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1.0 EVRAZ OREGON STEEL MILLS  
Site information and data gaps, available as of the June 2, 2008, RI data lockdown date, 
regarding operational history, potential sources of contamination, hydrogeology, and the 
nature and extent of COIs in groundwater at the EOSM site were reviewed to evaluate 
this site against the inclusion criteria described in Section C2.2 of the appendix.  
Information pertinent to this evaluation is summarized below, followed by discussion of 
the basis for concluding that the EOSM site does not meet any of the inclusion criteria 
established for the GWPA. 

1.1 SITE HISTORY AND POTENTIAL SOURCES OF CONTAMINATION 

The 145-acre EOSM site is located on the east bank of the Willamette River at RM 2.4, 
on the historical flood plain between the Willamette and Columbia rivers (Figure 1).  It is 
bordered by the Willamette River to the west, industrial facilities to the south, Port of 
Portland Terminal 5 to the north, and railroad spurs directly to the east.  The shoreline is 
characterized by a steep or near-vertical cliff bank and a constructed soil berm at the top 
of the bank.   

Between 1942 and 1960, bilge water and other waste materials were placed into pits dug 
on filled land in an area commonly referred to as the Ramsey Lake sump (Figure 1).  
EOSM purchased the site in 1967, and industrial operations have since been limited to 
steel production, steel processing, and related ancillary operations.  A dissolved-phase 
plume of hydrocarbons occurs in this area (Figure 2). 

1.2 HYDROGEOLOGY 

Twenty-eight monitoring wells and 30 direct-push boreholes have been installed at the 
EOSM site to evaluate groundwater hydrologic conditions and water quality (Figure 1).  
Seven of the monitoring wells are beach wells installed immediately above the waterline 
(MW-14 through 19 and MW-23), and seven are located along the top of the riverbank, 
above the shoreline beach (MW-05, MW-07 through 11, and MW-13).  Five wells were 
installed near the former North Fence aboveground storage tank (AST; NF-1 through 
NF-5), and three near the former Rolling Mill underground storage tank (UST; RM-1, 
RM-3 and RM-4). Of the six remaining monitoring wells, two are located along the east 
property line adjacent to the railroad spurs, one (MW-06) is near the Cut to Length 
facility at the northern central area of the site, two (MW-01 and MW-02) are in the 
former sump area, and one (MW-12) is located near the Melt Shop, at the southern 
central area of the site.  

Shallow groundwater occurs primarily within an undifferentiated sand fill unit, which 
extends to a depth of approximately 20 to 30 ft bgs in the central and southern upland 
area and approximately 17 to 35 bgs along the riverbank area.  This sand fill unit consists 
of three components: 1) soils (sand and silt) used to construct the berm at the top of the 
shoreline cliff bank, 2) a surface layer of slag or mixed slag-fill, and 3) older dredge-fill 
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(predominantly sand and silty sand) used to achieve development grade for the site prior 
to industrial manufacturing operations.  The slag-fill deposits cover a majority of the 
upland EOSM plant area and are typically 2 to 6 ft thick; however, along the riverbank 
area, the slag-fill unit appears to be wedge-shaped, with a maximum thickness of 
approximately 12 ft, where the cliff bank is formed along the shoreline.  

The sand unit is underlain by a prominent, laterally continuous, fine-grained silt unit 
approximately 55 to 68 ft thick along the river bank area, and approximately 32 to 72 ft 
thick in the central and eastern portions of the site (i.e., it extends to depths of about 60 to 
over 100 ft bgs).  During low-river-stage conditions, the silt unit may outcrop along the 
beach near the southwest corner of the EOSM property, where shallow groundwater has 
been observed to seep. 

Shallow groundwater levels in the upper sand unit range from approximately 1.9 ft bgs at 
the undeveloped seasonal wetland area at the northwest property boundary to 31.4 ft bgs 
along the riverbank near the dock. The groundwater flow direction is generally west-
southwest toward the Willamette River, but shifts slightly toward the west-northwest, 
becoming more perpendicular to the shoreline near the western property boundary 
(Figure 3).  Groundwater apparently discharges to the nearshore area of the river within a 
zone of approximately 5 ft thick or less, comprising the shallow water-bearing zone along 
the western property boundary.  

1.3 NATURE AND EXTENT OF COIS IN GROUNDWATER  

Four quarterly rounds of groundwater monitoring were conducted from November of 
2002 through September of 2003, focusing on three source areas of groundwater impacts: 
the former North Fence AST, the former Rolling Mill UST, and the former sump area.  
The former North Fence AST and former Rolling Mill UST are sites of historical 
gasoline releases.  The groundwater impacts associated with these releases are localized, 
and migration of gasoline-related COIs from these areas to the Willamette River is not 
anticipated (Exponent 2004b, 2004c).  Further, the Phase I RI report did not identify 
either of these groundwater impacts as a potential source of contaminant discharge to the 
river (Exponent 2004a). 

A dissolved petroleum hydrocarbon plume is present in the shallow groundwater beneath 
and downgradient of the former sump.  This plume consists primarily of diesel-range 
petroleum hydrocarbons (DRH) and, to a lesser extent, residual-range petroleum 
hydrocarbons (RRH).  Specific petroleum-related chemicals (PAHs, BTEX) were below 
detection in the majority of the groundwater samples collected from this plume area, and, 
when detected, these chemicals were present at relatively low concentrations.  Free-phase 
NAPL has not been observed in monitoring wells at the site.   
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1.4 EVALUATION AGAINST SITE INCLUSION CRITERIA 

At the time of the initial site selections for the 2005 GWPA field investigation, the 
available site data were insufficient to determine if the EOSM site met the criteria for 
inclusion (Integral et al. 2005).  As described in Retec (2006), EOSM completed work at 
the site in December 2005 to refine the conceptual site model and confirm whether: 

• A complete transport pathway exists for hydrocarbons in upland groundwater 
(resulting from releases from the former Ramsey Lakes Sump [former sump] 
source area) to migrate to the Willamette River at concentrations that represent 
unacceptable risk. 

• A complete transport pathway exists for metals in upland groundwater to migrate 
to the Willamette River at concentrations that represent unacceptable risk. 

This investigation included the following: 1) soil and groundwater sampling from 
6 Geoprobe borings in the former sump area; 2) installation of 3 upland and 7 beach 
wells; 3) slug testing in 10 monitoring wells; 4) laboratory testing of vertical permeability 
at 6 locations; and 5) sampling of groundwater from 23 wells.  

Retec (2006) reports that VOC, PAH, and other SVOC concentrations in groundwater 
from the EOSM beach wells are below screening levels for protection of humans 
consuming fish and for protection of ecological receptors.  Concentrations of these 
constituents are below drinking water standards with the exception of a single 
acenaphthene result in one of the two sampling rounds (1.6 times the screening value).  
Based on these findings, it was concluded that hydrocarbon migration with groundwater 
at EOSM does not form a complete transport pathway to the river.  This conclusion was 
confirmed by DEQ in January 2009 (2009, pers. comm.).  

The 2005 investigation also evaluated metal concentrations and associated geochemical 
conditions across the EOSM facility and in the beach wells.  Retec (2006) finds that 
arsenic concentrations in the beach wells are similar to background arsenic 
concentrations at EOSM and that the manganese concentrations in the beach wells are up 
to an order of magnitude lower than in upland areas.  Retec (2006) further concludes that 
manganese concentrations in groundwater are largely controlled by localized 
geochemistry along the flow path from upland areas to the shoreline.  Further, the 
concentrations of arsenic and manganese in the EOSM beach wells is comparable to the 
range of concentrations in TZW samples collected from areas where groundwater 
discharge is unlikely to be taking place (see Section C 4.0 of the appendix).  As is 
discussed in Section  C4.0, arsenic and manganese concentrations in TZW are likely 
regulated by local, naturally-occurring biogeochemical processes, consistent with 
findings of Retec (2006).   
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2.0 TIME OIL NORTHWEST TERMINAL  
Site information and data gaps, available as of the June 2, 2008, RI data lockdown date, 
regarding operational history, potential sources of contamination, hydrogeology, and the 
nature and extent of COIs in groundwater at the Time Oil Northwest Terminal were 
reviewed to evaluate this site against the inclusion criteria described in Section C2.2 of 
the appendix.  Information pertinent to this evaluation is summarized below, followed by 
discussion of the basis for concluding that the site does not meet any of the inclusion 
criteria established for the GWPA.  

2.1 SITE HISTORY AND POTENTIAL SOURCES OF CONTAMINATION 

The Time Oil Northwest Terminal is a 52-acre former bulk petroleum storage and 
transfer facility, and is located on the east bank of the Willamette River at approximately 
RM 4.  The terminal is bordered to the east and south by heavy industrial complexes and 
the now-vacant PEO site, to the north by heavy industrial property and undeveloped Port 
of Portland property, and to the west by the Willamette River (Figure 4). 

Beginning in 1943, Time Oil developed the property, formerly a river floodplain, and 
constructed a tank farm at the Main Terminal on the easternmost area of the site.  A 
second tank farm was later constructed at the Bell Terminal on the southern portion of the 
site, adjacent to the PEO property (Figure 4).  The two tank farms together include 
31 ASTs, each ranging from 3,000 to 80,000 barrels in size.  Releases in the Main 
Terminal and Bell Terminal areas have resulted in groundwater contamination in the 
upper and lower alluvial water-bearing zones. 

In addition to storing and distributing petroleum products, Time Oil also leased tank 
space to Crosby & Overton for storage of waste oils, and from 1967 to 1982, to the 
Koppers Company for the formulation and blending of pentachlorophenol (PCP)-
containing wood treatment products.  Releases in the former PCP mixing area have also 
resulted in groundwater contamination in the upper and lower alluvial water-bearing 
zones.  Interim removal activities in the former PCP mixing area have included the 
removal and offsite incineration of nearly 10,000 tons of PCP-contaminated soil in the 
fall of 2002.  About 800 tons of cPAH-impacted soil were also removed from the former 
Crosby & Overton operations area in the fall of 2002 for offsite treatment and disposal.  
Groundwater in both the upper and lower water-bearing zones is captured and treated 
prior to discharge to the City of Portland Publicly-Owned Treatment Works (POTW).   

2.2 HYDROGEOLOGY 

Groundwater hydraulic gradients and water quality have been extensively characterized 
at the Time Oil Northwest Terminal (Figure 5).  Distinct upper and lower zones, 
separated by a silt confining unit, are present in the alluvial aquifer over much of the site. 
The confining unit tapers out toward the Willamette River, resulting in a single 
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unconfined lower unit. Groundwater flows generally toward the river, and no seeps have 
been observed along the riverbank at this site. 

The base of the upper water-bearing zone ranges from 10 to 20 ft bgs, and the average 
saturated thickness of this zone varies from less than one foot along the confining unit 
boundary at the western side of the site to slightly less than 15 ft in the area of the Main 
Terminal.  A total of 45 wells are completed at the site in the upper water-bearing zone, 
including 39 monitoring wells, four horizontal injection wells, and two recovery wells. 
Groundwater flow in this unit is west/southwest toward the Willamette River, and is most 
likely recharged by direct infiltration from precipitation.  

The lower zone of the alluvial aquifer occurs in interbedded river channel and overbank 
deposits, and ranges in thickness from 15 to 40 ft.  The lower zone consists of sand to 
silty sand with multiple discontinuous interlayers of silt up to 6 ft thick.  A total of 
32 wells are completed at the site in the lower zone, including 31 monitoring wells and 
one recovery well.  Groundwater flow in this unit is also primarily west/southwest toward 
the river.  Groundwater in the lower zone is recharged primarily from the upper zone and 
from subsurface flow from the north and east, with occasional recharge from the river 
during periods of high river flow.  

The silt unit between the two water-bearing zones, which appears to act as a confining or 
semi-confining layer for the lower zone, consists of material characteristic of natural river 
overbank deposits.  This layer is heterogeneous and varies in thickness across the site 
from less than one ft to about 30 ft.  The unit is thickest in the eastern portion of the Main 
and Bell terminals, and thins as it extends westward in the Main Terminal and southward 
in the Bell Terminal.  As it thins, it eventually becomes discontinuous layers of silt and 
no longer acts as a confining unit between the upper and lower zones.  The boundary of 
the continuous confining unit is approximately 100–300 ft east of the river.  In the area 
where the silt layer is not present, the upper zone does not exist and the lower zone acts 
as a single unconfined groundwater zone. 

2.3 NATURE AND EXTENT OF COIS IN GROUNDWATER 

Time Oil has been monitoring groundwater at the terminal since the mid-1980s, including 
quarterly monitoring since March of 1997 as part of RI activities.  LNAPL has been 
observed in the upper zone groundwater in the Main Terminal tank farm area at 
thicknesses of 0.1 to 1.2 ft, but has not been observed in groundwater beneath the Bell 
Terminal.  Occasional observations of LNAPL have also been recorded for upper zone 
groundwater monitoring wells associated with the former PCP mixing area at thicknesses 
of 0.04 to 0.37 ft.  This LNAPL appears to be related to activities performed in the former 
PCP mixing area, and is not related to LNAPL in the Main Terminal tank farm area. No 
NAPL has been reported for the lower zone groundwater monitoring wells at the Time 
Oil Northwest Terminal, including those along the shoreline.  In addition, no NAPL 
seepage to the river has been observed at this site. 
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Dissolved plumes of groundwater COIs in upper and lower zone groundwater beneath the 
terminal are associated with gasoline and diesel releases in the tank farm areas and 
releases within the former PCP mixing area. As described above, the upper and lower 
groundwater zones merge into a single unconfined water-bearing zone due to the 
pinching out of the silt confining unit approximately 100–300 ft east of the river.  As a 
result, COIs in nearshore groundwater occur in a single unconfined unit of lower zone 
groundwater.    

In the Main Terminal tank farm area, DRH and GRH are present throughout the upper 
zone groundwater at concentrations ranging from below the detection limit to 24 mg/L.  
Petroleum-related contaminants, including BTEX and PAHs, are also present in the upper 
zone groundwater in the Main Terminal tank farm area, though these plumes are not as 
widespread as the TPH plumes. Petroleum-related COIs, including DRH, GRH, PAHs, 
VOCs, and metals, are also present in the lower zone groundwater along the western 
portion of the Main Terminal tank farm, where the confining unit is discontinuous or not 
present, and the upper and lower groundwater zones converge.  

In the Bell Terminal tank farm area, DRH has been detected at concentrations up to 
796 parts per million in upper zone groundwater near the western property boundary.  
Concentrations of groundwater-related COIs are much lower in the area where the tanks 
are located, and concentrations near the western property boundary appear to result from 
some source other than the tanks.  Other petroleum-related COIs, including GRH, VOCs, 
and BTEX, are also present in the upper zone groundwater in this area. TPH and metals 
have been detected in the lower zone groundwater in this area, while PAHs and VOCs 
typically have not been detected. 

The only significant groundwater COI in the upper zone groundwater associated with the 
former wood treatment mixing area is PCP.  Based on fourth quarter 2004 groundwater 
data, PCP concentrations in the upper zone range from 0.61 to 2,100 µg/L and extend 
approximately 350 ft downgradient from this area.  PCP concentrations in the upper zone 
have been significantly reduced since June 2004 through use of the in situ chemical 
oxidation (ISCO) technique during two injection events in July 2004 and January 2005.  
Downgradient migration in the upper zone is also contained through pumping of a 
horizontal recovery well during wetter seasonal groundwater conditions.  Additionally, a 
groundwater intercept system has been operating in the storm drain since October 2002 to 
eliminate the potential for upper zone groundwater to migrate through the storm drain to 
the river.  PCP in the lower zone occurs in several discrete areas rather than a contiguous 
plume.  While concentrations of PCP in lower zone groundwater were historically as high 
as 18,000 µg/L in LW-4D, installation of a nearby groundwater recovery well (RW-2) 
has led to a significant reduction in PCP concentrations at this location. Since spring 
1999, PCP concentrations in LW-4D have been mostly below analytical detection limits.  
Intermittent low-level detections of PCP have occurred at LW-6D (between LW-4D and 
the river) and LW-10D (at the southern property boundary) since November of 2002.  
These detections have generally been below 1 µg/L.   
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Seven lower zone monitoring wells are present at the top of the riverbank. BTEX was 
generally detected, but at concentrations below screening levels established for the site.  
Concentrations of most metals, PAHs, and TPH were also below screening levels 
established for the site, although some exceedances were observed.   

Four monitoring wells were installed along the shoreline area of the site in 2004 (beach 
wells; Brooks 2005, pers. comm.).  These beach wells are located downgradient of those 
along the riverbank, and therefore provide a more accurate estimate of the potential for a 
complete transport pathway for groundwater COIs to reach in-river exposure points. 
BTEX was not detected in any of these wells during the November 2004 monitoring 
event (Figure 6a).  Detections of PAHs in these wells were infrequent, and when 
detected, these compounds were present at very low concentrations (Figure 6b). 
Similarly, TPH and most metals were found only at low concentrations.  Total chromium 
and copper were detected in three beach wells in November 2004 at concentrations that 
slightly exceeded site-specific background concentrations and screening levels 
established for the site; however, more recent analysis of both total and dissolved metals 
collected during the first quarter of 2005 show all total and dissolved metals 
concentrations are below screening levels established for the site.   

2.4 EVALUATION AGAINST SITE INCLUSION CRITERIA 

Based on the 2005 evaluation, it was concluded that the Time Oil Northwest Terminal 
did not meet the criteria for inclusion in the 2005 GWPA field investigation to support 
the GWPA (Integral et al. 2005).  Since that time, additional data characterizing 
groundwater conditions have been collected as part of the ongoing quarterly monitoring 
at the Time Oil site (Landau 2006a, 2006b, 2006c; 2007; 2008).  The data collected 
during these efforts have largely been consistent with previously observed patterns, with 
most constituents in the beach wells below detection or screening levels.   

Key findings of the more recent monitoring of the beach wells include the following: 

• Detections of PAHs remain infrequent, and when detected, these compounds were 
present at very low concentrations.  

• TPH-D concentrations increased slightly in 3 of the 4 beach wells during the 
February 2008 event; however concentrations remain low (<2 mg/L).   

• Total copper was sporadically detected in beach wells LW037D, LW038D, and 
LW039D at concentrations that slightly exceeded site-specific screening levels 
established for the site; however, dissolved copper concentrations were below 
detection in these wells during these events.   

• PCP was detected at a low concentration (1.9 µg/L) in beach well LW038D 
during the February 2008 event (Landau 2008).  This detection is both temporally 
and spatially anomalous.  PCP had not been detected in well LW038D during 
monitoring events preceding the February 2008 event.  Further, well LW038D is 
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situated perpendicular to the PCP migration pathway in upland groundwater, and 
PCP is below detection in the monitoring wells located immediately upgradient of 
LW038D.  As a result, the detection of PCP in the February 2008 groundwater 
sample from LW038D is anomalous and may be a laboratory artifact.  
Groundwater quality in this well will be reassessed as part of the ongoing 
quarterly monitoring at the site. 

The additional monitoring data collected since April 2005 are consistent with previous 
site data and support the 2005 recommendation to exclude the Time Oil Northwest 
Terminal site from the GWPA. 
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3.0 SCHNITZER INVESTMENT CORPORATION (PREMIER EDIBLE 
OILS SITE)  
Site information and data gaps, available as of the June 2, 2008, RI data lockdown date, 
regarding operational history, potential sources of contamination, hydrogeology, and the 
nature and extent of COIs in groundwater at Schnitzer Investment Corporation’s PEO site 
were reviewed to evaluate this site against the inclusion criteria described in Section C2.2 
of the appendix.  Information pertinent to this evaluation is summarized below, followed 
by discussion of the basis for excluding the site from the field investigations conducted in 
2005 in support of the GWPA for the Portland Harbor RI/FS.  Finally, information 
developed in more recent (2008) sampling conducted by Schnitzer at the PEO site is 
reviewed and discussed. 

3.1 SITE HISTORY AND POTENTIAL SOURCES OF CONTAMINATION 

The 18.5-acre site is located on the east bank of the Willamette River at RM 4, on the 
north side of the International Terminal Slip.  It is bordered by the Willamette River to 
the west, the slip to the south, and bulk petroleum facilities owned by Time Oil to the 
north and east.  

The site was a marsh prior to 1941. The bottomlands were filled soon thereafter, and 
Northwest Oil Company (a predecessor to Time Oil) placed seven ASTs on the southern 
portion of the site property (“Former Northwest Oil Company Tank Farm”; Figure 7).  In 
1943, the tanks were moved to their current location at the Time Oil Northwest Terminal.  
Since the early 1950s, the site has housed a variety of ASTs containing petroleum 
products, bulk chemicals, and edible oils.  American Metallic Chemicals manufactured 
chemicals and metals on the site until 1956, and aerial photos taken in the mid-1950s 
show multiple ASTs associated with the American Metallic Chemicals building.  SIC 
purchased the site in 1972 and leased it to PEO in 1973.  At that time, the site was 
regraded, and PEO constructed a new office/processing building, an AST farm for 
storage of edible oil and bulk chemicals, and a 10,000-gallon diesel AST for energy 
backup.  By 1996, PEO had constructed numerous ASTs in both the north/central and 
southern tank farm areas for edible oil storage and blending; the ASTs contained over 
25 million gallons of edible oil (Figure 7).  Gasoline was never stored on the PEO 
property, nor were underground storage tanks used at this site (Bridgewater Group 1998).  

In 1956, a surface pipeline was constructed from the Time Oil facility at the eastern site 
boundary to the river, through the center of the former tank farm north of the process 
building.  By 1961, the surface pipeline had been replaced with an underground pipeline 
(Figure 7). There was at least one documented rupture of this underground pipeline, 
which occurred in 1972 and resulted in a subsurface release. 

PEO operations ceased in 1997, and SIC began removal of its buildings and ASTs from 
the site in 1999. 
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3.2 HYDROGEOLOGY 

The available hydrogeologic data for the site suggests that two general water-bearing 
zones are present at the site: 1) a shallow aquifer with a depth-to-groundwater of between 
8 and 15 ft bgs (Gradient 2003), and 2) a deep aquifer that has not been fully 
characterized.  The shallow water-bearing aquifer is hosted in fill material, and the deep 
aquifer appears to be hosted in the native Pleistocene and Recent Alluvium deposits.  
Thin, likely discontinuous, stringers of silt/clay appear to largely separate the two 
water-bearing zones.  

Fourteen shallow and three deep groundwater monitoring wells have been installed at the 
site (Figure 8).  Twelve of these wells are upland and five are nearshore (less than 150 ft 
from the river).  In general, the upland wells are fairly uniformly distributed across the 
site.  The nearshore wells are primarily concentrated at the southern end of the site. One 
shallow nearshore well (MW-07) is situated more centrally; however, no nearshore 
monitoring wells are present along the northern half of the site shoreline.   

Water level data from site monitoring wells indicate that, in the southern part of the site, 
shallow groundwater flow is to the southwest—toward both the Willamette River and the 
International Terminal Slip (Figure 8).  Although it can be generally inferred that 
groundwater in the central and northern portions of the site will flow toward the lower 
Willamette River, groundwater flow patterns in these areas are not adequately understood 
due to a lack of shoreline wells.     

Only three deep wells are present at the site, and there is inadequate information available 
to characterize groundwater flow directions in the deep water-bearing zone. 

3.3 NATURE AND EXTENT OF COIS IN GROUNDWATER 

Several investigations of groundwater contamination have been conducted at the site 
since 1996, including sampling of site monitoring wells and collection of grab samples 
using direct-push methods.  As discussed above, most of the site monitoring wells are 
completed in the shallow water-bearing zone—particularly in the upland source areas and 
in the southwest corner of the site.  During direct-push investigations conducted at the 
site in 1996 and 1998, samples were collected from 35 locations to characterize both 
groundwater flowing to the PEO site from the Time Oil property and groundwater in the 
vicinity of several potential upland source areas at the PEO site (Figure 9).  Direct-push 
samples were also collected in 2001 on the Bell Terminal portion of the Time Oil site, 
directly east of the PEO/Time Oil border. None of the direct-push locations in these 
investigations were adjacent to the river. 

LNAPL has been detected onsite in several wells. Floating product has been detected 
most often and in greatest thicknesses in monitoring wells MW-02 and MW-04 
(Figure 8).  Floating product has also been documented periodically in other monitoring 
wells in the southwest portion of the site, including MW-09, MW-11, MW-12, and 
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MW-13.  Shoreline reconnaissance surveys were conducted between March and 
September 2002, and between August and October 2003 to identify areas of surface 
expressions of groundwater or NAPL seepage (Schnitzer 2002, 2003).  No groundwater 
seeps, hydrocarbon product, or hydrocarbon sheen were observed during the surveys. 

Dissolved chemicals in groundwater at the PEO site include petroleum-related 
compounds (e.g., gasoline, diesel fuel, VOCs, and PAHs), metals, and chlorinated 
volatile organic compounds (CVOCs; e.g. TCE, cis-1,2-DCE, and vinyl chloride).  The 
data indicate that, in the shallow zone, the petroleum plume is most concentrated in the 
southern and central areas of the site (in the vicinity of wells MW-02 and MW-05, 
respectively).  Concentrations of metals, BTEX, and PAHs are relatively low in shoreline 
wells at the southern end of the site.  Prior to the 2005 GWPA field investigation, 
nearshore concentrations of petroleum-related chemicals were largely uncharacterized 
downgradient of the north and central portions of the site, where potential historical 
sources of groundwater contamination were located (e.g., former diesel ASTs and Time 
Oil pipeline; Figure 7) and groundwater contamination is known to be present (e.g., 
LNAPL in MW-04 and elevated levels of petroleum-related compounds in MW-05). 

CVOCs have been detected in shallow groundwater south of the process building in 
upland wells MW-03, MW-06, and MW-08.  CVOCs were detected at lower relative 
concentrations in the shallow and deep shoreline wells MW-12 and MW-10.  CVOCs 
were not detected to the north in shoreline well MW-07.  Due to a lack of wells, no 
shoreline groundwater CVOC data are available downgradient of the wells where the 
highest CVOC concentrations were detected in site groundwater (MW-03, MW-06, and 
MW-08). 

3.4 EVALUATION AGAINST SITE INCLUSION CRITERIA 

During the site selection process for the 2005 GWPA field investigation, it was 
determined that the available site data were insufficient at this time to determine if the 
PEO site met the inclusion criteria (Integral et al. 2005).  Specifically, insufficient 
shoreline data were available to determine if a complete transport pathway may exist for 
groundwater COIs to reach in-river exposure points.  Furthermore, the available data 
characterizing the nearshore stratigraphy, groundwater flow patterns, and chemical 
distributions in groundwater were insufficient to guide the development of a groundwater 
discharge mapping and TZW sampling program.  Finally, the available site data (from 
three wells) were insufficient to understand the nature and extent of deeper groundwater 
impacts.  For these reasons, the PEO site was not included in the in-water discharge 
mapping and TZW sampling activities for the GWPA.   

In January and February 2008, Schnitzer Investment Corporation completed an 
investigation to provide supplemental data for the PEO site in accordance with an 
agreed-upon work plan with DEQ (Gradient and URS 2006).  This investigation focused 
on southern and central portions of the site and, as described by Gradient (2008), had the 
following objectives: 
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“Southern PEO Site 

• To further delineate and characterize free-phase residual petroleum 
hydrocarbon product in the vicinity of the former Northwest Oil Company 
tank farm and in the area downgradient of the former tank farm that is 
adjacent to the Willamette River to determine its fate and transport. 

• To determine if free-phase residual petroleum hydrocarbon product and/or 
groundwater containing dissolved constituents are discharging to and 
impacting the sediments and/or surface water of the Willamette River. 

Central PEO Site 

• To further delineate groundwater contaminant concentrations. 

• To further characterize free-phase petroleum hydrocarbon product in this area 
based on soil and product samples. 

• To further characterize impacts from the upgradient Bell Terminal site on the 
PEO site.” 

The majority of the work prescribed by the Gradient and URS (2006) work plan was 
completed during the January/February 2008 field investigation, with the exception of the 
installation of 5 monitoring wells in the Central PEO Site along the north/south property 
boundary between the PEO and Time Oil sites.  Work completed included installation of 
borings and monitoring wells, and completion of quarterly monitoring of groundwater 
quality and residual product thickness.    

Preliminary results of the 2008 investigation are presented in Gradient (2008); however, 
the investigation and related data interpretation are ongoing.  Noteworthy findings related 
to the GWPA for the Southern PEO Site are briefly summarized below: 

• Product (average thickness of 0.97 ft) was observed in well MW-22, which is 
located immediately adjacent to the high water mark of the shoreline. 

• Gasoline and diesel-range TPH, petroleum VOCs, and PAHs were detected in 
groundwater collected from several shoreline wells and geoprobe borings. 

• Manganese, iron, and arsenic were detected in groundwater collected from several 
shoreline wells and geoprobe borings.  Iron and arsenic were not detected in well 
MW-24, which did not show petroleum-related impacts.  Manganese was detected 
in MW-24. 

Although investigation of the Central PEO site is ongoing, Gradient (2008) concludes, 
based on the preliminary 2008 investigation results and those of past investigations, that 
the data continue to “establish upgradient, off-site petroleum hydrocarbon sources—
rather than an on-site source—as the primary source of hydrocarbon contamination in this 
area of the PEO site.”  
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The results of the January/February 2008 investigation and subsequent quarterly 
monitoring events provide considerable data to supplement the understanding of the 
groundwater pathway at the PEO site.  The close proximity of detections of petroleum-
related contamination and metals in groundwater in the southern portion of the site to the 
Willamette River suggests that the groundwater pathway may be complete.  If this is 
confirmed by the final results of the ongoing investigations at PEO, the groundwater 
pathway at the PEO site will warrant additional evaluation in the Portland Harbor FS. 
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BASE CASE MODEL SCENARIO 



SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2;           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+;     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+;      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+;      log_k          -5.5369394E+00 # -pKa2
# Mn
            Mno_O3-2 + Mn+2 = Mno_O3Mn;    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+;  log_k           5.5764926E+00
# Na
            Mno_O3-2 + Na+ = Mno_O3Na-;    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa;    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl;  log_k           1.4400000E+00
# Ca
            Mno_O3-2 + Ca+2 = Mno_O3Ca;    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+;  log_k           2.3998068E+00
# Sr
            Mno_O3-2 + Sr+2 = Mno_O3Sr;    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+;  log_k           2.6910548E+00
# Ba
            Mno_O3-2 + Ba+2 = Mno_O3Ba;    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+;  log_k           3.9749801E+00
# Mg
            Mno_O3-2 + Mg+2 = Mno_O3Mg;    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+;  log_k           1.8105998E+00
# Al
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02; log_k           2.34
SELECTED_OUTPUT
    -file                 July6_Base_Case.xls
    -alkalinity           true
    -totals               Fe  Mn  Ca  As  Ba  Mn  O(0)
                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    -molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    -equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    -saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.000467
    Calcite   0 0.1
    Goethite  0 0.0106
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 0 0
    Witherite 0 5e-007
SOLUTION_SPREAD
    -units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)    Mn

 Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20  9e-3

 River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    -no_edl
    -equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    -equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    -iterations            500



    -convergence_tolerance 1e-008
    -tolerance             1e-015
    -step_size             100
    -pe_step_size          10
END



 
 
 
 
 
 

MODEL SCENARIO 1 
 



SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2;           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+;     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+;      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+;      log_k          -5.5369394E+00 # -pKa2
# Mn
            Mno_O3-2 + Mn+2 = Mno_O3Mn;    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+;  log_k           5.5764926E+00
# Na
            Mno_O3-2 + Na+ = Mno_O3Na-;    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa;    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl;  log_k           1.4400000E+00
# Ca
            Mno_O3-2 + Ca+2 = Mno_O3Ca;    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+;  log_k           2.3998068E+00
# Sr
            Mno_O3-2 + Sr+2 = Mno_O3Sr;    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+;  log_k           2.6910548E+00
# Ba
            Mno_O3-2 + Ba+2 = Mno_O3Ba;    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+;  log_k           3.9749801E+00
# Mg
            Mno_O3-2 + Mg+2 = Mno_O3Mg;    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+;  log_k           1.8105998E+00
# Al
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02; log_k           2.34
SELECTED_OUTPUT
    -file                 July6_SC1.xls
    -alkalinity           true
    -totals               Fe  Mn  Ca  As  Ba  Mn  O(0)
                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    -molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    -equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    -saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.0000934
    Calcite   0 0.1
    Goethite  0 0.053
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 0 0
    Witherite 0 5e-007
SOLUTION_SPREAD
    -units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)    Mn

 Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20  9e-3

 River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    -no_edl
    -equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    -equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    -iterations            500



    -convergence_tolerance 1e-008
    -tolerance             1e-015
    -step_size             100
    -pe_step_size          10
END



 
 
 
 
 
 

MODEL SCENARIO 2 
 



SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2;           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+;     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+;      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+;      log_k          -5.5369394E+00 # -pKa2
# Mn
            Mno_O3-2 + Mn+2 = Mno_O3Mn;    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+;  log_k           5.5764926E+00
# Na
            Mno_O3-2 + Na+ = Mno_O3Na-;    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa;    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl;  log_k           1.4400000E+00
# Ca
            Mno_O3-2 + Ca+2 = Mno_O3Ca;    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+;  log_k           2.3998068E+00
# Sr
            Mno_O3-2 + Sr+2 = Mno_O3Sr;    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+;  log_k           2.6910548E+00
# Ba
            Mno_O3-2 + Ba+2 = Mno_O3Ba;    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+;  log_k           3.9749801E+00
# Mg
            Mno_O3-2 + Mg+2 = Mno_O3Mg;    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+;  log_k           1.8105998E+00
# Al
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02; log_k           2.34
SELECTED_OUTPUT
    -file                 July6_SC2.xls
    -alkalinity           true
    -totals               Fe  Mn  Ca  As  Ba  Mn  O(0)
                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    -molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    -equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    -saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.002335
    Calcite   0 0.1
    Goethite  0 0.00212
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 0 0
    Witherite 0 5e-007
SOLUTION_SPREAD
    -units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)    Mn

 Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20  9e-3

 River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    -no_edl
    -equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    -equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    -iterations            500



    -convergence_tolerance 1e-008
    -tolerance             1e-015
    -step_size             100
    -pe_step_size          10
END



 
 
 
 
 
 
 

MODEL SCENARIO 3 
 



SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2;           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+;     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+;      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+;      log_k          -5.5369394E+00 # -pKa2
# Mn
            Mno_O3-2 + Mn+2 = Mno_O3Mn;    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+;  log_k           5.5764926E+00
# Na
            Mno_O3-2 + Na+ = Mno_O3Na-;    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa;    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl;  log_k           1.4400000E+00
# Ca
            Mno_O3-2 + Ca+2 = Mno_O3Ca;    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+;  log_k           2.3998068E+00
# Sr
            Mno_O3-2 + Sr+2 = Mno_O3Sr;    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+;  log_k           2.6910548E+00
# Ba
            Mno_O3-2 + Ba+2 = Mno_O3Ba;    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+;  log_k           3.9749801E+00
# Mg
            Mno_O3-2 + Mg+2 = Mno_O3Mg;    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+;  log_k           1.8105998E+00
# Al
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02; log_k           2.34
SELECTED_OUTPUT
    -file                 July6_SC3.xls
    -alkalinity           true
    -totals               Fe  Mn  Ca  As  Ba  Mn  O(0)
                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    -molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    -equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    -saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.000467
    Calcite   0 0.1
    Goethite  0 0.0106
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 0 0
    Witherite 0 2.1e-005
SOLUTION_SPREAD
    -units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)    Mn

 Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20  9e-3

 River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    -no_edl
    -equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    -equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    -iterations            500



    -convergence_tolerance 1e-008
    -tolerance             1e-015
    -step_size             100
    -pe_step_size          10
END



 
 
 
 
 
 
 

MODEL SCENARIO 4 
 



SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2;           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+;     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+;      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+;      log_k          -5.5369394E+00 # -pKa2
# Mn
            Mno_O3-2 + Mn+2 = Mno_O3Mn;    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+;  log_k           5.5764926E+00
# Na
            Mno_O3-2 + Na+ = Mno_O3Na-;    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa;    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl;  log_k           1.4400000E+00
# Ca
            Mno_O3-2 + Ca+2 = Mno_O3Ca;    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+;  log_k           2.3998068E+00
# Sr
            Mno_O3-2 + Sr+2 = Mno_O3Sr;    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+;  log_k           2.6910548E+00
# Ba
            Mno_O3-2 + Ba+2 = Mno_O3Ba;    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+;  log_k           3.9749801E+00
# Mg
            Mno_O3-2 + Mg+2 = Mno_O3Mg;    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+;  log_k           1.8105998E+00
# Al
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02; log_k           2.34
SELECTED_OUTPUT
    -file                 July6_SC4.xls
    -alkalinity           true
    -totals               Fe  Mn  Ca  As  Ba  Mn  O(0)
                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    -molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    -equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite Barite
    -saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.000467
    Calcite   0 0.1
    Goethite  0 0.0106
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 0 0
    Barite 0 5e-007
SOLUTION_SPREAD
    -units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)    Mn

 Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20  9e-3

 River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    -no_edl
    -equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    -equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    -iterations            500



    -convergence_tolerance 1e-008
    -tolerance             1e-015
    -step_size             100
    -pe_step_size          10
END



 
 
 
 
 
 
 

MODEL SCENARIO 5 
 



SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2;           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+;     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+;      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+;      log_k          -5.5369394E+00 # -pKa2
# Mn
            Mno_O3-2 + Mn+2 = Mno_O3Mn;    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+;  log_k           5.5764926E+00
# Na
            Mno_O3-2 + Na+ = Mno_O3Na-;    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa;    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl;  log_k           1.4400000E+00
# Ca
            Mno_O3-2 + Ca+2 = Mno_O3Ca;    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+;  log_k           2.3998068E+00
# Sr
            Mno_O3-2 + Sr+2 = Mno_O3Sr;    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+;  log_k           2.6910548E+00
# Ba
            Mno_O3-2 + Ba+2 = Mno_O3Ba;    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+;  log_k           3.9749801E+00
# Mg
            Mno_O3-2 + Mg+2 = Mno_O3Mg;    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+;  log_k           1.8105998E+00
# Al
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02; log_k           2.34
SELECTED_OUTPUT
    -file                 July6_SC5.xls
    -alkalinity           true
    -totals               Fe  Mn  Ca  As  Ba  Mn  O(0)
                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    -molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    -equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    -saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.000467
    Calcite   0 0.1
    Goethite  0 0.0106
    Manganite 0 0
    Rhodochrosite(d) 1.0 0
    Siderite(d)(3) 0 0
    Witherite 0 5e-007
SOLUTION_SPREAD
    -units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)    Mn

 Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20  9e-3

 River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    -no_edl
    -equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    -equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    -iterations            500



    -convergence_tolerance 1e-008
    -tolerance             1e-015
    -step_size             100
    -pe_step_size          10
END



 
 
 
 
 
 
 

MODEL SCENARIO 6 
 



SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2;           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+;     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+;      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+;      log_k          -5.5369394E+00 # -pKa2
# Mn
            Mno_O3-2 + Mn+2 = Mno_O3Mn;    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+;  log_k           5.5764926E+00
# Na
            Mno_O3-2 + Na+ = Mno_O3Na-;    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa;    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl;  log_k           1.4400000E+00
# Ca
            Mno_O3-2 + Ca+2 = Mno_O3Ca;    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+;  log_k           2.3998068E+00
# Sr
            Mno_O3-2 + Sr+2 = Mno_O3Sr;    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+;  log_k           2.6910548E+00
# Ba
            Mno_O3-2 + Ba+2 = Mno_O3Ba;    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+;  log_k           3.9749801E+00
# Mg
            Mno_O3-2 + Mg+2 = Mno_O3Mg;    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+;  log_k           1.8105998E+00
# Al
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02; log_k           2.34
SELECTED_OUTPUT
    -file                 July6_SC6.xls
    -alkalinity           true
    -totals               Fe  Mn  Ca  As  Ba  Mn  O(0)
                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    -molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    -equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    -saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.000467
    Calcite   0 0.1
    Goethite  0 0.0106
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 1.0 0
    Witherite 0 5e-007
SOLUTION_SPREAD
    -units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)    Mn

 Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20  9e-3

 River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    -no_edl
    -equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    -equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    -iterations            500



    -convergence_tolerance 1e-008
    -tolerance             1e-015
    -step_size             100
    -pe_step_size          10
END



 
 

ATTACHMENT 2b 
PHREEQC GEOCHEMICAL MODELING OUTPUT 

FILES 
 
 

 
 
 
 
 
 
 
 



 
 
 
 
 
 

BASE CASE MODEL SCENARIO 



   Input file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-Base Case.pqi
  Output file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-Base Case.pqo
Database file: C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat

------------------
Reading data base.
------------------

SOLUTION_MASTER_SPECIES
SOLUTION_SPECIES
PHASES
EXCHANGE_MASTER_SPECIES
EXCHANGE_SPECIES
SURFACE_MASTER_SPECIES
SURFACE_SPECIES
RATES
END

------------------------------------
Reading input data for simulation 1.
------------------------------------

DATABASE C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat
SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2
           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+
     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+
      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+
      log_k          -5.5369394E+00 # -pKa2
            Mno_O3-2 + Mn+2 = Mno_O3Mn
    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+
  log_k           5.5764926E+00
            Mno_O3-2 + Na+ = Mno_O3Na-
    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa
    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl
  log_k           1.4400000E+00
            Mno_O3-2 + Ca+2 = Mno_O3Ca
    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+
  log_k           2.3998068E+00
            Mno_O3-2 + Sr+2 = Mno_O3Sr
    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+
  log_k           2.6910548E+00
            Mno_O3-2 + Ba+2 = Mno_O3Ba
    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+
  log_k           3.9749801E+00
            Mno_O3-2 + Mg+2 = Mno_O3Mg
    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+
  log_k           1.8105998E+00
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02
 log_k           2.34
SELECTED_OUTPUT
    file                 July6_Base_Case.xls
    alkalinity           true
    totals               Fe  Mn  Ca  As  Ba  Mn  O(0)



                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.000467
    Calcite   0 0.1
    Goethite  0 0.0106
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 0 0
    Witherite 0 5e-007
SOLUTION_SPREAD
    units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)
   Mn  Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20
 9e-3  River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    no_edl
    equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    iterations            500
    convergence_tolerance 1e-008
    tolerance             1e-015
    step_size             100
    pe_step_size          10
END

-------------------------------------------
Beginning of initial solution calculations.
-------------------------------------------

Initial solution 1.  River Water 

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

Alkalinity       4.995e-004  4.995e-004
As               5.339e-009  5.339e-009
Ba               4.005e-008  4.005e-008
Ca               1.497e-004  1.497e-004
Cl               9.873e-005  9.873e-005
Fe               5.372e-007  5.372e-007
K                1.893e-005  1.893e-005
Mg               8.227e-005  8.227e-005
Mn               1.638e-007  1.638e-007
Na               2.175e-004  2.175e-004
S(6)             2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.200    
                                       pe  =   4.000    
                        Activity of water  =   1.000



                           Ionic strength  =  1.268e-003
                       Mass of water (kg)  =  1.000e+000
                    Total carbon (mol/kg)  =  5.665e-004
                       Total CO2 (mol/kg)  =  5.665e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.131e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -18.59
                               Iterations  =   9
                                  Total H  = 1.110129e+002
                                  Total O  = 5.550868e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.651e-007  1.587e-007    -6.782    -6.800    -0.017
   H+                    6.553e-008  6.310e-008    -7.184    -7.200    -0.016
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.604e-017
   H3AsO3                2.574e-017  2.575e-017   -16.589   -16.589     0.000
   H2AsO3-               3.006e-019  2.889e-019   -18.522   -18.539    -0.017
   H4AsO3+               8.376e-025  8.049e-025   -24.077   -24.094    -0.017
   HAsO3-2               1.072e-026  9.135e-027   -25.970   -26.039    -0.069
   AsO3-3                4.136e-035  2.889e-035   -34.383   -34.539    -0.156
As(5)           5.339e-009
   HAsO4-2               2.951e-009  2.516e-009    -8.530    -8.599    -0.069
   H2AsO4-               2.388e-009  2.295e-009    -8.622    -8.639    -0.017
   AsO4-3                1.278e-013  8.927e-014   -12.893   -13.049    -0.156
   H3AsO4                2.888e-014  2.889e-014   -13.539   -13.539     0.000
Ba              4.005e-008
   Ba+2                  3.717e-008  3.169e-008    -7.430    -7.499    -0.069
   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
   BaOH+                 1.771e-014  1.702e-014   -13.752   -13.769    -0.017
C(4)            5.665e-004
   HCO3-                 4.969e-004  4.778e-004    -3.304    -3.321    -0.017
   CO2                   6.776e-005  6.778e-005    -4.169    -4.169     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CO3-2                 4.155e-007  3.551e-007    -6.381    -6.450    -0.068
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
Ca              1.497e-004
   Ca+2                  1.446e-004  1.236e-004    -3.840    -3.908    -0.068
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   CaOH+                 3.382e-010  3.250e-010    -9.471    -9.488    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
Cl              9.873e-005
   Cl-                   9.873e-005  9.485e-005    -4.006    -4.023    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017



   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
Fe(2)           2.377e-007
   Fe+2                  2.201e-007  1.876e-007    -6.657    -6.727    -0.069
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   FeOH+                 9.785e-010  9.403e-010    -9.009    -9.027    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   Fe(OH)2               1.268e-013  1.268e-013   -12.897   -12.897     0.000
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   Fe(OH)3-              7.773e-017  7.469e-017   -16.109   -16.127    -0.017
Fe(3)           2.995e-007
   Fe(OH)3               1.964e-007  1.964e-007    -6.707    -6.707     0.000
   Fe(OH)2+              1.001e-007  9.622e-008    -6.999    -7.017    -0.017
   Fe(OH)4-              2.955e-009  2.839e-009    -8.529    -8.547    -0.017
   FeOH+2                2.150e-011  1.833e-011   -10.667   -10.737    -0.069
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe+3                  2.565e-016  1.792e-016   -15.591   -15.747    -0.156
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   Fe2(OH)2+4            1.712e-020  9.047e-021   -19.766   -20.043    -0.277
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069
   Fe3(OH)4+5            4.929e-025  1.819e-025   -24.307   -24.740    -0.433
   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
H(0)            5.635e-026
   H2                    2.818e-026  2.818e-026   -25.550   -25.550     0.000
K               1.893e-005
   K+                    1.890e-005  1.816e-005    -4.723    -4.741    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
Mg              8.227e-005
   Mg+2                  7.913e-005  6.767e-005    -4.102    -4.170    -0.068
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   MgOH+                 4.052e-009  3.894e-009    -8.392    -8.410    -0.017
Mn(2)           1.638e-007
   Mn+2                  1.505e-007  1.283e-007    -6.822    -6.892    -0.069
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   MnOH+                 5.440e-011  5.227e-011   -10.264   -10.282    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   Mn(OH)3-              8.425e-021  8.096e-021   -20.074   -20.092    -0.017
Mn(3)           5.677e-029
   Mn+3                  5.677e-029  3.965e-029   -28.246   -28.402    -0.156
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -51.662   -51.732    -0.069
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -57.098   -57.116    -0.017
Na              2.175e-004
   Na+                   2.173e-004  2.088e-004    -3.663    -3.680    -0.017
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -41.280   -41.280     0.000
S(6)            2.082e-004
   SO4-2                 2.010e-004  1.717e-004    -3.697    -3.765    -0.069
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000



   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   HSO4-                 1.096e-009  1.053e-009    -8.960    -8.978    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.31   -7.67   -4.36  CaSO4
Aragonite        -2.02  -10.36   -8.34  CaCO3
Arsenolite      -31.80  -33.18   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -35.31  -27.08    8.23  As2O5
As_native       -37.66  -50.19  -12.53  As
Ba3(AsO4)2        1.51  -48.60  -50.11  Ba3(AsO4)2
Barite           -1.29  -11.26   -9.97  BaSO4
Birnessite      -13.69   29.91   43.60  MnO2
Bixbyite        -12.99  -13.60   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -18.92  -37.82  -18.91  Ca3(AsO4)2:4H2O
Calcite          -1.88  -10.36   -8.48  CaCO3
Claudetite      -31.84  -33.18   -1.34  As2O3
CO2(g)           -2.70   -4.17   -1.47  CO2
Dolomite         -3.89  -20.98  -17.09  CaMg(CO3)2
Dolomite(d)      -4.44  -20.98  -16.54  CaMg(CO3)2
Epsomite         -5.79   -7.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3     5.53    2.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)        0.96    5.85    4.89  Fe(OH)3
Fe3(OH)8         -0.84   19.38   20.22  Fe3(OH)8
Goethite          6.85    5.85   -1.00  FeOOH
Gypsum           -3.09   -7.67   -4.58  CaSO4:2H2O
H2(g)           -22.40  -25.55   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -16.11   44.92   61.03  Mn3O4
Hematite         15.71   11.71   -4.01  Fe2O3
Huntite         -12.25  -42.22  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.48  -32.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)     -6.94  -16.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K       -7.10  -16.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na      -9.97  -15.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -13.38  -18.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Maghemite         5.32   11.71    6.39  Fe2O3
Magnesite        -2.59  -10.62   -8.03  MgCO3
Magnetite        15.64   19.38    3.74  Fe3O4
Manganite        -6.63   18.71   25.34  MnOOH
Melanterite      -8.28  -10.49   -2.21  FeSO4:7H2O
Mirabilite      -10.01  -11.13   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -62.39  -68.10   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -18.07  -46.77  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.65  -14.94    2.71  MnCl2:4H2O
MnSO4           -13.33  -10.66    2.67  MnSO4
Nahcolite        -6.45   -7.00   -0.55  NaHCO3
Natron          -12.50  -13.81   -1.31  Na2CO3:10H2O
Nesquehonite     -5.00  -10.62   -5.62  MgCO3:3H2O
Nsutite         -12.66   29.91   42.56  MnO2
O2(g)           -38.39  -41.28   -2.89  O2
Portlandite     -12.31   10.49   22.80  Ca(OH)2
Pyrochroite      -7.69    7.51   15.20  Mn(OH)2
Pyrolusite      -11.47   29.91   41.38  MnO2
Rhodochrosite    -2.21  -13.34  -11.13  MnCO3
Rhodochrosite(d)  -2.95  -13.34  -10.39  MnCO3
Scorodite        -8.55  -28.80  -20.25  FeAsO4:2H2O



Siderite         -2.29  -13.18  -10.89  FeCO3
Siderite(d)(3)   -2.73  -13.18  -10.45  FeCO3
Thenardite      -10.95  -11.13   -0.18  Na2SO4
Thermonatrite   -13.94  -13.81    0.13  Na2CO3:H2O
Trona           -20.02  -20.81   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -5.39  -13.95   -8.56  BaCO3

------------------------------------------------------
Beginning of initial surface-composition calculations.
------------------------------------------------------

Surface 1.

Hfo           
 1.232e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      4.093e-006       0.772  4.093e-006      -5.388
Hfo_sOH2+        4.366e-007       0.082  4.366e-007      -6.360
Hfo_sOH          3.549e-007       0.067  3.549e-007      -6.450
Hfo_sOMn+        2.873e-007       0.054  2.873e-007      -6.542
Hfo_sOFe+        1.184e-007       0.022  1.184e-007      -6.927
Hfo_sO-          6.609e-009       0.001  6.609e-009      -8.180
Hfo_sOHBa+2      3.243e-009       0.001  3.243e-009      -8.489

Hfo           
 1.232e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.140e-004       0.538  1.140e-004      -3.943
Hfo_wOH          9.267e-005       0.437  9.267e-005      -4.033
Hfo_wOMg+        2.497e-006       0.012  2.497e-006      -5.603
Hfo_wO-          1.726e-006       0.008  1.726e-006      -5.763
Hfo_wOHAsO4-3    3.145e-007       0.001  3.145e-007      -6.502
Hfo_wOFe+        2.885e-007       0.001  2.885e-007      -6.540
Hfo_wOCa+        2.564e-007       0.001  2.564e-007      -6.591
Hfo_wOHSO4-2     9.809e-008       0.000  9.809e-008      -7.008
Hfo_wSO4-        6.048e-008       0.000  6.048e-008      -7.218
Hfo_wOMn+        5.960e-008       0.000  5.960e-008      -7.225
Hfo_wOFeOH       1.231e-008       0.000  1.231e-008      -7.910
Hfo_wHAsO4-      1.066e-008       0.000  1.066e-008      -7.972
Hfo_wH2AsO4      4.243e-010       0.000  4.243e-010      -9.372
Hfo_wOBa+        2.936e-012       0.000  2.936e-012     -11.532
Hfo_wH2AsO3      6.133e-016       0.000  6.133e-016     -15.212

Mno           
-1.069e-005  Surface charge, eq

Mno_          
 6.678e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         5.237e-006       0.784  5.237e-006      -5.281
Mno_O3Mn         6.353e-007       0.095  6.353e-007      -6.197
Mno_O3Ca         4.668e-007       0.070  4.668e-007      -6.331
Mno_O3Na-        1.159e-007       0.017  1.159e-007      -6.936
Mno_O3H-         1.138e-007       0.017  1.138e-007      -6.944
Mno_O3Mg         9.721e-008       0.015  9.721e-008      -7.012
Mno_O3HMn+       5.505e-009       0.001  5.505e-009      -8.259
Mno_O3HCa+       3.530e-009       0.001  3.530e-009      -8.452
Mno_O3Ba         2.516e-009       0.000  2.516e-009      -8.599



Mno_O3HMg+       4.978e-010       0.000  4.978e-010      -9.303
Mno_O3HNa        2.349e-010       0.000  2.349e-010      -9.629
Mno_O3HBa+       3.403e-011       0.000  3.403e-011     -10.468
Mno_O3H2         1.856e-012       0.000  1.856e-012     -11.731
Mno_O3H3+        8.101e-018       0.000  8.101e-018     -17.091
Mno_O3H3Cl       2.116e-020       0.000  2.116e-020     -19.674

-----------------------------------------
Beginning of batch-reaction calculations.
-----------------------------------------

Reaction step 1.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite          -4.83   38.77   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.985e-002 -1.493e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002  9.565e-007
Manganite           -0.00   25.34   25.34   0.000e+000  1.333e-004  1.333e-004
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.868e-004  2.868e-004
Siderite(d)(3)     -13.26  -23.71  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.66  -11.22   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.701e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.102e-006       0.963  5.102e-006      -5.292
Hfo_sOHCa+2      1.829e-007       0.035  1.829e-007      -6.738
Hfo_sOH          8.457e-009       0.002  8.457e-009      -8.073
Hfo_sO-          5.283e-009       0.001  5.283e-009      -8.277
Hfo_sOHBa+2      1.029e-009       0.000  1.029e-009      -8.988
Hfo_sOH2+        3.101e-010       0.000  3.101e-010      -9.508
Hfo_sOFe+        6.883e-020       0.000  6.883e-020     -19.162

Hfo           
 4.701e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.509e-005       0.354  7.509e-005      -4.124
Hfo_wO-          4.691e-005       0.221  4.691e-005      -4.329
Hfo_wOMg+        3.779e-005       0.178  3.779e-005      -4.423
Hfo_wOMn+        3.599e-005       0.170  3.599e-005      -4.444
Hfo_wOCa+        1.307e-005       0.062  1.307e-005      -4.884
Hfo_wOH2+        2.754e-006       0.013  2.754e-006      -5.560
Hfo_wOHAsO4-3    3.308e-007       0.002  3.308e-007      -6.480
Hfo_wOHSO4-2     7.736e-008       0.000  7.736e-008      -7.111
Hfo_wSO4-        1.422e-009       0.000  1.422e-009      -8.847
Hfo_wOBa+        1.063e-009       0.000  1.063e-009      -8.973
Hfo_wHAsO4-      9.960e-012       0.000  9.960e-012     -11.002
Hfo_wH2AsO4      1.182e-014       0.000  1.182e-014     -13.927
Hfo_wOFeOH       8.163e-018       0.000  8.163e-018     -17.088
Hfo_wOFe+        5.704e-018       0.000  5.704e-018     -17.244
Hfo_wH2AsO3      5.821e-025       0.000  5.821e-025     -24.235

Mno           
-1.448e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.930e-025       0.000  1.930e-025     -24.714
Mno_O3-2         7.163e-026       0.000  7.163e-026     -25.145
Mno_O3Ca         1.198e-026       0.000  1.198e-026     -25.922
Mno_O3Na-        1.580e-027       0.000  1.580e-027     -26.801
Mno_O3Mg         7.404e-028       0.000  7.404e-028     -27.131
Mno_O3Ba         4.583e-028       0.000  4.583e-028     -27.339
Mno_O3HMn+       4.986e-029       0.000  4.986e-029     -28.302
Mno_O3H-         4.638e-029       0.000  4.638e-029     -28.334
Mno_O3HCa+       2.699e-030       0.000  2.699e-030     -29.569
Mno_O3HBa+       1.848e-031       0.000  1.848e-031     -30.733
Mno_O3HMg+       1.130e-031       0.000  1.130e-031     -30.947
Mno_O3HNa        9.544e-032       0.000  9.544e-032     -31.020
Mno_O3H2         2.255e-035       0.000  2.255e-035     -34.647
Mno_O3H3+        2.935e-042       0.000  2.935e-042     -41.532
Mno_O3H3Cl       7.635e-045       0.000  7.635e-045     -44.117

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.190e-010  1.190e-010
Ba               5.438e-007  5.438e-007
C                6.295e-004  6.295e-004
Ca               2.906e-004  2.906e-004
Cl               9.873e-005  9.873e-005
Fe               4.191e-014  4.191e-014
K                1.893e-005  1.893e-005
Mg               4.707e-005  4.707e-005
Mn               6.911e-006  6.911e-006
Na               2.176e-004  2.176e-004
S                2.083e-004  2.083e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.726      Charge balance
                                       pe  =   4.708      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.551e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.591e-004
                       Total CO2 (mol/kg)  =  6.295e-004



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.476e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -12.25
                               Iterations  =  14
                                  Total H  = 1.110134e+002
                                  Total O  = 5.550914e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.561e-006  5.323e-006    -5.255    -5.274    -0.019
   H+                    1.960e-009  1.881e-009    -8.708    -8.726    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           4.201e-026
   H3AsO3                3.015e-026  3.016e-026   -25.521   -25.521     0.000
   H2AsO3-               1.186e-026  1.135e-026   -25.926   -25.945    -0.019
   HAsO3-2               1.435e-032  1.204e-032   -31.843   -31.919    -0.076
   H4AsO3+               2.936e-035  2.810e-035   -34.532   -34.551    -0.019
   AsO3-3                1.897e-039  1.278e-039   -38.722   -38.894    -0.172
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -188.730  -188.749    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -565.481  -565.500    -0.019
As(5)           1.190e-010
   HAsO4-2               1.160e-010  9.734e-011    -9.935   -10.012    -0.076
   H2AsO4-               2.765e-012  2.646e-012   -11.558   -11.577    -0.019
   AsO4-3                1.720e-013  1.159e-013   -12.764   -12.936    -0.172
   H3AsO4                9.927e-019  9.930e-019   -18.003   -18.003     0.000
Ba              5.438e-007
   Ba+2                  5.029e-007  4.219e-007    -6.299    -6.375    -0.076
   BaSO4                 3.532e-008  3.533e-008    -7.452    -7.452     0.000
   BaCO3                 3.114e-009  3.115e-009    -8.507    -8.506     0.000
   BaHCO3+               2.422e-009  2.318e-009    -8.616    -8.635    -0.019
   BaOH+                 7.943e-012  7.601e-012   -11.100   -11.119    -0.019
C(-4)           0.000e+000
   CH4                   0.000e+000  0.000e+000   -88.696   -88.695     0.000
C(4)            6.295e-004
   HCO3-                 5.985e-004  5.732e-004    -3.223    -3.242    -0.019
   CO3-2                 1.699e-005  1.429e-005    -4.770    -4.845    -0.075
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CO2                   2.423e-006  2.424e-006    -5.616    -5.616     0.000
   CaHCO3+               1.770e-006  1.694e-006    -5.752    -5.771    -0.019
   MgCO3                 5.137e-007  5.139e-007    -6.289    -6.289     0.000
   MgHCO3+               2.641e-007  2.527e-007    -6.578    -6.597    -0.019
   MnHCO3+               1.521e-007  1.456e-007    -6.818    -6.837    -0.019
   NaHCO3                6.703e-008  6.705e-008    -7.174    -7.174     0.000
   NaCO3-                5.785e-008  5.536e-008    -7.238    -7.257    -0.019
   BaCO3                 3.114e-009  3.115e-009    -8.507    -8.506     0.000
   BaHCO3+               2.422e-009  2.318e-009    -8.616    -8.635    -0.019
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeHCO3+               8.170e-021  7.820e-021   -20.088   -20.107    -0.019
Ca              2.906e-004
   Ca+2                  2.755e-004  2.318e-004    -3.560    -3.635    -0.075
   CaSO4                 7.724e-006  7.727e-006    -5.112    -5.112     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               1.770e-006  1.694e-006    -5.752    -5.771    -0.019
   CaOH+                 2.137e-008  2.045e-008    -7.670    -7.689    -0.019
   CaHSO4+               8.895e-014  8.513e-014   -13.051   -13.070    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.447e-005    -4.006    -4.025    -0.019
   MnCl+                 1.146e-009  1.097e-009    -8.941    -8.960    -0.019
   MnCl2                 4.522e-014  4.523e-014   -13.345   -13.345     0.000
   MnCl3-                1.230e-018  1.177e-018   -17.910   -17.929    -0.019
   FeCl+                 1.859e-023  1.779e-023   -22.731   -22.750    -0.019
   FeCl+2                2.262e-030  1.898e-030   -29.645   -29.722    -0.076
   FeCl2+                8.368e-034  8.008e-034   -33.077   -33.096    -0.019



   FeCl3                 7.562e-039  7.565e-039   -38.121   -38.121     0.000
Fe(2)           2.457e-019
   Fe+2                  1.626e-019  1.364e-019   -18.789   -18.865    -0.076
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeOH+                 2.397e-020  2.294e-020   -19.620   -19.639    -0.019
   FeHCO3+               8.170e-021  7.820e-021   -20.088   -20.107    -0.019
   FeSO4                 4.052e-021  4.054e-021   -20.392   -20.392     0.000
   Fe(OH)2               1.038e-022  1.038e-022   -21.984   -21.984     0.000
   FeCl+                 1.859e-023  1.779e-023   -22.731   -22.750    -0.019
   Fe(OH)3-              2.143e-024  2.051e-024   -23.669   -23.688    -0.019
   FeHSO4+               5.236e-029  5.011e-029   -28.281   -28.300    -0.019
   Fe(HS)2               0.000e+000  0.000e+000  -182.456  -182.456     0.000
   Fe(HS)3-              0.000e+000  0.000e+000  -266.671  -266.690    -0.019
Fe(3)           4.191e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.395e-014  1.336e-014   -13.855   -13.874    -0.019
   Fe(OH)2+              4.201e-016  4.021e-016   -15.377   -15.396    -0.019
   FeOH+2                2.722e-021  2.284e-021   -20.565   -20.641    -0.076
   FeSO4+                1.273e-027  1.219e-027   -26.895   -26.914    -0.019
   Fe+3                  9.875e-028  6.653e-028   -27.005   -27.177    -0.172
   Fe(SO4)2-             4.655e-030  4.455e-030   -29.332   -29.351    -0.019
   FeCl+2                2.262e-030  1.898e-030   -29.645   -29.722    -0.076
   FeCl2+                8.368e-034  8.008e-034   -33.077   -33.096    -0.019
   FeHSO4+2              7.316e-036  6.138e-036   -35.136   -35.212    -0.076
   FeCl3                 7.562e-039  7.565e-039   -38.121   -38.121     0.000
   Fe2(OH)2+4            2.833e-040  1.404e-040   -39.548   -39.853    -0.305
   Fe3(OH)4+5            0.000e+000  0.000e+000   -52.452   -52.928    -0.476
H(0)            1.920e-030
   H2                    9.600e-031  9.604e-031   -30.018   -30.018     0.000
K               1.893e-005
   K+                    1.890e-005  1.809e-005    -4.723    -4.743    -0.019
   KSO4-                 2.219e-008  2.124e-008    -7.654    -7.673    -0.019
Mg              4.707e-005
   Mg+2                  4.474e-005  3.768e-005    -4.349    -4.424    -0.075
   MgSO4                 1.475e-006  1.476e-006    -5.831    -5.831     0.000
   MgCO3                 5.137e-007  5.139e-007    -6.289    -6.289     0.000
   MgHCO3+               2.641e-007  2.527e-007    -6.578    -6.597    -0.019
   MgOH+                 7.601e-008  7.274e-008    -7.119    -7.138    -0.019
Mn(2)           6.911e-006
   Mn+2                  3.397e-006  2.850e-006    -5.469    -5.545    -0.076
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.521e-007  1.456e-007    -6.818    -6.837    -0.019
   MnSO4                 8.466e-008  8.469e-008    -7.072    -7.072     0.000
   MnOH+                 4.070e-008  3.895e-008    -7.390    -7.409    -0.019
   MnCl+                 1.146e-009  1.097e-009    -8.941    -8.960    -0.019
   MnCl2                 4.522e-014  4.523e-014   -13.345   -13.345     0.000
   Mn(OH)3-              7.095e-015  6.790e-015   -14.149   -14.168    -0.019
   MnCl3-                1.230e-018  1.177e-018   -17.910   -17.929    -0.019
Mn(3)           6.676e-027
   Mn+3                  6.676e-027  4.498e-027   -26.175   -26.347    -0.172
Mn(6)           5.357e-036
   MnO4-2                5.357e-036  4.494e-036   -35.271   -35.347    -0.076
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -40.004   -40.023    -0.019
Na              2.176e-004
   Na+                   2.173e-004  2.080e-004    -3.663    -3.682    -0.019
   NaSO4-                1.820e-007  1.742e-007    -6.740    -6.759    -0.019
   NaHCO3                6.703e-008  6.705e-008    -7.174    -7.174     0.000
   NaCO3-                5.785e-008  5.536e-008    -7.238    -7.257    -0.019
O(0)            9.036e-033
   O2                    4.518e-033  4.519e-033   -32.345   -32.345     0.000
S(-2)           0.000e+000
   HS-                   0.000e+000  0.000e+000   -86.252   -86.271    -0.019
   S5-2                  0.000e+000  0.000e+000   -87.070   -87.140    -0.069
   S4-2                  0.000e+000  0.000e+000   -87.303   -87.374    -0.071
   S6-2                  0.000e+000  0.000e+000   -87.358   -87.426    -0.068
   H2S                   0.000e+000  0.000e+000   -88.055   -88.055     0.000



   S-2                   0.000e+000  0.000e+000   -90.387   -90.463    -0.076
   S3-2                  0.000e+000  0.000e+000   -90.754   -90.827    -0.073
   S2-2                  0.000e+000  0.000e+000   -91.999   -92.073    -0.074
   Fe(HS)2               0.000e+000  0.000e+000  -182.456  -182.456     0.000
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -188.730  -188.749    -0.019
   Fe(HS)3-              0.000e+000  0.000e+000  -266.671  -266.690    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -565.481  -565.500    -0.019
S(6)            2.083e-004
   SO4-2                 1.988e-004  1.671e-004    -3.702    -3.777    -0.075
   CaSO4                 7.724e-006  7.727e-006    -5.112    -5.112     0.000
   MgSO4                 1.475e-006  1.476e-006    -5.831    -5.831     0.000
   NaSO4-                1.820e-007  1.742e-007    -6.740    -6.759    -0.019
   MnSO4                 8.466e-008  8.469e-008    -7.072    -7.072     0.000
   BaSO4                 3.532e-008  3.533e-008    -7.452    -7.452     0.000
   KSO4-                 2.219e-008  2.124e-008    -7.654    -7.673    -0.019
   HSO4-                 3.192e-011  3.055e-011   -10.496   -10.515    -0.019
   CaHSO4+               8.895e-014  8.513e-014   -13.051   -13.070    -0.019
   FeSO4                 4.052e-021  4.054e-021   -20.392   -20.392     0.000
   FeSO4+                1.273e-027  1.219e-027   -26.895   -26.914    -0.019
   FeHSO4+               5.236e-029  5.011e-029   -28.281   -28.300    -0.019
   Fe(SO4)2-             4.655e-030  4.455e-030   -29.332   -29.351    -0.019
   FeHSO4+2              7.316e-036  6.138e-036   -35.136   -35.212    -0.076

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.05   -7.41   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -49.66  -51.04   -1.38  As2O3
Artinite         -5.84    3.76    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -44.23  -36.01    8.23  As2O5
As2S3(am)      -291.13 -336.03  -44.90  As2S3
As_native       -53.29  -65.82  -12.53  As
Ba3(AsO4)2        5.11  -45.00  -50.11  Ba3(AsO4)2
Barite           -0.18  -10.15   -9.97  BaSO4
Birnessite       -4.83   38.77   43.60  MnO2
Bixbyite          0.27   -0.34   -0.61  Mn2O3
Brucite          -3.81   13.03   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -17.87  -36.78  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)          -85.84  -88.70   -2.86  CH4
Claudetite      -49.70  -51.04   -1.34  As2O3
CO2(g)           -4.15   -5.62   -1.47  CO2
Dolomite         -0.66  -17.75  -17.09  CaMg(CO3)2
Dolomite(d)      -1.21  -17.75  -16.54  CaMg(CO3)2
Epsomite         -6.06   -8.20   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.79   -4.83   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -23.64   -3.41   20.22  Fe3(OH)8
FeS(ppt)        -92.50  -96.41   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite       -338.36 -383.40  -45.03  Fe3S4
Gypsum           -2.83   -7.41   -4.58  CaSO4:2H2O
H2(g)           -26.87  -30.02   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)          -87.06  -88.05   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite       1.56   62.59   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.32  -36.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.29  -24.05   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -32.41  -42.24   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -32.26  -41.47   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.13  -40.41   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite     -91.76  -96.41   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.24   -9.27   -8.03  MgCO3
Magnetite        -7.15   -3.41    3.74  Fe3O4
Manganite        -0.00   25.34   25.34  MnOOH
Melanterite     -20.43  -22.64   -2.21  FeSO4:7H2O
Mirabilite      -10.03  -11.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -58.31  -64.03   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -13.80  -42.51  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.30  -13.59    2.71  MnCl2:4H2O
MnS(Green)      -86.89  -83.09    3.80  MnS
MnSO4           -11.99   -9.32    2.67  MnSO4
Nahcolite        -6.38   -6.92   -0.55  NaHCO3
Natron          -10.90  -12.21   -1.31  Na2CO3:10H2O
Nesquehonite     -3.65   -9.27   -5.62  MgCO3:3H2O
Nsutite          -3.79   38.77   42.56  MnO2
O2(g)           -29.45  -32.34   -2.89  O2
Orpiment       -289.73 -336.03  -46.30  As2S3
Portlandite      -8.98   13.82   22.80  Ca(OH)2
Pyrite         -146.06 -164.54  -18.48  FeS2
Pyrochroite      -3.29   11.91   15.20  Mn(OH)2
Pyrolusite       -2.61   38.77   41.38  MnO2
Realgar        -114.01 -133.95  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -19.86  -40.11  -20.25  FeAsO4:2H2O
Siderite        -12.82  -23.71  -10.89  FeCO3
Siderite(d)(3)  -13.26  -23.71  -10.45  FeCO3
Sulfur          -66.02  -81.05  -15.03  S
Thenardite      -10.96  -11.14   -0.18  Na2SO4
Thermonatrite   -12.33  -12.21    0.13  Na2CO3:H2O
Trona           -18.34  -19.13   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.66  -11.22   -8.56  BaCO3

Reaction step 2.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.29   18.31   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.990e-002 -9.516e-005
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002  7.262e-007
Manganite          -10.20   15.14   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.233e-004  4.233e-004
Siderite(d)(3)      -3.06  -13.51  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.56  -11.12   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 4.151e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.128e-006       0.967  5.128e-006      -5.290
Hfo_sOHCa+2      1.554e-007       0.029  1.554e-007      -6.809
Hfo_sOH          8.618e-009       0.002  8.618e-009      -8.065
Hfo_sO-          6.369e-009       0.001  6.369e-009      -8.196
Hfo_sOHBa+2      1.092e-009       0.000  1.092e-009      -8.962
Hfo_sOFe+        1.086e-009       0.000  1.086e-009      -8.964
Hfo_sOH2+        2.671e-010       0.000  2.671e-010      -9.573

Hfo           
 4.151e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.078e-005       0.334  7.078e-005      -4.150
Hfo_wO-          5.231e-005       0.247  5.231e-005      -4.281
Hfo_wOMg+        4.059e-005       0.191  4.059e-005      -4.392
Hfo_wOMn+        3.345e-005       0.158  3.345e-005      -4.476
Hfo_wOCa+        1.215e-005       0.057  1.215e-005      -4.915
Hfo_wOH2+        2.194e-006       0.010  2.194e-006      -5.659
Hfo_wH2AsO3      2.795e-007       0.001  2.795e-007      -6.554
Hfo_wOFeOH       1.410e-007       0.001  1.410e-007      -6.851
Hfo_wOFe+        8.326e-008       0.000  8.326e-008      -7.080
Hfo_wOHSO4-2     4.032e-008       0.000  4.032e-008      -7.395
Hfo_wOBa+        1.234e-009       0.000  1.234e-009      -8.909
Hfo_wOHAsO4-3    7.835e-010       0.000  7.835e-010      -9.106
Hfo_wSO4-        6.263e-010       0.000  6.263e-010      -9.203
Hfo_wHAsO4-      1.685e-014       0.000  1.685e-014     -13.773
Hfo_wH2AsO4      1.690e-017       0.000  1.690e-017     -16.772

Mno           
-8.989e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.984e-026       0.000  9.984e-026     -25.001
Mno_O3-2         4.445e-026       0.000  4.445e-026     -25.352
Mno_O3Ca         6.195e-027       0.000  6.195e-027     -26.208
Mno_O3Na-        9.838e-028       0.000  9.837e-028     -27.007
Mno_O3Mg         4.425e-028       0.000  4.425e-028     -27.354
Mno_O3Ba         2.961e-028       0.000  2.961e-028     -27.529
Mno_O3H-         2.433e-029       0.000  2.433e-029     -28.614
Mno_O3HMn+       2.180e-029       0.000  2.180e-029     -28.662
Mno_O3HCa+       1.180e-030       0.000  1.180e-030     -29.928
Mno_O3HBa+       1.009e-031       0.000  1.009e-031     -30.996
Mno_O3HMg+       5.709e-032       0.000  5.709e-032     -31.243
Mno_O3HNa        5.024e-032       0.000  5.024e-032     -31.299
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.100e-042       0.000  1.100e-042     -41.959
Mno_O3H3Cl       2.871e-045       0.000  2.871e-045     -44.542

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               5.063e-008  5.063e-008
Ba               5.435e-007  5.435e-007
C                6.388e-004  6.388e-004
Ca               2.374e-004  2.374e-004
Cl               9.873e-005  9.873e-005
Fe               4.964e-009  4.964e-009
K                1.893e-005  1.893e-005
Mg               4.428e-005  4.428e-005
Mn               6.238e-006  6.238e-006
Na               2.176e-004  2.176e-004
S                2.083e-004  2.083e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.799      Charge balance
                                       pe  =  -5.628      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.318e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.308e-004
                       Total CO2 (mol/kg)  =  6.386e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.421e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -13.38
                               Iterations  =  28
                                  Total H  = 1.110140e+002
                                  Total O  = 5.550903e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.558e-006  6.297e-006    -5.183    -5.201    -0.018
   H+                    1.652e-009  1.590e-009    -8.782    -8.799    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           5.063e-008
   AsS(OH)(HS)-          2.814e-008  2.702e-008    -7.551    -7.568    -0.018
   H3AsO3                1.536e-008  1.536e-008    -7.814    -7.813     0.000
   H2AsO3-               7.126e-009  6.842e-009    -8.147    -8.165    -0.018
   HAsO3-2               1.010e-014  8.588e-015   -13.996   -14.066    -0.071
   H4AsO3+               1.260e-017  1.210e-017   -16.900   -16.917    -0.018
   AsO3-3                1.554e-021  1.078e-021   -20.809   -20.967    -0.159
   As3S4(HS)2-           8.230e-023  7.902e-023   -22.085   -22.102    -0.018
As(5)           2.486e-013
   HAsO4-2               2.432e-013  2.068e-013   -12.614   -12.685    -0.071
   H2AsO4-               4.948e-015  4.751e-015   -14.306   -14.323    -0.018
   AsO4-3                4.197e-016  2.912e-016   -15.377   -15.536    -0.159
   H3AsO4                1.506e-021  1.507e-021   -20.822   -20.822     0.000
Ba              5.435e-007
   Ba+2                  5.167e-007  4.392e-007    -6.287    -6.357    -0.071
   BaSO4                 2.033e-008  2.034e-008    -7.692    -7.692     0.000
   BaCO3                 3.890e-009  3.891e-009    -8.410    -8.410     0.000
   BaHCO3+               2.549e-009  2.447e-009    -8.594    -8.611    -0.018
   BaOH+                 9.750e-012  9.362e-012   -11.011   -11.029    -0.018
C(-4)           2.195e-007
   CH4                   2.195e-007  2.195e-007    -6.659    -6.658     0.000
C(4)            6.386e-004
   HCO3-                 6.050e-004  5.812e-004    -3.218    -3.236    -0.017
   CO3-2                 2.012e-005  1.715e-005    -4.696    -4.766    -0.069
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CO2                   2.077e-006  2.078e-006    -5.683    -5.682     0.000
   CaHCO3+               1.492e-006  1.432e-006    -5.826    -5.844    -0.018
   MgCO3                 5.936e-007  5.938e-007    -6.226    -6.226     0.000
   MgHCO3+               2.570e-007  2.468e-007    -6.590    -6.608    -0.018



   MnHCO3+               1.282e-007  1.231e-007    -6.892    -6.910    -0.018
   NaCO3-                6.942e-008  6.666e-008    -7.159    -7.176    -0.018
   NaHCO3                6.822e-008  6.824e-008    -7.166    -7.166     0.000
   BaCO3                 3.890e-009  3.891e-009    -8.410    -8.410     0.000
   BaHCO3+               2.549e-009  2.447e-009    -8.594    -8.611    -0.018
   FeCO3                 7.344e-010  7.346e-010    -9.134    -9.134     0.000
   FeHCO3+               1.081e-010  1.038e-010    -9.966    -9.984    -0.018
Ca              2.374e-004
   Ca+2                  2.268e-004  1.932e-004    -3.644    -3.714    -0.070
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 3.560e-006  3.561e-006    -5.449    -5.448     0.000
   CaHCO3+               1.492e-006  1.432e-006    -5.826    -5.844    -0.018
   CaOH+                 2.100e-008  2.017e-008    -7.678    -7.695    -0.018
   CaHSO4+               3.454e-014  3.316e-014   -13.462   -13.479    -0.018
Cl              9.873e-005
   Cl-                   9.873e-005  9.478e-005    -4.006    -4.023    -0.018
   MnCl+                 9.553e-010  9.173e-010    -9.020    -9.037    -0.018
   FeCl+                 2.433e-013  2.337e-013   -12.614   -12.631    -0.018
   MnCl2                 3.794e-014  3.795e-014   -13.421   -13.421     0.000
   MnCl3-                1.032e-018  9.907e-019   -17.986   -18.004    -0.018
   FeCl+2                1.353e-030  1.150e-030   -29.869   -29.939    -0.071
   FeCl2+                5.070e-034  4.868e-034   -33.295   -33.313    -0.018
   FeCl3                 4.613e-039  4.614e-039   -38.336   -38.336     0.000
Fe(2)           4.964e-009
   Fe+2                  2.101e-009  1.786e-009    -8.678    -8.748    -0.071
   Fe(HS)2               1.613e-009  1.613e-009    -8.792    -8.792     0.000
   FeCO3                 7.344e-010  7.346e-010    -9.134    -9.134     0.000
   FeOH+                 3.700e-010  3.553e-010    -9.432    -9.449    -0.018
   FeHCO3+               1.081e-010  1.038e-010    -9.966    -9.984    -0.018
   FeSO4                 2.933e-011  2.934e-011   -10.533   -10.533     0.000
   Fe(HS)3-              5.825e-012  5.593e-012   -11.235   -11.252    -0.018
   Fe(OH)2               1.901e-012  1.902e-012   -11.721   -11.721     0.000
   FeCl+                 2.433e-013  2.337e-013   -12.614   -12.631    -0.018
   Fe(OH)3-              4.629e-014  4.445e-014   -13.334   -13.352    -0.018
   FeHSO4+               3.193e-019  3.066e-019   -18.496   -18.513    -0.018
Fe(3)           4.434e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.646e-014  1.580e-014   -13.784   -13.801    -0.018
   Fe(OH)2+              3.540e-016  3.399e-016   -15.451   -15.469    -0.018
   FeOH+2                1.920e-021  1.632e-021   -20.717   -20.787    -0.071
   Fe+3                  5.791e-028  4.018e-028   -27.237   -27.396    -0.159
   FeSO4+                4.238e-028  4.070e-028   -27.373   -27.390    -0.018
   FeCl+2                1.353e-030  1.150e-030   -29.869   -29.939    -0.071
   Fe(SO4)2-             8.566e-031  8.225e-031   -30.067   -30.085    -0.018
   FeCl2+                5.070e-034  4.868e-034   -33.295   -33.313    -0.018
   FeHSO4+2              2.038e-036  1.732e-036   -35.691   -35.761    -0.071
   FeCl3                 4.613e-039  4.614e-039   -38.336   -38.336     0.000
   Fe2(OH)2+4            1.373e-040  0.000e+000   -39.862   -40.145    -0.282
   Fe3(OH)4+5            0.000e+000  0.000e+000   -52.852   -53.293    -0.441
H(0)            6.446e-010
   H2                    3.223e-010  3.224e-010    -9.492    -9.492     0.000
K               1.893e-005
   K+                    1.891e-005  1.816e-005    -4.723    -4.741    -0.018
   KSO4-                 1.227e-008  1.179e-008    -7.911    -7.929    -0.018
Mg              4.428e-005
   Mg+2                  4.255e-005  3.629e-005    -4.371    -4.440    -0.069
   MgSO4                 7.857e-007  7.859e-007    -6.105    -6.105     0.000
   MgCO3                 5.936e-007  5.938e-007    -6.226    -6.226     0.000
   MgHCO3+               2.570e-007  2.468e-007    -6.590    -6.608    -0.018
   MgOH+                 8.632e-008  8.288e-008    -7.064    -7.082    -0.018
Mn(2)           6.238e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  2.795e-006  2.376e-006    -5.554    -5.624    -0.071
   MnHCO3+               1.282e-007  1.231e-007    -6.892    -6.910    -0.018
   MnOH+                 4.001e-008  3.841e-008    -7.398    -7.416    -0.018
   MnSO4                 3.902e-008  3.903e-008    -7.409    -7.409     0.000
   MnCl+                 9.553e-010  9.173e-010    -9.020    -9.037    -0.018



   MnCl2                 3.794e-014  3.795e-014   -13.421   -13.421     0.000
   Mn(OH)3-              9.760e-015  9.372e-015   -14.011   -14.028    -0.018
   MnCl3-                1.032e-018  9.907e-019   -17.986   -18.004    -0.018
Mn(3)           2.493e-037
   Mn+3                  2.493e-037  1.730e-037   -36.603   -36.762    -0.159
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -76.116   -76.186    -0.071
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -91.181   -91.198    -0.018
Na              2.176e-004
   Na+                   2.174e-004  2.088e-004    -3.663    -3.680    -0.018
   NaSO4-                1.007e-007  9.666e-008    -6.997    -7.015    -0.018
   NaCO3-                6.942e-008  6.666e-008    -7.159    -7.176    -0.018
   NaHCO3                6.822e-008  6.824e-008    -7.166    -7.166     0.000
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.397   -73.397     0.000
S(-2)           9.531e-005
   HS-                   3.316e-005  3.184e-005    -4.479    -4.497    -0.018
   S5-2                  5.906e-006  5.089e-006    -5.229    -5.293    -0.065
   S4-2                  3.457e-006  2.969e-006    -5.461    -5.527    -0.066
   S6-2                  3.048e-006  2.634e-006    -5.516    -5.579    -0.063
   H2S                   4.424e-007  4.425e-007    -6.354    -6.354     0.000
   AsS(OH)(HS)-          2.814e-008  2.702e-008    -7.551    -7.568    -0.018
   S-2                   2.846e-009  2.419e-009    -8.546    -8.616    -0.071
   Fe(HS)2               1.613e-009  1.613e-009    -8.792    -8.792     0.000
   S3-2                  1.222e-009  1.046e-009    -8.913    -8.980    -0.068
   S2-2                  6.954e-011  5.937e-011   -10.158   -10.226    -0.069
   Fe(HS)3-              5.825e-012  5.593e-012   -11.235   -11.252    -0.018
   As3S4(HS)2-           8.230e-023  7.902e-023   -22.085   -22.102    -0.018
S(6)            1.130e-004
   SO4-2                 1.085e-004  9.238e-005    -3.965    -4.034    -0.070
   CaSO4                 3.560e-006  3.561e-006    -5.449    -5.448     0.000
   MgSO4                 7.857e-007  7.859e-007    -6.105    -6.105     0.000
   NaSO4-                1.007e-007  9.666e-008    -6.997    -7.015    -0.018
   MnSO4                 3.902e-008  3.903e-008    -7.409    -7.409     0.000
   BaSO4                 2.033e-008  2.034e-008    -7.692    -7.692     0.000
   KSO4-                 1.227e-008  1.179e-008    -7.911    -7.929    -0.018
   FeSO4                 2.933e-011  2.934e-011   -10.533   -10.533     0.000
   HSO4-                 1.487e-011  1.428e-011   -10.828   -10.845    -0.018
   CaHSO4+               3.454e-014  3.316e-014   -13.462   -13.479    -0.018
   FeHSO4+               3.193e-019  3.066e-019   -18.496   -18.513    -0.018
   FeSO4+                4.238e-028  4.070e-028   -27.373   -27.390    -0.018
   Fe(SO4)2-             8.566e-031  8.225e-031   -30.067   -30.085    -0.018
   FeHSO4+2              2.038e-036  1.732e-036   -35.691   -35.761    -0.071

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.39   -7.75   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.25  -15.63   -1.38  As2O3
Artinite         -5.65    3.95    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -49.87  -41.64    8.23  As2O5
As2S3(am)       -10.61  -55.51  -44.90  As2S3
As_native        -4.79  -17.33  -12.53  As
Ba3(AsO4)2       -0.03  -50.14  -50.11  Ba3(AsO4)2
Barite           -0.42  -10.39   -9.97  BaSO4
Birnessite      -25.29   18.31   43.60  MnO2
Bixbyite        -20.12  -20.73   -0.61  Mn2O3
Brucite          -3.68   13.16   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -23.31  -42.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -3.80   -6.66   -2.86  CH4
Claudetite      -14.29  -15.63   -1.34  As2O3
CO2(g)           -4.21   -5.68   -1.47  CO2
Dolomite         -0.60  -17.69  -17.09  CaMg(CO3)2



Dolomite(d)      -1.15  -17.69  -16.54  CaMg(CO3)2
Epsomite         -6.33   -8.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.81   -4.85   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.37    6.85   20.22  Fe3(OH)8
FeS(ppt)         -0.53   -4.45   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite         -1.30  -46.33  -45.03  Fe3S4
Gypsum           -3.17   -7.75   -4.58  CaSO4:2H2O
H2(g)            -6.34   -9.49   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -5.36   -6.35   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -18.77   42.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.13  -36.10  -29.97  CaMg3(CO3)4
Hydromagnesite  -14.90  -23.67   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.16  -42.99   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.00  -42.21   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.87  -41.15   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.87  -46.26   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.20   -4.45   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.18   -9.21   -8.03  MgCO3
Magnetite         3.11    6.85    3.74  Fe3O4
Manganite       -10.20   15.14   25.34  MnOOH
Melanterite     -10.57  -12.78   -2.21  FeSO4:7H2O
Mirabilite      -10.28  -11.40   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -79.92  -85.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -19.24  -47.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.38  -13.67    2.71  MnCl2:4H2O
MnS(Green)       -5.12   -1.32    3.80  MnS
MnSO4           -12.33   -9.66    2.67  MnSO4
Nahcolite        -6.37   -6.92   -0.55  NaHCO3
Natron          -10.82  -12.13   -1.31  Na2CO3:10H2O
Nesquehonite     -3.59   -9.21   -5.62  MgCO3:3H2O
Nsutite         -24.25   18.31   42.56  MnO2
O2(g)           -70.50  -73.40   -2.89  O2
Orpiment         -9.21  -55.51  -46.30  As2S3
Portlandite      -8.92   13.88   22.80  Ca(OH)2
Pyrite            7.08  -11.40  -18.48  FeS2
Pyrochroite      -3.23   11.97   15.20  Mn(OH)2
Pyrolusite      -23.07   18.31   41.38  MnO2
Realgar          -4.34  -24.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -22.68  -42.93  -20.25  FeAsO4:2H2O
Siderite         -2.62  -13.51  -10.89  FeCO3
Siderite(d)(3)   -3.06  -13.51  -10.45  FeCO3
Sulfur           -4.85  -19.87  -15.03  S
Thenardite      -11.22  -11.40   -0.18  Na2SO4
Thermonatrite   -12.25  -12.13    0.13  Na2CO3:H2O
Trona           -18.25  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.56  -11.12   -8.56  BaCO3

Reaction step 3.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-004 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.93   17.67   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.987e-002 -1.314e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002  4.117e-007
Manganite          -10.69   14.65   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.258e-004  4.258e-004
Siderite(d)(3)      -2.57  -13.02  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.62  -11.18   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.668e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.033e-006       0.950  5.033e-006      -5.298
Hfo_sOHCa+2      2.449e-007       0.046  2.449e-007      -6.611
Hfo_sOH          1.160e-008       0.002  1.160e-008      -7.935
Hfo_sO-          5.341e-009       0.001  5.341e-009      -8.272
Hfo_sOFe+        3.319e-009       0.001  3.319e-009      -8.479
Hfo_sOHBa+2      1.515e-009       0.000  1.515e-009      -8.820
Hfo_sOH2+        5.776e-010       0.000  5.776e-010      -9.238

Hfo           
 4.668e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          8.873e-005       0.419  8.873e-005      -4.052
Hfo_wO-          4.084e-005       0.193  4.084e-005      -4.389
Hfo_wOMg+        3.569e-005       0.168  3.569e-005      -4.448
Hfo_wOMn+        3.057e-005       0.144  3.057e-005      -4.515
Hfo_wOCa+        1.110e-005       0.052  1.110e-005      -4.955
Hfo_wOH2+        4.416e-006       0.021  4.416e-006      -5.355
Hfo_wOFeOH       2.498e-007       0.001  2.498e-007      -6.602
Hfo_wOFe+        2.369e-007       0.001  2.369e-007      -6.625
Hfo_wH2AsO3      1.653e-007       0.001  1.653e-007      -6.782
Hfo_wOHSO4-2     5.354e-009       0.000  5.354e-009      -8.271
Hfo_wOBa+        9.929e-010       0.000  9.929e-010      -9.003
Hfo_wSO4-        1.336e-010       0.000  1.336e-010      -9.874
Hfo_wOHAsO4-3    5.604e-011       0.000  5.604e-011     -10.252
Hfo_wHAsO4-      3.108e-015       0.000  3.108e-015     -14.508
Hfo_wH2AsO4      5.005e-018       0.000  5.005e-018     -17.301

Mno           
-9.731e-028  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.265e-027       0.000  1.265e-027     -26.898
Mno_O3-2         4.813e-028       0.000  4.813e-028     -27.318
Mno_O3Ca         7.851e-029       0.000  7.850e-029     -28.105
Mno_O3Na-        1.065e-029       0.000  1.065e-029     -28.973
Mno_O3Mg         5.396e-030       0.000  5.396e-030     -29.268
Mno_O3Ba         3.304e-030       0.000  3.304e-030     -29.481
Mno_O3HMn+       4.436e-031       0.000  4.436e-031     -30.353
Mno_O3H-         4.230e-031       0.000  4.230e-031     -30.374
Mno_O3HCa+       2.401e-032       0.000  2.401e-032     -31.620
Mno_O3HBa+       1.808e-033       0.000  1.808e-033     -32.743
Mno_O3HMg+       1.118e-033       0.000  1.118e-033     -32.952
Mno_O3HNa        8.731e-034       0.000  8.731e-034     -33.059
Mno_O3H2         2.791e-037       0.000  2.791e-037     -36.554
Mno_O3H3+        4.930e-044       0.000  4.930e-044     -43.307
Mno_O3H3Cl       1.286e-046       0.000  1.286e-046     -45.891

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.656e-007  1.656e-007
Ba               5.433e-007  5.433e-007
C                8.725e-004  8.725e-004
Ca               2.745e-004  2.746e-004
Cl               9.873e-005  9.873e-005
Fe               5.483e-008  5.483e-008
K                1.893e-005  1.893e-005
Mg               4.918e-005  4.918e-005
Mn               6.757e-006  6.757e-006
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.593      Charge balance
                                       pe  =  -5.572      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.367e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.023e-003
                       Total CO2 (mol/kg)  =  8.648e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.473e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -12.37
                               Iterations  =  45
                                  Total H  = 1.110143e+002
                                  Total O  = 5.550933e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.087e-006  3.922e-006    -5.389    -5.407    -0.018
   H+                    2.654e-009  2.553e-009    -8.576    -8.593    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           1.656e-007
   AsS(OH)(HS)-          1.562e-007  1.499e-007    -6.806    -6.824    -0.018
   H3AsO3                7.245e-009  7.247e-009    -8.140    -8.140     0.000
   H2AsO3-               2.095e-009  2.010e-009    -8.679    -8.697    -0.018
   HAsO3-2               1.854e-015  1.571e-015   -14.732   -14.804    -0.072
   H4AsO3+               9.553e-018  9.166e-018   -17.020   -17.038    -0.018
   As3S4(HS)2-           3.626e-020  3.479e-020   -19.441   -19.458    -0.018
   AsO3-3                1.781e-022  1.228e-022   -21.749   -21.911    -0.162



As(5)           2.310e-014
   HAsO4-2               2.234e-014  1.894e-014   -13.651   -13.723    -0.072
   H2AsO4-               7.283e-016  6.988e-016   -15.138   -15.156    -0.018
   AsO4-3                2.409e-017  1.661e-017   -16.618   -16.780    -0.162
   H3AsO4                3.558e-022  3.559e-022   -21.449   -21.449     0.000
Ba              5.433e-007
   Ba+2                  5.341e-007  4.527e-007    -6.272    -6.344    -0.072
   BaHCO3+               3.606e-009  3.460e-009    -8.443    -8.461    -0.018
   BaCO3                 3.425e-009  3.426e-009    -8.465    -8.465     0.000
   BaSO4                 2.220e-009  2.220e-009    -8.654    -8.654     0.000
   BaOH+                 6.263e-012  6.009e-012   -11.203   -11.221    -0.018
C(-4)           7.692e-006
   CH4                   7.692e-006  7.695e-006    -5.114    -5.114     0.000
C(4)            8.648e-004
   HCO3-                 8.305e-004  7.974e-004    -3.081    -3.098    -0.018
   CO3-2                 1.724e-005  1.465e-005    -4.763    -4.834    -0.071
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CO2                   4.575e-006  4.577e-006    -5.340    -5.339     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CaHCO3+               2.397e-006  2.300e-006    -5.620    -5.638    -0.018
   MgCO3                 5.712e-007  5.713e-007    -6.243    -6.243     0.000
   MgHCO3+               3.974e-007  3.813e-007    -6.401    -6.419    -0.018
   MnHCO3+               2.060e-007  1.976e-007    -6.686    -6.704    -0.018
   NaHCO3                9.355e-008  9.358e-008    -7.029    -7.029     0.000
   NaCO3-                5.933e-008  5.693e-008    -7.227    -7.245    -0.018
   BaHCO3+               3.606e-009  3.460e-009    -8.443    -8.461    -0.018
   BaCO3                 3.425e-009  3.426e-009    -8.465    -8.465     0.000
   FeCO3                 2.286e-009  2.287e-009    -8.641    -8.641     0.000
   FeHCO3+               5.408e-010  5.189e-010    -9.267    -9.285    -0.018
Ca              2.745e-004
   Ca+2                  2.661e-004  2.261e-004    -3.575    -3.646    -0.071
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               2.397e-006  2.300e-006    -5.620    -5.638    -0.018
   CaSO4                 4.414e-007  4.415e-007    -6.355    -6.355     0.000
   CaOH+                 1.532e-008  1.470e-008    -7.815    -7.833    -0.018
   CaHSO4+               6.881e-015  6.602e-015   -14.162   -14.180    -0.018
Cl              9.873e-005
   Cl-                   9.873e-005  9.471e-005    -4.006    -4.024    -0.018
   MnCl+                 1.118e-009  1.073e-009    -8.951    -8.969    -0.018
   FeCl+                 8.867e-013  8.508e-013   -12.052   -12.070    -0.018
   MnCl2                 4.434e-014  4.436e-014   -13.353   -13.353     0.000
   MnCl3-                1.206e-018  1.157e-018   -17.919   -17.937    -0.018
   FeCl+2                5.613e-030  4.757e-030   -29.251   -29.323    -0.072
   FeCl2+                2.098e-033  2.013e-033   -32.678   -32.696    -0.018
   FeCl3                 1.906e-038  1.906e-038   -37.720   -37.720     0.000
Fe(2)           5.483e-008
   Fe(HS)2               4.304e-008  4.306e-008    -7.366    -7.366     0.000
   Fe+2                  7.677e-009  6.508e-009    -8.115    -8.187    -0.072
   FeCO3                 2.286e-009  2.287e-009    -8.641    -8.641     0.000
   FeOH+                 8.402e-010  8.062e-010    -9.076    -9.094    -0.018
   FeHCO3+               5.408e-010  5.189e-010    -9.267    -9.285    -0.018
   Fe(HS)3-              4.210e-010  4.040e-010    -9.376    -9.394    -0.018
   FeSO4                 1.132e-011  1.132e-011   -10.946   -10.946     0.000
   Fe(OH)2               2.687e-012  2.688e-012   -11.571   -11.571     0.000
   FeCl+                 8.867e-013  8.508e-013   -12.052   -12.070    -0.018
   Fe(OH)3-              4.077e-014  3.912e-014   -13.390   -13.408    -0.018
   FeHSO4+               1.980e-019  1.900e-019   -18.703   -18.721    -0.018
Fe(3)           3.836e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.026e-014  9.840e-015   -13.989   -14.007    -0.018
   Fe(OH)2+              5.688e-016  5.457e-016   -15.245   -15.263    -0.018
   FeOH+2                4.963e-021  4.207e-021   -20.304   -20.376    -0.072
   Fe+3                  2.413e-027  1.663e-027   -26.617   -26.779    -0.162
   FeSO4+                1.860e-028  1.785e-028   -27.730   -27.748    -0.018
   FeCl+2                5.613e-030  4.757e-030   -29.251   -29.323    -0.072
   Fe(SO4)2-             3.982e-032  3.821e-032   -31.400   -31.418    -0.018
   FeCl2+                2.098e-033  2.013e-033   -32.678   -32.696    -0.018



   FeHSO4+2              1.439e-036  1.220e-036   -35.842   -35.914    -0.072
   FeCl3                 1.906e-038  1.906e-038   -37.720   -37.720     0.000
   Fe2(OH)2+4            9.229e-040  4.764e-040   -39.035   -39.322    -0.287
   Fe3(OH)4+5            0.000e+000  0.000e+000   -51.816   -52.265    -0.449
H(0)            1.287e-009
   H2                    6.437e-010  6.439e-010    -9.191    -9.191     0.000
K               1.893e-005
   K+                    1.892e-005  1.815e-005    -4.723    -4.741    -0.018
   KSO4-                 1.301e-009  1.248e-009    -8.886    -8.904    -0.018
Mg              4.918e-005
   Mg+2                  4.805e-005  4.087e-005    -4.318    -4.389    -0.070
   MgCO3                 5.712e-007  5.713e-007    -6.243    -6.243     0.000
   MgHCO3+               3.974e-007  3.813e-007    -6.401    -6.419    -0.018
   MgSO4                 9.373e-008  9.376e-008    -7.028    -7.028     0.000
   MgOH+                 6.058e-008  5.813e-008    -7.218    -7.236    -0.018
Mn(2)           6.757e-006
   Mn+2                  3.281e-006  2.781e-006    -5.484    -5.556    -0.072
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.060e-007  1.976e-007    -6.686    -6.704    -0.018
   MnOH+                 2.918e-008  2.800e-008    -7.535    -7.553    -0.018
   MnSO4                 4.838e-009  4.839e-009    -8.315    -8.315     0.000
   MnCl+                 1.118e-009  1.073e-009    -8.951    -8.969    -0.018
   MnCl2                 4.434e-014  4.436e-014   -13.353   -13.353     0.000
   Mn(OH)3-              2.761e-015  2.650e-015   -14.559   -14.577    -0.018
   MnCl3-                1.206e-018  1.157e-018   -17.919   -17.937    -0.018
Mn(3)           3.336e-037
   Mn+3                  3.336e-037  2.300e-037   -36.477   -36.638    -0.162
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -77.470   -77.542    -0.072
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -92.480   -92.498    -0.018
Na              2.176e-004
   Na+                   2.175e-004  2.087e-004    -3.663    -3.680    -0.018
   NaHCO3                9.355e-008  9.358e-008    -7.029    -7.029     0.000
   NaCO3-                5.933e-008  5.693e-008    -7.227    -7.245    -0.018
   NaSO4-                1.067e-008  1.024e-008    -7.972    -7.990    -0.018
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.998   -73.998     0.000
S(-2)           1.963e-004
   HS-                   8.980e-005  8.616e-005    -4.047    -4.065    -0.018
   S5-2                  9.979e-006  8.577e-006    -5.001    -5.067    -0.066
   S4-2                  5.841e-006  5.004e-006    -5.233    -5.301    -0.067
   S6-2                  5.149e-006  4.439e-006    -5.288    -5.353    -0.064
   H2S                   1.922e-006  1.923e-006    -5.716    -5.716     0.000
   AsS(OH)(HS)-          1.562e-007  1.499e-007    -6.806    -6.824    -0.018
   Fe(HS)2               4.304e-008  4.306e-008    -7.366    -7.366     0.000
   S-2                   4.810e-009  4.077e-009    -8.318    -8.390    -0.072
   S3-2                  2.065e-009  1.763e-009    -8.685    -8.754    -0.069
   Fe(HS)3-              4.210e-010  4.040e-010    -9.376    -9.394    -0.018
   S2-2                  1.175e-010  1.001e-010    -9.930   -10.000    -0.070
   As3S4(HS)2-           3.626e-020  3.479e-020   -19.441   -19.458    -0.018
S(6)            1.208e-005
   SO4-2                 1.153e-005  9.786e-006    -4.938    -5.009    -0.071
   CaSO4                 4.414e-007  4.415e-007    -6.355    -6.355     0.000
   MgSO4                 9.373e-008  9.376e-008    -7.028    -7.028     0.000
   NaSO4-                1.067e-008  1.024e-008    -7.972    -7.990    -0.018
   MnSO4                 4.838e-009  4.839e-009    -8.315    -8.315     0.000
   BaSO4                 2.220e-009  2.220e-009    -8.654    -8.654     0.000
   KSO4-                 1.301e-009  1.248e-009    -8.886    -8.904    -0.018
   FeSO4                 1.132e-011  1.132e-011   -10.946   -10.946     0.000
   HSO4-                 2.531e-012  2.429e-012   -11.597   -11.615    -0.018
   CaHSO4+               6.881e-015  6.602e-015   -14.162   -14.180    -0.018
   FeHSO4+               1.980e-019  1.900e-019   -18.703   -18.721    -0.018
   FeSO4+                1.860e-028  1.785e-028   -27.730   -27.748    -0.018
   Fe(SO4)2-             3.982e-032  3.821e-032   -31.400   -31.418    -0.018
   FeHSO4+2              1.439e-036  1.220e-036   -35.842   -35.914    -0.072



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -4.29   -8.66   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.90  -16.28   -1.38  As2O3
Artinite         -6.03    3.57    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.13  -42.90    8.23  As2O5
As2S3(am)        -9.35  -54.25  -44.90  As2S3
As_native        -4.67  -17.20  -12.53  As
Ba3(AsO4)2       -2.48  -52.59  -50.11  Ba3(AsO4)2
Barite           -1.38  -11.35   -9.97  BaSO4
Birnessite      -25.93   17.67   43.60  MnO2
Bixbyite        -21.11  -21.72   -0.61  Mn2O3
Brucite          -4.04   12.80   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -25.59  -44.50  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -2.25   -5.11   -2.86  CH4
Claudetite      -14.94  -16.28   -1.34  As2O3
CO2(g)           -3.87   -5.34   -1.47  CO2
Dolomite         -0.61  -17.70  -17.09  CaMg(CO3)2
Dolomite(d)      -1.16  -17.70  -16.54  CaMg(CO3)2
Epsomite         -7.26   -9.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.74   -4.78   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.00   20.22  Fe3(OH)8
FeS(ppt)          0.26   -3.66   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          1.40  -43.63  -45.03  Fe3S4
Gypsum           -4.07   -8.66   -4.58  CaSO4:2H2O
H2(g)            -6.04   -9.19   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.72   -5.72   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -20.10   40.93   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.18  -36.15  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.33  -24.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.45  -44.28   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.33  -43.54   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.20  -42.48   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.00  -47.39   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.99   -3.66   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.19   -9.22   -8.03  MgCO3
Magnetite         3.26    7.00    3.74  Fe3O4
Manganite       -10.69   14.65   25.34  MnOOH
Melanterite     -10.99  -13.20   -2.21  FeSO4:7H2O
Mirabilite      -11.26  -12.37   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.59  -88.30   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -21.52  -50.23  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.31  -13.60    2.71  MnCl2:4H2O
MnS(Green)       -4.83   -1.03    3.80  MnS
MnSO4           -13.23  -10.57    2.67  MnSO4
Nahcolite        -6.23   -6.78   -0.55  NaHCO3
Natron          -10.88  -12.20   -1.31  Na2CO3:10H2O
Nesquehonite     -3.60   -9.22   -5.62  MgCO3:3H2O
Nsutite         -24.89   17.67   42.56  MnO2
O2(g)           -71.11  -74.00   -2.89  O2
Orpiment         -7.95  -54.25  -46.30  As2S3
Portlandite      -9.26   13.54   22.80  Ca(OH)2
Pyrite            8.20  -10.27  -18.48  FeS2
Pyrochroite      -3.57   11.63   15.20  Mn(OH)2
Pyrolusite      -23.71   17.67   41.38  MnO2
Realgar          -3.87  -23.82  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.31  -43.56  -20.25  FeAsO4:2H2O
Siderite         -2.13  -13.02  -10.89  FeCO3
Siderite(d)(3)   -2.57  -13.02  -10.45  FeCO3
Sulfur           -4.51  -19.53  -15.03  S
Thenardite      -12.19  -12.37   -0.18  Na2SO4
Thermonatrite   -12.32  -12.20    0.13  Na2CO3:H2O
Trona           -18.18  -18.97   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.62  -11.18   -8.56  BaCO3

Reaction step 4.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.41   17.19   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.979e-002 -2.115e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -2.225e-007
Manganite          -11.07   14.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.263e-004  4.263e-004
Siderite(d)(3)      -2.19  -12.64  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.73  -11.29   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 5.312e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.897e-006       0.924  4.897e-006      -5.310
Hfo_sOHCa+2      3.746e-007       0.071  3.746e-007      -6.426
Hfo_sOH          1.385e-008       0.003  1.385e-008      -7.859
Hfo_sOFe+        7.841e-009       0.001  7.841e-009      -8.106
Hfo_sO-          4.054e-009       0.001  4.054e-009      -8.392
Hfo_sOHBa+2      1.790e-009       0.000  1.790e-009      -8.747
Hfo_sOH2+        1.084e-009       0.000  1.084e-009      -8.965

Hfo           
 5.312e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.035e-004       0.488  1.035e-004      -3.985
Hfo_wO-          3.029e-005       0.143  3.029e-005      -4.519
Hfo_wOMg+        2.950e-005       0.139  2.950e-005      -4.530
Hfo_wOMn+        2.906e-005       0.137  2.906e-005      -4.537
Hfo_wOCa+        1.056e-005       0.050  1.056e-005      -4.977
Hfo_wOH2+        8.098e-006       0.038  8.098e-006      -5.092
Hfo_wOFe+        5.468e-007       0.003  5.467e-007      -6.262
Hfo_wOFeOH       3.666e-007       0.002  3.666e-007      -6.436
Hfo_wH2AsO3      1.048e-007       0.000  1.048e-007      -6.980
Hfo_wOHSO4-2     8.097e-010       0.000  8.097e-010      -9.092
Hfo_wOBa+        7.290e-010       0.000  7.290e-010      -9.137
Hfo_wSO4-        3.176e-011       0.000  3.176e-011     -10.498
Hfo_wOHAsO4-3    5.766e-012       0.000  5.766e-012     -11.239
Hfo_wHAsO4-      7.906e-016       0.000  7.906e-016     -15.102
Hfo_wH2AsO4      2.002e-018       0.000  2.002e-018     -17.698

Mno           
-3.936e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.561e-028       0.000  6.561e-028     -27.183
Mno_O3-2         1.947e-028       0.000  1.947e-028     -27.711
Mno_O3Ca         4.071e-029       0.000  4.071e-029     -28.390
Mno_O3Na-        4.293e-030       0.000  4.293e-030     -29.367
Mno_O3Mg         2.433e-030       0.000  2.433e-030     -29.614
Mno_O3Ba         1.323e-030       0.000  1.323e-030     -29.878
Mno_O3HMn+       3.617e-031       0.000  3.617e-031     -30.442
Mno_O3H-         2.691e-031       0.000  2.691e-031     -30.570
Mno_O3HCa+       1.958e-032       0.000  1.958e-032     -31.708
Mno_O3HBa+       1.138e-033       0.000  1.138e-033     -32.944
Mno_O3HMg+       7.925e-034       0.000  7.924e-034     -33.101
Mno_O3HNa        5.535e-034       0.000  5.535e-034     -33.257
Mno_O3H2         2.792e-037       0.000  2.792e-037     -36.554
Mno_O3H3+        7.753e-044       0.000  7.753e-044     -43.111
Mno_O3H3Cl       2.016e-046       0.000  2.015e-046     -45.696

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.262e-007  2.262e-007
Ba               5.433e-007  5.433e-007
C                1.152e-003  1.152e-003
Ca               3.551e-004  3.551e-004
Cl               9.873e-005  9.873e-005
Fe               2.578e-007  2.578e-007
K                1.893e-005  1.893e-005
Mg               5.536e-005  5.536e-005
Mn               7.849e-006  7.849e-006
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.396      Charge balance
                                       pe  =  -5.476      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.615e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.227e-003
                       Total CO2 (mol/kg)  =  1.059e-003
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -2.537e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -10.77
                               Iterations  =  28
                                  Total H  = 1.110147e+002
                                  Total O  = 5.550978e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.608e-006  2.494e-006    -5.584    -5.603    -0.019
   H+                    4.186e-009  4.014e-009    -8.378    -8.396    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.262e-007
   AsS(OH)(HS)-          2.215e-007  2.118e-007    -6.655    -6.674    -0.019
   H3AsO3                3.938e-009  3.939e-009    -8.405    -8.405     0.000
   H2AsO3-               7.266e-010  6.948e-010    -9.139    -9.158    -0.019
   HAsO3-2               4.131e-016  3.454e-016   -15.384   -15.462    -0.078
   H4AsO3+               8.193e-018  7.834e-018   -17.087   -17.106    -0.019
   As3S4(HS)2-           2.537e-019  2.426e-019   -18.596   -18.615    -0.019
   AsO3-3                2.568e-023  1.717e-023   -22.590   -22.765    -0.175
As(5)           3.304e-015
   HAsO4-2               3.143e-015  2.628e-015   -14.503   -14.580    -0.078
   H2AsO4-               1.594e-016  1.524e-016   -15.797   -15.817    -0.019
   AsO4-3                2.192e-018  1.466e-018   -17.659   -17.834    -0.175
   H3AsO4                1.220e-022  1.221e-022   -21.913   -21.913     0.000
Ba              5.433e-007
   Ba+2                  5.360e-007  4.482e-007    -6.271    -6.349    -0.078
   BaHCO3+               4.394e-009  4.202e-009    -8.357    -8.377    -0.019
   BaCO3                 2.645e-009  2.646e-009    -8.578    -8.577     0.000
   BaSO4                 2.850e-010  2.851e-010    -9.545    -9.545     0.000
   BaOH+                 3.956e-012  3.783e-012   -11.403   -11.422    -0.019
C(-4)           9.353e-005
   CH4                   9.353e-005  9.357e-005    -4.029    -4.029     0.000
C(4)            1.059e-003
   HCO3-                 1.022e-003  9.781e-004    -2.991    -3.010    -0.019
   CO3-2                 1.363e-005  1.143e-005    -4.866    -4.942    -0.076
   CO2                   8.824e-006  8.827e-006    -5.054    -5.054     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               3.782e-006  3.616e-006    -5.422    -5.442    -0.019
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               5.452e-007  5.213e-007    -6.263    -6.283    -0.019
   MgCO3                 4.966e-007  4.968e-007    -6.304    -6.304     0.000
   MnHCO3+               3.250e-007  3.107e-007    -6.488    -6.508    -0.019
   NaHCO3                1.144e-007  1.144e-007    -6.942    -6.942     0.000
   NaCO3-                4.629e-008  4.426e-008    -7.335    -7.354    -0.019
   FeCO3                 5.550e-009  5.552e-009    -8.256    -8.256     0.000
   BaHCO3+               4.394e-009  4.202e-009    -8.357    -8.377    -0.019
   BaCO3                 2.645e-009  2.646e-009    -8.578    -8.577     0.000
   FeHCO3+               2.072e-009  1.981e-009    -8.684    -8.703    -0.019
Ca              3.551e-004
   Ca+2                  3.457e-004  2.899e-004    -3.461    -3.538    -0.077
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               3.782e-006  3.616e-006    -5.422    -5.442    -0.019
   CaSO4                 7.337e-008  7.340e-008    -7.134    -7.134     0.000
   CaOH+                 1.253e-008  1.198e-008    -7.902    -7.921    -0.019
   CaHSO4+               1.805e-015  1.726e-015   -14.744   -14.763    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.438e-005    -4.006    -4.025    -0.020
   MnCl+                 1.433e-009  1.371e-009    -8.844    -8.863    -0.019
   FeCl+                 2.760e-012  2.639e-012   -11.559   -11.579    -0.019
   MnCl2                 5.645e-014  5.647e-014   -13.248   -13.248     0.000
   MnCl3-                1.535e-018  1.468e-018   -17.814   -17.833    -0.019
   FeCl+2                2.204e-029  1.843e-029   -28.657   -28.734    -0.078
   FeCl2+                8.127e-033  7.771e-033   -32.090   -32.110    -0.019
   FeCl3                 7.332e-038  7.334e-038   -37.135   -37.135     0.000



Fe(2)           2.578e-007
   Fe(HS)2               2.214e-007  2.215e-007    -6.655    -6.655     0.000
   Fe+2                  2.422e-008  2.025e-008    -7.616    -7.693    -0.078
   FeCO3                 5.550e-009  5.552e-009    -8.256    -8.256     0.000
   Fe(HS)3-              2.794e-009  2.672e-009    -8.554    -8.573    -0.019
   FeHCO3+               2.072e-009  1.981e-009    -8.684    -8.703    -0.019
   FeOH+                 1.669e-009  1.596e-009    -8.778    -8.797    -0.019
   FeSO4                 4.569e-012  4.571e-012   -11.340   -11.340     0.000
   Fe(OH)2               3.382e-012  3.384e-012   -11.471   -11.471     0.000
   FeCl+                 2.760e-012  2.639e-012   -11.559   -11.579    -0.019
   Fe(OH)3-              3.275e-014  3.132e-014   -13.485   -13.504    -0.019
   FeHSO4+               1.261e-019  1.206e-019   -18.899   -18.919    -0.019
Fe(3)           3.497e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              6.544e-015  6.258e-015   -14.184   -14.204    -0.019
   Fe(OH)2+              8.974e-016  8.581e-016   -15.047   -15.066    -0.019
   FeOH+2                1.244e-020  1.040e-020   -19.905   -19.983    -0.078
   Fe+3                  9.673e-027  6.467e-027   -26.014   -26.189    -0.175
   FeSO4+                9.411e-029  8.999e-029   -28.026   -28.046    -0.019
   FeCl+2                2.204e-029  1.843e-029   -28.657   -28.734    -0.078
   FeCl2+                8.127e-033  7.771e-033   -32.090   -32.110    -0.019
   Fe(SO4)2-             2.613e-033  2.499e-033   -32.583   -32.602    -0.019
   FeHSO4+2              1.157e-036  9.672e-037   -35.937   -36.014    -0.078
   FeCl3                 7.332e-038  7.334e-038   -37.135   -37.135     0.000
   Fe2(OH)2+4            5.958e-039  2.912e-039   -38.225   -38.536    -0.311
   Fe3(OH)4+5            0.000e+000  0.000e+000   -50.796   -51.282    -0.486
H(0)            2.040e-009
   H2                    1.020e-009  1.020e-009    -8.991    -8.991     0.000
K               1.893e-005
   K+                    1.893e-005  1.809e-005    -4.723    -4.742    -0.020
   KSO4-                 1.687e-010  1.613e-010    -9.773    -9.792    -0.019
Mg              5.536e-005
   Mg+2                  5.427e-005  4.555e-005    -4.265    -4.341    -0.076
   MgHCO3+               5.452e-007  5.213e-007    -6.263    -6.283    -0.019
   MgCO3                 4.966e-007  4.968e-007    -6.304    -6.304     0.000
   MgOH+                 4.309e-008  4.121e-008    -7.366    -7.385    -0.019
   MgSO4                 1.355e-008  1.355e-008    -7.868    -7.868     0.000
Mn(2)           7.849e-006
   Mn+2                  4.263e-006  3.565e-006    -5.370    -5.448    -0.078
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.250e-007  3.107e-007    -6.488    -6.508    -0.019
   MnOH+                 2.387e-008  2.283e-008    -7.622    -7.642    -0.019
   MnCl+                 1.433e-009  1.371e-009    -8.844    -8.863    -0.019
   MnSO4                 8.042e-010  8.045e-010    -9.095    -9.094     0.000
   MnCl2                 5.645e-014  5.647e-014   -13.248   -13.248     0.000
   Mn(OH)3-              9.136e-016  8.736e-016   -15.039   -15.059    -0.019
   MnCl3-                1.535e-018  1.468e-018   -17.814   -17.833    -0.019
Mn(3)           5.509e-037
   Mn+3                  5.509e-037  3.683e-037   -36.259   -36.434    -0.175
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -78.542   -78.620    -0.078
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.460   -93.480    -0.019
Na              2.176e-004
   Na+                   2.175e-004  2.080e-004    -3.663    -3.682    -0.019
   NaHCO3                1.144e-007  1.144e-007    -6.942    -6.942     0.000
   NaCO3-                4.629e-008  4.426e-008    -7.335    -7.354    -0.019
   NaSO4-                1.384e-009  1.323e-009    -8.859    -8.878    -0.019
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.398   -74.398     0.000
S(-2)           2.068e-004
   HS-                   1.158e-004  1.108e-004    -3.936    -3.956    -0.019
   S5-2                  8.252e-006  7.013e-006    -5.083    -5.154    -0.071
   S4-2                  4.833e-006  4.092e-006    -5.316    -5.388    -0.072
   S6-2                  4.256e-006  3.630e-006    -5.371    -5.440    -0.069
   H2S                   3.886e-006  3.888e-006    -5.410    -5.410     0.000
   AsS(OH)(HS)-          2.215e-007  2.118e-007    -6.655    -6.674    -0.019



   Fe(HS)2               2.214e-007  2.215e-007    -6.655    -6.655     0.000
   S-2                   3.987e-009  3.333e-009    -8.399    -8.477    -0.078
   Fe(HS)3-              2.794e-009  2.672e-009    -8.554    -8.573    -0.019
   S3-2                  1.710e-009  1.442e-009    -8.767    -8.841    -0.074
   S2-2                  9.734e-011  8.183e-011   -10.012   -10.087    -0.075
   As3S4(HS)2-           2.537e-019  2.426e-019   -18.596   -18.615    -0.019
S(6)            1.604e-006
   SO4-2                 1.515e-006  1.269e-006    -5.820    -5.896    -0.077
   CaSO4                 7.337e-008  7.340e-008    -7.134    -7.134     0.000
   MgSO4                 1.355e-008  1.355e-008    -7.868    -7.868     0.000
   NaSO4-                1.384e-009  1.323e-009    -8.859    -8.878    -0.019
   MnSO4                 8.042e-010  8.045e-010    -9.095    -9.094     0.000
   BaSO4                 2.850e-010  2.851e-010    -9.545    -9.545     0.000
   KSO4-                 1.687e-010  1.613e-010    -9.773    -9.792    -0.019
   FeSO4                 4.569e-012  4.571e-012   -11.340   -11.340     0.000
   HSO4-                 5.179e-013  4.953e-013   -12.286   -12.305    -0.019
   CaHSO4+               1.805e-015  1.726e-015   -14.744   -14.763    -0.019
   FeHSO4+               1.261e-019  1.206e-019   -18.899   -18.919    -0.019
   FeSO4+                9.411e-029  8.999e-029   -28.026   -28.046    -0.019
   Fe(SO4)2-             2.613e-033  2.499e-033   -32.583   -32.602    -0.019
   FeHSO4+2              1.157e-036  9.672e-037   -35.937   -36.014    -0.078

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.07   -9.43   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.43  -16.81   -1.38  As2O3
Artinite         -6.43    3.17    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.05  -43.83    8.23  As2O5
As2S3(am)        -8.97  -53.87  -44.90  As2S3
As_native        -4.63  -17.17  -12.53  As
Ba3(AsO4)2       -4.60  -54.71  -50.11  Ba3(AsO4)2
Barite           -2.27  -12.25   -9.97  BaSO4
Birnessite      -26.41   17.19   43.60  MnO2
Bixbyite        -21.88  -22.49   -0.61  Mn2O3
Brucite          -4.39   12.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -27.38  -46.28  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -1.17   -4.03   -2.86  CH4
Claudetite      -15.47  -16.81   -1.34  As2O3
CO2(g)           -3.59   -5.05   -1.47  CO2
Dolomite         -0.67  -17.76  -17.09  CaMg(CO3)2
Dolomite(d)      -1.22  -17.76  -16.54  CaMg(CO3)2
Epsomite         -8.10  -10.24   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.69   -4.73   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          0.66   -3.25   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          2.73  -42.31  -45.03  Fe3S4
Gypsum           -4.85   -9.43   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.41   -5.41   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -21.15   39.88   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.36  -36.33  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.92  -24.68   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.59  -45.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.51  -44.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.38  -43.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.99  -48.38   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.40   -3.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -1.25   -9.28   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -11.07   14.27   25.34  MnOOH
Melanterite     -11.38  -13.59   -2.21  FeSO4:7H2O
Mirabilite      -12.15  -13.26   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.85  -90.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -23.31  -52.01  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.21  -13.50    2.71  MnCl2:4H2O
MnS(Green)       -4.81   -1.01    3.80  MnS
MnSO4           -14.01  -11.34    2.67  MnSO4
Nahcolite        -6.14   -6.69   -0.55  NaHCO3
Natron          -11.00  -12.31   -1.31  Na2CO3:10H2O
Nesquehonite     -3.66   -9.28   -5.62  MgCO3:3H2O
Nsutite         -25.38   17.19   42.56  MnO2
O2(g)           -71.51  -74.40   -2.89  O2
Orpiment         -7.57  -53.87  -46.30  As2S3
Portlandite      -9.54   13.26   22.80  Ca(OH)2
Pyrite            8.72   -9.76  -18.48  FeS2
Pyrochroite      -3.86   11.34   15.20  Mn(OH)2
Pyrolusite      -24.19   17.19   41.38  MnO2
Realgar          -3.73  -23.68  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite         -1.75  -12.64  -10.89  FeCO3
Siderite(d)(3)   -2.19  -12.64  -10.45  FeCO3
Sulfur           -4.40  -19.43  -15.03  S
Thenardite      -13.08  -13.26   -0.18  Na2SO4
Thermonatrite   -12.43  -12.31    0.13  Na2CO3:H2O
Trona           -18.20  -19.00   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.73  -11.29   -8.56  BaCO3

Reaction step 5.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.66   16.94   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.971e-002 -2.943e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -1.011e-006
Manganite          -11.31   14.03   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.273e-004  4.273e-004
Siderite(d)(3)      -1.95  -12.40  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.82  -11.38   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 5.757e-005  Surface charge, eq

Hfo_s         
 5.299e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.744e-006       0.895  4.744e-006      -5.324
Hfo_sOHCa+2      5.196e-007       0.098  5.196e-007      -6.284
Hfo_sOH          1.574e-008       0.003  1.574e-008      -7.803
Hfo_sOFe+        1.306e-008       0.002  1.306e-008      -7.884
Hfo_sO-          3.218e-009       0.001  3.218e-009      -8.492
Hfo_sOHBa+2      2.007e-009       0.000  2.007e-009      -8.697
Hfo_sOH2+        1.763e-009       0.000  1.763e-009      -8.754

Hfo           
 5.757e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.134e-004       0.535  1.134e-004      -3.946
Hfo_wOMn+        2.715e-005       0.128  2.715e-005      -4.566
Hfo_wOMg+        2.437e-005       0.115  2.437e-005      -4.613
Hfo_wO-          2.318e-005       0.109  2.318e-005      -4.635
Hfo_wOH2+        1.270e-005       0.060  1.270e-005      -4.896
Hfo_wOCa+        9.860e-006       0.047  9.860e-006      -5.006
Hfo_wOFe+        8.778e-007       0.004  8.778e-007      -6.057
Hfo_wOFeOH       4.112e-007       0.002  4.112e-007      -6.386
Hfo_wH2AsO3      7.272e-008       0.000  7.272e-008      -7.138
Hfo_wOHSO4-2     5.784e-010       0.000  5.784e-010      -9.238
Hfo_wOBa+        5.505e-010       0.000  5.505e-010      -9.259
Hfo_wSO4-        3.248e-011       0.000  3.248e-011     -10.488
Hfo_wOHAsO4-3    1.302e-012       0.000  1.302e-012     -11.886
Hfo_wHAsO4-      3.658e-016       0.000  3.658e-016     -15.437
Hfo_wH2AsO4      1.326e-018       0.000  1.326e-018     -17.877

Mno           
-6.875e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.400e-031       0.000  1.400e-031     -30.854
Mno_O3-2         3.403e-032       0.000  3.403e-032     -31.468
Mno_O3Ca         8.685e-033       0.000  8.685e-033     -32.061
Mno_O3Na-        7.478e-034       0.000  7.478e-034     -33.126
Mno_O3Mg         4.590e-034       0.000  4.590e-034     -33.338
Mno_O3Ba         2.282e-034       0.000  2.282e-034     -33.642
Mno_O3HMn+       1.105e-034       0.000  1.105e-034     -33.957
Mno_O3H-         6.732e-035       0.000  6.732e-035     -34.172
Mno_O3HCa+       5.980e-036       0.000  5.980e-036     -35.223
Mno_O3HBa+       2.810e-037       0.000  2.810e-037     -36.551
Mno_O3HMg+       2.140e-037       0.000  2.140e-037     -36.670
Mno_O3HNa        1.380e-037       0.000  1.380e-037     -36.860
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        3.975e-047       0.000  3.975e-047     -46.401
Mno_O3H3Cl       1.030e-049       0.000  1.030e-049     -48.987

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               2.582e-007  2.582e-007
Ba               5.433e-007  5.433e-007
C                1.434e-003  1.434e-003
Ca               4.385e-004  4.385e-004
Cl               9.873e-005  9.873e-005
Fe               6.657e-007  6.657e-007
K                1.893e-005  1.893e-005
Mg               6.049e-005  6.049e-005
Mn               8.997e-006  8.997e-006
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.241      Charge balance
                                       pe  =  -5.330      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.876e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.412e-003
                       Total CO2 (mol/kg)  =  1.245e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.582e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -9.51
                               Iterations  =  45
                                  Total H  = 1.110151e+002
                                  Total O  = 5.551022e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.828e-006  1.742e-006    -5.738    -5.759    -0.021
   H+                    6.010e-009  5.746e-009    -8.221    -8.241    -0.020
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.582e-007
   AsS(OH)(HS)-          2.554e-007  2.434e-007    -6.593    -6.614    -0.021
   H3AsO3                2.495e-009  2.496e-009    -8.603    -8.603     0.000
   H2AsO3-               3.226e-010  3.075e-010    -9.491    -9.512    -0.021
   HAsO3-2               1.294e-016  1.068e-016   -15.888   -15.972    -0.083
   H4AsO3+               7.454e-018  7.104e-018   -17.128   -17.148    -0.021
   As3S4(HS)2-           7.919e-019  7.548e-019   -18.101   -18.122    -0.021
   AsO3-3                5.713e-024  3.708e-024   -23.243   -23.431    -0.188
As(5)           1.007e-015
   HAsO4-2               9.393e-016  7.751e-016   -15.027   -15.111    -0.083
   H2AsO4-               6.754e-017  6.438e-017   -16.170   -16.191    -0.021
   AsO4-3                4.653e-019  3.020e-019   -18.332   -18.520    -0.188
   H3AsO4                7.377e-023  7.380e-023   -22.132   -22.132     0.000
Ba              5.433e-007
   Ba+2                  5.359e-007  4.422e-007    -6.271    -6.354    -0.083
   BaHCO3+               5.101e-009  4.862e-009    -8.292    -8.313    -0.021
   BaCO3                 2.138e-009  2.139e-009    -8.670    -8.670     0.000
   BaSO4                 1.833e-010  1.834e-010    -9.737    -9.737     0.000
   BaOH+                 2.736e-012  2.608e-012   -11.563   -11.584    -0.021
C(-4)           1.894e-004
   CH4                   1.894e-004  1.895e-004    -3.723    -3.722     0.000
C(4)            1.245e-003
   HCO3-                 1.203e-003  1.147e-003    -2.920    -2.940    -0.020
   CO2                   1.481e-005  1.482e-005    -4.829    -4.829     0.000
   CO3-2                 1.131e-005  9.363e-006    -4.947    -5.029    -0.082
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               5.431e-006  5.176e-006    -5.265    -5.286    -0.021
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               6.925e-007  6.600e-007    -6.160    -6.180    -0.021
   MnHCO3+               4.667e-007  4.448e-007    -6.331    -6.352    -0.021
   MgCO3                 4.391e-007  4.393e-007    -6.357    -6.357     0.000



   NaHCO3                1.337e-007  1.337e-007    -6.874    -6.874     0.000
   NaCO3-                3.792e-008  3.614e-008    -7.421    -7.442    -0.021
   FeCO3                 9.539e-009  9.543e-009    -8.021    -8.020     0.000
   FeHCO3+               5.114e-009  4.874e-009    -8.291    -8.312    -0.021
   BaHCO3+               5.101e-009  4.862e-009    -8.292    -8.313    -0.021
   BaCO3                 2.138e-009  2.139e-009    -8.670    -8.670     0.000
Ca              4.385e-004
   Ca+2                  4.274e-004  3.538e-004    -3.369    -3.451    -0.082
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               5.431e-006  5.176e-006    -5.265    -5.286    -0.021
   CaSO4                 5.840e-008  5.842e-008    -7.234    -7.233     0.000
   CaOH+                 1.072e-008  1.022e-008    -7.970    -7.991    -0.021
   CaHSO4+               2.063e-015  1.967e-015   -14.685   -14.706    -0.021
Cl              9.873e-005
   Cl-                   9.873e-005  9.407e-005    -4.006    -4.027    -0.021
   MnCl+                 1.749e-009  1.667e-009    -8.757    -8.778    -0.021
   FeCl+                 5.789e-012  5.517e-012   -11.237   -11.258    -0.021
   MnCl2                 6.844e-014  6.847e-014   -13.165   -13.165     0.000
   MnCl3-                1.861e-018  1.774e-018   -17.730   -17.751    -0.021
   FeCl+2                6.531e-029  5.389e-029   -28.185   -28.268    -0.083
   FeCl2+                2.376e-032  2.264e-032   -31.624   -31.645    -0.021
   FeCl3                 2.129e-037  2.130e-037   -36.672   -36.672     0.000
Fe(2)           6.657e-007
   Fe(HS)2               5.887e-007  5.890e-007    -6.230    -6.230     0.000
   Fe+2                  5.149e-008  4.249e-008    -7.288    -7.372    -0.083
   FeCO3                 9.539e-009  9.543e-009    -8.021    -8.020     0.000
   Fe(HS)3-              8.392e-009  7.998e-009    -8.076    -8.097    -0.021
   FeHCO3+               5.114e-009  4.874e-009    -8.291    -8.312    -0.021
   FeOH+                 2.453e-009  2.338e-009    -8.610    -8.631    -0.021
   FeSO4                 6.250e-012  6.253e-012   -11.204   -11.204     0.000
   FeCl+                 5.789e-012  5.517e-012   -11.237   -11.258    -0.021
   Fe(OH)2               3.462e-012  3.464e-012   -11.461   -11.460     0.000
   Fe(OH)3-              2.350e-014  2.240e-014   -13.629   -13.650    -0.021
   FeHSO4+               2.478e-019  2.362e-019   -18.606   -18.627    -0.021
Fe(3)           3.340e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              4.586e-015  4.371e-015   -14.339   -14.359    -0.021
   Fe(OH)2+              1.289e-015  1.228e-015   -14.890   -14.911    -0.021
   FeOH+2                2.583e-020  2.132e-020   -19.588   -19.671    -0.083
   Fe+3                  2.923e-026  1.897e-026   -25.534   -25.722    -0.188
   FeSO4+                1.806e-028  1.721e-028   -27.743   -27.764    -0.021
   FeCl+2                6.531e-029  5.389e-029   -28.185   -28.268    -0.083
   FeCl2+                2.376e-032  2.264e-032   -31.624   -31.645    -0.021
   Fe(SO4)2-             3.270e-033  3.117e-033   -32.485   -32.506    -0.021
   FeHSO4+2              3.209e-036  2.649e-036   -35.494   -35.577    -0.083
   FeCl3                 2.129e-037  2.130e-037   -36.672   -36.672     0.000
   Fe2(OH)2+4            2.637e-038  1.223e-038   -37.579   -37.913    -0.334
   Fe3(OH)4+5            0.000e+000  0.000e+000   -49.982   -50.503    -0.521
H(0)            2.138e-009
   H2                    1.069e-009  1.069e-009    -8.971    -8.971     0.000
K               1.893e-005
   K+                    1.893e-005  1.803e-005    -4.723    -4.744    -0.021
   KSO4-                 1.100e-010  1.049e-010    -9.959    -9.979    -0.021
Mg              6.049e-005
   Mg+2                  5.932e-005  4.917e-005    -4.227    -4.308    -0.081
   MgHCO3+               6.925e-007  6.600e-007    -6.160    -6.180    -0.021
   MgCO3                 4.391e-007  4.393e-007    -6.357    -6.357     0.000
   MgOH+                 3.260e-008  3.107e-008    -7.487    -7.508    -0.021
   MgSO4                 9.536e-009  9.540e-009    -8.021    -8.020     0.000
Mn(2)           8.997e-006
   Mn+2                  5.273e-006  4.351e-006    -5.278    -5.361    -0.083
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               4.667e-007  4.448e-007    -6.331    -6.352    -0.021
   MnOH+                 2.042e-008  1.946e-008    -7.690    -7.711    -0.021
   MnCl+                 1.749e-009  1.667e-009    -8.757    -8.778    -0.021
   MnSO4                 6.401e-010  6.403e-010    -9.194    -9.194     0.000
   MnCl2                 6.844e-014  6.847e-014   -13.165   -13.165     0.000



   Mn(OH)3-              3.814e-016  3.635e-016   -15.419   -15.439    -0.021
   MnCl3-                1.861e-018  1.774e-018   -17.730   -17.751    -0.021
Mn(3)           9.685e-037
   Mn+3                  9.685e-037  6.286e-037   -36.014   -36.202    -0.188
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.114   -79.197    -0.083
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.890   -93.911    -0.021
Na              2.176e-004
   Na+                   2.174e-004  2.073e-004    -3.663    -3.683    -0.021
   NaHCO3                1.337e-007  1.337e-007    -6.874    -6.874     0.000
   NaCO3-                3.792e-008  3.614e-008    -7.421    -7.442    -0.021
   NaSO4-                9.021e-010  8.598e-010    -9.045    -9.066    -0.021
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.438   -74.438     0.000
S(-2)           2.073e-004
   HS-                   1.308e-004  1.247e-004    -3.883    -3.904    -0.021
   S5-2                  6.560e-006  5.515e-006    -5.183    -5.258    -0.075
   H2S                   6.262e-006  6.265e-006    -5.203    -5.203     0.000
   S4-2                  3.844e-006  3.218e-006    -5.415    -5.492    -0.077
   S6-2                  3.382e-006  2.855e-006    -5.471    -5.544    -0.074
   Fe(HS)2               5.887e-007  5.890e-007    -6.230    -6.230     0.000
   AsS(OH)(HS)-          2.554e-007  2.434e-007    -6.593    -6.614    -0.021
   Fe(HS)3-              8.392e-009  7.998e-009    -8.076    -8.097    -0.021
   S-2                   3.177e-009  2.622e-009    -8.498    -8.581    -0.083
   S3-2                  1.361e-009  1.134e-009    -8.866    -8.945    -0.079
   S2-2                  7.750e-011  6.435e-011   -10.111   -10.191    -0.081
   As3S4(HS)2-           7.919e-019  7.548e-019   -18.101   -18.122    -0.021
S(6)            1.070e-006
   SO4-2                 1.001e-006  8.276e-007    -6.000    -6.082    -0.082
   CaSO4                 5.840e-008  5.842e-008    -7.234    -7.233     0.000
   MgSO4                 9.536e-009  9.540e-009    -8.021    -8.020     0.000
   NaSO4-                9.021e-010  8.598e-010    -9.045    -9.066    -0.021
   MnSO4                 6.401e-010  6.403e-010    -9.194    -9.194     0.000
   BaSO4                 1.833e-010  1.834e-010    -9.737    -9.737     0.000
   KSO4-                 1.100e-010  1.049e-010    -9.959    -9.979    -0.021
   FeSO4                 6.250e-012  6.253e-012   -11.204   -11.204     0.000
   HSO4-                 4.850e-013  4.623e-013   -12.314   -12.335    -0.021
   CaHSO4+               2.063e-015  1.967e-015   -14.685   -14.706    -0.021
   FeHSO4+               2.478e-019  2.362e-019   -18.606   -18.627    -0.021
   FeSO4+                1.806e-028  1.721e-028   -27.743   -27.764    -0.021
   Fe(SO4)2-             3.270e-033  3.117e-033   -32.485   -32.506    -0.021
   FeHSO4+2              3.209e-036  2.649e-036   -35.494   -35.577    -0.083

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.17   -9.53   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.83  -17.21   -1.38  As2O3
Artinite         -6.76    2.84    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.49  -44.26    8.23  As2O5
As2S3(am)        -8.74  -53.64  -44.90  As2S3
As_native        -4.80  -17.33  -12.53  As
Ba3(AsO4)2       -5.99  -56.10  -50.11  Ba3(AsO4)2
Barite           -2.47  -12.44   -9.97  BaSO4
Birnessite      -26.66   16.94   43.60  MnO2
Bixbyite        -22.35  -22.96   -0.61  Mn2O3
Brucite          -4.67   12.17   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -28.49  -47.39  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.86   -3.72   -2.86  CH4
Claudetite      -15.87  -17.21   -1.34  As2O3
CO2(g)           -3.36   -4.83   -1.47  CO2
Dolomite         -0.73  -17.82  -17.09  CaMg(CO3)2
Dolomite(d)      -1.28  -17.82  -16.54  CaMg(CO3)2



Epsomite         -8.25  -10.39   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.64   -4.68   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          0.88   -3.04   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          3.57  -41.47  -45.03  Fe3S4
Gypsum           -4.95   -9.53   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.21   -5.20   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -21.85   39.18   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.52  -36.49  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.41  -25.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.47  -45.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.42  -44.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.29  -43.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.74  -48.13   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.61   -3.04   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.31   -9.34   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.31   14.03   25.34  MnOOH
Melanterite     -11.24  -13.45   -2.21  FeSO4:7H2O
Mirabilite      -12.34  -13.45   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.94  -90.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -24.42  -53.12  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.12  -13.41    2.71  MnCl2:4H2O
MnS(Green)       -4.82   -1.02    3.80  MnS
MnSO4           -14.11  -11.44    2.67  MnSO4
Nahcolite        -6.08   -6.62   -0.55  NaHCO3
Natron          -11.08  -12.40   -1.31  Na2CO3:10H2O
Nesquehonite     -3.72   -9.34   -5.62  MgCO3:3H2O
Nsutite         -25.62   16.94   42.56  MnO2
O2(g)           -71.55  -74.44   -2.89  O2
Orpiment         -7.34  -53.64  -46.30  As2S3
Portlandite      -9.77   13.03   22.80  Ca(OH)2
Pyrite            9.12   -9.36  -18.48  FeS2
Pyrochroite      -4.08   11.12   15.20  Mn(OH)2
Pyrolusite      -24.44   16.94   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.99  -44.24  -20.25  FeAsO4:2H2O
Siderite         -1.51  -12.40  -10.89  FeCO3
Siderite(d)(3)   -1.95  -12.40  -10.45  FeCO3
Sulfur           -4.22  -19.24  -15.03  S
Thenardite      -13.27  -13.45   -0.18  Na2SO4
Thermonatrite   -12.52  -12.40    0.13  Na2CO3:H2O
Trona           -18.22  -19.02   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.82  -11.38   -8.56  BaCO3

Reaction step 6.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.84   16.76   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.963e-002 -3.746e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -2.073e-006
Manganite          -11.49   13.85   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.284e-004  4.284e-004
Siderite(d)(3)      -1.77  -12.22  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.90  -11.46   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.130e-005  Surface charge, eq

Hfo_s         
 5.299e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.584e-006       0.865  4.584e-006      -5.339
Hfo_sOHCa+2      6.713e-007       0.127  6.713e-007      -6.173
Hfo_sOFe+        1.923e-008       0.004  1.923e-008      -7.716
Hfo_sOH          1.735e-008       0.003  1.735e-008      -7.761
Hfo_sO-          2.654e-009       0.001  2.654e-009      -8.576
Hfo_sOH2+        2.599e-009       0.000  2.599e-009      -8.585
Hfo_sOHBa+2      2.186e-009       0.000  2.186e-009      -8.660

Hfo           
 6.130e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.196e-004       0.564  1.196e-004      -3.922
Hfo_wOMn+        2.509e-005       0.118  2.509e-005      -4.601
Hfo_wOMg+        2.029e-005       0.096  2.029e-005      -4.693
Hfo_wO-          1.828e-005       0.086  1.828e-005      -4.738
Hfo_wOH2+        1.791e-005       0.084  1.791e-005      -4.747
Hfo_wOCa+        9.112e-006       0.043  9.112e-006      -5.040
Hfo_wOFe+        1.237e-006       0.006  1.237e-006      -5.908
Hfo_wOFeOH       4.332e-007       0.002  4.332e-007      -6.363
Hfo_wH2AsO3      5.392e-008       0.000  5.392e-008      -7.268
Hfo_wOHSO4-2     4.920e-010       0.000  4.920e-010      -9.308
Hfo_wOBa+        4.288e-010       0.000  4.288e-010      -9.368
Hfo_wSO4-        3.694e-011       0.000  3.694e-011     -10.432
Hfo_wOHAsO4-3    4.046e-013       0.000  4.046e-013     -12.393
Hfo_wHAsO4-      2.033e-016       0.000  2.033e-016     -15.692
Hfo_wH2AsO4      9.853e-019       0.000  9.853e-019     -18.006



Mno           
-1.071e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.556e-028       0.000  2.556e-028     -27.592
Mno_O3-2         5.304e-029       0.000  5.304e-029     -28.275
Mno_O3Ca         1.586e-029       0.000  1.586e-029     -28.800
Mno_O3Na-        1.162e-030       0.000  1.162e-030     -29.935
Mno_O3Mg         7.551e-031       0.000  7.551e-031     -30.122
Mno_O3Ba         3.513e-031       0.000  3.513e-031     -30.454
Mno_O3HMn+       2.697e-031       0.000  2.697e-031     -30.569
Mno_O3H-         1.403e-031       0.000  1.403e-031     -30.853
Mno_O3HCa+       1.460e-032       0.000  1.460e-032     -31.836
Mno_O3HBa+       5.785e-034       0.000  5.785e-034     -33.238
Mno_O3HMg+       4.708e-034       0.000  4.708e-034     -33.327
Mno_O3HNa        2.868e-034       0.000  2.868e-034     -33.542
Mno_O3H2         2.787e-037       0.000  2.787e-037     -36.555
Mno_O3H3+        1.481e-043       0.000  1.481e-043     -42.829
Mno_O3H3Cl       3.826e-046       0.000  3.826e-046     -45.417

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.770e-007  2.770e-007
Ba               5.432e-007  5.432e-007
C                1.713e-003  1.713e-003
Ca               5.194e-004  5.194e-004
Cl               9.873e-005  9.873e-005
Fe               1.341e-006  1.341e-006
K                1.893e-005  1.893e-005
Mg               6.458e-005  6.458e-005
Mn               1.013e-005  1.013e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.114      Charge balance
                                       pe  =  -5.204      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.128e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.590e-003
                       Total CO2 (mol/kg)  =  1.427e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.619e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -8.56
                               Iterations  =  43
                                  Total H  = 1.110155e+002
                                  Total O  = 5.551066e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.371e-006  1.303e-006    -5.863    -5.885    -0.022
   H+                    8.057e-009  7.683e-009    -8.094    -8.114    -0.021
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.770e-007
   AsS(OH)(HS)-          2.751e-007  2.614e-007    -6.561    -6.583    -0.022
   H3AsO3                1.754e-009  1.754e-009    -8.756    -8.756     0.000



   H2AsO3-               1.701e-010  1.617e-010    -9.769    -9.791    -0.022
   HAsO3-2               5.148e-017  4.198e-017   -16.288   -16.377    -0.089
   H4AsO3+               7.027e-018  6.678e-018   -17.153   -17.175    -0.022
   As3S4(HS)2-           1.759e-018  1.672e-018   -17.755   -17.777    -0.022
   AsO3-3                1.725e-024  1.090e-024   -23.763   -23.962    -0.199
As(5)           4.104e-016
   HAsO4-2               3.745e-016  3.055e-016   -15.427   -15.515    -0.089
   H2AsO4-               3.569e-017  3.392e-017   -16.447   -16.470    -0.022
   AsO4-3                1.408e-019  8.901e-020   -18.851   -19.051    -0.199
   H3AsO4                5.197e-023  5.200e-023   -22.284   -22.284     0.000
Ba              5.432e-007
   Ba+2                  5.355e-007  4.368e-007    -6.271    -6.360    -0.089
   BaHCO3+               5.767e-009  5.481e-009    -8.239    -8.261    -0.022
   BaCO3                 1.802e-009  1.803e-009    -8.744    -8.744     0.000
   BaSO4                 1.460e-010  1.461e-010    -9.836    -9.835     0.000
   BaOH+                 2.027e-012  1.926e-012   -11.693   -11.715    -0.022
C(-4)           2.864e-004
   CH4                   2.864e-004  2.866e-004    -3.543    -3.543     0.000
C(4)            1.427e-003
   HCO3-                 1.376e-003  1.309e-003    -2.861    -2.883    -0.022
   CO2                   2.260e-005  2.262e-005    -4.646    -4.646     0.000
   CO3-2                 9.761e-006  7.991e-006    -5.011    -5.097    -0.087
   CaHCO3+               7.284e-006  6.922e-006    -5.138    -5.160    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               8.366e-007  7.950e-007    -6.077    -6.100    -0.022
   MnHCO3+               6.259e-007  5.948e-007    -6.203    -6.226    -0.022
   MgCO3                 3.956e-007  3.958e-007    -6.403    -6.403     0.000
   NaHCO3                1.521e-007  1.522e-007    -6.818    -6.818     0.000
   NaCO3-                3.237e-008  3.076e-008    -7.490    -7.512    -0.022
   FeCO3                 1.454e-008  1.455e-008    -7.837    -7.837     0.000
   FeHCO3+               1.045e-008  9.935e-009    -7.981    -8.003    -0.022
   BaHCO3+               5.767e-009  5.481e-009    -8.239    -8.261    -0.022
   BaCO3                 1.802e-009  1.803e-009    -8.744    -8.744     0.000
Ca              5.194e-004
   Ca+2                  5.065e-004  4.145e-004    -3.295    -3.382    -0.087
   CaHCO3+               7.284e-006  6.922e-006    -5.138    -5.160    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.518e-008  5.520e-008    -7.258    -7.258     0.000
   CaOH+                 9.422e-009  8.954e-009    -8.026    -8.048    -0.022
   CaHSO4+               2.615e-015  2.485e-015   -14.583   -14.605    -0.022
Cl              9.873e-005
   Cl-                   9.873e-005  9.379e-005    -4.006    -4.028    -0.022
   MnCl+                 2.050e-009  1.948e-009    -8.688    -8.710    -0.022
   FeCl+                 1.034e-011  9.824e-012   -10.986   -11.008    -0.022
   MnCl2                 7.970e-014  7.974e-014   -13.099   -13.098     0.000
   MnCl3-                2.168e-018  2.060e-018   -17.664   -17.686    -0.022
   FeCl+2                1.575e-028  1.285e-028   -27.803   -27.891    -0.089
   FeCl2+                5.663e-032  5.382e-032   -31.247   -31.269    -0.022
   FeCl3                 5.045e-037  5.047e-037   -36.297   -36.297     0.000
Fe(2)           1.341e-006
   Fe(HS)2               1.201e-006  1.202e-006    -5.920    -5.920     0.000
   Fe+2                  9.304e-008  7.588e-008    -7.031    -7.120    -0.089
   Fe(HS)3-              1.836e-008  1.744e-008    -7.736    -7.758    -0.022
   FeCO3                 1.454e-008  1.455e-008    -7.837    -7.837     0.000
   FeHCO3+               1.045e-008  9.935e-009    -7.981    -8.003    -0.022
   FeOH+                 3.287e-009  3.123e-009    -8.483    -8.505    -0.022
   FeCl+                 1.034e-011  9.824e-012   -10.986   -11.008    -0.022
   FeSO4                 9.003e-012  9.007e-012   -11.046   -11.045     0.000
   Fe(OH)2               3.458e-012  3.460e-012   -11.461   -11.461     0.000
   Fe(OH)3-              1.761e-014  1.673e-014   -13.754   -13.776    -0.022
   FeHSO4+               4.786e-019  4.549e-019   -18.320   -18.342    -0.022
Fe(3)           3.270e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              3.440e-015  3.269e-015   -14.463   -14.486    -0.022
   Fe(OH)2+              1.728e-015  1.643e-015   -14.762   -14.784    -0.022
   FeOH+2                4.673e-020  3.811e-020   -19.330   -19.419    -0.089



   Fe+3                  7.175e-026  4.535e-026   -25.144   -25.343    -0.199
   FeSO4+                3.493e-028  3.319e-028   -27.457   -27.479    -0.022
   FeCl+2                1.575e-028  1.285e-028   -27.803   -27.891    -0.089
   FeCl2+                5.663e-032  5.382e-032   -31.247   -31.269    -0.022
   Fe(SO4)2-             5.100e-033  4.847e-033   -32.292   -32.315    -0.022
   FeHSO4+2              8.373e-036  6.829e-036   -35.077   -35.166    -0.089
   FeCl3                 5.045e-037  5.047e-037   -36.297   -36.297     0.000
   Fe2(OH)2+4            8.836e-038  3.910e-038   -37.054   -37.408    -0.354
   Fe3(OH)4+5            0.000e+000  0.000e+000   -49.319   -49.872    -0.553
H(0)            2.133e-009
   H2                    1.066e-009  1.067e-009    -8.972    -8.972     0.000
K               1.893e-005
   K+                    1.893e-005  1.798e-005    -4.723    -4.745    -0.022
   KSO4-                 8.873e-011  8.432e-011   -10.052   -10.074    -0.022
Mg              6.458e-005
   Mg+2                  6.331e-005  5.190e-005    -4.199    -4.285    -0.086
   MgHCO3+               8.366e-007  7.950e-007    -6.077    -6.100    -0.022
   MgCO3                 3.956e-007  3.958e-007    -6.403    -6.403     0.000
   MgOH+                 2.581e-008  2.453e-008    -7.588    -7.610    -0.022
   MgSO4                 8.117e-009  8.120e-009    -8.091    -8.090     0.000
Mn(2)           1.013e-005
   Mn+2                  6.250e-006  5.098e-006    -5.204    -5.293    -0.089
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               6.259e-007  5.948e-007    -6.203    -6.226    -0.022
   MnOH+                 1.795e-008  1.705e-008    -7.746    -7.768    -0.022
   MnCl+                 2.050e-009  1.948e-009    -8.688    -8.710    -0.022
   MnSO4                 6.048e-010  6.051e-010    -9.218    -9.218     0.000
   MnCl2                 7.970e-014  7.974e-014   -13.099   -13.098     0.000
   Mn(OH)3-              1.874e-016  1.781e-016   -15.727   -15.749    -0.022
   MnCl3-                2.168e-018  2.060e-018   -17.664   -17.686    -0.022
Mn(3)           1.560e-036
   Mn+3                  1.560e-036  9.859e-037   -35.807   -36.006    -0.199
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.543   -79.631    -0.089
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.196   -94.219    -0.022
Na              2.176e-004
   Na+                   2.174e-004  2.067e-004    -3.663    -3.685    -0.022
   NaHCO3                1.521e-007  1.522e-007    -6.818    -6.818     0.000
   NaCO3-                3.237e-008  3.076e-008    -7.490    -7.512    -0.022
   NaSO4-                7.276e-010  6.914e-010    -9.138    -9.160    -0.022
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.436   -74.436     0.000
S(-2)           2.075e-004
   HS-                   1.403e-004  1.333e-004    -3.853    -3.875    -0.022
   H2S                   8.950e-006  8.954e-006    -5.048    -5.048     0.000
   S5-2                  5.295e-006  4.409e-006    -5.276    -5.356    -0.080
   S4-2                  3.104e-006  2.572e-006    -5.508    -5.590    -0.082
   S6-2                  2.728e-006  2.282e-006    -5.564    -5.642    -0.078
   Fe(HS)2               1.201e-006  1.202e-006    -5.920    -5.920     0.000
   AsS(OH)(HS)-          2.751e-007  2.614e-007    -6.561    -6.583    -0.022
   Fe(HS)3-              1.836e-008  1.744e-008    -7.736    -7.758    -0.022
   S-2                   2.569e-009  2.096e-009    -8.590    -8.679    -0.089
   S3-2                  1.099e-009  9.064e-010    -8.959    -9.043    -0.084
   S2-2                  6.264e-011  5.144e-011   -10.203   -10.289    -0.086
   As3S4(HS)2-           1.759e-018  1.672e-018   -17.755   -17.777    -0.022
S(6)            8.812e-007
   SO4-2                 8.163e-007  6.675e-007    -6.088    -6.176    -0.087
   CaSO4                 5.518e-008  5.520e-008    -7.258    -7.258     0.000
   MgSO4                 8.117e-009  8.120e-009    -8.091    -8.090     0.000
   NaSO4-                7.276e-010  6.914e-010    -9.138    -9.160    -0.022
   MnSO4                 6.048e-010  6.051e-010    -9.218    -9.218     0.000
   BaSO4                 1.460e-010  1.461e-010    -9.836    -9.835     0.000
   KSO4-                 8.873e-011  8.432e-011   -10.052   -10.074    -0.022
   FeSO4                 9.003e-012  9.007e-012   -11.046   -11.045     0.000
   HSO4-                 5.246e-013  4.986e-013   -12.280   -12.302    -0.022
   CaHSO4+               2.615e-015  2.485e-015   -14.583   -14.605    -0.022



   FeHSO4+               4.786e-019  4.549e-019   -18.320   -18.342    -0.022
   FeSO4+                3.493e-028  3.319e-028   -27.457   -27.479    -0.022
   Fe(SO4)2-             5.100e-033  4.847e-033   -32.292   -32.315    -0.022
   FeHSO4+2              8.373e-036  6.829e-036   -35.077   -35.166    -0.089

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.20   -9.56   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.13  -17.51   -1.38  As2O3
Artinite         -7.04    2.56    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.80  -44.57    8.23  As2O5
As2S3(am)        -8.58  -53.48  -44.90  As2S3
As_native        -4.96  -17.49  -12.53  As
Ba3(AsO4)2       -7.07  -57.18  -50.11  Ba3(AsO4)2
Barite           -2.56  -12.54   -9.97  BaSO4
Birnessite      -26.84   16.76   43.60  MnO2
Bixbyite        -22.71  -23.33   -0.61  Mn2O3
Brucite          -4.90   11.94   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -29.34  -48.25  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.68   -3.54   -2.86  CH4
Claudetite      -16.17  -17.51   -1.34  As2O3
CO2(g)           -3.18   -4.65   -1.47  CO2
Dolomite         -0.77  -17.86  -17.09  CaMg(CO3)2
Dolomite(d)      -1.32  -17.86  -16.54  CaMg(CO3)2
Epsomite         -8.32  -10.46   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.60   -4.64   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.03   -2.88   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          4.19  -40.85  -45.03  Fe3S4
Gypsum           -4.98   -9.56   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.05   -5.05   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -22.40   38.63   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.66  -36.63  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.82  -25.58   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.25  -45.08   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.23  -44.44   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.10  -43.38   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.42  -47.81   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.77   -2.88   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.35   -9.38   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.49   13.85   25.34  MnOOH
Melanterite     -11.09  -13.30   -2.21  FeSO4:7H2O
Mirabilite      -12.43  -13.55   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.83  -90.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.27  -53.98  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.06  -13.35    2.71  MnCl2:4H2O
MnS(Green)       -4.85   -1.05    3.80  MnS
MnSO4           -14.14  -11.47    2.67  MnSO4
Nahcolite        -6.02   -6.57   -0.55  NaHCO3
Natron          -11.16  -12.47   -1.31  Na2CO3:10H2O
Nesquehonite     -3.76   -9.38   -5.62  MgCO3:3H2O
Nsutite         -25.81   16.76   42.56  MnO2
O2(g)           -71.54  -74.44   -2.89  O2
Orpiment         -7.18  -53.48  -46.30  As2S3
Portlandite      -9.95   12.85   22.80  Ca(OH)2



Pyrite            9.43   -9.05  -18.48  FeS2
Pyrochroite      -4.26   10.94   15.20  Mn(OH)2
Pyrolusite      -24.62   16.76   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.15  -44.39  -20.25  FeAsO4:2H2O
Siderite         -1.33  -12.22  -10.89  FeCO3
Siderite(d)(3)   -1.77  -12.22  -10.45  FeCO3
Sulfur           -4.06  -19.09  -15.03  S
Thenardite      -13.37  -13.54   -0.18  Na2SO4
Thermonatrite   -12.59  -12.47    0.13  Na2CO3:H2O
Trona           -18.24  -19.03   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.90  -11.46   -8.56  BaCO3

Reaction step 7.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.99   16.61   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.955e-002 -4.523e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002 -3.427e-006
Manganite          -11.64   13.70   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.294e-004  4.294e-004
Siderite(d)(3)      -1.62  -12.07  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.96  -11.52   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.493e-005  Surface charge, eq

Hfo_s         
 5.298e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.420e-006       0.834  4.420e-006      -5.355
Hfo_sOHCa+2      8.250e-007       0.156  8.250e-007      -6.084
Hfo_sOFe+        2.625e-008       0.005  2.625e-008      -7.581
Hfo_sOH          1.873e-008       0.004  1.873e-008      -7.728
Hfo_sOH2+        3.576e-009       0.001  3.576e-009      -8.447
Hfo_sOHBa+2      2.332e-009       0.000  2.332e-009      -8.632
Hfo_sO-          2.247e-009       0.000  2.247e-009      -8.648



Hfo           
 6.493e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.231e-004       0.581  1.231e-004      -3.910
Hfo_wOH2+        2.350e-005       0.111  2.350e-005      -4.629
Hfo_wOMn+        2.307e-005       0.109  2.307e-005      -4.637
Hfo_wOMg+        1.703e-005       0.080  1.703e-005      -4.769
Hfo_wO-          1.477e-005       0.070  1.477e-005      -4.831
Hfo_wOCa+        8.381e-006       0.040  8.381e-006      -5.077
Hfo_wOFe+        1.610e-006       0.008  1.610e-006      -5.793
Hfo_wOFeOH       4.425e-007       0.002  4.425e-007      -6.354
Hfo_wH2AsO3      4.228e-008       0.000  4.228e-008      -7.374
Hfo_wOHSO4-2     4.378e-010       0.000  4.378e-010      -9.359
Hfo_wOBa+        3.425e-010       0.000  3.425e-010      -9.465
Hfo_wSO4-        4.189e-011       0.000  4.189e-011     -10.378
Hfo_wOHAsO4-3    1.556e-013       0.000  1.556e-013     -12.808
Hfo_wHAsO4-      1.270e-016       0.000  1.270e-016     -15.896
Hfo_wH2AsO4      7.846e-019       0.000  7.846e-019     -18.105

Mno           
-2.364e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.430e-032       0.000  6.430e-032     -31.192
Mno_O3-2         1.172e-032       0.000  1.172e-032     -31.931
Mno_O3Ca         3.990e-033       0.000  3.990e-033     -32.399
Mno_O3Na-        2.560e-034       0.000  2.560e-034     -33.592
Mno_O3Mg         1.734e-034       0.000  1.734e-034     -33.761
Mno_O3HMn+       8.648e-035       0.000  8.648e-035     -34.063
Mno_O3Ba         7.672e-035       0.000  7.672e-035     -34.115
Mno_O3H-         3.950e-035       0.000  3.950e-035     -34.403
Mno_O3HCa+       4.682e-036       0.000  4.682e-036     -35.330
Mno_O3HBa+       1.610e-037       0.000  1.610e-037     -36.793
Mno_O3HMg+       1.378e-037       0.000  1.378e-037     -36.861
Mno_O3HNa        8.054e-038       0.000  8.054e-038     -37.094
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        6.774e-047       0.000  6.774e-047     -46.169
Mno_O3H3Cl       1.745e-049       0.000  1.745e-049     -48.758

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.887e-007  2.887e-007
Ba               5.432e-007  5.432e-007
C                1.990e-003  1.990e-003
Ca               5.976e-004  5.976e-004
Cl               9.873e-005  9.873e-005
Fe               2.305e-006  2.305e-006
K                1.893e-005  1.893e-005
Mg               6.783e-005  6.783e-005
Mn               1.125e-005  1.125e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.009      Charge balance
                                       pe  =  -5.095      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  2.370e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.761e-003
                       Total CO2 (mol/kg)  =  1.606e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.655e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.84
                               Iterations  =  27
                                  Total H  = 1.110159e+002
                                  Total O  = 5.551109e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.079e-006  1.022e-006    -5.967    -5.990    -0.023
   H+                    1.029e-008  9.792e-009    -7.987    -8.009    -0.022
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           2.887e-007
   AsS(OH)(HS)-          2.872e-007  2.722e-007    -6.542    -6.565    -0.023
   H3AsO3                1.336e-009  1.336e-009    -8.874    -8.874     0.000
   H2AsO3-               1.019e-010  9.661e-011    -9.992   -10.015    -0.023
   HAsO3-2               2.439e-017  1.969e-017   -16.613   -16.706    -0.093
   H4AsO3+               6.840e-018  6.483e-018   -17.165   -17.188    -0.023
   As3S4(HS)2-           3.235e-018  3.066e-018   -17.490   -17.513    -0.023
   AsO3-3                6.498e-025  4.011e-025   -24.187   -24.397    -0.210
As(5)           2.020e-016
   HAsO4-2               1.802e-016  1.454e-016   -15.744   -15.837    -0.093
   H2AsO4-               2.172e-017  2.059e-017   -16.663   -16.686    -0.023
   AsO4-3                5.387e-020  3.325e-020   -19.269   -19.478    -0.210
   H3AsO4                4.020e-023  4.022e-023   -22.396   -22.396     0.000
Ba              5.432e-007
   Ba+2                  5.351e-007  4.318e-007    -6.272    -6.365    -0.093
   BaHCO3+               6.399e-009  6.065e-009    -8.194    -8.217    -0.023
   BaCO3                 1.565e-009  1.565e-009    -8.806    -8.805     0.000
   BaSO4                 1.248e-010  1.248e-010    -9.904    -9.904     0.000
   BaOH+                 1.576e-012  1.494e-012   -11.802   -11.826    -0.023
C(-4)           3.841e-004
   CH4                   3.841e-004  3.844e-004    -3.416    -3.415     0.000
C(4)            1.606e-003
   HCO3-                 1.544e-003  1.465e-003    -2.811    -2.834    -0.023
   CO2                   3.224e-005  3.226e-005    -4.492    -4.491     0.000
   CaHCO3+               9.308e-006  8.822e-006    -5.031    -5.054    -0.023
   CO3-2                 8.659e-006  7.018e-006    -5.063    -5.154    -0.091
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               9.757e-007  9.248e-007    -6.011    -6.034    -0.023
   MnHCO3+               7.998e-007  7.581e-007    -6.097    -6.120    -0.023
   MgCO3                 3.610e-007  3.612e-007    -6.442    -6.442     0.000
   NaHCO3                1.698e-007  1.699e-007    -6.770    -6.770     0.000
   NaCO3-                2.842e-008  2.694e-008    -7.546    -7.570    -0.023
   FeCO3                 2.058e-008  2.059e-008    -7.687    -7.686     0.000
   FeHCO3+               1.891e-008  1.792e-008    -7.723    -7.747    -0.023
   BaHCO3+               6.399e-009  6.065e-009    -8.194    -8.217    -0.023
   BaCO3                 1.565e-009  1.565e-009    -8.806    -8.805     0.000
Ca              5.976e-004
   Ca+2                  5.827e-004  4.720e-004    -3.235    -3.326    -0.091
   CaHCO3+               9.308e-006  8.822e-006    -5.031    -5.054    -0.023
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.430e-008  5.433e-008    -7.265    -7.265     0.000
   CaOH+                 8.441e-009  8.000e-009    -8.074    -8.097    -0.023
   CaHSO4+               3.288e-015  3.117e-015   -14.483   -14.506    -0.023
Cl              9.873e-005
   Cl-                   9.873e-005  9.354e-005    -4.006    -4.029    -0.023
   MnCl+                 2.334e-009  2.212e-009    -8.632    -8.655    -0.023
   FeCl+                 1.666e-011  1.579e-011   -10.778   -10.802    -0.023



   MnCl2                 9.027e-014  9.032e-014   -13.044   -13.044     0.000
   MnCl3-                2.455e-018  2.327e-018   -17.610   -17.633    -0.023
   FeCl+2                3.287e-028  2.652e-028   -27.483   -27.576    -0.093
   FeCl2+                1.169e-031  1.108e-031   -30.932   -30.955    -0.023
   FeCl3                 1.036e-036  1.037e-036   -35.985   -35.984     0.000
Fe(2)           2.305e-006
   Fe(HS)2               2.077e-006  2.078e-006    -5.683    -5.682     0.000
   Fe+2                  1.516e-007  1.223e-007    -6.819    -6.912    -0.093
   Fe(HS)3-              3.296e-008  3.124e-008    -7.482    -7.505    -0.023
   FeCO3                 2.058e-008  2.059e-008    -7.687    -7.686     0.000
   FeHCO3+               1.891e-008  1.792e-008    -7.723    -7.747    -0.023
   FeOH+                 4.168e-009  3.950e-009    -8.380    -8.403    -0.023
   FeCl+                 1.666e-011  1.579e-011   -10.778   -10.802    -0.023
   FeSO4                 1.254e-011  1.255e-011   -10.902   -10.901     0.000
   Fe(OH)2               3.431e-012  3.433e-012   -11.465   -11.464     0.000
   Fe(OH)3-              1.374e-014  1.303e-014   -13.862   -13.885    -0.023
   FeHSO4+               8.521e-019  8.076e-019   -18.070   -18.093    -0.023
Fe(3)           3.244e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              2.706e-015  2.565e-015   -14.568   -14.591    -0.023
   Fe(OH)2+              2.209e-015  2.093e-015   -14.656   -14.679    -0.023
   FeOH+2                7.672e-020  6.191e-020   -19.115   -19.208    -0.093
   Fe+3                  1.521e-025  9.390e-026   -24.818   -25.027    -0.210
   FeSO4+                6.266e-028  5.939e-028   -27.203   -27.226    -0.023
   FeCl+2                3.287e-028  2.652e-028   -27.483   -27.576    -0.093
   FeCl2+                1.169e-031  1.108e-031   -30.932   -30.955    -0.023
   Fe(SO4)2-             7.907e-033  7.495e-033   -32.102   -32.125    -0.023
   FeHSO4+2              1.930e-035  1.557e-035   -34.715   -34.808    -0.093
   FeCl3                 1.036e-036  1.037e-036   -35.985   -35.984     0.000
   Fe2(OH)2+4            2.432e-037  1.032e-037   -36.614   -36.986    -0.372
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.764   -49.346    -0.582
H(0)            2.100e-009
   H2                    1.050e-009  1.051e-009    -8.979    -8.979     0.000
K               1.893e-005
   K+                    1.893e-005  1.793e-005    -4.723    -4.746    -0.023
   KSO4-                 7.668e-011  7.268e-011   -10.115   -10.139    -0.023
Mg              6.783e-005
   Mg+2                  6.647e-005  5.394e-005    -4.177    -4.268    -0.091
   MgHCO3+               9.757e-007  9.248e-007    -6.011    -6.034    -0.023
   MgCO3                 3.610e-007  3.612e-007    -6.442    -6.442     0.000
   MgOH+                 2.110e-008  2.000e-008    -7.676    -7.699    -0.023
   MgSO4                 7.290e-009  7.294e-009    -8.137    -8.137     0.000
Mn(2)           1.125e-005
   Mn+2                  7.193e-006  5.805e-006    -5.143    -5.236    -0.093
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               7.998e-007  7.581e-007    -6.097    -6.120    -0.023
   MnOH+                 1.608e-008  1.524e-008    -7.794    -7.817    -0.023
   MnCl+                 2.334e-009  2.212e-009    -8.632    -8.655    -0.023
   MnSO4                 5.951e-010  5.955e-010    -9.225    -9.225     0.000
   MnCl2                 9.027e-014  9.032e-014   -13.044   -13.044     0.000
   Mn(OH)3-              1.034e-016  9.798e-017   -15.986   -16.009    -0.023
   MnCl3-                2.455e-018  2.327e-018   -17.610   -17.633    -0.023
Mn(3)           2.336e-036
   Mn+3                  2.336e-036  1.442e-036   -35.632   -35.841    -0.210
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.890   -79.983    -0.093
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.438   -94.461    -0.023
Na              2.176e-004
   Na+                   2.174e-004  2.061e-004    -3.663    -3.686    -0.023
   NaHCO3                1.698e-007  1.699e-007    -6.770    -6.770     0.000
   NaCO3-                2.842e-008  2.694e-008    -7.546    -7.570    -0.023
   NaSO4-                6.288e-010  5.960e-010    -9.202    -9.225    -0.023
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.423   -74.423     0.000
S(-2)           2.076e-004
   HS-                   1.457e-004  1.381e-004    -3.837    -3.860    -0.023



   H2S                   1.181e-005  1.182e-005    -4.928    -4.927     0.000
   S5-2                  4.339e-006  3.583e-006    -5.363    -5.446    -0.083
   S4-2                  2.545e-006  2.090e-006    -5.594    -5.680    -0.086
   S6-2                  2.235e-006  1.854e-006    -5.651    -5.732    -0.081
   Fe(HS)2               2.077e-006  2.078e-006    -5.683    -5.682     0.000
   AsS(OH)(HS)-          2.872e-007  2.722e-007    -6.542    -6.565    -0.023
   Fe(HS)3-              3.296e-008  3.124e-008    -7.482    -7.505    -0.023
   S-2                   2.110e-009  1.703e-009    -8.676    -8.769    -0.093
   S3-2                  9.018e-010  7.365e-010    -9.045    -9.133    -0.088
   S2-2                  5.141e-011  4.180e-011   -10.289   -10.379    -0.090
   As3S4(HS)2-           3.235e-018  3.066e-018   -17.490   -17.513    -0.023
S(6)            7.758e-007
   SO4-2                 7.128e-007  5.768e-007    -6.147    -6.239    -0.092
   CaSO4                 5.430e-008  5.433e-008    -7.265    -7.265     0.000
   MgSO4                 7.290e-009  7.294e-009    -8.137    -8.137     0.000
   NaSO4-                6.288e-010  5.960e-010    -9.202    -9.225    -0.023
   MnSO4                 5.951e-010  5.955e-010    -9.225    -9.225     0.000
   BaSO4                 1.248e-010  1.248e-010    -9.904    -9.904     0.000
   KSO4-                 7.668e-011  7.268e-011   -10.115   -10.139    -0.023
   FeSO4                 1.254e-011  1.255e-011   -10.902   -10.901     0.000
   HSO4-                 5.794e-013  5.491e-013   -12.237   -12.260    -0.023
   CaHSO4+               3.288e-015  3.117e-015   -14.483   -14.506    -0.023
   FeHSO4+               8.521e-019  8.076e-019   -18.070   -18.093    -0.023
   FeSO4+                6.266e-028  5.939e-028   -27.203   -27.226    -0.023
   Fe(SO4)2-             7.907e-033  7.495e-033   -32.102   -32.125    -0.023
   FeHSO4+2              1.930e-035  1.557e-035   -34.715   -34.808    -0.093

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.20   -9.56   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.37  -17.75   -1.38  As2O3
Artinite         -7.27    2.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.02  -44.79    8.23  As2O5
As2S3(am)        -8.46  -53.36  -44.90  As2S3
As_native        -5.08  -17.62  -12.53  As
Ba3(AsO4)2       -7.94  -58.05  -50.11  Ba3(AsO4)2
Barite           -2.63  -12.60   -9.97  BaSO4
Birnessite      -26.99   16.61   43.60  MnO2
Bixbyite        -23.02  -23.63   -0.61  Mn2O3
Brucite          -5.09   11.75   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.03  -48.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.56   -3.42   -2.86  CH4
Claudetite      -16.41  -17.75   -1.34  As2O3
CO2(g)           -3.02   -4.49   -1.47  CO2
Dolomite         -0.81  -17.90  -17.09  CaMg(CO3)2
Dolomite(d)      -1.36  -17.90  -16.54  CaMg(CO3)2
Epsomite         -8.37  -10.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.57   -4.61   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.15   -2.76   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          4.66  -40.37  -45.03  Fe3S4
Gypsum           -4.98   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.83   -8.98   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.93   -4.93   -1.00  H2S
Halite           -9.30   -7.71    1.58  NaCl
Hausmannite     -22.86   38.17   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.78  -36.75  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.18  -25.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.04  -44.87   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -35.04  -44.25   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.91  -43.19   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.12  -47.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.88   -2.76   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.39   -9.42   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.64   13.70   25.34  MnOOH
Melanterite     -10.94  -13.15   -2.21  FeSO4:7H2O
Mirabilite      -12.50  -13.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.69  -90.40   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.96  -54.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.00  -13.29    2.71  MnCl2:4H2O
MnS(Green)       -4.89   -1.09    3.80  MnS
MnSO4           -14.14  -11.48    2.67  MnSO4
Nahcolite        -5.97   -6.52   -0.55  NaHCO3
Natron          -11.21  -12.53   -1.31  Na2CO3:10H2O
Nesquehonite     -3.80   -9.42   -5.62  MgCO3:3H2O
Nsutite         -25.95   16.61   42.56  MnO2
O2(g)           -71.53  -74.42   -2.89  O2
Orpiment         -7.06  -53.36  -46.30  As2S3
Portlandite     -10.11   12.69   22.80  Ca(OH)2
Pyrite            9.68   -8.80  -18.48  FeS2
Pyrochroite      -4.42   10.78   15.20  Mn(OH)2
Pyrolusite      -24.77   16.61   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.26  -44.51  -20.25  FeAsO4:2H2O
Siderite         -1.18  -12.07  -10.89  FeCO3
Siderite(d)(3)   -1.62  -12.07  -10.45  FeCO3
Sulfur           -3.93  -18.96  -15.03  S
Thenardite      -13.43  -13.61   -0.18  Na2SO4
Thermonatrite   -12.65  -12.53    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.96  -11.52   -8.56  BaCO3

Reaction step 8.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.11   16.49   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.947e-002 -5.274e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.059e-002 -5.059e-006



Manganite          -11.77   13.57   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.304e-004  4.304e-004
Siderite(d)(3)      -1.49  -11.94  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.01  -11.57   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.868e-005  Surface charge, eq

Hfo_s         
 5.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.257e-006       0.804  4.257e-006      -5.371
Hfo_sOHCa+2      9.777e-007       0.185  9.777e-007      -6.010
Hfo_sOFe+        3.398e-008       0.006  3.398e-008      -7.469
Hfo_sOH          1.989e-008       0.004  1.989e-008      -7.701
Hfo_sOH2+        4.673e-009       0.001  4.673e-009      -8.330
Hfo_sOHBa+2      2.451e-009       0.000  2.451e-009      -8.611
Hfo_sO-          1.940e-009       0.000  1.940e-009      -8.712

Hfo           
 6.868e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.247e-004       0.588  1.247e-004      -3.904
Hfo_wOH2+        2.929e-005       0.138  2.929e-005      -4.533
Hfo_wOMn+        2.119e-005       0.100  2.119e-005      -4.674
Hfo_wOMg+        1.442e-005       0.068  1.442e-005      -4.841
Hfo_wO-          1.216e-005       0.057  1.216e-005      -4.915
Hfo_wOCa+        7.698e-006       0.036  7.698e-006      -5.114
Hfo_wOFe+        1.987e-006       0.009  1.987e-006      -5.702
Hfo_wOFeOH       4.439e-007       0.002  4.439e-007      -6.353
Hfo_wH2AsO3      3.466e-008       0.000  3.466e-008      -7.460
Hfo_wOHSO4-2     3.951e-010       0.000  3.951e-010      -9.403
Hfo_wOBa+        2.790e-010       0.000  2.790e-010      -9.554
Hfo_wSO4-        4.653e-011       0.000  4.653e-011     -10.332
Hfo_wOHAsO4-3    6.981e-014       0.000  6.981e-014     -13.156
Hfo_wHAsO4-      8.627e-017       0.000  8.627e-017     -16.064
Hfo_wH2AsO4      6.558e-019       0.000  6.558e-019     -18.183

Mno           
-4.357e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.324e-033       0.000  1.324e-033     -32.878
Mno_O3-2         2.162e-034       0.000  2.162e-034     -33.665
Mno_O3Ca         8.215e-035       0.000  8.215e-035     -34.085
Mno_O3Na-        4.713e-036       0.000  4.713e-036     -35.327
Mno_O3Mg         3.290e-036       0.000  3.290e-036     -35.483
Mno_O3HMn+       2.191e-036       0.000  2.191e-036     -35.659
Mno_O3Ba         1.401e-036       0.000  1.401e-036     -35.854
Mno_O3H-         8.970e-037       0.000  8.970e-037     -36.047
Mno_O3HCa+       1.186e-037       0.000  1.186e-037     -36.926
Mno_O3HBa+       3.618e-039       0.000  3.618e-039     -38.441
Mno_O3HMg+       3.217e-039       0.000  3.217e-039     -38.493
Mno_O3HNa        1.824e-039       0.000  1.824e-039     -38.739
Mno_O3H2         2.794e-042       0.000  2.794e-042     -41.554
Mno_O3H3+        2.329e-048       0.000  2.329e-048     -47.633
Mno_O3H3Cl       5.986e-051       0.000  5.986e-051     -50.223



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.963e-007  2.963e-007
Ba               5.431e-007  5.431e-007
C                2.264e-003  2.264e-003
Ca               6.733e-004  6.733e-004
Cl               9.873e-005  9.873e-005
Fe               3.551e-006  3.551e-006
K                1.893e-005  1.893e-005
Mg               7.045e-005  7.045e-005
Mn               1.234e-005  1.234e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.919      Charge balance
                                       pe  =  -5.001      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.603e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.926e-003
                       Total CO2 (mol/kg)  =  1.782e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.693e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.27
                               Iterations  =  37
                                  Total H  = 1.110163e+002
                                  Total O  = 5.551152e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   8.787e-007  8.308e-007    -6.056    -6.081    -0.024
   H+                    1.269e-008  1.205e-008    -7.896    -7.919    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           2.963e-007
   AsS(OH)(HS)-          2.951e-007  2.791e-007    -6.530    -6.554    -0.024
   H3AsO3                1.081e-009  1.081e-009    -8.966    -8.966     0.000
   H2AsO3-               6.720e-011  6.354e-011   -10.173   -10.197    -0.024
   HAsO3-2               1.316e-017  1.052e-017   -16.881   -16.978    -0.097
   H4AsO3+               6.828e-018  6.456e-018   -17.166   -17.190    -0.024
   As3S4(HS)2-           5.289e-018  5.001e-018   -17.277   -17.301    -0.024
   AsO3-3                2.885e-025  1.742e-025   -24.540   -24.759    -0.219
As(5)           1.138e-016
   HAsO4-2               9.917e-017  7.927e-017   -16.004   -16.101    -0.097
   H2AsO4-               1.460e-017  1.380e-017   -16.836   -16.860    -0.024
   AsO4-3                2.438e-020  1.473e-020   -19.613   -19.832    -0.219
   H3AsO4                3.317e-023  3.319e-023   -22.479   -22.479     0.000
Ba              5.431e-007
   Ba+2                  5.346e-007  4.273e-007    -6.272    -6.369    -0.097
   BaHCO3+               7.000e-009  6.619e-009    -8.155    -8.179    -0.024
   BaCO3                 1.388e-009  1.388e-009    -8.858    -8.857     0.000
   BaSO4                 1.100e-010  1.101e-010    -9.959    -9.958     0.000
   BaOH+                 1.271e-012  1.202e-012   -11.896   -11.920    -0.024
C(-4)           4.823e-004
   CH4                   4.823e-004  4.826e-004    -3.317    -3.316     0.000
C(4)            1.782e-003
   HCO3-                 1.707e-003  1.616e-003    -2.768    -2.792    -0.024
   CO2                   4.375e-005  4.378e-005    -4.359    -4.359     0.000
   CaHCO3+               1.148e-005  1.086e-005    -4.940    -4.964    -0.024
   CO3-2                 7.833e-006  6.290e-006    -5.106    -5.201    -0.095



   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.109e-006  1.049e-006    -5.955    -5.979    -0.024
   MnHCO3+               9.866e-007  9.328e-007    -6.006    -6.030    -0.024
   MgCO3                 3.327e-007  3.329e-007    -6.478    -6.478     0.000
   NaHCO3                1.868e-007  1.869e-007    -6.729    -6.728     0.000
   FeHCO3+               3.135e-008  2.964e-008    -7.504    -7.528    -0.024
   FeCO3                 2.766e-008  2.767e-008    -7.558    -7.558     0.000
   NaCO3-                2.547e-008  2.408e-008    -7.594    -7.618    -0.024
   BaHCO3+               7.000e-009  6.619e-009    -8.155    -8.179    -0.024
   BaCO3                 1.388e-009  1.388e-009    -8.858    -8.857     0.000
Ca              6.733e-004
   Ca+2                  6.562e-004  5.267e-004    -3.183    -3.278    -0.095
   CaHCO3+               1.148e-005  1.086e-005    -4.940    -4.964    -0.024
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.398e-008  5.401e-008    -7.268    -7.268     0.000
   CaOH+                 7.672e-009  7.254e-009    -8.115    -8.139    -0.024
   CaHSO4+               4.032e-015  3.813e-015   -14.394   -14.419    -0.024
Cl              9.873e-005
   Cl-                   9.873e-005  9.331e-005    -4.006    -4.030    -0.025
   MnCl+                 2.604e-009  2.462e-009    -8.584    -8.609    -0.024
   FeCl+                 2.499e-011  2.363e-011   -10.602   -10.627    -0.024
   MnCl2                 1.002e-013  1.003e-013   -12.999   -12.999     0.000
   MnCl3-                2.726e-018  2.577e-018   -17.565   -17.589    -0.024
   FeCl+2                6.168e-028  4.930e-028   -27.210   -27.307    -0.097
   FeCl2+                2.173e-031  2.055e-031   -30.663   -30.687    -0.024
   FeCl3                 1.916e-036  1.917e-036   -35.718   -35.717     0.000
Fe(2)           3.551e-006
   Fe(HS)2               3.205e-006  3.207e-006    -5.494    -5.494     0.000
   Fe+2                  2.295e-007  1.834e-007    -6.639    -6.737    -0.097
   Fe(HS)3-              5.174e-008  4.892e-008    -7.286    -7.311    -0.024
   FeHCO3+               3.135e-008  2.964e-008    -7.504    -7.528    -0.024
   FeCO3                 2.766e-008  2.767e-008    -7.558    -7.558     0.000
   FeOH+                 5.091e-009  4.814e-009    -8.293    -8.318    -0.024
   FeCl+                 2.499e-011  2.363e-011   -10.602   -10.627    -0.024
   FeSO4                 1.676e-011  1.677e-011   -10.776   -10.776     0.000
   Fe(OH)2               3.398e-012  3.400e-012   -11.469   -11.468     0.000
   Fe(OH)3-              1.109e-014  1.048e-014   -13.955   -13.979    -0.024
   FeHSO4+               1.404e-018  1.328e-018   -17.853   -17.877    -0.024
Fe(3)           3.245e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.724e-015  2.576e-015   -14.565   -14.589    -0.024
   Fe(OH)4-              2.205e-015  2.084e-015   -14.657   -14.681    -0.024
   FeOH+2                1.173e-019  9.374e-020   -18.931   -19.028    -0.097
   Fe+3                  2.896e-025  1.749e-025   -24.538   -24.757    -0.219
   FeSO4+                1.043e-027  9.860e-028   -26.982   -27.006    -0.024
   FeCl+2                6.168e-028  4.930e-028   -27.210   -27.307    -0.097
   FeCl2+                2.173e-031  2.055e-031   -30.663   -30.687    -0.024
   Fe(SO4)2-             1.173e-032  1.109e-032   -31.931   -31.955    -0.024
   FeHSO4+2              3.980e-035  3.181e-035   -34.400   -34.497    -0.097
   FeCl3                 1.916e-036  1.917e-036   -35.718   -35.717     0.000
   Fe2(OH)2+4            5.795e-037  2.365e-037   -36.237   -36.626    -0.389
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.287   -48.895    -0.608
H(0)            2.060e-009
   H2                    1.030e-009  1.030e-009    -8.987    -8.987     0.000
K               1.893e-005
   K+                    1.893e-005  1.789e-005    -4.723    -4.747    -0.025
   KSO4-                 6.832e-011  6.460e-011   -10.165   -10.190    -0.024
Mg              7.045e-005
   Mg+2                  6.898e-005  5.547e-005    -4.161    -4.256    -0.095
   MgHCO3+               1.109e-006  1.049e-006    -5.955    -5.979    -0.024
   MgCO3                 3.327e-007  3.329e-007    -6.478    -6.478     0.000
   MgOH+                 1.768e-008  1.671e-008    -7.753    -7.777    -0.024
   MgSO4                 6.680e-009  6.684e-009    -8.175    -8.175     0.000
Mn(2)           1.234e-005
   Mn+2                  8.103e-006  6.477e-006    -5.091    -5.189    -0.097
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000



   MnHCO3+               9.866e-007  9.328e-007    -6.006    -6.030    -0.024
   MnOH+                 1.461e-008  1.382e-008    -7.835    -7.860    -0.024
   MnCl+                 2.604e-009  2.462e-009    -8.584    -8.609    -0.024
   MnSO4                 5.917e-010  5.920e-010    -9.228    -9.228     0.000
   MnCl2                 1.002e-013  1.003e-013   -12.999   -12.999     0.000
   Mn(OH)3-              6.205e-017  5.867e-017   -16.207   -16.232    -0.024
   MnCl3-                2.726e-018  2.577e-018   -17.565   -17.589    -0.024
Mn(3)           3.309e-036
   Mn+3                  3.309e-036  1.999e-036   -35.480   -35.699    -0.219
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.181   -80.279    -0.097
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.639   -94.663    -0.024
Na              2.176e-004
   Na+                   2.174e-004  2.056e-004    -3.663    -3.687    -0.024
   NaHCO3                1.868e-007  1.869e-007    -6.729    -6.728     0.000
   NaCO3-                2.547e-008  2.408e-008    -7.594    -7.618    -0.024
   NaSO4-                5.603e-010  5.297e-010    -9.252    -9.276    -0.024
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.406   -74.406     0.000
S(-2)           2.077e-004
   HS-                   1.481e-004  1.401e-004    -3.829    -3.854    -0.024
   H2S                   1.475e-005  1.476e-005    -4.831    -4.831     0.000
   S5-2                  3.605e-006  2.954e-006    -5.443    -5.530    -0.087
   Fe(HS)2               3.205e-006  3.207e-006    -5.494    -5.494     0.000
   S4-2                  2.115e-006  1.723e-006    -5.675    -5.764    -0.089
   S6-2                  1.856e-006  1.529e-006    -5.731    -5.816    -0.084
   AsS(OH)(HS)-          2.951e-007  2.791e-007    -6.530    -6.554    -0.024
   Fe(HS)3-              5.174e-008  4.892e-008    -7.286    -7.311    -0.024
   S-2                   1.757e-009  1.404e-009    -8.755    -8.853    -0.097
   S3-2                  7.500e-010  6.073e-010    -9.125    -9.217    -0.092
   S2-2                  4.277e-011  3.447e-011   -10.369   -10.463    -0.094
   As3S4(HS)2-           5.289e-018  5.001e-018   -17.277   -17.301    -0.024
S(6)            7.032e-007
   SO4-2                 6.412e-007  5.140e-007    -6.193    -6.289    -0.096
   CaSO4                 5.398e-008  5.401e-008    -7.268    -7.268     0.000
   MgSO4                 6.680e-009  6.684e-009    -8.175    -8.175     0.000
   MnSO4                 5.917e-010  5.920e-010    -9.228    -9.228     0.000
   NaSO4-                5.603e-010  5.297e-010    -9.252    -9.276    -0.024
   BaSO4                 1.100e-010  1.101e-010    -9.959    -9.958     0.000
   KSO4-                 6.832e-011  6.460e-011   -10.165   -10.190    -0.024
   FeSO4                 1.676e-011  1.677e-011   -10.776   -10.776     0.000
   HSO4-                 6.368e-013  6.021e-013   -12.196   -12.220    -0.024
   CaHSO4+               4.032e-015  3.813e-015   -14.394   -14.419    -0.024
   FeHSO4+               1.404e-018  1.328e-018   -17.853   -17.877    -0.024
   FeSO4+                1.043e-027  9.860e-028   -26.982   -27.006    -0.024
   Fe(SO4)2-             1.173e-032  1.109e-032   -31.931   -31.955    -0.024
   FeHSO4+2              3.980e-035  3.181e-035   -34.400   -34.497    -0.097

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.21   -9.57   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.55  -17.93   -1.38  As2O3
Artinite         -7.48    2.12    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.19  -44.96    8.23  As2O5
As2S3(am)        -8.35  -53.25  -44.90  As2S3
As_native        -5.19  -17.72  -12.53  As
Ba3(AsO4)2       -8.66  -58.77  -50.11  Ba3(AsO4)2
Barite           -2.69  -12.66   -9.97  BaSO4
Birnessite      -27.11   16.49   43.60  MnO2
Bixbyite        -23.27  -23.88   -0.61  Mn2O3
Brucite          -5.26   11.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.59  -49.50  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)           -0.46   -3.32   -2.86  CH4
Claudetite      -16.59  -17.93   -1.34  As2O3
CO2(g)           -2.89   -4.36   -1.47  CO2
Dolomite         -0.85  -17.94  -17.09  CaMg(CO3)2
Dolomite(d)      -1.40  -17.94  -16.54  CaMg(CO3)2
Epsomite         -8.41  -10.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.54   -4.58   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.24   -2.67   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.05  -39.99  -45.03  Fe3S4
Gypsum           -4.99   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.83   -4.83   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.24   37.79   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.88  -36.85  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.49  -26.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.86  -44.69   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.87  -44.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.74  -43.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.86  -47.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.98   -2.67   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.43   -9.46   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -11.77   13.57   25.34  MnOOH
Melanterite     -10.82  -13.03   -2.21  FeSO4:7H2O
Mirabilite      -12.55  -13.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.55  -90.27   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.52  -55.23  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.96  -13.25    2.71  MnCl2:4H2O
MnS(Green)       -4.92   -1.12    3.80  MnS
MnSO4           -14.15  -11.48    2.67  MnSO4
Nahcolite        -5.93   -6.48   -0.55  NaHCO3
Natron          -11.26  -12.58   -1.31  Na2CO3:10H2O
Nesquehonite     -3.84   -9.46   -5.62  MgCO3:3H2O
Nsutite         -26.08   16.49   42.56  MnO2
O2(g)           -71.51  -74.41   -2.89  O2
Orpiment         -6.95  -53.25  -46.30  As2S3
Portlandite     -10.24   12.56   22.80  Ca(OH)2
Pyrite            9.87   -8.61  -18.48  FeS2
Pyrochroite      -4.55   10.65   15.20  Mn(OH)2
Pyrolusite      -24.89   16.49   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.34  -44.59  -20.25  FeAsO4:2H2O
Siderite         -1.05  -11.94  -10.89  FeCO3
Siderite(d)(3)   -1.49  -11.94  -10.45  FeCO3
Sulfur           -3.83  -18.85  -15.03  S
Thenardite      -13.48  -13.66   -0.18  Na2SO4
Thermonatrite   -12.70  -12.58    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.01  -11.57   -8.56  BaCO3

Reaction step 9.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.22   16.38   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.940e-002 -6.002e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -6.936e-006
Manganite          -11.88   13.46   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.312e-004  4.312e-004
Siderite(d)(3)      -1.38  -11.83  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.05  -11.62   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.259e-005  Surface charge, eq

Hfo_s         
 5.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.096e-006       0.773  4.096e-006      -5.388
Hfo_sOHCa+2      1.127e-006       0.213  1.127e-006      -5.948
Hfo_sOFe+        4.227e-008       0.008  4.227e-008      -7.374
Hfo_sOH          2.087e-008       0.004  2.087e-008      -7.680
Hfo_sOH2+        5.874e-009       0.001  5.874e-009      -8.231
Hfo_sOHBa+2      2.547e-009       0.000  2.547e-009      -8.594
Hfo_sO-          1.699e-009       0.000  1.699e-009      -8.770

Hfo           
 7.259e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.249e-004       0.589  1.249e-004      -3.904
Hfo_wOH2+        3.515e-005       0.166  3.515e-005      -4.454
Hfo_wOMn+        1.947e-005       0.092  1.947e-005      -4.711
Hfo_wOMg+        1.230e-005       0.058  1.230e-005      -4.910
Hfo_wO-          1.016e-005       0.048  1.016e-005      -4.993
Hfo_wOCa+        7.072e-006       0.033  7.072e-006      -5.150
Hfo_wOFe+        2.361e-006       0.011  2.361e-006      -5.627
Hfo_wOFeOH       4.401e-007       0.002  4.401e-007      -6.356
Hfo_wH2AsO3      2.943e-008       0.000  2.943e-008      -7.531
Hfo_wOHSO4-2     3.584e-010       0.000  3.584e-010      -9.446
Hfo_wOBa+        2.310e-010       0.000  2.310e-010      -9.636
Hfo_wSO4-        5.056e-011       0.000  5.056e-011     -10.296
Hfo_wOHAsO4-3    3.518e-014       0.000  3.518e-014     -13.454
Hfo_wHAsO4-      6.240e-017       0.000  6.240e-017     -16.205
Hfo_wH2AsO4      5.683e-019       0.000  5.683e-019     -18.245



Mno           
-1.085e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.627e-032       0.000  3.627e-032     -31.440
Mno_O3-2         5.391e-033       0.000  5.391e-033     -32.268
Mno_O3Ca         2.251e-033       0.000  2.251e-033     -32.648
Mno_O3Na-        1.173e-034       0.000  1.173e-034     -33.931
Mno_O3Mg         8.373e-035       0.000  8.373e-035     -34.077
Mno_O3HMn+       7.192e-035       0.000  7.192e-035     -34.143
Mno_O3Ba         3.460e-035       0.000  3.460e-035     -34.461
Mno_O3H-         2.679e-035       0.000  2.679e-035     -34.572
Mno_O3HCa+       3.893e-036       0.000  3.893e-036     -35.410
Mno_O3HBa+       1.070e-037       0.000  1.070e-037     -36.970
Mno_O3HMg+       9.808e-038       0.000  9.808e-038     -37.008
Mno_O3HNa        5.437e-038       0.000  5.438e-038     -37.265
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        9.987e-047       0.000  9.987e-047     -46.001
Mno_O3H3Cl       2.561e-049       0.000  2.561e-049     -48.592

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.015e-007  3.015e-007
Ba               5.431e-007  5.431e-007
C                2.536e-003  2.536e-003
Ca               7.466e-004  7.466e-004
Cl               9.873e-005  9.873e-005
Fe               5.049e-006  5.049e-006
K                1.893e-005  1.893e-005
Mg               7.256e-005  7.256e-005
Mn               1.342e-005  1.342e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.841      Charge balance
                                       pe  =  -4.918      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.827e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.086e-003
                       Total CO2 (mol/kg)  =  1.955e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.732e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.81
                               Iterations  =  48
                                  Total H  = 1.110167e+002
                                  Total O  = 5.551194e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   7.350e-007  6.934e-007    -6.134    -6.159    -0.025
   H+                    1.523e-008  1.444e-008    -7.817    -7.841    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.015e-007
   AsS(OH)(HS)-          3.005e-007  2.835e-007    -6.522    -6.547    -0.025
   H3AsO3                9.163e-010  9.169e-010    -9.038    -9.038     0.000
   H2AsO3-               4.766e-011  4.497e-011   -10.322   -10.347    -0.025



   As3S4(HS)2-           7.982e-018  7.531e-018   -17.098   -17.123    -0.025
   HAsO3-2               7.845e-018  6.215e-018   -17.105   -17.207    -0.101
   H4AsO3+               6.951e-018  6.558e-018   -17.158   -17.183    -0.025
   AsO3-3                1.451e-025  8.591e-026   -24.838   -25.066    -0.228
As(5)           7.089e-017
   HAsO4-2               6.031e-017  4.778e-017   -16.220   -16.321    -0.101
   H2AsO4-               1.057e-017  9.970e-018   -16.976   -17.001    -0.025
   AsO4-3                1.251e-020  7.410e-021   -19.903   -20.130    -0.228
   H3AsO4                2.870e-023  2.871e-023   -22.542   -22.542     0.000
Ba              5.431e-007
   Ba+2                  5.341e-007  4.232e-007    -6.272    -6.373    -0.101
   BaHCO3+               7.575e-009  7.147e-009    -8.121    -8.146    -0.025
   BaCO3                 1.251e-009  1.251e-009    -8.903    -8.903     0.000
   BaSO4                 9.865e-011  9.871e-011   -10.006   -10.006     0.000
   BaOH+                 1.053e-012  9.933e-013   -11.978   -12.003    -0.025
C(-4)           5.809e-004
   CH4                   5.809e-004  5.812e-004    -3.236    -3.236     0.000
C(4)            1.955e-003
   HCO3-                 1.865e-003  1.762e-003    -2.729    -2.754    -0.025
   CO2                   5.715e-005  5.719e-005    -4.243    -4.243     0.000
   CaHCO3+               1.378e-005  1.301e-005    -4.861    -4.886    -0.025
   CO3-2                 7.189e-006  5.724e-006    -5.143    -5.242    -0.099
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.237e-006  1.167e-006    -5.908    -5.933    -0.025
   MnHCO3+               1.185e-006  1.118e-006    -5.926    -5.952    -0.025
   MgCO3                 3.090e-007  3.092e-007    -6.510    -6.510     0.000
   NaHCO3                2.032e-007  2.033e-007    -6.692    -6.692     0.000
   FeHCO3+               4.867e-008  4.592e-008    -7.313    -7.338    -0.025
   FeCO3                 3.576e-008  3.579e-008    -7.447    -7.446     0.000
   NaCO3-                2.318e-008  2.187e-008    -7.635    -7.660    -0.025
   BaHCO3+               7.575e-009  7.147e-009    -8.121    -8.146    -0.025
   BaCO3                 1.251e-009  1.251e-009    -8.903    -8.903     0.000
Ca              7.466e-004
   Ca+2                  7.272e-004  5.787e-004    -3.138    -3.238    -0.099
   CaHCO3+               1.378e-005  1.301e-005    -4.861    -4.886    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.371e-008  5.374e-008    -7.270    -7.270     0.000
   CaOH+                 7.052e-009  6.653e-009    -8.152    -8.177    -0.025
   CaHSO4+               4.817e-015  4.545e-015   -14.317   -14.342    -0.025
Cl              9.873e-005
   Cl-                   9.873e-005  9.310e-005    -4.006    -4.031    -0.025
   MnCl+                 2.861e-009  2.699e-009    -8.543    -8.569    -0.025
   FeCl+                 3.550e-011  3.349e-011   -10.450   -10.475    -0.025
   MnCl2                 1.096e-013  1.097e-013   -12.960   -12.960     0.000
   MnCl3-                2.982e-018  2.813e-018   -17.526   -17.551    -0.025
   FeCl+2                1.068e-027  8.459e-028   -26.972   -27.073    -0.101
   FeCl2+                3.728e-031  3.518e-031   -30.428   -30.454    -0.025
   FeCl3                 3.273e-036  3.275e-036   -35.485   -35.485     0.000
Fe(2)           5.049e-006
   Fe(HS)2               4.556e-006  4.559e-006    -5.341    -5.341     0.000
   Fe+2                  3.290e-007  2.606e-007    -6.483    -6.584    -0.101
   Fe(HS)3-              7.371e-008  6.954e-008    -7.132    -7.158    -0.025
   FeHCO3+               4.867e-008  4.592e-008    -7.313    -7.338    -0.025
   FeCO3                 3.576e-008  3.579e-008    -7.447    -7.446     0.000
   FeOH+                 6.051e-009  5.709e-009    -8.218    -8.243    -0.025
   FeCl+                 3.550e-011  3.349e-011   -10.450   -10.475    -0.025
   FeSO4                 2.156e-011  2.157e-011   -10.666   -10.666     0.000
   Fe(OH)2               3.364e-012  3.366e-012   -11.473   -11.473     0.000
   Fe(OH)3-              9.181e-015  8.662e-015   -14.037   -14.062    -0.025
   FeHSO4+               2.169e-018  2.047e-018   -17.664   -17.689    -0.025
Fe(3)           3.264e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.271e-015  3.086e-015   -14.485   -14.511    -0.025
   Fe(OH)4-              1.844e-015  1.740e-015   -14.734   -14.759    -0.025
   FeOH+2                1.698e-019  1.346e-019   -18.770   -18.871    -0.101
   Fe+3                  5.080e-025  3.008e-025   -24.294   -24.522    -0.228



   FeSO4+                1.627e-027  1.535e-027   -26.789   -26.814    -0.025
   FeCl+2                1.068e-027  8.459e-028   -26.972   -27.073    -0.101
   FeCl2+                3.728e-031  3.518e-031   -30.428   -30.454    -0.025
   Fe(SO4)2-             1.657e-032  1.563e-032   -31.781   -31.806    -0.025
   FeHSO4+2              7.491e-035  5.935e-035   -34.125   -34.227    -0.101
   FeCl3                 3.273e-036  3.275e-036   -35.485   -35.485     0.000
   Fe2(OH)2+4            1.237e-036  4.873e-037   -35.908   -36.312    -0.405
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.871   -48.503    -0.632
H(0)            2.018e-009
   H2                    1.009e-009  1.010e-009    -8.996    -8.996     0.000
K               1.893e-005
   K+                    1.893e-005  1.785e-005    -4.723    -4.748    -0.025
   KSO4-                 6.186e-011  5.837e-011   -10.209   -10.234    -0.025
Mg              7.256e-005
   Mg+2                  7.099e-005  5.662e-005    -4.149    -4.247    -0.098
   MgHCO3+               1.237e-006  1.167e-006    -5.908    -5.933    -0.025
   MgCO3                 3.090e-007  3.092e-007    -6.510    -6.510     0.000
   MgOH+                 1.509e-008  1.424e-008    -7.821    -7.847    -0.025
   MgSO4                 6.173e-009  6.177e-009    -8.209    -8.209     0.000
Mn(2)           1.342e-005
   Mn+2                  8.983e-006  7.117e-006    -5.047    -5.148    -0.101
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.185e-006  1.118e-006    -5.926    -5.952    -0.025
   MnOH+                 1.343e-008  1.267e-008    -7.872    -7.897    -0.025
   MnCl+                 2.861e-009  2.699e-009    -8.543    -8.569    -0.025
   MnSO4                 5.887e-010  5.890e-010    -9.230    -9.230     0.000
   MnCl2                 1.096e-013  1.097e-013   -12.960   -12.960     0.000
   Mn(OH)3-              3.974e-017  3.749e-017   -16.401   -16.426    -0.025
   MnCl3-                2.982e-018  2.813e-018   -17.526   -17.551    -0.025
Mn(3)           4.489e-036
   Mn+3                  4.489e-036  2.659e-036   -35.348   -35.575    -0.228
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.433   -80.534    -0.101
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.810   -94.836    -0.025
Na              2.176e-004
   Na+                   2.174e-004  2.052e-004    -3.663    -3.688    -0.025
   NaHCO3                2.032e-007  2.033e-007    -6.692    -6.692     0.000
   NaCO3-                2.318e-008  2.187e-008    -7.635    -7.660    -0.025
   NaSO4-                5.073e-010  4.786e-010    -9.295    -9.320    -0.025
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.389   -74.388     0.000
S(-2)           2.077e-004
   HS-                   1.485e-004  1.401e-004    -3.828    -3.854    -0.025
   H2S                   1.767e-005  1.768e-005    -4.753    -4.752     0.000
   Fe(HS)2               4.556e-006  4.559e-006    -5.341    -5.341     0.000
   S5-2                  3.031e-006  2.466e-006    -5.518    -5.608    -0.090
   S4-2                  1.779e-006  1.439e-006    -5.750    -5.842    -0.092
   S6-2                  1.560e-006  1.276e-006    -5.807    -5.894    -0.087
   AsS(OH)(HS)-          3.005e-007  2.835e-007    -6.522    -6.547    -0.025
   Fe(HS)3-              7.371e-008  6.954e-008    -7.132    -7.158    -0.025
   S-2                   1.479e-009  1.172e-009    -8.830    -8.931    -0.101
   S3-2                  6.310e-010  5.070e-010    -9.200    -9.295    -0.095
   S2-2                  3.600e-011  2.877e-011   -10.444   -10.541    -0.097
   As3S4(HS)2-           7.982e-018  7.531e-018   -17.098   -17.123    -0.025
S(6)            6.467e-007
   SO4-2                 5.856e-007  4.654e-007    -6.232    -6.332    -0.100
   CaSO4                 5.371e-008  5.374e-008    -7.270    -7.270     0.000
   MgSO4                 6.173e-009  6.177e-009    -8.209    -8.209     0.000
   MnSO4                 5.887e-010  5.890e-010    -9.230    -9.230     0.000
   NaSO4-                5.073e-010  4.786e-010    -9.295    -9.320    -0.025
   BaSO4                 9.865e-011  9.871e-011   -10.006   -10.006     0.000
   KSO4-                 6.186e-011  5.837e-011   -10.209   -10.234    -0.025
   FeSO4                 2.156e-011  2.157e-011   -10.666   -10.666     0.000
   HSO4-                 6.924e-013  6.532e-013   -12.160   -12.185    -0.025
   CaHSO4+               4.817e-015  4.545e-015   -14.317   -14.342    -0.025
   FeHSO4+               2.169e-018  2.047e-018   -17.664   -17.689    -0.025



   FeSO4+                1.627e-027  1.535e-027   -26.789   -26.814    -0.025
   Fe(SO4)2-             1.657e-032  1.563e-032   -31.781   -31.806    -0.025
   FeHSO4+2              7.491e-035  5.935e-035   -34.125   -34.227    -0.101

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.21   -9.57   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.70  -18.08   -1.38  As2O3
Artinite         -7.66    1.94    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -8.26  -53.16  -44.90  As2S3
As_native        -5.27  -17.81  -12.53  As
Ba3(AsO4)2       -9.27  -59.38  -50.11  Ba3(AsO4)2
Barite           -2.74  -12.71   -9.97  BaSO4
Birnessite      -27.22   16.38   43.60  MnO2
Bixbyite        -23.50  -24.11   -0.61  Mn2O3
Brucite          -5.41   11.43   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.07  -49.97  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.38   -3.24   -2.86  CH4
Claudetite      -16.74  -18.08   -1.34  As2O3
CO2(g)           -2.77   -4.24   -1.47  CO2
Dolomite         -0.88  -17.97  -17.09  CaMg(CO3)2
Dolomite(d)      -1.43  -17.97  -16.54  CaMg(CO3)2
Epsomite         -8.44  -10.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.52   -4.56   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.32   -2.60   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.36  -39.68  -45.03  Fe3S4
Gypsum           -4.99   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.85   -9.00   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.76   -4.75   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.58   37.45   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.98  -36.95  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.76  -26.52   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.69  -44.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.72  -43.93   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.59  -42.87   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.64  -47.03   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.05   -2.60   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.46   -9.49   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -11.88   13.46   25.34  MnOOH
Melanterite     -10.71  -12.92   -2.21  FeSO4:7H2O
Mirabilite      -12.59  -13.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.44  -90.15   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.00  -55.70  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.92  -13.21    2.71  MnCl2:4H2O
MnS(Green)       -4.96   -1.16    3.80  MnS
MnSO4           -14.15  -11.48    2.67  MnSO4
Nahcolite        -5.89   -6.44   -0.55  NaHCO3
Natron          -11.31  -12.62   -1.31  Na2CO3:10H2O
Nesquehonite     -3.87   -9.49   -5.62  MgCO3:3H2O
Nsutite         -26.18   16.38   42.56  MnO2
O2(g)           -71.50  -74.39   -2.89  O2
Orpiment         -6.86  -53.16  -46.30  As2S3
Portlandite     -10.36   12.44   22.80  Ca(OH)2
Pyrite           10.03   -8.45  -18.48  FeS2



Pyrochroite      -4.67   10.53   15.20  Mn(OH)2
Pyrolusite      -25.00   16.38   41.38  MnO2
Realgar          -3.71  -23.65  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite         -0.94  -11.83  -10.89  FeCO3
Siderite(d)(3)   -1.38  -11.83  -10.45  FeCO3
Sulfur           -3.74  -18.77  -15.03  S
Thenardite      -13.53  -13.71   -0.18  Na2SO4
Thermonatrite   -12.74  -12.62    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.05  -11.62   -8.56  BaCO3

Reaction step 10.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.32   16.28   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.933e-002 -6.710e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -9.011e-006
Manganite          -11.98   13.36   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.318e-004  4.318e-004
Siderite(d)(3)      -1.28  -11.73  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.09  -11.66   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.662e-005  Surface charge, eq

Hfo_s         
 5.295e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.940e-006       0.744  3.940e-006      -5.405
Hfo_sOHCa+2      1.272e-006       0.240  1.272e-006      -5.896
Hfo_sOFe+        5.102e-008       0.010  5.102e-008      -7.292



Hfo_sOH          2.168e-008       0.004  2.168e-008      -7.664
Hfo_sOH2+        7.161e-009       0.001  7.161e-009      -8.145
Hfo_sOHBa+2      2.623e-009       0.000  2.623e-009      -8.581
Hfo_sO-          1.504e-009       0.000  1.504e-009      -8.823

Hfo           
 7.662e-005  Surface charge, eq

Hfo_w         
 2.118e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.241e-004       0.586  1.241e-004      -3.906
Hfo_wOH2+        4.097e-005       0.193  4.097e-005      -4.388
Hfo_wOMn+        1.791e-005       0.085  1.791e-005      -4.747
Hfo_wOMg+        1.058e-005       0.050  1.058e-005      -4.976
Hfo_wO-          8.607e-006       0.041  8.607e-006      -5.065
Hfo_wOCa+        6.504e-006       0.031  6.504e-006      -5.187
Hfo_wOFe+        2.725e-006       0.013  2.725e-006      -5.565
Hfo_wOFeOH       4.330e-007       0.002  4.330e-007      -6.364
Hfo_wH2AsO3      2.570e-008       0.000  2.570e-008      -7.590
Hfo_wOHSO4-2     3.255e-010       0.000  3.255e-010      -9.487
Hfo_wOBa+        1.938e-010       0.000  1.938e-010      -9.713
Hfo_wSO4-        5.387e-011       0.000  5.387e-011     -10.269
Hfo_wOHAsO4-3    1.941e-014       0.000  1.941e-014     -13.712
Hfo_wHAsO4-      4.738e-017       0.000  4.738e-017     -16.324
Hfo_wH2AsO4      5.063e-019       0.000  5.063e-019     -18.296

Mno           
-1.869e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.794e-029       0.000  6.794e-029     -28.168
Mno_O3-2         9.299e-030       0.000  9.299e-030     -29.032
Mno_O3Ca         4.216e-030       0.000  4.216e-030     -29.375
Mno_O3Na-        2.018e-031       0.000  2.018e-031     -30.695
Mno_O3HMn+       1.580e-031       0.000  1.580e-031     -30.801
Mno_O3Mg         1.466e-031       0.000  1.466e-031     -30.834
Mno_O3Ba         5.914e-032       0.000  5.914e-032     -31.228
Mno_O3H-         5.422e-032       0.000  5.422e-032     -31.266
Mno_O3HCa+       8.556e-033       0.000  8.556e-033     -32.068
Mno_O3HBa+       2.147e-034       0.000  2.147e-034     -33.668
Mno_O3HMg+       2.015e-034       0.000  2.015e-034     -33.696
Mno_O3HNa        1.098e-034       0.000  1.098e-034     -33.959
Mno_O3H2         2.374e-037       0.000  2.374e-037     -36.624
Mno_O3H3+        2.782e-043       0.000  2.782e-043     -42.556
Mno_O3H3Cl       7.118e-046       0.000  7.118e-046     -45.148

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.052e-007  3.052e-007
Ba               5.430e-007  5.430e-007
C                2.806e-003  2.806e-003
Ca               8.177e-004  8.177e-004
Cl               9.873e-005  9.873e-005
Fe               6.759e-006  6.759e-006
K                1.893e-005  1.893e-005
Mg               7.429e-005  7.429e-005
Mn               1.448e-005  1.448e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004



----------------------------Description of solution----------------------------

                                       pH  =   7.771      Charge balance
                                       pe  =  -4.844      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.045e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.241e-003
                       Total CO2 (mol/kg)  =  2.127e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.772e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.44
                               Iterations  =  40
                                  Total H  = 1.110170e+002
                                  Total O  = 5.551235e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.278e-007  5.910e-007    -6.202    -6.228    -0.026
   H+                    1.791e-008  1.694e-008    -7.747    -7.771    -0.024
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.052e-007
   AsS(OH)(HS)-          3.044e-007  2.866e-007    -6.517    -6.543    -0.026
   H3AsO3                8.053e-010  8.059e-010    -9.094    -9.094     0.000
   H2AsO3-               3.578e-011  3.369e-011   -10.446   -10.473    -0.026
   As3S4(HS)2-           1.137e-017  1.070e-017   -16.944   -16.970    -0.026
   H4AsO3+               7.182e-018  6.762e-018   -17.144   -17.170    -0.026
   HAsO3-2               5.050e-018  3.969e-018   -17.297   -17.401    -0.105
   AsO3-3                8.041e-026  4.675e-026   -25.095   -25.330    -0.236
As(5)           4.771e-017
   HAsO4-2               3.961e-017  3.112e-017   -16.402   -16.507    -0.105
   H2AsO4-               8.093e-018  7.619e-018   -17.092   -17.118    -0.026
   AsO4-3                7.076e-021  4.114e-021   -20.150   -20.386    -0.236
   H3AsO4                2.573e-023  2.575e-023   -22.590   -22.589     0.000
Ba              5.430e-007
   Ba+2                  5.337e-007  4.194e-007    -6.273    -6.377    -0.105
   BaHCO3+               8.127e-009  7.652e-009    -8.090    -8.116    -0.026
   BaCO3                 1.141e-009  1.142e-009    -8.943    -8.942     0.000
   BaSO4                 8.936e-011  8.942e-011   -10.049   -10.049     0.000
   BaOH+                 8.911e-013  8.390e-013   -12.050   -12.076    -0.026
C(-4)           6.796e-004
   CH4                   6.796e-004  6.801e-004    -3.168    -3.167     0.000
C(4)            2.127e-003
   HCO3-                 2.019e-003  1.903e-003    -2.695    -2.720    -0.026
   CO2                   7.243e-005  7.249e-005    -4.140    -4.140     0.000
   CaHCO3+               1.621e-005  1.526e-005    -4.790    -4.816    -0.026
   CO3-2                 6.672e-006  5.271e-006    -5.176    -5.278    -0.102
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.393e-006  1.311e-006    -5.856    -5.882    -0.026
   MgHCO3+               1.359e-006  1.280e-006    -5.867    -5.893    -0.026
   MgCO3                 2.889e-007  2.891e-007    -6.539    -6.539     0.000
   NaHCO3                2.190e-007  2.192e-007    -6.660    -6.659     0.000
   FeHCO3+               7.180e-008  6.760e-008    -7.144    -7.170    -0.026
   FeCO3                 4.488e-008  4.491e-008    -7.348    -7.348     0.000
   NaCO3-                2.134e-008  2.010e-008    -7.671    -7.697    -0.026
   BaHCO3+               8.127e-009  7.652e-009    -8.090    -8.116    -0.026
   BaCO3                 1.141e-009  1.142e-009    -8.943    -8.942     0.000
Ca              8.177e-004
   Ca+2                  7.959e-004  6.285e-004    -3.099    -3.202    -0.103
   CaHCO3+               1.621e-005  1.526e-005    -4.790    -4.816    -0.026
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.331e-008  5.335e-008    -7.273    -7.273     0.000
   CaOH+                 6.541e-009  6.158e-009    -8.184    -8.211    -0.026



   CaHSO4+               5.622e-015  5.293e-015   -14.250   -14.276    -0.026
Cl              9.873e-005
   Cl-                   9.873e-005  9.291e-005    -4.006    -4.032    -0.026
   MnCl+                 3.107e-009  2.925e-009    -8.508    -8.534    -0.026
   FeCl+                 4.838e-011  4.555e-011   -10.315   -10.342    -0.026
   MnCl2                 1.186e-013  1.186e-013   -12.926   -12.926     0.000
   MnCl3-                3.224e-018  3.036e-018   -17.492   -17.518    -0.026
   FeCl+2                1.735e-027  1.363e-027   -26.761   -26.865    -0.105
   FeCl2+                6.009e-031  5.657e-031   -30.221   -30.247    -0.026
   FeCl3                 5.252e-036  5.256e-036   -35.280   -35.279     0.000
Fe(2)           6.759e-006
   Fe(HS)2               6.085e-006  6.089e-006    -5.216    -5.215     0.000
   Fe+2                  4.520e-007  3.552e-007    -6.345    -6.450    -0.105
   Fe(HS)3-              9.768e-008  9.197e-008    -7.010    -7.036    -0.026
   FeHCO3+               7.180e-008  6.760e-008    -7.144    -7.170    -0.026
   FeCO3                 4.488e-008  4.491e-008    -7.348    -7.348     0.000
   FeOH+                 7.043e-009  6.631e-009    -8.152    -8.178    -0.026
   FeCl+                 4.838e-011  4.555e-011   -10.315   -10.342    -0.026
   FeSO4                 2.685e-011  2.687e-011   -10.571   -10.571     0.000
   Fe(OH)2               3.330e-012  3.332e-012   -11.478   -11.477     0.000
   Fe(OH)3-              7.764e-015  7.310e-015   -14.110   -14.136    -0.026
   FeHSO4+               3.177e-018  2.991e-018   -17.498   -17.524    -0.026
Fe(3)           3.294e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.846e-015  3.621e-015   -14.415   -14.441    -0.026
   Fe(OH)4-              1.575e-015  1.483e-015   -14.803   -14.829    -0.026
   FeOH+2                2.357e-019  1.852e-019   -18.628   -18.732    -0.105
   Fe+3                  8.356e-025  4.859e-025   -24.078   -24.313    -0.236
   FeSO4+                2.407e-027  2.267e-027   -26.618   -26.645    -0.026
   FeCl+2                1.735e-027  1.363e-027   -26.761   -26.865    -0.105
   FeCl2+                6.009e-031  5.657e-031   -30.221   -30.247    -0.026
   Fe(SO4)2-             2.241e-032  2.110e-032   -31.650   -31.676    -0.026
   FeHSO4+2              1.308e-034  1.028e-034   -33.883   -33.988    -0.105
   FeCl3                 5.252e-036  5.256e-036   -35.280   -35.279     0.000
   Fe2(OH)2+4            2.421e-036  9.233e-037   -35.616   -36.035    -0.419
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.502   -48.156    -0.654
H(0)            1.978e-009
   H2                    9.890e-010  9.897e-010    -9.005    -9.005     0.000
K               1.893e-005
   K+                    1.893e-005  1.781e-005    -4.723    -4.749    -0.026
   KSO4-                 5.655e-011  5.324e-011   -10.248   -10.274    -0.026
Mg              7.429e-005
   Mg+2                  7.262e-005  5.747e-005    -4.139    -4.241    -0.102
   MgHCO3+               1.359e-006  1.280e-006    -5.867    -5.893    -0.026
   MgCO3                 2.889e-007  2.891e-007    -6.539    -6.539     0.000
   MgOH+                 1.308e-008  1.232e-008    -7.883    -7.909    -0.026
   MgSO4                 5.728e-009  5.732e-009    -8.242    -8.242     0.000
Mn(2)           1.448e-005
   Mn+2                  9.836e-006  7.729e-006    -5.007    -5.112    -0.105
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.393e-006  1.311e-006    -5.856    -5.882    -0.026
   MnOH+                 1.246e-008  1.173e-008    -7.905    -7.931    -0.026
   MnCl+                 3.107e-009  2.925e-009    -8.508    -8.534    -0.026
   MnSO4                 5.843e-010  5.848e-010    -9.233    -9.233     0.000
   MnCl2                 1.186e-013  1.186e-013   -12.926   -12.926     0.000
   Mn(OH)3-              2.678e-017  2.521e-017   -16.572   -16.598    -0.026
   MnCl3-                3.224e-018  3.036e-018   -17.492   -17.518    -0.026
Mn(3)           5.884e-036
   Mn+3                  5.884e-036  3.421e-036   -35.230   -35.466    -0.236
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.654   -80.758    -0.105
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.960   -94.986    -0.026
Na              2.176e-004
   Na+                   2.174e-004  2.048e-004    -3.663    -3.689    -0.026
   NaHCO3                2.190e-007  2.192e-007    -6.660    -6.659     0.000
   NaCO3-                2.134e-008  2.010e-008    -7.671    -7.697    -0.026



   NaSO4-                4.637e-010  4.366e-010    -9.334    -9.360    -0.026
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.371   -74.371     0.000
S(-2)           2.078e-004
   HS-                   1.473e-004  1.387e-004    -3.832    -3.858    -0.026
   H2S                   2.052e-005  2.054e-005    -4.688    -4.687     0.000
   Fe(HS)2               6.085e-006  6.089e-006    -5.216    -5.215     0.000
   S5-2                  2.574e-006  2.081e-006    -5.589    -5.682    -0.092
   S4-2                  1.512e-006  1.214e-006    -5.821    -5.916    -0.095
   S6-2                  1.324e-006  1.077e-006    -5.878    -5.968    -0.090
   AsS(OH)(HS)-          3.044e-007  2.866e-007    -6.517    -6.543    -0.026
   Fe(HS)3-              9.768e-008  9.197e-008    -7.010    -7.036    -0.026
   S-2                   1.259e-009  9.891e-010    -8.900    -9.005    -0.105
   S3-2                  5.363e-010  4.278e-010    -9.271    -9.369    -0.098
   S2-2                  3.061e-011  2.428e-011   -10.514   -10.615    -0.101
   As3S4(HS)2-           1.137e-017  1.070e-017   -16.944   -16.970    -0.026
S(6)            5.998e-007
   SO4-2                 5.396e-007  4.255e-007    -6.268    -6.371    -0.103
   CaSO4                 5.331e-008  5.335e-008    -7.273    -7.273     0.000
   MgSO4                 5.728e-009  5.732e-009    -8.242    -8.242     0.000
   MnSO4                 5.843e-010  5.848e-010    -9.233    -9.233     0.000
   NaSO4-                4.637e-010  4.366e-010    -9.334    -9.360    -0.026
   BaSO4                 8.936e-011  8.942e-011   -10.049   -10.049     0.000
   KSO4-                 5.655e-011  5.324e-011   -10.248   -10.274    -0.026
   FeSO4                 2.685e-011  2.687e-011   -10.571   -10.571     0.000
   HSO4-                 7.441e-013  7.006e-013   -12.128   -12.155    -0.026
   CaHSO4+               5.622e-015  5.293e-015   -14.250   -14.276    -0.026
   FeHSO4+               3.177e-018  2.991e-018   -17.498   -17.524    -0.026
   FeSO4+                2.407e-027  2.267e-027   -26.618   -26.645    -0.026
   Fe(SO4)2-             2.241e-032  2.110e-032   -31.650   -31.676    -0.026
   FeHSO4+2              1.308e-034  1.028e-034   -33.883   -33.988    -0.105

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.21   -9.57   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.81  -18.19   -1.38  As2O3
Artinite         -7.82    1.78    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.41  -45.18    8.23  As2O5
As2S3(am)        -8.17  -53.07  -44.90  As2S3
As_native        -5.34  -17.88  -12.53  As
Ba3(AsO4)2       -9.79  -59.90  -50.11  Ba3(AsO4)2
Barite           -2.78  -12.75   -9.97  BaSO4
Birnessite      -27.32   16.28   43.60  MnO2
Bixbyite        -23.69  -24.30   -0.61  Mn2O3
Brucite          -5.54   11.30   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.47  -50.38  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.31   -3.17   -2.86  CH4
Claudetite      -16.85  -18.19   -1.34  As2O3
CO2(g)           -2.67   -4.14   -1.47  CO2
Dolomite         -0.91  -18.00  -17.09  CaMg(CO3)2
Dolomite(d)      -1.46  -18.00  -16.54  CaMg(CO3)2
Epsomite         -8.47  -10.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.50   -4.54   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.38   -2.54   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.61  -39.42  -45.03  Fe3S4
Gypsum           -4.99   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.85   -9.00   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.69   -4.69   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl



Hausmannite     -23.88   37.15   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.07  -37.04  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.01  -26.77   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.55  -44.38   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.60  -43.81   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.46  -42.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.44  -46.83   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.11   -2.54   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.49   -9.52   -8.03  MgCO3
Magnetite         3.36    7.09    3.74  Fe3O4
Manganite       -11.98   13.36   25.34  MnOOH
Melanterite     -10.61  -12.82   -2.21  FeSO4:7H2O
Mirabilite      -12.63  -13.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.33  -90.05   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.40  -56.11  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.89  -13.18    2.71  MnCl2:4H2O
MnS(Green)       -5.00   -1.20    3.80  MnS
MnSO4           -14.15  -11.48    2.67  MnSO4
Nahcolite        -5.86   -6.41   -0.55  NaHCO3
Natron          -11.34  -12.66   -1.31  Na2CO3:10H2O
Nesquehonite     -3.90   -9.52   -5.62  MgCO3:3H2O
Nsutite         -26.28   16.28   42.56  MnO2
O2(g)           -71.48  -74.37   -2.89  O2
Orpiment         -6.77  -53.07  -46.30  As2S3
Portlandite     -10.46   12.34   22.80  Ca(OH)2
Pyrite           10.17   -8.31  -18.48  FeS2
Pyrochroite      -4.77   10.43   15.20  Mn(OH)2
Pyrolusite      -25.10   16.28   41.38  MnO2
Realgar          -3.71  -23.65  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite         -0.84  -11.73  -10.89  FeCO3
Siderite(d)(3)   -1.28  -11.73  -10.45  FeCO3
Sulfur           -3.67  -18.69  -15.03  S
Thenardite      -13.57  -13.75   -0.18  Na2SO4
Thermonatrite   -12.78  -12.66    0.13  Na2CO3:H2O
Trona           -18.27  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.09  -11.66   -8.56  BaCO3

Reaction step 11.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.40   16.20   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.926e-002 -7.398e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.059e-002 -1.124e-005
Manganite          -12.07   13.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.323e-004  4.323e-004
Siderite(d)(3)      -1.19  -11.64  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.13  -11.69   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.072e-005  Surface charge, eq

Hfo_s         
 5.294e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.788e-006       0.716  3.788e-006      -5.422
Hfo_sOHCa+2      1.411e-006       0.267  1.411e-006      -5.850
Hfo_sOFe+        6.011e-008       0.011  6.011e-008      -7.221
Hfo_sOH          2.236e-008       0.004  2.236e-008      -7.651
Hfo_sOH2+        8.518e-009       0.002  8.518e-009      -8.070
Hfo_sOHBa+2      2.681e-009       0.001  2.681e-009      -8.572
Hfo_sO-          1.344e-009       0.000  1.344e-009      -8.871

Hfo           
 8.072e-005  Surface charge, eq

Hfo_w         
 2.118e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.226e-004       0.579  1.226e-004      -3.912
Hfo_wOH2+        4.669e-005       0.220  4.669e-005      -4.331
Hfo_wOMn+        1.649e-005       0.078  1.649e-005      -4.783
Hfo_wOMg+        9.154e-006       0.043  9.154e-006      -5.038
Hfo_wO-          7.369e-006       0.035  7.370e-006      -5.133
Hfo_wOCa+        5.991e-006       0.028  5.991e-006      -5.222
Hfo_wOFe+        3.075e-006       0.015  3.075e-006      -5.512
Hfo_wOFeOH       4.236e-007       0.002  4.236e-007      -6.373
Hfo_wH2AsO3      2.295e-008       0.000  2.295e-008      -7.639
Hfo_wOHSO4-2     2.957e-010       0.000  2.957e-010      -9.529
Hfo_wOBa+        1.646e-010       0.000  1.646e-010      -9.784
Hfo_wSO4-        5.647e-011       0.000  5.647e-011     -10.248
Hfo_wOHAsO4-3    1.151e-014       0.000  1.151e-014     -13.939
Hfo_wHAsO4-      3.739e-017       0.000  3.739e-017     -16.427
Hfo_wH2AsO4      4.609e-019       0.000  4.609e-019     -18.336

Mno           
-5.903e-033  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.313e-032       0.000  2.313e-032     -31.636
Mno_O3-2         2.943e-033       0.000  2.943e-033     -32.531
Mno_O3Ca         1.435e-033       0.000  1.435e-033     -32.843
Mno_O3Na-        6.375e-035       0.000  6.375e-035     -34.196
Mno_O3HMn+       6.208e-035       0.000  6.208e-035     -34.207
Mno_O3Mg         4.690e-035       0.000  4.690e-035     -34.329
Mno_O3H-         1.980e-035       0.000  1.980e-035     -34.703
Mno_O3Ba         1.856e-035       0.000  1.856e-035     -34.731
Mno_O3HCa+       3.361e-036       0.000  3.361e-036     -35.474
Mno_O3HBa+       7.771e-038       0.000  7.771e-038     -37.110



Mno_O3HMg+       7.436e-038       0.000  7.436e-038     -37.129
Mno_O3HNa        4.001e-038       0.000  4.001e-038     -37.398
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        1.352e-046       0.000  1.352e-046     -45.869
Mno_O3H3Cl       3.452e-049       0.000  3.452e-049     -48.462

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.080e-007  3.080e-007
Ba               5.430e-007  5.430e-007
C                3.074e-003  3.074e-003
Ca               8.870e-004  8.870e-004
Cl               9.873e-005  9.873e-005
Fe               8.635e-006  8.635e-006
K                1.893e-005  1.893e-005
Mg               7.571e-005  7.571e-005
Mn               1.552e-005  1.552e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.709      Charge balance
                                       pe  =  -4.778      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.255e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.393e-003
                       Total CO2 (mol/kg)  =  2.296e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.813e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.13
                               Iterations  =  35
                                  Total H  = 1.110174e+002
                                  Total O  = 5.551276e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.452e-007  5.123e-007    -6.263    -6.290    -0.027
   H+                    2.069e-008  1.954e-008    -7.684    -7.709    -0.025
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.080e-007
   AsS(OH)(HS)-          3.072e-007  2.887e-007    -6.513    -6.540    -0.027
   H3AsO3                7.280e-010  7.286e-010    -9.138    -9.138     0.000
   H2AsO3-               2.809e-011  2.640e-011   -10.551   -10.578    -0.027
   As3S4(HS)2-           1.550e-017  1.456e-017   -16.810   -16.837    -0.027
   H4AsO3+               7.505e-018  7.053e-018   -17.125   -17.152    -0.027
   HAsO3-2               3.457e-018  2.696e-018   -17.461   -17.569    -0.108
   AsO3-3                4.817e-026  2.753e-026   -25.317   -25.560    -0.243
As(5)           3.412e-017
   HAsO4-2               2.764e-017  2.155e-017   -16.559   -16.666    -0.108
   H2AsO4-               6.477e-018  6.087e-018   -17.189   -17.216    -0.027
   AsO4-3                4.321e-021  2.470e-021   -20.364   -20.607    -0.243
   H3AsO4                2.371e-023  2.373e-023   -22.625   -22.625     0.000
Ba              5.430e-007
   Ba+2                  5.332e-007  4.158e-007    -6.273    -6.381    -0.108
   BaHCO3+               8.657e-009  8.135e-009    -8.063    -8.090    -0.027
   BaCO3                 1.052e-009  1.052e-009    -8.978    -8.978     0.000
   BaSO4                 8.150e-011  8.156e-011   -10.089   -10.089     0.000
   BaOH+                 7.674e-013  7.211e-013   -12.115   -12.142    -0.027
C(-4)           7.785e-004
   CH4                   7.785e-004  7.791e-004    -3.109    -3.108     0.000



C(4)            2.296e-003
   HCO3-                 2.169e-003  2.041e-003    -2.664    -2.690    -0.026
   CO2                   8.960e-005  8.967e-005    -4.048    -4.047     0.000
   CaHCO3+               1.873e-005  1.760e-005    -4.727    -4.754    -0.027
   CO3-2                 6.247e-006  4.899e-006    -5.204    -5.310    -0.106
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.610e-006  1.513e-006    -5.793    -5.820    -0.027
   MgHCO3+               1.476e-006  1.387e-006    -5.831    -5.858    -0.027
   MgCO3                 2.714e-007  2.716e-007    -6.566    -6.566     0.000
   NaHCO3                2.344e-007  2.345e-007    -6.630    -6.630     0.000
   FeHCO3+               1.017e-007  9.556e-008    -6.993    -7.020    -0.027
   FeCO3                 5.498e-008  5.502e-008    -7.260    -7.259     0.000
   NaCO3-                1.984e-008  1.864e-008    -7.703    -7.730    -0.027
   BaHCO3+               8.657e-009  8.135e-009    -8.063    -8.090    -0.027
   BaCO3                 1.052e-009  1.052e-009    -8.978    -8.978     0.000
Ca              8.870e-004
   Ca+2                  8.626e-004  6.762e-004    -3.064    -3.170    -0.106
   CaHCO3+               1.873e-005  1.760e-005    -4.727    -4.754    -0.027
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.276e-008  5.280e-008    -7.278    -7.277     0.000
   CaOH+                 6.112e-009  5.743e-009    -8.214    -8.241    -0.027
   CaHSO4+               6.431e-015  6.044e-015   -14.192   -14.219    -0.027
Cl              9.873e-005
   Cl-                   9.873e-005  9.273e-005    -4.006    -4.033    -0.027
   MnCl+                 3.343e-009  3.141e-009    -8.476    -8.503    -0.027
   FeCl+                 6.377e-011  5.993e-011   -10.195   -10.222    -0.027
   MnCl2                 1.271e-013  1.272e-013   -12.896   -12.896     0.000
   MnCl3-                3.456e-018  3.247e-018   -17.461   -17.488    -0.027
   FeCl+2                2.679e-027  2.089e-027   -26.572   -26.680    -0.108
   FeCl2+                9.208e-031  8.653e-031   -30.036   -30.063    -0.027
   FeCl3                 8.017e-036  8.023e-036   -35.096   -35.096     0.000
Fe(2)           8.635e-006
   Fe(HS)2               7.747e-006  7.753e-006    -5.111    -5.111     0.000
   Fe+2                  6.003e-007  4.682e-007    -6.222    -6.330    -0.108
   Fe(HS)3-              1.225e-007  1.151e-007    -6.912    -6.939    -0.027
   FeHCO3+               1.017e-007  9.556e-008    -6.993    -7.020    -0.027
   FeCO3                 5.498e-008  5.502e-008    -7.260    -7.259     0.000
   FeOH+                 8.063e-009  7.577e-009    -8.094    -8.120    -0.027
   FeCl+                 6.377e-011  5.993e-011   -10.195   -10.222    -0.027
   FeSO4                 3.256e-011  3.258e-011   -10.487   -10.487     0.000
   Fe(OH)2               3.298e-012  3.300e-012   -11.482   -11.481     0.000
   Fe(OH)3-              6.678e-015  6.276e-015   -14.175   -14.202    -0.027
   FeHSO4+               4.453e-018  4.185e-018   -17.351   -17.378    -0.027
Fe(3)           3.333e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.445e-015  4.177e-015   -14.352   -14.379    -0.027
   Fe(OH)4-              1.368e-015  1.285e-015   -14.864   -14.891    -0.027
   FeOH+2                3.161e-019  2.465e-019   -18.500   -18.608    -0.108
   Fe+3                  1.305e-024  7.460e-025   -23.884   -24.127    -0.243
   FeSO4+                3.406e-027  3.201e-027   -26.468   -26.495    -0.027
   FeCl+2                2.679e-027  2.089e-027   -26.572   -26.680    -0.108
   FeCl2+                9.208e-031  8.653e-031   -30.036   -30.063    -0.027
   Fe(SO4)2-             2.916e-032  2.741e-032   -31.535   -31.562    -0.027
   FeHSO4+2              2.148e-034  1.675e-034   -33.668   -33.776    -0.108
   FeCl3                 8.017e-036  8.023e-036   -35.096   -35.096     0.000
   Fe2(OH)2+4            4.421e-036  1.635e-036   -35.354   -35.786    -0.432
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.171   -47.845    -0.675
H(0)            1.940e-009
   H2                    9.701e-010  9.709e-010    -9.013    -9.013     0.000
K               1.893e-005
   K+                    1.893e-005  1.778e-005    -4.723    -4.750    -0.027
   KSO4-                 5.201e-011  4.888e-011   -10.284   -10.311    -0.027
Mg              7.571e-005
   Mg+2                  7.394e-005  5.810e-005    -4.131    -4.236    -0.105
   MgHCO3+               1.476e-006  1.387e-006    -5.831    -5.858    -0.027
   MgCO3                 2.714e-007  2.716e-007    -6.566    -6.566     0.000



   MgOH+                 1.149e-008  1.080e-008    -7.940    -7.967    -0.027
   MgSO4                 5.326e-009  5.330e-009    -8.274    -8.273     0.000
Mn(2)           1.552e-005
   Mn+2                  1.066e-005  8.316e-006    -4.972    -5.080    -0.108
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.610e-006  1.513e-006    -5.793    -5.820    -0.027
   MnOH+                 1.164e-008  1.094e-008    -7.934    -7.961    -0.027
   MnCl+                 3.343e-009  3.141e-009    -8.476    -8.503    -0.027
   MnSO4                 5.783e-010  5.787e-010    -9.238    -9.238     0.000
   MnCl2                 1.271e-013  1.272e-013   -12.896   -12.896     0.000
   Mn(OH)3-              1.880e-017  1.767e-017   -16.726   -16.753    -0.027
   MnCl3-                3.456e-018  3.247e-018   -17.461   -17.488    -0.027
Mn(3)           7.502e-036
   Mn+3                  7.502e-036  4.288e-036   -35.125   -35.368    -0.243
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.850   -80.958    -0.108
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.093   -95.120    -0.027
Na              2.176e-004
   Na+                   2.174e-004  2.044e-004    -3.663    -3.690    -0.027
   NaHCO3                2.344e-007  2.345e-007    -6.630    -6.630     0.000
   NaCO3-                1.984e-008  1.864e-008    -7.703    -7.730    -0.027
   NaSO4-                4.265e-010  4.008e-010    -9.370    -9.397    -0.027
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.355   -74.354     0.000
S(-2)           2.078e-004
   HS-                   1.450e-004  1.363e-004    -3.838    -3.865    -0.027
   H2S                   2.327e-005  2.329e-005    -4.633    -4.633     0.000
   Fe(HS)2               7.747e-006  7.753e-006    -5.111    -5.111     0.000
   S5-2                  2.206e-006  1.773e-006    -5.656    -5.751    -0.095
   S4-2                  1.296e-006  1.034e-006    -5.887    -5.985    -0.098
   S6-2                  1.134e-006  9.175e-007    -5.945    -6.037    -0.092
   AsS(OH)(HS)-          3.072e-007  2.887e-007    -6.513    -6.540    -0.027
   Fe(HS)3-              1.225e-007  1.151e-007    -6.912    -6.939    -0.027
   S-2                   1.080e-009  8.426e-010    -8.966    -9.074    -0.108
   S3-2                  4.600e-010  3.644e-010    -9.337    -9.438    -0.101
   S2-2                  2.626e-011  2.068e-011   -10.581   -10.684    -0.104
   As3S4(HS)2-           1.550e-017  1.456e-017   -16.810   -16.837    -0.027
S(6)            5.593e-007
   SO4-2                 5.000e-007  3.913e-007    -6.301    -6.407    -0.106
   CaSO4                 5.276e-008  5.280e-008    -7.278    -7.277     0.000
   MgSO4                 5.326e-009  5.330e-009    -8.274    -8.273     0.000
   MnSO4                 5.783e-010  5.787e-010    -9.238    -9.238     0.000
   NaSO4-                4.265e-010  4.008e-010    -9.370    -9.397    -0.027
   BaSO4                 8.150e-011  8.156e-011   -10.089   -10.089     0.000
   KSO4-                 5.201e-011  4.888e-011   -10.284   -10.311    -0.027
   FeSO4                 3.256e-011  3.258e-011   -10.487   -10.487     0.000
   HSO4-                 7.911e-013  7.434e-013   -12.102   -12.129    -0.027
   CaHSO4+               6.431e-015  6.044e-015   -14.192   -14.219    -0.027
   FeHSO4+               4.453e-018  4.185e-018   -17.351   -17.378    -0.027
   FeSO4+                3.406e-027  3.201e-027   -26.468   -26.495    -0.027
   Fe(SO4)2-             2.916e-032  2.741e-032   -31.535   -31.562    -0.027
   FeHSO4+2              2.148e-034  1.675e-034   -33.668   -33.776    -0.108

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite         -7.96    1.64    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.48  -45.25    8.23  As2O5
As2S3(am)        -8.10  -53.00  -44.90  As2S3
As_native        -5.40  -17.93  -12.53  As
Ba3(AsO4)2      -10.25  -60.36  -50.11  Ba3(AsO4)2
Barite           -2.82  -12.79   -9.97  BaSO4



Birnessite      -27.40   16.20   43.60  MnO2
Bixbyite        -23.87  -24.48   -0.61  Mn2O3
Brucite          -5.66   11.18   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.82  -50.72  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.25   -3.11   -2.86  CH4
Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -2.58   -4.05   -1.47  CO2
Dolomite         -0.94  -18.03  -17.09  CaMg(CO3)2
Dolomite(d)      -1.49  -18.03  -16.54  CaMg(CO3)2
Epsomite         -8.50  -10.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.48   -4.52   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.43   -2.49   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.83  -39.21  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.86   -9.01   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.64   -4.63   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -24.15   36.88   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.15  -37.12  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.24  -27.00   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.42  -44.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.48  -43.69   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.35  -42.63   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.26  -46.65   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.16   -2.49   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.52   -9.55   -8.03  MgCO3
Magnetite         3.35    7.09    3.74  Fe3O4
Manganite       -12.07   13.27   25.34  MnOOH
Melanterite     -10.53  -12.74   -2.21  FeSO4:7H2O
Mirabilite      -12.67  -13.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.25  -89.96   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.75  -56.46  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.86  -13.15    2.71  MnCl2:4H2O
MnS(Green)       -5.04   -1.24    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.83   -6.38   -0.55  NaHCO3
Natron          -11.38  -12.69   -1.31  Na2CO3:10H2O
Nesquehonite     -3.92   -9.55   -5.62  MgCO3:3H2O
Nsutite         -26.36   16.20   42.56  MnO2
O2(g)           -71.46  -74.35   -2.89  O2
Orpiment         -6.70  -53.00  -46.30  As2S3
Portlandite     -10.55   12.25   22.80  Ca(OH)2
Pyrite           10.28   -8.20  -18.48  FeS2
Pyrochroite      -4.86   10.34   15.20  Mn(OH)2
Pyrolusite      -25.18   16.20   41.38  MnO2
Realgar          -3.70  -23.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.49  -44.73  -20.25  FeAsO4:2H2O
Siderite         -0.75  -11.64  -10.89  FeCO3
Siderite(d)(3)   -1.19  -11.64  -10.45  FeCO3
Sulfur           -3.60  -18.63  -15.03  S
Thenardite      -13.61  -13.79   -0.18  Na2SO4
Thermonatrite   -12.81  -12.69    0.13  Na2CO3:H2O
Trona           -18.27  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.13  -11.69   -8.56  BaCO3

Reaction step 12.

Using solution 1.  River Water 



Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.48   16.13   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.919e-002 -8.070e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.059e-002 -1.357e-005
Manganite          -12.15   13.19   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.327e-004  4.327e-004
Siderite(d)(3)      -1.11  -11.56  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.16  -11.72   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.483e-005  Surface charge, eq

Hfo_s         
 5.293e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.643e-006       0.688  3.643e-006      -5.439
Hfo_sOHCa+2      1.544e-006       0.292  1.544e-006      -5.811
Hfo_sOFe+        6.945e-008       0.013  6.945e-008      -7.158
Hfo_sOH          2.291e-008       0.004  2.291e-008      -7.640
Hfo_sOH2+        9.931e-009       0.002  9.931e-009      -8.003
Hfo_sOHBa+2      2.726e-009       0.001  2.726e-009      -8.565
Hfo_sO-          1.211e-009       0.000  1.211e-009      -8.917

Hfo           
 8.483e-005  Surface charge, eq

Hfo_w         
 2.117e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.205e-004       0.569  1.205e-004      -3.919
Hfo_wOH2+        5.225e-005       0.247  5.225e-005      -4.282
Hfo_wOMn+        1.523e-005       0.072  1.523e-005      -4.817
Hfo_wOMg+        7.975e-006       0.038  7.975e-006      -5.098
Hfo_wO-          6.370e-006       0.030  6.370e-006      -5.196
Hfo_wOCa+        5.530e-006       0.026  5.530e-006      -5.257
Hfo_wOFe+        3.410e-006       0.016  3.410e-006      -5.467
Hfo_wOFeOH       4.128e-007       0.002  4.128e-007      -6.384
Hfo_wH2AsO3      2.087e-008       0.000  2.087e-008      -7.680
Hfo_wOHSO4-2     2.687e-010       0.000  2.687e-010      -9.571
Hfo_wOBa+        1.411e-010       0.000  1.411e-010      -9.850



Hfo_wSO4-        5.839e-011       0.000  5.839e-011     -10.234
Hfo_wOHAsO4-3    7.233e-015       0.000  7.233e-015     -14.141
Hfo_wHAsO4-      3.043e-017       0.000  3.043e-017     -16.517
Hfo_wH2AsO4      4.269e-019       0.000  4.269e-019     -18.370

Mno           
-5.886e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.468e-029       0.000  2.468e-029     -28.608
Mno_O3-2         2.940e-030       0.000  2.940e-030     -29.532
Mno_O3Ca         1.531e-030       0.000  1.531e-030     -29.815
Mno_O3HMn+       7.536e-032       0.000  7.536e-032     -31.123
Mno_O3Na-        6.357e-032       0.000  6.357e-032     -31.197
Mno_O3Mg         4.722e-032       0.000  4.722e-032     -31.326
Mno_O3H-         2.250e-032       0.000  2.250e-032     -31.648
Mno_O3Ba         1.839e-032       0.000  1.839e-032     -31.735
Mno_O3HCa+       4.079e-033       0.000  4.080e-033     -32.389
Mno_O3HBa+       8.763e-035       0.000  8.763e-035     -34.057
Mno_O3HMg+       8.519e-035       0.000  8.519e-035     -34.070
Mno_O3HNa        4.540e-035       0.000  4.540e-035     -34.343
Mno_O3H2         1.293e-037       0.000  1.293e-037     -36.888
Mno_O3H3+        1.989e-043       0.000  1.989e-043     -42.701
Mno_O3H3Cl       5.071e-046       0.000  5.071e-046     -45.295

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.101e-007  3.101e-007
Ba               5.430e-007  5.430e-007
C                3.341e-003  3.341e-003
Ca               9.544e-004  9.544e-004
Cl               9.873e-005  9.873e-005
Fe               1.063e-005  1.063e-005
K                1.893e-005  1.893e-005
Mg               7.689e-005  7.689e-005
Mn               1.655e-005  1.655e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.653      Charge balance
                                       pe  =  -4.718      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.460e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.540e-003
                       Total CO2 (mol/kg)  =  2.464e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.855e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.86
                               Iterations  =  34
                                  Total H  = 1.110178e+002
                                  Total O  = 5.551317e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.800e-007  4.503e-007    -6.319    -6.347    -0.028
   H+                    2.358e-008  2.223e-008    -7.628    -7.653    -0.026



   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.101e-007
   AsS(OH)(HS)-          3.094e-007  2.902e-007    -6.510    -6.537    -0.028
   H3AsO3                6.731e-010  6.736e-010    -9.172    -9.172     0.000
   H2AsO3-               2.287e-011  2.145e-011   -10.641   -10.669    -0.028
   As3S4(HS)2-           2.042e-017  1.915e-017   -16.690   -16.718    -0.028
   H4AsO3+               7.910e-018  7.420e-018   -17.102   -17.130    -0.028
   HAsO3-2               2.486e-018  1.925e-018   -17.604   -17.716    -0.111
   AsO3-3                3.072e-026  1.728e-026   -25.513   -25.762    -0.250
As(5)           2.561e-017
   HAsO4-2               2.024e-017  1.567e-017   -16.694   -16.805    -0.111
   H2AsO4-               5.369e-018  5.037e-018   -17.270   -17.298    -0.028
   AsO4-3                2.806e-021  1.578e-021   -20.552   -20.802    -0.250
   H3AsO4                2.232e-023  2.234e-023   -22.651   -22.651     0.000
Ba              5.430e-007
   Ba+2                  5.328e-007  4.125e-007    -6.273    -6.385    -0.111
   BaHCO3+               9.167e-009  8.600e-009    -8.038    -8.066    -0.028
   BaCO3                 9.769e-010  9.777e-010    -9.010    -9.010     0.000
   BaSO4                 7.470e-011  7.476e-011   -10.127   -10.126     0.000
   BaOH+                 6.702e-013  6.287e-013   -12.174   -12.202    -0.028
C(-4)           8.776e-004
   CH4                   8.776e-004  8.783e-004    -3.057    -3.056     0.000
C(4)            2.464e-003
   HCO3-                 2.315e-003  2.175e-003    -2.635    -2.663    -0.027
   CO2                   1.086e-004  1.087e-004    -3.964    -3.964     0.000
   CaHCO3+               2.135e-005  2.003e-005    -4.671    -4.698    -0.028
   CO3-2                 5.890e-006  4.587e-006    -5.230    -5.338    -0.109
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.835e-006  1.721e-006    -5.736    -5.764    -0.028
   MgHCO3+               1.588e-006  1.490e-006    -5.799    -5.827    -0.028
   MgCO3                 2.561e-007  2.563e-007    -6.592    -6.591     0.000
   NaHCO3                2.493e-007  2.495e-007    -6.603    -6.603     0.000
   FeHCO3+               1.393e-007  1.306e-007    -6.856    -6.884    -0.028
   FeCO3                 6.605e-008  6.610e-008    -7.180    -7.180     0.000
   NaCO3-                1.858e-008  1.743e-008    -7.731    -7.759    -0.028
   BaHCO3+               9.167e-009  8.600e-009    -8.038    -8.066    -0.028
   BaCO3                 9.769e-010  9.777e-010    -9.010    -9.010     0.000
Ca              9.544e-004
   Ca+2                  9.275e-004  7.221e-004    -3.033    -3.141    -0.109
   CaHCO3+               2.135e-005  2.003e-005    -4.671    -4.698    -0.028
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.205e-008  5.209e-008    -7.284    -7.283     0.000
   CaOH+                 5.746e-009  5.390e-009    -8.241    -8.268    -0.028
   CaHSO4+               7.233e-015  6.785e-015   -14.141   -14.168    -0.028
Cl              9.873e-005
   Cl-                   9.873e-005  9.256e-005    -4.006    -4.034    -0.028
   MnCl+                 3.570e-009  3.348e-009    -8.447    -8.475    -0.028
   FeCl+                 8.181e-011  7.675e-011   -10.087   -10.115    -0.028
   MnCl2                 1.352e-013  1.353e-013   -12.869   -12.869     0.000
   MnCl3-                3.677e-018  3.449e-018   -17.435   -17.462    -0.028
   FeCl+2                3.967e-027  3.072e-027   -26.402   -26.513    -0.111
   FeCl2+                1.354e-030  1.270e-030   -29.868   -29.896    -0.028
   FeCl3                 1.175e-035  1.176e-035   -34.930   -34.930     0.000
Fe(2)           1.063e-005
   Fe(HS)2               9.496e-006  9.504e-006    -5.022    -5.022     0.000
   Fe+2                  7.757e-007  6.007e-007    -6.110    -6.221    -0.111
   Fe(HS)3-              1.470e-007  1.379e-007    -6.833    -6.860    -0.028
   FeHCO3+               1.393e-007  1.306e-007    -6.856    -6.884    -0.028
   FeCO3                 6.605e-008  6.610e-008    -7.180    -7.180     0.000
   FeOH+                 9.107e-009  8.543e-009    -8.041    -8.068    -0.028
   FeCl+                 8.181e-011  7.675e-011   -10.087   -10.115    -0.028
   FeSO4                 3.859e-011  3.862e-011   -10.414   -10.413     0.000
   Fe(OH)2               3.268e-012  3.271e-012   -11.486   -11.485     0.000
   Fe(OH)3-              5.826e-015  5.465e-015   -14.235   -14.262    -0.028
   FeHSO4+               6.016e-018  5.644e-018   -17.221   -17.248    -0.028
Fe(3)           3.379e-014



   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.067e-015  4.753e-015   -14.295   -14.323    -0.028
   Fe(OH)4-              1.204e-015  1.130e-015   -14.919   -14.947    -0.028
   FeOH+2                4.121e-019  3.191e-019   -18.385   -18.496    -0.111
   Fe+3                  1.954e-024  1.099e-024   -23.709   -23.959    -0.250
   FeSO4+                4.645e-027  4.357e-027   -26.333   -26.361    -0.028
   FeCl+2                3.967e-027  3.072e-027   -26.402   -26.513    -0.111
   FeCl2+                1.354e-030  1.270e-030   -29.868   -29.896    -0.028
   Fe(SO4)2-             3.674e-032  3.446e-032   -31.435   -31.463    -0.028
   FeHSO4+2              3.350e-034  2.594e-034   -33.475   -33.586    -0.111
   FeCl3                 1.175e-035  1.176e-035   -34.930   -34.930     0.000
   Fe2(OH)2+4            7.624e-036  2.741e-036   -35.118   -35.562    -0.444
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.871   -47.565    -0.694
H(0)            1.905e-009
   H2                    9.526e-010  9.533e-010    -9.021    -9.021     0.000
K               1.893e-005
   K+                    1.893e-005  1.774e-005    -4.723    -4.751    -0.028
   KSO4-                 4.806e-011  4.508e-011   -10.318   -10.346    -0.028
Mg              7.689e-005
   Mg+2                  7.503e-005  5.856e-005    -4.125    -4.232    -0.108
   MgHCO3+               1.588e-006  1.490e-006    -5.799    -5.827    -0.028
   MgCO3                 2.561e-007  2.563e-007    -6.592    -6.591     0.000
   MgOH+                 1.019e-008  9.563e-009    -7.992    -8.019    -0.028
   MgSO4                 4.959e-009  4.963e-009    -8.305    -8.304     0.000
Mn(2)           1.655e-005
   Mn+2                  1.147e-005  8.880e-006    -4.941    -5.052    -0.111
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.835e-006  1.721e-006    -5.736    -5.764    -0.028
   MnOH+                 1.094e-008  1.027e-008    -7.961    -7.989    -0.028
   MnCl+                 3.570e-009  3.348e-009    -8.447    -8.475    -0.028
   MnSO4                 5.705e-010  5.710e-010    -9.244    -9.243     0.000
   MnCl2                 1.352e-013  1.353e-013   -12.869   -12.869     0.000
   Mn(OH)3-              1.365e-017  1.281e-017   -16.865   -16.893    -0.028
   MnCl3-                3.677e-018  3.449e-018   -17.435   -17.462    -0.028
Mn(3)           9.347e-036
   Mn+3                  9.347e-036  5.257e-036   -35.029   -35.279    -0.250
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.027   -81.138    -0.111
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.212   -95.240    -0.028
Na              2.176e-004
   Na+                   2.174e-004  2.040e-004    -3.663    -3.690    -0.028
   NaHCO3                2.493e-007  2.495e-007    -6.603    -6.603     0.000
   NaCO3-                1.858e-008  1.743e-008    -7.731    -7.759    -0.028
   NaSO4-                3.941e-010  3.697e-010    -9.404    -9.432    -0.028
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.339   -74.339     0.000
S(-2)           2.078e-004
   HS-                   1.420e-004  1.332e-004    -3.848    -3.875    -0.028
   H2S                   2.588e-005  2.590e-005    -4.587    -4.587     0.000
   Fe(HS)2               9.496e-006  9.504e-006    -5.022    -5.022     0.000
   S5-2                  1.905e-006  1.523e-006    -5.720    -5.817    -0.097
   S4-2                  1.120e-006  8.885e-007    -5.951    -6.051    -0.100
   S6-2                  9.795e-007  7.882e-007    -6.009    -6.103    -0.094
   AsS(OH)(HS)-          3.094e-007  2.902e-007    -6.510    -6.537    -0.028
   Fe(HS)3-              1.470e-007  1.379e-007    -6.833    -6.860    -0.028
   S-2                   9.348e-010  7.239e-010    -9.029    -9.140    -0.111
   S3-2                  3.976e-010  3.131e-010    -9.401    -9.504    -0.104
   S2-2                  2.271e-011  1.777e-011   -10.644   -10.750    -0.106
   As3S4(HS)2-           2.042e-017  1.915e-017   -16.690   -16.718    -0.028
S(6)            5.233e-007
   SO4-2                 4.652e-007  3.616e-007    -6.332    -6.442    -0.109
   CaSO4                 5.205e-008  5.209e-008    -7.284    -7.283     0.000
   MgSO4                 4.959e-009  4.963e-009    -8.305    -8.304     0.000
   MnSO4                 5.705e-010  5.710e-010    -9.244    -9.243     0.000
   NaSO4-                3.941e-010  3.697e-010    -9.404    -9.432    -0.028
   BaSO4                 7.470e-011  7.476e-011   -10.127   -10.126     0.000



   KSO4-                 4.806e-011  4.508e-011   -10.318   -10.346    -0.028
   FeSO4                 3.859e-011  3.862e-011   -10.414   -10.413     0.000
   HSO4-                 8.331e-013  7.815e-013   -12.079   -12.107    -0.028
   CaHSO4+               7.233e-015  6.785e-015   -14.141   -14.168    -0.028
   FeHSO4+               6.016e-018  5.644e-018   -17.221   -17.248    -0.028
   FeSO4+                4.645e-027  4.357e-027   -26.333   -26.361    -0.028
   Fe(SO4)2-             3.674e-032  3.446e-032   -31.435   -31.463    -0.028
   FeHSO4+2              3.350e-034  2.594e-034   -33.475   -33.586    -0.111

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.96  -18.34   -1.38  As2O3
Artinite         -8.10    1.50    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.53  -45.30    8.23  As2O5
As2S3(am)        -8.03  -52.93  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -10.65  -60.76  -50.11  Ba3(AsO4)2
Barite           -2.86  -12.83   -9.97  BaSO4
Birnessite      -27.48   16.13   43.60  MnO2
Bixbyite        -24.03  -24.64   -0.61  Mn2O3
Brucite          -5.77   11.07   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.12  -51.03  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.20   -3.06   -2.86  CH4
Claudetite      -17.00  -18.34   -1.34  As2O3
CO2(g)           -2.50   -3.96   -1.47  CO2
Dolomite         -0.96  -18.05  -17.09  CaMg(CO3)2
Dolomite(d)      -1.51  -18.05  -16.54  CaMg(CO3)2
Epsomite         -8.53  -10.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.47   -4.51   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.47   -2.44   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.01  -39.03  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.87   -9.02   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.59   -4.59   -1.00  H2S
Halite           -9.31   -7.72    1.58  NaCl
Hausmannite     -24.40   36.63   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.22  -37.19  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.45  -27.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.31  -44.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.38  -43.59   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.25  -42.53   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.11  -46.50   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.20   -2.44   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.54   -9.57   -8.03  MgCO3
Magnetite         3.35    7.08    3.74  Fe3O4
Manganite       -12.15   13.19   25.34  MnOOH
Melanterite     -10.45  -12.66   -2.21  FeSO4:7H2O
Mirabilite      -12.71  -13.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.17  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.05  -56.76  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.83  -13.12    2.71  MnCl2:4H2O
MnS(Green)       -5.07   -1.27    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.80   -6.35   -0.55  NaHCO3
Natron          -11.41  -12.72   -1.31  Na2CO3:10H2O
Nesquehonite     -3.95   -9.57   -5.62  MgCO3:3H2O



Nsutite         -26.44   16.13   42.56  MnO2
O2(g)           -71.45  -74.34   -2.89  O2
Orpiment         -6.63  -52.93  -46.30  As2S3
Portlandite     -10.64   12.16   22.80  Ca(OH)2
Pyrite           10.38   -8.10  -18.48  FeS2
Pyrochroite      -4.95   10.25   15.20  Mn(OH)2
Pyrolusite      -25.25   16.13   41.38  MnO2
Realgar          -3.69  -23.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite         -0.67  -11.56  -10.89  FeCO3
Siderite(d)(3)   -1.11  -11.56  -10.45  FeCO3
Sulfur           -3.55  -18.58  -15.03  S
Thenardite      -13.64  -13.82   -0.18  Na2SO4
Thermonatrite   -12.84  -12.72    0.13  Na2CO3:H2O
Trona           -18.28  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.16  -11.72   -8.56  BaCO3

Reaction step 13.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.913e-002 -8.726e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.597e-005
Manganite          -12.22   13.12   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.330e-004  4.330e-004
Siderite(d)(3)      -1.04  -11.49  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.19  -11.75   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.892e-005  Surface charge, eq

Hfo_s         
 5.292e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.504e-006       0.662  3.504e-006      -5.455
Hfo_sOHCa+2      1.670e-006       0.316  1.670e-006      -5.777
Hfo_sOFe+        7.896e-008       0.015  7.896e-008      -7.103
Hfo_sOH          2.335e-008       0.004  2.335e-008      -7.632



Hfo_sOH2+        1.139e-008       0.002  1.139e-008      -7.944
Hfo_sOHBa+2      2.758e-009       0.001  2.758e-009      -8.559
Hfo_sO-          1.097e-009       0.000  1.097e-009      -8.960

Hfo           
 8.892e-005  Surface charge, eq

Hfo_w         
 2.117e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.182e-004       0.558  1.182e-004      -3.927
Hfo_wOH2+        5.762e-005       0.272  5.762e-005      -4.239
Hfo_wOMn+        1.408e-005       0.067  1.408e-005      -4.851
Hfo_wOMg+        6.990e-006       0.033  6.990e-006      -5.156
Hfo_wO-          5.552e-006       0.026  5.552e-006      -5.256
Hfo_wOCa+        5.116e-006       0.024  5.116e-006      -5.291
Hfo_wOFe+        3.728e-006       0.018  3.728e-006      -5.428
Hfo_wOFeOH       4.013e-007       0.002  4.013e-007      -6.397
Hfo_wH2AsO3      1.926e-008       0.000  1.926e-008      -7.715
Hfo_wOHSO4-2     2.443e-010       0.000  2.443e-010      -9.612
Hfo_wOBa+        1.221e-010       0.000  1.221e-010      -9.913
Hfo_wSO4-        5.969e-011       0.000  5.969e-011     -10.224
Hfo_wOHAsO4-3    4.772e-015       0.000  4.772e-015     -14.321
Hfo_wHAsO4-      2.540e-017       0.000  2.540e-017     -16.595
Hfo_wH2AsO4      4.007e-019       0.000  4.007e-019     -18.397

Mno           
-4.031e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.797e-029       0.000  1.797e-029     -28.745
Mno_O3-2         2.017e-030       0.000  2.017e-030     -29.695
Mno_O3Ca         1.115e-030       0.000  1.115e-030     -29.953
Mno_O3HMn+       6.173e-032       0.000  6.173e-032     -31.209
Mno_O3Na-        4.355e-032       0.000  4.355e-032     -31.361
Mno_O3Mg         3.259e-032       0.000  3.259e-032     -31.487
Mno_O3H-         1.737e-032       0.000  1.737e-032     -31.760
Mno_O3Ba         1.253e-032       0.000  1.253e-032     -31.902
Mno_O3HCa+       3.342e-033       0.000  3.342e-033     -32.476
Mno_O3HBa+       6.714e-035       0.000  6.714e-035     -34.173
Mno_O3HMg+       6.613e-035       0.000  6.613e-035     -34.180
Mno_O3HNa        3.498e-035       0.000  3.498e-035     -34.456
Mno_O3H2         1.123e-037       0.000  1.123e-037     -36.950
Mno_O3H3+        1.943e-043       0.000  1.943e-043     -42.712
Mno_O3H3Cl       4.944e-046       0.000  4.944e-046     -45.306

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.117e-007  3.117e-007
Ba               5.430e-007  5.430e-007
C                3.607e-003  3.607e-003
Ca               1.020e-003  1.020e-003
Cl               9.873e-005  9.873e-005
Fe               1.272e-005  1.272e-005
K                1.893e-005  1.893e-005
Mg               7.787e-005  7.787e-005
Mn               1.757e-005  1.757e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   7.602      Charge balance
                                       pe  =  -4.663      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.660e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.684e-003
                       Total CO2 (mol/kg)  =  2.630e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.895e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.63
                               Iterations  =  29
                                  Total H  = 1.110182e+002
                                  Total O  = 5.551357e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.275e-007  4.003e-007    -6.369    -6.398    -0.028
   H+                    2.656e-008  2.501e-008    -7.576    -7.602    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.117e-007
   AsS(OH)(HS)-          3.110e-007  2.913e-007    -6.507    -6.536    -0.028
   H3AsO3                6.335e-010  6.340e-010    -9.198    -9.198     0.000
   H2AsO3-               1.917e-011  1.795e-011   -10.717   -10.746    -0.028
   As3S4(HS)2-           2.616e-017  2.450e-017   -16.582   -16.611    -0.028
   H4AsO3+               8.388e-018  7.855e-018   -17.076   -17.105    -0.028
   HAsO3-2               1.862e-018  1.432e-018   -17.730   -17.844    -0.114
   AsO3-3                2.063e-026  1.143e-026   -25.686   -25.942    -0.256
As(5)           2.000e-017
   HAsO4-2               1.542e-017  1.186e-017   -16.812   -16.926    -0.114
   H2AsO4-               4.579e-018  4.288e-018   -17.339   -17.368    -0.028
   AsO4-3                1.917e-021  1.062e-021   -20.717   -20.974    -0.256
   H3AsO4                2.138e-023  2.139e-023   -22.670   -22.670     0.000
Ba              5.430e-007
   Ba+2                  5.323e-007  4.095e-007    -6.274    -6.388    -0.114
   BaHCO3+               9.660e-009  9.046e-009    -8.015    -8.044    -0.028
   BaCO3                 9.136e-010  9.144e-010    -9.039    -9.039     0.000
   BaSO4                 6.873e-011  6.879e-011   -10.163   -10.162     0.000
   BaOH+                 5.924e-013  5.548e-013   -12.227   -12.256    -0.028
C(-4)           9.767e-004
   CH4                   9.767e-004  9.775e-004    -3.010    -3.010     0.000
C(4)            2.630e-003
   HCO3-                 2.457e-003  2.305e-003    -2.610    -2.637    -0.028
   CO2                   1.295e-004  1.296e-004    -3.888    -3.887     0.000
   CaHCO3+               2.406e-005  2.253e-005    -4.619    -4.647    -0.028
   CO3-2                 5.585e-006  4.323e-006    -5.253    -5.364    -0.111
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.067e-006  1.936e-006    -5.685    -5.713    -0.028
   MgHCO3+               1.696e-006  1.588e-006    -5.771    -5.799    -0.028
   NaHCO3                2.637e-007  2.639e-007    -6.579    -6.578     0.000
   MgCO3                 2.427e-007  2.429e-007    -6.615    -6.615     0.000
   FeHCO3+               1.854e-007  1.737e-007    -6.732    -6.760    -0.028
   FeCO3                 7.806e-008  7.813e-008    -7.108    -7.107     0.000
   NaCO3-                1.750e-008  1.639e-008    -7.757    -7.785    -0.028
   BaHCO3+               9.660e-009  9.046e-009    -8.015    -8.044    -0.028
   BaCO3                 9.136e-010  9.144e-010    -9.039    -9.039     0.000
Ca              1.020e-003
   Ca+2                  9.907e-004  7.663e-004    -3.004    -3.116    -0.112
   CaHCO3+               2.406e-005  2.253e-005    -4.619    -4.647    -0.028
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.121e-008  5.126e-008    -7.291    -7.290     0.000
   CaOH+                 5.430e-009  5.086e-009    -8.265    -8.294    -0.028
   CaHSO4+               8.018e-015  7.509e-015   -14.096   -14.124    -0.028



Cl              9.873e-005
   Cl-                   9.873e-005  9.240e-005    -4.006    -4.034    -0.029
   MnCl+                 3.788e-009  3.548e-009    -8.422    -8.450    -0.028
   FeCl+                 1.026e-010  9.610e-011    -9.989   -10.017    -0.028
   MnCl2                 1.430e-013  1.431e-013   -12.845   -12.844     0.000
   MnCl3-                3.888e-018  3.641e-018   -17.410   -17.439    -0.028
   FeCl+2                5.673e-027  4.364e-027   -26.246   -26.360    -0.114
   FeCl2+                1.923e-030  1.801e-030   -29.716   -29.744    -0.028
   FeCl3                 1.663e-035  1.664e-035   -34.779   -34.779     0.000
Fe(2)           1.272e-005
   Fe(HS)2               1.129e-005  1.130e-005    -4.947    -4.947     0.000
   Fe+2                  9.796e-007  7.534e-007    -6.009    -6.123    -0.114
   FeHCO3+               1.854e-007  1.737e-007    -6.732    -6.760    -0.028
   Fe(HS)3-              1.705e-007  1.596e-007    -6.768    -6.797    -0.028
   FeCO3                 7.806e-008  7.813e-008    -7.108    -7.107     0.000
   FeOH+                 1.017e-008  9.527e-009    -7.993    -8.021    -0.028
   FeCl+                 1.026e-010  9.610e-011    -9.989   -10.017    -0.028
   FeSO4                 4.488e-011  4.491e-011   -10.348   -10.348     0.000
   Fe(OH)2               3.240e-012  3.243e-012   -11.489   -11.489     0.000
   Fe(OH)3-              5.144e-015  4.817e-015   -14.289   -14.317    -0.028
   FeHSO4+               7.883e-018  7.382e-018   -17.103   -17.132    -0.028
Fe(3)           3.430e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.709e-015  5.346e-015   -14.243   -14.272    -0.028
   Fe(OH)4-              1.072e-015  1.004e-015   -14.970   -14.998    -0.028
   FeOH+2                5.249e-019  4.038e-019   -18.280   -18.394    -0.114
   Fe+3                  2.823e-024  1.564e-024   -23.549   -23.806    -0.256
   FeSO4+                6.138e-027  5.748e-027   -26.212   -26.240    -0.028
   FeCl+2                5.673e-027  4.364e-027   -26.246   -26.360    -0.114
   FeCl2+                1.923e-030  1.801e-030   -29.716   -29.744    -0.028
   Fe(SO4)2-             4.501e-032  4.216e-032   -31.347   -31.375    -0.028
   FeHSO4+2              5.004e-034  3.849e-034   -33.301   -33.415    -0.114
   FeCl3                 1.663e-035  1.664e-035   -34.779   -34.779     0.000
   Fe2(OH)2+4            1.254e-035  4.388e-036   -34.902   -35.358    -0.456
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.597   -47.310    -0.712
H(0)            1.873e-009
   H2                    9.363e-010  9.371e-010    -9.029    -9.028     0.000
K               1.893e-005
   K+                    1.893e-005  1.771e-005    -4.723    -4.752    -0.029
   KSO4-                 4.455e-011  4.172e-011   -10.351   -10.380    -0.028
Mg              7.787e-005
   Mg+2                  7.592e-005  5.888e-005    -4.120    -4.230    -0.110
   MgHCO3+               1.696e-006  1.588e-006    -5.771    -5.799    -0.028
   MgCO3                 2.427e-007  2.429e-007    -6.615    -6.615     0.000
   MgOH+                 9.129e-009  8.549e-009    -8.040    -8.068    -0.028
   MgSO4                 4.623e-009  4.627e-009    -8.335    -8.335     0.000
Mn(2)           1.757e-005
   Mn+2                  1.225e-005  9.424e-006    -4.912    -5.026    -0.114
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.067e-006  1.936e-006    -5.685    -5.713    -0.028
   MnOH+                 1.034e-008  9.687e-009    -7.985    -8.014    -0.028
   MnCl+                 3.788e-009  3.548e-009    -8.422    -8.450    -0.028
   MnSO4                 5.613e-010  5.618e-010    -9.251    -9.250     0.000
   MnCl2                 1.430e-013  1.431e-013   -12.845   -12.844     0.000
   Mn(OH)3-              1.020e-017  9.550e-018   -16.991   -17.020    -0.028
   MnCl3-                3.888e-018  3.641e-018   -17.410   -17.439    -0.028
Mn(3)           1.142e-035
   Mn+3                  1.142e-035  6.330e-036   -34.942   -35.199    -0.256
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.188   -81.302    -0.114
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.320   -95.349    -0.028
Na              2.176e-004
   Na+                   2.173e-004  2.036e-004    -3.663    -3.691    -0.028
   NaHCO3                2.637e-007  2.639e-007    -6.579    -6.578     0.000
   NaCO3-                1.750e-008  1.639e-008    -7.757    -7.785    -0.028
   NaSO4-                3.653e-010  3.421e-010    -9.437    -9.466    -0.028



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.324   -74.324     0.000
S(-2)           2.079e-004
   HS-                   1.385e-004  1.297e-004    -3.858    -3.887    -0.028
   H2S                   2.834e-005  2.836e-005    -4.548    -4.547     0.000
   Fe(HS)2               1.129e-005  1.130e-005    -4.947    -4.947     0.000
   S5-2                  1.658e-006  1.318e-006    -5.780    -5.880    -0.100
   S4-2                  9.746e-007  7.691e-007    -6.011    -6.114    -0.103
   S6-2                  8.520e-007  6.823e-007    -6.070    -6.166    -0.096
   AsS(OH)(HS)-          3.110e-007  2.913e-007    -6.507    -6.536    -0.028
   Fe(HS)3-              1.705e-007  1.596e-007    -6.768    -6.797    -0.028
   S-2                   8.146e-010  6.266e-010    -9.089    -9.203    -0.114
   S3-2                  3.462e-010  2.710e-010    -9.461    -9.567    -0.106
   S2-2                  1.978e-011  1.538e-011   -10.704   -10.813    -0.109
   As3S4(HS)2-           2.616e-017  2.450e-017   -16.582   -16.611    -0.028
S(6)            4.910e-007
   SO4-2                 4.341e-007  3.352e-007    -6.362    -6.475    -0.112
   CaSO4                 5.121e-008  5.126e-008    -7.291    -7.290     0.000
   MgSO4                 4.623e-009  4.627e-009    -8.335    -8.335     0.000
   MnSO4                 5.613e-010  5.618e-010    -9.251    -9.250     0.000
   NaSO4-                3.653e-010  3.421e-010    -9.437    -9.466    -0.028
   BaSO4                 6.873e-011  6.879e-011   -10.163   -10.162     0.000
   FeSO4                 4.488e-011  4.491e-011   -10.348   -10.348     0.000
   KSO4-                 4.455e-011  4.172e-011   -10.351   -10.380    -0.028
   HSO4-                 8.702e-013  8.150e-013   -12.060   -12.089    -0.028
   CaHSO4+               8.018e-015  7.509e-015   -14.096   -14.124    -0.028
   FeHSO4+               7.883e-018  7.382e-018   -17.103   -17.132    -0.028
   FeSO4+                6.138e-027  5.748e-027   -26.212   -26.240    -0.028
   Fe(SO4)2-             4.501e-032  4.216e-032   -31.347   -31.375    -0.028
   FeHSO4+2              5.004e-034  3.849e-034   -33.301   -33.415    -0.114

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.23   -9.59   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.02  -18.40   -1.38  As2O3
Artinite         -8.22    1.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.57  -45.34    8.23  As2O5
As2S3(am)        -7.96  -52.86  -44.90  As2S3
As_native        -5.48  -18.02  -12.53  As
Ba3(AsO4)2      -11.00  -61.11  -50.11  Ba3(AsO4)2
Barite           -2.89  -12.86   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.17  -24.79   -0.61  Mn2O3
Brucite          -5.87   10.97   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.39  -51.29  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.15   -3.01   -2.86  CH4
Claudetite      -17.06  -18.40   -1.34  As2O3
CO2(g)           -2.42   -3.89   -1.47  CO2
Dolomite         -0.98  -18.07  -17.09  CaMg(CO3)2
Dolomite(d)      -1.53  -18.07  -16.54  CaMg(CO3)2
Epsomite         -8.56  -10.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.45   -4.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.51   -2.41   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.16  -38.87  -45.03  Fe3S4
Gypsum           -5.01   -9.59   -4.58  CaSO4:2H2O
H2(g)            -5.88   -9.03   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.55   -4.55   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.62   36.41   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.29  -37.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.64  -27.40   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.22  -44.05   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.30  -43.51   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.17  -42.45   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.97  -46.36   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.24   -2.41   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.57   -9.59   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -12.22   13.12   25.34  MnOOH
Melanterite     -10.39  -12.60   -2.21  FeSO4:7H2O
Mirabilite      -12.74  -13.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.11  -89.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.32  -57.03  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.80  -13.09    2.71  MnCl2:4H2O
MnS(Green)       -5.11   -1.31    3.80  MnS
MnSO4           -14.17  -11.50    2.67  MnSO4
Nahcolite        -5.78   -6.33   -0.55  NaHCO3
Natron          -11.44  -12.75   -1.31  Na2CO3:10H2O
Nesquehonite     -3.97   -9.59   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.06   42.56  MnO2
O2(g)           -71.43  -74.32   -2.89  O2
Orpiment         -6.56  -52.86  -46.30  As2S3
Portlandite     -10.71   12.09   22.80  Ca(OH)2
Pyrite           10.46   -8.02  -18.48  FeS2
Pyrochroite      -5.02   10.18   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.68  -23.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.60  -11.49  -10.89  FeCO3
Siderite(d)(3)   -1.04  -11.49  -10.45  FeCO3
Sulfur           -3.50  -18.53  -15.03  S
Thenardite      -13.68  -13.86   -0.18  Na2SO4
Thermonatrite   -12.87  -12.75    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.19  -11.75   -8.56  BaCO3

Reaction step 14.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -27.61   15.99   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.906e-002 -9.367e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.840e-005
Manganite          -12.29   13.05   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.332e-004  4.332e-004
Siderite(d)(3)      -0.97  -11.42  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.22  -11.78   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.294e-005  Surface charge, eq

Hfo_s         
 5.291e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.372e-006       0.637  3.372e-006      -5.472
Hfo_sOHCa+2      1.790e-006       0.338  1.790e-006      -5.747
Hfo_sOFe+        8.856e-008       0.017  8.856e-008      -7.053
Hfo_sOH          2.371e-008       0.004  2.371e-008      -7.625
Hfo_sOH2+        1.288e-008       0.002  1.288e-008      -7.890
Hfo_sOHBa+2      2.780e-009       0.001  2.780e-009      -8.556
Hfo_sO-          1.000e-009       0.000  1.000e-009      -9.000

Hfo           
 9.294e-005  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.156e-004       0.546  1.156e-004      -3.937
Hfo_wOH2+        6.277e-005       0.297  6.277e-005      -4.202
Hfo_wOMn+        1.306e-005       0.062  1.306e-005      -4.884
Hfo_wOMg+        6.161e-006       0.029  6.161e-006      -5.210
Hfo_wO-          4.876e-006       0.023  4.876e-006      -5.312
Hfo_wOCa+        4.743e-006       0.022  4.743e-006      -5.324
Hfo_wOFe+        4.029e-006       0.019  4.029e-006      -5.395
Hfo_wOFeOH       3.893e-007       0.002  3.894e-007      -6.410
Hfo_wH2AsO3      1.799e-008       0.000  1.799e-008      -7.745
Hfo_wOHSO4-2     2.221e-010       0.000  2.221e-010      -9.653
Hfo_wOBa+        1.065e-010       0.000  1.065e-010      -9.973
Hfo_wSO4-        6.047e-011       0.000  6.047e-011     -10.218
Hfo_wOHAsO4-3    3.278e-015       0.000  3.278e-015     -14.484
Hfo_wHAsO4-      2.164e-017       0.000  2.164e-017     -16.665
Hfo_wH2AsO4      3.803e-019       0.000  3.803e-019     -18.420

Mno           
-6.605e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.117e-029       0.000  3.117e-029     -28.506
Mno_O3-2         3.314e-030       0.000  3.314e-030     -29.480
Mno_O3Ca         1.934e-030       0.000  1.934e-030     -29.714
Mno_O3HMn+       1.192e-031       0.000  1.192e-031     -30.924
Mno_O3Na-        7.142e-032       0.000  7.142e-032     -31.146
Mno_O3Mg         5.373e-032       0.000  5.373e-032     -31.270
Mno_O3H-         3.178e-032       0.000  3.178e-032     -31.498
Mno_O3Ba         2.043e-032       0.000  2.043e-032     -31.690
Mno_O3HCa+       6.455e-033       0.000  6.455e-033     -32.190
Mno_O3HBa+       1.220e-034       0.000  1.220e-034     -33.914
Mno_O3HMg+       1.214e-034       0.000  1.214e-034     -33.916



Mno_O3HNa        6.390e-035       0.000  6.390e-035     -34.194
Mno_O3H2         2.288e-037       0.000  2.288e-037     -36.640
Mno_O3H3+        4.409e-043       0.000  4.410e-043     -42.356
Mno_O3H3Cl       1.120e-045       0.000  1.120e-045     -44.951

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.130e-007  3.130e-007
Ba               5.430e-007  5.430e-007
C                3.871e-003  3.870e-003
Ca               1.085e-003  1.085e-003
Cl               9.873e-005  9.873e-005
Fe               1.485e-005  1.485e-005
K                1.893e-005  1.893e-005
Mg               7.870e-005  7.870e-005
Mn               1.857e-005  1.857e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.555      Charge balance
                                       pe  =  -4.613      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.854e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.825e-003
                       Total CO2 (mol/kg)  =  2.795e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.936e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.43
                               Iterations  =  36
                                  Total H  = 1.110186e+002
                                  Total O  = 5.551397e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.844e-007  3.594e-007    -6.415    -6.444    -0.029
   H+                    2.962e-008  2.785e-008    -7.528    -7.555    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.130e-007
   AsS(OH)(HS)-          3.123e-007  2.920e-007    -6.505    -6.535    -0.029
   H3AsO3                6.049e-010  6.054e-010    -9.218    -9.218     0.000
   H2AsO3-               1.646e-011  1.539e-011   -10.784   -10.813    -0.029
   As3S4(HS)2-           3.276e-017  3.063e-017   -16.485   -16.514    -0.029
   H4AsO3+               8.935e-018  8.354e-018   -17.049   -17.078    -0.029
   HAsO3-2               1.442e-018  1.102e-018   -17.841   -17.958    -0.117
   AsO3-3                1.446e-026  7.897e-027   -25.840   -26.103    -0.263
As(5)           1.614e-017
   HAsO4-2               1.214e-017  9.279e-018   -16.916   -17.032    -0.117
   H2AsO4-               3.995e-018  3.736e-018   -17.398   -17.428    -0.029
   AsO4-3                1.365e-021  7.458e-022   -20.865   -21.127    -0.263
   H3AsO4                2.074e-023  2.076e-023   -22.683   -22.683     0.000
Ba              5.430e-007
   Ba+2                  5.319e-007  4.065e-007    -6.274    -6.391    -0.117
   BaHCO3+               1.013e-008  9.476e-009    -7.994    -8.023    -0.029
   BaCO3                 8.592e-010  8.599e-010    -9.066    -9.066     0.000
   BaSO4                 6.345e-011  6.351e-011   -10.198   -10.197     0.000
   BaOH+                 5.289e-013  4.946e-013   -12.277   -12.306    -0.029
C(-4)           1.076e-003
   CH4                   1.076e-003  1.077e-003    -2.968    -2.968     0.000
C(4)            2.795e-003



   HCO3-                 2.597e-003  2.432e-003    -2.586    -2.614    -0.028
   CO2                   1.522e-004  1.523e-004    -3.818    -3.817     0.000
   CaHCO3+               2.684e-005  2.509e-005    -4.571    -4.600    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.323e-006  4.094e-006    -5.274    -5.388    -0.114
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.306e-006  2.156e-006    -5.637    -5.666    -0.029
   MgHCO3+               1.799e-006  1.682e-006    -5.745    -5.774    -0.029
   NaHCO3                2.778e-007  2.780e-007    -6.556    -6.556     0.000
   FeHCO3+               2.411e-007  2.255e-007    -6.618    -6.647    -0.029
   MgCO3                 2.307e-007  2.309e-007    -6.637    -6.637     0.000
   FeCO3                 9.099e-008  9.107e-008    -7.041    -7.041     0.000
   NaCO3-                1.658e-008  1.550e-008    -7.780    -7.810    -0.029
   BaHCO3+               1.013e-008  9.476e-009    -7.994    -8.023    -0.029
   BaCO3                 8.592e-010  8.599e-010    -9.066    -9.066     0.000
Ca              1.085e-003
   Ca+2                  1.052e-003  8.091e-004    -2.978    -3.092    -0.114
   CaHCO3+               2.684e-005  2.509e-005    -4.571    -4.600    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.027e-008  5.032e-008    -7.299    -7.298     0.000
   CaOH+                 5.155e-009  4.820e-009    -8.288    -8.317    -0.029
   CaHSO4+               8.781e-015  8.210e-015   -14.056   -14.086    -0.029
Cl              9.873e-005
   Cl-                   9.873e-005  9.225e-005    -4.006    -4.035    -0.029
   MnCl+                 3.999e-009  3.739e-009    -8.398    -8.427    -0.029
   FeCl+                 1.263e-010  1.181e-010    -9.899    -9.928    -0.029
   MnCl2                 1.504e-013  1.506e-013   -12.823   -12.822     0.000
   MnCl3-                4.092e-018  3.826e-018   -17.388   -17.417    -0.029
   FeCl+2                7.877e-027  6.020e-027   -26.104   -26.220    -0.117
   FeCl2+                2.653e-030  2.481e-030   -29.576   -29.605    -0.029
   FeCl3                 2.287e-035  2.289e-035   -34.641   -34.640     0.000
Fe(2)           1.485e-005
   Fe(HS)2               1.310e-005  1.311e-005    -4.883    -4.882     0.000
   Fe+2                  1.213e-006  9.272e-007    -5.916    -6.033    -0.117
   FeHCO3+               2.411e-007  2.255e-007    -6.618    -6.647    -0.029
   Fe(HS)3-              1.923e-007  1.798e-007    -6.716    -6.745    -0.029
   FeCO3                 9.099e-008  9.107e-008    -7.041    -7.041     0.000
   FeOH+                 1.126e-008  1.053e-008    -7.949    -7.978    -0.029
   FeCl+                 1.263e-010  1.181e-010    -9.899    -9.928    -0.029
   FeSO4                 5.135e-011  5.140e-011   -10.289   -10.289     0.000
   Fe(OH)2               3.214e-012  3.217e-012   -11.493   -11.493     0.000
   Fe(OH)3-              4.589e-015  4.290e-015   -14.338   -14.368    -0.029
   FeHSO4+               1.006e-017  9.409e-018   -16.997   -17.026    -0.029
Fe(3)           3.485e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              6.369e-015  5.955e-015   -14.196   -14.225    -0.029
   Fe(OH)4-              9.644e-016  9.017e-016   -15.016   -15.045    -0.029
   FeOH+2                6.554e-019  5.009e-019   -18.184   -18.300    -0.117
   Fe+3                  3.956e-024  2.161e-024   -23.403   -23.665    -0.263
   FeSO4+                7.899e-027  7.386e-027   -26.102   -26.132    -0.029
   FeCl+2                7.877e-027  6.020e-027   -26.104   -26.220    -0.117
   FeCl2+                2.653e-030  2.481e-030   -29.576   -29.605    -0.029
   Fe(SO4)2-             5.386e-032  5.036e-032   -31.269   -31.298    -0.029
   FeHSO4+2              7.207e-034  5.508e-034   -33.142   -33.259    -0.117
   FeCl3                 2.287e-035  2.289e-035   -34.641   -34.640     0.000
   Fe2(OH)2+4            1.979e-035  6.753e-036   -34.704   -35.170    -0.467
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.346   -47.076    -0.730
H(0)            1.843e-009
   H2                    9.213e-010  9.221e-010    -9.036    -9.035     0.000
K               1.893e-005
   K+                    1.893e-005  1.769e-005    -4.723    -4.752    -0.029
   KSO4-                 4.142e-011  3.873e-011   -10.383   -10.412    -0.029
Mg              7.870e-005
   Mg+2                  7.666e-005  5.910e-005    -4.115    -4.228    -0.113
   MgHCO3+               1.799e-006  1.682e-006    -5.745    -5.774    -0.029
   MgCO3                 2.307e-007  2.309e-007    -6.637    -6.637     0.000
   MgOH+                 8.240e-009  7.704e-009    -8.084    -8.113    -0.029



   MgSO4                 4.315e-009  4.319e-009    -8.365    -8.365     0.000
Mn(2)           1.857e-005
   Mn+2                  1.302e-005  9.950e-006    -4.885    -5.002    -0.117
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.306e-006  2.156e-006    -5.637    -5.666    -0.029
   MnOH+                 9.819e-009  9.181e-009    -8.008    -8.037    -0.029
   MnCl+                 3.999e-009  3.739e-009    -8.398    -8.427    -0.029
   MnSO4                 5.510e-010  5.515e-010    -9.259    -9.258     0.000
   MnCl2                 1.504e-013  1.506e-013   -12.823   -12.822     0.000
   Mn(OH)3-              7.804e-018  7.296e-018   -17.108   -17.137    -0.029
   MnCl3-                4.092e-018  3.826e-018   -17.388   -17.417    -0.029
Mn(3)           1.374e-035
   Mn+3                  1.374e-035  7.504e-036   -34.862   -35.125    -0.263
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.335   -81.451    -0.117
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.419   -95.448    -0.029
Na              2.176e-004
   Na+                   2.173e-004  2.033e-004    -3.663    -3.692    -0.029
   NaHCO3                2.778e-007  2.780e-007    -6.556    -6.556     0.000
   NaCO3-                1.658e-008  1.550e-008    -7.780    -7.810    -0.029
   NaSO4-                3.397e-010  3.176e-010    -9.469    -9.498    -0.029
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.310   -74.310     0.000
S(-2)           2.079e-004
   HS-                   1.347e-004  1.260e-004    -3.871    -3.900    -0.029
   H2S                   3.065e-005  3.067e-005    -4.514    -4.513     0.000
   Fe(HS)2               1.310e-005  1.311e-005    -4.883    -4.882     0.000
   S5-2                  1.452e-006  1.149e-006    -5.838    -5.940    -0.102
   S4-2                  8.539e-007  6.704e-007    -6.069    -6.174    -0.105
   S6-2                  7.460e-007  5.948e-007    -6.127    -6.226    -0.098
   AsS(OH)(HS)-          3.123e-007  2.920e-007    -6.505    -6.535    -0.029
   Fe(HS)3-              1.923e-007  1.798e-007    -6.716    -6.745    -0.029
   S-2                   7.146e-010  5.462e-010    -9.146    -9.263    -0.117
   S3-2                  3.035e-010  2.362e-010    -9.518    -9.627    -0.109
   S2-2                  1.734e-011  1.341e-011   -10.761   -10.873    -0.112
   As3S4(HS)2-           3.276e-017  3.063e-017   -16.485   -16.514    -0.029
S(6)            4.618e-007
   SO4-2                 4.061e-007  3.117e-007    -6.391    -6.506    -0.115
   CaSO4                 5.027e-008  5.032e-008    -7.299    -7.298     0.000
   MgSO4                 4.315e-009  4.319e-009    -8.365    -8.365     0.000
   MnSO4                 5.510e-010  5.515e-010    -9.259    -9.258     0.000
   NaSO4-                3.397e-010  3.176e-010    -9.469    -9.498    -0.029
   BaSO4                 6.345e-011  6.351e-011   -10.198   -10.197     0.000
   FeSO4                 5.135e-011  5.140e-011   -10.289   -10.289     0.000
   KSO4-                 4.142e-011  3.873e-011   -10.383   -10.412    -0.029
   HSO4-                 9.027e-013  8.440e-013   -12.044   -12.074    -0.029
   CaHSO4+               8.781e-015  8.210e-015   -14.056   -14.086    -0.029
   FeHSO4+               1.006e-017  9.409e-018   -16.997   -17.026    -0.029
   FeSO4+                7.899e-027  7.386e-027   -26.102   -26.132    -0.029
   Fe(SO4)2-             5.386e-032  5.036e-032   -31.269   -31.298    -0.029
   FeHSO4+2              7.207e-034  5.508e-034   -33.142   -33.259    -0.117

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.06  -18.44   -1.38  As2O3
Artinite         -8.33    1.27    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.59  -45.37    8.23  As2O5
As2S3(am)        -7.90  -52.80  -44.90  As2S3
As_native        -5.51  -18.05  -12.53  As
Ba3(AsO4)2      -11.32  -61.43  -50.11  Ba3(AsO4)2
Barite           -2.93  -12.90   -9.97  BaSO4
Birnessite      -27.61   15.99   43.60  MnO2



Bixbyite        -24.31  -24.92   -0.61  Mn2O3
Brucite          -5.96   10.88   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.63  -51.53  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.11   -2.97   -2.86  CH4
Claudetite      -17.10  -18.44   -1.34  As2O3
CO2(g)           -2.35   -3.82   -1.47  CO2
Dolomite         -1.01  -18.10  -17.09  CaMg(CO3)2
Dolomite(d)      -1.56  -18.10  -16.54  CaMg(CO3)2
Epsomite         -8.59  -10.73   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.44   -4.48   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.54   -2.38   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.29  -38.74  -45.03  Fe3S4
Gypsum           -5.02   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.52   -4.51   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.82   36.21   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.36  -37.33  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.82  -27.58   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.13  -43.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.22  -43.43   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.09  -42.37   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.84  -46.23   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.27   -2.38   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.59   -9.62   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -12.29   13.05   25.34  MnOOH
Melanterite     -10.33  -12.54   -2.21  FeSO4:7H2O
Mirabilite      -12.78  -13.89   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.06  -89.77   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.55  -57.26  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.78  -13.07    2.71  MnCl2:4H2O
MnS(Green)       -5.15   -1.35    3.80  MnS
MnSO4           -14.18  -11.51    2.67  MnSO4
Nahcolite        -5.76   -6.31   -0.55  NaHCO3
Natron          -11.46  -12.77   -1.31  Na2CO3:10H2O
Nesquehonite     -4.00   -9.62   -5.62  MgCO3:3H2O
Nsutite         -26.57   15.99   42.56  MnO2
O2(g)           -71.42  -74.31   -2.89  O2
Orpiment         -6.50  -52.80  -46.30  As2S3
Portlandite     -10.78   12.02   22.80  Ca(OH)2
Pyrite           10.53   -7.95  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.39   15.99   41.38  MnO2
Realgar          -3.67  -23.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.53  -11.42  -10.89  FeCO3
Siderite(d)(3)   -0.97  -11.42  -10.45  FeCO3
Sulfur           -3.46  -18.49  -15.03  S
Thenardite      -13.71  -13.89   -0.18  Na2SO4
Thermonatrite   -12.90  -12.77    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.22  -11.78   -8.56  BaCO3

Reaction step 15.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.67   15.94   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.900e-002 -9.994e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -2.084e-005
Manganite          -12.35   12.99   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.332e-004  4.332e-004
Siderite(d)(3)      -0.91  -11.36  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.24  -11.80   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.687e-005  Surface charge, eq

Hfo_s         
 5.290e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.246e-006       0.614  3.246e-006      -5.489
Hfo_sOHCa+2      1.903e-006       0.360  1.903e-006      -5.720
Hfo_sOFe+        9.820e-008       0.019  9.821e-008      -7.008
Hfo_sOH          2.398e-008       0.005  2.398e-008      -7.620
Hfo_sOH2+        1.439e-008       0.003  1.439e-008      -7.842
Hfo_sOHBa+2      2.793e-009       0.001  2.793e-009      -8.554
Hfo_sO-          9.160e-010       0.000  9.160e-010      -9.038

Hfo           
 9.687e-005  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.129e-004       0.533  1.129e-004      -3.947
Hfo_wOH2+        6.770e-005       0.320  6.770e-005      -4.169
Hfo_wOMn+        1.213e-005       0.057  1.213e-005      -4.916
Hfo_wOMg+        5.460e-006       0.026  5.460e-006      -5.263
Hfo_wOCa+        4.407e-006       0.021  4.407e-006      -5.356
Hfo_wOFe+        4.313e-006       0.020  4.313e-006      -5.365
Hfo_wO-          4.311e-006       0.020  4.311e-006      -5.365
Hfo_wOFeOH       3.773e-007       0.002  3.773e-007      -6.423
Hfo_wH2AsO3      1.697e-008       0.000  1.697e-008      -7.770
Hfo_wOHSO4-2     2.022e-010       0.000  2.022e-010      -9.694
Hfo_wOBa+        9.348e-011       0.000  9.348e-011     -10.029
Hfo_wSO4-        6.080e-011       0.000  6.080e-011     -10.216



Hfo_wOHAsO4-3    2.329e-015       0.000  2.329e-015     -14.633
Hfo_wHAsO4-      1.876e-017       0.000  1.876e-017     -16.727
Hfo_wH2AsO4      3.642e-019       0.000  3.642e-019     -18.439

Mno           
-1.699e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.449e-030       0.000  8.449e-030     -29.073
Mno_O3-2         8.546e-031       0.000  8.546e-031     -30.068
Mno_O3Ca         5.243e-031       0.000  5.243e-031     -30.280
Mno_O3HMn+       3.570e-032       0.000  3.570e-032     -31.447
Mno_O3Na-        1.839e-032       0.000  1.839e-032     -31.735
Mno_O3Mg         1.389e-032       0.000  1.389e-032     -31.857
Mno_O3H-         9.052e-033       0.000  9.052e-033     -32.043
Mno_O3Ba         5.233e-033       0.000  5.233e-033     -32.281
Mno_O3HCa+       1.933e-033       0.000  1.933e-033     -32.714
Mno_O3HMg+       3.467e-035       0.000  3.467e-035     -34.460
Mno_O3HBa+       3.450e-035       0.000  3.450e-035     -34.462
Mno_O3HNa        1.817e-035       0.000  1.817e-035     -34.741
Mno_O3H2         7.199e-038       0.000  7.199e-038     -37.143
Mno_O3H3+        1.532e-043       0.000  1.532e-043     -42.815
Mno_O3H3Cl       3.887e-046       0.000  3.887e-046     -45.410

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.140e-007  3.140e-007
Ba               5.430e-007  5.430e-007
C                4.133e-003  4.133e-003
Ca               1.148e-003  1.148e-003
Cl               9.873e-005  9.873e-005
Fe               1.701e-005  1.701e-005
K                1.893e-005  1.893e-005
Mg               7.940e-005  7.940e-005
Mn               1.956e-005  1.956e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.512      Charge balance
                                       pe  =  -4.566      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.044e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.963e-003
                       Total CO2 (mol/kg)  =  2.958e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.975e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.26
                               Iterations  =  33
                                  Total H  = 1.110190e+002
                                  Total O  = 5.551436e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.485e-007  3.254e-007    -6.458    -6.488    -0.030
   H+                    3.276e-008  3.076e-008    -7.485    -7.512    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000



As(3)           3.140e-007
   AsS(OH)(HS)-          3.134e-007  2.926e-007    -6.504    -6.534    -0.030
   H3AsO3                5.842e-010  5.848e-010    -9.233    -9.233     0.000
   H2AsO3-               1.441e-011  1.346e-011   -10.841   -10.871    -0.030
   As3S4(HS)2-           4.025e-017  3.757e-017   -16.395   -16.425    -0.030
   H4AsO3+               9.547e-018  8.913e-018   -17.020   -17.050    -0.030
   HAsO3-2               1.149e-018  8.729e-019   -17.940   -18.059    -0.119
   AsO3-3                1.051e-026  5.661e-027   -25.979   -26.247    -0.268
As(5)           1.337e-017
   HAsO4-2               9.818e-018  7.459e-018   -17.008   -17.127    -0.119
   H2AsO4-               3.553e-018  3.317e-018   -17.449   -17.479    -0.030
   AsO4-3                1.007e-021  5.428e-022   -20.997   -21.265    -0.268
   H3AsO4                2.034e-023  2.036e-023   -22.692   -22.691     0.000
Ba              5.430e-007
   Ba+2                  5.315e-007  4.038e-007    -6.274    -6.394    -0.119
   BaHCO3+               1.059e-008  9.891e-009    -7.975    -8.005    -0.030
   BaCO3                 8.119e-010  8.126e-010    -9.091    -9.090     0.000
   BaSO4                 5.875e-011  5.880e-011   -10.231   -10.231     0.000
   BaOH+                 4.764e-013  4.447e-013   -12.322   -12.352    -0.030
C(-4)           1.175e-003
   CH4                   1.175e-003  1.176e-003    -2.930    -2.929     0.000
C(4)            2.958e-003
   HCO3-                 2.732e-003  2.555e-003    -2.563    -2.593    -0.029
   CO2                   1.766e-004  1.768e-004    -3.753    -3.753     0.000
   CaHCO3+               2.969e-005  2.771e-005    -4.527    -4.557    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.093e-006  3.895e-006    -5.293    -5.409    -0.116
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.551e-006  2.382e-006    -5.593    -5.623    -0.030
   MgHCO3+               1.897e-006  1.771e-006    -5.722    -5.752    -0.030
   FeHCO3+               3.073e-007  2.869e-007    -6.512    -6.542    -0.030
   NaHCO3                2.914e-007  2.917e-007    -6.535    -6.535     0.000
   MgCO3                 2.200e-007  2.202e-007    -6.658    -6.657     0.000
   FeCO3                 1.048e-007  1.049e-007    -6.980    -6.979     0.000
   NaCO3-                1.577e-008  1.472e-008    -7.802    -7.832    -0.030
   BaHCO3+               1.059e-008  9.891e-009    -7.975    -8.005    -0.030
   BaCO3                 8.119e-010  8.126e-010    -9.091    -9.090     0.000
Ca              1.148e-003
   Ca+2                  1.112e-003  8.504e-004    -2.954    -3.070    -0.117
   CaHCO3+               2.969e-005  2.771e-005    -4.527    -4.557    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.925e-008  4.930e-008    -7.308    -7.307     0.000
   CaOH+                 4.913e-009  4.587e-009    -8.309    -8.338    -0.030
   CaHSO4+               9.517e-015  8.885e-015   -14.022   -14.051    -0.030
Cl              9.873e-005
   Cl-                   9.873e-005  9.211e-005    -4.006    -4.036    -0.030
   MnCl+                 4.203e-009  3.924e-009    -8.376    -8.406    -0.030
   FeCl+                 1.529e-010  1.427e-010    -9.816    -9.845    -0.030
   MnCl2                 1.576e-013  1.578e-013   -12.802   -12.802     0.000
   MnCl3-                4.287e-018  4.003e-018   -17.368   -17.398    -0.030
   FeCl+2                1.066e-026  8.100e-027   -25.972   -26.092    -0.119
   FeCl2+                3.570e-030  3.333e-030   -29.447   -29.477    -0.030
   FeCl3                 3.067e-035  3.070e-035   -34.513   -34.513     0.000
Fe(2)           1.701e-005
   Fe(HS)2               1.489e-005  1.491e-005    -4.827    -4.827     0.000
   Fe+2                  1.478e-006  1.123e-006    -5.830    -5.950    -0.119
   FeHCO3+               3.073e-007  2.869e-007    -6.512    -6.542    -0.030
   Fe(HS)3-              2.122e-007  1.981e-007    -6.673    -6.703    -0.030
   FeCO3                 1.048e-007  1.049e-007    -6.980    -6.979     0.000
   FeOH+                 1.236e-008  1.154e-008    -7.908    -7.938    -0.030
   FeCl+                 1.529e-010  1.427e-010    -9.816    -9.845    -0.030
   FeSO4                 5.795e-011  5.801e-011   -10.237   -10.237     0.000
   Fe(OH)2               3.189e-012  3.192e-012   -11.496   -11.496     0.000
   Fe(OH)3-              4.129e-015  3.855e-015   -14.384   -14.414    -0.030
   FeHSO4+               1.256e-017  1.173e-017   -16.901   -16.931    -0.030
Fe(3)           3.543e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000



   Fe(OH)2+              7.045e-015  6.577e-015   -14.152   -14.182    -0.030
   Fe(OH)4-              8.744e-016  8.164e-016   -15.058   -15.088    -0.030
   FeOH+2                8.043e-019  6.111e-019   -18.095   -18.214    -0.119
   Fe+3                  5.403e-024  2.912e-024   -23.267   -23.536    -0.268
   FeCl+2                1.066e-026  8.100e-027   -25.972   -26.092    -0.119
   FeSO4+                9.937e-027  9.277e-027   -26.003   -26.033    -0.030
   FeCl2+                3.570e-030  3.333e-030   -29.447   -29.477    -0.030
   Fe(SO4)2-             6.317e-032  5.897e-032   -31.200   -31.229    -0.030
   FeHSO4+2              1.006e-033  7.642e-034   -32.997   -33.117    -0.119
   FeCl3                 3.067e-035  3.070e-035   -34.513   -34.513     0.000
   Fe2(OH)2+4            3.017e-035  1.005e-035   -34.520   -34.998    -0.477
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.114   -46.860    -0.746
H(0)            1.815e-009
   H2                    9.074e-010  9.082e-010    -9.042    -9.042     0.000
K               1.893e-005
   K+                    1.893e-005  1.766e-005    -4.723    -4.753    -0.030
   KSO4-                 3.861e-011  3.605e-011   -10.413   -10.443    -0.030
Mg              7.940e-005
   Mg+2                  7.728e-005  5.924e-005    -4.112    -4.227    -0.115
   MgHCO3+               1.897e-006  1.771e-006    -5.722    -5.752    -0.030
   MgCO3                 2.200e-007  2.202e-007    -6.658    -6.657     0.000
   MgOH+                 7.489e-009  6.992e-009    -8.126    -8.155    -0.030
   MgSO4                 4.032e-009  4.035e-009    -8.395    -8.394     0.000
Mn(2)           1.956e-005
   Mn+2                  1.376e-005  1.046e-005    -4.861    -4.981    -0.119
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.551e-006  2.382e-006    -5.593    -5.623    -0.030
   MnOH+                 9.358e-009  8.737e-009    -8.029    -8.059    -0.030
   MnCl+                 4.203e-009  3.924e-009    -8.376    -8.406    -0.030
   MnSO4                 5.399e-010  5.404e-010    -9.268    -9.267     0.000
   MnCl2                 1.576e-013  1.578e-013   -12.802   -12.802     0.000
   Mn(OH)3-              6.096e-018  5.692e-018   -17.215   -17.245    -0.030
   MnCl3-                4.287e-018  4.003e-018   -17.368   -17.398    -0.030
Mn(3)           1.629e-035
   Mn+3                  1.629e-035  8.777e-036   -34.788   -35.057    -0.268
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.470   -81.589    -0.119
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.509   -95.539    -0.030
Na              2.176e-004
   Na+                   2.173e-004  2.030e-004    -3.663    -3.693    -0.030
   NaHCO3                2.914e-007  2.917e-007    -6.535    -6.535     0.000
   NaCO3-                1.577e-008  1.472e-008    -7.802    -7.832    -0.030
   NaSO4-                3.166e-010  2.956e-010    -9.499    -9.529    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.297   -74.296     0.000
S(-2)           2.079e-004
   HS-                   1.307e-004  1.221e-004    -3.884    -3.913    -0.030
   H2S                   3.280e-005  3.283e-005    -4.484    -4.484     0.000
   Fe(HS)2               1.489e-005  1.491e-005    -4.827    -4.827     0.000
   S5-2                  1.280e-006  1.008e-006    -5.893    -5.996    -0.104
   S4-2                  7.529e-007  5.882e-007    -6.123    -6.230    -0.107
   S6-2                  6.573e-007  5.218e-007    -6.182    -6.282    -0.100
   AsS(OH)(HS)-          3.134e-007  2.926e-007    -6.504    -6.534    -0.030
   Fe(HS)3-              2.122e-007  1.981e-007    -6.673    -6.703    -0.030
   S-2                   6.308e-010  4.792e-010    -9.200    -9.319    -0.119
   S3-2                  2.676e-010  2.073e-010    -9.572    -9.683    -0.111
   S2-2                  1.530e-011  1.176e-011   -10.815   -10.929    -0.114
   As3S4(HS)2-           4.025e-017  3.757e-017   -16.395   -16.425    -0.030
S(6)            4.351e-007
   SO4-2                 3.808e-007  2.906e-007    -6.419    -6.537    -0.117
   CaSO4                 4.925e-008  4.930e-008    -7.308    -7.307     0.000
   MgSO4                 4.032e-009  4.035e-009    -8.395    -8.394     0.000
   MnSO4                 5.399e-010  5.404e-010    -9.268    -9.267     0.000
   NaSO4-                3.166e-010  2.956e-010    -9.499    -9.529    -0.030
   BaSO4                 5.875e-011  5.880e-011   -10.231   -10.231     0.000
   FeSO4                 5.795e-011  5.801e-011   -10.237   -10.237     0.000



   KSO4-                 3.861e-011  3.605e-011   -10.413   -10.443    -0.030
   HSO4-                 9.308e-013  8.690e-013   -12.031   -12.061    -0.030
   CaHSO4+               9.517e-015  8.885e-015   -14.022   -14.051    -0.030
   FeHSO4+               1.256e-017  1.173e-017   -16.901   -16.931    -0.030
   FeSO4+                9.937e-027  9.277e-027   -26.003   -26.033    -0.030
   Fe(SO4)2-             6.317e-032  5.897e-032   -31.200   -31.229    -0.030
   FeHSO4+2              1.006e-033  7.642e-034   -32.997   -33.117    -0.119

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.25   -9.61   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.09  -18.47   -1.38  As2O3
Artinite         -8.44    1.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.38    8.23  As2O5
As2S3(am)        -7.84  -52.74  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -11.60  -61.71  -50.11  Ba3(AsO4)2
Barite           -2.96  -12.93   -9.97  BaSO4
Birnessite      -27.67   15.94   43.60  MnO2
Bixbyite        -24.43  -25.04   -0.61  Mn2O3
Brucite          -6.04   10.80   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.84  -51.74  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.07   -2.93   -2.86  CH4
Claudetite      -17.13  -18.47   -1.34  As2O3
CO2(g)           -2.28   -3.75   -1.47  CO2
Dolomite         -1.03  -18.12  -17.09  CaMg(CO3)2
Dolomite(d)      -1.58  -18.12  -16.54  CaMg(CO3)2
Epsomite         -8.62  -10.76   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.42   -4.46   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.56   -2.35   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.41  -38.63  -45.03  Fe3S4
Gypsum           -5.03   -9.61   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.49   -4.48   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.01   36.02   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.42  -37.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.99  -27.75   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.05  -43.88   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.15  -43.36   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.02  -42.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.73  -46.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.30   -2.35   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.61   -9.64   -8.03  MgCO3
Magnetite         3.34    7.07    3.74  Fe3O4
Manganite       -12.35   12.99   25.34  MnOOH
Melanterite     -10.28  -12.49   -2.21  FeSO4:7H2O
Mirabilite      -12.81  -13.92   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.01  -89.72   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.77  -57.47  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.76  -13.05    2.71  MnCl2:4H2O
MnS(Green)       -5.18   -1.38    3.80  MnS
MnSO4           -14.19  -11.52    2.67  MnSO4
Nahcolite        -5.74   -6.29   -0.55  NaHCO3
Natron          -11.48  -12.79   -1.31  Na2CO3:10H2O
Nesquehonite     -4.02   -9.64   -5.62  MgCO3:3H2O
Nsutite         -26.63   15.94   42.56  MnO2



O2(g)           -71.40  -74.30   -2.89  O2
Orpiment         -6.44  -52.74  -46.30  As2S3
Portlandite     -10.85   11.95   22.80  Ca(OH)2
Pyrite           10.59   -7.88  -18.48  FeS2
Pyrochroite      -5.16   10.04   15.20  Mn(OH)2
Pyrolusite      -25.44   15.94   41.38  MnO2
Realgar          -3.66  -23.60  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.47  -11.36  -10.89  FeCO3
Siderite(d)(3)   -0.91  -11.36  -10.45  FeCO3
Sulfur           -3.43  -18.45  -15.03  S
Thenardite      -13.74  -13.92   -0.18  Na2SO4
Thermonatrite   -12.92  -12.79    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.24  -11.80   -8.56  BaCO3

Reaction step 16.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.72   15.88   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.894e-002 -1.061e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -2.327e-005
Manganite          -12.41   12.93   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.332e-004  4.332e-004
Siderite(d)(3)      -0.85  -11.30  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.26  -11.83   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.007e-004  Surface charge, eq

Hfo_s         
 5.288e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.127e-006       0.591  3.127e-006      -5.505
Hfo_sOHCa+2      2.010e-006       0.380  2.010e-006      -5.697
Hfo_sOFe+        1.078e-007       0.020  1.078e-007      -6.967
Hfo_sOH          2.419e-008       0.005  2.419e-008      -7.616
Hfo_sOH2+        1.591e-008       0.003  1.591e-008      -7.798



Hfo_sOHBa+2      2.799e-009       0.001  2.799e-009      -8.553
Hfo_sO-          8.426e-010       0.000  8.427e-010      -9.074

Hfo           
 1.007e-004  Surface charge, eq

Hfo_w         
 2.115e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.101e-004       0.520  1.101e-004      -3.958
Hfo_wOH2+        7.240e-005       0.342  7.240e-005      -4.140
Hfo_wOMn+        1.130e-005       0.053  1.130e-005      -4.947
Hfo_wOMg+        4.863e-006       0.023  4.863e-006      -5.313
Hfo_wOFe+        4.579e-006       0.022  4.579e-006      -5.339
Hfo_wOCa+        4.104e-006       0.019  4.105e-006      -5.387
Hfo_wO-          3.834e-006       0.018  3.834e-006      -5.416
Hfo_wOFeOH       3.654e-007       0.002  3.654e-007      -6.437
Hfo_wH2AsO3      1.613e-008       0.000  1.613e-008      -7.792
Hfo_wOHSO4-2     1.843e-010       0.000  1.843e-010      -9.735
Hfo_wOBa+        8.261e-011       0.000  8.261e-011     -10.083
Hfo_wSO4-        6.075e-011       0.000  6.075e-011     -10.216
Hfo_wOHAsO4-3    1.704e-015       0.000  1.704e-015     -14.768
Hfo_wHAsO4-      1.651e-017       0.000  1.651e-017     -16.782
Hfo_wH2AsO4      3.513e-019       0.000  3.513e-019     -18.454

Mno           
-5.312e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.774e-029       0.000  2.774e-029     -28.557
Mno_O3-2         2.679e-030       0.000  2.679e-030     -29.572
Mno_O3Ca         1.721e-030       0.000  1.721e-030     -29.764
Mno_O3HMn+       1.285e-031       0.000  1.285e-031     -30.891
Mno_O3Na-        5.757e-032       0.000  5.757e-032     -31.240
Mno_O3Mg         4.360e-032       0.000  4.360e-032     -31.361
Mno_O3H-         3.112e-032       0.000  3.112e-032     -31.507
Mno_O3Ba         1.630e-032       0.000  1.630e-032     -31.788
Mno_O3HCa+       6.956e-033       0.000  6.956e-033     -32.158
Mno_O3HMg+       1.193e-034       0.000  1.193e-034     -33.923
Mno_O3HBa+       1.179e-034       0.000  1.179e-034     -33.929
Mno_O3HNa        6.238e-035       0.000  6.238e-035     -34.205
Mno_O3H2         2.714e-037       0.000  2.714e-037     -36.566
Mno_O3H3+        6.332e-043       0.000  6.332e-043     -42.198
Mno_O3H3Cl       1.604e-045       0.000  1.604e-045     -44.795

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.148e-007  3.148e-007
Ba               5.430e-007  5.430e-007
C                4.395e-003  4.395e-003
Ca               1.209e-003  1.209e-003
Cl               9.873e-005  9.873e-005
Fe               1.917e-005  1.917e-005
K                1.893e-005  1.893e-005
Mg               8.000e-005  8.000e-005
Mn               2.054e-005  2.054e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   7.472      Charge balance
                                       pe  =  -4.523      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.229e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.097e-003
                       Total CO2 (mol/kg)  =  3.120e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.013e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.10
                               Iterations  =  37
                                  Total H  = 1.110194e+002
                                  Total O  = 5.551475e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.183e-007  2.968e-007    -6.497    -6.528    -0.030
   H+                    3.596e-008  3.373e-008    -7.444    -7.472    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.148e-007
   AsS(OH)(HS)-          3.142e-007  2.929e-007    -6.503    -6.533    -0.030
   H3AsO3                5.696e-010  5.702e-010    -9.244    -9.244     0.000
   H2AsO3-               1.284e-011  1.197e-011   -10.892   -10.922    -0.030
   As3S4(HS)2-           4.864e-017  4.535e-017   -16.313   -16.343    -0.030
   H4AsO3+               1.022e-017  9.528e-018   -16.991   -17.021    -0.030
   HAsO3-2               9.371e-019  7.079e-019   -18.028   -18.150    -0.122
   AsO3-3                7.871e-027  4.187e-027   -26.104   -26.378    -0.274
As(5)           1.133e-017
   HAsO4-2               8.123e-018  6.136e-018   -17.090   -17.212    -0.122
   H2AsO4-               3.209e-018  2.992e-018   -17.494   -17.524    -0.030
   AsO4-3                7.655e-022  4.073e-022   -21.116   -21.390    -0.274
   H3AsO4                2.012e-023  2.013e-023   -22.696   -22.696     0.000
Ba              5.430e-007
   Ba+2                  5.311e-007  4.012e-007    -6.275    -6.397    -0.122
   BaHCO3+               1.104e-008  1.029e-008    -7.957    -7.988    -0.030
   BaCO3                 7.704e-010  7.711e-010    -9.113    -9.113     0.000
   BaSO4                 5.454e-011  5.459e-011   -10.263   -10.263     0.000
   BaOH+                 4.323e-013  4.030e-013   -12.364   -12.395    -0.030
C(-4)           1.275e-003
   CH4                   1.275e-003  1.276e-003    -2.895    -2.894     0.000
C(4)            3.120e-003
   HCO3-                 2.865e-003  2.676e-003    -2.543    -2.573    -0.030
   CO2                   2.028e-004  2.030e-004    -3.693    -3.693     0.000
   CaHCO3+               3.260e-005  3.039e-005    -4.487    -4.517    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.891e-006  3.720e-006    -5.311    -5.429    -0.119
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.801e-006  2.611e-006    -5.553    -5.583    -0.030
   MgHCO3+               1.992e-006  1.857e-006    -5.701    -5.731    -0.030
   FeHCO3+               3.846e-007  3.586e-007    -6.415    -6.445    -0.030
   NaHCO3                3.047e-007  3.050e-007    -6.516    -6.516     0.000
   MgCO3                 2.104e-007  2.106e-007    -6.677    -6.677     0.000
   FeCO3                 1.195e-007  1.196e-007    -6.923    -6.922     0.000
   NaCO3-                1.506e-008  1.404e-008    -7.822    -7.853    -0.030
   BaHCO3+               1.104e-008  1.029e-008    -7.957    -7.988    -0.030
   BaCO3                 7.704e-010  7.711e-010    -9.113    -9.113     0.000
Ca              1.209e-003
   Ca+2                  1.171e-003  8.904e-004    -2.931    -3.050    -0.119
   CaHCO3+               3.260e-005  3.039e-005    -4.487    -4.517    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.819e-008  4.823e-008    -7.317    -7.317     0.000
   CaOH+                 4.699e-009  4.380e-009    -8.328    -8.358    -0.030
   CaHSO4+               1.022e-014  9.531e-015   -13.990   -14.021    -0.030
Cl              9.873e-005



   Cl-                   9.872e-005  9.198e-005    -4.006    -4.036    -0.031
   MnCl+                 4.401e-009  4.103e-009    -8.356    -8.387    -0.030
   FeCl+                 1.825e-010  1.701e-010    -9.739    -9.769    -0.030
   MnCl2                 1.646e-013  1.647e-013   -12.784   -12.783     0.000
   MnCl3-                4.476e-018  4.173e-018   -17.349   -17.380    -0.030
   FeCl+2                1.411e-026  1.066e-026   -25.850   -25.972    -0.122
   FeCl2+                4.698e-030  4.380e-030   -29.328   -29.359    -0.030
   FeCl3                 4.025e-035  4.029e-035   -34.395   -34.395     0.000
Fe(2)           1.917e-005
   Fe(HS)2               1.665e-005  1.667e-005    -4.779    -4.778     0.000
   Fe+2                  1.774e-006  1.340e-006    -5.751    -5.873    -0.122
   FeHCO3+               3.846e-007  3.586e-007    -6.415    -6.445    -0.030
   Fe(HS)3-              2.299e-007  2.144e-007    -6.638    -6.669    -0.030
   FeCO3                 1.195e-007  1.196e-007    -6.923    -6.922     0.000
   FeOH+                 1.347e-008  1.256e-008    -7.870    -7.901    -0.030
   FeCl+                 1.825e-010  1.701e-010    -9.739    -9.769    -0.030
   FeSO4                 6.464e-011  6.470e-011   -10.190   -10.189     0.000
   Fe(OH)2               3.167e-012  3.170e-012   -11.499   -11.499     0.000
   Fe(OH)3-              3.744e-015  3.491e-015   -14.427   -14.457    -0.030
   FeHSO4+               1.539e-017  1.435e-017   -16.813   -16.843    -0.030
Fe(3)           3.605e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.735e-015  7.211e-015   -14.112   -14.142    -0.030
   Fe(OH)4-              7.986e-016  7.445e-016   -15.098   -15.128    -0.030
   FeOH+2                9.725e-019  7.347e-019   -18.012   -18.134    -0.122
   Fe+3                  7.215e-024  3.838e-024   -23.142   -23.416    -0.274
   FeCl+2                1.411e-026  1.066e-026   -25.850   -25.972    -0.122
   FeSO4+                1.226e-026  1.143e-026   -25.912   -25.942    -0.030
   FeCl2+                4.698e-030  4.380e-030   -29.328   -29.359    -0.030
   Fe(SO4)2-             7.280e-032  6.787e-032   -31.138   -31.168    -0.030
   FeHSO4+2              1.366e-033  1.032e-033   -32.864   -32.986    -0.122
   Fe2(OH)2+4            4.461e-035  1.453e-035   -34.351   -34.838    -0.487
   FeCl3                 4.025e-035  4.029e-035   -34.395   -34.395     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.898   -46.660    -0.761
H(0)            1.789e-009
   H2                    8.945e-010  8.954e-010    -9.048    -9.048     0.000
K               1.893e-005
   K+                    1.893e-005  1.763e-005    -4.723    -4.754    -0.031
   KSO4-                 3.608e-011  3.364e-011   -10.443   -10.473    -0.030
Mg              8.000e-005
   Mg+2                  7.779e-005  5.932e-005    -4.109    -4.227    -0.118
   MgHCO3+               1.992e-006  1.857e-006    -5.701    -5.731    -0.030
   MgCO3                 2.104e-007  2.106e-007    -6.677    -6.677     0.000
   MgOH+                 6.848e-009  6.385e-009    -8.164    -8.195    -0.030
   MgSO4                 3.772e-009  3.775e-009    -8.423    -8.423     0.000
Mn(2)           2.054e-005
   Mn+2                  1.450e-005  1.095e-005    -4.839    -4.961    -0.122
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.801e-006  2.611e-006    -5.553    -5.583    -0.030
   MnOH+                 8.950e-009  8.344e-009    -8.048    -8.079    -0.030
   MnCl+                 4.401e-009  4.103e-009    -8.356    -8.387    -0.030
   MnSO4                 5.282e-010  5.287e-010    -9.277    -9.277     0.000
   MnCl2                 1.646e-013  1.647e-013   -12.784   -12.783     0.000
   Mn(OH)3-              4.849e-018  4.521e-018   -17.314   -17.345    -0.030
   MnCl3-                4.476e-018  4.173e-018   -17.349   -17.380    -0.030
Mn(3)           1.908e-035
   Mn+3                  1.908e-035  1.015e-035   -34.719   -34.994    -0.274
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.595   -81.717    -0.122
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.593   -95.624    -0.030
Na              2.176e-004
   Na+                   2.173e-004  2.027e-004    -3.663    -3.693    -0.030
   NaHCO3                3.047e-007  3.050e-007    -6.516    -6.516     0.000
   NaCO3-                1.506e-008  1.404e-008    -7.822    -7.853    -0.030
   NaSO4-                2.959e-010  2.758e-010    -9.529    -9.559    -0.030
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.285   -74.284     0.000
S(-2)           2.080e-004
   HS-                   1.267e-004  1.181e-004    -3.897    -3.928    -0.030
   H2S                   3.480e-005  3.484e-005    -4.458    -4.458     0.000
   Fe(HS)2               1.665e-005  1.667e-005    -4.779    -4.778     0.000
   S5-2                  1.134e-006  8.898e-007    -5.945    -6.051    -0.105
   S4-2                  6.676e-007  5.192e-007    -6.176    -6.285    -0.109
   S6-2                  5.825e-007  4.606e-007    -6.235    -6.337    -0.102
   AsS(OH)(HS)-          3.142e-007  2.929e-007    -6.503    -6.533    -0.030
   Fe(HS)3-              2.299e-007  2.144e-007    -6.638    -6.669    -0.030
   S-2                   5.599e-010  4.230e-010    -9.252    -9.374    -0.122
   S3-2                  2.374e-010  1.829e-010    -9.625    -9.738    -0.113
   S2-2                  1.357e-011  1.038e-011   -10.867   -10.984    -0.116
   As3S4(HS)2-           4.864e-017  4.535e-017   -16.313   -16.343    -0.030
S(6)            4.107e-007
   SO4-2                 3.578e-007  2.715e-007    -6.446    -6.566    -0.120
   CaSO4                 4.819e-008  4.823e-008    -7.317    -7.317     0.000
   MgSO4                 3.772e-009  3.775e-009    -8.423    -8.423     0.000
   MnSO4                 5.282e-010  5.287e-010    -9.277    -9.277     0.000
   NaSO4-                2.959e-010  2.758e-010    -9.529    -9.559    -0.030
   FeSO4                 6.464e-011  6.470e-011   -10.190   -10.189     0.000
   BaSO4                 5.454e-011  5.459e-011   -10.263   -10.263     0.000
   KSO4-                 3.608e-011  3.364e-011   -10.443   -10.473    -0.030
   HSO4-                 9.550e-013  8.904e-013   -12.020   -12.050    -0.030
   CaHSO4+               1.022e-014  9.531e-015   -13.990   -14.021    -0.030
   FeHSO4+               1.539e-017  1.435e-017   -16.813   -16.843    -0.030
   FeSO4+                1.226e-026  1.143e-026   -25.912   -25.942    -0.030
   Fe(SO4)2-             7.280e-032  6.787e-032   -31.138   -31.168    -0.030
   FeHSO4+2              1.366e-033  1.032e-033   -32.864   -32.986    -0.122

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.26   -9.62   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -8.54    1.06    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.39    8.23  As2O5
As2S3(am)        -7.79  -52.69  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -11.86  -61.97  -50.11  Ba3(AsO4)2
Barite           -2.99  -12.96   -9.97  BaSO4
Birnessite      -27.72   15.88   43.60  MnO2
Bixbyite        -24.54  -25.16   -0.61  Mn2O3
Brucite          -6.12   10.72   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.03  -51.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.03   -2.89   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -2.22   -3.69   -1.47  CO2
Dolomite         -1.05  -18.14  -17.09  CaMg(CO3)2
Dolomite(d)      -1.60  -18.14  -16.54  CaMg(CO3)2
Epsomite         -8.65  -10.79   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.41   -4.45   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.59   -2.33   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.51  -38.53  -45.03  Fe3S4
Gypsum           -5.04   -9.62   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.46   -4.46   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.18   35.85   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -7.48  -37.45  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.15  -27.91   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.98  -43.81   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.09  -43.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.96  -42.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.63  -46.02   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.32   -2.33   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.63   -9.66   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.41   12.93   25.34  MnOOH
Melanterite     -10.23  -12.44   -2.21  FeSO4:7H2O
Mirabilite      -12.84  -13.95   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.97  -89.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.96  -57.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.74  -13.03    2.71  MnCl2:4H2O
MnS(Green)       -5.22   -1.42    3.80  MnS
MnSO4           -14.20  -11.53    2.67  MnSO4
Nahcolite        -5.72   -6.27   -0.55  NaHCO3
Natron          -11.51  -12.82   -1.31  Na2CO3:10H2O
Nesquehonite     -4.04   -9.66   -5.62  MgCO3:3H2O
Nsutite         -26.68   15.88   42.56  MnO2
O2(g)           -71.39  -74.28   -2.89  O2
Orpiment         -6.39  -52.69  -46.30  As2S3
Portlandite     -10.91   11.89   22.80  Ca(OH)2
Pyrite           10.65   -7.83  -18.48  FeS2
Pyrochroite      -5.22    9.98   15.20  Mn(OH)2
Pyrolusite      -25.50   15.88   41.38  MnO2
Realgar          -3.65  -23.59  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.41  -11.30  -10.89  FeCO3
Siderite(d)(3)   -0.85  -11.30  -10.45  FeCO3
Sulfur           -3.39  -18.42  -15.03  S
Thenardite      -13.77  -13.95   -0.18  Na2SO4
Thermonatrite   -12.94  -12.82    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.26  -11.83   -8.56  BaCO3

Reaction step 17.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -27.77   15.83   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.888e-002 -1.121e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.057e-002 -2.567e-005
Manganite          -12.46   12.88   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.331e-004  4.331e-004
Siderite(d)(3)      -0.80  -11.25  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.29  -11.85   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.044e-004  Surface charge, eq

Hfo_s         
 5.287e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.013e-006       0.570  3.013e-006      -5.521
Hfo_sOHCa+2      2.111e-006       0.399  2.111e-006      -5.676
Hfo_sOFe+        1.174e-007       0.022  1.174e-007      -6.930
Hfo_sOH          2.434e-008       0.005  2.434e-008      -7.614
Hfo_sOH2+        1.744e-008       0.003  1.744e-008      -7.758
Hfo_sOHBa+2      2.799e-009       0.001  2.799e-009      -8.553
Hfo_sO-          7.782e-010       0.000  7.783e-010      -9.109

Hfo           
 1.044e-004  Surface charge, eq

Hfo_w         
 2.115e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.073e-004       0.507  1.073e-004      -3.970
Hfo_wOH2+        7.686e-005       0.363  7.686e-005      -4.114
Hfo_wOMn+        1.055e-005       0.050  1.055e-005      -4.977
Hfo_wOFe+        4.829e-006       0.023  4.829e-006      -5.316
Hfo_wOMg+        4.351e-006       0.021  4.351e-006      -5.361
Hfo_wOCa+        3.831e-006       0.018  3.831e-006      -5.417
Hfo_wO-          3.430e-006       0.016  3.430e-006      -5.465
Hfo_wOFeOH       3.537e-007       0.002  3.537e-007      -6.451
Hfo_wH2AsO3      1.545e-008       0.000  1.545e-008      -7.811
Hfo_wOHSO4-2     1.682e-010       0.000  1.682e-010      -9.774
Hfo_wOBa+        7.344e-011       0.000  7.344e-011     -10.134
Hfo_wSO4-        6.039e-011       0.000  6.039e-011     -10.219
Hfo_wOHAsO4-3    1.279e-015       0.000  1.279e-015     -14.893
Hfo_wHAsO4-      1.470e-017       0.000  1.470e-017     -16.833
Hfo_wH2AsO4      3.408e-019       0.000  3.409e-019     -18.467

Mno           
-3.361e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.837e-024       0.000  1.837e-024     -23.736
Mno_O3-2         1.700e-025       0.000  1.700e-025     -24.769
Mno_O3Ca         1.140e-025       0.000  1.140e-025     -24.943
Mno_O3HMn+       9.271e-027       0.000  9.271e-027     -26.033
Mno_O3Na-        3.648e-027       0.000  3.648e-027     -26.438
Mno_O3Mg         2.768e-027       0.000  2.768e-027     -26.558
Mno_O3H-         2.151e-027       0.000  2.151e-027     -26.667
Mno_O3Ba         1.028e-027       0.000  1.028e-027     -26.988
Mno_O3HCa+       5.019e-028       0.000  5.019e-028     -27.299
Mno_O3HMg+       8.254e-030       0.000  8.254e-030     -29.083
Mno_O3HBa+       8.098e-030       0.000  8.098e-030     -29.092
Mno_O3HNa        4.307e-030       0.000  4.307e-030     -29.366



Mno_O3H2         2.044e-032       0.000  2.044e-032     -31.690
Mno_O3H3+        5.196e-038       0.000  5.196e-038     -37.284
Mno_O3H3Cl       1.315e-040       0.000  1.315e-040     -39.881

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.155e-007  3.155e-007
Ba               5.430e-007  5.430e-007
C                4.655e-003  4.655e-003
Ca               1.270e-003  1.270e-003
Cl               9.873e-005  9.873e-005
Fe               2.133e-005  2.133e-005
K                1.893e-005  1.893e-005
Mg               8.051e-005  8.051e-005
Mn               2.151e-005  2.151e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.435      Charge balance
                                       pe  =  -4.483      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.411e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.229e-003
                       Total CO2 (mol/kg)  =  3.281e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.050e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.95
                               Iterations  =  29
                                  Total H  = 1.110198e+002
                                  Total O  = 5.551513e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.926e-007  2.724e-007    -6.534    -6.565    -0.031
   H+                    3.922e-008  3.675e-008    -7.406    -7.435    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.155e-007
   AsS(OH)(HS)-          3.149e-007  2.932e-007    -6.502    -6.533    -0.031
   H3AsO3                5.596e-010  5.601e-010    -9.252    -9.252     0.000
   H2AsO3-               1.159e-011  1.079e-011   -10.936   -10.967    -0.031
   As3S4(HS)2-           5.796e-017  5.396e-017   -16.237   -16.268    -0.031
   H4AsO3+               1.095e-017  1.020e-017   -16.960   -16.991    -0.031
   HAsO3-2               7.798e-019  5.859e-019   -18.108   -18.232    -0.124
   AsO3-3                6.053e-027  3.181e-027   -26.218   -26.497    -0.279
As(5)           9.788e-018
   HAsO4-2               6.851e-018  5.147e-018   -17.164   -17.288    -0.124
   H2AsO4-               2.937e-018  2.734e-018   -17.532   -17.563    -0.031
   AsO4-3                5.967e-022  3.136e-022   -21.224   -21.504    -0.279
   H3AsO4                2.003e-023  2.005e-023   -22.698   -22.698     0.000
Ba              5.430e-007
   Ba+2                  5.307e-007  3.987e-007    -6.275    -6.399    -0.124
   BaHCO3+               1.147e-008  1.068e-008    -7.941    -7.972    -0.031
   BaCO3                 7.336e-010  7.344e-010    -9.135    -9.134     0.000
   BaSO4                 5.076e-011  5.081e-011   -10.295   -10.294     0.000
   BaOH+                 3.949e-013  3.676e-013   -12.404   -12.435    -0.031
C(-4)           1.374e-003
   CH4                   1.374e-003  1.375e-003    -2.862    -2.862     0.000
C(4)            3.281e-003
   HCO3-                 2.995e-003  2.793e-003    -2.524    -2.554    -0.030



   CO2                   2.306e-004  2.308e-004    -3.637    -3.637     0.000
   CaHCO3+               3.556e-005  3.311e-005    -4.449    -4.480    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.711e-006  3.565e-006    -5.327    -5.448    -0.121
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.056e-006  2.845e-006    -5.515    -5.546    -0.031
   MgHCO3+               2.083e-006  1.940e-006    -5.681    -5.712    -0.031
   FeHCO3+               4.741e-007  4.414e-007    -6.324    -6.355    -0.031
   NaHCO3                3.177e-007  3.180e-007    -6.498    -6.498     0.000
   MgCO3                 2.017e-007  2.019e-007    -6.695    -6.695     0.000
   FeCO3                 1.350e-007  1.351e-007    -6.870    -6.869     0.000
   NaCO3-                1.443e-008  1.344e-008    -7.841    -7.872    -0.031
   BaHCO3+               1.147e-008  1.068e-008    -7.941    -7.972    -0.031
   BaCO3                 7.336e-010  7.344e-010    -9.135    -9.134     0.000
Ca              1.270e-003
   Ca+2                  1.229e-003  9.292e-004    -2.911    -3.032    -0.121
   CaHCO3+               3.556e-005  3.311e-005    -4.449    -4.480    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.709e-008  4.714e-008    -7.327    -7.327     0.000
   CaOH+                 4.507e-009  4.196e-009    -8.346    -8.377    -0.031
   CaHSO4+               1.090e-014  1.015e-014   -13.963   -13.994    -0.031
Cl              9.873e-005
   Cl-                   9.872e-005  9.185e-005    -4.006    -4.037    -0.031
   MnCl+                 4.593e-009  4.276e-009    -8.338    -8.369    -0.031
   FeCl+                 2.152e-010  2.003e-010    -9.667    -9.698    -0.031
   MnCl2                 1.713e-013  1.714e-013   -12.766   -12.766     0.000
   MnCl3-                4.658e-018  4.337e-018   -17.332   -17.363    -0.031
   FeCl+2                1.833e-026  1.377e-026   -25.737   -25.861    -0.124
   FeCl2+                6.067e-030  5.649e-030   -29.217   -29.248    -0.031
   FeCl3                 5.183e-035  5.188e-035   -34.285   -34.285     0.000
Fe(2)           2.133e-005
   Fe(HS)2               1.836e-005  1.837e-005    -4.736    -4.736     0.000
   Fe+2                  2.103e-006  1.580e-006    -5.677    -5.801    -0.124
   FeHCO3+               4.741e-007  4.414e-007    -6.324    -6.355    -0.031
   Fe(HS)3-              2.455e-007  2.285e-007    -6.610    -6.641    -0.031
   FeCO3                 1.350e-007  1.351e-007    -6.870    -6.869     0.000
   FeOH+                 1.460e-008  1.360e-008    -7.836    -7.867    -0.031
   FeCl+                 2.152e-010  2.003e-010    -9.667    -9.698    -0.031
   FeSO4                 7.136e-011  7.143e-011   -10.147   -10.146     0.000
   Fe(OH)2               3.145e-012  3.148e-012   -11.502   -11.502     0.000
   Fe(OH)3-              3.419e-015  3.183e-015   -14.466   -14.497    -0.031
   FeHSO4+               1.853e-017  1.726e-017   -16.732   -16.763    -0.031
Fe(3)           3.669e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              8.439e-015  7.857e-015   -14.074   -14.105    -0.031
   Fe(OH)4-              7.340e-016  6.834e-016   -15.134   -15.165    -0.031
   FeOH+2                1.161e-018  8.720e-019   -17.935   -18.059    -0.124
   Fe+3                  9.445e-024  4.964e-024   -23.025   -23.304    -0.279
   FeCl+2                1.833e-026  1.377e-026   -25.737   -25.861    -0.124
   FeSO4+                1.486e-026  1.384e-026   -25.828   -25.859    -0.031
   FeCl2+                6.067e-030  5.649e-030   -29.217   -29.248    -0.031
   Fe(SO4)2-             8.267e-032  7.696e-032   -31.083   -31.114    -0.031
   FeHSO4+2              1.812e-033  1.362e-033   -32.742   -32.866    -0.124
   Fe2(OH)2+4            6.423e-035  2.047e-035   -34.192   -34.689    -0.497
   FeCl3                 5.183e-035  5.188e-035   -34.285   -34.285     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.698   -46.474    -0.776
H(0)            1.765e-009
   H2                    8.826e-010  8.835e-010    -9.054    -9.054     0.000
K               1.893e-005
   K+                    1.893e-005  1.761e-005    -4.723    -4.754    -0.031
   KSO4-                 3.379e-011  3.145e-011   -10.471   -10.502    -0.031
Mg              8.051e-005
   Mg+2                  7.822e-005  5.934e-005    -4.107    -4.227    -0.120
   MgHCO3+               2.083e-006  1.940e-006    -5.681    -5.712    -0.031
   MgCO3                 2.017e-007  2.019e-007    -6.695    -6.695     0.000
   MgOH+                 6.297e-009  5.863e-009    -8.201    -8.232    -0.031
   MgSO4                 3.533e-009  3.537e-009    -8.452    -8.451     0.000



Mn(2)           2.151e-005
   Mn+2                  1.521e-005  1.143e-005    -4.818    -4.942    -0.124
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.056e-006  2.845e-006    -5.515    -5.546    -0.031
   MnOH+                 8.584e-009  7.992e-009    -8.066    -8.097    -0.031
   MnCl+                 4.593e-009  4.276e-009    -8.338    -8.369    -0.031
   MnSO4                 5.161e-010  5.166e-010    -9.287    -9.287     0.000
   MnCl2                 1.713e-013  1.714e-013   -12.766   -12.766     0.000
   MnCl3-                4.658e-018  4.337e-018   -17.332   -17.363    -0.031
   Mn(OH)3-              3.919e-018  3.648e-018   -17.407   -17.438    -0.031
Mn(3)           2.210e-035
   Mn+3                  2.210e-035  1.162e-035   -34.656   -34.935    -0.279
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.711   -81.836    -0.124
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.671   -95.702    -0.031
Na              2.176e-004
   Na+                   2.173e-004  2.024e-004    -3.663    -3.694    -0.031
   NaHCO3                3.177e-007  3.180e-007    -6.498    -6.498     0.000
   NaCO3-                1.443e-008  1.344e-008    -7.841    -7.872    -0.031
   NaSO4-                2.770e-010  2.579e-010    -9.557    -9.589    -0.031
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.273   -74.272     0.000
S(-2)           2.080e-004
   HS-                   1.227e-004  1.142e-004    -3.911    -3.942    -0.031
   H2S                   3.666e-005  3.670e-005    -4.436    -4.435     0.000
   Fe(HS)2               1.836e-005  1.837e-005    -4.736    -4.736     0.000
   S5-2                  1.011e-006  7.898e-007    -5.995    -6.102    -0.107
   S4-2                  5.951e-007  4.608e-007    -6.225    -6.336    -0.111
   S6-2                  5.190e-007  4.088e-007    -6.285    -6.388    -0.104
   AsS(OH)(HS)-          3.149e-007  2.932e-007    -6.502    -6.533    -0.031
   Fe(HS)3-              2.455e-007  2.285e-007    -6.610    -6.641    -0.031
   S-2                   4.997e-010  3.754e-010    -9.301    -9.425    -0.124
   S3-2                  2.117e-010  1.624e-010    -9.674    -9.789    -0.115
   S2-2                  1.211e-011  9.216e-012   -10.917   -11.035    -0.119
   As3S4(HS)2-           5.796e-017  5.396e-017   -16.237   -16.268    -0.031
S(6)            3.884e-007
   SO4-2                 3.368e-007  2.542e-007    -6.473    -6.595    -0.122
   CaSO4                 4.709e-008  4.714e-008    -7.327    -7.327     0.000
   MgSO4                 3.533e-009  3.537e-009    -8.452    -8.451     0.000
   MnSO4                 5.161e-010  5.166e-010    -9.287    -9.287     0.000
   NaSO4-                2.770e-010  2.579e-010    -9.557    -9.589    -0.031
   FeSO4                 7.136e-011  7.143e-011   -10.147   -10.146     0.000
   BaSO4                 5.076e-011  5.081e-011   -10.295   -10.294     0.000
   KSO4-                 3.379e-011  3.145e-011   -10.471   -10.502    -0.031
   HSO4-                 9.757e-013  9.084e-013   -12.011   -12.042    -0.031
   CaHSO4+               1.090e-014  1.015e-014   -13.963   -13.994    -0.031
   FeHSO4+               1.853e-017  1.726e-017   -16.732   -16.763    -0.031
   FeSO4+                1.486e-026  1.384e-026   -25.828   -25.859    -0.031
   Fe(SO4)2-             8.267e-032  7.696e-032   -31.083   -31.114    -0.031
   FeHSO4+2              1.812e-033  1.362e-033   -32.742   -32.866    -0.124

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.27   -9.63   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.12  -18.50   -1.38  As2O3
Artinite         -8.63    0.97    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.40    8.23  As2O5
As2S3(am)        -7.73  -52.63  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -12.10  -62.21  -50.11  Ba3(AsO4)2
Barite           -3.02  -12.99   -9.97  BaSO4
Birnessite      -27.77   15.83   43.60  MnO2
Bixbyite        -24.65  -25.26   -0.61  Mn2O3



Brucite          -6.20   10.64   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.20  -52.10  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.00   -2.86   -2.86  CH4
Claudetite      -17.16  -18.50   -1.34  As2O3
CO2(g)           -2.17   -3.64   -1.47  CO2
Dolomite         -1.06  -18.15  -17.09  CaMg(CO3)2
Dolomite(d)      -1.61  -18.15  -16.54  CaMg(CO3)2
Epsomite         -8.68  -10.82   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.40   -4.44   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.61   -2.31   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.60  -38.44  -45.03  Fe3S4
Gypsum           -5.05   -9.63   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.44   -4.44   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.34   35.69   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.54  -37.50  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.29  -28.06   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.92  -43.75   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.04  -43.25   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.91  -42.19   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.54  -45.93   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.34   -2.31   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.65   -9.67   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.46   12.88   25.34  MnOOH
Melanterite     -10.19  -12.40   -2.21  FeSO4:7H2O
Mirabilite      -12.87  -13.98   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.94  -89.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.13  -57.83  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.73  -13.02    2.71  MnCl2:4H2O
MnS(Green)       -5.25   -1.45    3.80  MnS
MnSO4           -14.21  -11.54    2.67  MnSO4
Nahcolite        -5.70   -6.25   -0.55  NaHCO3
Natron          -11.52  -12.84   -1.31  Na2CO3:10H2O
Nesquehonite     -4.05   -9.67   -5.62  MgCO3:3H2O
Nsutite         -26.73   15.83   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -6.33  -52.63  -46.30  As2S3
Portlandite     -10.96   11.84   22.80  Ca(OH)2
Pyrite           10.70   -7.78  -18.48  FeS2
Pyrochroite      -5.27    9.93   15.20  Mn(OH)2
Pyrolusite      -25.55   15.83   41.38  MnO2
Realgar          -3.64  -23.58  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.36  -11.25  -10.89  FeCO3
Siderite(d)(3)   -0.80  -11.25  -10.45  FeCO3
Sulfur           -3.37  -18.39  -15.03  S
Thenardite      -13.80  -13.98   -0.18  Na2SO4
Thermonatrite   -12.96  -12.84    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.29  -11.85   -8.56  BaCO3

Reaction step 18.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.82   15.78   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.882e-002 -1.180e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -2.805e-005
Manganite          -12.51   12.83   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.329e-004  4.329e-004
Siderite(d)(3)      -0.75  -11.20  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.31  -11.87   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.079e-004  Surface charge, eq

Hfo_s         
 5.286e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.906e-006       0.550  2.907e-006      -5.537
Hfo_sOHCa+2      2.206e-006       0.417  2.206e-006      -5.656
Hfo_sOFe+        1.269e-007       0.024  1.269e-007      -6.896
Hfo_sOH          2.444e-008       0.005  2.444e-008      -7.612
Hfo_sOH2+        1.897e-008       0.004  1.897e-008      -7.722
Hfo_sOHBa+2      2.794e-009       0.001  2.794e-009      -8.554
Hfo_sO-          7.214e-010       0.000  7.214e-010      -9.142

Hfo           
 1.079e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.045e-004       0.494  1.045e-004      -3.981
Hfo_wOH2+        8.110e-005       0.384  8.110e-005      -4.091
Hfo_wOMn+        9.868e-006       0.047  9.868e-006      -5.006
Hfo_wOFe+        5.064e-006       0.024  5.064e-006      -5.296
Hfo_wOMg+        3.911e-006       0.018  3.911e-006      -5.408
Hfo_wOCa+        3.584e-006       0.017  3.584e-006      -5.446
Hfo_wO-          3.083e-006       0.015  3.083e-006      -5.511
Hfo_wOFeOH       3.423e-007       0.002  3.423e-007      -6.466
Hfo_wH2AsO3      1.487e-008       0.000  1.487e-008      -7.828
Hfo_wOHSO4-2     1.537e-010       0.000  1.537e-010      -9.813
Hfo_wOBa+        6.564e-011       0.000  6.564e-011     -10.183
Hfo_wSO4-        5.980e-011       0.000  5.980e-011     -10.223
Hfo_wOHAsO4-3    9.807e-016       0.000  9.807e-016     -15.008



Hfo_wHAsO4-      1.323e-017       0.000  1.323e-017     -16.878
Hfo_wH2AsO4      3.323e-019       0.000  3.323e-019     -18.478

Mno           
-3.809e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.173e-024       0.000  2.173e-024     -23.663
Mno_O3-2         1.933e-025       0.000  1.933e-025     -24.714
Mno_O3Ca         1.348e-025       0.000  1.348e-025     -24.870
Mno_O3HMn+       1.188e-026       0.000  1.188e-026     -25.925
Mno_O3Na-        4.143e-027       0.000  4.143e-027     -26.383
Mno_O3Mg         3.146e-027       0.000  3.146e-027     -26.502
Mno_O3H-         2.650e-027       0.000  2.650e-027     -26.577
Mno_O3Ba         1.162e-027       0.000  1.162e-027     -26.935
Mno_O3HCa+       6.433e-028       0.000  6.433e-028     -27.192
Mno_O3HMg+       1.016e-029       0.000  1.016e-029     -28.993
Mno_O3HBa+       9.916e-030       0.000  9.916e-030     -29.004
Mno_O3HNa        5.298e-030       0.000  5.298e-030     -29.276
Mno_O3H2         2.727e-032       0.000  2.727e-032     -31.564
Mno_O3H3+        7.512e-038       0.000  7.512e-038     -37.124
Mno_O3H3Cl       1.898e-040       0.000  1.898e-040     -39.722

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.161e-007  3.161e-007
Ba               5.430e-007  5.430e-007
C                4.914e-003  4.914e-003
Ca               1.329e-003  1.329e-003
Cl               9.873e-005  9.873e-005
Fe               2.347e-005  2.347e-005
K                1.893e-005  1.893e-005
Mg               8.095e-005  8.095e-005
Mn               2.247e-005  2.247e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.400      Charge balance
                                       pe  =  -4.445      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.589e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.358e-003
                       Total CO2 (mol/kg)  =  3.441e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.085e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.82
                               Iterations  =  39
                                  Total H  = 1.110202e+002
                                  Total O  = 5.551552e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.704e-007  2.514e-007    -6.568    -6.600    -0.032
   H+                    4.253e-008  3.981e-008    -7.371    -7.400    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.161e-007



   AsS(OH)(HS)-          3.155e-007  2.934e-007    -6.501    -6.533    -0.032
   H3AsO3                5.531e-010  5.537e-010    -9.257    -9.257     0.000
   H2AsO3-               1.059e-011  9.846e-012   -10.975   -11.007    -0.032
   As3S4(HS)2-           6.823e-017  6.344e-017   -16.166   -16.198    -0.032
   H4AsO3+               1.174e-017  1.092e-017   -16.930   -16.962    -0.032
   HAsO3-2               6.602e-019  4.935e-019   -18.180   -18.307    -0.126
   AsO3-3                4.762e-027  2.473e-027   -26.322   -26.607    -0.284
As(5)           8.591e-018
   HAsO4-2               5.874e-018  4.390e-018   -17.231   -17.358    -0.126
   H2AsO4-               2.717e-018  2.526e-018   -17.566   -17.598    -0.032
   AsO4-3                4.753e-022  2.469e-022   -21.323   -21.607    -0.284
   H3AsO4                2.005e-023  2.007e-023   -22.698   -22.698     0.000
Ba              5.430e-007
   Ba+2                  5.304e-007  3.964e-007    -6.275    -6.402    -0.126
   BaHCO3+               1.188e-008  1.105e-008    -7.925    -7.957    -0.032
   BaCO3                 7.009e-010  7.016e-010    -9.154    -9.154     0.000
   BaSO4                 4.735e-011  4.740e-011   -10.325   -10.324     0.000
   BaOH+                 3.628e-013  3.374e-013   -12.440   -12.472    -0.032
C(-4)           1.474e-003
   CH4                   1.474e-003  1.475e-003    -2.832    -2.831     0.000
C(4)            3.441e-003
   HCO3-                 3.122e-003  2.908e-003    -2.506    -2.536    -0.031
   CO2                   2.601e-004  2.603e-004    -3.585    -3.584     0.000
   CaHCO3+               3.857e-005  3.587e-005    -4.414    -4.445    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.550e-006  3.426e-006    -5.342    -5.465    -0.123
   MnHCO3+               3.315e-006  3.082e-006    -5.480    -5.511    -0.032
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.171e-006  2.019e-006    -5.663    -5.695    -0.032
   FeHCO3+               5.763e-007  5.359e-007    -6.239    -6.271    -0.032
   NaHCO3                3.303e-007  3.306e-007    -6.481    -6.481     0.000
   MgCO3                 1.938e-007  1.940e-007    -6.713    -6.712     0.000
   FeCO3                 1.513e-007  1.514e-007    -6.820    -6.820     0.000
   NaCO3-                1.387e-008  1.290e-008    -7.858    -7.890    -0.032
   BaHCO3+               1.188e-008  1.105e-008    -7.925    -7.957    -0.032
   BaCO3                 7.009e-010  7.016e-010    -9.154    -9.154     0.000
Ca              1.329e-003
   Ca+2                  1.285e-003  9.669e-004    -2.891    -3.015    -0.123
   CaHCO3+               3.857e-005  3.587e-005    -4.414    -4.445    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.598e-008  4.603e-008    -7.337    -7.337     0.000
   CaOH+                 4.335e-009  4.030e-009    -8.363    -8.395    -0.032
   CaHSO4+               1.154e-014  1.073e-014   -13.938   -13.969    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.172e-005    -4.006    -4.038    -0.032
   MnCl+                 4.779e-009  4.443e-009    -8.321    -8.352    -0.032
   FeCl+                 2.509e-010  2.333e-010    -9.600    -9.632    -0.032
   MnCl2                 1.777e-013  1.779e-013   -12.750   -12.750     0.000
   MnCl3-                4.834e-018  4.494e-018   -17.316   -17.347    -0.032
   FeCl+2                2.339e-026  1.748e-026   -25.631   -25.757    -0.126
   FeCl2+                7.703e-030  7.162e-030   -29.113   -29.145    -0.032
   FeCl3                 6.563e-035  6.569e-035   -34.183   -34.182     0.000
Fe(2)           2.347e-005
   Fe(HS)2               2.000e-005  2.002e-005    -4.699    -4.698     0.000
   Fe+2                  2.465e-006  1.843e-006    -5.608    -5.735    -0.126
   FeHCO3+               5.763e-007  5.359e-007    -6.239    -6.271    -0.032
   Fe(HS)3-              2.589e-007  2.407e-007    -6.587    -6.618    -0.032
   FeCO3                 1.513e-007  1.514e-007    -6.820    -6.820     0.000
   FeOH+                 1.574e-008  1.464e-008    -7.803    -7.835    -0.032
   FeCl+                 2.509e-010  2.333e-010    -9.600    -9.632    -0.032
   FeSO4                 7.809e-011  7.817e-011   -10.107   -10.107     0.000
   Fe(OH)2               3.125e-012  3.129e-012   -11.505   -11.505     0.000
   Fe(OH)3-              3.140e-015  2.920e-015   -14.503   -14.535    -0.032
   FeHSO4+               2.200e-017  2.046e-017   -16.658   -16.689    -0.032
Fe(3)           3.734e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.154e-015  8.511e-015   -14.038   -14.070    -0.032



   Fe(OH)4-              6.785e-016  6.308e-016   -15.168   -15.200    -0.032
   FeOH+2                1.369e-018  1.023e-018   -17.864   -17.990    -0.126
   Fe+3                  1.215e-023  6.311e-024   -22.915   -23.200    -0.284
   FeCl+2                2.339e-026  1.748e-026   -25.631   -25.757    -0.126
   FeSO4+                1.775e-026  1.651e-026   -25.751   -25.782    -0.032
   FeCl2+                7.703e-030  7.162e-030   -29.113   -29.145    -0.032
   Fe(SO4)2-             9.267e-032  8.616e-032   -31.033   -31.065    -0.032
   FeHSO4+2              2.355e-033  1.760e-033   -32.628   -32.755    -0.126
   Fe2(OH)2+4            9.033e-035  2.819e-035   -34.044   -34.550    -0.506
   FeCl3                 6.563e-035  6.569e-035   -34.183   -34.182     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.510   -46.300    -0.790
H(0)            1.743e-009
   H2                    8.715e-010  8.724e-010    -9.060    -9.059     0.000
K               1.893e-005
   K+                    1.893e-005  1.758e-005    -4.723    -4.755    -0.032
   KSO4-                 3.170e-011  2.948e-011   -10.499   -10.531    -0.032
Mg              8.095e-005
   Mg+2                  7.858e-005  5.933e-005    -4.105    -4.227    -0.122
   MgHCO3+               2.171e-006  2.019e-006    -5.663    -5.695    -0.032
   MgCO3                 1.938e-007  1.940e-007    -6.713    -6.712     0.000
   MgOH+                 5.819e-009  5.410e-009    -8.235    -8.267    -0.032
   MgSO4                 3.315e-009  3.318e-009    -8.480    -8.479     0.000
Mn(2)           2.247e-005
   Mn+2                  1.591e-005  1.189e-005    -4.798    -4.925    -0.126
   MnHCO3+               3.315e-006  3.082e-006    -5.480    -5.511    -0.032
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 8.256e-009  7.677e-009    -8.083    -8.115    -0.032
   MnCl+                 4.779e-009  4.443e-009    -8.321    -8.352    -0.032
   MnSO4                 5.039e-010  5.045e-010    -9.298    -9.297     0.000
   MnCl2                 1.777e-013  1.779e-013   -12.750   -12.750     0.000
   MnCl3-                4.834e-018  4.494e-018   -17.316   -17.347    -0.032
   Mn(OH)3-              3.211e-018  2.986e-018   -17.493   -17.525    -0.032
Mn(3)           2.537e-035
   Mn+3                  2.537e-035  1.318e-035   -34.596   -34.880    -0.284
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.820   -81.946    -0.126
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.744   -95.776    -0.032
Na              2.176e-004
   Na+                   2.173e-004  2.022e-004    -3.663    -3.694    -0.031
   NaHCO3                3.303e-007  3.306e-007    -6.481    -6.481     0.000
   NaCO3-                1.387e-008  1.290e-008    -7.858    -7.890    -0.032
   NaSO4-                2.600e-010  2.417e-010    -9.585    -9.617    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.262   -74.262     0.000
S(-2)           2.080e-004
   HS-                   1.188e-004  1.104e-004    -3.925    -3.957    -0.032
   H2S                   3.839e-005  3.843e-005    -4.416    -4.415     0.000
   Fe(HS)2               2.000e-005  2.002e-005    -4.699    -4.698     0.000
   S5-2                  9.057e-007  7.048e-007    -6.043    -6.152    -0.109
   S4-2                  5.333e-007  4.112e-007    -6.273    -6.386    -0.113
   S6-2                  4.648e-007  3.648e-007    -6.333    -6.438    -0.105
   AsS(OH)(HS)-          3.155e-007  2.934e-007    -6.501    -6.533    -0.032
   Fe(HS)3-              2.589e-007  2.407e-007    -6.587    -6.618    -0.032
   S-2                   4.482e-010  3.350e-010    -9.349    -9.475    -0.126
   S3-2                  1.898e-010  1.449e-010    -9.722    -9.839    -0.117
   S2-2                  1.085e-011  8.223e-012   -10.964   -11.085    -0.121
   As3S4(HS)2-           6.823e-017  6.344e-017   -16.166   -16.198    -0.032
S(6)            3.679e-007
   SO4-2                 3.177e-007  2.386e-007    -6.498    -6.622    -0.124
   CaSO4                 4.598e-008  4.603e-008    -7.337    -7.337     0.000
   MgSO4                 3.315e-009  3.318e-009    -8.480    -8.479     0.000
   MnSO4                 5.039e-010  5.045e-010    -9.298    -9.297     0.000
   NaSO4-                2.600e-010  2.417e-010    -9.585    -9.617    -0.032
   FeSO4                 7.809e-011  7.817e-011   -10.107   -10.107     0.000
   BaSO4                 4.735e-011  4.740e-011   -10.325   -10.324     0.000
   KSO4-                 3.170e-011  2.948e-011   -10.499   -10.531    -0.032



   HSO4-                 9.931e-013  9.234e-013   -12.003   -12.035    -0.032
   CaHSO4+               1.154e-014  1.073e-014   -13.938   -13.969    -0.032
   FeHSO4+               2.200e-017  2.046e-017   -16.658   -16.689    -0.032
   FeSO4+                1.775e-026  1.651e-026   -25.751   -25.782    -0.032
   Fe(SO4)2-             9.267e-032  8.616e-032   -31.033   -31.065    -0.032
   FeHSO4+2              2.355e-033  1.760e-033   -32.628   -32.755    -0.126

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.28   -9.64   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -8.72    0.88    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.39    8.23  As2O5
As2S3(am)        -7.68  -52.58  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -12.31  -62.42  -50.11  Ba3(AsO4)2
Barite           -3.05  -13.02   -9.97  BaSO4
Birnessite      -27.82   15.78   43.60  MnO2
Bixbyite        -24.75  -25.36   -0.61  Mn2O3
Brucite          -6.27   10.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.35  -52.26  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.03   -2.83   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -2.12   -3.58   -1.47  CO2
Dolomite         -1.08  -18.17  -17.09  CaMg(CO3)2
Dolomite(d)      -1.63  -18.17  -16.54  CaMg(CO3)2
Epsomite         -8.71  -10.85   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.39   -4.43   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.62   -2.29   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.67  -38.36  -45.03  Fe3S4
Gypsum           -5.06   -9.64   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.42   -4.42   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.50   35.53   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.59  -37.56  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.43  -28.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.87  -43.70   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.99  -43.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.86  -42.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.45  -45.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.36   -2.29   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.69   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.51   12.83   25.34  MnOOH
Melanterite     -10.15  -12.36   -2.21  FeSO4:7H2O
Mirabilite      -12.90  -14.01   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.92  -89.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.28  -57.99  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.71  -13.00    2.71  MnCl2:4H2O
MnS(Green)       -5.28   -1.48    3.80  MnS
MnSO4           -14.22  -11.55    2.67  MnSO4
Nahcolite        -5.68   -6.23   -0.55  NaHCO3
Natron          -11.54  -12.85   -1.31  Na2CO3:10H2O
Nesquehonite     -4.07   -9.69   -5.62  MgCO3:3H2O
Nsutite         -26.78   15.78   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2



Orpiment         -6.28  -52.58  -46.30  As2S3
Portlandite     -11.01   11.79   22.80  Ca(OH)2
Pyrite           10.74   -7.74  -18.48  FeS2
Pyrochroite      -5.32    9.88   15.20  Mn(OH)2
Pyrolusite      -25.60   15.78   41.38  MnO2
Realgar          -3.62  -23.57  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.31  -11.20  -10.89  FeCO3
Siderite(d)(3)   -0.75  -11.20  -10.45  FeCO3
Sulfur           -3.34  -18.37  -15.03  S
Thenardite      -13.83  -14.01   -0.18  Na2SO4
Thermonatrite   -12.98  -12.85    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.31  -11.87   -8.56  BaCO3

Reaction step 19.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.86   15.74   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.876e-002 -1.238e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.038e-005
Manganite          -12.56   12.78   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.327e-004  4.327e-004
Siderite(d)(3)      -0.70  -11.15  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.32  -11.89   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.113e-004  Surface charge, eq

Hfo_s         
 5.285e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.805e-006       0.531  2.805e-006      -5.552
Hfo_sOHCa+2      2.295e-006       0.434  2.295e-006      -5.639
Hfo_sOFe+        1.363e-007       0.026  1.363e-007      -6.865
Hfo_sOH          2.450e-008       0.005  2.450e-008      -7.611
Hfo_sOH2+        2.050e-008       0.004  2.050e-008      -7.688
Hfo_sOHBa+2      2.785e-009       0.001  2.785e-009      -8.555



Hfo_sO-          6.709e-010       0.000  6.709e-010      -9.173

Hfo           
 1.113e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.017e-004       0.481  1.017e-004      -3.993
Hfo_wOH2+        8.511e-005       0.403  8.511e-005      -4.070
Hfo_wOMn+        9.252e-006       0.044  9.252e-006      -5.034
Hfo_wOFe+        5.283e-006       0.025  5.283e-006      -5.277
Hfo_wOMg+        3.530e-006       0.017  3.530e-006      -5.452
Hfo_wOCa+        3.360e-006       0.016  3.360e-006      -5.474
Hfo_wO-          2.785e-006       0.013  2.785e-006      -5.555
Hfo_wOFeOH       3.313e-007       0.002  3.313e-007      -6.480
Hfo_wH2AsO3      1.438e-008       0.000  1.438e-008      -7.842
Hfo_wOHSO4-2     1.407e-010       0.000  1.407e-010      -9.852
Hfo_wSO4-        5.901e-011       0.000  5.901e-011     -10.229
Hfo_wOBa+        5.896e-011       0.000  5.896e-011     -10.229
Hfo_wOHAsO4-3    7.665e-016       0.000  7.665e-016     -15.115
Hfo_wHAsO4-      1.201e-017       0.000  1.201e-017     -16.920
Hfo_wH2AsO4      3.253e-019       0.000  3.253e-019     -18.488

Mno           
-1.198e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.118e-028       0.000  7.118e-028     -27.148
Mno_O3-2         6.101e-029       0.000  6.101e-029     -28.215
Mno_O3Ca         4.417e-029       0.000  4.417e-029     -28.355
Mno_O3HMn+       4.195e-030       0.000  4.195e-030     -29.377
Mno_O3Na-        1.306e-030       0.000  1.306e-030     -29.884
Mno_O3Mg         9.922e-031       0.000  9.922e-031     -30.003
Mno_O3H-         9.014e-031       0.000  9.014e-031     -30.045
Mno_O3Ba         3.647e-031       0.000  3.647e-031     -30.438
Mno_O3HCa+       2.271e-031       0.000  2.271e-031     -30.644
Mno_O3HMg+       3.455e-033       0.000  3.455e-033     -32.462
Mno_O3HBa+       3.354e-033       0.000  3.354e-033     -32.474
Mno_O3HNa        1.800e-033       0.000  1.800e-033     -32.745
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        2.969e-041       0.000  2.969e-041     -40.527
Mno_O3H3Cl       7.490e-044       0.000  7.490e-044     -43.126

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.166e-007  3.166e-007
Ba               5.430e-007  5.430e-007
C                5.172e-003  5.172e-003
Ca               1.387e-003  1.387e-003
Cl               9.873e-005  9.873e-005
Fe               2.559e-005  2.559e-005
K                1.893e-005  1.893e-005
Mg               8.133e-005  8.133e-005
Mn               2.342e-005  2.342e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.367      Charge balance



                                       pe  =  -4.410      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.763e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.485e-003
                       Total CO2 (mol/kg)  =  3.599e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.119e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.70
                               Iterations  =  33
                                  Total H  = 1.110206e+002
                                  Total O  = 5.551590e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.512e-007  2.333e-007    -6.600    -6.632    -0.032
   H+                    4.589e-008  4.291e-008    -7.338    -7.367    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.166e-007
   AsS(OH)(HS)-          3.160e-007  2.935e-007    -6.500    -6.532    -0.032
   H3AsO3                5.494e-010  5.500e-010    -9.260    -9.260     0.000
   H2AsO3-               9.772e-012  9.074e-012   -11.010   -11.042    -0.032
   As3S4(HS)2-           7.944e-017  7.377e-017   -16.100   -16.132    -0.032
   H4AsO3+               1.259e-017  1.169e-017   -16.900   -16.932    -0.032
   HAsO3-2               5.674e-019  4.220e-019   -18.246   -18.375    -0.129
   AsO3-3                3.820e-027  1.962e-027   -26.418   -26.707    -0.289
As(5)           7.645e-018
   HAsO4-2               5.108e-018  3.799e-018   -17.292   -17.420    -0.129
   H2AsO4-               2.537e-018  2.356e-018   -17.596   -17.628    -0.032
   AsO4-3                3.859e-022  1.982e-022   -21.414   -21.703    -0.289
   H3AsO4                2.015e-023  2.017e-023   -22.696   -22.695     0.000
Ba              5.430e-007
   Ba+2                  5.300e-007  3.942e-007    -6.276    -6.404    -0.129
   BaHCO3+               1.229e-008  1.141e-008    -7.910    -7.943    -0.032
   BaCO3                 6.715e-010  6.722e-010    -9.173    -9.173     0.000
   BaSO4                 4.427e-011  4.431e-011   -10.354   -10.353     0.000
   BaOH+                 3.351e-013  3.112e-013   -12.475   -12.507    -0.032
C(-4)           1.573e-003
   CH4                   1.573e-003  1.575e-003    -2.803    -2.803     0.000
C(4)            3.599e-003
   HCO3-                 3.246e-003  3.020e-003    -2.489    -2.520    -0.031
   CO2                   2.911e-004  2.914e-004    -3.536    -3.535     0.000
   CaHCO3+               4.163e-005  3.866e-005    -4.381    -4.413    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.405e-006  3.301e-006    -5.356    -5.481    -0.125
   MnHCO3+               3.577e-006  3.322e-006    -5.446    -5.479    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.256e-006  2.095e-006    -5.647    -5.679    -0.032
   FeHCO3+               6.922e-007  6.428e-007    -6.160    -6.192    -0.032
   NaHCO3                3.425e-007  3.429e-007    -6.465    -6.465     0.000
   MgCO3                 1.865e-007  1.867e-007    -6.729    -6.729     0.000
   FeCO3                 1.683e-007  1.685e-007    -6.774    -6.773     0.000
   NaCO3-                1.336e-008  1.241e-008    -7.874    -7.906    -0.032
   BaHCO3+               1.229e-008  1.141e-008    -7.910    -7.943    -0.032
   BaCO3                 6.715e-010  6.722e-010    -9.173    -9.173     0.000
Ca              1.387e-003
   Ca+2                  1.340e-003  1.003e-003    -2.873    -2.998    -0.125
   CaHCO3+               4.163e-005  3.866e-005    -4.381    -4.413    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.487e-008  4.491e-008    -7.348    -7.348     0.000
   CaOH+                 4.179e-009  3.881e-009    -8.379    -8.411    -0.032
   CaHSO4+               1.216e-014  1.129e-014   -13.915   -13.947    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.161e-005    -4.006    -4.038    -0.032



   MnCl+                 4.959e-009  4.606e-009    -8.305    -8.337    -0.032
   FeCl+                 2.898e-010  2.691e-010    -9.538    -9.570    -0.032
   MnCl2                 1.840e-013  1.842e-013   -12.735   -12.735     0.000
   MnCl3-                5.004e-018  4.647e-018   -17.301   -17.333    -0.032
   FeCl+2                2.940e-026  2.186e-026   -25.532   -25.660    -0.129
   FeCl2+                9.633e-030  8.946e-030   -29.016   -29.048    -0.032
   FeCl3                 8.186e-035  8.195e-035   -34.087   -34.086     0.000
Fe(2)           2.559e-005
   Fe(HS)2               2.158e-005  2.160e-005    -4.666    -4.665     0.000
   Fe+2                  2.862e-006  2.128e-006    -5.543    -5.672    -0.129
   FeHCO3+               6.922e-007  6.428e-007    -6.160    -6.192    -0.032
   Fe(HS)3-              2.703e-007  2.510e-007    -6.568    -6.600    -0.032
   FeCO3                 1.683e-007  1.685e-007    -6.774    -6.773     0.000
   FeOH+                 1.689e-008  1.568e-008    -7.772    -7.805    -0.032
   FeCl+                 2.898e-010  2.691e-010    -9.538    -9.570    -0.032
   FeSO4                 8.480e-011  8.489e-011   -10.072   -10.071     0.000
   Fe(OH)2               3.107e-012  3.110e-012   -11.508   -11.507     0.000
   Fe(OH)3-              2.900e-015  2.693e-015   -14.538   -14.570    -0.032
   FeHSO4+               2.578e-017  2.394e-017   -16.589   -16.621    -0.032
Fe(3)           3.802e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.879e-015  9.174e-015   -14.005   -14.037    -0.032
   Fe(OH)4-              6.302e-016  5.853e-016   -15.201   -15.233    -0.032
   FeOH+2                1.599e-018  1.189e-018   -17.796   -17.925    -0.129
   Fe+3                  1.539e-023  7.902e-024   -22.813   -23.102    -0.289
   FeCl+2                2.940e-026  2.186e-026   -25.532   -25.660    -0.129
   FeSO4+                2.093e-026  1.944e-026   -25.679   -25.711    -0.032
   FeCl2+                9.633e-030  8.946e-030   -29.016   -29.048    -0.032
   Fe(SO4)2-             1.027e-031  9.539e-032   -30.988   -31.020    -0.032
   FeHSO4+2              3.003e-033  2.233e-033   -32.522   -32.651    -0.129
   Fe2(OH)2+4            1.244e-034  3.805e-035   -33.905   -34.420    -0.514
   FeCl3                 8.186e-035  8.195e-035   -34.087   -34.086     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.333   -46.137    -0.804
H(0)            1.722e-009
   H2                    8.612e-010  8.621e-010    -9.065    -9.064     0.000
K               1.893e-005
   K+                    1.893e-005  1.756e-005    -4.723    -4.755    -0.032
   KSO4-                 2.981e-011  2.768e-011   -10.526   -10.558    -0.032
Mg              8.133e-005
   Mg+2                  7.888e-005  5.928e-005    -4.103    -4.227    -0.124
   MgHCO3+               2.256e-006  2.095e-006    -5.647    -5.679    -0.032
   MgCO3                 1.865e-007  1.867e-007    -6.729    -6.729     0.000
   MgOH+                 5.401e-009  5.016e-009    -8.268    -8.300    -0.032
   MgSO4                 3.114e-009  3.117e-009    -8.507    -8.506     0.000
Mn(2)           2.342e-005
   Mn+2                  1.659e-005  1.234e-005    -4.780    -4.909    -0.129
   MnHCO3+               3.577e-006  3.322e-006    -5.446    -5.479    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.960e-009  7.392e-009    -8.099    -8.131    -0.032
   MnCl+                 4.959e-009  4.606e-009    -8.305    -8.337    -0.032
   MnSO4                 4.917e-010  4.923e-010    -9.308    -9.308     0.000
   MnCl2                 1.840e-013  1.842e-013   -12.735   -12.735     0.000
   MnCl3-                5.004e-018  4.647e-018   -17.301   -17.333    -0.032
   Mn(OH)3-              2.665e-018  2.475e-018   -17.574   -17.606    -0.032
Mn(3)           2.887e-035
   Mn+3                  2.887e-035  1.483e-035   -34.540   -34.829    -0.289
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.922   -82.050    -0.129
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.812   -95.844    -0.032
Na              2.176e-004
   Na+                   2.173e-004  2.019e-004    -3.663    -3.695    -0.032
   NaHCO3                3.425e-007  3.429e-007    -6.465    -6.465     0.000
   NaCO3-                1.336e-008  1.241e-008    -7.874    -7.906    -0.032
   NaSO4-                2.444e-010  2.270e-010    -9.612    -9.644    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.252   -74.251     0.000



S(-2)           2.080e-004
   HS-                   1.149e-004  1.067e-004    -3.940    -3.972    -0.032
   H2S                   4.000e-005  4.004e-005    -4.398    -4.398     0.000
   Fe(HS)2               2.158e-005  2.160e-005    -4.666    -4.665     0.000
   S5-2                  8.152e-007  6.320e-007    -6.089    -6.199    -0.111
   S4-2                  4.801e-007  3.687e-007    -6.319    -6.433    -0.115
   S6-2                  4.183e-007  3.271e-007    -6.379    -6.485    -0.107
   AsS(OH)(HS)-          3.160e-007  2.935e-007    -6.500    -6.532    -0.032
   Fe(HS)3-              2.703e-007  2.510e-007    -6.568    -6.600    -0.032
   S-2                   4.039e-010  3.004e-010    -9.394    -9.522    -0.129
   S3-2                  1.709e-010  1.299e-010    -9.767    -9.886    -0.119
   S2-2                  9.778e-012  7.374e-012   -11.010   -11.132    -0.123
   As3S4(HS)2-           7.944e-017  7.377e-017   -16.100   -16.132    -0.032
S(6)            3.490e-007
   SO4-2                 3.002e-007  2.243e-007    -6.523    -6.649    -0.126
   CaSO4                 4.487e-008  4.491e-008    -7.348    -7.348     0.000
   MgSO4                 3.114e-009  3.117e-009    -8.507    -8.506     0.000
   MnSO4                 4.917e-010  4.923e-010    -9.308    -9.308     0.000
   NaSO4-                2.444e-010  2.270e-010    -9.612    -9.644    -0.032
   FeSO4                 8.480e-011  8.489e-011   -10.072   -10.071     0.000
   BaSO4                 4.427e-011  4.431e-011   -10.354   -10.353     0.000
   KSO4-                 2.981e-011  2.768e-011   -10.526   -10.558    -0.032
   HSO4-                 1.008e-012  9.358e-013   -11.997   -12.029    -0.032
   CaHSO4+               1.216e-014  1.129e-014   -13.915   -13.947    -0.032
   FeHSO4+               2.578e-017  2.394e-017   -16.589   -16.621    -0.032
   FeSO4+                2.093e-026  1.944e-026   -25.679   -25.711    -0.032
   Fe(SO4)2-             1.027e-031  9.539e-032   -30.988   -31.020    -0.032
   FeHSO4+2              3.003e-033  2.233e-033   -32.522   -32.651    -0.129

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.29   -9.65   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.80    0.80    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.39    8.23  As2O5
As2S3(am)        -7.64  -52.54  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -12.51  -62.62  -50.11  Ba3(AsO4)2
Barite           -3.08  -13.05   -9.97  BaSO4
Birnessite      -27.86   15.74   43.60  MnO2
Bixbyite        -24.84  -25.45   -0.61  Mn2O3
Brucite          -6.33   10.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.50  -52.40  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.06   -2.80   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -2.07   -3.54   -1.47  CO2
Dolomite         -1.10  -18.19  -17.09  CaMg(CO3)2
Dolomite(d)      -1.65  -18.19  -16.54  CaMg(CO3)2
Epsomite         -8.74  -10.88   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.38   -4.42   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.64   -2.28   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.74  -38.29  -45.03  Fe3S4
Gypsum           -5.07   -9.65   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.40   -4.40   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.64   35.39   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.64  -37.61  -29.97  CaMg3(CO3)4



Hydromagnesite  -19.56  -28.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.82  -43.65   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.95  -43.16   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.82  -42.10   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.38  -45.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.37   -2.28   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.68   -9.71   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -12.56   12.78   25.34  MnOOH
Melanterite     -10.11  -12.32   -2.21  FeSO4:7H2O
Mirabilite      -12.93  -14.04   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.89  -89.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.43  -58.13  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.70  -12.99    2.71  MnCl2:4H2O
MnS(Green)       -5.31   -1.51    3.80  MnS
MnSO4           -14.23  -11.56    2.67  MnSO4
Nahcolite        -5.67   -6.21   -0.55  NaHCO3
Natron          -11.56  -12.87   -1.31  Na2CO3:10H2O
Nesquehonite     -4.09   -9.71   -5.62  MgCO3:3H2O
Nsutite         -26.82   15.74   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -6.24  -52.54  -46.30  As2S3
Portlandite     -11.06   11.74   22.80  Ca(OH)2
Pyrite           10.78   -7.70  -18.48  FeS2
Pyrochroite      -5.37    9.83   15.20  Mn(OH)2
Pyrolusite      -25.64   15.74   41.38  MnO2
Realgar          -3.61  -23.56  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.26  -11.15  -10.89  FeCO3
Siderite(d)(3)   -0.70  -11.15  -10.45  FeCO3
Sulfur           -3.32  -18.34  -15.03  S
Thenardite      -13.86  -14.04   -0.18  Na2SO4
Thermonatrite   -13.00  -12.87    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.32  -11.89   -8.56  BaCO3

Reaction step 20.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.90   15.70   43.60   4.670e-004           0 -4.670e-004



Calcite              0.00   -8.48   -8.48   1.000e-001  9.871e-002 -1.295e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.268e-005
Manganite          -12.60   12.74   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.324e-004  4.324e-004
Siderite(d)(3)      -0.66  -11.11  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.34  -11.90   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.146e-004  Surface charge, eq

Hfo_s         
 5.284e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.710e-006       0.513  2.710e-006      -5.567
Hfo_sOHCa+2      2.378e-006       0.450  2.378e-006      -5.624
Hfo_sOFe+        1.456e-007       0.028  1.456e-007      -6.837
Hfo_sOH          2.453e-008       0.005  2.453e-008      -7.610
Hfo_sOH2+        2.202e-008       0.004  2.202e-008      -7.657
Hfo_sOHBa+2      2.773e-009       0.001  2.773e-009      -8.557
Hfo_sO-          6.258e-010       0.000  6.259e-010      -9.204

Hfo           
 1.146e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          9.904e-005       0.469  9.904e-005      -4.004
Hfo_wOH2+        8.891e-005       0.421  8.891e-005      -4.051
Hfo_wOMn+        8.692e-006       0.041  8.692e-006      -5.061
Hfo_wOFe+        5.488e-006       0.026  5.488e-006      -5.261
Hfo_wOMg+        3.199e-006       0.015  3.199e-006      -5.495
Hfo_wOCa+        3.157e-006       0.015  3.157e-006      -5.501
Hfo_wO-          2.527e-006       0.012  2.527e-006      -5.597
Hfo_wOFeOH       3.208e-007       0.002  3.208e-007      -6.494
Hfo_wH2AsO3      1.397e-008       0.000  1.397e-008      -7.855
Hfo_wOHSO4-2     1.290e-010       0.000  1.291e-010      -9.889
Hfo_wSO4-        5.807e-011       0.000  5.807e-011     -10.236
Hfo_wOBa+        5.321e-011       0.000  5.321e-011     -10.274
Hfo_wOHAsO4-3    6.093e-016       0.000  6.093e-016     -15.215
Hfo_wHAsO4-      1.099e-017       0.000  1.100e-017     -16.959
Hfo_wH2AsO4      3.194e-019       0.000  3.194e-019     -18.496

Mno           
-1.037e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.402e-028       0.000  6.402e-028     -27.194
Mno_O3-2         5.299e-029       0.000  5.299e-029     -28.276
Mno_O3Ca         3.972e-029       0.000  3.972e-029     -28.401
Mno_O3HMn+       4.048e-030       0.000  4.048e-030     -29.393
Mno_O3Na-        1.133e-030       0.000  1.133e-030     -29.946
Mno_O3Mg         8.607e-031       0.000  8.608e-031     -30.065
Mno_O3H-         8.401e-031       0.000  8.401e-031     -30.076
Mno_O3Ba         3.150e-031       0.000  3.151e-031     -30.502
Mno_O3HCa+       2.192e-031       0.000  2.192e-031     -30.659
Mno_O3HMg+       3.216e-033       0.000  3.216e-033     -32.493
Mno_O3HBa+       3.109e-033       0.000  3.109e-033     -32.507
Mno_O3HNa        1.675e-033       0.000  1.675e-033     -32.776
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000



Mno_O3H3+        3.185e-041       0.000  3.185e-041     -40.497
Mno_O3H3Cl       8.027e-044       0.000  8.027e-044     -43.095

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.170e-007  3.170e-007
Ba               5.430e-007  5.430e-007
C                5.430e-003  5.429e-003
Ca               1.444e-003  1.444e-003
Cl               9.873e-005  9.873e-005
Fe               2.768e-005  2.768e-005
K                1.893e-005  1.893e-005
Mg               8.167e-005  8.166e-005
Mn               2.435e-005  2.435e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.337      Charge balance
                                       pe  =  -4.377      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.933e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.609e-003
                       Total CO2 (mol/kg)  =  3.757e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.152e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.59
                               Iterations  =  33
                                  Total H  = 1.110210e+002
                                  Total O  = 5.551627e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.344e-007  2.174e-007    -6.630    -6.663    -0.033
   H+                    4.929e-008  4.604e-008    -7.307    -7.337    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.170e-007
   AsS(OH)(HS)-          3.164e-007  2.935e-007    -6.500    -6.532    -0.033
   H3AsO3                5.480e-010  5.486e-010    -9.261    -9.261     0.000
   H2AsO3-               9.095e-012  8.436e-012   -11.041   -11.074    -0.033
   As3S4(HS)2-           9.161e-017  8.497e-017   -16.038   -16.071    -0.033
   H4AsO3+               1.349e-017  1.251e-017   -16.870   -16.903    -0.033
   HAsO3-2               4.939e-019  3.656e-019   -18.306   -18.437    -0.131
   AsO3-3                3.118e-027  1.584e-027   -26.506   -26.800    -0.294
As(5)           6.885e-018
   HAsO4-2               4.496e-018  3.328e-018   -17.347   -17.478    -0.131
   H2AsO4-               2.388e-018  2.215e-018   -17.622   -17.655    -0.033
   AsO4-3                3.185e-022  1.618e-022   -21.497   -21.791    -0.294
   H3AsO4                2.032e-023  2.035e-023   -22.692   -22.692     0.000
Ba              5.430e-007
   Ba+2                  5.297e-007  3.920e-007    -6.276    -6.407    -0.131
   BaHCO3+               1.268e-008  1.176e-008    -7.897    -7.930    -0.033
   BaCO3                 6.449e-010  6.457e-010    -9.190    -9.190     0.000
   BaSO4                 4.147e-011  4.152e-011   -10.382   -10.382     0.000
   BaOH+                 3.110e-013  2.885e-013   -12.507   -12.540    -0.033
C(-4)           1.673e-003
   CH4                   1.673e-003  1.674e-003    -2.777    -2.776     0.000
C(4)            3.757e-003
   HCO3-                 3.368e-003  3.130e-003    -2.473    -2.504    -0.032
   CO2                   3.237e-004  3.240e-004    -3.490    -3.489     0.000



   CaHCO3+               4.472e-005  4.148e-005    -4.349    -4.382    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.273e-006  3.188e-006    -5.369    -5.496    -0.127
   MnHCO3+               3.843e-006  3.565e-006    -5.415    -5.448    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.338e-006  2.168e-006    -5.631    -5.664    -0.033
   FeHCO3+               8.222e-007  7.626e-007    -6.085    -6.118    -0.033
   NaHCO3                3.545e-007  3.549e-007    -6.450    -6.450     0.000
   FeCO3                 1.861e-007  1.863e-007    -6.730    -6.730     0.000
   MgCO3                 1.799e-007  1.801e-007    -6.745    -6.744     0.000
   NaCO3-                1.291e-008  1.197e-008    -7.889    -7.922    -0.033
   BaHCO3+               1.268e-008  1.176e-008    -7.897    -7.930    -0.033
   BaCO3                 6.449e-010  6.457e-010    -9.190    -9.190     0.000
Ca              1.444e-003
   Ca+2                  1.394e-003  1.039e-003    -2.856    -2.983    -0.127
   CaHCO3+               4.472e-005  4.148e-005    -4.349    -4.382    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.376e-008  4.381e-008    -7.359    -7.358     0.000
   CaOH+                 4.037e-009  3.745e-009    -8.394    -8.427    -0.033
   CaHSO4+               1.274e-014  1.182e-014   -13.895   -13.927    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.150e-005    -4.006    -4.039    -0.033
   MnCl+                 5.135e-009  4.763e-009    -8.289    -8.322    -0.033
   FeCl+                 3.318e-010  3.077e-010    -9.479    -9.512    -0.033
   MnCl2                 1.900e-013  1.902e-013   -12.721   -12.721     0.000
   MnCl3-                5.168e-018  4.794e-018   -17.287   -17.319    -0.033
   FeCl+2                3.645e-026  2.698e-026   -25.438   -25.569    -0.131
   FeCl2+                1.189e-029  1.102e-029   -28.925   -28.958    -0.033
   FeCl3                 1.008e-034  1.009e-034   -33.997   -33.996     0.000
Fe(2)           2.768e-005
   Fe(HS)2               2.309e-005  2.311e-005    -4.637    -4.636     0.000
   Fe+2                  3.292e-006  2.437e-006    -5.483    -5.613    -0.131
   FeHCO3+               8.222e-007  7.626e-007    -6.085    -6.118    -0.033
   Fe(HS)3-              2.799e-007  2.596e-007    -6.553    -6.586    -0.033
   FeCO3                 1.861e-007  1.863e-007    -6.730    -6.730     0.000
   FeOH+                 1.804e-008  1.673e-008    -7.744    -7.776    -0.033
   FeCl+                 3.318e-010  3.077e-010    -9.479    -9.512    -0.033
   FeSO4                 9.146e-011  9.156e-011   -10.039   -10.038     0.000
   Fe(OH)2               3.089e-012  3.093e-012   -11.510   -11.510     0.000
   Fe(OH)3-              2.690e-015  2.495e-015   -14.570   -14.603    -0.033
   FeHSO4+               2.988e-017  2.771e-017   -16.525   -16.557    -0.033
Fe(3)           3.871e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              1.061e-014  9.844e-015   -13.974   -14.007    -0.033
   Fe(OH)4-              5.880e-016  5.454e-016   -15.231   -15.263    -0.033
   FeOH+2                1.849e-018  1.369e-018   -17.733   -17.864    -0.131
   Fe+3                  1.921e-023  9.763e-024   -22.716   -23.010    -0.294
   FeCl+2                3.645e-026  2.698e-026   -25.438   -25.569    -0.131
   FeSO4+                2.439e-026  2.262e-026   -25.613   -25.645    -0.033
   FeCl2+                1.189e-029  1.102e-029   -28.925   -28.958    -0.033
   Fe(SO4)2-             1.128e-031  1.046e-031   -30.948   -30.981    -0.033
   FeHSO4+2              3.768e-033  2.789e-033   -32.424   -32.555    -0.131
   Fe2(OH)2+4            1.680e-034  5.043e-035   -33.775   -34.297    -0.523
   FeCl3                 1.008e-034  1.009e-034   -33.997   -33.996     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.167   -45.984    -0.817
H(0)            1.703e-009
   H2                    8.516e-010  8.526e-010    -9.070    -9.069     0.000
K               1.893e-005
   K+                    1.893e-005  1.754e-005    -4.723    -4.756    -0.033
   KSO4-                 2.808e-011  2.605e-011   -10.552   -10.584    -0.033
Mg              8.167e-005
   Mg+2                  7.914e-005  5.921e-005    -4.102    -4.228    -0.126
   MgHCO3+               2.338e-006  2.168e-006    -5.631    -5.664    -0.033
   MgCO3                 1.799e-007  1.801e-007    -6.745    -6.744     0.000
   MgOH+                 5.033e-009  4.669e-009    -8.298    -8.331    -0.033
   MgSO4                 2.930e-009  2.933e-009    -8.533    -8.533     0.000
Mn(2)           2.435e-005



   Mn+2                  1.726e-005  1.278e-005    -4.763    -4.894    -0.131
   MnHCO3+               3.843e-006  3.565e-006    -5.415    -5.448    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.690e-009  7.133e-009    -8.114    -8.147    -0.033
   MnCl+                 5.135e-009  4.763e-009    -8.289    -8.322    -0.033
   MnSO4                 4.797e-010  4.802e-010    -9.319    -9.319     0.000
   MnCl2                 1.900e-013  1.902e-013   -12.721   -12.721     0.000
   MnCl3-                5.168e-018  4.794e-018   -17.287   -17.319    -0.033
   Mn(OH)3-              2.236e-018  2.074e-018   -17.650   -17.683    -0.033
Mn(3)           3.261e-035
   Mn+3                  3.261e-035  1.657e-035   -34.487   -34.781    -0.294
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.017   -82.148    -0.131
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.876   -95.909    -0.033
Na              2.176e-004
   Na+                   2.173e-004  2.016e-004    -3.663    -3.695    -0.032
   NaHCO3                3.545e-007  3.549e-007    -6.450    -6.450     0.000
   NaCO3-                1.291e-008  1.197e-008    -7.889    -7.922    -0.033
   NaSO4-                2.303e-010  2.136e-010    -9.638    -9.670    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.242   -74.242     0.000
S(-2)           2.080e-004
   HS-                   1.112e-004  1.032e-004    -3.954    -3.986    -0.033
   H2S                   4.148e-005  4.153e-005    -4.382    -4.382     0.000
   Fe(HS)2               2.309e-005  2.311e-005    -4.637    -4.636     0.000
   S5-2                  7.370e-007  5.694e-007    -6.133    -6.245    -0.112
   S4-2                  4.342e-007  3.322e-007    -6.362    -6.479    -0.116
   S6-2                  3.780e-007  2.947e-007    -6.422    -6.531    -0.108
   AsS(OH)(HS)-          3.164e-007  2.935e-007    -6.500    -6.532    -0.033
   Fe(HS)3-              2.799e-007  2.596e-007    -6.553    -6.586    -0.033
   S-2                   3.656e-010  2.706e-010    -9.437    -9.568    -0.131
   S3-2                  1.546e-010  1.171e-010    -9.811    -9.932    -0.121
   S2-2                  8.847e-012  6.643e-012   -11.053   -11.178    -0.124
   As3S4(HS)2-           9.161e-017  8.497e-017   -16.038   -16.071    -0.033
S(6)            3.316e-007
   SO4-2                 2.841e-007  2.113e-007    -6.547    -6.675    -0.128
   CaSO4                 4.376e-008  4.381e-008    -7.359    -7.358     0.000
   MgSO4                 2.930e-009  2.933e-009    -8.533    -8.533     0.000
   MnSO4                 4.797e-010  4.802e-010    -9.319    -9.319     0.000
   NaSO4-                2.303e-010  2.136e-010    -9.638    -9.670    -0.033
   FeSO4                 9.146e-011  9.156e-011   -10.039   -10.038     0.000
   BaSO4                 4.147e-011  4.152e-011   -10.382   -10.382     0.000
   KSO4-                 2.808e-011  2.605e-011   -10.552   -10.584    -0.033
   HSO4-                 1.020e-012  9.460e-013   -11.991   -12.024    -0.033
   CaHSO4+               1.274e-014  1.182e-014   -13.895   -13.927    -0.033
   FeHSO4+               2.988e-017  2.771e-017   -16.525   -16.557    -0.033
   FeSO4+                2.439e-026  2.262e-026   -25.613   -25.645    -0.033
   Fe(SO4)2-             1.128e-031  1.046e-031   -30.948   -30.981    -0.033
   FeHSO4+2              3.768e-033  2.789e-033   -32.424   -32.555    -0.131

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.30   -9.66   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.88    0.72    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.38    8.23  As2O5
As2S3(am)        -7.59  -52.49  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -12.69  -62.80  -50.11  Ba3(AsO4)2
Barite           -3.11  -13.08   -9.97  BaSO4
Birnessite      -27.90   15.70   43.60  MnO2
Bixbyite        -24.93  -25.54   -0.61  Mn2O3
Brucite          -6.39   10.45   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -33.63  -52.53  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.08   -2.78   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -2.02   -3.49   -1.47  CO2
Dolomite         -1.11  -18.20  -17.09  CaMg(CO3)2
Dolomite(d)      -1.66  -18.20  -16.54  CaMg(CO3)2
Epsomite         -8.76  -10.90   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.65   -2.26   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.80  -38.23  -45.03  Fe3S4
Gypsum           -5.08   -9.66   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.38   -4.38   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -25.77   35.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.68  -37.65  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.69  -28.45   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.77  -43.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.91  -43.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.78  -42.06   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.31  -45.70   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.39   -2.26   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.70   -9.72   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.60   12.74   25.34  MnOOH
Melanterite     -10.08  -12.29   -2.21  FeSO4:7H2O
Mirabilite      -12.95  -14.07   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.88  -89.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.56  -58.26  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.68  -12.97    2.71  MnCl2:4H2O
MnS(Green)       -5.34   -1.54    3.80  MnS
MnSO4           -14.24  -11.57    2.67  MnSO4
Nahcolite        -5.65   -6.20   -0.55  NaHCO3
Natron          -11.58  -12.89   -1.31  Na2CO3:10H2O
Nesquehonite     -4.10   -9.72   -5.62  MgCO3:3H2O
Nsutite         -26.86   15.70   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -6.19  -52.49  -46.30  As2S3
Portlandite     -11.11   11.69   22.80  Ca(OH)2
Pyrite           10.81   -7.67  -18.48  FeS2
Pyrochroite      -5.42    9.78   15.20  Mn(OH)2
Pyrolusite      -25.68   15.70   41.38  MnO2
Realgar          -3.60  -23.54  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.22  -11.11  -10.89  FeCO3
Siderite(d)(3)   -0.66  -11.11  -10.45  FeCO3
Sulfur           -3.30  -18.32  -15.03  S
Thenardite      -13.89  -14.07   -0.18  Na2SO4
Thermonatrite   -13.01  -12.89    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.34  -11.90   -8.56  BaCO3

Reaction step 21.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 4.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.94   15.66   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.865e-002 -1.351e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.495e-005
Manganite          -12.64   12.70   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.321e-004  4.321e-004
Siderite(d)(3)      -0.62  -11.07  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.36  -11.92   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.177e-004  Surface charge, eq

Hfo_s         
 5.283e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.620e-006       0.496  2.620e-006      -5.582
Hfo_sOHCa+2      2.457e-006       0.465  2.457e-006      -5.610
Hfo_sOFe+        1.548e-007       0.029  1.548e-007      -6.810
Hfo_sOH          2.452e-008       0.005  2.452e-008      -7.610
Hfo_sOH2+        2.352e-008       0.004  2.352e-008      -7.629
Hfo_sOHBa+2      2.758e-009       0.001  2.758e-009      -8.559
Hfo_sO-          5.855e-010       0.000  5.855e-010      -9.232

Hfo           
 1.177e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          9.642e-005       0.456  9.643e-005      -4.016
Hfo_wOH2+        9.251e-005       0.438  9.251e-005      -4.034
Hfo_wOMn+        8.183e-006       0.039  8.183e-006      -5.087
Hfo_wOFe+        5.680e-006       0.027  5.680e-006      -5.246
Hfo_wOCa+        2.972e-006       0.014  2.972e-006      -5.527
Hfo_wOMg+        2.910e-006       0.014  2.910e-006      -5.536
Hfo_wO-          2.303e-006       0.011  2.303e-006      -5.638
Hfo_wOFeOH       3.107e-007       0.001  3.107e-007      -6.508
Hfo_wH2AsO3      1.361e-008       0.000  1.361e-008      -7.866
Hfo_wOHSO4-2     1.186e-010       0.000  1.186e-010      -9.926
Hfo_wSO4-        5.702e-011       0.000  5.703e-011     -10.244
Hfo_wOBa+        4.822e-011       0.000  4.822e-011     -10.317
Hfo_wOHAsO4-3    4.916e-016       0.000  4.916e-016     -15.308
Hfo_wHAsO4-      1.013e-017       0.000  1.013e-017     -16.994



Hfo_wH2AsO4      3.145e-019       0.000  3.145e-019     -18.502

Mno           
-3.457e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.214e-025       0.000  2.214e-025     -24.655
Mno_O3-2         1.774e-026       0.000  1.774e-026     -25.751
Mno_O3Ca         1.374e-026       0.000  1.374e-026     -25.862
Mno_O3HMn+       1.496e-027       0.000  1.496e-027     -26.825
Mno_O3Na-        3.787e-028       0.000  3.787e-028     -27.422
Mno_O3H-         3.005e-028       0.000  3.005e-028     -27.522
Mno_O3Mg         2.877e-028       0.000  2.877e-028     -27.541
Mno_O3Ba         1.049e-028       0.000  1.049e-028     -27.979
Mno_O3HCa+       8.100e-029       0.000  8.100e-029     -28.092
Mno_O3HMg+       1.149e-030       0.000  1.149e-030     -29.940
Mno_O3HBa+       1.106e-030       0.000  1.106e-030     -29.956
Mno_O3HNa        5.986e-031       0.000  5.986e-031     -30.223
Mno_O3H2         3.822e-033       0.000  3.822e-033     -32.418
Mno_O3H3+        1.301e-038       0.000  1.301e-038     -37.886
Mno_O3H3Cl       3.275e-041       0.000  3.275e-041     -40.485

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.173e-007  3.173e-007
Ba               5.430e-007  5.430e-007
C                5.686e-003  5.685e-003
Ca               1.500e-003  1.500e-003
Cl               9.873e-005  9.873e-005
Fe               2.976e-005  2.976e-005
K                1.893e-005  1.893e-005
Mg               8.195e-005  8.195e-005
Mn               2.528e-005  2.528e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.308      Charge balance
                                       pe  =  -4.346      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.100e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.730e-003
                       Total CO2 (mol/kg)  =  3.913e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.183e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.49
                               Iterations  =  29
                                  Total H  = 1.110214e+002
                                  Total O  = 5.551664e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.196e-007  2.034e-007    -6.658    -6.692    -0.033
   H+                    5.273e-008  4.920e-008    -7.278    -7.308    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.173e-007
   AsS(OH)(HS)-          3.168e-007  2.935e-007    -6.499    -6.532    -0.033



   H3AsO3                5.484e-010  5.490e-010    -9.261    -9.260     0.001
   H2AsO3-               8.527e-012  7.900e-012   -11.069   -11.102    -0.033
   As3S4(HS)2-           1.047e-016  9.703e-017   -15.980   -16.013    -0.033
   H4AsO3+               1.445e-017  1.338e-017   -16.840   -16.873    -0.033
   HAsO3-2               4.348e-019  3.204e-019   -18.362   -18.494    -0.133
   AsO3-3                2.583e-027  1.299e-027   -26.588   -26.886    -0.299
As(5)           6.263e-018
   HAsO4-2               4.000e-018  2.947e-018   -17.398   -17.531    -0.133
   H2AsO4-               2.262e-018  2.096e-018   -17.645   -17.679    -0.033
   AsO4-3                2.667e-022  1.341e-022   -21.574   -21.873    -0.299
   H3AsO4                2.055e-023  2.058e-023   -22.687   -22.687     0.001
Ba              5.430e-007
   Ba+2                  5.293e-007  3.900e-007    -6.276    -6.409    -0.133
   BaHCO3+               1.306e-008  1.210e-008    -7.884    -7.917    -0.033
   BaCO3                 6.209e-010  6.216e-010    -9.207    -9.206     0.001
   BaSO4                 3.894e-011  3.898e-011   -10.410   -10.409     0.001
   BaOH+                 2.899e-013  2.685e-013   -12.538   -12.571    -0.033
C(-4)           1.772e-003
   CH4                   1.772e-003  1.774e-003    -2.752    -2.751     0.001
C(4)            3.913e-003
   HCO3-                 3.487e-003  3.237e-003    -2.458    -2.490    -0.032
   CO2                   3.577e-004  3.581e-004    -3.446    -3.446     0.001
   CaHCO3+               4.785e-005  4.433e-005    -4.320    -4.353    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.154e-006  3.085e-006    -5.382    -5.511    -0.129
   MnHCO3+               4.112e-006  3.809e-006    -5.386    -5.419    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.417e-006  2.239e-006    -5.617    -5.650    -0.033
   FeHCO3+               9.671e-007  8.959e-007    -6.015    -6.048    -0.033
   NaHCO3                3.662e-007  3.666e-007    -6.436    -6.436     0.001
   FeCO3                 2.046e-007  2.049e-007    -6.689    -6.689     0.001
   MgCO3                 1.739e-007  1.741e-007    -6.760    -6.759     0.001
   BaHCO3+               1.306e-008  1.210e-008    -7.884    -7.917    -0.033
   NaCO3-                1.249e-008  1.157e-008    -7.903    -7.937    -0.033
   BaCO3                 6.209e-010  6.216e-010    -9.207    -9.206     0.001
Ca              1.500e-003
   Ca+2                  1.446e-003  1.074e-003    -2.840    -2.969    -0.129
   CaHCO3+               4.785e-005  4.433e-005    -4.320    -4.353    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.268e-008  4.273e-008    -7.370    -7.369     0.001
   CaOH+                 3.908e-009  3.621e-009    -8.408    -8.441    -0.033
   CaHSO4+               1.329e-014  1.232e-014   -13.876   -13.910    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.139e-005    -4.006    -4.039    -0.034
   MnCl+                 5.306e-009  4.916e-009    -8.275    -8.308    -0.033
   FeCl+                 3.769e-010  3.492e-010    -9.424    -9.457    -0.033
   MnCl2                 1.959e-013  1.961e-013   -12.708   -12.708     0.001
   MnCl3-                5.328e-018  4.936e-018   -17.273   -17.307    -0.033
   FeCl+2                4.463e-026  3.288e-026   -25.350   -25.483    -0.133
   FeCl2+                1.449e-029  1.342e-029   -28.839   -28.872    -0.033
   FeCl3                 1.225e-034  1.227e-034   -33.912   -33.911     0.001
Fe(2)           2.976e-005
   Fe(HS)2               2.452e-005  2.455e-005    -4.610    -4.610     0.001
   Fe+2                  3.757e-006  2.768e-006    -5.425    -5.558    -0.133
   FeHCO3+               9.671e-007  8.959e-007    -6.015    -6.048    -0.033
   Fe(HS)3-              2.878e-007  2.667e-007    -6.541    -6.574    -0.033
   FeCO3                 2.046e-007  2.049e-007    -6.689    -6.689     0.001
   FeOH+                 1.920e-008  1.779e-008    -7.717    -7.750    -0.033
   FeCl+                 3.769e-010  3.492e-010    -9.424    -9.457    -0.033
   FeSO4                 9.806e-011  9.817e-011   -10.009   -10.008     0.001
   Fe(OH)2               3.073e-012  3.077e-012   -11.512   -11.512     0.001
   Fe(OH)3-              2.507e-015  2.323e-015   -14.601   -14.634    -0.033
   FeHSO4+               3.427e-017  3.175e-017   -16.465   -16.498    -0.033
Fe(3)           3.941e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.135e-014  1.052e-014   -13.945   -13.978    -0.033
   Fe(OH)4-              5.509e-016  5.104e-016   -15.259   -15.292    -0.033



   FeOH+2                2.122e-018  1.563e-018   -17.673   -17.806    -0.133
   Fe+3                  2.369e-023  1.191e-023   -22.625   -22.924    -0.299
   FeCl+2                4.463e-026  3.288e-026   -25.350   -25.483    -0.133
   FeSO4+                2.812e-026  2.606e-026   -25.551   -25.584    -0.033
   FeCl2+                1.449e-029  1.342e-029   -28.839   -28.872    -0.033
   Fe(SO4)2-             1.227e-031  1.137e-031   -30.911   -30.944    -0.033
   FeHSO4+2              4.659e-033  3.433e-033   -32.332   -32.464    -0.133
   Fe2(OH)2+4            2.232e-034  6.577e-035   -33.651   -34.182    -0.531
   FeCl3                 1.225e-034  1.227e-034   -33.912   -33.911     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.011   -45.840    -0.829
H(0)            1.685e-009
   H2                    8.426e-010  8.436e-010    -9.074    -9.074     0.001
K               1.893e-005
   K+                    1.893e-005  1.752e-005    -4.723    -4.756    -0.034
   KSO4-                 2.650e-011  2.455e-011   -10.577   -10.610    -0.033
Mg              8.195e-005
   Mg+2                  7.936e-005  5.912e-005    -4.100    -4.228    -0.128
   MgHCO3+               2.417e-006  2.239e-006    -5.617    -5.650    -0.033
   MgCO3                 1.739e-007  1.741e-007    -6.760    -6.759     0.001
   MgOH+                 4.708e-009  4.362e-009    -8.327    -8.360    -0.033
   MgSO4                 2.761e-009  2.764e-009    -8.559    -8.558     0.001
Mn(2)           2.528e-005
   Mn+2                  1.792e-005  1.320e-005    -4.747    -4.879    -0.133
   MnHCO3+               4.112e-006  3.809e-006    -5.386    -5.419    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.444e-009  6.897e-009    -8.128    -8.161    -0.033
   MnCl+                 5.306e-009  4.916e-009    -8.275    -8.308    -0.033
   MnSO4                 4.678e-010  4.683e-010    -9.330    -9.329     0.001
   MnCl2                 1.959e-013  1.961e-013   -12.708   -12.708     0.001
   MnCl3-                5.328e-018  4.936e-018   -17.273   -17.307    -0.033
   Mn(OH)3-              1.896e-018  1.756e-018   -17.722   -17.755    -0.033
Mn(3)           3.657e-035
   Mn+3                  3.657e-035  1.839e-035   -34.437   -34.735    -0.299
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.107   -82.240    -0.133
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.937   -95.970    -0.033
Na              2.176e-004
   Na+                   2.172e-004  2.014e-004    -3.663    -3.696    -0.033
   NaHCO3                3.662e-007  3.666e-007    -6.436    -6.436     0.001
   NaCO3-                1.249e-008  1.157e-008    -7.903    -7.937    -0.033
   NaSO4-                2.173e-010  2.013e-010    -9.663    -9.696    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.233   -74.232     0.001
S(-2)           2.081e-004
   HS-                   1.077e-004  9.976e-005    -3.968    -4.001    -0.033
   H2S                   4.286e-005  4.291e-005    -4.368    -4.367     0.001
   Fe(HS)2               2.452e-005  2.455e-005    -4.610    -4.610     0.001
   S5-2                  6.691e-007  5.152e-007    -6.174    -6.288    -0.114
   S4-2                  3.943e-007  3.006e-007    -6.404    -6.522    -0.118
   S6-2                  3.432e-007  2.667e-007    -6.465    -6.574    -0.110
   AsS(OH)(HS)-          3.168e-007  2.935e-007    -6.499    -6.532    -0.033
   Fe(HS)3-              2.878e-007  2.667e-007    -6.541    -6.574    -0.033
   S-2                   3.324e-010  2.449e-010    -9.478    -9.611    -0.133
   S3-2                  1.404e-010  1.059e-010    -9.853    -9.975    -0.123
   S2-2                  8.039e-012  6.011e-012   -11.095   -11.221    -0.126
   As3S4(HS)2-           1.047e-016  9.703e-017   -15.980   -16.013    -0.033
S(6)            3.156e-007
   SO4-2                 2.693e-007  1.995e-007    -6.570    -6.700    -0.130
   CaSO4                 4.268e-008  4.273e-008    -7.370    -7.369     0.001
   MgSO4                 2.761e-009  2.764e-009    -8.559    -8.558     0.001
   MnSO4                 4.678e-010  4.683e-010    -9.330    -9.329     0.001
   NaSO4-                2.173e-010  2.013e-010    -9.663    -9.696    -0.033
   FeSO4                 9.806e-011  9.817e-011   -10.009   -10.008     0.001
   BaSO4                 3.894e-011  3.898e-011   -10.410   -10.409     0.001
   KSO4-                 2.650e-011  2.455e-011   -10.577   -10.610    -0.033
   HSO4-                 1.030e-012  9.541e-013   -11.987   -12.020    -0.033



   CaHSO4+               1.329e-014  1.232e-014   -13.876   -13.910    -0.033
   FeHSO4+               3.427e-017  3.175e-017   -16.465   -16.498    -0.033
   FeSO4+                2.812e-026  2.606e-026   -25.551   -25.584    -0.033
   Fe(SO4)2-             1.227e-031  1.137e-031   -30.911   -30.944    -0.033
   FeHSO4+2              4.659e-033  3.433e-033   -32.332   -32.464    -0.133

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.31   -9.67   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.95    0.65    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.60  -45.37    8.23  As2O5
As2S3(am)        -7.55  -52.45  -44.90  As2S3
As_native        -5.61  -18.15  -12.53  As
Ba3(AsO4)2      -12.86  -62.97  -50.11  Ba3(AsO4)2
Barite           -3.14  -13.11   -9.97  BaSO4
Birnessite      -27.94   15.66   43.60  MnO2
Bixbyite        -25.01  -25.62   -0.61  Mn2O3
Brucite          -6.45   10.39   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.75  -52.65  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.11   -2.75   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -1.98   -3.45   -1.47  CO2
Dolomite         -1.13  -18.22  -17.09  CaMg(CO3)2
Dolomite(d)      -1.68  -18.22  -16.54  CaMg(CO3)2
Epsomite         -8.79  -10.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.66   -2.25   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.86  -38.18  -45.03  Fe3S4
Gypsum           -5.09   -9.67   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.37   -4.37   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -25.90   35.13   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.73  -37.70  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.81  -28.57   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.73  -43.56   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.87  -43.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.74  -42.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.24  -45.63   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.40   -2.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.71   -9.74   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.64   12.70   25.34  MnOOH
Melanterite     -10.05  -12.26   -2.21  FeSO4:7H2O
Mirabilite      -12.98  -14.09   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.68  -58.38  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.67  -12.96    2.71  MnCl2:4H2O
MnS(Green)       -5.37   -1.57    3.80  MnS
MnSO4           -14.25  -11.58    2.67  MnSO4
Nahcolite        -5.64   -6.19   -0.55  NaHCO3
Natron          -11.59  -12.90   -1.31  Na2CO3:10H2O
Nesquehonite     -4.12   -9.74   -5.62  MgCO3:3H2O
Nsutite         -26.90   15.66   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -6.15  -52.45  -46.30  As2S3



Portlandite     -11.15   11.65   22.80  Ca(OH)2
Pyrite           10.84   -7.64  -18.48  FeS2
Pyrochroite      -5.46    9.74   15.20  Mn(OH)2
Pyrolusite      -25.72   15.66   41.38  MnO2
Realgar          -3.59  -23.53  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.18  -11.07  -10.89  FeCO3
Siderite(d)(3)   -0.62  -11.07  -10.45  FeCO3
Sulfur           -3.28  -18.30  -15.03  S
Thenardite      -13.91  -14.09   -0.18  Na2SO4
Thermonatrite   -13.03  -12.90    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.36  -11.92   -8.56  BaCO3

Reaction step 22.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.98   15.62   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.859e-002 -1.405e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.717e-005
Manganite          -12.68   12.66   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.317e-004  4.317e-004
Siderite(d)(3)      -0.58  -11.03  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.37  -11.94   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.206e-004  Surface charge, eq

Hfo_s         
 5.281e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.534e-006       0.480  2.534e-006      -5.596
Hfo_sOHCa+2      2.531e-006       0.479  2.531e-006      -5.597
Hfo_sOFe+        1.638e-007       0.031  1.638e-007      -6.786
Hfo_sOH2+        2.501e-008       0.005  2.501e-008      -7.602
Hfo_sOH          2.449e-008       0.005  2.449e-008      -7.611
Hfo_sOHBa+2      2.740e-009       0.001  2.740e-009      -8.562
Hfo_sO-          5.492e-010       0.000  5.492e-010      -9.260



Hfo           
 1.206e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.591e-005       0.454  9.591e-005      -4.018
Hfo_wOH          9.389e-005       0.444  9.389e-005      -4.027
Hfo_wOMn+        7.719e-006       0.037  7.719e-006      -5.112
Hfo_wOFe+        5.860e-006       0.028  5.860e-006      -5.232
Hfo_wOCa+        2.804e-006       0.013  2.804e-006      -5.552
Hfo_wOMg+        2.657e-006       0.013  2.657e-006      -5.576
Hfo_wO-          2.106e-006       0.010  2.106e-006      -5.677
Hfo_wOFeOH       3.010e-007       0.001  3.010e-007      -6.521
Hfo_wH2AsO3      1.330e-008       0.000  1.330e-008      -7.876
Hfo_wOHSO4-2     1.092e-010       0.000  1.092e-010      -9.962
Hfo_wSO4-        5.590e-011       0.000  5.590e-011     -10.253
Hfo_wOBa+        4.388e-011       0.000  4.388e-011     -10.358
Hfo_wOHAsO4-3    4.020e-016       0.000  4.020e-016     -15.396
Hfo_wHAsO4-      9.391e-018       0.000  9.391e-018     -17.027
Hfo_wH2AsO4      3.104e-019       0.000  3.104e-019     -18.508

Mno           
-7.948e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.270e-028       0.000  5.270e-028     -27.278
Mno_O3-2         4.094e-029       0.000  4.094e-029     -28.388
Mno_O3Ca         3.270e-029       0.000  3.270e-029     -28.485
Mno_O3HMn+       3.792e-030       0.000  3.792e-030     -29.421
Mno_O3Na-        8.730e-031       0.000  8.730e-031     -30.059
Mno_O3H-         7.383e-031       0.000  7.384e-031     -30.132
Mno_O3Mg         6.627e-031       0.000  6.627e-031     -30.179
Mno_O3Ba         2.409e-031       0.000  2.409e-031     -30.618
Mno_O3HCa+       2.053e-031       0.000  2.053e-031     -30.688
Mno_O3HMg+       2.817e-033       0.000  2.817e-033     -32.550
Mno_O3HBa+       2.705e-033       0.000  2.705e-033     -32.568
Mno_O3HNa        1.469e-033       0.000  1.469e-033     -32.833
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.624e-041       0.000  3.624e-041     -40.441
Mno_O3H3Cl       9.112e-044       0.000  9.112e-044     -43.040

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.176e-007  3.176e-007
Ba               5.431e-007  5.431e-007
C                5.941e-003  5.941e-003
Ca               1.555e-003  1.555e-003
Cl               9.873e-005  9.873e-005
Fe               3.181e-005  3.181e-005
K                1.893e-005  1.893e-005
Mg               8.221e-005  8.221e-005
Mn               2.619e-005  2.619e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.281      Charge balance
                                       pe  =  -4.317      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  5.264e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.849e-003
                       Total CO2 (mol/kg)  =  4.069e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.212e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.39
                               Iterations  =  28
                                  Total H  = 1.110218e+002
                                  Total O  = 5.551701e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.065e-007  1.911e-007    -6.685    -6.719    -0.034
   H+                    5.619e-008  5.239e-008    -7.250    -7.281    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.176e-007
   AsS(OH)(HS)-          3.171e-007  2.934e-007    -6.499    -6.532    -0.034
   H3AsO3                5.503e-010  5.509e-010    -9.259    -9.259     0.001
   H2AsO3-               8.045e-012  7.446e-012   -11.094   -11.128    -0.034
   As3S4(HS)2-           1.188e-016  1.100e-016   -15.925   -15.959    -0.034
   H4AsO3+               1.545e-017  1.430e-017   -16.811   -16.845    -0.034
   HAsO3-2               3.866e-019  2.836e-019   -18.413   -18.547    -0.135
   AsO3-3                2.169e-027  1.080e-027   -26.664   -26.967    -0.303
As(5)           5.749e-018
   HAsO4-2               3.593e-018  2.635e-018   -17.445   -17.579    -0.135
   H2AsO4-               2.156e-018  1.995e-018   -17.666   -17.700    -0.034
   AsO4-3                2.262e-022  1.126e-022   -21.646   -21.948    -0.303
   H3AsO4                2.083e-023  2.086e-023   -22.681   -22.681     0.001
Ba              5.431e-007
   Ba+2                  5.290e-007  3.880e-007    -6.277    -6.411    -0.135
   BaHCO3+               1.343e-008  1.243e-008    -7.872    -7.906    -0.034
   BaCO3                 5.989e-010  5.997e-010    -9.223    -9.222     0.001
   BaSO4                 3.663e-011  3.667e-011   -10.436   -10.436     0.001
   BaOH+                 2.712e-013  2.510e-013   -12.567   -12.600    -0.034
C(-4)           1.872e-003
   CH4                   1.872e-003  1.874e-003    -2.728    -2.727     0.001
C(4)            4.069e-003
   HCO3-                 3.603e-003  3.342e-003    -2.443    -2.476    -0.033
   CO2                   3.931e-004  3.936e-004    -3.405    -3.405     0.001
   CaHCO3+               5.100e-005  4.720e-005    -4.292    -4.326    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.382e-006  4.056e-006    -5.358    -5.392    -0.034
   CO3-2                 4.044e-006  2.991e-006    -5.393    -5.524    -0.131
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.493e-006  2.307e-006    -5.603    -5.637    -0.034
   FeHCO3+               1.127e-006  1.043e-006    -5.948    -5.982    -0.034
   NaHCO3                3.776e-007  3.780e-007    -6.423    -6.422     0.001
   FeCO3                 2.238e-007  2.240e-007    -6.650    -6.650     0.001
   MgCO3                 1.683e-007  1.685e-007    -6.774    -6.774     0.001
   BaHCO3+               1.343e-008  1.243e-008    -7.872    -7.906    -0.034
   NaCO3-                1.211e-008  1.121e-008    -7.917    -7.951    -0.034
   BaCO3                 5.989e-010  5.997e-010    -9.223    -9.222     0.001
Ca              1.555e-003
   Ca+2                  1.498e-003  1.107e-003    -2.825    -2.956    -0.131
   CaHCO3+               5.100e-005  4.720e-005    -4.292    -4.326    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.162e-008  4.167e-008    -7.381    -7.380     0.001
   CaOH+                 3.790e-009  3.508e-009    -8.421    -8.455    -0.034
   CaHSO4+               1.382e-014  1.279e-014   -13.860   -13.893    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.128e-005    -4.006    -4.040    -0.034
   MnCl+                 5.472e-009  5.064e-009    -8.262    -8.295    -0.034



   FeCl+                 4.251e-010  3.934e-010    -9.372    -9.405    -0.034
   MnCl2                 2.015e-013  2.018e-013   -12.696   -12.695     0.001
   MnCl3-                5.482e-018  5.073e-018   -17.261   -17.295    -0.034
   FeCl+2                5.404e-026  3.964e-026   -25.267   -25.402    -0.135
   FeCl2+                1.747e-029  1.616e-029   -28.758   -28.791    -0.034
   FeCl3                 1.474e-034  1.476e-034   -33.832   -33.831     0.001
Fe(2)           3.181e-005
   Fe(HS)2               2.588e-005  2.591e-005    -4.587    -4.586     0.001
   Fe+2                  4.256e-006  3.122e-006    -5.371    -5.506    -0.135
   FeHCO3+               1.127e-006  1.043e-006    -5.948    -5.982    -0.034
   Fe(HS)3-              2.943e-007  2.723e-007    -6.531    -6.565    -0.034
   FeCO3                 2.238e-007  2.240e-007    -6.650    -6.650     0.001
   FeOH+                 2.036e-008  1.884e-008    -7.691    -7.725    -0.034
   FeCl+                 4.251e-010  3.934e-010    -9.372    -9.405    -0.034
   FeSO4                 1.046e-010  1.047e-010    -9.981    -9.980     0.001
   Fe(OH)2               3.058e-012  3.061e-012   -11.515   -11.514     0.001
   Fe(OH)3-              2.346e-015  2.171e-015   -14.630   -14.663    -0.034
   FeHSO4+               3.896e-017  3.605e-017   -16.409   -16.443    -0.034
Fe(3)           4.013e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.210e-014  1.120e-014   -13.917   -13.951    -0.034
   Fe(OH)4-              5.180e-016  4.794e-016   -15.286   -15.319    -0.034
   FeOH+2                2.416e-018  1.772e-018   -17.617   -17.752    -0.135
   Fe+3                  2.888e-023  1.438e-023   -22.539   -22.842    -0.303
   FeCl+2                5.404e-026  3.964e-026   -25.267   -25.402    -0.135
   FeSO4+                3.213e-026  2.973e-026   -25.493   -25.527    -0.034
   FeCl2+                1.747e-029  1.616e-029   -28.758   -28.791    -0.034
   Fe(SO4)2-             1.326e-031  1.227e-031   -30.878   -30.911    -0.034
   FeHSO4+2              5.686e-033  4.171e-033   -32.245   -32.380    -0.135
   Fe2(OH)2+4            2.920e-034  8.452e-035   -33.535   -34.073    -0.538
   FeCl3                 1.474e-034  1.476e-034   -33.832   -33.831     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.863   -45.704    -0.841
H(0)            1.668e-009
   H2                    8.342e-010  8.353e-010    -9.079    -9.078     0.001
K               1.893e-005
   K+                    1.893e-005  1.750e-005    -4.723    -4.757    -0.034
   KSO4-                 2.506e-011  2.319e-011   -10.601   -10.635    -0.034
Mg              8.221e-005
   Mg+2                  7.954e-005  5.901e-005    -4.099    -4.229    -0.130
   MgHCO3+               2.493e-006  2.307e-006    -5.603    -5.637    -0.034
   MgCO3                 1.683e-007  1.685e-007    -6.774    -6.774     0.001
   MgOH+                 4.419e-009  4.090e-009    -8.355    -8.388    -0.034
   MgSO4                 2.606e-009  2.609e-009    -8.584    -8.584     0.001
Mn(2)           2.619e-005
   Mn+2                  1.857e-005  1.362e-005    -4.731    -4.866    -0.135
   MnHCO3+               4.382e-006  4.056e-006    -5.358    -5.392    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.219e-009  6.681e-009    -8.142    -8.175    -0.034
   MnCl+                 5.472e-009  5.064e-009    -8.262    -8.295    -0.034
   MnSO4                 4.561e-010  4.567e-010    -9.341    -9.340     0.001
   MnCl2                 2.015e-013  2.018e-013   -12.696   -12.695     0.001
   MnCl3-                5.482e-018  5.073e-018   -17.261   -17.295    -0.034
   Mn(OH)3-              1.622e-018  1.501e-018   -17.790   -17.824    -0.034
Mn(3)           4.076e-035
   Mn+3                  4.076e-035  2.030e-035   -34.390   -34.693    -0.303
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.192   -82.327    -0.135
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.994   -96.027    -0.034
Na              2.176e-004
   Na+                   2.172e-004  2.012e-004    -3.663    -3.696    -0.033
   NaHCO3                3.776e-007  3.780e-007    -6.423    -6.422     0.001
   NaCO3-                1.211e-008  1.121e-008    -7.917    -7.951    -0.034
   NaSO4-                2.055e-010  1.901e-010    -9.687    -9.721    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.224   -74.224     0.001
S(-2)           2.081e-004



   HS-                   1.043e-004  9.650e-005    -3.982    -4.015    -0.034
   H2S                   4.415e-005  4.420e-005    -4.355    -4.355     0.001
   Fe(HS)2               2.588e-005  2.591e-005    -4.587    -4.586     0.001
   S5-2                  6.099e-007  4.681e-007    -6.215    -6.330    -0.115
   S4-2                  3.595e-007  2.731e-007    -6.444    -6.564    -0.119
   AsS(OH)(HS)-          3.171e-007  2.934e-007    -6.499    -6.532    -0.034
   S6-2                  3.127e-007  2.423e-007    -6.505    -6.616    -0.111
   Fe(HS)3-              2.943e-007  2.723e-007    -6.531    -6.565    -0.034
   S-2                   3.033e-010  2.225e-010    -9.518    -9.653    -0.135
   S3-2                  1.281e-010  9.624e-011    -9.893   -10.017    -0.124
   S2-2                  7.334e-012  5.462e-012   -11.135   -11.263    -0.128
   As3S4(HS)2-           1.188e-016  1.100e-016   -15.925   -15.959    -0.034
S(6)            3.008e-007
   SO4-2                 2.557e-007  1.886e-007    -6.592    -6.725    -0.132
   CaSO4                 4.162e-008  4.167e-008    -7.381    -7.380     0.001
   MgSO4                 2.606e-009  2.609e-009    -8.584    -8.584     0.001
   MnSO4                 4.561e-010  4.567e-010    -9.341    -9.340     0.001
   NaSO4-                2.055e-010  1.901e-010    -9.687    -9.721    -0.034
   FeSO4                 1.046e-010  1.047e-010    -9.981    -9.980     0.001
   BaSO4                 3.663e-011  3.667e-011   -10.436   -10.436     0.001
   KSO4-                 2.506e-011  2.319e-011   -10.601   -10.635    -0.034
   HSO4-                 1.038e-012  9.605e-013   -11.984   -12.018    -0.034
   CaHSO4+               1.382e-014  1.279e-014   -13.860   -13.893    -0.034
   FeHSO4+               3.896e-017  3.605e-017   -16.409   -16.443    -0.034
   FeSO4+                3.213e-026  2.973e-026   -25.493   -25.527    -0.034
   Fe(SO4)2-             1.326e-031  1.227e-031   -30.878   -30.911    -0.034
   FeHSO4+2              5.686e-033  4.171e-033   -32.245   -32.380    -0.135

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.32   -9.68   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -9.02    0.58    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.59  -45.36    8.23  As2O5
As2S3(am)        -7.51  -52.41  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -13.02  -63.13  -50.11  Ba3(AsO4)2
Barite           -3.17  -13.14   -9.97  BaSO4
Birnessite      -27.98   15.62   43.60  MnO2
Bixbyite        -25.09  -25.70   -0.61  Mn2O3
Brucite          -6.51   10.33   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.86  -52.76  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.13   -2.73   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -1.94   -3.40   -1.47  CO2
Dolomite         -1.14  -18.23  -17.09  CaMg(CO3)2
Dolomite(d)      -1.69  -18.23  -16.54  CaMg(CO3)2
Epsomite         -8.81  -10.95   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.67   -2.24   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.91  -38.13  -45.03  Fe3S4
Gypsum           -5.10   -9.68   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.36   -4.35   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.01   35.02   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.77  -37.74  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.92  -28.68   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.69  -43.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.84  -43.05   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.18  -45.57   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.41   -2.24   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.72   -9.75   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.68   12.66   25.34  MnOOH
Melanterite     -10.02  -12.23   -2.21  FeSO4:7H2O
Mirabilite      -13.00  -14.12   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.79  -58.49  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.66  -12.95    2.71  MnCl2:4H2O
MnS(Green)       -5.40   -1.60    3.80  MnS
MnSO4           -14.26  -11.59    2.67  MnSO4
Nahcolite        -5.62   -6.17   -0.55  NaHCO3
Natron          -11.61  -12.92   -1.31  Na2CO3:10H2O
Nesquehonite     -4.13   -9.75   -5.62  MgCO3:3H2O
Nsutite         -26.94   15.62   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -6.11  -52.41  -46.30  As2S3
Portlandite     -11.19   11.61   22.80  Ca(OH)2
Pyrite           10.87   -7.61  -18.48  FeS2
Pyrochroite      -5.50    9.70   15.20  Mn(OH)2
Pyrolusite      -25.76   15.62   41.38  MnO2
Realgar          -3.58  -23.52  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.14  -11.03  -10.89  FeCO3
Siderite(d)(3)   -0.58  -11.03  -10.45  FeCO3
Sulfur           -3.26  -18.29  -15.03  S
Thenardite      -13.94  -14.12   -0.18  Na2SO4
Thermonatrite   -13.04  -12.92    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.37  -11.94   -8.56  BaCO3

Reaction step 23.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.01   15.59   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.854e-002 -1.459e-003



Goethite            -0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.937e-005
Manganite          -12.72   12.62   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.313e-004  4.313e-004
Siderite(d)(3)      -0.54  -10.99  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.39  -11.95   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.235e-004  Surface charge, eq

Hfo_s         
 5.280e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.600e-006       0.492  2.600e-006      -5.585
Hfo_sOMn+        2.454e-006       0.465  2.454e-006      -5.610
Hfo_sOFe+        1.726e-007       0.033  1.726e-007      -6.763
Hfo_sOH2+        2.648e-008       0.005  2.648e-008      -7.577
Hfo_sOH          2.443e-008       0.005  2.443e-008      -7.612
Hfo_sOHBa+2      2.721e-009       0.001  2.721e-009      -8.565
Hfo_sO-          5.164e-010       0.000  5.164e-010      -9.287

Hfo           
 1.235e-004  Surface charge, eq

Hfo_w         
 2.112e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.912e-005       0.469  9.912e-005      -4.004
Hfo_wOH          9.145e-005       0.433  9.145e-005      -4.039
Hfo_wOMn+        7.294e-006       0.035  7.294e-006      -5.137
Hfo_wOFe+        6.028e-006       0.029  6.028e-006      -5.220
Hfo_wOCa+        2.649e-006       0.013  2.650e-006      -5.577
Hfo_wOMg+        2.434e-006       0.012  2.434e-006      -5.614
Hfo_wO-          1.933e-006       0.009  1.933e-006      -5.714
Hfo_wOFeOH       2.918e-007       0.001  2.918e-007      -6.535
Hfo_wH2AsO3      1.303e-008       0.000  1.303e-008      -7.885
Hfo_wOHSO4-2     1.007e-010       0.000  1.007e-010      -9.997
Hfo_wSO4-        5.472e-011       0.000  5.472e-011     -10.262
Hfo_wOBa+        4.008e-011       0.000  4.008e-011     -10.397
Hfo_wOHAsO4-3    3.327e-016       0.000  3.327e-016     -15.478
Hfo_wHAsO4-      8.750e-018       0.000  8.751e-018     -17.058
Hfo_wH2AsO4      3.069e-019       0.000  3.069e-019     -18.513

Mno           
-1.928e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.322e-029       0.000  1.322e-029     -28.879
Mno_O3-2         9.972e-031       0.000  9.973e-031     -30.001
Mno_O3Ca         8.202e-031       0.000  8.202e-031     -30.086
Mno_O3HMn+       1.009e-031       0.000  1.009e-031     -30.996
Mno_O3Na-        2.124e-032       0.000  2.124e-032     -31.673
Mno_O3H-         1.909e-032       0.000  1.909e-032     -31.719
Mno_O3Mg         1.611e-032       0.000  1.611e-032     -31.793
Mno_O3Ba         5.840e-033       0.000  5.840e-033     -32.234
Mno_O3HCa+       5.464e-033       0.000  5.464e-033     -32.262
Mno_O3HMg+       7.268e-035       0.000  7.268e-035     -34.139
Mno_O3HBa+       6.958e-035       0.000  6.958e-035     -34.158
Mno_O3HNa        3.794e-035       0.000  3.794e-035     -34.421
Mno_O3H2         2.743e-037       0.000  2.743e-037     -36.562
Mno_O3H3+        1.055e-042       0.000  1.055e-042     -41.977



Mno_O3H3Cl       2.649e-045       0.000  2.649e-045     -44.577

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.179e-007  3.179e-007
Ba               5.431e-007  5.431e-007
C                6.195e-003  6.195e-003
Ca               1.608e-003  1.608e-003
Cl               9.873e-005  9.873e-005
Fe               3.383e-005  3.383e-005
K                1.893e-005  1.893e-005
Mg               8.243e-005  8.243e-005
Mn               2.710e-005  2.710e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.255      Charge balance
                                       pe  =  -4.289      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.425e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.966e-003
                       Total CO2 (mol/kg)  =  4.223e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.241e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.30
                               Iterations  =  50
                                  Total H  = 1.110222e+002
                                  Total O  = 5.551738e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.948e-007  1.801e-007    -6.710    -6.745    -0.034
   H+                    5.968e-008  5.559e-008    -7.224    -7.255    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.179e-007
   AsS(OH)(HS)-          3.174e-007  2.934e-007    -6.498    -6.533    -0.034
   H3AsO3                5.534e-010  5.541e-010    -9.257    -9.256     0.001
   H2AsO3-               7.633e-012  7.056e-012   -11.117   -11.151    -0.034
   As3S4(HS)2-           1.338e-016  1.237e-016   -15.873   -15.908    -0.034
   H4AsO3+               1.651e-017  1.526e-017   -16.782   -16.816    -0.034
   HAsO3-2               3.468e-019  2.533e-019   -18.460   -18.596    -0.136
   AsO3-3                1.843e-027  9.091e-028   -26.734   -27.041    -0.307
As(5)           5.318e-018
   HAsO4-2               3.253e-018  2.376e-018   -17.488   -17.624    -0.136
   H2AsO4-               2.065e-018  1.909e-018   -17.685   -17.719    -0.034
   AsO4-3                1.940e-022  9.568e-023   -21.712   -22.019    -0.307
   H3AsO4                2.115e-023  2.117e-023   -22.675   -22.674     0.001
Ba              5.431e-007
   Ba+2                  5.287e-007  3.862e-007    -6.277    -6.413    -0.136
   BaHCO3+               1.379e-008  1.275e-008    -7.860    -7.895    -0.034
   BaCO3                 5.789e-010  5.796e-010    -9.237    -9.237     0.001
   BaSO4                 3.452e-011  3.457e-011   -10.462   -10.461     0.001
   BaOH+                 2.546e-013  2.354e-013   -12.594   -12.628    -0.034
C(-4)           1.971e-003
   CH4                   1.971e-003  1.974e-003    -2.705    -2.705     0.001
C(4)            4.223e-003
   HCO3-                 3.717e-003  3.444e-003    -2.430    -2.463    -0.033
   CO2                   4.299e-004  4.305e-004    -3.367    -3.366     0.001
   CaHCO3+               5.417e-005  5.008e-005    -4.266    -4.300    -0.034



   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.655e-006  4.304e-006    -5.332    -5.366    -0.034
   CO3-2                 3.944e-006  2.905e-006    -5.404    -5.537    -0.133
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.567e-006  2.373e-006    -5.591    -5.625    -0.034
   FeHCO3+               1.304e-006  1.205e-006    -5.885    -5.919    -0.034
   NaHCO3                3.887e-007  3.892e-007    -6.410    -6.410     0.001
   FeCO3                 2.436e-007  2.439e-007    -6.613    -6.613     0.001
   MgCO3                 1.631e-007  1.633e-007    -6.788    -6.787     0.001
   BaHCO3+               1.379e-008  1.275e-008    -7.860    -7.895    -0.034
   NaCO3-                1.176e-008  1.087e-008    -7.930    -7.964    -0.034
   BaCO3                 5.789e-010  5.796e-010    -9.237    -9.237     0.001
Ca              1.608e-003
   Ca+2                  1.549e-003  1.140e-003    -2.810    -2.943    -0.133
   CaHCO3+               5.417e-005  5.008e-005    -4.266    -4.300    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.058e-008  4.063e-008    -7.392    -7.391     0.001
   CaOH+                 3.682e-009  3.403e-009    -8.434    -8.468    -0.034
   CaHSO4+               1.431e-014  1.323e-014   -13.844   -13.878    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.118e-005    -4.006    -4.040    -0.035
   MnCl+                 5.634e-009  5.209e-009    -8.249    -8.283    -0.034
   FeCl+                 4.764e-010  4.404e-010    -9.322    -9.356    -0.034
   MnCl2                 2.071e-013  2.073e-013   -12.684   -12.683     0.001
   MnCl3-                5.632e-018  5.207e-018   -17.249   -17.283    -0.034
   FeCl+2                6.478e-026  4.732e-026   -25.189   -25.325    -0.136
   FeCl2+                2.085e-029  1.927e-029   -28.681   -28.715    -0.034
   FeCl3                 1.755e-034  1.757e-034   -33.756   -33.755     0.001
Fe(2)           3.383e-005
   Fe(HS)2               2.718e-005  2.721e-005    -4.566    -4.565     0.001
   Fe+2                  4.791e-006  3.499e-006    -5.320    -5.456    -0.136
   FeHCO3+               1.304e-006  1.205e-006    -5.885    -5.919    -0.034
   Fe(HS)3-              2.994e-007  2.768e-007    -6.524    -6.558    -0.034
   FeCO3                 2.436e-007  2.439e-007    -6.613    -6.613     0.001
   FeOH+                 2.153e-008  1.990e-008    -7.667    -7.701    -0.034
   FeCl+                 4.764e-010  4.404e-010    -9.322    -9.356    -0.034
   FeSO4                 1.110e-010  1.111e-010    -9.955    -9.954     0.001
   Fe(OH)2               3.043e-012  3.047e-012   -11.517   -11.516     0.001
   Fe(OH)3-              2.203e-015  2.036e-015   -14.657   -14.691    -0.034
   FeHSO4+               4.393e-017  4.061e-017   -16.357   -16.391    -0.034
Fe(3)           4.085e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.286e-014  1.188e-014   -13.891   -13.925    -0.034
   Fe(OH)4-              4.887e-016  4.517e-016   -15.311   -15.345    -0.034
   FeOH+2                2.732e-018  1.995e-018   -17.564   -17.700    -0.136
   Fe+3                  3.484e-023  1.718e-023   -22.458   -22.765    -0.307
   FeCl+2                6.478e-026  4.732e-026   -25.189   -25.325    -0.136
   FeSO4+                3.640e-026  3.365e-026   -25.439   -25.473    -0.034
   FeCl2+                2.085e-029  1.927e-029   -28.681   -28.715    -0.034
   Fe(SO4)2-             1.422e-031  1.315e-031   -30.847   -30.881    -0.034
   FeHSO4+2              6.858e-033  5.009e-033   -32.164   -32.300    -0.136
   Fe2(OH)2+4            3.765e-034  1.072e-034   -33.424   -33.970    -0.546
   FeCl3                 1.755e-034  1.757e-034   -33.756   -33.755     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.722   -45.575    -0.853
H(0)            1.653e-009
   H2                    8.264e-010  8.274e-010    -9.083    -9.082     0.001
K               1.893e-005
   K+                    1.893e-005  1.748e-005    -4.723    -4.757    -0.035
   KSO4-                 2.373e-011  2.194e-011   -10.625   -10.659    -0.034
Mg              8.243e-005
   Mg+2                  7.969e-005  5.890e-005    -4.099    -4.230    -0.131
   MgHCO3+               2.567e-006  2.373e-006    -5.591    -5.625    -0.034
   MgCO3                 1.631e-007  1.633e-007    -6.788    -6.787     0.001
   MgOH+                 4.160e-009  3.846e-009    -8.381    -8.415    -0.034
   MgSO4                 2.463e-009  2.466e-009    -8.609    -8.608     0.001
Mn(2)           2.710e-005
   Mn+2                  1.920e-005  1.402e-005    -4.717    -4.853    -0.136



   MnHCO3+               4.655e-006  4.304e-006    -5.332    -5.366    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.012e-009  6.483e-009    -8.154    -8.188    -0.034
   MnCl+                 5.634e-009  5.209e-009    -8.249    -8.283    -0.034
   MnSO4                 4.448e-010  4.453e-010    -9.352    -9.351     0.001
   MnCl2                 2.071e-013  2.073e-013   -12.684   -12.683     0.001
   MnCl3-                5.632e-018  5.207e-018   -17.249   -17.283    -0.034
   Mn(OH)3-              1.399e-018  1.293e-018   -17.854   -17.888    -0.034
Mn(3)           4.517e-035
   Mn+3                  4.517e-035  2.228e-035   -34.345   -34.652    -0.307
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.272   -82.409    -0.136
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.048   -96.082    -0.034
Na              2.176e-004
   Na+                   2.172e-004  2.010e-004    -3.663    -3.697    -0.034
   NaHCO3                3.887e-007  3.892e-007    -6.410    -6.410     0.001
   NaCO3-                1.176e-008  1.087e-008    -7.930    -7.964    -0.034
   NaSO4-                1.946e-010  1.799e-010    -9.711    -9.745    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.216   -74.216     0.001
S(-2)           2.081e-004
   HS-                   1.010e-004  9.341e-005    -3.996    -4.030    -0.034
   H2S                   4.534e-005  4.540e-005    -4.343    -4.343     0.001
   Fe(HS)2               2.718e-005  2.721e-005    -4.566    -4.565     0.001
   S5-2                  5.581e-007  4.270e-007    -6.253    -6.370    -0.116
   S4-2                  3.290e-007  2.491e-007    -6.483    -6.604    -0.121
   AsS(OH)(HS)-          3.174e-007  2.934e-007    -6.498    -6.533    -0.034
   Fe(HS)3-              2.994e-007  2.768e-007    -6.524    -6.558    -0.034
   S6-2                  2.861e-007  2.210e-007    -6.544    -6.656    -0.112
   S-2                   2.779e-010  2.030e-010    -9.556    -9.693    -0.136
   S3-2                  1.173e-010  8.778e-011    -9.931   -10.057    -0.126
   S2-2                  6.715e-012  4.982e-012   -11.173   -11.303    -0.130
   As3S4(HS)2-           1.338e-016  1.237e-016   -15.873   -15.908    -0.034
S(6)            2.871e-007
   SO4-2                 2.432e-007  1.786e-007    -6.614    -6.748    -0.134
   CaSO4                 4.058e-008  4.063e-008    -7.392    -7.391     0.001
   MgSO4                 2.463e-009  2.466e-009    -8.609    -8.608     0.001
   MnSO4                 4.448e-010  4.453e-010    -9.352    -9.351     0.001
   NaSO4-                1.946e-010  1.799e-010    -9.711    -9.745    -0.034
   FeSO4                 1.110e-010  1.111e-010    -9.955    -9.954     0.001
   BaSO4                 3.452e-011  3.457e-011   -10.462   -10.461     0.001
   KSO4-                 2.373e-011  2.194e-011   -10.625   -10.659    -0.034
   HSO4-                 1.044e-012  9.653e-013   -11.981   -12.015    -0.034
   CaHSO4+               1.431e-014  1.323e-014   -13.844   -13.878    -0.034
   FeHSO4+               4.393e-017  4.061e-017   -16.357   -16.391    -0.034
   FeSO4+                3.640e-026  3.365e-026   -25.439   -25.473    -0.034
   Fe(SO4)2-             1.422e-031  1.315e-031   -30.847   -30.881    -0.034
   FeHSO4+2              6.858e-033  5.009e-033   -32.164   -32.300    -0.136

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.33   -9.69   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -9.09    0.51    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.58  -45.35    8.23  As2O5
As2S3(am)        -7.47  -52.37  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -13.17  -63.28  -50.11  Ba3(AsO4)2
Barite           -3.19  -13.16   -9.97  BaSO4
Birnessite      -28.01   15.59   43.60  MnO2
Bixbyite        -25.16  -25.77   -0.61  Mn2O3
Brucite          -6.56   10.28   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.96  -52.87  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.16   -2.70   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -1.90   -3.37   -1.47  CO2
Dolomite         -1.16  -18.25  -17.09  CaMg(CO3)2
Dolomite(d)      -1.71  -18.25  -16.54  CaMg(CO3)2
Epsomite         -8.84  -10.98   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.35   -4.39   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.68   -2.23   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.95  -38.08  -45.03  Fe3S4
Gypsum           -5.11   -9.69   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.35   -4.34   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.13   34.90   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.81  -37.78  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.03  -28.79   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.66  -43.49   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.81  -43.02   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.68  -41.96   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.13  -45.52   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.42   -2.23   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.74   -9.77   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.72   12.62   25.34  MnOOH
Melanterite     -10.00  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.03  -14.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.89  -58.60  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.64  -12.93    2.71  MnCl2:4H2O
MnS(Green)       -5.43   -1.63    3.80  MnS
MnSO4           -14.27  -11.60    2.67  MnSO4
Nahcolite        -5.61   -6.16   -0.55  NaHCO3
Natron          -11.62  -12.93   -1.31  Na2CO3:10H2O
Nesquehonite     -4.15   -9.77   -5.62  MgCO3:3H2O
Nsutite         -26.98   15.59   42.56  MnO2
O2(g)           -71.32  -74.22   -2.89  O2
Orpiment         -6.07  -52.37  -46.30  As2S3
Portlandite     -11.23   11.57   22.80  Ca(OH)2
Pyrite           10.90   -7.58  -18.48  FeS2
Pyrochroite      -5.54    9.66   15.20  Mn(OH)2
Pyrolusite      -25.79   15.59   41.38  MnO2
Realgar          -3.56  -23.51  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.10  -10.99  -10.89  FeCO3
Siderite(d)(3)   -0.54  -10.99  -10.45  FeCO3
Sulfur           -3.24  -18.27  -15.03  S
Thenardite      -13.96  -14.14   -0.18  Na2SO4
Thermonatrite   -13.06  -12.93    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.39  -11.95   -8.56  BaCO3

Reaction step 24.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 4.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.05   15.56   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.849e-002 -1.512e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.056e-002 -4.154e-005
Manganite          -12.75   12.59   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.309e-004  4.309e-004
Siderite(d)(3)      -0.51  -10.96  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.40  -11.96   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.261e-004  Surface charge, eq

Hfo_s         
 5.279e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.665e-006       0.505  2.665e-006      -5.574
Hfo_sOMn+        2.377e-006       0.450  2.377e-006      -5.624
Hfo_sOFe+        1.812e-007       0.034  1.812e-007      -6.742
Hfo_sOH2+        2.794e-008       0.005  2.794e-008      -7.554
Hfo_sOH          2.436e-008       0.005  2.436e-008      -7.613
Hfo_sOHBa+2      2.701e-009       0.001  2.701e-009      -8.569
Hfo_sO-          4.868e-010       0.000  4.868e-010      -9.313

Hfo           
 1.261e-004  Surface charge, eq

Hfo_w         
 2.112e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.022e-004       0.484  1.022e-004      -3.991
Hfo_wOH          8.910e-005       0.422  8.910e-005      -4.050
Hfo_wOMn+        6.906e-006       0.033  6.906e-006      -5.161
Hfo_wOFe+        6.185e-006       0.029  6.185e-006      -5.209
Hfo_wOCa+        2.508e-006       0.012  2.508e-006      -5.601
Hfo_wOMg+        2.236e-006       0.011  2.237e-006      -5.650
Hfo_wO-          1.780e-006       0.008  1.780e-006      -5.750
Hfo_wOFeOH       2.830e-007       0.001  2.830e-007      -6.548
Hfo_wH2AsO3      1.279e-008       0.000  1.279e-008      -7.893
Hfo_wOHSO4-2     9.308e-011       0.000  9.308e-011     -10.031
Hfo_wSO4-        5.350e-011       0.000  5.350e-011     -10.272
Hfo_wOBa+        3.674e-011       0.000  3.674e-011     -10.435
Hfo_wOHAsO4-3    2.783e-016       0.000  2.783e-016     -15.556
Hfo_wHAsO4-      8.192e-018       0.000  8.192e-018     -17.087
Hfo_wH2AsO4      3.040e-019       0.000  3.040e-019     -18.517



Mno           
-1.103e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.809e-030       0.000  7.810e-030     -29.107
Mno_O3-2         5.731e-031       0.000  5.731e-031     -30.242
Mno_O3Ca         4.846e-031       0.000  4.846e-031     -30.315
Mno_O3HMn+       6.308e-032       0.000  6.308e-032     -31.200
Mno_O3Na-        1.220e-032       0.000  1.220e-032     -31.914
Mno_O3H-         1.160e-032       0.000  1.160e-032     -31.935
Mno_O3Mg         9.239e-033       0.000  9.239e-033     -32.034
Mno_O3HCa+       3.415e-033       0.000  3.415e-033     -32.467
Mno_O3Ba         3.340e-033       0.000  3.340e-033     -32.476
Mno_O3HMg+       4.409e-035       0.000  4.409e-035     -34.356
Mno_O3HBa+       4.210e-035       0.000  4.210e-035     -34.376
Mno_O3HNa        2.304e-035       0.000  2.304e-035     -34.638
Mno_O3H2         1.764e-037       0.000  1.764e-037     -36.753
Mno_O3H3+        7.178e-043       0.000  7.178e-043     -42.144
Mno_O3H3Cl       1.801e-045       0.000  1.801e-045     -44.745

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.182e-007  3.182e-007
Ba               5.431e-007  5.431e-007
C                6.448e-003  6.448e-003
Ca               1.661e-003  1.661e-003
Cl               9.873e-005  9.873e-005
Fe               3.585e-005  3.585e-005
K                1.893e-005  1.893e-005
Mg               8.263e-005  8.263e-005
Mn               2.799e-005  2.799e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.231      Charge balance
                                       pe  =  -4.263      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.582e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.080e-003
                       Total CO2 (mol/kg)  =  4.377e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.268e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.22
                               Iterations  =  38
                                  Total H  = 1.110226e+002
                                  Total O  = 5.551774e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.843e-007  1.702e-007    -6.734    -6.769    -0.035
   H+                    6.318e-008  5.881e-008    -7.199    -7.231    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.182e-007
   AsS(OH)(HS)-          3.176e-007  2.933e-007    -6.498    -6.533    -0.035
   H3AsO3                5.575e-010  5.582e-010    -9.254    -9.253     0.001



   H2AsO3-               7.277e-012  6.720e-012   -11.138   -11.173    -0.035
   As3S4(HS)2-           1.498e-016  1.384e-016   -15.824   -15.859    -0.035
   H4AsO3+               1.761e-017  1.626e-017   -16.754   -16.789    -0.035
   HAsO3-2               3.135e-019  2.280e-019   -18.504   -18.642    -0.138
   AsO3-3                1.583e-027  7.736e-028   -26.800   -27.111    -0.311
As(5)           4.953e-018
   HAsO4-2               2.966e-018  2.158e-018   -17.528   -17.666    -0.138
   H2AsO4-               1.986e-018  1.834e-018   -17.702   -17.737    -0.035
   AsO4-3                1.681e-022  8.215e-023   -21.774   -22.085    -0.311
   H3AsO4                2.149e-023  2.152e-023   -22.668   -22.667     0.001
Ba              5.431e-007
   Ba+2                  5.284e-007  3.844e-007    -6.277    -6.415    -0.138
   BaHCO3+               1.414e-008  1.306e-008    -7.850    -7.884    -0.035
   BaCO3                 5.605e-010  5.612e-010    -9.251    -9.251     0.001
   BaSO4                 3.260e-011  3.264e-011   -10.487   -10.486     0.001
   BaOH+                 2.398e-013  2.214e-013   -12.620   -12.655    -0.035
C(-4)           2.071e-003
   CH4                   2.071e-003  2.074e-003    -2.684    -2.683     0.001
C(4)            4.377e-003
   HCO3-                 3.829e-003  3.544e-003    -2.417    -2.451    -0.034
   CO2                   4.680e-004  4.687e-004    -3.330    -3.329     0.001
   CaHCO3+               5.737e-005  5.298e-005    -4.241    -4.276    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.930e-006  4.553e-006    -5.307    -5.342    -0.035
   CO3-2                 3.851e-006  2.826e-006    -5.414    -5.549    -0.134
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.639e-006  2.437e-006    -5.579    -5.613    -0.035
   FeHCO3+               1.496e-006  1.382e-006    -5.825    -5.860    -0.035
   NaHCO3                3.996e-007  4.001e-007    -6.398    -6.398     0.001
   FeCO3                 2.640e-007  2.643e-007    -6.578    -6.578     0.001
   MgCO3                 1.583e-007  1.585e-007    -6.801    -6.800     0.001
   BaHCO3+               1.414e-008  1.306e-008    -7.850    -7.884    -0.035
   NaCO3-                1.144e-008  1.056e-008    -7.942    -7.976    -0.035
   BaCO3                 5.605e-010  5.612e-010    -9.251    -9.251     0.001
Ca              1.661e-003
   Ca+2                  1.598e-003  1.172e-003    -2.796    -2.931    -0.135
   CaHCO3+               5.737e-005  5.298e-005    -4.241    -4.276    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.957e-008  3.962e-008    -7.403    -7.402     0.001
   CaOH+                 3.581e-009  3.307e-009    -8.446    -8.481    -0.035
   CaHSO4+               1.478e-014  1.365e-014   -13.830   -13.865    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.109e-005    -4.006    -4.041    -0.035
   MnCl+                 5.792e-009  5.349e-009    -8.237    -8.272    -0.035
   FeCl+                 5.308e-010  4.902e-010    -9.275    -9.310    -0.035
   MnCl2                 2.124e-013  2.127e-013   -12.673   -12.672     0.001
   MnCl3-                5.777e-018  5.336e-018   -17.238   -17.273    -0.035
   FeCl+2                7.693e-026  5.596e-026   -25.114   -25.252    -0.138
   FeCl2+                2.465e-029  2.277e-029   -28.608   -28.643    -0.035
   FeCl3                 2.071e-034  2.074e-034   -33.684   -33.683     0.001
Fe(2)           3.585e-005
   Fe(HS)2               2.840e-005  2.844e-005    -4.547    -4.546     0.001
   Fe+2                  5.360e-006  3.899e-006    -5.271    -5.409    -0.138
   FeHCO3+               1.496e-006  1.382e-006    -5.825    -5.860    -0.035
   Fe(HS)3-              3.033e-007  2.801e-007    -6.518    -6.553    -0.035
   FeCO3                 2.640e-007  2.643e-007    -6.578    -6.578     0.001
   FeOH+                 2.270e-008  2.096e-008    -7.644    -7.679    -0.035
   FeCl+                 5.308e-010  4.902e-010    -9.275    -9.310    -0.035
   FeSO4                 1.173e-010  1.175e-010    -9.931    -9.930     0.001
   Fe(OH)2               3.030e-012  3.033e-012   -11.519   -11.518     0.001
   Fe(OH)3-              2.075e-015  1.916e-015   -14.683   -14.718    -0.035
   FeHSO4+               4.917e-017  4.541e-017   -16.308   -16.343    -0.035
Fe(3)           4.158e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.361e-014  1.257e-014   -13.866   -13.901    -0.035
   Fe(OH)4-              4.624e-016  4.270e-016   -15.335   -15.370    -0.035
   FeOH+2                3.070e-018  2.233e-018   -17.513   -17.651    -0.138



   Fe+3                  4.163e-023  2.034e-023   -22.381   -22.692    -0.311
   FeCl+2                7.693e-026  5.596e-026   -25.114   -25.252    -0.138
   FeSO4+                4.092e-026  3.779e-026   -25.388   -25.423    -0.035
   FeCl2+                2.465e-029  2.277e-029   -28.608   -28.643    -0.035
   Fe(SO4)2-             1.517e-031  1.401e-031   -30.819   -30.854    -0.035
   FeHSO4+2              8.182e-033  5.951e-033   -32.087   -32.225    -0.138
   Fe2(OH)2+4            4.794e-034  1.342e-034   -33.319   -33.872    -0.553
   FeCl3                 2.071e-034  2.074e-034   -33.684   -33.683     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.589   -45.453    -0.864
H(0)            1.638e-009
   H2                    8.190e-010  8.201e-010    -9.087    -9.086     0.001
K               1.893e-005
   K+                    1.893e-005  1.746e-005    -4.723    -4.758    -0.035
   KSO4-                 2.251e-011  2.079e-011   -10.648   -10.682    -0.035
Mg              8.263e-005
   Mg+2                  7.983e-005  5.877e-005    -4.098    -4.231    -0.133
   MgHCO3+               2.639e-006  2.437e-006    -5.579    -5.613    -0.035
   MgCO3                 1.583e-007  1.585e-007    -6.801    -6.800     0.001
   MgOH+                 3.928e-009  3.628e-009    -8.406    -8.440    -0.035
   MgSO4                 2.331e-009  2.334e-009    -8.632    -8.632     0.001
Mn(2)           2.799e-005
   Mn+2                  1.982e-005  1.441e-005    -4.703    -4.841    -0.138
   MnHCO3+               4.930e-006  4.553e-006    -5.307    -5.342    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.821e-009  6.299e-009    -8.166    -8.201    -0.035
   MnCl+                 5.792e-009  5.349e-009    -8.237    -8.272    -0.035
   MnSO4                 4.337e-010  4.343e-010    -9.363    -9.362     0.001
   MnCl2                 2.124e-013  2.127e-013   -12.673   -12.672     0.001
   MnCl3-                5.777e-018  5.336e-018   -17.238   -17.273    -0.035
   Mn(OH)3-              1.216e-018  1.123e-018   -17.915   -17.950    -0.035
Mn(3)           4.981e-035
   Mn+3                  4.981e-035  2.434e-035   -34.303   -34.614    -0.311
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.349   -82.487    -0.138
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.099   -96.133    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.007e-004    -3.663    -3.697    -0.034
   NaHCO3                3.996e-007  4.001e-007    -6.398    -6.398     0.001
   NaCO3-                1.144e-008  1.056e-008    -7.942    -7.976    -0.035
   NaSO4-                1.846e-010  1.705e-010    -9.734    -9.768    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.208   -74.208     0.001
S(-2)           2.081e-004
   HS-                   9.796e-005  9.046e-005    -4.009    -4.044    -0.035
   H2S                   4.645e-005  4.651e-005    -4.333    -4.332     0.001
   Fe(HS)2               2.840e-005  2.844e-005    -4.547    -4.546     0.001
   S5-2                  5.124e-007  3.909e-007    -6.290    -6.408    -0.118
   AsS(OH)(HS)-          3.176e-007  2.933e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.033e-007  2.801e-007    -6.518    -6.553    -0.035
   S4-2                  3.022e-007  2.281e-007    -6.520    -6.642    -0.122
   S6-2                  2.626e-007  2.023e-007    -6.581    -6.694    -0.113
   S-2                   2.554e-010  1.858e-010    -9.593    -9.731    -0.138
   S3-2                  1.077e-010  8.036e-011    -9.968   -10.095    -0.127
   S2-2                  6.171e-012  4.561e-012   -11.210   -11.341    -0.131
   As3S4(HS)2-           1.498e-016  1.384e-016   -15.824   -15.859    -0.035
S(6)            2.743e-007
   SO4-2                 2.316e-007  1.694e-007    -6.635    -6.771    -0.136
   CaSO4                 3.957e-008  3.962e-008    -7.403    -7.402     0.001
   MgSO4                 2.331e-009  2.334e-009    -8.632    -8.632     0.001
   MnSO4                 4.337e-010  4.343e-010    -9.363    -9.362     0.001
   NaSO4-                1.846e-010  1.705e-010    -9.734    -9.768    -0.035
   FeSO4                 1.173e-010  1.175e-010    -9.931    -9.930     0.001
   BaSO4                 3.260e-011  3.264e-011   -10.487   -10.486     0.001
   KSO4-                 2.251e-011  2.079e-011   -10.648   -10.682    -0.035
   HSO4-                 1.049e-012  9.687e-013   -11.979   -12.014    -0.035
   CaHSO4+               1.478e-014  1.365e-014   -13.830   -13.865    -0.035



   FeHSO4+               4.917e-017  4.541e-017   -16.308   -16.343    -0.035
   FeSO4+                4.092e-026  3.779e-026   -25.388   -25.423    -0.035
   Fe(SO4)2-             1.517e-031  1.401e-031   -30.819   -30.854    -0.035
   FeHSO4+2              8.182e-033  5.951e-033   -32.087   -32.225    -0.138

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.34   -9.70   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -9.15    0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.56  -45.33    8.23  As2O5
As2S3(am)        -7.43  -52.33  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.31  -63.42  -50.11  Ba3(AsO4)2
Barite           -3.22  -13.19   -9.97  BaSO4
Birnessite      -28.05   15.56   43.60  MnO2
Bixbyite        -25.23  -25.84   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.06  -52.96  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.18   -2.68   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -1.86   -3.33   -1.47  CO2
Dolomite         -1.17  -18.26  -17.09  CaMg(CO3)2
Dolomite(d)      -1.72  -18.26  -16.54  CaMg(CO3)2
Epsomite         -8.86  -11.00   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.22   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.99  -38.04  -45.03  Fe3S4
Gypsum           -5.12   -9.70   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.34   -4.33   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.23   34.80   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.85  -37.82  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.13  -28.89   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.62  -43.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.78  -42.99   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.65  -41.93   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.22   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.75   -9.78   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.75   12.59   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.05  -14.17   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.99  -58.69  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.63  -12.92    2.71  MnCl2:4H2O
MnS(Green)       -5.45   -1.65    3.80  MnS
MnSO4           -14.28  -11.61    2.67  MnSO4
Nahcolite        -5.60   -6.15   -0.55  NaHCO3
Natron          -11.63  -12.94   -1.31  Na2CO3:10H2O
Nesquehonite     -4.16   -9.78   -5.62  MgCO3:3H2O
Nsutite         -27.01   15.56   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -6.03  -52.33  -46.30  As2S3
Portlandite     -11.27   11.53   22.80  Ca(OH)2



Pyrite           10.92   -7.56  -18.48  FeS2
Pyrochroite      -5.58    9.62   15.20  Mn(OH)2
Pyrolusite      -25.82   15.56   41.38  MnO2
Realgar          -3.55  -23.50  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.07  -10.96  -10.89  FeCO3
Siderite(d)(3)   -0.51  -10.96  -10.45  FeCO3
Sulfur           -3.23  -18.26  -15.03  S
Thenardite      -13.99  -14.17   -0.18  Na2SO4
Thermonatrite   -13.07  -12.94    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.40  -11.96   -8.56  BaCO3

Reaction step 25.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.08   15.52   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.844e-002 -1.564e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -4.368e-005
Manganite          -12.79   12.55   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.304e-004  4.304e-004
Siderite(d)(3)      -0.47  -10.92  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.42  -11.98   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.287e-004  Surface charge, eq

Hfo_s         
 5.278e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.726e-006       0.517  2.726e-006      -5.564
Hfo_sOMn+        2.305e-006       0.437  2.305e-006      -5.637
Hfo_sOFe+        1.897e-007       0.036  1.897e-007      -6.722
Hfo_sOH2+        2.937e-008       0.006  2.937e-008      -7.532
Hfo_sOH          2.428e-008       0.005  2.428e-008      -7.615
Hfo_sOHBa+2      2.679e-009       0.001  2.679e-009      -8.572
Hfo_sO-          4.598e-010       0.000  4.598e-010      -9.337



Hfo           
 1.287e-004  Surface charge, eq

Hfo_w         
 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.050e-004       0.498  1.050e-004      -3.979
Hfo_wOH          8.683e-005       0.411  8.684e-005      -4.061
Hfo_wOMn+        6.549e-006       0.031  6.550e-006      -5.184
Hfo_wOFe+        6.333e-006       0.030  6.333e-006      -5.198
Hfo_wOCa+        2.379e-006       0.011  2.379e-006      -5.624
Hfo_wOMg+        2.061e-006       0.010  2.061e-006      -5.686
Hfo_wO-          1.644e-006       0.008  1.645e-006      -5.784
Hfo_wOFeOH       2.747e-007       0.001  2.747e-007      -6.561
Hfo_wH2AsO3      1.257e-008       0.000  1.257e-008      -7.901
Hfo_wOHSO4-2     8.619e-011       0.000  8.620e-011     -10.065
Hfo_wSO4-        5.226e-011       0.000  5.227e-011     -10.282
Hfo_wOBa+        3.379e-011       0.000  3.379e-011     -10.471
Hfo_wOHAsO4-3    2.350e-016       0.000  2.350e-016     -15.629
Hfo_wHAsO4-      7.700e-018       0.000  7.700e-018     -17.113
Hfo_wH2AsO4      3.014e-019       0.000  3.014e-019     -18.521

Mno           
-1.537e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.121e-029       0.000  1.121e-029     -28.950
Mno_O3-2         8.016e-031       0.000  8.016e-031     -30.096
Mno_O3Ca         6.958e-031       0.000  6.958e-031     -30.157
Mno_O3HMn+       9.555e-032       0.000  9.556e-032     -31.020
Mno_O3H-         1.712e-032       0.000  1.712e-032     -31.766
Mno_O3Na-        1.704e-032       0.000  1.704e-032     -31.768
Mno_O3Mg         1.289e-032       0.000  1.289e-032     -31.890
Mno_O3HCa+       5.173e-033       0.000  5.173e-033     -32.286
Mno_O3Ba         4.651e-033       0.000  4.652e-033     -32.332
Mno_O3HMg+       6.491e-035       0.000  6.491e-035     -34.188
Mno_O3HBa+       6.185e-035       0.000  6.185e-035     -34.209
Mno_O3HNa        3.396e-035       0.000  3.396e-035     -34.469
Mno_O3H2         2.746e-037       0.000  2.746e-037     -36.561
Mno_O3H3+        1.179e-042       0.000  1.179e-042     -41.929
Mno_O3H3Cl       2.954e-045       0.000  2.954e-045     -44.530

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.184e-007  3.184e-007
Ba               5.431e-007  5.431e-007
C                6.700e-003  6.700e-003
Ca               1.713e-003  1.713e-003
Cl               9.873e-005  9.873e-005
Fe               3.784e-005  3.784e-005
K                1.893e-005  1.893e-005
Mg               8.280e-005  8.280e-005
Mn               2.887e-005  2.887e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.207      Charge balance
                                       pe  =  -4.237      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  5.737e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.193e-003
                       Total CO2 (mol/kg)  =  4.530e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.293e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.14
                               Iterations  =  35
                                  Total H  = 1.110230e+002
                                  Total O  = 5.551811e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.749e-007  1.613e-007    -6.757    -6.792    -0.035
   H+                    6.671e-008  6.204e-008    -7.176    -7.207    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.184e-007
   AsS(OH)(HS)-          3.178e-007  2.932e-007    -6.498    -6.533    -0.035
   H3AsO3                5.625e-010  5.632e-010    -9.250    -9.249     0.001
   H2AsO3-               6.966e-012  6.427e-012   -11.157   -11.192    -0.035
   As3S4(HS)2-           1.667e-016  1.538e-016   -15.778   -15.813    -0.035
   H4AsO3+               1.876e-017  1.731e-017   -16.727   -16.762    -0.035
   HAsO3-2               2.853e-019  2.067e-019   -18.545   -18.685    -0.140
   AsO3-3                1.373e-027  6.648e-028   -26.862   -27.177    -0.315
As(5)           4.641e-018
   HAsO4-2               2.723e-018  1.973e-018   -17.565   -17.705    -0.140
   H2AsO4-               1.918e-018  1.769e-018   -17.717   -17.752    -0.035
   AsO4-3                1.470e-022  7.119e-023   -21.833   -22.148    -0.315
   H3AsO4                2.187e-023  2.190e-023   -22.660   -22.660     0.001
Ba              5.431e-007
   Ba+2                  5.281e-007  3.826e-007    -6.277    -6.417    -0.140
   BaHCO3+               1.448e-008  1.336e-008    -7.839    -7.874    -0.035
   BaCO3                 5.435e-010  5.442e-010    -9.265    -9.264     0.001
   BaSO4                 3.083e-011  3.087e-011   -10.511   -10.510     0.001
   BaOH+                 2.265e-013  2.090e-013   -12.645   -12.680    -0.035
C(-4)           2.171e-003
   CH4                   2.171e-003  2.173e-003    -2.663    -2.663     0.001
C(4)            4.530e-003
   HCO3-                 3.939e-003  3.642e-003    -2.405    -2.439    -0.034
   CO2                   5.074e-004  5.081e-004    -3.295    -3.294     0.001
   CaHCO3+               6.058e-005  5.589e-005    -4.218    -4.253    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.206e-006  4.803e-006    -5.284    -5.318    -0.035
   CO3-2                 3.766e-006  2.753e-006    -5.424    -5.560    -0.136
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.708e-006  2.499e-006    -5.567    -5.602    -0.035
   FeHCO3+               1.706e-006  1.574e-006    -5.768    -5.803    -0.035
   NaHCO3                4.102e-007  4.107e-007    -6.387    -6.386     0.001
   FeCO3                 2.850e-007  2.853e-007    -6.545    -6.545     0.001
   MgCO3                 1.538e-007  1.540e-007    -6.813    -6.812     0.001
   BaHCO3+               1.448e-008  1.336e-008    -7.839    -7.874    -0.035
   NaCO3-                1.114e-008  1.028e-008    -7.953    -7.988    -0.035
   BaCO3                 5.435e-010  5.442e-010    -9.265    -9.264     0.001
Ca              1.713e-003
   Ca+2                  1.647e-003  1.203e-003    -2.783    -2.920    -0.136
   CaHCO3+               6.058e-005  5.589e-005    -4.218    -4.253    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.860e-008  3.865e-008    -7.413    -7.413     0.001
   CaOH+                 3.488e-009  3.218e-009    -8.457    -8.492    -0.035
   CaHSO4+               1.523e-014  1.405e-014   -13.817   -13.852    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.100e-005    -4.006    -4.041    -0.035
   MnCl+                 5.945e-009  5.485e-009    -8.226    -8.261    -0.035
   FeCl+                 5.882e-010  5.427e-010    -9.230    -9.265    -0.035



   MnCl2                 2.176e-013  2.179e-013   -12.662   -12.662     0.001
   MnCl3-                5.919e-018  5.461e-018   -17.228   -17.263    -0.035
   FeCl+2                9.059e-026  6.564e-026   -25.043   -25.183    -0.140
   FeCl2+                2.892e-029  2.668e-029   -28.539   -28.574    -0.035
   FeCl3                 2.424e-034  2.428e-034   -33.615   -33.615     0.001
Fe(2)           3.784e-005
   Fe(HS)2               2.956e-005  2.960e-005    -4.529    -4.529     0.001
   Fe+2                  5.963e-006  4.321e-006    -5.225    -5.364    -0.140
   FeHCO3+               1.706e-006  1.574e-006    -5.768    -5.803    -0.035
   Fe(HS)3-              3.063e-007  2.826e-007    -6.514    -6.549    -0.035
   FeCO3                 2.850e-007  2.853e-007    -6.545    -6.545     0.001
   FeOH+                 2.387e-008  2.202e-008    -7.622    -7.657    -0.035
   FeCl+                 5.882e-010  5.427e-010    -9.230    -9.265    -0.035
   FeSO4                 1.235e-010  1.237e-010    -9.908    -9.908     0.001
   Fe(OH)2               3.017e-012  3.021e-012   -11.520   -11.520     0.001
   Fe(OH)3-              1.960e-015  1.809e-015   -14.708   -14.743    -0.035
   FeHSO4+               5.467e-017  5.044e-017   -16.262   -16.297    -0.035
Fe(3)           4.232e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.438e-014  1.326e-014   -13.842   -13.877    -0.035
   Fe(OH)4-              4.387e-016  4.048e-016   -15.358   -15.393    -0.035
   FeOH+2                3.430e-018  2.485e-018   -17.465   -17.605    -0.140
   Fe+3                  4.931e-023  2.388e-023   -22.307   -22.622    -0.315
   FeCl+2                9.059e-026  6.564e-026   -25.043   -25.183    -0.140
   FeSO4+                4.570e-026  4.216e-026   -25.340   -25.375    -0.035
   FeCl2+                2.892e-029  2.668e-029   -28.539   -28.574    -0.035
   Fe(SO4)2-             1.609e-031  1.485e-031   -30.793   -30.828    -0.035
   FeHSO4+2              9.667e-033  7.004e-033   -32.015   -32.155    -0.140
   Fe2(OH)2+4            6.033e-034  1.663e-034   -33.219   -33.779    -0.560
   FeCl3                 2.424e-034  2.428e-034   -33.615   -33.615     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.462   -45.337    -0.875
H(0)            1.624e-009
   H2                    8.121e-010  8.132e-010    -9.090    -9.090     0.001
K               1.893e-005
   K+                    1.893e-005  1.744e-005    -4.723    -4.758    -0.035
   KSO4-                 2.139e-011  1.973e-011   -10.670   -10.705    -0.035
Mg              8.280e-005
   Mg+2                  7.994e-005  5.863e-005    -4.097    -4.232    -0.135
   MgHCO3+               2.708e-006  2.499e-006    -5.567    -5.602    -0.035
   MgCO3                 1.538e-007  1.540e-007    -6.813    -6.812     0.001
   MgOH+                 3.719e-009  3.431e-009    -8.430    -8.465    -0.035
   MgSO4                 2.210e-009  2.213e-009    -8.656    -8.655     0.001
Mn(2)           2.887e-005
   Mn+2                  2.042e-005  1.480e-005    -4.690    -4.830    -0.140
   MnHCO3+               5.206e-006  4.803e-006    -5.284    -5.318    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.644e-009  6.130e-009    -8.178    -8.213    -0.035
   MnCl+                 5.945e-009  5.485e-009    -8.226    -8.261    -0.035
   MnSO4                 4.231e-010  4.236e-010    -9.374    -9.373     0.001
   MnCl2                 2.176e-013  2.179e-013   -12.662   -12.662     0.001
   MnCl3-                5.919e-018  5.461e-018   -17.228   -17.263    -0.035
   Mn(OH)3-              1.064e-018  9.817e-019   -17.973   -18.008    -0.035
Mn(3)           5.465e-035
   Mn+3                  5.465e-035  2.647e-035   -34.262   -34.577    -0.315
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.421   -82.561    -0.140
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.148   -96.183    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.005e-004    -3.663    -3.698    -0.035
   NaHCO3                4.102e-007  4.107e-007    -6.387    -6.386     0.001
   NaCO3-                1.114e-008  1.028e-008    -7.953    -7.988    -0.035
   NaSO4-                1.754e-010  1.618e-010    -9.756    -9.791    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.201   -74.201     0.001
S(-2)           2.081e-004
   HS-                   9.502e-005  8.767e-005    -4.022    -4.057    -0.035



   H2S                   4.749e-005  4.755e-005    -4.323    -4.323     0.001
   Fe(HS)2               2.956e-005  2.960e-005    -4.529    -4.529     0.001
   S5-2                  4.721e-007  3.591e-007    -6.326    -6.445    -0.119
   AsS(OH)(HS)-          3.178e-007  2.932e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.063e-007  2.826e-007    -6.514    -6.549    -0.035
   S4-2                  2.785e-007  2.095e-007    -6.555    -6.679    -0.124
   S6-2                  2.419e-007  1.859e-007    -6.616    -6.731    -0.114
   S-2                   2.356e-010  1.707e-010    -9.628    -9.768    -0.140
   S3-2                  9.929e-011  7.382e-011   -10.003   -10.132    -0.129
   S2-2                  5.689e-012  4.190e-012   -11.245   -11.378    -0.133
   As3S4(HS)2-           1.667e-016  1.538e-016   -15.778   -15.813    -0.035
S(6)            2.625e-007
   SO4-2                 2.209e-007  1.610e-007    -6.656    -6.793    -0.137
   CaSO4                 3.860e-008  3.865e-008    -7.413    -7.413     0.001
   MgSO4                 2.210e-009  2.213e-009    -8.656    -8.655     0.001
   MnSO4                 4.231e-010  4.236e-010    -9.374    -9.373     0.001
   NaSO4-                1.754e-010  1.618e-010    -9.756    -9.791    -0.035
   FeSO4                 1.235e-010  1.237e-010    -9.908    -9.908     0.001
   BaSO4                 3.083e-011  3.087e-011   -10.511   -10.510     0.001
   KSO4-                 2.139e-011  1.973e-011   -10.670   -10.705    -0.035
   HSO4-                 1.052e-012  9.710e-013   -11.978   -12.013    -0.035
   CaHSO4+               1.523e-014  1.405e-014   -13.817   -13.852    -0.035
   FeHSO4+               5.467e-017  5.044e-017   -16.262   -16.297    -0.035
   FeSO4+                4.570e-026  4.216e-026   -25.340   -25.375    -0.035
   Fe(SO4)2-             1.609e-031  1.485e-031   -30.793   -30.828    -0.035
   FeHSO4+2              9.667e-033  7.004e-033   -32.015   -32.155    -0.140

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.35   -9.71   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.12  -18.50   -1.38  As2O3
Artinite         -9.21    0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.55  -45.32    8.23  As2O5
As2S3(am)        -7.39  -52.29  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.44  -63.55  -50.11  Ba3(AsO4)2
Barite           -3.24  -13.21   -9.97  BaSO4
Birnessite      -28.08   15.52   43.60  MnO2
Bixbyite        -25.30  -25.91   -0.61  Mn2O3
Brucite          -6.66   10.18   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.15  -53.05  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.20   -2.66   -2.86  CH4
Claudetite      -17.16  -18.50   -1.34  As2O3
CO2(g)           -1.83   -3.29   -1.47  CO2
Dolomite         -1.18  -18.27  -17.09  CaMg(CO3)2
Dolomite(d)      -1.73  -18.27  -16.54  CaMg(CO3)2
Epsomite         -8.89  -11.03   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.70   -2.21   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.03  -38.01  -45.03  Fe3S4
Gypsum           -5.13   -9.71   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.33   -4.32   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.34   34.69   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.89  -37.86  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.22  -28.99   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -33.76  -42.97   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.63  -41.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.03  -45.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.76   -9.79   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.79   12.55   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.08  -14.19   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.08  -58.79  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.62  -12.91    2.71  MnCl2:4H2O
MnS(Green)       -5.48   -1.68    3.80  MnS
MnSO4           -14.29  -11.62    2.67  MnSO4
Nahcolite        -5.59   -6.14   -0.55  NaHCO3
Natron          -11.65  -12.96   -1.31  Na2CO3:10H2O
Nesquehonite     -4.17   -9.79   -5.62  MgCO3:3H2O
Nsutite         -27.04   15.52   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.99  -52.29  -46.30  As2S3
Portlandite     -11.31   11.49   22.80  Ca(OH)2
Pyrite           10.94   -7.54  -18.48  FeS2
Pyrochroite      -5.62    9.58   15.20  Mn(OH)2
Pyrolusite      -25.86   15.52   41.38  MnO2
Realgar          -3.54  -23.48  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.52  -44.77  -20.25  FeAsO4:2H2O
Siderite         -0.03  -10.92  -10.89  FeCO3
Siderite(d)(3)   -0.47  -10.92  -10.45  FeCO3
Sulfur           -3.22  -18.24  -15.03  S
Thenardite      -14.01  -14.19   -0.18  Na2SO4
Thermonatrite   -13.08  -12.96    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.42  -11.98   -8.56  BaCO3

Reaction step 26.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.11   15.49   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.839e-002 -1.614e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.581e-005



Manganite          -12.82   12.52   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.299e-004  4.299e-004
Siderite(d)(3)      -0.44  -10.89  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.43  -11.99   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.311e-004  Surface charge, eq

Hfo_s         
 5.277e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.784e-006       0.528  2.784e-006      -5.555
Hfo_sOMn+        2.237e-006       0.424  2.237e-006      -5.650
Hfo_sOFe+        1.980e-007       0.038  1.980e-007      -6.703
Hfo_sOH2+        3.078e-008       0.006  3.078e-008      -7.512
Hfo_sOH          2.418e-008       0.005  2.418e-008      -7.617
Hfo_sOHBa+2      2.657e-009       0.001  2.657e-009      -8.576
Hfo_sO-          4.352e-010       0.000  4.352e-010      -9.361

Hfo           
 1.311e-004  Surface charge, eq

Hfo_w         
 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.078e-004       0.511  1.078e-004      -3.968
Hfo_wOH          8.466e-005       0.401  8.466e-005      -4.072
Hfo_wOFe+        6.471e-006       0.031  6.471e-006      -5.189
Hfo_wOMn+        6.222e-006       0.029  6.222e-006      -5.206
Hfo_wOCa+        2.260e-006       0.011  2.260e-006      -5.646
Hfo_wOMg+        1.906e-006       0.009  1.906e-006      -5.720
Hfo_wO-          1.524e-006       0.007  1.524e-006      -5.817
Hfo_wOFeOH       2.668e-007       0.001  2.668e-007      -6.574
Hfo_wH2AsO3      1.238e-008       0.000  1.238e-008      -7.907
Hfo_wOHSO4-2     7.997e-011       0.000  7.997e-011     -10.097
Hfo_wSO4-        5.102e-011       0.000  5.102e-011     -10.292
Hfo_wOBa+        3.117e-011       0.000  3.117e-011     -10.506
Hfo_wOHAsO4-3    2.003e-016       0.000  2.003e-016     -15.698
Hfo_wHAsO4-      7.265e-018       0.000  7.265e-018     -17.139
Hfo_wH2AsO4      2.992e-019       0.000  2.992e-019     -18.524

Mno           
-5.030e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.781e-028       0.000  3.781e-028     -27.422
Mno_O3-2         2.636e-029       0.000  2.636e-029     -28.579
Mno_O3Ca         2.346e-029       0.000  2.346e-029     -28.630
Mno_O3HMn+       3.390e-030       0.000  3.390e-030     -29.470
Mno_O3H-         5.925e-031       0.000  5.925e-031     -30.227
Mno_O3Na-        5.599e-031       0.000  5.599e-031     -30.252
Mno_O3Mg         4.230e-031       0.000  4.230e-031     -30.374
Mno_O3HCa+       1.835e-031       0.000  1.835e-031     -30.736
Mno_O3Ba         1.523e-031       0.000  1.523e-031     -30.817
Mno_O3HMg+       2.241e-033       0.000  2.241e-033     -32.650
Mno_O3HBa+       2.131e-033       0.000  2.131e-033     -32.671
Mno_O3HNa        1.174e-033       0.000  1.174e-033     -32.930
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        4.516e-041       0.000  4.516e-041     -40.345
Mno_O3H3Cl       1.131e-043       0.000  1.131e-043     -42.947



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.186e-007  3.186e-007
Ba               5.432e-007  5.432e-007
C                6.952e-003  6.951e-003
Ca               1.764e-003  1.764e-003
Cl               9.873e-005  9.873e-005
Fe               3.983e-005  3.983e-005
K                1.893e-005  1.893e-005
Mg               8.296e-005  8.296e-005
Mn               2.975e-005  2.975e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.185      Charge balance
                                       pe  =  -4.214      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.889e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.303e-003
                       Total CO2 (mol/kg)  =  4.681e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.317e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.06
                               Iterations  =  32
                                  Total H  = 1.110234e+002
                                  Total O  = 5.551846e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.664e-007  1.533e-007    -6.779    -6.814    -0.035
   H+                    7.025e-008  6.528e-008    -7.153    -7.185    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.186e-007
   AsS(OH)(HS)-          3.180e-007  2.931e-007    -6.498    -6.533    -0.035
   H3AsO3                5.682e-010  5.689e-010    -9.246    -9.245     0.001
   H2AsO3-               6.694e-012  6.170e-012   -11.174   -11.210    -0.035
   As3S4(HS)2-           1.846e-016  1.701e-016   -15.734   -15.769    -0.035
   H4AsO3+               1.996e-017  1.840e-017   -16.700   -16.735    -0.035
   HAsO3-2               2.613e-019  1.886e-019   -18.583   -18.724    -0.142
   AsO3-3                1.200e-027  5.764e-028   -26.921   -27.239    -0.319
As(5)           4.371e-018
   HAsO4-2               2.514e-018  1.814e-018   -17.600   -17.741    -0.142
   H2AsO4-               1.857e-018  1.712e-018   -17.731   -17.767    -0.035
   AsO4-3                1.296e-022  6.222e-023   -21.887   -22.206    -0.319
   H3AsO4                2.227e-023  2.230e-023   -22.652   -22.652     0.001
Ba              5.432e-007
   Ba+2                  5.278e-007  3.810e-007    -6.278    -6.419    -0.142
   BaHCO3+               1.481e-008  1.365e-008    -7.829    -7.865    -0.035
   BaCO3                 5.278e-010  5.285e-010    -9.278    -9.277     0.001
   BaSO4                 2.921e-011  2.925e-011   -10.534   -10.534     0.001
   BaOH+                 2.145e-013  1.977e-013   -12.669   -12.704    -0.035
C(-4)           2.270e-003
   CH4                   2.270e-003  2.273e-003    -2.644    -2.643     0.001
C(4)            4.681e-003
   HCO3-                 4.046e-003  3.738e-003    -2.393    -2.427    -0.034
   CO2                   5.480e-004  5.487e-004    -3.261    -3.261     0.001
   CaHCO3+               6.381e-005  5.881e-005    -4.195    -4.231    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001



   MnHCO3+               5.483e-006  5.054e-006    -5.261    -5.296    -0.035
   CO3-2                 3.686e-006  2.685e-006    -5.433    -5.571    -0.138
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.776e-006  2.558e-006    -5.557    -5.592    -0.035
   FeHCO3+               1.932e-006  1.781e-006    -5.714    -5.749    -0.035
   NaHCO3                4.205e-007  4.211e-007    -6.376    -6.376     0.001
   FeCO3                 3.065e-007  3.069e-007    -6.514    -6.513     0.001
   MgCO3                 1.497e-007  1.499e-007    -6.825    -6.824     0.001
   BaHCO3+               1.481e-008  1.365e-008    -7.829    -7.865    -0.035
   NaCO3-                1.087e-008  1.002e-008    -7.964    -7.999    -0.035
   BaCO3                 5.278e-010  5.285e-010    -9.278    -9.277     0.001
Ca              1.764e-003
   Ca+2                  1.695e-003  1.234e-003    -2.771    -2.909    -0.138
   CaHCO3+               6.381e-005  5.881e-005    -4.195    -4.231    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.766e-008  3.771e-008    -7.424    -7.424     0.001
   CaOH+                 3.402e-009  3.136e-009    -8.468    -8.504    -0.035
   CaHSO4+               1.564e-014  1.442e-014   -13.806   -13.841    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.091e-005    -4.006    -4.041    -0.036
   MnCl+                 6.095e-009  5.618e-009    -8.215    -8.250    -0.035
   FeCl+                 6.487e-010  5.979e-010    -9.188    -9.223    -0.035
   MnCl2                 2.226e-013  2.229e-013   -12.652   -12.652     0.001
   MnCl3-                6.056e-018  5.582e-018   -17.218   -17.253    -0.035
   FeCl+2                1.058e-025  7.639e-026   -24.975   -25.117    -0.142
   FeCl2+                3.365e-029  3.102e-029   -28.473   -28.508    -0.035
   FeCl3                 2.816e-034  2.820e-034   -33.550   -33.550     0.001
Fe(2)           3.983e-005
   Fe(HS)2               3.066e-005  3.070e-005    -4.513    -4.513     0.001
   Fe+2                  6.602e-006  4.765e-006    -5.180    -5.322    -0.142
   FeHCO3+               1.932e-006  1.781e-006    -5.714    -5.749    -0.035
   Fe(HS)3-              3.083e-007  2.842e-007    -6.511    -6.546    -0.035
   FeCO3                 3.065e-007  3.069e-007    -6.514    -6.513     0.001
   FeOH+                 2.504e-008  2.308e-008    -7.601    -7.637    -0.035
   FeCl+                 6.487e-010  5.979e-010    -9.188    -9.223    -0.035
   FeSO4                 1.296e-010  1.298e-010    -9.887    -9.887     0.001
   Fe(OH)2               3.005e-012  3.009e-012   -11.522   -11.522     0.001
   Fe(OH)3-              1.857e-015  1.712e-015   -14.731   -14.766    -0.035
   FeHSO4+               6.043e-017  5.570e-017   -16.219   -16.254    -0.035
Fe(3)           4.306e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.514e-014  1.396e-014   -13.820   -13.855    -0.035
   Fe(OH)4-              4.173e-016  3.847e-016   -15.380   -15.415    -0.035
   FeOH+2                3.813e-018  2.752e-018   -17.419   -17.560    -0.142
   Fe+3                  5.795e-023  2.783e-023   -22.237   -22.556    -0.319
   FeCl+2                1.058e-025  7.639e-026   -24.975   -25.117    -0.142
   FeSO4+                5.071e-026  4.674e-026   -25.295   -25.330    -0.035
   FeCl2+                3.365e-029  3.102e-029   -28.473   -28.508    -0.035
   Fe(SO4)2-             1.700e-031  1.567e-031   -30.770   -30.805    -0.035
   FeHSO4+2              1.132e-032  8.171e-033   -31.946   -32.088    -0.142
   Fe2(OH)2+4            7.510e-034  2.038e-034   -33.124   -33.691    -0.566
   FeCl3                 2.816e-034  2.820e-034   -33.550   -33.550     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.341   -45.226    -0.885
H(0)            1.611e-009
   H2                    8.056e-010  8.067e-010    -9.094    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.743e-005    -4.723    -4.759    -0.036
   KSO4-                 2.035e-011  1.876e-011   -10.691   -10.727    -0.035
Mg              8.296e-005
   Mg+2                  8.003e-005  5.849e-005    -4.097    -4.233    -0.136
   MgHCO3+               2.776e-006  2.558e-006    -5.557    -5.592    -0.035
   MgCO3                 1.497e-007  1.499e-007    -6.825    -6.824     0.001
   MgOH+                 3.529e-009  3.253e-009    -8.452    -8.488    -0.035
   MgSO4                 2.098e-009  2.101e-009    -8.678    -8.678     0.001
Mn(2)           2.975e-005
   Mn+2                  2.102e-005  1.517e-005    -4.677    -4.819    -0.142
   MnHCO3+               5.483e-006  5.054e-006    -5.261    -5.296    -0.035



   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.480e-009  5.973e-009    -8.188    -8.224    -0.035
   MnCl+                 6.095e-009  5.618e-009    -8.215    -8.250    -0.035
   MnSO4                 4.127e-010  4.133e-010    -9.384    -9.384     0.001
   MnCl2                 2.226e-013  2.229e-013   -12.652   -12.652     0.001
   MnCl3-                6.056e-018  5.582e-018   -17.218   -17.253    -0.035
   Mn(OH)3-              9.373e-019  8.639e-019   -18.028   -18.064    -0.035
Mn(3)           5.970e-035
   Mn+3                  5.970e-035  2.867e-035   -34.224   -34.543    -0.319
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.490   -82.632    -0.142
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.194   -96.229    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.003e-004    -3.663    -3.698    -0.035
   NaHCO3                4.205e-007  4.211e-007    -6.376    -6.376     0.001
   NaCO3-                1.087e-008  1.002e-008    -7.964    -7.999    -0.035
   NaSO4-                1.669e-010  1.538e-010    -9.778    -9.813    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.194   -74.194     0.001
S(-2)           2.081e-004
   HS-                   9.224e-005  8.502e-005    -4.035    -4.070    -0.035
   H2S                   4.846e-005  4.853e-005    -4.315    -4.314     0.001
   Fe(HS)2               3.066e-005  3.070e-005    -4.513    -4.513     0.001
   S5-2                  4.363e-007  3.309e-007    -6.360    -6.480    -0.120
   AsS(OH)(HS)-          3.180e-007  2.931e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.083e-007  2.842e-007    -6.511    -6.546    -0.035
   S4-2                  2.574e-007  1.931e-007    -6.589    -6.714    -0.125
   S6-2                  2.235e-007  1.713e-007    -6.651    -6.766    -0.116
   S-2                   2.179e-010  1.573e-010    -9.662    -9.803    -0.142
   S3-2                  9.180e-011  6.804e-011   -10.037   -10.167    -0.130
   S2-2                  5.261e-012  3.861e-012   -11.279   -11.413    -0.134
   As3S4(HS)2-           1.846e-016  1.701e-016   -15.734   -15.769    -0.035
S(6)            2.515e-007
   SO4-2                 2.110e-007  1.532e-007    -6.676    -6.815    -0.139
   CaSO4                 3.766e-008  3.771e-008    -7.424    -7.424     0.001
   MgSO4                 2.098e-009  2.101e-009    -8.678    -8.678     0.001
   MnSO4                 4.127e-010  4.133e-010    -9.384    -9.384     0.001
   NaSO4-                1.669e-010  1.538e-010    -9.778    -9.813    -0.035
   FeSO4                 1.296e-010  1.298e-010    -9.887    -9.887     0.001
   BaSO4                 2.921e-011  2.925e-011   -10.534   -10.534     0.001
   KSO4-                 2.035e-011  1.876e-011   -10.691   -10.727    -0.035
   HSO4-                 1.055e-012  9.723e-013   -11.977   -12.012    -0.035
   CaHSO4+               1.564e-014  1.442e-014   -13.806   -13.841    -0.035
   FeHSO4+               6.043e-017  5.570e-017   -16.219   -16.254    -0.035
   FeSO4+                5.071e-026  4.674e-026   -25.295   -25.330    -0.035
   Fe(SO4)2-             1.700e-031  1.567e-031   -30.770   -30.805    -0.035
   FeHSO4+2              1.132e-032  8.171e-033   -31.946   -32.088    -0.142

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.36   -9.72   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -9.27    0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.53  -45.30    8.23  As2O5
As2S3(am)        -7.36  -52.26  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.56  -63.67  -50.11  Ba3(AsO4)2
Barite           -3.26  -13.23   -9.97  BaSO4
Birnessite      -28.11   15.49   43.60  MnO2
Bixbyite        -25.36  -25.97   -0.61  Mn2O3
Brucite          -6.70   10.14   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.23  -53.14  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)            0.22   -2.64   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -1.79   -3.26   -1.47  CO2
Dolomite         -1.19  -18.28  -17.09  CaMg(CO3)2
Dolomite(d)      -1.74  -18.28  -16.54  CaMg(CO3)2
Epsomite         -8.91  -11.05   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.21   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.06  -37.97  -45.03  Fe3S4
Gypsum           -5.14   -9.72   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.32   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.43   34.60   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.92  -37.89  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.32  -29.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.57  -43.40   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.73  -42.94   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.60  -41.88   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.98  -45.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.44   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.77   -9.80   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.82   12.52   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.10  -14.21   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.16  -58.87  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.61  -12.90    2.71  MnCl2:4H2O
MnS(Green)       -5.50   -1.70    3.80  MnS
MnSO4           -14.30  -11.63    2.67  MnSO4
Nahcolite        -5.58   -6.13   -0.55  NaHCO3
Natron          -11.66  -12.97   -1.31  Na2CO3:10H2O
Nesquehonite     -4.18   -9.80   -5.62  MgCO3:3H2O
Nsutite         -27.07   15.49   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.96  -52.26  -46.30  As2S3
Portlandite     -11.34   11.46   22.80  Ca(OH)2
Pyrite           10.96   -7.52  -18.48  FeS2
Pyrochroite      -5.65    9.55   15.20  Mn(OH)2
Pyrolusite      -25.89   15.49   41.38  MnO2
Realgar          -3.53  -23.47  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite         -0.00  -10.89  -10.89  FeCO3
Siderite(d)(3)   -0.44  -10.89  -10.45  FeCO3
Sulfur           -3.20  -18.23  -15.03  S
Thenardite      -14.03  -14.21   -0.18  Na2SO4
Thermonatrite   -13.09  -12.97    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.43  -11.99   -8.56  BaCO3

Reaction step 27.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 5.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.13   15.47   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.834e-002 -1.664e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.792e-005
Manganite          -12.85   12.49   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.295e-004  4.295e-004
Siderite(d)(3)      -0.41  -10.86  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.44  -12.00   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.335e-004  Surface charge, eq

Hfo_s         
 5.276e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.838e-006       0.538  2.838e-006      -5.547
Hfo_sOMn+        2.173e-006       0.412  2.173e-006      -5.663
Hfo_sOFe+        2.062e-007       0.039  2.062e-007      -6.686
Hfo_sOH2+        3.217e-008       0.006  3.217e-008      -7.493
Hfo_sOH          2.407e-008       0.005  2.407e-008      -7.618
Hfo_sOHBa+2      2.634e-009       0.000  2.634e-009      -8.579
Hfo_sO-          4.127e-010       0.000  4.127e-010      -9.384

Hfo           
 1.335e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.103e-004       0.523  1.103e-004      -3.957
Hfo_wOH          8.258e-005       0.391  8.258e-005      -4.083
Hfo_wOFe+        6.601e-006       0.031  6.601e-006      -5.180
Hfo_wOMn+        5.920e-006       0.028  5.920e-006      -5.228
Hfo_wOCa+        2.150e-006       0.010  2.150e-006      -5.668
Hfo_wOMg+        1.766e-006       0.008  1.766e-006      -5.753
Hfo_wO-          1.416e-006       0.007  1.416e-006      -5.849
Hfo_wOFeOH       2.592e-007       0.001  2.592e-007      -6.586
Hfo_wH2AsO3      1.221e-008       0.000  1.221e-008      -7.913
Hfo_wOHSO4-2     7.433e-011       0.000  7.434e-011     -10.129
Hfo_wSO4-        4.979e-011       0.000  4.979e-011     -10.303
Hfo_wOBa+        2.884e-011       0.000  2.884e-011     -10.540
Hfo_wOHAsO4-3    1.720e-016       0.000  1.720e-016     -15.764
Hfo_wHAsO4-      6.877e-018       0.000  6.878e-018     -17.163
Hfo_wH2AsO4      2.974e-019       0.000  2.974e-019     -18.527



Mno           
-8.711e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.737e-025       0.000  6.738e-025     -24.171
Mno_O3-2         4.588e-026       0.000  4.588e-026     -25.338
Mno_O3Ca         4.181e-026       0.000  4.181e-026     -25.379
Mno_O3HMn+       6.341e-027       0.000  6.341e-027     -26.198
Mno_O3H-         1.082e-027       0.000  1.082e-027     -26.966
Mno_O3Na-        9.734e-028       0.000  9.734e-028     -27.012
Mno_O3Mg         7.343e-028       0.000  7.343e-028     -27.134
Mno_O3HCa+       3.433e-028       0.000  3.433e-028     -27.464
Mno_O3Ba         2.639e-028       0.000  2.639e-028     -27.579
Mno_O3HMg+       4.083e-030       0.000  4.084e-030     -29.389
Mno_O3HBa+       3.876e-030       0.000  3.876e-030     -29.412
Mno_O3HNa        2.143e-030       0.000  2.143e-030     -29.669
Mno_O3H2         1.918e-032       0.000  1.918e-032     -31.717
Mno_O3H3+        9.091e-038       0.000  9.092e-038     -37.041
Mno_O3H3Cl       2.274e-040       0.000  2.274e-040     -39.643

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.187e-007  3.187e-007
Ba               5.432e-007  5.432e-007
C                7.202e-003  7.202e-003
Ca               1.814e-003  1.814e-003
Cl               9.873e-005  9.873e-005
Fe               4.181e-005  4.181e-005
K                1.893e-005  1.893e-005
Mg               8.310e-005  8.310e-005
Mn               3.061e-005  3.061e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.164      Charge balance
                                       pe  =  -4.191      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.038e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.411e-003
                       Total CO2 (mol/kg)  =  4.832e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.341e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.99
                               Iterations  =  33
                                  Total H  = 1.110238e+002
                                  Total O  = 5.551882e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.586e-007  1.461e-007    -6.800    -6.835    -0.036
   H+                    7.380e-008  6.853e-008    -7.132    -7.164    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.187e-007
   AsS(OH)(HS)-          3.182e-007  2.930e-007    -6.497    -6.533    -0.036
   H3AsO3                5.744e-010  5.752e-010    -9.241    -9.240     0.001
   H2AsO3-               6.453e-012  5.943e-012   -11.190   -11.226    -0.036



   As3S4(HS)2-           2.033e-016  1.873e-016   -15.692   -15.728    -0.036
   H4AsO3+               2.121e-017  1.953e-017   -16.673   -16.709    -0.036
   HAsO3-2               2.406e-019  1.730e-019   -18.619   -18.762    -0.143
   AsO3-3                1.058e-027  5.038e-028   -26.976   -27.298    -0.322
As(5)           4.137e-018
   HAsO4-2               2.333e-018  1.677e-018   -17.632   -17.775    -0.143
   H2AsO4-               1.804e-018  1.661e-018   -17.744   -17.780    -0.036
   AsO4-3                1.151e-022  5.480e-023   -21.939   -22.261    -0.322
   H3AsO4                2.269e-023  2.272e-023   -22.644   -22.644     0.001
Ba              5.432e-007
   Ba+2                  5.275e-007  3.794e-007    -6.278    -6.421    -0.143
   BaHCO3+               1.513e-008  1.393e-008    -7.820    -7.856    -0.036
   BaCO3                 5.132e-010  5.139e-010    -9.290    -9.289     0.001
   BaSO4                 2.772e-011  2.776e-011   -10.557   -10.557     0.001
   BaOH+                 2.037e-013  1.875e-013   -12.691   -12.727    -0.036
C(-4)           2.370e-003
   CH4                   2.370e-003  2.373e-003    -2.625    -2.625     0.001
C(4)            4.832e-003
   HCO3-                 4.151e-003  3.832e-003    -2.382    -2.417    -0.035
   CO2                   5.896e-004  5.905e-004    -3.229    -3.229     0.001
   CaHCO3+               6.704e-005  6.174e-005    -4.174    -4.209    -0.036
   MnHCO3+               5.761e-006  5.305e-006    -5.239    -5.275    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.613e-006  2.622e-006    -5.442    -5.581    -0.139
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.841e-006  2.616e-006    -5.547    -5.582    -0.036
   FeHCO3+               2.177e-006  2.004e-006    -5.662    -5.698    -0.036
   NaHCO3                4.307e-007  4.313e-007    -6.366    -6.365     0.001
   FeCO3                 3.286e-007  3.291e-007    -6.483    -6.483     0.001
   MgCO3                 1.458e-007  1.460e-007    -6.836    -6.836     0.001
   BaHCO3+               1.513e-008  1.393e-008    -7.820    -7.856    -0.036
   NaCO3-                1.061e-008  9.774e-009    -7.974    -8.010    -0.036
   BaCO3                 5.132e-010  5.139e-010    -9.290    -9.289     0.001
Ca              1.814e-003
   Ca+2                  1.741e-003  1.263e-003    -2.759    -2.899    -0.139
   CaHCO3+               6.704e-005  6.174e-005    -4.174    -4.209    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.674e-008  3.680e-008    -7.435    -7.434     0.001
   CaOH+                 3.322e-009  3.059e-009    -8.479    -8.514    -0.036
   CaHSO4+               1.604e-014  1.477e-014   -13.795   -13.831    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.082e-005    -4.006    -4.042    -0.036
   MnCl+                 6.241e-009  5.748e-009    -8.205    -8.241    -0.036
   FeCl+                 7.121e-010  6.558e-010    -9.147    -9.183    -0.036
   MnCl2                 2.275e-013  2.279e-013   -12.643   -12.642     0.001
   MnCl3-                6.189e-018  5.700e-018   -17.208   -17.244    -0.036
   FeCl+2                1.228e-025  8.829e-026   -24.911   -25.054    -0.143
   FeCl2+                3.889e-029  3.582e-029   -28.410   -28.446    -0.036
   FeCl3                 3.248e-034  3.253e-034   -33.488   -33.488     0.001
Fe(2)           4.181e-005
   Fe(HS)2               3.169e-005  3.174e-005    -4.499    -4.498     0.001
   Fe+2                  7.274e-006  5.231e-006    -5.138    -5.281    -0.143
   FeHCO3+               2.177e-006  2.004e-006    -5.662    -5.698    -0.036
   FeCO3                 3.286e-007  3.291e-007    -6.483    -6.483     0.001
   Fe(HS)3-              3.096e-007  2.851e-007    -6.509    -6.545    -0.036
   FeOH+                 2.621e-008  2.413e-008    -7.582    -7.617    -0.036
   FeCl+                 7.121e-010  6.558e-010    -9.147    -9.183    -0.036
   FeSO4                 1.356e-010  1.358e-010    -9.868    -9.867     0.001
   Fe(OH)2               2.993e-012  2.997e-012   -11.524   -11.523     0.001
   Fe(OH)3-              1.764e-015  1.625e-015   -14.753   -14.789    -0.036
   FeHSO4+               6.642e-017  6.117e-017   -16.178   -16.213    -0.036
Fe(3)           4.381e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.591e-014  1.465e-014   -13.798   -13.834    -0.036
   Fe(OH)4-              3.979e-016  3.664e-016   -15.400   -15.436    -0.036
   FeOH+2                4.217e-018  3.032e-018   -17.375   -17.518    -0.143
   Fe+3                  6.760e-023  3.219e-023   -22.170   -22.492    -0.322



   FeCl+2                1.228e-025  8.829e-026   -24.911   -25.054    -0.143
   FeSO4+                5.595e-026  5.153e-026   -25.252   -25.288    -0.036
   FeCl2+                3.889e-029  3.582e-029   -28.410   -28.446    -0.036
   Fe(SO4)2-             1.787e-031  1.646e-031   -30.748   -30.784    -0.036
   FeHSO4+2              1.315e-032  9.455e-033   -31.881   -32.024    -0.143
   Fe2(OH)2+4            9.255e-034  2.475e-034   -33.034   -33.606    -0.573
   FeCl3                 3.248e-034  3.253e-034   -33.488   -33.488     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.226   -45.121    -0.895
H(0)            1.599e-009
   H2                    7.995e-010  8.006e-010    -9.097    -9.097     0.001
K               1.893e-005
   K+                    1.893e-005  1.741e-005    -4.723    -4.759    -0.036
   KSO4-                 1.939e-011  1.786e-011   -10.712   -10.748    -0.036
Mg              8.310e-005
   Mg+2                  8.011e-005  5.835e-005    -4.096    -4.234    -0.138
   MgHCO3+               2.841e-006  2.616e-006    -5.547    -5.582    -0.036
   MgCO3                 1.458e-007  1.460e-007    -6.836    -6.836     0.001
   MgOH+                 3.357e-009  3.091e-009    -8.474    -8.510    -0.036
   MgSO4                 1.994e-009  1.997e-009    -8.700    -8.700     0.001
Mn(2)           3.061e-005
   Mn+2                  2.160e-005  1.553e-005    -4.665    -4.809    -0.143
   MnHCO3+               5.761e-006  5.305e-006    -5.239    -5.275    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.327e-009  5.826e-009    -8.199    -8.235    -0.036
   MnCl+                 6.241e-009  5.748e-009    -8.205    -8.241    -0.036
   MnSO4                 4.027e-010  4.033e-010    -9.395    -9.394     0.001
   MnCl2                 2.275e-013  2.279e-013   -12.643   -12.642     0.001
   MnCl3-                6.189e-018  5.700e-018   -17.208   -17.244    -0.036
   Mn(OH)3-              8.305e-019  7.648e-019   -18.081   -18.116    -0.036
Mn(3)           6.496e-035
   Mn+3                  6.496e-035  3.094e-035   -34.187   -34.510    -0.322
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.556   -82.699    -0.143
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.238   -96.274    -0.036
Na              2.176e-004
   Na+                   2.172e-004  2.002e-004    -3.663    -3.699    -0.035
   NaHCO3                4.307e-007  4.313e-007    -6.366    -6.365     0.001
   NaCO3-                1.061e-008  9.774e-009    -7.974    -8.010    -0.036
   NaSO4-                1.590e-010  1.464e-010    -9.799    -9.834    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.188   -74.187     0.001
S(-2)           2.081e-004
   HS-                   8.960e-005  8.251e-005    -4.048    -4.084    -0.036
   H2S                   4.937e-005  4.943e-005    -4.307    -4.306     0.001
   Fe(HS)2               3.169e-005  3.174e-005    -4.499    -4.498     0.001
   S5-2                  4.044e-007  3.059e-007    -6.393    -6.514    -0.121
   AsS(OH)(HS)-          3.182e-007  2.930e-007    -6.497    -6.533    -0.036
   Fe(HS)3-              3.096e-007  2.851e-007    -6.509    -6.545    -0.036
   S4-2                  2.387e-007  1.785e-007    -6.622    -6.748    -0.126
   S6-2                  2.071e-007  1.584e-007    -6.684    -6.800    -0.117
   S-2                   2.022e-010  1.454e-010    -9.694    -9.837    -0.143
   S3-2                  8.514e-011  6.290e-011   -10.070   -10.201    -0.131
   S2-2                  4.880e-012  3.570e-012   -11.312   -11.447    -0.136
   As3S4(HS)2-           2.033e-016  1.873e-016   -15.692   -15.728    -0.036
S(6)            2.413e-007
   SO4-2                 2.018e-007  1.460e-007    -6.695    -6.836    -0.141
   CaSO4                 3.674e-008  3.680e-008    -7.435    -7.434     0.001
   MgSO4                 1.994e-009  1.997e-009    -8.700    -8.700     0.001
   MnSO4                 4.027e-010  4.033e-010    -9.395    -9.394     0.001
   NaSO4-                1.590e-010  1.464e-010    -9.799    -9.834    -0.036
   FeSO4                 1.356e-010  1.358e-010    -9.868    -9.867     0.001
   BaSO4                 2.772e-011  2.776e-011   -10.557   -10.557     0.001
   KSO4-                 1.939e-011  1.786e-011   -10.712   -10.748    -0.036
   HSO4-                 1.056e-012  9.726e-013   -11.976   -12.012    -0.036
   CaHSO4+               1.604e-014  1.477e-014   -13.795   -13.831    -0.036
   FeHSO4+               6.642e-017  6.117e-017   -16.178   -16.213    -0.036



   FeSO4+                5.595e-026  5.153e-026   -25.252   -25.288    -0.036
   Fe(SO4)2-             1.787e-031  1.646e-031   -30.748   -30.784    -0.036
   FeHSO4+2              1.315e-032  9.455e-033   -31.881   -32.024    -0.143

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.37   -9.73   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.10  -18.48   -1.38  As2O3
Artinite         -9.32    0.28    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.52  -45.29    8.23  As2O5
As2S3(am)        -7.32  -52.22  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.68  -63.79  -50.11  Ba3(AsO4)2
Barite           -3.29  -13.26   -9.97  BaSO4
Birnessite      -28.13   15.47   43.60  MnO2
Bixbyite        -25.42  -26.03   -0.61  Mn2O3
Brucite          -6.75   10.09   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.31  -53.22  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.24   -2.62   -2.86  CH4
Claudetite      -17.14  -18.48   -1.34  As2O3
CO2(g)           -1.76   -3.23   -1.47  CO2
Dolomite         -1.21  -18.30  -17.09  CaMg(CO3)2
Dolomite(d)      -1.76  -18.30  -16.54  CaMg(CO3)2
Epsomite         -8.93  -11.07   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.20   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.09  -37.94  -45.03  Fe3S4
Gypsum           -5.15   -9.73   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.31   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.52   34.51   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.96  -37.93  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.41  -29.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.54  -43.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.94  -45.33   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.20   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.79   -9.82   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.85   12.49   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.12  -14.23   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.24  -58.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.60  -12.89    2.71  MnCl2:4H2O
MnS(Green)       -5.53   -1.73    3.80  MnS
MnSO4           -14.31  -11.64    2.67  MnSO4
Nahcolite        -5.57   -6.12   -0.55  NaHCO3
Natron          -11.67  -12.98   -1.31  Na2CO3:10H2O
Nesquehonite     -4.19   -9.82   -5.62  MgCO3:3H2O
Nsutite         -27.10   15.47   42.56  MnO2
O2(g)           -71.29  -74.19   -2.89  O2
Orpiment         -5.92  -52.22  -46.30  As2S3
Portlandite     -11.37   11.43   22.80  Ca(OH)2
Pyrite           10.98   -7.50  -18.48  FeS2



Pyrochroite      -5.68    9.52   15.20  Mn(OH)2
Pyrolusite      -25.91   15.47   41.38  MnO2
Realgar          -3.52  -23.46  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.50  -44.75  -20.25  FeAsO4:2H2O
Siderite          0.03  -10.86  -10.89  FeCO3
Siderite(d)(3)   -0.41  -10.86  -10.45  FeCO3
Sulfur           -3.19  -18.22  -15.03  S
Thenardite      -14.05  -14.23   -0.18  Na2SO4
Thermonatrite   -13.10  -12.98    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.44  -12.00   -8.56  BaCO3

Reaction step 28.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.16   15.44   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.829e-002 -1.713e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.002e-005
Manganite          -12.88   12.46   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.289e-004  4.289e-004
Siderite(d)(3)      -0.38  -10.83  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.45  -12.01   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.357e-004  Surface charge, eq

Hfo_s         
 5.275e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.889e-006       0.548  2.889e-006      -5.539
Hfo_sOMn+        2.111e-006       0.400  2.111e-006      -5.675
Hfo_sOFe+        2.142e-007       0.041  2.142e-007      -6.669
Hfo_sOH2+        3.353e-008       0.006  3.353e-008      -7.475
Hfo_sOH          2.396e-008       0.005  2.396e-008      -7.621
Hfo_sOHBa+2      2.610e-009       0.000  2.610e-009      -8.583
Hfo_sO-          3.921e-010       0.000  3.921e-010      -9.407

Hfo           



 1.357e-004  Surface charge, eq
Hfo_w         

 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.128e-004       0.535  1.128e-004      -3.948
Hfo_wOH          8.058e-005       0.382  8.058e-005      -4.094
Hfo_wOFe+        6.722e-006       0.032  6.723e-006      -5.172
Hfo_wOMn+        5.641e-006       0.027  5.641e-006      -5.249
Hfo_wOCa+        2.049e-006       0.010  2.049e-006      -5.688
Hfo_wOMg+        1.641e-006       0.008  1.641e-006      -5.785
Hfo_wO-          1.319e-006       0.006  1.319e-006      -5.880
Hfo_wOFeOH       2.520e-007       0.001  2.520e-007      -6.599
Hfo_wH2AsO3      1.206e-008       0.000  1.206e-008      -7.919
Hfo_wOHSO4-2     6.922e-011       0.000  6.922e-011     -10.160
Hfo_wSO4-        4.856e-011       0.000  4.856e-011     -10.314
Hfo_wOBa+        2.676e-011       0.000  2.676e-011     -10.572
Hfo_wOHAsO4-3    1.489e-016       0.000  1.489e-016     -15.827
Hfo_wHAsO4-      6.530e-018       0.000  6.530e-018     -17.185
Hfo_wH2AsO4      2.957e-019       0.000  2.957e-019     -18.529

Mno           
-1.133e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.008e-025       0.000  9.008e-025     -24.045
Mno_O3-2         5.996e-026       0.000  5.996e-026     -25.222
Mno_O3Ca         5.589e-026       0.000  5.589e-026     -25.253
Mno_O3HMn+       8.881e-027       0.000  8.881e-027     -26.052
Mno_O3H-         1.482e-027       0.000  1.482e-027     -26.829
Mno_O3Na-        1.271e-027       0.000  1.271e-027     -26.896
Mno_O3Mg         9.574e-028       0.000  9.574e-028     -27.019
Mno_O3HCa+       4.808e-028       0.000  4.808e-028     -27.318
Mno_O3Ba         3.435e-028       0.000  3.436e-028     -27.464
Mno_O3HMg+       5.577e-030       0.000  5.577e-030     -29.254
Mno_O3HBa+       5.285e-030       0.000  5.285e-030     -29.277
Mno_O3HNa        2.931e-030       0.000  2.931e-030     -29.533
Mno_O3H2         2.750e-032       0.000  2.750e-032     -31.561
Mno_O3H3+        1.366e-037       0.000  1.366e-037     -36.865
Mno_O3H3Cl       3.413e-040       0.000  3.413e-040     -39.467

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.189e-007  3.189e-007
Ba               5.432e-007  5.432e-007
C                7.452e-003  7.451e-003
Ca               1.863e-003  1.863e-003
Cl               9.873e-005  9.873e-005
Fe               4.378e-005  4.378e-005
K                1.893e-005  1.893e-005
Mg               8.322e-005  8.322e-005
Mn               3.146e-005  3.146e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.144      Charge balance
                                       pe  =  -4.169      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.185e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.518e-003
                       Total CO2 (mol/kg)  =  4.982e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.363e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.93
                               Iterations  =  42
                                  Total H  = 1.110242e+002
                                  Total O  = 5.551917e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.516e-007  1.394e-007    -6.819    -6.856    -0.036
   H+                    7.736e-008  7.178e-008    -7.112    -7.144    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.189e-007
   AsS(OH)(HS)-          3.183e-007  2.929e-007    -6.497    -6.533    -0.036
   H3AsO3                5.812e-010  5.820e-010    -9.236    -9.235     0.001
   H2AsO3-               6.240e-012  5.741e-012   -11.205   -11.241    -0.036
   As3S4(HS)2-           2.230e-016  2.052e-016   -15.652   -15.688    -0.036
   H4AsO3+               2.250e-017  2.070e-017   -16.648   -16.684    -0.036
   HAsO3-2               2.227e-019  1.596e-019   -18.652   -18.797    -0.145
   AsO3-3                9.390e-028  4.436e-028   -27.027   -27.353    -0.326
As(5)           3.932e-018
   HAsO4-2               2.174e-018  1.558e-018   -17.663   -17.807    -0.145
   H2AsO4-               1.757e-018  1.617e-018   -17.755   -17.791    -0.036
   AsO4-3                1.029e-022  4.860e-023   -21.988   -22.313    -0.326
   H3AsO4                2.312e-023  2.315e-023   -22.636   -22.635     0.001
Ba              5.432e-007
   Ba+2                  5.273e-007  3.778e-007    -6.278    -6.423    -0.145
   BaHCO3+               1.544e-008  1.421e-008    -7.811    -7.847    -0.036
   BaCO3                 4.997e-010  5.004e-010    -9.301    -9.301     0.001
   BaSO4                 2.634e-011  2.638e-011   -10.579   -10.579     0.001
   BaOH+                 1.938e-013  1.783e-013   -12.713   -12.749    -0.036
C(-4)           2.470e-003
   CH4                   2.470e-003  2.473e-003    -2.607    -2.607     0.001
C(4)            4.982e-003
   HCO3-                 4.255e-003  3.924e-003    -2.371    -2.406    -0.035
   CO2                   6.325e-004  6.334e-004    -3.199    -3.198     0.001
   CaHCO3+               7.029e-005  6.467e-005    -4.153    -4.189    -0.036
   MnHCO3+               6.040e-006  5.557e-006    -5.219    -5.255    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.544e-006  2.564e-006    -5.451    -5.591    -0.141
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.905e-006  2.672e-006    -5.537    -5.573    -0.036
   FeHCO3+               2.439e-006  2.244e-006    -5.613    -5.649    -0.036
   NaHCO3                4.406e-007  4.412e-007    -6.356    -6.355     0.001
   FeCO3                 3.512e-007  3.517e-007    -6.454    -6.454     0.001
   MgCO3                 1.422e-007  1.424e-007    -6.847    -6.847     0.001
   BaHCO3+               1.544e-008  1.421e-008    -7.811    -7.847    -0.036
   NaCO3-                1.038e-008  9.546e-009    -7.984    -8.020    -0.036
   BaCO3                 4.997e-010  5.004e-010    -9.301    -9.301     0.001
Ca              1.863e-003
   Ca+2                  1.787e-003  1.292e-003    -2.748    -2.889    -0.141
   CaHCO3+               7.029e-005  6.467e-005    -4.153    -4.189    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.587e-008  3.592e-008    -7.445    -7.445     0.001
   CaOH+                 3.247e-009  2.987e-009    -8.489    -8.525    -0.036
   CaHSO4+               1.642e-014  1.510e-014   -13.785   -13.821    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.074e-005    -4.006    -4.042    -0.037
   MnCl+                 6.384e-009  5.874e-009    -8.195    -8.231    -0.036
   FeCl+                 7.785e-010  7.162e-010    -9.109    -9.145    -0.036
   MnCl2                 2.323e-013  2.326e-013   -12.634   -12.633     0.001



   MnCl3-                6.319e-018  5.814e-018   -17.199   -17.236    -0.036
   FeCl+2                1.415e-025  1.014e-025   -24.849   -24.994    -0.145
   FeCl2+                4.466e-029  4.109e-029   -28.350   -28.386    -0.036
   FeCl3                 3.723e-034  3.728e-034   -33.429   -33.429     0.001
Fe(2)           4.378e-005
   Fe(HS)2               3.267e-005  3.272e-005    -4.486    -4.485     0.001
   Fe+2                  7.981e-006  5.718e-006    -5.098    -5.243    -0.145
   FeHCO3+               2.439e-006  2.244e-006    -5.613    -5.649    -0.036
   FeCO3                 3.512e-007  3.517e-007    -6.454    -6.454     0.001
   Fe(HS)3-              3.103e-007  2.855e-007    -6.508    -6.544    -0.036
   FeOH+                 2.738e-008  2.519e-008    -7.563    -7.599    -0.036
   FeCl+                 7.785e-010  7.162e-010    -9.109    -9.145    -0.036
   FeSO4                 1.415e-010  1.417e-010    -9.849    -9.849     0.001
   Fe(OH)2               2.982e-012  2.986e-012   -11.525   -11.525     0.001
   Fe(OH)3-              1.680e-015  1.546e-015   -14.775   -14.811    -0.036
   FeHSO4+               7.265e-017  6.684e-017   -16.139   -16.175    -0.036
Fe(3)           4.456e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.668e-014  1.535e-014   -13.778   -13.814    -0.036
   Fe(OH)4-              3.802e-016  3.498e-016   -15.420   -15.456    -0.036
   FeOH+2                4.643e-018  3.327e-018   -17.333   -17.478    -0.145
   Fe+3                  7.831e-023  3.699e-023   -22.106   -22.432    -0.326
   FeCl+2                1.415e-025  1.014e-025   -24.849   -24.994    -0.145
   FeSO4+                6.142e-026  5.651e-026   -25.212   -25.248    -0.036
   FeCl2+                4.466e-029  4.109e-029   -28.350   -28.386    -0.036
   Fe(SO4)2-             1.872e-031  1.722e-031   -30.728   -30.764    -0.036
   FeHSO4+2              1.516e-032  1.086e-032   -31.819   -31.964    -0.145
   Fe2(OH)2+4            1.130e-033  2.979e-034   -32.947   -33.526    -0.579
   FeCl3                 3.723e-034  3.728e-034   -33.429   -33.429     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.115   -45.020    -0.905
H(0)            1.587e-009
   H2                    7.937e-010  7.949e-010    -9.100    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.740e-005    -4.723    -4.760    -0.037
   KSO4-                 1.851e-011  1.703e-011   -10.733   -10.769    -0.036
Mg              8.322e-005
   Mg+2                  8.017e-005  5.821e-005    -4.096    -4.235    -0.139
   MgHCO3+               2.905e-006  2.672e-006    -5.537    -5.573    -0.036
   MgCO3                 1.422e-007  1.424e-007    -6.847    -6.847     0.001
   MgOH+                 3.200e-009  2.944e-009    -8.495    -8.531    -0.036
   MgSO4                 1.898e-009  1.901e-009    -8.722    -8.721     0.001
Mn(2)           3.146e-005
   Mn+2                  2.218e-005  1.589e-005    -4.654    -4.799    -0.145
   MnHCO3+               6.040e-006  5.557e-006    -5.219    -5.255    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.384e-009  5.874e-009    -8.195    -8.231    -0.036
   MnOH+                 6.184e-009  5.689e-009    -8.209    -8.245    -0.036
   MnSO4                 3.931e-010  3.937e-010    -9.405    -9.405     0.001
   MnCl2                 2.323e-013  2.326e-013   -12.634   -12.633     0.001
   MnCl3-                6.319e-018  5.814e-018   -17.199   -17.236    -0.036
   Mn(OH)3-              7.398e-019  6.807e-019   -18.131   -18.167    -0.036
Mn(3)           7.042e-035
   Mn+3                  7.042e-035  3.326e-035   -34.152   -34.478    -0.326
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.619   -82.764    -0.145
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.281   -96.317    -0.036
Na              2.176e-004
   Na+                   2.172e-004  2.000e-004    -3.663    -3.699    -0.036
   NaHCO3                4.406e-007  4.412e-007    -6.356    -6.355     0.001
   NaCO3-                1.038e-008  9.546e-009    -7.984    -8.020    -0.036
   NaSO4-                1.518e-010  1.396e-010    -9.819    -9.855    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.181   -74.181     0.001
S(-2)           2.081e-004
   HS-                   8.709e-005  8.013e-005    -4.060    -4.096    -0.036
   H2S                   5.021e-005  5.029e-005    -4.299    -4.299     0.001



   Fe(HS)2               3.267e-005  3.272e-005    -4.486    -4.485     0.001
   S5-2                  3.759e-007  2.837e-007    -6.425    -6.547    -0.122
   AsS(OH)(HS)-          3.183e-007  2.929e-007    -6.497    -6.533    -0.036
   Fe(HS)3-              3.103e-007  2.855e-007    -6.508    -6.544    -0.036
   S4-2                  2.219e-007  1.655e-007    -6.654    -6.781    -0.127
   S6-2                  1.925e-007  1.468e-007    -6.716    -6.833    -0.118
   S-2                   1.882e-010  1.348e-010    -9.725    -9.870    -0.145
   S3-2                  7.917e-011  5.832e-011   -10.101   -10.234    -0.133
   S2-2                  4.539e-012  3.310e-012   -11.343   -11.480    -0.137
   As3S4(HS)2-           2.230e-016  2.052e-016   -15.652   -15.688    -0.036
S(6)            2.318e-007
   SO4-2                 1.933e-007  1.393e-007    -6.714    -6.856    -0.142
   CaSO4                 3.587e-008  3.592e-008    -7.445    -7.445     0.001
   MgSO4                 1.898e-009  1.901e-009    -8.722    -8.721     0.001
   MnSO4                 3.931e-010  3.937e-010    -9.405    -9.405     0.001
   NaSO4-                1.518e-010  1.396e-010    -9.819    -9.855    -0.036
   FeSO4                 1.415e-010  1.417e-010    -9.849    -9.849     0.001
   BaSO4                 2.634e-011  2.638e-011   -10.579   -10.579     0.001
   KSO4-                 1.851e-011  1.703e-011   -10.733   -10.769    -0.036
   HSO4-                 1.057e-012  9.722e-013   -11.976   -12.012    -0.036
   CaHSO4+               1.642e-014  1.510e-014   -13.785   -13.821    -0.036
   FeHSO4+               7.265e-017  6.684e-017   -16.139   -16.175    -0.036
   FeSO4+                6.142e-026  5.651e-026   -25.212   -25.248    -0.036
   Fe(SO4)2-             1.872e-031  1.722e-031   -30.728   -30.764    -0.036
   FeHSO4+2              1.516e-032  1.086e-032   -31.819   -31.964    -0.145

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.38   -9.74   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.09  -18.47   -1.38  As2O3
Artinite         -9.37    0.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.50  -45.27    8.23  As2O5
As2S3(am)        -7.29  -52.19  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.78  -63.89  -50.11  Ba3(AsO4)2
Barite           -3.31  -13.28   -9.97  BaSO4
Birnessite      -28.16   15.44   43.60  MnO2
Bixbyite        -25.48  -26.09   -0.61  Mn2O3
Brucite          -6.79   10.05   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.39  -53.29  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.25   -2.61   -2.86  CH4
Claudetite      -17.13  -18.47   -1.34  As2O3
CO2(g)           -1.73   -3.20   -1.47  CO2
Dolomite         -1.22  -18.31  -17.09  CaMg(CO3)2
Dolomite(d)      -1.77  -18.31  -16.54  CaMg(CO3)2
Epsomite         -8.95  -11.09   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.19   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.12  -37.92  -45.03  Fe3S4
Gypsum           -5.16   -9.74   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.30   -4.30   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.61   34.42   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.99  -37.96  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.49  -29.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.52  -43.35   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.69  -42.90   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -36.56  -41.84   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.90  -45.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.80   -9.83   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.88   12.46   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.14  -14.25   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.32  -59.02  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.59  -12.88    2.71  MnCl2:4H2O
MnS(Green)       -5.55   -1.75    3.80  MnS
MnSO4           -14.32  -11.65    2.67  MnSO4
Nahcolite        -5.56   -6.11   -0.55  NaHCO3
Natron          -11.68  -12.99   -1.31  Na2CO3:10H2O
Nesquehonite     -4.21   -9.83   -5.62  MgCO3:3H2O
Nsutite         -27.13   15.44   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.89  -52.19  -46.30  As2S3
Portlandite     -11.40   11.40   22.80  Ca(OH)2
Pyrite           10.99   -7.49  -18.48  FeS2
Pyrochroite      -5.71    9.49   15.20  Mn(OH)2
Pyrolusite      -25.94   15.44   41.38  MnO2
Realgar          -3.51  -23.45  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.50  -44.75  -20.25  FeAsO4:2H2O
Siderite          0.06  -10.83  -10.89  FeCO3
Siderite(d)(3)   -0.38  -10.83  -10.45  FeCO3
Sulfur           -3.18  -18.21  -15.03  S
Thenardite      -14.08  -14.25   -0.18  Na2SO4
Thermonatrite   -13.11  -12.99    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.45  -12.01   -8.56  BaCO3

Reaction step 29.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.19   15.41   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.824e-002 -1.762e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.211e-005
Manganite          -12.90   12.44   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.284e-004  4.284e-004
Siderite(d)(3)      -0.36  -10.81  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.46  -12.02   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.378e-004  Surface charge, eq

Hfo_s         
 5.274e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.937e-006       0.557  2.937e-006      -5.532
Hfo_sOMn+        2.053e-006       0.389  2.053e-006      -5.688
Hfo_sOFe+        2.220e-007       0.042  2.220e-007      -6.654
Hfo_sOH2+        3.487e-008       0.007  3.487e-008      -7.458
Hfo_sOH          2.383e-008       0.005  2.384e-008      -7.623
Hfo_sOHBa+2      2.587e-009       0.000  2.587e-009      -8.587
Hfo_sO-          3.732e-010       0.000  3.732e-010      -9.428

Hfo           
 1.378e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.151e-004       0.546  1.151e-004      -3.939
Hfo_wOH          7.867e-005       0.373  7.867e-005      -4.104
Hfo_wOFe+        6.837e-006       0.032  6.837e-006      -5.165
Hfo_wOMn+        5.384e-006       0.026  5.384e-006      -5.269
Hfo_wOCa+        1.955e-006       0.009  1.955e-006      -5.709
Hfo_wOMg+        1.529e-006       0.007  1.529e-006      -5.816
Hfo_wO-          1.232e-006       0.006  1.232e-006      -5.909
Hfo_wOFeOH       2.452e-007       0.001  2.452e-007      -6.610
Hfo_wH2AsO3      1.192e-008       0.000  1.192e-008      -7.924
Hfo_wOHSO4-2     6.458e-011       0.000  6.458e-011     -10.190
Hfo_wSO4-        4.736e-011       0.000  4.736e-011     -10.325
Hfo_wOBa+        2.489e-011       0.000  2.489e-011     -10.604
Hfo_wOHAsO4-3    1.297e-016       0.000  1.297e-016     -15.887
Hfo_wHAsO4-      6.217e-018       0.000  6.217e-018     -17.206
Hfo_wH2AsO4      2.943e-019       0.000  2.943e-019     -18.531

Mno           
-9.729e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.944e-025       0.000  7.944e-025     -24.100
Mno_O3-2         5.175e-026       0.000  5.175e-026     -25.286
Mno_O3Ca         4.929e-026       0.000  4.929e-026     -25.307
Mno_O3HMn+       8.187e-027       0.000  8.187e-027     -26.087
Mno_O3H-         1.337e-027       0.000  1.337e-027     -26.874
Mno_O3Na-        1.096e-027       0.000  1.096e-027     -26.960
Mno_O3Mg         8.242e-028       0.000  8.242e-028     -27.084
Mno_O3HCa+       4.432e-028       0.000  4.432e-028     -27.353
Mno_O3Ba         2.953e-028       0.000  2.953e-028     -27.530
Mno_O3HMg+       5.018e-030       0.000  5.019e-030     -29.299
Mno_O3HBa+       4.749e-030       0.000  4.749e-030     -29.323
Mno_O3HNa        2.642e-030       0.000  2.642e-030     -29.578
Mno_O3H2         2.593e-032       0.000  2.594e-032     -31.586
Mno_O3H3+        1.346e-037       0.000  1.346e-037     -36.871
Mno_O3H3Cl       3.361e-040       0.000  3.361e-040     -39.473



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.190e-007  3.190e-007
Ba               5.432e-007  5.432e-007
C                7.700e-003  7.700e-003
Ca               1.911e-003  1.911e-003
Cl               9.873e-005  9.873e-005
Fe               4.576e-005  4.576e-005
K                1.893e-005  1.893e-005
Mg               8.334e-005  8.333e-005
Mn               3.230e-005  3.230e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.125      Charge balance
                                       pe  =  -4.148      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.329e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.622e-003
                       Total CO2 (mol/kg)  =  5.131e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.384e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.86
                               Iterations  =  50
                                  Total H  = 1.110246e+002
                                  Total O  = 5.551952e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.451e-007  1.334e-007    -6.838    -6.875    -0.037
   H+                    8.092e-008  7.503e-008    -7.092    -7.125    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.190e-007
   AsS(OH)(HS)-          3.184e-007  2.927e-007    -6.497    -6.534    -0.037
   H3AsO3                5.884e-010  5.893e-010    -9.230    -9.230     0.001
   H2AsO3-               6.048e-012  5.560e-012   -11.218   -11.255    -0.037
   As3S4(HS)2-           2.436e-016  2.239e-016   -15.613   -15.650    -0.037
   H4AsO3+               2.383e-017  2.191e-017   -16.623   -16.659    -0.037
   HAsO3-2               2.071e-019  1.479e-019   -18.684   -18.830    -0.146
   AsO3-3                8.388e-028  3.932e-028   -27.076   -27.405    -0.329
As(5)           3.751e-018
   HAsO4-2               2.036e-018  1.454e-018   -17.691   -17.838    -0.146
   H2AsO4-               1.715e-018  1.576e-018   -17.766   -17.802    -0.037
   AsO4-3                9.253e-023  4.337e-023   -22.034   -22.363    -0.329
   H3AsO4                2.357e-023  2.360e-023   -22.628   -22.627     0.001
Ba              5.432e-007
   Ba+2                  5.270e-007  3.763e-007    -6.278    -6.424    -0.146
   BaHCO3+               1.575e-008  1.448e-008    -7.803    -7.839    -0.037
   BaCO3                 4.870e-010  4.877e-010    -9.312    -9.312     0.001
   BaSO4                 2.507e-011  2.511e-011   -10.601   -10.600     0.001
   BaOH+                 1.848e-013  1.699e-013   -12.733   -12.770    -0.037
C(-4)           2.569e-003
   CH4                   2.569e-003  2.573e-003    -2.590    -2.590     0.001
C(4)            5.131e-003
   HCO3-                 4.356e-003  4.014e-003    -2.361    -2.396    -0.036
   CO2                   6.763e-004  6.773e-004    -3.170    -3.169     0.001
   CaHCO3+               7.354e-005  6.760e-005    -4.133    -4.170    -0.037
   MnHCO3+               6.319e-006  5.809e-006    -5.199    -5.236    -0.037
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001



   CO3-2                 3.480e-006  2.509e-006    -5.458    -5.601    -0.142
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.966e-006  2.727e-006    -5.528    -5.564    -0.037
   FeHCO3+               2.719e-006  2.500e-006    -5.566    -5.602    -0.037
   NaHCO3                4.503e-007  4.510e-007    -6.346    -6.346     0.001
   FeCO3                 3.742e-007  3.748e-007    -6.427    -6.426     0.001
   MgCO3                 1.388e-007  1.390e-007    -6.858    -6.857     0.001
   BaHCO3+               1.575e-008  1.448e-008    -7.803    -7.839    -0.037
   NaCO3-                1.015e-008  9.334e-009    -7.993    -8.030    -0.037
   BaCO3                 4.870e-010  4.877e-010    -9.312    -9.312     0.001
Ca              1.911e-003
   Ca+2                  1.832e-003  1.320e-003    -2.737    -2.879    -0.142
   CaHCO3+               7.354e-005  6.760e-005    -4.133    -4.170    -0.037
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.502e-008  3.507e-008    -7.456    -7.455     0.001
   CaOH+                 3.176e-009  2.920e-009    -8.498    -8.535    -0.037
   CaHSO4+               1.677e-014  1.542e-014   -13.775   -13.812    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.066e-005    -4.006    -4.043    -0.037
   MnCl+                 6.523e-009  5.997e-009    -8.186    -8.222    -0.037
   FeCl+                 8.477e-010  7.793e-010    -9.072    -9.108    -0.037
   MnCl2                 2.370e-013  2.373e-013   -12.625   -12.625     0.001
   MnCl3-                6.445e-018  5.925e-018   -17.191   -17.227    -0.037
   FeCl+2                1.620e-025  1.157e-025   -24.790   -24.937    -0.146
   FeCl2+                5.096e-029  4.685e-029   -28.293   -28.329    -0.037
   FeCl3                 4.241e-034  4.247e-034   -33.373   -33.372     0.001
Fe(2)           4.576e-005
   Fe(HS)2               3.360e-005  3.365e-005    -4.474    -4.473     0.001
   Fe+2                  8.721e-006  6.227e-006    -5.059    -5.206    -0.146
   FeHCO3+               2.719e-006  2.500e-006    -5.566    -5.602    -0.037
   FeCO3                 3.742e-007  3.748e-007    -6.427    -6.426     0.001
   Fe(HS)3-              3.104e-007  2.854e-007    -6.508    -6.545    -0.037
   FeOH+                 2.855e-008  2.624e-008    -7.544    -7.581    -0.037
   FeCl+                 8.477e-010  7.793e-010    -9.072    -9.108    -0.037
   FeSO4                 1.472e-010  1.474e-010    -9.832    -9.831     0.001
   Fe(OH)2               2.972e-012  2.976e-012   -11.527   -11.526     0.001
   Fe(OH)3-              1.603e-015  1.473e-015   -14.795   -14.832    -0.037
   FeHSO4+               7.910e-017  7.271e-017   -16.102   -16.138    -0.037
Fe(3)           4.532e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.745e-014  1.604e-014   -13.758   -13.795    -0.037
   Fe(OH)4-              3.641e-016  3.347e-016   -15.439   -15.475    -0.037
   FeOH+2                5.091e-018  3.636e-018   -17.293   -17.439    -0.146
   Fe+3                  9.015e-023  4.226e-023   -22.045   -22.374    -0.329
   FeCl+2                1.620e-025  1.157e-025   -24.790   -24.937    -0.146
   FeSO4+                6.710e-026  6.168e-026   -25.173   -25.210    -0.037
   FeCl2+                5.096e-029  4.685e-029   -28.293   -28.329    -0.037
   Fe(SO4)2-             1.954e-031  1.796e-031   -30.709   -30.746    -0.037
   FeHSO4+2              1.736e-032  1.239e-032   -31.761   -31.907    -0.146
   Fe2(OH)2+4            1.368e-033  3.557e-034   -32.864   -33.449    -0.585
   FeCl3                 4.241e-034  4.247e-034   -33.373   -33.372     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.010   -44.924    -0.914
H(0)            1.577e-009
   H2                    7.883e-010  7.894e-010    -9.103    -9.103     0.001
K               1.893e-005
   K+                    1.893e-005  1.738e-005    -4.723    -4.760    -0.037
   KSO4-                 1.768e-011  1.626e-011   -10.752   -10.789    -0.037
Mg              8.334e-005
   Mg+2                  8.023e-005  5.806e-005    -4.096    -4.236    -0.140
   MgHCO3+               2.966e-006  2.727e-006    -5.528    -5.564    -0.037
   MgCO3                 1.388e-007  1.390e-007    -6.858    -6.857     0.001
   MgOH+                 3.056e-009  2.809e-009    -8.515    -8.551    -0.037
   MgSO4                 1.809e-009  1.812e-009    -8.742    -8.742     0.001
Mn(2)           3.230e-005
   Mn+2                  2.274e-005  1.624e-005    -4.643    -4.789    -0.146
   MnHCO3+               6.319e-006  5.809e-006    -5.199    -5.236    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001



   MnCl+                 6.523e-009  5.997e-009    -8.186    -8.222    -0.037
   MnOH+                 6.050e-009  5.561e-009    -8.218    -8.255    -0.037
   MnSO4                 3.838e-010  3.844e-010    -9.416    -9.415     0.001
   MnCl2                 2.370e-013  2.373e-013   -12.625   -12.625     0.001
   MnCl3-                6.445e-018  5.925e-018   -17.191   -17.227    -0.037
   Mn(OH)3-              6.624e-019  6.089e-019   -18.179   -18.215    -0.037
Mn(3)           7.607e-035
   Mn+3                  7.607e-035  3.565e-035   -34.119   -34.448    -0.329
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.679   -82.825    -0.146
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.321   -96.358    -0.037
Na              2.176e-004
   Na+                   2.172e-004  1.998e-004    -3.663    -3.699    -0.036
   NaHCO3                4.503e-007  4.510e-007    -6.346    -6.346     0.001
   NaCO3-                1.015e-008  9.334e-009    -7.993    -8.030    -0.037
   NaSO4-                1.450e-010  1.333e-010    -9.839    -9.875    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.175   -74.175     0.001
S(-2)           2.082e-004
   HS-                   8.471e-005  7.787e-005    -4.072    -4.109    -0.037
   H2S                   5.101e-005  5.109e-005    -4.292    -4.292     0.001
   Fe(HS)2               3.360e-005  3.365e-005    -4.474    -4.473     0.001
   S5-2                  3.504e-007  2.637e-007    -6.455    -6.579    -0.123
   AsS(OH)(HS)-          3.184e-007  2.927e-007    -6.497    -6.534    -0.037
   Fe(HS)3-              3.104e-007  2.854e-007    -6.508    -6.545    -0.037
   S4-2                  2.068e-007  1.539e-007    -6.684    -6.813    -0.129
   S6-2                  1.794e-007  1.365e-007    -6.746    -6.865    -0.119
   S-2                   1.755e-010  1.253e-010    -9.756    -9.902    -0.146
   S3-2                  7.382e-011  5.421e-011   -10.132   -10.266    -0.134
   S2-2                  4.233e-012  3.077e-012   -11.373   -11.512    -0.139
   As3S4(HS)2-           2.436e-016  2.239e-016   -15.613   -15.650    -0.037
S(6)            2.228e-007
   SO4-2                 1.853e-007  1.331e-007    -6.732    -6.876    -0.144
   CaSO4                 3.502e-008  3.507e-008    -7.456    -7.455     0.001
   MgSO4                 1.809e-009  1.812e-009    -8.742    -8.742     0.001
   MnSO4                 3.838e-010  3.844e-010    -9.416    -9.415     0.001
   FeSO4                 1.472e-010  1.474e-010    -9.832    -9.831     0.001
   NaSO4-                1.450e-010  1.333e-010    -9.839    -9.875    -0.037
   BaSO4                 2.507e-011  2.511e-011   -10.601   -10.600     0.001
   KSO4-                 1.768e-011  1.626e-011   -10.752   -10.789    -0.037
   HSO4-                 1.056e-012  9.712e-013   -11.976   -12.013    -0.037
   CaHSO4+               1.677e-014  1.542e-014   -13.775   -13.812    -0.037
   FeHSO4+               7.910e-017  7.271e-017   -16.102   -16.138    -0.037
   FeSO4+                6.710e-026  6.168e-026   -25.173   -25.210    -0.037
   Fe(SO4)2-             1.954e-031  1.796e-031   -30.709   -30.746    -0.037
   FeHSO4+2              1.736e-032  1.239e-032   -31.761   -31.907    -0.146

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.39   -9.76   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.08  -18.46   -1.38  As2O3
Artinite         -9.42    0.18    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.48  -45.25    8.23  As2O5
As2S3(am)        -7.26  -52.16  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.89  -64.00  -50.11  Ba3(AsO4)2
Barite           -3.33  -13.30   -9.97  BaSO4
Birnessite      -28.19   15.41   43.60  MnO2
Bixbyite        -25.54  -26.15   -0.61  Mn2O3
Brucite          -6.83   10.01   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.46  -53.36  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.27   -2.59   -2.86  CH4



Claudetite      -17.12  -18.46   -1.34  As2O3
CO2(g)           -1.70   -3.17   -1.47  CO2
Dolomite         -1.23  -18.32  -17.09  CaMg(CO3)2
Dolomite(d)      -1.78  -18.32  -16.54  CaMg(CO3)2
Epsomite         -8.97  -11.11   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.19   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.15  -37.89  -45.03  Fe3S4
Gypsum           -5.17   -9.76   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.70   34.33   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.02  -37.99  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.57  -29.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.68  -42.89   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.55  -41.83   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.81   -9.84   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.90   12.44   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.16  -14.28   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.39  -59.09  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.59  -12.88    2.71  MnCl2:4H2O
MnS(Green)       -5.57   -1.77    3.80  MnS
MnSO4           -14.33  -11.67    2.67  MnSO4
Nahcolite        -5.55   -6.10   -0.55  NaHCO3
Natron          -11.69  -13.00   -1.31  Na2CO3:10H2O
Nesquehonite     -4.22   -9.84   -5.62  MgCO3:3H2O
Nsutite         -27.15   15.41   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.86  -52.16  -46.30  As2S3
Portlandite     -11.43   11.37   22.80  Ca(OH)2
Pyrite           11.01   -7.47  -18.48  FeS2
Pyrochroite      -5.74    9.46   15.20  Mn(OH)2
Pyrolusite      -25.97   15.41   41.38  MnO2
Realgar          -3.50  -23.44  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.49  -44.74  -20.25  FeAsO4:2H2O
Siderite          0.08  -10.81  -10.89  FeCO3
Siderite(d)(3)   -0.36  -10.81  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.10  -14.27   -0.18  Na2SO4
Thermonatrite   -13.12  -13.00    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.46  -12.02   -8.56  BaCO3

Reaction step 30.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 6.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.21   15.39   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.819e-002 -1.809e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.419e-005
Manganite          -12.93   12.41   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.279e-004  4.279e-004
Siderite(d)(3)      -0.33  -10.78  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.47  -12.04   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.398e-004  Surface charge, eq

Hfo_s         
 5.273e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.982e-006       0.566  2.982e-006      -5.525
Hfo_sOMn+        1.998e-006       0.379  1.998e-006      -5.699
Hfo_sOFe+        2.296e-007       0.044  2.296e-007      -6.639
Hfo_sOH2+        3.619e-008       0.007  3.619e-008      -7.441
Hfo_sOH          2.371e-008       0.004  2.371e-008      -7.625
Hfo_sOHBa+2      2.563e-009       0.000  2.563e-009      -8.591
Hfo_sO-          3.558e-010       0.000  3.558e-010      -9.449

Hfo           
 1.398e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.173e-004       0.556  1.173e-004      -3.931
Hfo_wOH          7.684e-005       0.364  7.684e-005      -4.114
Hfo_wOFe+        6.945e-006       0.033  6.945e-006      -5.158
Hfo_wOMn+        5.145e-006       0.024  5.145e-006      -5.289
Hfo_wOCa+        1.869e-006       0.009  1.869e-006      -5.728
Hfo_wOMg+        1.428e-006       0.007  1.428e-006      -5.845
Hfo_wO-          1.153e-006       0.005  1.153e-006      -5.938
Hfo_wOFeOH       2.387e-007       0.001  2.387e-007      -6.622
Hfo_wH2AsO3      1.179e-008       0.000  1.179e-008      -7.928
Hfo_wOHSO4-2     6.035e-011       0.000  6.035e-011     -10.219
Hfo_wSO4-        4.618e-011       0.000  4.618e-011     -10.336
Hfo_wOBa+        2.321e-011       0.000  2.321e-011     -10.634
Hfo_wOHAsO4-3    1.137e-016       0.000  1.137e-016     -15.944
Hfo_wHAsO4-      5.933e-018       0.000  5.934e-018     -17.227
Hfo_wH2AsO4      2.931e-019       0.000  2.931e-019     -18.533

Mno           



-6.938e-026  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.813e-025       0.000  5.813e-025     -24.236
Mno_O3-2         3.710e-026       0.000  3.710e-026     -25.431
Mno_O3Ca         3.607e-026       0.000  3.607e-026     -25.443
Mno_O3HMn+       6.251e-027       0.000  6.251e-027     -26.204
Mno_O3H-         9.999e-028       0.000  9.999e-028     -27.000
Mno_O3Na-        7.850e-028       0.000  7.850e-028     -27.105
Mno_O3Mg         5.893e-028       0.000  5.893e-028     -27.230
Mno_O3HCa+       3.384e-028       0.000  3.384e-028     -27.471
Mno_O3Ba         2.109e-028       0.000  2.109e-028     -27.676
Mno_O3HMg+       3.744e-030       0.000  3.744e-030     -29.427
Mno_O3HBa+       3.538e-030       0.000  3.539e-030     -29.451
Mno_O3HNa        1.974e-030       0.000  1.974e-030     -29.705
Mno_O3H2         2.024e-032       0.000  2.024e-032     -31.694
Mno_O3H3+        1.096e-037       0.000  1.096e-037     -36.960
Mno_O3H3Cl       2.735e-040       0.000  2.735e-040     -39.563

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.192e-007  3.191e-007
Ba               5.433e-007  5.433e-007
C                7.948e-003  7.948e-003
Ca               1.959e-003  1.959e-003
Cl               9.873e-005  9.873e-005
Fe               4.774e-005  4.774e-005
K                1.893e-005  1.893e-005
Mg               8.344e-005  8.344e-005
Mn               3.313e-005  3.313e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.106      Charge balance
                                       pe  =  -4.129      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.470e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.725e-003
                       Total CO2 (mol/kg)  =  5.279e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.404e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.80
                               Iterations  =  34
                                  Total H  = 1.110250e+002
                                  Total O  = 5.551987e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.392e-007  1.279e-007    -6.856    -6.893    -0.037
   H+                    8.449e-008  7.829e-008    -7.073    -7.106    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.192e-007
   AsS(OH)(HS)-          3.186e-007  2.926e-007    -6.497    -6.534    -0.037
   H3AsO3                5.960e-010  5.969e-010    -9.225    -9.224     0.001
   H2AsO3-               5.877e-012  5.398e-012   -11.231   -11.268    -0.037
   As3S4(HS)2-           2.650e-016  2.434e-016   -15.577   -15.614    -0.037



   H4AsO3+               2.521e-017  2.315e-017   -16.598   -16.635    -0.037
   HAsO3-2               1.933e-019  1.376e-019   -18.714   -18.861    -0.148
   AsO3-3                7.537e-028  3.506e-028   -27.123   -27.455    -0.332
As(5)           3.590e-018
   HAsO4-2               1.913e-018  1.361e-018   -17.718   -17.866    -0.148
   H2AsO4-               1.677e-018  1.541e-018   -17.775   -17.812    -0.037
   AsO4-3                8.368e-023  3.893e-023   -22.077   -22.410    -0.332
   H3AsO4                2.403e-023  2.406e-023   -22.619   -22.619     0.001
Ba              5.433e-007
   Ba+2                  5.267e-007  3.749e-007    -6.278    -6.426    -0.148
   BaHCO3+               1.605e-008  1.474e-008    -7.795    -7.831    -0.037
   BaCO3                 4.752e-010  4.759e-010    -9.323    -9.322     0.001
   BaSO4                 2.389e-011  2.393e-011   -10.622   -10.621     0.001
   BaOH+                 1.766e-013  1.622e-013   -12.753   -12.790    -0.037
C(-4)           2.669e-003
   CH4                   2.669e-003  2.673e-003    -2.574    -2.573     0.001
C(4)            5.279e-003
   HCO3-                 4.456e-003  4.103e-003    -2.351    -2.387    -0.036
   CO2                   7.212e-004  7.222e-004    -3.142    -3.141     0.001
   CaHCO3+               7.679e-005  7.053e-005    -4.115    -4.152    -0.037
   MnHCO3+               6.599e-006  6.061e-006    -5.181    -5.217    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.419e-006  2.458e-006    -5.466    -5.609    -0.143
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.027e-006  2.780e-006    -5.519    -5.556    -0.037
   FeHCO3+               3.018e-006  2.772e-006    -5.520    -5.557    -0.037
   NaHCO3                4.598e-007  4.605e-007    -6.337    -6.337     0.001
   FeCO3                 3.978e-007  3.984e-007    -6.400    -6.400     0.001
   MgCO3                 1.356e-007  1.358e-007    -6.868    -6.867     0.001
   BaHCO3+               1.605e-008  1.474e-008    -7.795    -7.831    -0.037
   NaCO3-                9.946e-009  9.135e-009    -8.002    -8.039    -0.037
   BaCO3                 4.752e-010  4.759e-010    -9.323    -9.322     0.001
Ca              1.959e-003
   Ca+2                  1.876e-003  1.348e-003    -2.727    -2.870    -0.144
   CaHCO3+               7.679e-005  7.053e-005    -4.115    -4.152    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.420e-008  3.426e-008    -7.466    -7.465     0.001
   CaOH+                 3.110e-009  2.857e-009    -8.507    -8.544    -0.037
   CaHSO4+               1.711e-014  1.571e-014   -13.767   -13.804    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.058e-005    -4.006    -4.043    -0.037
   MnCl+                 6.659e-009  6.116e-009    -8.177    -8.213    -0.037
   FeCl+                 9.198e-010  8.449e-010    -9.036    -9.073    -0.037
   MnCl2                 2.415e-013  2.418e-013   -12.617   -12.616     0.001
   MnCl3-                6.568e-018  6.033e-018   -17.183   -17.219    -0.037
   FeCl+2                1.845e-025  1.313e-025   -24.734   -24.882    -0.148
   FeCl2+                5.783e-029  5.312e-029   -28.238   -28.275    -0.037
   FeCl3                 4.804e-034  4.811e-034   -33.318   -33.318     0.001
Fe(2)           4.774e-005
   Fe(HS)2               3.449e-005  3.454e-005    -4.462    -4.462     0.001
   Fe+2                  9.495e-006  6.757e-006    -5.023    -5.170    -0.148
   FeHCO3+               3.018e-006  2.772e-006    -5.520    -5.557    -0.037
   FeCO3                 3.978e-007  3.984e-007    -6.400    -6.400     0.001
   Fe(HS)3-              3.101e-007  2.848e-007    -6.509    -6.545    -0.037
   FeOH+                 2.971e-008  2.729e-008    -7.527    -7.564    -0.037
   FeCl+                 9.198e-010  8.449e-010    -9.036    -9.073    -0.037
   FeSO4                 1.528e-010  1.531e-010    -9.816    -9.815     0.001
   Fe(OH)2               2.962e-012  2.966e-012   -11.528   -11.528     0.001
   Fe(OH)3-              1.532e-015  1.408e-015   -14.815   -14.852    -0.037
   FeHSO4+               8.575e-017  7.876e-017   -16.067   -16.104    -0.037
Fe(3)           4.607e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.822e-014  1.674e-014   -13.739   -13.776    -0.037
   Fe(OH)4-              3.492e-016  3.207e-016   -15.457   -15.494    -0.037
   FeOH+2                5.561e-018  3.958e-018   -17.255   -17.403    -0.148
   Fe+3                  1.032e-022  4.800e-023   -21.986   -22.319    -0.332
   FeCl+2                1.845e-025  1.313e-025   -24.734   -24.882    -0.148



   FeSO4+                7.298e-026  6.703e-026   -25.137   -25.174    -0.037
   FeCl2+                5.783e-029  5.312e-029   -28.238   -28.275    -0.037
   Fe(SO4)2-             2.034e-031  1.868e-031   -30.692   -30.729    -0.037
   FeHSO4+2              1.975e-032  1.405e-032   -31.705   -31.852    -0.148
   Fe2(OH)2+4            1.643e-033  4.216e-034   -32.784   -33.375    -0.591
   FeCl3                 4.804e-034  4.811e-034   -33.318   -33.318     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.908   -44.831    -0.923
H(0)            1.566e-009
   H2                    7.831e-010  7.843e-010    -9.106    -9.106     0.001
K               1.893e-005
   K+                    1.893e-005  1.736e-005    -4.723    -4.760    -0.037
   KSO4-                 1.692e-011  1.554e-011   -10.772   -10.809    -0.037
Mg              8.344e-005
   Mg+2                  8.027e-005  5.791e-005    -4.095    -4.237    -0.142
   MgHCO3+               3.027e-006  2.780e-006    -5.519    -5.556    -0.037
   MgCO3                 1.356e-007  1.358e-007    -6.868    -6.867     0.001
   MgOH+                 2.924e-009  2.685e-009    -8.534    -8.571    -0.037
   MgSO4                 1.727e-009  1.729e-009    -8.763    -8.762     0.001
Mn(2)           3.313e-005
   Mn+2                  2.329e-005  1.658e-005    -4.633    -4.781    -0.148
   MnHCO3+               6.599e-006  6.061e-006    -5.181    -5.217    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.659e-009  6.116e-009    -8.177    -8.213    -0.037
   MnOH+                 5.924e-009  5.442e-009    -8.227    -8.264    -0.037
   MnSO4                 3.749e-010  3.755e-010    -9.426    -9.425     0.001
   MnCl2                 2.415e-013  2.418e-013   -12.617   -12.616     0.001
   MnCl3-                6.568e-018  6.033e-018   -17.183   -17.219    -0.037
   Mn(OH)3-              5.958e-019  5.473e-019   -18.225   -18.262    -0.037
Mn(3)           8.190e-035
   Mn+3                  8.190e-035  3.810e-035   -34.087   -34.419    -0.332
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.737   -82.885    -0.148
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.360   -96.397    -0.037
Na              2.176e-004
   Na+                   2.172e-004  1.996e-004    -3.663    -3.700    -0.037
   NaHCO3                4.598e-007  4.605e-007    -6.337    -6.337     0.001
   NaCO3-                9.946e-009  9.135e-009    -8.002    -8.039    -0.037
   NaSO4-                1.387e-010  1.274e-010    -9.858    -9.895    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.170   -74.169     0.001
S(-2)           2.082e-004
   HS-                   8.245e-005  7.573e-005    -4.084    -4.121    -0.037
   H2S                   5.176e-005  5.184e-005    -4.286    -4.285     0.001
   Fe(HS)2               3.449e-005  3.454e-005    -4.462    -4.462     0.001
   S5-2                  3.273e-007  2.458e-007    -6.485    -6.609    -0.124
   AsS(OH)(HS)-          3.186e-007  2.926e-007    -6.497    -6.534    -0.037
   Fe(HS)3-              3.101e-007  2.848e-007    -6.509    -6.545    -0.037
   S4-2                  1.933e-007  1.434e-007    -6.714    -6.843    -0.130
   S6-2                  1.676e-007  1.272e-007    -6.776    -6.895    -0.120
   S-2                   1.642e-010  1.168e-010    -9.785    -9.932    -0.148
   S3-2                  6.900e-011  5.053e-011   -10.161   -10.296    -0.135
   S2-2                  3.958e-012  2.868e-012   -11.403   -11.542    -0.140
   As3S4(HS)2-           2.650e-016  2.434e-016   -15.577   -15.614    -0.037
S(6)            2.145e-007
   SO4-2                 1.779e-007  1.274e-007    -6.750    -6.895    -0.145
   CaSO4                 3.420e-008  3.426e-008    -7.466    -7.465     0.001
   MgSO4                 1.727e-009  1.729e-009    -8.763    -8.762     0.001
   MnSO4                 3.749e-010  3.755e-010    -9.426    -9.425     0.001
   FeSO4                 1.528e-010  1.531e-010    -9.816    -9.815     0.001
   NaSO4-                1.387e-010  1.274e-010    -9.858    -9.895    -0.037
   BaSO4                 2.389e-011  2.393e-011   -10.622   -10.621     0.001
   KSO4-                 1.692e-011  1.554e-011   -10.772   -10.809    -0.037
   HSO4-                 1.056e-012  9.695e-013   -11.977   -12.013    -0.037
   CaHSO4+               1.711e-014  1.571e-014   -13.767   -13.804    -0.037
   FeHSO4+               8.575e-017  7.876e-017   -16.067   -16.104    -0.037
   FeSO4+                7.298e-026  6.703e-026   -25.137   -25.174    -0.037



   Fe(SO4)2-             2.034e-031  1.868e-031   -30.692   -30.729    -0.037
   FeHSO4+2              1.975e-032  1.405e-032   -31.705   -31.852    -0.148

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.40   -9.77   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.07  -18.45   -1.38  As2O3
Artinite         -9.47    0.13    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.47  -45.24    8.23  As2O5
As2S3(am)        -7.23  -52.13  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.99  -64.10  -50.11  Ba3(AsO4)2
Barite           -3.35  -13.32   -9.97  BaSO4
Birnessite      -28.21   15.39   43.60  MnO2
Bixbyite        -25.59  -26.20   -0.61  Mn2O3
Brucite          -6.86    9.98   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.53  -53.43  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.29   -2.57   -2.86  CH4
Claudetite      -17.11  -18.45   -1.34  As2O3
CO2(g)           -1.67   -3.14   -1.47  CO2
Dolomite         -1.24  -18.33  -17.09  CaMg(CO3)2
Dolomite(d)      -1.79  -18.33  -16.54  CaMg(CO3)2
Epsomite         -8.99  -11.13   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.17  -37.87  -45.03  Fe3S4
Gypsum           -5.18   -9.77   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.78   34.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.05  -38.02  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.65  -29.41   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.66  -42.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.53  -41.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.83  -45.22   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.82   -9.85   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.93   12.41   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.18  -14.30   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.45  -59.16  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.58  -12.87    2.71  MnCl2:4H2O
MnS(Green)       -5.59   -1.79    3.80  MnS
MnSO4           -14.34  -11.68    2.67  MnSO4
Nahcolite        -5.54   -6.09   -0.55  NaHCO3
Natron          -11.70  -13.01   -1.31  Na2CO3:10H2O
Nesquehonite     -4.23   -9.85   -5.62  MgCO3:3H2O
Nsutite         -27.18   15.39   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.83  -52.13  -46.30  As2S3
Portlandite     -11.46   11.34   22.80  Ca(OH)2
Pyrite           11.02   -7.46  -18.48  FeS2
Pyrochroite      -5.77    9.43   15.20  Mn(OH)2



Pyrolusite      -25.99   15.39   41.38  MnO2
Realgar          -3.48  -23.43  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.48  -44.73  -20.25  FeAsO4:2H2O
Siderite          0.11  -10.78  -10.89  FeCO3
Siderite(d)(3)   -0.33  -10.78  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.12  -14.29   -0.18  Na2SO4
Thermonatrite   -13.13  -13.01    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.47  -12.04   -8.56  BaCO3

Reaction step 31.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

WARNING: Maximum iterations exceeded, 1000

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying diagonal scaling ...

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.24   15.36   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.814e-002 -1.856e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.628e-005
Manganite          -12.96   12.38   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.273e-004  4.273e-004
Siderite(d)(3)      -0.30  -10.75  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.48  -12.05   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.417e-004  Surface charge, eq

Hfo_s         
 5.272e-006  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.025e-006       0.574  3.025e-006      -5.519
Hfo_sOMn+        1.946e-006       0.369  1.946e-006      -5.711
Hfo_sOFe+        2.371e-007       0.045  2.371e-007      -6.625
Hfo_sOH2+        3.748e-008       0.007  3.748e-008      -7.426
Hfo_sOH          2.357e-008       0.004  2.358e-008      -7.628
Hfo_sOHBa+2      2.539e-009       0.000  2.539e-009      -8.595
Hfo_sO-          3.397e-010       0.000  3.397e-010      -9.469

Hfo           
 1.417e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.194e-004       0.566  1.194e-004      -3.923
Hfo_wOH          7.508e-005       0.356  7.508e-005      -4.124
Hfo_wOFe+        7.046e-006       0.033  7.046e-006      -5.152
Hfo_wOMn+        4.923e-006       0.023  4.923e-006      -5.308
Hfo_wOCa+        1.788e-006       0.008  1.788e-006      -5.748
Hfo_wOMg+        1.336e-006       0.006  1.336e-006      -5.874
Hfo_wO-          1.082e-006       0.005  1.082e-006      -5.966
Hfo_wOFeOH       2.325e-007       0.001  2.325e-007      -6.633
Hfo_wH2AsO3      1.167e-008       0.000  1.167e-008      -7.933
Hfo_wOHSO4-2     5.649e-011       0.000  5.649e-011     -10.248
Hfo_wSO4-        4.502e-011       0.000  4.502e-011     -10.347
Hfo_wOBa+        2.170e-011       0.000  2.170e-011     -10.664
Hfo_wOHAsO4-3    1.003e-016       0.000  1.003e-016     -15.999
Hfo_wHAsO4-      5.676e-018       0.000  5.676e-018     -17.246
Hfo_wH2AsO4      2.920e-019       0.000  2.920e-019     -18.535

Mno           
-8.652e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.434e-025       0.000  7.434e-025     -24.129
Mno_O3-2         4.651e-026       0.000  4.651e-026     -25.332
Mno_O3Ca         4.613e-026       0.000  4.613e-026     -25.336
Mno_O3HMn+       8.326e-027       0.000  8.326e-027     -26.080
Mno_O3H-         1.306e-027       0.000  1.306e-027     -26.884
Mno_O3Na-        9.833e-028       0.000  9.834e-028     -27.007
Mno_O3Mg         7.370e-028       0.000  7.370e-028     -27.133
Mno_O3HCa+       4.507e-028       0.000  4.507e-028     -27.346
Mno_O3Ba         2.634e-028       0.000  2.634e-028     -27.579
Mno_O3HMg+       4.876e-030       0.000  4.877e-030     -29.312
Mno_O3HBa+       4.603e-030       0.000  4.603e-030     -29.337
Mno_O3HNa        2.576e-030       0.000  2.576e-030     -29.589
Mno_O3H2         2.753e-032       0.000  2.753e-032     -31.560
Mno_O3H3+        1.553e-037       0.000  1.553e-037     -36.809
Mno_O3H3Cl       3.870e-040       0.000  3.871e-040     -39.412

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.193e-007  3.193e-007
Ba               5.433e-007  5.433e-007
C                8.196e-003  8.195e-003
Ca               2.006e-003  2.005e-003
Cl               9.873e-005  9.873e-005
Fe               4.972e-005  4.972e-005
K                1.893e-005  1.893e-005



Mg               8.353e-005  8.353e-005
Mn               3.396e-005  3.396e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.089      Charge balance
                                       pe  =  -4.110      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.609e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.826e-003
                       Total CO2 (mol/kg)  =  5.427e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.423e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.74
                               Iterations  =  44
                                  Total H  = 1.110254e+002
                                  Total O  = 5.552022e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.338e-007  1.227e-007    -6.874    -6.911    -0.037
   H+                    8.806e-008  8.154e-008    -7.055    -7.089    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.193e-007
   AsS(OH)(HS)-          3.187e-007  2.924e-007    -6.497    -6.534    -0.037
   H3AsO3                6.039e-010  6.048e-010    -9.219    -9.218     0.001
   H2AsO3-               5.722e-012  5.251e-012   -11.242   -11.280    -0.037
   As3S4(HS)2-           2.874e-016  2.637e-016   -15.542   -15.579    -0.037
   H4AsO3+               2.662e-017  2.443e-017   -16.575   -16.612    -0.037
   HAsO3-2               1.811e-019  1.285e-019   -18.742   -18.891    -0.149
   AsO3-3                6.808e-028  3.144e-028   -27.167   -27.502    -0.336
As(5)           3.447e-018
   HAsO4-2               1.804e-018  1.279e-018   -17.744   -17.893    -0.149
   H2AsO4-               1.643e-018  1.508e-018   -17.784   -17.822    -0.037
   AsO4-3                7.607e-023  3.513e-023   -22.119   -22.454    -0.336
   H3AsO4                2.450e-023  2.453e-023   -22.611   -22.610     0.001
Ba              5.433e-007
   Ba+2                  5.265e-007  3.735e-007    -6.279    -6.428    -0.149
   BaHCO3+               1.634e-008  1.500e-008    -7.787    -7.824    -0.037
   BaCO3                 4.642e-010  4.649e-010    -9.333    -9.333     0.001
   BaSO4                 2.280e-011  2.284e-011   -10.642   -10.641     0.001
   BaOH+                 1.691e-013  1.552e-013   -12.772   -12.809    -0.037
C(-4)           2.769e-003
   CH4                   2.769e-003  2.773e-003    -2.558    -2.557     0.001
C(4)            5.427e-003
   HCO3-                 4.553e-003  4.189e-003    -2.342    -2.378    -0.036
   CO2                   7.670e-004  7.682e-004    -3.115    -3.115     0.001
   CaHCO3+               8.005e-005  7.346e-005    -4.097    -4.134    -0.037
   MnHCO3+               6.879e-006  6.313e-006    -5.162    -5.200    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.363e-006  2.409e-006    -5.473    -5.618    -0.145
   FeHCO3+               3.336e-006  3.061e-006    -5.477    -5.514    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.085e-006  2.832e-006    -5.511    -5.548    -0.037
   NaHCO3                4.692e-007  4.699e-007    -6.329    -6.328     0.001
   FeCO3                 4.217e-007  4.224e-007    -6.375    -6.374     0.001
   MgCO3                 1.326e-007  1.328e-007    -6.877    -6.877     0.001
   BaHCO3+               1.634e-008  1.500e-008    -7.787    -7.824    -0.037
   NaCO3-                9.751e-009  8.949e-009    -8.011    -8.048    -0.037
   BaCO3                 4.642e-010  4.649e-010    -9.333    -9.333     0.001
Ca              2.006e-003



   Ca+2                  1.920e-003  1.375e-003    -2.717    -2.862    -0.145
   CaHCO3+               8.005e-005  7.346e-005    -4.097    -4.134    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.342e-008  3.347e-008    -7.476    -7.475     0.001
   CaOH+                 3.048e-009  2.798e-009    -8.516    -8.553    -0.037
   CaHSO4+               1.742e-014  1.599e-014   -13.759   -13.796    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.050e-005    -4.006    -4.043    -0.038
   MnCl+                 6.792e-009  6.233e-009    -8.168    -8.205    -0.037
   FeCl+                 9.947e-010  9.129e-010    -9.002    -9.040    -0.037
   MnCl2                 2.459e-013  2.463e-013   -12.609   -12.609     0.001
   MnCl3-                6.688e-018  6.138e-018   -17.175   -17.212    -0.037
   FeCl+2                2.090e-025  1.482e-025   -24.680   -24.829    -0.149
   FeCl2+                6.529e-029  5.992e-029   -28.185   -28.222    -0.037
   FeCl3                 5.414e-034  5.423e-034   -33.266   -33.266     0.001
Fe(2)           4.972e-005
   Fe(HS)2               3.532e-005  3.537e-005    -4.452    -4.451     0.001
   Fe+2                  1.030e-005  7.308e-006    -4.987    -5.136    -0.149
   FeHCO3+               3.336e-006  3.061e-006    -5.477    -5.514    -0.037
   FeCO3                 4.217e-007  4.224e-007    -6.375    -6.374     0.001
   Fe(HS)3-              3.093e-007  2.839e-007    -6.510    -6.547    -0.037
   FeOH+                 3.088e-008  2.834e-008    -7.510    -7.548    -0.037
   FeCl+                 9.947e-010  9.129e-010    -9.002    -9.040    -0.037
   FeSO4                 1.583e-010  1.586e-010    -9.800    -9.800     0.001
   Fe(OH)2               2.953e-012  2.957e-012   -11.530   -11.529     0.001
   Fe(OH)3-              1.468e-015  1.347e-015   -14.833   -14.871    -0.037
   FeHSO4+               9.260e-017  8.498e-017   -16.033   -16.071    -0.037
Fe(3)           4.683e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.900e-014  1.743e-014   -13.721   -13.759    -0.037
   Fe(OH)4-              3.355e-016  3.079e-016   -15.474   -15.512    -0.037
   FeOH+2                6.053e-018  4.294e-018   -17.218   -17.367    -0.149
   Fe+3                  1.174e-022  5.423e-023   -21.930   -22.266    -0.336
   FeCl+2                2.090e-025  1.482e-025   -24.680   -24.829    -0.149
   FeSO4+                7.906e-026  7.256e-026   -25.102   -25.139    -0.037
   FeCl2+                6.529e-029  5.992e-029   -28.185   -28.222    -0.037
   Fe(SO4)2-             2.111e-031  1.937e-031   -30.676   -30.713    -0.037
   FeHSO4+2              2.233e-032  1.584e-032   -31.651   -31.800    -0.149
   Fe2(OH)2+4            1.960e-033  4.962e-034   -32.708   -33.304    -0.597
   FeCl3                 5.414e-034  5.423e-034   -33.266   -33.266     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.811   -44.743    -0.932
H(0)            1.556e-009
   H2                    7.782e-010  7.794e-010    -9.109    -9.108     0.001
K               1.893e-005
   K+                    1.893e-005  1.735e-005    -4.723    -4.761    -0.038
   KSO4-                 1.621e-011  1.487e-011   -10.790   -10.828    -0.037
Mg              8.353e-005
   Mg+2                  8.031e-005  5.776e-005    -4.095    -4.238    -0.143
   MgHCO3+               3.085e-006  2.832e-006    -5.511    -5.548    -0.037
   MgCO3                 1.326e-007  1.328e-007    -6.877    -6.877     0.001
   MgOH+                 2.802e-009  2.572e-009    -8.553    -8.590    -0.037
   MgSO4                 1.650e-009  1.652e-009    -8.783    -8.782     0.001
Mn(2)           3.396e-005
   Mn+2                  2.383e-005  1.691e-005    -4.623    -4.772    -0.149
   MnHCO3+               6.879e-006  6.313e-006    -5.162    -5.200    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.792e-009  6.233e-009    -8.168    -8.205    -0.037
   MnOH+                 5.806e-009  5.329e-009    -8.236    -8.273    -0.037
   MnSO4                 3.663e-010  3.669e-010    -9.436    -9.436     0.001
   MnCl2                 2.459e-013  2.463e-013   -12.609   -12.609     0.001
   MnCl3-                6.688e-018  6.138e-018   -17.175   -17.212    -0.037
   Mn(OH)3-              5.383e-019  4.940e-019   -18.269   -18.306    -0.037
Mn(3)           8.792e-035
   Mn+3                  8.792e-035  4.060e-035   -34.056   -34.391    -0.336
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.792   -82.941    -0.149
Mn(7)           0.000e+000



   MnO4-                 0.000e+000  0.000e+000   -96.397   -96.435    -0.037
Na              2.176e-004
   Na+                   2.171e-004  1.994e-004    -3.663    -3.700    -0.037
   NaHCO3                4.692e-007  4.699e-007    -6.329    -6.328     0.001
   NaCO3-                9.751e-009  8.949e-009    -8.011    -8.048    -0.037
   NaSO4-                1.329e-010  1.220e-010    -9.876    -9.914    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.164   -74.164     0.001
S(-2)           2.082e-004
   HS-                   8.030e-005  7.370e-005    -4.095    -4.133    -0.037
   H2S                   5.246e-005  5.254e-005    -4.280    -4.279     0.001
   Fe(HS)2               3.532e-005  3.537e-005    -4.452    -4.451     0.001
   AsS(OH)(HS)-          3.187e-007  2.924e-007    -6.497    -6.534    -0.037
   Fe(HS)3-              3.093e-007  2.839e-007    -6.510    -6.547    -0.037
   S5-2                  3.066e-007  2.297e-007    -6.513    -6.639    -0.125
   S4-2                  1.811e-007  1.340e-007    -6.742    -6.873    -0.131
   S6-2                  1.569e-007  1.189e-007    -6.804    -6.925    -0.121
   S-2                   1.539e-010  1.092e-010    -9.813    -9.962    -0.149
   S3-2                  6.465e-011  4.722e-011   -10.189   -10.326    -0.136
   S2-2                  3.709e-012  2.680e-012   -11.431   -11.572    -0.141
   As3S4(HS)2-           2.874e-016  2.637e-016   -15.542   -15.579    -0.037
S(6)            2.067e-007
   SO4-2                 1.709e-007  1.220e-007    -6.767    -6.914    -0.146
   CaSO4                 3.342e-008  3.347e-008    -7.476    -7.475     0.001
   MgSO4                 1.650e-009  1.652e-009    -8.783    -8.782     0.001
   MnSO4                 3.663e-010  3.669e-010    -9.436    -9.436     0.001
   FeSO4                 1.583e-010  1.586e-010    -9.800    -9.800     0.001
   NaSO4-                1.329e-010  1.220e-010    -9.876    -9.914    -0.037
   BaSO4                 2.280e-011  2.284e-011   -10.642   -10.641     0.001
   KSO4-                 1.621e-011  1.487e-011   -10.790   -10.828    -0.037
   HSO4-                 1.054e-012  9.673e-013   -11.977   -12.014    -0.037
   CaHSO4+               1.742e-014  1.599e-014   -13.759   -13.796    -0.037
   FeHSO4+               9.260e-017  8.498e-017   -16.033   -16.071    -0.037
   FeSO4+                7.906e-026  7.256e-026   -25.102   -25.139    -0.037
   Fe(SO4)2-             2.111e-031  1.937e-031   -30.676   -30.713    -0.037
   FeHSO4+2              2.233e-032  1.584e-032   -31.651   -31.800    -0.149

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.41   -9.78   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.06  -18.44   -1.38  As2O3
Artinite         -9.52    0.08    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.45  -45.22    8.23  As2O5
As2S3(am)        -7.20  -52.10  -44.90  As2S3
As_native        -5.62  -18.16  -12.53  As
Ba3(AsO4)2      -14.08  -64.19  -50.11  Ba3(AsO4)2
Barite           -3.37  -13.34   -9.97  BaSO4
Birnessite      -28.24   15.36   43.60  MnO2
Bixbyite        -25.64  -26.25   -0.61  Mn2O3
Brucite          -6.90    9.94   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.59  -53.49  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.30   -2.56   -2.86  CH4
Claudetite      -17.10  -18.44   -1.34  As2O3
CO2(g)           -1.65   -3.11   -1.47  CO2
Dolomite         -1.25  -18.34  -17.09  CaMg(CO3)2
Dolomite(d)      -1.80  -18.34  -16.54  CaMg(CO3)2
Epsomite         -9.01  -11.15   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.18   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.19  -37.84  -45.03  Fe3S4



Gypsum           -5.19   -9.78   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.28   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.86   34.17   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.08  -38.05  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.73  -29.49   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.46  -43.29   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.64  -42.85   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.51  -41.79   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.79  -45.18   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.83   -9.86   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.96   12.38   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.20  -14.31   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.52  -59.23  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.57  -12.86    2.71  MnCl2:4H2O
MnS(Green)       -5.62   -1.82    3.80  MnS
MnSO4           -14.35  -11.69    2.67  MnSO4
Nahcolite        -5.53   -6.08   -0.55  NaHCO3
Natron          -11.71  -13.02   -1.31  Na2CO3:10H2O
Nesquehonite     -4.24   -9.86   -5.62  MgCO3:3H2O
Nsutite         -27.20   15.36   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.80  -52.10  -46.30  As2S3
Portlandite     -11.48   11.32   22.80  Ca(OH)2
Pyrite           11.04   -7.44  -18.48  FeS2
Pyrochroite      -5.79    9.41   15.20  Mn(OH)2
Pyrolusite      -26.02   15.36   41.38  MnO2
Realgar          -3.47  -23.42  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.47  -44.72  -20.25  FeAsO4:2H2O
Siderite          0.14  -10.75  -10.89  FeCO3
Siderite(d)(3)   -0.30  -10.75  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.13  -14.31   -0.18  Na2SO4
Thermonatrite   -13.14  -13.02    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.48  -12.05   -8.56  BaCO3

Reaction step 32.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000



O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.26   15.34   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.810e-002 -1.902e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.837e-005
Manganite          -12.98   12.36   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.268e-004  4.268e-004
Siderite(d)(3)      -0.28  -10.73  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.49  -12.06   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.435e-004  Surface charge, eq

Hfo_s         
 5.271e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.065e-006       0.582  3.065e-006      -5.514
Hfo_sOMn+        1.896e-006       0.360  1.896e-006      -5.722
Hfo_sOFe+        2.444e-007       0.046  2.444e-007      -6.612
Hfo_sOH2+        3.875e-008       0.007  3.875e-008      -7.412
Hfo_sOH          2.344e-008       0.004  2.344e-008      -7.630
Hfo_sOHBa+2      2.515e-009       0.000  2.516e-009      -8.599
Hfo_sO-          3.248e-010       0.000  3.248e-010      -9.488

Hfo           
 1.435e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.214e-004       0.576  1.214e-004      -3.916
Hfo_wOH          7.340e-005       0.348  7.340e-005      -4.134
Hfo_wOFe+        7.142e-006       0.034  7.142e-006      -5.146
Hfo_wOMn+        4.717e-006       0.022  4.717e-006      -5.326
Hfo_wOCa+        1.713e-006       0.008  1.713e-006      -5.766
Hfo_wOMg+        1.253e-006       0.006  1.253e-006      -5.902
Hfo_wO-          1.017e-006       0.005  1.017e-006      -5.993
Hfo_wOFeOH       2.267e-007       0.001  2.267e-007      -6.645
Hfo_wH2AsO3      1.157e-008       0.000  1.157e-008      -7.937
Hfo_wOHSO4-2     5.296e-011       0.000  5.296e-011     -10.276
Hfo_wSO4-        4.389e-011       0.000  4.389e-011     -10.358
Hfo_wOBa+        2.032e-011       0.000  2.033e-011     -10.692
Hfo_wOHAsO4-3    8.889e-017       0.000  8.890e-017     -16.051
Hfo_wHAsO4-      5.440e-018       0.000  5.441e-018     -17.264
Hfo_wH2AsO4      2.911e-019       0.000  2.911e-019     -18.536

Mno           
-2.891e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.545e-028       0.000  2.545e-028     -27.594
Mno_O3Ca         1.579e-029       0.000  1.579e-029     -28.801
Mno_O3-2         1.563e-029       0.000  1.563e-029     -28.806
Mno_O3HMn+       2.964e-030       0.000  2.964e-030     -29.528
Mno_O3H-         4.562e-031       0.000  4.562e-031     -30.341



Mno_O3Na-        3.301e-031       0.000  3.301e-031     -30.481
Mno_O3Mg         2.470e-031       0.000  2.470e-031     -30.607
Mno_O3HCa+       1.605e-031       0.000  1.605e-031     -30.795
Mno_O3Ba         8.817e-032       0.000  8.818e-032     -31.055
Mno_O3HMg+       1.699e-033       0.000  1.699e-033     -32.770
Mno_O3HBa+       1.602e-033       0.000  1.602e-033     -32.795
Mno_O3HNa        8.991e-034       0.000  8.992e-034     -33.046
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        5.866e-041       0.000  5.866e-041     -40.232
Mno_O3H3Cl       1.461e-043       0.000  1.461e-043     -42.835

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.194e-007  3.194e-007
Ba               5.433e-007  5.433e-007
C                8.442e-003  8.442e-003
Ca               2.051e-003  2.051e-003
Cl               9.873e-005  9.873e-005
Fe               5.171e-005  5.171e-005
K                1.893e-005  1.893e-005
Mg               8.361e-005  8.361e-005
Mn               3.477e-005  3.477e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.072      Charge balance
                                       pe  =  -4.091      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.746e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.926e-003
                       Total CO2 (mol/kg)  =  5.574e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.441e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.69
                               Iterations  =  25
                                  Total H  = 1.110258e+002
                                  Total O  = 5.552056e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.287e-007  1.180e-007    -6.890    -6.928    -0.038
   H+                    9.162e-008  8.479e-008    -7.038    -7.072    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.194e-007
   AsS(OH)(HS)-          3.188e-007  2.923e-007    -6.497    -6.534    -0.038
   H3AsO3                6.120e-010  6.130e-010    -9.213    -9.213     0.001
   H2AsO3-               5.581e-012  5.118e-012   -11.253   -11.291    -0.038
   As3S4(HS)2-           3.105e-016  2.847e-016   -15.508   -15.546    -0.038
   H4AsO3+               2.808e-017  2.575e-017   -16.552   -16.589    -0.038
   HAsO3-2               1.703e-019  1.204e-019   -18.769   -18.919    -0.151
   AsO3-3                6.181e-028  2.834e-028   -27.209   -27.548    -0.339
As(5)           3.319e-018
   HAsO4-2               1.706e-018  1.206e-018   -17.768   -17.918    -0.151
   H2AsO4-               1.612e-018  1.479e-018   -17.793   -17.830    -0.038
   AsO4-3                6.947e-023  3.185e-023   -22.158   -22.497    -0.339
   H3AsO4                2.498e-023  2.501e-023   -22.602   -22.602     0.001
Ba              5.433e-007
   Ba+2                  5.262e-007  3.721e-007    -6.279    -6.429    -0.151
   BaHCO3+               1.663e-008  1.525e-008    -7.779    -7.817    -0.038



   BaCO3                 4.538e-010  4.545e-010    -9.343    -9.342     0.001
   BaSO4                 2.179e-011  2.182e-011   -10.662   -10.661     0.001
   BaOH+                 1.621e-013  1.487e-013   -12.790   -12.828    -0.038
C(-4)           2.868e-003
   CH4                   2.868e-003  2.873e-003    -2.542    -2.542     0.001
C(4)            5.574e-003
   HCO3-                 4.649e-003  4.275e-003    -2.333    -2.369    -0.037
   CO2                   8.138e-004  8.150e-004    -3.089    -3.089     0.001
   CaHCO3+               8.330e-005  7.639e-005    -4.079    -4.117    -0.038
   MnHCO3+               7.159e-006  6.564e-006    -5.145    -5.183    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               3.672e-006  3.368e-006    -5.435    -5.473    -0.038
   CO3-2                 3.309e-006  2.364e-006    -5.480    -5.626    -0.146
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.142e-006  2.882e-006    -5.503    -5.540    -0.038
   NaHCO3                4.783e-007  4.790e-007    -6.320    -6.320     0.001
   FeCO3                 4.461e-007  4.468e-007    -6.351    -6.350     0.001
   MgCO3                 1.298e-007  1.300e-007    -6.887    -6.886     0.001
   BaHCO3+               1.663e-008  1.525e-008    -7.779    -7.817    -0.038
   NaCO3-                9.567e-009  8.773e-009    -8.019    -8.057    -0.038
   BaCO3                 4.538e-010  4.545e-010    -9.343    -9.342     0.001
Ca              2.051e-003
   Ca+2                  1.963e-003  1.401e-003    -2.707    -2.854    -0.146
   CaHCO3+               8.330e-005  7.639e-005    -4.079    -4.117    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.266e-008  3.272e-008    -7.486    -7.485     0.001
   CaOH+                 2.990e-009  2.742e-009    -8.524    -8.562    -0.038
   CaHSO4+               1.772e-014  1.625e-014   -13.752   -13.789    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.043e-005    -4.006    -4.044    -0.038
   MnCl+                 6.922e-009  6.348e-009    -8.160    -8.197    -0.038
   FeCl+                 1.072e-009  9.834e-010    -8.970    -9.007    -0.038
   MnCl2                 2.502e-013  2.506e-013   -12.602   -12.601     0.001
   MnCl3-                6.805e-018  6.240e-018   -17.167   -17.205    -0.038
   FeCl+2                2.355e-025  1.665e-025   -24.628   -24.779    -0.151
   FeCl2+                7.335e-029  6.726e-029   -28.135   -28.172    -0.038
   FeCl3                 6.073e-034  6.083e-034   -33.217   -33.216     0.001
Fe(2)           5.171e-005
   Fe(HS)2               3.611e-005  3.617e-005    -4.442    -4.442     0.001
   Fe+2                  1.114e-005  7.878e-006    -4.953    -5.104    -0.151
   FeHCO3+               3.672e-006  3.368e-006    -5.435    -5.473    -0.038
   FeCO3                 4.461e-007  4.468e-007    -6.351    -6.350     0.001
   Fe(HS)3-              3.082e-007  2.827e-007    -6.511    -6.549    -0.038
   FeOH+                 3.204e-008  2.938e-008    -7.494    -7.532    -0.038
   FeCl+                 1.072e-009  9.834e-010    -8.970    -9.007    -0.038
   FeSO4                 1.637e-010  1.639e-010    -9.786    -9.785     0.001
   Fe(OH)2               2.944e-012  2.948e-012   -11.531   -11.530     0.001
   Fe(OH)3-              1.409e-015  1.292e-015   -14.851   -14.889    -0.038
   FeHSO4+               9.964e-017  9.137e-017   -16.002   -16.039    -0.038
Fe(3)           4.759e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.977e-014  1.813e-014   -13.704   -13.742    -0.038
   Fe(OH)4-              3.229e-016  2.961e-016   -15.491   -15.529    -0.038
   FeOH+2                6.566e-018  4.643e-018   -17.183   -17.333    -0.151
   Fe+3                  1.330e-022  6.098e-023   -21.876   -22.215    -0.339
   FeCl+2                2.355e-025  1.665e-025   -24.628   -24.779    -0.151
   FeSO4+                8.533e-026  7.825e-026   -25.069   -25.107    -0.038
   FeCl2+                7.335e-029  6.726e-029   -28.135   -28.172    -0.038
   Fe(SO4)2-             2.185e-031  2.003e-031   -30.661   -30.698    -0.038
   FeHSO4+2              2.512e-032  1.777e-032   -31.600   -31.750    -0.151
   Fe2(OH)2+4            2.320e-033  5.801e-034   -32.634   -33.236    -0.602
   FeCl3                 6.073e-034  6.083e-034   -33.217   -33.216     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.717   -44.658    -0.941
H(0)            1.547e-009
   H2                    7.736e-010  7.748e-010    -9.112    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.734e-005    -4.723    -4.761    -0.038



   KSO4-                 1.554e-011  1.425e-011   -10.808   -10.846    -0.038
Mg              8.361e-005
   Mg+2                  8.034e-005  5.762e-005    -4.095    -4.239    -0.144
   MgHCO3+               3.142e-006  2.882e-006    -5.503    -5.540    -0.038
   MgCO3                 1.298e-007  1.300e-007    -6.887    -6.886     0.001
   MgOH+                 2.690e-009  2.467e-009    -8.570    -8.608    -0.038
   MgSO4                 1.578e-009  1.581e-009    -8.802    -8.801     0.001
Mn(2)           3.477e-005
   Mn+2                  2.437e-005  1.723e-005    -4.613    -4.764    -0.151
   MnHCO3+               7.159e-006  6.564e-006    -5.145    -5.183    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.922e-009  6.348e-009    -8.160    -8.197    -0.038
   MnOH+                 5.695e-009  5.223e-009    -8.244    -8.282    -0.038
   MnSO4                 3.580e-010  3.586e-010    -9.446    -9.445     0.001
   MnCl2                 2.502e-013  2.506e-013   -12.602   -12.601     0.001
   MnCl3-                6.805e-018  6.240e-018   -17.167   -17.205    -0.038
   Mn(OH)3-              4.883e-019  4.477e-019   -18.311   -18.349    -0.038
Mn(3)           9.412e-035
   Mn+3                  9.412e-035  4.316e-035   -34.026   -34.365    -0.339
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.845   -82.996    -0.151
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.433   -96.471    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.993e-004    -3.663    -3.701    -0.037
   NaHCO3                4.783e-007  4.790e-007    -6.320    -6.320     0.001
   NaCO3-                9.567e-009  8.773e-009    -8.019    -8.057    -0.038
   NaSO4-                1.275e-010  1.169e-010    -9.895    -9.932    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.159   -74.159     0.001
S(-2)           2.082e-004
   HS-                   7.827e-005  7.177e-005    -4.106    -4.144    -0.038
   H2S                   5.312e-005  5.321e-005    -4.275    -4.274     0.001
   Fe(HS)2               3.611e-005  3.617e-005    -4.442    -4.442     0.001
   AsS(OH)(HS)-          3.188e-007  2.923e-007    -6.497    -6.534    -0.038
   Fe(HS)3-              3.082e-007  2.827e-007    -6.511    -6.549    -0.038
   S5-2                  2.878e-007  2.151e-007    -6.541    -6.667    -0.126
   S4-2                  1.700e-007  1.255e-007    -6.770    -6.901    -0.132
   S6-2                  1.473e-007  1.113e-007    -6.832    -6.953    -0.121
   S-2                   1.446e-010  1.022e-010    -9.840    -9.990    -0.151
   S3-2                  6.071e-011  4.422e-011   -10.217   -10.354    -0.138
   S2-2                  3.483e-012  2.510e-012   -11.458   -11.600    -0.142
   As3S4(HS)2-           3.105e-016  2.847e-016   -15.508   -15.546    -0.038
S(6)            1.994e-007
   SO4-2                 1.644e-007  1.170e-007    -6.784    -6.932    -0.148
   CaSO4                 3.266e-008  3.272e-008    -7.486    -7.485     0.001
   MgSO4                 1.578e-009  1.581e-009    -8.802    -8.801     0.001
   MnSO4                 3.580e-010  3.586e-010    -9.446    -9.445     0.001
   FeSO4                 1.637e-010  1.639e-010    -9.786    -9.785     0.001
   NaSO4-                1.275e-010  1.169e-010    -9.895    -9.932    -0.038
   BaSO4                 2.179e-011  2.182e-011   -10.662   -10.661     0.001
   KSO4-                 1.554e-011  1.425e-011   -10.808   -10.846    -0.038
   HSO4-                 1.052e-012  9.647e-013   -11.978   -12.016    -0.038
   CaHSO4+               1.772e-014  1.625e-014   -13.752   -13.789    -0.038
   FeHSO4+               9.964e-017  9.137e-017   -16.002   -16.039    -0.038
   FeSO4+                8.533e-026  7.825e-026   -25.069   -25.107    -0.038
   Fe(SO4)2-             2.185e-031  2.003e-031   -30.661   -30.698    -0.038
   FeHSO4+2              2.512e-032  1.777e-032   -31.600   -31.750    -0.151

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.42   -9.79   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.04  -18.42   -1.38  As2O3
Artinite         -9.56    0.04    9.60  MgCO3:Mg(OH)2:3H2O



As2O5(cr)       -53.43  -45.20    8.23  As2O5
As2S3(am)        -7.17  -52.07  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.17  -64.28  -50.11  Ba3(AsO4)2
Barite           -3.39  -13.36   -9.97  BaSO4
Birnessite      -28.26   15.34   43.60  MnO2
Bixbyite        -25.69  -26.30   -0.61  Mn2O3
Brucite          -6.94    9.90   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.65  -53.55  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.32   -2.54   -2.86  CH4
Claudetite      -17.08  -18.42   -1.34  As2O3
CO2(g)           -1.62   -3.09   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.03  -11.17   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.21  -37.82  -45.03  Fe3S4
Gypsum           -5.20   -9.79   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.93   34.10   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.11  -38.08  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.80  -29.56   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.44  -43.27   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.63  -42.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.50  -41.78   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.76  -45.15   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.84   -9.87   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.98   12.36   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.22  -14.33   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.58  -59.29  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.56  -12.85    2.71  MnCl2:4H2O
MnS(Green)       -5.64   -1.84    3.80  MnS
MnSO4           -14.36  -11.70    2.67  MnSO4
Nahcolite        -5.52   -6.07   -0.55  NaHCO3
Natron          -11.72  -13.03   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.87   -5.62  MgCO3:3H2O
Nsutite         -27.22   15.34   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.77  -52.07  -46.30  As2S3
Portlandite     -11.51   11.29   22.80  Ca(OH)2
Pyrite           11.05   -7.43  -18.48  FeS2
Pyrochroite      -5.82    9.38   15.20  Mn(OH)2
Pyrolusite      -26.04   15.34   41.38  MnO2
Realgar          -3.46  -23.41  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.46  -44.71  -20.25  FeAsO4:2H2O
Siderite          0.16  -10.73  -10.89  FeCO3
Siderite(d)(3)   -0.28  -10.73  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.15  -14.33   -0.18  Na2SO4
Thermonatrite   -13.15  -13.03    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O



Witherite        -3.49  -12.06   -8.56  BaCO3

Reaction step 33.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.28   15.32   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.805e-002 -1.947e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.046e-005
Manganite          -13.00   12.34   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.262e-004  4.262e-004
Siderite(d)(3)      -0.26  -10.71  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.50  -12.07   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.452e-004  Surface charge, eq

Hfo_s         
 5.270e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.103e-006       0.589  3.103e-006      -5.508
Hfo_sOMn+        1.849e-006       0.351  1.849e-006      -5.733
Hfo_sOFe+        2.515e-007       0.048  2.515e-007      -6.599
Hfo_sOH2+        4.000e-008       0.008  4.000e-008      -7.398
Hfo_sOH          2.330e-008       0.004  2.330e-008      -7.633
Hfo_sOHBa+2      2.492e-009       0.000  2.492e-009      -8.603
Hfo_sO-          3.110e-010       0.000  3.110e-010      -9.507

Hfo           
 1.452e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.232e-004       0.585  1.232e-004      -3.909
Hfo_wOH          7.179e-005       0.341  7.179e-005      -4.144
Hfo_wOFe+        7.232e-006       0.034  7.232e-006      -5.141
Hfo_wOMn+        4.525e-006       0.021  4.525e-006      -5.344
Hfo_wOCa+        1.644e-006       0.008  1.644e-006      -5.784
Hfo_wOMg+        1.177e-006       0.006  1.177e-006      -5.929



Hfo_wO-          9.581e-007       0.005  9.581e-007      -6.019
Hfo_wOFeOH       2.211e-007       0.001  2.211e-007      -6.655
Hfo_wH2AsO3      1.147e-008       0.000  1.147e-008      -7.940
Hfo_wOHSO4-2     4.974e-011       0.000  4.974e-011     -10.303
Hfo_wSO4-        4.280e-011       0.000  4.280e-011     -10.369
Hfo_wOBa+        1.908e-011       0.000  1.908e-011     -10.719
Hfo_wOHAsO4-3    7.919e-017       0.000  7.919e-017     -16.101
Hfo_wHAsO4-      5.225e-018       0.000  5.225e-018     -17.282
Hfo_wH2AsO4      2.902e-019       0.000  2.902e-019     -18.537

Mno           
-5.606e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.055e-030       0.000  5.055e-030     -29.296
Mno_O3Ca         3.137e-031       0.000  3.137e-031     -30.504
Mno_O3-2         3.047e-031       0.000  3.047e-031     -30.516
Mno_O3HMn+       6.112e-032       0.000  6.112e-032     -31.214
Mno_O3H-         9.236e-033       0.000  9.236e-033     -32.034
Mno_O3Na-        6.432e-033       0.000  6.432e-033     -32.192
Mno_O3Mg         4.804e-033       0.000  4.804e-033     -32.318
Mno_O3HCa+       3.309e-033       0.000  3.309e-033     -32.480
Mno_O3Ba         1.713e-033       0.000  1.713e-033     -32.766
Mno_O3HMg+       3.432e-035       0.000  3.432e-035     -34.464
Mno_O3HBa+       3.233e-035       0.000  3.233e-035     -34.490
Mno_O3HNa        1.819e-035       0.000  1.819e-035     -34.740
Mno_O3H2         2.102e-037       0.000  2.102e-037     -36.677
Mno_O3H3+        1.280e-042       0.000  1.280e-042     -41.893
Mno_O3H3Cl       3.186e-045       0.000  3.186e-045     -44.497

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.195e-007  3.195e-007
Ba               5.434e-007  5.433e-007
C                8.688e-003  8.687e-003
Ca               2.097e-003  2.096e-003
Cl               9.873e-005  9.873e-005
Fe               5.372e-005  5.372e-005
K                1.893e-005  1.893e-005
Mg               8.369e-005  8.369e-005
Mn               3.557e-005  3.557e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.055      Charge balance
                                       pe  =  -4.074      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.881e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.023e-003
                       Total CO2 (mol/kg)  =  5.720e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.458e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.64
                               Iterations  =  33
                                  Total H  = 1.110262e+002
                                  Total O  = 5.552090e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.241e-007  1.137e-007    -6.906    -6.944    -0.038
   H+                    9.519e-008  8.804e-008    -7.021    -7.055    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.195e-007
   AsS(OH)(HS)-          3.189e-007  2.922e-007    -6.496    -6.534    -0.038
   H3AsO3                6.204e-010  6.214e-010    -9.207    -9.207     0.001
   H2AsO3-               5.453e-012  4.997e-012   -11.263   -11.301    -0.038
   As3S4(HS)2-           3.345e-016  3.065e-016   -15.476   -15.514    -0.038
   H4AsO3+               2.958e-017  2.710e-017   -16.529   -16.567    -0.038
   HAsO3-2               1.607e-019  1.133e-019   -18.794   -18.946    -0.152
   AsO3-3                5.637e-028  2.567e-028   -27.249   -27.591    -0.342
As(5)           3.203e-018
   HAsO4-2               1.618e-018  1.141e-018   -17.791   -17.943    -0.152
   H2AsO4-               1.584e-018  1.452e-018   -17.800   -17.838    -0.038
   AsO4-3                6.371e-023  2.901e-023   -22.196   -22.537    -0.342
   H3AsO4                2.546e-023  2.550e-023   -22.594   -22.593     0.001
Ba              5.434e-007
   Ba+2                  5.260e-007  3.708e-007    -6.279    -6.431    -0.152
   BaHCO3+               1.690e-008  1.549e-008    -7.772    -7.810    -0.038
   BaCO3                 4.440e-010  4.447e-010    -9.353    -9.352     0.001
   BaSO4                 2.085e-011  2.088e-011   -10.681   -10.680     0.001
   BaOH+                 1.557e-013  1.427e-013   -12.808   -12.846    -0.038
C(-4)           2.968e-003
   CH4                   2.968e-003  2.973e-003    -2.528    -2.527     0.001
C(4)            5.720e-003
   HCO3-                 4.744e-003  4.358e-003    -2.324    -2.361    -0.037
   CO2                   8.614e-004  8.628e-004    -3.065    -3.064     0.001
   CaHCO3+               8.656e-005  7.931e-005    -4.063    -4.101    -0.038
   MnHCO3+               7.438e-006  6.816e-006    -5.129    -5.166    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.028e-006  3.691e-006    -5.395    -5.433    -0.038
   CO3-2                 3.259e-006  2.322e-006    -5.487    -5.634    -0.147
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.198e-006  2.931e-006    -5.495    -5.533    -0.038
   NaHCO3                4.872e-007  4.880e-007    -6.312    -6.312     0.001
   FeCO3                 4.709e-007  4.717e-007    -6.327    -6.326     0.001
   MgCO3                 1.271e-007  1.273e-007    -6.896    -6.895     0.001
   BaHCO3+               1.690e-008  1.549e-008    -7.772    -7.810    -0.038
   NaCO3-                9.395e-009  8.608e-009    -8.027    -8.065    -0.038
   BaCO3                 4.440e-010  4.447e-010    -9.353    -9.352     0.001
Ca              2.097e-003
   Ca+2                  2.004e-003  1.427e-003    -2.698    -2.846    -0.148
   CaHCO3+               8.656e-005  7.931e-005    -4.063    -4.101    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.194e-008  3.199e-008    -7.496    -7.495     0.001
   CaOH+                 2.935e-009  2.689e-009    -8.532    -8.570    -0.038
   CaHSO4+               1.800e-014  1.650e-014   -13.745   -13.783    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.035e-005    -4.006    -4.044    -0.038
   MnCl+                 7.049e-009  6.459e-009    -8.152    -8.190    -0.038
   FeCl+                 1.153e-009  1.056e-009    -8.938    -8.976    -0.038
   MnCl2                 2.543e-013  2.548e-013   -12.595   -12.594     0.001
   MnCl3-                6.919e-018  6.340e-018   -17.160   -17.198    -0.038
   FeCl+2                2.642e-025  1.863e-025   -24.578   -24.730    -0.152
   FeCl2+                8.204e-029  7.517e-029   -28.086   -28.124    -0.038
   FeCl3                 6.781e-034  6.792e-034   -33.169   -33.168     0.001
Fe(2)           5.372e-005
   Fe(HS)2               3.686e-005  3.692e-005    -4.433    -4.433     0.001
   Fe+2                  1.201e-005  8.469e-006    -4.920    -5.072    -0.152
   FeHCO3+               4.028e-006  3.691e-006    -5.395    -5.433    -0.038
   FeCO3                 4.709e-007  4.717e-007    -6.327    -6.326     0.001
   Fe(HS)3-              3.069e-007  2.812e-007    -6.513    -6.551    -0.038
   FeOH+                 3.319e-008  3.042e-008    -7.479    -7.517    -0.038
   FeCl+                 1.153e-009  1.056e-009    -8.938    -8.976    -0.038



   FeSO4                 1.689e-010  1.692e-010    -9.772    -9.772     0.001
   Fe(OH)2               2.935e-012  2.940e-012   -11.532   -11.532     0.001
   Fe(OH)3-              1.354e-015  1.241e-015   -14.868   -14.906    -0.038
   FeHSO4+               1.069e-016  9.792e-017   -15.971   -16.009    -0.038
Fe(3)           4.835e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.054e-014  1.882e-014   -13.687   -13.725    -0.038
   Fe(OH)4-              3.113e-016  2.852e-016   -15.507   -15.545    -0.038
   FeOH+2                7.100e-018  5.005e-018   -17.149   -17.301    -0.152
   Fe+3                  1.499e-022  6.826e-023   -21.824   -22.166    -0.342
   FeCl+2                2.642e-025  1.863e-025   -24.578   -24.730    -0.152
   FeSO4+                9.177e-026  8.409e-026   -25.037   -25.075    -0.038
   FeCl2+                8.204e-029  7.517e-029   -28.086   -28.124    -0.038
   Fe(SO4)2-             2.256e-031  2.067e-031   -30.647   -30.685    -0.038
   FeHSO4+2              2.812e-032  1.982e-032   -31.551   -31.703    -0.152
   Fe2(OH)2+4            2.730e-033  6.742e-034   -32.564   -33.171    -0.607
   FeCl3                 6.781e-034  6.792e-034   -33.169   -33.168     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.628   -44.577    -0.949
H(0)            1.538e-009
   H2                    7.692e-010  7.704e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.732e-005    -4.723    -4.761    -0.038
   KSO4-                 1.492e-011  1.368e-011   -10.826   -10.864    -0.038
Mg              8.369e-005
   Mg+2                  8.036e-005  5.747e-005    -4.095    -4.241    -0.146
   MgHCO3+               3.198e-006  2.931e-006    -5.495    -5.533    -0.038
   MgCO3                 1.271e-007  1.273e-007    -6.896    -6.895     0.001
   MgOH+                 2.586e-009  2.370e-009    -8.587    -8.625    -0.038
   MgSO4                 1.511e-009  1.514e-009    -8.821    -8.820     0.001
Mn(2)           3.557e-005
   Mn+2                  2.489e-005  1.755e-005    -4.604    -4.756    -0.152
   MnHCO3+               7.438e-006  6.816e-006    -5.129    -5.166    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.049e-009  6.459e-009    -8.152    -8.190    -0.038
   MnOH+                 5.590e-009  5.122e-009    -8.253    -8.291    -0.038
   MnSO4                 3.500e-010  3.506e-010    -9.456    -9.455     0.001
   MnCl2                 2.543e-013  2.548e-013   -12.595   -12.594     0.001
   MnCl3-                6.919e-018  6.340e-018   -17.160   -17.198    -0.038
   Mn(OH)3-              4.446e-019  4.074e-019   -18.352   -18.390    -0.038
Mn(3)           1.005e-034
   Mn+3                  1.005e-034  4.576e-035   -33.998   -34.339    -0.342
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.896   -83.048    -0.152
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.468   -96.506    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.991e-004    -3.663    -3.701    -0.038
   NaHCO3                4.872e-007  4.880e-007    -6.312    -6.312     0.001
   NaCO3-                9.395e-009  8.608e-009    -8.027    -8.065    -0.038
   NaSO4-                1.224e-010  1.121e-010    -9.912    -9.950    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.154   -74.154     0.001
S(-2)           2.082e-004
   HS-                   7.633e-005  6.994e-005    -4.117    -4.155    -0.038
   H2S                   5.375e-005  5.383e-005    -4.270    -4.269     0.001
   Fe(HS)2               3.686e-005  3.692e-005    -4.433    -4.433     0.001
   AsS(OH)(HS)-          3.189e-007  2.922e-007    -6.496    -6.534    -0.038
   Fe(HS)3-              3.069e-007  2.812e-007    -6.513    -6.551    -0.038
   S5-2                  2.707e-007  2.019e-007    -6.568    -6.695    -0.127
   S4-2                  1.599e-007  1.178e-007    -6.796    -6.929    -0.133
   S6-2                  1.385e-007  1.045e-007    -6.859    -6.981    -0.122
   S-2                   1.361e-010  9.595e-011    -9.866   -10.018    -0.152
   S3-2                  5.712e-011  4.150e-011   -10.243   -10.382    -0.139
   S2-2                  3.278e-012  2.355e-012   -11.484   -11.628    -0.144
   As3S4(HS)2-           3.345e-016  3.065e-016   -15.476   -15.514    -0.038
S(6)            1.925e-007
   SO4-2                 1.583e-007  1.124e-007    -6.800    -6.949    -0.149



   CaSO4                 3.194e-008  3.199e-008    -7.496    -7.495     0.001
   MgSO4                 1.511e-009  1.514e-009    -8.821    -8.820     0.001
   MnSO4                 3.500e-010  3.506e-010    -9.456    -9.455     0.001
   FeSO4                 1.689e-010  1.692e-010    -9.772    -9.772     0.001
   NaSO4-                1.224e-010  1.121e-010    -9.912    -9.950    -0.038
   BaSO4                 2.085e-011  2.088e-011   -10.681   -10.680     0.001
   KSO4-                 1.492e-011  1.368e-011   -10.826   -10.864    -0.038
   HSO4-                 1.050e-012  9.617e-013   -11.979   -12.017    -0.038
   CaHSO4+               1.800e-014  1.650e-014   -13.745   -13.783    -0.038
   FeHSO4+               1.069e-016  9.792e-017   -15.971   -16.009    -0.038
   FeSO4+                9.177e-026  8.409e-026   -25.037   -25.075    -0.038
   Fe(SO4)2-             2.256e-031  2.067e-031   -30.647   -30.685    -0.038
   FeHSO4+2              2.812e-032  1.982e-032   -31.551   -31.703    -0.152

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.43   -9.80   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.03  -18.41   -1.38  As2O3
Artinite         -9.61   -0.01    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.41  -45.19    8.23  As2O5
As2S3(am)        -7.14  -52.04  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.26  -64.37  -50.11  Ba3(AsO4)2
Barite           -3.41  -13.38   -9.97  BaSO4
Birnessite      -28.28   15.32   43.60  MnO2
Bixbyite        -25.74  -26.35   -0.61  Mn2O3
Brucite          -6.97    9.87   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.71  -53.61  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.33   -2.53   -2.86  CH4
Claudetite      -17.07  -18.41   -1.34  As2O3
CO2(g)           -1.60   -3.06   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.05  -11.19   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.23  -37.80  -45.03  Fe3S4
Gypsum           -5.21   -9.80   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -27.00   34.03   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.14  -38.10  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.87  -29.63   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.42  -43.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.62  -42.83   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.49  -41.77   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.73  -45.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.87   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.00   12.34   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.24  -14.35   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.64  -59.34  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.55  -12.84    2.71  MnCl2:4H2O



MnS(Green)       -5.66   -1.86    3.80  MnS
MnSO4           -14.37  -11.71    2.67  MnSO4
Nahcolite        -5.51   -6.06   -0.55  NaHCO3
Natron          -11.73  -13.04   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.88   -5.62  MgCO3:3H2O
Nsutite         -27.25   15.32   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.74  -52.04  -46.30  As2S3
Portlandite     -11.54   11.26   22.80  Ca(OH)2
Pyrite           11.06   -7.42  -18.48  FeS2
Pyrochroite      -5.85    9.35   15.20  Mn(OH)2
Pyrolusite      -26.06   15.32   41.38  MnO2
Realgar          -3.45  -23.40  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite          0.18  -10.71  -10.89  FeCO3
Siderite(d)(3)   -0.26  -10.71  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.17  -14.35   -0.18  Na2SO4
Thermonatrite   -13.16  -13.04    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.50  -12.07   -8.56  BaCO3

Reaction step 34.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.30   15.30   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.801e-002 -1.991e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.257e-005
Manganite          -13.03   12.31   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.256e-004  4.256e-004
Siderite(d)(3)      -0.23  -10.68  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.51  -12.07   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.469e-004  Surface charge, eq

Hfo_s         
 5.269e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      3.139e-006       0.596  3.139e-006      -5.503
Hfo_sOMn+        1.804e-006       0.342  1.804e-006      -5.744
Hfo_sOFe+        2.585e-007       0.049  2.585e-007      -6.587
Hfo_sOH2+        4.123e-008       0.008  4.123e-008      -7.385
Hfo_sOH          2.316e-008       0.004  2.316e-008      -7.635
Hfo_sOHBa+2      2.469e-009       0.000  2.469e-009      -8.608
Hfo_sO-          2.982e-010       0.000  2.982e-010      -9.526

Hfo           
 1.469e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.250e-004       0.593  1.250e-004      -3.903
Hfo_wOH          7.025e-005       0.333  7.025e-005      -4.153
Hfo_wOFe+        7.317e-006       0.035  7.317e-006      -5.136
Hfo_wOMn+        4.346e-006       0.021  4.346e-006      -5.362
Hfo_wOCa+        1.578e-006       0.007  1.579e-006      -5.802
Hfo_wOMg+        1.108e-006       0.005  1.108e-006      -5.955
Hfo_wO-          9.042e-007       0.004  9.042e-007      -6.044
Hfo_wOFeOH       2.157e-007       0.001  2.157e-007      -6.666
Hfo_wH2AsO3      1.138e-008       0.000  1.138e-008      -7.944
Hfo_wOHSO4-2     4.678e-011       0.000  4.678e-011     -10.330
Hfo_wSO4-        4.173e-011       0.000  4.173e-011     -10.380
Hfo_wOBa+        1.794e-011       0.000  1.794e-011     -10.746
Hfo_wOHAsO4-3    7.087e-017       0.000  7.087e-017     -16.150
Hfo_wHAsO4-      5.026e-018       0.000  5.027e-018     -17.299
Hfo_wH2AsO4      2.895e-019       0.000  2.895e-019     -18.538

Mno           
-2.466e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.276e-028       0.000  2.276e-028     -27.643
Mno_O3Ca         1.412e-029       0.000  1.412e-029     -28.850
Mno_O3-2         1.348e-029       0.000  1.348e-029     -28.870
Mno_O3HMn+       2.854e-030       0.000  2.854e-030     -29.545
Mno_O3H-         4.237e-031       0.000  4.238e-031     -30.373
Mno_O3Na-        2.844e-031       0.000  2.844e-031     -30.546
Mno_O3Mg         2.120e-031       0.000  2.120e-031     -30.674
Mno_O3HCa+       1.545e-031       0.000  1.545e-031     -30.811
Mno_O3Ba         7.556e-032       0.000  7.556e-032     -31.122
Mno_O3HMg+       1.571e-033       0.000  1.571e-033     -32.804
Mno_O3HBa+       1.478e-033       0.000  1.478e-033     -32.830
Mno_O3HNa        8.339e-034       0.000  8.340e-034     -33.079
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.315e-041       0.000  6.315e-041     -40.200
Mno_O3H3Cl       1.570e-043       0.000  1.570e-043     -42.804

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.196e-007  3.196e-007
Ba               5.434e-007  5.434e-007
C                8.933e-003  8.932e-003
Ca               2.141e-003  2.141e-003
Cl               9.873e-005  9.873e-005
Fe               5.573e-005  5.573e-005
K                1.893e-005  1.893e-005
Mg               8.376e-005  8.376e-005



Mn               3.637e-005  3.637e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.040      Charge balance
                                       pe  =  -4.057      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.013e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.120e-003
                       Total CO2 (mol/kg)  =  5.865e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.475e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.59
                               Iterations  =  43
                                  Total H  = 1.110266e+002
                                  Total O  = 5.552124e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.198e-007  1.097e-007    -6.922    -6.960    -0.038
   H+                    9.875e-008  9.128e-008    -7.005    -7.040    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.196e-007
   AsS(OH)(HS)-          3.189e-007  2.920e-007    -6.496    -6.535    -0.038
   H3AsO3                6.290e-010  6.300e-010    -9.201    -9.201     0.001
   H2AsO3-               5.337e-012  4.886e-012   -11.273   -11.311    -0.038
   As3S4(HS)2-           3.594e-016  3.290e-016   -15.444   -15.483    -0.038
   H4AsO3+               3.112e-017  2.849e-017   -16.507   -16.545    -0.038
   HAsO3-2               1.520e-019  1.068e-019   -18.818   -18.971    -0.153
   AsO3-3                5.162e-028  2.335e-028   -27.287   -27.632    -0.345
As(5)           3.098e-018
   H2AsO4-               1.559e-018  1.427e-018   -17.807   -17.845    -0.038
   HAsO4-2               1.539e-018  1.082e-018   -17.813   -17.966    -0.153
   AsO4-3                5.867e-023  2.654e-023   -22.232   -22.576    -0.345
   H3AsO4                2.595e-023  2.600e-023   -22.586   -22.585     0.001
Ba              5.434e-007
   Ba+2                  5.257e-007  3.695e-007    -6.279    -6.432    -0.153
   BaHCO3+               1.718e-008  1.573e-008    -7.765    -7.803    -0.038
   BaCO3                 4.348e-010  4.355e-010    -9.362    -9.361     0.001
   BaSO4                 1.997e-011  2.000e-011   -10.700   -10.699     0.001
   BaOH+                 1.498e-013  1.371e-013   -12.825   -12.863    -0.038
C(-4)           3.068e-003
   CH4                   3.068e-003  3.073e-003    -2.513    -2.512     0.001
C(4)            5.865e-003
   HCO3-                 4.837e-003  4.440e-003    -2.315    -2.353    -0.037
   CO2                   9.099e-004  9.114e-004    -3.041    -3.040     0.001
   CaHCO3+               8.981e-005  8.223e-005    -4.047    -4.085    -0.038
   MnHCO3+               7.718e-006  7.067e-006    -5.113    -5.151    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.403e-006  4.031e-006    -5.356    -5.395    -0.038
   MgHCO3+               3.253e-006  2.978e-006    -5.488    -5.526    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.212e-006  2.281e-006    -5.493    -5.642    -0.149
   FeCO3                 4.961e-007  4.969e-007    -6.304    -6.304     0.001
   NaHCO3                4.960e-007  4.968e-007    -6.304    -6.304     0.001
   MgCO3                 1.246e-007  1.248e-007    -6.905    -6.904     0.001
   BaHCO3+               1.718e-008  1.573e-008    -7.765    -7.803    -0.038
   NaCO3-                9.232e-009  8.453e-009    -8.035    -8.073    -0.038
   BaCO3                 4.348e-010  4.355e-010    -9.362    -9.361     0.001
Ca              2.141e-003
   Ca+2                  2.046e-003  1.452e-003    -2.689    -2.838    -0.149



   CaHCO3+               8.981e-005  8.223e-005    -4.047    -4.085    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.124e-008  3.129e-008    -7.505    -7.505     0.001
   CaOH+                 2.883e-009  2.640e-009    -8.540    -8.578    -0.038
   CaHSO4+               1.827e-014  1.673e-014   -13.738   -13.776    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.028e-005    -4.006    -4.044    -0.039
   MnCl+                 7.173e-009  6.568e-009    -8.144    -8.183    -0.038
   FeCl+                 1.236e-009  1.132e-009    -8.908    -8.946    -0.038
   MnCl2                 2.584e-013  2.588e-013   -12.588   -12.587     0.001
   MnCl3-                7.030e-018  6.437e-018   -17.153   -17.191    -0.038
   FeCl+2                2.951e-025  2.074e-025   -24.530   -24.683    -0.153
   FeCl2+                9.136e-029  8.365e-029   -28.039   -28.078    -0.038
   FeCl3                 7.540e-034  7.553e-034   -33.123   -33.122     0.001
Fe(2)           5.573e-005
   Fe(HS)2               3.758e-005  3.764e-005    -4.425    -4.424     0.001
   Fe+2                  1.292e-005  9.079e-006    -4.889    -5.042    -0.153
   FeHCO3+               4.403e-006  4.031e-006    -5.356    -5.395    -0.038
   FeCO3                 4.961e-007  4.969e-007    -6.304    -6.304     0.001
   Fe(HS)3-              3.053e-007  2.795e-007    -6.515    -6.554    -0.038
   FeOH+                 3.435e-008  3.145e-008    -7.464    -7.502    -0.038
   FeCl+                 1.236e-009  1.132e-009    -8.908    -8.946    -0.038
   FeSO4                 1.741e-010  1.744e-010    -9.759    -9.759     0.001
   Fe(OH)2               2.927e-012  2.932e-012   -11.534   -11.533     0.001
   Fe(OH)3-              1.303e-015  1.193e-015   -14.885   -14.923    -0.038
   FeHSO4+               1.143e-016  1.046e-016   -15.942   -15.980    -0.038
Fe(3)           4.911e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.131e-014  1.951e-014   -13.671   -13.710    -0.038
   Fe(OH)4-              3.004e-016  2.751e-016   -15.522   -15.561    -0.038
   FeOH+2                7.655e-018  5.380e-018   -17.116   -17.269    -0.153
   Fe+3                  1.682e-022  7.608e-023   -21.774   -22.119    -0.345
   FeCl+2                2.951e-025  2.074e-025   -24.530   -24.683    -0.153
   FeSO4+                9.839e-026  9.008e-026   -25.007   -25.045    -0.038
   FeCl2+                9.136e-029  8.365e-029   -28.039   -28.078    -0.038
   Fe(SO4)2-             2.325e-031  2.128e-031   -30.634   -30.672    -0.038
   FeHSO4+2              3.133e-032  2.202e-032   -31.504   -31.657    -0.153
   Fe2(OH)2+4            3.193e-033  7.791e-034   -32.496   -33.108    -0.613
   FeCl3                 7.540e-034  7.553e-034   -33.123   -33.122     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.541   -44.498    -0.957
H(0)            1.530e-009
   H2                    7.650e-010  7.662e-010    -9.116    -9.116     0.001
K               1.893e-005
   K+                    1.893e-005  1.731e-005    -4.723    -4.762    -0.039
   KSO4-                 1.434e-011  1.313e-011   -10.843   -10.882    -0.038
Mg              8.376e-005
   Mg+2                  8.038e-005  5.732e-005    -4.095    -4.242    -0.147
   MgHCO3+               3.253e-006  2.978e-006    -5.488    -5.526    -0.038
   MgCO3                 1.246e-007  1.248e-007    -6.905    -6.904     0.001
   MgOH+                 2.490e-009  2.280e-009    -8.604    -8.642    -0.038
   MgSO4                 1.449e-009  1.451e-009    -8.839    -8.838     0.001
Mn(2)           3.637e-005
   Mn+2                  2.541e-005  1.786e-005    -4.595    -4.748    -0.153
   MnHCO3+               7.718e-006  7.067e-006    -5.113    -5.151    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.173e-009  6.568e-009    -8.144    -8.183    -0.038
   MnOH+                 5.491e-009  5.028e-009    -8.260    -8.299    -0.038
   MnSO4                 3.424e-010  3.429e-010    -9.465    -9.465     0.001
   MnCl2                 2.584e-013  2.588e-013   -12.588   -12.587     0.001
   MnCl3-                7.030e-018  6.437e-018   -17.153   -17.191    -0.038
   Mn(OH)3-              4.062e-019  3.719e-019   -18.391   -18.430    -0.038
Mn(3)           1.070e-034
   Mn+3                  1.070e-034  4.842e-035   -33.970   -34.315    -0.345
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.946   -83.099    -0.153
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.501   -96.539    -0.038



Na              2.176e-004
   Na+                   2.171e-004  1.990e-004    -3.663    -3.701    -0.038
   NaHCO3                4.960e-007  4.968e-007    -6.304    -6.304     0.001
   NaCO3-                9.232e-009  8.453e-009    -8.035    -8.073    -0.038
   NaSO4-                1.176e-010  1.077e-010    -9.930    -9.968    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.150   -74.149     0.001
S(-2)           2.082e-004
   HS-                   7.448e-005  6.820e-005    -4.128    -4.166    -0.038
   H2S                   5.434e-005  5.443e-005    -4.265    -4.264     0.001
   Fe(HS)2               3.758e-005  3.764e-005    -4.425    -4.424     0.001
   AsS(OH)(HS)-          3.189e-007  2.920e-007    -6.496    -6.535    -0.038
   Fe(HS)3-              3.053e-007  2.795e-007    -6.515    -6.554    -0.038
   S5-2                  2.551e-007  1.899e-007    -6.593    -6.722    -0.128
   S4-2                  1.507e-007  1.108e-007    -6.822    -6.956    -0.134
   S6-2                  1.305e-007  9.827e-008    -6.884    -7.008    -0.123
   S-2                   1.284e-010  9.024e-011    -9.891   -10.045    -0.153
   S3-2                  5.386e-011  3.903e-011   -10.269   -10.409    -0.140
   S2-2                  3.091e-012  2.215e-012   -11.510   -11.655    -0.145
   As3S4(HS)2-           3.594e-016  3.290e-016   -15.444   -15.483    -0.038
S(6)            1.860e-007
   SO4-2                 1.526e-007  1.080e-007    -6.816    -6.967    -0.150
   CaSO4                 3.124e-008  3.129e-008    -7.505    -7.505     0.001
   MgSO4                 1.449e-009  1.451e-009    -8.839    -8.838     0.001
   MnSO4                 3.424e-010  3.429e-010    -9.465    -9.465     0.001
   FeSO4                 1.741e-010  1.744e-010    -9.759    -9.759     0.001
   NaSO4-                1.176e-010  1.077e-010    -9.930    -9.968    -0.038
   BaSO4                 1.997e-011  2.000e-011   -10.700   -10.699     0.001
   KSO4-                 1.434e-011  1.313e-011   -10.843   -10.882    -0.038
   HSO4-                 1.047e-012  9.584e-013   -11.980   -12.018    -0.038
   CaHSO4+               1.827e-014  1.673e-014   -13.738   -13.776    -0.038
   FeHSO4+               1.143e-016  1.046e-016   -15.942   -15.980    -0.038
   FeSO4+                9.839e-026  9.008e-026   -25.007   -25.045    -0.038
   Fe(SO4)2-             2.325e-031  2.128e-031   -30.634   -30.672    -0.038
   FeHSO4+2              3.133e-032  2.202e-032   -31.504   -31.657    -0.153

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.44   -9.80   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.02  -18.40   -1.38  As2O3
Artinite         -9.65   -0.05    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.40  -45.17    8.23  As2O5
As2S3(am)        -7.12  -52.02  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.34  -64.45  -50.11  Ba3(AsO4)2
Barite           -3.43  -13.40   -9.97  BaSO4
Birnessite      -28.30   15.30   43.60  MnO2
Bixbyite        -25.78  -26.39   -0.61  Mn2O3
Brucite          -7.00    9.84   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.76  -53.67  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.35   -2.51   -2.86  CH4
Claudetite      -17.06  -18.40   -1.34  As2O3
CO2(g)           -1.57   -3.04   -1.47  CO2
Dolomite         -1.27  -18.36  -17.09  CaMg(CO3)2
Dolomite(d)      -1.82  -18.36  -16.54  CaMg(CO3)2
Epsomite         -9.07  -11.21   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.25  -37.79  -45.03  Fe3S4
Gypsum           -5.22   -9.80   -4.58  CaSO4:2H2O



H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.07   33.96   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.16  -38.13  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.93  -29.70   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.41  -43.24   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.60  -42.81   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.47  -41.75   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.88   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.03   12.31   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.26  -14.37   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.69  -59.40  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.55  -12.84    2.71  MnCl2:4H2O
MnS(Green)       -5.67   -1.87    3.80  MnS
MnSO4           -14.38  -11.71    2.67  MnSO4
Nahcolite        -5.51   -6.05   -0.55  NaHCO3
Natron          -11.73  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.26   -9.88   -5.62  MgCO3:3H2O
Nsutite         -27.27   15.30   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.72  -52.02  -46.30  As2S3
Portlandite     -11.56   11.24   22.80  Ca(OH)2
Pyrite           11.07   -7.41  -18.48  FeS2
Pyrochroite      -5.87    9.33   15.20  Mn(OH)2
Pyrolusite      -26.08   15.30   41.38  MnO2
Realgar          -3.45  -23.39  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite          0.21  -10.68  -10.89  FeCO3
Siderite(d)(3)   -0.23  -10.68  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.19  -14.37   -0.18  Na2SO4
Thermonatrite   -13.17  -13.04    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.51  -12.07   -8.56  BaCO3

Reaction step 35.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.33   15.28   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.797e-002 -2.035e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.468e-005
Manganite          -13.05   12.29   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.251e-004  4.251e-004
Siderite(d)(3)      -0.21  -10.66  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.52  -12.08   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.484e-004  Surface charge, eq

Hfo_s         
 5.268e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.173e-006       0.602  3.173e-006      -5.499
Hfo_sOMn+        1.761e-006       0.334  1.761e-006      -5.754
Hfo_sOFe+        2.654e-007       0.050  2.654e-007      -6.576
Hfo_sOH2+        4.243e-008       0.008  4.243e-008      -7.372
Hfo_sOH          2.302e-008       0.004  2.302e-008      -7.638
Hfo_sOHBa+2      2.445e-009       0.000  2.446e-009      -8.612
Hfo_sO-          2.862e-010       0.000  2.862e-010      -9.543

Hfo           
 1.484e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.267e-004       0.601  1.267e-004      -3.897
Hfo_wOH          6.877e-005       0.326  6.877e-005      -4.163
Hfo_wOFe+        7.397e-006       0.035  7.398e-006      -5.131
Hfo_wOMn+        4.178e-006       0.020  4.179e-006      -5.379
Hfo_wOCa+        1.518e-006       0.007  1.518e-006      -5.819
Hfo_wOMg+        1.045e-006       0.005  1.045e-006      -5.981
Hfo_wO-          8.549e-007       0.004  8.549e-007      -6.068
Hfo_wOFeOH       2.106e-007       0.001  2.106e-007      -6.676
Hfo_wH2AsO3      1.129e-008       0.000  1.129e-008      -7.947
Hfo_wOHSO4-2     4.406e-011       0.000  4.406e-011     -10.356
Hfo_wSO4-        4.070e-011       0.000  4.070e-011     -10.390
Hfo_wOBa+        1.691e-011       0.000  1.691e-011     -10.772
Hfo_wOHAsO4-3    6.370e-017       0.000  6.370e-017     -16.196
Hfo_wHAsO4-      4.843e-018       0.000  4.844e-018     -17.315
Hfo_wH2AsO4      2.888e-019       0.000  2.888e-019     -18.539

Mno           
-4.903e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.629e-030       0.000  4.629e-030     -29.334
Mno_O3Ca         2.872e-031       0.000  2.873e-031     -30.542
Mno_O3-2         2.696e-031       0.000  2.697e-031     -30.569
Mno_O3HMn+       6.009e-032       0.000  6.009e-032     -31.221
Mno_O3H-         8.774e-033       0.000  8.775e-033     -32.057
Mno_O3Na-        5.683e-033       0.000  5.683e-033     -32.245



Mno_O3Mg         4.229e-033       0.000  4.230e-033     -32.374
Mno_O3HCa+       3.253e-033       0.000  3.253e-033     -32.488
Mno_O3Ba         1.506e-033       0.000  1.506e-033     -32.822
Mno_O3HMg+       3.244e-035       0.000  3.244e-035     -34.489
Mno_O3HBa+       3.051e-035       0.000  3.051e-035     -34.516
Mno_O3HNa        1.725e-035       0.000  1.726e-035     -34.763
Mno_O3H2         2.144e-037       0.000  2.144e-037     -36.669
Mno_O3H3+        1.402e-042       0.000  1.402e-042     -41.853
Mno_O3H3Cl       3.483e-045       0.000  3.483e-045     -44.458

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.197e-007  3.196e-007
Ba               5.434e-007  5.434e-007
C                9.177e-003  9.177e-003
Ca               2.185e-003  2.185e-003
Cl               9.873e-005  9.873e-005
Fe               5.777e-005  5.777e-005
K                1.893e-005  1.893e-005
Mg               8.382e-005  8.382e-005
Mn               3.715e-005  3.715e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.025      Charge balance
                                       pe  =  -4.041      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.144e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.214e-003
                       Total CO2 (mol/kg)  =  6.009e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.490e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.54
                               Iterations  =  51
                                  Total H  = 1.110270e+002
                                  Total O  = 5.552158e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.157e-007  1.059e-007    -6.936    -6.975    -0.039
   H+                    1.023e-007  9.451e-008    -6.990    -7.025    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.197e-007
   AsS(OH)(HS)-          3.190e-007  2.919e-007    -6.496    -6.535    -0.039
   H3AsO3                6.377e-010  6.388e-010    -9.195    -9.195     0.001
   H2AsO3-               5.229e-012  4.785e-012   -11.282   -11.320    -0.039
   As3S4(HS)2-           3.850e-016  3.523e-016   -15.415   -15.453    -0.039
   H4AsO3+               3.269e-017  2.991e-017   -16.486   -16.524    -0.039
   HAsO3-2               1.441e-019  1.010e-019   -18.841   -18.996    -0.154
   AsO3-3                4.746e-028  2.133e-028   -27.324   -27.671    -0.347
As(5)           3.003e-018
   H2AsO4-               1.536e-018  1.405e-018   -17.814   -17.852    -0.039
   HAsO4-2               1.468e-018  1.029e-018   -17.833   -17.988    -0.154
   AsO4-3                5.422e-023  2.436e-023   -22.266   -22.613    -0.347
   H3AsO4                2.645e-023  2.650e-023   -22.578   -22.577     0.001
Ba              5.434e-007
   Ba+2                  5.255e-007  3.683e-007    -6.279    -6.434    -0.154
   BaHCO3+               1.744e-008  1.596e-008    -7.758    -7.797    -0.039
   BaCO3                 4.261e-010  4.268e-010    -9.370    -9.370     0.001



   BaSO4                 1.915e-011  1.918e-011   -10.718   -10.717     0.001
   BaOH+                 1.443e-013  1.320e-013   -12.841   -12.879    -0.039
C(-4)           3.167e-003
   CH4                   3.167e-003  3.173e-003    -2.499    -2.499     0.001
C(4)            6.009e-003
   HCO3-                 4.928e-003  4.521e-003    -2.307    -2.345    -0.037
   CO2                   9.593e-004  9.609e-004    -3.018    -3.017     0.001
   CaHCO3+               9.306e-005  8.515e-005    -4.031    -4.070    -0.039
   MnHCO3+               7.997e-006  7.317e-006    -5.097    -5.136    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.797e-006  4.389e-006    -5.319    -5.358    -0.039
   MgHCO3+               3.306e-006  3.025e-006    -5.481    -5.519    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.167e-006  2.243e-006    -5.499    -5.649    -0.150
   FeCO3                 5.216e-007  5.225e-007    -6.283    -6.282     0.001
   NaHCO3                5.046e-007  5.055e-007    -6.297    -6.296     0.001
   MgCO3                 1.222e-007  1.224e-007    -6.913    -6.912     0.001
   BaHCO3+               1.744e-008  1.596e-008    -7.758    -7.797    -0.039
   NaCO3-                9.077e-009  8.305e-009    -8.042    -8.081    -0.039
   BaCO3                 4.261e-010  4.268e-010    -9.370    -9.370     0.001
Ca              2.185e-003
   Ca+2                  2.086e-003  1.477e-003    -2.681    -2.831    -0.150
   CaHCO3+               9.306e-005  8.515e-005    -4.031    -4.070    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.056e-008  3.061e-008    -7.515    -7.514     0.001
   CaOH+                 2.833e-009  2.592e-009    -8.548    -8.586    -0.039
   CaHSO4+               1.853e-014  1.695e-014   -13.732   -13.771    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.022e-005    -4.006    -4.045    -0.039
   MnCl+                 7.295e-009  6.674e-009    -8.137    -8.176    -0.039
   FeCl+                 1.321e-009  1.209e-009    -8.879    -8.918    -0.039
   MnCl2                 2.624e-013  2.628e-013   -12.581   -12.580     0.001
   MnCl3-                7.138e-018  6.531e-018   -17.146   -17.185    -0.039
   FeCl+2                3.283e-025  2.301e-025   -24.484   -24.638    -0.154
   FeCl2+                1.013e-028  9.272e-029   -27.994   -28.033    -0.039
   FeCl3                 8.352e-034  8.365e-034   -33.078   -33.078     0.001
Fe(2)           5.777e-005
   Fe(HS)2               3.825e-005  3.832e-005    -4.417    -4.417     0.001
   Fe+2                  1.385e-005  9.709e-006    -4.858    -5.013    -0.154
   FeHCO3+               4.797e-006  4.389e-006    -5.319    -5.358    -0.039
   FeCO3                 5.216e-007  5.225e-007    -6.283    -6.282     0.001
   Fe(HS)3-              3.035e-007  2.777e-007    -6.518    -6.556    -0.039
   FeOH+                 3.550e-008  3.248e-008    -7.450    -7.488    -0.039
   FeCl+                 1.321e-009  1.209e-009    -8.879    -8.918    -0.039
   FeSO4                 1.791e-010  1.794e-010    -9.747    -9.746     0.001
   Fe(OH)2               2.920e-012  2.924e-012   -11.535   -11.534     0.001
   Fe(OH)3-              1.256e-015  1.149e-015   -14.901   -14.940    -0.039
   FeHSO4+               1.218e-016  1.114e-016   -15.914   -15.953    -0.039
Fe(3)           4.987e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.208e-014  2.021e-014   -13.656   -13.695    -0.039
   Fe(OH)4-              2.904e-016  2.657e-016   -15.537   -15.576    -0.039
   FeOH+2                8.231e-018  5.768e-018   -17.085   -17.239    -0.154
   Fe+3                  1.879e-022  8.445e-023   -21.726   -22.073    -0.347
   FeCl+2                3.283e-025  2.301e-025   -24.484   -24.638    -0.154
   FeSO4+                1.052e-025  9.622e-026   -24.978   -25.017    -0.039
   FeCl2+                1.013e-028  9.272e-029   -27.994   -28.033    -0.039
   Fe(SO4)2-             2.391e-031  2.187e-031   -30.621   -30.660    -0.039
   FeHSO4+2              3.475e-032  2.435e-032   -31.459   -31.613    -0.154
   Fe2(OH)2+4            3.713e-033  8.956e-034   -32.430   -33.048    -0.618
   FeCl3                 8.352e-034  8.365e-034   -33.078   -33.078     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.457   -44.422    -0.965
H(0)            1.522e-009
   H2                    7.610e-010  7.622e-010    -9.119    -9.118     0.001
K               1.893e-005
   K+                    1.893e-005  1.730e-005    -4.723    -4.762    -0.039
   KSO4-                 1.380e-011  1.263e-011   -10.860   -10.899    -0.039



Mg              8.382e-005
   Mg+2                  8.039e-005  5.718e-005    -4.095    -4.243    -0.148
   MgHCO3+               3.306e-006  3.025e-006    -5.481    -5.519    -0.039
   MgCO3                 1.222e-007  1.224e-007    -6.913    -6.912     0.001
   MgOH+                 2.400e-009  2.196e-009    -8.620    -8.658    -0.039
   MgSO4                 1.391e-009  1.393e-009    -8.857    -8.856     0.001
Mn(2)           3.715e-005
   Mn+2                  2.591e-005  1.816e-005    -4.586    -4.741    -0.154
   MnHCO3+               7.997e-006  7.317e-006    -5.097    -5.136    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.295e-009  6.674e-009    -8.137    -8.176    -0.039
   MnOH+                 5.397e-009  4.938e-009    -8.268    -8.306    -0.039
   MnSO4                 3.350e-010  3.355e-010    -9.475    -9.474     0.001
   MnCl2                 2.624e-013  2.628e-013   -12.581   -12.580     0.001
   MnCl3-                7.138e-018  6.531e-018   -17.146   -17.185    -0.039
   Mn(OH)3-              3.724e-019  3.407e-019   -18.429   -18.468    -0.039
Mn(3)           1.138e-034
   Mn+3                  1.138e-034  5.112e-035   -33.944   -34.291    -0.347
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.993   -83.147    -0.154
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.533   -96.572    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.988e-004    -3.663    -3.702    -0.038
   NaHCO3                5.046e-007  5.055e-007    -6.297    -6.296     0.001
   NaCO3-                9.077e-009  8.305e-009    -8.042    -8.081    -0.039
   NaSO4-                1.132e-010  1.035e-010    -9.946    -9.985    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.145   -74.144     0.001
S(-2)           2.082e-004
   HS-                   7.273e-005  6.654e-005    -4.138    -4.177    -0.039
   H2S                   5.490e-005  5.499e-005    -4.260    -4.260     0.001
   Fe(HS)2               3.825e-005  3.832e-005    -4.417    -4.417     0.001
   AsS(OH)(HS)-          3.190e-007  2.919e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              3.035e-007  2.777e-007    -6.518    -6.556    -0.039
   S5-2                  2.409e-007  1.789e-007    -6.618    -6.747    -0.129
   S4-2                  1.424e-007  1.044e-007    -6.847    -6.981    -0.135
   S6-2                  1.232e-007  9.260e-008    -6.909    -7.033    -0.124
   S-2                   1.213e-010  8.504e-011    -9.916   -10.070    -0.154
   S3-2                  5.088e-011  3.678e-011   -10.293   -10.434    -0.141
   S2-2                  2.921e-012  2.088e-012   -11.534   -11.680    -0.146
   As3S4(HS)2-           3.850e-016  3.523e-016   -15.415   -15.453    -0.039
S(6)            1.799e-007
   SO4-2                 1.473e-007  1.039e-007    -6.832    -6.983    -0.151
   CaSO4                 3.056e-008  3.061e-008    -7.515    -7.514     0.001
   MgSO4                 1.391e-009  1.393e-009    -8.857    -8.856     0.001
   MnSO4                 3.350e-010  3.355e-010    -9.475    -9.474     0.001
   FeSO4                 1.791e-010  1.794e-010    -9.747    -9.746     0.001
   NaSO4-                1.132e-010  1.035e-010    -9.946    -9.985    -0.039
   BaSO4                 1.915e-011  1.918e-011   -10.718   -10.717     0.001
   KSO4-                 1.380e-011  1.263e-011   -10.860   -10.899    -0.039
   HSO4-                 1.044e-012  9.548e-013   -11.981   -12.020    -0.039
   CaHSO4+               1.853e-014  1.695e-014   -13.732   -13.771    -0.039
   FeHSO4+               1.218e-016  1.114e-016   -15.914   -15.953    -0.039
   FeSO4+                1.052e-025  9.622e-026   -24.978   -25.017    -0.039
   Fe(SO4)2-             2.391e-031  2.187e-031   -30.621   -30.660    -0.039
   FeHSO4+2              3.475e-032  2.435e-032   -31.459   -31.613    -0.154

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.45   -9.81   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.01  -18.39   -1.38  As2O3
Artinite         -9.69   -0.09    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.38  -45.15    8.23  As2O5



As2S3(am)        -7.09  -51.99  -44.90  As2S3
As_native        -5.61  -18.15  -12.53  As
Ba3(AsO4)2      -14.42  -64.53  -50.11  Ba3(AsO4)2
Barite           -3.45  -13.42   -9.97  BaSO4
Birnessite      -28.33   15.28   43.60  MnO2
Bixbyite        -25.83  -26.44   -0.61  Mn2O3
Brucite          -7.03    9.81   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.81  -53.72  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.36   -2.50   -2.86  CH4
Claudetite      -17.05  -18.39   -1.34  As2O3
CO2(g)           -1.55   -3.02   -1.47  CO2
Dolomite         -1.28  -18.37  -17.09  CaMg(CO3)2
Dolomite(d)      -1.83  -18.37  -16.54  CaMg(CO3)2
Epsomite         -9.09  -11.23   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.27  -37.77  -45.03  Fe3S4
Gypsum           -5.23   -9.81   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.14   33.89   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.19  -38.16  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.00  -29.76   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.39  -43.22   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.86   -9.89   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.05   12.29   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.27  -14.39   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.74  -59.45  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.54  -12.83    2.71  MnCl2:4H2O
MnS(Green)       -5.69   -1.89    3.80  MnS
MnSO4           -14.39  -11.72    2.67  MnSO4
Nahcolite        -5.50   -6.05   -0.55  NaHCO3
Natron          -11.74  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.27   -9.89   -5.62  MgCO3:3H2O
Nsutite         -27.29   15.28   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.69  -51.99  -46.30  As2S3
Portlandite     -11.58   11.22   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.89    9.31   15.20  Mn(OH)2
Pyrolusite      -26.10   15.28   41.38  MnO2
Realgar          -3.44  -23.38  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.44  -44.69  -20.25  FeAsO4:2H2O
Siderite          0.23  -10.66  -10.89  FeCO3
Siderite(d)(3)   -0.21  -10.66  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.21  -14.39   -0.18  Na2SO4
Thermonatrite   -13.18  -13.05    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.52  -12.08   -8.56  BaCO3



Reaction step 36.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.35   15.26   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.792e-002 -2.078e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.681e-005
Manganite          -13.07   12.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.245e-004  4.245e-004
Siderite(d)(3)      -0.19  -10.64  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.53  -12.09   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.499e-004  Surface charge, eq

Hfo_s         
 5.267e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.205e-006       0.609  3.205e-006      -5.494
Hfo_sOMn+        1.720e-006       0.327  1.720e-006      -5.764
Hfo_sOFe+        2.721e-007       0.052  2.721e-007      -6.565
Hfo_sOH2+        4.361e-008       0.008  4.361e-008      -7.360
Hfo_sOH          2.288e-008       0.004  2.288e-008      -7.640
Hfo_sOHBa+2      2.423e-009       0.000  2.423e-009      -8.616
Hfo_sO-          2.751e-010       0.000  2.751e-010      -9.561

Hfo           
 1.499e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.283e-004       0.609  1.284e-004      -3.892
Hfo_wOH          6.735e-005       0.320  6.735e-005      -4.172
Hfo_wOFe+        7.473e-006       0.035  7.474e-006      -5.126
Hfo_wOMn+        4.022e-006       0.019  4.022e-006      -5.396
Hfo_wOCa+        1.461e-006       0.007  1.461e-006      -5.835
Hfo_wOMg+        9.872e-007       0.005  9.873e-007      -6.006
Hfo_wO-          8.096e-007       0.004  8.096e-007      -6.092



Hfo_wOFeOH       2.058e-007       0.001  2.058e-007      -6.687
Hfo_wH2AsO3      1.121e-008       0.000  1.121e-008      -7.950
Hfo_wOHSO4-2     4.156e-011       0.000  4.156e-011     -10.381
Hfo_wSO4-        3.970e-011       0.000  3.970e-011     -10.401
Hfo_wOBa+        1.596e-011       0.000  1.596e-011     -10.797
Hfo_wOHAsO4-3    5.748e-017       0.000  5.748e-017     -16.240
Hfo_wHAsO4-      4.674e-018       0.000  4.674e-018     -17.330
Hfo_wH2AsO4      2.882e-019       0.000  2.883e-019     -18.540

Mno           
-2.126e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.052e-028       0.000  2.052e-028     -27.688
Mno_O3Ca         1.273e-029       0.000  1.273e-029     -28.895
Mno_O3-2         1.176e-029       0.000  1.176e-029     -28.930
Mno_O3HMn+       2.754e-030       0.000  2.755e-030     -29.560
Mno_O3H-         3.957e-031       0.000  3.957e-031     -30.403
Mno_O3Na-        2.477e-031       0.000  2.477e-031     -30.606
Mno_O3Mg         1.840e-031       0.000  1.840e-031     -30.735
Mno_O3HCa+       1.491e-031       0.000  1.491e-031     -30.826
Mno_O3Ba         6.546e-032       0.000  6.547e-032     -31.184
Mno_O3HMg+       1.459e-033       0.000  1.459e-033     -32.836
Mno_O3HBa+       1.371e-033       0.000  1.371e-033     -32.863
Mno_O3HNa        7.776e-034       0.000  7.777e-034     -33.109
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.762e-041       0.000  6.762e-041     -40.170
Mno_O3H3Cl       1.679e-043       0.000  1.679e-043     -42.775

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.197e-007  3.197e-007
Ba               5.434e-007  5.434e-007
C                9.420e-003  9.420e-003
Ca               2.228e-003  2.228e-003
Cl               9.873e-005  9.873e-005
Fe               5.982e-005  5.982e-005
K                1.893e-005  1.893e-005
Mg               8.388e-005  8.388e-005
Mn               3.793e-005  3.793e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.010      Charge balance
                                       pe  =  -4.025      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.272e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.308e-003
                       Total CO2 (mol/kg)  =  6.153e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.505e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.49
                               Iterations  =  33
                                  Total H  = 1.110274e+002
                                  Total O  = 5.552191e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 



   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.120e-007  1.024e-007    -6.951    -6.990    -0.039
   H+                    1.059e-007  9.774e-008    -6.975    -7.010    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.197e-007
   AsS(OH)(HS)-          3.191e-007  2.917e-007    -6.496    -6.535    -0.039
   H3AsO3                6.466e-010  6.477e-010    -9.189    -9.189     0.001
   H2AsO3-               5.131e-012  4.691e-012   -11.290   -11.329    -0.039
   As3S4(HS)2-           4.114e-016  3.762e-016   -15.386   -15.425    -0.039
   H4AsO3+               3.430e-017  3.136e-017   -16.465   -16.504    -0.039
   HAsO3-2               1.370e-019  9.577e-020   -18.863   -19.019    -0.156
   AsO3-3                4.379e-028  1.955e-028   -27.359   -27.709    -0.350
As(5)           2.917e-018
   H2AsO4-               1.514e-018  1.384e-018   -17.820   -17.859    -0.039
   HAsO4-2               1.402e-018  9.800e-019   -17.853   -18.009    -0.156
   AsO4-3                5.027e-023  2.245e-023   -22.299   -22.649    -0.350
   H3AsO4                2.695e-023  2.700e-023   -22.569   -22.569     0.001
Ba              5.434e-007
   Ba+2                  5.253e-007  3.671e-007    -6.280    -6.435    -0.156
   BaHCO3+               1.770e-008  1.619e-008    -7.752    -7.791    -0.039
   BaCO3                 4.179e-010  4.186e-010    -9.379    -9.378     0.001
   BaSO4                 1.838e-011  1.841e-011   -10.736   -10.735     0.001
   BaOH+                 1.392e-013  1.272e-013   -12.856   -12.895    -0.039
C(-4)           3.267e-003
   CH4                   3.267e-003  3.273e-003    -2.486    -2.485     0.001
C(4)            6.153e-003
   HCO3-                 5.018e-003  4.600e-003    -2.300    -2.337    -0.038
   CO2                   1.009e-003  1.011e-003    -2.996    -2.995     0.001
   CaHCO3+               9.631e-005  8.805e-005    -4.016    -4.055    -0.039
   MnHCO3+               8.276e-006  7.567e-006    -5.082    -5.121    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               5.211e-006  4.765e-006    -5.283    -5.322    -0.039
   MgHCO3+               3.358e-006  3.070e-006    -5.474    -5.513    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.124e-006  2.207e-006    -5.505    -5.656    -0.151
   FeCO3                 5.475e-007  5.484e-007    -6.262    -6.261     0.001
   NaHCO3                5.131e-007  5.140e-007    -6.290    -6.289     0.001
   MgCO3                 1.199e-007  1.201e-007    -6.921    -6.920     0.001
   BaHCO3+               1.770e-008  1.619e-008    -7.752    -7.791    -0.039
   NaCO3-                8.931e-009  8.166e-009    -8.049    -8.088    -0.039
   BaCO3                 4.179e-010  4.186e-010    -9.379    -9.378     0.001
Ca              2.228e-003
   Ca+2                  2.126e-003  1.501e-003    -2.672    -2.824    -0.151
   CaHCO3+               9.631e-005  8.805e-005    -4.016    -4.055    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.992e-008  2.997e-008    -7.524    -7.523     0.001
   CaOH+                 2.787e-009  2.548e-009    -8.555    -8.594    -0.039
   CaHSO4+               1.877e-014  1.716e-014   -13.727   -13.766    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.015e-005    -4.006    -4.045    -0.039
   MnCl+                 7.413e-009  6.778e-009    -8.130    -8.169    -0.039
   FeCl+                 1.410e-009  1.289e-009    -8.851    -8.890    -0.039
   MnCl2                 2.663e-013  2.667e-013   -12.575   -12.574     0.001
   MnCl3-                7.244e-018  6.623e-018   -17.140   -17.179    -0.039
   FeCl+2                3.639e-025  2.543e-025   -24.439   -24.595    -0.156
   FeCl2+                1.120e-028  1.024e-028   -27.951   -27.990    -0.039
   FeCl3                 9.216e-034  9.231e-034   -33.035   -33.035     0.001
Fe(2)           5.982e-005
   Fe(HS)2               3.890e-005  3.896e-005    -4.410    -4.409     0.001
   Fe+2                  1.482e-005  1.036e-005    -4.829    -4.985    -0.156
   FeHCO3+               5.211e-006  4.765e-006    -5.283    -5.322    -0.039
   FeCO3                 5.475e-007  5.484e-007    -6.262    -6.261     0.001
   Fe(HS)3-              3.015e-007  2.757e-007    -6.521    -6.560    -0.039
   FeOH+                 3.664e-008  3.350e-008    -7.436    -7.475    -0.039
   FeCl+                 1.410e-009  1.289e-009    -8.851    -8.890    -0.039
   FeSO4                 1.840e-010  1.843e-010    -9.735    -9.734     0.001



   Fe(OH)2               2.912e-012  2.917e-012   -11.536   -11.535     0.001
   Fe(OH)3-              1.213e-015  1.109e-015   -14.916   -14.955    -0.039
   FeHSO4+               1.295e-016  1.184e-016   -15.888   -15.927    -0.039
Fe(3)           5.063e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.285e-014  2.090e-014   -13.641   -13.680    -0.039
   Fe(OH)4-              2.810e-016  2.569e-016   -15.551   -15.590    -0.039
   FeOH+2                8.828e-018  6.169e-018   -17.054   -17.210    -0.156
   Fe+3                  2.092e-022  9.340e-023   -21.679   -22.030    -0.350
   FeCl+2                3.639e-025  2.543e-025   -24.439   -24.595    -0.156
   FeSO4+                1.121e-025  1.025e-025   -24.950   -24.989    -0.039
   FeCl2+                1.120e-028  1.024e-028   -27.951   -27.990    -0.039
   Fe(SO4)2-             2.454e-031  2.244e-031   -30.610   -30.649    -0.039
   FeHSO4+2              3.838e-032  2.682e-032   -31.416   -31.571    -0.156
   Fe2(OH)2+4            4.295e-033  1.024e-033   -32.367   -32.990    -0.623
   FeCl3                 9.216e-034  9.231e-034   -33.035   -33.035     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.377   -44.350    -0.973
H(0)            1.514e-009
   H2                    7.572e-010  7.584e-010    -9.121    -9.120     0.001
K               1.893e-005
   K+                    1.893e-005  1.728e-005    -4.723    -4.762    -0.039
   KSO4-                 1.329e-011  1.215e-011   -10.876   -10.915    -0.039
Mg              8.388e-005
   Mg+2                  8.040e-005  5.704e-005    -4.095    -4.244    -0.149
   MgHCO3+               3.358e-006  3.070e-006    -5.474    -5.513    -0.039
   MgCO3                 1.199e-007  1.201e-007    -6.921    -6.920     0.001
   MgOH+                 2.317e-009  2.118e-009    -8.635    -8.674    -0.039
   MgSO4                 1.336e-009  1.338e-009    -8.874    -8.874     0.001
Mn(2)           3.793e-005
   Mn+2                  2.641e-005  1.846e-005    -4.578    -4.734    -0.156
   MnHCO3+               8.276e-006  7.567e-006    -5.082    -5.121    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.413e-009  6.778e-009    -8.130    -8.169    -0.039
   MnOH+                 5.308e-009  4.853e-009    -8.275    -8.314    -0.039
   MnSO4                 3.279e-010  3.284e-010    -9.484    -9.484     0.001
   MnCl2                 2.663e-013  2.667e-013   -12.575   -12.574     0.001
   MnCl3-                7.244e-018  6.623e-018   -17.140   -17.179    -0.039
   Mn(OH)3-              3.425e-019  3.131e-019   -18.465   -18.504    -0.039
Mn(3)           1.206e-034
   Mn+3                  1.206e-034  5.386e-035   -33.919   -34.269    -0.350
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.039   -83.194    -0.156
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.564   -96.603    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.987e-004    -3.663    -3.702    -0.039
   NaHCO3                5.131e-007  5.140e-007    -6.290    -6.289     0.001
   NaCO3-                8.931e-009  8.166e-009    -8.049    -8.088    -0.039
   NaSO4-                1.090e-010  9.965e-011    -9.963   -10.002    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.141   -74.140     0.001
S(-2)           2.082e-004
   HS-                   7.106e-005  6.497e-005    -4.148    -4.187    -0.039
   H2S                   5.543e-005  5.552e-005    -4.256    -4.256     0.001
   Fe(HS)2               3.890e-005  3.896e-005    -4.410    -4.409     0.001
   AsS(OH)(HS)-          3.191e-007  2.917e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              3.015e-007  2.757e-007    -6.521    -6.560    -0.039
   S5-2                  2.279e-007  1.689e-007    -6.642    -6.772    -0.130
   S4-2                  1.347e-007  9.855e-008    -6.871    -7.006    -0.136
   S6-2                  1.165e-007  8.743e-008    -6.934    -7.058    -0.125
   S-2                   1.149e-010  8.029e-011    -9.940   -10.095    -0.156
   S3-2                  4.815e-011  3.473e-011   -10.317   -10.459    -0.142
   S2-2                  2.765e-012  1.971e-012   -11.558   -11.705    -0.147
   As3S4(HS)2-           4.114e-016  3.762e-016   -15.386   -15.425    -0.039
S(6)            1.741e-007
   SO4-2                 1.422e-007  1.001e-007    -6.847    -7.000    -0.153
   CaSO4                 2.992e-008  2.997e-008    -7.524    -7.523     0.001



   MgSO4                 1.336e-009  1.338e-009    -8.874    -8.874     0.001
   MnSO4                 3.279e-010  3.284e-010    -9.484    -9.484     0.001
   FeSO4                 1.840e-010  1.843e-010    -9.735    -9.734     0.001
   NaSO4-                1.090e-010  9.965e-011    -9.963   -10.002    -0.039
   BaSO4                 1.838e-011  1.841e-011   -10.736   -10.735     0.001
   KSO4-                 1.329e-011  1.215e-011   -10.876   -10.915    -0.039
   HSO4-                 1.040e-012  9.509e-013   -11.983   -12.022    -0.039
   CaHSO4+               1.877e-014  1.716e-014   -13.727   -13.766    -0.039
   FeHSO4+               1.295e-016  1.184e-016   -15.888   -15.927    -0.039
   FeSO4+                1.121e-025  1.025e-025   -24.950   -24.989    -0.039
   Fe(SO4)2-             2.454e-031  2.244e-031   -30.610   -30.649    -0.039
   FeHSO4+2              3.838e-032  2.682e-032   -31.416   -31.571    -0.156

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.46   -9.82   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.00  -18.38   -1.38  As2O3
Artinite         -9.72   -0.12    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.37  -45.14    8.23  As2O5
As2S3(am)        -7.07  -51.97  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.49  -64.60  -50.11  Ba3(AsO4)2
Barite           -3.46  -13.43   -9.97  BaSO4
Birnessite      -28.35   15.26   43.60  MnO2
Bixbyite        -25.87  -26.48   -0.61  Mn2O3
Brucite          -7.06    9.78   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.86  -53.77  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.37   -2.49   -2.86  CH4
Claudetite      -17.04  -18.38   -1.34  As2O3
CO2(g)           -1.53   -3.00   -1.47  CO2
Dolomite         -1.29  -18.38  -17.09  CaMg(CO3)2
Dolomite(d)      -1.84  -18.38  -16.54  CaMg(CO3)2
Epsomite         -9.10  -11.24   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.28  -37.75  -45.03  Fe3S4
Gypsum           -5.24   -9.82   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.20   33.83   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.21  -38.18  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.06  -29.82   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.58  -42.79   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.45  -41.73   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.87   -9.90   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.07   12.27   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.29  -14.40   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.79  -59.50  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.71   -1.91    3.80  MnS



MnSO4           -14.40  -11.73    2.67  MnSO4
Nahcolite        -5.49   -6.04   -0.55  NaHCO3
Natron          -11.75  -13.06   -1.31  Na2CO3:10H2O
Nesquehonite     -4.28   -9.90   -5.62  MgCO3:3H2O
Nsutite         -27.31   15.26   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.67  -51.97  -46.30  As2S3
Portlandite     -11.60   11.20   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.91    9.29   15.20  Mn(OH)2
Pyrolusite      -26.12   15.26   41.38  MnO2
Realgar          -3.43  -23.37  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.43  -44.68  -20.25  FeAsO4:2H2O
Siderite          0.25  -10.64  -10.89  FeCO3
Siderite(d)(3)   -0.19  -10.64  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.22  -14.40   -0.18  Na2SO4
Thermonatrite   -13.18  -13.06    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.53  -12.09   -8.56  BaCO3

Reaction step 37.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.36   15.24   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.788e-002 -2.120e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.896e-005
Manganite          -13.09   12.25   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.239e-004  4.239e-004
Siderite(d)(3)      -0.17  -10.62  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.54  -12.10   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.514e-004  Surface charge, eq

Hfo_s         
 5.266e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      3.235e-006       0.614  3.236e-006      -5.490
Hfo_sOMn+        1.681e-006       0.319  1.681e-006      -5.774
Hfo_sOFe+        2.787e-007       0.053  2.787e-007      -6.555
Hfo_sOH2+        4.477e-008       0.009  4.477e-008      -7.349
Hfo_sOH          2.274e-008       0.004  2.274e-008      -7.643
Hfo_sOHBa+2      2.400e-009       0.000  2.400e-009      -8.620
Hfo_sO-          2.647e-010       0.000  2.647e-010      -9.577

Hfo           
 1.514e-004  Surface charge, eq

Hfo_w         
 2.106e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.299e-004       0.617  1.299e-004      -3.886
Hfo_wOH          6.599e-005       0.313  6.599e-005      -4.181
Hfo_wOFe+        7.545e-006       0.036  7.546e-006      -5.122
Hfo_wOMn+        3.875e-006       0.018  3.875e-006      -5.412
Hfo_wOCa+        1.407e-006       0.007  1.407e-006      -5.852
Hfo_wOMg+        9.341e-007       0.004  9.341e-007      -6.030
Hfo_wO-          7.679e-007       0.004  7.680e-007      -6.115
Hfo_wOFeOH       2.011e-007       0.001  2.011e-007      -6.697
Hfo_wH2AsO3      1.114e-008       0.000  1.114e-008      -7.953
Hfo_wOHSO4-2     3.925e-011       0.000  3.925e-011     -10.406
Hfo_wSO4-        3.873e-011       0.000  3.873e-011     -10.412
Hfo_wOBa+        1.509e-011       0.000  1.509e-011     -10.821
Hfo_wOHAsO4-3    5.206e-017       0.000  5.206e-017     -16.284
Hfo_wHAsO4-      4.517e-018       0.000  4.517e-018     -17.345
Hfo_wH2AsO4      2.877e-019       0.000  2.877e-019     -18.541

Mno           
-1.980e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.953e-028       0.000  1.953e-028     -27.709
Mno_O3Ca         1.212e-029       0.000  1.212e-029     -28.916
Mno_O3-2         1.102e-029       0.000  1.102e-029     -28.958
Mno_O3HMn+       2.709e-030       0.000  2.709e-030     -29.567
Mno_O3H-         3.831e-031       0.000  3.831e-031     -30.417
Mno_O3Na-        2.320e-031       0.000  2.320e-031     -30.635
Mno_O3Mg         1.720e-031       0.000  1.720e-031     -30.764
Mno_O3HCa+       1.466e-031       0.000  1.466e-031     -30.834
Mno_O3Ba         6.116e-032       0.000  6.116e-032     -31.214
Mno_O3HMg+       1.409e-033       0.000  1.409e-033     -32.851
Mno_O3HBa+       1.323e-033       0.000  1.323e-033     -32.878
Mno_O3HNa        7.523e-034       0.000  7.523e-034     -33.124
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.984e-041       0.000  6.985e-041     -40.156
Mno_O3H3Cl       1.733e-043       0.000  1.733e-043     -42.761

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.198e-007  3.198e-007
Ba               5.434e-007  5.434e-007
C                9.663e-003  9.663e-003
Ca               2.270e-003  2.270e-003
Cl               9.873e-005  9.873e-005
Fe               6.189e-005  6.189e-005
K                1.893e-005  1.893e-005
Mg               8.393e-005  8.393e-005
Mn               3.870e-005  3.870e-005



Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.996      Charge balance
                                       pe  =  -4.010      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.398e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.399e-003
                       Total CO2 (mol/kg)  =  6.296e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.520e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.45
                               Iterations  =  31
                                  Total H  = 1.110278e+002
                                  Total O  = 5.552225e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.094e-007  1.010e-007    -6.961    -6.996    -0.035
   OH-                   1.085e-007  9.914e-008    -6.965    -7.004    -0.039
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.198e-007
   AsS(OH)(HS)-          3.191e-007  2.916e-007    -6.496    -6.535    -0.039
   H3AsO3                6.556e-010  6.567e-010    -9.183    -9.183     0.001
   H2AsO3-               5.040e-012  4.605e-012   -11.298   -11.337    -0.039
   As3S4(HS)2-           4.386e-016  4.008e-016   -15.358   -15.397    -0.039
   H4AsO3+               3.595e-017  3.285e-017   -16.444   -16.484    -0.039
   HAsO3-2               1.306e-019  9.101e-020   -18.884   -19.041    -0.157
   AsO3-3                4.053e-028  1.799e-028   -27.392   -27.745    -0.353
As(5)           2.837e-018
   H2AsO4-               1.495e-018  1.366e-018   -17.825   -17.865    -0.039
   HAsO4-2               1.343e-018  9.358e-019   -17.872   -18.029    -0.157
   AsO4-3                4.676e-023  2.075e-023   -22.330   -22.683    -0.353
   H3AsO4                2.746e-023  2.751e-023   -22.561   -22.561     0.001
Ba              5.434e-007
   Ba+2                  5.251e-007  3.659e-007    -6.280    -6.437    -0.157
   BaHCO3+               1.796e-008  1.641e-008    -7.746    -7.785    -0.039
   BaCO3                 4.101e-010  4.108e-010    -9.387    -9.386     0.001
   BaSO4                 1.766e-011  1.769e-011   -10.753   -10.752     0.001
   BaOH+                 1.344e-013  1.228e-013   -12.872   -12.911    -0.039
C(-4)           3.367e-003
   CH4                   3.367e-003  3.373e-003    -2.473    -2.472     0.001
C(4)            6.296e-003
   HCO3-                 5.106e-003  4.678e-003    -2.292    -2.330    -0.038
   CO2                   1.060e-003  1.062e-003    -2.975    -2.974     0.001
   CaHCO3+               9.955e-005  9.095e-005    -4.002    -4.041    -0.039
   MnHCO3+               8.554e-006  7.816e-006    -5.068    -5.107    -0.039
   FeHCO3+               5.645e-006  5.157e-006    -5.248    -5.288    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.409e-006  3.114e-006    -5.467    -5.507    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.084e-006  2.173e-006    -5.511    -5.663    -0.152
   FeCO3                 5.737e-007  5.747e-007    -6.241    -6.241     0.001
   NaHCO3                5.214e-007  5.223e-007    -6.283    -6.282     0.001
   MgCO3                 1.178e-007  1.180e-007    -6.929    -6.928     0.001
   BaHCO3+               1.796e-008  1.641e-008    -7.746    -7.785    -0.039
   NaCO3-                8.793e-009  8.034e-009    -8.056    -8.095    -0.039
   BaCO3                 4.101e-010  4.108e-010    -9.387    -9.386     0.001
Ca              2.270e-003
   Ca+2                  2.165e-003  1.524e-003    -2.665    -2.817    -0.152
   CaHCO3+               9.955e-005  9.095e-005    -4.002    -4.041    -0.039



   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.929e-008  2.934e-008    -7.533    -7.533     0.001
   CaOH+                 2.742e-009  2.505e-009    -8.562    -8.601    -0.039
   CaHSO4+               1.899e-014  1.735e-014   -13.721   -13.761    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.009e-005    -4.006    -4.045    -0.040
   MnCl+                 7.530e-009  6.880e-009    -8.123    -8.162    -0.039
   FeCl+                 1.500e-009  1.371e-009    -8.824    -8.863    -0.039
   MnCl2                 2.701e-013  2.705e-013   -12.568   -12.568     0.001
   MnCl3-                7.347e-018  6.713e-018   -17.134   -17.173    -0.039
   FeCl+2                4.019e-025  2.801e-025   -24.396   -24.553    -0.157
   FeCl2+                1.233e-028  1.127e-028   -27.909   -27.948    -0.039
   FeCl3                 1.013e-033  1.015e-033   -32.994   -32.993     0.001
Fe(2)           6.189e-005
   Fe(HS)2               3.951e-005  3.958e-005    -4.403    -4.403     0.001
   Fe+2                  1.582e-005  1.102e-005    -4.801    -4.958    -0.157
   FeHCO3+               5.645e-006  5.157e-006    -5.248    -5.288    -0.039
   FeCO3                 5.737e-007  5.747e-007    -6.241    -6.241     0.001
   Fe(HS)3-              2.994e-007  2.736e-007    -6.524    -6.563    -0.039
   FeOH+                 3.779e-008  3.453e-008    -7.423    -7.462    -0.039
   FeCl+                 1.500e-009  1.371e-009    -8.824    -8.863    -0.039
   FeSO4                 1.888e-010  1.891e-010    -9.724    -9.723     0.001
   Fe(OH)2               2.905e-012  2.910e-012   -11.537   -11.536     0.001
   Fe(OH)3-              1.172e-015  1.071e-015   -14.931   -14.970    -0.039
   FeHSO4+               1.374e-016  1.255e-016   -15.862   -15.901    -0.039
Fe(3)           5.139e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.362e-014  2.158e-014   -13.627   -13.666    -0.039
   Fe(OH)4-              2.722e-016  2.487e-016   -15.565   -15.604    -0.039
   FeOH+2                9.445e-018  6.582e-018   -17.025   -17.182    -0.157
   Fe+3                  2.320e-022  1.029e-022   -21.635   -21.987    -0.353
   FeCl+2                4.019e-025  2.801e-025   -24.396   -24.553    -0.157
   FeSO4+                1.192e-025  1.089e-025   -24.924   -24.963    -0.039
   FeCl2+                1.233e-028  1.127e-028   -27.909   -27.948    -0.039
   Fe(SO4)2-             2.515e-031  2.298e-031   -30.599   -30.639    -0.039
   FeHSO4+2              4.224e-032  2.944e-032   -31.374   -31.531    -0.157
   Fe2(OH)2+4            4.943e-033  1.166e-033   -32.306   -32.933    -0.627
   FeCl3                 1.013e-033  1.015e-033   -32.994   -32.993     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.299   -44.279    -0.980
H(0)            1.507e-009
   H2                    7.535e-010  7.548e-010    -9.123    -9.122     0.001
K               1.893e-005
   K+                    1.893e-005  1.727e-005    -4.723    -4.763    -0.040
   KSO4-                 1.281e-011  1.171e-011   -10.892   -10.932    -0.039
Mg              8.393e-005
   Mg+2                  8.040e-005  5.690e-005    -4.095    -4.245    -0.150
   MgHCO3+               3.409e-006  3.114e-006    -5.467    -5.507    -0.039
   MgCO3                 1.178e-007  1.180e-007    -6.929    -6.928     0.001
   MgOH+                 2.239e-009  2.046e-009    -8.650    -8.689    -0.039
   MgSO4                 1.284e-009  1.287e-009    -8.891    -8.891     0.001
Mn(2)           3.870e-005
   Mn+2                  2.690e-005  1.875e-005    -4.570    -4.727    -0.157
   MnHCO3+               8.554e-006  7.816e-006    -5.068    -5.107    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.530e-009  6.880e-009    -8.123    -8.162    -0.039
   MnOH+                 5.223e-009  4.772e-009    -8.282    -8.321    -0.039
   MnSO4                 3.210e-010  3.216e-010    -9.493    -9.493     0.001
   MnCl2                 2.701e-013  2.705e-013   -12.568   -12.568     0.001
   MnCl3-                7.347e-018  6.713e-018   -17.134   -17.173    -0.039
   Mn(OH)3-              3.158e-019  2.886e-019   -18.501   -18.540    -0.039
Mn(3)           1.276e-034
   Mn+3                  1.276e-034  5.664e-035   -33.894   -34.247    -0.353
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.083   -83.240    -0.157
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.594   -96.633    -0.039
Na              2.176e-004



   Na+                   2.171e-004  1.985e-004    -3.663    -3.702    -0.039
   NaHCO3                5.214e-007  5.223e-007    -6.283    -6.282     0.001
   NaCO3-                8.793e-009  8.034e-009    -8.056    -8.095    -0.039
   NaSO4-                1.051e-010  9.599e-011    -9.979   -10.018    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.137   -74.136     0.001
S(-2)           2.082e-004
   HS-                   6.947e-005  6.347e-005    -4.158    -4.197    -0.039
   H2S                   5.593e-005  5.602e-005    -4.252    -4.252     0.001
   Fe(HS)2               3.951e-005  3.958e-005    -4.403    -4.403     0.001
   AsS(OH)(HS)-          3.191e-007  2.916e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              2.994e-007  2.736e-007    -6.524    -6.563    -0.039
   S5-2                  2.159e-007  1.597e-007    -6.666    -6.797    -0.131
   S4-2                  1.277e-007  9.320e-008    -6.894    -7.031    -0.137
   S6-2                  1.104e-007  8.269e-008    -6.957    -7.083    -0.126
   S-2                   1.090e-010  7.593e-011    -9.963   -10.120    -0.157
   S3-2                  4.564e-011  3.284e-011   -10.341   -10.484    -0.143
   S2-2                  2.621e-012  1.864e-012   -11.582   -11.730    -0.148
   As3S4(HS)2-           4.386e-016  4.008e-016   -15.358   -15.397    -0.039
S(6)            1.687e-007
   SO4-2                 1.375e-007  9.647e-008    -6.862    -7.016    -0.154
   CaSO4                 2.929e-008  2.934e-008    -7.533    -7.533     0.001
   MgSO4                 1.284e-009  1.287e-009    -8.891    -8.891     0.001
   MnSO4                 3.210e-010  3.216e-010    -9.493    -9.493     0.001
   FeSO4                 1.888e-010  1.891e-010    -9.724    -9.723     0.001
   NaSO4-                1.051e-010  9.599e-011    -9.979   -10.018    -0.039
   BaSO4                 1.766e-011  1.769e-011   -10.753   -10.752     0.001
   KSO4-                 1.281e-011  1.171e-011   -10.892   -10.932    -0.039
   HSO4-                 1.036e-012  9.469e-013   -11.984   -12.024    -0.039
   CaHSO4+               1.899e-014  1.735e-014   -13.721   -13.761    -0.039
   FeHSO4+               1.374e-016  1.255e-016   -15.862   -15.901    -0.039
   FeSO4+                1.192e-025  1.089e-025   -24.924   -24.963    -0.039
   Fe(SO4)2-             2.515e-031  2.298e-031   -30.599   -30.639    -0.039
   FeHSO4+2              4.224e-032  2.944e-032   -31.374   -31.531    -0.157

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.47   -9.83   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.99  -18.37   -1.38  As2O3
Artinite         -9.76   -0.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.12    8.23  As2O5
As2S3(am)        -7.04  -51.94  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.57  -64.68  -50.11  Ba3(AsO4)2
Barite           -3.48  -13.45   -9.97  BaSO4
Birnessite      -28.36   15.24   43.60  MnO2
Bixbyite        -25.91  -26.52   -0.61  Mn2O3
Brucite          -7.09    9.75   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.91  -53.82  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.39   -2.47   -2.86  CH4
Claudetite      -17.03  -18.37   -1.34  As2O3
CO2(g)           -1.51   -2.97   -1.47  CO2
Dolomite         -1.30  -18.39  -17.09  CaMg(CO3)2
Dolomite(d)      -1.85  -18.39  -16.54  CaMg(CO3)2
Epsomite         -9.12  -11.26   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.30  -37.74  -45.03  Fe3S4
Gypsum           -5.25   -9.83   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.26   33.77   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.24  -38.20  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.12  -29.89   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.37  -43.20   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.57  -42.78   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.44  -41.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.62  -45.01   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.88   -9.91   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.09   12.25   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.31  -14.42   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.84  -59.55  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.73   -1.93    3.80  MnS
MnSO4           -14.41  -11.74    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3
Natron          -11.76  -13.07   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.91   -5.62  MgCO3:3H2O
Nsutite         -27.33   15.24   42.56  MnO2
O2(g)           -71.24  -74.14   -2.89  O2
Orpiment         -5.64  -51.94  -46.30  As2S3
Portlandite     -11.63   11.17   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.94    9.26   15.20  Mn(OH)2
Pyrolusite      -26.14   15.24   41.38  MnO2
Realgar          -3.42  -23.36  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.27  -10.62  -10.89  FeCO3
Siderite(d)(3)   -0.17  -10.62  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.24  -14.42   -0.18  Na2SO4
Thermonatrite   -13.19  -13.07    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.54  -12.10   -8.56  BaCO3

Reaction step 38.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.38   15.22   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.784e-002 -2.162e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -7.112e-005
Manganite          -13.11   12.23   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.233e-004  4.233e-004
Siderite(d)(3)      -0.15  -10.60  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.55  -12.11   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.527e-004  Surface charge, eq

Hfo_s         
 5.264e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.264e-006       0.620  3.264e-006      -5.486
Hfo_sOMn+        1.644e-006       0.312  1.644e-006      -5.784
Hfo_sOFe+        2.851e-007       0.054  2.851e-007      -6.545
Hfo_sOH2+        4.591e-008       0.009  4.591e-008      -7.338
Hfo_sOH          2.260e-008       0.004  2.260e-008      -7.646
Hfo_sOHBa+2      2.378e-009       0.000  2.378e-009      -8.624
Hfo_sO-          2.549e-010       0.000  2.549e-010      -9.594

Hfo           
 1.527e-004  Surface charge, eq

Hfo_w         
 2.106e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.314e-004       0.624  1.314e-004      -3.881
Hfo_wOH          6.468e-005       0.307  6.468e-005      -4.189
Hfo_wOFe+        7.614e-006       0.036  7.614e-006      -5.118
Hfo_wOMn+        3.737e-006       0.018  3.737e-006      -5.427
Hfo_wOCa+        1.357e-006       0.006  1.357e-006      -5.867
Hfo_wOMg+        8.852e-007       0.004  8.853e-007      -6.053
Hfo_wO-          7.295e-007       0.003  7.296e-007      -6.137
Hfo_wOFeOH       1.967e-007       0.001  1.967e-007      -6.706
Hfo_wH2AsO3      1.107e-008       0.000  1.107e-008      -7.956
Hfo_wSO4-        3.780e-011       0.000  3.780e-011     -10.423
Hfo_wOHSO4-2     3.712e-011       0.000  3.712e-011     -10.430
Hfo_wOBa+        1.429e-011       0.000  1.429e-011     -10.845
Hfo_wOHAsO4-3    4.732e-017       0.000  4.732e-017     -16.325
Hfo_wHAsO4-      4.371e-018       0.000  4.371e-018     -17.359
Hfo_wH2AsO4      2.873e-019       0.000  2.873e-019     -18.542

Mno           
-1.005e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.013e-025       0.000  1.013e-025     -24.994
Mno_O3Ca         6.286e-027       0.000  6.286e-027     -26.202
Mno_O3-2         5.631e-027       0.000  5.631e-027     -26.249
Mno_O3HMn+       1.449e-027       0.000  1.449e-027     -26.839
Mno_O3H-         2.020e-028       0.000  2.020e-028     -27.695
Mno_O3Na-        1.184e-028       0.000  1.184e-028     -27.927
Mno_O3Mg         8.767e-029       0.000  8.767e-029     -28.057



Mno_O3HCa+       7.847e-029       0.000  7.847e-029     -28.105
Mno_O3Ba         3.115e-029       0.000  3.115e-029     -28.507
Mno_O3HMg+       7.411e-031       0.000  7.411e-031     -30.130
Mno_O3HBa+       6.954e-031       0.000  6.955e-031     -30.158
Mno_O3HNa        3.963e-031       0.000  3.963e-031     -30.402
Mno_O3H2         5.439e-033       0.000  5.439e-033     -32.264
Mno_O3H3+        3.919e-038       0.000  3.920e-038     -37.407
Mno_O3H3Cl       9.718e-041       0.000  9.718e-041     -40.012

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.199e-007  3.199e-007
Ba               5.435e-007  5.435e-007
C                9.906e-003  9.905e-003
Ca               2.312e-003  2.311e-003
Cl               9.873e-005  9.873e-005
Fe               6.398e-005  6.398e-005
K                1.893e-005  1.893e-005
Mg               8.398e-005  8.398e-005
Mn               3.946e-005  3.946e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.982      Charge balance
                                       pe  =  -3.995      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.523e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.490e-003
                       Total CO2 (mol/kg)  =  6.439e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.534e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.40
                               Iterations  =  30
                                  Total H  = 1.110282e+002
                                  Total O  = 5.552258e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.129e-007  1.042e-007    -6.947    -6.982    -0.035
   OH-                   1.052e-007  9.608e-008    -6.978    -7.017    -0.039
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.199e-007
   AsS(OH)(HS)-          3.192e-007  2.915e-007    -6.496    -6.535    -0.039
   H3AsO3                6.646e-010  6.658e-010    -9.177    -9.177     0.001
   H2AsO3-               4.956e-012  4.525e-012   -11.305   -11.344    -0.039
   As3S4(HS)2-           4.666e-016  4.260e-016   -15.331   -15.371    -0.039
   H4AsO3+               3.763e-017  3.436e-017   -16.424   -16.464    -0.039
   HAsO3-2               1.247e-019  8.668e-020   -18.904   -19.062    -0.158
   AsO3-3                3.764e-028  1.660e-028   -27.424   -27.780    -0.355
As(5)           2.765e-018
   H2AsO4-               1.476e-018  1.348e-018   -17.831   -17.870    -0.039
   HAsO4-2               1.288e-018  8.953e-019   -17.890   -18.048    -0.158
   AsO4-3                4.362e-023  1.924e-023   -22.360   -22.716    -0.355
   H3AsO4                2.797e-023  2.802e-023   -22.553   -22.553     0.001
Ba              5.435e-007
   Ba+2                  5.248e-007  3.648e-007    -6.280    -6.438    -0.158
   BaHCO3+               1.821e-008  1.663e-008    -7.740    -7.779    -0.039
   BaCO3                 4.027e-010  4.034e-010    -9.395    -9.394     0.001
   BaSO4                 1.699e-011  1.702e-011   -10.770   -10.769     0.001



   BaOH+                 1.299e-013  1.186e-013   -12.886   -12.926    -0.039
C(-4)           3.467e-003
   CH4                   3.467e-003  3.473e-003    -2.460    -2.459     0.001
C(4)            6.439e-003
   HCO3-                 5.193e-003  4.755e-003    -2.285    -2.323    -0.038
   CO2                   1.112e-003  1.114e-003    -2.954    -2.953     0.001
   CaHCO3+               1.028e-004  9.384e-005    -3.988    -4.028    -0.039
   MnHCO3+               8.832e-006  8.064e-006    -5.054    -5.093    -0.039
   FeHCO3+               6.098e-006  5.568e-006    -5.215    -5.254    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.458e-006  3.158e-006    -5.461    -5.501    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.046e-006  2.141e-006    -5.516    -5.669    -0.153
   FeCO3                 6.003e-007  6.013e-007    -6.222    -6.221     0.001
   NaHCO3                5.296e-007  5.305e-007    -6.276    -6.275     0.001
   MgCO3                 1.157e-007  1.159e-007    -6.937    -6.936     0.001
   BaHCO3+               1.821e-008  1.663e-008    -7.740    -7.779    -0.039
   NaCO3-                8.661e-009  7.908e-009    -8.062    -8.102    -0.039
   BaCO3                 4.027e-010  4.034e-010    -9.395    -9.394     0.001
Ca              2.312e-003
   Ca+2                  2.203e-003  1.547e-003    -2.657    -2.810    -0.153
   CaHCO3+               1.028e-004  9.384e-005    -3.988    -4.028    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.869e-008  2.874e-008    -7.542    -7.542     0.001
   CaOH+                 2.700e-009  2.465e-009    -8.569    -8.608    -0.039
   CaHSO4+               1.921e-014  1.754e-014   -13.717   -13.756    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.002e-005    -4.006    -4.046    -0.040
   MnCl+                 7.644e-009  6.979e-009    -8.117    -8.156    -0.039
   FeCl+                 1.594e-009  1.455e-009    -8.798    -8.837    -0.039
   MnCl2                 2.738e-013  2.743e-013   -12.563   -12.562     0.001
   MnCl3-                7.448e-018  6.800e-018   -17.128   -17.167    -0.039
   FeCl+2                4.423e-025  3.074e-025   -24.354   -24.512    -0.158
   FeCl2+                1.354e-028  1.236e-028   -27.868   -27.908    -0.039
   FeCl3                 1.111e-033  1.113e-033   -32.954   -32.954     0.001
Fe(2)           6.398e-005
   Fe(HS)2               4.010e-005  4.017e-005    -4.397    -4.396     0.001
   Fe+2                  1.685e-005  1.171e-005    -4.773    -4.931    -0.158
   FeHCO3+               6.098e-006  5.568e-006    -5.215    -5.254    -0.039
   FeCO3                 6.003e-007  6.013e-007    -6.222    -6.221     0.001
   Fe(HS)3-              2.972e-007  2.714e-007    -6.527    -6.566    -0.039
   FeOH+                 3.893e-008  3.554e-008    -7.410    -7.449    -0.039
   FeCl+                 1.594e-009  1.455e-009    -8.798    -8.837    -0.039
   FeSO4                 1.935e-010  1.938e-010    -9.713    -9.713     0.001
   Fe(OH)2               2.898e-012  2.904e-012   -11.538   -11.537     0.001
   Fe(OH)3-              1.134e-015  1.035e-015   -14.945   -14.985    -0.039
   FeHSO4+               1.453e-016  1.327e-016   -15.838   -15.877    -0.039
Fe(3)           5.215e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.439e-014  2.227e-014   -13.613   -13.652    -0.039
   Fe(OH)4-              2.640e-016  2.410e-016   -15.578   -15.618    -0.039
   FeOH+2                1.008e-017  7.007e-018   -16.996   -17.154    -0.158
   Fe+3                  2.564e-022  1.131e-022   -21.591   -21.947    -0.355
   FeCl+2                4.423e-025  3.074e-025   -24.354   -24.512    -0.158
   FeSO4+                1.264e-025  1.154e-025   -24.898   -24.938    -0.039
   FeCl2+                1.354e-028  1.236e-028   -27.868   -27.908    -0.039
   Fe(SO4)2-             2.574e-031  2.350e-031   -30.589   -30.629    -0.039
   FeHSO4+2              4.631e-032  3.219e-032   -31.334   -31.492    -0.158
   Fe2(OH)2+4            5.663e-033  1.322e-033   -32.247   -32.879    -0.632
   FeCl3                 1.111e-033  1.113e-033   -32.954   -32.954     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.224   -44.211    -0.987
H(0)            1.500e-009
   H2                    7.501e-010  7.514e-010    -9.125    -9.124     0.001
K               1.893e-005
   K+                    1.893e-005  1.726e-005    -4.723    -4.763    -0.040
   KSO4-                 1.236e-011  1.129e-011   -10.908   -10.947    -0.039
Mg              8.398e-005



   Mg+2                  8.040e-005  5.676e-005    -4.095    -4.246    -0.151
   MgHCO3+               3.458e-006  3.158e-006    -5.461    -5.501    -0.039
   MgCO3                 1.157e-007  1.159e-007    -6.937    -6.936     0.001
   MgOH+                 2.166e-009  1.978e-009    -8.664    -8.704    -0.039
   MgSO4                 1.236e-009  1.238e-009    -8.908    -8.907     0.001
Mn(2)           3.946e-005
   Mn+2                  2.738e-005  1.903e-005    -4.563    -4.721    -0.158
   MnHCO3+               8.832e-006  8.064e-006    -5.054    -5.093    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.644e-009  6.979e-009    -8.117    -8.156    -0.039
   MnOH+                 5.142e-009  4.695e-009    -8.289    -8.328    -0.039
   MnSO4                 3.145e-010  3.150e-010    -9.502    -9.502     0.001
   MnCl2                 2.738e-013  2.743e-013   -12.563   -12.562     0.001
   MnCl3-                7.448e-018  6.800e-018   -17.128   -17.167    -0.039
   Mn(OH)3-              2.921e-019  2.667e-019   -18.534   -18.574    -0.039
Mn(3)           1.348e-034
   Mn+3                  1.348e-034  5.946e-035   -33.870   -34.226    -0.355
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.126   -83.284    -0.158
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.623   -96.663    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.984e-004    -3.663    -3.702    -0.039
   NaHCO3                5.296e-007  5.305e-007    -6.276    -6.275     0.001
   NaCO3-                8.661e-009  7.908e-009    -8.062    -8.102    -0.039
   NaSO4-                1.014e-010  9.256e-011    -9.994   -10.034    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.133   -74.132     0.001
S(-2)           2.082e-004
   HS-                   6.795e-005  6.204e-005    -4.168    -4.207    -0.039
   H2S                   5.640e-005  5.650e-005    -4.249    -4.248     0.001
   Fe(HS)2               4.010e-005  4.017e-005    -4.397    -4.396     0.001
   AsS(OH)(HS)-          3.192e-007  2.915e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              2.972e-007  2.714e-007    -6.527    -6.566    -0.039
   S5-2                  2.049e-007  1.513e-007    -6.688    -6.820    -0.132
   S4-2                  1.212e-007  8.830e-008    -6.917    -7.054    -0.138
   S6-2                  1.048e-007  7.833e-008    -6.980    -7.106    -0.126
   S-2                   1.035e-010  7.193e-011    -9.985   -10.143    -0.158
   S3-2                  4.334e-011  3.111e-011   -10.363   -10.507    -0.144
   S2-2                  2.489e-012  1.766e-012   -11.604   -11.753    -0.149
   As3S4(HS)2-           4.666e-016  4.260e-016   -15.331   -15.371    -0.039
S(6)            1.636e-007
   SO4-2                 1.330e-007  9.308e-008    -6.876    -7.031    -0.155
   CaSO4                 2.869e-008  2.874e-008    -7.542    -7.542     0.001
   MgSO4                 1.236e-009  1.238e-009    -8.908    -8.907     0.001
   MnSO4                 3.145e-010  3.150e-010    -9.502    -9.502     0.001
   FeSO4                 1.935e-010  1.938e-010    -9.713    -9.713     0.001
   NaSO4-                1.014e-010  9.256e-011    -9.994   -10.034    -0.039
   BaSO4                 1.699e-011  1.702e-011   -10.770   -10.769     0.001
   KSO4-                 1.236e-011  1.129e-011   -10.908   -10.947    -0.039
   HSO4-                 1.032e-012  9.427e-013   -11.986   -12.026    -0.039
   CaHSO4+               1.921e-014  1.754e-014   -13.717   -13.756    -0.039
   FeHSO4+               1.453e-016  1.327e-016   -15.838   -15.877    -0.039
   FeSO4+                1.264e-025  1.154e-025   -24.898   -24.938    -0.039
   Fe(SO4)2-             2.574e-031  2.350e-031   -30.589   -30.629    -0.039
   FeHSO4+2              4.631e-032  3.219e-032   -31.334   -31.492    -0.158

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.48   -9.84   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.97  -18.35   -1.38  As2O3
Artinite         -9.80   -0.20    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -7.02  -51.92  -44.90  As2S3



As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.64  -64.75  -50.11  Ba3(AsO4)2
Barite           -3.50  -13.47   -9.97  BaSO4
Birnessite      -28.38   15.22   43.60  MnO2
Bixbyite        -25.95  -26.56   -0.61  Mn2O3
Brucite          -7.12    9.72   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.96  -53.86  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.40   -2.46   -2.86  CH4
Claudetite      -17.01  -18.35   -1.34  As2O3
CO2(g)           -1.49   -2.95   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.14  -11.28   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.31  -37.72  -45.03  Fe3S4
Gypsum           -5.26   -9.84   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.32   33.71   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.26  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.18  -29.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.43  -41.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.60  -44.99   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.11   12.23   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O
Mirabilite      -13.32  -14.44   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.89  -59.59  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.75   -1.95    3.80  MnS
MnSO4           -14.42  -11.75    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3
Natron          -11.76  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.35   15.22   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.62  -51.92  -46.30  As2S3
Portlandite     -11.65   11.15   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.96    9.24   15.20  Mn(OH)2
Pyrolusite      -26.16   15.22   41.38  MnO2
Realgar          -3.41  -23.35  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.29  -10.60  -10.89  FeCO3
Siderite(d)(3)   -0.15  -10.60  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.26  -14.44   -0.18  Na2SO4
Thermonatrite   -13.20  -13.07    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.11   -8.56  BaCO3



Reaction step 39.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.40   15.20   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.780e-002 -2.203e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -7.330e-005
Manganite          -13.13   12.21   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.227e-004  4.227e-004
Siderite(d)(3)      -0.13  -10.58  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.55  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.541e-004  Surface charge, eq

Hfo_s         
 5.263e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.292e-006       0.625  3.292e-006      -5.483
Hfo_sOMn+        1.608e-006       0.306  1.608e-006      -5.794
Hfo_sOFe+        2.914e-007       0.055  2.914e-007      -6.535
Hfo_sOH2+        4.702e-008       0.009  4.703e-008      -7.328
Hfo_sOH          2.246e-008       0.004  2.246e-008      -7.649
Hfo_sOHBa+2      2.356e-009       0.000  2.356e-009      -8.628
Hfo_sO-          2.458e-010       0.000  2.458e-010      -9.609

Hfo           
 1.541e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.328e-004       0.631  1.328e-004      -3.877
Hfo_wOH          6.342e-005       0.301  6.343e-005      -4.198
Hfo_wOFe+        7.679e-006       0.036  7.679e-006      -5.115
Hfo_wOMn+        3.607e-006       0.017  3.607e-006      -5.443
Hfo_wOCa+        1.310e-006       0.006  1.310e-006      -5.883
Hfo_wOMg+        8.401e-007       0.004  8.402e-007      -6.076
Hfo_wO-          6.941e-007       0.003  6.941e-007      -6.159
Hfo_wOFeOH       1.925e-007       0.001  1.925e-007      -6.716



Hfo_wH2AsO3      1.101e-008       0.000  1.101e-008      -7.958
Hfo_wSO4-        3.689e-011       0.000  3.689e-011     -10.433
Hfo_wOHSO4-2     3.515e-011       0.000  3.515e-011     -10.454
Hfo_wOBa+        1.356e-011       0.000  1.356e-011     -10.868
Hfo_wOHAsO4-3    4.315e-017       0.000  4.315e-017     -16.365
Hfo_wHAsO4-      4.234e-018       0.000  4.234e-018     -17.373
Hfo_wH2AsO4      2.868e-019       0.000  2.868e-019     -18.542

Mno           
-1.729e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.779e-028       0.000  1.779e-028     -27.750
Mno_O3Ca         1.104e-029       0.000  1.104e-029     -28.957
Mno_O3-2         9.745e-030       0.000  9.746e-030     -29.011
Mno_O3HMn+       2.623e-030       0.000  2.623e-030     -29.581
Mno_O3H-         3.602e-031       0.000  3.603e-031     -30.443
Mno_O3Na-        2.048e-031       0.000  2.048e-031     -30.689
Mno_O3Mg         1.514e-031       0.000  1.514e-031     -30.820
Mno_O3HCa+       1.420e-031       0.000  1.420e-031     -30.848
Mno_O3Ba         5.375e-032       0.000  5.375e-032     -31.270
Mno_O3HMg+       1.319e-033       0.000  1.319e-033     -32.880
Mno_O3HBa+       1.237e-033       0.000  1.237e-033     -32.908
Mno_O3HNa        7.064e-034       0.000  7.065e-034     -33.151
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        7.428e-041       0.000  7.428e-041     -40.129
Mno_O3H3Cl       1.840e-043       0.000  1.841e-043     -42.735

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.199e-007  3.199e-007
Ba               5.435e-007  5.435e-007
C                1.015e-002  1.015e-002
Ca               2.353e-003  2.353e-003
Cl               9.873e-005  9.873e-005
Fe               6.610e-005  6.610e-005
K                1.893e-005  1.893e-005
Mg               8.403e-005  8.402e-005
Mn               4.021e-005  4.021e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.969      Charge balance
                                       pe  =  -3.981      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.645e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.579e-003
                       Total CO2 (mol/kg)  =  6.581e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.547e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.36
                               Iterations  =  30
                                  Total H  = 1.110286e+002
                                  Total O  = 5.552291e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.165e-007  1.074e-007    -6.934    -6.969    -0.035
   OH-                   1.022e-007  9.322e-008    -6.991    -7.030    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.199e-007
   AsS(OH)(HS)-          3.193e-007  2.913e-007    -6.496    -6.536    -0.040
   H3AsO3                6.738e-010  6.750e-010    -9.171    -9.171     0.001
   H2AsO3-               4.878e-012  4.451e-012   -11.312   -11.352    -0.040
   As3S4(HS)2-           4.953e-016  4.520e-016   -15.305   -15.345    -0.040
   H4AsO3+               3.935e-017  3.591e-017   -16.405   -16.445    -0.040
   HAsO3-2               1.193e-019  8.271e-020   -18.923   -19.082    -0.159
   AsO3-3                3.506e-028  1.537e-028   -27.455   -27.813    -0.358
As(5)           2.697e-018
   H2AsO4-               1.459e-018  1.332e-018   -17.836   -17.876    -0.040
   HAsO4-2               1.238e-018  8.581e-019   -17.907   -18.066    -0.159
   AsO4-3                4.081e-023  1.789e-023   -22.389   -22.747    -0.358
   H3AsO4                2.848e-023  2.853e-023   -22.545   -22.545     0.001
Ba              5.435e-007
   Ba+2                  5.246e-007  3.637e-007    -6.280    -6.439    -0.159
   BaHCO3+               1.845e-008  1.684e-008    -7.734    -7.774    -0.040
   BaCO3                 3.957e-010  3.964e-010    -9.403    -9.402     0.001
   BaSO4                 1.636e-011  1.638e-011   -10.786   -10.786     0.001
   BaOH+                 1.258e-013  1.148e-013   -12.900   -12.940    -0.040
C(-4)           3.566e-003
   CH4                   3.566e-003  3.573e-003    -2.448    -2.447     0.001
C(4)            6.581e-003
   HCO3-                 5.278e-003  4.830e-003    -2.277    -2.316    -0.039
   CO2                   1.164e-003  1.166e-003    -2.934    -2.933     0.001
   CaHCO3+               1.060e-004  9.673e-005    -3.975    -4.014    -0.040
   MnHCO3+               9.110e-006  8.312e-006    -5.040    -5.080    -0.040
   FeHCO3+               6.571e-006  5.996e-006    -5.182    -5.222    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.507e-006  3.200e-006    -5.455    -5.495    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.009e-006  2.110e-006    -5.522    -5.676    -0.154
   FeCO3                 6.271e-007  6.282e-007    -6.203    -6.202     0.001
   NaHCO3                5.376e-007  5.385e-007    -6.270    -6.269     0.001
   MgCO3                 1.138e-007  1.140e-007    -6.944    -6.943     0.001
   BaHCO3+               1.845e-008  1.684e-008    -7.734    -7.774    -0.040
   NaCO3-                8.536e-009  7.789e-009    -8.069    -8.109    -0.040
   BaCO3                 3.957e-010  3.964e-010    -9.403    -9.402     0.001
Ca              2.353e-003
   Ca+2                  2.241e-003  1.570e-003    -2.650    -2.804    -0.155
   CaHCO3+               1.060e-004  9.673e-005    -3.975    -4.014    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.811e-008  2.816e-008    -7.551    -7.550     0.001
   CaOH+                 2.659e-009  2.426e-009    -8.575    -8.615    -0.040
   CaHSO4+               1.941e-014  1.771e-014   -13.712   -13.752    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.996e-005    -4.006    -4.046    -0.040
   MnCl+                 7.756e-009  7.077e-009    -8.110    -8.150    -0.040
   FeCl+                 1.689e-009  1.542e-009    -8.772    -8.812    -0.040
   MnCl2                 2.774e-013  2.779e-013   -12.557   -12.556     0.001
   MnCl3-                7.546e-018  6.886e-018   -17.122   -17.162    -0.040
   FeCl+2                4.853e-025  3.364e-025   -24.314   -24.473    -0.159
   FeCl2+                1.481e-028  1.352e-028   -27.829   -27.869    -0.040
   FeCl3                 1.214e-033  1.216e-033   -32.916   -32.915     0.001
Fe(2)           6.610e-005
   Fe(HS)2               4.066e-005  4.073e-005    -4.391    -4.390     0.001
   Fe+2                  1.791e-005  1.241e-005    -4.747    -4.906    -0.159
   FeHCO3+               6.571e-006  5.996e-006    -5.182    -5.222    -0.040
   FeCO3                 6.271e-007  6.282e-007    -6.203    -6.202     0.001
   Fe(HS)3-              2.949e-007  2.691e-007    -6.530    -6.570    -0.040
   FeOH+                 4.006e-008  3.655e-008    -7.397    -7.437    -0.040
   FeCl+                 1.689e-009  1.542e-009    -8.772    -8.812    -0.040
   FeSO4                 1.981e-010  1.984e-010    -9.703    -9.702     0.001
   Fe(OH)2               2.892e-012  2.897e-012   -11.539   -11.538     0.001



   Fe(OH)3-              1.098e-015  1.002e-015   -14.959   -14.999    -0.040
   FeHSO4+               1.535e-016  1.400e-016   -15.814   -15.854    -0.040
Fe(3)           5.291e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.516e-014  2.295e-014   -13.599   -13.639    -0.040
   Fe(OH)4-              2.563e-016  2.339e-016   -15.591   -15.631    -0.040
   FeOH+2                1.074e-017  7.444e-018   -16.969   -17.128    -0.159
   Fe+3                  2.824e-022  1.238e-022   -21.549   -21.907    -0.358
   FeCl+2                4.853e-025  3.364e-025   -24.314   -24.473    -0.159
   FeSO4+                1.337e-025  1.220e-025   -24.874   -24.914    -0.040
   FeCl2+                1.481e-028  1.352e-028   -27.829   -27.869    -0.040
   Fe(SO4)2-             2.630e-031  2.400e-031   -30.580   -30.620    -0.040
   FeHSO4+2              5.061e-032  3.509e-032   -31.296   -31.455    -0.159
   Fe2(OH)2+4            6.459e-033  1.492e-033   -32.190   -32.826    -0.637
   FeCl3                 1.214e-033  1.216e-033   -32.916   -32.915     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.151   -44.145    -0.995
H(0)            1.493e-009
   H2                    7.467e-010  7.481e-010    -9.127    -9.126     0.001
K               1.893e-005
   K+                    1.893e-005  1.725e-005    -4.723    -4.763    -0.040
   KSO4-                 1.194e-011  1.089e-011   -10.923   -10.963    -0.040
Mg              8.403e-005
   Mg+2                  8.040e-005  5.662e-005    -4.095    -4.247    -0.152
   MgHCO3+               3.507e-006  3.200e-006    -5.455    -5.495    -0.040
   MgCO3                 1.138e-007  1.140e-007    -6.944    -6.943     0.001
   MgOH+                 2.098e-009  1.914e-009    -8.678    -8.718    -0.040
   MgSO4                 1.191e-009  1.193e-009    -8.924    -8.923     0.001
Mn(2)           4.021e-005
   Mn+2                  2.785e-005  1.931e-005    -4.555    -4.714    -0.159
   MnHCO3+               9.110e-006  8.312e-006    -5.040    -5.080    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.756e-009  7.077e-009    -8.110    -8.150    -0.040
   MnOH+                 5.065e-009  4.622e-009    -8.295    -8.335    -0.040
   MnSO4                 3.081e-010  3.087e-010    -9.511    -9.511     0.001
   MnCl2                 2.774e-013  2.779e-013   -12.557   -12.556     0.001
   MnCl3-                7.546e-018  6.886e-018   -17.122   -17.162    -0.040
   Mn(OH)3-              2.708e-019  2.471e-019   -18.567   -18.607    -0.040
Mn(3)           1.421e-034
   Mn+3                  1.421e-034  6.233e-035   -33.847   -34.205    -0.358
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.167   -83.326    -0.159
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.651   -96.691    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.983e-004    -3.663    -3.703    -0.039
   NaHCO3                5.376e-007  5.385e-007    -6.270    -6.269     0.001
   NaCO3-                8.536e-009  7.789e-009    -8.069    -8.109    -0.040
   NaSO4-                9.789e-011  8.932e-011   -10.009   -10.049    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.129   -74.128     0.001
S(-2)           2.082e-004
   HS-                   6.649e-005  6.067e-005    -4.177    -4.217    -0.040
   H2S                   5.686e-005  5.696e-005    -4.245    -4.244     0.001
   Fe(HS)2               4.066e-005  4.073e-005    -4.391    -4.390     0.001
   AsS(OH)(HS)-          3.193e-007  2.913e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.949e-007  2.691e-007    -6.530    -6.570    -0.040
   S5-2                  1.948e-007  1.436e-007    -6.710    -6.843    -0.132
   S4-2                  1.152e-007  8.378e-008    -6.938    -7.077    -0.138
   S6-2                  9.959e-008  7.433e-008    -7.002    -7.129    -0.127
   S-2                   9.846e-011  6.826e-011   -10.007   -10.166    -0.159
   S3-2                  4.121e-011  2.952e-011   -10.385   -10.530    -0.145
   S2-2                  2.367e-012  1.675e-012   -11.626   -11.776    -0.150
   As3S4(HS)2-           4.953e-016  4.520e-016   -15.305   -15.345    -0.040
S(6)            1.587e-007
   SO4-2                 1.288e-007  8.989e-008    -6.890    -7.046    -0.156
   CaSO4                 2.811e-008  2.816e-008    -7.551    -7.550     0.001
   MgSO4                 1.191e-009  1.193e-009    -8.924    -8.923     0.001



   MnSO4                 3.081e-010  3.087e-010    -9.511    -9.511     0.001
   FeSO4                 1.981e-010  1.984e-010    -9.703    -9.702     0.001
   NaSO4-                9.789e-011  8.932e-011   -10.009   -10.049    -0.040
   BaSO4                 1.636e-011  1.638e-011   -10.786   -10.786     0.001
   KSO4-                 1.194e-011  1.089e-011   -10.923   -10.963    -0.040
   HSO4-                 1.028e-012  9.383e-013   -11.988   -12.028    -0.040
   CaHSO4+               1.941e-014  1.771e-014   -13.712   -13.752    -0.040
   FeHSO4+               1.535e-016  1.400e-016   -15.814   -15.854    -0.040
   FeSO4+                1.337e-025  1.220e-025   -24.874   -24.914    -0.040
   Fe(SO4)2-             2.630e-031  2.400e-031   -30.580   -30.620    -0.040
   FeHSO4+2              5.061e-032  3.509e-032   -31.296   -31.455    -0.159

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.49   -9.85   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.96  -18.34   -1.38  As2O3
Artinite         -9.83   -0.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -7.00  -51.90  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -14.70  -64.81  -50.11  Ba3(AsO4)2
Barite           -3.52  -13.49   -9.97  BaSO4
Birnessite      -28.40   15.20   43.60  MnO2
Bixbyite        -25.99  -26.60   -0.61  Mn2O3
Brucite          -7.15    9.69   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.00  -53.91  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.41   -2.45   -2.86  CH4
Claudetite      -17.00  -18.34   -1.34  As2O3
CO2(g)           -1.47   -2.93   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.15  -11.29   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.32  -37.71  -45.03  Fe3S4
Gypsum           -5.27   -9.85   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.38   33.65   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.24  -30.00   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.34  -43.17   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.42  -41.70   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.58  -44.97   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.13   12.21   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.34  -14.45   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.93  -59.64  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.76   -1.96    3.80  MnS
MnSO4           -14.43  -11.76    2.67  MnSO4



Nahcolite        -5.47   -6.02   -0.55  NaHCO3
Natron          -11.77  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.36   15.20   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.60  -51.90  -46.30  As2S3
Portlandite     -11.67   11.13   22.80  Ca(OH)2
Pyrite           11.11   -7.36  -18.48  FeS2
Pyrochroite      -5.98    9.22   15.20  Mn(OH)2
Pyrolusite      -26.18   15.20   41.38  MnO2
Realgar          -3.40  -23.34  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.31  -10.58  -10.89  FeCO3
Siderite(d)(3)   -0.13  -10.58  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.27  -14.45   -0.18  Na2SO4
Thermonatrite   -13.21  -13.08    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.12   -8.56  BaCO3

Reaction step 40.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.42   15.18   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.776e-002 -2.243e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.550e-005
Manganite          -13.15   12.19   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.221e-004  4.221e-004
Siderite(d)(3)      -0.11  -10.56  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.553e-004  Surface charge, eq

Hfo_s         
 5.262e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.317e-006       0.630  3.318e-006      -5.479



Hfo_sOMn+        1.574e-006       0.299  1.574e-006      -5.803
Hfo_sOFe+        2.976e-007       0.057  2.976e-007      -6.526
Hfo_sOH2+        4.812e-008       0.009  4.812e-008      -7.318
Hfo_sOH          2.232e-008       0.004  2.232e-008      -7.651
Hfo_sOHBa+2      2.335e-009       0.000  2.335e-009      -8.632
Hfo_sO-          2.372e-010       0.000  2.373e-010      -9.625

Hfo           
 1.553e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.341e-004       0.637  1.341e-004      -3.872
Hfo_wOH          6.222e-005       0.296  6.222e-005      -4.206
Hfo_wOFe+        7.740e-006       0.037  7.740e-006      -5.111
Hfo_wOMn+        3.485e-006       0.017  3.485e-006      -5.458
Hfo_wOCa+        1.266e-006       0.006  1.266e-006      -5.898
Hfo_wOMg+        7.985e-007       0.004  7.985e-007      -6.098
Hfo_wO-          6.612e-007       0.003  6.612e-007      -6.180
Hfo_wOFeOH       1.884e-007       0.001  1.884e-007      -6.725
Hfo_wH2AsO3      1.095e-008       0.000  1.095e-008      -7.961
Hfo_wSO4-        3.602e-011       0.000  3.602e-011     -10.443
Hfo_wOHSO4-2     3.333e-011       0.000  3.333e-011     -10.477
Hfo_wOBa+        1.288e-011       0.000  1.288e-011     -10.890
Hfo_wOHAsO4-3    3.947e-017       0.000  3.947e-017     -16.404
Hfo_wHAsO4-      4.107e-018       0.000  4.107e-018     -17.387
Hfo_wH2AsO4      2.865e-019       0.000  2.865e-019     -18.543

Mno           
-4.467e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.692e-025       0.000  4.692e-025     -24.329
Mno_O3Ca         2.911e-026       0.000  2.911e-026     -25.536
Mno_O3-2         2.534e-026       0.000  2.534e-026     -25.596
Mno_O3HMn+       7.124e-027       0.000  7.124e-027     -26.147
Mno_O3H-         9.646e-028       0.000  9.647e-028     -27.016
Mno_O3Na-        5.323e-028       0.000  5.323e-028     -27.274
Mno_O3Mg         3.927e-028       0.000  3.927e-028     -27.406
Mno_O3HCa+       3.857e-028       0.000  3.857e-028     -27.414
Mno_O3Ba         1.394e-028       0.000  1.394e-028     -27.856
Mno_O3HMg+       3.523e-030       0.000  3.523e-030     -29.453
Mno_O3HBa+       3.302e-030       0.000  3.302e-030     -29.481
Mno_O3HNa        1.890e-030       0.000  1.890e-030     -29.723
Mno_O3H2         2.757e-032       0.000  2.757e-032     -31.560
Mno_O3H3+        2.109e-037       0.000  2.109e-037     -36.676
Mno_O3H3Cl       5.222e-040       0.000  5.222e-040     -39.282

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.200e-007  3.200e-007
Ba               5.435e-007  5.435e-007
C                1.039e-002  1.039e-002
Ca               2.393e-003  2.393e-003
Cl               9.873e-005  9.873e-005
Fe               6.824e-005  6.824e-005
K                1.893e-005  1.893e-005
Mg               8.407e-005  8.406e-005
Mn               4.095e-005  4.095e-005
Na               2.176e-004  2.176e-004



S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.956      Charge balance
                                       pe  =  -3.967      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.766e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.667e-003
                       Total CO2 (mol/kg)  =  6.722e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.559e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.32
                               Iterations  =  36
                                  Total H  = 1.110290e+002
                                  Total O  = 5.552323e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.200e-007  1.106e-007    -6.921    -6.956    -0.036
   OH-                   9.928e-008  9.053e-008    -7.003    -7.043    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.200e-007
   AsS(OH)(HS)-          3.193e-007  2.912e-007    -6.496    -6.536    -0.040
   H3AsO3                6.831e-010  6.843e-010    -9.166    -9.165     0.001
   H2AsO3-               4.805e-012  4.382e-012   -11.318   -11.358    -0.040
   As3S4(HS)2-           5.248e-016  4.786e-016   -15.280   -15.320    -0.040
   H4AsO3+               4.110e-017  3.748e-017   -16.386   -16.426    -0.040
   HAsO3-2               1.144e-019  7.908e-020   -18.942   -19.102    -0.160
   AsO3-3                3.274e-028  1.427e-028   -27.485   -27.846    -0.361
As(5)           2.636e-018
   H2AsO4-               1.444e-018  1.317e-018   -17.840   -17.881    -0.040
   HAsO4-2               1.192e-018  8.239e-019   -17.924   -18.084    -0.160
   AsO4-3                3.827e-023  1.668e-023   -22.417   -22.778    -0.361
   H3AsO4                2.899e-023  2.904e-023   -22.538   -22.537     0.001
Ba              5.435e-007
   Ba+2                  5.244e-007  3.626e-007    -6.280    -6.441    -0.160
   BaHCO3+               1.869e-008  1.705e-008    -7.728    -7.768    -0.040
   BaCO3                 3.890e-010  3.897e-010    -9.410    -9.409     0.001
   BaSO4                 1.576e-011  1.579e-011   -10.802   -10.802     0.001
   BaOH+                 1.218e-013  1.111e-013   -12.914   -12.954    -0.040
C(-4)           3.666e-003
   CH4                   3.666e-003  3.673e-003    -2.436    -2.435     0.001
C(4)            6.722e-003
   HCO3-                 5.363e-003  4.904e-003    -2.271    -2.309    -0.039
   CO2                   1.217e-003  1.219e-003    -2.915    -2.914     0.001
   CaHCO3+               1.092e-004  9.960e-005    -3.962    -4.002    -0.040
   MnHCO3+               9.386e-006  8.559e-006    -5.028    -5.068    -0.040
   FeHCO3+               7.064e-006  6.441e-006    -5.151    -5.191    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.554e-006  3.241e-006    -5.449    -5.489    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.974e-006  2.080e-006    -5.527    -5.682    -0.155
   FeCO3                 6.543e-007  6.554e-007    -6.184    -6.183     0.001
   NaHCO3                5.454e-007  5.464e-007    -6.263    -6.262     0.001
   MgCO3                 1.119e-007  1.121e-007    -6.951    -6.950     0.001
   BaHCO3+               1.869e-008  1.705e-008    -7.728    -7.768    -0.040
   NaCO3-                8.417e-009  7.675e-009    -8.075    -8.115    -0.040
   BaCO3                 3.890e-010  3.897e-010    -9.410    -9.409     0.001
Ca              2.393e-003
   Ca+2                  2.278e-003  1.592e-003    -2.642    -2.798    -0.156
   CaHCO3+               1.092e-004  9.960e-005    -3.962    -4.002    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001



   CaSO4                 2.755e-008  2.760e-008    -7.560    -7.559     0.001
   CaOH+                 2.621e-009  2.390e-009    -8.582    -8.622    -0.040
   CaHSO4+               1.960e-014  1.788e-014   -13.708   -13.748    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.990e-005    -4.006    -4.046    -0.041
   MnCl+                 7.865e-009  7.172e-009    -8.104    -8.144    -0.040
   FeCl+                 1.787e-009  1.630e-009    -8.748    -8.788    -0.040
   MnCl2                 2.810e-013  2.815e-013   -12.551   -12.551     0.001
   MnCl3-                7.643e-018  6.969e-018   -17.117   -17.157    -0.040
   FeCl+2                5.308e-025  3.670e-025   -24.275   -24.435    -0.160
   FeCl2+                1.616e-028  1.474e-028   -27.791   -27.832    -0.040
   FeCl3                 1.323e-033  1.325e-033   -32.879   -32.878     0.001
Fe(2)           6.824e-005
   Fe(HS)2               4.119e-005  4.126e-005    -4.385    -4.384     0.001
   Fe+2                  1.900e-005  1.313e-005    -4.721    -4.882    -0.160
   FeHCO3+               7.064e-006  6.441e-006    -5.151    -5.191    -0.040
   FeCO3                 6.543e-007  6.554e-007    -6.184    -6.183     0.001
   Fe(HS)3-              2.925e-007  2.668e-007    -6.534    -6.574    -0.040
   FeOH+                 4.119e-008  3.756e-008    -7.385    -7.425    -0.040
   FeCl+                 1.787e-009  1.630e-009    -8.748    -8.788    -0.040
   FeSO4                 2.025e-010  2.029e-010    -9.693    -9.693     0.001
   Fe(OH)2               2.886e-012  2.891e-012   -11.540   -11.539     0.001
   Fe(OH)3-              1.065e-015  9.713e-016   -14.973   -15.013    -0.040
   FeHSO4+               1.617e-016  1.475e-016   -15.791   -15.831    -0.040
Fe(3)           5.367e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.592e-014  2.364e-014   -13.586   -13.626    -0.040
   Fe(OH)4-              2.491e-016  2.271e-016   -15.604   -15.644    -0.040
   FeOH+2                1.142e-017  7.893e-018   -16.942   -17.103    -0.160
   Fe+3                  3.101e-022  1.352e-022   -21.509   -21.869    -0.361
   FeCl+2                5.308e-025  3.670e-025   -24.275   -24.435    -0.160
   FeSO4+                1.412e-025  1.288e-025   -24.850   -24.890    -0.040
   FeCl2+                1.616e-028  1.474e-028   -27.791   -27.832    -0.040
   Fe(SO4)2-             2.684e-031  2.448e-031   -30.571   -30.611    -0.040
   FeHSO4+2              5.514e-032  3.812e-032   -31.259   -31.419    -0.160
   Fe2(OH)2+4            7.337e-033  1.677e-033   -32.135   -32.775    -0.641
   FeCl3                 1.323e-033  1.325e-033   -32.879   -32.878     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.080   -44.082    -1.002
H(0)            1.487e-009
   H2                    7.436e-010  7.449e-010    -9.129    -9.128     0.001
K               1.893e-005
   K+                    1.893e-005  1.724e-005    -4.723    -4.764    -0.041
   KSO4-                 1.154e-011  1.052e-011   -10.938   -10.978    -0.040
Mg              8.407e-005
   Mg+2                  8.040e-005  5.648e-005    -4.095    -4.248    -0.153
   MgHCO3+               3.554e-006  3.241e-006    -5.449    -5.489    -0.040
   MgCO3                 1.119e-007  1.121e-007    -6.951    -6.950     0.001
   MgOH+                 2.034e-009  1.855e-009    -8.692    -8.732    -0.040
   MgSO4                 1.148e-009  1.150e-009    -8.940    -8.939     0.001
Mn(2)           4.095e-005
   Mn+2                  2.832e-005  1.958e-005    -4.548    -4.708    -0.160
   MnHCO3+               9.386e-006  8.559e-006    -5.028    -5.068    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.865e-009  7.172e-009    -8.104    -8.144    -0.040
   MnOH+                 4.992e-009  4.552e-009    -8.302    -8.342    -0.040
   MnSO4                 3.020e-010  3.025e-010    -9.520    -9.519     0.001
   MnCl2                 2.810e-013  2.815e-013   -12.551   -12.551     0.001
   MnCl3-                7.643e-018  6.969e-018   -17.117   -17.157    -0.040
   Mn(OH)3-              2.517e-019  2.295e-019   -18.599   -18.639    -0.040
Mn(3)           1.496e-034
   Mn+3                  1.496e-034  6.522e-035   -33.825   -34.186    -0.361
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.207   -83.367    -0.160
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.678   -96.719    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.981e-004    -3.663    -3.703    -0.040



   NaHCO3                5.454e-007  5.464e-007    -6.263    -6.262     0.001
   NaCO3-                8.417e-009  7.675e-009    -8.075    -8.115    -0.040
   NaSO4-                9.461e-011  8.627e-011   -10.024   -10.064    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.125   -74.124     0.001
S(-2)           2.082e-004
   HS-                   6.511e-005  5.937e-005    -4.186    -4.226    -0.040
   H2S                   5.729e-005  5.739e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.119e-005  4.126e-005    -4.385    -4.384     0.001
   AsS(OH)(HS)-          3.193e-007  2.912e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.925e-007  2.668e-007    -6.534    -6.574    -0.040
   S5-2                  1.855e-007  1.365e-007    -6.732    -6.865    -0.133
   S4-2                  1.097e-007  7.962e-008    -6.960    -7.099    -0.139
   S6-2                  9.479e-008  7.063e-008    -7.023    -7.151    -0.128
   S-2                   9.381e-011  6.486e-011   -10.028   -10.188    -0.160
   S3-2                  3.925e-011  2.805e-011   -10.406   -10.552    -0.146
   S2-2                  2.255e-012  1.592e-012   -11.647   -11.798    -0.151
   As3S4(HS)2-           5.248e-016  4.786e-016   -15.280   -15.320    -0.040
S(6)            1.541e-007
   SO4-2                 1.248e-007  8.688e-008    -6.904    -7.061    -0.157
   CaSO4                 2.755e-008  2.760e-008    -7.560    -7.559     0.001
   MgSO4                 1.148e-009  1.150e-009    -8.940    -8.939     0.001
   MnSO4                 3.020e-010  3.025e-010    -9.520    -9.519     0.001
   FeSO4                 2.025e-010  2.029e-010    -9.693    -9.693     0.001
   NaSO4-                9.461e-011  8.627e-011   -10.024   -10.064    -0.040
   BaSO4                 1.576e-011  1.579e-011   -10.802   -10.802     0.001
   KSO4-                 1.154e-011  1.052e-011   -10.938   -10.978    -0.040
   HSO4-                 1.024e-012  9.338e-013   -11.990   -12.030    -0.040
   CaHSO4+               1.960e-014  1.788e-014   -13.708   -13.748    -0.040
   FeHSO4+               1.617e-016  1.475e-016   -15.791   -15.831    -0.040
   FeSO4+                1.412e-025  1.288e-025   -24.850   -24.890    -0.040
   Fe(SO4)2-             2.684e-031  2.448e-031   -30.571   -30.611    -0.040
   FeHSO4+2              5.514e-032  3.812e-032   -31.259   -31.419    -0.160

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.50   -9.86   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.95  -18.33   -1.38  As2O3
Artinite         -9.87   -0.27    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.98  -51.88  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -14.77  -64.88  -50.11  Ba3(AsO4)2
Barite           -3.53  -13.50   -9.97  BaSO4
Birnessite      -28.42   15.18   43.60  MnO2
Bixbyite        -26.02  -26.63   -0.61  Mn2O3
Brucite          -7.18    9.66   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.04  -53.95  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.42   -2.44   -2.86  CH4
Claudetite      -16.99  -18.33   -1.34  As2O3
CO2(g)           -1.45   -2.91   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.17  -11.31   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.34  -37.70  -45.03  Fe3S4
Gypsum           -5.28   -9.86   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.44   33.59   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.29  -30.06   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.56  -44.95   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.15   12.19   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.35  -14.47   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.97  -59.68  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.78   -1.98    3.80  MnS
MnSO4           -14.44  -11.77    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.38   15.18   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.58  -51.88  -46.30  As2S3
Portlandite     -11.69   11.11   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.00    9.20   15.20  Mn(OH)2
Pyrolusite      -26.20   15.18   41.38  MnO2
Realgar          -3.39  -23.34  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.33  -10.56  -10.89  FeCO3
Siderite(d)(3)   -0.11  -10.56  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.29  -14.47   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 41.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.44   15.17   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.283e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.773e-005
Manganite          -13.16   12.18   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.216e-004  4.216e-004
Siderite(d)(3)      -0.10  -10.55  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.565e-004  Surface charge, eq

Hfo_s         
 5.261e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.342e-006       0.635  3.342e-006      -5.476
Hfo_sOMn+        1.542e-006       0.293  1.542e-006      -5.812
Hfo_sOFe+        3.036e-007       0.058  3.036e-007      -6.518
Hfo_sOH2+        4.920e-008       0.009  4.920e-008      -7.308
Hfo_sOH          2.219e-008       0.004  2.219e-008      -7.654
Hfo_sOHBa+2      2.313e-009       0.000  2.314e-009      -8.636
Hfo_sO-          2.292e-010       0.000  2.292e-010      -9.640

Hfo           
 1.565e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.354e-004       0.643  1.354e-004      -3.868
Hfo_wOH          6.106e-005       0.290  6.106e-005      -4.214
Hfo_wOFe+        7.798e-006       0.037  7.799e-006      -5.108
Hfo_wOMn+        3.370e-006       0.016  3.370e-006      -5.472
Hfo_wOCa+        1.224e-006       0.006  1.224e-006      -5.912
Hfo_wOMg+        7.599e-007       0.004  7.599e-007      -6.119
Hfo_wO-          6.308e-007       0.003  6.308e-007      -6.200
Hfo_wOFeOH       1.845e-007       0.001  1.845e-007      -6.734
Hfo_wH2AsO3      1.089e-008       0.000  1.089e-008      -7.963
Hfo_wSO4-        3.517e-011       0.000  3.517e-011     -10.454
Hfo_wOHSO4-2     3.164e-011       0.000  3.164e-011     -10.500
Hfo_wOBa+        1.225e-011       0.000  1.225e-011     -10.912
Hfo_wOHAsO4-3    3.620e-017       0.000  3.621e-017     -16.441
Hfo_wHAsO4-      3.987e-018       0.000  3.987e-018     -17.399
Hfo_wH2AsO4      2.861e-019       0.000  2.861e-019     -18.543

Mno           
-3.401e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.646e-025       0.000  3.646e-025     -24.438
Mno_O3Ca         2.262e-026       0.000  2.262e-026     -25.645
Mno_O3-2         1.943e-026       0.000  1.943e-026     -25.712
Mno_O3HMn+       5.695e-027       0.000  5.695e-027     -26.245
Mno_O3H-         7.607e-028       0.000  7.608e-028     -27.119
Mno_O3Na-        4.078e-028       0.000  4.078e-028     -27.390
Mno_O3HCa+       3.083e-028       0.000  3.083e-028     -27.511
Mno_O3Mg         3.003e-028       0.000  3.003e-028     -27.522



Mno_O3Ba         1.065e-028       0.000  1.065e-028     -27.973
Mno_O3HMg+       2.772e-030       0.000  2.772e-030     -29.557
Mno_O3HBa+       2.596e-030       0.000  2.597e-030     -29.586
Mno_O3HNa        1.490e-030       0.000  1.490e-030     -29.827
Mno_O3H2         2.237e-032       0.000  2.237e-032     -31.650
Mno_O3H3+        1.760e-037       0.000  1.760e-037     -36.754
Mno_O3H3Cl       4.356e-040       0.000  4.356e-040     -39.361

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.201e-007  3.201e-007
Ba               5.435e-007  5.435e-007
C                1.063e-002  1.063e-002
Ca               2.433e-003  2.433e-003
Cl               9.873e-005  9.873e-005
Fe               7.040e-005  7.040e-005
K                1.893e-005  1.893e-005
Mg               8.411e-005  8.410e-005
Mn               4.169e-005  4.168e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.944      Charge balance
                                       pe  =  -3.954      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.885e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.754e-003
                       Total CO2 (mol/kg)  =  6.863e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.571e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.28
                               Iterations  =  39
                                  Total H  = 1.110294e+002
                                  Total O  = 5.552356e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.235e-007  1.137e-007    -6.908    -6.944    -0.036
   OH-                   9.656e-008  8.800e-008    -7.015    -7.056    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.201e-007
   AsS(OH)(HS)-          3.194e-007  2.910e-007    -6.496    -6.536    -0.040
   H3AsO3                6.924e-010  6.936e-010    -9.160    -9.159     0.001
   H2AsO3-               4.738e-012  4.317e-012   -11.324   -11.365    -0.040
   As3S4(HS)2-           5.550e-016  5.058e-016   -15.256   -15.296    -0.040
   H4AsO3+               4.289e-017  3.908e-017   -16.368   -16.408    -0.040
   HAsO3-2               1.098e-019  7.574e-020   -18.959   -19.121    -0.161
   AsO3-3                3.065e-028  1.329e-028   -27.514   -27.877    -0.363
As(5)           2.578e-018
   H2AsO4-               1.429e-018  1.303e-018   -17.845   -17.885    -0.040
   HAsO4-2               1.149e-018  7.923e-019   -17.940   -18.101    -0.161
   AsO4-3                3.598e-023  1.560e-023   -22.444   -22.807    -0.363
   H3AsO4                2.951e-023  2.956e-023   -22.530   -22.529     0.001
Ba              5.435e-007
   Ba+2                  5.242e-007  3.616e-007    -6.280    -6.442    -0.161
   BaHCO3+               1.893e-008  1.725e-008    -7.723    -7.763    -0.040
   BaCO3                 3.826e-010  3.833e-010    -9.417    -9.416     0.001
   BaSO4                 1.520e-011  1.523e-011   -10.818   -10.817     0.001
   BaOH+                 1.182e-013  1.077e-013   -12.927   -12.968    -0.040



C(-4)           3.766e-003
   CH4                   3.766e-003  3.773e-003    -2.424    -2.423     0.001
C(4)            6.863e-003
   HCO3-                 5.446e-003  4.977e-003    -2.264    -2.303    -0.039
   CO2                   1.271e-003  1.273e-003    -2.896    -2.895     0.001
   CaHCO3+               1.124e-004  1.025e-004    -3.949    -3.989    -0.040
   MnHCO3+               9.662e-006  8.805e-006    -5.015    -5.055    -0.040
   FeHCO3+               7.576e-006  6.904e-006    -5.121    -5.161    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.601e-006  3.282e-006    -5.444    -5.484    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.941e-006  2.052e-006    -5.531    -5.688    -0.156
   FeCO3                 6.817e-007  6.829e-007    -6.166    -6.166     0.001
   NaHCO3                5.532e-007  5.542e-007    -6.257    -6.256     0.001
   MgCO3                 1.102e-007  1.104e-007    -6.958    -6.957     0.001
   BaHCO3+               1.893e-008  1.725e-008    -7.723    -7.763    -0.040
   NaCO3-                8.303e-009  7.567e-009    -8.081    -8.121    -0.040
   BaCO3                 3.826e-010  3.833e-010    -9.417    -9.416     0.001
Ca              2.433e-003
   Ca+2                  2.315e-003  1.614e-003    -2.635    -2.792    -0.157
   CaHCO3+               1.124e-004  1.025e-004    -3.949    -3.989    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.701e-008  2.706e-008    -7.568    -7.568     0.001
   CaOH+                 2.584e-009  2.355e-009    -8.588    -8.628    -0.040
   CaHSO4+               1.979e-014  1.803e-014   -13.704   -13.744    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.985e-005    -4.006    -4.047    -0.041
   MnCl+                 7.972e-009  7.265e-009    -8.098    -8.139    -0.040
   FeCl+                 1.888e-009  1.720e-009    -8.724    -8.764    -0.040
   MnCl2                 2.844e-013  2.849e-013   -12.546   -12.545     0.001
   MnCl3-                7.737e-018  7.051e-018   -17.111   -17.152    -0.040
   FeCl+2                5.790e-025  3.994e-025   -24.237   -24.399    -0.161
   FeCl2+                1.759e-028  1.603e-028   -27.755   -27.795    -0.040
   FeCl3                 1.437e-033  1.440e-033   -32.842   -32.842     0.001
Fe(2)           7.040e-005
   Fe(HS)2               4.170e-005  4.177e-005    -4.380    -4.379     0.001
   Fe+2                  2.011e-005  1.387e-005    -4.697    -4.858    -0.161
   FeHCO3+               7.576e-006  6.904e-006    -5.121    -5.161    -0.040
   FeCO3                 6.817e-007  6.829e-007    -6.166    -6.166     0.001
   Fe(HS)3-              2.901e-007  2.644e-007    -6.537    -6.578    -0.040
   FeOH+                 4.231e-008  3.856e-008    -7.374    -7.414    -0.040
   FeCl+                 1.888e-009  1.720e-009    -8.724    -8.764    -0.040
   FeSO4                 2.069e-010  2.073e-010    -9.684    -9.683     0.001
   Fe(OH)2               2.880e-012  2.885e-012   -11.541   -11.540     0.001
   Fe(OH)3-              1.034e-015  9.423e-016   -14.985   -15.026    -0.040
   FeHSO4+               1.701e-016  1.550e-016   -15.769   -15.810    -0.040
Fe(3)           5.442e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.668e-014  2.432e-014   -13.574   -13.614    -0.040
   Fe(OH)4-              2.422e-016  2.208e-016   -15.616   -15.656    -0.040
   FeOH+2                1.211e-017  8.354e-018   -16.917   -17.078    -0.161
   Fe+3                  3.395e-022  1.472e-022   -21.469   -21.832    -0.363
   FeCl+2                5.790e-025  3.994e-025   -24.237   -24.399    -0.161
   FeSO4+                1.488e-025  1.356e-025   -24.827   -24.868    -0.040
   FeCl2+                1.759e-028  1.603e-028   -27.755   -27.795    -0.040
   Fe(SO4)2-             2.736e-031  2.493e-031   -30.563   -30.603    -0.040
   FeHSO4+2              5.989e-032  4.130e-032   -31.223   -31.384    -0.161
   Fe2(OH)2+4            8.300e-033  1.878e-033   -32.081   -32.726    -0.645
   FeCl3                 1.437e-033  1.440e-033   -32.842   -32.842     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.012   -44.020    -1.008
H(0)            1.481e-009
   H2                    7.405e-010  7.419e-010    -9.130    -9.130     0.001
K               1.893e-005
   K+                    1.893e-005  1.722e-005    -4.723    -4.764    -0.041
   KSO4-                 1.116e-011  1.017e-011   -10.952   -10.993    -0.040
Mg              8.411e-005
   Mg+2                  8.039e-005  5.635e-005    -4.095    -4.249    -0.154



   MgHCO3+               3.601e-006  3.282e-006    -5.444    -5.484    -0.040
   MgCO3                 1.102e-007  1.104e-007    -6.958    -6.957     0.001
   MgOH+                 1.973e-009  1.798e-009    -8.705    -8.745    -0.040
   MgSO4                 1.108e-009  1.110e-009    -8.955    -8.955     0.001
Mn(2)           4.169e-005
   Mn+2                  2.878e-005  1.985e-005    -4.541    -4.702    -0.161
   MnHCO3+               9.662e-006  8.805e-006    -5.015    -5.055    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.972e-009  7.265e-009    -8.098    -8.139    -0.040
   MnOH+                 4.922e-009  4.485e-009    -8.308    -8.348    -0.040
   MnSO4                 2.961e-010  2.966e-010    -9.529    -9.528     0.001
   MnCl2                 2.844e-013  2.849e-013   -12.546   -12.545     0.001
   MnCl3-                7.737e-018  7.051e-018   -17.111   -17.152    -0.040
   Mn(OH)3-              2.345e-019  2.137e-019   -18.630   -18.670    -0.040
Mn(3)           1.572e-034
   Mn+3                  1.572e-034  6.815e-035   -33.804   -34.167    -0.363
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.246   -83.407    -0.161
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.705   -96.745    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.980e-004    -3.663    -3.703    -0.040
   NaHCO3                5.532e-007  5.542e-007    -6.257    -6.256     0.001
   NaCO3-                8.303e-009  7.567e-009    -8.081    -8.121    -0.040
   NaSO4-                9.151e-011  8.339e-011   -10.039   -10.079    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.122   -74.121     0.001
S(-2)           2.082e-004
   HS-                   6.378e-005  5.813e-005    -4.195    -4.236    -0.040
   H2S                   5.770e-005  5.780e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.170e-005  4.177e-005    -4.380    -4.379     0.001
   AsS(OH)(HS)-          3.194e-007  2.910e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.901e-007  2.644e-007    -6.537    -6.578    -0.040
   S5-2                  1.768e-007  1.299e-007    -6.752    -6.887    -0.134
   S4-2                  1.046e-007  7.577e-008    -6.980    -7.121    -0.140
   S6-2                  9.036e-008  6.722e-008    -7.044    -7.173    -0.128
   S-2                   8.950e-011  6.173e-011   -10.048   -10.210    -0.161
   S3-2                  3.743e-011  2.670e-011   -10.427   -10.574    -0.147
   S2-2                  2.151e-012  1.515e-012   -11.667   -11.820    -0.152
   As3S4(HS)2-           5.550e-016  5.058e-016   -15.256   -15.296    -0.040
S(6)            1.497e-007
   SO4-2                 1.210e-007  8.403e-008    -6.917    -7.076    -0.158
   CaSO4                 2.701e-008  2.706e-008    -7.568    -7.568     0.001
   MgSO4                 1.108e-009  1.110e-009    -8.955    -8.955     0.001
   MnSO4                 2.961e-010  2.966e-010    -9.529    -9.528     0.001
   FeSO4                 2.069e-010  2.073e-010    -9.684    -9.683     0.001
   NaSO4-                9.151e-011  8.339e-011   -10.039   -10.079    -0.040
   BaSO4                 1.520e-011  1.523e-011   -10.818   -10.817     0.001
   KSO4-                 1.116e-011  1.017e-011   -10.952   -10.993    -0.040
   HSO4-                 1.020e-012  9.292e-013   -11.992   -12.032    -0.040
   CaHSO4+               1.979e-014  1.803e-014   -13.704   -13.744    -0.040
   FeHSO4+               1.701e-016  1.550e-016   -15.769   -15.810    -0.040
   FeSO4+                1.488e-025  1.356e-025   -24.827   -24.868    -0.040
   Fe(SO4)2-             2.736e-031  2.493e-031   -30.563   -30.603    -0.040
   FeHSO4+2              5.989e-032  4.130e-032   -31.223   -31.384    -0.161

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.94  -18.32   -1.38  As2O3
Artinite         -9.90   -0.30    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.96  -51.86  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As



Ba3(AsO4)2      -14.83  -64.94  -50.11  Ba3(AsO4)2
Barite           -3.55  -13.52   -9.97  BaSO4
Birnessite      -28.44   15.17   43.60  MnO2
Bixbyite        -26.06  -26.67   -0.61  Mn2O3
Brucite          -7.20    9.64   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.09  -53.99  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.44   -2.42   -2.86  CH4
Claudetite      -16.98  -18.32   -1.34  As2O3
CO2(g)           -1.43   -2.90   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.19  -11.33   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.35  -37.69  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.49   33.54   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.35  -30.11   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.32  -43.15   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.54  -44.93   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.16   12.18   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.37  -14.48   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.01  -59.72  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.79   -1.99    3.80  MnS
MnSO4           -14.45  -11.78    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.78  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -27.40   15.17   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.56  -51.86  -46.30  As2S3
Portlandite     -11.70   11.10   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.01    9.19   15.20  Mn(OH)2
Pyrolusite      -26.21   15.17   41.38  MnO2
Realgar          -3.38  -23.33  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.34  -10.55  -10.89  FeCO3
Siderite(d)(3)   -0.10  -10.55  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.30  -14.48   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 42.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.45   15.15   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.768e-002 -2.322e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.998e-005
Manganite          -13.18   12.16   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.210e-004  4.210e-004
Siderite(d)(3)      -0.08  -10.53  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.57  -12.14   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.577e-004  Surface charge, eq

Hfo_s         
 5.260e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.365e-006       0.640  3.366e-006      -5.473
Hfo_sOMn+        1.510e-006       0.287  1.510e-006      -5.821
Hfo_sOFe+        3.096e-007       0.059  3.096e-007      -6.509
Hfo_sOH2+        5.026e-008       0.010  5.026e-008      -7.299
Hfo_sOH          2.205e-008       0.004  2.205e-008      -7.657
Hfo_sOHBa+2      2.293e-009       0.000  2.293e-009      -8.640
Hfo_sO-          2.216e-010       0.000  2.216e-010      -9.654

Hfo           
 1.577e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.366e-004       0.649  1.366e-004      -3.864
Hfo_wOH          5.994e-005       0.285  5.995e-005      -4.222
Hfo_wOFe+        7.854e-006       0.037  7.854e-006      -5.105
Hfo_wOMn+        3.261e-006       0.016  3.261e-006      -5.487
Hfo_wOCa+        1.185e-006       0.006  1.185e-006      -5.926
Hfo_wOMg+        7.241e-007       0.003  7.241e-007      -6.140
Hfo_wO-          6.025e-007       0.003  6.025e-007      -6.220
Hfo_wOFeOH       1.808e-007       0.001  1.808e-007      -6.743
Hfo_wH2AsO3      1.083e-008       0.000  1.083e-008      -7.965



Hfo_wSO4-        3.436e-011       0.000  3.436e-011     -10.464
Hfo_wOHSO4-2     3.007e-011       0.000  3.007e-011     -10.522
Hfo_wOBa+        1.166e-011       0.000  1.167e-011     -10.933
Hfo_wOHAsO4-3    3.330e-017       0.000  3.331e-017     -16.477
Hfo_wHAsO4-      3.875e-018       0.000  3.875e-018     -17.412
Hfo_wH2AsO4      2.858e-019       0.000  2.858e-019     -18.544

Mno           
-1.430e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.563e-028       0.000  1.563e-028     -27.806
Mno_O3Ca         9.698e-030       0.000  9.698e-030     -29.013
Mno_O3-2         8.220e-030       0.000  8.220e-030     -29.085
Mno_O3HMn+       2.510e-030       0.000  2.510e-030     -29.600
Mno_O3H-         3.309e-031       0.000  3.309e-031     -30.480
Mno_O3Na-        1.724e-031       0.000  1.724e-031     -30.763
Mno_O3HCa+       1.359e-031       0.000  1.359e-031     -30.867
Mno_O3Mg         1.268e-031       0.000  1.268e-031     -30.897
Mno_O3Ba         4.494e-032       0.000  4.495e-032     -31.347
Mno_O3HMg+       1.203e-033       0.000  1.203e-033     -32.920
Mno_O3HBa+       1.126e-033       0.000  1.126e-033     -32.948
Mno_O3HNa        6.475e-034       0.000  6.476e-034     -33.189
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.088e-041       0.000  8.088e-041     -40.092
Mno_O3H3Cl       2.000e-043       0.000  2.000e-043     -42.699

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.201e-007  3.201e-007
Ba               5.436e-007  5.435e-007
C                1.087e-002  1.087e-002
Ca               2.472e-003  2.472e-003
Cl               9.873e-005  9.873e-005
Fe               7.259e-005  7.259e-005
K                1.893e-005  1.893e-005
Mg               8.414e-005  8.414e-005
Mn               4.241e-005  4.241e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.932      Charge balance
                                       pe  =  -3.941      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.003e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.839e-003
                       Total CO2 (mol/kg)  =  7.003e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.583e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.25
                               Iterations  =  28
                                  Total H  = 1.110298e+002
                                  Total O  = 5.552388e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.270e-007  1.169e-007    -6.896    -6.932    -0.036
   OH-                   9.400e-008  8.561e-008    -7.027    -7.067    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.201e-007
   AsS(OH)(HS)-          3.194e-007  2.909e-007    -6.496    -6.536    -0.041
   H3AsO3                7.017e-010  7.030e-010    -9.154    -9.153     0.001
   H2AsO3-               4.674e-012  4.257e-012   -11.330   -11.371    -0.041
   As3S4(HS)2-           5.859e-016  5.336e-016   -15.232   -15.273    -0.041
   H4AsO3+               4.471e-017  4.072e-017   -16.350   -16.390    -0.041
   HAsO3-2               1.056e-019  7.266e-020   -18.976   -19.139    -0.162
   AsO3-3                2.876e-028  1.240e-028   -27.541   -27.907    -0.365
As(5)           2.525e-018
   H2AsO4-               1.416e-018  1.289e-018   -17.849   -17.890    -0.041
   HAsO4-2               1.109e-018  7.631e-019   -17.955   -18.117    -0.162
   AsO4-3                3.389e-023  1.461e-023   -22.470   -22.835    -0.365
   H3AsO4                3.002e-023  3.008e-023   -22.523   -22.522     0.001
Ba              5.436e-007
   Ba+2                  5.240e-007  3.605e-007    -6.281    -6.443    -0.162
   BaHCO3+               1.916e-008  1.745e-008    -7.718    -7.758    -0.041
   BaCO3                 3.766e-010  3.773e-010    -9.424    -9.423     0.001
   BaSO4                 1.467e-011  1.470e-011   -10.834   -10.833     0.001
   BaOH+                 1.147e-013  1.045e-013   -12.940   -12.981    -0.041
C(-4)           3.865e-003
   CH4                   3.865e-003  3.873e-003    -2.413    -2.412     0.001
C(4)            7.003e-003
   HCO3-                 5.528e-003  5.049e-003    -2.257    -2.297    -0.039
   CO2                   1.325e-003  1.327e-003    -2.878    -2.877     0.001
   CaHCO3+               1.156e-004  1.053e-004    -3.937    -3.977    -0.041
   MnHCO3+               9.937e-006  9.051e-006    -5.003    -5.043    -0.041
   FeHCO3+               8.109e-006  7.385e-006    -5.091    -5.132    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.647e-006  3.321e-006    -5.438    -5.479    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.910e-006  2.026e-006    -5.536    -5.693    -0.157
   FeCO3                 7.094e-007  7.107e-007    -6.149    -6.148     0.001
   NaHCO3                5.608e-007  5.618e-007    -6.251    -6.250     0.001
   MgCO3                 1.085e-007  1.087e-007    -6.965    -6.964     0.001
   BaHCO3+               1.916e-008  1.745e-008    -7.718    -7.758    -0.041
   NaCO3-                8.195e-009  7.463e-009    -8.086    -8.127    -0.041
   BaCO3                 3.766e-010  3.773e-010    -9.424    -9.423     0.001
Ca              2.472e-003
   Ca+2                  2.351e-003  1.635e-003    -2.629    -2.786    -0.158
   CaHCO3+               1.156e-004  1.053e-004    -3.937    -3.977    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.649e-008  2.654e-008    -7.577    -7.576     0.001
   CaOH+                 2.549e-009  2.321e-009    -8.594    -8.634    -0.041
   CaHSO4+               1.996e-014  1.818e-014   -13.700   -13.740    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.979e-005    -4.006    -4.047    -0.041
   MnCl+                 8.078e-009  7.357e-009    -8.093    -8.133    -0.041
   FeCl+                 1.991e-009  1.813e-009    -8.701    -8.742    -0.041
   MnCl2                 2.878e-013  2.883e-013   -12.541   -12.540     0.001
   MnCl3-                7.829e-018  7.131e-018   -17.106   -17.147    -0.041
   FeCl+2                6.299e-025  4.334e-025   -24.201   -24.363    -0.162
   FeCl2+                1.909e-028  1.738e-028   -27.719   -27.760    -0.041
   FeCl3                 1.558e-033  1.561e-033   -32.807   -32.807     0.001
Fe(2)           7.259e-005
   Fe(HS)2               4.218e-005  4.226e-005    -4.375    -4.374     0.001
   Fe+2                  2.126e-005  1.463e-005    -4.672    -4.835    -0.162
   FeHCO3+               8.109e-006  7.385e-006    -5.091    -5.132    -0.041
   FeCO3                 7.094e-007  7.107e-007    -6.149    -6.148     0.001
   Fe(HS)3-              2.877e-007  2.620e-007    -6.541    -6.582    -0.041
   FeOH+                 4.343e-008  3.956e-008    -7.362    -7.403    -0.041
   FeCl+                 1.991e-009  1.813e-009    -8.701    -8.742    -0.041
   FeSO4                 2.112e-010  2.116e-010    -9.675    -9.675     0.001
   Fe(OH)2               2.874e-012  2.879e-012   -11.541   -11.541     0.001
   Fe(OH)3-              1.005e-015  9.149e-016   -14.998   -15.039    -0.041



   FeHSO4+               1.785e-016  1.626e-016   -15.748   -15.789    -0.041
Fe(3)           5.518e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.744e-014  2.499e-014   -13.562   -13.602    -0.041
   Fe(OH)4-              2.358e-016  2.148e-016   -15.627   -15.668    -0.041
   FeOH+2                1.283e-017  8.826e-018   -16.892   -17.054    -0.162
   Fe+3                  3.707e-022  1.598e-022   -21.431   -21.796    -0.365
   FeCl+2                6.299e-025  4.334e-025   -24.201   -24.363    -0.162
   FeSO4+                1.565e-025  1.426e-025   -24.805   -24.846    -0.041
   FeCl2+                1.909e-028  1.738e-028   -27.719   -27.760    -0.041
   Fe(SO4)2-             2.786e-031  2.537e-031   -30.555   -30.596    -0.041
   FeHSO4+2              6.486e-032  4.463e-032   -31.188   -31.350    -0.162
   Fe2(OH)2+4            9.355e-033  2.097e-033   -32.029   -32.679    -0.650
   FeCl3                 1.558e-033  1.561e-033   -32.807   -32.807     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.946   -43.961    -1.015
H(0)            1.475e-009
   H2                    7.376e-010  7.390e-010    -9.132    -9.131     0.001
K               1.893e-005
   K+                    1.893e-005  1.721e-005    -4.723    -4.764    -0.041
   KSO4-                 1.080e-011  9.839e-012   -10.966   -11.007    -0.041
Mg              8.414e-005
   Mg+2                  8.038e-005  5.622e-005    -4.095    -4.250    -0.155
   MgHCO3+               3.647e-006  3.321e-006    -5.438    -5.479    -0.041
   MgCO3                 1.085e-007  1.087e-007    -6.965    -6.964     0.001
   MgOH+                 1.917e-009  1.746e-009    -8.717    -8.758    -0.041
   MgSO4                 1.070e-009  1.072e-009    -8.971    -8.970     0.001
Mn(2)           4.241e-005
   Mn+2                  2.923e-005  2.011e-005    -4.534    -4.697    -0.162
   MnHCO3+               9.937e-006  9.051e-006    -5.003    -5.043    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.078e-009  7.357e-009    -8.093    -8.133    -0.041
   MnOH+                 4.854e-009  4.421e-009    -8.314    -8.354    -0.041
   MnSO4                 2.904e-010  2.909e-010    -9.537    -9.536     0.001
   MnCl2                 2.878e-013  2.883e-013   -12.541   -12.540     0.001
   MnCl3-                7.829e-018  7.131e-018   -17.106   -17.147    -0.041
   Mn(OH)3-              2.189e-019  1.994e-019   -18.660   -18.700    -0.041
Mn(3)           1.650e-034
   Mn+3                  1.650e-034  7.112e-035   -33.783   -34.148    -0.365
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.283   -83.445    -0.162
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.730   -96.771    -0.041
Na              2.176e-004
   Na+                   2.171e-004  1.979e-004    -3.663    -3.704    -0.040
   NaHCO3                5.608e-007  5.618e-007    -6.251    -6.250     0.001
   NaCO3-                8.195e-009  7.463e-009    -8.086    -8.127    -0.041
   NaSO4-                8.858e-011  8.067e-011   -10.053   -10.093    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.118   -74.117     0.001
S(-2)           2.082e-004
   HS-                   6.252e-005  5.694e-005    -4.204    -4.245    -0.041
   H2S                   5.809e-005  5.820e-005    -4.236    -4.235     0.001
   Fe(HS)2               4.218e-005  4.226e-005    -4.375    -4.374     0.001
   AsS(OH)(HS)-          3.194e-007  2.909e-007    -6.496    -6.536    -0.041
   Fe(HS)3-              2.877e-007  2.620e-007    -6.541    -6.582    -0.041
   S5-2                  1.688e-007  1.238e-007    -6.773    -6.907    -0.135
   S4-2                  9.987e-008  7.220e-008    -7.001    -7.141    -0.141
   S6-2                  8.624e-008  6.406e-008    -7.064    -7.193    -0.129
   S-2                   8.550e-011  5.883e-011   -10.068   -10.230    -0.162
   S3-2                  3.574e-011  2.544e-011   -10.447   -10.594    -0.148
   S2-2                  2.054e-012  1.444e-012   -11.687   -11.840    -0.153
   As3S4(HS)2-           5.859e-016  5.336e-016   -15.232   -15.273    -0.041
S(6)            1.456e-007
   SO4-2                 1.174e-007  8.134e-008    -6.930    -7.090    -0.159
   CaSO4                 2.649e-008  2.654e-008    -7.577    -7.576     0.001
   MgSO4                 1.070e-009  1.072e-009    -8.971    -8.970     0.001
   MnSO4                 2.904e-010  2.909e-010    -9.537    -9.536     0.001



   FeSO4                 2.112e-010  2.116e-010    -9.675    -9.675     0.001
   NaSO4-                8.858e-011  8.067e-011   -10.053   -10.093    -0.041
   BaSO4                 1.467e-011  1.470e-011   -10.834   -10.833     0.001
   KSO4-                 1.080e-011  9.839e-012   -10.966   -11.007    -0.041
   HSO4-                 1.015e-012  9.245e-013   -11.993   -12.034    -0.041
   CaHSO4+               1.996e-014  1.818e-014   -13.700   -13.740    -0.041
   FeHSO4+               1.785e-016  1.626e-016   -15.748   -15.789    -0.041
   FeSO4+                1.565e-025  1.426e-025   -24.805   -24.846    -0.041
   Fe(SO4)2-             2.786e-031  2.537e-031   -30.555   -30.596    -0.041
   FeHSO4+2              6.486e-032  4.463e-032   -31.188   -31.350    -0.162

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.93  -18.31   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.94  -51.84  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -14.89  -65.00  -50.11  Ba3(AsO4)2
Barite           -3.56  -13.53   -9.97  BaSO4
Birnessite      -28.45   15.15   43.60  MnO2
Bixbyite        -26.09  -26.70   -0.61  Mn2O3
Brucite          -7.23    9.61   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.13  -54.03  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.45   -2.41   -2.86  CH4
Claudetite      -16.97  -18.31   -1.34  As2O3
CO2(g)           -1.41   -2.88   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.20  -11.34   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.68  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.55   33.48   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.34  -38.31  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.53  -42.74   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.40  -41.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.52  -44.91   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.18   12.16   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.38  -14.50   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.05  -59.76  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.81   -2.01    3.80  MnS
MnSO4           -14.46  -11.79    2.67  MnSO4
Nahcolite        -5.45   -6.00   -0.55  NaHCO3



Natron          -11.79  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -27.42   15.15   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.54  -51.84  -46.30  As2S3
Portlandite     -11.72   11.08   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.03    9.17   15.20  Mn(OH)2
Pyrolusite      -26.23   15.15   41.38  MnO2
Realgar          -3.38  -23.32  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.36  -10.53  -10.89  FeCO3
Siderite(d)(3)   -0.08  -10.53  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.32  -14.50   -0.18  Na2SO4
Thermonatrite   -13.23  -13.10    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.14   -8.56  BaCO3

Reaction step 43.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.47   15.13   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.764e-002 -2.361e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.225e-005
Manganite          -13.20   12.14   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.204e-004  4.204e-004
Siderite(d)(3)      -0.06  -10.51  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.58  -12.14   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.588e-004  Surface charge, eq

Hfo_s         
 5.259e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.388e-006       0.644  3.388e-006      -5.470
Hfo_sOMn+        1.480e-006       0.281  1.480e-006      -5.830



Hfo_sOFe+        3.154e-007       0.060  3.154e-007      -6.501
Hfo_sOH2+        5.130e-008       0.010  5.130e-008      -7.290
Hfo_sOH          2.191e-008       0.004  2.192e-008      -7.659
Hfo_sOHBa+2      2.272e-009       0.000  2.272e-009      -8.644
Hfo_sO-          2.145e-010       0.000  2.145e-010      -9.669

Hfo           
 1.588e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.378e-004       0.655  1.378e-004      -3.861
Hfo_wOH          5.887e-005       0.280  5.887e-005      -4.230
Hfo_wOFe+        7.907e-006       0.038  7.907e-006      -5.102
Hfo_wOMn+        3.159e-006       0.015  3.159e-006      -5.500
Hfo_wOCa+        1.147e-006       0.005  1.147e-006      -5.940
Hfo_wOMg+        6.908e-007       0.003  6.909e-007      -6.161
Hfo_wO-          5.761e-007       0.003  5.761e-007      -6.239
Hfo_wOFeOH       1.772e-007       0.001  1.772e-007      -6.751
Hfo_wH2AsO3      1.078e-008       0.000  1.078e-008      -7.967
Hfo_wSO4-        3.357e-011       0.000  3.357e-011     -10.474
Hfo_wOHSO4-2     2.860e-011       0.000  2.861e-011     -10.544
Hfo_wOBa+        1.112e-011       0.000  1.112e-011     -10.954
Hfo_wOHAsO4-3    3.072e-017       0.000  3.072e-017     -16.513
Hfo_wHAsO4-      3.769e-018       0.000  3.769e-018     -17.424
Hfo_wH2AsO4      2.855e-019       0.000  2.855e-019     -18.544

Mno           
-1.002e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.117e-029       0.000  1.117e-029     -28.952
Mno_O3Ca         6.930e-031       0.000  6.931e-031     -30.159
Mno_O3-2         5.800e-031       0.000  5.800e-031     -30.237
Mno_O3HMn+       1.842e-031       0.000  1.842e-031     -30.735
Mno_O3H-         2.398e-032       0.000  2.398e-032     -31.620
Mno_O3Na-        1.216e-032       0.000  1.216e-032     -31.915
Mno_O3HCa+       9.971e-033       0.000  9.971e-033     -32.001
Mno_O3Mg         8.924e-033       0.000  8.924e-033     -32.049
Mno_O3Ba         3.162e-033       0.000  3.162e-033     -32.500
Mno_O3HMg+       8.694e-035       0.000  8.695e-035     -34.061
Mno_O3HBa+       8.138e-035       0.000  8.138e-035     -34.089
Mno_O3HNa        4.689e-035       0.000  4.690e-035     -34.329
Mno_O3H2         7.442e-037       0.000  7.442e-037     -36.128
Mno_O3H3+        6.181e-042       0.000  6.182e-042     -41.209
Mno_O3H3Cl       1.528e-044       0.000  1.528e-044     -43.816

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.202e-007  3.202e-007
Ba               5.436e-007  5.436e-007
C                1.111e-002  1.111e-002
Ca               2.511e-003  2.511e-003
Cl               9.873e-005  9.873e-005
Fe               7.481e-005  7.481e-005
K                1.893e-005  1.893e-005
Mg               8.418e-005  8.417e-005
Mn               4.313e-005  4.313e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.921      Charge balance
                                       pe  =  -3.929      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.119e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.924e-003
                       Total CO2 (mol/kg)  =  7.143e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.594e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.21
                               Iterations  =  30
                                  Total H  = 1.110302e+002
                                  Total O  = 5.552420e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.305e-007  1.201e-007    -6.884    -6.921    -0.036
   OH-                   9.159e-008  8.336e-008    -7.038    -7.079    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.202e-007
   AsS(OH)(HS)-          3.195e-007  2.908e-007    -6.496    -6.536    -0.041
   H3AsO3                7.111e-010  7.124e-010    -9.148    -9.147     0.001
   H2AsO3-               4.615e-012  4.201e-012   -11.336   -11.377    -0.041
   As3S4(HS)2-           6.175e-016  5.620e-016   -15.209   -15.250    -0.041
   H4AsO3+               4.656e-017  4.238e-017   -16.332   -16.373    -0.041
   HAsO3-2               1.017e-019  6.981e-020   -18.993   -19.156    -0.163
   AsO3-3                2.705e-028  1.160e-028   -27.568   -27.935    -0.368
As(5)           2.475e-018
   H2AsO4-               1.403e-018  1.277e-018   -17.853   -17.894    -0.041
   HAsO4-2               1.072e-018  7.359e-019   -17.970   -18.133    -0.163
   AsO4-3                3.200e-023  1.372e-023   -22.495   -22.863    -0.368
   H3AsO4                3.054e-023  3.059e-023   -22.515   -22.514     0.001
Ba              5.436e-007
   Ba+2                  5.238e-007  3.595e-007    -6.281    -6.444    -0.163
   BaHCO3+               1.939e-008  1.764e-008    -7.713    -7.753    -0.041
   BaCO3                 3.708e-010  3.715e-010    -9.431    -9.430     0.001
   BaSO4                 1.417e-011  1.420e-011   -10.849   -10.848     0.001
   BaOH+                 1.115e-013  1.014e-013   -12.953   -12.994    -0.041
C(-4)           3.965e-003
   CH4                   3.965e-003  3.973e-003    -2.402    -2.401     0.001
C(4)            7.143e-003
   HCO3-                 5.608e-003  5.120e-003    -2.251    -2.291    -0.040
   CO2                   1.380e-003  1.382e-003    -2.860    -2.859     0.001
   CaHCO3+               1.188e-004  1.082e-004    -3.925    -3.966    -0.041
   MnHCO3+               1.021e-005  9.295e-006    -4.991    -5.032    -0.041
   FeHCO3+               8.662e-006  7.884e-006    -5.062    -5.103    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.691e-006  3.360e-006    -5.433    -5.474    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.879e-006  2.000e-006    -5.541    -5.699    -0.158
   FeCO3                 7.374e-007  7.388e-007    -6.132    -6.131     0.001
   NaHCO3                5.683e-007  5.694e-007    -6.245    -6.245     0.001
   MgCO3                 1.068e-007  1.070e-007    -6.971    -6.970     0.001
   BaHCO3+               1.939e-008  1.764e-008    -7.713    -7.753    -0.041
   NaCO3-                8.091e-009  7.364e-009    -8.092    -8.133    -0.041
   BaCO3                 3.708e-010  3.715e-010    -9.431    -9.430     0.001
Ca              2.511e-003
   Ca+2                  2.386e-003  1.656e-003    -2.622    -2.781    -0.159
   CaHCO3+               1.188e-004  1.082e-004    -3.925    -3.966    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.599e-008  2.604e-008    -7.585    -7.584     0.001



   CaOH+                 2.515e-009  2.289e-009    -8.599    -8.640    -0.041
   CaHSO4+               2.012e-014  1.832e-014   -13.696   -13.737    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.973e-005    -4.006    -4.047    -0.041
   MnCl+                 8.181e-009  7.446e-009    -8.087    -8.128    -0.041
   FeCl+                 2.096e-009  1.907e-009    -8.679    -8.720    -0.041
   MnCl2                 2.911e-013  2.917e-013   -12.536   -12.535     0.001
   MnCl3-                7.920e-018  7.208e-018   -17.101   -17.142    -0.041
   FeCl+2                6.836e-025  4.692e-025   -24.165   -24.329    -0.163
   FeCl2+                2.066e-028  1.881e-028   -27.685   -27.726    -0.041
   FeCl3                 1.684e-033  1.688e-033   -32.774   -32.773     0.001
Fe(2)           7.481e-005
   Fe(HS)2               4.265e-005  4.273e-005    -4.370    -4.369     0.001
   Fe+2                  2.243e-005  1.540e-005    -4.649    -4.813    -0.163
   FeHCO3+               8.662e-006  7.884e-006    -5.062    -5.103    -0.041
   FeCO3                 7.374e-007  7.388e-007    -6.132    -6.131     0.001
   Fe(HS)3-              2.852e-007  2.596e-007    -6.545    -6.586    -0.041
   FeOH+                 4.455e-008  4.055e-008    -7.351    -7.392    -0.041
   FeCl+                 2.096e-009  1.907e-009    -8.679    -8.720    -0.041
   FeSO4                 2.154e-010  2.158e-010    -9.667    -9.666     0.001
   Fe(OH)2               2.869e-012  2.874e-012   -11.542   -11.542     0.001
   Fe(OH)3-              9.769e-016  8.892e-016   -15.010   -15.051    -0.041
   FeHSO4+               1.871e-016  1.703e-016   -15.728   -15.769    -0.041
Fe(3)           5.593e-014
   Fe(OH)2+              2.820e-014  2.567e-014   -13.550   -13.591    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.297e-016  2.091e-016   -15.639   -15.680    -0.041
   FeOH+2                1.356e-017  9.309e-018   -16.868   -17.031    -0.163
   Fe+3                  4.037e-022  1.731e-022   -21.394   -21.762    -0.368
   FeCl+2                6.836e-025  4.692e-025   -24.165   -24.329    -0.163
   FeSO4+                1.644e-025  1.496e-025   -24.784   -24.825    -0.041
   FeCl2+                2.066e-028  1.881e-028   -27.685   -27.726    -0.041
   Fe(SO4)2-             2.833e-031  2.579e-031   -30.548   -30.589    -0.041
   FeHSO4+2              7.007e-032  4.809e-032   -31.154   -31.318    -0.163
   Fe2(OH)2+4            1.051e-032  2.332e-033   -31.979   -32.632    -0.654
   FeCl3                 1.684e-033  1.688e-033   -32.774   -32.773     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.881   -43.903    -1.021
H(0)            1.470e-009
   H2                    7.348e-010  7.362e-010    -9.134    -9.133     0.001
K               1.893e-005
   K+                    1.893e-005  1.720e-005    -4.723    -4.764    -0.041
   KSO4-                 1.046e-011  9.525e-012   -10.980   -11.021    -0.041
Mg              8.418e-005
   Mg+2                  8.037e-005  5.609e-005    -4.095    -4.251    -0.156
   MgHCO3+               3.691e-006  3.360e-006    -5.433    -5.474    -0.041
   MgCO3                 1.068e-007  1.070e-007    -6.971    -6.970     0.001
   MgOH+                 1.863e-009  1.696e-009    -8.730    -8.771    -0.041
   MgSO4                 1.034e-009  1.036e-009    -8.985    -8.985     0.001
Mn(2)           4.313e-005
   Mn+2                  2.968e-005  2.037e-005    -4.528    -4.691    -0.163
   MnHCO3+               1.021e-005  9.295e-006    -4.991    -5.032    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.181e-009  7.446e-009    -8.087    -8.128    -0.041
   MnOH+                 4.790e-009  4.360e-009    -8.320    -8.361    -0.041
   MnSO4                 2.849e-010  2.854e-010    -9.545    -9.544     0.001
   MnCl2                 2.911e-013  2.917e-013   -12.536   -12.535     0.001
   MnCl3-                7.920e-018  7.208e-018   -17.101   -17.142    -0.041
   Mn(OH)3-              2.048e-019  1.864e-019   -18.689   -18.730    -0.041
Mn(3)           1.728e-034
   Mn+3                  1.728e-034  7.411e-035   -33.762   -34.130    -0.368
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.320   -83.483    -0.163
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.755   -96.796    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.978e-004    -3.663    -3.704    -0.040
   NaHCO3                5.683e-007  5.694e-007    -6.245    -6.245     0.001



   NaCO3-                8.091e-009  7.364e-009    -8.092    -8.133    -0.041
   NaSO4-                8.580e-011  7.810e-011   -10.066   -10.107    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.115   -74.114     0.001
S(-2)           2.082e-004
   HS-                   6.130e-005  5.580e-005    -4.213    -4.253    -0.041
   H2S                   5.846e-005  5.857e-005    -4.233    -4.232     0.001
   Fe(HS)2               4.265e-005  4.273e-005    -4.370    -4.369     0.001
   AsS(OH)(HS)-          3.195e-007  2.908e-007    -6.496    -6.536    -0.041
   Fe(HS)3-              2.852e-007  2.596e-007    -6.545    -6.586    -0.041
   S5-2                  1.613e-007  1.181e-007    -6.792    -6.928    -0.135
   S4-2                  9.547e-008  6.890e-008    -7.020    -7.162    -0.142
   S6-2                  8.242e-008  6.112e-008    -7.084    -7.214    -0.130
   S-2                   8.178e-011  5.613e-011   -10.087   -10.251    -0.163
   S3-2                  3.417e-011  2.428e-011   -10.466   -10.615    -0.148
   S2-2                  1.964e-012  1.378e-012   -11.707   -11.861    -0.154
   As3S4(HS)2-           6.175e-016  5.620e-016   -15.209   -15.250    -0.041
S(6)            1.416e-007
   SO4-2                 1.140e-007  7.880e-008    -6.943    -7.103    -0.160
   CaSO4                 2.599e-008  2.604e-008    -7.585    -7.584     0.001
   MgSO4                 1.034e-009  1.036e-009    -8.985    -8.985     0.001
   MnSO4                 2.849e-010  2.854e-010    -9.545    -9.544     0.001
   FeSO4                 2.154e-010  2.158e-010    -9.667    -9.666     0.001
   NaSO4-                8.580e-011  7.810e-011   -10.066   -10.107    -0.041
   BaSO4                 1.417e-011  1.420e-011   -10.849   -10.848     0.001
   KSO4-                 1.046e-011  9.525e-012   -10.980   -11.021    -0.041
   HSO4-                 1.011e-012  9.198e-013   -11.995   -12.036    -0.041
   CaHSO4+               2.012e-014  1.832e-014   -13.696   -13.737    -0.041
   FeHSO4+               1.871e-016  1.703e-016   -15.728   -15.769    -0.041
   FeSO4+                1.644e-025  1.496e-025   -24.784   -24.825    -0.041
   Fe(SO4)2-             2.833e-031  2.579e-031   -30.548   -30.589    -0.041
   FeHSO4+2              7.007e-032  4.809e-032   -31.154   -31.318    -0.163

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.91  -18.29   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.92  -51.82  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -14.95  -65.06  -50.11  Ba3(AsO4)2
Barite           -3.58  -13.55   -9.97  BaSO4
Birnessite      -28.47   15.13   43.60  MnO2
Bixbyite        -26.13  -26.74   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.16  -54.07  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.46   -2.40   -2.86  CH4
Claudetite      -16.95  -18.29   -1.34  As2O3
CO2(g)           -1.39   -2.86   -1.47  CO2
Dolomite         -1.34  -18.43  -17.09  CaMg(CO3)2
Dolomite(d)      -1.89  -18.43  -16.54  CaMg(CO3)2
Epsomite         -9.22  -11.36   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S



Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.60   33.43   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.36  -38.33  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.45  -30.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.30  -43.13   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.50  -44.89   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.92   -9.95   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.20   12.14   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.40  -14.51   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.09  -59.80  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.82   -2.02    3.80  MnS
MnSO4           -14.46  -11.79    2.67  MnSO4
Nahcolite        -5.45   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.33   -9.95   -5.62  MgCO3:3H2O
Nsutite         -27.43   15.13   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.52  -51.82  -46.30  As2S3
Portlandite     -11.74   11.06   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.05    9.15   15.20  Mn(OH)2
Pyrolusite      -26.25   15.13   41.38  MnO2
Realgar          -3.37  -23.31  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.38  -10.51  -10.89  FeCO3
Siderite(d)(3)   -0.06  -10.51  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.33  -14.51   -0.18  Na2SO4
Thermonatrite   -13.23  -13.11    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.14   -8.56  BaCO3

Reaction step 44.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.48   15.12   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.399e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.456e-005
Manganite          -13.21   12.13   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.198e-004  4.198e-004
Siderite(d)(3)      -0.05  -10.50  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.598e-004  Surface charge, eq

Hfo_s         
 5.258e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.409e-006       0.648  3.409e-006      -5.467
Hfo_sOMn+        1.451e-006       0.276  1.451e-006      -5.838
Hfo_sOFe+        3.211e-007       0.061  3.211e-007      -6.493
Hfo_sOH2+        5.232e-008       0.010  5.233e-008      -7.281
Hfo_sOH          2.178e-008       0.004  2.178e-008      -7.662
Hfo_sOHBa+2      2.252e-009       0.000  2.252e-009      -8.647
Hfo_sO-          2.077e-010       0.000  2.077e-010      -9.683

Hfo           
 1.598e-004  Surface charge, eq

Hfo_w         
 2.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.389e-004       0.661  1.389e-004      -3.857
Hfo_wOH          5.784e-005       0.275  5.784e-005      -4.238
Hfo_wOFe+        7.957e-006       0.038  7.957e-006      -5.099
Hfo_wOMn+        3.061e-006       0.015  3.062e-006      -5.514
Hfo_wOCa+        1.112e-006       0.005  1.112e-006      -5.954
Hfo_wOMg+        6.599e-007       0.003  6.599e-007      -6.181
Hfo_wO-          5.516e-007       0.003  5.516e-007      -6.258
Hfo_wOFeOH       1.738e-007       0.001  1.738e-007      -6.760
Hfo_wH2AsO3      1.073e-008       0.000  1.073e-008      -7.969
Hfo_wSO4-        3.281e-011       0.000  3.281e-011     -10.484
Hfo_wOHSO4-2     2.724e-011       0.000  2.724e-011     -10.565
Hfo_wOBa+        1.062e-011       0.000  1.062e-011     -10.974
Hfo_wOHAsO4-3    2.840e-017       0.000  2.840e-017     -16.547
Hfo_wHAsO4-      3.670e-018       0.000  3.670e-018     -17.435
Hfo_wH2AsO4      2.853e-019       0.000  2.853e-019     -18.545

Mno           
-3.502e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.980e-030       0.000  3.980e-030     -29.400
Mno_O3Ca         2.470e-031       0.000  2.470e-031     -30.607
Mno_O3-2         2.042e-031       0.000  2.042e-031     -30.690
Mno_O3HMn+       6.735e-032       0.000  6.736e-032     -31.172
Mno_O3H-         8.660e-033       0.000  8.660e-033     -32.062
Mno_O3Na-        4.277e-033       0.000  4.277e-033     -32.369
Mno_O3HCa+       3.646e-033       0.000  3.646e-033     -32.438
Mno_O3Mg         3.134e-033       0.000  3.134e-033     -32.504
Mno_O3Ba         1.110e-033       0.000  1.110e-033     -32.955



Mno_O3HMg+       3.133e-035       0.000  3.133e-035     -34.504
Mno_O3HBa+       2.931e-035       0.000  2.931e-035     -34.533
Mno_O3HNa        1.693e-035       0.000  1.693e-035     -34.771
Mno_O3H2         2.759e-037       0.000  2.759e-037     -36.559
Mno_O3H3+        2.351e-042       0.000  2.351e-042     -41.629
Mno_O3H3Cl       5.808e-045       0.000  5.808e-045     -44.236

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.202e-007  3.202e-007
Ba               5.436e-007  5.436e-007
C                1.135e-002  1.135e-002
Ca               2.549e-003  2.549e-003
Cl               9.873e-005  9.873e-005
Fe               7.706e-005  7.706e-005
K                1.893e-005  1.893e-005
Mg               8.421e-005  8.420e-005
Mn               4.384e-005  4.384e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.909      Charge balance
                                       pe  =  -3.917      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.233e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.007e-003
                       Total CO2 (mol/kg)  =  7.282e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.604e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.18
                               Iterations  =  35
                                  Total H  = 1.110306e+002
                                  Total O  = 5.552453e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.340e-007  1.232e-007    -6.873    -6.909    -0.036
   OH-                   8.930e-008  8.123e-008    -7.049    -7.090    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.202e-007
   AsS(OH)(HS)-          3.195e-007  2.906e-007    -6.496    -6.537    -0.041
   H3AsO3                7.205e-010  7.218e-010    -9.142    -9.142     0.001
   H2AsO3-               4.560e-012  4.148e-012   -11.341   -11.382    -0.041
   As3S4(HS)2-           6.497e-016  5.911e-016   -15.187   -15.228    -0.041
   H4AsO3+               4.844e-017  4.406e-017   -16.315   -16.356    -0.041
   HAsO3-2               9.809e-020  6.717e-020   -19.008   -19.173    -0.164
   AsO3-3                2.550e-028  1.088e-028   -27.593   -27.963    -0.370
As(5)           2.429e-018
   H2AsO4-               1.391e-018  1.266e-018   -17.857   -17.898    -0.041
   HAsO4-2               1.038e-018  7.107e-019   -17.984   -18.148    -0.164
   H3AsO4                3.105e-023  3.111e-023   -22.508   -22.507     0.001
   AsO4-3                3.027e-023  1.291e-023   -22.519   -22.889    -0.370
Ba              5.436e-007
   Ba+2                  5.236e-007  3.586e-007    -6.281    -6.445    -0.164
   BaHCO3+               1.961e-008  1.784e-008    -7.708    -7.749    -0.041
   BaCO3                 3.652e-010  3.659e-010    -9.437    -9.437     0.001
   BaSO4                 1.370e-011  1.373e-011   -10.863   -10.862     0.001
   BaOH+                 1.084e-013  9.859e-014   -12.965   -13.006    -0.041
C(-4)           4.065e-003



   CH4                   4.065e-003  4.073e-003    -2.391    -2.390     0.001
C(4)            7.282e-003
   HCO3-                 5.688e-003  5.190e-003    -2.245    -2.285    -0.040
   CO2                   1.435e-003  1.438e-003    -2.843    -2.842     0.001
   CaHCO3+               1.220e-004  1.110e-004    -3.914    -3.955    -0.041
   MnHCO3+               1.049e-005  9.538e-006    -4.979    -5.021    -0.041
   FeHCO3+               9.234e-006  8.400e-006    -5.035    -5.076    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.735e-006  3.398e-006    -5.428    -5.469    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.850e-006  1.975e-006    -5.545    -5.704    -0.159
   FeCO3                 7.656e-007  7.670e-007    -6.116    -6.115     0.001
   NaHCO3                5.757e-007  5.768e-007    -6.240    -6.239     0.001
   MgCO3                 1.053e-007  1.055e-007    -6.978    -6.977     0.001
   BaHCO3+               1.961e-008  1.784e-008    -7.708    -7.749    -0.041
   NaCO3-                7.992e-009  7.270e-009    -8.097    -8.138    -0.041
   BaCO3                 3.652e-010  3.659e-010    -9.437    -9.437     0.001
Ca              2.549e-003
   Ca+2                  2.421e-003  1.677e-003    -2.616    -2.775    -0.160
   CaHCO3+               1.220e-004  1.110e-004    -3.914    -3.955    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.551e-008  2.556e-008    -7.593    -7.592     0.001
   CaOH+                 2.483e-009  2.258e-009    -8.605    -8.646    -0.041
   CaHSO4+               2.028e-014  1.845e-014   -13.693   -13.734    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.968e-005    -4.006    -4.047    -0.042
   MnCl+                 8.282e-009  7.534e-009    -8.082    -8.123    -0.041
   FeCl+                 2.203e-009  2.004e-009    -8.657    -8.698    -0.041
   MnCl2                 2.944e-013  2.949e-013   -12.531   -12.530     0.001
   MnCl3-                8.008e-018  7.285e-018   -17.096   -17.138    -0.041
   FeCl+2                7.400e-025  5.067e-025   -24.131   -24.295    -0.164
   FeCl2+                2.231e-028  2.030e-028   -27.651   -27.693    -0.041
   FeCl3                 1.817e-033  1.820e-033   -32.741   -32.740     0.001
Fe(2)           7.706e-005
   Fe(HS)2               4.309e-005  4.318e-005    -4.366    -4.365     0.001
   Fe+2                  2.364e-005  1.619e-005    -4.626    -4.791    -0.164
   FeHCO3+               9.234e-006  8.400e-006    -5.035    -5.076    -0.041
   FeCO3                 7.656e-007  7.670e-007    -6.116    -6.115     0.001
   Fe(HS)3-              2.827e-007  2.572e-007    -6.549    -6.590    -0.041
   FeOH+                 4.566e-008  4.154e-008    -7.340    -7.382    -0.041
   FeCl+                 2.203e-009  2.004e-009    -8.657    -8.698    -0.041
   FeSO4                 2.195e-010  2.199e-010    -9.659    -9.658     0.001
   Fe(OH)2               2.863e-012  2.869e-012   -11.543   -11.542     0.001
   Fe(OH)3-              9.508e-016  8.649e-016   -15.022   -15.063    -0.041
   FeHSO4+               1.958e-016  1.781e-016   -15.708   -15.749    -0.041
Fe(3)           5.668e-014
   Fe(OH)2+              2.896e-014  2.634e-014   -13.538   -13.579    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.240e-016  2.038e-016   -15.650   -15.691    -0.041
   FeOH+2                1.432e-017  9.803e-018   -16.844   -17.009    -0.164
   Fe+3                  4.386e-022  1.871e-022   -21.358   -21.728    -0.370
   FeCl+2                7.400e-025  5.067e-025   -24.131   -24.295    -0.164
   FeSO4+                1.723e-025  1.567e-025   -24.764   -24.805    -0.041
   FeCl2+                2.231e-028  2.030e-028   -27.651   -27.693    -0.041
   Fe(SO4)2-             2.879e-031  2.619e-031   -30.541   -30.582    -0.041
   FeHSO4+2              7.550e-032  5.170e-032   -31.122   -31.286    -0.164
   Fe2(OH)2+4            1.176e-032  2.587e-033   -31.930   -32.587    -0.658
   FeCl3                 1.817e-033  1.820e-033   -32.741   -32.740     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.819   -43.847    -1.028
H(0)            1.464e-009
   H2                    7.321e-010  7.335e-010    -9.135    -9.135     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 1.014e-011  9.228e-012   -10.994   -11.035    -0.041
Mg              8.421e-005
   Mg+2                  8.036e-005  5.596e-005    -4.095    -4.252    -0.157
   MgHCO3+               3.735e-006  3.398e-006    -5.428    -5.469    -0.041



   MgCO3                 1.053e-007  1.055e-007    -6.978    -6.977     0.001
   MgOH+                 1.812e-009  1.649e-009    -8.742    -8.783    -0.041
   MgSO4                 1.000e-009  1.002e-009    -9.000    -8.999     0.001
Mn(2)           4.384e-005
   Mn+2                  3.012e-005  2.062e-005    -4.521    -4.686    -0.164
   MnHCO3+               1.049e-005  9.538e-006    -4.979    -5.021    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.282e-009  7.534e-009    -8.082    -8.123    -0.041
   MnOH+                 4.728e-009  4.301e-009    -8.325    -8.366    -0.041
   MnSO4                 2.796e-010  2.801e-010    -9.553    -9.553     0.001
   MnCl2                 2.944e-013  2.949e-013   -12.531   -12.530     0.001
   MnCl3-                8.008e-018  7.285e-018   -17.096   -17.138    -0.041
   Mn(OH)3-              1.920e-019  1.746e-019   -18.717   -18.758    -0.041
Mn(3)           1.808e-034
   Mn+3                  1.808e-034  7.714e-035   -33.743   -34.113    -0.370
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.355   -83.519    -0.164
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.779   -96.820    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.976e-004    -3.663    -3.704    -0.041
   NaHCO3                5.757e-007  5.768e-007    -6.240    -6.239     0.001
   NaCO3-                7.992e-009  7.270e-009    -8.097    -8.138    -0.041
   NaSO4-                8.318e-011  7.566e-011   -10.080   -10.121    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.112   -74.111     0.001
S(-2)           2.082e-004
   HS-                   6.014e-005  5.471e-005    -4.221    -4.262    -0.041
   H2S                   5.882e-005  5.893e-005    -4.230    -4.230     0.001
   Fe(HS)2               4.309e-005  4.318e-005    -4.366    -4.365     0.001
   AsS(OH)(HS)-          3.195e-007  2.906e-007    -6.496    -6.537    -0.041
   Fe(HS)3-              2.827e-007  2.572e-007    -6.549    -6.590    -0.041
   S5-2                  1.544e-007  1.128e-007    -6.811    -6.948    -0.136
   S4-2                  9.138e-008  6.583e-008    -7.039    -7.182    -0.142
   S6-2                  7.886e-008  5.840e-008    -7.103    -7.234    -0.130
   S-2                   7.832e-011  5.363e-011   -10.106   -10.271    -0.164
   S3-2                  3.271e-011  2.320e-011   -10.485   -10.635    -0.149
   S2-2                  1.880e-012  1.316e-012   -11.726   -11.881    -0.155
   As3S4(HS)2-           6.497e-016  5.911e-016   -15.187   -15.228    -0.041
S(6)            1.378e-007
   SO4-2                 1.107e-007  7.639e-008    -6.956    -7.117    -0.161
   CaSO4                 2.551e-008  2.556e-008    -7.593    -7.592     0.001
   MgSO4                 1.000e-009  1.002e-009    -9.000    -8.999     0.001
   MnSO4                 2.796e-010  2.801e-010    -9.553    -9.553     0.001
   FeSO4                 2.195e-010  2.199e-010    -9.659    -9.658     0.001
   NaSO4-                8.318e-011  7.566e-011   -10.080   -10.121    -0.041
   BaSO4                 1.370e-011  1.373e-011   -10.863   -10.862     0.001
   KSO4-                 1.014e-011  9.228e-012   -10.994   -11.035    -0.041
   HSO4-                 1.006e-012  9.150e-013   -11.997   -12.039    -0.041
   CaHSO4+               2.028e-014  1.845e-014   -13.693   -13.734    -0.041
   FeHSO4+               1.958e-016  1.781e-016   -15.708   -15.749    -0.041
   FeSO4+                1.723e-025  1.567e-025   -24.764   -24.805    -0.041
   Fe(SO4)2-             2.879e-031  2.619e-031   -30.541   -30.582    -0.041
   FeHSO4+2              7.550e-032  5.170e-032   -31.122   -31.286    -0.164

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.53   -9.89   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.90  -18.28   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.90  -51.80  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -15.00  -65.11  -50.11  Ba3(AsO4)2



Barite           -3.59  -13.56   -9.97  BaSO4
Birnessite      -28.48   15.12   43.60  MnO2
Bixbyite        -26.16  -26.77   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.20  -54.10  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.47   -2.39   -2.86  CH4
Claudetite      -16.94  -18.28   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.23  -11.37   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.31   -9.89   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.65   33.38   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.38  -38.35  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.50  -30.26   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.48  -44.87   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.21   12.13   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.41  -14.53   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.87  -89.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.13  -59.84  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.84   -2.04    3.80  MnS
MnSO4           -14.47  -11.80    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.45   15.12   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.50  -51.80  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.26   15.12   41.38  MnO2
Realgar          -3.36  -23.30  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.39  -10.50  -10.89  FeCO3
Siderite(d)(3)   -0.05  -10.50  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.35  -14.53   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 45.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.50   15.10   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.436e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.051e-002 -8.688e-005
Manganite          -13.23   12.11   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.192e-004  4.192e-004
Siderite(d)(3)      -0.03  -10.48  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.608e-004  Surface charge, eq

Hfo_s         
 5.257e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.429e-006       0.652  3.429e-006      -5.465
Hfo_sOMn+        1.424e-006       0.271  1.424e-006      -5.847
Hfo_sOFe+        3.267e-007       0.062  3.267e-007      -6.486
Hfo_sOH2+        5.333e-008       0.010  5.333e-008      -7.273
Hfo_sOH          2.165e-008       0.004  2.165e-008      -7.665
Hfo_sOHBa+2      2.233e-009       0.000  2.233e-009      -8.651
Hfo_sO-          2.013e-010       0.000  2.013e-010      -9.696

Hfo           
 1.608e-004  Surface charge, eq

Hfo_w         
 2.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.400e-004       0.666  1.400e-004      -3.854
Hfo_wOH          5.684e-005       0.270  5.684e-005      -4.245
Hfo_wOFe+        8.005e-006       0.038  8.005e-006      -5.097
Hfo_wOMn+        2.969e-006       0.014  2.970e-006      -5.527
Hfo_wOCa+        1.079e-006       0.005  1.079e-006      -5.967
Hfo_wOMg+        6.310e-007       0.003  6.310e-007      -6.200
Hfo_wO-          5.286e-007       0.003  5.286e-007      -6.277
Hfo_wOFeOH       1.705e-007       0.001  1.705e-007      -6.768
Hfo_wH2AsO3      1.069e-008       0.000  1.069e-008      -7.971
Hfo_wSO4-        3.207e-011       0.000  3.207e-011     -10.494



Hfo_wOHSO4-2     2.597e-011       0.000  2.597e-011     -10.585
Hfo_wOBa+        1.015e-011       0.000  1.015e-011     -10.993
Hfo_wOHAsO4-3    2.631e-017       0.000  2.632e-017     -16.580
Hfo_wHAsO4-      3.576e-018       0.000  3.576e-018     -17.447
Hfo_wH2AsO4      2.850e-019       0.000  2.850e-019     -18.545

Mno           
-2.735e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.168e-025       0.000  3.168e-025     -24.499
Mno_O3Ca         1.966e-026       0.000  1.966e-026     -25.706
Mno_O3-2         1.606e-026       0.000  1.606e-026     -25.794
Mno_O3HMn+       5.497e-027       0.000  5.497e-027     -26.260
Mno_O3H-         6.984e-028       0.000  6.984e-028     -27.156
Mno_O3Na-        3.362e-028       0.000  3.362e-028     -27.473
Mno_O3HCa+       2.976e-028       0.000  2.976e-028     -27.526
Mno_O3Mg         2.459e-028       0.000  2.459e-028     -27.609
Mno_O3Ba         8.707e-029       0.000  8.708e-029     -28.060
Mno_O3HMg+       2.521e-030       0.000  2.521e-030     -29.598
Mno_O3HBa+       2.358e-030       0.000  2.358e-030     -29.627
Mno_O3HNa        1.364e-030       0.000  1.364e-030     -29.865
Mno_O3H2         2.281e-032       0.000  2.281e-032     -31.642
Mno_O3H3+        1.994e-037       0.000  1.994e-037     -36.700
Mno_O3H3Cl       4.922e-040       0.000  4.922e-040     -39.308

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.203e-007
Ba               5.436e-007  5.436e-007
C                1.158e-002  1.158e-002
Ca               2.586e-003  2.586e-003
Cl               9.873e-005  9.873e-005
Fe               7.934e-005  7.934e-005
K                1.893e-005  1.893e-005
Mg               8.424e-005  8.423e-005
Mn               4.455e-005  4.455e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.905      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.346e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.089e-003
                       Total CO2 (mol/kg)  =  7.420e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.615e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.14
                               Iterations  =  30
                                  Total H  = 1.110310e+002
                                  Total O  = 5.552484e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.375e-007  1.263e-007    -6.862    -6.898    -0.037



   OH-                   8.713e-008  7.922e-008    -7.060    -7.101    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.195e-007  2.905e-007    -6.495    -6.537    -0.041
   H3AsO3                7.299e-010  7.313e-010    -9.137    -9.136     0.001
   H2AsO3-               4.507e-012  4.098e-012   -11.346   -11.387    -0.041
   As3S4(HS)2-           6.827e-016  6.207e-016   -15.166   -15.207    -0.041
   H4AsO3+               5.035e-017  4.578e-017   -16.298   -16.339    -0.041
   HAsO3-2               9.473e-020  6.472e-020   -19.024   -19.189    -0.165
   AsO3-3                2.408e-028  1.022e-028   -27.618   -27.990    -0.372
As(5)           2.386e-018
   H2AsO4-               1.380e-018  1.255e-018   -17.860   -17.901    -0.041
   HAsO4-2               1.006e-018  6.871e-019   -17.998   -18.163    -0.165
   H3AsO4                3.157e-023  3.163e-023   -22.501   -22.500     0.001
   AsO4-3                2.869e-023  1.218e-023   -22.542   -22.914    -0.372
Ba              5.436e-007
   Ba+2                  5.234e-007  3.576e-007    -6.281    -6.447    -0.165
   BaHCO3+               1.983e-008  1.803e-008    -7.703    -7.744    -0.041
   BaCO3                 3.599e-010  3.606e-010    -9.444    -9.443     0.001
   BaSO4                 1.326e-011  1.328e-011   -10.878   -10.877     0.001
   BaOH+                 1.055e-013  9.589e-014   -12.977   -13.018    -0.041
C(-4)           4.165e-003
   CH4                   4.165e-003  4.173e-003    -2.380    -2.380     0.001
C(4)            7.420e-003
   HCO3-                 5.766e-003  5.258e-003    -2.239    -2.279    -0.040
   CO2                   1.491e-003  1.494e-003    -2.826    -2.826     0.001
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   MnHCO3+               1.076e-005  9.781e-006    -4.968    -5.010    -0.041
   FeHCO3+               9.827e-006  8.935e-006    -5.008    -5.049    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.779e-006  3.435e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.822e-006  1.952e-006    -5.549    -5.710    -0.160
   FeCO3                 7.941e-007  7.956e-007    -6.100    -6.099     0.001
   NaHCO3                5.829e-007  5.841e-007    -6.234    -6.234     0.001
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   BaHCO3+               1.983e-008  1.803e-008    -7.703    -7.744    -0.041
   NaCO3-                7.896e-009  7.179e-009    -8.103    -8.144    -0.041
   BaCO3                 3.599e-010  3.606e-010    -9.444    -9.443     0.001
Ca              2.586e-003
   Ca+2                  2.456e-003  1.697e-003    -2.610    -2.770    -0.160
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.504e-008  2.509e-008    -7.601    -7.600     0.001
   CaOH+                 2.451e-009  2.229e-009    -8.611    -8.652    -0.041
   CaHSO4+               2.043e-014  1.857e-014   -13.690   -13.731    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.382e-009  7.620e-009    -8.077    -8.118    -0.041
   FeCl+                 2.312e-009  2.102e-009    -8.636    -8.677    -0.041
   MnCl2                 2.976e-013  2.981e-013   -12.526   -12.526     0.001
   MnCl3-                8.094e-018  7.359e-018   -17.092   -17.133    -0.041
   FeCl+2                7.992e-025  5.461e-025   -24.097   -24.263    -0.165
   FeCl2+                2.405e-028  2.186e-028   -27.619   -27.660    -0.041
   FeCl3                 1.956e-033  1.959e-033   -32.709   -32.708     0.001
Fe(2)           7.934e-005
   Fe(HS)2               4.352e-005  4.360e-005    -4.361    -4.360     0.001
   Fe+2                  2.487e-005  1.699e-005    -4.604    -4.770    -0.165
   FeHCO3+               9.827e-006  8.935e-006    -5.008    -5.049    -0.041
   FeCO3                 7.941e-007  7.956e-007    -6.100    -6.099     0.001
   Fe(HS)3-              2.802e-007  2.548e-007    -6.552    -6.594    -0.041
   FeOH+                 4.677e-008  4.252e-008    -7.330    -7.371    -0.041
   FeCl+                 2.312e-009  2.102e-009    -8.636    -8.677    -0.041
   FeSO4                 2.235e-010  2.239e-010    -9.651    -9.650     0.001
   Fe(OH)2               2.858e-012  2.864e-012   -11.544   -11.543     0.001
   Fe(OH)3-              9.261e-016  8.420e-016   -15.033   -15.075    -0.041
   FeHSO4+               2.045e-016  1.859e-016   -15.689   -15.731    -0.041



Fe(3)           5.743e-014
   Fe(OH)2+              2.971e-014  2.701e-014   -13.527   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.186e-016  1.987e-016   -15.660   -15.702    -0.041
   FeOH+2                1.509e-017  1.031e-017   -16.821   -16.987    -0.165
   Fe+3                  4.754e-022  2.017e-022   -21.323   -21.695    -0.372
   FeCl+2                7.992e-025  5.461e-025   -24.097   -24.263    -0.165
   FeSO4+                1.803e-025  1.639e-025   -24.744   -24.785    -0.041
   FeCl2+                2.405e-028  2.186e-028   -27.619   -27.660    -0.041
   Fe(SO4)2-             2.923e-031  2.657e-031   -30.534   -30.576    -0.041
   FeHSO4+2              8.116e-032  5.545e-032   -31.091   -31.256    -0.165
   Fe2(OH)2+4            1.312e-032  2.860e-033   -31.882   -32.544    -0.662
   FeCl3                 1.956e-033  1.959e-033   -32.709   -32.708     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.758   -43.792    -1.034
H(0)            1.459e-009
   H2                    7.295e-010  7.309e-010    -9.137    -9.136     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 9.840e-012  8.946e-012   -11.007   -11.048    -0.041
Mg              8.424e-005
   Mg+2                  8.035e-005  5.583e-005    -4.095    -4.253    -0.158
   MgHCO3+               3.779e-006  3.435e-006    -5.423    -5.464    -0.041
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   MgOH+                 1.764e-009  1.604e-009    -8.753    -8.795    -0.041
   MgSO4                 9.680e-010  9.699e-010    -9.014    -9.013     0.001
Mn(2)           4.455e-005
   Mn+2                  3.055e-005  2.087e-005    -4.515    -4.680    -0.165
   MnHCO3+               1.076e-005  9.781e-006    -4.968    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.382e-009  7.620e-009    -8.077    -8.118    -0.041
   MnOH+                 4.669e-009  4.245e-009    -8.331    -8.372    -0.041
   MnSO4                 2.745e-010  2.750e-010    -9.561    -9.561     0.001
   MnCl2                 2.976e-013  2.981e-013   -12.526   -12.526     0.001
   MnCl3-                8.094e-018  7.359e-018   -17.092   -17.133    -0.041
   Mn(OH)3-              1.803e-019  1.639e-019   -18.744   -18.785    -0.041
Mn(3)           1.889e-034
   Mn+3                  1.889e-034  8.019e-035   -33.724   -34.096    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.389   -83.555    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.803   -96.844    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.829e-007  5.841e-007    -6.234    -6.234     0.001
   NaCO3-                7.896e-009  7.179e-009    -8.103    -8.144    -0.041
   NaSO4-                8.068e-011  7.336e-011   -10.093   -10.135    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.109   -74.108     0.001
S(-2)           2.082e-004
   H2S                   5.916e-005  5.927e-005    -4.228    -4.227     0.001
   HS-                   5.902e-005  5.366e-005    -4.229    -4.270    -0.041
   Fe(HS)2               4.352e-005  4.360e-005    -4.361    -4.360     0.001
   AsS(OH)(HS)-          3.195e-007  2.905e-007    -6.495    -6.537    -0.041
   Fe(HS)3-              2.802e-007  2.548e-007    -6.552    -6.594    -0.041
   S5-2                  1.479e-007  1.079e-007    -6.830    -6.967    -0.137
   S4-2                  8.756e-008  6.297e-008    -7.058    -7.201    -0.143
   S6-2                  7.554e-008  5.586e-008    -7.122    -7.253    -0.131
   S-2                   7.508e-011  5.130e-011   -10.124   -10.290    -0.165
   S3-2                  3.135e-011  2.219e-011   -10.504   -10.654    -0.150
   S2-2                  1.802e-012  1.259e-012   -11.744   -11.900    -0.156
   As3S4(HS)2-           6.827e-016  6.207e-016   -15.166   -15.207    -0.041
S(6)            1.343e-007
   SO4-2                 1.076e-007  7.410e-008    -6.968    -7.130    -0.162
   CaSO4                 2.504e-008  2.509e-008    -7.601    -7.600     0.001
   MgSO4                 9.680e-010  9.699e-010    -9.014    -9.013     0.001
   MnSO4                 2.745e-010  2.750e-010    -9.561    -9.561     0.001
   FeSO4                 2.235e-010  2.239e-010    -9.651    -9.650     0.001



   NaSO4-                8.068e-011  7.336e-011   -10.093   -10.135    -0.041
   BaSO4                 1.326e-011  1.328e-011   -10.878   -10.877     0.001
   KSO4-                 9.840e-012  8.946e-012   -11.007   -11.048    -0.041
   HSO4-                 1.001e-012  9.102e-013   -12.000   -12.041    -0.041
   CaHSO4+               2.043e-014  1.857e-014   -13.690   -13.731    -0.041
   FeHSO4+               2.045e-016  1.859e-016   -15.689   -15.731    -0.041
   FeSO4+                1.803e-025  1.639e-025   -24.744   -24.785    -0.041
   Fe(SO4)2-             2.923e-031  2.657e-031   -30.534   -30.576    -0.041
   FeHSO4+2              8.116e-032  5.545e-032   -31.091   -31.256    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.54   -9.90   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.61  -13.58   -9.97  BaSO4
Birnessite      -28.50   15.10   43.60  MnO2
Bixbyite        -26.19  -26.80   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.24  -54.14  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.48   -2.38   -2.86  CH4
Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.24  -11.38   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.32   -9.90   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.69   33.34   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.51  -42.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.38  -41.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.46  -44.85   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.23   12.11   25.34  MnOOH
Melanterite      -9.69  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.43  -14.54   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.87  -89.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.16  -59.87  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.48  -11.81    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O



Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.46   15.10   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.15   -7.32  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.28   15.10   41.38  MnO2
Realgar          -3.35  -23.30  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.41  -10.48  -10.89  FeCO3
Siderite(d)(3)   -0.03  -10.48  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.36  -14.54   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 46.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.51   15.09   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.473e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.051e-002 -8.924e-005
Manganite          -13.25   12.09   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.186e-004  4.186e-004
Siderite(d)(3)      -0.01  -10.46  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.618e-004  Surface charge, eq

Hfo_s         
 5.255e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.448e-006       0.656  3.448e-006      -5.462
Hfo_sOMn+        1.397e-006       0.266  1.397e-006      -5.855
Hfo_sOFe+        3.322e-007       0.063  3.322e-007      -6.479



Hfo_sOH2+        5.432e-008       0.010  5.432e-008      -7.265
Hfo_sOH          2.152e-008       0.004  2.152e-008      -7.667
Hfo_sOHBa+2      2.214e-009       0.000  2.214e-009      -8.655
Hfo_sO-          1.953e-010       0.000  1.953e-010      -9.709

Hfo           
 1.618e-004  Surface charge, eq

Hfo_w         
 2.102e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.411e-004       0.671  1.411e-004      -3.851
Hfo_wOH          5.588e-005       0.266  5.589e-005      -4.253
Hfo_wOFe+        8.051e-006       0.038  8.051e-006      -5.094
Hfo_wOMn+        2.882e-006       0.014  2.882e-006      -5.540
Hfo_wOCa+        1.047e-006       0.005  1.047e-006      -5.980
Hfo_wOMg+        6.041e-007       0.003  6.041e-007      -6.219
Hfo_wO-          5.072e-007       0.002  5.072e-007      -6.295
Hfo_wOFeOH       1.673e-007       0.001  1.673e-007      -6.776
Hfo_wH2AsO3      1.064e-008       0.000  1.064e-008      -7.973
Hfo_wSO4-        3.136e-011       0.000  3.136e-011     -10.504
Hfo_wOHSO4-2     2.478e-011       0.000  2.479e-011     -10.606
Hfo_wOBa+        9.715e-012       0.000  9.716e-012     -11.013
Hfo_wOHAsO4-3    2.444e-017       0.000  2.444e-017     -16.612
Hfo_wHAsO4-      3.487e-018       0.000  3.487e-018     -17.458
Hfo_wH2AsO4      2.848e-019       0.000  2.848e-019     -18.545

Mno           
-6.015e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.101e-026       0.000  7.101e-026     -25.149
Mno_O3Ca         4.406e-027       0.000  4.406e-027     -26.356
Mno_O3-2         3.557e-027       0.000  3.557e-027     -26.449
Mno_O3HMn+       1.263e-027       0.000  1.263e-027     -26.899
Mno_O3H-         1.586e-028       0.000  1.586e-028     -27.800
Mno_O3Na-        7.444e-029       0.000  7.444e-029     -28.128
Mno_O3HCa+       6.835e-029       0.000  6.835e-029     -28.165
Mno_O3Mg         5.436e-029       0.000  5.436e-029     -28.265
Mno_O3Ba         1.924e-029       0.000  1.924e-029     -28.716
Mno_O3HMg+       5.711e-031       0.000  5.711e-031     -30.243
Mno_O3HBa+       5.339e-031       0.000  5.339e-031     -30.273
Mno_O3HNa        3.096e-031       0.000  3.096e-031     -30.509
Mno_O3H2         5.307e-033       0.000  5.307e-033     -32.275
Mno_O3H3+        4.753e-038       0.000  4.753e-038     -37.323
Mno_O3H3Cl       1.173e-040       0.000  1.173e-040     -39.931

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.203e-007
Ba               5.436e-007  5.436e-007
C                1.182e-002  1.182e-002
Ca               2.623e-003  2.623e-003
Cl               9.873e-005  9.873e-005
Fe               8.165e-005  8.164e-005
K                1.893e-005  1.893e-005
Mg               8.426e-005  8.426e-005
Mn               4.525e-005  4.524e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.894      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.457e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.170e-003
                       Total CO2 (mol/kg)  =  7.558e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.624e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.11
                               Iterations  =  35
                                  Total H  = 1.110314e+002
                                  Total O  = 5.552516e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.409e-007  1.295e-007    -6.851    -6.888    -0.037
   OH-                   8.508e-008  7.731e-008    -7.070    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.196e-007  2.904e-007    -6.495    -6.537    -0.042
   H3AsO3                7.393e-010  7.408e-010    -9.131    -9.130     0.001
   H2AsO3-               4.458e-012  4.051e-012   -11.351   -11.392    -0.042
   As3S4(HS)2-           7.163e-016  6.508e-016   -15.145   -15.187    -0.042
   H4AsO3+               5.229e-017  4.751e-017   -16.282   -16.323    -0.042
   HAsO3-2               9.159e-020  6.244e-020   -19.038   -19.205    -0.166
   AsO3-3                2.279e-028  9.623e-029   -27.642   -28.017    -0.374
As(5)           2.345e-018
   H2AsO4-               1.370e-018  1.245e-018   -17.863   -17.905    -0.042
   HAsO4-2               9.757e-019  6.651e-019   -18.011   -18.177    -0.166
   H3AsO4                3.209e-023  3.215e-023   -22.494   -22.493     0.001
   AsO4-3                2.724e-023  1.150e-023   -22.565   -22.939    -0.374
Ba              5.436e-007
   Ba+2                  5.232e-007  3.567e-007    -6.281    -6.448    -0.166
   BaHCO3+               2.004e-008  1.821e-008    -7.698    -7.740    -0.042
   BaCO3                 3.548e-010  3.555e-010    -9.450    -9.449     0.001
   BaSO4                 1.283e-011  1.286e-011   -10.892   -10.891     0.001
   BaOH+                 1.027e-013  9.334e-014   -12.988   -13.030    -0.042
C(-4)           4.264e-003
   CH4                   4.264e-003  4.273e-003    -2.370    -2.369     0.001
C(4)            7.558e-003
   HCO3-                 5.844e-003  5.326e-003    -2.233    -2.274    -0.040
   CO2                   1.548e-003  1.551e-003    -2.810    -2.809     0.001
   CaHCO3+               1.284e-004  1.166e-004    -3.892    -3.933    -0.042
   MnHCO3+               1.103e-005  1.002e-005    -4.957    -4.999    -0.042
   FeHCO3+               1.044e-005  9.486e-006    -4.981    -5.023    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.796e-006  1.929e-006    -5.553    -5.715    -0.161
   FeCO3                 8.227e-007  8.244e-007    -6.085    -6.084     0.001
   NaHCO3                5.901e-007  5.912e-007    -6.229    -6.228     0.001
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   BaHCO3+               2.004e-008  1.821e-008    -7.698    -7.740    -0.042
   NaCO3-                7.805e-009  7.092e-009    -8.108    -8.149    -0.042
   BaCO3                 3.548e-010  3.555e-010    -9.450    -9.449     0.001
Ca              2.623e-003
   Ca+2                  2.490e-003  1.717e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.284e-004  1.166e-004    -3.892    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.459e-008  2.464e-008    -7.609    -7.608     0.001
   CaOH+                 2.422e-009  2.200e-009    -8.616    -8.657    -0.042



   CaHSO4+               2.057e-014  1.869e-014   -13.687   -13.728    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.479e-009  7.705e-009    -8.072    -8.113    -0.042
   FeCl+                 2.424e-009  2.202e-009    -8.616    -8.657    -0.042
   MnCl2                 3.007e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.179e-018  7.432e-018   -17.087   -17.129    -0.042
   FeCl+2                8.614e-025  5.872e-025   -24.065   -24.231    -0.166
   FeCl2+                2.586e-028  2.349e-028   -27.587   -27.629    -0.042
   FeCl3                 2.100e-033  2.104e-033   -32.678   -32.677     0.001
Fe(2)           8.165e-005
   Fe(HS)2               4.393e-005  4.402e-005    -4.357    -4.356     0.001
   Fe+2                  2.613e-005  1.781e-005    -4.583    -4.749    -0.166
   FeHCO3+               1.044e-005  9.486e-006    -4.981    -5.023    -0.042
   FeCO3                 8.227e-007  8.244e-007    -6.085    -6.084     0.001
   Fe(HS)3-              2.778e-007  2.524e-007    -6.556    -6.598    -0.042
   FeOH+                 4.787e-008  4.350e-008    -7.320    -7.362    -0.042
   FeCl+                 2.424e-009  2.202e-009    -8.616    -8.657    -0.042
   FeSO4                 2.274e-010  2.278e-010    -9.643    -9.642     0.001
   Fe(OH)2               2.853e-012  2.859e-012   -11.545   -11.544     0.001
   Fe(OH)3-              9.028e-016  8.203e-016   -15.044   -15.086    -0.042
   FeHSO4+               2.133e-016  1.939e-016   -15.671   -15.713    -0.042
Fe(3)           5.817e-014
   Fe(OH)2+              3.046e-014  2.768e-014   -13.516   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.134e-016  1.939e-016   -15.671   -15.712    -0.042
   FeOH+2                1.588e-017  1.082e-017   -16.799   -16.966    -0.166
   Fe+3                  5.141e-022  2.171e-022   -21.289   -21.663    -0.374
   FeCl+2                8.614e-025  5.872e-025   -24.065   -24.231    -0.166
   FeSO4+                1.884e-025  1.712e-025   -24.725   -24.766    -0.042
   FeCl2+                2.586e-028  2.349e-028   -27.587   -27.629    -0.042
   Fe(SO4)2-             2.965e-031  2.694e-031   -30.528   -30.570    -0.042
   FeHSO4+2              8.706e-032  5.935e-032   -31.060   -31.227    -0.166
   Fe2(OH)2+4            1.460e-032  3.153e-033   -31.836   -32.501    -0.666
   FeCl3                 2.100e-033  2.104e-033   -32.678   -32.677     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.699   -43.739    -1.040
H(0)            1.454e-009
   H2                    7.271e-010  7.285e-010    -9.138    -9.138     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 9.552e-012  8.679e-012   -11.020   -11.062    -0.042
Mg              8.426e-005
   Mg+2                  8.034e-005  5.571e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   MgOH+                 1.719e-009  1.562e-009    -8.765    -8.806    -0.042
   MgSO4                 9.375e-010  9.394e-010    -9.028    -9.027     0.001
Mn(2)           4.525e-005
   Mn+2                  3.097e-005  2.111e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.103e-005  1.002e-005    -4.957    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.479e-009  7.705e-009    -8.072    -8.113    -0.042
   MnOH+                 4.612e-009  4.191e-009    -8.336    -8.378    -0.042
   MnSO4                 2.695e-010  2.701e-010    -9.569    -9.569     0.001
   MnCl2                 3.007e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.179e-018  7.432e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.696e-019  1.541e-019   -18.771   -18.812    -0.042
Mn(3)           1.972e-034
   Mn+3                  1.972e-034  8.327e-035   -33.705   -34.080    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.423   -83.589    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.826   -96.867    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.901e-007  5.912e-007    -6.229    -6.228     0.001
   NaCO3-                7.805e-009  7.092e-009    -8.108    -8.149    -0.042



   NaSO4-                7.832e-011  7.116e-011   -10.106   -10.148    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.106   -74.105     0.001
S(-2)           2.082e-004
   H2S                   5.949e-005  5.960e-005    -4.226    -4.225     0.001
   HS-                   5.795e-005  5.266e-005    -4.237    -4.279    -0.042
   Fe(HS)2               4.393e-005  4.402e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          3.196e-007  2.904e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.778e-007  2.524e-007    -6.556    -6.598    -0.042
   S5-2                  1.419e-007  1.034e-007    -6.848    -6.986    -0.138
   S4-2                  8.399e-008  6.030e-008    -7.076    -7.220    -0.144
   S6-2                  7.245e-008  5.350e-008    -7.140    -7.272    -0.132
   S-2                   7.207e-011  4.913e-011   -10.142   -10.309    -0.166
   S3-2                  3.008e-011  2.125e-011   -10.522   -10.673    -0.151
   S2-2                  1.730e-012  1.206e-012   -11.762   -11.919    -0.157
   As3S4(HS)2-           7.163e-016  6.508e-016   -15.145   -15.187    -0.042
S(6)            1.308e-007
   SO4-2                 1.047e-007  7.193e-008    -6.980    -7.143    -0.163
   CaSO4                 2.459e-008  2.464e-008    -7.609    -7.608     0.001
   MgSO4                 9.375e-010  9.394e-010    -9.028    -9.027     0.001
   MnSO4                 2.695e-010  2.701e-010    -9.569    -9.569     0.001
   FeSO4                 2.274e-010  2.278e-010    -9.643    -9.642     0.001
   NaSO4-                7.832e-011  7.116e-011   -10.106   -10.148    -0.042
   BaSO4                 1.283e-011  1.286e-011   -10.892   -10.891     0.001
   KSO4-                 9.552e-012  8.679e-012   -11.020   -11.062    -0.042
   HSO4-                 9.963e-013  9.053e-013   -12.002   -12.043    -0.042
   CaHSO4+               2.057e-014  1.869e-014   -13.687   -13.728    -0.042
   FeHSO4+               2.133e-016  1.939e-016   -15.671   -15.713    -0.042
   FeSO4+                1.884e-025  1.712e-025   -24.725   -24.766    -0.042
   Fe(SO4)2-             2.965e-031  2.694e-031   -30.528   -30.570    -0.042
   FeHSO4+2              8.706e-032  5.935e-032   -31.060   -31.227    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.55   -9.91   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.21  -44.99    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -15.11  -65.22  -50.11  Ba3(AsO4)2
Barite           -3.62  -13.59   -9.97  BaSO4
Birnessite      -28.51   15.09   43.60  MnO2
Bixbyite        -26.22  -26.83   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.27  -54.17  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.49   -2.37   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.26  -11.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.33   -9.91   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl



Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.28  -43.11   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.50  -42.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.37  -41.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.45  -44.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.25   12.09   25.34  MnOOH
Melanterite      -9.68  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.44  -14.55   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.88  -89.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.20  -59.91  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.49  -11.82    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.48   15.09   42.56  MnO2
O2(g)           -71.21  -74.11   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.29   15.09   41.38  MnO2
Realgar          -3.35  -23.29  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.43  -10.46  -10.89  FeCO3
Siderite(d)(3)   -0.01  -10.46  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.37  -14.55   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 47.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.749e-002 -2.507e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.050e-002 -1.009e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.181e-004  4.181e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  9.424e-006  9.424e-006
Witherite           -3.61  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.625e-004  Surface charge, eq

Hfo_s         
 5.250e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.461e-006       0.659  3.462e-006      -5.461
Hfo_sOMn+        1.372e-006       0.261  1.372e-006      -5.863
Hfo_sOFe+        3.369e-007       0.064  3.369e-007      -6.473
Hfo_sOH2+        5.516e-008       0.011  5.516e-008      -7.258
Hfo_sOH          2.138e-008       0.004  2.138e-008      -7.670
Hfo_sOHBa+2      2.194e-009       0.000  2.194e-009      -8.659
Hfo_sO-          1.898e-010       0.000  1.899e-010      -9.722

Hfo           
 1.625e-004  Surface charge, eq

Hfo_w         
 2.100e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.418e-004       0.676  1.419e-004      -3.848
Hfo_wOH          5.498e-005       0.262  5.498e-005      -4.260
Hfo_wOFe+        8.085e-006       0.039  8.086e-006      -5.092
Hfo_wOMn+        2.803e-006       0.013  2.804e-006      -5.552
Hfo_wOCa+        1.018e-006       0.005  1.018e-006      -5.992
Hfo_wOMg+        5.803e-007       0.003  5.804e-007      -6.236
Hfo_wO-          4.882e-007       0.002  4.882e-007      -6.311
Hfo_wOFeOH       1.644e-007       0.001  1.644e-007      -6.784
Hfo_wH2AsO3      1.060e-008       0.000  1.060e-008      -7.975
Hfo_wSO4-        3.065e-011       0.000  3.065e-011     -10.514
Hfo_wOHSO4-2     2.370e-011       0.000  2.370e-011     -10.625
Hfo_wOBa+        9.330e-012       0.000  9.331e-012     -11.030
Hfo_wOHAsO4-3    2.285e-017       0.000  2.285e-017     -16.641
Hfo_wHAsO4-      3.405e-018       0.000  3.406e-018     -17.468
Hfo_wH2AsO4      2.843e-019       0.000  2.843e-019     -18.546

Mno           
-1.078e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.294e-028       0.000  1.294e-028     -27.888
Mno_O3Ca         8.030e-030       0.000  8.031e-030     -29.095
Mno_O3-2         6.417e-030       0.000  6.417e-030     -29.193
Mno_O3HMn+       2.352e-030       0.000  2.352e-030     -29.629
Mno_O3H-         2.923e-031       0.000  2.923e-031     -30.534
Mno_O3Na-        1.342e-031       0.000  1.342e-031     -30.872
Mno_O3HCa+       1.273e-031       0.000  1.273e-031     -30.895
Mno_O3Mg         9.787e-032       0.000  9.787e-032     -31.009
Mno_O3Ba         3.463e-032       0.000  3.463e-032     -31.461
Mno_O3HMg+       1.051e-033       0.000  1.051e-033     -32.978



Mno_O3HBa+       9.820e-034       0.000  9.821e-034     -33.008
Mno_O3HNa        5.704e-034       0.000  5.705e-034     -33.244
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.154e-041       0.000  9.154e-041     -40.038
Mno_O3H3Cl       2.257e-043       0.000  2.257e-043     -42.646

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.204e-007  3.203e-007
Ba               5.437e-007  5.436e-007
C                1.205e-002  1.205e-002
Ca               2.657e-003  2.657e-003
Cl               9.873e-005  9.873e-005
Fe               8.381e-005  8.380e-005
K                1.893e-005  1.893e-005
Mg               8.429e-005  8.428e-005
Mn               4.588e-005  4.588e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.878      Charge balance
                                       pe  =  -3.884      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.558e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.244e-003
                       Total CO2 (mol/kg)  =  7.684e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.632e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.08
                               Iterations  =  34
                                  Total H  = 1.110318e+002
                                  Total O  = 5.552546e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.441e-007  1.323e-007    -6.841    -6.878    -0.037
   OH-                   8.329e-008  7.564e-008    -7.079    -7.121    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.204e-007
   AsS(OH)(HS)-          3.196e-007  2.903e-007    -6.495    -6.537    -0.042
   H3AsO3                7.481e-010  7.496e-010    -9.126    -9.125     0.001
   H2AsO3-               4.416e-012  4.011e-012   -11.355   -11.397    -0.042
   As3S4(HS)2-           7.477e-016  6.791e-016   -15.126   -15.168    -0.042
   H4AsO3+               5.411e-017  4.914e-017   -16.267   -16.309    -0.042
   HAsO3-2               8.890e-020  6.048e-020   -19.051   -19.218    -0.167
   AsO3-3                2.170e-028  9.121e-029   -27.664   -28.040    -0.376
As(5)           2.310e-018
   H2AsO4-               1.360e-018  1.235e-018   -17.866   -17.908    -0.042
   HAsO4-2               9.495e-019  6.460e-019   -18.023   -18.190    -0.167
   H3AsO4                3.255e-023  3.262e-023   -22.487   -22.487     0.001
   AsO4-3                2.600e-023  1.093e-023   -22.585   -22.961    -0.376
Ba              5.437e-007
   Ba+2                  5.231e-007  3.559e-007    -6.281    -6.449    -0.167
   BaHCO3+               2.023e-008  1.838e-008    -7.694    -7.736    -0.042
   BaCO3                 3.504e-010  3.511e-010    -9.455    -9.455     0.001
   BaSO4                 1.244e-011  1.247e-011   -10.905   -10.904     0.001
   BaOH+                 1.003e-013  9.111e-014   -12.999   -13.040    -0.042
C(-4)           4.363e-003
   CH4                   4.363e-003  4.371e-003    -2.360    -2.359     0.001



C(4)            7.684e-003
   HCO3-                 5.914e-003  5.387e-003    -2.228    -2.269    -0.040
   CO2                   1.600e-003  1.603e-003    -2.796    -2.795     0.001
   CaHCO3+               1.313e-004  1.192e-004    -3.882    -3.924    -0.042
   MnHCO3+               1.128e-005  1.024e-005    -4.948    -4.990    -0.042
   FeHCO3+               1.102e-005  1.001e-005    -4.958    -5.000    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.859e-006  3.505e-006    -5.414    -5.455    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.772e-006  1.909e-006    -5.557    -5.719    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.966e-007  5.977e-007    -6.224    -6.223     0.001
   MgCO3                 1.011e-007  1.013e-007    -6.995    -6.994     0.001
   BaHCO3+               2.023e-008  1.838e-008    -7.694    -7.736    -0.042
   NaCO3-                7.725e-009  7.015e-009    -8.112    -8.154    -0.042
   BaCO3                 3.504e-010  3.511e-010    -9.455    -9.455     0.001
Ca              2.657e-003
   Ca+2                  2.520e-003  1.735e-003    -2.599    -2.761    -0.162
   CaHCO3+               1.313e-004  1.192e-004    -3.882    -3.924    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.415e-008  2.420e-008    -7.617    -7.616     0.001
   CaOH+                 2.395e-009  2.175e-009    -8.621    -8.662    -0.042
   CaHSO4+               2.065e-014  1.876e-014   -13.685   -13.727    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.953e-005    -4.006    -4.048    -0.042
   MnCl+                 8.567e-009  7.781e-009    -8.067    -8.109    -0.042
   FeCl+                 2.528e-009  2.296e-009    -8.597    -8.639    -0.042
   MnCl2                 3.035e-013  3.041e-013   -12.518   -12.517     0.001
   MnCl3-                8.256e-018  7.498e-018   -17.083   -17.125    -0.042
   FeCl+2                9.210e-025  6.266e-025   -24.036   -24.203    -0.167
   FeCl2+                2.759e-028  2.506e-028   -27.559   -27.601    -0.042
   FeCl3                 2.239e-033  2.243e-033   -32.650   -32.649     0.001
Fe(2)           8.381e-005
   Fe(HS)2               4.429e-005  4.438e-005    -4.354    -4.353     0.001
   Fe+2                  2.731e-005  1.858e-005    -4.564    -4.731    -0.167
   FeHCO3+               1.102e-005  1.001e-005    -4.958    -5.000    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.755e-007  2.502e-007    -6.560    -6.602    -0.042
   FeOH+                 4.889e-008  4.440e-008    -7.311    -7.353    -0.042
   FeCl+                 2.528e-009  2.296e-009    -8.597    -8.639    -0.042
   FeSO4                 2.305e-010  2.310e-010    -9.637    -9.636     0.001
   Fe(OH)2               2.850e-012  2.855e-012   -11.545   -11.544     0.001
   Fe(OH)3-              8.826e-016  8.015e-016   -15.054   -15.096    -0.042
   FeHSO4+               2.212e-016  2.009e-016   -15.655   -15.697    -0.042
Fe(3)           5.885e-014
   Fe(OH)2+              3.115e-014  2.829e-014   -13.507   -13.548    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.089e-016  1.897e-016   -15.680   -15.722    -0.042
   FeOH+2                1.662e-017  1.131e-017   -16.779   -16.947    -0.167
   Fe+3                  5.513e-022  2.318e-022   -21.259   -21.635    -0.376
   FeCl+2                9.210e-025  6.266e-025   -24.036   -24.203    -0.167
   FeSO4+                1.956e-025  1.777e-025   -24.709   -24.750    -0.042
   FeCl2+                2.759e-028  2.506e-028   -27.559   -27.601    -0.042
   Fe(SO4)2-             2.992e-031  2.717e-031   -30.524   -30.566    -0.042
   FeHSO4+2              9.252e-032  6.295e-032   -31.034   -31.201    -0.167
   Fe2(OH)2+4            1.606e-032  3.441e-033   -31.794   -32.463    -0.669
   FeCl3                 2.239e-033  2.243e-033   -32.650   -32.649     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.646   -43.692    -1.045
H(0)            1.450e-009
   H2                    7.252e-010  7.266e-010    -9.140    -9.139     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.042
   KSO4-                 9.283e-012  8.431e-012   -11.032   -11.074    -0.042
Mg              8.429e-005
   Mg+2                  8.032e-005  5.560e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.859e-006  3.505e-006    -5.414    -5.455    -0.042
   MgCO3                 1.011e-007  1.013e-007    -6.995    -6.994     0.001



   MgOH+                 1.679e-009  1.525e-009    -8.775    -8.817    -0.042
   MgSO4                 9.094e-010  9.112e-010    -9.041    -9.040     0.001
Mn(2)           4.588e-005
   Mn+2                  3.136e-005  2.133e-005    -4.504    -4.671    -0.167
   MnHCO3+               1.128e-005  1.024e-005    -4.948    -4.990    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.567e-009  7.781e-009    -8.067    -8.109    -0.042
   MnOH+                 4.562e-009  4.143e-009    -8.341    -8.383    -0.042
   MnSO4                 2.647e-010  2.652e-010    -9.577    -9.576     0.001
   MnCl2                 3.035e-013  3.041e-013   -12.518   -12.517     0.001
   MnCl3-                8.256e-018  7.498e-018   -17.083   -17.125    -0.042
   Mn(OH)3-              1.606e-019  1.459e-019   -18.794   -18.836    -0.042
Mn(3)           2.048e-034
   Mn+3                  2.048e-034  8.611e-035   -33.689   -34.065    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.453   -83.620    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.847   -96.888    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.966e-007  5.977e-007    -6.224    -6.223     0.001
   NaCO3-                7.725e-009  7.015e-009    -8.112    -8.154    -0.042
   NaSO4-                7.612e-011  6.913e-011   -10.119   -10.160    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.104   -74.103     0.001
S(-2)           2.083e-004
   H2S                   5.977e-005  5.989e-005    -4.224    -4.223     0.001
   HS-                   5.700e-005  5.177e-005    -4.244    -4.286    -0.042
   Fe(HS)2               4.429e-005  4.438e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          3.196e-007  2.903e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.755e-007  2.502e-007    -6.560    -6.602    -0.042
   S5-2                  1.366e-007  9.942e-008    -6.864    -7.003    -0.138
   S4-2                  8.091e-008  5.800e-008    -7.092    -7.237    -0.145
   S6-2                  6.977e-008  5.146e-008    -7.156    -7.289    -0.132
   S-2                   6.946e-011  4.726e-011   -10.158   -10.326    -0.167
   S3-2                  2.898e-011  2.044e-011   -10.538   -10.690    -0.152
   S2-2                  1.667e-012  1.160e-012   -11.778   -11.936    -0.157
   As3S4(HS)2-           7.477e-016  6.791e-016   -15.126   -15.168    -0.042
S(6)            1.276e-007
   SO4-2                 1.020e-007  6.991e-008    -6.992    -7.155    -0.164
   CaSO4                 2.415e-008  2.420e-008    -7.617    -7.616     0.001
   MgSO4                 9.094e-010  9.112e-010    -9.041    -9.040     0.001
   MnSO4                 2.647e-010  2.652e-010    -9.577    -9.576     0.001
   FeSO4                 2.305e-010  2.310e-010    -9.637    -9.636     0.001
   NaSO4-                7.612e-011  6.913e-011   -10.119   -10.160    -0.042
   BaSO4                 1.244e-011  1.247e-011   -10.905   -10.904     0.001
   KSO4-                 9.283e-012  8.431e-012   -11.032   -11.074    -0.042
   HSO4-                 9.902e-013  8.993e-013   -12.004   -12.046    -0.042
   CaHSO4+               2.065e-014  1.876e-014   -13.685   -13.727    -0.042
   FeHSO4+               2.212e-016  2.009e-016   -15.655   -15.697    -0.042
   FeSO4+                1.956e-025  1.777e-025   -24.709   -24.750    -0.042
   Fe(SO4)2-             2.992e-031  2.717e-031   -30.524   -30.566    -0.042
   FeHSO4+2              9.252e-032  6.295e-032   -31.034   -31.201    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.20  -44.97    8.23  As2O5
As2S3(am)        -6.84  -51.74  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.63  -13.60   -9.97  BaSO4



Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.34    9.50   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.50   -2.36   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.27  -11.41   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.34   -9.92   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.63  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.27  -43.10   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.50  -42.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.37  -41.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.43  -44.82   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.95   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.68  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.45  -14.57   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.89  -89.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.50  -11.83    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.21  -74.10   -2.89  O2
Orpiment         -5.44  -51.74  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.31  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.09  -15.03  S
Thenardite      -14.39  -14.57   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3

Reaction step 48.

Using solution 1.  River Water 



Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.750e-002 -2.505e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.038e-002 -2.249e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.182e-004  4.182e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.336e-004  1.336e-004
Witherite           -3.61  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.606e-004  Surface charge, eq

Hfo_s         
 5.188e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.419e-006       0.659  3.419e-006      -5.466
Hfo_sOMn+        1.358e-006       0.262  1.358e-006      -5.867
Hfo_sOFe+        3.333e-007       0.064  3.333e-007      -6.477
Hfo_sOH2+        5.442e-008       0.010  5.442e-008      -7.264
Hfo_sOH          2.113e-008       0.004  2.113e-008      -7.675
Hfo_sOHBa+2      2.169e-009       0.000  2.169e-009      -8.664
Hfo_sO-          1.879e-010       0.000  1.879e-010      -9.726

Hfo           
 1.606e-004  Surface charge, eq

Hfo_w         
 2.075e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.401e-004       0.675  1.401e-004      -3.854
Hfo_wOH          5.439e-005       0.262  5.439e-005      -4.264
Hfo_wOFe+        8.007e-006       0.039  8.007e-006      -5.097
Hfo_wOMn+        2.776e-006       0.013  2.776e-006      -5.557
Hfo_wOCa+        1.008e-006       0.005  1.008e-006      -5.996
Hfo_wOMg+        5.752e-007       0.003  5.752e-007      -6.240
Hfo_wO-          4.838e-007       0.002  4.838e-007      -6.315
Hfo_wOFeOH       1.631e-007       0.001  1.631e-007      -6.788
Hfo_wH2AsO3      1.049e-008       0.000  1.049e-008      -7.979
Hfo_wSO4-        2.968e-011       0.000  2.968e-011     -10.527
Hfo_wOHSO4-2     2.299e-011       0.000  2.299e-011     -10.638



Hfo_wOBa+        9.248e-012       0.000  9.248e-012     -11.034
Hfo_wOHAsO4-3    2.262e-017       0.000  2.262e-017     -16.646
Hfo_wHAsO4-      3.359e-018       0.000  3.359e-018     -17.474
Hfo_wH2AsO4      2.800e-019       0.000  2.800e-019     -18.553

Mno           
-1.082e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.298e-028       0.000  1.298e-028     -27.887
Mno_O3Ca         8.052e-030       0.000  8.053e-030     -29.094
Mno_O3-2         6.439e-030       0.000  6.439e-030     -29.191
Mno_O3HMn+       2.354e-030       0.000  2.355e-030     -29.628
Mno_O3H-         2.928e-031       0.000  2.928e-031     -30.533
Mno_O3Na-        1.347e-031       0.000  1.347e-031     -30.871
Mno_O3HCa+       1.275e-031       0.000  1.275e-031     -30.895
Mno_O3Mg         9.822e-032       0.000  9.823e-032     -31.008
Mno_O3Ba         3.475e-032       0.000  3.476e-032     -31.459
Mno_O3HMg+       1.053e-033       0.000  1.053e-033     -32.978
Mno_O3HBa+       9.839e-034       0.000  9.840e-034     -33.007
Mno_O3HNa        5.714e-034       0.000  5.715e-034     -33.243
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.138e-041       0.000  9.139e-041     -40.039
Mno_O3H3Cl       2.253e-043       0.000  2.253e-043     -42.647

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.205e-007  3.204e-007
Ba               5.437e-007  5.437e-007
C                1.212e-002  1.212e-002
Ca               2.655e-003  2.655e-003
Cl               9.873e-005  9.873e-005
Fe               8.378e-005  8.378e-005
K                1.893e-005  1.893e-005
Mg               8.429e-005  8.429e-005
Mn               4.584e-005  4.583e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.879      Charge balance
                                       pe  =  -3.886      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.550e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.237e-003
                       Total CO2 (mol/kg)  =  7.673e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.612e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.07
                               Iterations  =  30
                                  Total H  = 1.110323e+002
                                  Total O  = 5.552553e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.438e-007  1.321e-007    -6.842    -6.879    -0.037
   OH-                   8.342e-008  7.577e-008    -7.079    -7.121    -0.042



   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.205e-007
   AsS(OH)(HS)-          3.197e-007  2.904e-007    -6.495    -6.537    -0.042
   H3AsO3                7.489e-010  7.503e-010    -9.126    -9.125     0.001
   H2AsO3-               4.428e-012  4.022e-012   -11.354   -11.396    -0.042
   As3S4(HS)2-           7.460e-016  6.775e-016   -15.127   -15.169    -0.042
   H4AsO3+               5.407e-017  4.911e-017   -16.267   -16.309    -0.042
   HAsO3-2               8.927e-020  6.075e-020   -19.049   -19.216    -0.167
   AsO3-3                2.182e-028  9.176e-029   -27.661   -28.037    -0.376
As(5)           2.305e-018
   H2AsO4-               1.356e-018  1.232e-018   -17.868   -17.909    -0.042
   HAsO4-2               9.483e-019  6.453e-019   -18.023   -18.190    -0.167
   H3AsO4                3.241e-023  3.247e-023   -22.489   -22.489     0.001
   AsO4-3                2.601e-023  1.094e-023   -22.585   -22.961    -0.376
Ba              5.437e-007
   Ba+2                  5.231e-007  3.559e-007    -6.281    -6.449    -0.167
   BaHCO3+               2.022e-008  1.836e-008    -7.694    -7.736    -0.042
   BaCO3                 3.507e-010  3.514e-010    -9.455    -9.454     0.001
   BaSO4                 1.220e-011  1.223e-011   -10.913   -10.913     0.001
   BaOH+                 1.005e-013  9.129e-014   -12.998   -13.040    -0.042
C(-4)           4.447e-003
   CH4                   4.447e-003  4.456e-003    -2.352    -2.351     0.001
C(4)            7.673e-003
   HCO3-                 5.907e-003  5.382e-003    -2.229    -2.269    -0.040
   CO2                   1.596e-003  1.599e-003    -2.797    -2.796     0.001
   CaHCO3+               1.310e-004  1.190e-004    -3.883    -3.924    -0.042
   MnHCO3+               1.126e-005  1.023e-005    -4.948    -4.990    -0.042
   FeHCO3+               1.100e-005  9.994e-006    -4.958    -5.000    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.856e-006  3.502e-006    -5.414    -5.456    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.774e-006  1.911e-006    -5.557    -5.719    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.960e-007  5.971e-007    -6.225    -6.224     0.001
   MgCO3                 1.012e-007  1.014e-007    -6.995    -6.994     0.001
   BaHCO3+               2.022e-008  1.836e-008    -7.694    -7.736    -0.042
   NaCO3-                7.730e-009  7.020e-009    -8.112    -8.154    -0.042
   BaCO3                 3.507e-010  3.514e-010    -9.455    -9.454     0.001
Ca              2.655e-003
   Ca+2                  2.518e-003  1.734e-003    -2.599    -2.761    -0.162
   CaHCO3+               1.310e-004  1.190e-004    -3.883    -3.924    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.366e-008  2.371e-008    -7.626    -7.625     0.001
   CaOH+                 2.398e-009  2.178e-009    -8.620    -8.662    -0.042
   CaHSO4+               2.020e-014  1.835e-014   -13.695   -13.736    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.953e-005    -4.006    -4.048    -0.042
   MnCl+                 8.562e-009  7.776e-009    -8.067    -8.109    -0.042
   FeCl+                 2.527e-009  2.295e-009    -8.597    -8.639    -0.042
   MnCl2                 3.033e-013  3.039e-013   -12.518   -12.517     0.001
   MnCl3-                8.251e-018  7.494e-018   -17.084   -17.125    -0.042
   FeCl+2                9.162e-025  6.234e-025   -24.038   -24.205    -0.167
   FeCl2+                2.745e-028  2.493e-028   -27.561   -27.603    -0.042
   FeCl3                 2.228e-033  2.232e-033   -32.652   -32.651     0.001
Fe(2)           8.378e-005
   Fe(HS)2               4.431e-005  4.440e-005    -4.353    -4.353     0.001
   Fe+2                  2.729e-005  1.857e-005    -4.564    -4.731    -0.167
   FeHCO3+               1.100e-005  9.994e-006    -4.958    -5.000    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.757e-007  2.504e-007    -6.560    -6.601    -0.042
   FeOH+                 4.893e-008  4.444e-008    -7.310    -7.352    -0.042
   FeCl+                 2.527e-009  2.295e-009    -8.597    -8.639    -0.042
   FeSO4                 2.259e-010  2.264e-010    -9.646    -9.645     0.001
   Fe(OH)2               2.857e-012  2.863e-012   -11.544   -11.543     0.001
   Fe(OH)3-              8.864e-016  8.051e-016   -15.052   -15.094    -0.042
   FeHSO4+               2.164e-016  1.965e-016   -15.665   -15.707    -0.042
Fe(3)           5.880e-014



   Fe(OH)2+              3.109e-014  2.824e-014   -13.507   -13.549    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.093e-016  1.901e-016   -15.679   -15.721    -0.042
   FeOH+2                1.656e-017  1.127e-017   -16.781   -16.948    -0.167
   Fe+3                  5.483e-022  2.306e-022   -21.261   -21.637    -0.376
   FeCl+2                9.162e-025  6.234e-025   -24.038   -24.205    -0.167
   FeSO4+                1.908e-025  1.733e-025   -24.719   -24.761    -0.042
   FeCl2+                2.745e-028  2.493e-028   -27.561   -27.603    -0.042
   Fe(SO4)2-             2.862e-031  2.599e-031   -30.543   -30.585    -0.042
   FeHSO4+2              9.009e-032  6.130e-032   -31.045   -31.213    -0.167
   Fe2(OH)2+4            1.594e-032  3.417e-033   -31.797   -32.466    -0.669
   FeCl3                 2.228e-033  2.232e-033   -32.652   -32.651     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.650   -43.695    -1.045
H(0)            1.458e-009
   H2                    7.291e-010  7.306e-010    -9.137    -9.136     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.042
   KSO4-                 9.103e-012  8.267e-012   -11.041   -11.083    -0.042
Mg              8.429e-005
   Mg+2                  8.033e-005  5.561e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.856e-006  3.502e-006    -5.414    -5.456    -0.042
   MgCO3                 1.012e-007  1.014e-007    -6.995    -6.994     0.001
   MgOH+                 1.683e-009  1.528e-009    -8.774    -8.816    -0.042
   MgSO4                 8.919e-010  8.936e-010    -9.050    -9.049     0.001
Mn(2)           4.584e-005
   Mn+2                  3.133e-005  2.132e-005    -4.504    -4.671    -0.167
   MnHCO3+               1.126e-005  1.023e-005    -4.948    -4.990    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.562e-009  7.776e-009    -8.067    -8.109    -0.042
   MnOH+                 4.567e-009  4.148e-009    -8.340    -8.382    -0.042
   MnSO4                 2.594e-010  2.599e-010    -9.586    -9.585     0.001
   MnCl2                 3.033e-013  3.039e-013   -12.518   -12.517     0.001
   MnCl3-                8.251e-018  7.494e-018   -17.084   -17.125    -0.042
   Mn(OH)3-              1.613e-019  1.465e-019   -18.792   -18.834    -0.042
Mn(3)           2.037e-034
   Mn+3                  2.037e-034  8.567e-035   -33.691   -34.067    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.455   -83.622    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.851   -96.892    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.960e-007  5.971e-007    -6.225    -6.224     0.001
   NaCO3-                7.730e-009  7.020e-009    -8.112    -8.154    -0.042
   NaSO4-                7.464e-011  6.779e-011   -10.127   -10.169    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.108   -74.108     0.001
S(-2)           2.083e-004
   H2S                   5.970e-005  5.982e-005    -4.224    -4.223     0.001
   HS-                   5.703e-005  5.180e-005    -4.244    -4.286    -0.042
   Fe(HS)2               4.431e-005  4.440e-005    -4.353    -4.353     0.001
   AsS(OH)(HS)-          3.197e-007  2.904e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.757e-007  2.504e-007    -6.560    -6.601    -0.042
   S5-2                  1.369e-007  9.964e-008    -6.863    -7.002    -0.138
   S4-2                  8.108e-008  5.813e-008    -7.091    -7.236    -0.145
   S6-2                  6.992e-008  5.157e-008    -7.155    -7.288    -0.132
   S-2                   6.960e-011  4.736e-011   -10.157   -10.325    -0.167
   S3-2                  2.904e-011  2.048e-011   -10.537   -10.689    -0.152
   S2-2                  1.670e-012  1.163e-012   -11.777   -11.935    -0.157
   As3S4(HS)2-           7.460e-016  6.775e-016   -15.127   -15.169    -0.042
S(6)            1.251e-007
   SO4-2                 9.997e-008  6.855e-008    -7.000    -7.164    -0.164
   CaSO4                 2.366e-008  2.371e-008    -7.626    -7.625     0.001
   MgSO4                 8.919e-010  8.936e-010    -9.050    -9.049     0.001
   MnSO4                 2.594e-010  2.599e-010    -9.586    -9.585     0.001
   FeSO4                 2.259e-010  2.264e-010    -9.646    -9.645     0.001
   NaSO4-                7.464e-011  6.779e-011   -10.127   -10.169    -0.042



   BaSO4                 1.220e-011  1.223e-011   -10.913   -10.913     0.001
   KSO4-                 9.103e-012  8.267e-012   -11.041   -11.083    -0.042
   HSO4-                 9.693e-013  8.803e-013   -12.014   -12.055    -0.042
   CaHSO4+               2.020e-014  1.835e-014   -13.695   -13.736    -0.042
   FeHSO4+               2.164e-016  1.965e-016   -15.665   -15.707    -0.042
   FeSO4+                1.908e-025  1.733e-025   -24.719   -24.761    -0.042
   Fe(SO4)2-             2.862e-031  2.599e-031   -30.543   -30.585    -0.042
   FeHSO4+2              9.009e-032  6.130e-032   -31.045   -31.213    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.93   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.20  -44.98    8.23  As2O5
As2S3(am)        -6.84  -51.74  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.64  -13.61   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.34    9.50   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.51   -2.35   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.28  -11.42   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.34   -9.93   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.63  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.45  -44.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.69  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.46  -14.57   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.92  -89.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.50  -11.84    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O



Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.44  -51.74  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.39  -14.57   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3

Reaction step 49.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.750e-002 -2.502e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.025e-002 -3.487e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.183e-004  4.183e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.575e-004  2.575e-004
Witherite           -3.61  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.586e-004  Surface charge, eq

Hfo_s         
 5.126e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.376e-006       0.659  3.376e-006      -5.472
Hfo_sOMn+        1.343e-006       0.262  1.343e-006      -5.872
Hfo_sOFe+        3.297e-007       0.064  3.297e-007      -6.482
Hfo_sOH2+        5.369e-008       0.010  5.369e-008      -7.270



Hfo_sOH          2.088e-008       0.004  2.088e-008      -7.680
Hfo_sOHBa+2      2.144e-009       0.000  2.144e-009      -8.669
Hfo_sO-          1.860e-010       0.000  1.860e-010      -9.730

Hfo           
 1.586e-004  Surface charge, eq

Hfo_w         
 2.050e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.383e-004       0.675  1.383e-004      -3.859
Hfo_wOH          5.380e-005       0.262  5.380e-005      -4.269
Hfo_wOFe+        7.928e-006       0.039  7.928e-006      -5.101
Hfo_wOMn+        2.749e-006       0.013  2.749e-006      -5.561
Hfo_wOCa+        9.984e-007       0.005  9.985e-007      -6.001
Hfo_wOMg+        5.700e-007       0.003  5.701e-007      -6.244
Hfo_wO-          4.793e-007       0.002  4.793e-007      -6.319
Hfo_wOFeOH       1.618e-007       0.001  1.618e-007      -6.791
Hfo_wH2AsO3      1.039e-008       0.000  1.039e-008      -7.983
Hfo_wSO4-        2.875e-011       0.000  2.875e-011     -10.541
Hfo_wOHSO4-2     2.230e-011       0.000  2.230e-011     -10.652
Hfo_wOBa+        9.164e-012       0.000  9.165e-012     -11.038
Hfo_wOHAsO4-3    2.238e-017       0.000  2.238e-017     -16.650
Hfo_wHAsO4-      3.314e-018       0.000  3.314e-018     -17.480
Hfo_wH2AsO4      2.757e-019       0.000  2.757e-019     -18.560

Mno           
-2.516e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.014e-025       0.000  3.015e-025     -24.521
Mno_O3Ca         1.870e-026       0.000  1.871e-026     -25.728
Mno_O3-2         1.497e-026       0.000  1.497e-026     -25.825
Mno_O3HMn+       5.460e-027       0.000  5.460e-027     -26.263
Mno_O3H-         6.795e-028       0.000  6.795e-028     -27.168
Mno_O3Na-        3.130e-028       0.000  3.130e-028     -27.504
Mno_O3HCa+       2.956e-028       0.000  2.956e-028     -27.529
Mno_O3Mg         2.284e-028       0.000  2.284e-028     -27.641
Mno_O3Ba         8.080e-029       0.000  8.080e-029     -28.093
Mno_O3HMg+       2.444e-030       0.000  2.444e-030     -29.612
Mno_O3HBa+       2.284e-030       0.000  2.284e-030     -29.641
Mno_O3HNa        1.326e-030       0.000  1.326e-030     -29.877
Mno_O3H2         2.317e-032       0.000  2.317e-032     -31.635
Mno_O3H3+        2.113e-037       0.000  2.114e-037     -36.675
Mno_O3H3Cl       5.212e-040       0.000  5.212e-040     -39.283

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.206e-007  3.206e-007
Ba               5.437e-007  5.437e-007
C                1.219e-002  1.219e-002
Ca               2.653e-003  2.653e-003
Cl               9.873e-005  9.873e-005
Fe               8.376e-005  8.376e-005
K                1.893e-005  1.893e-005
Mg               8.430e-005  8.429e-005
Mn               4.579e-005  4.579e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.880      Charge balance
                                       pe  =  -3.888      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.543e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.231e-003
                       Total CO2 (mol/kg)  =  7.662e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.592e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.05
                               Iterations  =  37
                                  Total H  = 1.110329e+002
                                  Total O  = 5.552560e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.436e-007  1.319e-007    -6.843    -6.880    -0.037
   OH-                   8.356e-008  7.589e-008    -7.078    -7.120    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.206e-007
   AsS(OH)(HS)-          3.198e-007  2.905e-007    -6.495    -6.537    -0.042
   H3AsO3                7.496e-010  7.511e-010    -9.125    -9.124     0.001
   H2AsO3-               4.439e-012  4.032e-012   -11.353   -11.394    -0.042
   As3S4(HS)2-           7.443e-016  6.760e-016   -15.128   -15.170    -0.042
   H4AsO3+               5.403e-017  4.907e-017   -16.267   -16.309    -0.042
   HAsO3-2               8.965e-020  6.101e-020   -19.047   -19.215    -0.167
   AsO3-3                2.194e-028  9.231e-029   -27.659   -28.035    -0.376
As(5)           2.300e-018
   H2AsO4-               1.353e-018  1.229e-018   -17.869   -17.911    -0.042
   HAsO4-2               9.471e-019  6.446e-019   -18.024   -18.191    -0.167
   H3AsO4                3.226e-023  3.233e-023   -22.491   -22.490     0.001
   AsO4-3                2.601e-023  1.094e-023   -22.585   -22.961    -0.376
Ba              5.437e-007
   Ba+2                  5.231e-007  3.560e-007    -6.281    -6.449    -0.167
   BaHCO3+               2.020e-008  1.835e-008    -7.695    -7.736    -0.042
   BaCO3                 3.510e-010  3.517e-010    -9.455    -9.454     0.001
   BaSO4                 1.197e-011  1.200e-011   -10.922   -10.921     0.001
   BaOH+                 1.007e-013  9.146e-014   -12.997   -13.039    -0.042
C(-4)           4.532e-003
   CH4                   4.532e-003  4.541e-003    -2.344    -2.343     0.001
C(4)            7.662e-003
   HCO3-                 5.901e-003  5.376e-003    -2.229    -2.270    -0.040
   CO2                   1.591e-003  1.594e-003    -2.798    -2.797     0.001
   CaHCO3+               1.308e-004  1.188e-004    -3.883    -3.925    -0.042
   MnHCO3+               1.124e-005  1.021e-005    -4.949    -4.991    -0.042
   FeHCO3+               1.098e-005  9.977e-006    -4.959    -5.001    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.853e-006  3.499e-006    -5.414    -5.456    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.775e-006  1.912e-006    -5.557    -5.719    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.954e-007  5.966e-007    -6.225    -6.224     0.001
   MgCO3                 1.013e-007  1.015e-007    -6.994    -6.994     0.001
   BaHCO3+               2.020e-008  1.835e-008    -7.695    -7.736    -0.042
   NaCO3-                7.735e-009  7.025e-009    -8.112    -8.153    -0.042
   BaCO3                 3.510e-010  3.517e-010    -9.455    -9.454     0.001
Ca              2.653e-003
   Ca+2                  2.516e-003  1.733e-003    -2.599    -2.761    -0.162
   CaHCO3+               1.308e-004  1.188e-004    -3.883    -3.925    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.320e-008  2.324e-008    -7.635    -7.634     0.001
   CaOH+                 2.400e-009  2.180e-009    -8.620    -8.662    -0.042
   CaHSO4+               1.977e-014  1.796e-014   -13.704   -13.746    -0.042



Cl              9.873e-005
   Cl-                   9.872e-005  8.953e-005    -4.006    -4.048    -0.042
   MnCl+                 8.556e-009  7.771e-009    -8.068    -8.110    -0.042
   FeCl+                 2.525e-009  2.294e-009    -8.598    -8.640    -0.042
   MnCl2                 3.031e-013  3.037e-013   -12.518   -12.518     0.001
   MnCl3-                8.246e-018  7.490e-018   -17.084   -17.126    -0.042
   FeCl+2                9.116e-025  6.204e-025   -24.040   -24.207    -0.167
   FeCl2+                2.732e-028  2.481e-028   -27.564   -27.605    -0.042
   FeCl3                 2.217e-033  2.221e-033   -32.654   -32.653     0.001
Fe(2)           8.376e-005
   Fe(HS)2               4.433e-005  4.442e-005    -4.353    -4.352     0.001
   Fe+2                  2.727e-005  1.856e-005    -4.564    -4.731    -0.167
   FeHCO3+               1.098e-005  9.977e-006    -4.959    -5.001    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.760e-007  2.507e-007    -6.559    -6.601    -0.042
   FeOH+                 4.898e-008  4.449e-008    -7.310    -7.352    -0.042
   FeCl+                 2.525e-009  2.294e-009    -8.598    -8.640    -0.042
   FeSO4                 2.214e-010  2.219e-010    -9.655    -9.654     0.001
   Fe(OH)2               2.865e-012  2.871e-012   -11.543   -11.542     0.001
   Fe(OH)3-              8.903e-016  8.086e-016   -15.050   -15.092    -0.042
   FeHSO4+               2.118e-016  1.923e-016   -15.674   -15.716    -0.042
Fe(3)           5.875e-014
   Fe(OH)2+              3.104e-014  2.819e-014   -13.508   -13.550    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.096e-016  1.904e-016   -15.679   -15.720    -0.042
   FeOH+2                1.650e-017  1.123e-017   -16.782   -16.950    -0.167
   Fe+3                  5.454e-022  2.294e-022   -21.263   -21.639    -0.376
   FeCl+2                9.116e-025  6.204e-025   -24.040   -24.207    -0.167
   FeSO4+                1.862e-025  1.691e-025   -24.730   -24.772    -0.042
   FeCl2+                2.732e-028  2.481e-028   -27.564   -27.605    -0.042
   Fe(SO4)2-             2.739e-031  2.488e-031   -30.562   -30.604    -0.042
   FeHSO4+2              8.777e-032  5.973e-032   -31.057   -31.224    -0.167
   Fe2(OH)2+4            1.583e-032  3.395e-033   -31.801   -32.469    -0.669
   FeCl3                 2.217e-033  2.221e-033   -32.654   -32.653     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.654   -43.699    -1.045
H(0)            1.466e-009
   H2                    7.331e-010  7.345e-010    -9.135    -9.134     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.928e-012  8.109e-012   -11.049   -11.091    -0.042
Mg              8.430e-005
   Mg+2                  8.034e-005  5.563e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.853e-006  3.499e-006    -5.414    -5.456    -0.042
   MgCO3                 1.013e-007  1.015e-007    -6.994    -6.994     0.001
   MgOH+                 1.686e-009  1.531e-009    -8.773    -8.815    -0.042
   MgSO4                 8.750e-010  8.768e-010    -9.058    -9.057     0.001
Mn(2)           4.579e-005
   Mn+2                  3.131e-005  2.131e-005    -4.504    -4.671    -0.167
   MnHCO3+               1.124e-005  1.021e-005    -4.949    -4.991    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.556e-009  7.771e-009    -8.068    -8.110    -0.042
   MnOH+                 4.571e-009  4.152e-009    -8.340    -8.382    -0.042
   MnSO4                 2.543e-010  2.548e-010    -9.595    -9.594     0.001
   MnCl2                 3.031e-013  3.037e-013   -12.518   -12.518     0.001
   MnCl3-                8.246e-018  7.490e-018   -17.084   -17.126    -0.042
   Mn(OH)3-              1.620e-019  1.471e-019   -18.790   -18.832    -0.042
Mn(3)           2.026e-034
   Mn+3                  2.026e-034  8.524e-035   -33.693   -34.069    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.457   -83.625    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.855   -96.896    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.954e-007  5.966e-007    -6.225    -6.224     0.001
   NaCO3-                7.735e-009  7.025e-009    -8.112    -8.153    -0.042
   NaSO4-                7.321e-011  6.649e-011   -10.135   -10.177    -0.042



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.113   -74.112     0.001
S(-2)           2.083e-004
   H2S                   5.963e-005  5.975e-005    -4.225    -4.224     0.001
   HS-                   5.706e-005  5.182e-005    -4.244    -4.285    -0.042
   Fe(HS)2               4.433e-005  4.442e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          3.198e-007  2.905e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.760e-007  2.507e-007    -6.559    -6.601    -0.042
   S5-2                  1.372e-007  9.986e-008    -6.863    -7.001    -0.138
   S4-2                  8.125e-008  5.826e-008    -7.090    -7.235    -0.144
   S6-2                  7.007e-008  5.169e-008    -7.154    -7.287    -0.132
   S-2                   6.975e-011  4.747e-011   -10.156   -10.324    -0.167
   S3-2                  2.910e-011  2.053e-011   -10.536   -10.688    -0.152
   S2-2                  1.674e-012  1.165e-012   -11.776   -11.934    -0.157
   As3S4(HS)2-           7.443e-016  6.760e-016   -15.128   -15.170    -0.042
S(6)            1.227e-007
   SO4-2                 9.805e-008  6.724e-008    -7.009    -7.172    -0.164
   CaSO4                 2.320e-008  2.324e-008    -7.635    -7.634     0.001
   MgSO4                 8.750e-010  8.768e-010    -9.058    -9.057     0.001
   MnSO4                 2.543e-010  2.548e-010    -9.595    -9.594     0.001
   FeSO4                 2.214e-010  2.219e-010    -9.655    -9.654     0.001
   NaSO4-                7.321e-011  6.649e-011   -10.135   -10.177    -0.042
   BaSO4                 1.197e-011  1.200e-011   -10.922   -10.921     0.001
   KSO4-                 8.928e-012  8.109e-012   -11.049   -11.091    -0.042
   HSO4-                 9.491e-013  8.620e-013   -12.023   -12.064    -0.042
   CaHSO4+               1.977e-014  1.796e-014   -13.704   -13.746    -0.042
   FeHSO4+               2.118e-016  1.923e-016   -15.674   -15.716    -0.042
   FeSO4+                1.862e-025  1.691e-025   -24.730   -24.772    -0.042
   Fe(SO4)2-             2.739e-031  2.488e-031   -30.562   -30.604    -0.042
   FeHSO4+2              8.777e-032  5.973e-032   -31.057   -31.224    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.57   -9.93   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.21  -44.98    8.23  As2O5
As2S3(am)        -6.84  -51.74  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.65  -13.62   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.34    9.50   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.52   -2.34   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.29  -11.43   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.35   -9.93   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.63  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.47  -44.86   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.70  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.47  -14.58   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.94  -89.66   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.51  -11.84    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.44  -51.74  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.40  -14.58   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3

Reaction step 50.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.750e-002 -2.500e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.013e-002 -4.724e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.184e-004  4.184e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.813e-004  3.813e-004
Witherite           -3.61  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.566e-004  Surface charge, eq

Hfo_s         
 5.064e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.334e-006       0.658  3.334e-006      -5.477
Hfo_sOMn+        1.328e-006       0.262  1.328e-006      -5.877
Hfo_sOFe+        3.261e-007       0.064  3.261e-007      -6.487
Hfo_sOH2+        5.296e-008       0.010  5.296e-008      -7.276
Hfo_sOH          2.063e-008       0.004  2.063e-008      -7.685
Hfo_sOHBa+2      2.119e-009       0.000  2.119e-009      -8.674
Hfo_sO-          1.841e-010       0.000  1.841e-010      -9.735

Hfo           
 1.566e-004  Surface charge, eq

Hfo_w         
 2.026e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.366e-004       0.674  1.366e-004      -3.865
Hfo_wOH          5.320e-005       0.263  5.321e-005      -4.274
Hfo_wOFe+        7.848e-006       0.039  7.848e-006      -5.105
Hfo_wOMn+        2.721e-006       0.013  2.721e-006      -5.565
Hfo_wOCa+        9.884e-007       0.005  9.884e-007      -6.005
Hfo_wOMg+        5.648e-007       0.003  5.648e-007      -6.248
Hfo_wO-          4.748e-007       0.002  4.748e-007      -6.323
Hfo_wOFeOH       1.604e-007       0.001  1.604e-007      -6.795
Hfo_wH2AsO3      1.028e-008       0.000  1.028e-008      -7.988
Hfo_wSO4-        2.785e-011       0.000  2.785e-011     -10.555
Hfo_wOHSO4-2     2.164e-011       0.000  2.164e-011     -10.665
Hfo_wOBa+        9.080e-012       0.000  9.080e-012     -11.042
Hfo_wOHAsO4-3    2.215e-017       0.000  2.215e-017     -16.655
Hfo_wHAsO4-      3.268e-018       0.000  3.268e-018     -17.486
Hfo_wH2AsO4      2.715e-019       0.000  2.715e-019     -18.566

Mno           
-3.009e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.601e-030       0.000  3.601e-030     -29.444
Mno_O3Ca         2.234e-031       0.000  2.234e-031     -30.651
Mno_O3-2         1.789e-031       0.000  1.789e-031     -30.747
Mno_O3HMn+       6.511e-032       0.000  6.512e-032     -31.186
Mno_O3H-         8.108e-033       0.000  8.109e-033     -32.091
Mno_O3Na-        3.742e-033       0.000  3.742e-033     -32.427
Mno_O3HCa+       3.525e-033       0.000  3.525e-033     -32.453
Mno_O3Mg         2.730e-033       0.000  2.730e-033     -32.564
Mno_O3Ba         9.660e-034       0.000  9.660e-034     -33.015
Mno_O3HMg+       2.917e-035       0.000  2.917e-035     -34.535
Mno_O3HBa+       2.726e-035       0.000  2.726e-035     -34.564



Mno_O3HNa        1.582e-035       0.000  1.583e-035     -34.801
Mno_O3H2         2.760e-037       0.000  2.760e-037     -36.559
Mno_O3H3+        2.514e-042       0.000  2.514e-042     -41.600
Mno_O3H3Cl       6.199e-045       0.000  6.199e-045     -44.208

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.207e-007  3.207e-007
Ba               5.437e-007  5.437e-007
C                1.227e-002  1.227e-002
Ca               2.651e-003  2.650e-003
Cl               9.873e-005  9.873e-005
Fe               8.374e-005  8.374e-005
K                1.893e-005  1.893e-005
Mg               8.430e-005  8.430e-005
Mn               4.575e-005  4.575e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.881      Charge balance
                                       pe  =  -3.890      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.536e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.225e-003
                       Total CO2 (mol/kg)  =  7.652e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.572e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.04
                               Iterations  =  26
                                  Total H  = 1.110334e+002
                                  Total O  = 5.552567e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.434e-007  1.317e-007    -6.844    -6.881    -0.037
   OH-                   8.369e-008  7.602e-008    -7.077    -7.119    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.207e-007
   AsS(OH)(HS)-          3.199e-007  2.906e-007    -6.495    -6.537    -0.042
   H3AsO3                7.503e-010  7.518e-010    -9.125    -9.124     0.001
   H2AsO3-               4.451e-012  4.043e-012   -11.352   -11.393    -0.042
   As3S4(HS)2-           7.426e-016  6.745e-016   -15.129   -15.171    -0.042
   H4AsO3+               5.399e-017  4.904e-017   -16.268   -16.309    -0.042
   HAsO3-2               9.001e-020  6.127e-020   -19.046   -19.213    -0.167
   AsO3-3                2.207e-028  9.285e-029   -27.656   -28.032    -0.376
As(5)           2.295e-018
   H2AsO4-               1.349e-018  1.225e-018   -17.870   -17.912    -0.042
   HAsO4-2               9.460e-019  6.439e-019   -18.024   -18.191    -0.167
   H3AsO4                3.212e-023  3.219e-023   -22.493   -22.492     0.001
   AsO4-3                2.602e-023  1.095e-023   -22.585   -22.961    -0.376
Ba              5.437e-007
   Ba+2                  5.232e-007  3.561e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.018e-008  1.833e-008    -7.695    -7.737    -0.042
   BaCO3                 3.513e-010  3.520e-010    -9.454    -9.454     0.001
   BaSO4                 1.175e-011  1.177e-011   -10.930   -10.929     0.001
   BaOH+                 1.009e-013  9.163e-014   -12.996   -13.038    -0.042
C(-4)           4.616e-003
   CH4                   4.616e-003  4.625e-003    -2.336    -2.335     0.001
C(4)            7.652e-003



   HCO3-                 5.895e-003  5.371e-003    -2.230    -2.270    -0.040
   CO2                   1.587e-003  1.590e-003    -2.799    -2.799     0.001
   CaHCO3+               1.306e-004  1.186e-004    -3.884    -3.926    -0.042
   MnHCO3+               1.122e-005  1.019e-005    -4.950    -4.992    -0.042
   FeHCO3+               1.097e-005  9.961e-006    -4.960    -5.002    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.850e-006  3.496e-006    -5.415    -5.456    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.776e-006  1.913e-006    -5.557    -5.718    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.948e-007  5.960e-007    -6.226    -6.225     0.001
   MgCO3                 1.014e-007  1.016e-007    -6.994    -6.993     0.001
   BaHCO3+               2.018e-008  1.833e-008    -7.695    -7.737    -0.042
   NaCO3-                7.739e-009  7.030e-009    -8.111    -8.153    -0.042
   BaCO3                 3.513e-010  3.520e-010    -9.454    -9.454     0.001
Ca              2.651e-003
   Ca+2                  2.514e-003  1.731e-003    -2.600    -2.762    -0.162
   CaHCO3+               1.306e-004  1.186e-004    -3.884    -3.926    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.275e-008  2.279e-008    -7.643    -7.642     0.001
   CaOH+                 2.402e-009  2.182e-009    -8.619    -8.661    -0.042
   CaHSO4+               1.935e-014  1.758e-014   -13.713   -13.755    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.551e-009  7.767e-009    -8.068    -8.110    -0.042
   FeCl+                 2.524e-009  2.292e-009    -8.598    -8.640    -0.042
   MnCl2                 3.030e-013  3.036e-013   -12.519   -12.518     0.001
   MnCl3-                8.242e-018  7.486e-018   -17.084   -17.126    -0.042
   FeCl+2                9.070e-025  6.173e-025   -24.042   -24.209    -0.167
   FeCl2+                2.718e-028  2.469e-028   -27.566   -27.607    -0.042
   FeCl3                 2.206e-033  2.211e-033   -32.656   -32.655     0.001
Fe(2)           8.374e-005
   Fe(HS)2               4.435e-005  4.444e-005    -4.353    -4.352     0.001
   Fe+2                  2.725e-005  1.855e-005    -4.565    -4.732    -0.167
   FeHCO3+               1.097e-005  9.961e-006    -4.960    -5.002    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.762e-007  2.509e-007    -6.559    -6.600    -0.042
   FeOH+                 4.903e-008  4.453e-008    -7.310    -7.351    -0.042
   FeCl+                 2.524e-009  2.292e-009    -8.598    -8.640    -0.042
   FeSO4                 2.171e-010  2.176e-010    -9.663    -9.662     0.001
   Fe(OH)2               2.873e-012  2.878e-012   -11.542   -11.541     0.001
   Fe(OH)3-              8.941e-016  8.121e-016   -15.049   -15.090    -0.042
   FeHSO4+               2.073e-016  1.883e-016   -15.683   -15.725    -0.042
Fe(3)           5.870e-014
   Fe(OH)2+              3.099e-014  2.815e-014   -13.509   -13.551    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.099e-016  1.907e-016   -15.678   -15.720    -0.042
   FeOH+2                1.645e-017  1.119e-017   -16.784   -16.951    -0.167
   Fe+3                  5.426e-022  2.283e-022   -21.266   -21.641    -0.376
   FeCl+2                9.070e-025  6.173e-025   -24.042   -24.209    -0.167
   FeSO4+                1.818e-025  1.652e-025   -24.740   -24.782    -0.042
   FeCl2+                2.718e-028  2.469e-028   -27.566   -27.607    -0.042
   Fe(SO4)2-             2.624e-031  2.384e-031   -30.581   -30.623    -0.042
   FeHSO4+2              8.554e-032  5.822e-032   -31.068   -31.235    -0.167
   Fe2(OH)2+4            1.571e-032  3.373e-033   -31.804   -32.472    -0.668
   FeCl3                 2.206e-033  2.211e-033   -32.656   -32.655     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.658   -43.703    -1.044
H(0)            1.474e-009
   H2                    7.370e-010  7.384e-010    -9.133    -9.132     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.761e-012  7.957e-012   -11.057   -11.099    -0.042
Mg              8.430e-005
   Mg+2                  8.035e-005  5.564e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.850e-006  3.496e-006    -5.415    -5.456    -0.042
   MgCO3                 1.014e-007  1.016e-007    -6.994    -6.993     0.001
   MgOH+                 1.689e-009  1.534e-009    -8.772    -8.814    -0.042



   MgSO4                 8.588e-010  8.605e-010    -9.066    -9.065     0.001
Mn(2)           4.575e-005
   Mn+2                  3.128e-005  2.129e-005    -4.505    -4.672    -0.167
   MnHCO3+               1.122e-005  1.019e-005    -4.950    -4.992    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.551e-009  7.767e-009    -8.068    -8.110    -0.042
   MnOH+                 4.576e-009  4.156e-009    -8.340    -8.381    -0.042
   MnSO4                 2.493e-010  2.498e-010    -9.603    -9.602     0.001
   MnCl2                 3.030e-013  3.036e-013   -12.519   -12.518     0.001
   MnCl3-                8.242e-018  7.486e-018   -17.084   -17.126    -0.042
   Mn(OH)3-              1.627e-019  1.478e-019   -18.789   -18.830    -0.042
Mn(3)           2.016e-034
   Mn+3                  2.016e-034  8.483e-035   -33.696   -34.071    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.459   -83.627    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.858   -96.900    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.948e-007  5.960e-007    -6.226    -6.225     0.001
   NaCO3-                7.739e-009  7.030e-009    -8.111    -8.153    -0.042
   NaSO4-                7.183e-011  6.524e-011   -10.144   -10.185    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.118   -74.117     0.001
S(-2)           2.083e-004
   H2S                   5.957e-005  5.969e-005    -4.225    -4.224     0.001
   HS-                   5.709e-005  5.185e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.435e-005  4.444e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          3.199e-007  2.906e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.762e-007  2.509e-007    -6.559    -6.600    -0.042
   S5-2                  1.375e-007  1.001e-007    -6.862    -7.000    -0.138
   S4-2                  8.142e-008  5.839e-008    -7.089    -7.234    -0.144
   S6-2                  7.022e-008  5.180e-008    -7.154    -7.286    -0.132
   S-2                   6.989e-011  4.757e-011   -10.156   -10.323    -0.167
   S3-2                  2.916e-011  2.057e-011   -10.535   -10.687    -0.151
   S2-2                  1.677e-012  1.168e-012   -11.775   -11.933    -0.157
   As3S4(HS)2-           7.426e-016  6.745e-016   -15.129   -15.171    -0.042
S(6)            1.204e-007
   SO4-2                 9.619e-008  6.597e-008    -7.017    -7.181    -0.164
   CaSO4                 2.275e-008  2.279e-008    -7.643    -7.642     0.001
   MgSO4                 8.588e-010  8.605e-010    -9.066    -9.065     0.001
   MnSO4                 2.493e-010  2.498e-010    -9.603    -9.602     0.001
   FeSO4                 2.171e-010  2.176e-010    -9.663    -9.662     0.001
   NaSO4-                7.183e-011  6.524e-011   -10.144   -10.185    -0.042
   BaSO4                 1.175e-011  1.177e-011   -10.930   -10.929     0.001
   KSO4-                 8.761e-012  7.957e-012   -11.057   -11.099    -0.042
   HSO4-                 9.297e-013  8.445e-013   -12.032   -12.073    -0.042
   CaHSO4+               1.935e-014  1.758e-014   -13.713   -13.755    -0.042
   FeHSO4+               2.073e-016  1.883e-016   -15.683   -15.725    -0.042
   FeSO4+                1.818e-025  1.652e-025   -24.740   -24.782    -0.042
   Fe(SO4)2-             2.624e-031  2.384e-031   -30.581   -30.623    -0.042
   FeHSO4+2              8.554e-032  5.822e-032   -31.068   -31.235    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.58   -9.94   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.21  -44.98    8.23  As2O5
As2S3(am)        -6.84  -51.74  -44.90  As2S3
As_native        -5.56  -18.10  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.66  -13.63   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2



Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.53   -2.33   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.30  -11.44   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.36   -9.94   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.43  -41.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.49  -44.88   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.48  -14.59   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.97  -89.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.52  -11.85    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.12   -2.89  O2
Orpiment         -5.44  -51.74  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.41  -14.59   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3

Reaction step 51.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.020e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.750e-002 -2.498e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.000e-002 -5.959e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.184e-004  4.184e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.049e-004  5.049e-004
Witherite           -3.60  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.546e-004  Surface charge, eq

Hfo_s         
 5.002e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.291e-006       0.658  3.291e-006      -5.483
Hfo_sOMn+        1.314e-006       0.263  1.314e-006      -5.882
Hfo_sOFe+        3.224e-007       0.064  3.224e-007      -6.492
Hfo_sOH2+        5.223e-008       0.010  5.223e-008      -7.282
Hfo_sOH          2.038e-008       0.004  2.038e-008      -7.691
Hfo_sOHBa+2      2.093e-009       0.000  2.094e-009      -8.679
Hfo_sO-          1.822e-010       0.000  1.822e-010      -9.740

Hfo           
 1.546e-004  Surface charge, eq

Hfo_w         
 2.001e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.348e-004       0.674  1.348e-004      -3.870
Hfo_wOH          5.261e-005       0.263  5.261e-005      -4.279
Hfo_wOFe+        7.768e-006       0.039  7.768e-006      -5.110
Hfo_wOMn+        2.693e-006       0.013  2.693e-006      -5.570
Hfo_wOCa+        9.783e-007       0.005  9.783e-007      -6.010
Hfo_wOMg+        5.595e-007       0.003  5.595e-007      -6.252
Hfo_wO-          4.702e-007       0.002  4.703e-007      -6.328
Hfo_wOFeOH       1.590e-007       0.001  1.590e-007      -6.799
Hfo_wH2AsO3      1.018e-008       0.000  1.018e-008      -7.992
Hfo_wSO4-        2.699e-011       0.000  2.699e-011     -10.569
Hfo_wOHSO4-2     2.101e-011       0.000  2.101e-011     -10.678
Hfo_wOBa+        8.995e-012       0.000  8.995e-012     -11.046



Hfo_wOHAsO4-3    2.191e-017       0.000  2.191e-017     -16.659
Hfo_wHAsO4-      3.223e-018       0.000  3.223e-018     -17.492
Hfo_wH2AsO4      2.673e-019       0.000  2.673e-019     -18.573

Mno           
-2.552e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.050e-025       0.000  3.050e-025     -24.516
Mno_O3Ca         1.893e-026       0.000  1.893e-026     -25.723
Mno_O3-2         1.516e-026       0.000  1.516e-026     -25.819
Mno_O3HMn+       5.507e-027       0.000  5.507e-027     -26.259
Mno_O3H-         6.861e-028       0.000  6.862e-028     -27.164
Mno_O3Na-        3.172e-028       0.000  3.172e-028     -27.499
Mno_O3HCa+       2.981e-028       0.000  2.981e-028     -27.526
Mno_O3Mg         2.315e-028       0.000  2.315e-028     -27.636
Mno_O3Ba         8.189e-029       0.000  8.189e-029     -28.087
Mno_O3HMg+       2.469e-030       0.000  2.469e-030     -29.607
Mno_O3HBa+       2.307e-030       0.000  2.307e-030     -29.637
Mno_O3HNa        1.339e-030       0.000  1.339e-030     -29.873
Mno_O3H2         2.332e-032       0.000  2.332e-032     -31.632
Mno_O3H3+        2.120e-037       0.000  2.121e-037     -36.674
Mno_O3H3Cl       5.229e-040       0.000  5.229e-040     -39.282

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.208e-007  3.208e-007
Ba               5.438e-007  5.437e-007
C                1.234e-002  1.234e-002
Ca               2.649e-003  2.648e-003
Cl               9.873e-005  9.873e-005
Fe               8.372e-005  8.372e-005
K                1.893e-005  1.893e-005
Mg               8.431e-005  8.430e-005
Mn               4.571e-005  4.571e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.881      Charge balance
                                       pe  =  -3.892      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.529e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.218e-003
                       Total CO2 (mol/kg)  =  7.641e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.553e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.02
                               Iterations  =  40
                                  Total H  = 1.110339e+002
                                  Total O  = 5.552574e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.431e-007  1.314e-007    -6.844    -6.881    -0.037
   OH-                   8.382e-008  7.614e-008    -7.077    -7.118    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000



As(3)           3.208e-007
   AsS(OH)(HS)-          3.200e-007  2.907e-007    -6.495    -6.537    -0.042
   H3AsO3                7.510e-010  7.525e-010    -9.124    -9.124     0.001
   H2AsO3-               4.462e-012  4.053e-012   -11.350   -11.392    -0.042
   As3S4(HS)2-           7.410e-016  6.731e-016   -15.130   -15.172    -0.042
   H4AsO3+               5.395e-017  4.900e-017   -16.268   -16.310    -0.042
   HAsO3-2               9.037e-020  6.152e-020   -19.044   -19.211    -0.167
   AsO3-3                2.219e-028  9.339e-029   -27.654   -28.030    -0.376
As(5)           2.290e-018
   H2AsO4-               1.345e-018  1.222e-018   -17.871   -17.913    -0.042
   HAsO4-2               9.449e-019  6.432e-019   -18.025   -18.192    -0.167
   H3AsO4                3.199e-023  3.205e-023   -22.495   -22.494     0.001
   AsO4-3                2.603e-023  1.096e-023   -22.585   -22.960    -0.376
Ba              5.438e-007
   Ba+2                  5.232e-007  3.562e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.017e-008  1.832e-008    -7.695    -7.737    -0.042
   BaCO3                 3.516e-010  3.523e-010    -9.454    -9.453     0.001
   BaSO4                 1.154e-011  1.156e-011   -10.938   -10.937     0.001
   BaOH+                 1.011e-013  9.179e-014   -12.995   -13.037    -0.042
C(-4)           4.701e-003
   CH4                   4.701e-003  4.710e-003    -2.328    -2.327     0.001
C(4)            7.641e-003
   HCO3-                 5.889e-003  5.366e-003    -2.230    -2.270    -0.040
   CO2                   1.583e-003  1.586e-003    -2.801    -2.800     0.001
   CaHCO3+               1.304e-004  1.184e-004    -3.885    -3.927    -0.042
   MnHCO3+               1.120e-005  1.018e-005    -4.951    -4.992    -0.042
   FeHCO3+               1.095e-005  9.945e-006    -4.961    -5.002    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.846e-006  3.494e-006    -5.415    -5.457    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.778e-006  1.914e-006    -5.556    -5.718    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.942e-007  5.954e-007    -6.226    -6.225     0.001
   MgCO3                 1.015e-007  1.017e-007    -6.994    -6.993     0.001
   BaHCO3+               2.017e-008  1.832e-008    -7.695    -7.737    -0.042
   NaCO3-                7.744e-009  7.034e-009    -8.111    -8.153    -0.042
   BaCO3                 3.516e-010  3.523e-010    -9.454    -9.453     0.001
Ca              2.649e-003
   Ca+2                  2.513e-003  1.730e-003    -2.600    -2.762    -0.162
   CaHCO3+               1.304e-004  1.184e-004    -3.885    -3.927    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.231e-008  2.236e-008    -7.651    -7.651     0.001
   CaOH+                 2.405e-009  2.184e-009    -8.619    -8.661    -0.042
   CaHSO4+               1.895e-014  1.722e-014   -13.722   -13.764    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.546e-009  7.762e-009    -8.068    -8.110    -0.042
   FeCl+                 2.522e-009  2.291e-009    -8.598    -8.640    -0.042
   MnCl2                 3.028e-013  3.034e-013   -12.519   -12.518     0.001
   MnCl3-                8.237e-018  7.482e-018   -17.084   -17.126    -0.042
   FeCl+2                9.026e-025  6.144e-025   -24.045   -24.212    -0.167
   FeCl2+                2.705e-028  2.457e-028   -27.568   -27.610    -0.042
   FeCl3                 2.196e-033  2.200e-033   -32.658   -32.658     0.001
Fe(2)           8.372e-005
   Fe(HS)2               4.437e-005  4.446e-005    -4.353    -4.352     0.001
   Fe+2                  2.723e-005  1.853e-005    -4.565    -4.732    -0.167
   FeHCO3+               1.095e-005  9.945e-006    -4.961    -5.002    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.765e-007  2.511e-007    -6.558    -6.600    -0.042
   FeOH+                 4.908e-008  4.458e-008    -7.309    -7.351    -0.042
   FeCl+                 2.522e-009  2.291e-009    -8.598    -8.640    -0.042
   FeSO4                 2.130e-010  2.134e-010    -9.672    -9.671     0.001
   Fe(OH)2               2.880e-012  2.886e-012   -11.541   -11.540     0.001
   Fe(OH)3-              8.978e-016  8.155e-016   -15.047   -15.089    -0.042
   FeHSO4+               2.030e-016  1.844e-016   -15.692   -15.734    -0.042
Fe(3)           5.865e-014
   Fe(OH)2+              3.094e-014  2.810e-014   -13.510   -13.551    -0.042



   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.103e-016  1.910e-016   -15.677   -15.719    -0.042
   FeOH+2                1.639e-017  1.116e-017   -16.785   -16.952    -0.167
   Fe+3                  5.398e-022  2.272e-022   -21.268   -21.644    -0.376
   FeCl+2                9.026e-025  6.144e-025   -24.045   -24.212    -0.167
   FeSO4+                1.776e-025  1.613e-025   -24.751   -24.792    -0.042
   FeCl2+                2.705e-028  2.457e-028   -27.568   -27.610    -0.042
   Fe(SO4)2-             2.516e-031  2.286e-031   -30.599   -30.641    -0.042
   FeHSO4+2              8.342e-032  5.678e-032   -31.079   -31.246    -0.167
   Fe2(OH)2+4            1.561e-032  3.351e-033   -31.807   -32.475    -0.668
   FeCl3                 2.196e-033  2.200e-033   -32.658   -32.658     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.662   -43.706    -1.044
H(0)            1.482e-009
   H2                    7.408e-010  7.422e-010    -9.130    -9.129     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.599e-012  7.811e-012   -11.066   -11.107    -0.042
Mg              8.431e-005
   Mg+2                  8.036e-005  5.565e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.846e-006  3.494e-006    -5.415    -5.457    -0.042
   MgCO3                 1.015e-007  1.017e-007    -6.994    -6.993     0.001
   MgOH+                 1.692e-009  1.537e-009    -8.772    -8.813    -0.042
   MgSO4                 8.431e-010  8.448e-010    -9.074    -9.073     0.001
Mn(2)           4.571e-005
   Mn+2                  3.126e-005  2.128e-005    -4.505    -4.672    -0.167
   MnHCO3+               1.120e-005  1.018e-005    -4.951    -4.992    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.546e-009  7.762e-009    -8.068    -8.110    -0.042
   MnOH+                 4.580e-009  4.160e-009    -8.339    -8.381    -0.042
   MnSO4                 2.446e-010  2.450e-010    -9.612    -9.611     0.001
   MnCl2                 3.028e-013  3.034e-013   -12.519   -12.518     0.001
   MnCl3-                8.237e-018  7.482e-018   -17.084   -17.126    -0.042
   Mn(OH)3-              1.634e-019  1.484e-019   -18.787   -18.829    -0.042
Mn(3)           2.006e-034
   Mn+3                  2.006e-034  8.442e-035   -33.698   -34.074    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.462   -83.629    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.862   -96.904    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.942e-007  5.954e-007    -6.226    -6.225     0.001
   NaCO3-                7.744e-009  7.034e-009    -8.111    -8.153    -0.042
   NaSO4-                7.051e-011  6.404e-011   -10.152   -10.194    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.122   -74.121     0.001
S(-2)           2.083e-004
   H2S                   5.950e-005  5.962e-005    -4.225    -4.225     0.001
   HS-                   5.711e-005  5.188e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.437e-005  4.446e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          3.200e-007  2.907e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.765e-007  2.511e-007    -6.558    -6.600    -0.042
   S5-2                  1.378e-007  1.003e-007    -6.861    -6.999    -0.138
   S4-2                  8.158e-008  5.851e-008    -7.088    -7.233    -0.144
   S6-2                  7.036e-008  5.191e-008    -7.153    -7.285    -0.132
   S-2                   7.003e-011  4.767e-011   -10.155   -10.322    -0.167
   S3-2                  2.922e-011  2.062e-011   -10.534   -10.686    -0.151
   S2-2                  1.680e-012  1.170e-012   -11.775   -11.932    -0.157
   As3S4(HS)2-           7.410e-016  6.731e-016   -15.130   -15.172    -0.042
S(6)            1.181e-007
   SO4-2                 9.440e-008  6.475e-008    -7.025    -7.189    -0.164
   CaSO4                 2.231e-008  2.236e-008    -7.651    -7.651     0.001
   MgSO4                 8.431e-010  8.448e-010    -9.074    -9.073     0.001
   MnSO4                 2.446e-010  2.450e-010    -9.612    -9.611     0.001
   FeSO4                 2.130e-010  2.134e-010    -9.672    -9.671     0.001
   NaSO4-                7.051e-011  6.404e-011   -10.152   -10.194    -0.042
   BaSO4                 1.154e-011  1.156e-011   -10.938   -10.937     0.001



   KSO4-                 8.599e-012  7.811e-012   -11.066   -11.107    -0.042
   HSO4-                 9.110e-013  8.275e-013   -12.040   -12.082    -0.042
   CaHSO4+               1.895e-014  1.722e-014   -13.722   -13.764    -0.042
   FeHSO4+               2.030e-016  1.844e-016   -15.692   -15.734    -0.042
   FeSO4+                1.776e-025  1.613e-025   -24.751   -24.792    -0.042
   Fe(SO4)2-             2.516e-031  2.286e-031   -30.599   -30.641    -0.042
   FeHSO4+2              8.342e-032  5.678e-032   -31.079   -31.246    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.59   -9.95   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -44.99    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.67  -13.64   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.53   -2.33   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.30  -11.44   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.37   -9.95   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.58  -42.79   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.45  -41.73   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.51  -44.90   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.49  -14.60   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.00  -89.71   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.53  -11.86    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2



O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.42  -14.60   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.17   -8.56  BaCO3

Reaction step 52.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.040e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.750e-002 -2.496e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.881e-003 -7.193e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.185e-004  4.185e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.284e-004  6.284e-004
Witherite           -3.60  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.527e-004  Surface charge, eq

Hfo_s         
 4.940e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.249e-006       0.658  3.249e-006      -5.488
Hfo_sOMn+        1.299e-006       0.263  1.299e-006      -5.886
Hfo_sOFe+        3.188e-007       0.065  3.188e-007      -6.496
Hfo_sOH2+        5.151e-008       0.010  5.151e-008      -7.288
Hfo_sOH          2.013e-008       0.004  2.013e-008      -7.696



Hfo_sOHBa+2      2.068e-009       0.000  2.068e-009      -8.684
Hfo_sO-          1.802e-010       0.000  1.802e-010      -9.744

Hfo           
 1.527e-004  Surface charge, eq

Hfo_w         
 1.976e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.331e-004       0.674  1.331e-004      -3.876
Hfo_wOH          5.201e-005       0.263  5.201e-005      -4.284
Hfo_wOFe+        7.687e-006       0.039  7.687e-006      -5.114
Hfo_wOMn+        2.665e-006       0.013  2.666e-006      -5.574
Hfo_wOCa+        9.681e-007       0.005  9.682e-007      -6.014
Hfo_wOMg+        5.541e-007       0.003  5.542e-007      -6.256
Hfo_wO-          4.656e-007       0.002  4.656e-007      -6.332
Hfo_wOFeOH       1.576e-007       0.001  1.576e-007      -6.802
Hfo_wH2AsO3      1.007e-008       0.000  1.007e-008      -7.997
Hfo_wSO4-        2.616e-011       0.000  2.616e-011     -10.582
Hfo_wOHSO4-2     2.039e-011       0.000  2.039e-011     -10.691
Hfo_wOBa+        8.909e-012       0.000  8.909e-012     -11.050
Hfo_wOHAsO4-3    2.168e-017       0.000  2.168e-017     -16.664
Hfo_wHAsO4-      3.178e-018       0.000  3.178e-018     -17.498
Hfo_wH2AsO4      2.632e-019       0.000  2.632e-019     -18.580

Mno           
-1.098e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.311e-028       0.000  1.311e-028     -27.882
Mno_O3Ca         8.137e-030       0.000  8.138e-030     -29.090
Mno_O3-2         6.523e-030       0.000  6.523e-030     -29.186
Mno_O3HMn+       2.364e-030       0.000  2.364e-030     -29.626
Mno_O3H-         2.947e-031       0.000  2.947e-031     -30.531
Mno_O3Na-        1.364e-031       0.000  1.364e-031     -30.865
Mno_O3HCa+       1.280e-031       0.000  1.280e-031     -30.893
Mno_O3Mg         9.959e-032       0.000  9.960e-032     -31.002
Mno_O3Ba         3.524e-032       0.000  3.524e-032     -31.453
Mno_O3HMg+       1.061e-033       0.000  1.061e-033     -32.974
Mno_O3HBa+       9.912e-034       0.000  9.912e-034     -33.004
Mno_O3HNa        5.752e-034       0.000  5.753e-034     -33.240
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.079e-041       0.000  9.080e-041     -40.042
Mno_O3H3Cl       2.239e-043       0.000  2.239e-043     -42.650

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.209e-007  3.209e-007
Ba               5.438e-007  5.438e-007
C                1.242e-002  1.242e-002
Ca               2.646e-003  2.646e-003
Cl               9.873e-005  9.873e-005
Fe               8.370e-005  8.370e-005
K                1.893e-005  1.893e-005
Mg               8.431e-005  8.431e-005
Mn               4.567e-005  4.567e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.882      Charge balance
                                       pe  =  -3.893      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.522e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.212e-003
                       Total CO2 (mol/kg)  =  7.631e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.533e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.01
                               Iterations  =  32
                                  Total H  = 1.110344e+002
                                  Total O  = 5.552581e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.429e-007  1.312e-007    -6.845    -6.882    -0.037
   OH-                   8.395e-008  7.626e-008    -7.076    -7.118    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.209e-007
   AsS(OH)(HS)-          3.201e-007  2.908e-007    -6.495    -6.536    -0.042
   H3AsO3                7.517e-010  7.532e-010    -9.124    -9.123     0.001
   H2AsO3-               4.473e-012  4.063e-012   -11.349   -11.391    -0.042
   As3S4(HS)2-           7.395e-016  6.717e-016   -15.131   -15.173    -0.042
   H4AsO3+               5.391e-017  4.897e-017   -16.268   -16.310    -0.042
   HAsO3-2               9.073e-020  6.177e-020   -19.042   -19.209    -0.167
   AsO3-3                2.231e-028  9.392e-029   -27.652   -28.027    -0.376
As(5)           2.286e-018
   H2AsO4-               1.342e-018  1.219e-018   -17.872   -17.914    -0.042
   HAsO4-2               9.438e-019  6.426e-019   -18.025   -18.192    -0.167
   H3AsO4                3.186e-023  3.192e-023   -22.497   -22.496     0.001
   AsO4-3                2.603e-023  1.096e-023   -22.584   -22.960    -0.376
Ba              5.438e-007
   Ba+2                  5.233e-007  3.563e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.015e-008  1.830e-008    -7.696    -7.737    -0.042
   BaCO3                 3.518e-010  3.525e-010    -9.454    -9.453     0.001
   BaSO4                 1.133e-011  1.135e-011   -10.946   -10.945     0.001
   BaOH+                 1.012e-013  9.196e-014   -12.995   -13.036    -0.042
C(-4)           4.785e-003
   CH4                   4.785e-003  4.795e-003    -2.320    -2.319     0.001
C(4)            7.631e-003
   HCO3-                 5.883e-003  5.360e-003    -2.230    -2.271    -0.040
   CO2                   1.579e-003  1.582e-003    -2.802    -2.801     0.001
   CaHCO3+               1.302e-004  1.182e-004    -3.886    -3.927    -0.042
   MnHCO3+               1.119e-005  1.016e-005    -4.951    -4.993    -0.042
   FeHCO3+               1.093e-005  9.929e-006    -4.961    -5.003    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.843e-006  3.491e-006    -5.415    -5.457    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.779e-006  1.915e-006    -5.556    -5.718    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.937e-007  5.948e-007    -6.226    -6.226     0.001
   MgCO3                 1.015e-007  1.017e-007    -6.993    -6.992     0.001
   BaHCO3+               2.015e-008  1.830e-008    -7.696    -7.737    -0.042
   NaCO3-                7.749e-009  7.039e-009    -8.111    -8.153    -0.042
   BaCO3                 3.518e-010  3.525e-010    -9.454    -9.453     0.001
Ca              2.646e-003
   Ca+2                  2.511e-003  1.729e-003    -2.600    -2.762    -0.162
   CaHCO3+               1.302e-004  1.182e-004    -3.886    -3.927    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.190e-008  2.194e-008    -7.660    -7.659     0.001
   CaOH+                 2.407e-009  2.186e-009    -8.619    -8.660    -0.042
   CaHSO4+               1.857e-014  1.687e-014   -13.731   -13.773    -0.042
Cl              9.873e-005



   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.541e-009  7.758e-009    -8.069    -8.110    -0.042
   FeCl+                 2.521e-009  2.290e-009    -8.599    -8.640    -0.042
   MnCl2                 3.026e-013  3.032e-013   -12.519   -12.518     0.001
   MnCl3-                8.233e-018  7.478e-018   -17.084   -17.126    -0.042
   FeCl+2                8.982e-025  6.115e-025   -24.047   -24.214    -0.167
   FeCl2+                2.693e-028  2.446e-028   -27.570   -27.612    -0.042
   FeCl3                 2.186e-033  2.190e-033   -32.660   -32.660     0.001
Fe(2)           8.370e-005
   Fe(HS)2               4.439e-005  4.447e-005    -4.353    -4.352     0.001
   Fe+2                  2.721e-005  1.852e-005    -4.565    -4.732    -0.167
   FeHCO3+               1.093e-005  9.929e-006    -4.961    -5.003    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.767e-007  2.514e-007    -6.558    -6.600    -0.042
   FeOH+                 4.912e-008  4.462e-008    -7.309    -7.350    -0.042
   FeCl+                 2.521e-009  2.290e-009    -8.599    -8.640    -0.042
   FeSO4                 2.090e-010  2.094e-010    -9.680    -9.679     0.001
   Fe(OH)2               2.888e-012  2.893e-012   -11.539   -11.539     0.001
   Fe(OH)3-              9.015e-016  8.189e-016   -15.045   -15.087    -0.042
   FeHSO4+               1.989e-016  1.807e-016   -15.701   -15.743    -0.042
Fe(3)           5.860e-014
   Fe(OH)2+              3.089e-014  2.806e-014   -13.510   -13.552    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.106e-016  1.913e-016   -15.677   -15.718    -0.042
   FeOH+2                1.634e-017  1.112e-017   -16.787   -16.954    -0.167
   Fe+3                  5.371e-022  2.262e-022   -21.270   -21.646    -0.376
   FeCl+2                8.982e-025  6.115e-025   -24.047   -24.214    -0.167
   FeSO4+                1.736e-025  1.577e-025   -24.761   -24.802    -0.042
   FeCl2+                2.693e-028  2.446e-028   -27.570   -27.612    -0.042
   Fe(SO4)2-             2.414e-031  2.193e-031   -30.617   -30.659    -0.042
   FeHSO4+2              8.138e-032  5.541e-032   -31.089   -31.256    -0.167
   Fe2(OH)2+4            1.550e-032  3.330e-033   -31.810   -32.478    -0.668
   FeCl3                 2.186e-033  2.190e-033   -32.660   -32.660     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.666   -43.709    -1.044
H(0)            1.489e-009
   H2                    7.446e-010  7.460e-010    -9.128    -9.127     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.443e-012  7.669e-012   -11.074   -11.115    -0.042
Mg              8.431e-005
   Mg+2                  8.036e-005  5.566e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.843e-006  3.491e-006    -5.415    -5.457    -0.042
   MgCO3                 1.015e-007  1.017e-007    -6.993    -6.992     0.001
   MgOH+                 1.695e-009  1.540e-009    -8.771    -8.813    -0.042
   MgSO4                 8.280e-010  8.296e-010    -9.082    -9.081     0.001
Mn(2)           4.567e-005
   Mn+2                  3.124e-005  2.127e-005    -4.505    -4.672    -0.167
   MnHCO3+               1.119e-005  1.016e-005    -4.951    -4.993    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.541e-009  7.758e-009    -8.069    -8.110    -0.042
   MnOH+                 4.585e-009  4.164e-009    -8.339    -8.380    -0.042
   MnSO4                 2.400e-010  2.405e-010    -9.620    -9.619     0.001
   MnCl2                 3.026e-013  3.032e-013   -12.519   -12.518     0.001
   MnCl3-                8.233e-018  7.478e-018   -17.084   -17.126    -0.042
   Mn(OH)3-              1.640e-019  1.490e-019   -18.785   -18.827    -0.042
Mn(3)           1.996e-034
   Mn+3                  1.996e-034  8.402e-035   -33.700   -34.076    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.464   -83.630    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.866   -96.908    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.937e-007  5.948e-007    -6.226    -6.226     0.001
   NaCO3-                7.749e-009  7.039e-009    -8.111    -8.153    -0.042
   NaSO4-                6.923e-011  6.288e-011   -10.160   -10.201    -0.042
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.127   -74.126     0.001
S(-2)           2.083e-004
   H2S                   5.944e-005  5.956e-005    -4.226    -4.225     0.001
   HS-                   5.714e-005  5.190e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.439e-005  4.447e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          3.201e-007  2.908e-007    -6.495    -6.536    -0.042
   Fe(HS)3-              2.767e-007  2.514e-007    -6.558    -6.600    -0.042
   S5-2                  1.381e-007  1.005e-007    -6.860    -6.998    -0.138
   S4-2                  8.174e-008  5.863e-008    -7.088    -7.232    -0.144
   S6-2                  7.050e-008  5.202e-008    -7.152    -7.284    -0.132
   S-2                   7.016e-011  4.777e-011   -10.154   -10.321    -0.167
   S3-2                  2.928e-011  2.066e-011   -10.533   -10.685    -0.151
   S2-2                  1.684e-012  1.173e-012   -11.774   -11.931    -0.157
   As3S4(HS)2-           7.395e-016  6.717e-016   -15.131   -15.173    -0.042
S(6)            1.159e-007
   SO4-2                 9.268e-008  6.358e-008    -7.033    -7.197    -0.164
   CaSO4                 2.190e-008  2.194e-008    -7.660    -7.659     0.001
   MgSO4                 8.280e-010  8.296e-010    -9.082    -9.081     0.001
   MnSO4                 2.400e-010  2.405e-010    -9.620    -9.619     0.001
   FeSO4                 2.090e-010  2.094e-010    -9.680    -9.679     0.001
   NaSO4-                6.923e-011  6.288e-011   -10.160   -10.201    -0.042
   BaSO4                 1.133e-011  1.135e-011   -10.946   -10.945     0.001
   KSO4-                 8.443e-012  7.669e-012   -11.074   -11.115    -0.042
   HSO4-                 8.931e-013  8.112e-013   -12.049   -12.091    -0.042
   CaHSO4+               1.857e-014  1.687e-014   -13.731   -13.773    -0.042
   FeHSO4+               1.989e-016  1.807e-016   -15.701   -15.743    -0.042
   FeSO4+                1.736e-025  1.577e-025   -24.761   -24.802    -0.042
   Fe(SO4)2-             2.414e-031  2.193e-031   -30.617   -30.659    -0.042
   FeHSO4+2              8.138e-032  5.541e-032   -31.089   -31.256    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.60   -9.96   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -44.99    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.67  -13.64   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.54   -2.32   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.31  -11.45   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.38   -9.96   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.37  -43.20   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.53  -44.92   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.49  -14.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.03  -89.74   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.54  -11.87    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.23  -74.13   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.43  -14.61   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.17   -8.56  BaCO3

Reaction step 53.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.060e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.494e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.757e-003 -8.425e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.186e-004  4.186e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  7.517e-004  7.517e-004
Witherite           -3.60  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.507e-004  Surface charge, eq

Hfo_s         
 4.879e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.207e-006       0.657  3.207e-006      -5.494
Hfo_sOMn+        1.284e-006       0.263  1.284e-006      -5.891
Hfo_sOFe+        3.152e-007       0.065  3.152e-007      -6.501
Hfo_sOH2+        5.080e-008       0.010  5.080e-008      -7.294
Hfo_sOH          1.988e-008       0.004  1.988e-008      -7.702
Hfo_sOHBa+2      2.043e-009       0.000  2.043e-009      -8.690
Hfo_sO-          1.783e-010       0.000  1.783e-010      -9.749

Hfo           
 1.507e-004  Surface charge, eq

Hfo_w         
 1.951e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.314e-004       0.673  1.314e-004      -3.882
Hfo_wOH          5.141e-005       0.263  5.141e-005      -4.289
Hfo_wOFe+        7.606e-006       0.039  7.606e-006      -5.119
Hfo_wOMn+        2.637e-006       0.014  2.637e-006      -5.579
Hfo_wOCa+        9.579e-007       0.005  9.579e-007      -6.019
Hfo_wOMg+        5.487e-007       0.003  5.487e-007      -6.261
Hfo_wO-          4.610e-007       0.002  4.610e-007      -6.336
Hfo_wOFeOH       1.562e-007       0.001  1.562e-007      -6.806
Hfo_wH2AsO3      9.966e-009       0.000  9.966e-009      -8.001
Hfo_wSO4-        2.536e-011       0.000  2.536e-011     -10.596
Hfo_wOHSO4-2     1.980e-011       0.000  1.980e-011     -10.703
Hfo_wOBa+        8.821e-012       0.000  8.822e-012     -11.054
Hfo_wOHAsO4-3    2.144e-017       0.000  2.144e-017     -16.669
Hfo_wHAsO4-      3.134e-018       0.000  3.134e-018     -17.504
Hfo_wH2AsO4      2.591e-019       0.000  2.591e-019     -18.587

Mno           
-3.042e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.629e-025       0.000  3.629e-025     -24.440
Mno_O3Ca         2.252e-026       0.000  2.252e-026     -25.647
Mno_O3-2         1.806e-026       0.000  1.806e-026     -25.743
Mno_O3HMn+       6.532e-027       0.000  6.532e-027     -26.185
Mno_O3H-         8.148e-028       0.000  8.149e-028     -27.089
Mno_O3Na-        3.778e-028       0.000  3.778e-028     -27.423
Mno_O3HCa+       3.536e-028       0.000  3.536e-028     -27.451
Mno_O3Mg         2.758e-028       0.000  2.759e-028     -27.559
Mno_O3Ba         9.760e-029       0.000  9.760e-029     -28.011
Mno_O3HMg+       2.933e-030       0.000  2.933e-030     -29.533
Mno_O3HBa+       2.741e-030       0.000  2.741e-030     -29.562
Mno_O3HNa        1.590e-030       0.000  1.590e-030     -29.798



Mno_O3H2         2.761e-032       0.000  2.761e-032     -31.559
Mno_O3H3+        2.503e-037       0.000  2.503e-037     -36.602
Mno_O3H3Cl       6.172e-040       0.000  6.172e-040     -39.210

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.210e-007  3.210e-007
Ba               5.438e-007  5.438e-007
C                1.249e-002  1.249e-002
Ca               2.645e-003  2.644e-003
Cl               9.873e-005  9.873e-005
Fe               8.368e-005  8.368e-005
K                1.893e-005  1.893e-005
Mg               8.432e-005  8.431e-005
Mn               4.563e-005  4.563e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.883      Charge balance
                                       pe  =  -3.895      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.516e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.206e-003
                       Total CO2 (mol/kg)  =  7.621e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.513e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.00
                               Iterations  =  28
                                  Total H  = 1.110350e+002
                                  Total O  = 5.552588e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.427e-007  1.310e-007    -6.846    -6.883    -0.037
   OH-                   8.408e-008  7.638e-008    -7.075    -7.117    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.202e-007  2.909e-007    -6.495    -6.536    -0.042
   H3AsO3                7.524e-010  7.539e-010    -9.124    -9.123     0.001
   H2AsO3-               4.484e-012  4.073e-012   -11.348   -11.390    -0.042
   As3S4(HS)2-           7.380e-016  6.704e-016   -15.132   -15.174    -0.042
   H4AsO3+               5.388e-017  4.894e-017   -16.269   -16.310    -0.042
   HAsO3-2               9.108e-020  6.202e-020   -19.041   -19.207    -0.167
   AsO3-3                2.242e-028  9.444e-029   -27.649   -28.025    -0.376
As(5)           2.281e-018
   H2AsO4-               1.338e-018  1.216e-018   -17.873   -17.915    -0.042
   HAsO4-2               9.428e-019  6.419e-019   -18.026   -18.193    -0.167
   H3AsO4                3.173e-023  3.179e-023   -22.499   -22.498     0.001
   AsO4-3                2.604e-023  1.097e-023   -22.584   -22.960    -0.376
Ba              5.438e-007
   Ba+2                  5.233e-007  3.563e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.014e-008  1.829e-008    -7.696    -7.738    -0.042
   BaCO3                 3.521e-010  3.528e-010    -9.453    -9.452     0.001
   BaSO4                 1.113e-011  1.115e-011   -10.953   -10.953     0.001
   BaOH+                 1.014e-013  9.212e-014   -12.994   -13.036    -0.042
C(-4)           4.870e-003
   CH4                   4.870e-003  4.880e-003    -2.312    -2.312     0.001
C(4)            7.621e-003
   HCO3-                 5.877e-003  5.355e-003    -2.231    -2.271    -0.040



   CO2                   1.575e-003  1.578e-003    -2.803    -2.802     0.001
   CaHCO3+               1.300e-004  1.181e-004    -3.886    -3.928    -0.042
   MnHCO3+               1.117e-005  1.014e-005    -4.952    -4.994    -0.042
   FeHCO3+               1.091e-005  9.914e-006    -4.962    -5.004    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.840e-006  3.489e-006    -5.416    -5.457    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.780e-006  1.917e-006    -5.556    -5.717    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.931e-007  5.943e-007    -6.227    -6.226     0.001
   MgCO3                 1.016e-007  1.018e-007    -6.993    -6.992     0.001
   BaHCO3+               2.014e-008  1.829e-008    -7.696    -7.738    -0.042
   NaCO3-                7.753e-009  7.043e-009    -8.111    -8.152    -0.042
   BaCO3                 3.521e-010  3.528e-010    -9.453    -9.452     0.001
Ca              2.645e-003
   Ca+2                  2.509e-003  1.728e-003    -2.601    -2.762    -0.162
   CaHCO3+               1.300e-004  1.181e-004    -3.886    -3.928    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.149e-008  2.153e-008    -7.668    -7.667     0.001
   CaOH+                 2.409e-009  2.188e-009    -8.618    -8.660    -0.042
   CaHSO4+               1.820e-014  1.653e-014   -13.740   -13.782    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.536e-009  7.754e-009    -8.069    -8.110    -0.042
   FeCl+                 2.519e-009  2.288e-009    -8.599    -8.640    -0.042
   MnCl2                 3.025e-013  3.031e-013   -12.519   -12.518     0.001
   MnCl3-                8.228e-018  7.475e-018   -17.085   -17.126    -0.042
   FeCl+2                8.940e-025  6.087e-025   -24.049   -24.216    -0.167
   FeCl2+                2.680e-028  2.435e-028   -27.572   -27.614    -0.042
   FeCl3                 2.176e-033  2.180e-033   -32.662   -32.661     0.001
Fe(2)           8.368e-005
   Fe(HS)2               4.440e-005  4.449e-005    -4.353    -4.352     0.001
   Fe+2                  2.719e-005  1.851e-005    -4.566    -4.733    -0.167
   FeHCO3+               1.091e-005  9.914e-006    -4.962    -5.004    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.769e-007  2.516e-007    -6.558    -6.599    -0.042
   FeOH+                 4.917e-008  4.467e-008    -7.308    -7.350    -0.042
   FeCl+                 2.519e-009  2.288e-009    -8.599    -8.640    -0.042
   FeSO4                 2.052e-010  2.056e-010    -9.688    -9.687     0.001
   Fe(OH)2               2.895e-012  2.900e-012   -11.538   -11.538     0.001
   Fe(OH)3-              9.051e-016  8.222e-016   -15.043   -15.085    -0.042
   FeHSO4+               1.949e-016  1.771e-016   -15.710   -15.752    -0.042
Fe(3)           5.855e-014
   Fe(OH)2+              3.084e-014  2.801e-014   -13.511   -13.553    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.109e-016  1.916e-016   -15.676   -15.718    -0.042
   FeOH+2                1.629e-017  1.109e-017   -16.788   -16.955    -0.167
   Fe+3                  5.345e-022  2.251e-022   -21.272   -21.648    -0.376
   FeCl+2                8.940e-025  6.087e-025   -24.049   -24.216    -0.167
   FeSO4+                1.697e-025  1.541e-025   -24.770   -24.812    -0.042
   FeCl2+                2.680e-028  2.435e-028   -27.572   -27.614    -0.042
   Fe(SO4)2-             2.318e-031  2.106e-031   -30.635   -30.677    -0.042
   FeHSO4+2              7.943e-032  5.408e-032   -31.100   -31.267    -0.167
   Fe2(OH)2+4            1.540e-032  3.310e-033   -31.813   -32.480    -0.668
   FeCl3                 2.176e-033  2.180e-033   -32.662   -32.661     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.670   -43.713    -1.043
H(0)            1.497e-009
   H2                    7.483e-010  7.498e-010    -9.126    -9.125     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.292e-012  7.533e-012   -11.081   -11.123    -0.042
Mg              8.432e-005
   Mg+2                  8.037e-005  5.568e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.840e-006  3.489e-006    -5.416    -5.457    -0.042
   MgCO3                 1.016e-007  1.018e-007    -6.993    -6.992     0.001
   MgOH+                 1.698e-009  1.542e-009    -8.770    -8.812    -0.042
   MgSO4                 8.134e-010  8.150e-010    -9.090    -9.089     0.001



Mn(2)           4.563e-005
   Mn+2                  3.122e-005  2.126e-005    -4.506    -4.673    -0.167
   MnHCO3+               1.117e-005  1.014e-005    -4.952    -4.994    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.536e-009  7.754e-009    -8.069    -8.110    -0.042
   MnOH+                 4.589e-009  4.168e-009    -8.338    -8.380    -0.042
   MnSO4                 2.356e-010  2.360e-010    -9.628    -9.627     0.001
   MnCl2                 3.025e-013  3.031e-013   -12.519   -12.518     0.001
   MnCl3-                8.228e-018  7.475e-018   -17.085   -17.126    -0.042
   Mn(OH)3-              1.647e-019  1.496e-019   -18.783   -18.825    -0.042
Mn(3)           1.986e-034
   Mn+3                  1.986e-034  8.364e-035   -33.702   -34.078    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.465   -83.632    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.870   -96.911    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.931e-007  5.943e-007    -6.227    -6.226     0.001
   NaCO3-                7.753e-009  7.043e-009    -8.111    -8.152    -0.042
   NaSO4-                6.799e-011  6.176e-011   -10.168   -10.209    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.131   -74.130     0.001
S(-2)           2.083e-004
   H2S                   5.938e-005  5.949e-005    -4.226    -4.226     0.001
   HS-                   5.716e-005  5.193e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.440e-005  4.449e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          3.202e-007  2.909e-007    -6.495    -6.536    -0.042
   Fe(HS)3-              2.769e-007  2.516e-007    -6.558    -6.599    -0.042
   S5-2                  1.383e-007  1.007e-007    -6.859    -6.997    -0.138
   S4-2                  8.190e-008  5.875e-008    -7.087    -7.231    -0.144
   S6-2                  7.064e-008  5.212e-008    -7.151    -7.283    -0.132
   S-2                   7.029e-011  4.786e-011   -10.153   -10.320    -0.167
   S3-2                  2.933e-011  2.070e-011   -10.533   -10.684    -0.151
   S2-2                  1.687e-012  1.175e-012   -11.773   -11.930    -0.157
   As3S4(HS)2-           7.380e-016  6.704e-016   -15.132   -15.174    -0.042
S(6)            1.138e-007
   SO4-2                 9.101e-008  6.245e-008    -7.041    -7.204    -0.164
   CaSO4                 2.149e-008  2.153e-008    -7.668    -7.667     0.001
   MgSO4                 8.134e-010  8.150e-010    -9.090    -9.089     0.001
   MnSO4                 2.356e-010  2.360e-010    -9.628    -9.627     0.001
   FeSO4                 2.052e-010  2.056e-010    -9.688    -9.687     0.001
   NaSO4-                6.799e-011  6.176e-011   -10.168   -10.209    -0.042
   BaSO4                 1.113e-011  1.115e-011   -10.953   -10.953     0.001
   KSO4-                 8.292e-012  7.533e-012   -11.081   -11.123    -0.042
   HSO4-                 8.758e-013  7.955e-013   -12.058   -12.099    -0.042
   CaHSO4+               1.820e-014  1.653e-014   -13.740   -13.782    -0.042
   FeHSO4+               1.949e-016  1.771e-016   -15.710   -15.752    -0.042
   FeSO4+                1.697e-025  1.541e-025   -24.770   -24.812    -0.042
   Fe(SO4)2-             2.318e-031  2.106e-031   -30.635   -30.677    -0.042
   FeHSO4+2              7.943e-032  5.408e-032   -31.100   -31.267    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -45.00    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.68  -13.65   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3



Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.55   -2.31   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.32  -11.46   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.39   -9.97   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.61  -42.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.48  -41.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.55  -44.94   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.50  -14.62   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.06  -89.77   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.55  -11.88    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.44  -14.61   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.17   -8.56  BaCO3

Reaction step 54.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.080e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.492e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.634e-003 -9.656e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.187e-004  4.187e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  8.749e-004  8.749e-004
Witherite           -3.60  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.488e-004  Surface charge, eq

Hfo_s         
 4.817e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.165e-006       0.657  3.165e-006      -5.500
Hfo_sOMn+        1.269e-006       0.263  1.269e-006      -5.897
Hfo_sOFe+        3.115e-007       0.065  3.115e-007      -6.507
Hfo_sOH2+        5.008e-008       0.010  5.008e-008      -7.300
Hfo_sOH          1.963e-008       0.004  1.963e-008      -7.707
Hfo_sOHBa+2      2.018e-009       0.000  2.018e-009      -8.695
Hfo_sO-          1.763e-010       0.000  1.763e-010      -9.754

Hfo           
 1.488e-004  Surface charge, eq

Hfo_w         
 1.927e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.296e-004       0.673  1.296e-004      -3.887
Hfo_wOH          5.081e-005       0.264  5.081e-005      -4.294
Hfo_wOFe+        7.524e-006       0.039  7.525e-006      -5.124
Hfo_wOMn+        2.609e-006       0.014  2.609e-006      -5.584
Hfo_wOCa+        9.476e-007       0.005  9.477e-007      -6.023
Hfo_wOMg+        5.433e-007       0.003  5.433e-007      -6.265
Hfo_wO-          4.563e-007       0.002  4.563e-007      -6.341
Hfo_wOFeOH       1.547e-007       0.001  1.548e-007      -6.810
Hfo_wH2AsO3      9.858e-009       0.000  9.859e-009      -8.006
Hfo_wSO4-        2.458e-011       0.000  2.458e-011     -10.609
Hfo_wOHSO4-2     1.922e-011       0.000  1.922e-011     -10.716
Hfo_wOBa+        8.734e-012       0.000  8.734e-012     -11.059
Hfo_wOHAsO4-3    2.120e-017       0.000  2.120e-017     -16.674



Hfo_wHAsO4-      3.090e-018       0.000  3.090e-018     -17.510
Hfo_wH2AsO4      2.550e-019       0.000  2.551e-019     -18.593

Mno           
-5.620e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.698e-026       0.000  6.698e-026     -25.174
Mno_O3Ca         4.156e-027       0.000  4.156e-027     -26.381
Mno_O3-2         3.335e-027       0.000  3.335e-027     -26.477
Mno_O3HMn+       1.204e-027       0.000  1.204e-027     -26.920
Mno_O3H-         1.502e-028       0.000  1.502e-028     -27.823
Mno_O3Na-        6.977e-029       0.000  6.977e-029     -28.156
Mno_O3HCa+       6.516e-029       0.000  6.516e-029     -28.186
Mno_O3Mg         5.094e-029       0.000  5.095e-029     -28.293
Mno_O3Ba         1.802e-029       0.000  1.802e-029     -28.744
Mno_O3HMg+       5.409e-031       0.000  5.409e-031     -30.267
Mno_O3HBa+       5.054e-031       0.000  5.055e-031     -30.296
Mno_O3HNa        2.932e-031       0.000  2.932e-031     -30.533
Mno_O3H2         5.082e-033       0.000  5.082e-033     -32.294
Mno_O3H3+        4.600e-038       0.000  4.600e-038     -37.337
Mno_O3H3Cl       1.134e-040       0.000  1.135e-040     -39.945

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               5.438e-007  5.438e-007
C                1.257e-002  1.257e-002
Ca               2.643e-003  2.643e-003
Cl               9.873e-005  9.873e-005
Fe               8.367e-005  8.366e-005
K                1.893e-005  1.893e-005
Mg               8.432e-005  8.432e-005
Mn               4.559e-005  4.559e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.883      Charge balance
                                       pe  =  -3.897      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.509e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.200e-003
                       Total CO2 (mol/kg)  =  7.611e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.494e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.98
                               Iterations  =  34
                                  Total H  = 1.110355e+002
                                  Total O  = 5.552595e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.424e-007  1.308e-007    -6.846    -6.883    -0.037
   OH-                   8.421e-008  7.649e-008    -7.075    -7.116    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.211e-007



   AsS(OH)(HS)-          3.203e-007  2.910e-007    -6.494    -6.536    -0.042
   H3AsO3                7.531e-010  7.546e-010    -9.123    -9.122     0.001
   H2AsO3-               4.495e-012  4.083e-012   -11.347   -11.389    -0.042
   As3S4(HS)2-           7.365e-016  6.691e-016   -15.133   -15.175    -0.042
   H4AsO3+               5.385e-017  4.891e-017   -16.269   -16.311    -0.042
   HAsO3-2               9.143e-020  6.227e-020   -19.039   -19.206    -0.167
   AsO3-3                2.254e-028  9.496e-029   -27.647   -28.022    -0.375
As(5)           2.277e-018
   H2AsO4-               1.335e-018  1.213e-018   -17.874   -17.916    -0.042
   HAsO4-2               9.417e-019  6.413e-019   -18.026   -18.193    -0.167
   H3AsO4                3.160e-023  3.166e-023   -22.500   -22.499     0.001
   AsO4-3                2.605e-023  1.097e-023   -22.584   -22.960    -0.375
Ba              5.438e-007
   Ba+2                  5.234e-007  3.564e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.012e-008  1.828e-008    -7.696    -7.738    -0.042
   BaCO3                 3.524e-010  3.531e-010    -9.453    -9.452     0.001
   BaSO4                 1.094e-011  1.096e-011   -10.961   -10.960     0.001
   BaOH+                 1.016e-013  9.228e-014   -12.993   -13.035    -0.042
C(-4)           4.955e-003
   CH4                   4.955e-003  4.964e-003    -2.305    -2.304     0.001
C(4)            7.611e-003
   HCO3-                 5.871e-003  5.350e-003    -2.231    -2.272    -0.040
   CO2                   1.571e-003  1.574e-003    -2.804    -2.803     0.001
   CaHCO3+               1.298e-004  1.179e-004    -3.887    -3.929    -0.042
   MnHCO3+               1.115e-005  1.013e-005    -4.953    -4.994    -0.042
   FeHCO3+               1.090e-005  9.899e-006    -4.963    -5.004    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.838e-006  3.486e-006    -5.416    -5.458    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.782e-006  1.918e-006    -5.556    -5.717    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.926e-007  5.937e-007    -6.227    -6.226     0.001
   MgCO3                 1.017e-007  1.019e-007    -6.993    -6.992     0.001
   BaHCO3+               2.012e-008  1.828e-008    -7.696    -7.738    -0.042
   NaCO3-                7.758e-009  7.047e-009    -8.110    -8.152    -0.042
   BaCO3                 3.524e-010  3.531e-010    -9.453    -9.452     0.001
Ca              2.643e-003
   Ca+2                  2.507e-003  1.727e-003    -2.601    -2.763    -0.162
   CaHCO3+               1.298e-004  1.179e-004    -3.887    -3.929    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.110e-008  2.115e-008    -7.676    -7.675     0.001
   CaOH+                 2.411e-009  2.191e-009    -8.618    -8.659    -0.042
   CaHSO4+               1.784e-014  1.621e-014   -13.749   -13.790    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.955e-005    -4.006    -4.048    -0.042
   MnCl+                 8.531e-009  7.750e-009    -8.069    -8.111    -0.042
   FeCl+                 2.518e-009  2.287e-009    -8.599    -8.641    -0.042
   MnCl2                 3.023e-013  3.029e-013   -12.520   -12.519     0.001
   MnCl3-                8.224e-018  7.471e-018   -17.085   -17.127    -0.042
   FeCl+2                8.899e-025  6.060e-025   -24.051   -24.218    -0.167
   FeCl2+                2.668e-028  2.424e-028   -27.574   -27.615    -0.042
   FeCl3                 2.166e-033  2.171e-033   -32.664   -32.663     0.001
Fe(2)           8.367e-005
   Fe(HS)2               4.442e-005  4.451e-005    -4.352    -4.352     0.001
   Fe+2                  2.717e-005  1.850e-005    -4.566    -4.733    -0.167
   FeHCO3+               1.090e-005  9.899e-006    -4.963    -5.004    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.772e-007  2.518e-007    -6.557    -6.599    -0.042
   FeOH+                 4.921e-008  4.471e-008    -7.308    -7.350    -0.042
   FeCl+                 2.518e-009  2.287e-009    -8.599    -8.641    -0.042
   FeSO4                 2.015e-010  2.019e-010    -9.696    -9.695     0.001
   Fe(OH)2               2.902e-012  2.908e-012   -11.537   -11.536     0.001
   Fe(OH)3-              9.087e-016  8.254e-016   -15.042   -15.083    -0.042
   FeHSO4+               1.911e-016  1.736e-016   -15.719   -15.760    -0.042
Fe(3)           5.850e-014
   Fe(OH)2+              3.079e-014  2.797e-014   -13.512   -13.553    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001



   Fe(OH)4-              2.112e-016  1.919e-016   -15.675   -15.717    -0.042
   FeOH+2                1.623e-017  1.106e-017   -16.790   -16.956    -0.167
   Fe+3                  5.319e-022  2.241e-022   -21.274   -21.650    -0.375
   FeCl+2                8.899e-025  6.060e-025   -24.051   -24.218    -0.167
   FeSO4+                1.659e-025  1.507e-025   -24.780   -24.822    -0.042
   FeCl2+                2.668e-028  2.424e-028   -27.574   -27.615    -0.042
   Fe(SO4)2-             2.227e-031  2.023e-031   -30.652   -30.694    -0.042
   FeHSO4+2              7.755e-032  5.281e-032   -31.110   -31.277    -0.167
   Fe2(OH)2+4            1.530e-032  3.290e-033   -31.815   -32.483    -0.667
   FeCl3                 2.166e-033  2.171e-033   -32.664   -32.663     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.673   -43.716    -1.043
H(0)            1.504e-009
   H2                    7.520e-010  7.535e-010    -9.124    -9.123     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.147e-012  7.401e-012   -11.089   -11.131    -0.042
Mg              8.432e-005
   Mg+2                  8.038e-005  5.569e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.838e-006  3.486e-006    -5.416    -5.458    -0.042
   MgCO3                 1.017e-007  1.019e-007    -6.993    -6.992     0.001
   MgOH+                 1.701e-009  1.545e-009    -8.769    -8.811    -0.042
   MgSO4                 7.993e-010  8.009e-010    -9.097    -9.096     0.001
Mn(2)           4.559e-005
   Mn+2                  3.119e-005  2.124e-005    -4.506    -4.673    -0.167
   MnHCO3+               1.115e-005  1.013e-005    -4.953    -4.994    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.531e-009  7.750e-009    -8.069    -8.111    -0.042
   MnOH+                 4.593e-009  4.172e-009    -8.338    -8.380    -0.042
   MnSO4                 2.313e-010  2.318e-010    -9.636    -9.635     0.001
   MnCl2                 3.023e-013  3.029e-013   -12.520   -12.519     0.001
   MnCl3-                8.224e-018  7.471e-018   -17.085   -17.127    -0.042
   Mn(OH)3-              1.653e-019  1.502e-019   -18.782   -18.823    -0.042
Mn(3)           1.976e-034
   Mn+3                  1.976e-034  8.326e-035   -33.704   -34.080    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.467   -83.634    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.873   -96.915    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.926e-007  5.937e-007    -6.227    -6.226     0.001
   NaCO3-                7.758e-009  7.047e-009    -8.110    -8.152    -0.042
   NaSO4-                6.680e-011  6.068e-011   -10.175   -10.217    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.135   -74.134     0.001
S(-2)           2.083e-004
   H2S                   5.931e-005  5.943e-005    -4.227    -4.226     0.001
   HS-                   5.719e-005  5.195e-005    -4.243    -4.284    -0.042
   Fe(HS)2               4.442e-005  4.451e-005    -4.352    -4.352     0.001
   AsS(OH)(HS)-          3.203e-007  2.910e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.772e-007  2.518e-007    -6.557    -6.599    -0.042
   S5-2                  1.386e-007  1.009e-007    -6.858    -6.996    -0.138
   S4-2                  8.206e-008  5.887e-008    -7.086    -7.230    -0.144
   S6-2                  7.077e-008  5.223e-008    -7.150    -7.282    -0.132
   S-2                   7.043e-011  4.796e-011   -10.152   -10.319    -0.167
   S3-2                  2.939e-011  2.074e-011   -10.532   -10.683    -0.151
   S2-2                  1.690e-012  1.177e-012   -11.772   -11.929    -0.157
   As3S4(HS)2-           7.365e-016  6.691e-016   -15.133   -15.175    -0.042
S(6)            1.118e-007
   SO4-2                 8.941e-008  6.135e-008    -7.049    -7.212    -0.164
   CaSO4                 2.110e-008  2.115e-008    -7.676    -7.675     0.001
   MgSO4                 7.993e-010  8.009e-010    -9.097    -9.096     0.001
   MnSO4                 2.313e-010  2.318e-010    -9.636    -9.635     0.001
   FeSO4                 2.015e-010  2.019e-010    -9.696    -9.695     0.001
   NaSO4-                6.680e-011  6.068e-011   -10.175   -10.217    -0.042
   BaSO4                 1.094e-011  1.096e-011   -10.961   -10.960     0.001
   KSO4-                 8.147e-012  7.401e-012   -11.089   -11.131    -0.042



   HSO4-                 8.591e-013  7.804e-013   -12.066   -12.108    -0.042
   CaHSO4+               1.784e-014  1.621e-014   -13.749   -13.790    -0.042
   FeHSO4+               1.911e-016  1.736e-016   -15.719   -15.760    -0.042
   FeSO4+                1.659e-025  1.507e-025   -24.780   -24.822    -0.042
   Fe(SO4)2-             2.227e-031  2.023e-031   -30.652   -30.694    -0.042
   FeHSO4+2              7.755e-032  5.281e-032   -31.110   -31.277    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.69  -13.66   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.56   -2.30   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.33  -11.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.39   -9.98   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.40  -43.23   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.63  -42.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.50  -41.78   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.57  -44.96   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.51  -14.62   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.08  -89.80   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.55  -11.88    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2



Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.44  -14.62   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.17   -8.56  BaCO3

Reaction step 55.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.100e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.490e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.512e-003 -1.088e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.188e-004  4.188e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  9.979e-004  9.979e-004
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.468e-004  Surface charge, eq

Hfo_s         
 4.756e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.123e-006       0.657  3.123e-006      -5.505
Hfo_sOMn+        1.254e-006       0.264  1.254e-006      -5.902
Hfo_sOFe+        3.078e-007       0.065  3.078e-007      -6.512
Hfo_sOH2+        4.937e-008       0.010  4.937e-008      -7.306
Hfo_sOH          1.938e-008       0.004  1.938e-008      -7.713
Hfo_sOHBa+2      1.993e-009       0.000  1.993e-009      -8.701



Hfo_sO-          1.743e-010       0.000  1.743e-010      -9.759

Hfo           
 1.468e-004  Surface charge, eq

Hfo_w         
 1.902e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.279e-004       0.672  1.279e-004      -3.893
Hfo_wOH          5.021e-005       0.264  5.021e-005      -4.299
Hfo_wOFe+        7.442e-006       0.039  7.443e-006      -5.128
Hfo_wOMn+        2.581e-006       0.014  2.581e-006      -5.588
Hfo_wOCa+        9.373e-007       0.005  9.373e-007      -6.028
Hfo_wOMg+        5.378e-007       0.003  5.378e-007      -6.269
Hfo_wO-          4.516e-007       0.002  4.516e-007      -6.345
Hfo_wOFeOH       1.533e-007       0.001  1.533e-007      -6.814
Hfo_wH2AsO3      9.751e-009       0.000  9.751e-009      -8.011
Hfo_wSO4-        2.384e-011       0.000  2.384e-011     -10.623
Hfo_wOHSO4-2     1.867e-011       0.000  1.867e-011     -10.729
Hfo_wOBa+        8.645e-012       0.000  8.645e-012     -11.063
Hfo_wOHAsO4-3    2.096e-017       0.000  2.096e-017     -16.679
Hfo_wHAsO4-      3.046e-018       0.000  3.046e-018     -17.516
Hfo_wH2AsO4      2.510e-019       0.000  2.510e-019     -18.600

Mno           
-2.617e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.116e-025       0.000  3.116e-025     -24.506
Mno_O3Ca         1.933e-026       0.000  1.933e-026     -25.714
Mno_O3-2         1.552e-026       0.000  1.552e-026     -25.809
Mno_O3HMn+       5.590e-027       0.000  5.591e-027     -26.253
Mno_O3H-         6.982e-028       0.000  6.982e-028     -27.156
Mno_O3Na-        3.247e-028       0.000  3.247e-028     -27.488
Mno_O3HCa+       3.026e-028       0.000  3.026e-028     -27.519
Mno_O3Mg         2.372e-028       0.000  2.372e-028     -27.625
Mno_O3Ba         8.391e-029       0.000  8.391e-029     -28.076
Mno_O3HMg+       2.514e-030       0.000  2.514e-030     -29.600
Mno_O3HBa+       2.350e-030       0.000  2.350e-030     -29.629
Mno_O3HNa        1.363e-030       0.000  1.363e-030     -29.866
Mno_O3H2         2.358e-032       0.000  2.358e-032     -31.627
Mno_O3H3+        2.131e-037       0.000  2.131e-037     -36.671
Mno_O3H3Cl       5.257e-040       0.000  5.257e-040     -39.279

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.439e-007  5.438e-007
C                1.264e-002  1.264e-002
Ca               2.641e-003  2.641e-003
Cl               9.873e-005  9.873e-005
Fe               8.365e-005  8.365e-005
K                1.893e-005  1.893e-005
Mg               8.433e-005  8.433e-005
Mn               4.555e-005  4.555e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.884      Charge balance



                                       pe  =  -3.899      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.503e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.195e-003
                       Total CO2 (mol/kg)  =  7.602e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.474e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.97
                               Iterations  =  34
                                  Total H  = 1.110360e+002
                                  Total O  = 5.552602e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.422e-007  1.306e-007    -6.847    -6.884    -0.037
   OH-                   8.433e-008  7.661e-008    -7.074    -7.116    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.204e-007  2.911e-007    -6.494    -6.536    -0.042
   H3AsO3                7.538e-010  7.553e-010    -9.123    -9.122     0.001
   H2AsO3-               4.505e-012  4.093e-012   -11.346   -11.388    -0.042
   As3S4(HS)2-           7.351e-016  6.678e-016   -15.134   -15.175    -0.042
   H4AsO3+               5.381e-017  4.889e-017   -16.269   -16.311    -0.042
   HAsO3-2               9.178e-020  6.251e-020   -19.037   -19.204    -0.167
   AsO3-3                2.265e-028  9.547e-029   -27.645   -28.020    -0.375
As(5)           2.273e-018
   H2AsO4-               1.332e-018  1.210e-018   -17.876   -17.917    -0.042
   HAsO4-2               9.407e-019  6.407e-019   -18.027   -18.193    -0.167
   H3AsO4                3.148e-023  3.154e-023   -22.502   -22.501     0.001
   AsO4-3                2.605e-023  1.098e-023   -22.584   -22.959    -0.375
Ba              5.439e-007
   Ba+2                  5.234e-007  3.565e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.010e-008  1.826e-008    -7.697    -7.738    -0.042
   BaCO3                 3.527e-010  3.534e-010    -9.453    -9.452     0.001
   BaSO4                 1.075e-011  1.077e-011   -10.969   -10.968     0.001
   BaOH+                 1.017e-013  9.243e-014   -12.992   -13.034    -0.042
C(-4)           5.039e-003
   CH4                   5.039e-003  5.049e-003    -2.298    -2.297     0.001
C(4)            7.602e-003
   HCO3-                 5.866e-003  5.345e-003    -2.232    -2.272    -0.040
   CO2                   1.567e-003  1.570e-003    -2.805    -2.804     0.001
   CaHCO3+               1.296e-004  1.177e-004    -3.888    -3.929    -0.042
   MnHCO3+               1.113e-005  1.011e-005    -4.953    -4.995    -0.042
   FeHCO3+               1.088e-005  9.884e-006    -4.963    -5.005    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.835e-006  3.484e-006    -5.416    -5.458    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.783e-006  1.919e-006    -5.556    -5.717    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.920e-007  5.932e-007    -6.228    -6.227     0.001
   MgCO3                 1.018e-007  1.020e-007    -6.992    -6.991     0.001
   BaHCO3+               2.010e-008  1.826e-008    -7.697    -7.738    -0.042
   NaCO3-                7.762e-009  7.051e-009    -8.110    -8.152    -0.042
   BaCO3                 3.527e-010  3.534e-010    -9.453    -9.452     0.001
Ca              2.641e-003
   Ca+2                  2.506e-003  1.726e-003    -2.601    -2.763    -0.162
   CaHCO3+               1.296e-004  1.177e-004    -3.888    -3.929    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.073e-008  2.077e-008    -7.683    -7.683     0.001
   CaOH+                 2.414e-009  2.193e-009    -8.617    -8.659    -0.042
   CaHSO4+               1.750e-014  1.590e-014   -13.757   -13.799    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.955e-005    -4.006    -4.048    -0.042



   MnCl+                 8.526e-009  7.746e-009    -8.069    -8.111    -0.042
   FeCl+                 2.516e-009  2.286e-009    -8.599    -8.641    -0.042
   MnCl2                 3.022e-013  3.028e-013   -12.520   -12.519     0.001
   MnCl3-                8.220e-018  7.468e-018   -17.085   -17.127    -0.042
   FeCl+2                8.858e-025  6.033e-025   -24.053   -24.219    -0.167
   FeCl2+                2.657e-028  2.413e-028   -27.576   -27.617    -0.042
   FeCl3                 2.157e-033  2.161e-033   -32.666   -32.665     0.001
Fe(2)           8.365e-005
   Fe(HS)2               4.444e-005  4.452e-005    -4.352    -4.351     0.001
   Fe+2                  2.715e-005  1.849e-005    -4.566    -4.733    -0.167
   FeHCO3+               1.088e-005  9.884e-006    -4.963    -5.005    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.774e-007  2.520e-007    -6.557    -6.599    -0.042
   FeOH+                 4.926e-008  4.475e-008    -7.308    -7.349    -0.042
   FeCl+                 2.516e-009  2.286e-009    -8.599    -8.641    -0.042
   FeSO4                 1.979e-010  1.983e-010    -9.704    -9.703     0.001
   Fe(OH)2               2.909e-012  2.915e-012   -11.536   -11.535     0.001
   Fe(OH)3-              9.122e-016  8.287e-016   -15.040   -15.082    -0.042
   FeHSO4+               1.874e-016  1.703e-016   -15.727   -15.769    -0.042
Fe(3)           5.845e-014
   Fe(OH)2+              3.075e-014  2.793e-014   -13.512   -13.554    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.115e-016  1.922e-016   -15.675   -15.716    -0.042
   FeOH+2                1.618e-017  1.102e-017   -16.791   -16.958    -0.167
   Fe+3                  5.294e-022  2.231e-022   -21.276   -21.652    -0.375
   FeCl+2                8.858e-025  6.033e-025   -24.053   -24.219    -0.167
   FeSO4+                1.623e-025  1.475e-025   -24.790   -24.831    -0.042
   FeCl2+                2.657e-028  2.413e-028   -27.576   -27.617    -0.042
   Fe(SO4)2-             2.141e-031  1.945e-031   -30.669   -30.711    -0.042
   FeHSO4+2              7.575e-032  5.159e-032   -31.121   -31.287    -0.167
   Fe2(OH)2+4            1.520e-032  3.270e-033   -31.818   -32.485    -0.667
   FeCl3                 2.157e-033  2.161e-033   -32.666   -32.665     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.677   -43.719    -1.042
H(0)            1.511e-009
   H2                    7.556e-010  7.571e-010    -9.122    -9.121     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.006e-012  7.273e-012   -11.097   -11.138    -0.042
Mg              8.433e-005
   Mg+2                  8.039e-005  5.570e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.835e-006  3.484e-006    -5.416    -5.458    -0.042
   MgCO3                 1.018e-007  1.020e-007    -6.992    -6.991     0.001
   MgOH+                 1.704e-009  1.548e-009    -8.769    -8.810    -0.042
   MgSO4                 7.857e-010  7.873e-010    -9.105    -9.104     0.001
Mn(2)           4.555e-005
   Mn+2                  3.117e-005  2.123e-005    -4.506    -4.673    -0.167
   MnHCO3+               1.113e-005  1.011e-005    -4.953    -4.995    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.526e-009  7.746e-009    -8.069    -8.111    -0.042
   MnOH+                 4.597e-009  4.176e-009    -8.338    -8.379    -0.042
   MnSO4                 2.272e-010  2.276e-010    -9.644    -9.643     0.001
   MnCl2                 3.022e-013  3.028e-013   -12.520   -12.519     0.001
   MnCl3-                8.220e-018  7.468e-018   -17.085   -17.127    -0.042
   Mn(OH)3-              1.660e-019  1.508e-019   -18.780   -18.822    -0.042
Mn(3)           1.967e-034
   Mn+3                  1.967e-034  8.289e-035   -33.706   -34.082    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.469   -83.636    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.877   -96.919    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.920e-007  5.932e-007    -6.228    -6.227     0.001
   NaCO3-                7.762e-009  7.051e-009    -8.110    -8.152    -0.042
   NaSO4-                6.565e-011  5.964e-011   -10.183   -10.224    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.139   -74.139     0.001



S(-2)           2.083e-004
   H2S                   5.925e-005  5.937e-005    -4.227    -4.226     0.001
   HS-                   5.721e-005  5.198e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.444e-005  4.452e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.204e-007  2.911e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.774e-007  2.520e-007    -6.557    -6.599    -0.042
   S5-2                  1.388e-007  1.011e-007    -6.857    -6.995    -0.138
   S4-2                  8.221e-008  5.898e-008    -7.085    -7.229    -0.144
   S6-2                  7.090e-008  5.233e-008    -7.149    -7.281    -0.132
   S-2                   7.055e-011  4.805e-011   -10.151   -10.318    -0.167
   S3-2                  2.944e-011  2.078e-011   -10.531   -10.682    -0.151
   S2-2                  1.693e-012  1.180e-012   -11.771   -11.928    -0.157
   As3S4(HS)2-           7.351e-016  6.678e-016   -15.134   -15.175    -0.042
S(6)            1.099e-007
   SO4-2                 8.785e-008  6.029e-008    -7.056    -7.220    -0.163
   CaSO4                 2.073e-008  2.077e-008    -7.683    -7.683     0.001
   MgSO4                 7.857e-010  7.873e-010    -9.105    -9.104     0.001
   MnSO4                 2.272e-010  2.276e-010    -9.644    -9.643     0.001
   FeSO4                 1.979e-010  1.983e-010    -9.704    -9.703     0.001
   NaSO4-                6.565e-011  5.964e-011   -10.183   -10.224    -0.042
   BaSO4                 1.075e-011  1.077e-011   -10.969   -10.968     0.001
   KSO4-                 8.006e-012  7.273e-012   -11.097   -11.138    -0.042
   HSO4-                 8.430e-013  7.658e-013   -12.074   -12.116    -0.042
   CaHSO4+               1.750e-014  1.590e-014   -13.757   -13.799    -0.042
   FeHSO4+               1.874e-016  1.703e-016   -15.727   -15.769    -0.042
   FeSO4+                1.623e-025  1.475e-025   -24.790   -24.831    -0.042
   Fe(SO4)2-             2.141e-031  1.945e-031   -30.669   -30.711    -0.042
   FeHSO4+2              7.575e-032  5.159e-032   -31.121   -31.287    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.62   -9.98   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.70  -13.67   -9.97  BaSO4
Birnessite      -28.54   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.56   -2.30   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.33  -11.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.40   -9.98   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.39  -29.97  CaMg3(CO3)4



Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.42  -43.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.65  -42.86   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.52  -41.80   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.59  -44.98   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.52  -14.63   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.11  -89.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.56  -11.89    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.45  -14.63   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 56.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.120e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004



Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.488e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.389e-003 -1.211e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.188e-004  4.188e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.121e-003  1.121e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.449e-004  Surface charge, eq

Hfo_s         
 4.694e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.081e-006       0.656  3.081e-006      -5.511
Hfo_sOMn+        1.239e-006       0.264  1.239e-006      -5.907
Hfo_sOFe+        3.042e-007       0.065  3.042e-007      -6.517
Hfo_sOH2+        4.867e-008       0.010  4.867e-008      -7.313
Hfo_sOH          1.913e-008       0.004  1.913e-008      -7.718
Hfo_sOHBa+2      1.968e-009       0.000  1.968e-009      -8.706
Hfo_sO-          1.723e-010       0.000  1.723e-010      -9.764

Hfo           
 1.449e-004  Surface charge, eq

Hfo_w         
 1.878e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.262e-004       0.672  1.262e-004      -3.899
Hfo_wOH          4.961e-005       0.264  4.961e-005      -4.304
Hfo_wOFe+        7.360e-006       0.039  7.360e-006      -5.133
Hfo_wOMn+        2.552e-006       0.014  2.552e-006      -5.593
Hfo_wOCa+        9.269e-007       0.005  9.269e-007      -6.033
Hfo_wOMg+        5.322e-007       0.003  5.322e-007      -6.274
Hfo_wO-          4.468e-007       0.002  4.468e-007      -6.350
Hfo_wOFeOH       1.518e-007       0.001  1.518e-007      -6.819
Hfo_wH2AsO3      9.642e-009       0.000  9.643e-009      -8.016
Hfo_wSO4-        2.312e-011       0.000  2.312e-011     -10.636
Hfo_wOHSO4-2     1.813e-011       0.000  1.813e-011     -10.742
Hfo_wOBa+        8.555e-012       0.000  8.555e-012     -11.068
Hfo_wOHAsO4-3    2.072e-017       0.000  2.072e-017     -16.684
Hfo_wHAsO4-      3.002e-018       0.000  3.002e-018     -17.523
Hfo_wH2AsO4      2.471e-019       0.000  2.471e-019     -18.607

Mno           
-2.983e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.548e-025       0.000  3.548e-025     -24.450
Mno_O3Ca         2.201e-026       0.000  2.202e-026     -25.657
Mno_O3-2         1.769e-026       0.000  1.769e-026     -25.752
Mno_O3HMn+       6.357e-027       0.000  6.357e-027     -26.197
Mno_O3H-         7.943e-028       0.000  7.944e-028     -27.100
Mno_O3Na-        3.700e-028       0.000  3.700e-028     -27.432
Mno_O3HCa+       3.441e-028       0.000  3.441e-028     -27.463
Mno_O3Mg         2.703e-028       0.000  2.703e-028     -27.568
Mno_O3Ba         9.563e-029       0.000  9.563e-029     -28.019
Mno_O3HMg+       2.861e-030       0.000  2.861e-030     -29.543
Mno_O3HBa+       2.674e-030       0.000  2.674e-030     -29.573
Mno_O3HNa        1.551e-030       0.000  1.551e-030     -29.809
Mno_O3H2         2.679e-032       0.000  2.679e-032     -31.572



Mno_O3H3+        2.418e-037       0.000  2.418e-037     -36.617
Mno_O3H3Cl       5.964e-040       0.000  5.964e-040     -39.224

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.439e-007  5.439e-007
C                1.272e-002  1.272e-002
Ca               2.639e-003  2.639e-003
Cl               9.873e-005  9.873e-005
Fe               8.363e-005  8.363e-005
K                1.893e-005  1.893e-005
Mg               8.433e-005  8.433e-005
Mn               4.551e-005  4.551e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.885      Charge balance
                                       pe  =  -3.900      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.497e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.189e-003
                       Total CO2 (mol/kg)  =  7.592e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.455e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.95
                               Iterations  =  42
                                  Total H  = 1.110365e+002
                                  Total O  = 5.552609e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.420e-007  1.305e-007    -6.848    -6.885    -0.037
   OH-                   8.445e-008  7.672e-008    -7.073    -7.115    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.205e-007  2.912e-007    -6.494    -6.536    -0.042
   H3AsO3                7.545e-010  7.560e-010    -9.122    -9.121     0.001
   H2AsO3-               4.516e-012  4.103e-012   -11.345   -11.387    -0.042
   As3S4(HS)2-           7.337e-016  6.666e-016   -15.134   -15.176    -0.042
   H4AsO3+               5.378e-017  4.886e-017   -16.269   -16.311    -0.042
   HAsO3-2               9.212e-020  6.275e-020   -19.036   -19.202    -0.167
   AsO3-3                2.277e-028  9.598e-029   -27.643   -28.018    -0.375
As(5)           2.268e-018
   H2AsO4-               1.329e-018  1.207e-018   -17.877   -17.918    -0.042
   HAsO4-2               9.397e-019  6.401e-019   -18.027   -18.194    -0.167
   H3AsO4                3.135e-023  3.142e-023   -22.504   -22.503     0.001
   AsO4-3                2.606e-023  1.099e-023   -22.584   -22.959    -0.375
Ba              5.439e-007
   Ba+2                  5.234e-007  3.565e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.009e-008  1.825e-008    -7.697    -7.739    -0.042
   BaCO3                 3.529e-010  3.536e-010    -9.452    -9.451     0.001
   BaSO4                 1.057e-011  1.059e-011   -10.976   -10.975     0.001
   BaOH+                 1.019e-013  9.259e-014   -12.992   -13.033    -0.042
C(-4)           5.124e-003
   CH4                   5.124e-003  5.134e-003    -2.290    -2.290     0.001
C(4)            7.592e-003
   HCO3-                 5.860e-003  5.340e-003    -2.232    -2.272    -0.040
   CO2                   1.564e-003  1.567e-003    -2.806    -2.805     0.001



   CaHCO3+               1.294e-004  1.175e-004    -3.888    -3.930    -0.042
   MnHCO3+               1.112e-005  1.010e-005    -4.954    -4.996    -0.042
   FeHCO3+               1.086e-005  9.870e-006    -4.964    -5.006    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.832e-006  3.481e-006    -5.417    -5.458    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.784e-006  1.920e-006    -5.555    -5.717    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.915e-007  5.927e-007    -6.228    -6.227     0.001
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   BaHCO3+               2.009e-008  1.825e-008    -7.697    -7.739    -0.042
   NaCO3-                7.766e-009  7.055e-009    -8.110    -8.151    -0.042
   BaCO3                 3.529e-010  3.536e-010    -9.452    -9.451     0.001
Ca              2.639e-003
   Ca+2                  2.504e-003  1.726e-003    -2.601    -2.763    -0.162
   CaHCO3+               1.294e-004  1.175e-004    -3.888    -3.930    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.037e-008  2.041e-008    -7.691    -7.690     0.001
   CaOH+                 2.416e-009  2.195e-009    -8.617    -8.659    -0.042
   CaHSO4+               1.717e-014  1.559e-014   -13.765   -13.807    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.955e-005    -4.006    -4.048    -0.042
   MnCl+                 8.521e-009  7.742e-009    -8.069    -8.111    -0.042
   FeCl+                 2.515e-009  2.285e-009    -8.599    -8.641    -0.042
   MnCl2                 3.020e-013  3.026e-013   -12.520   -12.519     0.001
   MnCl3-                8.216e-018  7.464e-018   -17.085   -17.127    -0.042
   FeCl+2                8.819e-025  6.007e-025   -24.055   -24.221    -0.167
   FeCl2+                2.645e-028  2.403e-028   -27.578   -27.619    -0.042
   FeCl3                 2.148e-033  2.152e-033   -32.668   -32.667     0.001
Fe(2)           8.363e-005
   Fe(HS)2               4.445e-005  4.454e-005    -4.352    -4.351     0.001
   Fe+2                  2.713e-005  1.848e-005    -4.567    -4.733    -0.167
   FeHCO3+               1.086e-005  9.870e-006    -4.964    -5.006    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.776e-007  2.522e-007    -6.557    -6.598    -0.042
   FeOH+                 4.930e-008  4.479e-008    -7.307    -7.349    -0.042
   FeCl+                 2.515e-009  2.285e-009    -8.599    -8.641    -0.042
   FeSO4                 1.944e-010  1.948e-010    -9.711    -9.710     0.001
   Fe(OH)2               2.916e-012  2.922e-012   -11.535   -11.534     0.001
   Fe(OH)3-              9.157e-016  8.319e-016   -15.038   -15.080    -0.042
   FeHSO4+               1.839e-016  1.670e-016   -15.736   -15.777    -0.042
Fe(3)           5.841e-014
   Fe(OH)2+              3.070e-014  2.789e-014   -13.513   -13.555    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.118e-016  1.925e-016   -15.674   -15.716    -0.042
   FeOH+2                1.613e-017  1.099e-017   -16.792   -16.959    -0.167
   Fe+3                  5.269e-022  2.221e-022   -21.278   -21.653    -0.375
   FeCl+2                8.819e-025  6.007e-025   -24.055   -24.221    -0.167
   FeSO4+                1.589e-025  1.443e-025   -24.799   -24.841    -0.042
   FeCl2+                2.645e-028  2.403e-028   -27.578   -27.619    -0.042
   Fe(SO4)2-             2.060e-031  1.872e-031   -30.686   -30.728    -0.042
   FeHSO4+2              7.402e-032  5.042e-032   -31.131   -31.297    -0.167
   Fe2(OH)2+4            1.510e-032  3.251e-033   -31.821   -32.488    -0.667
   FeCl3                 2.148e-033  2.152e-033   -32.668   -32.667     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.680   -43.723    -1.042
H(0)            1.519e-009
   H2                    7.593e-010  7.607e-010    -9.120    -9.119     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.870e-012  7.150e-012   -11.104   -11.146    -0.042
Mg              8.433e-005
   Mg+2                  8.040e-005  5.571e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.832e-006  3.481e-006    -5.417    -5.458    -0.042
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   MgOH+                 1.706e-009  1.550e-009    -8.768    -8.810    -0.042
   MgSO4                 7.725e-010  7.741e-010    -9.112    -9.111     0.001
Mn(2)           4.551e-005



   Mn+2                  3.115e-005  2.122e-005    -4.507    -4.673    -0.167
   MnHCO3+               1.112e-005  1.010e-005    -4.954    -4.996    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.521e-009  7.742e-009    -8.069    -8.111    -0.042
   MnOH+                 4.601e-009  4.180e-009    -8.337    -8.379    -0.042
   MnSO4                 2.232e-010  2.237e-010    -9.651    -9.650     0.001
   MnCl2                 3.020e-013  3.026e-013   -12.520   -12.519     0.001
   MnCl3-                8.216e-018  7.464e-018   -17.085   -17.127    -0.042
   Mn(OH)3-              1.666e-019  1.514e-019   -18.778   -18.820    -0.042
Mn(3)           1.958e-034
   Mn+3                  1.958e-034  8.252e-035   -33.708   -34.083    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.471   -83.638    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.880   -96.922    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.915e-007  5.927e-007    -6.228    -6.227     0.001
   NaCO3-                7.766e-009  7.055e-009    -8.110    -8.151    -0.042
   NaSO4-                6.453e-011  5.863e-011   -10.190   -10.232    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.144   -74.143     0.001
S(-2)           2.083e-004
   H2S                   5.919e-005  5.931e-005    -4.228    -4.227     0.001
   HS-                   5.724e-005  5.200e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.445e-005  4.454e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.205e-007  2.912e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.776e-007  2.522e-007    -6.557    -6.598    -0.042
   S5-2                  1.391e-007  1.013e-007    -6.857    -6.994    -0.138
   S4-2                  8.236e-008  5.910e-008    -7.084    -7.228    -0.144
   S6-2                  7.103e-008  5.243e-008    -7.149    -7.280    -0.132
   S-2                   7.068e-011  4.815e-011   -10.151   -10.317    -0.167
   S3-2                  2.949e-011  2.082e-011   -10.530   -10.681    -0.151
   S2-2                  1.696e-012  1.182e-012   -11.771   -11.927    -0.157
   As3S4(HS)2-           7.337e-016  6.666e-016   -15.134   -15.176    -0.042
S(6)            1.080e-007
   SO4-2                 8.635e-008  5.927e-008    -7.064    -7.227    -0.163
   CaSO4                 2.037e-008  2.041e-008    -7.691    -7.690     0.001
   MgSO4                 7.725e-010  7.741e-010    -9.112    -9.111     0.001
   MnSO4                 2.232e-010  2.237e-010    -9.651    -9.650     0.001
   FeSO4                 1.944e-010  1.948e-010    -9.711    -9.710     0.001
   NaSO4-                6.453e-011  5.863e-011   -10.190   -10.232    -0.042
   BaSO4                 1.057e-011  1.059e-011   -10.976   -10.975     0.001
   KSO4-                 7.870e-012  7.150e-012   -11.104   -11.146    -0.042
   HSO4-                 8.274e-013  7.517e-013   -12.082   -12.124    -0.042
   CaHSO4+               1.717e-014  1.559e-014   -13.765   -13.807    -0.042
   FeHSO4+               1.839e-016  1.670e-016   -15.736   -15.777    -0.042
   FeSO4+                1.589e-025  1.443e-025   -24.799   -24.841    -0.042
   Fe(SO4)2-             2.060e-031  1.872e-031   -30.686   -30.728    -0.042
   FeHSO4+2              7.402e-032  5.042e-032   -31.131   -31.297    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.63   -9.99   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.01    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.70  -13.68   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.57   -2.29   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.34  -11.48   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.41   -9.99   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.44  -43.27   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.66  -42.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.53  -41.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.60  -44.99   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O
Mirabilite      -13.52  -14.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.14  -89.85   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.57  -11.90    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.46  -14.64   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 57.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.140e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.486e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.266e-003 -1.334e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.189e-004  4.189e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.244e-003  1.244e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.429e-004  Surface charge, eq

Hfo_s         
 4.633e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.040e-006       0.656  3.040e-006      -5.517
Hfo_sOMn+        1.224e-006       0.264  1.224e-006      -5.912
Hfo_sOFe+        3.005e-007       0.065  3.005e-007      -6.522
Hfo_sOH2+        4.797e-008       0.010  4.797e-008      -7.319
Hfo_sOH          1.889e-008       0.004  1.889e-008      -7.724
Hfo_sOHBa+2      1.942e-009       0.000  1.942e-009      -8.712
Hfo_sO-          1.703e-010       0.000  1.703e-010      -9.769

Hfo           
 1.429e-004  Surface charge, eq

Hfo_w         
 1.853e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.245e-004       0.672  1.245e-004      -3.905
Hfo_wOH          4.901e-005       0.264  4.901e-005      -4.310
Hfo_wOFe+        7.277e-006       0.039  7.277e-006      -5.138
Hfo_wOMn+        2.523e-006       0.014  2.523e-006      -5.598
Hfo_wOCa+        9.165e-007       0.005  9.165e-007      -6.038
Hfo_wOMg+        5.266e-007       0.003  5.266e-007      -6.279
Hfo_wO-          4.420e-007       0.002  4.420e-007      -6.355
Hfo_wOFeOH       1.503e-007       0.001  1.503e-007      -6.823
Hfo_wH2AsO3      9.534e-009       0.000  9.534e-009      -8.021
Hfo_wSO4-        2.242e-011       0.000  2.242e-011     -10.649
Hfo_wOHSO4-2     1.761e-011       0.000  1.761e-011     -10.754
Hfo_wOBa+        8.465e-012       0.000  8.465e-012     -11.072
Hfo_wOHAsO4-3    2.048e-017       0.000  2.048e-017     -16.689
Hfo_wHAsO4-      2.958e-018       0.000  2.958e-018     -17.529



Hfo_wH2AsO4      2.432e-019       0.000  2.432e-019     -18.614

Mno           
-5.582e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.633e-026       0.000  6.634e-026     -25.178
Mno_O3Ca         4.116e-027       0.000  4.116e-027     -26.386
Mno_O3-2         3.308e-027       0.000  3.308e-027     -26.480
Mno_O3HMn+       1.187e-027       0.000  1.187e-027     -26.926
Mno_O3H-         1.484e-028       0.000  1.484e-028     -27.829
Mno_O3Na-        6.922e-029       0.000  6.922e-029     -28.160
Mno_O3HCa+       6.425e-029       0.000  6.425e-029     -28.192
Mno_O3Mg         5.057e-029       0.000  5.057e-029     -28.296
Mno_O3Ba         1.789e-029       0.000  1.789e-029     -28.747
Mno_O3HMg+       5.346e-031       0.000  5.346e-031     -30.272
Mno_O3HBa+       4.995e-031       0.000  4.995e-031     -30.301
Mno_O3HNa        2.897e-031       0.000  2.897e-031     -30.538
Mno_O3H2         4.997e-033       0.000  4.997e-033     -32.301
Mno_O3H3+        4.504e-038       0.000  4.504e-038     -37.346
Mno_O3H3Cl       1.111e-040       0.000  1.111e-040     -39.954

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.214e-007
Ba               5.439e-007  5.439e-007
C                1.279e-002  1.279e-002
Ca               2.637e-003  2.637e-003
Cl               9.873e-005  9.873e-005
Fe               8.361e-005  8.361e-005
K                1.893e-005  1.893e-005
Mg               8.434e-005  8.434e-005
Mn               4.548e-005  4.547e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.885      Charge balance
                                       pe  =  -3.902      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.491e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.183e-003
                       Total CO2 (mol/kg)  =  7.583e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.435e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.94
                               Iterations  =  42
                                  Total H  = 1.110371e+002
                                  Total O  = 5.552616e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.418e-007  1.303e-007    -6.848    -6.885    -0.037
   OH-                   8.457e-008  7.683e-008    -7.073    -7.114    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.207e-007  2.913e-007    -6.494    -6.536    -0.042



   H3AsO3                7.552e-010  7.567e-010    -9.122    -9.121     0.001
   H2AsO3-               4.526e-012  4.112e-012   -11.344   -11.386    -0.042
   As3S4(HS)2-           7.324e-016  6.654e-016   -15.135   -15.177    -0.042
   H4AsO3+               5.375e-017  4.883e-017   -16.270   -16.311    -0.042
   HAsO3-2               9.246e-020  6.299e-020   -19.034   -19.201    -0.167
   AsO3-3                2.288e-028  9.648e-029   -27.641   -28.016    -0.375
As(5)           2.264e-018
   H2AsO4-               1.325e-018  1.204e-018   -17.878   -17.919    -0.042
   HAsO4-2               9.388e-019  6.395e-019   -18.027   -18.194    -0.167
   H3AsO4                3.124e-023  3.130e-023   -22.505   -22.504     0.001
   AsO4-3                2.607e-023  1.099e-023   -22.584   -22.959    -0.375
Ba              5.439e-007
   Ba+2                  5.235e-007  3.566e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.007e-008  1.824e-008    -7.697    -7.739    -0.042
   BaCO3                 3.532e-010  3.539e-010    -9.452    -9.451     0.001
   BaSO4                 1.040e-011  1.042e-011   -10.983   -10.982     0.001
   BaOH+                 1.021e-013  9.274e-014   -12.991   -13.033    -0.042
C(-4)           5.209e-003
   CH4                   5.209e-003  5.219e-003    -2.283    -2.282     0.001
C(4)            7.583e-003
   HCO3-                 5.855e-003  5.335e-003    -2.232    -2.273    -0.040
   CO2                   1.560e-003  1.563e-003    -2.807    -2.806     0.001
   CaHCO3+               1.292e-004  1.174e-004    -3.889    -3.930    -0.042
   MnHCO3+               1.110e-005  1.009e-005    -4.955    -4.996    -0.042
   FeHCO3+               1.085e-005  9.855e-006    -4.965    -5.006    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.829e-006  3.479e-006    -5.417    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.785e-006  1.921e-006    -5.555    -5.717    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.910e-007  5.922e-007    -6.228    -6.228     0.001
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   BaHCO3+               2.007e-008  1.824e-008    -7.697    -7.739    -0.042
   NaCO3-                7.770e-009  7.059e-009    -8.110    -8.151    -0.042
   BaCO3                 3.532e-010  3.539e-010    -9.452    -9.451     0.001
Ca              2.637e-003
   Ca+2                  2.502e-003  1.725e-003    -2.602    -2.763    -0.162
   CaHCO3+               1.292e-004  1.174e-004    -3.889    -3.930    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.001e-008  2.005e-008    -7.699    -7.698     0.001
   CaOH+                 2.418e-009  2.197e-009    -8.617    -8.658    -0.042
   CaHSO4+               1.684e-014  1.530e-014   -13.774   -13.815    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.517e-009  7.738e-009    -8.070    -8.111    -0.042
   FeCl+                 2.514e-009  2.284e-009    -8.600    -8.641    -0.042
   MnCl2                 3.019e-013  3.025e-013   -12.520   -12.519     0.001
   MnCl3-                8.212e-018  7.461e-018   -17.086   -17.127    -0.042
   FeCl+2                8.780e-025  5.981e-025   -24.057   -24.223    -0.167
   FeCl2+                2.634e-028  2.393e-028   -27.579   -27.621    -0.042
   FeCl3                 2.139e-033  2.143e-033   -32.670   -32.669     0.001
Fe(2)           8.361e-005
   Fe(HS)2               4.447e-005  4.456e-005    -4.352    -4.351     0.001
   Fe+2                  2.711e-005  1.847e-005    -4.567    -4.733    -0.167
   FeHCO3+               1.085e-005  9.855e-006    -4.965    -5.006    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.778e-007  2.524e-007    -6.556    -6.598    -0.042
   FeOH+                 4.935e-008  4.483e-008    -7.307    -7.348    -0.042
   FeCl+                 2.514e-009  2.284e-009    -8.600    -8.641    -0.042
   FeSO4                 1.911e-010  1.914e-010    -9.719    -9.718     0.001
   Fe(OH)2               2.923e-012  2.928e-012   -11.534   -11.533     0.001
   Fe(OH)3-              9.191e-016  8.350e-016   -15.037   -15.078    -0.042
   FeHSO4+               1.804e-016  1.639e-016   -15.744   -15.785    -0.042
Fe(3)           5.836e-014
   Fe(OH)2+              3.065e-014  2.785e-014   -13.514   -13.555    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.121e-016  1.927e-016   -15.673   -15.715    -0.042



   FeOH+2                1.609e-017  1.096e-017   -16.794   -16.960    -0.167
   Fe+3                  5.245e-022  2.212e-022   -21.280   -21.655    -0.375
   FeCl+2                8.780e-025  5.981e-025   -24.057   -24.223    -0.167
   FeSO4+                1.556e-025  1.413e-025   -24.808   -24.850    -0.042
   FeCl2+                2.634e-028  2.393e-028   -27.579   -27.621    -0.042
   Fe(SO4)2-             1.983e-031  1.802e-031   -30.703   -30.744    -0.042
   FeHSO4+2              7.236e-032  4.930e-032   -31.141   -31.307    -0.167
   Fe2(OH)2+4            1.501e-032  3.232e-033   -31.824   -32.490    -0.667
   FeCl3                 2.139e-033  2.143e-033   -32.670   -32.669     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.684   -43.726    -1.042
H(0)            1.526e-009
   H2                    7.628e-010  7.643e-010    -9.118    -9.117     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.739e-012  7.031e-012   -11.111   -11.153    -0.042
Mg              8.434e-005
   Mg+2                  8.041e-005  5.572e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.829e-006  3.479e-006    -5.417    -5.459    -0.042
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   MgOH+                 1.709e-009  1.553e-009    -8.767    -8.809    -0.042
   MgSO4                 7.598e-010  7.613e-010    -9.119    -9.118     0.001
Mn(2)           4.548e-005
   Mn+2                  3.113e-005  2.121e-005    -4.507    -4.673    -0.167
   MnHCO3+               1.110e-005  1.009e-005    -4.955    -4.996    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.517e-009  7.738e-009    -8.070    -8.111    -0.042
   MnOH+                 4.605e-009  4.184e-009    -8.337    -8.378    -0.042
   MnSO4                 2.194e-010  2.198e-010    -9.659    -9.658     0.001
   MnCl2                 3.019e-013  3.025e-013   -12.520   -12.519     0.001
   MnCl3-                8.212e-018  7.461e-018   -17.086   -17.127    -0.042
   Mn(OH)3-              1.673e-019  1.519e-019   -18.777   -18.818    -0.042
Mn(3)           1.949e-034
   Mn+3                  1.949e-034  8.217e-035   -33.710   -34.085    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.473   -83.640    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.884   -96.926    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.910e-007  5.922e-007    -6.228    -6.228     0.001
   NaCO3-                7.770e-009  7.059e-009    -8.110    -8.151    -0.042
   NaSO4-                6.345e-011  5.765e-011   -10.198   -10.239    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.148   -74.147     0.001
S(-2)           2.083e-004
   H2S                   5.914e-005  5.925e-005    -4.228    -4.227     0.001
   HS-                   5.726e-005  5.202e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.447e-005  4.456e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.207e-007  2.913e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.778e-007  2.524e-007    -6.556    -6.598    -0.042
   S5-2                  1.393e-007  1.015e-007    -6.856    -6.994    -0.138
   S4-2                  8.251e-008  5.921e-008    -7.084    -7.228    -0.144
   S6-2                  7.116e-008  5.253e-008    -7.148    -7.280    -0.132
   S-2                   7.081e-011  4.824e-011   -10.150   -10.317    -0.167
   S3-2                  2.955e-011  2.086e-011   -10.529   -10.681    -0.151
   S2-2                  1.699e-012  1.184e-012   -11.770   -11.927    -0.157
   As3S4(HS)2-           7.324e-016  6.654e-016   -15.135   -15.177    -0.042
S(6)            1.062e-007
   SO4-2                 8.490e-008  5.828e-008    -7.071    -7.234    -0.163
   CaSO4                 2.001e-008  2.005e-008    -7.699    -7.698     0.001
   MgSO4                 7.598e-010  7.613e-010    -9.119    -9.118     0.001
   MnSO4                 2.194e-010  2.198e-010    -9.659    -9.658     0.001
   FeSO4                 1.911e-010  1.914e-010    -9.719    -9.718     0.001
   NaSO4-                6.345e-011  5.765e-011   -10.198   -10.239    -0.042
   BaSO4                 1.040e-011  1.042e-011   -10.983   -10.982     0.001
   KSO4-                 7.739e-012  7.031e-012   -11.111   -11.153    -0.042
   HSO4-                 8.124e-013  7.381e-013   -12.090   -12.132    -0.042



   CaHSO4+               1.684e-014  1.530e-014   -13.774   -13.815    -0.042
   FeHSO4+               1.804e-016  1.639e-016   -15.744   -15.785    -0.042
   FeSO4+                1.556e-025  1.413e-025   -24.808   -24.850    -0.042
   Fe(SO4)2-             1.983e-031  1.802e-031   -30.703   -30.744    -0.042
   FeHSO4+2              7.236e-032  4.930e-032   -31.141   -31.307    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.00   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.71  -13.68   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.35  -11.49   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.42  -10.00   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.45  -43.28   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.68  -42.89   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.55  -41.83   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.62  -45.01   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.53  -14.65   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.16  -89.87   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.58  -11.91    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.25  -74.15   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3



Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.33  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.46  -14.64   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 58.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.160e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.485e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.144e-003 -1.456e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.190e-004  4.190e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.366e-003  1.366e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.410e-004  Surface charge, eq

Hfo_s         
 4.572e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.998e-006       0.656  2.998e-006      -5.523
Hfo_sOMn+        1.209e-006       0.264  1.209e-006      -5.918
Hfo_sOFe+        2.968e-007       0.065  2.968e-007      -6.528
Hfo_sOH2+        4.727e-008       0.010  4.727e-008      -7.325
Hfo_sOH          1.864e-008       0.004  1.864e-008      -7.730
Hfo_sOHBa+2      1.917e-009       0.000  1.917e-009      -8.717
Hfo_sO-          1.683e-010       0.000  1.683e-010      -9.774



Hfo           
 1.410e-004  Surface charge, eq

Hfo_w         
 1.829e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.228e-004       0.671  1.228e-004      -3.911
Hfo_wOH          4.840e-005       0.265  4.840e-005      -4.315
Hfo_wOFe+        7.193e-006       0.039  7.194e-006      -5.143
Hfo_wOMn+        2.494e-006       0.014  2.494e-006      -5.603
Hfo_wOCa+        9.059e-007       0.005  9.060e-007      -6.043
Hfo_wOMg+        5.209e-007       0.003  5.209e-007      -6.283
Hfo_wO-          4.372e-007       0.002  4.372e-007      -6.359
Hfo_wOFeOH       1.488e-007       0.001  1.488e-007      -6.827
Hfo_wH2AsO3      9.425e-009       0.000  9.425e-009      -8.026
Hfo_wSO4-        2.175e-011       0.000  2.175e-011     -10.663
Hfo_wOHSO4-2     1.711e-011       0.000  1.711e-011     -10.767
Hfo_wOBa+        8.374e-012       0.000  8.374e-012     -11.077
Hfo_wOHAsO4-3    2.024e-017       0.000  2.024e-017     -16.694
Hfo_wHAsO4-      2.915e-018       0.000  2.915e-018     -17.535
Hfo_wH2AsO4      2.393e-019       0.000  2.393e-019     -18.621

Mno           
-2.662e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.160e-025       0.000  3.160e-025     -24.500
Mno_O3Ca         1.961e-026       0.000  1.961e-026     -25.708
Mno_O3-2         1.577e-026       0.000  1.577e-026     -25.802
Mno_O3HMn+       5.646e-027       0.000  5.646e-027     -26.248
Mno_O3H-         7.063e-028       0.000  7.063e-028     -27.151
Mno_O3Na-        3.300e-028       0.000  3.300e-028     -27.482
Mno_O3HCa+       3.057e-028       0.000  3.057e-028     -27.515
Mno_O3Mg         2.411e-028       0.000  2.411e-028     -27.618
Mno_O3Ba         8.530e-029       0.000  8.530e-029     -28.069
Mno_O3HMg+       2.545e-030       0.000  2.545e-030     -29.594
Mno_O3HBa+       2.378e-030       0.000  2.378e-030     -29.624
Mno_O3HNa        1.379e-030       0.000  1.379e-030     -29.861
Mno_O3H2         2.375e-032       0.000  2.375e-032     -31.624
Mno_O3H3+        2.138e-037       0.000  2.138e-037     -36.670
Mno_O3H3Cl       5.273e-040       0.000  5.273e-040     -39.278

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.215e-007  3.215e-007
Ba               5.439e-007  5.439e-007
C                1.287e-002  1.287e-002
Ca               2.635e-003  2.635e-003
Cl               9.873e-005  9.873e-005
Fe               8.360e-005  8.359e-005
K                1.893e-005  1.893e-005
Mg               8.434e-005  8.434e-005
Mn               4.544e-005  4.544e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.886      Charge balance
                                       pe  =  -3.903      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  8.484e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.178e-003
                       Total CO2 (mol/kg)  =  7.573e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.416e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.92
                               Iterations  =  37
                                  Total H  = 1.110376e+002
                                  Total O  = 5.552623e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.416e-007  1.301e-007    -6.849    -6.886    -0.037
   OH-                   8.468e-008  7.694e-008    -7.072    -7.114    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.215e-007
   AsS(OH)(HS)-          3.208e-007  2.914e-007    -6.494    -6.535    -0.042
   H3AsO3                7.559e-010  7.573e-010    -9.122    -9.121     0.001
   H2AsO3-               4.537e-012  4.122e-012   -11.343   -11.385    -0.042
   As3S4(HS)2-           7.311e-016  6.643e-016   -15.136   -15.178    -0.042
   H4AsO3+               5.372e-017  4.881e-017   -16.270   -16.312    -0.042
   HAsO3-2               9.279e-020  6.322e-020   -19.032   -19.199    -0.167
   AsO3-3                2.299e-028  9.698e-029   -27.638   -28.013    -0.375
As(5)           2.260e-018
   H2AsO4-               1.322e-018  1.201e-018   -17.879   -17.920    -0.042
   HAsO4-2               9.378e-019  6.390e-019   -18.028   -18.195    -0.167
   H3AsO4                3.112e-023  3.118e-023   -22.507   -22.506     0.001
   AsO4-3                2.607e-023  1.100e-023   -22.584   -22.959    -0.375
Ba              5.439e-007
   Ba+2                  5.235e-007  3.567e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.006e-008  1.823e-008    -7.698    -7.739    -0.042
   BaCO3                 3.534e-010  3.541e-010    -9.452    -9.451     0.001
   BaSO4                 1.023e-011  1.025e-011   -10.990   -10.989     0.001
   BaOH+                 1.022e-013  9.289e-014   -12.990   -13.032    -0.042
C(-4)           5.293e-003
   CH4                   5.293e-003  5.304e-003    -2.276    -2.275     0.001
C(4)            7.573e-003
   HCO3-                 5.849e-003  5.331e-003    -2.233    -2.273    -0.040
   CO2                   1.556e-003  1.559e-003    -2.808    -2.807     0.001
   CaHCO3+               1.290e-004  1.172e-004    -3.889    -3.931    -0.042
   MnHCO3+               1.108e-005  1.007e-005    -4.955    -4.997    -0.042
   FeHCO3+               1.083e-005  9.842e-006    -4.965    -5.007    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.826e-006  3.476e-006    -5.417    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.786e-006  1.922e-006    -5.555    -5.716    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.905e-007  5.917e-007    -6.229    -6.228     0.001
   MgCO3                 1.020e-007  1.022e-007    -6.991    -6.990     0.001
   BaHCO3+               2.006e-008  1.823e-008    -7.698    -7.739    -0.042
   NaCO3-                7.774e-009  7.063e-009    -8.109    -8.151    -0.042
   BaCO3                 3.534e-010  3.541e-010    -9.452    -9.451     0.001
Ca              2.635e-003
   Ca+2                  2.501e-003  1.724e-003    -2.602    -2.764    -0.162
   CaHCO3+               1.290e-004  1.172e-004    -3.889    -3.931    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.968e-008  1.971e-008    -7.706    -7.705     0.001
   CaOH+                 2.420e-009  2.199e-009    -8.616    -8.658    -0.042
   CaHSO4+               1.654e-014  1.502e-014   -13.782   -13.823    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.513e-009  7.734e-009    -8.070    -8.112    -0.042



   FeCl+                 2.512e-009  2.282e-009    -8.600    -8.642    -0.042
   MnCl2                 3.018e-013  3.023e-013   -12.520   -12.519     0.001
   MnCl3-                8.209e-018  7.458e-018   -17.086   -17.127    -0.042
   FeCl+2                8.742e-025  5.956e-025   -24.058   -24.225    -0.167
   FeCl2+                2.623e-028  2.383e-028   -27.581   -27.623    -0.042
   FeCl3                 2.130e-033  2.134e-033   -32.672   -32.671     0.001
Fe(2)           8.360e-005
   Fe(HS)2               4.449e-005  4.457e-005    -4.352    -4.351     0.001
   Fe+2                  2.710e-005  1.846e-005    -4.567    -4.734    -0.167
   FeHCO3+               1.083e-005  9.842e-006    -4.965    -5.007    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.781e-007  2.526e-007    -6.556    -6.598    -0.042
   FeOH+                 4.939e-008  4.487e-008    -7.306    -7.348    -0.042
   FeCl+                 2.512e-009  2.282e-009    -8.600    -8.642    -0.042
   FeSO4                 1.878e-010  1.882e-010    -9.726    -9.725     0.001
   Fe(OH)2               2.929e-012  2.935e-012   -11.533   -11.532     0.001
   Fe(OH)3-              9.225e-016  8.381e-016   -15.035   -15.077    -0.042
   FeHSO4+               1.771e-016  1.609e-016   -15.752   -15.793    -0.042
Fe(3)           5.832e-014
   Fe(OH)2+              3.061e-014  2.781e-014   -13.514   -13.556    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.124e-016  1.930e-016   -15.673   -15.714    -0.042
   FeOH+2                1.604e-017  1.093e-017   -16.795   -16.961    -0.167
   Fe+3                  5.222e-022  2.202e-022   -21.282   -21.657    -0.375
   FeCl+2                8.742e-025  5.956e-025   -24.058   -24.225    -0.167
   FeSO4+                1.523e-025  1.384e-025   -24.817   -24.859    -0.042
   FeCl2+                2.623e-028  2.383e-028   -27.581   -27.623    -0.042
   Fe(SO4)2-             1.910e-031  1.736e-031   -30.719   -30.761    -0.042
   FeHSO4+2              7.076e-032  4.821e-032   -31.150   -31.317    -0.167
   Fe2(OH)2+4            1.492e-032  3.214e-033   -31.826   -32.493    -0.667
   FeCl3                 2.130e-033  2.134e-033   -32.672   -32.671     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.687   -43.729    -1.041
H(0)            1.533e-009
   H2                    7.663e-010  7.678e-010    -9.116    -9.115     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.612e-012  6.915e-012   -11.119   -11.160    -0.042
Mg              8.434e-005
   Mg+2                  8.041e-005  5.574e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.826e-006  3.476e-006    -5.417    -5.459    -0.042
   MgCO3                 1.020e-007  1.022e-007    -6.991    -6.990     0.001
   MgOH+                 1.712e-009  1.555e-009    -8.767    -8.808    -0.042
   MgSO4                 7.475e-010  7.489e-010    -9.126    -9.126     0.001
Mn(2)           4.544e-005
   Mn+2                  3.111e-005  2.120e-005    -4.507    -4.674    -0.167
   MnHCO3+               1.108e-005  1.007e-005    -4.955    -4.997    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.513e-009  7.734e-009    -8.070    -8.112    -0.042
   MnOH+                 4.609e-009  4.188e-009    -8.336    -8.378    -0.042
   MnSO4                 2.156e-010  2.161e-010    -9.666    -9.665     0.001
   MnCl2                 3.018e-013  3.023e-013   -12.520   -12.519     0.001
   MnCl3-                8.209e-018  7.458e-018   -17.086   -17.127    -0.042
   Mn(OH)3-              1.679e-019  1.525e-019   -18.775   -18.817    -0.042
Mn(3)           1.940e-034
   Mn+3                  1.940e-034  8.182e-035   -33.712   -34.087    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.475   -83.642    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.887   -96.929    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.905e-007  5.917e-007    -6.229    -6.228     0.001
   NaCO3-                7.774e-009  7.063e-009    -8.109    -8.151    -0.042
   NaSO4-                6.241e-011  5.670e-011   -10.205   -10.246    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.152   -74.151     0.001
S(-2)           2.083e-004



   H2S                   5.908e-005  5.919e-005    -4.229    -4.228     0.001
   HS-                   5.729e-005  5.205e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.449e-005  4.457e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.208e-007  2.914e-007    -6.494    -6.535    -0.042
   Fe(HS)3-              2.781e-007  2.526e-007    -6.556    -6.598    -0.042
   S5-2                  1.396e-007  1.017e-007    -6.855    -6.993    -0.138
   S4-2                  8.265e-008  5.932e-008    -7.083    -7.227    -0.144
   S6-2                  7.129e-008  5.262e-008    -7.147    -7.279    -0.132
   S-2                   7.093e-011  4.833e-011   -10.149   -10.316    -0.167
   S3-2                  2.960e-011  2.090e-011   -10.529   -10.680    -0.151
   S2-2                  1.702e-012  1.186e-012   -11.769   -11.926    -0.157
   As3S4(HS)2-           7.311e-016  6.643e-016   -15.136   -15.178    -0.042
S(6)            1.044e-007
   SO4-2                 8.349e-008  5.732e-008    -7.078    -7.242    -0.163
   CaSO4                 1.968e-008  1.971e-008    -7.706    -7.705     0.001
   MgSO4                 7.475e-010  7.489e-010    -9.126    -9.126     0.001
   MnSO4                 2.156e-010  2.161e-010    -9.666    -9.665     0.001
   FeSO4                 1.878e-010  1.882e-010    -9.726    -9.725     0.001
   NaSO4-                6.241e-011  5.670e-011   -10.205   -10.246    -0.042
   BaSO4                 1.023e-011  1.025e-011   -10.990   -10.989     0.001
   KSO4-                 7.612e-012  6.915e-012   -11.119   -11.160    -0.042
   HSO4-                 7.979e-013  7.249e-013   -12.098   -12.140    -0.042
   CaHSO4+               1.654e-014  1.502e-014   -13.782   -13.823    -0.042
   FeHSO4+               1.771e-016  1.609e-016   -15.752   -15.793    -0.042
   FeSO4+                1.523e-025  1.384e-025   -24.817   -24.859    -0.042
   Fe(SO4)2-             1.910e-031  1.736e-031   -30.719   -30.761    -0.042
   FeHSO4+2              7.076e-032  4.821e-032   -31.150   -31.317    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.72  -13.69   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.36  -11.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.42  -10.01   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.47  -43.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.70  -42.91   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.57  -41.85   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.64  -45.03   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.54  -14.65   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.19  -89.90   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.58  -11.92    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.47  -14.65   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 59.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.180e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.483e-003



Goethite            -0.00   -1.00   -1.00   1.060e-002  9.021e-003 -1.579e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.191e-004  4.191e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.489e-003  1.489e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.391e-004  Surface charge, eq

Hfo_s         
 4.511e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.957e-006       0.655  2.957e-006      -5.529
Hfo_sOMn+        1.194e-006       0.265  1.194e-006      -5.923
Hfo_sOFe+        2.931e-007       0.065  2.931e-007      -6.533
Hfo_sOH2+        4.657e-008       0.010  4.657e-008      -7.332
Hfo_sOH          1.839e-008       0.004  1.839e-008      -7.735
Hfo_sOHBa+2      1.892e-009       0.000  1.892e-009      -8.723
Hfo_sO-          1.663e-010       0.000  1.663e-010      -9.779

Hfo           
 1.391e-004  Surface charge, eq

Hfo_w         
 1.804e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.211e-004       0.671  1.211e-004      -3.917
Hfo_wOH          4.779e-005       0.265  4.780e-005      -4.321
Hfo_wOFe+        7.110e-006       0.039  7.110e-006      -5.148
Hfo_wOMn+        2.465e-006       0.014  2.465e-006      -5.608
Hfo_wOCa+        8.954e-007       0.005  8.954e-007      -6.048
Hfo_wOMg+        5.152e-007       0.003  5.152e-007      -6.288
Hfo_wO-          4.323e-007       0.002  4.323e-007      -6.364
Hfo_wOFeOH       1.473e-007       0.001  1.473e-007      -6.832
Hfo_wH2AsO3      9.315e-009       0.000  9.315e-009      -8.031
Hfo_wSO4-        2.110e-011       0.000  2.110e-011     -10.676
Hfo_wOHSO4-2     1.662e-011       0.000  1.662e-011     -10.779
Hfo_wOBa+        8.282e-012       0.000  8.282e-012     -11.082
Hfo_wOHAsO4-3    1.999e-017       0.000  1.999e-017     -16.699
Hfo_wHAsO4-      2.872e-018       0.000  2.872e-018     -17.542
Hfo_wH2AsO4      2.354e-019       0.000  2.354e-019     -18.628

Mno           
-2.676e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.174e-025       0.000  3.174e-025     -24.498
Mno_O3Ca         1.970e-026       0.000  1.970e-026     -25.706
Mno_O3-2         1.585e-026       0.000  1.585e-026     -25.800
Mno_O3HMn+       5.664e-027       0.000  5.664e-027     -26.247
Mno_O3H-         7.088e-028       0.000  7.088e-028     -27.149
Mno_O3Na-        3.316e-028       0.000  3.316e-028     -27.479
Mno_O3HCa+       3.066e-028       0.000  3.066e-028     -27.513
Mno_O3Mg         2.424e-028       0.000  2.424e-028     -27.616
Mno_O3Ba         8.574e-029       0.000  8.574e-029     -28.067
Mno_O3HMg+       2.555e-030       0.000  2.555e-030     -29.593
Mno_O3HBa+       2.387e-030       0.000  2.387e-030     -29.622
Mno_O3HNa        1.384e-030       0.000  1.384e-030     -29.859
Mno_O3H2         2.381e-032       0.000  2.381e-032     -31.623
Mno_O3H3+        2.139e-037       0.000  2.139e-037     -36.670



Mno_O3H3Cl       5.277e-040       0.000  5.277e-040     -39.278

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.216e-007  3.216e-007
Ba               5.440e-007  5.439e-007
C                1.294e-002  1.294e-002
Ca               2.634e-003  2.633e-003
Cl               9.873e-005  9.873e-005
Fe               8.358e-005  8.358e-005
K                1.893e-005  1.893e-005
Mg               8.435e-005  8.435e-005
Mn               4.540e-005  4.540e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.886      Charge balance
                                       pe  =  -3.905      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.479e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.172e-003
                       Total CO2 (mol/kg)  =  7.564e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.397e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.91
                               Iterations  =  31
                                  Total H  = 1.110381e+002
                                  Total O  = 5.552630e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.414e-007  1.299e-007    -6.850    -6.886    -0.037
   OH-                   8.480e-008  7.704e-008    -7.072    -7.113    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.216e-007
   AsS(OH)(HS)-          3.209e-007  2.915e-007    -6.494    -6.535    -0.042
   H3AsO3                7.565e-010  7.580e-010    -9.121    -9.120     0.001
   H2AsO3-               4.547e-012  4.131e-012   -11.342   -11.384    -0.042
   As3S4(HS)2-           7.299e-016  6.632e-016   -15.137   -15.178    -0.042
   H4AsO3+               5.369e-017  4.878e-017   -16.270   -16.312    -0.042
   HAsO3-2               9.312e-020  6.345e-020   -19.031   -19.198    -0.167
   AsO3-3                2.310e-028  9.747e-029   -27.636   -28.011    -0.375
As(5)           2.256e-018
   H2AsO4-               1.319e-018  1.199e-018   -17.880   -17.921    -0.042
   HAsO4-2               9.369e-019  6.384e-019   -18.028   -18.195    -0.167
   H3AsO4                3.101e-023  3.107e-023   -22.509   -22.508     0.001
   AsO4-3                2.608e-023  1.100e-023   -22.584   -22.959    -0.375
Ba              5.440e-007
   Ba+2                  5.235e-007  3.568e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.005e-008  1.821e-008    -7.698    -7.740    -0.042
   BaCO3                 3.537e-010  3.544e-010    -9.451    -9.451     0.001
   BaSO4                 1.006e-011  1.008e-011   -10.997   -10.996     0.001
   BaOH+                 1.024e-013  9.303e-014   -12.990   -13.031    -0.042
C(-4)           5.378e-003
   CH4                   5.378e-003  5.388e-003    -2.269    -2.269     0.001
C(4)            7.564e-003
   HCO3-                 5.844e-003  5.326e-003    -2.233    -2.274    -0.040
   CO2                   1.553e-003  1.556e-003    -2.809    -2.808     0.001
   CaHCO3+               1.288e-004  1.170e-004    -3.890    -3.932    -0.042



   MnHCO3+               1.107e-005  1.006e-005    -4.956    -4.998    -0.042
   FeHCO3+               1.082e-005  9.828e-006    -4.966    -5.008    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.824e-006  3.474e-006    -5.418    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.787e-006  1.923e-006    -5.555    -5.716    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.900e-007  5.911e-007    -6.229    -6.228     0.001
   MgCO3                 1.021e-007  1.023e-007    -6.991    -6.990     0.001
   BaHCO3+               2.005e-008  1.821e-008    -7.698    -7.740    -0.042
   NaCO3-                7.778e-009  7.067e-009    -8.109    -8.151    -0.042
   BaCO3                 3.537e-010  3.544e-010    -9.451    -9.451     0.001
Ca              2.634e-003
   Ca+2                  2.499e-003  1.723e-003    -2.602    -2.764    -0.162
   CaHCO3+               1.288e-004  1.170e-004    -3.890    -3.932    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.935e-008  1.938e-008    -7.713    -7.713     0.001
   CaOH+                 2.422e-009  2.200e-009    -8.616    -8.657    -0.042
   CaHSO4+               1.624e-014  1.475e-014   -13.790   -13.831    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.508e-009  7.730e-009    -8.070    -8.112    -0.042
   FeCl+                 2.511e-009  2.281e-009    -8.600    -8.642    -0.042
   MnCl2                 3.016e-013  3.022e-013   -12.521   -12.520     0.001
   MnCl3-                8.205e-018  7.455e-018   -17.086   -17.128    -0.042
   FeCl+2                8.705e-025  5.932e-025   -24.060   -24.227    -0.167
   FeCl2+                2.612e-028  2.373e-028   -27.583   -27.625    -0.042
   FeCl3                 2.121e-033  2.125e-033   -32.673   -32.673     0.001
Fe(2)           8.358e-005
   Fe(HS)2               4.450e-005  4.459e-005    -4.352    -4.351     0.001
   Fe+2                  2.708e-005  1.845e-005    -4.567    -4.734    -0.167
   FeHCO3+               1.082e-005  9.828e-006    -4.966    -5.008    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.783e-007  2.528e-007    -6.556    -6.597    -0.042
   FeOH+                 4.943e-008  4.491e-008    -7.306    -7.348    -0.042
   FeCl+                 2.511e-009  2.281e-009    -8.600    -8.642    -0.042
   FeSO4                 1.847e-010  1.850e-010    -9.734    -9.733     0.001
   Fe(OH)2               2.936e-012  2.942e-012   -11.532   -11.531     0.001
   Fe(OH)3-              9.259e-016  8.412e-016   -15.033   -15.075    -0.042
   FeHSO4+               1.739e-016  1.580e-016   -15.760   -15.801    -0.042
Fe(3)           5.828e-014
   Fe(OH)2+              3.057e-014  2.777e-014   -13.515   -13.556    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.127e-016  1.933e-016   -15.672   -15.714    -0.042
   FeOH+2                1.599e-017  1.090e-017   -16.796   -16.963    -0.167
   Fe+3                  5.199e-022  2.193e-022   -21.284   -21.659    -0.375
   FeCl+2                8.705e-025  5.932e-025   -24.060   -24.227    -0.167
   FeSO4+                1.493e-025  1.356e-025   -24.826   -24.868    -0.042
   FeCl2+                2.612e-028  2.373e-028   -27.583   -27.625    -0.042
   Fe(SO4)2-             1.841e-031  1.673e-031   -30.735   -30.777    -0.042
   FeHSO4+2              6.922e-032  4.717e-032   -31.160   -31.326    -0.167
   Fe2(OH)2+4            1.483e-032  3.196e-033   -31.829   -32.495    -0.666
   FeCl3                 2.121e-033  2.125e-033   -32.673   -32.673     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.691   -43.732    -1.041
H(0)            1.540e-009
   H2                    7.698e-010  7.713e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.488e-012  6.804e-012   -11.126   -11.167    -0.042
Mg              8.435e-005
   Mg+2                  8.042e-005  5.575e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.824e-006  3.474e-006    -5.418    -5.459    -0.042
   MgCO3                 1.021e-007  1.023e-007    -6.991    -6.990     0.001
   MgOH+                 1.715e-009  1.558e-009    -8.766    -8.808    -0.042
   MgSO4                 7.355e-010  7.370e-010    -9.133    -9.133     0.001
Mn(2)           4.540e-005
   Mn+2                  3.109e-005  2.119e-005    -4.507    -4.674    -0.167



   MnHCO3+               1.107e-005  1.006e-005    -4.956    -4.998    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.508e-009  7.730e-009    -8.070    -8.112    -0.042
   MnOH+                 4.613e-009  4.191e-009    -8.336    -8.378    -0.042
   MnSO4                 2.120e-010  2.125e-010    -9.674    -9.673     0.001
   MnCl2                 3.016e-013  3.022e-013   -12.521   -12.520     0.001
   MnCl3-                8.205e-018  7.455e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.685e-019  1.531e-019   -18.773   -18.815    -0.042
Mn(3)           1.931e-034
   Mn+3                  1.931e-034  8.148e-035   -33.714   -34.089    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.477   -83.643    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.891   -96.932    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.900e-007  5.911e-007    -6.229    -6.228     0.001
   NaCO3-                7.778e-009  7.067e-009    -8.109    -8.151    -0.042
   NaSO4-                6.140e-011  5.579e-011   -10.212   -10.253    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.156   -74.155     0.001
S(-2)           2.083e-004
   H2S                   5.902e-005  5.914e-005    -4.229    -4.228     0.001
   HS-                   5.731e-005  5.207e-005    -4.242    -4.283    -0.042
   Fe(HS)2               4.450e-005  4.459e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.209e-007  2.915e-007    -6.494    -6.535    -0.042
   Fe(HS)3-              2.783e-007  2.528e-007    -6.556    -6.597    -0.042
   S5-2                  1.398e-007  1.019e-007    -6.854    -6.992    -0.138
   S4-2                  8.280e-008  5.943e-008    -7.082    -7.226    -0.144
   S6-2                  7.141e-008  5.272e-008    -7.146    -7.278    -0.132
   S-2                   7.105e-011  4.841e-011   -10.148   -10.315    -0.167
   S3-2                  2.965e-011  2.094e-011   -10.528   -10.679    -0.151
   S2-2                  1.705e-012  1.188e-012   -11.768   -11.925    -0.157
   As3S4(HS)2-           7.299e-016  6.632e-016   -15.137   -15.178    -0.042
S(6)            1.027e-007
   SO4-2                 8.213e-008  5.639e-008    -7.085    -7.249    -0.163
   CaSO4                 1.935e-008  1.938e-008    -7.713    -7.713     0.001
   MgSO4                 7.355e-010  7.370e-010    -9.133    -9.133     0.001
   MnSO4                 2.120e-010  2.125e-010    -9.674    -9.673     0.001
   FeSO4                 1.847e-010  1.850e-010    -9.734    -9.733     0.001
   NaSO4-                6.140e-011  5.579e-011   -10.212   -10.253    -0.042
   BaSO4                 1.006e-011  1.008e-011   -10.997   -10.996     0.001
   KSO4-                 7.488e-012  6.804e-012   -11.126   -11.167    -0.042
   HSO4-                 7.839e-013  7.122e-013   -12.106   -12.147    -0.042
   CaHSO4+               1.624e-014  1.475e-014   -13.790   -13.831    -0.042
   FeHSO4+               1.739e-016  1.580e-016   -15.760   -15.801    -0.042
   FeSO4+                1.493e-025  1.356e-025   -24.826   -24.868    -0.042
   Fe(SO4)2-             1.841e-031  1.673e-031   -30.735   -30.777    -0.042
   FeHSO4+2              6.922e-032  4.717e-032   -31.160   -31.326    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.65  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.02    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.73  -13.70   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.59   -2.27   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.36  -11.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.43  -10.01   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.55  -14.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.21  -89.92   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.59  -11.92    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.48  -14.66   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 60.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.481e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.899e-003 -1.701e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.192e-004  4.192e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.611e-003  1.611e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.371e-004  Surface charge, eq

Hfo_s         
 4.449e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.915e-006       0.655  2.915e-006      -5.535
Hfo_sOMn+        1.179e-006       0.265  1.179e-006      -5.929
Hfo_sOFe+        2.894e-007       0.065  2.894e-007      -6.539
Hfo_sOH2+        4.588e-008       0.010  4.588e-008      -7.338
Hfo_sOH          1.814e-008       0.004  1.814e-008      -7.741
Hfo_sOHBa+2      1.867e-009       0.000  1.867e-009      -8.729
Hfo_sO-          1.643e-010       0.000  1.643e-010      -9.784

Hfo           
 1.371e-004  Surface charge, eq

Hfo_w         
 1.780e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.194e-004       0.671  1.194e-004      -3.923
Hfo_wOH          4.719e-005       0.265  4.719e-005      -4.326
Hfo_wOFe+        7.025e-006       0.039  7.025e-006      -5.153
Hfo_wOMn+        2.436e-006       0.014  2.436e-006      -5.613
Hfo_wOCa+        8.848e-007       0.005  8.848e-007      -6.053
Hfo_wOMg+        5.095e-007       0.003  5.095e-007      -6.293
Hfo_wO-          4.274e-007       0.002  4.274e-007      -6.369
Hfo_wOFeOH       1.457e-007       0.001  1.457e-007      -6.836
Hfo_wH2AsO3      9.205e-009       0.000  9.205e-009      -8.036
Hfo_wSO4-        2.047e-011       0.000  2.047e-011     -10.689
Hfo_wOHSO4-2     1.615e-011       0.000  1.615e-011     -10.792
Hfo_wOBa+        8.190e-012       0.000  8.190e-012     -11.087
Hfo_wOHAsO4-3    1.975e-017       0.000  1.975e-017     -16.704
Hfo_wHAsO4-      2.829e-018       0.000  2.829e-018     -17.548
Hfo_wH2AsO4      2.316e-019       0.000  2.316e-019     -18.635



Mno           
-2.690e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.188e-025       0.000  3.188e-025     -24.496
Mno_O3Ca         1.978e-026       0.000  1.978e-026     -25.704
Mno_O3-2         1.593e-026       0.000  1.593e-026     -25.798
Mno_O3HMn+       5.681e-027       0.000  5.681e-027     -26.246
Mno_O3H-         7.113e-028       0.000  7.113e-028     -27.148
Mno_O3Na-        3.332e-028       0.000  3.332e-028     -27.477
Mno_O3HCa+       3.075e-028       0.000  3.075e-028     -27.512
Mno_O3Mg         2.436e-028       0.000  2.436e-028     -27.613
Mno_O3Ba         8.617e-029       0.000  8.618e-029     -28.065
Mno_O3HMg+       2.564e-030       0.000  2.564e-030     -29.591
Mno_O3HBa+       2.396e-030       0.000  2.396e-030     -29.621
Mno_O3HNa        1.389e-030       0.000  1.389e-030     -29.857
Mno_O3H2         2.386e-032       0.000  2.386e-032     -31.622
Mno_O3H3+        2.141e-037       0.000  2.141e-037     -36.669
Mno_O3H3Cl       5.281e-040       0.000  5.281e-040     -39.277

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.217e-007  3.217e-007
Ba               5.440e-007  5.440e-007
C                1.302e-002  1.302e-002
Ca               2.632e-003  2.632e-003
Cl               9.873e-005  9.873e-005
Fe               8.356e-005  8.356e-005
K                1.893e-005  1.893e-005
Mg               8.436e-005  8.435e-005
Mn               4.537e-005  4.537e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.887      Charge balance
                                       pe  =  -3.907      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.473e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.167e-003
                       Total CO2 (mol/kg)  =  7.556e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.377e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.90
                               Iterations  =  32
                                  Total H  = 1.110386e+002
                                  Total O  = 5.552637e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.412e-007  1.297e-007    -6.850    -6.887    -0.037
   OH-                   8.491e-008  7.715e-008    -7.071    -7.113    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.217e-007
   AsS(OH)(HS)-          3.210e-007  2.916e-007    -6.494    -6.535    -0.042
   H3AsO3                7.572e-010  7.587e-010    -9.121    -9.120     0.001



   H2AsO3-               4.557e-012  4.140e-012   -11.341   -11.383    -0.042
   As3S4(HS)2-           7.287e-016  6.621e-016   -15.137   -15.179    -0.042
   H4AsO3+               5.367e-017  4.876e-017   -16.270   -16.312    -0.042
   HAsO3-2               9.345e-020  6.368e-020   -19.029   -19.196    -0.167
   AsO3-3                2.321e-028  9.795e-029   -27.634   -28.009    -0.375
As(5)           2.252e-018
   H2AsO4-               1.316e-018  1.196e-018   -17.881   -17.922    -0.042
   HAsO4-2               9.360e-019  6.379e-019   -18.029   -18.195    -0.167
   H3AsO4                3.090e-023  3.096e-023   -22.510   -22.509     0.001
   AsO4-3                2.609e-023  1.101e-023   -22.584   -22.958    -0.375
Ba              5.440e-007
   Ba+2                  5.236e-007  3.568e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.003e-008  1.820e-008    -7.698    -7.740    -0.042
   BaCO3                 3.539e-010  3.546e-010    -9.451    -9.450     0.001
   BaSO4                 9.905e-012  9.924e-012   -11.004   -11.003     0.001
   BaOH+                 1.026e-013  9.318e-014   -12.989   -13.031    -0.042
C(-4)           5.463e-003
   CH4                   5.463e-003  5.473e-003    -2.263    -2.262     0.001
C(4)            7.556e-003
   HCO3-                 5.839e-003  5.321e-003    -2.234    -2.274    -0.040
   CO2                   1.549e-003  1.552e-003    -2.810    -2.809     0.001
   CaHCO3+               1.286e-004  1.169e-004    -3.891    -3.932    -0.042
   MnHCO3+               1.105e-005  1.004e-005    -4.956    -4.998    -0.042
   FeHCO3+               1.080e-005  9.815e-006    -4.966    -5.008    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.788e-006  1.924e-006    -5.555    -5.716    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.895e-007  5.907e-007    -6.230    -6.229     0.001
   MgCO3                 1.022e-007  1.024e-007    -6.991    -6.990     0.001
   BaHCO3+               2.003e-008  1.820e-008    -7.698    -7.740    -0.042
   NaCO3-                7.782e-009  7.071e-009    -8.109    -8.151    -0.042
   BaCO3                 3.539e-010  3.546e-010    -9.451    -9.450     0.001
Ca              2.632e-003
   Ca+2                  2.498e-003  1.722e-003    -2.602    -2.764    -0.162
   CaHCO3+               1.286e-004  1.169e-004    -3.891    -3.932    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.903e-008  1.907e-008    -7.721    -7.720     0.001
   CaOH+                 2.424e-009  2.202e-009    -8.615    -8.657    -0.042
   CaHSO4+               1.595e-014  1.449e-014   -13.797   -13.839    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.504e-009  7.727e-009    -8.070    -8.112    -0.042
   FeCl+                 2.510e-009  2.280e-009    -8.600    -8.642    -0.042
   MnCl2                 3.015e-013  3.021e-013   -12.521   -12.520     0.001
   MnCl3-                8.201e-018  7.452e-018   -17.086   -17.128    -0.042
   FeCl+2                8.669e-025  5.908e-025   -24.062   -24.229    -0.167
   FeCl2+                2.601e-028  2.363e-028   -27.585   -27.626    -0.042
   FeCl3                 2.113e-033  2.117e-033   -32.675   -32.674     0.001
Fe(2)           8.356e-005
   Fe(HS)2               4.452e-005  4.460e-005    -4.351    -4.351     0.001
   Fe+2                  2.706e-005  1.844e-005    -4.568    -4.734    -0.167
   FeHCO3+               1.080e-005  9.815e-006    -4.966    -5.008    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.785e-007  2.530e-007    -6.555    -6.597    -0.042
   FeOH+                 4.947e-008  4.495e-008    -7.306    -7.347    -0.042
   FeCl+                 2.510e-009  2.280e-009    -8.600    -8.642    -0.042
   FeSO4                 1.817e-010  1.820e-010    -9.741    -9.740     0.001
   Fe(OH)2               2.943e-012  2.948e-012   -11.531   -11.530     0.001
   Fe(OH)3-              9.292e-016  8.442e-016   -15.032   -15.074    -0.042
   FeHSO4+               1.708e-016  1.552e-016   -15.767   -15.809    -0.042
Fe(3)           5.823e-014
   Fe(OH)2+              3.052e-014  2.773e-014   -13.515   -13.557    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.130e-016  1.935e-016   -15.672   -15.713    -0.042
   FeOH+2                1.595e-017  1.087e-017   -16.797   -16.964    -0.167



   Fe+3                  5.176e-022  2.184e-022   -21.286   -21.661    -0.375
   FeCl+2                8.669e-025  5.908e-025   -24.062   -24.229    -0.167
   FeSO4+                1.463e-025  1.329e-025   -24.835   -24.876    -0.042
   FeCl2+                2.601e-028  2.363e-028   -27.585   -27.626    -0.042
   Fe(SO4)2-             1.776e-031  1.613e-031   -30.751   -30.792    -0.042
   FeHSO4+2              6.774e-032  4.616e-032   -31.169   -31.336    -0.167
   Fe2(OH)2+4            1.474e-032  3.179e-033   -31.832   -32.498    -0.666
   FeCl3                 2.113e-033  2.117e-033   -32.675   -32.674     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.694   -43.735    -1.041
H(0)            1.547e-009
   H2                    7.733e-010  7.748e-010    -9.112    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.369e-012  6.695e-012   -11.133   -11.174    -0.042
Mg              8.436e-005
   Mg+2                  8.043e-005  5.576e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MgCO3                 1.022e-007  1.024e-007    -6.991    -6.990     0.001
   MgOH+                 1.717e-009  1.560e-009    -8.765    -8.807    -0.042
   MgSO4                 7.239e-010  7.254e-010    -9.140    -9.139     0.001
Mn(2)           4.537e-005
   Mn+2                  3.107e-005  2.118e-005    -4.508    -4.674    -0.167
   MnHCO3+               1.105e-005  1.004e-005    -4.956    -4.998    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.504e-009  7.727e-009    -8.070    -8.112    -0.042
   MnOH+                 4.617e-009  4.195e-009    -8.336    -8.377    -0.042
   MnSO4                 2.086e-010  2.090e-010    -9.681    -9.680     0.001
   MnCl2                 3.015e-013  3.021e-013   -12.521   -12.520     0.001
   MnCl3-                8.201e-018  7.452e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.691e-019  1.536e-019   -18.772   -18.814    -0.042
Mn(3)           1.923e-034
   Mn+3                  1.923e-034  8.115e-035   -33.716   -34.091    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.478   -83.645    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.894   -96.936    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.895e-007  5.907e-007    -6.230    -6.229     0.001
   NaCO3-                7.782e-009  7.071e-009    -8.109    -8.151    -0.042
   NaSO4-                6.042e-011  5.490e-011   -10.219   -10.260    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.159   -74.159     0.001
S(-2)           2.083e-004
   H2S                   5.897e-005  5.908e-005    -4.229    -4.229     0.001
   HS-                   5.733e-005  5.209e-005    -4.242    -4.283    -0.042
   Fe(HS)2               4.452e-005  4.460e-005    -4.351    -4.351     0.001
   AsS(OH)(HS)-          3.210e-007  2.916e-007    -6.494    -6.535    -0.042
   Fe(HS)3-              2.785e-007  2.530e-007    -6.555    -6.597    -0.042
   S5-2                  1.401e-007  1.020e-007    -6.854    -6.991    -0.138
   S4-2                  8.294e-008  5.953e-008    -7.081    -7.225    -0.144
   S6-2                  7.154e-008  5.281e-008    -7.145    -7.277    -0.132
   S-2                   7.117e-011  4.850e-011   -10.148   -10.314    -0.167
   S3-2                  2.970e-011  2.098e-011   -10.527   -10.678    -0.151
   S2-2                  1.708e-012  1.191e-012   -11.768   -11.924    -0.157
   As3S4(HS)2-           7.287e-016  6.621e-016   -15.137   -15.179    -0.042
S(6)            1.010e-007
   SO4-2                 8.081e-008  5.549e-008    -7.093    -7.256    -0.163
   CaSO4                 1.903e-008  1.907e-008    -7.721    -7.720     0.001
   MgSO4                 7.239e-010  7.254e-010    -9.140    -9.139     0.001
   MnSO4                 2.086e-010  2.090e-010    -9.681    -9.680     0.001
   FeSO4                 1.817e-010  1.820e-010    -9.741    -9.740     0.001
   NaSO4-                6.042e-011  5.490e-011   -10.219   -10.260    -0.042
   BaSO4                 9.905e-012  9.924e-012   -11.004   -11.003     0.001
   KSO4-                 7.369e-012  6.695e-012   -11.133   -11.174    -0.042
   HSO4-                 7.703e-013  6.999e-013   -12.113   -12.155    -0.042
   CaHSO4+               1.595e-014  1.449e-014   -13.797   -13.839    -0.042



   FeHSO4+               1.708e-016  1.552e-016   -15.767   -15.809    -0.042
   FeSO4+                1.463e-025  1.329e-025   -24.835   -24.876    -0.042
   Fe(SO4)2-             1.776e-031  1.613e-031   -30.751   -30.792    -0.042
   FeHSO4+2              6.774e-032  4.616e-032   -31.169   -31.336    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.66  -10.02   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.02    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.73  -13.70   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.37  -11.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.44  -10.02   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.73  -42.94   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.60  -41.88   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.55  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.24  -89.95   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.60  -11.93    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2



Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.49  -14.67   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 61.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.220e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.479e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.777e-003 -1.823e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.192e-004  4.192e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.733e-003  1.733e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.352e-004  Surface charge, eq

Hfo_s         
 4.388e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.874e-006       0.655  2.874e-006      -5.542
Hfo_sOMn+        1.164e-006       0.265  1.164e-006      -5.934
Hfo_sOFe+        2.857e-007       0.065  2.857e-007      -6.544
Hfo_sOH2+        4.519e-008       0.010  4.519e-008      -7.345
Hfo_sOH          1.789e-008       0.004  1.789e-008      -7.747
Hfo_sOHBa+2      1.842e-009       0.000  1.842e-009      -8.735
Hfo_sO-          1.623e-010       0.000  1.623e-010      -9.790



Hfo           
 1.352e-004  Surface charge, eq

Hfo_w         
 1.755e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.177e-004       0.670  1.177e-004      -3.929
Hfo_wOH          4.658e-005       0.265  4.658e-005      -4.332
Hfo_wOFe+        6.941e-006       0.040  6.941e-006      -5.159
Hfo_wOMn+        2.407e-006       0.014  2.407e-006      -5.619
Hfo_wOCa+        8.741e-007       0.005  8.741e-007      -6.058
Hfo_wOMg+        5.037e-007       0.003  5.037e-007      -6.298
Hfo_wO-          4.224e-007       0.002  4.224e-007      -6.374
Hfo_wOFeOH       1.442e-007       0.001  1.442e-007      -6.841
Hfo_wH2AsO3      9.094e-009       0.000  9.094e-009      -8.041
Hfo_wSO4-        1.987e-011       0.000  1.987e-011     -10.702
Hfo_wOHSO4-2     1.569e-011       0.000  1.569e-011     -10.804
Hfo_wOBa+        8.096e-012       0.000  8.096e-012     -11.092
Hfo_wOHAsO4-3    1.950e-017       0.000  1.950e-017     -16.710
Hfo_wHAsO4-      2.787e-018       0.000  2.787e-018     -17.555
Hfo_wH2AsO4      2.278e-019       0.000  2.278e-019     -18.642

Mno           
-1.131e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.339e-028       0.000  1.339e-028     -27.873
Mno_O3Ca         8.311e-030       0.000  8.311e-030     -29.080
Mno_O3-2         6.694e-030       0.000  6.694e-030     -29.174
Mno_O3HMn+       2.383e-030       0.000  2.383e-030     -29.623
Mno_O3H-         2.986e-031       0.000  2.986e-031     -30.525
Mno_O3Na-        1.401e-031       0.000  1.401e-031     -30.854
Mno_O3HCa+       1.290e-031       0.000  1.290e-031     -30.889
Mno_O3Mg         1.024e-031       0.000  1.024e-031     -30.990
Mno_O3Ba         3.623e-032       0.000  3.623e-032     -31.441
Mno_O3HMg+       1.077e-033       0.000  1.077e-033     -32.968
Mno_O3HBa+       1.006e-033       0.000  1.006e-033     -32.997
Mno_O3HNa        5.829e-034       0.000  5.829e-034     -33.234
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.963e-041       0.000  8.963e-041     -40.048
Mno_O3H3Cl       2.211e-043       0.000  2.211e-043     -42.655

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.219e-007  3.218e-007
Ba               5.440e-007  5.440e-007
C                1.309e-002  1.309e-002
Ca               2.630e-003  2.630e-003
Cl               9.873e-005  9.873e-005
Fe               8.355e-005  8.355e-005
K                1.893e-005  1.893e-005
Mg               8.436e-005  8.436e-005
Mn               4.534e-005  4.534e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.908      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  8.467e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.161e-003
                       Total CO2 (mol/kg)  =  7.547e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.358e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.88
                               Iterations  =  36
                                  Total H  = 1.110391e+002
                                  Total O  = 5.552645e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.410e-007  1.295e-007    -6.851    -6.888    -0.037
   OH-                   8.502e-008  7.725e-008    -7.070    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.219e-007
   AsS(OH)(HS)-          3.211e-007  2.917e-007    -6.493    -6.535    -0.042
   H3AsO3                7.579e-010  7.594e-010    -9.120    -9.120     0.001
   H2AsO3-               4.567e-012  4.150e-012   -11.340   -11.382    -0.042
   As3S4(HS)2-           7.275e-016  6.610e-016   -15.138   -15.180    -0.042
   H4AsO3+               5.364e-017  4.874e-017   -16.270   -16.312    -0.042
   HAsO3-2               9.377e-020  6.391e-020   -19.028   -19.194    -0.166
   AsO3-3                2.332e-028  9.844e-029   -27.632   -28.007    -0.375
As(5)           2.249e-018
   H2AsO4-               1.313e-018  1.193e-018   -17.882   -17.923    -0.042
   HAsO4-2               9.351e-019  6.373e-019   -18.029   -18.196    -0.166
   H3AsO4                3.079e-023  3.085e-023   -22.512   -22.511     0.001
   AsO4-3                2.609e-023  1.101e-023   -22.583   -22.958    -0.375
Ba              5.440e-007
   Ba+2                  5.236e-007  3.569e-007    -6.281    -6.447    -0.166
   BaHCO3+               2.002e-008  1.819e-008    -7.699    -7.740    -0.042
   BaCO3                 3.542e-010  3.549e-010    -9.451    -9.450     0.001
   BaSO4                 9.751e-012  9.770e-012   -11.011   -11.010     0.001
   BaOH+                 1.027e-013  9.332e-014   -12.988   -13.030    -0.042
C(-4)           5.547e-003
   CH4                   5.547e-003  5.558e-003    -2.256    -2.255     0.001
C(4)            7.547e-003
   HCO3-                 5.834e-003  5.317e-003    -2.234    -2.274    -0.040
   CO2                   1.546e-003  1.549e-003    -2.811    -2.810     0.001
   CaHCO3+               1.285e-004  1.167e-004    -3.891    -3.933    -0.042
   MnHCO3+               1.104e-005  1.003e-005    -4.957    -4.999    -0.042
   FeHCO3+               1.079e-005  9.801e-006    -4.967    -5.009    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.818e-006  3.469e-006    -5.418    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.789e-006  1.925e-006    -5.554    -5.716    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.890e-007  5.902e-007    -6.230    -6.229     0.001
   MgCO3                 1.022e-007  1.024e-007    -6.990    -6.990     0.001
   BaHCO3+               2.002e-008  1.819e-008    -7.699    -7.740    -0.042
   NaCO3-                7.786e-009  7.074e-009    -8.109    -8.150    -0.042
   BaCO3                 3.542e-010  3.549e-010    -9.451    -9.450     0.001
Ca              2.630e-003
   Ca+2                  2.496e-003  1.721e-003    -2.603    -2.764    -0.161
   CaHCO3+               1.285e-004  1.167e-004    -3.891    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.872e-008  1.876e-008    -7.728    -7.727     0.001
   CaOH+                 2.426e-009  2.204e-009    -8.615    -8.657    -0.042
   CaHSO4+               1.567e-014  1.424e-014   -13.805   -13.847    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.500e-009  7.723e-009    -8.071    -8.112    -0.042
   FeCl+                 2.508e-009  2.279e-009    -8.601    -8.642    -0.042



   MnCl2                 3.014e-013  3.019e-013   -12.521   -12.520     0.001
   MnCl3-                8.198e-018  7.449e-018   -17.086   -17.128    -0.042
   FeCl+2                8.633e-025  5.884e-025   -24.064   -24.230    -0.166
   FeCl2+                2.591e-028  2.354e-028   -27.587   -27.628    -0.042
   FeCl3                 2.104e-033  2.108e-033   -32.677   -32.676     0.001
Fe(2)           8.355e-005
   Fe(HS)2               4.453e-005  4.462e-005    -4.351    -4.350     0.001
   Fe+2                  2.705e-005  1.844e-005    -4.568    -4.734    -0.166
   FeHCO3+               1.079e-005  9.801e-006    -4.967    -5.009    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.787e-007  2.532e-007    -6.555    -6.597    -0.042
   FeOH+                 4.951e-008  4.499e-008    -7.305    -7.347    -0.042
   FeCl+                 2.508e-009  2.279e-009    -8.601    -8.642    -0.042
   FeSO4                 1.787e-010  1.791e-010    -9.748    -9.747     0.001
   Fe(OH)2               2.949e-012  2.955e-012   -11.530   -11.529     0.001
   Fe(OH)3-              9.324e-016  8.472e-016   -15.030   -15.072    -0.042
   FeHSO4+               1.678e-016  1.525e-016   -15.775   -15.817    -0.042
Fe(3)           5.819e-014
   Fe(OH)2+              3.048e-014  2.770e-014   -13.516   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.133e-016  1.938e-016   -15.671   -15.713    -0.042
   FeOH+2                1.590e-017  1.084e-017   -16.799   -16.965    -0.166
   Fe+3                  5.154e-022  2.175e-022   -21.288   -21.662    -0.375
   FeCl+2                8.633e-025  5.884e-025   -24.064   -24.230    -0.166
   FeSO4+                1.434e-025  1.303e-025   -24.843   -24.885    -0.042
   FeCl2+                2.591e-028  2.354e-028   -27.587   -27.628    -0.042
   Fe(SO4)2-             1.713e-031  1.557e-031   -30.766   -30.808    -0.042
   FeHSO4+2              6.631e-032  4.520e-032   -31.178   -31.345    -0.166
   Fe2(OH)2+4            1.465e-032  3.162e-033   -31.834   -32.500    -0.666
   FeCl3                 2.104e-033  2.108e-033   -32.677   -32.676     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.697   -43.738    -1.041
H(0)            1.553e-009
   H2                    7.767e-010  7.782e-010    -9.110    -9.109     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.253e-012  6.590e-012   -11.139   -11.181    -0.042
Mg              8.436e-005
   Mg+2                  8.044e-005  5.577e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.818e-006  3.469e-006    -5.418    -5.460    -0.042
   MgCO3                 1.022e-007  1.024e-007    -6.990    -6.990     0.001
   MgOH+                 1.720e-009  1.563e-009    -8.765    -8.806    -0.042
   MgSO4                 7.127e-010  7.141e-010    -9.147    -9.146     0.001
Mn(2)           4.534e-005
   Mn+2                  3.106e-005  2.117e-005    -4.508    -4.674    -0.166
   MnHCO3+               1.104e-005  1.003e-005    -4.957    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.500e-009  7.723e-009    -8.071    -8.112    -0.042
   MnOH+                 4.621e-009  4.199e-009    -8.335    -8.377    -0.042
   MnSO4                 2.052e-010  2.056e-010    -9.688    -9.687     0.001
   MnCl2                 3.014e-013  3.019e-013   -12.521   -12.520     0.001
   MnCl3-                8.198e-018  7.449e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.697e-019  1.542e-019   -18.770   -18.812    -0.042
Mn(3)           1.915e-034
   Mn+3                  1.915e-034  8.082e-035   -33.718   -34.092    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.480   -83.647    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.897   -96.939    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.890e-007  5.902e-007    -6.230    -6.229     0.001
   NaCO3-                7.786e-009  7.074e-009    -8.109    -8.150    -0.042
   NaSO4-                5.947e-011  5.404e-011   -10.226   -10.267    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.163   -74.162     0.001
S(-2)           2.083e-004
   H2S                   5.891e-005  5.903e-005    -4.230    -4.229     0.001



   HS-                   5.735e-005  5.211e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.453e-005  4.462e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.211e-007  2.917e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.787e-007  2.532e-007    -6.555    -6.597    -0.042
   S5-2                  1.403e-007  1.022e-007    -6.853    -6.990    -0.138
   S4-2                  8.308e-008  5.964e-008    -7.081    -7.224    -0.144
   S6-2                  7.166e-008  5.291e-008    -7.145    -7.276    -0.132
   S-2                   7.129e-011  4.859e-011   -10.147   -10.313    -0.166
   S3-2                  2.975e-011  2.101e-011   -10.527   -10.677    -0.151
   S2-2                  1.711e-012  1.193e-012   -11.767   -11.923    -0.157
   As3S4(HS)2-           7.275e-016  6.610e-016   -15.138   -15.180    -0.042
S(6)            9.943e-008
   SO4-2                 7.953e-008  5.462e-008    -7.099    -7.263    -0.163
   CaSO4                 1.872e-008  1.876e-008    -7.728    -7.727     0.001
   MgSO4                 7.127e-010  7.141e-010    -9.147    -9.146     0.001
   MnSO4                 2.052e-010  2.056e-010    -9.688    -9.687     0.001
   FeSO4                 1.787e-010  1.791e-010    -9.748    -9.747     0.001
   NaSO4-                5.947e-011  5.404e-011   -10.226   -10.267    -0.042
   BaSO4                 9.751e-012  9.770e-012   -11.011   -11.010     0.001
   KSO4-                 7.253e-012  6.590e-012   -11.139   -11.181    -0.042
   HSO4-                 7.572e-013  6.880e-013   -12.121   -12.162    -0.042
   CaHSO4+               1.567e-014  1.424e-014   -13.805   -13.847    -0.042
   FeHSO4+               1.678e-016  1.525e-016   -15.775   -15.817    -0.042
   FeSO4+                1.434e-025  1.303e-025   -24.843   -24.885    -0.042
   Fe(SO4)2-             1.713e-031  1.557e-031   -30.766   -30.808    -0.042
   FeHSO4+2              6.631e-032  4.520e-032   -31.178   -31.345    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.02    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.74  -13.71   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.52  -43.35   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -33.74  -42.95   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.61  -41.89   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.69  -45.08   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.56  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.26  -89.97   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.49  -14.67   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 62.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.240e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.478e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.655e-003 -1.945e-003



Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.193e-004  4.193e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.855e-003  1.855e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.333e-004  Surface charge, eq

Hfo_s         
 4.327e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.833e-006       0.655  2.833e-006      -5.548
Hfo_sOMn+        1.149e-006       0.265  1.149e-006      -5.940
Hfo_sOFe+        2.820e-007       0.065  2.820e-007      -6.550
Hfo_sOH2+        4.451e-008       0.010  4.451e-008      -7.352
Hfo_sOH          1.764e-008       0.004  1.764e-008      -7.753
Hfo_sOHBa+2      1.816e-009       0.000  1.816e-009      -8.741
Hfo_sO-          1.602e-010       0.000  1.602e-010      -9.795

Hfo           
 1.333e-004  Surface charge, eq

Hfo_w         
 1.731e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.160e-004       0.670  1.160e-004      -3.936
Hfo_wOH          4.597e-005       0.266  4.597e-005      -4.338
Hfo_wOFe+        6.856e-006       0.040  6.856e-006      -5.164
Hfo_wOMn+        2.377e-006       0.014  2.377e-006      -5.624
Hfo_wOCa+        8.634e-007       0.005  8.634e-007      -6.064
Hfo_wOMg+        4.979e-007       0.003  4.979e-007      -6.303
Hfo_wO-          4.175e-007       0.002  4.175e-007      -6.379
Hfo_wOFeOH       1.426e-007       0.001  1.426e-007      -6.846
Hfo_wH2AsO3      8.983e-009       0.000  8.983e-009      -8.047
Hfo_wSO4-        1.928e-011       0.000  1.928e-011     -10.715
Hfo_wOHSO4-2     1.524e-011       0.000  1.524e-011     -10.817
Hfo_wOBa+        8.002e-012       0.000  8.002e-012     -11.097
Hfo_wOHAsO4-3    1.926e-017       0.000  1.926e-017     -16.715
Hfo_wHAsO4-      2.745e-018       0.000  2.745e-018     -17.562
Hfo_wH2AsO4      2.240e-019       0.000  2.240e-019     -18.650

Mno           
-1.135e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.342e-028       0.000  1.342e-028     -27.872
Mno_O3Ca         8.329e-030       0.000  8.329e-030     -29.079
Mno_O3-2         6.711e-030       0.000  6.711e-030     -29.173
Mno_O3HMn+       2.385e-030       0.000  2.385e-030     -29.622
Mno_O3H-         2.990e-031       0.000  2.990e-031     -30.524
Mno_O3Na-        1.404e-031       0.000  1.404e-031     -30.853
Mno_O3HCa+       1.291e-031       0.000  1.291e-031     -30.889
Mno_O3Mg         1.027e-031       0.000  1.027e-031     -30.988
Mno_O3Ba         3.633e-032       0.000  3.633e-032     -31.440
Mno_O3HMg+       1.078e-033       0.000  1.078e-033     -32.967
Mno_O3HBa+       1.007e-033       0.000  1.007e-033     -32.997
Mno_O3HNa        5.837e-034       0.000  5.837e-034     -33.234
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.951e-041       0.000  8.951e-041     -40.048
Mno_O3H3Cl       2.208e-043       0.000  2.208e-043     -42.656



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.220e-007  3.220e-007
Ba               5.440e-007  5.440e-007
C                1.317e-002  1.317e-002
Ca               2.629e-003  2.629e-003
Cl               9.873e-005  9.873e-005
Fe               8.353e-005  8.353e-005
K                1.893e-005  1.893e-005
Mg               8.437e-005  8.437e-005
Mn               4.530e-005  4.530e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.910      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.462e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.156e-003
                       Total CO2 (mol/kg)  =  7.538e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.339e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.87
                               Iterations  =  31
                                  Total H  = 1.110397e+002
                                  Total O  = 5.552652e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.408e-007  1.294e-007    -6.851    -6.888    -0.037
   OH-                   8.513e-008  7.736e-008    -7.070    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.220e-007
   AsS(OH)(HS)-          3.212e-007  2.919e-007    -6.493    -6.535    -0.042
   H3AsO3                7.585e-010  7.600e-010    -9.120    -9.119     0.001
   H2AsO3-               4.577e-012  4.159e-012   -11.339   -11.381    -0.042
   As3S4(HS)2-           7.264e-016  6.600e-016   -15.139   -15.180    -0.042
   H4AsO3+               5.362e-017  4.872e-017   -16.271   -16.312    -0.042
   HAsO3-2               9.409e-020  6.414e-020   -19.026   -19.193    -0.166
   AsO3-3                2.343e-028  9.891e-029   -27.630   -28.005    -0.374
As(5)           2.245e-018
   H2AsO4-               1.311e-018  1.191e-018   -17.883   -17.924    -0.042
   HAsO4-2               9.342e-019  6.368e-019   -18.030   -18.196    -0.166
   H3AsO4                3.068e-023  3.074e-023   -22.513   -22.512     0.001
   AsO4-3                2.610e-023  1.102e-023   -22.583   -22.958    -0.374
Ba              5.440e-007
   Ba+2                  5.237e-007  3.570e-007    -6.281    -6.447    -0.166
   BaHCO3+               2.000e-008  1.818e-008    -7.699    -7.741    -0.042
   BaCO3                 3.544e-010  3.551e-010    -9.451    -9.450     0.001
   BaSO4                 9.602e-012  9.620e-012   -11.018   -11.017     0.001
   BaOH+                 1.029e-013  9.346e-014   -12.988   -13.029    -0.042
C(-4)           5.632e-003
   CH4                   5.632e-003  5.643e-003    -2.249    -2.248     0.001
C(4)            7.538e-003
   HCO3-                 5.828e-003  5.312e-003    -2.234    -2.275    -0.040
   CO2                   1.543e-003  1.546e-003    -2.812    -2.811     0.001
   CaHCO3+               1.283e-004  1.166e-004    -3.892    -3.933    -0.042
   MnHCO3+               1.102e-005  1.002e-005    -4.958    -4.999    -0.042



   FeHCO3+               1.077e-005  9.788e-006    -4.968    -5.009    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.816e-006  3.467e-006    -5.418    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.790e-006  1.926e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.885e-007  5.897e-007    -6.230    -6.229     0.001
   MgCO3                 1.023e-007  1.025e-007    -6.990    -6.989     0.001
   BaHCO3+               2.000e-008  1.818e-008    -7.699    -7.741    -0.042
   NaCO3-                7.790e-009  7.078e-009    -8.108    -8.150    -0.042
   BaCO3                 3.544e-010  3.551e-010    -9.451    -9.450     0.001
Ca              2.629e-003
   Ca+2                  2.495e-003  1.720e-003    -2.603    -2.764    -0.161
   CaHCO3+               1.283e-004  1.166e-004    -3.892    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.842e-008  1.846e-008    -7.735    -7.734     0.001
   CaOH+                 2.428e-009  2.206e-009    -8.615    -8.656    -0.042
   CaHSO4+               1.540e-014  1.399e-014   -13.813   -13.854    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.496e-009  7.720e-009    -8.071    -8.112    -0.042
   FeCl+                 2.507e-009  2.278e-009    -8.601    -8.642    -0.042
   MnCl2                 3.012e-013  3.018e-013   -12.521   -12.520     0.001
   MnCl3-                8.194e-018  7.446e-018   -17.086   -17.128    -0.042
   FeCl+2                8.598e-025  5.861e-025   -24.066   -24.232    -0.166
   FeCl2+                2.581e-028  2.345e-028   -27.588   -27.630    -0.042
   FeCl3                 2.096e-033  2.100e-033   -32.679   -32.678     0.001
Fe(2)           8.353e-005
   Fe(HS)2               4.455e-005  4.464e-005    -4.351    -4.350     0.001
   Fe+2                  2.703e-005  1.843e-005    -4.568    -4.735    -0.166
   FeHCO3+               1.077e-005  9.788e-006    -4.968    -5.009    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.789e-007  2.534e-007    -6.555    -6.596    -0.042
   FeOH+                 4.955e-008  4.503e-008    -7.305    -7.347    -0.042
   FeCl+                 2.507e-009  2.278e-009    -8.601    -8.642    -0.042
   FeSO4                 1.759e-010  1.762e-010    -9.755    -9.754     0.001
   Fe(OH)2               2.956e-012  2.961e-012   -11.529   -11.529     0.001
   Fe(OH)3-              9.357e-016  8.502e-016   -15.029   -15.070    -0.042
   FeHSO4+               1.649e-016  1.498e-016   -15.783   -15.824    -0.042
Fe(3)           5.815e-014
   Fe(OH)2+              3.044e-014  2.766e-014   -13.517   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.136e-016  1.940e-016   -15.670   -15.712    -0.042
   FeOH+2                1.586e-017  1.081e-017   -16.800   -16.966    -0.166
   Fe+3                  5.132e-022  2.167e-022   -21.290   -21.664    -0.374
   FeCl+2                8.598e-025  5.861e-025   -24.066   -24.232    -0.166
   FeSO4+                1.406e-025  1.278e-025   -24.852   -24.894    -0.042
   FeCl2+                2.581e-028  2.345e-028   -27.588   -27.630    -0.042
   Fe(SO4)2-             1.654e-031  1.503e-031   -30.781   -30.823    -0.042
   FeHSO4+2              6.493e-032  4.426e-032   -31.188   -31.354    -0.166
   Fe2(OH)2+4            1.457e-032  3.145e-033   -31.837   -32.502    -0.666
   FeCl3                 2.096e-033  2.100e-033   -32.679   -32.678     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.700   -43.740    -1.040
H(0)            1.560e-009
   H2                    7.801e-010  7.816e-010    -9.108    -9.107     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.141e-012  6.488e-012   -11.146   -11.188    -0.042
Mg              8.437e-005
   Mg+2                  8.045e-005  5.578e-005    -4.094    -4.254    -0.159
   MgHCO3+               3.816e-006  3.467e-006    -5.418    -5.460    -0.042
   MgCO3                 1.023e-007  1.025e-007    -6.990    -6.989     0.001
   MgOH+                 1.722e-009  1.565e-009    -8.764    -8.805    -0.042
   MgSO4                 7.018e-010  7.032e-010    -9.154    -9.153     0.001
Mn(2)           4.530e-005
   Mn+2                  3.104e-005  2.116e-005    -4.508    -4.675    -0.166
   MnHCO3+               1.102e-005  1.002e-005    -4.958    -4.999    -0.042



   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.496e-009  7.720e-009    -8.071    -8.112    -0.042
   MnOH+                 4.625e-009  4.202e-009    -8.335    -8.377    -0.042
   MnSO4                 2.019e-010  2.023e-010    -9.695    -9.694     0.001
   MnCl2                 3.012e-013  3.018e-013   -12.521   -12.520     0.001
   MnCl3-                8.194e-018  7.446e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.703e-019  1.547e-019   -18.769   -18.810    -0.042
Mn(3)           1.907e-034
   Mn+3                  1.907e-034  8.050e-035   -33.720   -34.094    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.482   -83.648    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.900   -96.942    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.885e-007  5.897e-007    -6.230    -6.229     0.001
   NaCO3-                7.790e-009  7.078e-009    -8.108    -8.150    -0.042
   NaSO4-                5.855e-011  5.320e-011   -10.232   -10.274    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.167   -74.166     0.001
S(-2)           2.083e-004
   H2S                   5.886e-005  5.897e-005    -4.230    -4.229     0.001
   HS-                   5.738e-005  5.213e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.455e-005  4.464e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.212e-007  2.919e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.789e-007  2.534e-007    -6.555    -6.596    -0.042
   S5-2                  1.405e-007  1.024e-007    -6.852    -6.990    -0.138
   S4-2                  8.321e-008  5.974e-008    -7.080    -7.224    -0.144
   S6-2                  7.177e-008  5.300e-008    -7.144    -7.276    -0.132
   S-2                   7.140e-011  4.867e-011   -10.146   -10.313    -0.166
   S3-2                  2.980e-011  2.105e-011   -10.526   -10.677    -0.151
   S2-2                  1.714e-012  1.195e-012   -11.766   -11.923    -0.157
   As3S4(HS)2-           7.264e-016  6.600e-016   -15.139   -15.180    -0.042
S(6)            9.787e-008
   SO4-2                 7.829e-008  5.377e-008    -7.106    -7.269    -0.163
   CaSO4                 1.842e-008  1.846e-008    -7.735    -7.734     0.001
   MgSO4                 7.018e-010  7.032e-010    -9.154    -9.153     0.001
   MnSO4                 2.019e-010  2.023e-010    -9.695    -9.694     0.001
   FeSO4                 1.759e-010  1.762e-010    -9.755    -9.754     0.001
   NaSO4-                5.855e-011  5.320e-011   -10.232   -10.274    -0.042
   BaSO4                 9.602e-012  9.620e-012   -11.018   -11.017     0.001
   KSO4-                 7.141e-012  6.488e-012   -11.146   -11.188    -0.042
   HSO4-                 7.444e-013  6.764e-013   -12.128   -12.170    -0.042
   CaHSO4+               1.540e-014  1.399e-014   -13.813   -13.854    -0.042
   FeHSO4+               1.649e-016  1.498e-016   -15.783   -15.824    -0.042
   FeSO4+                1.406e-025  1.278e-025   -24.852   -24.894    -0.042
   Fe(SO4)2-             1.654e-031  1.503e-031   -30.781   -30.823    -0.042
   FeHSO4+2              6.493e-032  4.426e-032   -31.188   -31.354    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.02    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.75  -13.72   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)            0.61   -2.25   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.53  -43.36   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.76  -42.97   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.63  -41.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.80  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.68   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.29  -90.00   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.27  -74.17   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.50  -14.68   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 63.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.260e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.476e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.533e-003 -2.067e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.194e-004  4.194e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.977e-003  1.977e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.314e-004  Surface charge, eq

Hfo_s         
 4.266e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.792e-006       0.654  2.792e-006      -5.554
Hfo_sOMn+        1.133e-006       0.266  1.133e-006      -5.946
Hfo_sOFe+        2.782e-007       0.065  2.782e-007      -6.556
Hfo_sOH2+        4.383e-008       0.010  4.383e-008      -7.358
Hfo_sOH          1.740e-008       0.004  1.740e-008      -7.760
Hfo_sOHBa+2      1.791e-009       0.000  1.791e-009      -8.747
Hfo_sO-          1.582e-010       0.000  1.582e-010      -9.801

Hfo           
 1.314e-004  Surface charge, eq

Hfo_w         
 1.707e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.143e-004       0.670  1.143e-004      -3.942
Hfo_wOH          4.536e-005       0.266  4.536e-005      -4.343
Hfo_wOFe+        6.770e-006       0.040  6.770e-006      -5.169
Hfo_wOMn+        2.347e-006       0.014  2.348e-006      -5.629
Hfo_wOCa+        8.527e-007       0.005  8.527e-007      -6.069
Hfo_wOMg+        4.920e-007       0.003  4.920e-007      -6.308
Hfo_wO-          4.124e-007       0.002  4.124e-007      -6.385
Hfo_wOFeOH       1.410e-007       0.001  1.410e-007      -6.851
Hfo_wH2AsO3      8.871e-009       0.000  8.871e-009      -8.052
Hfo_wSO4-        1.871e-011       0.000  1.871e-011     -10.728
Hfo_wOHSO4-2     1.481e-011       0.000  1.481e-011     -10.829
Hfo_wOBa+        7.908e-012       0.000  7.908e-012     -11.102
Hfo_wOHAsO4-3    1.901e-017       0.000  1.901e-017     -16.721
Hfo_wHAsO4-      2.702e-018       0.000  2.702e-018     -17.568
Hfo_wH2AsO4      2.203e-019       0.000  2.203e-019     -18.657



Mno           
-1.138e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.345e-028       0.000  1.345e-028     -27.871
Mno_O3Ca         8.347e-030       0.000  8.347e-030     -29.078
Mno_O3-2         6.729e-030       0.000  6.729e-030     -29.172
Mno_O3HMn+       2.387e-030       0.000  2.387e-030     -29.622
Mno_O3H-         2.993e-031       0.000  2.993e-031     -30.524
Mno_O3Na-        1.408e-031       0.000  1.408e-031     -30.851
Mno_O3HCa+       1.292e-031       0.000  1.292e-031     -30.889
Mno_O3Mg         1.030e-031       0.000  1.030e-031     -30.987
Mno_O3Ba         3.643e-032       0.000  3.643e-032     -31.439
Mno_O3HMg+       1.080e-033       0.000  1.080e-033     -32.967
Mno_O3HBa+       1.009e-033       0.000  1.009e-033     -32.996
Mno_O3HNa        5.845e-034       0.000  5.845e-034     -33.233
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.939e-041       0.000  8.939e-041     -40.049
Mno_O3H3Cl       2.205e-043       0.000  2.205e-043     -42.657

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.221e-007  3.221e-007
Ba               5.441e-007  5.440e-007
C                1.325e-002  1.325e-002
Ca               2.627e-003  2.627e-003
Cl               9.873e-005  9.873e-005
Fe               8.352e-005  8.352e-005
K                1.893e-005  1.893e-005
Mg               8.437e-005  8.437e-005
Mn               4.527e-005  4.527e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.889      Charge balance
                                       pe  =  -3.911      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.456e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.151e-003
                       Total CO2 (mol/kg)  =  7.530e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.320e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.85
                               Iterations  =  32
                                  Total H  = 1.110402e+002
                                  Total O  = 5.552659e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.406e-007  1.292e-007    -6.852    -6.889    -0.037
   OH-                   8.524e-008  7.746e-008    -7.069    -7.111    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.221e-007
   AsS(OH)(HS)-          3.213e-007  2.920e-007    -6.493    -6.535    -0.042
   H3AsO3                7.592e-010  7.607e-010    -9.120    -9.119     0.001
   H2AsO3-               4.587e-012  4.168e-012   -11.338   -11.380    -0.042



   As3S4(HS)2-           7.253e-016  6.591e-016   -15.139   -15.181    -0.042
   H4AsO3+               5.359e-017  4.870e-017   -16.271   -16.312    -0.042
   HAsO3-2               9.441e-020  6.436e-020   -19.025   -19.191    -0.166
   AsO3-3                2.353e-028  9.939e-029   -27.628   -28.003    -0.374
As(5)           2.241e-018
   H2AsO4-               1.308e-018  1.188e-018   -17.883   -17.925    -0.042
   HAsO4-2               9.334e-019  6.363e-019   -18.030   -18.196    -0.166
   H3AsO4                3.058e-023  3.064e-023   -22.515   -22.514     0.001
   AsO4-3                2.611e-023  1.103e-023   -22.583   -22.958    -0.374
Ba              5.441e-007
   Ba+2                  5.237e-007  3.570e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.999e-008  1.816e-008    -7.699    -7.741    -0.042
   BaCO3                 3.546e-010  3.553e-010    -9.450    -9.449     0.001
   BaSO4                 9.457e-012  9.475e-012   -11.024   -11.023     0.001
   BaOH+                 1.030e-013  9.360e-014   -12.987   -13.029    -0.042
C(-4)           5.717e-003
   CH4                   5.717e-003  5.728e-003    -2.243    -2.242     0.001
C(4)            7.530e-003
   HCO3-                 5.823e-003  5.308e-003    -2.235    -2.275    -0.040
   CO2                   1.539e-003  1.542e-003    -2.813    -2.812     0.001
   CaHCO3+               1.281e-004  1.164e-004    -3.892    -3.934    -0.042
   MnHCO3+               1.101e-005  1.000e-005    -4.958    -5.000    -0.042
   FeHCO3+               1.076e-005  9.776e-006    -4.968    -5.010    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.813e-006  3.465e-006    -5.419    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.791e-006  1.926e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.881e-007  5.892e-007    -6.231    -6.230     0.001
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   BaHCO3+               1.999e-008  1.816e-008    -7.699    -7.741    -0.042
   NaCO3-                7.793e-009  7.081e-009    -8.108    -8.150    -0.042
   BaCO3                 3.546e-010  3.553e-010    -9.450    -9.449     0.001
Ca              2.627e-003
   Ca+2                  2.493e-003  1.720e-003    -2.603    -2.765    -0.161
   CaHCO3+               1.281e-004  1.164e-004    -3.892    -3.934    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.813e-008  1.817e-008    -7.742    -7.741     0.001
   CaOH+                 2.430e-009  2.208e-009    -8.614    -8.656    -0.042
   CaHSO4+               1.513e-014  1.375e-014   -13.820   -13.862    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.492e-009  7.716e-009    -8.071    -8.113    -0.042
   FeCl+                 2.506e-009  2.277e-009    -8.601    -8.643    -0.042
   MnCl2                 3.011e-013  3.017e-013   -12.521   -12.520     0.001
   MnCl3-                8.191e-018  7.443e-018   -17.087   -17.128    -0.042
   FeCl+2                8.564e-025  5.838e-025   -24.067   -24.234    -0.166
   FeCl2+                2.571e-028  2.336e-028   -27.590   -27.632    -0.042
   FeCl3                 2.088e-033  2.092e-033   -32.680   -32.679     0.001
Fe(2)           8.352e-005
   Fe(HS)2               4.456e-005  4.465e-005    -4.351    -4.350     0.001
   Fe+2                  2.702e-005  1.842e-005    -4.568    -4.735    -0.166
   FeHCO3+               1.076e-005  9.776e-006    -4.968    -5.010    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.791e-007  2.536e-007    -6.554    -6.596    -0.042
   FeOH+                 4.959e-008  4.506e-008    -7.305    -7.346    -0.042
   FeCl+                 2.506e-009  2.277e-009    -8.601    -8.643    -0.042
   FeSO4                 1.731e-010  1.734e-010    -9.762    -9.761     0.001
   Fe(OH)2               2.962e-012  2.968e-012   -11.528   -11.528     0.001
   Fe(OH)3-              9.388e-016  8.531e-016   -15.027   -15.069    -0.042
   FeHSO4+               1.621e-016  1.473e-016   -15.790   -15.832    -0.042
Fe(3)           5.811e-014
   Fe(OH)2+              3.040e-014  2.762e-014   -13.517   -13.559    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.138e-016  1.943e-016   -15.670   -15.712    -0.042
   FeOH+2                1.582e-017  1.078e-017   -16.801   -16.967    -0.166
   Fe+3                  5.111e-022  2.158e-022   -21.291   -21.666    -0.374



   FeCl+2                8.564e-025  5.838e-025   -24.067   -24.234    -0.166
   FeSO4+                1.379e-025  1.253e-025   -24.860   -24.902    -0.042
   FeCl2+                2.571e-028  2.336e-028   -27.590   -27.632    -0.042
   Fe(SO4)2-             1.598e-031  1.452e-031   -30.796   -30.838    -0.042
   FeHSO4+2              6.360e-032  4.336e-032   -31.197   -31.363    -0.166
   Fe2(OH)2+4            1.449e-032  3.129e-033   -31.839   -32.505    -0.666
   FeCl3                 2.088e-033  2.092e-033   -32.680   -32.679     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.703   -43.743    -1.040
H(0)            1.567e-009
   H2                    7.834e-010  7.849e-010    -9.106    -9.105     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.032e-012  6.390e-012   -11.153   -11.195    -0.042
Mg              8.437e-005
   Mg+2                  8.045e-005  5.579e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.813e-006  3.465e-006    -5.419    -5.460    -0.042
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   MgOH+                 1.725e-009  1.567e-009    -8.763    -8.805    -0.042
   MgSO4                 6.913e-010  6.926e-010    -9.160    -9.160     0.001
Mn(2)           4.527e-005
   Mn+2                  3.102e-005  2.115e-005    -4.508    -4.675    -0.166
   MnHCO3+               1.101e-005  1.000e-005    -4.958    -5.000    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.492e-009  7.716e-009    -8.071    -8.113    -0.042
   MnOH+                 4.628e-009  4.206e-009    -8.335    -8.376    -0.042
   MnSO4                 1.987e-010  1.991e-010    -9.702    -9.701     0.001
   MnCl2                 3.011e-013  3.017e-013   -12.521   -12.520     0.001
   MnCl3-                8.191e-018  7.443e-018   -17.087   -17.128    -0.042
   Mn(OH)3-              1.708e-019  1.552e-019   -18.767   -18.809    -0.042
Mn(3)           1.899e-034
   Mn+3                  1.899e-034  8.019e-035   -33.721   -34.096    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.484   -83.650    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.904   -96.945    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.881e-007  5.892e-007    -6.231    -6.230     0.001
   NaCO3-                7.793e-009  7.081e-009    -8.108    -8.150    -0.042
   NaSO4-                5.766e-011  5.239e-011   -10.239   -10.281    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.171   -74.170     0.001
S(-2)           2.083e-004
   H2S                   5.881e-005  5.892e-005    -4.231    -4.230     0.001
   HS-                   5.740e-005  5.215e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.456e-005  4.465e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.213e-007  2.920e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.791e-007  2.536e-007    -6.554    -6.596    -0.042
   S5-2                  1.408e-007  1.026e-007    -6.851    -6.989    -0.138
   S4-2                  8.335e-008  5.984e-008    -7.079    -7.223    -0.144
   S6-2                  7.189e-008  5.309e-008    -7.143    -7.275    -0.132
   S-2                   7.151e-011  4.875e-011   -10.146   -10.312    -0.166
   S3-2                  2.985e-011  2.109e-011   -10.525   -10.676    -0.151
   S2-2                  1.716e-012  1.197e-012   -11.765   -11.922    -0.157
   As3S4(HS)2-           7.253e-016  6.591e-016   -15.139   -15.181    -0.042
S(6)            9.636e-008
   SO4-2                 7.709e-008  5.295e-008    -7.113    -7.276    -0.163
   CaSO4                 1.813e-008  1.817e-008    -7.742    -7.741     0.001
   MgSO4                 6.913e-010  6.926e-010    -9.160    -9.160     0.001
   MnSO4                 1.987e-010  1.991e-010    -9.702    -9.701     0.001
   FeSO4                 1.731e-010  1.734e-010    -9.762    -9.761     0.001
   NaSO4-                5.766e-011  5.239e-011   -10.239   -10.281    -0.042
   BaSO4                 9.457e-012  9.475e-012   -11.024   -11.023     0.001
   KSO4-                 7.032e-012  6.390e-012   -11.153   -11.195    -0.042
   HSO4-                 7.321e-013  6.652e-013   -12.135   -12.177    -0.042
   CaHSO4+               1.513e-014  1.375e-014   -13.820   -13.862    -0.042
   FeHSO4+               1.621e-016  1.473e-016   -15.790   -15.832    -0.042



   FeSO4+                1.379e-025  1.253e-025   -24.860   -24.902    -0.042
   Fe(SO4)2-             1.598e-031  1.452e-031   -30.796   -30.838    -0.042
   FeHSO4+2              6.360e-032  4.336e-032   -31.197   -31.363    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.68  -10.04   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.75  -13.72   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.39  -11.53   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.46  -10.04   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.55  -43.38   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.77  -42.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.64  -41.92   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.72  -45.11   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.31  -90.02   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.62  -11.95    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2



Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.51  -14.69   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 64.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.280e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.474e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.411e-003 -2.189e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.195e-004  4.195e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.099e-003  2.099e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.295e-004  Surface charge, eq

Hfo_s         
 4.206e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.751e-006       0.654  2.751e-006      -5.561
Hfo_sOMn+        1.118e-006       0.266  1.118e-006      -5.951
Hfo_sOFe+        2.745e-007       0.065  2.745e-007      -6.561
Hfo_sOH2+        4.315e-008       0.010  4.315e-008      -7.365
Hfo_sOH          1.715e-008       0.004  1.715e-008      -7.766
Hfo_sOHBa+2      1.766e-009       0.000  1.766e-009      -8.753
Hfo_sO-          1.561e-010       0.000  1.561e-010      -9.807

Hfo           



 1.295e-004  Surface charge, eq
Hfo_w         

 1.682e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.126e-004       0.669  1.126e-004      -3.949
Hfo_wOH          4.475e-005       0.266  4.475e-005      -4.349
Hfo_wOFe+        6.684e-006       0.040  6.684e-006      -5.175
Hfo_wOMn+        2.318e-006       0.014  2.318e-006      -5.635
Hfo_wOCa+        8.418e-007       0.005  8.419e-007      -6.075
Hfo_wOMg+        4.861e-007       0.003  4.861e-007      -6.313
Hfo_wO-          4.074e-007       0.002  4.074e-007      -6.390
Hfo_wOFeOH       1.394e-007       0.001  1.394e-007      -6.856
Hfo_wH2AsO3      8.759e-009       0.000  8.759e-009      -8.058
Hfo_wSO4-        1.815e-011       0.000  1.815e-011     -10.741
Hfo_wOHSO4-2     1.439e-011       0.000  1.439e-011     -10.842
Hfo_wOBa+        7.812e-012       0.000  7.813e-012     -11.107
Hfo_wOHAsO4-3    1.877e-017       0.000  1.877e-017     -16.727
Hfo_wHAsO4-      2.660e-018       0.000  2.660e-018     -17.575
Hfo_wH2AsO4      2.166e-019       0.000  2.166e-019     -18.664

Mno           
-2.744e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.241e-025       0.000  3.241e-025     -24.489
Mno_O3Ca         2.011e-026       0.000  2.011e-026     -25.697
Mno_O3-2         1.622e-026       0.000  1.622e-026     -25.790
Mno_O3HMn+       5.744e-027       0.000  5.744e-027     -26.241
Mno_O3H-         7.206e-028       0.000  7.206e-028     -27.142
Mno_O3Na-        3.394e-028       0.000  3.394e-028     -27.469
Mno_O3HCa+       3.109e-028       0.000  3.110e-028     -27.507
Mno_O3Mg         2.483e-028       0.000  2.483e-028     -27.605
Mno_O3Ba         8.782e-029       0.000  8.782e-029     -28.056
Mno_O3HMg+       2.600e-030       0.000  2.600e-030     -29.585
Mno_O3HBa+       2.429e-030       0.000  2.429e-030     -29.615
Mno_O3HNa        1.407e-030       0.000  1.407e-030     -29.852
Mno_O3H2         2.404e-032       0.000  2.404e-032     -31.619
Mno_O3H3+        2.146e-037       0.000  2.146e-037     -36.668
Mno_O3H3Cl       5.295e-040       0.000  5.295e-040     -39.276

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.222e-007  3.222e-007
Ba               5.441e-007  5.441e-007
C                1.332e-002  1.332e-002
Ca               2.625e-003  2.625e-003
Cl               9.873e-005  9.873e-005
Fe               8.350e-005  8.350e-005
K                1.893e-005  1.893e-005
Mg               8.438e-005  8.438e-005
Mn               4.524e-005  4.524e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.889      Charge balance
                                       pe  =  -3.913      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.451e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.146e-003
                       Total CO2 (mol/kg)  =  7.521e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.301e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.84
                               Iterations  =  42
                                  Total H  = 1.110407e+002
                                  Total O  = 5.552666e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.405e-007  1.290e-007    -6.852    -6.889    -0.037
   OH-                   8.535e-008  7.756e-008    -7.069    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.222e-007
   AsS(OH)(HS)-          3.214e-007  2.921e-007    -6.493    -6.535    -0.042
   H3AsO3                7.599e-010  7.613e-010    -9.119    -9.118     0.001
   H2AsO3-               4.597e-012  4.177e-012   -11.338   -11.379    -0.042
   As3S4(HS)2-           7.242e-016  6.581e-016   -15.140   -15.182    -0.042
   H4AsO3+               5.357e-017  4.868e-017   -16.271   -16.313    -0.042
   HAsO3-2               9.472e-020  6.458e-020   -19.024   -19.190    -0.166
   AsO3-3                2.364e-028  9.986e-029   -27.626   -28.001    -0.374
As(5)           2.238e-018
   H2AsO4-               1.305e-018  1.186e-018   -17.884   -17.926    -0.042
   HAsO4-2               9.326e-019  6.358e-019   -18.030   -18.197    -0.166
   H3AsO4                3.048e-023  3.054e-023   -22.516   -22.515     0.001
   AsO4-3                2.611e-023  1.103e-023   -22.583   -22.957    -0.374
Ba              5.441e-007
   Ba+2                  5.237e-007  3.571e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.998e-008  1.815e-008    -7.699    -7.741    -0.042
   BaCO3                 3.549e-010  3.555e-010    -9.450    -9.449     0.001
   BaSO4                 9.316e-012  9.334e-012   -11.031   -11.030     0.001
   BaOH+                 1.032e-013  9.374e-014   -12.987   -13.028    -0.042
C(-4)           5.802e-003
   CH4                   5.802e-003  5.813e-003    -2.236    -2.236     0.001
C(4)            7.521e-003
   HCO3-                 5.818e-003  5.303e-003    -2.235    -2.275    -0.040
   CO2                   1.536e-003  1.539e-003    -2.814    -2.813     0.001
   CaHCO3+               1.279e-004  1.163e-004    -3.893    -3.935    -0.042
   MnHCO3+               1.099e-005  9.991e-006    -4.959    -5.000    -0.042
   FeHCO3+               1.074e-005  9.763e-006    -4.969    -5.010    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.811e-006  3.463e-006    -5.419    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.792e-006  1.927e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.876e-007  5.887e-007    -6.231    -6.230     0.001
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   BaHCO3+               1.998e-008  1.815e-008    -7.699    -7.741    -0.042
   NaCO3-                7.797e-009  7.085e-009    -8.108    -8.150    -0.042
   BaCO3                 3.549e-010  3.555e-010    -9.450    -9.449     0.001
Ca              2.625e-003
   Ca+2                  2.492e-003  1.719e-003    -2.603    -2.765    -0.161
   CaHCO3+               1.279e-004  1.163e-004    -3.893    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.785e-008  1.789e-008    -7.748    -7.747     0.001
   CaOH+                 2.432e-009  2.210e-009    -8.614    -8.656    -0.042
   CaHSO4+               1.488e-014  1.352e-014   -13.827   -13.869    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.488e-009  7.713e-009    -8.071    -8.113    -0.042
   FeCl+                 2.505e-009  2.276e-009    -8.601    -8.643    -0.042
   MnCl2                 3.010e-013  3.016e-013   -12.521   -12.521     0.001



   MnCl3-                8.188e-018  7.440e-018   -17.087   -17.128    -0.042
   FeCl+2                8.531e-025  5.816e-025   -24.069   -24.235    -0.166
   FeCl2+                2.561e-028  2.327e-028   -27.592   -27.633    -0.042
   FeCl3                 2.080e-033  2.084e-033   -32.682   -32.681     0.001
Fe(2)           8.350e-005
   Fe(HS)2               4.458e-005  4.466e-005    -4.351    -4.350     0.001
   Fe+2                  2.700e-005  1.841e-005    -4.569    -4.735    -0.166
   FeHCO3+               1.074e-005  9.763e-006    -4.969    -5.010    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.793e-007  2.538e-007    -6.554    -6.596    -0.042
   FeOH+                 4.963e-008  4.510e-008    -7.304    -7.346    -0.042
   FeCl+                 2.505e-009  2.276e-009    -8.601    -8.643    -0.042
   FeSO4                 1.704e-010  1.708e-010    -9.768    -9.768     0.001
   Fe(OH)2               2.968e-012  2.974e-012   -11.528   -11.527     0.001
   Fe(OH)3-              9.420e-016  8.560e-016   -15.026   -15.068    -0.042
   FeHSO4+               1.594e-016  1.448e-016   -15.798   -15.839    -0.042
Fe(3)           5.807e-014
   Fe(OH)2+              3.036e-014  2.759e-014   -13.518   -13.559    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.141e-016  1.945e-016   -15.669   -15.711    -0.042
   FeOH+2                1.577e-017  1.075e-017   -16.802   -16.968    -0.166
   Fe+3                  5.090e-022  2.150e-022   -21.293   -21.668    -0.374
   FeCl+2                8.531e-025  5.816e-025   -24.069   -24.235    -0.166
   FeSO4+                1.353e-025  1.230e-025   -24.869   -24.910    -0.042
   FeCl2+                2.561e-028  2.327e-028   -27.592   -27.633    -0.042
   Fe(SO4)2-             1.544e-031  1.403e-031   -30.811   -30.853    -0.042
   FeHSO4+2              6.232e-032  4.249e-032   -31.205   -31.372    -0.166
   Fe2(OH)2+4            1.441e-032  3.113e-033   -31.841   -32.507    -0.665
   FeCl3                 2.080e-033  2.084e-033   -32.682   -32.681     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.706   -43.746    -1.040
H(0)            1.573e-009
   H2                    7.867e-010  7.882e-010    -9.104    -9.103     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.926e-012  6.294e-012   -11.160   -11.201    -0.042
Mg              8.438e-005
   Mg+2                  8.046e-005  5.580e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.811e-006  3.463e-006    -5.419    -5.461    -0.042
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   MgOH+                 1.727e-009  1.570e-009    -8.763    -8.804    -0.042
   MgSO4                 6.810e-010  6.823e-010    -9.167    -9.166     0.001
Mn(2)           4.524e-005
   Mn+2                  3.100e-005  2.114e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.099e-005  9.991e-006    -4.959    -5.000    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.488e-009  7.713e-009    -8.071    -8.113    -0.042
   MnOH+                 4.632e-009  4.209e-009    -8.334    -8.376    -0.042
   MnSO4                 1.957e-010  1.960e-010    -9.708    -9.708     0.001
   MnCl2                 3.010e-013  3.016e-013   -12.521   -12.521     0.001
   MnCl3-                8.188e-018  7.440e-018   -17.087   -17.128    -0.042
   Mn(OH)3-              1.714e-019  1.558e-019   -18.766   -18.808    -0.042
Mn(3)           1.891e-034
   Mn+3                  1.891e-034  7.988e-035   -33.723   -34.098    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.485   -83.652    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.907   -96.948    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.876e-007  5.887e-007    -6.231    -6.230     0.001
   NaCO3-                7.797e-009  7.085e-009    -8.108    -8.150    -0.042
   NaSO4-                5.679e-011  5.160e-011   -10.246   -10.287    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.174   -74.174     0.001
S(-2)           2.083e-004
   H2S                   5.875e-005  5.887e-005    -4.231    -4.230     0.001
   HS-                   5.742e-005  5.217e-005    -4.241    -4.283    -0.042



   Fe(HS)2               4.458e-005  4.466e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.214e-007  2.921e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.793e-007  2.538e-007    -6.554    -6.596    -0.042
   S5-2                  1.410e-007  1.027e-007    -6.851    -6.988    -0.137
   S4-2                  8.348e-008  5.994e-008    -7.078    -7.222    -0.144
   S6-2                  7.201e-008  5.318e-008    -7.143    -7.274    -0.132
   S-2                   7.163e-011  4.883e-011   -10.145   -10.311    -0.166
   S3-2                  2.989e-011  2.112e-011   -10.524   -10.675    -0.151
   S2-2                  1.719e-012  1.199e-012   -11.765   -11.921    -0.157
   As3S4(HS)2-           7.242e-016  6.581e-016   -15.140   -15.182    -0.042
S(6)            9.490e-008
   SO4-2                 7.592e-008  5.216e-008    -7.120    -7.283    -0.163
   CaSO4                 1.785e-008  1.789e-008    -7.748    -7.747     0.001
   MgSO4                 6.810e-010  6.823e-010    -9.167    -9.166     0.001
   MnSO4                 1.957e-010  1.960e-010    -9.708    -9.708     0.001
   FeSO4                 1.704e-010  1.708e-010    -9.768    -9.768     0.001
   NaSO4-                5.679e-011  5.160e-011   -10.246   -10.287    -0.042
   BaSO4                 9.316e-012  9.334e-012   -11.031   -11.030     0.001
   KSO4-                 6.926e-012  6.294e-012   -11.160   -11.201    -0.042
   HSO4-                 7.201e-013  6.544e-013   -12.143   -12.184    -0.042
   CaHSO4+               1.488e-014  1.352e-014   -13.827   -13.869    -0.042
   FeHSO4+               1.594e-016  1.448e-016   -15.798   -15.839    -0.042
   FeSO4+                1.353e-025  1.230e-025   -24.869   -24.910    -0.042
   Fe(SO4)2-             1.544e-031  1.403e-031   -30.811   -30.853    -0.042
   FeHSO4+2              6.232e-032  4.249e-032   -31.205   -31.372    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.76  -13.73   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.56  -43.39   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.79  -43.00   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -36.66  -41.94   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.73  -45.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.33  -90.04   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.63  -11.96    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.51  -14.69   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 65.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.300e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.473e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.289e-003 -2.311e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.196e-004  4.196e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.221e-003  2.221e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.275e-004  Surface charge, eq

Hfo_s         
 4.145e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.710e-006       0.654  2.710e-006      -5.567
Hfo_sOMn+        1.103e-006       0.266  1.103e-006      -5.957
Hfo_sOFe+        2.707e-007       0.065  2.707e-007      -6.567
Hfo_sOH2+        4.247e-008       0.010  4.247e-008      -7.372
Hfo_sOH          1.690e-008       0.004  1.690e-008      -7.772
Hfo_sOHBa+2      1.741e-009       0.000  1.741e-009      -8.759
Hfo_sO-          1.541e-010       0.000  1.541e-010      -9.812

Hfo           
 1.275e-004  Surface charge, eq

Hfo_w         
 1.658e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.109e-004       0.669  1.109e-004      -3.955
Hfo_wOH          4.413e-005       0.266  4.413e-005      -4.355
Hfo_wOFe+        6.598e-006       0.040  6.598e-006      -5.181
Hfo_wOMn+        2.288e-006       0.014  2.288e-006      -5.641
Hfo_wOCa+        8.310e-007       0.005  8.310e-007      -6.080
Hfo_wOMg+        4.801e-007       0.003  4.801e-007      -6.319
Hfo_wO-          4.023e-007       0.002  4.023e-007      -6.395
Hfo_wOFeOH       1.378e-007       0.001  1.378e-007      -6.861
Hfo_wH2AsO3      8.647e-009       0.000  8.647e-009      -8.063
Hfo_wSO4-        1.762e-011       0.000  1.762e-011     -10.754
Hfo_wOHSO4-2     1.398e-011       0.000  1.398e-011     -10.854
Hfo_wOBa+        7.717e-012       0.000  7.717e-012     -11.113
Hfo_wOHAsO4-3    1.852e-017       0.000  1.852e-017     -16.732
Hfo_wHAsO4-      2.619e-018       0.000  2.619e-018     -17.582
Hfo_wH2AsO4      2.130e-019       0.000  2.130e-019     -18.672

Mno           
-1.145e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.351e-028       0.000  1.351e-028     -27.869
Mno_O3Ca         8.382e-030       0.000  8.382e-030     -29.077
Mno_O3-2         6.763e-030       0.000  6.763e-030     -29.170
Mno_O3HMn+       2.391e-030       0.000  2.391e-030     -29.621
Mno_O3H-         3.001e-031       0.000  3.001e-031     -30.523
Mno_O3Na-        1.415e-031       0.000  1.415e-031     -30.849
Mno_O3HCa+       1.295e-031       0.000  1.295e-031     -30.888
Mno_O3Mg         1.036e-031       0.000  1.036e-031     -30.985
Mno_O3Ba         3.663e-032       0.000  3.663e-032     -31.436
Mno_O3HMg+       1.083e-033       0.000  1.083e-033     -32.965
Mno_O3HBa+       1.012e-033       0.000  1.012e-033     -32.995
Mno_O3HNa        5.860e-034       0.000  5.860e-034     -33.232
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.916e-041       0.000  8.916e-041     -40.050
Mno_O3H3Cl       2.200e-043       0.000  2.200e-043     -42.658



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.223e-007  3.223e-007
Ba               5.441e-007  5.441e-007
C                1.340e-002  1.340e-002
Ca               2.624e-003  2.624e-003
Cl               9.873e-005  9.873e-005
Fe               8.349e-005  8.349e-005
K                1.893e-005  1.893e-005
Mg               8.438e-005  8.438e-005
Mn               4.521e-005  4.521e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.890      Charge balance
                                       pe  =  -3.914      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.445e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.141e-003
                       Total CO2 (mol/kg)  =  7.513e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.282e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.82
                               Iterations  =  33
                                  Total H  = 1.110412e+002
                                  Total O  = 5.552674e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.403e-007  1.289e-007    -6.853    -6.890    -0.037
   OH-                   8.545e-008  7.765e-008    -7.068    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.223e-007
   AsS(OH)(HS)-          3.215e-007  2.922e-007    -6.493    -6.534    -0.042
   H3AsO3                7.605e-010  7.620e-010    -9.119    -9.118     0.001
   H2AsO3-               4.606e-012  4.186e-012   -11.337   -11.378    -0.042
   As3S4(HS)2-           7.232e-016  6.572e-016   -15.141   -15.182    -0.042
   H4AsO3+               5.355e-017  4.866e-017   -16.271   -16.313    -0.042
   HAsO3-2               9.503e-020  6.480e-020   -19.022   -19.188    -0.166
   AsO3-3                2.374e-028  1.003e-028   -27.624   -27.999    -0.374
As(5)           2.234e-018
   H2AsO4-               1.302e-018  1.184e-018   -17.885   -17.927    -0.042
   HAsO4-2               9.318e-019  6.353e-019   -18.031   -18.197    -0.166
   H3AsO4                3.038e-023  3.044e-023   -22.517   -22.517     0.001
   AsO4-3                2.612e-023  1.104e-023   -22.583   -22.957    -0.374
Ba              5.441e-007
   Ba+2                  5.238e-007  3.571e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.996e-008  1.814e-008    -7.700    -7.741    -0.042
   BaCO3                 3.551e-010  3.558e-010    -9.450    -9.449     0.001
   BaSO4                 9.180e-012  9.198e-012   -11.037   -11.036     0.001
   BaOH+                 1.033e-013  9.387e-014   -12.986   -13.027    -0.042
C(-4)           5.886e-003
   CH4                   5.886e-003  5.898e-003    -2.230    -2.229     0.001
C(4)            7.513e-003
   HCO3-                 5.814e-003  5.299e-003    -2.236    -2.276    -0.040
   CO2                   1.533e-003  1.536e-003    -2.814    -2.814     0.001
   CaHCO3+               1.278e-004  1.161e-004    -3.894    -3.935    -0.042
   MnHCO3+               1.098e-005  9.978e-006    -4.959    -5.001    -0.042
   FeHCO3+               1.073e-005  9.751e-006    -4.969    -5.011    -0.042



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.808e-006  3.461e-006    -5.419    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.793e-006  1.928e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.871e-007  5.883e-007    -6.231    -6.230     0.001
   MgCO3                 1.025e-007  1.027e-007    -6.989    -6.988     0.001
   BaHCO3+               1.996e-008  1.814e-008    -7.700    -7.741    -0.042
   NaCO3-                7.800e-009  7.088e-009    -8.108    -8.149    -0.042
   BaCO3                 3.551e-010  3.558e-010    -9.450    -9.449     0.001
Ca              2.624e-003
   Ca+2                  2.491e-003  1.718e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.278e-004  1.161e-004    -3.894    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.758e-008  1.761e-008    -7.755    -7.754     0.001
   CaOH+                 2.434e-009  2.212e-009    -8.614    -8.655    -0.042
   CaHSO4+               1.464e-014  1.330e-014   -13.835   -13.876    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.484e-009  7.710e-009    -8.071    -8.113    -0.042
   FeCl+                 2.504e-009  2.275e-009    -8.601    -8.643    -0.042
   MnCl2                 3.009e-013  3.015e-013   -12.522   -12.521     0.001
   MnCl3-                8.185e-018  7.437e-018   -17.087   -17.129    -0.042
   FeCl+2                8.498e-025  5.794e-025   -24.071   -24.237    -0.166
   FeCl2+                2.551e-028  2.318e-028   -27.593   -27.635    -0.042
   FeCl3                 2.073e-033  2.077e-033   -32.683   -32.683     0.001
Fe(2)           8.349e-005
   Fe(HS)2               4.459e-005  4.468e-005    -4.351    -4.350     0.001
   Fe+2                  2.699e-005  1.840e-005    -4.569    -4.735    -0.166
   FeHCO3+               1.073e-005  9.751e-006    -4.969    -5.011    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.795e-007  2.539e-007    -6.554    -6.595    -0.042
   FeOH+                 4.967e-008  4.514e-008    -7.304    -7.345    -0.042
   FeCl+                 2.504e-009  2.275e-009    -8.601    -8.643    -0.042
   FeSO4                 1.678e-010  1.681e-010    -9.775    -9.774     0.001
   Fe(OH)2               2.974e-012  2.980e-012   -11.527   -11.526     0.001
   Fe(OH)3-              9.451e-016  8.588e-016   -15.025   -15.066    -0.042
   FeHSO4+               1.568e-016  1.424e-016   -15.805   -15.846    -0.042
Fe(3)           5.803e-014
   Fe(OH)2+              3.032e-014  2.755e-014   -13.518   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.144e-016  1.948e-016   -15.669   -15.710    -0.042
   FeOH+2                1.573e-017  1.073e-017   -16.803   -16.969    -0.166
   Fe+3                  5.070e-022  2.142e-022   -21.295   -21.669    -0.374
   FeCl+2                8.498e-025  5.794e-025   -24.071   -24.237    -0.166
   FeSO4+                1.328e-025  1.207e-025   -24.877   -24.918    -0.042
   FeCl2+                2.551e-028  2.318e-028   -27.593   -27.635    -0.042
   Fe(SO4)2-             1.493e-031  1.357e-031   -30.826   -30.868    -0.042
   FeHSO4+2              6.108e-032  4.165e-032   -31.214   -31.380    -0.166
   Fe2(OH)2+4            1.433e-032  3.097e-033   -31.844   -32.509    -0.665
   FeCl3                 2.073e-033  2.077e-033   -32.683   -32.683     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.709   -43.749    -1.039
H(0)            1.580e-009
   H2                    7.900e-010  7.915e-010    -9.102    -9.102     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.823e-012  6.200e-012   -11.166   -11.208    -0.042
Mg              8.438e-005
   Mg+2                  8.047e-005  5.582e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.808e-006  3.461e-006    -5.419    -5.461    -0.042
   MgCO3                 1.025e-007  1.027e-007    -6.989    -6.988     0.001
   MgOH+                 1.730e-009  1.572e-009    -8.762    -8.804    -0.042
   MgSO4                 6.710e-010  6.723e-010    -9.173    -9.172     0.001
Mn(2)           4.521e-005
   Mn+2                  3.098e-005  2.113e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.098e-005  9.978e-006    -4.959    -5.001    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001



   MnCl+                 8.484e-009  7.710e-009    -8.071    -8.113    -0.042
   MnOH+                 4.636e-009  4.212e-009    -8.334    -8.375    -0.042
   MnSO4                 1.927e-010  1.931e-010    -9.715    -9.714     0.001
   MnCl2                 3.009e-013  3.015e-013   -12.522   -12.521     0.001
   MnCl3-                8.185e-018  7.437e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.720e-019  1.563e-019   -18.765   -18.806    -0.042
Mn(3)           1.884e-034
   Mn+3                  1.884e-034  7.958e-035   -33.725   -34.099    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.487   -83.653    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.910   -96.951    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.871e-007  5.883e-007    -6.231    -6.230     0.001
   NaCO3-                7.800e-009  7.088e-009    -8.108    -8.149    -0.042
   NaSO4-                5.595e-011  5.084e-011   -10.252   -10.294    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.178   -74.177     0.001
S(-2)           2.083e-004
   H2S                   5.870e-005  5.882e-005    -4.231    -4.231     0.001
   HS-                   5.744e-005  5.219e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.459e-005  4.468e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.215e-007  2.922e-007    -6.493    -6.534    -0.042
   Fe(HS)3-              2.795e-007  2.539e-007    -6.554    -6.595    -0.042
   S5-2                  1.412e-007  1.029e-007    -6.850    -6.988    -0.137
   S4-2                  8.361e-008  6.004e-008    -7.078    -7.222    -0.144
   S6-2                  7.212e-008  5.326e-008    -7.142    -7.274    -0.132
   S-2                   7.174e-011  4.891e-011   -10.144   -10.311    -0.166
   S3-2                  2.994e-011  2.116e-011   -10.524   -10.675    -0.151
   S2-2                  1.722e-012  1.201e-012   -11.764   -11.921    -0.157
   As3S4(HS)2-           7.232e-016  6.572e-016   -15.141   -15.182    -0.042
S(6)            9.347e-008
   SO4-2                 7.479e-008  5.138e-008    -7.126    -7.289    -0.163
   CaSO4                 1.758e-008  1.761e-008    -7.755    -7.754     0.001
   MgSO4                 6.710e-010  6.723e-010    -9.173    -9.172     0.001
   MnSO4                 1.927e-010  1.931e-010    -9.715    -9.714     0.001
   FeSO4                 1.678e-010  1.681e-010    -9.775    -9.774     0.001
   NaSO4-                5.595e-011  5.084e-011   -10.252   -10.294    -0.042
   BaSO4                 9.180e-012  9.198e-012   -11.037   -11.036     0.001
   KSO4-                 6.823e-012  6.200e-012   -11.166   -11.208    -0.042
   HSO4-                 7.086e-013  6.439e-013   -12.150   -12.191    -0.042
   CaHSO4+               1.464e-014  1.330e-014   -13.835   -13.876    -0.042
   FeHSO4+               1.568e-016  1.424e-016   -15.805   -15.846    -0.042
   FeSO4+                1.328e-025  1.207e-025   -24.877   -24.918    -0.042
   Fe(SO4)2-             1.493e-031  1.357e-031   -30.826   -30.868    -0.042
   FeHSO4+2              6.108e-032  4.165e-032   -31.214   -31.380    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.51  -18.05  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.77  -13.74   -9.97  BaSO4
Birnessite      -28.55   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.63   -2.23   -2.86  CH4



Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.58  -43.41   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.80  -43.01   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.67  -41.95   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.75  -45.14   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.59  -14.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.35  -90.07   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.63  -11.96    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.18   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.52  -14.70   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 66.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.320e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.471e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.168e-003 -2.432e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.196e-004  4.196e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.343e-003  2.343e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.256e-004  Surface charge, eq

Hfo_s         
 4.084e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.669e-006       0.654  2.669e-006      -5.574
Hfo_sOMn+        1.088e-006       0.266  1.088e-006      -5.963
Hfo_sOFe+        2.670e-007       0.065  2.670e-007      -6.573
Hfo_sOH2+        4.180e-008       0.010  4.180e-008      -7.379
Hfo_sOH          1.665e-008       0.004  1.665e-008      -7.779
Hfo_sOHBa+2      1.716e-009       0.000  1.716e-009      -8.766
Hfo_sO-          1.520e-010       0.000  1.520e-010      -9.818

Hfo           
 1.256e-004  Surface charge, eq

Hfo_w         
 1.634e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.092e-004       0.669  1.092e-004      -3.962
Hfo_wOH          4.352e-005       0.266  4.352e-005      -4.361
Hfo_wOFe+        6.512e-006       0.040  6.512e-006      -5.186
Hfo_wOMn+        2.258e-006       0.014  2.258e-006      -5.646
Hfo_wOCa+        8.201e-007       0.005  8.201e-007      -6.086
Hfo_wOMg+        4.741e-007       0.003  4.741e-007      -6.324
Hfo_wO-          3.972e-007       0.002  3.972e-007      -6.401
Hfo_wOFeOH       1.361e-007       0.001  1.361e-007      -6.866
Hfo_wH2AsO3      8.534e-009       0.000  8.534e-009      -8.069
Hfo_wSO4-        1.710e-011       0.000  1.710e-011     -10.767
Hfo_wOHSO4-2     1.359e-011       0.000  1.359e-011     -10.867
Hfo_wOBa+        7.620e-012       0.000  7.620e-012     -11.118
Hfo_wOHAsO4-3    1.827e-017       0.000  1.827e-017     -16.738
Hfo_wHAsO4-      2.577e-018       0.000  2.577e-018     -17.589
Hfo_wH2AsO4      2.093e-019       0.000  2.093e-019     -18.679

Mno           



-1.148e-029  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.354e-028       0.000  1.354e-028     -27.869
Mno_O3Ca         8.399e-030       0.000  8.399e-030     -29.076
Mno_O3-2         6.780e-030       0.000  6.780e-030     -29.169
Mno_O3HMn+       2.393e-030       0.000  2.393e-030     -29.621
Mno_O3H-         3.005e-031       0.000  3.005e-031     -30.522
Mno_O3Na-        1.419e-031       0.000  1.419e-031     -30.848
Mno_O3HCa+       1.296e-031       0.000  1.296e-031     -30.888
Mno_O3Mg         1.038e-031       0.000  1.038e-031     -30.984
Mno_O3Ba         3.673e-032       0.000  3.673e-032     -31.435
Mno_O3HMg+       1.085e-033       0.000  1.085e-033     -32.965
Mno_O3HBa+       1.013e-033       0.000  1.013e-033     -32.994
Mno_O3HNa        5.867e-034       0.000  5.867e-034     -33.232
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.905e-041       0.000  8.905e-041     -40.050
Mno_O3H3Cl       2.197e-043       0.000  2.197e-043     -42.658

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.224e-007  3.224e-007
Ba               5.441e-007  5.441e-007
C                1.348e-002  1.348e-002
Ca               2.622e-003  2.622e-003
Cl               9.873e-005  9.873e-005
Fe               8.348e-005  8.348e-005
K                1.893e-005  1.893e-005
Mg               8.439e-005  8.439e-005
Mn               4.518e-005  4.518e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.890      Charge balance
                                       pe  =  -3.915      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.440e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.136e-003
                       Total CO2 (mol/kg)  =  7.505e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.262e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.81
                               Iterations  =  45
                                  Total H  = 1.110418e+002
                                  Total O  = 5.552681e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.401e-007  1.287e-007    -6.854    -6.890    -0.037
   OH-                   8.556e-008  7.775e-008    -7.068    -7.109    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.224e-007
   AsS(OH)(HS)-          3.216e-007  2.923e-007    -6.493    -6.534    -0.042
   H3AsO3                7.612e-010  7.627e-010    -9.119    -9.118     0.001
   H2AsO3-               4.616e-012  4.194e-012   -11.336   -11.377    -0.042
   As3S4(HS)2-           7.222e-016  6.563e-016   -15.141   -15.183    -0.042



   H4AsO3+               5.352e-017  4.864e-017   -16.271   -16.313    -0.042
   HAsO3-2               9.534e-020  6.502e-020   -19.021   -19.187    -0.166
   AsO3-3                2.385e-028  1.008e-028   -27.623   -27.997    -0.374
As(5)           2.231e-018
   H2AsO4-               1.300e-018  1.181e-018   -17.886   -17.928    -0.042
   HAsO4-2               9.310e-019  6.349e-019   -18.031   -18.197    -0.166
   H3AsO4                3.028e-023  3.034e-023   -22.519   -22.518     0.001
   AsO4-3                2.613e-023  1.104e-023   -22.583   -22.957    -0.374
Ba              5.441e-007
   Ba+2                  5.238e-007  3.572e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.995e-008  1.813e-008    -7.700    -7.742    -0.042
   BaCO3                 3.553e-010  3.560e-010    -9.449    -9.449     0.001
   BaSO4                 9.047e-012  9.065e-012   -11.043   -11.043     0.001
   BaOH+                 1.034e-013  9.400e-014   -12.985   -13.027    -0.042
C(-4)           5.971e-003
   CH4                   5.971e-003  5.983e-003    -2.224    -2.223     0.001
C(4)            7.505e-003
   HCO3-                 5.809e-003  5.295e-003    -2.236    -2.276    -0.040
   CO2                   1.530e-003  1.533e-003    -2.815    -2.815     0.001
   CaHCO3+               1.276e-004  1.160e-004    -3.894    -3.936    -0.042
   MnHCO3+               1.097e-005  9.966e-006    -4.960    -5.001    -0.042
   FeHCO3+               1.072e-005  9.739e-006    -4.970    -5.011    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.806e-006  3.459e-006    -5.420    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.794e-006  1.929e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.867e-007  5.878e-007    -6.232    -6.231     0.001
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   BaHCO3+               1.995e-008  1.813e-008    -7.700    -7.742    -0.042
   NaCO3-                7.804e-009  7.091e-009    -8.108    -8.149    -0.042
   BaCO3                 3.553e-010  3.560e-010    -9.449    -9.449     0.001
Ca              2.622e-003
   Ca+2                  2.489e-003  1.717e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.276e-004  1.160e-004    -3.894    -3.936    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.732e-008  1.735e-008    -7.762    -7.761     0.001
   CaOH+                 2.436e-009  2.213e-009    -8.613    -8.655    -0.042
   CaHSO4+               1.440e-014  1.308e-014   -13.842   -13.883    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.481e-009  7.707e-009    -8.072    -8.113    -0.042
   FeCl+                 2.503e-009  2.274e-009    -8.602    -8.643    -0.042
   MnCl2                 3.008e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.181e-018  7.435e-018   -17.087   -17.129    -0.042
   FeCl+2                8.466e-025  5.773e-025   -24.072   -24.239    -0.166
   FeCl2+                2.542e-028  2.310e-028   -27.595   -27.636    -0.042
   FeCl3                 2.065e-033  2.069e-033   -32.685   -32.684     0.001
Fe(2)           8.348e-005
   Fe(HS)2               4.461e-005  4.469e-005    -4.351    -4.350     0.001
   Fe+2                  2.697e-005  1.839e-005    -4.569    -4.735    -0.166
   FeHCO3+               1.072e-005  9.739e-006    -4.970    -5.011    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.796e-007  2.541e-007    -6.553    -6.595    -0.042
   FeOH+                 4.971e-008  4.517e-008    -7.304    -7.345    -0.042
   FeCl+                 2.503e-009  2.274e-009    -8.602    -8.643    -0.042
   FeSO4                 1.653e-010  1.656e-010    -9.782    -9.781     0.001
   Fe(OH)2               2.980e-012  2.986e-012   -11.526   -11.525     0.001
   Fe(OH)3-              9.482e-016  8.617e-016   -15.023   -15.065    -0.042
   FeHSO4+               1.542e-016  1.401e-016   -15.812   -15.853    -0.042
Fe(3)           5.800e-014
   Fe(OH)2+              3.028e-014  2.752e-014   -13.519   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.146e-016  1.950e-016   -15.668   -15.710    -0.042
   FeOH+2                1.569e-017  1.070e-017   -16.804   -16.971    -0.166
   Fe+3                  5.050e-022  2.134e-022   -21.297   -21.671    -0.374
   FeCl+2                8.466e-025  5.773e-025   -24.072   -24.239    -0.166



   FeSO4+                1.304e-025  1.185e-025   -24.885   -24.926    -0.042
   FeCl2+                2.542e-028  2.310e-028   -27.595   -27.636    -0.042
   Fe(SO4)2-             1.444e-031  1.312e-031   -30.840   -30.882    -0.042
   FeHSO4+2              5.989e-032  4.084e-032   -31.223   -31.389    -0.166
   Fe2(OH)2+4            1.425e-032  3.082e-033   -31.846   -32.511    -0.665
   FeCl3                 2.065e-033  2.069e-033   -32.685   -32.684     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.712   -43.751    -1.039
H(0)            1.586e-009
   H2                    7.932e-010  7.947e-010    -9.101    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.724e-012  6.110e-012   -11.172   -11.214    -0.042
Mg              8.439e-005
   Mg+2                  8.048e-005  5.583e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.806e-006  3.459e-006    -5.420    -5.461    -0.042
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   MgOH+                 1.732e-009  1.574e-009    -8.761    -8.803    -0.042
   MgSO4                 6.614e-010  6.626e-010    -9.180    -9.179     0.001
Mn(2)           4.518e-005
   Mn+2                  3.097e-005  2.112e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.097e-005  9.966e-006    -4.960    -5.001    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.481e-009  7.707e-009    -8.072    -8.113    -0.042
   MnOH+                 4.639e-009  4.216e-009    -8.334    -8.375    -0.042
   MnSO4                 1.898e-010  1.902e-010    -9.722    -9.721     0.001
   MnCl2                 3.008e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.181e-018  7.435e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.725e-019  1.568e-019   -18.763   -18.805    -0.042
Mn(3)           1.876e-034
   Mn+3                  1.876e-034  7.929e-035   -33.727   -34.101    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.489   -83.655    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.913   -96.954    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.867e-007  5.878e-007    -6.232    -6.231     0.001
   NaCO3-                7.804e-009  7.091e-009    -8.108    -8.149    -0.042
   NaSO4-                5.513e-011  5.010e-011   -10.259   -10.300    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.182   -74.181     0.001
S(-2)           2.083e-004
   H2S                   5.865e-005  5.877e-005    -4.232    -4.231     0.001
   HS-                   5.746e-005  5.221e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.461e-005  4.469e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.216e-007  2.923e-007    -6.493    -6.534    -0.042
   Fe(HS)3-              2.796e-007  2.541e-007    -6.553    -6.595    -0.042
   S5-2                  1.414e-007  1.031e-007    -6.849    -6.987    -0.137
   S4-2                  8.374e-008  6.014e-008    -7.077    -7.221    -0.144
   S6-2                  7.223e-008  5.335e-008    -7.141    -7.273    -0.132
   S-2                   7.184e-011  4.899e-011   -10.144   -10.310    -0.166
   S3-2                  2.999e-011  2.119e-011   -10.523   -10.674    -0.151
   S2-2                  1.724e-012  1.203e-012   -11.763   -11.920    -0.156
   As3S4(HS)2-           7.222e-016  6.563e-016   -15.141   -15.183    -0.042
S(6)            9.209e-008
   SO4-2                 7.369e-008  5.063e-008    -7.133    -7.296    -0.163
   CaSO4                 1.732e-008  1.735e-008    -7.762    -7.761     0.001
   MgSO4                 6.614e-010  6.626e-010    -9.180    -9.179     0.001
   MnSO4                 1.898e-010  1.902e-010    -9.722    -9.721     0.001
   FeSO4                 1.653e-010  1.656e-010    -9.782    -9.781     0.001
   NaSO4-                5.513e-011  5.010e-011   -10.259   -10.300    -0.042
   BaSO4                 9.047e-012  9.065e-012   -11.043   -11.043     0.001
   KSO4-                 6.724e-012  6.110e-012   -11.172   -11.214    -0.042
   HSO4-                 6.973e-013  6.337e-013   -12.157   -12.198    -0.042
   CaHSO4+               1.440e-014  1.308e-014   -13.842   -13.883    -0.042
   FeHSO4+               1.542e-016  1.401e-016   -15.812   -15.853    -0.042
   FeSO4+                1.304e-025  1.185e-025   -24.885   -24.926    -0.042



   Fe(SO4)2-             1.444e-031  1.312e-031   -30.840   -30.882    -0.042
   FeHSO4+2              5.989e-032  4.084e-032   -31.223   -31.389    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.70  -10.06   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.04    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.77  -13.74   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.48  -10.06   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.82  -43.03   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.69  -41.97   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.76  -45.15   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.59  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.38  -90.09   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.64  -11.97    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2



Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.53  -14.70   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 67.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.340e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.470e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.046e-003 -2.554e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.197e-004  4.197e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.464e-003  2.464e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.237e-004  Surface charge, eq

Hfo_s         
 4.023e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.628e-006       0.653  2.628e-006      -5.580
Hfo_sOMn+        1.072e-006       0.267  1.072e-006      -5.970
Hfo_sOFe+        2.632e-007       0.065  2.632e-007      -6.580
Hfo_sOH2+        4.113e-008       0.010  4.113e-008      -7.386



Hfo_sOH          1.641e-008       0.004  1.641e-008      -7.785
Hfo_sOHBa+2      1.690e-009       0.000  1.690e-009      -8.772
Hfo_sO-          1.499e-010       0.000  1.499e-010      -9.824

Hfo           
 1.237e-004  Surface charge, eq

Hfo_w         
 1.609e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.076e-004       0.668  1.076e-004      -3.968
Hfo_wOH          4.290e-005       0.267  4.291e-005      -4.367
Hfo_wOFe+        6.425e-006       0.040  6.425e-006      -5.192
Hfo_wOMn+        2.228e-006       0.014  2.228e-006      -5.652
Hfo_wOCa+        8.092e-007       0.005  8.092e-007      -6.092
Hfo_wOMg+        4.681e-007       0.003  4.681e-007      -6.330
Hfo_wO-          3.921e-007       0.002  3.921e-007      -6.407
Hfo_wOFeOH       1.345e-007       0.001  1.345e-007      -6.871
Hfo_wH2AsO3      8.420e-009       0.000  8.420e-009      -8.075
Hfo_wSO4-        1.659e-011       0.000  1.659e-011     -10.780
Hfo_wOHSO4-2     1.320e-011       0.000  1.320e-011     -10.879
Hfo_wOBa+        7.523e-012       0.000  7.523e-012     -11.124
Hfo_wOHAsO4-3    1.802e-017       0.000  1.802e-017     -16.744
Hfo_wHAsO4-      2.536e-018       0.000  2.536e-018     -17.596
Hfo_wH2AsO4      2.057e-019       0.000  2.057e-019     -18.687

Mno           
-1.509e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.778e-030       0.000  1.778e-030     -29.750
Mno_O3Ca         1.103e-031       0.000  1.103e-031     -30.957
Mno_O3-2         8.909e-032       0.000  8.909e-032     -31.050
Mno_O3HMn+       3.139e-032       0.000  3.139e-032     -31.503
Mno_O3H-         3.944e-033       0.000  3.944e-033     -32.404
Mno_O3Na-        1.864e-033       0.000  1.865e-033     -32.729
Mno_O3HCa+       1.700e-033       0.000  1.700e-033     -32.770
Mno_O3Mg         1.365e-033       0.000  1.365e-033     -32.865
Mno_O3Ba         4.827e-034       0.000  4.827e-034     -33.316
Mno_O3HMg+       1.424e-035       0.000  1.424e-035     -34.847
Mno_O3HBa+       1.330e-035       0.000  1.330e-035     -34.876
Mno_O3HNa        7.700e-036       0.000  7.700e-036     -35.113
Mno_O3H2         1.311e-037       0.000  1.311e-037     -36.882
Mno_O3H3+        1.166e-042       0.000  1.166e-042     -41.933
Mno_O3H3Cl       2.877e-045       0.000  2.877e-045     -44.541

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.225e-007  3.225e-007
Ba               5.442e-007  5.441e-007
C                1.355e-002  1.355e-002
Ca               2.621e-003  2.621e-003
Cl               9.873e-005  9.873e-005
Fe               8.346e-005  8.346e-005
K                1.893e-005  1.893e-005
Mg               8.440e-005  8.440e-005
Mn               4.515e-005  4.515e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.891      Charge balance
                                       pe  =  -3.917      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.435e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.131e-003
                       Total CO2 (mol/kg)  =  7.497e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.243e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.79
                               Iterations  =  46
                                  Total H  = 1.110423e+002
                                  Total O  = 5.552688e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.399e-007  1.286e-007    -6.854    -6.891    -0.037
   OH-                   8.566e-008  7.784e-008    -7.067    -7.109    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.225e-007
   AsS(OH)(HS)-          3.218e-007  2.924e-007    -6.492    -6.534    -0.042
   H3AsO3                7.618e-010  7.633e-010    -9.118    -9.117     0.001
   H2AsO3-               4.625e-012  4.203e-012   -11.335   -11.376    -0.042
   As3S4(HS)2-           7.212e-016  6.554e-016   -15.142   -15.183    -0.042
   H4AsO3+               5.350e-017  4.862e-017   -16.272   -16.313    -0.042
   HAsO3-2               9.565e-020  6.523e-020   -19.019   -19.186    -0.166
   AsO3-3                2.395e-028  1.012e-028   -27.621   -27.995    -0.374
As(5)           2.228e-018
   H2AsO4-               1.297e-018  1.179e-018   -17.887   -17.929    -0.042
   HAsO4-2               9.302e-019  6.344e-019   -18.031   -18.198    -0.166
   H3AsO4                3.018e-023  3.024e-023   -22.520   -22.519     0.001
   AsO4-3                2.613e-023  1.105e-023   -22.583   -22.957    -0.374
Ba              5.442e-007
   Ba+2                  5.238e-007  3.573e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.994e-008  1.812e-008    -7.700    -7.742    -0.042
   BaCO3                 3.555e-010  3.562e-010    -9.449    -9.448     0.001
   BaSO4                 8.918e-012  8.936e-012   -11.050   -11.049     0.001
   BaOH+                 1.036e-013  9.414e-014   -12.985   -13.026    -0.042
C(-4)           6.056e-003
   CH4                   6.056e-003  6.068e-003    -2.218    -2.217     0.001
C(4)            7.497e-003
   HCO3-                 5.804e-003  5.291e-003    -2.236    -2.276    -0.040
   CO2                   1.527e-003  1.530e-003    -2.816    -2.815     0.001
   CaHCO3+               1.275e-004  1.158e-004    -3.895    -3.936    -0.042
   MnHCO3+               1.095e-005  9.954e-006    -4.960    -5.002    -0.042
   FeHCO3+               1.070e-005  9.727e-006    -4.970    -5.012    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.804e-006  3.457e-006    -5.420    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.795e-006  1.930e-006    -5.554    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.862e-007  5.874e-007    -6.232    -6.231     0.001
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   BaHCO3+               1.994e-008  1.812e-008    -7.700    -7.742    -0.042
   NaCO3-                7.807e-009  7.095e-009    -8.108    -8.149    -0.042
   BaCO3                 3.555e-010  3.562e-010    -9.449    -9.448     0.001
Ca              2.621e-003
   Ca+2                  2.488e-003  1.717e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.275e-004  1.158e-004    -3.895    -3.936    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.706e-008  1.709e-008    -7.768    -7.767     0.001
   CaOH+                 2.438e-009  2.215e-009    -8.613    -8.655    -0.042
   CaHSO4+               1.417e-014  1.287e-014   -13.849   -13.890    -0.042



Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.477e-009  7.703e-009    -8.072    -8.113    -0.042
   FeCl+                 2.502e-009  2.273e-009    -8.602    -8.643    -0.042
   MnCl2                 3.006e-013  3.012e-013   -12.522   -12.521     0.001
   MnCl3-                8.178e-018  7.432e-018   -17.087   -17.129    -0.042
   FeCl+2                8.434e-025  5.752e-025   -24.074   -24.240    -0.166
   FeCl2+                2.533e-028  2.302e-028   -27.596   -27.638    -0.042
   FeCl3                 2.058e-033  2.062e-033   -32.687   -32.686     0.001
Fe(2)           8.346e-005
   Fe(HS)2               4.462e-005  4.471e-005    -4.350    -4.350     0.001
   Fe+2                  2.696e-005  1.839e-005    -4.569    -4.736    -0.166
   FeHCO3+               1.070e-005  9.727e-006    -4.970    -5.012    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.798e-007  2.543e-007    -6.553    -6.595    -0.042
   FeOH+                 4.975e-008  4.521e-008    -7.303    -7.345    -0.042
   FeCl+                 2.502e-009  2.273e-009    -8.602    -8.643    -0.042
   FeSO4                 1.628e-010  1.632e-010    -9.788    -9.787     0.001
   Fe(OH)2               2.986e-012  2.992e-012   -11.525   -11.524     0.001
   Fe(OH)3-              9.512e-016  8.645e-016   -15.022   -15.063    -0.042
   FeHSO4+               1.517e-016  1.379e-016   -15.819   -15.861    -0.042
Fe(3)           5.796e-014
   Fe(OH)2+              3.025e-014  2.749e-014   -13.519   -13.561    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.149e-016  1.953e-016   -15.668   -15.709    -0.042
   FeOH+2                1.565e-017  1.067e-017   -16.805   -16.972    -0.166
   Fe+3                  5.030e-022  2.126e-022   -21.298   -21.672    -0.374
   FeCl+2                8.434e-025  5.752e-025   -24.074   -24.240    -0.166
   FeSO4+                1.280e-025  1.163e-025   -24.893   -24.934    -0.042
   FeCl2+                2.533e-028  2.302e-028   -27.596   -27.638    -0.042
   Fe(SO4)2-             1.398e-031  1.270e-031   -30.855   -30.896    -0.042
   FeHSO4+2              5.873e-032  4.005e-032   -31.231   -31.397    -0.166
   Fe2(OH)2+4            1.418e-032  3.067e-033   -31.848   -32.513    -0.665
   FeCl3                 2.058e-033  2.062e-033   -32.687   -32.686     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.715   -43.754    -1.039
H(0)            1.593e-009
   H2                    7.964e-010  7.979e-010    -9.099    -9.098     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.627e-012  6.022e-012   -11.179   -11.220    -0.042
Mg              8.440e-005
   Mg+2                  8.049e-005  5.584e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.804e-006  3.457e-006    -5.420    -5.461    -0.042
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   MgOH+                 1.735e-009  1.576e-009    -8.761    -8.802    -0.042
   MgSO4                 6.519e-010  6.532e-010    -9.186    -9.185     0.001
Mn(2)           4.515e-005
   Mn+2                  3.095e-005  2.111e-005    -4.509    -4.676    -0.166
   MnHCO3+               1.095e-005  9.954e-006    -4.960    -5.002    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.477e-009  7.703e-009    -8.072    -8.113    -0.042
   MnOH+                 4.643e-009  4.219e-009    -8.333    -8.375    -0.042
   MnSO4                 1.870e-010  1.873e-010    -9.728    -9.727     0.001
   MnCl2                 3.006e-013  3.012e-013   -12.522   -12.521     0.001
   MnCl3-                8.178e-018  7.432e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.731e-019  1.573e-019   -18.762   -18.803    -0.042
Mn(3)           1.869e-034
   Mn+3                  1.869e-034  7.900e-035   -33.728   -34.102    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.490   -83.656    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.916   -96.957    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.862e-007  5.874e-007    -6.232    -6.231     0.001
   NaCO3-                7.807e-009  7.095e-009    -8.108    -8.149    -0.042
   NaSO4-                5.434e-011  4.938e-011   -10.265   -10.306    -0.042



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.185   -74.184     0.001
S(-2)           2.083e-004
   H2S                   5.860e-005  5.872e-005    -4.232    -4.231     0.001
   HS-                   5.748e-005  5.223e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.462e-005  4.471e-005    -4.350    -4.350     0.001
   AsS(OH)(HS)-          3.218e-007  2.924e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.798e-007  2.543e-007    -6.553    -6.595    -0.042
   S5-2                  1.417e-007  1.032e-007    -6.849    -6.986    -0.137
   S4-2                  8.387e-008  6.023e-008    -7.076    -7.220    -0.144
   S6-2                  7.234e-008  5.344e-008    -7.141    -7.272    -0.132
   S-2                   7.195e-011  4.907e-011   -10.143   -10.309    -0.166
   S3-2                  3.003e-011  2.122e-011   -10.522   -10.673    -0.151
   S2-2                  1.727e-012  1.205e-012   -11.763   -11.919    -0.156
   As3S4(HS)2-           7.212e-016  6.554e-016   -15.142   -15.183    -0.042
S(6)            9.075e-008
   SO4-2                 7.262e-008  4.990e-008    -7.139    -7.302    -0.163
   CaSO4                 1.706e-008  1.709e-008    -7.768    -7.767     0.001
   MgSO4                 6.519e-010  6.532e-010    -9.186    -9.185     0.001
   MnSO4                 1.870e-010  1.873e-010    -9.728    -9.727     0.001
   FeSO4                 1.628e-010  1.632e-010    -9.788    -9.787     0.001
   NaSO4-                5.434e-011  4.938e-011   -10.265   -10.306    -0.042
   BaSO4                 8.918e-012  8.936e-012   -11.050   -11.049     0.001
   KSO4-                 6.627e-012  6.022e-012   -11.179   -11.220    -0.042
   HSO4-                 6.864e-013  6.238e-013   -12.163   -12.205    -0.042
   CaHSO4+               1.417e-014  1.287e-014   -13.849   -13.890    -0.042
   FeHSO4+               1.517e-016  1.379e-016   -15.819   -15.861    -0.042
   FeSO4+                1.280e-025  1.163e-025   -24.893   -24.934    -0.042
   Fe(SO4)2-             1.398e-031  1.270e-031   -30.855   -30.896    -0.042
   FeHSO4+2              5.873e-032  4.005e-032   -31.231   -31.397    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.78  -13.75   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.42  -11.56   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.60  -43.43   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.83  -43.04   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.70  -41.98   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.78  -45.17   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.40  -90.11   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.53  -14.71   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 68.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.360e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.468e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.925e-003 -2.675e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.198e-004  4.198e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.586e-003  2.586e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.218e-004  Surface charge, eq

Hfo_s         
 3.962e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.587e-006       0.653  2.587e-006      -5.587
Hfo_sOMn+        1.057e-006       0.267  1.057e-006      -5.976
Hfo_sOFe+        2.595e-007       0.065  2.595e-007      -6.586
Hfo_sOH2+        4.046e-008       0.010  4.046e-008      -7.393
Hfo_sOH          1.616e-008       0.004  1.616e-008      -7.792
Hfo_sOHBa+2      1.665e-009       0.000  1.665e-009      -8.779
Hfo_sO-          1.478e-010       0.000  1.478e-010      -9.830

Hfo           
 1.218e-004  Surface charge, eq

Hfo_w         
 1.585e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.059e-004       0.668  1.059e-004      -3.975
Hfo_wOH          4.229e-005       0.267  4.229e-005      -4.374
Hfo_wOFe+        6.338e-006       0.040  6.338e-006      -5.198
Hfo_wOMn+        2.197e-006       0.014  2.197e-006      -5.658
Hfo_wOCa+        7.982e-007       0.005  7.982e-007      -6.098
Hfo_wOMg+        4.620e-007       0.003  4.620e-007      -6.335
Hfo_wO-          3.869e-007       0.002  3.869e-007      -6.412
Hfo_wOFeOH       1.328e-007       0.001  1.328e-007      -6.877
Hfo_wH2AsO3      8.307e-009       0.000  8.307e-009      -8.081
Hfo_wSO4-        1.610e-011       0.000  1.610e-011     -10.793
Hfo_wOHSO4-2     1.283e-011       0.000  1.283e-011     -10.892
Hfo_wOBa+        7.425e-012       0.000  7.425e-012     -11.129
Hfo_wOHAsO4-3    1.777e-017       0.000  1.777e-017     -16.750
Hfo_wHAsO4-      2.495e-018       0.000  2.495e-018     -17.603
Hfo_wH2AsO4      2.021e-019       0.000  2.021e-019     -18.694

Mno           
-2.793e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.289e-025       0.000  3.289e-025     -24.483
Mno_O3Ca         2.041e-026       0.000  2.041e-026     -25.690
Mno_O3-2         1.649e-026       0.000  1.649e-026     -25.783
Mno_O3HMn+       5.801e-027       0.000  5.801e-027     -26.237
Mno_O3H-         7.289e-028       0.000  7.289e-028     -27.137
Mno_O3Na-        3.451e-028       0.000  3.451e-028     -27.462
Mno_O3HCa+       3.140e-028       0.000  3.140e-028     -27.503
Mno_O3Mg         2.526e-028       0.000  2.526e-028     -27.598
Mno_O3Ba         8.934e-029       0.000  8.934e-029     -28.049
Mno_O3HMg+       2.632e-030       0.000  2.632e-030     -29.580
Mno_O3HBa+       2.459e-030       0.000  2.459e-030     -29.609



Mno_O3HNa        1.423e-030       0.000  1.423e-030     -29.847
Mno_O3H2         2.420e-032       0.000  2.420e-032     -31.616
Mno_O3H3+        2.150e-037       0.000  2.150e-037     -36.668
Mno_O3H3Cl       5.304e-040       0.000  5.304e-040     -39.275

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.226e-007  3.226e-007
Ba               5.442e-007  5.442e-007
C                1.363e-002  1.363e-002
Ca               2.620e-003  2.620e-003
Cl               9.873e-005  9.873e-005
Fe               8.345e-005  8.345e-005
K                1.893e-005  1.893e-005
Mg               8.440e-005  8.440e-005
Mn               4.512e-005  4.512e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.891      Charge balance
                                       pe  =  -3.918      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.430e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.126e-003
                       Total CO2 (mol/kg)  =  7.489e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.224e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.78
                               Iterations  =  36
                                  Total H  = 1.110428e+002
                                  Total O  = 5.552696e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.398e-007  1.284e-007    -6.855    -6.891    -0.037
   OH-                   8.576e-008  7.794e-008    -7.067    -7.108    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.226e-007
   AsS(OH)(HS)-          3.219e-007  2.925e-007    -6.492    -6.534    -0.042
   H3AsO3                7.625e-010  7.640e-010    -9.118    -9.117     0.001
   H2AsO3-               4.635e-012  4.212e-012   -11.334   -11.376    -0.042
   As3S4(HS)2-           7.203e-016  6.546e-016   -15.142   -15.184    -0.042
   H4AsO3+               5.348e-017  4.860e-017   -16.272   -16.313    -0.042
   HAsO3-2               9.595e-020  6.544e-020   -19.018   -19.184    -0.166
   AsO3-3                2.405e-028  1.017e-028   -27.619   -27.993    -0.374
As(5)           2.224e-018
   H2AsO4-               1.295e-018  1.177e-018   -17.888   -17.929    -0.042
   HAsO4-2               9.294e-019  6.339e-019   -18.032   -18.198    -0.166
   H3AsO4                3.009e-023  3.015e-023   -22.522   -22.521     0.001
   AsO4-3                2.614e-023  1.105e-023   -22.583   -22.957    -0.374
Ba              5.442e-007
   Ba+2                  5.239e-007  3.573e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.992e-008  1.811e-008    -7.701    -7.742    -0.042
   BaCO3                 3.557e-010  3.564e-010    -9.449    -9.448     0.001
   BaSO4                 8.793e-012  8.810e-012   -11.056   -11.055     0.001
   BaOH+                 1.037e-013  9.426e-014   -12.984   -13.026    -0.042
C(-4)           6.141e-003
   CH4                   6.141e-003  6.153e-003    -2.212    -2.211     0.001
C(4)            7.489e-003



   HCO3-                 5.799e-003  5.286e-003    -2.237    -2.277    -0.040
   CO2                   1.524e-003  1.527e-003    -2.817    -2.816     0.001
   CaHCO3+               1.273e-004  1.157e-004    -3.895    -3.937    -0.042
   MnHCO3+               1.094e-005  9.942e-006    -4.961    -5.003    -0.042
   FeHCO3+               1.069e-005  9.715e-006    -4.971    -5.013    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.801e-006  3.454e-006    -5.420    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.796e-006  1.931e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.858e-007  5.869e-007    -6.232    -6.231     0.001
   MgCO3                 1.027e-007  1.029e-007    -6.988    -6.988     0.001
   BaHCO3+               1.992e-008  1.811e-008    -7.701    -7.742    -0.042
   NaCO3-                7.810e-009  7.098e-009    -8.107    -8.149    -0.042
   BaCO3                 3.557e-010  3.564e-010    -9.449    -9.448     0.001
Ca              2.620e-003
   Ca+2                  2.487e-003  1.716e-003    -2.604    -2.766    -0.161
   CaHCO3+               1.273e-004  1.157e-004    -3.895    -3.937    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.681e-008  1.684e-008    -7.774    -7.774     0.001
   CaOH+                 2.439e-009  2.217e-009    -8.613    -8.654    -0.042
   CaHSO4+               1.394e-014  1.267e-014   -13.856   -13.897    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.473e-009  7.700e-009    -8.072    -8.113    -0.042
   FeCl+                 2.501e-009  2.273e-009    -8.602    -8.643    -0.042
   MnCl2                 3.005e-013  3.011e-013   -12.522   -12.521     0.001
   MnCl3-                8.175e-018  7.430e-018   -17.087   -17.129    -0.042
   FeCl+2                8.403e-025  5.731e-025   -24.076   -24.242    -0.166
   FeCl2+                2.524e-028  2.293e-028   -27.598   -27.640    -0.042
   FeCl3                 2.051e-033  2.055e-033   -32.688   -32.687     0.001
Fe(2)           8.345e-005
   Fe(HS)2               4.463e-005  4.472e-005    -4.350    -4.349     0.001
   Fe+2                  2.694e-005  1.838e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.069e-005  9.715e-006    -4.971    -5.013    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.800e-007  2.545e-007    -6.553    -6.594    -0.042
   FeOH+                 4.979e-008  4.525e-008    -7.303    -7.344    -0.042
   FeCl+                 2.501e-009  2.273e-009    -8.602    -8.643    -0.042
   FeSO4                 1.605e-010  1.608e-010    -9.795    -9.794     0.001
   Fe(OH)2               2.992e-012  2.998e-012   -11.524   -11.523     0.001
   Fe(OH)3-              9.543e-016  8.672e-016   -15.020   -15.062    -0.042
   FeHSO4+               1.493e-016  1.357e-016   -15.826   -15.867    -0.042
Fe(3)           5.792e-014
   Fe(OH)2+              3.021e-014  2.745e-014   -13.520   -13.561    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.151e-016  1.955e-016   -15.667   -15.709    -0.042
   FeOH+2                1.561e-017  1.065e-017   -16.807   -16.973    -0.166
   Fe+3                  5.011e-022  2.119e-022   -21.300   -21.674    -0.374
   FeCl+2                8.403e-025  5.731e-025   -24.076   -24.242    -0.166
   FeSO4+                1.257e-025  1.143e-025   -24.901   -24.942    -0.042
   FeCl2+                2.524e-028  2.293e-028   -27.598   -27.640    -0.042
   Fe(SO4)2-             1.353e-031  1.230e-031   -30.869   -30.910    -0.042
   FeHSO4+2              5.761e-032  3.929e-032   -31.240   -31.406    -0.166
   Fe2(OH)2+4            1.410e-032  3.052e-033   -31.851   -32.515    -0.665
   FeCl3                 2.051e-033  2.055e-033   -32.688   -32.687     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.718   -43.757    -1.039
H(0)            1.599e-009
   H2                    7.996e-010  8.011e-010    -9.097    -9.096     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.532e-012  5.936e-012   -11.185   -11.226    -0.042
Mg              8.440e-005
   Mg+2                  8.050e-005  5.585e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.801e-006  3.454e-006    -5.420    -5.462    -0.042
   MgCO3                 1.027e-007  1.029e-007    -6.988    -6.988     0.001
   MgOH+                 1.737e-009  1.579e-009    -8.760    -8.802    -0.042



   MgSO4                 6.428e-010  6.440e-010    -9.192    -9.191     0.001
Mn(2)           4.512e-005
   Mn+2                  3.094e-005  2.110e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.094e-005  9.942e-006    -4.961    -5.003    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.473e-009  7.700e-009    -8.072    -8.113    -0.042
   MnOH+                 4.646e-009  4.223e-009    -8.333    -8.374    -0.042
   MnSO4                 1.842e-010  1.846e-010    -9.735    -9.734     0.001
   MnCl2                 3.005e-013  3.011e-013   -12.522   -12.521     0.001
   MnCl3-                8.175e-018  7.430e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.736e-019  1.578e-019   -18.760   -18.802    -0.042
Mn(3)           1.862e-034
   Mn+3                  1.862e-034  7.871e-035   -33.730   -34.104    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.492   -83.658    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.919   -96.960    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.858e-007  5.869e-007    -6.232    -6.231     0.001
   NaCO3-                7.810e-009  7.098e-009    -8.107    -8.149    -0.042
   NaSO4-                5.356e-011  4.868e-011   -10.271   -10.313    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.188   -74.188     0.001
S(-2)           2.083e-004
   H2S                   5.855e-005  5.867e-005    -4.232    -4.232     0.001
   HS-                   5.750e-005  5.225e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.463e-005  4.472e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.219e-007  2.925e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.800e-007  2.545e-007    -6.553    -6.594    -0.042
   S5-2                  1.419e-007  1.034e-007    -6.848    -6.985    -0.137
   S4-2                  8.399e-008  6.033e-008    -7.076    -7.219    -0.144
   S6-2                  7.245e-008  5.352e-008    -7.140    -7.271    -0.132
   S-2                   7.206e-011  4.915e-011   -10.142   -10.308    -0.166
   S3-2                  3.008e-011  2.126e-011   -10.522   -10.672    -0.151
   S2-2                  1.729e-012  1.206e-012   -11.762   -11.918    -0.156
   As3S4(HS)2-           7.203e-016  6.546e-016   -15.142   -15.184    -0.042
S(6)            8.945e-008
   SO4-2                 7.158e-008  4.919e-008    -7.145    -7.308    -0.163
   CaSO4                 1.681e-008  1.684e-008    -7.774    -7.774     0.001
   MgSO4                 6.428e-010  6.440e-010    -9.192    -9.191     0.001
   MnSO4                 1.842e-010  1.846e-010    -9.735    -9.734     0.001
   FeSO4                 1.605e-010  1.608e-010    -9.795    -9.794     0.001
   NaSO4-                5.356e-011  4.868e-011   -10.271   -10.313    -0.042
   BaSO4                 8.793e-012  8.810e-012   -11.056   -11.055     0.001
   KSO4-                 6.532e-012  5.936e-012   -11.185   -11.226    -0.042
   HSO4-                 6.758e-013  6.142e-013   -12.170   -12.212    -0.042
   CaHSO4+               1.394e-014  1.267e-014   -13.856   -13.897    -0.042
   FeHSO4+               1.493e-016  1.357e-016   -15.826   -15.867    -0.042
   FeSO4+                1.257e-025  1.143e-025   -24.901   -24.942    -0.042
   Fe(SO4)2-             1.353e-031  1.230e-031   -30.869   -30.910    -0.042
   FeHSO4+2              5.761e-032  3.929e-032   -31.240   -31.406    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.50  -18.04  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.78  -13.76   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2



Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.65   -2.21   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.42  -11.56   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.62  -43.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.85  -43.06   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.79  -45.18   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.84  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.42  -90.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.54  -14.72   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 69.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.380e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.467e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.803e-003 -2.797e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.199e-004  4.199e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.707e-003  2.707e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.199e-004  Surface charge, eq

Hfo_s         
 3.902e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.547e-006       0.653  2.547e-006      -5.594
Hfo_sOMn+        1.042e-006       0.267  1.042e-006      -5.982
Hfo_sOFe+        2.557e-007       0.066  2.557e-007      -6.592
Hfo_sOH2+        3.979e-008       0.010  3.979e-008      -7.400
Hfo_sOH          1.591e-008       0.004  1.591e-008      -7.798
Hfo_sOHBa+2      1.640e-009       0.000  1.640e-009      -8.785
Hfo_sO-          1.458e-010       0.000  1.458e-010      -9.836

Hfo           
 1.199e-004  Surface charge, eq

Hfo_w         
 1.561e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.042e-004       0.668  1.042e-004      -3.982
Hfo_wOH          4.167e-005       0.267  4.167e-005      -4.380
Hfo_wOFe+        6.250e-006       0.040  6.250e-006      -5.204
Hfo_wOMn+        2.167e-006       0.014  2.167e-006      -5.664
Hfo_wOCa+        7.871e-007       0.005  7.871e-007      -6.104
Hfo_wOMg+        4.559e-007       0.003  4.559e-007      -6.341
Hfo_wO-          3.817e-007       0.002  3.817e-007      -6.418
Hfo_wOFeOH       1.311e-007       0.001  1.311e-007      -6.882
Hfo_wH2AsO3      8.192e-009       0.000  8.192e-009      -8.087
Hfo_wSO4-        1.562e-011       0.000  1.562e-011     -10.806
Hfo_wOHSO4-2     1.246e-011       0.000  1.246e-011     -10.904
Hfo_wOBa+        7.327e-012       0.000  7.327e-012     -11.135



Hfo_wOHAsO4-3    1.752e-017       0.000  1.752e-017     -16.756
Hfo_wHAsO4-      2.454e-018       0.000  2.454e-018     -17.610
Hfo_wH2AsO4      1.986e-019       0.000  1.986e-019     -18.702

Mno           
-1.157e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.362e-028       0.000  1.362e-028     -27.866
Mno_O3Ca         8.449e-030       0.000  8.449e-030     -29.073
Mno_O3-2         6.829e-030       0.000  6.829e-030     -29.166
Mno_O3HMn+       2.399e-030       0.000  2.399e-030     -29.620
Mno_O3H-         3.016e-031       0.000  3.016e-031     -30.521
Mno_O3Na-        1.429e-031       0.000  1.429e-031     -30.845
Mno_O3HCa+       1.299e-031       0.000  1.299e-031     -30.887
Mno_O3Mg         1.046e-031       0.000  1.046e-031     -30.980
Mno_O3Ba         3.701e-032       0.000  3.701e-032     -31.432
Mno_O3HMg+       1.089e-033       0.000  1.089e-033     -32.963
Mno_O3HBa+       1.017e-033       0.000  1.017e-033     -32.992
Mno_O3HNa        5.889e-034       0.000  5.889e-034     -33.230
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.873e-041       0.000  8.873e-041     -40.052
Mno_O3H3Cl       2.189e-043       0.000  2.189e-043     -42.660

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.227e-007  3.227e-007
Ba               5.442e-007  5.442e-007
C                1.371e-002  1.371e-002
Ca               2.618e-003  2.618e-003
Cl               9.873e-005  9.873e-005
Fe               8.344e-005  8.344e-005
K                1.893e-005  1.893e-005
Mg               8.441e-005  8.441e-005
Mn               4.509e-005  4.509e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.892      Charge balance
                                       pe  =  -3.920      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.425e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.121e-003
                       Total CO2 (mol/kg)  =  7.481e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.205e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.76
                               Iterations  =  30
                                  Total H  = 1.110433e+002
                                  Total O  = 5.552703e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.396e-007  1.283e-007    -6.855    -6.892    -0.037
   OH-                   8.586e-008  7.803e-008    -7.066    -7.108    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000



As(3)           3.227e-007
   AsS(OH)(HS)-          3.220e-007  2.926e-007    -6.492    -6.534    -0.042
   H3AsO3                7.631e-010  7.646e-010    -9.117    -9.117     0.001
   H2AsO3-               4.644e-012  4.220e-012   -11.333   -11.375    -0.042
   As3S4(HS)2-           7.194e-016  6.538e-016   -15.143   -15.185    -0.042
   H4AsO3+               5.346e-017  4.859e-017   -16.272   -16.313    -0.042
   HAsO3-2               9.625e-020  6.566e-020   -19.017   -19.183    -0.166
   AsO3-3                2.415e-028  1.021e-028   -27.617   -27.991    -0.374
As(5)           2.221e-018
   H2AsO4-               1.292e-018  1.174e-018   -17.889   -17.930    -0.042
   HAsO4-2               9.287e-019  6.335e-019   -18.032   -18.198    -0.166
   H3AsO4                3.000e-023  3.005e-023   -22.523   -22.522     0.001
   AsO4-3                2.615e-023  1.106e-023   -22.583   -22.956    -0.374
Ba              5.442e-007
   Ba+2                  5.239e-007  3.574e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.991e-008  1.810e-008    -7.701    -7.742    -0.042
   BaCO3                 3.559e-010  3.566e-010    -9.449    -9.448     0.001
   BaSO4                 8.671e-012  8.688e-012   -11.062   -11.061     0.001
   BaOH+                 1.039e-013  9.439e-014   -12.984   -13.025    -0.042
C(-4)           6.226e-003
   CH4                   6.226e-003  6.238e-003    -2.206    -2.205     0.001
C(4)            7.481e-003
   HCO3-                 5.795e-003  5.282e-003    -2.237    -2.277    -0.040
   CO2                   1.521e-003  1.524e-003    -2.818    -2.817     0.001
   CaHCO3+               1.271e-004  1.156e-004    -3.896    -3.937    -0.042
   MnHCO3+               1.093e-005  9.930e-006    -4.962    -5.003    -0.042
   FeHCO3+               1.068e-005  9.704e-006    -4.972    -5.013    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.799e-006  3.452e-006    -5.420    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.797e-006  1.931e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.853e-007  5.865e-007    -6.233    -6.232     0.001
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   BaHCO3+               1.991e-008  1.810e-008    -7.701    -7.742    -0.042
   NaCO3-                7.813e-009  7.101e-009    -8.107    -8.149    -0.042
   BaCO3                 3.559e-010  3.566e-010    -9.449    -9.448     0.001
Ca              2.618e-003
   Ca+2                  2.485e-003  1.715e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.271e-004  1.156e-004    -3.896    -3.937    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.657e-008  1.660e-008    -7.781    -7.780     0.001
   CaOH+                 2.441e-009  2.219e-009    -8.612    -8.654    -0.042
   CaHSO4+               1.372e-014  1.247e-014   -13.863   -13.904    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.470e-009  7.698e-009    -8.072    -8.114    -0.042
   FeCl+                 2.500e-009  2.272e-009    -8.602    -8.644    -0.042
   MnCl2                 3.004e-013  3.010e-013   -12.522   -12.521     0.001
   MnCl3-                8.172e-018  7.427e-018   -17.088   -17.129    -0.042
   FeCl+2                8.373e-025  5.711e-025   -24.077   -24.243    -0.166
   FeCl2+                2.515e-028  2.285e-028   -27.600   -27.641    -0.042
   FeCl3                 2.043e-033  2.047e-033   -32.690   -32.689     0.001
Fe(2)           8.344e-005
   Fe(HS)2               4.465e-005  4.473e-005    -4.350    -4.349     0.001
   Fe+2                  2.693e-005  1.837e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.068e-005  9.704e-006    -4.972    -5.013    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.802e-007  2.546e-007    -6.553    -6.594    -0.042
   FeOH+                 4.982e-008  4.528e-008    -7.303    -7.344    -0.042
   FeCl+                 2.500e-009  2.272e-009    -8.602    -8.644    -0.042
   FeSO4                 1.581e-010  1.584e-010    -9.801    -9.800     0.001
   Fe(OH)2               2.998e-012  3.004e-012   -11.523   -11.522     0.001
   Fe(OH)3-              9.572e-016  8.699e-016   -15.019   -15.061    -0.042
   FeHSO4+               1.470e-016  1.336e-016   -15.833   -15.874    -0.042
Fe(3)           5.788e-014
   Fe(OH)2+              3.017e-014  2.742e-014   -13.520   -13.562    -0.042



   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.154e-016  1.957e-016   -15.667   -15.708    -0.042
   FeOH+2                1.557e-017  1.062e-017   -16.808   -16.974    -0.166
   Fe+3                  4.992e-022  2.111e-022   -21.302   -21.675    -0.374
   FeCl+2                8.373e-025  5.711e-025   -24.077   -24.243    -0.166
   FeSO4+                1.235e-025  1.123e-025   -24.908   -24.950    -0.042
   FeCl2+                2.515e-028  2.285e-028   -27.600   -27.641    -0.042
   Fe(SO4)2-             1.311e-031  1.191e-031   -30.882   -30.924    -0.042
   FeHSO4+2              5.653e-032  3.856e-032   -31.248   -31.414    -0.166
   Fe2(OH)2+4            1.403e-032  3.038e-033   -31.853   -32.517    -0.664
   FeCl3                 2.043e-033  2.047e-033   -32.690   -32.689     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.721   -43.759    -1.038
H(0)            1.605e-009
   H2                    8.027e-010  8.043e-010    -9.095    -9.095     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.441e-012  5.853e-012   -11.191   -11.233    -0.042
Mg              8.441e-005
   Mg+2                  8.050e-005  5.586e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.799e-006  3.452e-006    -5.420    -5.462    -0.042
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   MgOH+                 1.739e-009  1.581e-009    -8.760    -8.801    -0.042
   MgSO4                 6.339e-010  6.351e-010    -9.198    -9.197     0.001
Mn(2)           4.509e-005
   Mn+2                  3.092e-005  2.109e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.093e-005  9.930e-006    -4.962    -5.003    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.470e-009  7.698e-009    -8.072    -8.114    -0.042
   MnOH+                 4.650e-009  4.226e-009    -8.333    -8.374    -0.042
   MnSO4                 1.816e-010  1.819e-010    -9.741    -9.740     0.001
   MnCl2                 3.004e-013  3.010e-013   -12.522   -12.521     0.001
   MnCl3-                8.172e-018  7.427e-018   -17.088   -17.129    -0.042
   Mn(OH)3-              1.742e-019  1.583e-019   -18.759   -18.801    -0.042
Mn(3)           1.855e-034
   Mn+3                  1.855e-034  7.843e-035   -33.732   -34.105    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.493   -83.660    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.922   -96.963    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.853e-007  5.865e-007    -6.233    -6.232     0.001
   NaCO3-                7.813e-009  7.101e-009    -8.107    -8.149    -0.042
   NaSO4-                5.281e-011  4.799e-011   -10.277   -10.319    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.192   -74.191     0.001
S(-2)           2.083e-004
   H2S                   5.850e-005  5.862e-005    -4.233    -4.232     0.001
   HS-                   5.752e-005  5.227e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.465e-005  4.473e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.220e-007  2.926e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.802e-007  2.546e-007    -6.553    -6.594    -0.042
   S5-2                  1.421e-007  1.036e-007    -6.847    -6.985    -0.137
   S4-2                  8.411e-008  6.042e-008    -7.075    -7.219    -0.144
   S6-2                  7.256e-008  5.360e-008    -7.139    -7.271    -0.132
   S-2                   7.216e-011  4.922e-011   -10.142   -10.308    -0.166
   S3-2                  3.012e-011  2.129e-011   -10.521   -10.672    -0.151
   S2-2                  1.732e-012  1.208e-012   -11.761   -11.918    -0.156
   As3S4(HS)2-           7.194e-016  6.538e-016   -15.143   -15.185    -0.042
S(6)            8.818e-008
   SO4-2                 7.057e-008  4.850e-008    -7.151    -7.314    -0.163
   CaSO4                 1.657e-008  1.660e-008    -7.781    -7.780     0.001
   MgSO4                 6.339e-010  6.351e-010    -9.198    -9.197     0.001
   MnSO4                 1.816e-010  1.819e-010    -9.741    -9.740     0.001
   FeSO4                 1.581e-010  1.584e-010    -9.801    -9.800     0.001
   NaSO4-                5.281e-011  4.799e-011   -10.277   -10.319    -0.042
   BaSO4                 8.671e-012  8.688e-012   -11.062   -11.061     0.001



   KSO4-                 6.441e-012  5.853e-012   -11.191   -11.233    -0.042
   HSO4-                 6.655e-013  6.048e-013   -12.177   -12.218    -0.042
   CaHSO4+               1.372e-014  1.247e-014   -13.863   -13.904    -0.042
   FeHSO4+               1.470e-016  1.336e-016   -15.833   -15.874    -0.042
   FeSO4+                1.235e-025  1.123e-025   -24.908   -24.950    -0.042
   Fe(SO4)2-             1.311e-031  1.191e-031   -30.882   -30.924    -0.042
   FeHSO4+2              5.653e-032  3.856e-032   -31.248   -31.414    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.08   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.79  -13.76   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.50  -10.08   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.63  -43.46   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.86  -43.07   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.73  -42.01   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.81  -45.20   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.61  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.44  -90.15   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.66  -11.99    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2



O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.54  -14.72   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 70.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.466e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.682e-003 -2.918e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.199e-004  4.199e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.829e-003  2.829e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.180e-004  Surface charge, eq

Hfo_s         
 3.841e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.506e-006       0.652  2.506e-006      -5.601
Hfo_sOMn+        1.026e-006       0.267  1.026e-006      -5.989
Hfo_sOFe+        2.519e-007       0.066  2.519e-007      -6.599
Hfo_sOH2+        3.913e-008       0.010  3.913e-008      -7.408
Hfo_sOH          1.566e-008       0.004  1.566e-008      -7.805



Hfo_sOHBa+2      1.615e-009       0.000  1.615e-009      -8.792
Hfo_sO-          1.437e-010       0.000  1.437e-010      -9.843

Hfo           
 1.180e-004  Surface charge, eq

Hfo_w         
 1.536e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.026e-004       0.667  1.026e-004      -3.989
Hfo_wOH          4.105e-005       0.267  4.105e-005      -4.387
Hfo_wOFe+        6.162e-006       0.040  6.162e-006      -5.210
Hfo_wOMn+        2.137e-006       0.014  2.137e-006      -5.670
Hfo_wOCa+        7.761e-007       0.005  7.761e-007      -6.110
Hfo_wOMg+        4.497e-007       0.003  4.497e-007      -6.347
Hfo_wO-          3.765e-007       0.002  3.765e-007      -6.424
Hfo_wOFeOH       1.294e-007       0.001  1.294e-007      -6.888
Hfo_wH2AsO3      8.078e-009       0.000  8.078e-009      -8.093
Hfo_wSO4-        1.516e-011       0.000  1.516e-011     -10.819
Hfo_wOHSO4-2     1.211e-011       0.000  1.211e-011     -10.917
Hfo_wOBa+        7.228e-012       0.000  7.228e-012     -11.141
Hfo_wOHAsO4-3    1.727e-017       0.000  1.727e-017     -16.763
Hfo_wHAsO4-      2.413e-018       0.000  2.413e-018     -17.617
Hfo_wH2AsO4      1.950e-019       0.000  1.950e-019     -18.710

Mno           
-1.160e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.364e-028       0.000  1.364e-028     -27.865
Mno_O3Ca         8.466e-030       0.000  8.466e-030     -29.072
Mno_O3-2         6.845e-030       0.000  6.845e-030     -29.165
Mno_O3HMn+       2.401e-030       0.000  2.401e-030     -29.620
Mno_O3H-         3.019e-031       0.000  3.019e-031     -30.520
Mno_O3Na-        1.433e-031       0.000  1.433e-031     -30.844
Mno_O3HCa+       1.300e-031       0.000  1.300e-031     -30.886
Mno_O3Mg         1.049e-031       0.000  1.049e-031     -30.979
Mno_O3Ba         3.710e-032       0.000  3.710e-032     -31.431
Mno_O3HMg+       1.091e-033       0.000  1.091e-033     -32.962
Mno_O3HBa+       1.019e-033       0.000  1.019e-033     -32.992
Mno_O3HNa        5.896e-034       0.000  5.896e-034     -33.229
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.863e-041       0.000  8.863e-041     -40.052
Mno_O3H3Cl       2.187e-043       0.000  2.187e-043     -42.660

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.229e-007  3.229e-007
Ba               5.442e-007  5.442e-007
C                1.378e-002  1.378e-002
Ca               2.617e-003  2.617e-003
Cl               9.873e-005  9.873e-005
Fe               8.343e-005  8.343e-005
K                1.893e-005  1.893e-005
Mg               8.441e-005  8.441e-005
Mn               4.506e-005  4.506e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.892      Charge balance
                                       pe  =  -3.921      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.420e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.117e-003
                       Total CO2 (mol/kg)  =  7.473e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.186e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.75
                               Iterations  =  32
                                  Total H  = 1.110439e+002
                                  Total O  = 5.552711e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.394e-007  1.281e-007    -6.856    -6.892    -0.037
   OH-                   8.596e-008  7.812e-008    -7.066    -7.107    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.229e-007
   AsS(OH)(HS)-          3.221e-007  2.927e-007    -6.492    -6.534    -0.042
   H3AsO3                7.638e-010  7.653e-010    -9.117    -9.116     0.001
   H2AsO3-               4.653e-012  4.229e-012   -11.332   -11.374    -0.042
   As3S4(HS)2-           7.185e-016  6.530e-016   -15.144   -15.185    -0.042
   H4AsO3+               5.344e-017  4.857e-017   -16.272   -16.314    -0.042
   HAsO3-2               9.654e-020  6.586e-020   -19.015   -19.181    -0.166
   AsO3-3                2.425e-028  1.026e-028   -27.615   -27.989    -0.374
As(5)           2.218e-018
   H2AsO4-               1.290e-018  1.172e-018   -17.889   -17.931    -0.042
   HAsO4-2               9.280e-019  6.331e-019   -18.032   -18.199    -0.166
   H3AsO4                2.991e-023  2.996e-023   -22.524   -22.523     0.001
   AsO4-3                2.615e-023  1.106e-023   -22.582   -22.956    -0.374
Ba              5.442e-007
   Ba+2                  5.240e-007  3.575e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.990e-008  1.808e-008    -7.701    -7.743    -0.042
   BaCO3                 3.561e-010  3.568e-010    -9.448    -9.448     0.001
   BaSO4                 8.552e-012  8.569e-012   -11.068   -11.067     0.001
   BaOH+                 1.040e-013  9.452e-014   -12.983   -13.024    -0.042
C(-4)           6.310e-003
   CH4                   6.310e-003  6.323e-003    -2.200    -2.199     0.001
C(4)            7.473e-003
   HCO3-                 5.790e-003  5.278e-003    -2.237    -2.278    -0.040
   CO2                   1.518e-003  1.521e-003    -2.819    -2.818     0.001
   CaHCO3+               1.270e-004  1.154e-004    -3.896    -3.938    -0.042
   MnHCO3+               1.091e-005  9.918e-006    -4.962    -5.004    -0.042
   FeHCO3+               1.066e-005  9.692e-006    -4.972    -5.014    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.797e-006  3.450e-006    -5.421    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.798e-006  1.932e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.849e-007  5.860e-007    -6.233    -6.232     0.001
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   BaHCO3+               1.990e-008  1.808e-008    -7.701    -7.743    -0.042
   NaCO3-                7.816e-009  7.104e-009    -8.107    -8.149    -0.042
   BaCO3                 3.561e-010  3.568e-010    -9.448    -9.448     0.001
Ca              2.617e-003
   Ca+2                  2.484e-003  1.714e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.270e-004  1.154e-004    -3.896    -3.938    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.633e-008  1.636e-008    -7.787    -7.786     0.001
   CaOH+                 2.443e-009  2.220e-009    -8.612    -8.654    -0.042
   CaHSO4+               1.351e-014  1.228e-014   -13.869   -13.911    -0.042
Cl              9.873e-005



   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.467e-009  7.695e-009    -8.072    -8.114    -0.042
   FeCl+                 2.499e-009  2.271e-009    -8.602    -8.644    -0.042
   MnCl2                 3.003e-013  3.009e-013   -12.522   -12.522     0.001
   MnCl3-                8.169e-018  7.425e-018   -17.088   -17.129    -0.042
   FeCl+2                8.343e-025  5.691e-025   -24.079   -24.245    -0.166
   FeCl2+                2.506e-028  2.278e-028   -27.601   -27.643    -0.042
   FeCl3                 2.036e-033  2.040e-033   -32.691   -32.690     0.001
Fe(2)           8.343e-005
   Fe(HS)2               4.466e-005  4.475e-005    -4.350    -4.349     0.001
   Fe+2                  2.692e-005  1.836e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.066e-005  9.692e-006    -4.972    -5.014    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.804e-007  2.548e-007    -6.552    -6.594    -0.042
   FeOH+                 4.986e-008  4.531e-008    -7.302    -7.344    -0.042
   FeCl+                 2.499e-009  2.271e-009    -8.602    -8.644    -0.042
   FeSO4                 1.559e-010  1.562e-010    -9.807    -9.806     0.001
   Fe(OH)2               3.004e-012  3.010e-012   -11.522   -11.521     0.001
   Fe(OH)3-              9.602e-016  8.726e-016   -15.018   -15.059    -0.042
   FeHSO4+               1.447e-016  1.315e-016   -15.839   -15.881    -0.042
Fe(3)           5.785e-014
   Fe(OH)2+              3.014e-014  2.739e-014   -13.521   -13.562    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.156e-016  1.960e-016   -15.666   -15.708    -0.042
   FeOH+2                1.554e-017  1.060e-017   -16.809   -16.975    -0.166
   Fe+3                  4.973e-022  2.104e-022   -21.303   -21.677    -0.374
   FeCl+2                8.343e-025  5.691e-025   -24.079   -24.245    -0.166
   FeSO4+                1.214e-025  1.103e-025   -24.916   -24.957    -0.042
   FeCl2+                2.506e-028  2.278e-028   -27.601   -27.643    -0.042
   Fe(SO4)2-             1.270e-031  1.154e-031   -30.896   -30.938    -0.042
   FeHSO4+2              5.548e-032  3.785e-032   -31.256   -31.422    -0.166
   Fe2(OH)2+4            1.396e-032  3.024e-033   -31.855   -32.519    -0.664
   FeCl3                 2.036e-033  2.040e-033   -32.691   -32.690     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.724   -43.762    -1.038
H(0)            1.612e-009
   H2                    8.058e-010  8.074e-010    -9.094    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.351e-012  5.772e-012   -11.197   -11.239    -0.042
Mg              8.441e-005
   Mg+2                  8.051e-005  5.587e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.797e-006  3.450e-006    -5.421    -5.462    -0.042
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   MgOH+                 1.742e-009  1.583e-009    -8.759    -8.801    -0.042
   MgSO4                 6.252e-010  6.264e-010    -9.204    -9.203     0.001
Mn(2)           4.506e-005
   Mn+2                  3.090e-005  2.108e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.091e-005  9.918e-006    -4.962    -5.004    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.467e-009  7.695e-009    -8.072    -8.114    -0.042
   MnOH+                 4.653e-009  4.229e-009    -8.332    -8.374    -0.042
   MnSO4                 1.790e-010  1.793e-010    -9.747    -9.746     0.001
   MnCl2                 3.003e-013  3.009e-013   -12.522   -12.522     0.001
   MnCl3-                8.169e-018  7.425e-018   -17.088   -17.129    -0.042
   Mn(OH)3-              1.747e-019  1.588e-019   -18.758   -18.799    -0.042
Mn(3)           1.848e-034
   Mn+3                  1.848e-034  7.816e-035   -33.733   -34.107    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.495   -83.661    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.924   -96.966    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.849e-007  5.860e-007    -6.233    -6.232     0.001
   NaCO3-                7.816e-009  7.104e-009    -8.107    -8.149    -0.042
   NaSO4-                5.208e-011  4.733e-011   -10.283   -10.325    -0.042
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.195   -74.194     0.001
S(-2)           2.083e-004
   H2S                   5.846e-005  5.857e-005    -4.233    -4.232     0.001
   HS-                   5.754e-005  5.229e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.466e-005  4.475e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.221e-007  2.927e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.804e-007  2.548e-007    -6.552    -6.594    -0.042
   S5-2                  1.423e-007  1.037e-007    -6.847    -6.984    -0.137
   S4-2                  8.424e-008  6.051e-008    -7.075    -7.218    -0.144
   S6-2                  7.266e-008  5.368e-008    -7.139    -7.270    -0.131
   S-2                   7.226e-011  4.930e-011   -10.141   -10.307    -0.166
   S3-2                  3.016e-011  2.132e-011   -10.521   -10.671    -0.151
   S2-2                  1.734e-012  1.210e-012   -11.761   -11.917    -0.156
   As3S4(HS)2-           7.185e-016  6.530e-016   -15.144   -15.185    -0.042
S(6)            8.694e-008
   SO4-2                 6.958e-008  4.783e-008    -7.157    -7.320    -0.163
   CaSO4                 1.633e-008  1.636e-008    -7.787    -7.786     0.001
   MgSO4                 6.252e-010  6.264e-010    -9.204    -9.203     0.001
   MnSO4                 1.790e-010  1.793e-010    -9.747    -9.746     0.001
   FeSO4                 1.559e-010  1.562e-010    -9.807    -9.806     0.001
   NaSO4-                5.208e-011  4.733e-011   -10.283   -10.325    -0.042
   BaSO4                 8.552e-012  8.569e-012   -11.068   -11.067     0.001
   KSO4-                 6.351e-012  5.772e-012   -11.197   -11.239    -0.042
   HSO4-                 6.555e-013  5.957e-013   -12.183   -12.225    -0.042
   CaHSO4+               1.351e-014  1.228e-014   -13.869   -13.911    -0.042
   FeHSO4+               1.447e-016  1.315e-016   -15.839   -15.881    -0.042
   FeSO4+                1.214e-025  1.103e-025   -24.916   -24.957    -0.042
   Fe(SO4)2-             1.270e-031  1.154e-031   -30.896   -30.938    -0.042
   FeHSO4+2              5.548e-032  3.785e-032   -31.256   -31.422    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.05    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.80  -13.77   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.65  -43.48   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.87  -43.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.74  -42.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.82  -45.21   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.46  -90.17   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.67  -12.00    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.55  -14.73   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 71.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.420e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.464e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.561e-003 -3.039e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.200e-004  4.200e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.950e-003  2.950e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.161e-004  Surface charge, eq

Hfo_s         
 3.781e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.466e-006       0.652  2.466e-006      -5.608
Hfo_sOMn+        1.011e-006       0.267  1.011e-006      -5.995
Hfo_sOFe+        2.482e-007       0.066  2.482e-007      -6.605
Hfo_sOH2+        3.847e-008       0.010  3.847e-008      -7.415
Hfo_sOH          1.542e-008       0.004  1.542e-008      -7.812
Hfo_sOHBa+2      1.590e-009       0.000  1.590e-009      -8.799
Hfo_sO-          1.416e-010       0.000  1.416e-010      -9.849

Hfo           
 1.161e-004  Surface charge, eq

Hfo_w         
 1.512e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.009e-004       0.667  1.009e-004      -3.996
Hfo_wOH          4.044e-005       0.267  4.044e-005      -4.393
Hfo_wOFe+        6.074e-006       0.040  6.074e-006      -5.217
Hfo_wOMn+        2.106e-006       0.014  2.106e-006      -5.677
Hfo_wOCa+        7.650e-007       0.005  7.650e-007      -6.116
Hfo_wOMg+        4.436e-007       0.003  4.436e-007      -6.353
Hfo_wO-          3.713e-007       0.002  3.713e-007      -6.430
Hfo_wOFeOH       1.277e-007       0.001  1.277e-007      -6.894
Hfo_wH2AsO3      7.963e-009       0.000  7.963e-009      -8.099
Hfo_wSO4-        1.471e-011       0.000  1.471e-011     -10.832
Hfo_wOHSO4-2     1.176e-011       0.000  1.176e-011     -10.930
Hfo_wOBa+        7.128e-012       0.000  7.128e-012     -11.147
Hfo_wOHAsO4-3    1.702e-017       0.000  1.702e-017     -16.769
Hfo_wHAsO4-      2.372e-018       0.000  2.372e-018     -17.625
Hfo_wH2AsO4      1.915e-019       0.000  1.915e-019     -18.718

Mno           
-5.324e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.256e-031       0.000  6.256e-031     -30.204
Mno_O3Ca         3.882e-032       0.000  3.882e-032     -31.411
Mno_O3-2         3.140e-032       0.000  3.140e-032     -31.503
Mno_O3HMn+       1.099e-032       0.000  1.099e-032     -31.959
Mno_O3H-         1.383e-033       0.000  1.383e-033     -32.859
Mno_O3Na-        6.572e-034       0.000  6.572e-034     -33.182
Mno_O3HCa+       5.952e-034       0.000  5.952e-034     -33.225
Mno_O3Mg         4.813e-034       0.000  4.813e-034     -33.318
Mno_O3Ba         1.702e-034       0.000  1.702e-034     -33.769
Mno_O3HMg+       4.998e-036       0.000  4.998e-036     -35.301
Mno_O3HBa+       4.669e-036       0.000  4.669e-036     -35.331
Mno_O3HNa        2.701e-036       0.000  2.701e-036     -35.568



Mno_O3H2         4.576e-038       0.000  4.576e-038     -37.339
Mno_O3H3+        4.051e-043       0.000  4.051e-043     -42.392
Mno_O3H3Cl       9.997e-046       0.000  9.997e-046     -45.000

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.230e-007  3.230e-007
Ba               5.442e-007  5.442e-007
C                1.386e-002  1.386e-002
Ca               2.615e-003  2.615e-003
Cl               9.873e-005  9.873e-005
Fe               8.341e-005  8.341e-005
K                1.893e-005  1.893e-005
Mg               8.442e-005  8.442e-005
Mn               4.503e-005  4.503e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.893      Charge balance
                                       pe  =  -3.922      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.416e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.112e-003
                       Total CO2 (mol/kg)  =  7.466e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.168e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.74
                               Iterations  =  43
                                  Total H  = 1.110444e+002
                                  Total O  = 5.552718e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.393e-007  1.280e-007    -6.856    -6.893    -0.037
   OH-                   8.606e-008  7.821e-008    -7.065    -7.107    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.230e-007
   AsS(OH)(HS)-          3.222e-007  2.928e-007    -6.492    -6.533    -0.042
   H3AsO3                7.644e-010  7.659e-010    -9.117    -9.116     0.001
   H2AsO3-               4.662e-012  4.237e-012   -11.331   -11.373    -0.042
   As3S4(HS)2-           7.177e-016  6.522e-016   -15.144   -15.186    -0.042
   H4AsO3+               5.343e-017  4.856e-017   -16.272   -16.314    -0.042
   HAsO3-2               9.684e-020  6.607e-020   -19.014   -19.180    -0.166
   AsO3-3                2.435e-028  1.030e-028   -27.613   -27.987    -0.374
As(5)           2.215e-018
   H2AsO4-               1.287e-018  1.170e-018   -17.890   -17.932    -0.042
   HAsO4-2               9.272e-019  6.326e-019   -18.033   -18.199    -0.166
   H3AsO4                2.982e-023  2.987e-023   -22.526   -22.525     0.001
   AsO4-3                2.616e-023  1.107e-023   -22.582   -22.956    -0.374
Ba              5.442e-007
   Ba+2                  5.240e-007  3.575e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.989e-008  1.807e-008    -7.701    -7.743    -0.042
   BaCO3                 3.563e-010  3.570e-010    -9.448    -9.447     0.001
   BaSO4                 8.437e-012  8.453e-012   -11.074   -11.073     0.001
   BaOH+                 1.041e-013  9.464e-014   -12.982   -13.024    -0.042
C(-4)           6.395e-003
   CH4                   6.395e-003  6.408e-003    -2.194    -2.193     0.001
C(4)            7.466e-003
   HCO3-                 5.786e-003  5.274e-003    -2.238    -2.278    -0.040



   CO2                   1.515e-003  1.518e-003    -2.820    -2.819     0.001
   CaHCO3+               1.268e-004  1.153e-004    -3.897    -3.938    -0.042
   MnHCO3+               1.090e-005  9.907e-006    -4.963    -5.004    -0.042
   FeHCO3+               1.065e-005  9.681e-006    -4.973    -5.014    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.794e-006  3.449e-006    -5.421    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.799e-006  1.933e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.845e-007  5.856e-007    -6.233    -6.232     0.001
   MgCO3                 1.029e-007  1.031e-007    -6.988    -6.987     0.001
   BaHCO3+               1.989e-008  1.807e-008    -7.701    -7.743    -0.042
   NaCO3-                7.820e-009  7.107e-009    -8.107    -8.148    -0.042
   BaCO3                 3.563e-010  3.570e-010    -9.448    -9.447     0.001
Ca              2.615e-003
   Ca+2                  2.483e-003  1.714e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.268e-004  1.153e-004    -3.897    -3.938    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.610e-008  1.613e-008    -7.793    -7.792     0.001
   CaOH+                 2.445e-009  2.222e-009    -8.612    -8.653    -0.042
   CaHSO4+               1.331e-014  1.209e-014   -13.876   -13.917    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.463e-009  7.692e-009    -8.072    -8.114    -0.042
   FeCl+                 2.498e-009  2.270e-009    -8.602    -8.644    -0.042
   MnCl2                 3.002e-013  3.008e-013   -12.523   -12.522     0.001
   MnCl3-                8.167e-018  7.422e-018   -17.088   -17.129    -0.042
   FeCl+2                8.313e-025  5.672e-025   -24.080   -24.246    -0.166
   FeCl2+                2.497e-028  2.270e-028   -27.603   -27.644    -0.042
   FeCl3                 2.030e-033  2.033e-033   -32.693   -32.692     0.001
Fe(2)           8.341e-005
   Fe(HS)2               4.467e-005  4.476e-005    -4.350    -4.349     0.001
   Fe+2                  2.690e-005  1.836e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.065e-005  9.681e-006    -4.973    -5.014    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.805e-007  2.550e-007    -6.552    -6.594    -0.042
   FeOH+                 4.990e-008  4.535e-008    -7.302    -7.343    -0.042
   FeCl+                 2.498e-009  2.270e-009    -8.602    -8.644    -0.042
   FeSO4                 1.537e-010  1.540e-010    -9.813    -9.813     0.001
   Fe(OH)2               3.010e-012  3.016e-012   -11.521   -11.521     0.001
   Fe(OH)3-              9.631e-016  8.753e-016   -15.016   -15.058    -0.042
   FeHSO4+               1.425e-016  1.295e-016   -15.846   -15.888    -0.042
Fe(3)           5.781e-014
   Fe(OH)2+              3.010e-014  2.736e-014   -13.521   -13.563    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.159e-016  1.962e-016   -15.666   -15.707    -0.042
   FeOH+2                1.550e-017  1.057e-017   -16.810   -16.976    -0.166
   Fe+3                  4.955e-022  2.096e-022   -21.305   -21.679    -0.374
   FeCl+2                8.313e-025  5.672e-025   -24.080   -24.246    -0.166
   FeSO4+                1.193e-025  1.084e-025   -24.923   -24.965    -0.042
   FeCl2+                2.497e-028  2.270e-028   -27.603   -27.644    -0.042
   Fe(SO4)2-             1.232e-031  1.119e-031   -30.910   -30.951    -0.042
   FeHSO4+2              5.446e-032  3.716e-032   -31.264   -31.430    -0.166
   Fe2(OH)2+4            1.389e-032  3.010e-033   -31.857   -32.521    -0.664
   FeCl3                 2.030e-033  2.033e-033   -32.693   -32.692     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.727   -43.764    -1.038
H(0)            1.618e-009
   H2                    8.089e-010  8.105e-010    -9.092    -9.091     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.265e-012  5.693e-012   -11.203   -11.245    -0.042
Mg              8.442e-005
   Mg+2                  8.052e-005  5.588e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.794e-006  3.449e-006    -5.421    -5.462    -0.042
   MgCO3                 1.029e-007  1.031e-007    -6.988    -6.987     0.001
   MgOH+                 1.744e-009  1.585e-009    -8.758    -8.800    -0.042
   MgSO4                 6.168e-010  6.180e-010    -9.210    -9.209     0.001



Mn(2)           4.503e-005
   Mn+2                  3.089e-005  2.108e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.090e-005  9.907e-006    -4.963    -5.004    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.463e-009  7.692e-009    -8.072    -8.114    -0.042
   MnOH+                 4.657e-009  4.232e-009    -8.332    -8.373    -0.042
   MnSO4                 1.765e-010  1.768e-010    -9.753    -9.753     0.001
   MnCl2                 3.002e-013  3.008e-013   -12.523   -12.522     0.001
   MnCl3-                8.167e-018  7.422e-018   -17.088   -17.129    -0.042
   Mn(OH)3-              1.753e-019  1.593e-019   -18.756   -18.798    -0.042
Mn(3)           1.841e-034
   Mn+3                  1.841e-034  7.789e-035   -33.735   -34.109    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.496   -83.663    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.927   -96.969    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.845e-007  5.856e-007    -6.233    -6.232     0.001
   NaCO3-                7.820e-009  7.107e-009    -8.107    -8.148    -0.042
   NaSO4-                5.137e-011  4.668e-011   -10.289   -10.331    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.199   -74.198     0.001
S(-2)           2.083e-004
   H2S                   5.841e-005  5.852e-005    -4.234    -4.233     0.001
   HS-                   5.755e-005  5.231e-005    -4.240    -4.281    -0.042
   Fe(HS)2               4.467e-005  4.476e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.222e-007  2.928e-007    -6.492    -6.533    -0.042
   Fe(HS)3-              2.805e-007  2.550e-007    -6.552    -6.594    -0.042
   S5-2                  1.425e-007  1.039e-007    -6.846    -6.984    -0.137
   S4-2                  8.436e-008  6.060e-008    -7.074    -7.218    -0.144
   S6-2                  7.277e-008  5.376e-008    -7.138    -7.270    -0.131
   S-2                   7.236e-011  4.937e-011   -10.140   -10.307    -0.166
   S3-2                  3.021e-011  2.135e-011   -10.520   -10.671    -0.151
   S2-2                  1.737e-012  1.212e-012   -11.760   -11.917    -0.156
   As3S4(HS)2-           7.177e-016  6.522e-016   -15.144   -15.186    -0.042
S(6)            8.574e-008
   SO4-2                 6.863e-008  4.718e-008    -7.164    -7.326    -0.163
   CaSO4                 1.610e-008  1.613e-008    -7.793    -7.792     0.001
   MgSO4                 6.168e-010  6.180e-010    -9.210    -9.209     0.001
   MnSO4                 1.765e-010  1.768e-010    -9.753    -9.753     0.001
   FeSO4                 1.537e-010  1.540e-010    -9.813    -9.813     0.001
   NaSO4-                5.137e-011  4.668e-011   -10.289   -10.331    -0.042
   BaSO4                 8.437e-012  8.453e-012   -11.074   -11.073     0.001
   KSO4-                 6.265e-012  5.693e-012   -11.203   -11.245    -0.042
   HSO4-                 6.458e-013  5.869e-013   -12.190   -12.231    -0.042
   CaHSO4+               1.331e-014  1.209e-014   -13.876   -13.917    -0.042
   FeHSO4+               1.425e-016  1.295e-016   -15.846   -15.888    -0.042
   FeSO4+                1.193e-025  1.084e-025   -24.923   -24.965    -0.042
   Fe(SO4)2-             1.232e-031  1.119e-031   -30.910   -30.951    -0.042
   FeHSO4+2              5.446e-032  3.716e-032   -31.264   -31.430    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.80  -13.77   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3



Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.66  -43.49   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.89  -43.10   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.76  -42.04   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.83  -45.22   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.48  -90.20   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.67  -12.00    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.56  -14.74   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 72.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.440e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.463e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.440e-003 -3.160e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.201e-004  4.201e-004
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  3.071e-003  3.071e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.142e-004  Surface charge, eq

Hfo_s         
 3.720e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.425e-006       0.652  2.425e-006      -5.615
Hfo_sOMn+        9.955e-007       0.268  9.955e-007      -6.002
Hfo_sOFe+        2.444e-007       0.066  2.444e-007      -6.612
Hfo_sOH2+        3.781e-008       0.010  3.781e-008      -7.422
Hfo_sOH          1.517e-008       0.004  1.517e-008      -7.819
Hfo_sOHBa+2      1.565e-009       0.000  1.564e-009      -8.806
Hfo_sO-          1.395e-010       0.000  1.395e-010      -9.856

Hfo           
 1.142e-004  Surface charge, eq

Hfo_w         
 1.488e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.923e-005       0.667  9.923e-005      -4.003
Hfo_wOH          3.982e-005       0.268  3.982e-005      -4.400
Hfo_wOFe+        5.985e-006       0.040  5.985e-006      -5.223
Hfo_wOMn+        2.075e-006       0.014  2.075e-006      -5.683
Hfo_wOCa+        7.538e-007       0.005  7.538e-007      -6.123
Hfo_wOMg+        4.373e-007       0.003  4.373e-007      -6.359
Hfo_wO-          3.660e-007       0.002  3.660e-007      -6.437
Hfo_wOFeOH       1.260e-007       0.001  1.260e-007      -6.900
Hfo_wH2AsO3      7.847e-009       0.000  7.847e-009      -8.105
Hfo_wSO4-        1.428e-011       0.000  1.428e-011     -10.845
Hfo_wOHSO4-2     1.143e-011       0.000  1.143e-011     -10.942
Hfo_wOBa+        7.028e-012       0.000  7.028e-012     -11.153
Hfo_wOHAsO4-3    1.676e-017       0.000  1.676e-017     -16.776



Hfo_wHAsO4-      2.332e-018       0.000  2.332e-018     -17.632
Hfo_wH2AsO4      1.880e-019       0.000  1.880e-019     -18.726

Mno           
-1.166e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.370e-033       0.000  1.370e-033     -32.863
Mno_O3Ca         8.498e-035       0.000  8.498e-035     -34.071
Mno_O3-2         6.876e-035       0.000  6.876e-035     -34.163
Mno_O3HMn+       2.404e-035       0.000  2.404e-035     -34.619
Mno_O3H-         3.026e-036       0.000  3.026e-036     -35.519
Mno_O3Na-        1.439e-036       0.000  1.439e-036     -35.842
Mno_O3HCa+       1.302e-036       0.000  1.302e-036     -35.886
Mno_O3Mg         1.054e-036       0.000  1.054e-036     -35.977
Mno_O3Ba         3.729e-037       0.000  3.729e-037     -36.428
Mno_O3HMg+       1.094e-038       0.000  1.094e-038     -37.961
Mno_O3HBa+       1.021e-038       0.000  1.021e-038     -37.991
Mno_O3HNa        5.910e-039       0.000  5.910e-039     -38.228
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        8.843e-046       0.000  8.843e-046     -45.053
Mno_O3H3Cl       2.182e-048       0.000  2.182e-048     -47.661

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.231e-007  3.231e-007
Ba               5.443e-007  5.443e-007
C                1.394e-002  1.394e-002
Ca               2.614e-003  2.614e-003
Cl               9.873e-005  9.873e-005
Fe               8.340e-005  8.340e-005
K                1.893e-005  1.893e-005
Mg               8.443e-005  8.443e-005
Mn               4.501e-005  4.501e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.893      Charge balance
                                       pe  =  -3.924      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.411e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.107e-003
                       Total CO2 (mol/kg)  =  7.458e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.149e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.72
                               Iterations  =  66
                                  Total H  = 1.110449e+002
                                  Total O  = 5.552725e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.391e-007  1.278e-007    -6.857    -6.893    -0.037
   OH-                   8.615e-008  7.830e-008    -7.065    -7.106    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.231e-007



   AsS(OH)(HS)-          3.223e-007  2.929e-007    -6.492    -6.533    -0.041
   H3AsO3                7.650e-010  7.665e-010    -9.116    -9.115     0.001
   H2AsO3-               4.671e-012  4.246e-012   -11.331   -11.372    -0.041
   As3S4(HS)2-           7.168e-016  6.515e-016   -15.145   -15.186    -0.041
   H4AsO3+               5.341e-017  4.854e-017   -16.272   -16.314    -0.041
   HAsO3-2               9.713e-020  6.628e-020   -19.013   -19.179    -0.166
   AsO3-3                2.445e-028  1.035e-028   -27.612   -27.985    -0.373
As(5)           2.212e-018
   H2AsO4-               1.285e-018  1.168e-018   -17.891   -17.933    -0.041
   HAsO4-2               9.265e-019  6.322e-019   -18.033   -18.199    -0.166
   H3AsO4                2.973e-023  2.979e-023   -22.527   -22.526     0.001
   AsO4-3                2.617e-023  1.107e-023   -22.582   -22.956    -0.373
Ba              5.443e-007
   Ba+2                  5.240e-007  3.576e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.987e-008  1.806e-008    -7.702    -7.743    -0.041
   BaCO3                 3.565e-010  3.572e-010    -9.448    -9.447     0.001
   BaSO4                 8.324e-012  8.340e-012   -11.080   -11.079     0.001
   BaOH+                 1.043e-013  9.477e-014   -12.982   -13.023    -0.041
C(-4)           6.480e-003
   CH4                   6.480e-003  6.493e-003    -2.188    -2.188     0.001
C(4)            7.458e-003
   HCO3-                 5.781e-003  5.270e-003    -2.238    -2.278    -0.040
   CO2                   1.512e-003  1.515e-003    -2.820    -2.820     0.001
   CaHCO3+               1.267e-004  1.152e-004    -3.897    -3.939    -0.041
   MnHCO3+               1.089e-005  9.896e-006    -4.963    -5.005    -0.041
   FeHCO3+               1.064e-005  9.670e-006    -4.973    -5.015    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.792e-006  3.447e-006    -5.421    -5.463    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.800e-006  1.934e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.840e-007  5.852e-007    -6.234    -6.233     0.001
   MgCO3                 1.029e-007  1.031e-007    -6.987    -6.987     0.001
   BaHCO3+               1.987e-008  1.806e-008    -7.702    -7.743    -0.041
   NaCO3-                7.823e-009  7.110e-009    -8.107    -8.148    -0.041
   BaCO3                 3.565e-010  3.572e-010    -9.448    -9.447     0.001
Ca              2.614e-003
   Ca+2                  2.482e-003  1.713e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.267e-004  1.152e-004    -3.897    -3.939    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.588e-008  1.591e-008    -7.799    -7.798     0.001
   CaOH+                 2.447e-009  2.224e-009    -8.611    -8.653    -0.041
   CaHSO4+               1.311e-014  1.191e-014   -13.883   -13.924    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.460e-009  7.689e-009    -8.073    -8.114    -0.041
   FeCl+                 2.497e-009  2.269e-009    -8.603    -8.644    -0.041
   MnCl2                 3.001e-013  3.007e-013   -12.523   -12.522     0.001
   MnCl3-                8.164e-018  7.420e-018   -17.088   -17.130    -0.041
   FeCl+2                8.285e-025  5.653e-025   -24.082   -24.248    -0.166
   FeCl2+                2.489e-028  2.262e-028   -27.604   -27.645    -0.041
   FeCl3                 2.023e-033  2.027e-033   -32.694   -32.693     0.001
Fe(2)           8.340e-005
   Fe(HS)2               4.469e-005  4.477e-005    -4.350    -4.349     0.001
   Fe+2                  2.689e-005  1.835e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.064e-005  9.670e-006    -4.973    -5.015    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.807e-007  2.551e-007    -6.552    -6.593    -0.041
   FeOH+                 4.993e-008  4.538e-008    -7.302    -7.343    -0.041
   FeCl+                 2.497e-009  2.269e-009    -8.603    -8.644    -0.041
   FeSO4                 1.516e-010  1.519e-010    -9.819    -9.819     0.001
   Fe(OH)2               3.015e-012  3.021e-012   -11.521   -11.520     0.001
   Fe(OH)3-              9.660e-016  8.780e-016   -15.015   -15.057    -0.041
   FeHSO4+               1.404e-016  1.276e-016   -15.853   -15.894    -0.041
Fe(3)           5.778e-014
   Fe(OH)2+              3.007e-014  2.733e-014   -13.522   -13.563    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001



   Fe(OH)4-              2.161e-016  1.964e-016   -15.665   -15.707    -0.041
   FeOH+2                1.546e-017  1.055e-017   -16.811   -16.977    -0.166
   Fe+3                  4.937e-022  2.089e-022   -21.306   -21.680    -0.373
   FeCl+2                8.285e-025  5.653e-025   -24.082   -24.248    -0.166
   FeSO4+                1.173e-025  1.066e-025   -24.931   -24.972    -0.041
   FeCl2+                2.489e-028  2.262e-028   -27.604   -27.645    -0.041
   Fe(SO4)2-             1.194e-031  1.086e-031   -30.923   -30.964    -0.041
   FeHSO4+2              5.348e-032  3.649e-032   -31.272   -31.438    -0.166
   Fe2(OH)2+4            1.382e-032  2.996e-033   -31.859   -32.523    -0.664
   FeCl3                 2.023e-033  2.027e-033   -32.694   -32.693     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.729   -43.767    -1.037
H(0)            1.624e-009
   H2                    8.120e-010  8.135e-010    -9.090    -9.090     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.180e-012  5.617e-012   -11.209   -11.251    -0.041
Mg              8.443e-005
   Mg+2                  8.053e-005  5.589e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.792e-006  3.447e-006    -5.421    -5.463    -0.041
   MgCO3                 1.029e-007  1.031e-007    -6.987    -6.987     0.001
   MgOH+                 1.746e-009  1.587e-009    -8.758    -8.799    -0.041
   MgSO4                 6.086e-010  6.098e-010    -9.216    -9.215     0.001
Mn(2)           4.501e-005
   Mn+2                  3.087e-005  2.107e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.089e-005  9.896e-006    -4.963    -5.005    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.460e-009  7.689e-009    -8.073    -8.114    -0.041
   MnOH+                 4.660e-009  4.235e-009    -8.332    -8.373    -0.041
   MnSO4                 1.740e-010  1.744e-010    -9.759    -9.759     0.001
   MnCl2                 3.001e-013  3.007e-013   -12.523   -12.522     0.001
   MnCl3-                8.164e-018  7.420e-018   -17.088   -17.130    -0.041
   Mn(OH)3-              1.758e-019  1.598e-019   -18.755   -18.797    -0.041
Mn(3)           1.834e-034
   Mn+3                  1.834e-034  7.763e-035   -33.736   -34.110    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.498   -83.664    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.930   -96.972    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.840e-007  5.852e-007    -6.234    -6.233     0.001
   NaCO3-                7.823e-009  7.110e-009    -8.107    -8.148    -0.041
   NaSO4-                5.067e-011  4.605e-011   -10.295   -10.337    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.202   -74.201     0.001
S(-2)           2.083e-004
   H2S                   5.836e-005  5.848e-005    -4.234    -4.233     0.001
   HS-                   5.757e-005  5.233e-005    -4.240    -4.281    -0.041
   Fe(HS)2               4.469e-005  4.477e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.223e-007  2.929e-007    -6.492    -6.533    -0.041
   Fe(HS)3-              2.807e-007  2.551e-007    -6.552    -6.593    -0.041
   S5-2                  1.427e-007  1.040e-007    -6.846    -6.983    -0.137
   S4-2                  8.447e-008  6.069e-008    -7.073    -7.217    -0.144
   S6-2                  7.287e-008  5.384e-008    -7.137    -7.269    -0.131
   S-2                   7.246e-011  4.945e-011   -10.140   -10.306    -0.166
   S3-2                  3.025e-011  2.139e-011   -10.519   -10.670    -0.151
   S2-2                  1.739e-012  1.214e-012   -11.760   -11.916    -0.156
   As3S4(HS)2-           7.168e-016  6.515e-016   -15.145   -15.186    -0.041
S(6)            8.457e-008
   SO4-2                 6.769e-008  4.654e-008    -7.169    -7.332    -0.163
   CaSO4                 1.588e-008  1.591e-008    -7.799    -7.798     0.001
   MgSO4                 6.086e-010  6.098e-010    -9.216    -9.215     0.001
   MnSO4                 1.740e-010  1.744e-010    -9.759    -9.759     0.001
   FeSO4                 1.516e-010  1.519e-010    -9.819    -9.819     0.001
   NaSO4-                5.067e-011  4.605e-011   -10.295   -10.337    -0.041
   BaSO4                 8.324e-012  8.340e-012   -11.080   -11.079     0.001
   KSO4-                 6.180e-012  5.617e-012   -11.209   -11.251    -0.041



   HSO4-                 6.363e-013  5.783e-013   -12.196   -12.238    -0.041
   CaHSO4+               1.311e-014  1.191e-014   -13.883   -13.924    -0.041
   FeHSO4+               1.404e-016  1.276e-016   -15.853   -15.894    -0.041
   FeSO4+                1.173e-025  1.066e-025   -24.931   -24.972    -0.041
   Fe(SO4)2-             1.194e-031  1.086e-031   -30.923   -30.964    -0.041
   FeHSO4+2              5.348e-032  3.649e-032   -31.272   -31.438    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.81  -13.78   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.45  -11.59   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.67  -43.50   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.90  -43.11   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.77  -42.05   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.85  -45.24   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.51  -90.22   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2



Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.56  -14.74   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 73.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.460e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.461e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.319e-003 -3.281e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.201e-004  4.201e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.192e-003  3.192e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.124e-004  Surface charge, eq

Hfo_s         
 3.659e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      2.385e-006       0.652  2.385e-006      -5.622
Hfo_sOMn+        9.800e-007       0.268  9.800e-007      -6.009
Hfo_sOFe+        2.406e-007       0.066  2.406e-007      -6.619
Hfo_sOH2+        3.715e-008       0.010  3.715e-008      -7.430
Hfo_sOH          1.492e-008       0.004  1.492e-008      -7.826
Hfo_sOHBa+2      1.539e-009       0.000  1.539e-009      -8.813
Hfo_sO-          1.373e-010       0.000  1.373e-010      -9.862

Hfo           
 1.124e-004  Surface charge, eq

Hfo_w         
 1.464e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.758e-005       0.667  9.758e-005      -4.011
Hfo_wOH          3.920e-005       0.268  3.920e-005      -4.407
Hfo_wOFe+        5.896e-006       0.040  5.896e-006      -5.229
Hfo_wOMn+        2.045e-006       0.014  2.045e-006      -5.689
Hfo_wOCa+        7.426e-007       0.005  7.426e-007      -6.129
Hfo_wOMg+        4.311e-007       0.003  4.311e-007      -6.365
Hfo_wO-          3.607e-007       0.002  3.607e-007      -6.443
Hfo_wOFeOH       1.243e-007       0.001  1.243e-007      -6.906
Hfo_wH2AsO3      7.731e-009       0.000  7.731e-009      -8.112
Hfo_wSO4-        1.385e-011       0.000  1.385e-011     -10.859
Hfo_wOHSO4-2     1.110e-011       0.000  1.110e-011     -10.955
Hfo_wOBa+        6.928e-012       0.000  6.927e-012     -11.159
Hfo_wOHAsO4-3    1.651e-017       0.000  1.651e-017     -16.782
Hfo_wHAsO4-      2.291e-018       0.000  2.291e-018     -17.640
Hfo_wH2AsO4      1.846e-019       0.000  1.846e-019     -18.734

Mno           
-1.493e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.752e-025       0.000  1.752e-025     -24.756
Mno_O3Ca         1.087e-026       0.000  1.087e-026     -25.964
Mno_O3-2         8.800e-027       0.000  8.800e-027     -26.056
Mno_O3HMn+       3.072e-027       0.000  3.072e-027     -26.513
Mno_O3H-         3.868e-028       0.000  3.868e-028     -27.412
Mno_O3Na-        1.842e-028       0.000  1.842e-028     -27.735
Mno_O3HCa+       1.663e-028       0.000  1.663e-028     -27.779
Mno_O3Mg         1.349e-028       0.000  1.349e-028     -27.870
Mno_O3Ba         4.772e-029       0.000  4.772e-029     -28.321
Mno_O3HMg+       1.398e-030       0.000  1.398e-030     -29.854
Mno_O3HBa+       1.306e-030       0.000  1.306e-030     -29.884
Mno_O3HNa        7.554e-031       0.000  7.554e-031     -30.122
Mno_O3H2         1.277e-032       0.000  1.277e-032     -31.894
Mno_O3H3+        1.128e-037       0.000  1.128e-037     -36.948
Mno_O3H3Cl       2.783e-040       0.000  2.783e-040     -39.555

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.232e-007  3.232e-007
Ba               5.443e-007  5.443e-007
C                1.402e-002  1.402e-002
Ca               2.613e-003  2.613e-003
Cl               9.873e-005  9.873e-005
Fe               8.339e-005  8.339e-005
K                1.893e-005  1.893e-005
Mg               8.443e-005  8.443e-005
Mn               4.498e-005  4.498e-005



Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.894      Charge balance
                                       pe  =  -3.925      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.406e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.103e-003
                       Total CO2 (mol/kg)  =  7.451e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.130e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.71
                               Iterations  =  42
                                  Total H  = 1.110454e+002
                                  Total O  = 5.552733e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.389e-007  1.277e-007    -6.857    -6.894    -0.037
   OH-                   8.624e-008  7.839e-008    -7.064    -7.106    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.232e-007
   AsS(OH)(HS)-          3.224e-007  2.931e-007    -6.492    -6.533    -0.041
   H3AsO3                7.657e-010  7.672e-010    -9.116    -9.115     0.001
   H2AsO3-               4.680e-012  4.254e-012   -11.330   -11.371    -0.041
   As3S4(HS)2-           7.160e-016  6.508e-016   -15.145   -15.187    -0.041
   H4AsO3+               5.339e-017  4.853e-017   -16.273   -16.314    -0.041
   HAsO3-2               9.742e-020  6.648e-020   -19.011   -19.177    -0.166
   AsO3-3                2.455e-028  1.039e-028   -27.610   -27.983    -0.373
As(5)           2.209e-018
   H2AsO4-               1.283e-018  1.166e-018   -17.892   -17.933    -0.041
   HAsO4-2               9.258e-019  6.318e-019   -18.033   -18.199    -0.166
   H3AsO4                2.964e-023  2.970e-023   -22.528   -22.527     0.001
   AsO4-3                2.617e-023  1.108e-023   -22.582   -22.956    -0.373
Ba              5.443e-007
   Ba+2                  5.241e-007  3.576e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.986e-008  1.805e-008    -7.702    -7.743    -0.041
   BaCO3                 3.567e-010  3.574e-010    -9.448    -9.447     0.001
   BaSO4                 8.215e-012  8.230e-012   -11.085   -11.085     0.001
   BaOH+                 1.044e-013  9.489e-014   -12.981   -13.023    -0.041
C(-4)           6.565e-003
   CH4                   6.565e-003  6.578e-003    -2.183    -2.182     0.001
C(4)            7.451e-003
   HCO3-                 5.777e-003  5.266e-003    -2.238    -2.278    -0.040
   CO2                   1.509e-003  1.512e-003    -2.821    -2.820     0.001
   CaHCO3+               1.266e-004  1.150e-004    -3.898    -3.939    -0.041
   MnHCO3+               1.088e-005  9.884e-006    -4.964    -5.005    -0.041
   FeHCO3+               1.063e-005  9.659e-006    -4.974    -5.015    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.790e-006  3.445e-006    -5.421    -5.463    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.800e-006  1.934e-006    -5.553    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.836e-007  5.848e-007    -6.234    -6.233     0.001
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   BaHCO3+               1.986e-008  1.805e-008    -7.702    -7.743    -0.041
   NaCO3-                7.825e-009  7.112e-009    -8.106    -8.148    -0.041
   BaCO3                 3.567e-010  3.574e-010    -9.448    -9.447     0.001
Ca              2.613e-003
   Ca+2                  2.481e-003  1.712e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.266e-004  1.150e-004    -3.898    -3.939    -0.041



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.566e-008  1.569e-008    -7.805    -7.804     0.001
   CaOH+                 2.448e-009  2.225e-009    -8.611    -8.653    -0.041
   CaHSO4+               1.291e-014  1.173e-014   -13.889   -13.931    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.457e-009  7.686e-009    -8.073    -8.114    -0.041
   FeCl+                 2.496e-009  2.268e-009    -8.603    -8.644    -0.041
   MnCl2                 3.000e-013  3.006e-013   -12.523   -12.522     0.001
   MnCl3-                8.161e-018  7.418e-018   -17.088   -17.130    -0.041
   FeCl+2                8.256e-025  5.634e-025   -24.083   -24.249    -0.166
   FeCl2+                2.481e-028  2.255e-028   -27.605   -27.647    -0.041
   FeCl3                 2.016e-033  2.020e-033   -32.695   -32.695     0.001
Fe(2)           8.339e-005
   Fe(HS)2               4.470e-005  4.479e-005    -4.350    -4.349     0.001
   Fe+2                  2.688e-005  1.834e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.063e-005  9.659e-006    -4.974    -5.015    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.809e-007  2.553e-007    -6.551    -6.593    -0.041
   FeOH+                 4.997e-008  4.542e-008    -7.301    -7.343    -0.041
   FeCl+                 2.496e-009  2.268e-009    -8.603    -8.644    -0.041
   FeSO4                 1.495e-010  1.498e-010    -9.825    -9.825     0.001
   Fe(OH)2               3.021e-012  3.027e-012   -11.520   -11.519     0.001
   Fe(OH)3-              9.689e-016  8.806e-016   -15.014   -15.055    -0.041
   FeHSO4+               1.383e-016  1.257e-016   -15.859   -15.901    -0.041
Fe(3)           5.775e-014
   Fe(OH)2+              3.003e-014  2.730e-014   -13.522   -13.564    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.163e-016  1.966e-016   -15.665   -15.706    -0.041
   FeOH+2                1.543e-017  1.053e-017   -16.812   -16.978    -0.166
   Fe+3                  4.920e-022  2.082e-022   -21.308   -21.681    -0.373
   FeCl+2                8.256e-025  5.634e-025   -24.083   -24.249    -0.166
   FeSO4+                1.154e-025  1.048e-025   -24.938   -24.979    -0.041
   FeCl2+                2.481e-028  2.255e-028   -27.605   -27.647    -0.041
   Fe(SO4)2-             1.159e-031  1.053e-031   -30.936   -30.977    -0.041
   FeHSO4+2              5.253e-032  3.584e-032   -31.280   -31.446    -0.166
   Fe2(OH)2+4            1.376e-032  2.983e-033   -31.862   -32.525    -0.664
   FeCl3                 2.016e-033  2.020e-033   -32.695   -32.695     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.732   -43.769    -1.037
H(0)            1.630e-009
   H2                    8.150e-010  8.166e-010    -9.089    -9.088     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.098e-012  5.542e-012   -11.215   -11.256    -0.041
Mg              8.443e-005
   Mg+2                  8.054e-005  5.590e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.790e-006  3.445e-006    -5.421    -5.463    -0.041
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   MgOH+                 1.749e-009  1.589e-009    -8.757    -8.799    -0.041
   MgSO4                 6.006e-010  6.017e-010    -9.221    -9.221     0.001
Mn(2)           4.498e-005
   Mn+2                  3.086e-005  2.106e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.088e-005  9.884e-006    -4.964    -5.005    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.457e-009  7.686e-009    -8.073    -8.114    -0.041
   MnOH+                 4.663e-009  4.239e-009    -8.331    -8.373    -0.041
   MnSO4                 1.716e-010  1.720e-010    -9.765    -9.765     0.001
   MnCl2                 3.000e-013  3.006e-013   -12.523   -12.522     0.001
   MnCl3-                8.161e-018  7.418e-018   -17.088   -17.130    -0.041
   Mn(OH)3-              1.763e-019  1.602e-019   -18.754   -18.795    -0.041
Mn(3)           1.828e-034
   Mn+3                  1.828e-034  7.737e-035   -33.738   -34.111    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.499   -83.665    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.933   -96.974    -0.041
Na              2.176e-004



   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.836e-007  5.848e-007    -6.234    -6.233     0.001
   NaCO3-                7.825e-009  7.112e-009    -8.106    -8.148    -0.041
   NaSO4-                5.000e-011  4.544e-011   -10.301   -10.343    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.205   -74.204     0.001
S(-2)           2.083e-004
   H2S                   5.832e-005  5.843e-005    -4.234    -4.233     0.001
   HS-                   5.759e-005  5.234e-005    -4.240    -4.281    -0.041
   Fe(HS)2               4.470e-005  4.479e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.224e-007  2.931e-007    -6.492    -6.533    -0.041
   Fe(HS)3-              2.809e-007  2.553e-007    -6.551    -6.593    -0.041
   S5-2                  1.429e-007  1.042e-007    -6.845    -6.982    -0.137
   S4-2                  8.459e-008  6.078e-008    -7.073    -7.216    -0.144
   S6-2                  7.297e-008  5.392e-008    -7.137    -7.268    -0.131
   S-2                   7.256e-011  4.952e-011   -10.139   -10.305    -0.166
   S3-2                  3.029e-011  2.142e-011   -10.519   -10.669    -0.151
   S2-2                  1.742e-012  1.216e-012   -11.759   -11.915    -0.156
   As3S4(HS)2-           7.160e-016  6.508e-016   -15.145   -15.187    -0.041
S(6)            8.343e-008
   SO4-2                 6.678e-008  4.592e-008    -7.175    -7.338    -0.163
   CaSO4                 1.566e-008  1.569e-008    -7.805    -7.804     0.001
   MgSO4                 6.006e-010  6.017e-010    -9.221    -9.221     0.001
   MnSO4                 1.716e-010  1.720e-010    -9.765    -9.765     0.001
   FeSO4                 1.495e-010  1.498e-010    -9.825    -9.825     0.001
   NaSO4-                5.000e-011  4.544e-011   -10.301   -10.343    -0.041
   BaSO4                 8.215e-012  8.230e-012   -11.085   -11.085     0.001
   KSO4-                 6.098e-012  5.542e-012   -11.215   -11.256    -0.041
   HSO4-                 6.271e-013  5.700e-013   -12.203   -12.244    -0.041
   CaHSO4+               1.291e-014  1.173e-014   -13.889   -13.931    -0.041
   FeHSO4+               1.383e-016  1.257e-016   -15.859   -15.901    -0.041
   FeSO4+                1.154e-025  1.048e-025   -24.938   -24.979    -0.041
   Fe(SO4)2-             1.159e-031  1.053e-031   -30.936   -30.977    -0.041
   FeHSO4+2              5.253e-032  3.584e-032   -31.280   -31.446    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.81  -13.78   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.45  -11.59   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.69  -43.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.91  -43.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.78  -42.06   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.53  -90.24   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 74.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.480e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.460e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.198e-003 -3.402e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.202e-004  4.202e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.313e-003  3.313e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.105e-004  Surface charge, eq

Hfo_s         
 3.599e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.345e-006       0.652  2.345e-006      -5.630
Hfo_sOMn+        9.646e-007       0.268  9.646e-007      -6.016
Hfo_sOFe+        2.368e-007       0.066  2.368e-007      -6.626
Hfo_sOH2+        3.650e-008       0.010  3.650e-008      -7.438
Hfo_sOH          1.468e-008       0.004  1.468e-008      -7.833
Hfo_sOHBa+2      1.514e-009       0.000  1.514e-009      -8.820
Hfo_sO-          1.352e-010       0.000  1.352e-010      -9.869

Hfo           
 1.105e-004  Surface charge, eq

Hfo_w         
 1.440e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.592e-005       0.666  9.592e-005      -4.018
Hfo_wOH          3.858e-005       0.268  3.857e-005      -4.414
Hfo_wOFe+        5.807e-006       0.040  5.807e-006      -5.236
Hfo_wOMn+        2.014e-006       0.014  2.014e-006      -5.696
Hfo_wOCa+        7.314e-007       0.005  7.314e-007      -6.136
Hfo_wOMg+        4.248e-007       0.003  4.248e-007      -6.372
Hfo_wO-          3.554e-007       0.002  3.554e-007      -6.449
Hfo_wOFeOH       1.225e-007       0.001  1.225e-007      -6.912
Hfo_wH2AsO3      7.615e-009       0.000  7.615e-009      -8.118
Hfo_wSO4-        1.344e-011       0.000  1.344e-011     -10.872
Hfo_wOHSO4-2     1.078e-011       0.000  1.078e-011     -10.967
Hfo_wOBa+        6.826e-012       0.000  6.826e-012     -11.166
Hfo_wOHAsO4-3    1.626e-017       0.000  1.626e-017     -16.789
Hfo_wHAsO4-      2.251e-018       0.000  2.251e-018     -17.648
Hfo_wH2AsO4      1.811e-019       0.000  1.811e-019     -18.742

Mno           
-3.239e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.798e-025       0.000  3.798e-025     -24.420
Mno_O3Ca         2.357e-026       0.000  2.357e-026     -25.628
Mno_O3-2         1.908e-026       0.000  1.908e-026     -25.719
Mno_O3HMn+       6.653e-027       0.000  6.653e-027     -26.177
Mno_O3H-         8.380e-028       0.000  8.380e-028     -27.077
Mno_O3Na-        3.995e-028       0.000  3.995e-028     -27.399
Mno_O3HCa+       3.602e-028       0.000  3.602e-028     -27.444



Mno_O3Mg         2.927e-028       0.000  2.927e-028     -27.534
Mno_O3Ba         1.035e-028       0.000  1.035e-028     -27.985
Mno_O3HMg+       3.029e-030       0.000  3.029e-030     -29.519
Mno_O3HBa+       2.830e-030       0.000  2.829e-030     -29.548
Mno_O3HNa        1.637e-030       0.000  1.637e-030     -29.786
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559
Mno_O3H3+        2.438e-037       0.000  2.438e-037     -36.613
Mno_O3H3Cl       6.016e-040       0.000  6.016e-040     -39.221

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.233e-007  3.233e-007
Ba               5.443e-007  5.443e-007
C                1.409e-002  1.409e-002
Ca               2.612e-003  2.612e-003
Cl               9.873e-005  9.873e-005
Fe               8.338e-005  8.338e-005
K                1.893e-005  1.893e-005
Mg               8.444e-005  8.444e-005
Mn               4.495e-005  4.495e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.894      Charge balance
                                       pe  =  -3.926      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.402e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.098e-003
                       Total CO2 (mol/kg)  =  7.444e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.111e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.69
                               Iterations  =  33
                                  Total H  = 1.110459e+002
                                  Total O  = 5.552740e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.388e-007  1.275e-007    -6.858    -6.894    -0.037
   OH-                   8.634e-008  7.847e-008    -7.064    -7.105    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.233e-007
   AsS(OH)(HS)-          3.226e-007  2.932e-007    -6.491    -6.533    -0.041
   H3AsO3                7.663e-010  7.678e-010    -9.116    -9.115     0.001
   H2AsO3-               4.689e-012  4.262e-012   -11.329   -11.370    -0.041
   As3S4(HS)2-           7.153e-016  6.501e-016   -15.146   -15.187    -0.041
   H4AsO3+               5.338e-017  4.851e-017   -16.273   -16.314    -0.041
   HAsO3-2               9.771e-020  6.668e-020   -19.010   -19.176    -0.166
   AsO3-3                2.464e-028  1.043e-028   -27.608   -27.982    -0.373
As(5)           2.206e-018
   H2AsO4-               1.281e-018  1.164e-018   -17.893   -17.934    -0.041
   HAsO4-2               9.252e-019  6.314e-019   -18.034   -18.200    -0.166
   H3AsO4                2.956e-023  2.962e-023   -22.529   -22.528     0.001
   AsO4-3                2.618e-023  1.108e-023   -22.582   -22.955    -0.373
Ba              5.443e-007
   Ba+2                  5.241e-007  3.577e-007    -6.281    -6.446    -0.166
   BaHCO3+               1.985e-008  1.804e-008    -7.702    -7.744    -0.041
   BaCO3                 3.569e-010  3.576e-010    -9.447    -9.447     0.001
   BaSO4                 8.108e-012  8.123e-012   -11.091   -11.090     0.001



   BaOH+                 1.045e-013  9.501e-014   -12.981   -13.022    -0.041
C(-4)           6.650e-003
   CH4                   6.650e-003  6.663e-003    -2.177    -2.176     0.001
C(4)            7.444e-003
   HCO3-                 5.772e-003  5.262e-003    -2.239    -2.279    -0.040
   CO2                   1.506e-003  1.509e-003    -2.822    -2.821     0.001
   CaHCO3+               1.264e-004  1.149e-004    -3.898    -3.940    -0.041
   MnHCO3+               1.086e-005  9.874e-006    -4.964    -5.006    -0.041
   FeHCO3+               1.062e-005  9.649e-006    -4.974    -5.016    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.788e-006  3.443e-006    -5.422    -5.463    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.801e-006  1.935e-006    -5.553    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.832e-007  5.843e-007    -6.234    -6.233     0.001
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   BaHCO3+               1.985e-008  1.804e-008    -7.702    -7.744    -0.041
   NaCO3-                7.828e-009  7.115e-009    -8.106    -8.148    -0.041
   BaCO3                 3.569e-010  3.576e-010    -9.447    -9.447     0.001
Ca              2.612e-003
   Ca+2                  2.480e-003  1.712e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.264e-004  1.149e-004    -3.898    -3.940    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.545e-008  1.548e-008    -7.811    -7.810     0.001
   CaOH+                 2.450e-009  2.227e-009    -8.611    -8.652    -0.041
   CaHSO4+               1.272e-014  1.156e-014   -13.895   -13.937    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.454e-009  7.684e-009    -8.073    -8.114    -0.041
   FeCl+                 2.495e-009  2.268e-009    -8.603    -8.644    -0.041
   MnCl2                 2.999e-013  3.005e-013   -12.523   -12.522     0.001
   MnCl3-                8.158e-018  7.415e-018   -17.088   -17.130    -0.041
   FeCl+2                8.228e-025  5.616e-025   -24.085   -24.251    -0.166
   FeCl2+                2.473e-028  2.247e-028   -27.607   -27.648    -0.041
   FeCl3                 2.010e-033  2.014e-033   -32.697   -32.696     0.001
Fe(2)           8.338e-005
   Fe(HS)2               4.471e-005  4.480e-005    -4.350    -4.349     0.001
   Fe+2                  2.687e-005  1.834e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.062e-005  9.649e-006    -4.974    -5.016    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.810e-007  2.554e-007    -6.551    -6.593    -0.041
   FeOH+                 5.001e-008  4.545e-008    -7.301    -7.342    -0.041
   FeCl+                 2.495e-009  2.268e-009    -8.603    -8.644    -0.041
   FeSO4                 1.475e-010  1.477e-010    -9.831    -9.830     0.001
   Fe(OH)2               3.027e-012  3.032e-012   -11.519   -11.518     0.001
   Fe(OH)3-              9.717e-016  8.832e-016   -15.012   -15.054    -0.041
   FeHSO4+               1.363e-016  1.239e-016   -15.866   -15.907    -0.041
Fe(3)           5.771e-014
   Fe(OH)2+              3.000e-014  2.727e-014   -13.523   -13.564    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.166e-016  1.968e-016   -15.664   -15.706    -0.041
   FeOH+2                1.539e-017  1.050e-017   -16.813   -16.979    -0.166
   Fe+3                  4.903e-022  2.075e-022   -21.310   -21.683    -0.373
   FeCl+2                8.228e-025  5.616e-025   -24.085   -24.251    -0.166
   FeSO4+                1.135e-025  1.031e-025   -24.945   -24.987    -0.041
   FeCl2+                2.473e-028  2.247e-028   -27.607   -27.648    -0.041
   Fe(SO4)2-             1.125e-031  1.022e-031   -30.949   -30.990    -0.041
   FeHSO4+2              5.160e-032  3.522e-032   -31.287   -31.453    -0.166
   Fe2(OH)2+4            1.369e-032  2.970e-033   -31.864   -32.527    -0.664
   FeCl3                 2.010e-033  2.014e-033   -32.697   -32.696     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.735   -43.772    -1.037
H(0)            1.636e-009
   H2                    8.180e-010  8.196e-010    -9.087    -9.086     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.017e-012  5.469e-012   -11.221   -11.262    -0.041
Mg              8.444e-005



   Mg+2                  8.054e-005  5.591e-005    -4.094    -4.252    -0.159
   MgHCO3+               3.788e-006  3.443e-006    -5.422    -5.463    -0.041
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   MgOH+                 1.751e-009  1.591e-009    -8.757    -8.798    -0.041
   MgSO4                 5.928e-010  5.939e-010    -9.227    -9.226     0.001
Mn(2)           4.495e-005
   Mn+2                  3.085e-005  2.105e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.086e-005  9.874e-006    -4.964    -5.006    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.454e-009  7.684e-009    -8.073    -8.114    -0.041
   MnOH+                 4.667e-009  4.242e-009    -8.331    -8.372    -0.041
   MnSO4                 1.693e-010  1.696e-010    -9.771    -9.770     0.001
   MnCl2                 2.999e-013  3.005e-013   -12.523   -12.522     0.001
   MnCl3-                8.158e-018  7.415e-018   -17.088   -17.130    -0.041
   Mn(OH)3-              1.768e-019  1.607e-019   -18.752   -18.794    -0.041
Mn(3)           1.821e-034
   Mn+3                  1.821e-034  7.711e-035   -33.740   -34.113    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.501   -83.667    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.936   -96.977    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.832e-007  5.843e-007    -6.234    -6.233     0.001
   NaCO3-                7.828e-009  7.115e-009    -8.106    -8.148    -0.041
   NaSO4-                4.934e-011  4.484e-011   -10.307   -10.348    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.208   -74.207     0.001
S(-2)           2.083e-004
   H2S                   5.827e-005  5.838e-005    -4.235    -4.234     0.001
   HS-                   5.761e-005  5.236e-005    -4.240    -4.281    -0.041
   Fe(HS)2               4.471e-005  4.480e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.226e-007  2.932e-007    -6.491    -6.533    -0.041
   Fe(HS)3-              2.810e-007  2.554e-007    -6.551    -6.593    -0.041
   S5-2                  1.431e-007  1.043e-007    -6.844    -6.982    -0.137
   S4-2                  8.471e-008  6.087e-008    -7.072    -7.216    -0.144
   S6-2                  7.307e-008  5.400e-008    -7.136    -7.268    -0.131
   S-2                   7.266e-011  4.959e-011   -10.139   -10.305    -0.166
   S3-2                  3.033e-011  2.145e-011   -10.518   -10.669    -0.151
   S2-2                  1.744e-012  1.217e-012   -11.758   -11.915    -0.156
   As3S4(HS)2-           7.153e-016  6.501e-016   -15.146   -15.187    -0.041
S(6)            8.232e-008
   SO4-2                 6.590e-008  4.531e-008    -7.181    -7.344    -0.163
   CaSO4                 1.545e-008  1.548e-008    -7.811    -7.810     0.001
   MgSO4                 5.928e-010  5.939e-010    -9.227    -9.226     0.001
   MnSO4                 1.693e-010  1.696e-010    -9.771    -9.770     0.001
   FeSO4                 1.475e-010  1.477e-010    -9.831    -9.830     0.001
   NaSO4-                4.934e-011  4.484e-011   -10.307   -10.348    -0.041
   BaSO4                 8.108e-012  8.123e-012   -11.091   -11.090     0.001
   KSO4-                 6.017e-012  5.469e-012   -11.221   -11.262    -0.041
   HSO4-                 6.182e-013  5.619e-013   -12.209   -12.250    -0.041
   CaHSO4+               1.272e-014  1.156e-014   -13.895   -13.937    -0.041
   FeHSO4+               1.363e-016  1.239e-016   -15.866   -15.907    -0.041
   FeSO4+                1.135e-025  1.031e-025   -24.945   -24.987    -0.041
   Fe(SO4)2-             1.125e-031  1.022e-031   -30.949   -30.990    -0.041
   FeHSO4+2              5.160e-032  3.522e-032   -31.287   -31.453    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.06    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3



As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.82  -13.79   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.70  -43.53   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.93  -43.14   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.80  -42.08   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.88  -45.27   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.64  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.55  -90.26   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3



Reaction step 75.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.500e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.459e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.077e-003 -3.523e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.203e-004  4.203e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.434e-003  3.434e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.086e-004  Surface charge, eq

Hfo_s         
 3.539e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.305e-006       0.651  2.305e-006      -5.637
Hfo_sOMn+        9.491e-007       0.268  9.491e-007      -6.023
Hfo_sOFe+        2.330e-007       0.066  2.330e-007      -6.633
Hfo_sOH2+        3.585e-008       0.010  3.585e-008      -7.446
Hfo_sOH          1.443e-008       0.004  1.443e-008      -7.841
Hfo_sOHBa+2      1.489e-009       0.000  1.489e-009      -8.827
Hfo_sO-          1.331e-010       0.000  1.331e-010      -9.876

Hfo           
 1.086e-004  Surface charge, eq

Hfo_w         
 1.415e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.427e-005       0.666  9.427e-005      -4.026
Hfo_wOH          3.795e-005       0.268  3.795e-005      -4.421
Hfo_wOFe+        5.718e-006       0.040  5.718e-006      -5.243
Hfo_wOMn+        1.983e-006       0.014  1.983e-006      -5.703
Hfo_wOCa+        7.201e-007       0.005  7.201e-007      -6.143
Hfo_wOMg+        4.185e-007       0.003  4.185e-007      -6.378
Hfo_wO-          3.500e-007       0.002  3.500e-007      -6.456
Hfo_wOFeOH       1.208e-007       0.001  1.208e-007      -6.918



Hfo_wH2AsO3      7.499e-009       0.000  7.499e-009      -8.125
Hfo_wSO4-        1.303e-011       0.000  1.303e-011     -10.885
Hfo_wOHSO4-2     1.047e-011       0.000  1.047e-011     -10.980
Hfo_wOBa+        6.725e-012       0.000  6.725e-012     -11.172
Hfo_wOHAsO4-3    1.600e-017       0.000  1.600e-017     -16.796
Hfo_wHAsO4-      2.211e-018       0.000  2.211e-018     -17.655
Hfo_wH2AsO4      1.777e-019       0.000  1.777e-019     -18.750

Mno           
-1.175e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.377e-028       0.000  1.377e-028     -27.861
Mno_O3Ca         8.545e-030       0.000  8.545e-030     -29.068
Mno_O3-2         6.922e-030       0.000  6.922e-030     -29.160
Mno_O3HMn+       2.410e-030       0.000  2.410e-030     -29.618
Mno_O3H-         3.036e-031       0.000  3.036e-031     -30.518
Mno_O3Na-        1.449e-031       0.000  1.449e-031     -30.839
Mno_O3HCa+       1.304e-031       0.000  1.304e-031     -30.885
Mno_O3Mg         1.062e-031       0.000  1.062e-031     -30.974
Mno_O3Ba         3.755e-032       0.000  3.755e-032     -31.425
Mno_O3HMg+       1.098e-033       0.000  1.098e-033     -32.960
Mno_O3HBa+       1.025e-033       0.000  1.025e-033     -32.989
Mno_O3HNa        5.930e-034       0.000  5.930e-034     -33.227
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.813e-041       0.000  8.813e-041     -40.055
Mno_O3H3Cl       2.175e-043       0.000  2.175e-043     -42.663

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.234e-007  3.234e-007
Ba               5.443e-007  5.444e-007
C                1.417e-002  1.417e-002
Ca               2.610e-003  2.610e-003
Cl               9.873e-005  9.873e-005
Fe               8.337e-005  8.337e-005
K                1.893e-005  1.893e-005
Mg               8.444e-005  8.444e-005
Mn               4.493e-005  4.493e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.895      Charge balance
                                       pe  =  -3.927      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.397e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.094e-003
                       Total CO2 (mol/kg)  =  7.436e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.092e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.68
                               Iterations  =  31
                                  Total H  = 1.110465e+002
                                  Total O  = 5.552748e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.386e-007  1.274e-007    -6.858    -6.895    -0.037
   OH-                   8.643e-008  7.856e-008    -7.063    -7.105    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.234e-007
   AsS(OH)(HS)-          3.227e-007  2.933e-007    -6.491    -6.533    -0.041
   H3AsO3                7.669e-010  7.684e-010    -9.115    -9.114     0.001
   H2AsO3-               4.698e-012  4.270e-012   -11.328   -11.370    -0.041
   As3S4(HS)2-           7.145e-016  6.494e-016   -15.146   -15.187    -0.041
   H4AsO3+               5.336e-017  4.850e-017   -16.273   -16.314    -0.041
   HAsO3-2               9.799e-020  6.688e-020   -19.009   -19.175    -0.166
   AsO3-3                2.474e-028  1.048e-028   -27.607   -27.980    -0.373
As(5)           2.203e-018
   H2AsO4-               1.278e-018  1.162e-018   -17.893   -17.935    -0.041
   HAsO4-2               9.245e-019  6.310e-019   -18.034   -18.200    -0.166
   H3AsO4                2.948e-023  2.953e-023   -22.531   -22.530     0.001
   AsO4-3                2.619e-023  1.109e-023   -22.582   -22.955    -0.373
Ba              5.443e-007
   Ba+2                  5.241e-007  3.577e-007    -6.281    -6.446    -0.166
   BaHCO3+               1.984e-008  1.803e-008    -7.702    -7.744    -0.041
   BaCO3                 3.571e-010  3.578e-010    -9.447    -9.446     0.001
   BaSO4                 8.004e-012  8.019e-012   -11.097   -11.096     0.001
   BaOH+                 1.047e-013  9.512e-014   -12.980   -13.022    -0.041
C(-4)           6.735e-003
   CH4                   6.735e-003  6.748e-003    -2.172    -2.171     0.001
C(4)            7.436e-003
   HCO3-                 5.768e-003  5.259e-003    -2.239    -2.279    -0.040
   CO2                   1.504e-003  1.507e-003    -2.823    -2.822     0.001
   CaHCO3+               1.263e-004  1.148e-004    -3.899    -3.940    -0.041
   MnHCO3+               1.085e-005  9.863e-006    -4.965    -5.006    -0.041
   FeHCO3+               1.060e-005  9.638e-006    -4.975    -5.016    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.786e-006  3.441e-006    -5.422    -5.463    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.802e-006  1.936e-006    -5.553    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.828e-007  5.839e-007    -6.234    -6.234     0.001
   MgCO3                 1.031e-007  1.033e-007    -6.987    -6.986     0.001
   BaHCO3+               1.984e-008  1.803e-008    -7.702    -7.744    -0.041
   NaCO3-                7.831e-009  7.118e-009    -8.106    -8.148    -0.041
   BaCO3                 3.571e-010  3.578e-010    -9.447    -9.446     0.001
Ca              2.610e-003
   Ca+2                  2.478e-003  1.711e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.263e-004  1.148e-004    -3.899    -3.940    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.524e-008  1.527e-008    -7.817    -7.816     0.001
   CaOH+                 2.452e-009  2.229e-009    -8.611    -8.652    -0.041
   CaHSO4+               1.254e-014  1.140e-014   -13.902   -13.943    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.451e-009  7.681e-009    -8.073    -8.115    -0.041
   FeCl+                 2.494e-009  2.267e-009    -8.603    -8.645    -0.041
   MnCl2                 2.998e-013  3.004e-013   -12.523   -12.522     0.001
   MnCl3-                8.156e-018  7.413e-018   -17.089   -17.130    -0.041
   FeCl+2                8.201e-025  5.597e-025   -24.086   -24.252    -0.166
   FeCl2+                2.465e-028  2.240e-028   -27.608   -27.650    -0.041
   FeCl3                 2.003e-033  2.007e-033   -32.698   -32.697     0.001
Fe(2)           8.337e-005
   Fe(HS)2               4.473e-005  4.481e-005    -4.349    -4.349     0.001
   Fe+2                  2.685e-005  1.833e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.060e-005  9.638e-006    -4.975    -5.016    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.812e-007  2.556e-007    -6.551    -6.592    -0.041
   FeOH+                 5.004e-008  4.548e-008    -7.301    -7.342    -0.041
   FeCl+                 2.494e-009  2.267e-009    -8.603    -8.645    -0.041
   FeSO4                 1.455e-010  1.458e-010    -9.837    -9.836     0.001
   Fe(OH)2               3.032e-012  3.038e-012   -11.518   -11.517     0.001



   Fe(OH)3-              9.745e-016  8.857e-016   -15.011   -15.053    -0.041
   FeHSO4+               1.343e-016  1.221e-016   -15.872   -15.913    -0.041
Fe(3)           5.768e-014
   Fe(OH)2+              2.997e-014  2.724e-014   -13.523   -13.565    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.168e-016  1.971e-016   -15.664   -15.705    -0.041
   FeOH+2                1.536e-017  1.048e-017   -16.814   -16.980    -0.166
   Fe+3                  4.886e-022  2.069e-022   -21.311   -21.684    -0.373
   FeCl+2                8.201e-025  5.597e-025   -24.086   -24.252    -0.166
   FeSO4+                1.116e-025  1.014e-025   -24.952   -24.994    -0.041
   FeCl2+                2.465e-028  2.240e-028   -27.608   -27.650    -0.041
   Fe(SO4)2-             1.092e-031  9.927e-032   -30.962   -31.003    -0.041
   FeHSO4+2              5.070e-032  3.461e-032   -31.295   -31.461    -0.166
   Fe2(OH)2+4            1.363e-032  2.957e-033   -31.866   -32.529    -0.664
   FeCl3                 2.003e-033  2.007e-033   -32.698   -32.697     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.737   -43.774    -1.037
H(0)            1.642e-009
   H2                    8.209e-010  8.225e-010    -9.086    -9.085     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.939e-012  5.398e-012   -11.226   -11.268    -0.041
Mg              8.444e-005
   Mg+2                  8.055e-005  5.592e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.786e-006  3.441e-006    -5.422    -5.463    -0.041
   MgCO3                 1.031e-007  1.033e-007    -6.987    -6.986     0.001
   MgOH+                 1.753e-009  1.593e-009    -8.756    -8.798    -0.041
   MgSO4                 5.852e-010  5.863e-010    -9.233    -9.232     0.001
Mn(2)           4.493e-005
   Mn+2                  3.083e-005  2.104e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.085e-005  9.863e-006    -4.965    -5.006    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.451e-009  7.681e-009    -8.073    -8.115    -0.041
   MnOH+                 4.670e-009  4.245e-009    -8.331    -8.372    -0.041
   MnSO4                 1.670e-010  1.674e-010    -9.777    -9.776     0.001
   MnCl2                 2.998e-013  3.004e-013   -12.523   -12.522     0.001
   MnCl3-                8.156e-018  7.413e-018   -17.089   -17.130    -0.041
   Mn(OH)3-              1.773e-019  1.612e-019   -18.751   -18.793    -0.041
Mn(3)           1.815e-034
   Mn+3                  1.815e-034  7.686e-035   -33.741   -34.114    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.502   -83.668    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.938   -96.980    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.828e-007  5.839e-007    -6.234    -6.234     0.001
   NaCO3-                7.831e-009  7.118e-009    -8.106    -8.148    -0.041
   NaSO4-                4.870e-011  4.426e-011   -10.312   -10.354    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.211   -74.211     0.001
S(-2)           2.083e-004
   H2S                   5.823e-005  5.834e-005    -4.235    -4.234     0.001
   HS-                   5.762e-005  5.238e-005    -4.239    -4.281    -0.041
   Fe(HS)2               4.473e-005  4.481e-005    -4.349    -4.349     0.001
   AsS(OH)(HS)-          3.227e-007  2.933e-007    -6.491    -6.533    -0.041
   Fe(HS)3-              2.812e-007  2.556e-007    -6.551    -6.592    -0.041
   S5-2                  1.433e-007  1.045e-007    -6.844    -6.981    -0.137
   S4-2                  8.482e-008  6.095e-008    -7.072    -7.215    -0.144
   S6-2                  7.317e-008  5.407e-008    -7.136    -7.267    -0.131
   S-2                   7.276e-011  4.966e-011   -10.138   -10.304    -0.166
   S3-2                  3.037e-011  2.148e-011   -10.518   -10.668    -0.150
   S2-2                  1.746e-012  1.219e-012   -11.758   -11.914    -0.156
   As3S4(HS)2-           7.145e-016  6.494e-016   -15.146   -15.187    -0.041
S(6)            8.124e-008
   SO4-2                 6.504e-008  4.473e-008    -7.187    -7.349    -0.163
   CaSO4                 1.524e-008  1.527e-008    -7.817    -7.816     0.001
   MgSO4                 5.852e-010  5.863e-010    -9.233    -9.232     0.001



   MnSO4                 1.670e-010  1.674e-010    -9.777    -9.776     0.001
   FeSO4                 1.455e-010  1.458e-010    -9.837    -9.836     0.001
   NaSO4-                4.870e-011  4.426e-011   -10.312   -10.354    -0.041
   BaSO4                 8.004e-012  8.019e-012   -11.097   -11.096     0.001
   KSO4-                 5.939e-012  5.398e-012   -11.226   -11.268    -0.041
   HSO4-                 6.095e-013  5.540e-013   -12.215   -12.257    -0.041
   CaHSO4+               1.254e-014  1.140e-014   -13.902   -13.943    -0.041
   FeHSO4+               1.343e-016  1.221e-016   -15.872   -15.913    -0.041
   FeSO4+                1.116e-025  1.014e-025   -24.952   -24.994    -0.041
   Fe(SO4)2-             1.092e-031  9.927e-032   -30.962   -31.003    -0.041
   FeHSO4+2              5.070e-032  3.461e-032   -31.295   -31.461    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.02  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.83  -13.80   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.71  -43.54   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.94  -43.15   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.81  -42.09   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.89  -45.28   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.57  -90.28   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4



Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 76.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.520e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.458e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.957e-003 -3.643e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.204e-004  4.204e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.555e-003  3.555e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.067e-004  Surface charge, eq

Hfo_s         
 3.478e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.265e-006       0.651  2.265e-006      -5.645



Hfo_sOMn+        9.335e-007       0.268  9.335e-007      -6.030
Hfo_sOFe+        2.292e-007       0.066  2.292e-007      -6.640
Hfo_sOH2+        3.520e-008       0.010  3.520e-008      -7.453
Hfo_sOH          1.419e-008       0.004  1.419e-008      -7.848
Hfo_sOHBa+2      1.464e-009       0.000  1.464e-009      -8.835
Hfo_sO-          1.310e-010       0.000  1.310e-010      -9.883

Hfo           
 1.067e-004  Surface charge, eq

Hfo_w         
 1.391e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.263e-005       0.666  9.263e-005      -4.033
Hfo_wOH          3.733e-005       0.268  3.733e-005      -4.428
Hfo_wOFe+        5.628e-006       0.040  5.628e-006      -5.250
Hfo_wOMn+        1.951e-006       0.014  1.951e-006      -5.710
Hfo_wOCa+        7.088e-007       0.005  7.088e-007      -6.149
Hfo_wOMg+        4.121e-007       0.003  4.121e-007      -6.385
Hfo_wO-          3.447e-007       0.002  3.446e-007      -6.463
Hfo_wOFeOH       1.190e-007       0.001  1.190e-007      -6.924
Hfo_wH2AsO3      7.382e-009       0.000  7.382e-009      -8.132
Hfo_wSO4-        1.264e-011       0.000  1.264e-011     -10.898
Hfo_wOHSO4-2     1.016e-011       0.000  1.016e-011     -10.993
Hfo_wOBa+        6.622e-012       0.000  6.622e-012     -11.179
Hfo_wOHAsO4-3    1.575e-017       0.000  1.574e-017     -16.803
Hfo_wHAsO4-      2.171e-018       0.000  2.171e-018     -17.663
Hfo_wH2AsO4      1.743e-019       0.000  1.743e-019     -18.759

Mno           
-1.178e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.380e-028       0.000  1.380e-028     -27.860
Mno_O3Ca         8.560e-030       0.000  8.560e-030     -29.068
Mno_O3-2         6.937e-030       0.000  6.937e-030     -29.159
Mno_O3HMn+       2.411e-030       0.000  2.411e-030     -29.618
Mno_O3H-         3.039e-031       0.000  3.039e-031     -30.517
Mno_O3Na-        1.452e-031       0.000  1.452e-031     -30.838
Mno_O3HCa+       1.305e-031       0.000  1.305e-031     -30.884
Mno_O3Mg         1.064e-031       0.000  1.064e-031     -30.973
Mno_O3Ba         3.764e-032       0.000  3.764e-032     -31.424
Mno_O3HMg+       1.099e-033       0.000  1.099e-033     -32.959
Mno_O3HBa+       1.027e-033       0.000  1.027e-033     -32.989
Mno_O3HNa        5.936e-034       0.000  5.936e-034     -33.227
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.804e-041       0.000  8.804e-041     -40.055
Mno_O3H3Cl       2.173e-043       0.000  2.173e-043     -42.663

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.236e-007  3.236e-007
Ba               5.444e-007  5.444e-007
C                1.425e-002  1.425e-002
Ca               2.609e-003  2.609e-003
Cl               9.873e-005  9.873e-005
Fe               8.336e-005  8.336e-005
K                1.893e-005  1.893e-005
Mg               8.445e-005  8.445e-005
Mn               4.490e-005  4.490e-005
Na               2.176e-004  2.176e-004



S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.895      Charge balance
                                       pe  =  -3.929      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.393e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.090e-003
                       Total CO2 (mol/kg)  =  7.429e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.073e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.66
                               Iterations  =  30
                                  Total H  = 1.110470e+002
                                  Total O  = 5.552755e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.385e-007  1.273e-007    -6.859    -6.895    -0.037
   OH-                   8.652e-008  7.864e-008    -7.063    -7.104    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.236e-007
   AsS(OH)(HS)-          3.228e-007  2.934e-007    -6.491    -6.533    -0.041
   H3AsO3                7.676e-010  7.691e-010    -9.115    -9.114     0.001
   H2AsO3-               4.707e-012  4.278e-012   -11.327   -11.369    -0.041
   As3S4(HS)2-           7.138e-016  6.488e-016   -15.146   -15.188    -0.041
   H4AsO3+               5.335e-017  4.849e-017   -16.273   -16.314    -0.041
   HAsO3-2               9.827e-020  6.708e-020   -19.008   -19.173    -0.166
   AsO3-3                2.483e-028  1.052e-028   -27.605   -27.978    -0.373
As(5)           2.200e-018
   H2AsO4-               1.276e-018  1.160e-018   -17.894   -17.936    -0.041
   HAsO4-2               9.239e-019  6.306e-019   -18.034   -18.200    -0.166
   H3AsO4                2.940e-023  2.945e-023   -22.532   -22.531     0.001
   AsO4-3                2.620e-023  1.109e-023   -22.582   -22.955    -0.373
Ba              5.444e-007
   Ba+2                  5.242e-007  3.578e-007    -6.281    -6.446    -0.166
   BaHCO3+               1.983e-008  1.802e-008    -7.703    -7.744    -0.041
   BaCO3                 3.573e-010  3.580e-010    -9.447    -9.446     0.001
   BaSO4                 7.902e-012  7.917e-012   -11.102   -11.101     0.001
   BaOH+                 1.048e-013  9.524e-014   -12.980   -13.021    -0.041
C(-4)           6.820e-003
   CH4                   6.820e-003  6.833e-003    -2.166    -2.165     0.001
C(4)            7.429e-003
   HCO3-                 5.764e-003  5.255e-003    -2.239    -2.279    -0.040
   CO2                   1.501e-003  1.504e-003    -2.824    -2.823     0.001
   CaHCO3+               1.261e-004  1.146e-004    -3.899    -3.941    -0.041
   MnHCO3+               1.084e-005  9.852e-006    -4.965    -5.006    -0.041
   FeHCO3+               1.059e-005  9.628e-006    -4.975    -5.016    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.784e-006  3.439e-006    -5.422    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.803e-006  1.937e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.824e-007  5.835e-007    -6.235    -6.234     0.001
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.986     0.001
   BaHCO3+               1.983e-008  1.802e-008    -7.703    -7.744    -0.041
   NaCO3-                7.834e-009  7.121e-009    -8.106    -8.147    -0.041
   BaCO3                 3.573e-010  3.580e-010    -9.447    -9.446     0.001
Ca              2.609e-003
   Ca+2                  2.477e-003  1.711e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.261e-004  1.146e-004    -3.899    -3.941    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   CaSO4                 1.504e-008  1.507e-008    -7.823    -7.822     0.001
   CaOH+                 2.454e-009  2.230e-009    -8.610    -8.652    -0.041
   CaHSO4+               1.236e-014  1.123e-014   -13.908   -13.949    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.448e-009  7.678e-009    -8.073    -8.115    -0.041
   FeCl+                 2.493e-009  2.266e-009    -8.603    -8.645    -0.041
   MnCl2                 2.997e-013  3.003e-013   -12.523   -12.522     0.001
   MnCl3-                8.153e-018  7.411e-018   -17.089   -17.130    -0.041
   FeCl+2                8.174e-025  5.580e-025   -24.088   -24.253    -0.166
   FeCl2+                2.457e-028  2.233e-028   -27.610   -27.651    -0.041
   FeCl3                 1.997e-033  2.001e-033   -32.700   -32.699     0.001
Fe(2)           8.336e-005
   Fe(HS)2               4.474e-005  4.483e-005    -4.349    -4.348     0.001
   Fe+2                  2.684e-005  1.832e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.059e-005  9.628e-006    -4.975    -5.016    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.814e-007  2.557e-007    -6.551    -6.592    -0.041
   FeOH+                 5.008e-008  4.552e-008    -7.300    -7.342    -0.041
   FeCl+                 2.493e-009  2.266e-009    -8.603    -8.645    -0.041
   FeSO4                 1.436e-010  1.438e-010    -9.843    -9.842     0.001
   Fe(OH)2               3.037e-012  3.043e-012   -11.517   -11.517     0.001
   Fe(OH)3-              9.772e-016  8.883e-016   -15.010   -15.051    -0.041
   FeHSO4+               1.324e-016  1.203e-016   -15.878   -15.920    -0.041
Fe(3)           5.765e-014
   Fe(OH)2+              2.993e-014  2.721e-014   -13.524   -13.565    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.170e-016  1.973e-016   -15.663   -15.705    -0.041
   FeOH+2                1.532e-017  1.046e-017   -16.815   -16.981    -0.166
   Fe+3                  4.869e-022  2.062e-022   -21.313   -21.686    -0.373
   FeCl+2                8.174e-025  5.580e-025   -24.088   -24.253    -0.166
   FeSO4+                1.098e-025  9.982e-026   -24.959   -25.001    -0.041
   FeCl2+                2.457e-028  2.233e-028   -27.610   -27.651    -0.041
   Fe(SO4)2-             1.061e-031  9.642e-032   -30.974   -31.016    -0.041
   FeHSO4+2              4.983e-032  3.402e-032   -31.302   -31.468    -0.166
   Fe2(OH)2+4            1.356e-032  2.944e-033   -31.868   -32.531    -0.663
   FeCl3                 1.997e-033  2.001e-033   -32.700   -32.699     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.740   -43.776    -1.037
H(0)            1.648e-009
   H2                    8.239e-010  8.255e-010    -9.084    -9.083     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.863e-012  5.329e-012   -11.232   -11.273    -0.041
Mg              8.445e-005
   Mg+2                  8.056e-005  5.593e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.784e-006  3.439e-006    -5.422    -5.464    -0.041
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.986     0.001
   MgOH+                 1.755e-009  1.595e-009    -8.756    -8.797    -0.041
   MgSO4                 5.778e-010  5.789e-010    -9.238    -9.237     0.001
Mn(2)           4.490e-005
   Mn+2                  3.082e-005  2.104e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.084e-005  9.852e-006    -4.965    -5.006    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.448e-009  7.678e-009    -8.073    -8.115    -0.041
   MnOH+                 4.673e-009  4.248e-009    -8.330    -8.372    -0.041
   MnSO4                 1.648e-010  1.652e-010    -9.783    -9.782     0.001
   MnCl2                 2.997e-013  3.003e-013   -12.523   -12.522     0.001
   MnCl3-                8.153e-018  7.411e-018   -17.089   -17.130    -0.041
   Mn(OH)3-              1.778e-019  1.616e-019   -18.750   -18.791    -0.041
Mn(3)           1.809e-034
   Mn+3                  1.809e-034  7.661e-035   -33.743   -34.116    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.504   -83.670    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.941   -96.982    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041



   NaHCO3                5.824e-007  5.835e-007    -6.235    -6.234     0.001
   NaCO3-                7.834e-009  7.121e-009    -8.106    -8.147    -0.041
   NaSO4-                4.807e-011  4.369e-011   -10.318   -10.360    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.215   -74.214     0.001
S(-2)           2.083e-004
   H2S                   5.818e-005  5.830e-005    -4.235    -4.234     0.001
   HS-                   5.764e-005  5.239e-005    -4.239    -4.281    -0.041
   Fe(HS)2               4.474e-005  4.483e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.228e-007  2.934e-007    -6.491    -6.533    -0.041
   Fe(HS)3-              2.814e-007  2.557e-007    -6.551    -6.592    -0.041
   S5-2                  1.435e-007  1.046e-007    -6.843    -6.980    -0.137
   S4-2                  8.493e-008  6.104e-008    -7.071    -7.214    -0.143
   S6-2                  7.327e-008  5.415e-008    -7.135    -7.266    -0.131
   S-2                   7.285e-011  4.973e-011   -10.138   -10.303    -0.166
   S3-2                  3.041e-011  2.151e-011   -10.517   -10.667    -0.150
   S2-2                  1.749e-012  1.221e-012   -11.757   -11.913    -0.156
   As3S4(HS)2-           7.138e-016  6.488e-016   -15.146   -15.188    -0.041
S(6)            8.018e-008
   SO4-2                 6.420e-008  4.415e-008    -7.192    -7.355    -0.163
   CaSO4                 1.504e-008  1.507e-008    -7.823    -7.822     0.001
   MgSO4                 5.778e-010  5.789e-010    -9.238    -9.237     0.001
   MnSO4                 1.648e-010  1.652e-010    -9.783    -9.782     0.001
   FeSO4                 1.436e-010  1.438e-010    -9.843    -9.842     0.001
   NaSO4-                4.807e-011  4.369e-011   -10.318   -10.360    -0.041
   BaSO4                 7.902e-012  7.917e-012   -11.102   -11.101     0.001
   KSO4-                 5.863e-012  5.329e-012   -11.232   -11.273    -0.041
   HSO4-                 6.010e-013  5.463e-013   -12.221   -12.263    -0.041
   CaHSO4+               1.236e-014  1.123e-014   -13.908   -13.949    -0.041
   FeHSO4+               1.324e-016  1.203e-016   -15.878   -15.920    -0.041
   FeSO4+                1.098e-025  9.982e-026   -24.959   -25.001    -0.041
   Fe(SO4)2-             1.061e-031  9.642e-032   -30.974   -31.016    -0.041
   FeHSO4+2              4.983e-032  3.402e-032   -31.302   -31.468    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.83  -13.80   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.73  -43.56   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.95  -43.16   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.82  -42.10   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.90  -45.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.59  -90.30   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.59  -14.76   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 77.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.540e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.456e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.836e-003 -3.764e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.204e-004  4.204e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.676e-003  3.676e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.048e-004  Surface charge, eq

Hfo_s         
 3.418e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.225e-006       0.651  2.224e-006      -5.653
Hfo_sOMn+        9.180e-007       0.269  9.180e-007      -6.037
Hfo_sOFe+        2.253e-007       0.066  2.253e-007      -6.647
Hfo_sOH2+        3.455e-008       0.010  3.455e-008      -7.462
Hfo_sOH          1.394e-008       0.004  1.394e-008      -7.856
Hfo_sOHBa+2      1.439e-009       0.000  1.439e-009      -8.842
Hfo_sO-          1.288e-010       0.000  1.288e-010      -9.890

Hfo           
 1.048e-004  Surface charge, eq

Hfo_w         
 1.367e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.098e-005       0.665  9.098e-005      -4.041
Hfo_wOH          3.671e-005       0.268  3.671e-005      -4.435
Hfo_wOFe+        5.538e-006       0.041  5.538e-006      -5.257
Hfo_wOMn+        1.920e-006       0.014  1.920e-006      -5.717
Hfo_wOCa+        6.975e-007       0.005  6.974e-007      -6.156
Hfo_wOMg+        4.058e-007       0.003  4.058e-007      -6.392
Hfo_wO-          3.393e-007       0.002  3.393e-007      -6.469
Hfo_wOFeOH       1.172e-007       0.001  1.172e-007      -6.931
Hfo_wH2AsO3      7.264e-009       0.000  7.264e-009      -8.139
Hfo_wSO4-        1.226e-011       0.000  1.226e-011     -10.912
Hfo_wOHSO4-2     9.866e-012       0.000  9.866e-012     -11.006
Hfo_wOBa+        6.520e-012       0.000  6.520e-012     -11.186
Hfo_wOHAsO4-3    1.549e-017       0.000  1.549e-017     -16.810
Hfo_wHAsO4-      2.131e-018       0.000  2.131e-018     -17.671
Hfo_wH2AsO4      1.709e-019       0.000  1.709e-019     -18.767

Mno           
-1.181e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.382e-028       0.000  1.382e-028     -27.859
Mno_O3Ca         8.575e-030       0.000  8.575e-030     -29.067
Mno_O3-2         6.952e-030       0.000  6.952e-030     -29.158
Mno_O3HMn+       2.413e-030       0.000  2.413e-030     -29.617
Mno_O3H-         3.043e-031       0.000  3.043e-031     -30.517
Mno_O3Na-        1.455e-031       0.000  1.455e-031     -30.837
Mno_O3HCa+       1.306e-031       0.000  1.306e-031     -30.884
Mno_O3Mg         1.067e-031       0.000  1.067e-031     -30.972



Mno_O3Ba         3.772e-032       0.000  3.772e-032     -31.423
Mno_O3HMg+       1.100e-033       0.000  1.100e-033     -32.958
Mno_O3HBa+       1.028e-033       0.000  1.028e-033     -32.988
Mno_O3HNa        5.942e-034       0.000  5.942e-034     -33.226
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.795e-041       0.000  8.795e-041     -40.056
Mno_O3H3Cl       2.170e-043       0.000  2.170e-043     -42.663

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.237e-007  3.237e-007
Ba               5.444e-007  5.444e-007
C                1.433e-002  1.433e-002
Ca               2.608e-003  2.608e-003
Cl               9.873e-005  9.873e-005
Fe               8.335e-005  8.335e-005
K                1.893e-005  1.893e-005
Mg               8.446e-005  8.446e-005
Mn               4.488e-005  4.488e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.896      Charge balance
                                       pe  =  -3.930      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.388e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.085e-003
                       Total CO2 (mol/kg)  =  7.422e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.055e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.65
                               Iterations  =  32
                                  Total H  = 1.110475e+002
                                  Total O  = 5.552763e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.383e-007  1.271e-007    -6.859    -6.896    -0.037
   OH-                   8.661e-008  7.873e-008    -7.062    -7.104    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.237e-007
   AsS(OH)(HS)-          3.229e-007  2.935e-007    -6.491    -6.532    -0.041
   H3AsO3                7.682e-010  7.697e-010    -9.115    -9.114     0.001
   H2AsO3-               4.716e-012  4.286e-012   -11.326   -11.368    -0.041
   As3S4(HS)2-           7.131e-016  6.482e-016   -15.147   -15.188    -0.041
   H4AsO3+               5.333e-017  4.848e-017   -16.273   -16.314    -0.041
   HAsO3-2               9.855e-020  6.728e-020   -19.006   -19.172    -0.166
   AsO3-3                2.493e-028  1.056e-028   -27.603   -27.976    -0.373
As(5)           2.197e-018
   H2AsO4-               1.274e-018  1.158e-018   -17.895   -17.936    -0.041
   HAsO4-2               9.232e-019  6.302e-019   -18.035   -18.200    -0.166
   H3AsO4                2.932e-023  2.937e-023   -22.533   -22.532     0.001
   AsO4-3                2.620e-023  1.110e-023   -22.582   -22.955    -0.373
Ba              5.444e-007
   Ba+2                  5.242e-007  3.579e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.982e-008  1.801e-008    -7.703    -7.744    -0.041
   BaCO3                 3.574e-010  3.581e-010    -9.447    -9.446     0.001
   BaSO4                 7.803e-012  7.818e-012   -11.108   -11.107     0.001
   BaOH+                 1.049e-013  9.536e-014   -12.979   -13.021    -0.041



C(-4)           6.905e-003
   CH4                   6.905e-003  6.918e-003    -2.161    -2.160     0.001
C(4)            7.422e-003
   HCO3-                 5.759e-003  5.251e-003    -2.240    -2.280    -0.040
   CO2                   1.498e-003  1.501e-003    -2.824    -2.824     0.001
   CaHCO3+               1.260e-004  1.145e-004    -3.900    -3.941    -0.041
   MnHCO3+               1.083e-005  9.842e-006    -4.965    -5.007    -0.041
   FeHCO3+               1.058e-005  9.618e-006    -4.975    -5.017    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.781e-006  3.437e-006    -5.422    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.803e-006  1.937e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.820e-007  5.831e-007    -6.235    -6.234     0.001
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.985     0.001
   BaHCO3+               1.982e-008  1.801e-008    -7.703    -7.744    -0.041
   NaCO3-                7.837e-009  7.123e-009    -8.106    -8.147    -0.041
   BaCO3                 3.574e-010  3.581e-010    -9.447    -9.446     0.001
Ca              2.608e-003
   Ca+2                  2.476e-003  1.710e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.260e-004  1.145e-004    -3.900    -3.941    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.484e-008  1.487e-008    -7.828    -7.828     0.001
   CaOH+                 2.455e-009  2.232e-009    -8.610    -8.651    -0.041
   CaHSO4+               1.219e-014  1.108e-014   -13.914   -13.956    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.445e-009  7.676e-009    -8.073    -8.115    -0.041
   FeCl+                 2.492e-009  2.265e-009    -8.603    -8.645    -0.041
   MnCl2                 2.996e-013  3.002e-013   -12.523   -12.523     0.001
   MnCl3-                8.151e-018  7.409e-018   -17.089   -17.130    -0.041
   FeCl+2                8.148e-025  5.562e-025   -24.089   -24.255    -0.166
   FeCl2+                2.449e-028  2.226e-028   -27.611   -27.652    -0.041
   FeCl3                 1.991e-033  1.995e-033   -32.701   -32.700     0.001
Fe(2)           8.335e-005
   Fe(HS)2               4.475e-005  4.484e-005    -4.349    -4.348     0.001
   Fe+2                  2.683e-005  1.832e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.058e-005  9.618e-006    -4.975    -5.017    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.815e-007  2.559e-007    -6.550    -6.592    -0.041
   FeOH+                 5.011e-008  4.555e-008    -7.300    -7.342    -0.041
   FeCl+                 2.492e-009  2.265e-009    -8.603    -8.645    -0.041
   FeSO4                 1.417e-010  1.420e-010    -9.849    -9.848     0.001
   Fe(OH)2               3.043e-012  3.049e-012   -11.517   -11.516     0.001
   Fe(OH)3-              9.800e-016  8.908e-016   -15.009   -15.050    -0.041
   FeHSO4+               1.305e-016  1.186e-016   -15.884   -15.926    -0.041
Fe(3)           5.761e-014
   Fe(OH)2+              2.990e-014  2.718e-014   -13.524   -13.566    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.173e-016  1.975e-016   -15.663   -15.704    -0.041
   FeOH+2                1.529e-017  1.044e-017   -16.816   -16.981    -0.166
   Fe+3                  4.853e-022  2.056e-022   -21.314   -21.687    -0.373
   FeCl+2                8.148e-025  5.562e-025   -24.089   -24.255    -0.166
   FeSO4+                1.081e-025  9.825e-026   -24.966   -25.008    -0.041
   FeCl2+                2.449e-028  2.226e-028   -27.611   -27.652    -0.041
   Fe(SO4)2-             1.031e-031  9.369e-032   -30.987   -31.028    -0.041
   FeHSO4+2              4.899e-032  3.344e-032   -31.310   -31.476    -0.166
   Fe2(OH)2+4            1.350e-032  2.932e-033   -31.870   -32.533    -0.663
   FeCl3                 1.991e-033  1.995e-033   -32.701   -32.700     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.742   -43.779    -1.036
H(0)            1.654e-009
   H2                    8.268e-010  8.284e-010    -9.083    -9.082     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.788e-012  5.261e-012   -11.237   -11.279    -0.041
Mg              8.446e-005
   Mg+2                  8.057e-005  5.594e-005    -4.094    -4.252    -0.158



   MgHCO3+               3.781e-006  3.437e-006    -5.422    -5.464    -0.041
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.985     0.001
   MgOH+                 1.757e-009  1.597e-009    -8.755    -8.797    -0.041
   MgSO4                 5.705e-010  5.717e-010    -9.244    -9.243     0.001
Mn(2)           4.488e-005
   Mn+2                  3.081e-005  2.103e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.083e-005  9.842e-006    -4.965    -5.007    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.445e-009  7.676e-009    -8.073    -8.115    -0.041
   MnOH+                 4.677e-009  4.251e-009    -8.330    -8.372    -0.041
   MnSO4                 1.627e-010  1.630e-010    -9.789    -9.788     0.001
   MnCl2                 2.996e-013  3.002e-013   -12.523   -12.523     0.001
   MnCl3-                8.151e-018  7.409e-018   -17.089   -17.130    -0.041
   Mn(OH)3-              1.783e-019  1.621e-019   -18.749   -18.790    -0.041
Mn(3)           1.803e-034
   Mn+3                  1.803e-034  7.637e-035   -33.744   -34.117    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.505   -83.671    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.944   -96.985    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.820e-007  5.831e-007    -6.235    -6.234     0.001
   NaCO3-                7.837e-009  7.123e-009    -8.106    -8.147    -0.041
   NaSO4-                4.746e-011  4.314e-011   -10.324   -10.365    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.218   -74.217     0.001
S(-2)           2.083e-004
   H2S                   5.814e-005  5.825e-005    -4.236    -4.235     0.001
   HS-                   5.766e-005  5.241e-005    -4.239    -4.281    -0.041
   Fe(HS)2               4.475e-005  4.484e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.229e-007  2.935e-007    -6.491    -6.532    -0.041
   Fe(HS)3-              2.815e-007  2.559e-007    -6.550    -6.592    -0.041
   S5-2                  1.436e-007  1.048e-007    -6.843    -6.980    -0.137
   S4-2                  8.504e-008  6.112e-008    -7.070    -7.214    -0.143
   S6-2                  7.337e-008  5.422e-008    -7.135    -7.266    -0.131
   S-2                   7.294e-011  4.980e-011   -10.137   -10.303    -0.166
   S3-2                  3.045e-011  2.154e-011   -10.516   -10.667    -0.150
   S2-2                  1.751e-012  1.222e-012   -11.757   -11.913    -0.156
   As3S4(HS)2-           7.131e-016  6.482e-016   -15.147   -15.188    -0.041
S(6)            7.916e-008
   SO4-2                 6.338e-008  4.359e-008    -7.198    -7.361    -0.163
   CaSO4                 1.484e-008  1.487e-008    -7.828    -7.828     0.001
   MgSO4                 5.705e-010  5.717e-010    -9.244    -9.243     0.001
   MnSO4                 1.627e-010  1.630e-010    -9.789    -9.788     0.001
   FeSO4                 1.417e-010  1.420e-010    -9.849    -9.848     0.001
   NaSO4-                4.746e-011  4.314e-011   -10.324   -10.365    -0.041
   BaSO4                 7.803e-012  7.818e-012   -11.108   -11.107     0.001
   KSO4-                 5.788e-012  5.261e-012   -11.237   -11.279    -0.041
   HSO4-                 5.927e-013  5.387e-013   -12.227   -12.269    -0.041
   CaHSO4+               1.219e-014  1.108e-014   -13.914   -13.956    -0.041
   FeHSO4+               1.305e-016  1.186e-016   -15.884   -15.926    -0.041
   FeSO4+                1.081e-025  9.825e-026   -24.966   -25.008    -0.041
   Fe(SO4)2-             1.031e-031  9.369e-032   -30.987   -31.028    -0.041
   FeHSO4+2              4.899e-032  3.344e-032   -31.310   -31.476    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As



Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4
Birnessite      -28.56   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.74  -43.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.96  -43.17   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.83  -42.11   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.91  -45.30   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.60  -90.32   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.71  -12.04    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.22   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.59  -14.77   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 78.



WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.560e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.455e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.715e-003 -3.885e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.205e-004  4.205e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.797e-003  3.797e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.030e-004  Surface charge, eq

Hfo_s         
 3.358e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.185e-006       0.651  2.184e-006      -5.661
Hfo_sOMn+        9.024e-007       0.269  9.024e-007      -6.045
Hfo_sOFe+        2.215e-007       0.066  2.215e-007      -6.655
Hfo_sOH2+        3.391e-008       0.010  3.391e-008      -7.470
Hfo_sOH          1.369e-008       0.004  1.369e-008      -7.863
Hfo_sOHBa+2      1.413e-009       0.000  1.413e-009      -8.850
Hfo_sO-          1.267e-010       0.000  1.267e-010      -9.897

Hfo           
 1.030e-004  Surface charge, eq

Hfo_w         
 1.343e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.934e-005       0.665  8.934e-005      -4.049
Hfo_wOH          3.608e-005       0.269  3.608e-005      -4.443
Hfo_wOFe+        5.448e-006       0.041  5.447e-006      -5.264



Hfo_wOMn+        1.889e-006       0.014  1.889e-006      -5.724
Hfo_wOCa+        6.861e-007       0.005  6.861e-007      -6.164
Hfo_wOMg+        3.993e-007       0.003  3.993e-007      -6.399
Hfo_wO-          3.338e-007       0.002  3.338e-007      -6.476
Hfo_wOFeOH       1.154e-007       0.001  1.154e-007      -6.938
Hfo_wH2AsO3      7.146e-009       0.000  7.146e-009      -8.146
Hfo_wSO4-        1.189e-011       0.000  1.189e-011     -10.925
Hfo_wOHSO4-2     9.576e-012       0.000  9.576e-012     -11.019
Hfo_wOBa+        6.417e-012       0.000  6.416e-012     -11.193
Hfo_wOHAsO4-3    1.523e-017       0.000  1.523e-017     -16.817
Hfo_wHAsO4-      2.091e-018       0.000  2.091e-018     -17.680
Hfo_wH2AsO4      1.676e-019       0.000  1.676e-019     -18.776

Mno           
-2.973e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.478e-025       0.000  3.478e-025     -24.459
Mno_O3Ca         2.158e-026       0.000  2.158e-026     -25.666
Mno_O3-2         1.750e-026       0.000  1.750e-026     -25.757
Mno_O3HMn+       6.066e-027       0.000  6.066e-027     -26.217
Mno_O3H-         7.652e-028       0.000  7.652e-028     -27.116
Mno_O3Na-        3.663e-028       0.000  3.663e-028     -27.436
Mno_O3HCa+       3.284e-028       0.000  3.284e-028     -27.484
Mno_O3Mg         2.686e-028       0.000  2.686e-028     -27.571
Mno_O3Ba         9.499e-029       0.000  9.498e-029     -28.022
Mno_O3HMg+       2.768e-030       0.000  2.768e-030     -29.558
Mno_O3HBa+       2.585e-030       0.000  2.585e-030     -29.587
Mno_O3HNa        1.494e-030       0.000  1.494e-030     -29.826
Mno_O3H2         2.512e-032       0.000  2.512e-032     -31.600
Mno_O3H3+        2.207e-037       0.000  2.207e-037     -36.656
Mno_O3H3Cl       5.447e-040       0.000  5.447e-040     -39.264

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.238e-007  3.238e-007
Ba               5.444e-007  5.444e-007
C                1.440e-002  1.440e-002
Ca               2.607e-003  2.607e-003
Cl               9.873e-005  9.873e-005
Fe               8.334e-005  8.334e-005
K                1.893e-005  1.893e-005
Mg               8.446e-005  8.446e-005
Mn               4.485e-005  4.485e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.896      Charge balance
                                       pe  =  -3.931      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.384e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.081e-003
                       Total CO2 (mol/kg)  =  7.415e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.036e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.63
                               Iterations  =  43
                                  Total H  = 1.110480e+002
                                  Total O  = 5.552770e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.382e-007  1.270e-007    -6.860    -6.896    -0.037
   OH-                   8.670e-008  7.881e-008    -7.062    -7.103    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.238e-007
   AsS(OH)(HS)-          3.230e-007  2.936e-007    -6.491    -6.532    -0.041
   H3AsO3                7.688e-010  7.703e-010    -9.114    -9.113     0.001
   H2AsO3-               4.724e-012  4.294e-012   -11.326   -11.367    -0.041
   As3S4(HS)2-           7.124e-016  6.475e-016   -15.147   -15.189    -0.041
   H4AsO3+               5.332e-017  4.847e-017   -16.273   -16.315    -0.041
   HAsO3-2               9.883e-020  6.747e-020   -19.005   -19.171    -0.166
   AsO3-3                2.502e-028  1.060e-028   -27.602   -27.975    -0.373
As(5)           2.195e-018
   H2AsO4-               1.272e-018  1.156e-018   -17.896   -17.937    -0.041
   HAsO4-2               9.226e-019  6.299e-019   -18.035   -18.201    -0.166
   H3AsO4                2.924e-023  2.929e-023   -22.534   -22.533     0.001
   AsO4-3                2.621e-023  1.110e-023   -22.582   -22.955    -0.373
Ba              5.444e-007
   Ba+2                  5.242e-007  3.579e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.980e-008  1.800e-008    -7.703    -7.745    -0.041
   BaCO3                 3.576e-010  3.583e-010    -9.447    -9.446     0.001
   BaSO4                 7.706e-012  7.721e-012   -11.113   -11.112     0.001
   BaOH+                 1.050e-013  9.547e-014   -12.979   -13.020    -0.041
C(-4)           6.989e-003
   CH4                   6.989e-003  7.003e-003    -2.156    -2.155     0.001
C(4)            7.415e-003
   HCO3-                 5.755e-003  5.247e-003    -2.240    -2.280    -0.040
   CO2                   1.496e-003  1.499e-003    -2.825    -2.824     0.001
   CaHCO3+               1.259e-004  1.144e-004    -3.900    -3.942    -0.041
   MnHCO3+               1.082e-005  9.832e-006    -4.966    -5.007    -0.041
   FeHCO3+               1.057e-005  9.608e-006    -4.976    -5.017    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.779e-006  3.435e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.804e-006  1.938e-006    -5.552    -5.713    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.816e-007  5.827e-007    -6.235    -6.235     0.001
   MgCO3                 1.033e-007  1.035e-007    -6.986    -6.985     0.001
   BaHCO3+               1.980e-008  1.800e-008    -7.703    -7.745    -0.041
   NaCO3-                7.839e-009  7.126e-009    -8.106    -8.147    -0.041
   BaCO3                 3.576e-010  3.583e-010    -9.447    -9.446     0.001
Ca              2.607e-003
   Ca+2                  2.475e-003  1.709e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.259e-004  1.144e-004    -3.900    -3.942    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.465e-008  1.468e-008    -7.834    -7.833     0.001
   CaOH+                 2.457e-009  2.233e-009    -8.610    -8.651    -0.041
   CaHSO4+               1.202e-014  1.092e-014   -13.920   -13.962    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.442e-009  7.673e-009    -8.074    -8.115    -0.041
   FeCl+                 2.491e-009  2.265e-009    -8.604    -8.645    -0.041
   MnCl2                 2.996e-013  3.001e-013   -12.524   -12.523     0.001
   MnCl3-                8.148e-018  7.407e-018   -17.089   -17.130    -0.041
   FeCl+2                8.122e-025  5.545e-025   -24.090   -24.256    -0.166
   FeCl2+                2.441e-028  2.219e-028   -27.612   -27.654    -0.041
   FeCl3                 1.985e-033  1.988e-033   -32.702   -32.701     0.001
Fe(2)           8.334e-005
   Fe(HS)2               4.476e-005  4.485e-005    -4.349    -4.348     0.001
   Fe+2                  2.682e-005  1.831e-005    -4.572    -4.737    -0.166
   FeHCO3+               1.057e-005  9.608e-006    -4.976    -5.017    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001



   Fe(HS)3-              2.817e-007  2.560e-007    -6.550    -6.592    -0.041
   FeOH+                 5.014e-008  4.558e-008    -7.300    -7.341    -0.041
   FeCl+                 2.491e-009  2.265e-009    -8.604    -8.645    -0.041
   FeSO4                 1.399e-010  1.401e-010    -9.854    -9.853     0.001
   Fe(OH)2               3.048e-012  3.054e-012   -11.516   -11.515     0.001
   Fe(OH)3-              9.827e-016  8.933e-016   -15.008   -15.049    -0.041
   FeHSO4+               1.287e-016  1.170e-016   -15.890   -15.932    -0.041
Fe(3)           5.758e-014
   Fe(OH)2+              2.987e-014  2.715e-014   -13.525   -13.566    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.175e-016  1.977e-016   -15.663   -15.704    -0.041
   FeOH+2                1.526e-017  1.042e-017   -16.817   -16.982    -0.166
   Fe+3                  4.837e-022  2.049e-022   -21.315   -21.688    -0.373
   FeCl+2                8.122e-025  5.545e-025   -24.090   -24.256    -0.166
   FeSO4+                1.064e-025  9.671e-026   -24.973   -25.015    -0.041
   FeCl2+                2.441e-028  2.219e-028   -27.612   -27.654    -0.041
   Fe(SO4)2-             1.002e-031  9.107e-032   -30.999   -31.041    -0.041
   FeHSO4+2              4.817e-032  3.289e-032   -31.317   -31.483    -0.166
   Fe2(OH)2+4            1.344e-032  2.920e-033   -31.872   -32.535    -0.663
   FeCl3                 1.985e-033  1.988e-033   -32.702   -32.701     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.745   -43.781    -1.036
H(0)            1.659e-009
   H2                    8.297e-010  8.313e-010    -9.081    -9.080     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.716e-012  5.195e-012   -11.243   -11.284    -0.041
Mg              8.446e-005
   Mg+2                  8.058e-005  5.595e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.779e-006  3.435e-006    -5.423    -5.464    -0.041
   MgCO3                 1.033e-007  1.035e-007    -6.986    -6.985     0.001
   MgOH+                 1.759e-009  1.599e-009    -8.755    -8.796    -0.041
   MgSO4                 5.635e-010  5.646e-010    -9.249    -9.248     0.001
Mn(2)           4.485e-005
   Mn+2                  3.079e-005  2.102e-005    -4.512    -4.677    -0.166
   MnHCO3+               1.082e-005  9.832e-006    -4.966    -5.007    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.442e-009  7.673e-009    -8.074    -8.115    -0.041
   MnOH+                 4.680e-009  4.254e-009    -8.330    -8.371    -0.041
   MnSO4                 1.606e-010  1.609e-010    -9.794    -9.793     0.001
   MnCl2                 2.996e-013  3.001e-013   -12.524   -12.523     0.001
   MnCl3-                8.148e-018  7.407e-018   -17.089   -17.130    -0.041
   Mn(OH)3-              1.788e-019  1.625e-019   -18.748   -18.789    -0.041
Mn(3)           1.797e-034
   Mn+3                  1.797e-034  7.613e-035   -33.745   -34.118    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.507   -83.672    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.946   -96.988    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.816e-007  5.827e-007    -6.235    -6.235     0.001
   NaCO3-                7.839e-009  7.126e-009    -8.106    -8.147    -0.041
   NaSO4-                4.687e-011  4.260e-011   -10.329   -10.371    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.221   -74.220     0.001
S(-2)           2.083e-004
   H2S                   5.810e-005  5.821e-005    -4.236    -4.235     0.001
   HS-                   5.767e-005  5.243e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.476e-005  4.485e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.230e-007  2.936e-007    -6.491    -6.532    -0.041
   Fe(HS)3-              2.817e-007  2.560e-007    -6.550    -6.592    -0.041
   S5-2                  1.438e-007  1.049e-007    -6.842    -6.979    -0.137
   S4-2                  8.515e-008  6.120e-008    -7.070    -7.213    -0.143
   S6-2                  7.346e-008  5.430e-008    -7.134    -7.265    -0.131
   S-2                   7.304e-011  4.986e-011   -10.136   -10.302    -0.166
   S3-2                  3.049e-011  2.157e-011   -10.516   -10.666    -0.150
   S2-2                  1.753e-012  1.224e-012   -11.756   -11.912    -0.156



   As3S4(HS)2-           7.124e-016  6.475e-016   -15.147   -15.189    -0.041
S(6)            7.815e-008
   SO4-2                 6.258e-008  4.304e-008    -7.204    -7.366    -0.162
   CaSO4                 1.465e-008  1.468e-008    -7.834    -7.833     0.001
   MgSO4                 5.635e-010  5.646e-010    -9.249    -9.248     0.001
   MnSO4                 1.606e-010  1.609e-010    -9.794    -9.793     0.001
   FeSO4                 1.399e-010  1.401e-010    -9.854    -9.853     0.001
   NaSO4-                4.687e-011  4.260e-011   -10.329   -10.371    -0.041
   BaSO4                 7.706e-012  7.721e-012   -11.113   -11.112     0.001
   KSO4-                 5.716e-012  5.195e-012   -11.243   -11.284    -0.041
   HSO4-                 5.846e-013  5.314e-013   -12.233   -12.275    -0.041
   CaHSO4+               1.202e-014  1.092e-014   -13.920   -13.962    -0.041
   FeHSO4+               1.287e-016  1.170e-016   -15.890   -15.932    -0.041
   FeSO4+                1.064e-025  9.671e-026   -24.973   -25.015    -0.041
   Fe(SO4)2-             1.002e-031  9.107e-032   -30.999   -31.041    -0.041
   FeHSO4+2              4.817e-032  3.289e-032   -31.317   -31.483    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4
Birnessite      -28.56   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.75  -43.58   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.98  -43.19   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.85  -42.13   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.93  -45.32   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.90  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.78   -1.11  Na2SO4:10H2O



Mn2(SO4)3       -84.62  -90.34   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.71  -12.04    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.60  -14.78   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 79.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.580e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.454e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.595e-003 -4.005e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.206e-004  4.206e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.917e-003  3.917e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.011e-004  Surface charge, eq

Hfo_s         



 3.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.145e-006       0.650  2.145e-006      -5.669
Hfo_sOMn+        8.869e-007       0.269  8.868e-007      -6.052
Hfo_sOFe+        2.177e-007       0.066  2.177e-007      -6.662
Hfo_sOH2+        3.326e-008       0.010  3.326e-008      -7.478
Hfo_sOH          1.345e-008       0.004  1.345e-008      -7.871
Hfo_sOHBa+2      1.388e-009       0.000  1.388e-009      -8.858
Hfo_sO-          1.245e-010       0.000  1.245e-010      -9.905

Hfo           
 1.011e-004  Surface charge, eq

Hfo_w         
 1.319e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.771e-005       0.665  8.770e-005      -4.057
Hfo_wOH          3.546e-005       0.269  3.546e-005      -4.450
Hfo_wOFe+        5.357e-006       0.041  5.357e-006      -5.271
Hfo_wOMn+        1.857e-006       0.014  1.857e-006      -5.731
Hfo_wOCa+        6.747e-007       0.005  6.747e-007      -6.171
Hfo_wOMg+        3.929e-007       0.003  3.929e-007      -6.406
Hfo_wO-          3.284e-007       0.002  3.284e-007      -6.484
Hfo_wOFeOH       1.136e-007       0.001  1.136e-007      -6.945
Hfo_wH2AsO3      7.028e-009       0.000  7.028e-009      -8.153
Hfo_wSO4-        1.153e-011       0.000  1.152e-011     -10.938
Hfo_wOHSO4-2     9.294e-012       0.000  9.294e-012     -11.032
Hfo_wOBa+        6.313e-012       0.000  6.313e-012     -11.200
Hfo_wOHAsO4-3    1.498e-017       0.000  1.498e-017     -16.825
Hfo_wHAsO4-      2.052e-018       0.000  2.052e-018     -17.688
Hfo_wH2AsO4      1.642e-019       0.000  1.642e-019     -18.785

Mno           
-3.278e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.832e-025       0.000  3.832e-025     -24.417
Mno_O3Ca         2.378e-026       0.000  2.378e-026     -25.624
Mno_O3-2         1.929e-026       0.000  1.929e-026     -25.715
Mno_O3HMn+       6.677e-027       0.000  6.677e-027     -26.175
Mno_O3H-         8.425e-028       0.000  8.425e-028     -27.074
Mno_O3Na-        4.038e-028       0.000  4.038e-028     -27.394
Mno_O3HCa+       3.615e-028       0.000  3.615e-028     -27.442
Mno_O3Mg         2.961e-028       0.000  2.961e-028     -27.529
Mno_O3Ba         1.047e-028       0.000  1.047e-028     -27.980
Mno_O3HMg+       3.049e-030       0.000  3.048e-030     -29.516
Mno_O3HBa+       2.847e-030       0.000  2.847e-030     -29.546
Mno_O3HNa        1.646e-030       0.000  1.646e-030     -29.784
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559
Mno_O3H3+        2.425e-037       0.000  2.425e-037     -36.615
Mno_O3H3Cl       5.985e-040       0.000  5.985e-040     -39.223

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.239e-007  3.239e-007
Ba               5.444e-007  5.445e-007
C                1.448e-002  1.448e-002
Ca               2.606e-003  2.606e-003
Cl               9.873e-005  9.873e-005



Fe               8.333e-005  8.333e-005
K                1.893e-005  1.893e-005
Mg               8.447e-005  8.447e-005
Mn               4.483e-005  4.483e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.897      Charge balance
                                       pe  =  -3.932      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.380e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.077e-003
                       Total CO2 (mol/kg)  =  7.408e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.017e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.62
                               Iterations  =  27
                                  Total H  = 1.110486e+002
                                  Total O  = 5.552778e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.380e-007  1.269e-007    -6.860    -6.897    -0.037
   OH-                   8.679e-008  7.889e-008    -7.062    -7.103    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.239e-007
   AsS(OH)(HS)-          3.231e-007  2.937e-007    -6.491    -6.532    -0.041
   H3AsO3                7.694e-010  7.709e-010    -9.114    -9.113     0.001
   H2AsO3-               4.733e-012  4.302e-012   -11.325   -11.366    -0.041
   As3S4(HS)2-           7.117e-016  6.470e-016   -15.148   -15.189    -0.041
   H4AsO3+               5.331e-017  4.845e-017   -16.273   -16.315    -0.041
   HAsO3-2               9.911e-020  6.767e-020   -19.004   -19.170    -0.166
   AsO3-3                2.512e-028  1.064e-028   -27.600   -27.973    -0.373
As(5)           2.192e-018
   H2AsO4-               1.270e-018  1.154e-018   -17.896   -17.938    -0.041
   HAsO4-2               9.220e-019  6.295e-019   -18.035   -18.201    -0.166
   H3AsO4                2.916e-023  2.922e-023   -22.535   -22.534     0.001
   AsO4-3                2.622e-023  1.111e-023   -22.581   -22.954    -0.373
Ba              5.444e-007
   Ba+2                  5.243e-007  3.580e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.979e-008  1.799e-008    -7.703    -7.745    -0.041
   BaCO3                 3.578e-010  3.585e-010    -9.446    -9.446     0.001
   BaSO4                 7.612e-012  7.627e-012   -11.119   -11.118     0.001
   BaOH+                 1.052e-013  9.558e-014   -12.978   -13.020    -0.041
C(-4)           7.074e-003
   CH4                   7.074e-003  7.088e-003    -2.150    -2.149     0.001
C(4)            7.408e-003
   HCO3-                 5.751e-003  5.244e-003    -2.240    -2.280    -0.040
   CO2                   1.493e-003  1.496e-003    -2.826    -2.825     0.001
   CaHCO3+               1.257e-004  1.143e-004    -3.901    -3.942    -0.041
   MnHCO3+               1.080e-005  9.821e-006    -4.966    -5.008    -0.041
   FeHCO3+               1.056e-005  9.598e-006    -4.976    -5.018    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.777e-006  3.434e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.805e-006  1.939e-006    -5.552    -5.713    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.812e-007  5.823e-007    -6.236    -6.235     0.001
   MgCO3                 1.033e-007  1.035e-007    -6.986    -6.985     0.001
   BaHCO3+               1.979e-008  1.799e-008    -7.703    -7.745    -0.041
   NaCO3-                7.842e-009  7.128e-009    -8.106    -8.147    -0.041



   BaCO3                 3.578e-010  3.585e-010    -9.446    -9.446     0.001
Ca              2.606e-003
   Ca+2                  2.474e-003  1.709e-003    -2.607    -2.767    -0.161
   CaHCO3+               1.257e-004  1.143e-004    -3.901    -3.942    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.447e-008  1.449e-008    -7.840    -7.839     0.001
   CaOH+                 2.459e-009  2.235e-009    -8.609    -8.651    -0.041
   CaHSO4+               1.185e-014  1.077e-014   -13.926   -13.968    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.439e-009  7.671e-009    -8.074    -8.115    -0.041
   FeCl+                 2.491e-009  2.264e-009    -8.604    -8.645    -0.041
   MnCl2                 2.995e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.146e-018  7.405e-018   -17.089   -17.130    -0.041
   FeCl+2                8.096e-025  5.528e-025   -24.092   -24.257    -0.166
   FeCl2+                2.434e-028  2.212e-028   -27.614   -27.655    -0.041
   FeCl3                 1.979e-033  1.982e-033   -32.704   -32.703     0.001
Fe(2)           8.333e-005
   Fe(HS)2               4.478e-005  4.486e-005    -4.349    -4.348     0.001
   Fe+2                  2.681e-005  1.830e-005    -4.572    -4.737    -0.166
   FeHCO3+               1.056e-005  9.598e-006    -4.976    -5.018    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.818e-007  2.562e-007    -6.550    -6.591    -0.041
   FeOH+                 5.018e-008  4.561e-008    -7.299    -7.341    -0.041
   FeCl+                 2.491e-009  2.264e-009    -8.604    -8.645    -0.041
   FeSO4                 1.381e-010  1.384e-010    -9.860    -9.859     0.001
   Fe(OH)2               3.053e-012  3.059e-012   -11.515   -11.514     0.001
   Fe(OH)3-              9.854e-016  8.957e-016   -15.006   -15.048    -0.041
   FeHSO4+               1.269e-016  1.154e-016   -15.896   -15.938    -0.041
Fe(3)           5.755e-014
   Fe(OH)2+              2.984e-014  2.712e-014   -13.525   -13.567    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.177e-016  1.979e-016   -15.662   -15.704    -0.041
   FeOH+2                1.522e-017  1.039e-017   -16.818   -16.983    -0.166
   Fe+3                  4.821e-022  2.043e-022   -21.317   -21.690    -0.373
   FeCl+2                8.096e-025  5.528e-025   -24.092   -24.257    -0.166
   FeSO4+                1.047e-025  9.522e-026   -24.980   -25.021    -0.041
   FeCl2+                2.434e-028  2.212e-028   -27.614   -27.655    -0.041
   Fe(SO4)2-             9.742e-032  8.855e-032   -31.011   -31.053    -0.041
   FeHSO4+2              4.737e-032  3.235e-032   -31.324   -31.490    -0.166
   Fe2(OH)2+4            1.338e-032  2.908e-033   -31.874   -32.536    -0.663
   FeCl3                 1.979e-033  1.982e-033   -32.704   -32.703     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.747   -43.783    -1.036
H(0)            1.665e-009
   H2                    8.326e-010  8.342e-010    -9.080    -9.079     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.645e-012  5.131e-012   -11.248   -11.290    -0.041
Mg              8.447e-005
   Mg+2                  8.059e-005  5.596e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.777e-006  3.434e-006    -5.423    -5.464    -0.041
   MgCO3                 1.033e-007  1.035e-007    -6.986    -6.985     0.001
   MgOH+                 1.761e-009  1.601e-009    -8.754    -8.796    -0.041
   MgSO4                 5.566e-010  5.577e-010    -9.254    -9.254     0.001
Mn(2)           4.483e-005
   Mn+2                  3.078e-005  2.101e-005    -4.512    -4.677    -0.166
   MnHCO3+               1.080e-005  9.821e-006    -4.966    -5.008    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.439e-009  7.671e-009    -8.074    -8.115    -0.041
   MnOH+                 4.683e-009  4.257e-009    -8.329    -8.371    -0.041
   MnSO4                 1.586e-010  1.589e-010    -9.800    -9.799     0.001
   MnCl2                 2.995e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.146e-018  7.405e-018   -17.089   -17.130    -0.041
   Mn(OH)3-              1.793e-019  1.630e-019   -18.746   -18.788    -0.041
Mn(3)           1.791e-034
   Mn+3                  1.791e-034  7.590e-035   -33.747   -34.120    -0.373
Mn(6)           0.000e+000



   MnO4-2                0.000e+000  0.000e+000   -83.508   -83.674    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.949   -96.990    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.812e-007  5.823e-007    -6.236    -6.235     0.001
   NaCO3-                7.842e-009  7.128e-009    -8.106    -8.147    -0.041
   NaSO4-                4.629e-011  4.207e-011   -10.335   -10.376    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.224   -74.223     0.001
S(-2)           2.083e-004
   H2S                   5.805e-005  5.817e-005    -4.236    -4.235     0.001
   HS-                   5.769e-005  5.244e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.478e-005  4.486e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.231e-007  2.937e-007    -6.491    -6.532    -0.041
   Fe(HS)3-              2.818e-007  2.562e-007    -6.550    -6.591    -0.041
   S5-2                  1.440e-007  1.050e-007    -6.842    -6.979    -0.137
   S4-2                  8.526e-008  6.129e-008    -7.069    -7.213    -0.143
   S6-2                  7.356e-008  5.437e-008    -7.133    -7.265    -0.131
   S-2                   7.313e-011  4.993e-011   -10.136   -10.302    -0.166
   S3-2                  3.053e-011  2.160e-011   -10.515   -10.666    -0.150
   S2-2                  1.755e-012  1.226e-012   -11.756   -11.912    -0.156
   As3S4(HS)2-           7.117e-016  6.470e-016   -15.148   -15.189    -0.041
S(6)            7.717e-008
   SO4-2                 6.179e-008  4.251e-008    -7.209    -7.372    -0.162
   CaSO4                 1.447e-008  1.449e-008    -7.840    -7.839     0.001
   MgSO4                 5.566e-010  5.577e-010    -9.254    -9.254     0.001
   MnSO4                 1.586e-010  1.589e-010    -9.800    -9.799     0.001
   FeSO4                 1.381e-010  1.384e-010    -9.860    -9.859     0.001
   NaSO4-                4.629e-011  4.207e-011   -10.335   -10.376    -0.041
   BaSO4                 7.612e-012  7.627e-012   -11.119   -11.118     0.001
   KSO4-                 5.645e-012  5.131e-012   -11.248   -11.290    -0.041
   HSO4-                 5.768e-013  5.243e-013   -12.239   -12.280    -0.041
   CaHSO4+               1.185e-014  1.077e-014   -13.926   -13.968    -0.041
   FeHSO4+               1.269e-016  1.154e-016   -15.896   -15.938    -0.041
   FeSO4+                1.047e-025  9.522e-026   -24.980   -25.021    -0.041
   Fe(SO4)2-             9.742e-032  8.855e-032   -31.011   -31.053    -0.041
   FeHSO4+2              4.737e-032  3.235e-032   -31.324   -31.490    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.01  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.85  -13.82   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS



Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.76  -43.59   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.99  -43.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.86  -42.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.94  -45.33   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.90  -12.11   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.64  -90.35   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.72  -12.05    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.60  -14.78   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 80.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles



C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.453e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.474e-003 -4.126e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.207e-004  4.207e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.038e-003  4.038e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.922e-005  Surface charge, eq

Hfo_s         
 3.237e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.105e-006       0.650  2.105e-006      -5.677
Hfo_sOMn+        8.712e-007       0.269  8.712e-007      -6.060
Hfo_sOFe+        2.139e-007       0.066  2.139e-007      -6.670
Hfo_sOH2+        3.262e-008       0.010  3.262e-008      -7.486
Hfo_sOH          1.320e-008       0.004  1.320e-008      -7.879
Hfo_sOHBa+2      1.363e-009       0.000  1.363e-009      -8.865
Hfo_sO-          1.224e-010       0.000  1.224e-010      -9.912

Hfo           
 9.922e-005  Surface charge, eq

Hfo_w         
 1.295e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.607e-005       0.665  8.607e-005      -4.065
Hfo_wOH          3.483e-005       0.269  3.483e-005      -4.458
Hfo_wOFe+        5.266e-006       0.041  5.266e-006      -5.279
Hfo_wOMn+        1.826e-006       0.014  1.826e-006      -5.739
Hfo_wOCa+        6.632e-007       0.005  6.632e-007      -6.178
Hfo_wOMg+        3.864e-007       0.003  3.864e-007      -6.413
Hfo_wO-          3.229e-007       0.002  3.229e-007      -6.491
Hfo_wOFeOH       1.118e-007       0.001  1.118e-007      -6.952
Hfo_wH2AsO3      6.910e-009       0.000  6.910e-009      -8.161
Hfo_wSO4-        1.117e-011       0.000  1.117e-011     -10.952
Hfo_wOHSO4-2     9.018e-012       0.000  9.018e-012     -11.045
Hfo_wOBa+        6.209e-012       0.000  6.209e-012     -11.207
Hfo_wOHAsO4-3    1.472e-017       0.000  1.472e-017     -16.832
Hfo_wHAsO4-      2.012e-018       0.000  2.012e-018     -17.696
Hfo_wH2AsO4      1.609e-019       0.000  1.609e-019     -18.793

Mno           
-1.189e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.389e-028       0.000  1.389e-028     -27.857
Mno_O3Ca         8.620e-030       0.000  8.620e-030     -29.065
Mno_O3-2         6.995e-030       0.000  6.995e-030     -29.155



Mno_O3HMn+       2.418e-030       0.000  2.418e-030     -29.617
Mno_O3H-         3.052e-031       0.000  3.052e-031     -30.515
Mno_O3Na-        1.464e-031       0.000  1.464e-031     -30.834
Mno_O3HCa+       1.309e-031       0.000  1.309e-031     -30.883
Mno_O3Mg         1.074e-031       0.000  1.074e-031     -30.969
Mno_O3Ba         3.798e-032       0.000  3.798e-032     -31.420
Mno_O3HMg+       1.104e-033       0.000  1.104e-033     -32.957
Mno_O3HBa+       1.032e-033       0.000  1.031e-033     -32.987
Mno_O3HNa        5.961e-034       0.000  5.961e-034     -33.225
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.768e-041       0.000  8.767e-041     -40.057
Mno_O3H3Cl       2.164e-043       0.000  2.164e-043     -42.665

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.240e-007  3.240e-007
Ba               5.445e-007  5.445e-007
C                1.456e-002  1.456e-002
Ca               2.604e-003  2.604e-003
Cl               9.873e-005  9.873e-005
Fe               8.332e-005  8.332e-005
K                1.893e-005  1.893e-005
Mg               8.448e-005  8.448e-005
Mn               4.480e-005  4.480e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.897      Charge balance
                                       pe  =  -3.933      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.376e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.073e-003
                       Total CO2 (mol/kg)  =  7.402e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.998e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.60
                               Iterations  =  34
                                  Total H  = 1.110491e+002
                                  Total O  = 5.552785e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.379e-007  1.267e-007    -6.860    -6.897    -0.037
   OH-                   8.687e-008  7.897e-008    -7.061    -7.103    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.240e-007
   AsS(OH)(HS)-          3.232e-007  2.938e-007    -6.490    -6.532    -0.041
   H3AsO3                7.701e-010  7.716e-010    -9.113    -9.113     0.001
   H2AsO3-               4.741e-012  4.310e-012   -11.324   -11.366    -0.041
   As3S4(HS)2-           7.111e-016  6.464e-016   -15.148   -15.190    -0.041
   H4AsO3+               5.329e-017  4.844e-017   -16.273   -16.315    -0.041
   HAsO3-2               9.938e-020  6.786e-020   -19.003   -19.168    -0.166
   AsO3-3                2.521e-028  1.068e-028   -27.598   -27.971    -0.373
As(5)           2.189e-018
   H2AsO4-               1.268e-018  1.152e-018   -17.897   -17.938    -0.041
   HAsO4-2               9.214e-019  6.291e-019   -18.036   -18.201    -0.166
   H3AsO4                2.908e-023  2.914e-023   -22.536   -22.535     0.001
   AsO4-3                2.622e-023  1.111e-023   -22.581   -22.954    -0.373
Ba              5.445e-007



   Ba+2                  5.243e-007  3.580e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.978e-008  1.798e-008    -7.704    -7.745    -0.041
   BaCO3                 3.580e-010  3.587e-010    -9.446    -9.445     0.001
   BaSO4                 7.520e-012  7.534e-012   -11.124   -11.123     0.001
   BaOH+                 1.053e-013  9.570e-014   -12.978   -13.019    -0.041
C(-4)           7.159e-003
   CH4                   7.159e-003  7.173e-003    -2.145    -2.144     0.001
C(4)            7.402e-003
   HCO3-                 5.747e-003  5.240e-003    -2.241    -2.281    -0.040
   CO2                   1.491e-003  1.494e-003    -2.827    -2.826     0.001
   CaHCO3+               1.256e-004  1.142e-004    -3.901    -3.942    -0.041
   MnHCO3+               1.079e-005  9.811e-006    -4.967    -5.008    -0.041
   FeHCO3+               1.055e-005  9.588e-006    -4.977    -5.018    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.775e-006  3.432e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.806e-006  1.939e-006    -5.552    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.808e-007  5.819e-007    -6.236    -6.235     0.001
   MgCO3                 1.034e-007  1.036e-007    -6.986    -6.985     0.001
   BaHCO3+               1.978e-008  1.798e-008    -7.704    -7.745    -0.041
   NaCO3-                7.844e-009  7.131e-009    -8.105    -8.147    -0.041
   BaCO3                 3.580e-010  3.587e-010    -9.446    -9.445     0.001
Ca              2.604e-003
   Ca+2                  2.473e-003  1.708e-003    -2.607    -2.767    -0.161
   CaHCO3+               1.256e-004  1.142e-004    -3.901    -3.942    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.428e-008  1.431e-008    -7.845    -7.844     0.001
   CaOH+                 2.460e-009  2.236e-009    -8.609    -8.650    -0.041
   CaHSO4+               1.169e-014  1.063e-014   -13.932   -13.974    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.436e-009  7.669e-009    -8.074    -8.115    -0.041
   FeCl+                 2.490e-009  2.263e-009    -8.604    -8.645    -0.041
   MnCl2                 2.994e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.144e-018  7.403e-018   -17.089   -17.131    -0.041
   FeCl+2                8.071e-025  5.511e-025   -24.093   -24.259    -0.166
   FeCl2+                2.427e-028  2.206e-028   -27.615   -27.656    -0.041
   FeCl3                 1.973e-033  1.977e-033   -32.705   -32.704     0.001
Fe(2)           8.332e-005
   Fe(HS)2               4.479e-005  4.487e-005    -4.349    -4.348     0.001
   Fe+2                  2.680e-005  1.830e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.055e-005  9.588e-006    -4.977    -5.018    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.820e-007  2.563e-007    -6.550    -6.591    -0.041
   FeOH+                 5.021e-008  4.564e-008    -7.299    -7.341    -0.041
   FeCl+                 2.490e-009  2.263e-009    -8.604    -8.645    -0.041
   FeSO4                 1.364e-010  1.366e-010    -9.865    -9.864     0.001
   Fe(OH)2               3.059e-012  3.065e-012   -11.514   -11.514     0.001
   Fe(OH)3-              9.881e-016  8.982e-016   -15.005   -15.047    -0.041
   FeHSO4+               1.252e-016  1.138e-016   -15.902   -15.944    -0.041
Fe(3)           5.752e-014
   Fe(OH)2+              2.981e-014  2.709e-014   -13.526   -13.567    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.179e-016  1.981e-016   -15.662   -15.703    -0.041
   FeOH+2                1.519e-017  1.037e-017   -16.818   -16.984    -0.166
   Fe+3                  4.805e-022  2.037e-022   -21.318   -21.691    -0.373
   FeCl+2                8.071e-025  5.511e-025   -24.093   -24.259    -0.166
   FeSO4+                1.031e-025  9.376e-026   -24.987   -25.028    -0.041
   FeCl2+                2.427e-028  2.206e-028   -27.615   -27.656    -0.041
   Fe(SO4)2-             9.475e-032  8.613e-032   -31.023   -31.065    -0.041
   FeHSO4+2              4.660e-032  3.182e-032   -31.332   -31.497    -0.166
   Fe2(OH)2+4            1.332e-032  2.896e-033   -31.875   -32.538    -0.663
   FeCl3                 1.973e-033  1.977e-033   -32.705   -32.704     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.750   -43.785    -1.036
H(0)            1.671e-009
   H2                    8.354e-010  8.370e-010    -9.078    -9.077     0.001



K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.576e-012  5.068e-012   -11.254   -11.295    -0.041
Mg              8.448e-005
   Mg+2                  8.059e-005  5.597e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.775e-006  3.432e-006    -5.423    -5.464    -0.041
   MgCO3                 1.034e-007  1.036e-007    -6.986    -6.985     0.001
   MgOH+                 1.764e-009  1.603e-009    -8.754    -8.795    -0.041
   MgSO4                 5.499e-010  5.510e-010    -9.260    -9.259     0.001
Mn(2)           4.480e-005
   Mn+2                  3.077e-005  2.101e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.079e-005  9.811e-006    -4.967    -5.008    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.436e-009  7.669e-009    -8.074    -8.115    -0.041
   MnOH+                 4.686e-009  4.260e-009    -8.329    -8.371    -0.041
   MnSO4                 1.566e-010  1.569e-010    -9.805    -9.804     0.001
   MnCl2                 2.994e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.144e-018  7.403e-018   -17.089   -17.131    -0.041
   Mn(OH)3-              1.798e-019  1.634e-019   -18.745   -18.787    -0.041
Mn(3)           1.785e-034
   Mn+3                  1.785e-034  7.567e-035   -33.748   -34.121    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.509   -83.675    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.951   -96.993    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.808e-007  5.819e-007    -6.236    -6.235     0.001
   NaCO3-                7.844e-009  7.131e-009    -8.105    -8.147    -0.041
   NaSO4-                4.572e-011  4.156e-011   -10.340   -10.381    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.227   -74.226     0.001
S(-2)           2.083e-004
   H2S                   5.801e-005  5.812e-005    -4.236    -4.236     0.001
   HS-                   5.771e-005  5.246e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.479e-005  4.487e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.232e-007  2.938e-007    -6.490    -6.532    -0.041
   Fe(HS)3-              2.820e-007  2.563e-007    -6.550    -6.591    -0.041
   S5-2                  1.442e-007  1.052e-007    -6.841    -6.978    -0.137
   S4-2                  8.537e-008  6.137e-008    -7.069    -7.212    -0.143
   S6-2                  7.365e-008  5.444e-008    -7.133    -7.264    -0.131
   S-2                   7.322e-011  4.999e-011   -10.135   -10.301    -0.166
   S3-2                  3.057e-011  2.162e-011   -10.515   -10.665    -0.150
   S2-2                  1.758e-012  1.227e-012   -11.755   -11.911    -0.156
   As3S4(HS)2-           7.111e-016  6.464e-016   -15.148   -15.190    -0.041
S(6)            7.622e-008
   SO4-2                 6.103e-008  4.199e-008    -7.214    -7.377    -0.162
   CaSO4                 1.428e-008  1.431e-008    -7.845    -7.844     0.001
   MgSO4                 5.499e-010  5.510e-010    -9.260    -9.259     0.001
   MnSO4                 1.566e-010  1.569e-010    -9.805    -9.804     0.001
   FeSO4                 1.364e-010  1.366e-010    -9.865    -9.864     0.001
   NaSO4-                4.572e-011  4.156e-011   -10.340   -10.381    -0.041
   BaSO4                 7.520e-012  7.534e-012   -11.124   -11.123     0.001
   KSO4-                 5.576e-012  5.068e-012   -11.254   -11.295    -0.041
   HSO4-                 5.691e-013  5.174e-013   -12.245   -12.286    -0.041
   CaHSO4+               1.169e-014  1.063e-014   -13.932   -13.974    -0.041
   FeHSO4+               1.252e-016  1.138e-016   -15.902   -15.944    -0.041
   FeSO4+                1.031e-025  9.376e-026   -24.987   -25.028    -0.041
   Fe(SO4)2-             9.475e-032  8.613e-032   -31.023   -31.065    -0.041
   FeHSO4+2              4.660e-032  3.182e-032   -31.332   -31.497    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3



Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.85  -13.82   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.77  -43.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.00  -43.21   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.87  -42.15   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.95  -45.34   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.66  -90.37   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.72  -12.05    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.33  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.61  -14.79   -0.18  Na2SO4



Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 81.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.620e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.452e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.354e-003 -4.246e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.207e-004  4.207e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.158e-003  4.158e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.735e-005  Surface charge, eq

Hfo_s         
 3.177e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.065e-006       0.650  2.065e-006      -5.685
Hfo_sOMn+        8.556e-007       0.269  8.556e-007      -6.068
Hfo_sOFe+        2.100e-007       0.066  2.100e-007      -6.678
Hfo_sOH2+        3.198e-008       0.010  3.198e-008      -7.495
Hfo_sOH          1.296e-008       0.004  1.296e-008      -7.888
Hfo_sOHBa+2      1.338e-009       0.000  1.338e-009      -8.874
Hfo_sO-          1.202e-010       0.000  1.202e-010      -9.920

Hfo           
 9.735e-005  Surface charge, eq

Hfo_w         
 1.271e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.444e-005       0.664  8.444e-005      -4.073
Hfo_wOH          3.420e-005       0.269  3.420e-005      -4.466
Hfo_wOFe+        5.175e-006       0.041  5.175e-006      -5.286
Hfo_wOMn+        1.794e-006       0.014  1.794e-006      -5.746



Hfo_wOCa+        6.517e-007       0.005  6.517e-007      -6.186
Hfo_wOMg+        3.799e-007       0.003  3.799e-007      -6.420
Hfo_wO-          3.174e-007       0.002  3.174e-007      -6.498
Hfo_wOFeOH       1.100e-007       0.001  1.100e-007      -6.959
Hfo_wH2AsO3      6.791e-009       0.000  6.791e-009      -8.168
Hfo_wSO4-        1.083e-011       0.000  1.083e-011     -10.966
Hfo_wOHSO4-2     8.748e-012       0.000  8.748e-012     -11.058
Hfo_wOBa+        6.104e-012       0.000  6.104e-012     -11.214
Hfo_wOHAsO4-3    1.446e-017       0.000  1.446e-017     -16.840
Hfo_wHAsO4-      1.973e-018       0.000  1.973e-018     -17.705
Hfo_wH2AsO4      1.576e-019       0.000  1.576e-019     -18.802

Mno           
-3.213e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.752e-025       0.000  3.751e-025     -24.426
Mno_O3Ca         2.328e-026       0.000  2.328e-026     -25.633
Mno_O3-2         1.890e-026       0.000  1.890e-026     -25.724
Mno_O3HMn+       6.523e-027       0.000  6.523e-027     -26.186
Mno_O3H-         8.236e-028       0.000  8.236e-028     -27.084
Mno_O3Na-        3.956e-028       0.000  3.956e-028     -27.403
Mno_O3HCa+       3.532e-028       0.000  3.531e-028     -27.452
Mno_O3Mg         2.902e-028       0.000  2.902e-028     -27.537
Mno_O3Ba         1.026e-028       0.000  1.026e-028     -27.989
Mno_O3HMg+       2.981e-030       0.000  2.981e-030     -29.526
Mno_O3HBa+       2.784e-030       0.000  2.784e-030     -29.555
Mno_O3HNa        1.609e-030       0.000  1.609e-030     -29.794
Mno_O3H2         2.696e-032       0.000  2.696e-032     -31.569
Mno_O3H3+        2.361e-037       0.000  2.361e-037     -36.627
Mno_O3H3Cl       5.828e-040       0.000  5.828e-040     -39.235

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.241e-007  3.241e-007
Ba               5.445e-007  5.445e-007
C                1.464e-002  1.464e-002
Ca               2.603e-003  2.603e-003
Cl               9.873e-005  9.873e-005
Fe               8.331e-005  8.331e-005
K                1.893e-005  1.893e-005
Mg               8.448e-005  8.448e-005
Mn               4.478e-005  4.478e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.935      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.372e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.068e-003
                       Total CO2 (mol/kg)  =  7.395e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.980e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.59
                               Iterations  =  44
                                  Total H  = 1.110496e+002
                                  Total O  = 5.552793e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.378e-007  1.266e-007    -6.861    -6.898    -0.037
   OH-                   8.696e-008  7.905e-008    -7.061    -7.102    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.241e-007
   AsS(OH)(HS)-          3.234e-007  2.940e-007    -6.490    -6.532    -0.041
   H3AsO3                7.707e-010  7.722e-010    -9.113    -9.112     0.001
   H2AsO3-               4.750e-012  4.318e-012   -11.323   -11.365    -0.041
   As3S4(HS)2-           7.105e-016  6.458e-016   -15.148   -15.190    -0.041
   H4AsO3+               5.328e-017  4.843e-017   -16.273   -16.315    -0.041
   HAsO3-2               9.965e-020  6.805e-020   -19.002   -19.167    -0.166
   AsO3-3                2.530e-028  1.072e-028   -27.597   -27.970    -0.373
As(5)           2.187e-018
   H2AsO4-               1.266e-018  1.151e-018   -17.898   -17.939    -0.041
   HAsO4-2               9.208e-019  6.288e-019   -18.036   -18.202    -0.166
   H3AsO4                2.901e-023  2.907e-023   -22.537   -22.537     0.001
   AsO4-3                2.623e-023  1.112e-023   -22.581   -22.954    -0.373
Ba              5.445e-007
   Ba+2                  5.244e-007  3.581e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.977e-008  1.797e-008    -7.704    -7.745    -0.041
   BaCO3                 3.581e-010  3.588e-010    -9.446    -9.445     0.001
   BaSO4                 7.430e-012  7.444e-012   -11.129   -11.128     0.001
   BaOH+                 1.054e-013  9.581e-014   -12.977   -13.019    -0.041
C(-4)           7.244e-003
   CH4                   7.244e-003  7.258e-003    -2.140    -2.139     0.001
C(4)            7.395e-003
   HCO3-                 5.743e-003  5.237e-003    -2.241    -2.281    -0.040
   CO2                   1.488e-003  1.491e-003    -2.827    -2.827     0.001
   CaHCO3+               1.255e-004  1.141e-004    -3.901    -3.943    -0.041
   MnHCO3+               1.078e-005  9.802e-006    -4.967    -5.009    -0.041
   FeHCO3+               1.054e-005  9.578e-006    -4.977    -5.019    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.773e-006  3.430e-006    -5.423    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.806e-006  1.940e-006    -5.552    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.804e-007  5.815e-007    -6.236    -6.235     0.001
   MgCO3                 1.034e-007  1.036e-007    -6.985    -6.985     0.001
   BaHCO3+               1.977e-008  1.797e-008    -7.704    -7.745    -0.041
   NaCO3-                7.847e-009  7.133e-009    -8.105    -8.147    -0.041
   BaCO3                 3.581e-010  3.588e-010    -9.446    -9.445     0.001
Ca              2.603e-003
   Ca+2                  2.472e-003  1.708e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.255e-004  1.141e-004    -3.901    -3.943    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.411e-008  1.413e-008    -7.851    -7.850     0.001
   CaOH+                 2.462e-009  2.238e-009    -8.609    -8.650    -0.041
   CaHSO4+               1.153e-014  1.048e-014   -13.938   -13.980    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.433e-009  7.666e-009    -8.074    -8.115    -0.041
   FeCl+                 2.489e-009  2.263e-009    -8.604    -8.645    -0.041
   MnCl2                 2.993e-013  2.999e-013   -12.524   -12.523     0.001
   MnCl3-                8.141e-018  7.401e-018   -17.089   -17.131    -0.041
   FeCl+2                8.046e-025  5.495e-025   -24.094   -24.260    -0.166
   FeCl2+                2.419e-028  2.199e-028   -27.616   -27.658    -0.041
   FeCl3                 1.967e-033  1.971e-033   -32.706   -32.705     0.001
Fe(2)           8.331e-005
   Fe(HS)2               4.480e-005  4.489e-005    -4.349    -4.348     0.001
   Fe+2                  2.679e-005  1.829e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.054e-005  9.578e-006    -4.977    -5.019    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.821e-007  2.565e-007    -6.550    -6.591    -0.041



   FeOH+                 5.024e-008  4.567e-008    -7.299    -7.340    -0.041
   FeCl+                 2.489e-009  2.263e-009    -8.604    -8.645    -0.041
   FeSO4                 1.347e-010  1.349e-010    -9.871    -9.870     0.001
   Fe(OH)2               3.064e-012  3.070e-012   -11.514   -11.513     0.001
   Fe(OH)3-              9.907e-016  9.006e-016   -15.004   -15.045    -0.041
   FeHSO4+               1.235e-016  1.123e-016   -15.908   -15.950    -0.041
Fe(3)           5.749e-014
   Fe(OH)2+              2.978e-014  2.707e-014   -13.526   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.181e-016  1.983e-016   -15.661   -15.703    -0.041
   FeOH+2                1.516e-017  1.035e-017   -16.819   -16.985    -0.166
   Fe+3                  4.790e-022  2.030e-022   -21.320   -21.692    -0.373
   FeCl+2                8.046e-025  5.495e-025   -24.094   -24.260    -0.166
   FeSO4+                1.016e-025  9.235e-026   -24.993   -25.035    -0.041
   FeCl2+                2.419e-028  2.199e-028   -27.616   -27.658    -0.041
   Fe(SO4)2-             9.219e-032  8.381e-032   -31.035   -31.077    -0.041
   FeHSO4+2              4.585e-032  3.131e-032   -31.339   -31.504    -0.166
   Fe2(OH)2+4            1.326e-032  2.884e-033   -31.877   -32.540    -0.663
   FeCl3                 1.967e-033  1.971e-033   -32.706   -32.705     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.752   -43.788    -1.035
H(0)            1.676e-009
   H2                    8.382e-010  8.398e-010    -9.077    -9.076     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.508e-012  5.007e-012   -11.259   -11.300    -0.041
Mg              8.448e-005
   Mg+2                  8.060e-005  5.598e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.773e-006  3.430e-006    -5.423    -5.465    -0.041
   MgCO3                 1.034e-007  1.036e-007    -6.985    -6.985     0.001
   MgOH+                 1.766e-009  1.605e-009    -8.753    -8.795    -0.041
   MgSO4                 5.433e-010  5.444e-010    -9.265    -9.264     0.001
Mn(2)           4.478e-005
   Mn+2                  3.075e-005  2.100e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.078e-005  9.802e-006    -4.967    -5.009    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.433e-009  7.666e-009    -8.074    -8.115    -0.041
   MnOH+                 4.689e-009  4.263e-009    -8.329    -8.370    -0.041
   MnSO4                 1.546e-010  1.549e-010    -9.811    -9.810     0.001
   MnCl2                 2.993e-013  2.999e-013   -12.524   -12.523     0.001
   MnCl3-                8.141e-018  7.401e-018   -17.089   -17.131    -0.041
   Mn(OH)3-              1.803e-019  1.639e-019   -18.744   -18.785    -0.041
Mn(3)           1.780e-034
   Mn+3                  1.780e-034  7.544e-035   -33.750   -34.122    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.511   -83.676    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.954   -96.995    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.804e-007  5.815e-007    -6.236    -6.235     0.001
   NaCO3-                7.847e-009  7.133e-009    -8.105    -8.147    -0.041
   NaSO4-                4.516e-011  4.106e-011   -10.345   -10.387    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.229   -74.229     0.001
S(-2)           2.083e-004
   H2S                   5.797e-005  5.808e-005    -4.237    -4.236     0.001
   HS-                   5.772e-005  5.247e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.480e-005  4.489e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.234e-007  2.940e-007    -6.490    -6.532    -0.041
   Fe(HS)3-              2.821e-007  2.565e-007    -6.550    -6.591    -0.041
   S5-2                  1.444e-007  1.053e-007    -6.841    -6.978    -0.137
   S4-2                  8.547e-008  6.145e-008    -7.068    -7.212    -0.143
   S6-2                  7.374e-008  5.451e-008    -7.132    -7.264    -0.131
   S-2                   7.331e-011  5.006e-011   -10.135   -10.301    -0.166
   S3-2                  3.060e-011  2.165e-011   -10.514   -10.665    -0.150
   S2-2                  1.760e-012  1.229e-012   -11.755   -11.911    -0.156
   As3S4(HS)2-           7.105e-016  6.458e-016   -15.148   -15.190    -0.041



S(6)            7.529e-008
   SO4-2                 6.029e-008  4.148e-008    -7.220    -7.382    -0.162
   CaSO4                 1.411e-008  1.413e-008    -7.851    -7.850     0.001
   MgSO4                 5.433e-010  5.444e-010    -9.265    -9.264     0.001
   MnSO4                 1.546e-010  1.549e-010    -9.811    -9.810     0.001
   FeSO4                 1.347e-010  1.349e-010    -9.871    -9.870     0.001
   NaSO4-                4.516e-011  4.106e-011   -10.345   -10.387    -0.041
   BaSO4                 7.430e-012  7.444e-012   -11.129   -11.128     0.001
   KSO4-                 5.508e-012  5.007e-012   -11.259   -11.300    -0.041
   HSO4-                 5.617e-013  5.106e-013   -12.251   -12.292    -0.041
   CaHSO4+               1.153e-014  1.048e-014   -13.938   -13.980    -0.041
   FeHSO4+               1.235e-016  1.123e-016   -15.908   -15.950    -0.041
   FeSO4+                1.016e-025  9.235e-026   -24.993   -25.035    -0.041
   Fe(SO4)2-             9.219e-032  8.381e-032   -31.035   -31.077    -0.041
   FeHSO4+2              4.585e-032  3.131e-032   -31.339   -31.504    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.57  -10.15   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.79  -43.62   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.01  -43.22   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.88  -42.16   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.96  -45.35   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.68  -90.39   -5.71  Mn2(SO4)3



Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.73  -12.06    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.61  -14.79   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 82.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.640e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.450e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.233e-003 -4.367e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.208e-004  4.208e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.279e-003  4.279e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.548e-005  Surface charge, eq

Hfo_s         
 3.117e-006  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.025e-006       0.650  2.025e-006      -5.694
Hfo_sOMn+        8.400e-007       0.270  8.400e-007      -6.076
Hfo_sOFe+        2.062e-007       0.066  2.062e-007      -6.686
Hfo_sOH2+        3.135e-008       0.010  3.135e-008      -7.504
Hfo_sOH          1.271e-008       0.004  1.271e-008      -7.896
Hfo_sOHBa+2      1.313e-009       0.000  1.313e-009      -8.882
Hfo_sO-          1.181e-010       0.000  1.181e-010      -9.928

Hfo           
 9.548e-005  Surface charge, eq

Hfo_w         
 1.247e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.281e-005       0.664  8.280e-005      -4.082
Hfo_wOH          3.358e-005       0.269  3.358e-005      -4.474
Hfo_wOFe+        5.083e-006       0.041  5.083e-006      -5.294
Hfo_wOMn+        1.763e-006       0.014  1.763e-006      -5.754
Hfo_wOCa+        6.402e-007       0.005  6.402e-007      -6.194
Hfo_wOMg+        3.734e-007       0.003  3.734e-007      -6.428
Hfo_wO-          3.119e-007       0.003  3.119e-007      -6.506
Hfo_wOFeOH       1.081e-007       0.001  1.081e-007      -6.966
Hfo_wH2AsO3      6.672e-009       0.000  6.672e-009      -8.176
Hfo_wSO4-        1.049e-011       0.000  1.049e-011     -10.979
Hfo_wOHSO4-2     8.485e-012       0.000  8.485e-012     -11.071
Hfo_wOBa+        5.999e-012       0.000  5.999e-012     -11.222
Hfo_wOHAsO4-3    1.420e-017       0.000  1.420e-017     -16.848
Hfo_wHAsO4-      1.934e-018       0.000  1.934e-018     -17.714
Hfo_wH2AsO4      1.543e-019       0.000  1.543e-019     -18.812

Mno           
-1.194e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.394e-028       0.000  1.394e-028     -27.856
Mno_O3Ca         8.649e-030       0.000  8.649e-030     -29.063
Mno_O3-2         7.023e-030       0.000  7.023e-030     -29.154
Mno_O3HMn+       2.421e-030       0.000  2.421e-030     -29.616
Mno_O3H-         3.058e-031       0.000  3.058e-031     -30.515
Mno_O3Na-        1.470e-031       0.000  1.470e-031     -30.833
Mno_O3HCa+       1.311e-031       0.000  1.311e-031     -30.882
Mno_O3Mg         1.079e-031       0.000  1.079e-031     -30.967
Mno_O3Ba         3.814e-032       0.000  3.814e-032     -31.419
Mno_O3HMg+       1.107e-033       0.000  1.107e-033     -32.956
Mno_O3HBa+       1.034e-033       0.000  1.034e-033     -32.986
Mno_O3HNa        5.973e-034       0.000  5.973e-034     -33.224
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.750e-041       0.000  8.750e-041     -40.058
Mno_O3H3Cl       2.160e-043       0.000  2.160e-043     -42.666

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.243e-007  3.243e-007
Ba               5.445e-007  5.445e-007
C                1.472e-002  1.472e-002
Ca               2.602e-003  2.602e-003
Cl               9.873e-005  9.873e-005
Fe               8.330e-005  8.330e-005



K                1.893e-005  1.893e-005
Mg               8.449e-005  8.449e-005
Mn               4.476e-005  4.476e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.936      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.368e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.064e-003
                       Total CO2 (mol/kg)  =  7.388e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.961e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.57
                               Iterations  =  42
                                  Total H  = 1.110501e+002
                                  Total O  = 5.552800e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.376e-007  1.265e-007    -6.861    -6.898    -0.037
   OH-                   8.704e-008  7.913e-008    -7.060    -7.102    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.243e-007
   AsS(OH)(HS)-          3.235e-007  2.941e-007    -6.490    -6.532    -0.041
   H3AsO3                7.713e-010  7.728e-010    -9.113    -9.112     0.001
   H2AsO3-               4.758e-012  4.326e-012   -11.323   -11.364    -0.041
   As3S4(HS)2-           7.099e-016  6.453e-016   -15.149   -15.190    -0.041
   H4AsO3+               5.327e-017  4.843e-017   -16.274   -16.315    -0.041
   HAsO3-2               9.992e-020  6.824e-020   -19.000   -19.166    -0.166
   AsO3-3                2.539e-028  1.077e-028   -27.595   -27.968    -0.373
As(5)           2.184e-018
   H2AsO4-               1.264e-018  1.149e-018   -17.898   -17.940    -0.041
   HAsO4-2               9.202e-019  6.284e-019   -18.036   -18.202    -0.166
   H3AsO4                2.894e-023  2.899e-023   -22.539   -22.538     0.001
   AsO4-3                2.624e-023  1.112e-023   -22.581   -22.954    -0.373
Ba              5.445e-007
   Ba+2                  5.244e-007  3.581e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.976e-008  1.796e-008    -7.704    -7.746    -0.041
   BaCO3                 3.583e-010  3.590e-010    -9.446    -9.445     0.001
   BaSO4                 7.342e-012  7.356e-012   -11.134   -11.133     0.001
   BaOH+                 1.055e-013  9.592e-014   -12.977   -13.018    -0.041
C(-4)           7.329e-003
   CH4                   7.329e-003  7.343e-003    -2.135    -2.134     0.001
C(4)            7.388e-003
   HCO3-                 5.739e-003  5.233e-003    -2.241    -2.281    -0.040
   CO2                   1.486e-003  1.489e-003    -2.828    -2.827     0.001
   CaHCO3+               1.253e-004  1.139e-004    -3.902    -3.943    -0.041
   MnHCO3+               1.077e-005  9.792e-006    -4.968    -5.009    -0.041
   FeHCO3+               1.053e-005  9.569e-006    -4.978    -5.019    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.771e-006  3.428e-006    -5.423    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.807e-006  1.940e-006    -5.552    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.800e-007  5.812e-007    -6.237    -6.236     0.001
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   BaHCO3+               1.976e-008  1.796e-008    -7.704    -7.746    -0.041
   NaCO3-                7.849e-009  7.136e-009    -8.105    -8.147    -0.041
   BaCO3                 3.583e-010  3.590e-010    -9.446    -9.445     0.001



Ca              2.602e-003
   Ca+2                  2.471e-003  1.707e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.253e-004  1.139e-004    -3.902    -3.943    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.393e-008  1.396e-008    -7.856    -7.855     0.001
   CaOH+                 2.463e-009  2.239e-009    -8.608    -8.650    -0.041
   CaHSO4+               1.138e-014  1.034e-014   -13.944   -13.985    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.431e-009  7.664e-009    -8.074    -8.116    -0.041
   FeCl+                 2.488e-009  2.262e-009    -8.604    -8.646    -0.041
   MnCl2                 2.992e-013  2.998e-013   -12.524   -12.523     0.001
   MnCl3-                8.139e-018  7.399e-018   -17.089   -17.131    -0.041
   FeCl+2                8.022e-025  5.478e-025   -24.096   -24.261    -0.166
   FeCl2+                2.412e-028  2.193e-028   -27.618   -27.659    -0.041
   FeCl3                 1.961e-033  1.965e-033   -32.707   -32.707     0.001
Fe(2)           8.330e-005
   Fe(HS)2               4.481e-005  4.490e-005    -4.349    -4.348     0.001
   Fe+2                  2.678e-005  1.829e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.053e-005  9.569e-006    -4.978    -5.019    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.823e-007  2.566e-007    -6.549    -6.591    -0.041
   FeOH+                 5.028e-008  4.571e-008    -7.299    -7.340    -0.041
   FeCl+                 2.488e-009  2.262e-009    -8.604    -8.646    -0.041
   FeSO4                 1.330e-010  1.333e-010    -9.876    -9.875     0.001
   Fe(OH)2               3.069e-012  3.075e-012   -11.513   -11.512     0.001
   Fe(OH)3-              9.933e-016  9.030e-016   -15.003   -15.044    -0.041
   FeHSO4+               1.219e-016  1.108e-016   -15.914   -15.955    -0.041
Fe(3)           5.746e-014
   Fe(OH)2+              2.975e-014  2.704e-014   -13.527   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.183e-016  1.985e-016   -15.661   -15.702    -0.041
   FeOH+2                1.513e-017  1.033e-017   -16.820   -16.986    -0.166
   Fe+3                  4.775e-022  2.024e-022   -21.321   -21.694    -0.373
   FeCl+2                8.022e-025  5.478e-025   -24.096   -24.261    -0.166
   FeSO4+                1.001e-025  9.097e-026   -25.000   -25.041    -0.041
   FeCl2+                2.412e-028  2.193e-028   -27.618   -27.659    -0.041
   Fe(SO4)2-             8.973e-032  8.157e-032   -31.047   -31.088    -0.041
   FeHSO4+2              4.512e-032  3.081e-032   -31.346   -31.511    -0.166
   Fe2(OH)2+4            1.321e-032  2.873e-033   -31.879   -32.542    -0.662
   FeCl3                 1.961e-033  1.965e-033   -32.707   -32.707     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.755   -43.790    -1.035
H(0)            1.682e-009
   H2                    8.410e-010  8.426e-010    -9.075    -9.074     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.442e-012  4.947e-012   -11.264   -11.306    -0.041
Mg              8.449e-005
   Mg+2                  8.061e-005  5.599e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.771e-006  3.428e-006    -5.423    -5.465    -0.041
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   MgOH+                 1.768e-009  1.607e-009    -8.753    -8.794    -0.041
   MgSO4                 5.369e-010  5.380e-010    -9.270    -9.269     0.001
Mn(2)           4.476e-005
   Mn+2                  3.074e-005  2.099e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.077e-005  9.792e-006    -4.968    -5.009    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.431e-009  7.664e-009    -8.074    -8.116    -0.041
   MnOH+                 4.692e-009  4.265e-009    -8.329    -8.370    -0.041
   MnSO4                 1.527e-010  1.530e-010    -9.816    -9.815     0.001
   MnCl2                 2.992e-013  2.998e-013   -12.524   -12.523     0.001
   MnCl3-                8.139e-018  7.399e-018   -17.089   -17.131    -0.041
   Mn(OH)3-              1.808e-019  1.643e-019   -18.743   -18.784    -0.041
Mn(3)           1.774e-034
   Mn+3                  1.774e-034  7.521e-035   -33.751   -34.124    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.512   -83.678    -0.166



Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.956   -96.998    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.800e-007  5.812e-007    -6.237    -6.236     0.001
   NaCO3-                7.849e-009  7.136e-009    -8.105    -8.147    -0.041
   NaSO4-                4.462e-011  4.057e-011   -10.350   -10.392    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.232   -74.232     0.001
S(-2)           2.083e-004
   H2S                   5.793e-005  5.804e-005    -4.237    -4.236     0.001
   HS-                   5.774e-005  5.249e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.481e-005  4.490e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.235e-007  2.941e-007    -6.490    -6.532    -0.041
   Fe(HS)3-              2.823e-007  2.566e-007    -6.549    -6.591    -0.041
   S5-2                  1.446e-007  1.054e-007    -6.840    -6.977    -0.137
   S4-2                  8.558e-008  6.152e-008    -7.068    -7.211    -0.143
   S6-2                  7.383e-008  5.458e-008    -7.132    -7.263    -0.131
   S-2                   7.339e-011  5.012e-011   -10.134   -10.300    -0.166
   S3-2                  3.064e-011  2.168e-011   -10.514   -10.664    -0.150
   S2-2                  1.762e-012  1.230e-012   -11.754   -11.910    -0.156
   As3S4(HS)2-           7.099e-016  6.453e-016   -15.149   -15.190    -0.041
S(6)            7.438e-008
   SO4-2                 5.956e-008  4.098e-008    -7.225    -7.387    -0.162
   CaSO4                 1.393e-008  1.396e-008    -7.856    -7.855     0.001
   MgSO4                 5.369e-010  5.380e-010    -9.270    -9.269     0.001
   MnSO4                 1.527e-010  1.530e-010    -9.816    -9.815     0.001
   FeSO4                 1.330e-010  1.333e-010    -9.876    -9.875     0.001
   NaSO4-                4.462e-011  4.057e-011   -10.350   -10.392    -0.041
   BaSO4                 7.342e-012  7.356e-012   -11.134   -11.133     0.001
   KSO4-                 5.442e-012  4.947e-012   -11.264   -11.306    -0.041
   HSO4-                 5.544e-013  5.040e-013   -12.256   -12.298    -0.041
   CaHSO4+               1.138e-014  1.034e-014   -13.944   -13.985    -0.041
   FeHSO4+               1.219e-016  1.108e-016   -15.914   -15.955    -0.041
   FeSO4+                1.001e-025  9.097e-026   -25.000   -25.041    -0.041
   Fe(SO4)2-             8.973e-032  8.157e-032   -31.047   -31.088    -0.041
   FeHSO4+2              4.512e-032  3.081e-032   -31.346   -31.511    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH



Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.57  -10.16   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.80  -43.63   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.02  -43.23   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.89  -42.17   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.98  -45.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.70  -90.41   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.73  -12.07    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 83.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.660e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000



H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.449e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.113e-003 -4.487e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.209e-004  4.209e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.399e-003  4.399e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.362e-005  Surface charge, eq

Hfo_s         
 3.057e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.985e-006       0.650  1.985e-006      -5.702
Hfo_sOMn+        8.243e-007       0.270  8.243e-007      -6.084
Hfo_sOFe+        2.023e-007       0.066  2.023e-007      -6.694
Hfo_sOH2+        3.071e-008       0.010  3.071e-008      -7.513
Hfo_sOH          1.247e-008       0.004  1.246e-008      -7.904
Hfo_sOHBa+2      1.288e-009       0.000  1.288e-009      -8.890
Hfo_sO-          1.159e-010       0.000  1.159e-010      -9.936

Hfo           
 9.362e-005  Surface charge, eq

Hfo_w         
 1.223e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.118e-005       0.664  8.118e-005      -4.091
Hfo_wOH          3.295e-005       0.269  3.295e-005      -4.482
Hfo_wOFe+        4.992e-006       0.041  4.991e-006      -5.302
Hfo_wOMn+        1.731e-006       0.014  1.731e-006      -5.762
Hfo_wOCa+        6.287e-007       0.005  6.286e-007      -6.202
Hfo_wOMg+        3.668e-007       0.003  3.668e-007      -6.436
Hfo_wO-          3.064e-007       0.003  3.064e-007      -6.514
Hfo_wOFeOH       1.063e-007       0.001  1.063e-007      -6.973
Hfo_wH2AsO3      6.552e-009       0.000  6.552e-009      -8.184
Hfo_wSO4-        1.016e-011       0.000  1.016e-011     -10.993
Hfo_wOHSO4-2     8.228e-012       0.000  8.228e-012     -11.085
Hfo_wOBa+        5.893e-012       0.000  5.893e-012     -11.230
Hfo_wOHAsO4-3    1.394e-017       0.000  1.394e-017     -16.856
Hfo_wHAsO4-      1.895e-018       0.000  1.895e-018     -17.722
Hfo_wH2AsO4      1.511e-019       0.000  1.511e-019     -18.821

Mno           
-3.235e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.773e-025       0.000  3.773e-025     -24.423
Mno_O3Ca         2.341e-026       0.000  2.341e-026     -25.631
Mno_O3-2         1.902e-026       0.000  1.902e-026     -25.721
Mno_O3HMn+       6.548e-027       0.000  6.548e-027     -26.184



Mno_O3H-         8.272e-028       0.000  8.272e-028     -27.082
Mno_O3Na-        3.981e-028       0.000  3.981e-028     -27.400
Mno_O3HCa+       3.545e-028       0.000  3.545e-028     -27.450
Mno_O3Mg         2.921e-028       0.000  2.921e-028     -27.534
Mno_O3Ba         1.033e-028       0.000  1.033e-028     -27.986
Mno_O3HMg+       2.995e-030       0.000  2.995e-030     -29.524
Mno_O3HBa+       2.797e-030       0.000  2.797e-030     -29.553
Mno_O3HNa        1.616e-030       0.000  1.616e-030     -29.792
Mno_O3H2         2.702e-032       0.000  2.702e-032     -31.568
Mno_O3H3+        2.362e-037       0.000  2.362e-037     -36.627
Mno_O3H3Cl       5.830e-040       0.000  5.830e-040     -39.234

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.244e-007  3.244e-007
Ba               5.445e-007  5.446e-007
C                1.480e-002  1.480e-002
Ca               2.601e-003  2.601e-003
Cl               9.873e-005  9.873e-005
Fe               8.329e-005  8.329e-005
K                1.893e-005  1.893e-005
Mg               8.449e-005  8.450e-005
Mn               4.473e-005  4.473e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.937      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.364e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.060e-003
                       Total CO2 (mol/kg)  =  7.382e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.942e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.56
                               Iterations  =  33
                                  Total H  = 1.110506e+002
                                  Total O  = 5.552808e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.375e-007  1.264e-007    -6.862    -6.898    -0.037
   OH-                   8.713e-008  7.920e-008    -7.060    -7.101    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.244e-007
   AsS(OH)(HS)-          3.236e-007  2.942e-007    -6.490    -6.531    -0.041
   H3AsO3                7.719e-010  7.734e-010    -9.112    -9.112     0.001
   H2AsO3-               4.767e-012  4.333e-012   -11.322   -11.363    -0.041
   As3S4(HS)2-           7.093e-016  6.448e-016   -15.149   -15.191    -0.041
   H4AsO3+               5.326e-017  4.842e-017   -16.274   -16.315    -0.041
   HAsO3-2               1.002e-019  6.843e-020   -18.999   -19.165    -0.166
   AsO3-3                2.548e-028  1.081e-028   -27.594   -27.966    -0.373
As(5)           2.182e-018
   H2AsO4-               1.262e-018  1.147e-018   -17.899   -17.940    -0.041
   HAsO4-2               9.196e-019  6.281e-019   -18.036   -18.202    -0.166
   H3AsO4                2.886e-023  2.892e-023   -22.540   -22.539     0.001
   AsO4-3                2.624e-023  1.113e-023   -22.581   -22.954    -0.373
Ba              5.445e-007
   Ba+2                  5.244e-007  3.582e-007    -6.280    -6.446    -0.166



   BaHCO3+               1.975e-008  1.795e-008    -7.704    -7.746    -0.041
   BaCO3                 3.585e-010  3.592e-010    -9.446    -9.445     0.001
   BaSO4                 7.256e-012  7.270e-012   -11.139   -11.138     0.001
   BaOH+                 1.056e-013  9.602e-014   -12.976   -13.018    -0.041
C(-4)           7.414e-003
   CH4                   7.414e-003  7.428e-003    -2.130    -2.129     0.001
C(4)            7.382e-003
   HCO3-                 5.735e-003  5.230e-003    -2.241    -2.282    -0.040
   CO2                   1.483e-003  1.486e-003    -2.829    -2.828     0.001
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   MnHCO3+               1.076e-005  9.782e-006    -4.968    -5.010    -0.041
   FeHCO3+               1.052e-005  9.560e-006    -4.978    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.770e-006  3.427e-006    -5.424    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.808e-006  1.941e-006    -5.552    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.797e-007  5.808e-007    -6.237    -6.236     0.001
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   BaHCO3+               1.975e-008  1.795e-008    -7.704    -7.746    -0.041
   NaCO3-                7.852e-009  7.138e-009    -8.105    -8.146    -0.041
   BaCO3                 3.585e-010  3.592e-010    -9.446    -9.445     0.001
Ca              2.601e-003
   Ca+2                  2.470e-003  1.707e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.376e-008  1.379e-008    -7.861    -7.860     0.001
   CaOH+                 2.465e-009  2.241e-009    -8.608    -8.650    -0.041
   CaHSO4+               1.123e-014  1.021e-014   -13.950   -13.991    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.428e-009  7.662e-009    -8.074    -8.116    -0.041
   FeCl+                 2.487e-009  2.261e-009    -8.604    -8.646    -0.041
   MnCl2                 2.991e-013  2.997e-013   -12.524   -12.523     0.001
   MnCl3-                8.137e-018  7.397e-018   -17.090   -17.131    -0.041
   FeCl+2                7.998e-025  5.462e-025   -24.097   -24.263    -0.166
   FeCl2+                2.405e-028  2.187e-028   -27.619   -27.660    -0.041
   FeCl3                 1.956e-033  1.959e-033   -32.709   -32.708     0.001
Fe(2)           8.329e-005
   Fe(HS)2               4.482e-005  4.491e-005    -4.349    -4.348     0.001
   Fe+2                  2.676e-005  1.828e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.052e-005  9.560e-006    -4.978    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.824e-007  2.568e-007    -6.549    -6.590    -0.041
   FeOH+                 5.031e-008  4.574e-008    -7.298    -7.340    -0.041
   FeCl+                 2.487e-009  2.261e-009    -8.604    -8.646    -0.041
   FeSO4                 1.314e-010  1.316e-010    -9.881    -9.881     0.001
   Fe(OH)2               3.074e-012  3.080e-012   -11.512   -11.511     0.001
   Fe(OH)3-              9.959e-016  9.054e-016   -15.002   -15.043    -0.041
   FeHSO4+               1.203e-016  1.093e-016   -15.920   -15.961    -0.041
Fe(3)           5.743e-014
   Fe(OH)2+              2.972e-014  2.701e-014   -13.527   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.185e-016  1.987e-016   -15.660   -15.702    -0.041
   FeOH+2                1.510e-017  1.031e-017   -16.821   -16.987    -0.166
   Fe+3                  4.760e-022  2.018e-022   -21.322   -21.695    -0.373
   FeCl+2                7.998e-025  5.462e-025   -24.097   -24.263    -0.166
   FeSO4+                9.860e-026  8.963e-026   -25.006   -25.048    -0.041
   FeCl2+                2.405e-028  2.187e-028   -27.619   -27.660    -0.041
   Fe(SO4)2-             8.736e-032  7.942e-032   -31.059   -31.100    -0.041
   FeHSO4+2              4.440e-032  3.033e-032   -31.353   -31.518    -0.166
   Fe2(OH)2+4            1.315e-032  2.862e-033   -31.881   -32.543    -0.662
   FeCl3                 1.956e-033  1.959e-033   -32.709   -32.708     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.757   -43.792    -1.035
H(0)            1.688e-009
   H2                    8.438e-010  8.454e-010    -9.074    -9.073     0.001
K               1.893e-005



   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.378e-012  4.889e-012   -11.269   -11.311    -0.041
Mg              8.449e-005
   Mg+2                  8.062e-005  5.600e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.770e-006  3.427e-006    -5.424    -5.465    -0.041
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   MgOH+                 1.770e-009  1.609e-009    -8.752    -8.794    -0.041
   MgSO4                 5.307e-010  5.317e-010    -9.275    -9.274     0.001
Mn(2)           4.473e-005
   Mn+2                  3.073e-005  2.099e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.076e-005  9.782e-006    -4.968    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.428e-009  7.662e-009    -8.074    -8.116    -0.041
   MnOH+                 4.695e-009  4.268e-009    -8.328    -8.370    -0.041
   MnSO4                 1.509e-010  1.512e-010    -9.821    -9.821     0.001
   MnCl2                 2.991e-013  2.997e-013   -12.524   -12.523     0.001
   MnCl3-                8.137e-018  7.397e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.812e-019  1.647e-019   -18.742   -18.783    -0.041
Mn(3)           1.768e-034
   Mn+3                  1.768e-034  7.499e-035   -33.752   -34.125    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.513   -83.679    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.959   -97.000    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.797e-007  5.808e-007    -6.237    -6.236     0.001
   NaCO3-                7.852e-009  7.138e-009    -8.105    -8.146    -0.041
   NaSO4-                4.410e-011  4.009e-011   -10.356   -10.397    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.235   -74.234     0.001
S(-2)           2.083e-004
   H2S                   5.789e-005  5.800e-005    -4.237    -4.237     0.001
   HS-                   5.775e-005  5.250e-005    -4.238    -4.280    -0.041
   Fe(HS)2               4.482e-005  4.491e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.236e-007  2.942e-007    -6.490    -6.531    -0.041
   Fe(HS)3-              2.824e-007  2.568e-007    -6.549    -6.590    -0.041
   S5-2                  1.447e-007  1.056e-007    -6.839    -6.976    -0.137
   S4-2                  8.568e-008  6.160e-008    -7.067    -7.210    -0.143
   S6-2                  7.392e-008  5.465e-008    -7.131    -7.262    -0.131
   S-2                   7.348e-011  5.019e-011   -10.134   -10.299    -0.166
   S3-2                  3.068e-011  2.171e-011   -10.513   -10.663    -0.150
   S2-2                  1.764e-012  1.232e-012   -11.754   -11.909    -0.156
   As3S4(HS)2-           7.093e-016  6.448e-016   -15.149   -15.191    -0.041
S(6)            7.349e-008
   SO4-2                 5.885e-008  4.050e-008    -7.230    -7.393    -0.162
   CaSO4                 1.376e-008  1.379e-008    -7.861    -7.860     0.001
   MgSO4                 5.307e-010  5.317e-010    -9.275    -9.274     0.001
   MnSO4                 1.509e-010  1.512e-010    -9.821    -9.821     0.001
   FeSO4                 1.314e-010  1.316e-010    -9.881    -9.881     0.001
   NaSO4-                4.410e-011  4.009e-011   -10.356   -10.397    -0.041
   BaSO4                 7.256e-012  7.270e-012   -11.139   -11.138     0.001
   KSO4-                 5.378e-012  4.889e-012   -11.269   -11.311    -0.041
   HSO4-                 5.473e-013  4.975e-013   -12.262   -12.303    -0.041
   CaHSO4+               1.123e-014  1.021e-014   -13.950   -13.991    -0.041
   FeHSO4+               1.203e-016  1.093e-016   -15.920   -15.961    -0.041
   FeSO4+                9.860e-026  8.963e-026   -25.006   -25.048    -0.041
   Fe(SO4)2-             8.736e-032  7.942e-032   -31.059   -31.100    -0.041
   FeHSO4+2              4.440e-032  3.033e-032   -31.353   -31.518    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3



Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -18.00  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.58  -10.16   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.81  -43.64   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.04  -43.25   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.90  -42.18   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.99  -45.38   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.72  -90.43   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.74  -12.07    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O



Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 84.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.680e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.448e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.993e-003 -4.607e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.209e-004  4.209e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.519e-003  4.519e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.176e-005  Surface charge, eq

Hfo_s         
 2.997e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.946e-006       0.649  1.946e-006      -5.711
Hfo_sOMn+        8.086e-007       0.270  8.086e-007      -6.092
Hfo_sOFe+        1.985e-007       0.066  1.985e-007      -6.702
Hfo_sOH2+        3.008e-008       0.010  3.008e-008      -7.522
Hfo_sOH          1.222e-008       0.004  1.222e-008      -7.913
Hfo_sOHBa+2      1.262e-009       0.000  1.262e-009      -8.899
Hfo_sO-          1.137e-010       0.000  1.137e-010      -9.944

Hfo           
 9.176e-005  Surface charge, eq

Hfo_w         
 1.199e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.955e-005       0.664  7.955e-005      -4.099
Hfo_wOH          3.232e-005       0.270  3.232e-005      -4.491
Hfo_wOFe+        4.900e-006       0.041  4.899e-006      -5.310
Hfo_wOMn+        1.699e-006       0.014  1.699e-006      -5.770
Hfo_wOCa+        6.171e-007       0.005  6.171e-007      -6.210



Hfo_wOMg+        3.602e-007       0.003  3.602e-007      -6.443
Hfo_wO-          3.008e-007       0.003  3.008e-007      -6.522
Hfo_wOFeOH       1.044e-007       0.001  1.044e-007      -6.981
Hfo_wH2AsO3      6.432e-009       0.000  6.432e-009      -8.192
Hfo_wSO4-        9.843e-012       0.000  9.842e-012     -11.007
Hfo_wOHSO4-2     7.976e-012       0.000  7.976e-012     -11.098
Hfo_wOBa+        5.787e-012       0.000  5.787e-012     -11.238
Hfo_wOHAsO4-3    1.368e-017       0.000  1.368e-017     -16.864
Hfo_wHAsO4-      1.856e-018       0.000  1.856e-018     -17.731
Hfo_wH2AsO4      1.478e-019       0.000  1.478e-019     -18.830

Mno           
-3.315e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.865e-030       0.000  3.865e-030     -29.413
Mno_O3Ca         2.398e-031       0.000  2.398e-031     -30.620
Mno_O3-2         1.948e-031       0.000  1.948e-031     -30.710
Mno_O3HMn+       6.701e-032       0.000  6.701e-032     -31.174
Mno_O3H-         8.468e-033       0.000  8.468e-033     -32.072
Mno_O3Na-        4.079e-033       0.000  4.079e-033     -32.389
Mno_O3HCa+       3.628e-033       0.000  3.627e-033     -32.440
Mno_O3Mg         2.994e-033       0.000  2.994e-033     -32.524
Mno_O3Ba         1.058e-033       0.000  1.058e-033     -32.975
Mno_O3HMg+       3.067e-035       0.000  3.067e-035     -34.513
Mno_O3HBa+       2.864e-035       0.000  2.864e-035     -34.543
Mno_O3HNa        1.654e-035       0.000  1.654e-035     -34.781
Mno_O3H2         2.764e-037       0.000  2.764e-037     -36.559
Mno_O3H3+        2.414e-042       0.000  2.414e-042     -41.617
Mno_O3H3Cl       5.957e-045       0.000  5.957e-045     -44.225

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.245e-007  3.245e-007
Ba               5.446e-007  5.446e-007
C                1.487e-002  1.487e-002
Ca               2.600e-003  2.600e-003
Cl               9.873e-005  9.873e-005
Fe               8.328e-005  8.328e-005
K                1.893e-005  1.893e-005
Mg               8.450e-005  8.450e-005
Mn               4.471e-005  4.471e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.899      Charge balance
                                       pe  =  -3.938      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.360e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.056e-003
                       Total CO2 (mol/kg)  =  7.375e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.924e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.54
                               Iterations  =  47
                                  Total H  = 1.110512e+002
                                  Total O  = 5.552816e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.374e-007  1.262e-007    -6.862    -6.899    -0.037
   OH-                   8.721e-008  7.928e-008    -7.059    -7.101    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.245e-007
   AsS(OH)(HS)-          3.237e-007  2.943e-007    -6.490    -6.531    -0.041
   H3AsO3                7.725e-010  7.740e-010    -9.112    -9.111     0.001
   H2AsO3-               4.775e-012  4.341e-012   -11.321   -11.362    -0.041
   As3S4(HS)2-           7.087e-016  6.443e-016   -15.150   -15.191    -0.041
   H4AsO3+               5.325e-017  4.841e-017   -16.274   -16.315    -0.041
   HAsO3-2               1.005e-019  6.861e-020   -18.998   -19.164    -0.166
   AsO3-3                2.557e-028  1.085e-028   -27.592   -27.965    -0.372
As(5)           2.179e-018
   H2AsO4-               1.260e-018  1.145e-018   -17.900   -17.941    -0.041
   HAsO4-2               9.191e-019  6.278e-019   -18.037   -18.202    -0.166
   H3AsO4                2.879e-023  2.885e-023   -22.541   -22.540     0.001
   AsO4-3                2.625e-023  1.113e-023   -22.581   -22.953    -0.372
Ba              5.446e-007
   Ba+2                  5.245e-007  3.582e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.974e-008  1.795e-008    -7.705    -7.746    -0.041
   BaCO3                 3.586e-010  3.593e-010    -9.445    -9.445     0.001
   BaSO4                 7.172e-012  7.186e-012   -11.144   -11.144     0.001
   BaOH+                 1.057e-013  9.613e-014   -12.976   -13.017    -0.041
C(-4)           7.499e-003
   CH4                   7.499e-003  7.514e-003    -2.125    -2.124     0.001
C(4)            7.375e-003
   HCO3-                 5.731e-003  5.226e-003    -2.242    -2.282    -0.040
   CO2                   1.481e-003  1.484e-003    -2.829    -2.829     0.001
   CaHCO3+               1.251e-004  1.137e-004    -3.903    -3.944    -0.041
   MnHCO3+               1.075e-005  9.773e-006    -4.969    -5.010    -0.041
   FeHCO3+               1.051e-005  9.550e-006    -4.979    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.768e-006  3.425e-006    -5.424    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.808e-006  1.942e-006    -5.552    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.793e-007  5.804e-007    -6.237    -6.236     0.001
   MgCO3                 1.036e-007  1.038e-007    -6.985    -6.984     0.001
   BaHCO3+               1.974e-008  1.795e-008    -7.705    -7.746    -0.041
   NaCO3-                7.854e-009  7.140e-009    -8.105    -8.146    -0.041
   BaCO3                 3.586e-010  3.593e-010    -9.445    -9.445     0.001
Ca              2.600e-003
   Ca+2                  2.469e-003  1.706e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.251e-004  1.137e-004    -3.903    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.360e-008  1.363e-008    -7.866    -7.866     0.001
   CaOH+                 2.467e-009  2.242e-009    -8.608    -8.649    -0.041
   CaHSO4+               1.108e-014  1.008e-014   -13.955   -13.997    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.426e-009  7.660e-009    -8.074    -8.116    -0.041
   FeCl+                 2.487e-009  2.261e-009    -8.604    -8.646    -0.041
   MnCl2                 2.991e-013  2.996e-013   -12.524   -12.523     0.001
   MnCl3-                8.135e-018  7.395e-018   -17.090   -17.131    -0.041
   FeCl+2                7.974e-025  5.447e-025   -24.098   -24.264    -0.166
   FeCl2+                2.398e-028  2.180e-028   -27.620   -27.661    -0.041
   FeCl3                 1.950e-033  1.954e-033   -32.710   -32.709     0.001
Fe(2)           8.328e-005
   Fe(HS)2               4.483e-005  4.492e-005    -4.348    -4.348     0.001
   Fe+2                  2.675e-005  1.827e-005    -4.573    -4.738    -0.166
   FeHCO3+               1.051e-005  9.550e-006    -4.979    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.826e-007  2.569e-007    -6.549    -6.590    -0.041
   FeOH+                 5.034e-008  4.577e-008    -7.298    -7.339    -0.041



   FeCl+                 2.487e-009  2.261e-009    -8.604    -8.646    -0.041
   FeSO4                 1.298e-010  1.301e-010    -9.887    -9.886     0.001
   Fe(OH)2               3.079e-012  3.085e-012   -11.512   -11.511     0.001
   Fe(OH)3-              9.985e-016  9.077e-016   -15.001   -15.042    -0.041
   FeHSO4+               1.187e-016  1.079e-016   -15.925   -15.967    -0.041
Fe(3)           5.740e-014
   Fe(OH)2+              2.969e-014  2.699e-014   -13.527   -13.569    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.188e-016  1.989e-016   -15.660   -15.701    -0.041
   FeOH+2                1.507e-017  1.029e-017   -16.822   -16.988    -0.166
   Fe+3                  4.745e-022  2.013e-022   -21.324   -21.696    -0.372
   FeCl+2                7.974e-025  5.447e-025   -24.098   -24.264    -0.166
   FeSO4+                9.716e-026  8.833e-026   -25.013   -25.054    -0.041
   FeCl2+                2.398e-028  2.180e-028   -27.620   -27.661    -0.041
   Fe(SO4)2-             8.508e-032  7.734e-032   -31.070   -31.112    -0.041
   FeHSO4+2              4.371e-032  2.986e-032   -31.359   -31.525    -0.166
   Fe2(OH)2+4            1.310e-032  2.851e-033   -31.883   -32.545    -0.662
   FeCl3                 1.950e-033  1.954e-033   -32.710   -32.709     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.759   -43.794    -1.035
H(0)            1.693e-009
   H2                    8.466e-010  8.482e-010    -9.072    -9.072     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.315e-012  4.832e-012   -11.275   -11.316    -0.041
Mg              8.450e-005
   Mg+2                  8.063e-005  5.601e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.768e-006  3.425e-006    -5.424    -5.465    -0.041
   MgCO3                 1.036e-007  1.038e-007    -6.985    -6.984     0.001
   MgOH+                 1.772e-009  1.611e-009    -8.752    -8.793    -0.041
   MgSO4                 5.245e-010  5.255e-010    -9.280    -9.279     0.001
Mn(2)           4.471e-005
   Mn+2                  3.072e-005  2.098e-005    -4.513    -4.678    -0.166
   MnHCO3+               1.075e-005  9.773e-006    -4.969    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.426e-009  7.660e-009    -8.074    -8.116    -0.041
   MnOH+                 4.698e-009  4.271e-009    -8.328    -8.369    -0.041
   MnSO4                 1.491e-010  1.493e-010    -9.827    -9.826     0.001
   MnCl2                 2.991e-013  2.996e-013   -12.524   -12.523     0.001
   MnCl3-                8.135e-018  7.395e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.817e-019  1.652e-019   -18.741   -18.782    -0.041
Mn(3)           1.763e-034
   Mn+3                  1.763e-034  7.478e-035   -33.754   -34.126    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.515   -83.680    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.961   -97.002    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.793e-007  5.804e-007    -6.237    -6.236     0.001
   NaCO3-                7.854e-009  7.140e-009    -8.105    -8.146    -0.041
   NaSO4-                4.358e-011  3.962e-011   -10.361   -10.402    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.238   -74.237     0.001
S(-2)           2.083e-004
   H2S                   5.785e-005  5.796e-005    -4.238    -4.237     0.001
   HS-                   5.777e-005  5.252e-005    -4.238    -4.280    -0.041
   Fe(HS)2               4.483e-005  4.492e-005    -4.348    -4.348     0.001
   AsS(OH)(HS)-          3.237e-007  2.943e-007    -6.490    -6.531    -0.041
   Fe(HS)3-              2.826e-007  2.569e-007    -6.549    -6.590    -0.041
   S5-2                  1.449e-007  1.057e-007    -6.839    -6.976    -0.137
   S4-2                  8.578e-008  6.168e-008    -7.067    -7.210    -0.143
   S6-2                  7.401e-008  5.472e-008    -7.131    -7.262    -0.131
   S-2                   7.357e-011  5.025e-011   -10.133   -10.299    -0.166
   S3-2                  3.071e-011  2.173e-011   -10.513   -10.663    -0.150
   S2-2                  1.766e-012  1.233e-012   -11.753   -11.909    -0.156
   As3S4(HS)2-           7.087e-016  6.443e-016   -15.150   -15.191    -0.041
S(6)            7.262e-008



   SO4-2                 5.816e-008  4.002e-008    -7.235    -7.398    -0.162
   CaSO4                 1.360e-008  1.363e-008    -7.866    -7.866     0.001
   MgSO4                 5.245e-010  5.255e-010    -9.280    -9.279     0.001
   MnSO4                 1.491e-010  1.493e-010    -9.827    -9.826     0.001
   FeSO4                 1.298e-010  1.301e-010    -9.887    -9.886     0.001
   NaSO4-                4.358e-011  3.962e-011   -10.361   -10.402    -0.041
   BaSO4                 7.172e-012  7.186e-012   -11.144   -11.144     0.001
   KSO4-                 5.315e-012  4.832e-012   -11.275   -11.316    -0.041
   HSO4-                 5.403e-013  4.912e-013   -12.267   -12.309    -0.041
   CaHSO4+               1.108e-014  1.008e-014   -13.955   -13.997    -0.041
   FeHSO4+               1.187e-016  1.079e-016   -15.925   -15.967    -0.041
   FeSO4+                9.716e-026  8.833e-026   -25.013   -25.054    -0.041
   Fe(SO4)2-             8.508e-032  7.734e-032   -31.070   -31.112    -0.041
   FeHSO4+2              4.371e-032  2.986e-032   -31.359   -31.525    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.82  -43.65   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.05  -43.26   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.92  -42.20   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.00  -45.39   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.73  -90.45   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O



MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.74  -12.08    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.24   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 85.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.700e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.447e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.873e-003 -4.727e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.210e-004  4.210e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.640e-003  4.640e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.990e-005  Surface charge, eq

Hfo_s         
 2.936e-006  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.906e-006       0.649  1.906e-006      -5.720
Hfo_sOMn+        7.929e-007       0.270  7.929e-007      -6.101
Hfo_sOFe+        1.946e-007       0.066  1.946e-007      -6.711
Hfo_sOH2+        2.945e-008       0.010  2.944e-008      -7.531
Hfo_sOH          1.197e-008       0.004  1.197e-008      -7.922
Hfo_sOHBa+2      1.237e-009       0.000  1.237e-009      -8.908
Hfo_sO-          1.116e-010       0.000  1.116e-010      -9.953

Hfo           
 8.990e-005  Surface charge, eq

Hfo_w         
 1.175e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.793e-005       0.663  7.793e-005      -4.108
Hfo_wOH          3.169e-005       0.270  3.169e-005      -4.499
Hfo_wOFe+        4.807e-006       0.041  4.807e-006      -5.318
Hfo_wOMn+        1.667e-006       0.014  1.667e-006      -5.778
Hfo_wOCa+        6.054e-007       0.005  6.054e-007      -6.218
Hfo_wOMg+        3.536e-007       0.003  3.536e-007      -6.451
Hfo_wO-          2.952e-007       0.003  2.952e-007      -6.530
Hfo_wOFeOH       1.026e-007       0.001  1.026e-007      -6.989
Hfo_wH2AsO3      6.312e-009       0.000  6.312e-009      -8.200
Hfo_wSO4-        9.530e-012       0.000  9.530e-012     -11.021
Hfo_wOHSO4-2     7.730e-012       0.000  7.730e-012     -11.112
Hfo_wOBa+        5.681e-012       0.000  5.681e-012     -11.246
Hfo_wOHAsO4-3    1.342e-017       0.000  1.342e-017     -16.872
Hfo_wHAsO4-      1.817e-018       0.000  1.817e-018     -17.741
Hfo_wH2AsO4      1.446e-019       0.000  1.446e-019     -18.840

Mno           
-1.202e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.401e-028       0.000  1.401e-028     -27.854
Mno_O3Ca         8.691e-030       0.000  8.691e-030     -29.061
Mno_O3-2         7.064e-030       0.000  7.063e-030     -29.151
Mno_O3HMn+       2.426e-030       0.000  2.426e-030     -29.615
Mno_O3H-         3.067e-031       0.000  3.067e-031     -30.513
Mno_O3Na-        1.479e-031       0.000  1.479e-031     -30.830
Mno_O3HCa+       1.313e-031       0.000  1.313e-031     -30.882
Mno_O3Mg         1.086e-031       0.000  1.085e-031     -30.964
Mno_O3Ba         3.838e-032       0.000  3.838e-032     -31.416
Mno_O3HMg+       1.111e-033       0.000  1.111e-033     -32.954
Mno_O3HBa+       1.037e-033       0.000  1.037e-033     -32.984
Mno_O3HNa        5.991e-034       0.000  5.991e-034     -33.223
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.725e-041       0.000  8.725e-041     -40.059
Mno_O3H3Cl       2.153e-043       0.000  2.153e-043     -42.667

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.246e-007  3.246e-007
Ba               5.446e-007  5.446e-007
C                1.495e-002  1.495e-002
Ca               2.599e-003  2.599e-003
Cl               9.873e-005  9.873e-005
Fe               8.327e-005  8.327e-005
K                1.893e-005  1.893e-005



Mg               8.451e-005  8.451e-005
Mn               4.469e-005  4.469e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.899      Charge balance
                                       pe  =  -3.939      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.356e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.052e-003
                       Total CO2 (mol/kg)  =  7.369e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.905e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.53
                               Iterations  =  45
                                  Total H  = 1.110517e+002
                                  Total O  = 5.552823e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.372e-007  1.261e-007    -6.863    -6.899    -0.037
   OH-                   8.729e-008  7.936e-008    -7.059    -7.100    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.246e-007
   AsS(OH)(HS)-          3.238e-007  2.944e-007    -6.490    -6.531    -0.041
   H3AsO3                7.731e-010  7.746e-010    -9.112    -9.111     0.001
   H2AsO3-               4.783e-012  4.349e-012   -11.320   -11.362    -0.041
   As3S4(HS)2-           7.082e-016  6.438e-016   -15.150   -15.191    -0.041
   H4AsO3+               5.324e-017  4.840e-017   -16.274   -16.315    -0.041
   HAsO3-2               1.007e-019  6.880e-020   -18.997   -19.162    -0.166
   AsO3-3                2.566e-028  1.089e-028   -27.591   -27.963    -0.372
As(5)           2.177e-018
   H2AsO4-               1.258e-018  1.144e-018   -17.900   -17.942    -0.041
   HAsO4-2               9.185e-019  6.274e-019   -18.037   -18.202    -0.166
   H3AsO4                2.872e-023  2.878e-023   -22.542   -22.541     0.001
   AsO4-3                2.626e-023  1.114e-023   -22.581   -22.953    -0.372
Ba              5.446e-007
   Ba+2                  5.245e-007  3.583e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.973e-008  1.794e-008    -7.705    -7.746    -0.041
   BaCO3                 3.588e-010  3.595e-010    -9.445    -9.444     0.001
   BaSO4                 7.090e-012  7.104e-012   -11.149   -11.149     0.001
   BaOH+                 1.059e-013  9.624e-014   -12.975   -13.017    -0.041
C(-4)           7.584e-003
   CH4                   7.584e-003  7.599e-003    -2.120    -2.119     0.001
C(4)            7.369e-003
   HCO3-                 5.727e-003  5.223e-003    -2.242    -2.282    -0.040
   CO2                   1.478e-003  1.481e-003    -2.830    -2.829     0.001
   CaHCO3+               1.250e-004  1.136e-004    -3.903    -3.945    -0.041
   MnHCO3+               1.074e-005  9.764e-006    -4.969    -5.010    -0.041
   FeHCO3+               1.050e-005  9.541e-006    -4.979    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.766e-006  3.423e-006    -5.424    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.809e-006  1.942e-006    -5.551    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.789e-007  5.800e-007    -6.237    -6.237     0.001
   MgCO3                 1.036e-007  1.038e-007    -6.985    -6.984     0.001
   BaHCO3+               1.973e-008  1.794e-008    -7.705    -7.746    -0.041
   NaCO3-                7.857e-009  7.143e-009    -8.105    -8.146    -0.041
   BaCO3                 3.588e-010  3.595e-010    -9.445    -9.444     0.001
Ca              2.599e-003



   Ca+2                  2.469e-003  1.706e-003    -2.608    -2.768    -0.161
   CaHCO3+               1.250e-004  1.136e-004    -3.903    -3.945    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.344e-008  1.346e-008    -7.872    -7.871     0.001
   CaOH+                 2.468e-009  2.244e-009    -8.608    -8.649    -0.041
   CaHSO4+               1.094e-014  9.947e-015   -13.961   -14.002    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.423e-009  7.658e-009    -8.075    -8.116    -0.041
   FeCl+                 2.486e-009  2.260e-009    -8.605    -8.646    -0.041
   MnCl2                 2.990e-013  2.996e-013   -12.524   -12.524     0.001
   MnCl3-                8.133e-018  7.394e-018   -17.090   -17.131    -0.041
   FeCl+2                7.951e-025  5.431e-025   -24.100   -24.265    -0.166
   FeCl2+                2.391e-028  2.174e-028   -27.621   -27.663    -0.041
   FeCl3                 1.945e-033  1.948e-033   -32.711   -32.710     0.001
Fe(2)           8.327e-005
   Fe(HS)2               4.485e-005  4.493e-005    -4.348    -4.347     0.001
   Fe+2                  2.674e-005  1.827e-005    -4.573    -4.738    -0.166
   FeHCO3+               1.050e-005  9.541e-006    -4.979    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.827e-007  2.570e-007    -6.549    -6.590    -0.041
   FeOH+                 5.037e-008  4.580e-008    -7.298    -7.339    -0.041
   FeCl+                 2.486e-009  2.260e-009    -8.605    -8.646    -0.041
   FeSO4                 1.283e-010  1.285e-010    -9.892    -9.891     0.001
   Fe(OH)2               3.084e-012  3.090e-012   -11.511   -11.510     0.001
   Fe(OH)3-              1.001e-015  9.100e-016   -15.000   -15.041    -0.041
   FeHSO4+               1.172e-016  1.065e-016   -15.931   -15.972    -0.041
Fe(3)           5.737e-014
   Fe(OH)2+              2.966e-014  2.696e-014   -13.528   -13.569    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.190e-016  1.991e-016   -15.660   -15.701    -0.041
   FeOH+2                1.504e-017  1.027e-017   -16.823   -16.988    -0.166
   Fe+3                  4.731e-022  2.007e-022   -21.325   -21.697    -0.372
   FeCl+2                7.951e-025  5.431e-025   -24.100   -24.265    -0.166
   FeSO4+                9.576e-026  8.705e-026   -25.019   -25.060    -0.041
   FeCl2+                2.391e-028  2.174e-028   -27.621   -27.663    -0.041
   Fe(SO4)2-             8.288e-032  7.534e-032   -31.082   -31.123    -0.041
   FeHSO4+2              4.304e-032  2.940e-032   -31.366   -31.532    -0.166
   Fe2(OH)2+4            1.304e-032  2.840e-033   -31.885   -32.547    -0.662
   FeCl3                 1.945e-033  1.948e-033   -32.711   -32.710     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.761   -43.796    -1.034
H(0)            1.699e-009
   H2                    8.493e-010  8.509e-010    -9.071    -9.070     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.253e-012  4.776e-012   -11.280   -11.321    -0.041
Mg              8.451e-005
   Mg+2                  8.064e-005  5.602e-005    -4.093    -4.252    -0.158
   MgHCO3+               3.766e-006  3.423e-006    -5.424    -5.466    -0.041
   MgCO3                 1.036e-007  1.038e-007    -6.985    -6.984     0.001
   MgOH+                 1.774e-009  1.612e-009    -8.751    -8.793    -0.041
   MgSO4                 5.185e-010  5.195e-010    -9.285    -9.284     0.001
Mn(2)           4.469e-005
   Mn+2                  3.071e-005  2.098e-005    -4.513    -4.678    -0.166
   MnHCO3+               1.074e-005  9.764e-006    -4.969    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.423e-009  7.658e-009    -8.075    -8.116    -0.041
   MnOH+                 4.701e-009  4.274e-009    -8.328    -8.369    -0.041
   MnSO4                 1.473e-010  1.476e-010    -9.832    -9.831     0.001
   MnCl2                 2.990e-013  2.996e-013   -12.524   -12.524     0.001
   MnCl3-                8.133e-018  7.394e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.822e-019  1.656e-019   -18.740   -18.781    -0.041
Mn(3)           1.758e-034
   Mn+3                  1.758e-034  7.456e-035   -33.755   -34.127    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.516   -83.682    -0.166
Mn(7)           0.000e+000



   MnO4-                 0.000e+000  0.000e+000   -96.963   -97.005    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.789e-007  5.800e-007    -6.237    -6.237     0.001
   NaCO3-                7.857e-009  7.143e-009    -8.105    -8.146    -0.041
   NaSO4-                4.307e-011  3.916e-011   -10.366   -10.407    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.241   -74.240     0.001
S(-2)           2.083e-004
   H2S                   5.781e-005  5.792e-005    -4.238    -4.237     0.001
   HS-                   5.778e-005  5.253e-005    -4.238    -4.280    -0.041
   Fe(HS)2               4.485e-005  4.493e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.238e-007  2.944e-007    -6.490    -6.531    -0.041
   Fe(HS)3-              2.827e-007  2.570e-007    -6.549    -6.590    -0.041
   S5-2                  1.451e-007  1.058e-007    -6.838    -6.975    -0.137
   S4-2                  8.588e-008  6.175e-008    -7.066    -7.209    -0.143
   S6-2                  7.410e-008  5.479e-008    -7.130    -7.261    -0.131
   S-2                   7.365e-011  5.031e-011   -10.133   -10.298    -0.166
   S3-2                  3.075e-011  2.176e-011   -10.512   -10.662    -0.150
   S2-2                  1.768e-012  1.235e-012   -11.753   -11.908    -0.156
   As3S4(HS)2-           7.082e-016  6.438e-016   -15.150   -15.191    -0.041
S(6)            7.177e-008
   SO4-2                 5.748e-008  3.956e-008    -7.240    -7.403    -0.162
   CaSO4                 1.344e-008  1.346e-008    -7.872    -7.871     0.001
   MgSO4                 5.185e-010  5.195e-010    -9.285    -9.284     0.001
   MnSO4                 1.473e-010  1.476e-010    -9.832    -9.831     0.001
   FeSO4                 1.283e-010  1.285e-010    -9.892    -9.891     0.001
   NaSO4-                4.307e-011  3.916e-011   -10.366   -10.407    -0.041
   BaSO4                 7.090e-012  7.104e-012   -11.149   -11.149     0.001
   KSO4-                 5.253e-012  4.776e-012   -11.280   -11.321    -0.041
   HSO4-                 5.335e-013  4.851e-013   -12.273   -12.314    -0.041
   CaHSO4+               1.094e-014  9.947e-015   -13.961   -14.002    -0.041
   FeHSO4+               1.172e-016  1.065e-016   -15.931   -15.972    -0.041
   FeSO4+                9.576e-026  8.705e-026   -25.019   -25.060    -0.041
   Fe(SO4)2-             8.288e-032  7.534e-032   -31.082   -31.123    -0.041
   FeHSO4+2              4.304e-032  2.940e-032   -31.366   -31.532    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.81  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4



Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.83  -43.66   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.06  -43.27   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.93  -42.21   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.01  -45.40   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.75  -90.46   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.75  -12.08    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 86.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.720e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.446e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.753e-003 -4.847e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.211e-004  4.211e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.760e-003  4.760e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.804e-005  Surface charge, eq

Hfo_s         
 2.876e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.867e-006       0.649  1.867e-006      -5.729
Hfo_sOMn+        7.772e-007       0.270  7.772e-007      -6.109
Hfo_sOFe+        1.908e-007       0.066  1.908e-007      -6.719
Hfo_sOH2+        2.882e-008       0.010  2.881e-008      -7.540
Hfo_sOH          1.173e-008       0.004  1.173e-008      -7.931
Hfo_sOHBa+2      1.212e-009       0.000  1.212e-009      -8.916
Hfo_sO-          1.094e-010       0.000  1.094e-010      -9.961

Hfo           
 8.804e-005  Surface charge, eq

Hfo_w         
 1.151e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.631e-005       0.663  7.631e-005      -4.117
Hfo_wOH          3.106e-005       0.270  3.106e-005      -4.508
Hfo_wOFe+        4.715e-006       0.041  4.715e-006      -5.327
Hfo_wOMn+        1.635e-006       0.014  1.635e-006      -5.787
Hfo_wOCa+        5.938e-007       0.005  5.938e-007      -6.226
Hfo_wOMg+        3.470e-007       0.003  3.470e-007      -6.460
Hfo_wO-          2.897e-007       0.003  2.896e-007      -6.538
Hfo_wOFeOH       1.007e-007       0.001  1.007e-007      -6.997
Hfo_wH2AsO3      6.191e-009       0.000  6.191e-009      -8.208
Hfo_wSO4-        9.225e-012       0.000  9.225e-012     -11.035
Hfo_wOHSO4-2     7.490e-012       0.000  7.490e-012     -11.126
Hfo_wOBa+        5.574e-012       0.000  5.574e-012     -11.254
Hfo_wOHAsO4-3    1.316e-017       0.000  1.316e-017     -16.881
Hfo_wHAsO4-      1.778e-018       0.000  1.778e-018     -17.750
Hfo_wH2AsO4      1.414e-019       0.000  1.414e-019     -18.850

Mno           
-3.045e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         3.546e-025       0.000  3.546e-025     -24.450
Mno_O3Ca         2.200e-026       0.000  2.200e-026     -25.658
Mno_O3-2         1.789e-026       0.000  1.789e-026     -25.747
Mno_O3HMn+       6.137e-027       0.000  6.136e-027     -26.212
Mno_O3H-         7.760e-028       0.000  7.759e-028     -27.110
Mno_O3Na-        3.745e-028       0.000  3.745e-028     -27.427
Mno_O3HCa+       3.322e-028       0.000  3.322e-028     -27.479
Mno_O3Mg         2.749e-028       0.000  2.749e-028     -27.561
Mno_O3Ba         9.720e-029       0.000  9.720e-029     -28.012
Mno_O3HMg+       2.811e-030       0.000  2.811e-030     -29.551
Mno_O3HBa+       2.625e-030       0.000  2.625e-030     -29.581
Mno_O3HNa        1.516e-030       0.000  1.516e-030     -29.819
Mno_O3H2         2.528e-032       0.000  2.528e-032     -31.597
Mno_O3H3+        2.203e-037       0.000  2.203e-037     -36.657
Mno_O3H3Cl       5.438e-040       0.000  5.438e-040     -39.265

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.247e-007  3.247e-007
Ba               5.446e-007  5.446e-007
C                1.503e-002  1.503e-002
Ca               2.598e-003  2.598e-003
Cl               9.873e-005  9.873e-005
Fe               8.326e-005  8.326e-005
K                1.893e-005  1.893e-005
Mg               8.451e-005  8.452e-005
Mn               4.467e-005  4.467e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.940      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.352e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.048e-003
                       Total CO2 (mol/kg)  =  7.363e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.887e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.51
                               Iterations  =  42
                                  Total H  = 1.110522e+002
                                  Total O  = 5.552831e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.371e-007  1.260e-007    -6.863    -6.900    -0.037
   OH-                   8.737e-008  7.943e-008    -7.059    -7.100    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.247e-007
   AsS(OH)(HS)-          3.240e-007  2.945e-007    -6.490    -6.531    -0.041
   H3AsO3                7.738e-010  7.752e-010    -9.111    -9.111     0.001
   H2AsO3-               4.791e-012  4.356e-012   -11.320   -11.361    -0.041
   As3S4(HS)2-           7.077e-016  6.434e-016   -15.150   -15.192    -0.041
   H4AsO3+               5.323e-017  4.839e-017   -16.274   -16.315    -0.041
   HAsO3-2               1.010e-019  6.898e-020   -18.996   -19.161    -0.165
   AsO3-3                2.575e-028  1.092e-028   -27.589   -27.962    -0.372
As(5)           2.174e-018
   H2AsO4-               1.256e-018  1.142e-018   -17.901   -17.942    -0.041



   HAsO4-2               9.180e-019  6.271e-019   -18.037   -18.203    -0.165
   H3AsO4                2.866e-023  2.871e-023   -22.543   -22.542     0.001
   AsO4-3                2.626e-023  1.114e-023   -22.581   -22.953    -0.372
Ba              5.446e-007
   Ba+2                  5.245e-007  3.583e-007    -6.280    -6.446    -0.165
   BaHCO3+               1.972e-008  1.793e-008    -7.705    -7.746    -0.041
   BaCO3                 3.589e-010  3.596e-010    -9.445    -9.444     0.001
   BaSO4                 7.010e-012  7.023e-012   -11.154   -11.153     0.001
   BaOH+                 1.060e-013  9.634e-014   -12.975   -13.016    -0.041
C(-4)           7.669e-003
   CH4                   7.669e-003  7.684e-003    -2.115    -2.114     0.001
C(4)            7.363e-003
   HCO3-                 5.724e-003  5.219e-003    -2.242    -2.282    -0.040
   CO2                   1.476e-003  1.479e-003    -2.831    -2.830     0.001
   CaHCO3+               1.249e-004  1.135e-004    -3.904    -3.945    -0.041
   MnHCO3+               1.073e-005  9.754e-006    -4.969    -5.011    -0.041
   FeHCO3+               1.049e-005  9.532e-006    -4.979    -5.021    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.764e-006  3.422e-006    -5.424    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.810e-006  1.943e-006    -5.551    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.786e-007  5.797e-007    -6.238    -6.237     0.001
   MgCO3                 1.037e-007  1.039e-007    -6.984    -6.983     0.001
   BaHCO3+               1.972e-008  1.793e-008    -7.705    -7.746    -0.041
   NaCO3-                7.859e-009  7.145e-009    -8.105    -8.146    -0.041
   BaCO3                 3.589e-010  3.596e-010    -9.445    -9.444     0.001
Ca              2.598e-003
   Ca+2                  2.468e-003  1.705e-003    -2.608    -2.768    -0.161
   CaHCO3+               1.249e-004  1.135e-004    -3.904    -3.945    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.328e-008  1.331e-008    -7.877    -7.876     0.001
   CaOH+                 2.470e-009  2.245e-009    -8.607    -8.649    -0.041
   CaHSO4+               1.080e-014  9.821e-015   -13.966   -14.008    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.421e-009  7.656e-009    -8.075    -8.116    -0.041
   FeCl+                 2.485e-009  2.259e-009    -8.605    -8.646    -0.041
   MnCl2                 2.989e-013  2.995e-013   -12.524   -12.524     0.001
   MnCl3-                8.131e-018  7.392e-018   -17.090   -17.131    -0.041
   FeCl+2                7.928e-025  5.416e-025   -24.101   -24.266    -0.165
   FeCl2+                2.385e-028  2.168e-028   -27.623   -27.664    -0.041
   FeCl3                 1.939e-033  1.943e-033   -32.712   -32.712     0.001
Fe(2)           8.326e-005
   Fe(HS)2               4.486e-005  4.494e-005    -4.348    -4.347     0.001
   Fe+2                  2.673e-005  1.826e-005    -4.573    -4.738    -0.165
   FeHCO3+               1.049e-005  9.532e-006    -4.979    -5.021    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.829e-007  2.572e-007    -6.548    -6.590    -0.041
   FeOH+                 5.041e-008  4.583e-008    -7.298    -7.339    -0.041
   FeCl+                 2.485e-009  2.259e-009    -8.605    -8.646    -0.041
   FeSO4                 1.268e-010  1.270e-010    -9.897    -9.896     0.001
   Fe(OH)2               3.089e-012  3.095e-012   -11.510   -11.509     0.001
   Fe(OH)3-              1.004e-015  9.123e-016   -14.998   -15.040    -0.041
   FeHSO4+               1.157e-016  1.052e-016   -15.937   -15.978    -0.041
Fe(3)           5.734e-014
   Fe(OH)2+              2.963e-014  2.694e-014   -13.528   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.192e-016  1.992e-016   -15.659   -15.701    -0.041
   FeOH+2                1.501e-017  1.025e-017   -16.824   -16.989    -0.165
   Fe+3                  4.717e-022  2.001e-022   -21.326   -21.699    -0.372
   FeCl+2                7.928e-025  5.416e-025   -24.101   -24.266    -0.165
   FeSO4+                9.439e-026  8.581e-026   -25.025   -25.066    -0.041
   FeCl2+                2.385e-028  2.168e-028   -27.623   -27.664    -0.041
   Fe(SO4)2-             8.076e-032  7.342e-032   -31.093   -31.134    -0.041
   FeHSO4+2              4.238e-032  2.895e-032   -31.373   -31.538    -0.165
   Fe2(OH)2+4            1.299e-032  2.829e-033   -31.886   -32.548    -0.662



   FeCl3                 1.939e-033  1.943e-033   -32.712   -32.712     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.764   -43.798    -1.034
H(0)            1.704e-009
   H2                    8.520e-010  8.536e-010    -9.070    -9.069     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.193e-012  4.721e-012   -11.285   -11.326    -0.041
Mg              8.451e-005
   Mg+2                  8.064e-005  5.603e-005    -4.093    -4.252    -0.158
   MgHCO3+               3.764e-006  3.422e-006    -5.424    -5.466    -0.041
   MgCO3                 1.037e-007  1.039e-007    -6.984    -6.983     0.001
   MgOH+                 1.776e-009  1.614e-009    -8.751    -8.792    -0.041
   MgSO4                 5.127e-010  5.137e-010    -9.290    -9.289     0.001
Mn(2)           4.467e-005
   Mn+2                  3.070e-005  2.097e-005    -4.513    -4.678    -0.165
   MnHCO3+               1.073e-005  9.754e-006    -4.969    -5.011    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.421e-009  7.656e-009    -8.075    -8.116    -0.041
   MnOH+                 4.704e-009  4.277e-009    -8.328    -8.369    -0.041
   MnSO4                 1.456e-010  1.458e-010    -9.837    -9.836     0.001
   MnCl2                 2.989e-013  2.995e-013   -12.524   -12.524     0.001
   MnCl3-                8.131e-018  7.392e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.826e-019  1.660e-019   -18.738   -18.780    -0.041
Mn(3)           1.752e-034
   Mn+3                  1.752e-034  7.435e-035   -33.756   -34.129    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.517   -83.683    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.966   -97.007    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.786e-007  5.797e-007    -6.238    -6.237     0.001
   NaCO3-                7.859e-009  7.145e-009    -8.105    -8.146    -0.041
   NaSO4-                4.258e-011  3.871e-011   -10.371   -10.412    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.244   -74.243     0.001
S(-2)           2.083e-004
   HS-                   5.780e-005  5.255e-005    -4.238    -4.279    -0.041
   H2S                   5.777e-005  5.788e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.486e-005  4.494e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.240e-007  2.945e-007    -6.490    -6.531    -0.041
   Fe(HS)3-              2.829e-007  2.572e-007    -6.548    -6.590    -0.041
   S5-2                  1.452e-007  1.060e-007    -6.838    -6.975    -0.137
   S4-2                  8.598e-008  6.183e-008    -7.066    -7.209    -0.143
   S6-2                  7.418e-008  5.485e-008    -7.130    -7.261    -0.131
   S-2                   7.374e-011  5.037e-011   -10.132   -10.298    -0.165
   S3-2                  3.078e-011  2.179e-011   -10.512   -10.662    -0.150
   S2-2                  1.770e-012  1.236e-012   -11.752   -11.908    -0.156
   As3S4(HS)2-           7.077e-016  6.434e-016   -15.150   -15.192    -0.041
S(6)            7.094e-008
   SO4-2                 5.682e-008  3.911e-008    -7.246    -7.408    -0.162
   CaSO4                 1.328e-008  1.331e-008    -7.877    -7.876     0.001
   MgSO4                 5.127e-010  5.137e-010    -9.290    -9.289     0.001
   MnSO4                 1.456e-010  1.458e-010    -9.837    -9.836     0.001
   FeSO4                 1.268e-010  1.270e-010    -9.897    -9.896     0.001
   NaSO4-                4.258e-011  3.871e-011   -10.371   -10.412    -0.041
   BaSO4                 7.010e-012  7.023e-012   -11.154   -11.153     0.001
   KSO4-                 5.193e-012  4.721e-012   -11.285   -11.326    -0.041
   HSO4-                 5.269e-013  4.790e-013   -12.278   -12.320    -0.041
   CaHSO4+               1.080e-014  9.821e-015   -13.966   -14.008    -0.041
   FeHSO4+               1.157e-016  1.052e-016   -15.937   -15.978    -0.041
   FeSO4+                9.439e-026  8.581e-026   -25.025   -25.066    -0.041
   Fe(SO4)2-             8.076e-032  7.342e-032   -31.093   -31.134    -0.041
   FeHSO4+2              4.238e-032  2.895e-032   -31.373   -31.538    -0.165

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.84  -43.67   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.07  -43.28   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.94  -42.22   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.02  -45.41   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.77  -90.48   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.76  -12.09    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O



Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 87.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.740e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.445e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.633e-003 -4.967e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.211e-004  4.211e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.880e-003  4.880e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.618e-005  Surface charge, eq

Hfo_s         
 2.816e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.827e-006       0.649  1.827e-006      -5.738
Hfo_sOMn+        7.614e-007       0.270  7.614e-007      -6.118
Hfo_sOFe+        1.869e-007       0.066  1.869e-007      -6.728
Hfo_sOH2+        2.819e-008       0.010  2.819e-008      -7.550
Hfo_sOH          1.148e-008       0.004  1.148e-008      -7.940
Hfo_sOHBa+2      1.187e-009       0.000  1.187e-009      -8.926
Hfo_sO-          1.072e-010       0.000  1.072e-010      -9.970

Hfo           
 8.618e-005  Surface charge, eq

Hfo_w         
 1.127e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        7.469e-005       0.663  7.469e-005      -4.127
Hfo_wOH          3.043e-005       0.270  3.043e-005      -4.517
Hfo_wOFe+        4.622e-006       0.041  4.622e-006      -5.335
Hfo_wOMn+        1.603e-006       0.014  1.603e-006      -5.795
Hfo_wOCa+        5.821e-007       0.005  5.821e-007      -6.235
Hfo_wOMg+        3.403e-007       0.003  3.403e-007      -6.468
Hfo_wO-          2.840e-007       0.003  2.840e-007      -6.547
Hfo_wOFeOH       9.880e-008       0.001  9.880e-008      -7.005
Hfo_wH2AsO3      6.071e-009       0.000  6.070e-009      -8.217
Hfo_wSO4-        8.927e-012       0.000  8.926e-012     -11.049
Hfo_wOHSO4-2     7.255e-012       0.000  7.254e-012     -11.139
Hfo_wOBa+        5.467e-012       0.000  5.466e-012     -11.262
Hfo_wOHAsO4-3    1.290e-017       0.000  1.290e-017     -16.890
Hfo_wHAsO4-      1.740e-018       0.000  1.740e-018     -17.759
Hfo_wH2AsO4      1.382e-019       0.000  1.382e-019     -18.860

Mno           
-1.207e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.405e-028       0.000  1.405e-028     -27.852
Mno_O3Ca         8.719e-030       0.000  8.719e-030     -29.060
Mno_O3-2         7.090e-030       0.000  7.090e-030     -29.149
Mno_O3HMn+       2.429e-030       0.000  2.429e-030     -29.615
Mno_O3H-         3.073e-031       0.000  3.073e-031     -30.512
Mno_O3Na-        1.484e-031       0.000  1.484e-031     -30.828
Mno_O3HCa+       1.315e-031       0.000  1.315e-031     -30.881
Mno_O3Mg         1.090e-031       0.000  1.090e-031     -30.963
Mno_O3Ba         3.853e-032       0.000  3.853e-032     -31.414
Mno_O3HMg+       1.113e-033       0.000  1.113e-033     -32.953
Mno_O3HBa+       1.040e-033       0.000  1.040e-033     -32.983
Mno_O3HNa        6.003e-034       0.000  6.002e-034     -33.222
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.708e-041       0.000  8.708e-041     -40.060
Mno_O3H3Cl       2.149e-043       0.000  2.149e-043     -42.668

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.249e-007  3.249e-007
Ba               5.446e-007  5.447e-007
C                1.511e-002  1.511e-002
Ca               2.597e-003  2.597e-003
Cl               9.873e-005  9.873e-005
Fe               8.325e-005  8.326e-005
K                1.893e-005  1.893e-005
Mg               8.452e-005  8.452e-005
Mn               4.465e-005  4.465e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.941      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.348e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.044e-003
                       Total CO2 (mol/kg)  =  7.356e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.868e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.50



                               Iterations  =  31
                                  Total H  = 1.110527e+002
                                  Total O  = 5.552839e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.370e-007  1.259e-007    -6.863    -6.900    -0.037
   OH-                   8.745e-008  7.951e-008    -7.058    -7.100    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.249e-007
   AsS(OH)(HS)-          3.241e-007  2.946e-007    -6.489    -6.531    -0.041
   H3AsO3                7.744e-010  7.759e-010    -9.111    -9.110     0.001
   H2AsO3-               4.800e-012  4.364e-012   -11.319   -11.360    -0.041
   As3S4(HS)2-           7.072e-016  6.429e-016   -15.150   -15.192    -0.041
   H4AsO3+               5.322e-017  4.839e-017   -16.274   -16.315    -0.041
   HAsO3-2               1.012e-019  6.917e-020   -18.995   -19.160    -0.165
   AsO3-3                2.584e-028  1.096e-028   -27.588   -27.960    -0.372
As(5)           2.172e-018
   H2AsO4-               1.254e-018  1.140e-018   -17.902   -17.943    -0.041
   HAsO4-2               9.175e-019  6.268e-019   -18.037   -18.203    -0.165
   H3AsO4                2.859e-023  2.864e-023   -22.544   -22.543     0.001
   AsO4-3                2.627e-023  1.115e-023   -22.581   -22.953    -0.372
Ba              5.446e-007
   Ba+2                  5.246e-007  3.584e-007    -6.280    -6.446    -0.165
   BaHCO3+               1.971e-008  1.792e-008    -7.705    -7.747    -0.041
   BaCO3                 3.591e-010  3.598e-010    -9.445    -9.444     0.001
   BaSO4                 6.931e-012  6.945e-012   -11.159   -11.158     0.001
   BaOH+                 1.061e-013  9.644e-014   -12.974   -13.016    -0.041
C(-4)           7.754e-003
   CH4                   7.754e-003  7.769e-003    -2.110    -2.110     0.001
C(4)            7.356e-003
   HCO3-                 5.720e-003  5.216e-003    -2.243    -2.283    -0.040
   CO2                   1.474e-003  1.477e-003    -2.832    -2.831     0.001
   CaHCO3+               1.247e-004  1.134e-004    -3.904    -3.945    -0.041
   MnHCO3+               1.072e-005  9.745e-006    -4.970    -5.011    -0.041
   FeHCO3+               1.048e-005  9.523e-006    -4.980    -5.021    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.762e-006  3.420e-006    -5.425    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.810e-006  1.943e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.782e-007  5.793e-007    -6.238    -6.237     0.001
   MgCO3                 1.037e-007  1.039e-007    -6.984    -6.983     0.001
   BaHCO3+               1.971e-008  1.792e-008    -7.705    -7.747    -0.041
   NaCO3-                7.861e-009  7.147e-009    -8.105    -8.146    -0.041
   BaCO3                 3.591e-010  3.598e-010    -9.445    -9.444     0.001
Ca              2.597e-003
   Ca+2                  2.467e-003  1.705e-003    -2.608    -2.768    -0.160
   CaHCO3+               1.247e-004  1.134e-004    -3.904    -3.945    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.313e-008  1.315e-008    -7.882    -7.881     0.001
   CaOH+                 2.471e-009  2.247e-009    -8.607    -8.648    -0.041
   CaHSO4+               1.067e-014  9.697e-015   -13.972   -14.013    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.418e-009  7.654e-009    -8.075    -8.116    -0.041
   FeCl+                 2.484e-009  2.259e-009    -8.605    -8.646    -0.041
   MnCl2                 2.988e-013  2.994e-013   -12.525   -12.524     0.001
   MnCl3-                8.129e-018  7.390e-018   -17.090   -17.131    -0.041
   FeCl+2                7.906e-025  5.401e-025   -24.102   -24.268    -0.165
   FeCl2+                2.378e-028  2.162e-028   -27.624   -27.665    -0.041
   FeCl3                 1.934e-033  1.938e-033   -32.714   -32.713     0.001
Fe(2)           8.325e-005
   Fe(HS)2               4.487e-005  4.495e-005    -4.348    -4.347     0.001



   Fe+2                  2.673e-005  1.826e-005    -4.573    -4.739    -0.165
   FeHCO3+               1.048e-005  9.523e-006    -4.980    -5.021    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.830e-007  2.573e-007    -6.548    -6.590    -0.041
   FeOH+                 5.044e-008  4.586e-008    -7.297    -7.339    -0.041
   FeCl+                 2.484e-009  2.259e-009    -8.605    -8.646    -0.041
   FeSO4                 1.253e-010  1.255e-010    -9.902    -9.901     0.001
   Fe(OH)2               3.094e-012  3.100e-012   -11.510   -11.509     0.001
   Fe(OH)3-              1.006e-015  9.146e-016   -14.997   -15.039    -0.041
   FeHSO4+               1.142e-016  1.039e-016   -15.942   -15.984    -0.041
Fe(3)           5.732e-014
   Fe(OH)2+              2.960e-014  2.691e-014   -13.529   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.194e-016  1.994e-016   -15.659   -15.700    -0.041
   FeOH+2                1.498e-017  1.023e-017   -16.825   -16.990    -0.165
   Fe+3                  4.703e-022  1.996e-022   -21.328   -21.700    -0.372
   FeCl+2                7.906e-025  5.401e-025   -24.102   -24.268    -0.165
   FeSO4+                9.306e-026  8.460e-026   -25.031   -25.073    -0.041
   FeCl2+                2.378e-028  2.162e-028   -27.624   -27.665    -0.041
   Fe(SO4)2-             7.872e-032  7.157e-032   -31.104   -31.145    -0.041
   FeHSO4+2              4.174e-032  2.852e-032   -31.379   -31.545    -0.165
   Fe2(OH)2+4            1.294e-032  2.819e-033   -31.888   -32.550    -0.662
   FeCl3                 1.934e-033  1.938e-033   -32.714   -32.713     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.766   -43.800    -1.034
H(0)            1.709e-009
   H2                    8.547e-010  8.563e-010    -9.068    -9.067     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.134e-012  4.668e-012   -11.290   -11.331    -0.041
Mg              8.452e-005
   Mg+2                  8.065e-005  5.604e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.762e-006  3.420e-006    -5.425    -5.466    -0.041
   MgCO3                 1.037e-007  1.039e-007    -6.984    -6.983     0.001
   MgOH+                 1.777e-009  1.616e-009    -8.750    -8.792    -0.041
   MgSO4                 5.070e-010  5.079e-010    -9.295    -9.294     0.001
Mn(2)           4.465e-005
   Mn+2                  3.068e-005  2.096e-005    -4.513    -4.679    -0.165
   MnHCO3+               1.072e-005  9.745e-006    -4.970    -5.011    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.418e-009  7.654e-009    -8.075    -8.116    -0.041
   MnOH+                 4.707e-009  4.279e-009    -8.327    -8.369    -0.041
   MnSO4                 1.439e-010  1.441e-010    -9.842    -9.841     0.001
   MnCl2                 2.988e-013  2.994e-013   -12.525   -12.524     0.001
   MnCl3-                8.129e-018  7.390e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.831e-019  1.664e-019   -18.737   -18.779    -0.041
Mn(3)           1.747e-034
   Mn+3                  1.747e-034  7.415e-035   -33.758   -34.130    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.519   -83.684    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.968   -97.009    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.782e-007  5.793e-007    -6.238    -6.237     0.001
   NaCO3-                7.861e-009  7.147e-009    -8.105    -8.146    -0.041
   NaSO4-                4.210e-011  3.827e-011   -10.376   -10.417    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.246   -74.246     0.001
S(-2)           2.083e-004
   HS-                   5.781e-005  5.256e-005    -4.238    -4.279    -0.041
   H2S                   5.773e-005  5.785e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.487e-005  4.495e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.241e-007  2.946e-007    -6.489    -6.531    -0.041
   Fe(HS)3-              2.830e-007  2.573e-007    -6.548    -6.590    -0.041
   S5-2                  1.454e-007  1.061e-007    -6.837    -6.974    -0.137
   S4-2                  8.608e-008  6.190e-008    -7.065    -7.208    -0.143
   S6-2                  7.427e-008  5.492e-008    -7.129    -7.260    -0.131



   S-2                   7.382e-011  5.043e-011   -10.132   -10.297    -0.165
   S3-2                  3.082e-011  2.181e-011   -10.511   -10.661    -0.150
   S2-2                  1.772e-012  1.238e-012   -11.752   -11.907    -0.156
   As3S4(HS)2-           7.072e-016  6.429e-016   -15.150   -15.192    -0.041
S(6)            7.013e-008
   SO4-2                 5.617e-008  3.866e-008    -7.250    -7.413    -0.162
   CaSO4                 1.313e-008  1.315e-008    -7.882    -7.881     0.001
   MgSO4                 5.070e-010  5.079e-010    -9.295    -9.294     0.001
   MnSO4                 1.439e-010  1.441e-010    -9.842    -9.841     0.001
   FeSO4                 1.253e-010  1.255e-010    -9.902    -9.901     0.001
   NaSO4-                4.210e-011  3.827e-011   -10.376   -10.417    -0.041
   BaSO4                 6.931e-012  6.945e-012   -11.159   -11.158     0.001
   KSO4-                 5.134e-012  4.668e-012   -11.290   -11.331    -0.041
   HSO4-                 5.205e-013  4.732e-013   -12.284   -12.325    -0.041
   CaHSO4+               1.067e-014  9.697e-015   -13.972   -14.013    -0.041
   FeHSO4+               1.142e-016  1.039e-016   -15.942   -15.984    -0.041
   FeSO4+                9.306e-026  8.460e-026   -25.031   -25.073    -0.041
   Fe(SO4)2-             7.872e-032  7.157e-032   -31.104   -31.145    -0.041
   FeHSO4+2              4.174e-032  2.852e-032   -31.379   -31.545    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.99  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.86  -43.69   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.08  -43.29   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.95  -42.23   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.04  -45.43   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4



Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.79  -90.50   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.76  -12.09    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.35  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 88.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.760e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.444e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.513e-003 -5.087e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.212e-004  4.212e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.000e-003  5.000e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------



Hfo           
 8.433e-005  Surface charge, eq

Hfo_s         
 2.756e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.788e-006       0.649  1.788e-006      -5.748
Hfo_sOMn+        7.457e-007       0.271  7.457e-007      -6.127
Hfo_sOFe+        1.830e-007       0.066  1.830e-007      -6.737
Hfo_sOH2+        2.756e-008       0.010  2.756e-008      -7.560
Hfo_sOH          1.124e-008       0.004  1.124e-008      -7.949
Hfo_sOHBa+2      1.162e-009       0.000  1.162e-009      -8.935
Hfo_sO-          1.050e-010       0.000  1.050e-010      -9.979

Hfo           
 8.433e-005  Surface charge, eq

Hfo_w         
 1.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.307e-005       0.663  7.307e-005      -4.136
Hfo_wOH          2.980e-005       0.270  2.980e-005      -4.526
Hfo_wOFe+        4.529e-006       0.041  4.529e-006      -5.344
Hfo_wOMn+        1.570e-006       0.014  1.570e-006      -5.804
Hfo_wOCa+        5.704e-007       0.005  5.704e-007      -6.244
Hfo_wOMg+        3.336e-007       0.003  3.336e-007      -6.477
Hfo_wO-          2.784e-007       0.003  2.784e-007      -6.555
Hfo_wOFeOH       9.690e-008       0.001  9.690e-008      -7.014
Hfo_wH2AsO3      5.949e-009       0.000  5.949e-009      -8.226
Hfo_wSO4-        8.636e-012       0.000  8.635e-012     -11.064
Hfo_wOHSO4-2     7.024e-012       0.000  7.024e-012     -11.153
Hfo_wOBa+        5.359e-012       0.000  5.359e-012     -11.271
Hfo_wOHAsO4-3    1.264e-017       0.000  1.263e-017     -16.898
Hfo_wHAsO4-      1.701e-018       0.000  1.701e-018     -17.769
Hfo_wH2AsO4      1.350e-019       0.000  1.350e-019     -18.870

Mno           
-2.997e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.486e-030       0.000  3.486e-030     -29.458
Mno_O3Ca         2.163e-031       0.000  2.163e-031     -30.665
Mno_O3-2         1.760e-031       0.000  1.760e-031     -30.755
Mno_O3HMn+       6.022e-032       0.000  6.022e-032     -31.220
Mno_O3H-         7.619e-033       0.000  7.619e-033     -32.118
Mno_O3Na-        3.684e-033       0.000  3.684e-033     -32.434
Mno_O3HCa+       3.260e-033       0.000  3.260e-033     -32.487
Mno_O3Mg         2.706e-033       0.000  2.705e-033     -32.568
Mno_O3Ba         9.565e-034       0.000  9.564e-034     -33.019
Mno_O3HMg+       2.761e-035       0.000  2.761e-035     -34.559
Mno_O3HBa+       2.578e-035       0.000  2.578e-035     -34.589
Mno_O3HNa        1.488e-035       0.000  1.488e-035     -34.827
Mno_O3H2         2.477e-037       0.000  2.477e-037     -36.606
Mno_O3H3+        2.155e-042       0.000  2.155e-042     -41.666
Mno_O3H3Cl       5.320e-045       0.000  5.320e-045     -44.274

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.250e-007  3.250e-007
Ba               5.447e-007  5.447e-007



C                1.519e-002  1.519e-002
Ca               2.596e-003  2.596e-003
Cl               9.873e-005  9.873e-005
Fe               8.325e-005  8.325e-005
K                1.893e-005  1.893e-005
Mg               8.453e-005  8.453e-005
Mn               4.463e-005  4.463e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.942      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.345e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.041e-003
                       Total CO2 (mol/kg)  =  7.350e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.849e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.48
                               Iterations  =  33
                                  Total H  = 1.110533e+002
                                  Total O  = 5.552846e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.368e-007  1.258e-007    -6.864    -6.900    -0.037
   OH-                   8.753e-008  7.958e-008    -7.058    -7.099    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.250e-007
   AsS(OH)(HS)-          3.242e-007  2.948e-007    -6.489    -6.531    -0.041
   H3AsO3                7.750e-010  7.765e-010    -9.111    -9.110     0.001
   H2AsO3-               4.808e-012  4.371e-012   -11.318   -11.359    -0.041
   As3S4(HS)2-           7.067e-016  6.425e-016   -15.151   -15.192    -0.041
   H4AsO3+               5.321e-017  4.838e-017   -16.274   -16.315    -0.041
   HAsO3-2               1.015e-019  6.935e-020   -18.994   -19.159    -0.165
   AsO3-3                2.592e-028  1.100e-028   -27.586   -27.959    -0.372
As(5)           2.170e-018
   H2AsO4-               1.253e-018  1.139e-018   -17.902   -17.944    -0.041
   HAsO4-2               9.169e-019  6.265e-019   -18.038   -18.203    -0.165
   H3AsO4                2.852e-023  2.858e-023   -22.545   -22.544     0.001
   AsO4-3                2.628e-023  1.115e-023   -22.580   -22.953    -0.372
Ba              5.447e-007
   Ba+2                  5.246e-007  3.584e-007    -6.280    -6.446    -0.165
   BaHCO3+               1.970e-008  1.791e-008    -7.706    -7.747    -0.041
   BaCO3                 3.592e-010  3.599e-010    -9.445    -9.444     0.001
   BaSO4                 6.855e-012  6.868e-012   -11.164   -11.163     0.001
   BaOH+                 1.062e-013  9.655e-014   -12.974   -13.015    -0.041
C(-4)           7.839e-003
   CH4                   7.839e-003  7.854e-003    -2.106    -2.105     0.001
C(4)            7.350e-003
   HCO3-                 5.716e-003  5.213e-003    -2.243    -2.283    -0.040
   CO2                   1.471e-003  1.474e-003    -2.832    -2.831     0.001
   CaHCO3+               1.246e-004  1.133e-004    -3.904    -3.946    -0.041
   MnHCO3+               1.071e-005  9.736e-006    -4.970    -5.012    -0.041
   FeHCO3+               1.047e-005  9.515e-006    -4.980    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.760e-006  3.419e-006    -5.425    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.811e-006  1.944e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.778e-007  5.790e-007    -6.238    -6.237     0.001



   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   BaHCO3+               1.970e-008  1.791e-008    -7.706    -7.747    -0.041
   NaCO3-                7.863e-009  7.149e-009    -8.104    -8.146    -0.041
   BaCO3                 3.592e-010  3.599e-010    -9.445    -9.444     0.001
Ca              2.596e-003
   Ca+2                  2.466e-003  1.704e-003    -2.608    -2.768    -0.160
   CaHCO3+               1.246e-004  1.133e-004    -3.904    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.297e-008  1.300e-008    -7.887    -7.886     0.001
   CaOH+                 2.473e-009  2.248e-009    -8.607    -8.648    -0.041
   CaHSO4+               1.053e-014  9.577e-015   -13.977   -14.019    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.416e-009  7.652e-009    -8.075    -8.116    -0.041
   FeCl+                 2.484e-009  2.258e-009    -8.605    -8.646    -0.041
   MnCl2                 2.988e-013  2.993e-013   -12.525   -12.524     0.001
   MnCl3-                8.127e-018  7.388e-018   -17.090   -17.131    -0.041
   FeCl+2                7.883e-025  5.386e-025   -24.103   -24.269    -0.165
   FeCl2+                2.372e-028  2.156e-028   -27.625   -27.666    -0.041
   FeCl3                 1.929e-033  1.932e-033   -32.715   -32.714     0.001
Fe(2)           8.325e-005
   Fe(HS)2               4.488e-005  4.496e-005    -4.348    -4.347     0.001
   Fe+2                  2.672e-005  1.825e-005    -4.573    -4.739    -0.165
   FeHCO3+               1.047e-005  9.515e-006    -4.980    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.831e-007  2.574e-007    -6.548    -6.589    -0.041
   FeOH+                 5.047e-008  4.588e-008    -7.297    -7.338    -0.041
   FeCl+                 2.484e-009  2.258e-009    -8.605    -8.646    -0.041
   FeSO4                 1.239e-010  1.241e-010    -9.907    -9.906     0.001
   Fe(OH)2               3.099e-012  3.105e-012   -11.509   -11.508     0.001
   Fe(OH)3-              1.008e-015  9.169e-016   -14.996   -15.038    -0.041
   FeHSO4+               1.128e-016  1.026e-016   -15.948   -15.989    -0.041
Fe(3)           5.729e-014
   Fe(OH)2+              2.957e-014  2.689e-014   -13.529   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.196e-016  1.996e-016   -15.658   -15.700    -0.041
   FeOH+2                1.495e-017  1.021e-017   -16.825   -16.991    -0.165
   Fe+3                  4.689e-022  1.990e-022   -21.329   -21.701    -0.372
   FeCl+2                7.883e-025  5.386e-025   -24.103   -24.269    -0.165
   FeSO4+                9.176e-026  8.343e-026   -25.037   -25.079    -0.041
   FeCl2+                2.372e-028  2.156e-028   -27.625   -27.666    -0.041
   Fe(SO4)2-             7.675e-032  6.978e-032   -31.115   -31.156    -0.041
   FeHSO4+2              4.112e-032  2.809e-032   -31.386   -31.551    -0.165
   Fe2(OH)2+4            1.289e-032  2.808e-033   -31.890   -32.552    -0.662
   FeCl3                 1.929e-033  1.932e-033   -32.715   -32.714     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.768   -43.802    -1.034
H(0)            1.715e-009
   H2                    8.573e-010  8.590e-010    -9.067    -9.066     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.077e-012  4.615e-012   -11.294   -11.336    -0.041
Mg              8.453e-005
   Mg+2                  8.066e-005  5.605e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.760e-006  3.419e-006    -5.425    -5.466    -0.041
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   MgOH+                 1.779e-009  1.618e-009    -8.750    -8.791    -0.041
   MgSO4                 5.014e-010  5.023e-010    -9.300    -9.299     0.001
Mn(2)           4.463e-005
   Mn+2                  3.067e-005  2.096e-005    -4.513    -4.679    -0.165
   MnHCO3+               1.071e-005  9.736e-006    -4.970    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.416e-009  7.652e-009    -8.075    -8.116    -0.041
   MnOH+                 4.710e-009  4.282e-009    -8.327    -8.368    -0.041
   MnSO4                 1.422e-010  1.425e-010    -9.847    -9.846     0.001
   MnCl2                 2.988e-013  2.993e-013   -12.525   -12.524     0.001
   MnCl3-                8.127e-018  7.388e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.835e-019  1.668e-019   -18.736   -18.778    -0.041



Mn(3)           1.742e-034
   Mn+3                  1.742e-034  7.394e-035   -33.759   -34.131    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.520   -83.685    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.970   -97.012    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.778e-007  5.790e-007    -6.238    -6.237     0.001
   NaCO3-                7.863e-009  7.149e-009    -8.104    -8.146    -0.041
   NaSO4-                4.163e-011  3.784e-011   -10.381   -10.422    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.249   -74.248     0.001
S(-2)           2.083e-004
   HS-                   5.783e-005  5.257e-005    -4.238    -4.279    -0.041
   H2S                   5.770e-005  5.781e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.488e-005  4.496e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.242e-007  2.948e-007    -6.489    -6.531    -0.041
   Fe(HS)3-              2.831e-007  2.574e-007    -6.548    -6.589    -0.041
   S5-2                  1.456e-007  1.062e-007    -6.837    -6.974    -0.137
   S4-2                  8.618e-008  6.198e-008    -7.065    -7.208    -0.143
   S6-2                  7.435e-008  5.498e-008    -7.129    -7.260    -0.131
   S-2                   7.390e-011  5.049e-011   -10.131   -10.297    -0.165
   S3-2                  3.085e-011  2.184e-011   -10.511   -10.661    -0.150
   S2-2                  1.774e-012  1.239e-012   -11.751   -11.907    -0.156
   As3S4(HS)2-           7.067e-016  6.425e-016   -15.151   -15.192    -0.041
S(6)            6.933e-008
   SO4-2                 5.554e-008  3.823e-008    -7.255    -7.418    -0.162
   CaSO4                 1.297e-008  1.300e-008    -7.887    -7.886     0.001
   MgSO4                 5.014e-010  5.023e-010    -9.300    -9.299     0.001
   MnSO4                 1.422e-010  1.425e-010    -9.847    -9.846     0.001
   FeSO4                 1.239e-010  1.241e-010    -9.907    -9.906     0.001
   NaSO4-                4.163e-011  3.784e-011   -10.381   -10.422    -0.041
   BaSO4                 6.855e-012  6.868e-012   -11.164   -11.163     0.001
   KSO4-                 5.077e-012  4.615e-012   -11.294   -11.336    -0.041
   HSO4-                 5.141e-013  4.674e-013   -12.289   -12.330    -0.041
   CaHSO4+               1.053e-014  9.577e-015   -13.977   -14.019    -0.041
   FeHSO4+               1.128e-016  1.026e-016   -15.948   -15.989    -0.041
   FeSO4+                9.176e-026  8.343e-026   -25.037   -25.079    -0.041
   Fe(SO4)2-             7.675e-032  6.978e-032   -31.115   -31.156    -0.041
   FeHSO4+2              4.112e-032  2.809e-032   -31.386   -31.551    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3



Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.87  -43.70   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.09  -43.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.96  -42.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.05  -45.44   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.80  -90.51   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.77  -12.10    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 89.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.780e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.443e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.393e-003 -5.207e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.213e-004  4.213e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.120e-003  5.120e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.248e-005  Surface charge, eq

Hfo_s         
 2.696e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.748e-006       0.648  1.748e-006      -5.757
Hfo_sOMn+        7.299e-007       0.271  7.299e-007      -6.137
Hfo_sOFe+        1.792e-007       0.066  1.792e-007      -6.747
Hfo_sOH2+        2.694e-008       0.010  2.694e-008      -7.570
Hfo_sOH          1.099e-008       0.004  1.099e-008      -7.959
Hfo_sOHBa+2      1.137e-009       0.000  1.137e-009      -8.944
Hfo_sO-          1.028e-010       0.000  1.028e-010      -9.988

Hfo           
 8.248e-005  Surface charge, eq

Hfo_w         
 1.079e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.146e-005       0.663  7.145e-005      -4.146
Hfo_wOH          2.917e-005       0.270  2.917e-005      -4.535
Hfo_wOFe+        4.436e-006       0.041  4.436e-006      -5.353
Hfo_wOMn+        1.538e-006       0.014  1.538e-006      -5.813
Hfo_wOCa+        5.587e-007       0.005  5.586e-007      -6.253
Hfo_wOMg+        3.269e-007       0.003  3.269e-007      -6.486
Hfo_wO-          2.727e-007       0.003  2.727e-007      -6.564
Hfo_wOFeOH       9.499e-008       0.001  9.499e-008      -7.022
Hfo_wH2AsO3      5.828e-009       0.000  5.827e-009      -8.235
Hfo_wSO4-        8.351e-012       0.000  8.351e-012     -11.078
Hfo_wOHSO4-2     6.799e-012       0.000  6.799e-012     -11.168
Hfo_wOBa+        5.251e-012       0.000  5.251e-012     -11.280
Hfo_wOHAsO4-3    1.237e-017       0.000  1.237e-017     -16.908
Hfo_wHAsO4-      1.663e-018       0.000  1.663e-018     -17.779
Hfo_wH2AsO4      1.318e-019       0.000  1.318e-019     -18.880

Mno           
-3.351e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         3.896e-025       0.000  3.896e-025     -24.409
Mno_O3Ca         2.417e-026       0.000  2.417e-026     -25.617
Mno_O3-2         1.967e-026       0.000  1.967e-026     -25.706
Mno_O3HMn+       6.723e-027       0.000  6.723e-027     -26.172
Mno_O3H-         8.509e-028       0.000  8.508e-028     -27.070
Mno_O3Na-        4.118e-028       0.000  4.118e-028     -27.385
Mno_O3HCa+       3.640e-028       0.000  3.640e-028     -27.439
Mno_O3Mg         3.025e-028       0.000  3.025e-028     -27.519
Mno_O3Ba         1.069e-028       0.000  1.069e-028     -27.971
Mno_O3HMg+       3.084e-030       0.000  3.084e-030     -29.511
Mno_O3HBa+       2.879e-030       0.000  2.879e-030     -29.541
Mno_O3HNa        1.662e-030       0.000  1.662e-030     -29.779
Mno_O3H2         2.764e-032       0.000  2.764e-032     -31.558
Mno_O3H3+        2.403e-037       0.000  2.403e-037     -36.619
Mno_O3H3Cl       5.931e-040       0.000  5.930e-040     -39.227

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.251e-007  3.251e-007
Ba               5.447e-007  5.447e-007
C                1.527e-002  1.527e-002
Ca               2.595e-003  2.595e-003
Cl               9.873e-005  9.873e-005
Fe               8.324e-005  8.324e-005
K                1.893e-005  1.893e-005
Mg               8.453e-005  8.454e-005
Mn               4.461e-005  4.461e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance
                                       pe  =  -3.944      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.341e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.037e-003
                       Total CO2 (mol/kg)  =  7.344e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.831e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.47
                               Iterations  =  34
                                  Total H  = 1.110538e+002
                                  Total O  = 5.552854e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.367e-007  1.256e-007    -6.864    -6.901    -0.037
   OH-                   8.761e-008  7.965e-008    -7.057    -7.099    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.251e-007
   AsS(OH)(HS)-          3.243e-007  2.949e-007    -6.489    -6.530    -0.041
   H3AsO3                7.756e-010  7.771e-010    -9.110    -9.110     0.001
   H2AsO3-               4.816e-012  4.378e-012   -11.317   -11.359    -0.041
   As3S4(HS)2-           7.062e-016  6.421e-016   -15.151   -15.192    -0.041
   H4AsO3+               5.321e-017  4.837e-017   -16.274   -16.315    -0.041
   HAsO3-2               1.018e-019  6.953e-020   -18.992   -19.158    -0.165
   AsO3-3                2.601e-028  1.104e-028   -27.585   -27.957    -0.372
As(5)           2.167e-018
   H2AsO4-               1.251e-018  1.137e-018   -17.903   -17.944    -0.041
   HAsO4-2               9.164e-019  6.262e-019   -18.038   -18.203    -0.165



   H3AsO4                2.846e-023  2.851e-023   -22.546   -22.545     0.001
   AsO4-3                2.628e-023  1.116e-023   -22.580   -22.952    -0.372
Ba              5.447e-007
   Ba+2                  5.246e-007  3.585e-007    -6.280    -6.446    -0.165
   BaHCO3+               1.969e-008  1.790e-008    -7.706    -7.747    -0.041
   BaCO3                 3.594e-010  3.601e-010    -9.444    -9.444     0.001
   BaSO4                 6.779e-012  6.792e-012   -11.169   -11.168     0.001
   BaOH+                 1.063e-013  9.665e-014   -12.973   -13.015    -0.041
C(-4)           7.924e-003
   CH4                   7.924e-003  7.939e-003    -2.101    -2.100     0.001
C(4)            7.344e-003
   HCO3-                 5.712e-003  5.209e-003    -2.243    -2.283    -0.040
   CO2                   1.469e-003  1.472e-003    -2.833    -2.832     0.001
   CaHCO3+               1.245e-004  1.132e-004    -3.905    -3.946    -0.041
   MnHCO3+               1.070e-005  9.727e-006    -4.971    -5.012    -0.041
   FeHCO3+               1.046e-005  9.506e-006    -4.981    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.758e-006  3.417e-006    -5.425    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.811e-006  1.944e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.775e-007  5.786e-007    -6.238    -6.238     0.001
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   BaHCO3+               1.969e-008  1.790e-008    -7.706    -7.747    -0.041
   NaCO3-                7.865e-009  7.151e-009    -8.104    -8.146    -0.041
   BaCO3                 3.594e-010  3.601e-010    -9.444    -9.444     0.001
Ca              2.595e-003
   Ca+2                  2.465e-003  1.704e-003    -2.608    -2.769    -0.160
   CaHCO3+               1.245e-004  1.132e-004    -3.905    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.283e-008  1.285e-008    -7.892    -7.891     0.001
   CaOH+                 2.474e-009  2.250e-009    -8.607    -8.648    -0.041
   CaHSO4+               1.040e-014  9.460e-015   -13.983   -14.024    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.414e-009  7.650e-009    -8.075    -8.116    -0.041
   FeCl+                 2.483e-009  2.258e-009    -8.605    -8.646    -0.041
   MnCl2                 2.987e-013  2.993e-013   -12.525   -12.524     0.001
   MnCl3-                8.125e-018  7.387e-018   -17.090   -17.132    -0.041
   FeCl+2                7.862e-025  5.372e-025   -24.104   -24.270    -0.165
   FeCl2+                2.365e-028  2.150e-028   -27.626   -27.667    -0.041
   FeCl3                 1.924e-033  1.927e-033   -32.716   -32.715     0.001
Fe(2)           8.324e-005
   Fe(HS)2               4.489e-005  4.498e-005    -4.348    -4.347     0.001
   Fe+2                  2.671e-005  1.825e-005    -4.573    -4.739    -0.165
   FeHCO3+               1.046e-005  9.506e-006    -4.981    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.833e-007  2.575e-007    -6.548    -6.589    -0.041
   FeOH+                 5.050e-008  4.591e-008    -7.297    -7.338    -0.041
   FeCl+                 2.483e-009  2.258e-009    -8.605    -8.646    -0.041
   FeSO4                 1.224e-010  1.227e-010    -9.912    -9.911     0.001
   Fe(OH)2               3.103e-012  3.109e-012   -11.508   -11.507     0.001
   Fe(OH)3-              1.011e-015  9.191e-016   -14.995   -15.037    -0.041
   FeHSO4+               1.114e-016  1.013e-016   -15.953   -15.994    -0.041
Fe(3)           5.726e-014
   Fe(OH)2+              2.955e-014  2.686e-014   -13.530   -13.571    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.198e-016  1.998e-016   -15.658   -15.699    -0.041
   FeOH+2                1.492e-017  1.020e-017   -16.826   -16.992    -0.165
   Fe+3                  4.676e-022  1.985e-022   -21.330   -21.702    -0.372
   FeCl+2                7.862e-025  5.372e-025   -24.104   -24.270    -0.165
   FeSO4+                9.049e-026  8.228e-026   -25.043   -25.085    -0.041
   FeCl2+                2.365e-028  2.150e-028   -27.626   -27.667    -0.041
   Fe(SO4)2-             7.485e-032  6.805e-032   -31.126   -31.167    -0.041
   FeHSO4+2              4.051e-032  2.768e-032   -31.392   -31.558    -0.165
   Fe2(OH)2+4            1.284e-032  2.798e-033   -31.892   -32.553    -0.662
   FeCl3                 1.924e-033  1.927e-033   -32.716   -32.715     0.001



   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.770   -43.804    -1.034
H(0)            1.720e-009
   H2                    8.600e-010  8.616e-010    -9.066    -9.065     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.020e-012  4.564e-012   -11.299   -11.341    -0.041
Mg              8.453e-005
   Mg+2                  8.067e-005  5.606e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.758e-006  3.417e-006    -5.425    -5.466    -0.041
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   MgOH+                 1.781e-009  1.619e-009    -8.749    -8.791    -0.041
   MgSO4                 4.959e-010  4.968e-010    -9.305    -9.304     0.001
Mn(2)           4.461e-005
   Mn+2                  3.066e-005  2.095e-005    -4.513    -4.679    -0.165
   MnHCO3+               1.070e-005  9.727e-006    -4.971    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.414e-009  7.650e-009    -8.075    -8.116    -0.041
   MnOH+                 4.713e-009  4.285e-009    -8.327    -8.368    -0.041
   MnSO4                 1.406e-010  1.409e-010    -9.852    -9.851     0.001
   MnCl2                 2.987e-013  2.993e-013   -12.525   -12.524     0.001
   MnCl3-                8.125e-018  7.387e-018   -17.090   -17.132    -0.041
   Mn(OH)3-              1.840e-019  1.673e-019   -18.735   -18.777    -0.041
Mn(3)           1.737e-034
   Mn+3                  1.737e-034  7.374e-035   -33.760   -34.132    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.521   -83.687    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.973   -97.014    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.775e-007  5.786e-007    -6.238    -6.238     0.001
   NaCO3-                7.865e-009  7.151e-009    -8.104    -8.146    -0.041
   NaSO4-                4.116e-011  3.743e-011   -10.385   -10.427    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.252   -74.251     0.001
S(-2)           2.083e-004
   HS-                   5.784e-005  5.259e-005    -4.238    -4.279    -0.041
   H2S                   5.766e-005  5.777e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.489e-005  4.498e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.243e-007  2.949e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.833e-007  2.575e-007    -6.548    -6.589    -0.041
   S5-2                  1.457e-007  1.063e-007    -6.836    -6.973    -0.137
   S4-2                  8.627e-008  6.205e-008    -7.064    -7.207    -0.143
   S6-2                  7.443e-008  5.505e-008    -7.128    -7.259    -0.131
   S-2                   7.398e-011  5.055e-011   -10.131   -10.296    -0.165
   S3-2                  3.089e-011  2.186e-011   -10.510   -10.660    -0.150
   S2-2                  1.776e-012  1.241e-012   -11.751   -11.906    -0.156
   As3S4(HS)2-           7.062e-016  6.421e-016   -15.151   -15.192    -0.041
S(6)            6.855e-008
   SO4-2                 5.492e-008  3.781e-008    -7.260    -7.422    -0.162
   CaSO4                 1.283e-008  1.285e-008    -7.892    -7.891     0.001
   MgSO4                 4.959e-010  4.968e-010    -9.305    -9.304     0.001
   MnSO4                 1.406e-010  1.409e-010    -9.852    -9.851     0.001
   FeSO4                 1.224e-010  1.227e-010    -9.912    -9.911     0.001
   NaSO4-                4.116e-011  3.743e-011   -10.385   -10.427    -0.041
   BaSO4                 6.779e-012  6.792e-012   -11.169   -11.168     0.001
   KSO4-                 5.020e-012  4.564e-012   -11.299   -11.341    -0.041
   HSO4-                 5.080e-013  4.618e-013   -12.294   -12.336    -0.041
   CaHSO4+               1.040e-014  9.460e-015   -13.983   -14.024    -0.041
   FeHSO4+               1.114e-016  1.013e-016   -15.953   -15.994    -0.041
   FeSO4+                9.049e-026  8.228e-026   -25.043   -25.085    -0.041
   Fe(SO4)2-             7.485e-032  6.805e-032   -31.126   -31.167    -0.041
   FeHSO4+2              4.051e-032  2.768e-032   -31.392   -31.558    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.83  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.88  -43.71   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.10  -43.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.97  -42.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.06  -45.45   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.82  -90.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.77  -12.10    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3



Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 90.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.442e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.273e-003 -5.327e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.213e-004  4.213e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.240e-003  5.240e-003
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.063e-005  Surface charge, eq

Hfo_s         
 2.637e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.709e-006       0.648  1.709e-006      -5.767
Hfo_sOMn+        7.141e-007       0.271  7.141e-007      -6.146
Hfo_sOFe+        1.753e-007       0.066  1.753e-007      -6.756
Hfo_sOH2+        2.631e-008       0.010  2.631e-008      -7.580
Hfo_sOH          1.075e-008       0.004  1.075e-008      -7.969
Hfo_sOHBa+2      1.112e-009       0.000  1.112e-009      -8.954
Hfo_sO-          1.006e-010       0.000  1.006e-010      -9.997

Hfo           
 8.063e-005  Surface charge, eq

Hfo_w         
 1.055e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.984e-005       0.662  6.984e-005      -4.156



Hfo_wOH          2.853e-005       0.271  2.853e-005      -4.545
Hfo_wOFe+        4.342e-006       0.041  4.342e-006      -5.362
Hfo_wOMn+        1.506e-006       0.014  1.506e-006      -5.822
Hfo_wOCa+        5.469e-007       0.005  5.469e-007      -6.262
Hfo_wOMg+        3.201e-007       0.003  3.201e-007      -6.495
Hfo_wO-          2.671e-007       0.003  2.671e-007      -6.573
Hfo_wOFeOH       9.308e-008       0.001  9.307e-008      -7.031
Hfo_wH2AsO3      5.706e-009       0.000  5.705e-009      -8.244
Hfo_wSO4-        8.073e-012       0.000  8.073e-012     -11.093
Hfo_wOHSO4-2     6.579e-012       0.000  6.578e-012     -11.182
Hfo_wOBa+        5.142e-012       0.000  5.142e-012     -11.289
Hfo_wOHAsO4-3    1.211e-017       0.000  1.211e-017     -16.917
Hfo_wHAsO4-      1.625e-018       0.000  1.625e-018     -17.789
Hfo_wH2AsO4      1.287e-019       0.000  1.287e-019     -18.890

Mno           
-1.215e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.412e-028       0.000  1.412e-028     -27.850
Mno_O3Ca         8.759e-030       0.000  8.759e-030     -29.058
Mno_O3-2         7.129e-030       0.000  7.129e-030     -29.147
Mno_O3HMn+       2.434e-030       0.000  2.434e-030     -29.614
Mno_O3H-         3.081e-031       0.000  3.081e-031     -30.511
Mno_O3Na-        1.493e-031       0.000  1.493e-031     -30.826
Mno_O3HCa+       1.318e-031       0.000  1.318e-031     -30.880
Mno_O3Mg         1.096e-031       0.000  1.096e-031     -30.960
Mno_O3Ba         3.876e-032       0.000  3.876e-032     -31.412
Mno_O3HMg+       1.117e-033       0.000  1.117e-033     -32.952
Mno_O3HBa+       1.043e-033       0.000  1.043e-033     -32.982
Mno_O3HNa        6.019e-034       0.000  6.019e-034     -33.220
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.685e-041       0.000  8.684e-041     -40.061
Mno_O3H3Cl       2.144e-043       0.000  2.144e-043     -42.669

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.252e-007  3.252e-007
Ba               5.447e-007  5.447e-007
C                1.535e-002  1.535e-002
Ca               2.594e-003  2.594e-003
Cl               9.873e-005  9.873e-005
Fe               8.323e-005  8.323e-005
K                1.893e-005  1.893e-005
Mg               8.454e-005  8.454e-005
Mn               4.458e-005  4.459e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance
                                       pe  =  -3.945      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.337e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.033e-003
                       Total CO2 (mol/kg)  =  7.338e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.812e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.45
                               Iterations  =  35



                                  Total H  = 1.110543e+002
                                  Total O  = 5.552861e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.366e-007  1.255e-007    -6.865    -6.901    -0.037
   OH-                   8.768e-008  7.972e-008    -7.057    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.252e-007
   AsS(OH)(HS)-          3.244e-007  2.950e-007    -6.489    -6.530    -0.041
   H3AsO3                7.762e-010  7.777e-010    -9.110    -9.109     0.001
   H2AsO3-               4.824e-012  4.386e-012   -11.317   -11.358    -0.041
   As3S4(HS)2-           7.058e-016  6.417e-016   -15.151   -15.193    -0.041
   H4AsO3+               5.320e-017  4.837e-017   -16.274   -16.315    -0.041
   HAsO3-2               1.020e-019  6.971e-020   -18.991   -19.157    -0.165
   AsO3-3                2.610e-028  1.108e-028   -27.583   -27.955    -0.372
As(5)           2.165e-018
   H2AsO4-               1.249e-018  1.136e-018   -17.903   -17.945    -0.041
   HAsO4-2               9.159e-019  6.259e-019   -18.038   -18.204    -0.165
   H3AsO4                2.839e-023  2.845e-023   -22.547   -22.546     0.001
   AsO4-3                2.629e-023  1.116e-023   -22.580   -22.952    -0.372
Ba              5.447e-007
   Ba+2                  5.247e-007  3.585e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.968e-008  1.789e-008    -7.706    -7.747    -0.041
   BaCO3                 3.595e-010  3.602e-010    -9.444    -9.443     0.001
   BaSO4                 6.706e-012  6.719e-012   -11.174   -11.173     0.001
   BaOH+                 1.064e-013  9.675e-014   -12.973   -13.014    -0.041
C(-4)           8.009e-003
   CH4                   8.009e-003  8.024e-003    -2.096    -2.096     0.001
C(4)            7.338e-003
   HCO3-                 5.709e-003  5.206e-003    -2.243    -2.283    -0.040
   CO2                   1.467e-003  1.470e-003    -2.834    -2.833     0.001
   CaHCO3+               1.244e-004  1.131e-004    -3.905    -3.947    -0.041
   MnHCO3+               1.069e-005  9.719e-006    -4.971    -5.012    -0.041
   FeHCO3+               1.045e-005  9.498e-006    -4.981    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.757e-006  3.415e-006    -5.425    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.812e-006  1.945e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.771e-007  5.782e-007    -6.239    -6.238     0.001
   MgCO3                 1.039e-007  1.041e-007    -6.984    -6.983     0.001
   BaHCO3+               1.968e-008  1.789e-008    -7.706    -7.747    -0.041
   NaCO3-                7.868e-009  7.153e-009    -8.104    -8.145    -0.041
   BaCO3                 3.595e-010  3.602e-010    -9.444    -9.443     0.001
Ca              2.594e-003
   Ca+2                  2.464e-003  1.703e-003    -2.608    -2.769    -0.160
   CaHCO3+               1.244e-004  1.131e-004    -3.905    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.268e-008  1.271e-008    -7.897    -7.896     0.001
   CaOH+                 2.476e-009  2.251e-009    -8.606    -8.648    -0.041
   CaHSO4+               1.028e-014  9.345e-015   -13.988   -14.029    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.411e-009  7.648e-009    -8.075    -8.116    -0.041
   FeCl+                 2.482e-009  2.257e-009    -8.605    -8.646    -0.041
   MnCl2                 2.986e-013  2.992e-013   -12.525   -12.524     0.001
   MnCl3-                8.123e-018  7.385e-018   -17.090   -17.132    -0.041
   FeCl+2                7.840e-025  5.357e-025   -24.106   -24.271    -0.165
   FeCl2+                2.359e-028  2.145e-028   -27.627   -27.669    -0.041
   FeCl3                 1.918e-033  1.922e-033   -32.717   -32.716     0.001
Fe(2)           8.323e-005
   Fe(HS)2               4.490e-005  4.499e-005    -4.348    -4.347     0.001
   Fe+2                  2.670e-005  1.824e-005    -4.574    -4.739    -0.165



   FeHCO3+               1.045e-005  9.498e-006    -4.981    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.834e-007  2.577e-007    -6.548    -6.589    -0.041
   FeOH+                 5.053e-008  4.594e-008    -7.296    -7.338    -0.041
   FeCl+                 2.482e-009  2.257e-009    -8.605    -8.646    -0.041
   FeSO4                 1.211e-010  1.213e-010    -9.917    -9.916     0.001
   Fe(OH)2               3.108e-012  3.114e-012   -11.508   -11.507     0.001
   Fe(OH)3-              1.013e-015  9.214e-016   -14.994   -15.036    -0.041
   FeHSO4+               1.101e-016  1.001e-016   -15.958   -16.000    -0.041
Fe(3)           5.723e-014
   Fe(OH)2+              2.952e-014  2.684e-014   -13.530   -13.571    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.199e-016  2.000e-016   -15.658   -15.699    -0.041
   FeOH+2                1.489e-017  1.018e-017   -16.827   -16.992    -0.165
   Fe+3                  4.662e-022  1.979e-022   -21.331   -21.703    -0.372
   FeCl+2                7.840e-025  5.357e-025   -24.106   -24.271    -0.165
   FeSO4+                8.926e-026  8.115e-026   -25.049   -25.091    -0.041
   FeCl2+                2.359e-028  2.145e-028   -27.627   -27.669    -0.041
   Fe(SO4)2-             7.301e-032  6.638e-032   -31.137   -31.178    -0.041
   FeHSO4+2              3.992e-032  2.728e-032   -31.399   -31.564    -0.165
   Fe2(OH)2+4            1.279e-032  2.788e-033   -31.893   -32.555    -0.661
   FeCl3                 1.918e-033  1.922e-033   -32.717   -32.716     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.772   -43.806    -1.033
H(0)            1.725e-009
   H2                    8.626e-010  8.643e-010    -9.064    -9.063     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.965e-012  4.514e-012   -11.304   -11.345    -0.041
Mg              8.454e-005
   Mg+2                  8.068e-005  5.607e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.757e-006  3.415e-006    -5.425    -5.467    -0.041
   MgCO3                 1.039e-007  1.041e-007    -6.984    -6.983     0.001
   MgOH+                 1.783e-009  1.621e-009    -8.749    -8.790    -0.041
   MgSO4                 4.905e-010  4.915e-010    -9.309    -9.309     0.001
Mn(2)           4.458e-005
   Mn+2                  3.065e-005  2.095e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.069e-005  9.719e-006    -4.971    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.411e-009  7.648e-009    -8.075    -8.116    -0.041
   MnOH+                 4.716e-009  4.288e-009    -8.326    -8.368    -0.041
   MnSO4                 1.390e-010  1.393e-010    -9.857    -9.856     0.001
   MnCl2                 2.986e-013  2.992e-013   -12.525   -12.524     0.001
   MnCl3-                8.123e-018  7.385e-018   -17.090   -17.132    -0.041
   Mn(OH)3-              1.844e-019  1.677e-019   -18.734   -18.776    -0.041
Mn(3)           1.732e-034
   Mn+3                  1.732e-034  7.354e-035   -33.761   -34.133    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.522   -83.688    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.975   -97.016    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.771e-007  5.782e-007    -6.239    -6.238     0.001
   NaCO3-                7.868e-009  7.153e-009    -8.104    -8.145    -0.041
   NaSO4-                4.071e-011  3.701e-011   -10.390   -10.432    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.254   -74.254     0.001
S(-2)           2.083e-004
   HS-                   5.785e-005  5.260e-005    -4.238    -4.279    -0.041
   H2S                   5.762e-005  5.773e-005    -4.239    -4.239     0.001
   Fe(HS)2               4.490e-005  4.499e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.244e-007  2.950e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.834e-007  2.577e-007    -6.548    -6.589    -0.041
   S5-2                  1.459e-007  1.065e-007    -6.836    -6.973    -0.137
   S4-2                  8.637e-008  6.212e-008    -7.064    -7.207    -0.143
   S6-2                  7.452e-008  5.511e-008    -7.128    -7.259    -0.131
   S-2                   7.406e-011  5.061e-011   -10.130   -10.296    -0.165



   S3-2                  3.092e-011  2.189e-011   -10.510   -10.660    -0.150
   S2-2                  1.778e-012  1.242e-012   -11.750   -11.906    -0.156
   As3S4(HS)2-           7.058e-016  6.417e-016   -15.151   -15.193    -0.041
S(6)            6.779e-008
   SO4-2                 5.431e-008  3.739e-008    -7.265    -7.427    -0.162
   CaSO4                 1.268e-008  1.271e-008    -7.897    -7.896     0.001
   MgSO4                 4.905e-010  4.915e-010    -9.309    -9.309     0.001
   MnSO4                 1.390e-010  1.393e-010    -9.857    -9.856     0.001
   FeSO4                 1.211e-010  1.213e-010    -9.917    -9.916     0.001
   NaSO4-                4.071e-011  3.701e-011   -10.390   -10.432    -0.041
   BaSO4                 6.706e-012  6.719e-012   -11.174   -11.173     0.001
   KSO4-                 4.965e-012  4.514e-012   -11.304   -11.345    -0.041
   HSO4-                 5.019e-013  4.563e-013   -12.299   -12.341    -0.041
   CaHSO4+               1.028e-014  9.345e-015   -13.988   -14.029    -0.041
   FeHSO4+               1.101e-016  1.001e-016   -15.958   -16.000    -0.041
   FeSO4+                8.926e-026  8.115e-026   -25.049   -25.091    -0.041
   Fe(SO4)2-             7.301e-032  6.638e-032   -31.137   -31.178    -0.041
   FeHSO4+2              3.992e-032  2.728e-032   -31.399   -31.564    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.89  -43.72   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.11  -43.32   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.98  -42.26   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH



Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.84  -90.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.78  -12.11    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 91.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.820e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.441e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.153e-003 -5.447e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.214e-004  4.214e-004



Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.360e-003  5.360e-003
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.878e-005  Surface charge, eq

Hfo_s         
 2.577e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.669e-006       0.648  1.669e-006      -5.777
Hfo_sOMn+        6.983e-007       0.271  6.983e-007      -6.156
Hfo_sOFe+        1.714e-007       0.067  1.714e-007      -6.766
Hfo_sOH2+        2.569e-008       0.010  2.569e-008      -7.590
Hfo_sOH          1.051e-008       0.004  1.051e-008      -7.979
Hfo_sOHBa+2      1.086e-009       0.000  1.086e-009      -8.964
Hfo_sO-          9.841e-011       0.000  9.841e-011     -10.007

Hfo           
 7.878e-005  Surface charge, eq

Hfo_w         
 1.031e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.823e-005       0.662  6.823e-005      -4.166
Hfo_wOH          2.790e-005       0.271  2.790e-005      -4.554
Hfo_wOFe+        4.249e-006       0.041  4.249e-006      -5.372
Hfo_wOMn+        1.473e-006       0.014  1.473e-006      -5.832
Hfo_wOCa+        5.351e-007       0.005  5.351e-007      -6.272
Hfo_wOMg+        3.134e-007       0.003  3.134e-007      -6.504
Hfo_wO-          2.614e-007       0.003  2.614e-007      -6.583
Hfo_wOFeOH       9.115e-008       0.001  9.114e-008      -7.040
Hfo_wH2AsO3      5.583e-009       0.000  5.583e-009      -8.253
Hfo_wSO4-        7.801e-012       0.000  7.801e-012     -11.108
Hfo_wOHSO4-2     6.363e-012       0.000  6.363e-012     -11.196
Hfo_wOBa+        5.033e-012       0.000  5.033e-012     -11.298
Hfo_wOHAsO4-3    1.185e-017       0.000  1.185e-017     -16.926
Hfo_wHAsO4-      1.586e-018       0.000  1.586e-018     -17.800
Hfo_wH2AsO4      1.255e-019       0.000  1.255e-019     -18.901

Mno           
-3.373e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.918e-025       0.000  3.918e-025     -24.407
Mno_O3Ca         2.431e-026       0.000  2.431e-026     -25.614
Mno_O3-2         1.979e-026       0.000  1.979e-026     -25.704
Mno_O3HMn+       6.750e-027       0.000  6.750e-027     -26.171
Mno_O3H-         8.547e-028       0.000  8.547e-028     -27.068
Mno_O3Na-        4.144e-028       0.000  4.144e-028     -27.383
Mno_O3HCa+       3.654e-028       0.000  3.654e-028     -27.437
Mno_O3Mg         3.045e-028       0.000  3.045e-028     -27.516
Mno_O3Ba         1.076e-028       0.000  1.076e-028     -27.968
Mno_O3HMg+       3.099e-030       0.000  3.099e-030     -29.509
Mno_O3HBa+       2.893e-030       0.000  2.893e-030     -29.539
Mno_O3HNa        1.670e-030       0.000  1.670e-030     -29.777
Mno_O3H2         2.772e-032       0.000  2.771e-032     -31.557
Mno_O3H3+        2.405e-037       0.000  2.405e-037     -36.619
Mno_O3H3Cl       5.936e-040       0.000  5.936e-040     -39.227

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.253e-007  3.254e-007
Ba               5.447e-007  5.448e-007
C                1.543e-002  1.543e-002
Ca               2.593e-003  2.593e-003
Cl               9.872e-005  9.873e-005
Fe               8.322e-005  8.322e-005
K                1.893e-005  1.893e-005
Mg               8.455e-005  8.455e-005
Mn               4.456e-005  4.457e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.946      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.334e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.029e-003
                       Total CO2 (mol/kg)  =  7.332e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.794e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.44
                               Iterations  =  79
                                  Total H  = 1.110548e+002
                                  Total O  = 5.552869e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.365e-007  1.254e-007    -6.865    -6.902    -0.037
   OH-                   8.776e-008  7.979e-008    -7.057    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.253e-007
   AsS(OH)(HS)-          3.246e-007  2.951e-007    -6.489    -6.530    -0.041
   H3AsO3                7.768e-010  7.783e-010    -9.110    -9.109     0.001
   H2AsO3-               4.832e-012  4.393e-012   -11.316   -11.357    -0.041
   As3S4(HS)2-           7.053e-016  6.413e-016   -15.152   -15.193    -0.041
   H4AsO3+               5.319e-017  4.836e-017   -16.274   -16.315    -0.041
   HAsO3-2               1.023e-019  6.989e-020   -18.990   -19.156    -0.165
   AsO3-3                2.618e-028  1.112e-028   -27.582   -27.954    -0.372
As(5)           2.163e-018
   H2AsO4-               1.247e-018  1.134e-018   -17.904   -17.945    -0.041
   HAsO4-2               9.154e-019  6.256e-019   -18.038   -18.204    -0.165
   H3AsO4                2.833e-023  2.838e-023   -22.548   -22.547     0.001
   AsO4-3                2.630e-023  1.117e-023   -22.580   -22.952    -0.372
Ba              5.447e-007
   Ba+2                  5.247e-007  3.586e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.967e-008  1.788e-008    -7.706    -7.748    -0.041
   BaCO3                 3.597e-010  3.604e-010    -9.444    -9.443     0.001
   BaSO4                 6.634e-012  6.647e-012   -11.178   -11.177     0.001
   BaOH+                 1.065e-013  9.685e-014   -12.973   -13.014    -0.041
C(-4)           8.094e-003
   CH4                   8.094e-003  8.110e-003    -2.092    -2.091     0.001
C(4)            7.332e-003
   HCO3-                 5.705e-003  5.203e-003    -2.244    -2.284    -0.040
   CO2                   1.465e-003  1.468e-003    -2.834    -2.833     0.001
   CaHCO3+               1.243e-004  1.130e-004    -3.906    -3.947    -0.041
   MnHCO3+               1.068e-005  9.710e-006    -4.971    -5.013    -0.041
   FeHCO3+               1.044e-005  9.489e-006    -4.981    -5.023    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   MgHCO3+               3.755e-006  3.414e-006    -5.425    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.812e-006  1.945e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.768e-007  5.779e-007    -6.239    -6.238     0.001
   MgCO3                 1.039e-007  1.041e-007    -6.983    -6.983     0.001
   BaHCO3+               1.967e-008  1.788e-008    -7.706    -7.748    -0.041
   NaCO3-                7.870e-009  7.155e-009    -8.104    -8.145    -0.041
   BaCO3                 3.597e-010  3.604e-010    -9.444    -9.443     0.001
Ca              2.593e-003
   Ca+2                  2.463e-003  1.703e-003    -2.608    -2.769    -0.160
   CaHCO3+               1.243e-004  1.130e-004    -3.906    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.254e-008  1.257e-008    -7.902    -7.901     0.001
   CaOH+                 2.477e-009  2.252e-009    -8.606    -8.647    -0.041
   CaHSO4+               1.015e-014  9.233e-015   -13.993   -14.035    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.409e-009  7.646e-009    -8.075    -8.117    -0.041
   FeCl+                 2.482e-009  2.256e-009    -8.605    -8.647    -0.041
   MnCl2                 2.985e-013  2.991e-013   -12.525   -12.524     0.001
   MnCl3-                8.121e-018  7.384e-018   -17.090   -17.132    -0.041
   FeCl+2                7.819e-025  5.343e-025   -24.107   -24.272    -0.165
   FeCl2+                2.353e-028  2.139e-028   -27.628   -27.670    -0.041
   FeCl3                 1.913e-033  1.917e-033   -32.718   -32.717     0.001
Fe(2)           8.322e-005
   Fe(HS)2               4.491e-005  4.500e-005    -4.348    -4.347     0.001
   Fe+2                  2.669e-005  1.824e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.044e-005  9.489e-006    -4.981    -5.023    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.835e-007  2.578e-007    -6.547    -6.589    -0.041
   FeOH+                 5.056e-008  4.597e-008    -7.296    -7.338    -0.041
   FeCl+                 2.482e-009  2.256e-009    -8.605    -8.647    -0.041
   FeSO4                 1.197e-010  1.200e-010    -9.922    -9.921     0.001
   Fe(OH)2               3.113e-012  3.119e-012   -11.507   -11.506     0.001
   Fe(OH)3-              1.016e-015  9.236e-016   -14.993   -15.035    -0.041
   FeHSO4+               1.088e-016  9.889e-017   -15.964   -16.005    -0.041
Fe(3)           5.721e-014
   Fe(OH)2+              2.949e-014  2.681e-014   -13.530   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.201e-016  2.002e-016   -15.657   -15.699    -0.041
   FeOH+2                1.487e-017  1.016e-017   -16.828   -16.993    -0.165
   Fe+3                  4.649e-022  1.974e-022   -21.333   -21.705    -0.372
   FeCl+2                7.819e-025  5.343e-025   -24.107   -24.272    -0.165
   FeSO4+                8.805e-026  8.006e-026   -25.055   -25.097    -0.041
   FeCl2+                2.353e-028  2.139e-028   -27.628   -27.670    -0.041
   Fe(SO4)2-             7.124e-032  6.478e-032   -31.147   -31.189    -0.041
   FeHSO4+2              3.934e-032  2.689e-032   -31.405   -31.570    -0.165
   Fe2(OH)2+4            1.274e-032  2.778e-033   -31.895   -32.556    -0.661
   FeCl3                 1.913e-033  1.917e-033   -32.718   -32.717     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.775   -43.808    -1.033
H(0)            1.730e-009
   H2                    8.652e-010  8.669e-010    -9.063    -9.062     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.911e-012  4.465e-012   -11.309   -11.350    -0.041
Mg              8.455e-005
   Mg+2                  8.069e-005  5.608e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.755e-006  3.414e-006    -5.425    -5.467    -0.041
   MgCO3                 1.039e-007  1.041e-007    -6.983    -6.983     0.001
   MgOH+                 1.785e-009  1.623e-009    -8.748    -8.790    -0.041
   MgSO4                 4.853e-010  4.862e-010    -9.314    -9.313     0.001
Mn(2)           4.456e-005
   Mn+2                  3.064e-005  2.094e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.068e-005  9.710e-006    -4.971    -5.013    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.409e-009  7.646e-009    -8.075    -8.117    -0.041



   MnOH+                 4.719e-009  4.290e-009    -8.326    -8.368    -0.041
   MnSO4                 1.375e-010  1.377e-010    -9.862    -9.861     0.001
   MnCl2                 2.985e-013  2.991e-013   -12.525   -12.524     0.001
   MnCl3-                8.121e-018  7.384e-018   -17.090   -17.132    -0.041
   Mn(OH)3-              1.848e-019  1.681e-019   -18.733   -18.775    -0.041
Mn(3)           1.727e-034
   Mn+3                  1.727e-034  7.335e-035   -33.763   -34.135    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.524   -83.689    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.977   -97.019    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.768e-007  5.779e-007    -6.239    -6.238     0.001
   NaCO3-                7.870e-009  7.155e-009    -8.104    -8.145    -0.041
   NaSO4-                4.027e-011  3.661e-011   -10.395   -10.436    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.257   -74.256     0.001
S(-2)           2.083e-004
   HS-                   5.787e-005  5.261e-005    -4.238    -4.279    -0.041
   H2S                   5.759e-005  5.770e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.491e-005  4.500e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.246e-007  2.951e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.835e-007  2.578e-007    -6.547    -6.589    -0.041
   S5-2                  1.461e-007  1.066e-007    -6.835    -6.972    -0.137
   S4-2                  8.646e-008  6.219e-008    -7.063    -7.206    -0.143
   S6-2                  7.460e-008  5.517e-008    -7.127    -7.258    -0.131
   S-2                   7.414e-011  5.067e-011   -10.130   -10.295    -0.165
   S3-2                  3.096e-011  2.191e-011   -10.509   -10.659    -0.150
   S2-2                  1.780e-012  1.244e-012   -11.750   -11.905    -0.156
   As3S4(HS)2-           7.053e-016  6.413e-016   -15.152   -15.193    -0.041
S(6)            6.705e-008
   SO4-2                 5.371e-008  3.698e-008    -7.270    -7.432    -0.162
   CaSO4                 1.254e-008  1.257e-008    -7.902    -7.901     0.001
   MgSO4                 4.853e-010  4.862e-010    -9.314    -9.313     0.001
   MnSO4                 1.375e-010  1.377e-010    -9.862    -9.861     0.001
   FeSO4                 1.197e-010  1.200e-010    -9.922    -9.921     0.001
   NaSO4-                4.027e-011  3.661e-011   -10.395   -10.436    -0.041
   BaSO4                 6.634e-012  6.647e-012   -11.178   -11.177     0.001
   KSO4-                 4.911e-012  4.465e-012   -11.309   -11.350    -0.041
   HSO4-                 4.960e-013  4.510e-013   -12.305   -12.346    -0.041
   CaHSO4+               1.015e-014  9.233e-015   -13.993   -14.035    -0.041
   FeHSO4+               1.088e-016  9.889e-017   -15.964   -16.005    -0.041
   FeSO4+                8.805e-026  8.006e-026   -25.055   -25.097    -0.041
   Fe(SO4)2-             7.124e-032  6.478e-032   -31.147   -31.189    -0.041
   FeHSO4+2              3.934e-032  2.689e-032   -31.405   -31.570    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.98  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3



CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.90  -43.73   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.12  -43.33   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.99  -42.27   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.08  -45.47   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.85  -90.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.78  -12.11    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 92.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.840e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.440e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.033e-003 -5.567e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.215e-004  4.215e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.480e-003  5.480e-003
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.693e-005  Surface charge, eq

Hfo_s         
 2.517e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.630e-006       0.648  1.630e-006      -5.788
Hfo_sOMn+        6.825e-007       0.271  6.825e-007      -6.166
Hfo_sOFe+        1.675e-007       0.067  1.675e-007      -6.776
Hfo_sOH2+        2.507e-008       0.010  2.507e-008      -7.601
Hfo_sOH          1.026e-008       0.004  1.026e-008      -7.989
Hfo_sOHBa+2      1.061e-009       0.000  1.061e-009      -8.974
Hfo_sO-          9.621e-011       0.000  9.620e-011     -10.017

Hfo           
 7.693e-005  Surface charge, eq

Hfo_w         
 1.007e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.663e-005       0.662  6.662e-005      -4.176
Hfo_wOH          2.727e-005       0.271  2.727e-005      -4.564
Hfo_wOFe+        4.155e-006       0.041  4.155e-006      -5.381
Hfo_wOMn+        1.441e-006       0.014  1.441e-006      -5.841
Hfo_wOCa+        5.233e-007       0.005  5.232e-007      -6.281
Hfo_wOMg+        3.066e-007       0.003  3.066e-007      -6.513
Hfo_wO-          2.557e-007       0.003  2.556e-007      -6.592
Hfo_wOFeOH       8.921e-008       0.001  8.921e-008      -7.050
Hfo_wH2AsO3      5.461e-009       0.000  5.461e-009      -8.263
Hfo_wSO4-        7.535e-012       0.000  7.535e-012     -11.123
Hfo_wOHSO4-2     6.151e-012       0.000  6.151e-012     -11.211
Hfo_wOBa+        4.924e-012       0.000  4.924e-012     -11.308
Hfo_wOHAsO4-3    1.158e-017       0.000  1.158e-017     -16.936
Hfo_wHAsO4-      1.548e-018       0.000  1.548e-018     -17.810
Hfo_wH2AsO4      1.224e-019       0.000  1.224e-019     -18.912

Mno           
-1.220e-029  Surface charge, eq



Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.416e-028       0.000  1.416e-028     -27.849
Mno_O3Ca         8.786e-030       0.000  8.785e-030     -29.056
Mno_O3-2         7.154e-030       0.000  7.154e-030     -29.145
Mno_O3HMn+       2.437e-030       0.000  2.437e-030     -29.613
Mno_O3H-         3.087e-031       0.000  3.086e-031     -30.511
Mno_O3Na-        1.498e-031       0.000  1.498e-031     -30.825
Mno_O3HCa+       1.319e-031       0.000  1.319e-031     -30.880
Mno_O3Mg         1.101e-031       0.000  1.101e-031     -30.958
Mno_O3Ba         3.891e-032       0.000  3.891e-032     -31.410
Mno_O3HMg+       1.119e-033       0.000  1.119e-033     -32.951
Mno_O3HBa+       1.045e-033       0.000  1.045e-033     -32.981
Mno_O3HNa        6.030e-034       0.000  6.030e-034     -33.220
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.669e-041       0.000  8.669e-041     -40.062
Mno_O3H3Cl       2.140e-043       0.000  2.140e-043     -42.670

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.255e-007  3.255e-007
Ba               5.448e-007  5.448e-007
C                1.551e-002  1.551e-002
Ca               2.592e-003  2.592e-003
Cl               9.872e-005  9.873e-005
Fe               8.321e-005  8.322e-005
K                1.893e-005  1.893e-005
Mg               8.455e-005  8.456e-005
Mn               4.455e-005  4.455e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.947      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.330e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.026e-003
                       Total CO2 (mol/kg)  =  7.326e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.775e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.42
                               Iterations  =  37
                                  Total H  = 1.110553e+002
                                  Total O  = 5.552877e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.363e-007  1.253e-007    -6.865    -6.902    -0.037
   OH-                   8.783e-008  7.986e-008    -7.056    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.255e-007
   AsS(OH)(HS)-          3.247e-007  2.952e-007    -6.489    -6.530    -0.041
   H3AsO3                7.774e-010  7.789e-010    -9.109    -9.109     0.001
   H2AsO3-               4.840e-012  4.400e-012   -11.315   -11.357    -0.041
   As3S4(HS)2-           7.049e-016  6.409e-016   -15.152   -15.193    -0.041
   H4AsO3+               5.318e-017  4.836e-017   -16.274   -16.316    -0.041



   HAsO3-2               1.025e-019  7.006e-020   -18.989   -19.155    -0.165
   AsO3-3                2.627e-028  1.116e-028   -27.581   -27.952    -0.372
As(5)           2.161e-018
   H2AsO4-               1.246e-018  1.133e-018   -17.905   -17.946    -0.041
   HAsO4-2               9.149e-019  6.253e-019   -18.039   -18.204    -0.165
   H3AsO4                2.826e-023  2.832e-023   -22.549   -22.548     0.001
   AsO4-3                2.630e-023  1.117e-023   -22.580   -22.952    -0.372
Ba              5.448e-007
   Ba+2                  5.247e-007  3.586e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.966e-008  1.787e-008    -7.706    -7.748    -0.041
   BaCO3                 3.598e-010  3.605e-010    -9.444    -9.443     0.001
   BaSO4                 6.563e-012  6.576e-012   -11.183   -11.182     0.001
   BaOH+                 1.066e-013  9.694e-014   -12.972   -13.013    -0.041
C(-4)           8.179e-003
   CH4                   8.179e-003  8.195e-003    -2.087    -2.086     0.001
C(4)            7.326e-003
   HCO3-                 5.701e-003  5.200e-003    -2.244    -2.284    -0.040
   CO2                   1.463e-003  1.465e-003    -2.835    -2.834     0.001
   CaHCO3+               1.242e-004  1.129e-004    -3.906    -3.947    -0.041
   MnHCO3+               1.067e-005  9.702e-006    -4.972    -5.013    -0.041
   FeHCO3+               1.043e-005  9.481e-006    -4.982    -5.023    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.753e-006  3.412e-006    -5.426    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.813e-006  1.946e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.764e-007  5.775e-007    -6.239    -6.238     0.001
   MgCO3                 1.040e-007  1.041e-007    -6.983    -6.982     0.001
   BaHCO3+               1.966e-008  1.787e-008    -7.706    -7.748    -0.041
   NaCO3-                7.872e-009  7.157e-009    -8.104    -8.145    -0.041
   BaCO3                 3.598e-010  3.605e-010    -9.444    -9.443     0.001
Ca              2.592e-003
   Ca+2                  2.463e-003  1.702e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.242e-004  1.129e-004    -3.906    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.240e-008  1.243e-008    -7.906    -7.906     0.001
   CaOH+                 2.479e-009  2.254e-009    -8.606    -8.647    -0.041
   CaHSO4+               1.003e-014  9.123e-015   -13.999   -14.040    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.407e-009  7.644e-009    -8.075    -8.117    -0.041
   FeCl+                 2.481e-009  2.256e-009    -8.605    -8.647    -0.041
   MnCl2                 2.985e-013  2.991e-013   -12.525   -12.524     0.001
   MnCl3-                8.119e-018  7.382e-018   -17.091   -17.132    -0.041
   FeCl+2                7.798e-025  5.329e-025   -24.108   -24.273    -0.165
   FeCl2+                2.347e-028  2.134e-028   -27.630   -27.671    -0.041
   FeCl3                 1.909e-033  1.912e-033   -32.719   -32.718     0.001
Fe(2)           8.321e-005
   Fe(HS)2               4.492e-005  4.501e-005    -4.348    -4.347     0.001
   Fe+2                  2.668e-005  1.823e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.043e-005  9.481e-006    -4.982    -5.023    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.837e-007  2.579e-007    -6.547    -6.589    -0.041
   FeOH+                 5.059e-008  4.600e-008    -7.296    -7.337    -0.041
   FeCl+                 2.481e-009  2.256e-009    -8.605    -8.647    -0.041
   FeSO4                 1.184e-010  1.186e-010    -9.927    -9.926     0.001
   Fe(OH)2               3.117e-012  3.123e-012   -11.506   -11.505     0.001
   Fe(OH)3-              1.018e-015  9.258e-016   -14.992   -15.033    -0.041
   FeHSO4+               1.075e-016  9.772e-017   -15.969   -16.010    -0.041
Fe(3)           5.718e-014
   Fe(OH)2+              2.947e-014  2.679e-014   -13.531   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.203e-016  2.003e-016   -15.657   -15.698    -0.041
   FeOH+2                1.484e-017  1.014e-017   -16.829   -16.994    -0.165
   Fe+3                  4.636e-022  1.969e-022   -21.334   -21.706    -0.372
   FeCl+2                7.798e-025  5.329e-025   -24.108   -24.273    -0.165
   FeSO4+                8.687e-026  7.899e-026   -25.061   -25.102    -0.041



   FeCl2+                2.347e-028  2.134e-028   -27.630   -27.671    -0.041
   Fe(SO4)2-             6.953e-032  6.322e-032   -31.158   -31.199    -0.041
   FeHSO4+2              3.878e-032  2.650e-032   -31.411   -31.577    -0.165
   Fe2(OH)2+4            1.269e-032  2.768e-033   -31.897   -32.558    -0.661
   FeCl3                 1.909e-033  1.912e-033   -32.719   -32.718     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.777   -43.810    -1.033
H(0)            1.736e-009
   H2                    8.678e-010  8.695e-010    -9.062    -9.061     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.858e-012  4.417e-012   -11.314   -11.355    -0.041
Mg              8.455e-005
   Mg+2                  8.069e-005  5.609e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.753e-006  3.412e-006    -5.426    -5.467    -0.041
   MgCO3                 1.040e-007  1.041e-007    -6.983    -6.982     0.001
   MgOH+                 1.787e-009  1.625e-009    -8.748    -8.789    -0.041
   MgSO4                 4.801e-010  4.811e-010    -9.319    -9.318     0.001
Mn(2)           4.455e-005
   Mn+2                  3.063e-005  2.094e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.067e-005  9.702e-006    -4.972    -5.013    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.407e-009  7.644e-009    -8.075    -8.117    -0.041
   MnOH+                 4.721e-009  4.293e-009    -8.326    -8.367    -0.041
   MnSO4                 1.359e-010  1.362e-010    -9.867    -9.866     0.001
   MnCl2                 2.985e-013  2.991e-013   -12.525   -12.524     0.001
   MnCl3-                8.119e-018  7.382e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.853e-019  1.685e-019   -18.732   -18.773    -0.041
Mn(3)           1.723e-034
   Mn+3                  1.723e-034  7.315e-035   -33.764   -34.136    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.525   -83.690    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.979   -97.021    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.764e-007  5.775e-007    -6.239    -6.238     0.001
   NaCO3-                7.872e-009  7.157e-009    -8.104    -8.145    -0.041
   NaSO4-                3.984e-011  3.622e-011   -10.400   -10.441    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.260   -74.259     0.001
S(-2)           2.083e-004
   HS-                   5.788e-005  5.263e-005    -4.237    -4.279    -0.041
   H2S                   5.755e-005  5.766e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.492e-005  4.501e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.247e-007  2.952e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.837e-007  2.579e-007    -6.547    -6.589    -0.041
   S5-2                  1.462e-007  1.067e-007    -6.835    -6.972    -0.137
   S4-2                  8.655e-008  6.226e-008    -7.063    -7.206    -0.143
   S6-2                  7.468e-008  5.523e-008    -7.127    -7.258    -0.131
   S-2                   7.422e-011  5.072e-011   -10.129   -10.295    -0.165
   S3-2                  3.099e-011  2.194e-011   -10.509   -10.659    -0.150
   S2-2                  1.782e-012  1.245e-012   -11.749   -11.905    -0.156
   As3S4(HS)2-           7.049e-016  6.409e-016   -15.152   -15.193    -0.041
S(6)            6.632e-008
   SO4-2                 5.313e-008  3.659e-008    -7.275    -7.437    -0.162
   CaSO4                 1.240e-008  1.243e-008    -7.906    -7.906     0.001
   MgSO4                 4.801e-010  4.811e-010    -9.319    -9.318     0.001
   MnSO4                 1.359e-010  1.362e-010    -9.867    -9.866     0.001
   FeSO4                 1.184e-010  1.186e-010    -9.927    -9.926     0.001
   NaSO4-                3.984e-011  3.622e-011   -10.400   -10.441    -0.041
   BaSO4                 6.563e-012  6.576e-012   -11.183   -11.182     0.001
   KSO4-                 4.858e-012  4.417e-012   -11.314   -11.355    -0.041
   HSO4-                 4.902e-013  4.457e-013   -12.310   -12.351    -0.041
   CaHSO4+               1.003e-014  9.123e-015   -13.999   -14.040    -0.041
   FeHSO4+               1.075e-016  9.772e-017   -15.969   -16.010    -0.041
   FeSO4+                8.687e-026  7.899e-026   -25.061   -25.102    -0.041
   Fe(SO4)2-             6.953e-032  6.322e-032   -31.158   -31.199    -0.041



   FeHSO4+2              3.878e-032  2.650e-032   -31.411   -31.577    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -28.57   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.62  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.91  -43.74   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.13  -43.34   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.00  -42.28   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.09  -45.48   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.87  -90.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.78  -12.12    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2



Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 93.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.860e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.439e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.914e-003 -5.686e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.215e-004  4.215e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.600e-003  5.600e-003
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.509e-005  Surface charge, eq

Hfo_s         
 2.457e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.591e-006       0.648  1.591e-006      -5.798
Hfo_sOMn+        6.666e-007       0.271  6.666e-007      -6.176
Hfo_sOFe+        1.636e-007       0.067  1.636e-007      -6.786
Hfo_sOH2+        2.445e-008       0.010  2.445e-008      -7.612
Hfo_sOH          1.002e-008       0.004  1.002e-008      -7.999
Hfo_sOHBa+2      1.036e-009       0.000  1.036e-009      -8.985
Hfo_sO-          9.400e-011       0.000  9.399e-011     -10.027

Hfo           
 7.509e-005  Surface charge, eq

Hfo_w         



 9.827e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.502e-005       0.662  6.502e-005      -4.187
Hfo_wOH          2.663e-005       0.271  2.663e-005      -4.575
Hfo_wOFe+        4.061e-006       0.041  4.060e-006      -5.391
Hfo_wOMn+        1.408e-006       0.014  1.408e-006      -5.851
Hfo_wOCa+        5.114e-007       0.005  5.114e-007      -6.291
Hfo_wOMg+        2.998e-007       0.003  2.997e-007      -6.523
Hfo_wO-          2.499e-007       0.003  2.499e-007      -6.602
Hfo_wOFeOH       8.726e-008       0.001  8.726e-008      -7.059
Hfo_wH2AsO3      5.338e-009       0.000  5.338e-009      -8.273
Hfo_wSO4-        7.275e-012       0.000  7.275e-012     -11.138
Hfo_wOHSO4-2     5.944e-012       0.000  5.944e-012     -11.226
Hfo_wOBa+        4.814e-012       0.000  4.814e-012     -11.318
Hfo_wOHAsO4-3    1.132e-017       0.000  1.132e-017     -16.946
Hfo_wHAsO4-      1.510e-018       0.000  1.510e-018     -17.821
Hfo_wH2AsO4      1.193e-019       0.000  1.193e-019     -18.923

Mno           
-1.222e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.418e-028       0.000  1.418e-028     -27.848
Mno_O3Ca         8.799e-030       0.000  8.798e-030     -29.056
Mno_O3-2         7.166e-030       0.000  7.166e-030     -29.145
Mno_O3HMn+       2.438e-030       0.000  2.438e-030     -29.613
Mno_O3H-         3.089e-031       0.000  3.089e-031     -30.510
Mno_O3Na-        1.501e-031       0.000  1.501e-031     -30.824
Mno_O3HCa+       1.320e-031       0.000  1.320e-031     -30.879
Mno_O3Mg         1.103e-031       0.000  1.103e-031     -30.958
Mno_O3Ba         3.898e-032       0.000  3.898e-032     -31.409
Mno_O3HMg+       1.120e-033       0.000  1.120e-033     -32.951
Mno_O3HBa+       1.046e-033       0.000  1.046e-033     -32.980
Mno_O3HNa        6.035e-034       0.000  6.035e-034     -33.219
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.662e-041       0.000  8.662e-041     -40.062
Mno_O3H3Cl       2.138e-043       0.000  2.138e-043     -42.670

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.256e-007  3.256e-007
Ba               5.448e-007  5.448e-007
C                1.558e-002  1.558e-002
Ca               2.591e-003  2.591e-003
Cl               9.872e-005  9.873e-005
Fe               8.321e-005  8.321e-005
K                1.893e-005  1.893e-005
Mg               8.456e-005  8.456e-005
Mn               4.453e-005  4.453e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.948      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.327e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.022e-003



                       Total CO2 (mol/kg)  =  7.320e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.757e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.41
                               Iterations  =  32
                                  Total H  = 1.110559e+002
                                  Total O  = 5.552885e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.362e-007  1.252e-007    -6.866    -6.902    -0.037
   OH-                   8.791e-008  7.993e-008    -7.056    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.256e-007
   AsS(OH)(HS)-          3.248e-007  2.953e-007    -6.488    -6.530    -0.041
   H3AsO3                7.780e-010  7.795e-010    -9.109    -9.108     0.001
   H2AsO3-               4.847e-012  4.407e-012   -11.314   -11.356    -0.041
   As3S4(HS)2-           7.045e-016  6.406e-016   -15.152   -15.193    -0.041
   H4AsO3+               5.318e-017  4.835e-017   -16.274   -16.316    -0.041
   HAsO3-2               1.028e-019  7.024e-020   -18.988   -19.153    -0.165
   AsO3-3                2.635e-028  1.119e-028   -27.579   -27.951    -0.372
As(5)           2.159e-018
   H2AsO4-               1.244e-018  1.131e-018   -17.905   -17.946    -0.041
   HAsO4-2               9.145e-019  6.250e-019   -18.039   -18.204    -0.165
   H3AsO4                2.820e-023  2.826e-023   -22.550   -22.549     0.001
   AsO4-3                2.631e-023  1.118e-023   -22.580   -22.952    -0.372
Ba              5.448e-007
   Ba+2                  5.248e-007  3.587e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.965e-008  1.787e-008    -7.707    -7.748    -0.041
   BaCO3                 3.600e-010  3.607e-010    -9.444    -9.443     0.001
   BaSO4                 6.494e-012  6.507e-012   -11.187   -11.187     0.001
   BaOH+                 1.067e-013  9.704e-014   -12.972   -13.013    -0.041
C(-4)           8.264e-003
   CH4                   8.264e-003  8.280e-003    -2.083    -2.082     0.001
C(4)            7.320e-003
   HCO3-                 5.698e-003  5.196e-003    -2.244    -2.284    -0.040
   CO2                   1.460e-003  1.463e-003    -2.836    -2.835     0.001
   CaHCO3+               1.241e-004  1.128e-004    -3.906    -3.948    -0.041
   MnHCO3+               1.066e-005  9.693e-006    -4.972    -5.014    -0.041
   FeHCO3+               1.042e-005  9.473e-006    -4.982    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.751e-006  3.411e-006    -5.426    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.813e-006  1.946e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.761e-007  5.772e-007    -6.240    -6.239     0.001
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   BaHCO3+               1.965e-008  1.787e-008    -7.707    -7.748    -0.041
   NaCO3-                7.874e-009  7.159e-009    -8.104    -8.145    -0.041
   BaCO3                 3.600e-010  3.607e-010    -9.444    -9.443     0.001
Ca              2.591e-003
   Ca+2                  2.462e-003  1.702e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.241e-004  1.128e-004    -3.906    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.227e-008  1.229e-008    -7.911    -7.910     0.001
   CaOH+                 2.480e-009  2.255e-009    -8.605    -8.647    -0.041
   CaHSO4+               9.915e-015  9.016e-015   -14.004   -14.045    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.405e-009  7.642e-009    -8.075    -8.117    -0.041
   FeCl+                 2.480e-009  2.255e-009    -8.605    -8.647    -0.041
   MnCl2                 2.984e-013  2.990e-013   -12.525   -12.524     0.001
   MnCl3-                8.117e-018  7.381e-018   -17.091   -17.132    -0.041
   FeCl+2                7.777e-025  5.316e-025   -24.109   -24.274    -0.165



   FeCl2+                2.340e-028  2.128e-028   -27.631   -27.672    -0.041
   FeCl3                 1.904e-033  1.907e-033   -32.720   -32.720     0.001
Fe(2)           8.321e-005
   Fe(HS)2               4.493e-005  4.502e-005    -4.347    -4.347     0.001
   Fe+2                  2.667e-005  1.823e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.042e-005  9.473e-006    -4.982    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.838e-007  2.580e-007    -6.547    -6.588    -0.041
   FeOH+                 5.062e-008  4.603e-008    -7.296    -7.337    -0.041
   FeCl+                 2.480e-009  2.255e-009    -8.605    -8.647    -0.041
   FeSO4                 1.171e-010  1.173e-010    -9.931    -9.931     0.001
   Fe(OH)2               3.122e-012  3.128e-012   -11.506   -11.505     0.001
   Fe(OH)3-              1.021e-015  9.279e-016   -14.991   -15.032    -0.041
   FeHSO4+               1.062e-016  9.657e-017   -15.974   -16.015    -0.041
Fe(3)           5.716e-014
   Fe(OH)2+              2.944e-014  2.677e-014   -13.531   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.205e-016  2.005e-016   -15.657   -15.698    -0.041
   FeOH+2                1.481e-017  1.012e-017   -16.829   -16.995    -0.165
   Fe+3                  4.623e-022  1.964e-022   -21.335   -21.707    -0.372
   FeCl+2                7.777e-025  5.316e-025   -24.109   -24.274    -0.165
   FeSO4+                8.572e-026  7.794e-026   -25.067   -25.108    -0.041
   FeCl2+                2.340e-028  2.128e-028   -27.631   -27.672    -0.041
   Fe(SO4)2-             6.788e-032  6.172e-032   -31.168   -31.210    -0.041
   FeHSO4+2              3.823e-032  2.613e-032   -31.418   -31.583    -0.165
   Fe2(OH)2+4            1.264e-032  2.759e-033   -31.898   -32.559    -0.661
   FeCl3                 1.904e-033  1.907e-033   -32.720   -32.720     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.779   -43.812    -1.033
H(0)            1.741e-009
   H2                    8.704e-010  8.720e-010    -9.060    -9.059     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.806e-012  4.370e-012   -11.318   -11.359    -0.041
Mg              8.456e-005
   Mg+2                  8.070e-005  5.610e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.751e-006  3.411e-006    -5.426    -5.467    -0.041
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   MgOH+                 1.789e-009  1.626e-009    -8.747    -8.789    -0.041
   MgSO4                 4.751e-010  4.760e-010    -9.323    -9.322     0.001
Mn(2)           4.453e-005
   Mn+2                  3.062e-005  2.093e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.066e-005  9.693e-006    -4.972    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.405e-009  7.642e-009    -8.075    -8.117    -0.041
   MnOH+                 4.724e-009  4.296e-009    -8.326    -8.367    -0.041
   MnSO4                 1.345e-010  1.347e-010    -9.871    -9.871     0.001
   MnCl2                 2.984e-013  2.990e-013   -12.525   -12.524     0.001
   MnCl3-                8.117e-018  7.381e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.857e-019  1.689e-019   -18.731   -18.772    -0.041
Mn(3)           1.718e-034
   Mn+3                  1.718e-034  7.297e-035   -33.765   -34.137    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.526   -83.691    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.982   -97.023    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.761e-007  5.772e-007    -6.240    -6.239     0.001
   NaCO3-                7.874e-009  7.159e-009    -8.104    -8.145    -0.041
   NaSO4-                3.941e-011  3.583e-011   -10.404   -10.446    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.262   -74.261     0.001
S(-2)           2.083e-004
   HS-                   5.789e-005  5.264e-005    -4.237    -4.279    -0.041
   H2S                   5.751e-005  5.762e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.493e-005  4.502e-005    -4.347    -4.347     0.001
   AsS(OH)(HS)-          3.248e-007  2.953e-007    -6.488    -6.530    -0.041



   Fe(HS)3-              2.838e-007  2.580e-007    -6.547    -6.588    -0.041
   S5-2                  1.464e-007  1.068e-007    -6.835    -6.971    -0.137
   S4-2                  8.664e-008  6.233e-008    -7.062    -7.205    -0.143
   S6-2                  7.476e-008  5.530e-008    -7.126    -7.257    -0.131
   S-2                   7.430e-011  5.078e-011   -10.129   -10.294    -0.165
   S3-2                  3.102e-011  2.196e-011   -10.508   -10.658    -0.150
   S2-2                  1.784e-012  1.247e-012   -11.749   -11.904    -0.156
   As3S4(HS)2-           7.045e-016  6.406e-016   -15.152   -15.193    -0.041
S(6)            6.561e-008
   SO4-2                 5.256e-008  3.620e-008    -7.279    -7.441    -0.162
   CaSO4                 1.227e-008  1.229e-008    -7.911    -7.910     0.001
   MgSO4                 4.751e-010  4.760e-010    -9.323    -9.322     0.001
   MnSO4                 1.345e-010  1.347e-010    -9.871    -9.871     0.001
   FeSO4                 1.171e-010  1.173e-010    -9.931    -9.931     0.001
   NaSO4-                3.941e-011  3.583e-011   -10.404   -10.446    -0.041
   BaSO4                 6.494e-012  6.507e-012   -11.187   -11.187     0.001
   KSO4-                 4.806e-012  4.370e-012   -11.318   -11.359    -0.041
   HSO4-                 4.846e-013  4.406e-013   -12.315   -12.356    -0.041
   CaHSO4+               9.915e-015  9.016e-015   -14.004   -14.045    -0.041
   FeHSO4+               1.062e-016  9.657e-017   -15.974   -16.015    -0.041
   FeSO4+                8.572e-026  7.794e-026   -25.067   -25.108    -0.041
   Fe(SO4)2-             6.788e-032  6.172e-032   -31.168   -31.210    -0.041
   FeHSO4+2              3.823e-032  2.613e-032   -31.418   -31.583    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.63  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.92  -43.75   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.14  -43.35   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.01  -42.29   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.10  -45.49   -5.39  (H3O)Fe3(SO4)2(OH)6



Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.89  -90.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.79  -12.12    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 94.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.880e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.438e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.794e-003 -5.806e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.216e-004  4.216e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.719e-003  5.719e-003



Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.324e-005  Surface charge, eq

Hfo_s         
 2.397e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.552e-006       0.647  1.552e-006      -5.809
Hfo_sOMn+        6.508e-007       0.271  6.507e-007      -6.187
Hfo_sOFe+        1.597e-007       0.067  1.597e-007      -6.797
Hfo_sOH2+        2.384e-008       0.010  2.384e-008      -7.623
Hfo_sOH          9.772e-009       0.004  9.772e-009      -8.010
Hfo_sOHBa+2      1.011e-009       0.000  1.011e-009      -8.995
Hfo_sO-          9.178e-011       0.000  9.178e-011     -10.037

Hfo           
 7.324e-005  Surface charge, eq

Hfo_w         
 9.588e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.341e-005       0.661  6.341e-005      -4.198
Hfo_wOH          2.600e-005       0.271  2.600e-005      -4.585
Hfo_wOFe+        3.966e-006       0.041  3.966e-006      -5.402
Hfo_wOMn+        1.375e-006       0.014  1.375e-006      -5.862
Hfo_wOCa+        4.995e-007       0.005  4.995e-007      -6.301
Hfo_wOMg+        2.929e-007       0.003  2.929e-007      -6.533
Hfo_wO-          2.442e-007       0.003  2.442e-007      -6.612
Hfo_wOFeOH       8.531e-008       0.001  8.530e-008      -7.069
Hfo_wH2AsO3      5.215e-009       0.000  5.214e-009      -8.283
Hfo_wSO4-        7.021e-012       0.000  7.021e-012     -11.154
Hfo_wOHSO4-2     5.741e-012       0.000  5.741e-012     -11.241
Hfo_wOBa+        4.704e-012       0.000  4.704e-012     -11.328
Hfo_wOHAsO4-3    1.105e-017       0.000  1.105e-017     -16.957
Hfo_wHAsO4-      1.472e-018       0.000  1.472e-018     -17.832
Hfo_wH2AsO4      1.162e-019       0.000  1.162e-019     -18.935

Mno           
-3.048e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.535e-025       0.000  3.535e-025     -24.452
Mno_O3Ca         2.194e-026       0.000  2.194e-026     -25.659
Mno_O3-2         1.787e-026       0.000  1.787e-026     -25.748
Mno_O3HMn+       6.075e-027       0.000  6.074e-027     -26.217
Mno_O3H-         7.698e-028       0.000  7.697e-028     -27.114
Mno_O3Na-        3.742e-028       0.000  3.742e-028     -27.427
Mno_O3HCa+       3.289e-028       0.000  3.288e-028     -27.483
Mno_O3Mg         2.751e-028       0.000  2.751e-028     -27.561
Mno_O3Ba         9.722e-029       0.000  9.722e-029     -28.012
Mno_O3HMg+       2.792e-030       0.000  2.792e-030     -29.554
Mno_O3HBa+       2.607e-030       0.000  2.607e-030     -29.584
Mno_O3HNa        1.504e-030       0.000  1.504e-030     -29.823
Mno_O3H2         2.490e-032       0.000  2.490e-032     -31.604
Mno_O3H3+        2.155e-037       0.000  2.155e-037     -36.667
Mno_O3H3Cl       5.319e-040       0.000  5.319e-040     -39.274

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.257e-007  3.257e-007
Ba               5.448e-007  5.448e-007
C                1.566e-002  1.566e-002
Ca               2.591e-003  2.591e-003
Cl               9.872e-005  9.873e-005
Fe               8.320e-005  8.320e-005
K                1.893e-005  1.893e-005
Mg               8.457e-005  8.457e-005
Mn               4.451e-005  4.451e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.949      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.324e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.018e-003
                       Total CO2 (mol/kg)  =  7.314e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.739e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.39
                               Iterations  =  51
                                  Total H  = 1.110564e+002
                                  Total O  = 5.552892e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.361e-007  1.251e-007    -6.866    -6.903    -0.037
   OH-                   8.798e-008  8.000e-008    -7.056    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.257e-007
   AsS(OH)(HS)-          3.249e-007  2.954e-007    -6.488    -6.530    -0.041
   H3AsO3                7.786e-010  7.801e-010    -9.109    -9.108     0.001
   H2AsO3-               4.855e-012  4.415e-012   -11.314   -11.355    -0.041
   As3S4(HS)2-           7.041e-016  6.402e-016   -15.152   -15.194    -0.041
   H4AsO3+               5.317e-017  4.835e-017   -16.274   -16.316    -0.041
   HAsO3-2               1.030e-019  7.041e-020   -18.987   -19.152    -0.165
   AsO3-3                2.644e-028  1.123e-028   -27.578   -27.950    -0.372
As(5)           2.156e-018
   H2AsO4-               1.242e-018  1.130e-018   -17.906   -17.947    -0.041
   HAsO4-2               9.140e-019  6.248e-019   -18.039   -18.204    -0.165
   H3AsO4                2.814e-023  2.820e-023   -22.551   -22.550     0.001
   AsO4-3                2.632e-023  1.118e-023   -22.580   -22.952    -0.372
Ba              5.448e-007
   Ba+2                  5.248e-007  3.587e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.964e-008  1.786e-008    -7.707    -7.748    -0.041
   BaCO3                 3.601e-010  3.608e-010    -9.444    -9.443     0.001
   BaSO4                 6.427e-012  6.439e-012   -11.192   -11.191     0.001
   BaOH+                 1.068e-013  9.714e-014   -12.971   -13.013    -0.041
C(-4)           8.349e-003
   CH4                   8.349e-003  8.365e-003    -2.078    -2.078     0.001
C(4)            7.314e-003
   HCO3-                 5.694e-003  5.193e-003    -2.245    -2.285    -0.040
   CO2                   1.458e-003  1.461e-003    -2.836    -2.835     0.001
   CaHCO3+               1.239e-004  1.127e-004    -3.907    -3.948    -0.041
   MnHCO3+               1.065e-005  9.685e-006    -4.973    -5.014    -0.041
   FeHCO3+               1.041e-005  9.464e-006    -4.983    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.750e-006  3.409e-006    -5.426    -5.467    -0.041



   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.814e-006  1.947e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.758e-007  5.769e-007    -6.240    -6.239     0.001
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   BaHCO3+               1.964e-008  1.786e-008    -7.707    -7.748    -0.041
   NaCO3-                7.876e-009  7.161e-009    -8.104    -8.145    -0.041
   BaCO3                 3.601e-010  3.608e-010    -9.444    -9.443     0.001
Ca              2.591e-003
   Ca+2                  2.461e-003  1.702e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.239e-004  1.127e-004    -3.907    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.214e-008  1.216e-008    -7.916    -7.915     0.001
   CaOH+                 2.482e-009  2.257e-009    -8.605    -8.647    -0.041
   CaHSO4+               9.800e-015  8.911e-015   -14.009   -14.050    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.403e-009  7.640e-009    -8.076    -8.117    -0.041
   FeCl+                 2.480e-009  2.255e-009    -8.606    -8.647    -0.041
   MnCl2                 2.983e-013  2.989e-013   -12.525   -12.524     0.001
   MnCl3-                8.115e-018  7.379e-018   -17.091   -17.132    -0.041
   FeCl+2                7.757e-025  5.302e-025   -24.110   -24.276    -0.165
   FeCl2+                2.335e-028  2.123e-028   -27.632   -27.673    -0.041
   FeCl3                 1.899e-033  1.903e-033   -32.721   -32.721     0.001
Fe(2)           8.320e-005
   Fe(HS)2               4.494e-005  4.503e-005    -4.347    -4.347     0.001
   Fe+2                  2.666e-005  1.822e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.041e-005  9.464e-006    -4.983    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.839e-007  2.582e-007    -6.547    -6.588    -0.041
   FeOH+                 5.065e-008  4.606e-008    -7.295    -7.337    -0.041
   FeCl+                 2.480e-009  2.255e-009    -8.606    -8.647    -0.041
   FeSO4                 1.158e-010  1.161e-010    -9.936    -9.935     0.001
   Fe(OH)2               3.127e-012  3.133e-012   -11.505   -11.504     0.001
   Fe(OH)3-              1.023e-015  9.301e-016   -14.990   -15.031    -0.041
   FeHSO4+               1.050e-016  9.544e-017   -15.979   -16.020    -0.041
Fe(3)           5.713e-014
   Fe(OH)2+              2.941e-014  2.674e-014   -13.531   -13.573    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.207e-016  2.007e-016   -15.656   -15.698    -0.041
   FeOH+2                1.479e-017  1.011e-017   -16.830   -16.995    -0.165
   Fe+3                  4.611e-022  1.959e-022   -21.336   -21.708    -0.372
   FeCl+2                7.757e-025  5.302e-025   -24.110   -24.276    -0.165
   FeSO4+                8.460e-026  7.692e-026   -25.073   -25.114    -0.041
   FeCl2+                2.335e-028  2.123e-028   -27.632   -27.673    -0.041
   Fe(SO4)2-             6.629e-032  6.027e-032   -31.179   -31.220    -0.041
   FeHSO4+2              3.770e-032  2.577e-032   -31.424   -31.589    -0.165
   Fe2(OH)2+4            1.259e-032  2.749e-033   -31.900   -32.561    -0.661
   FeCl3                 1.899e-033  1.903e-033   -32.721   -32.721     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.781   -43.814    -1.033
H(0)            1.746e-009
   H2                    8.729e-010  8.746e-010    -9.059    -9.058     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.756e-012  4.324e-012   -11.323   -11.364    -0.041
Mg              8.457e-005
   Mg+2                  8.071e-005  5.611e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.750e-006  3.409e-006    -5.426    -5.467    -0.041
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   MgOH+                 1.790e-009  1.628e-009    -8.747    -8.788    -0.041
   MgSO4                 4.702e-010  4.711e-010    -9.328    -9.327     0.001
Mn(2)           4.451e-005
   Mn+2                  3.061e-005  2.092e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.065e-005  9.685e-006    -4.973    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.403e-009  7.640e-009    -8.076    -8.117    -0.041
   MnOH+                 4.727e-009  4.298e-009    -8.325    -8.367    -0.041



   MnSO4                 1.330e-010  1.333e-010    -9.876    -9.875     0.001
   MnCl2                 2.983e-013  2.989e-013   -12.525   -12.524     0.001
   MnCl3-                8.115e-018  7.379e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.861e-019  1.692e-019   -18.730   -18.771    -0.041
Mn(3)           1.713e-034
   Mn+3                  1.713e-034  7.278e-035   -33.766   -34.138    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.527   -83.692    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.984   -97.025    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.758e-007  5.769e-007    -6.240    -6.239     0.001
   NaCO3-                7.876e-009  7.161e-009    -8.104    -8.145    -0.041
   NaSO4-                3.900e-011  3.546e-011   -10.409   -10.450    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.265   -74.264     0.001
S(-2)           2.083e-004
   HS-                   5.791e-005  5.265e-005    -4.237    -4.279    -0.041
   H2S                   5.748e-005  5.759e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.494e-005  4.503e-005    -4.347    -4.347     0.001
   AsS(OH)(HS)-          3.249e-007  2.954e-007    -6.488    -6.530    -0.041
   Fe(HS)3-              2.839e-007  2.582e-007    -6.547    -6.588    -0.041
   S5-2                  1.465e-007  1.069e-007    -6.834    -6.971    -0.137
   S4-2                  8.673e-008  6.240e-008    -7.062    -7.205    -0.143
   S6-2                  7.484e-008  5.536e-008    -7.126    -7.257    -0.131
   S-2                   7.437e-011  5.084e-011   -10.129   -10.294    -0.165
   S3-2                  3.105e-011  2.199e-011   -10.508   -10.658    -0.150
   S2-2                  1.785e-012  1.248e-012   -11.748   -11.904    -0.156
   As3S4(HS)2-           7.041e-016  6.402e-016   -15.152   -15.194    -0.041
S(6)            6.491e-008
   SO4-2                 5.201e-008  3.581e-008    -7.284    -7.446    -0.162
   CaSO4                 1.214e-008  1.216e-008    -7.916    -7.915     0.001
   MgSO4                 4.702e-010  4.711e-010    -9.328    -9.327     0.001
   MnSO4                 1.330e-010  1.333e-010    -9.876    -9.875     0.001
   FeSO4                 1.158e-010  1.161e-010    -9.936    -9.935     0.001
   NaSO4-                3.900e-011  3.546e-011   -10.409   -10.450    -0.041
   BaSO4                 6.427e-012  6.439e-012   -11.192   -11.191     0.001
   KSO4-                 4.756e-012  4.324e-012   -11.323   -11.364    -0.041
   HSO4-                 4.791e-013  4.356e-013   -12.320   -12.361    -0.041
   CaHSO4+               9.800e-015  8.911e-015   -14.009   -14.050    -0.041
   FeHSO4+               1.050e-016  9.544e-017   -15.979   -16.020    -0.041
   FeSO4+                8.460e-026  7.692e-026   -25.073   -25.114    -0.041
   Fe(SO4)2-             6.629e-032  6.027e-032   -31.179   -31.220    -0.041
   FeHSO4+2              3.770e-032  2.577e-032   -31.424   -31.589    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2



Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.56  -11.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.63  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.93  -43.76   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.16  -43.37   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.02  -42.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.11  -45.50   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.90  -90.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.79  -12.13    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.68  -14.85   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 95.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.900e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.437e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.674e-003 -5.926e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.217e-004  4.217e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.839e-003  5.839e-003
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.140e-005  Surface charge, eq

Hfo_s         
 2.337e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.513e-006       0.647  1.513e-006      -5.820
Hfo_sOMn+        6.349e-007       0.272  6.349e-007      -6.197
Hfo_sOFe+        1.558e-007       0.067  1.558e-007      -6.807
Hfo_sOH2+        2.322e-008       0.010  2.322e-008      -7.634
Hfo_sOH          9.528e-009       0.004  9.528e-009      -8.021
Hfo_sOHBa+2      9.859e-010       0.000  9.859e-010      -9.006
Hfo_sO-          8.957e-011       0.000  8.956e-011     -10.048

Hfo           
 7.140e-005  Surface charge, eq

Hfo_w         
 9.349e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.181e-005       0.661  6.181e-005      -4.209
Hfo_wOH          2.536e-005       0.271  2.536e-005      -4.596
Hfo_wOFe+        3.872e-006       0.041  3.871e-006      -5.412
Hfo_wOMn+        1.342e-006       0.014  1.342e-006      -5.872
Hfo_wOCa+        4.876e-007       0.005  4.876e-007      -6.312
Hfo_wOMg+        2.860e-007       0.003  2.860e-007      -6.544
Hfo_wO-          2.384e-007       0.003  2.384e-007      -6.623
Hfo_wOFeOH       8.334e-008       0.001  8.334e-008      -7.079
Hfo_wH2AsO3      5.091e-009       0.000  5.091e-009      -8.293
Hfo_wSO4-        6.772e-012       0.000  6.772e-012     -11.169
Hfo_wOHSO4-2     5.542e-012       0.000  5.542e-012     -11.256
Hfo_wOBa+        4.594e-012       0.000  4.593e-012     -11.338
Hfo_wOHAsO4-3    1.079e-017       0.000  1.079e-017     -16.967
Hfo_wHAsO4-      1.435e-018       0.000  1.435e-018     -17.843
Hfo_wH2AsO4      1.131e-019       0.000  1.131e-019     -18.946

Mno           
-1.227e-029  Surface charge, eq

Mno_          



 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.422e-028       0.000  1.422e-028     -27.847
Mno_O3Ca         8.824e-030       0.000  8.824e-030     -29.054
Mno_O3-2         7.191e-030       0.000  7.191e-030     -29.143
Mno_O3HMn+       2.441e-030       0.000  2.441e-030     -29.612
Mno_O3H-         3.095e-031       0.000  3.094e-031     -30.509
Mno_O3Na-        1.506e-031       0.000  1.506e-031     -30.822
Mno_O3HCa+       1.322e-031       0.000  1.322e-031     -30.879
Mno_O3Mg         1.107e-031       0.000  1.107e-031     -30.956
Mno_O3Ba         3.912e-032       0.000  3.912e-032     -31.408
Mno_O3HMg+       1.123e-033       0.000  1.123e-033     -32.950
Mno_O3HBa+       1.048e-033       0.000  1.048e-033     -32.980
Mno_O3HNa        6.046e-034       0.000  6.046e-034     -33.219
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.647e-041       0.000  8.647e-041     -40.063
Mno_O3H3Cl       2.135e-043       0.000  2.135e-043     -42.671

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.258e-007  3.258e-007
Ba               5.448e-007  5.449e-007
C                1.574e-002  1.574e-002
Ca               2.590e-003  2.590e-003
Cl               9.872e-005  9.873e-005
Fe               8.319e-005  8.320e-005
K                1.893e-005  1.893e-005
Mg               8.457e-005  8.458e-005
Mn               4.449e-005  4.449e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.950      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.320e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.015e-003
                       Total CO2 (mol/kg)  =  7.309e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.720e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.38
                               Iterations  =  35
                                  Total H  = 1.110569e+002
                                  Total O  = 5.552900e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.360e-007  1.250e-007    -6.867    -6.903    -0.037
   OH-                   8.806e-008  8.007e-008    -7.055    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.258e-007
   AsS(OH)(HS)-          3.251e-007  2.956e-007    -6.488    -6.529    -0.041
   H3AsO3                7.792e-010  7.807e-010    -9.108    -9.108     0.001
   H2AsO3-               4.863e-012  4.422e-012   -11.313   -11.354    -0.041
   As3S4(HS)2-           7.037e-016  6.399e-016   -15.153   -15.194    -0.041
   H4AsO3+               5.317e-017  4.834e-017   -16.274   -16.316    -0.041
   HAsO3-2               1.033e-019  7.059e-020   -18.986   -19.151    -0.165



   AsO3-3                2.652e-028  1.127e-028   -27.576   -27.948    -0.372
As(5)           2.154e-018
   H2AsO4-               1.241e-018  1.128e-018   -17.906   -17.948    -0.041
   HAsO4-2               9.135e-019  6.245e-019   -18.039   -18.204    -0.165
   H3AsO4                2.808e-023  2.814e-023   -22.552   -22.551     0.001
   AsO4-3                2.632e-023  1.119e-023   -22.580   -22.951    -0.372
Ba              5.448e-007
   Ba+2                  5.248e-007  3.588e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.963e-008  1.785e-008    -7.707    -7.748    -0.041
   BaCO3                 3.602e-010  3.609e-010    -9.443    -9.443     0.001
   BaSO4                 6.360e-012  6.373e-012   -11.197   -11.196     0.001
   BaOH+                 1.069e-013  9.723e-014   -12.971   -13.012    -0.041
C(-4)           8.434e-003
   CH4                   8.434e-003  8.450e-003    -2.074    -2.073     0.001
C(4)            7.309e-003
   HCO3-                 5.691e-003  5.190e-003    -2.245    -2.285    -0.040
   CO2                   1.456e-003  1.459e-003    -2.837    -2.836     0.001
   CaHCO3+               1.238e-004  1.126e-004    -3.907    -3.948    -0.041
   MnHCO3+               1.064e-005  9.677e-006    -4.973    -5.014    -0.041
   FeHCO3+               1.040e-005  9.456e-006    -4.983    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.748e-006  3.408e-006    -5.426    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.814e-006  1.947e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.754e-007  5.765e-007    -6.240    -6.239     0.001
   MgCO3                 1.041e-007  1.043e-007    -6.983    -6.982     0.001
   BaHCO3+               1.963e-008  1.785e-008    -7.707    -7.748    -0.041
   NaCO3-                7.878e-009  7.163e-009    -8.104    -8.145    -0.041
   BaCO3                 3.602e-010  3.609e-010    -9.443    -9.443     0.001
Ca              2.590e-003
   Ca+2                  2.460e-003  1.701e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.238e-004  1.126e-004    -3.907    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.201e-008  1.203e-008    -7.921    -7.920     0.001
   CaOH+                 2.483e-009  2.258e-009    -8.605    -8.646    -0.041
   CaHSO4+               9.687e-015  8.808e-015   -14.014   -14.055    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.401e-009  7.639e-009    -8.076    -8.117    -0.041
   FeCl+                 2.479e-009  2.254e-009    -8.606    -8.647    -0.041
   MnCl2                 2.983e-013  2.989e-013   -12.525   -12.525     0.001
   MnCl3-                8.114e-018  7.378e-018   -17.091   -17.132    -0.041
   FeCl+2                7.737e-025  5.289e-025   -24.111   -24.277    -0.165
   FeCl2+                2.329e-028  2.117e-028   -27.633   -27.674    -0.041
   FeCl3                 1.894e-033  1.898e-033   -32.723   -32.722     0.001
Fe(2)           8.319e-005
   Fe(HS)2               4.495e-005  4.504e-005    -4.347    -4.346     0.001
   Fe+2                  2.665e-005  1.822e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.040e-005  9.456e-006    -4.983    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.841e-007  2.583e-007    -6.547    -6.588    -0.041
   FeOH+                 5.068e-008  4.608e-008    -7.295    -7.336    -0.041
   FeCl+                 2.479e-009  2.254e-009    -8.606    -8.647    -0.041
   FeSO4                 1.146e-010  1.148e-010    -9.941    -9.940     0.001
   Fe(OH)2               3.131e-012  3.137e-012   -11.504   -11.503     0.001
   Fe(OH)3-              1.025e-015  9.322e-016   -14.989   -15.030    -0.041
   FeHSO4+               1.038e-016  9.434e-017   -15.984   -16.025    -0.041
Fe(3)           5.710e-014
   Fe(OH)2+              2.939e-014  2.672e-014   -13.532   -13.573    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.209e-016  2.008e-016   -15.656   -15.697    -0.041
   FeOH+2                1.476e-017  1.009e-017   -16.831   -16.996    -0.165
   Fe+3                  4.598e-022  1.954e-022   -21.337   -21.709    -0.372
   FeCl+2                7.737e-025  5.289e-025   -24.111   -24.277    -0.165
   FeSO4+                8.350e-026  7.593e-026   -25.078   -25.120    -0.041
   FeCl2+                2.329e-028  2.117e-028   -27.633   -27.674    -0.041



   Fe(SO4)2-             6.474e-032  5.887e-032   -31.189   -31.230    -0.041
   FeHSO4+2              3.718e-032  2.541e-032   -31.430   -31.595    -0.165
   Fe2(OH)2+4            1.255e-032  2.740e-033   -31.901   -32.562    -0.661
   FeCl3                 1.894e-033  1.898e-033   -32.723   -32.722     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.783   -43.815    -1.033
H(0)            1.751e-009
   H2                    8.755e-010  8.771e-010    -9.058    -9.057     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.706e-012  4.279e-012   -11.327   -11.369    -0.041
Mg              8.457e-005
   Mg+2                  8.072e-005  5.612e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.748e-006  3.408e-006    -5.426    -5.468    -0.041
   MgCO3                 1.041e-007  1.043e-007    -6.983    -6.982     0.001
   MgOH+                 1.792e-009  1.630e-009    -8.747    -8.788    -0.041
   MgSO4                 4.653e-010  4.662e-010    -9.332    -9.331     0.001
Mn(2)           4.449e-005
   Mn+2                  3.060e-005  2.092e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.064e-005  9.677e-006    -4.973    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.401e-009  7.639e-009    -8.076    -8.117    -0.041
   MnOH+                 4.730e-009  4.301e-009    -8.325    -8.366    -0.041
   MnSO4                 1.316e-010  1.318e-010    -9.881    -9.880     0.001
   MnCl2                 2.983e-013  2.989e-013   -12.525   -12.525     0.001
   MnCl3-                8.114e-018  7.378e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.866e-019  1.696e-019   -18.729   -18.770    -0.041
Mn(3)           1.708e-034
   Mn+3                  1.708e-034  7.259e-035   -33.767   -34.139    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.528   -83.694    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.986   -97.027    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.754e-007  5.765e-007    -6.240    -6.239     0.001
   NaCO3-                7.878e-009  7.163e-009    -8.104    -8.145    -0.041
   NaSO4-                3.859e-011  3.509e-011   -10.414   -10.455    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.267   -74.266     0.001
S(-2)           2.083e-004
   HS-                   5.792e-005  5.266e-005    -4.237    -4.278    -0.041
   H2S                   5.744e-005  5.755e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.495e-005  4.504e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.251e-007  2.956e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.841e-007  2.583e-007    -6.547    -6.588    -0.041
   S5-2                  1.467e-007  1.071e-007    -6.834    -6.970    -0.137
   S4-2                  8.682e-008  6.247e-008    -7.061    -7.204    -0.143
   S6-2                  7.492e-008  5.542e-008    -7.125    -7.256    -0.131
   S-2                   7.445e-011  5.089e-011   -10.128   -10.293    -0.165
   S3-2                  3.109e-011  2.201e-011   -10.507   -10.657    -0.150
   S2-2                  1.787e-012  1.249e-012   -11.748   -11.903    -0.156
   As3S4(HS)2-           7.037e-016  6.399e-016   -15.153   -15.194    -0.041
S(6)            6.423e-008
   SO4-2                 5.146e-008  3.544e-008    -7.289    -7.450    -0.162
   CaSO4                 1.201e-008  1.203e-008    -7.921    -7.920     0.001
   MgSO4                 4.653e-010  4.662e-010    -9.332    -9.331     0.001
   MnSO4                 1.316e-010  1.318e-010    -9.881    -9.880     0.001
   FeSO4                 1.146e-010  1.148e-010    -9.941    -9.940     0.001
   NaSO4-                3.859e-011  3.509e-011   -10.414   -10.455    -0.041
   BaSO4                 6.360e-012  6.373e-012   -11.197   -11.196     0.001
   KSO4-                 4.706e-012  4.279e-012   -11.327   -11.369    -0.041
   HSO4-                 4.736e-013  4.307e-013   -12.325   -12.366    -0.041
   CaHSO4+               9.687e-015  8.808e-015   -14.014   -14.055    -0.041
   FeHSO4+               1.038e-016  9.434e-017   -15.984   -16.025    -0.041
   FeSO4+                8.350e-026  7.593e-026   -25.078   -25.120    -0.041
   Fe(SO4)2-             6.474e-032  5.887e-032   -31.189   -31.230    -0.041
   FeHSO4+2              3.718e-032  2.541e-032   -31.430   -31.595    -0.165



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.86  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.56  -11.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.64  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.94  -43.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.17  -43.38   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.03  -42.31   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.12  -45.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.92  -90.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.80  -12.13    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS



Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.68  -14.86   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 96.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.920e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.436e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.555e-003 -6.045e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.218e-004  4.218e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.959e-003  5.959e-003
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.956e-005  Surface charge, eq

Hfo_s         
 2.277e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.474e-006       0.647  1.474e-006      -5.832
Hfo_sOMn+        6.190e-007       0.272  6.190e-007      -6.208
Hfo_sOFe+        1.519e-007       0.067  1.519e-007      -6.818
Hfo_sOH2+        2.261e-008       0.010  2.261e-008      -7.646
Hfo_sOH          9.284e-009       0.004  9.284e-009      -8.032
Hfo_sOHBa+2      9.608e-010       0.000  9.607e-010      -9.017



Hfo_sO-          8.734e-011       0.000  8.734e-011     -10.059

Hfo           
 6.956e-005  Surface charge, eq

Hfo_w         
 9.110e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.021e-005       0.661  6.021e-005      -4.220
Hfo_wOH          2.473e-005       0.271  2.473e-005      -4.607
Hfo_wOFe+        3.777e-006       0.041  3.777e-006      -5.423
Hfo_wOMn+        1.310e-006       0.014  1.309e-006      -5.883
Hfo_wOCa+        4.756e-007       0.005  4.756e-007      -6.323
Hfo_wOMg+        2.791e-007       0.003  2.791e-007      -6.554
Hfo_wO-          2.326e-007       0.003  2.326e-007      -6.633
Hfo_wOFeOH       8.137e-008       0.001  8.137e-008      -7.090
Hfo_wH2AsO3      4.967e-009       0.000  4.967e-009      -8.304
Hfo_wSO4-        6.528e-012       0.000  6.528e-012     -11.185
Hfo_wOHSO4-2     5.348e-012       0.000  5.347e-012     -11.272
Hfo_wOBa+        4.483e-012       0.000  4.482e-012     -11.348
Hfo_wOHAsO4-3    1.052e-017       0.000  1.052e-017     -16.978
Hfo_wHAsO4-      1.397e-018       0.000  1.397e-018     -17.855
Hfo_wH2AsO4      1.101e-019       0.000  1.101e-019     -18.958

Mno           
-3.126e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.622e-025       0.000  3.622e-025     -24.441
Mno_O3Ca         2.248e-026       0.000  2.248e-026     -25.648
Mno_O3-2         1.832e-026       0.000  1.832e-026     -25.737
Mno_O3HMn+       6.213e-027       0.000  6.213e-027     -26.207
Mno_O3H-         7.877e-028       0.000  7.877e-028     -27.104
Mno_O3Na-        3.836e-028       0.000  3.836e-028     -27.416
Mno_O3HCa+       3.364e-028       0.000  3.363e-028     -27.473
Mno_O3Mg         2.821e-028       0.000  2.821e-028     -27.550
Mno_O3Ba         9.969e-029       0.000  9.968e-029     -28.001
Mno_O3HMg+       2.859e-030       0.000  2.858e-030     -29.544
Mno_O3HBa+       2.668e-030       0.000  2.668e-030     -29.574
Mno_O3HNa        1.539e-030       0.000  1.539e-030     -29.813
Mno_O3H2         2.543e-032       0.000  2.543e-032     -31.595
Mno_O3H3+        2.197e-037       0.000  2.197e-037     -36.658
Mno_O3H3Cl       5.425e-040       0.000  5.425e-040     -39.266

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.260e-007  3.260e-007
Ba               5.449e-007  5.449e-007
C                1.582e-002  1.582e-002
Ca               2.589e-003  2.589e-003
Cl               9.872e-005  9.873e-005
Fe               8.319e-005  8.319e-005
K                1.893e-005  1.893e-005
Mg               8.458e-005  8.458e-005
Mn               4.447e-005  4.447e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance



                                       pe  =  -3.951      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.317e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.011e-003
                       Total CO2 (mol/kg)  =  7.303e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.702e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.36
                               Iterations  =  44
                                  Total H  = 1.110574e+002
                                  Total O  = 5.552908e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.359e-007  1.249e-007    -6.867    -6.903    -0.037
   OH-                   8.813e-008  8.013e-008    -7.055    -7.096    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.260e-007
   AsS(OH)(HS)-          3.252e-007  2.957e-007    -6.488    -6.529    -0.041
   H3AsO3                7.798e-010  7.813e-010    -9.108    -9.107     0.001
   H2AsO3-               4.871e-012  4.429e-012   -11.312   -11.354    -0.041
   As3S4(HS)2-           7.034e-016  6.396e-016   -15.153   -15.194    -0.041
   H4AsO3+               5.316e-017  4.834e-017   -16.274   -16.316    -0.041
   HAsO3-2               1.035e-019  7.076e-020   -18.985   -19.150    -0.165
   AsO3-3                2.660e-028  1.131e-028   -27.575   -27.947    -0.372
As(5)           2.152e-018
   H2AsO4-               1.239e-018  1.127e-018   -17.907   -17.948    -0.041
   HAsO4-2               9.131e-019  6.242e-019   -18.039   -18.205    -0.165
   H3AsO4                2.802e-023  2.808e-023   -22.552   -22.552     0.001
   AsO4-3                2.633e-023  1.119e-023   -22.580   -22.951    -0.372
Ba              5.449e-007
   Ba+2                  5.249e-007  3.588e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.962e-008  1.784e-008    -7.707    -7.749    -0.041
   BaCO3                 3.604e-010  3.611e-010    -9.443    -9.442     0.001
   BaSO4                 6.295e-012  6.308e-012   -11.201   -11.200     0.001
   BaOH+                 1.070e-013  9.733e-014   -12.970   -13.012    -0.041
C(-4)           8.519e-003
   CH4                   8.519e-003  8.535e-003    -2.070    -2.069     0.001
C(4)            7.303e-003
   HCO3-                 5.687e-003  5.187e-003    -2.245    -2.285    -0.040
   CO2                   1.454e-003  1.457e-003    -2.837    -2.837     0.001
   CaHCO3+               1.237e-004  1.125e-004    -3.908    -3.949    -0.041
   MnHCO3+               1.063e-005  9.669e-006    -4.973    -5.015    -0.041
   FeHCO3+               1.039e-005  9.449e-006    -4.983    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.746e-006  3.406e-006    -5.426    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.815e-006  1.948e-006    -5.551    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.751e-007  5.762e-007    -6.240    -6.239     0.001
   MgCO3                 1.041e-007  1.043e-007    -6.982    -6.982     0.001
   BaHCO3+               1.962e-008  1.784e-008    -7.707    -7.749    -0.041
   NaCO3-                7.879e-009  7.165e-009    -8.104    -8.145    -0.041
   BaCO3                 3.604e-010  3.611e-010    -9.443    -9.442     0.001
Ca              2.589e-003
   Ca+2                  2.459e-003  1.701e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.237e-004  1.125e-004    -3.908    -3.949    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.188e-008  1.190e-008    -7.925    -7.924     0.001
   CaOH+                 2.485e-009  2.259e-009    -8.605    -8.646    -0.041
   CaHSO4+               9.576e-015  8.707e-015   -14.019   -14.060    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042



   MnCl+                 8.399e-009  7.637e-009    -8.076    -8.117    -0.041
   FeCl+                 2.479e-009  2.254e-009    -8.606    -8.647    -0.041
   MnCl2                 2.982e-013  2.988e-013   -12.525   -12.525     0.001
   MnCl3-                8.112e-018  7.376e-018   -17.091   -17.132    -0.041
   FeCl+2                7.717e-025  5.276e-025   -24.113   -24.278    -0.165
   FeCl2+                2.323e-028  2.112e-028   -27.634   -27.675    -0.041
   FeCl3                 1.890e-033  1.893e-033   -32.724   -32.723     0.001
Fe(2)           8.319e-005
   Fe(HS)2               4.496e-005  4.505e-005    -4.347    -4.346     0.001
   Fe+2                  2.665e-005  1.822e-005    -4.574    -4.740    -0.165
   FeHCO3+               1.039e-005  9.449e-006    -4.983    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.842e-007  2.584e-007    -6.546    -6.588    -0.041
   FeOH+                 5.071e-008  4.611e-008    -7.295    -7.336    -0.041
   FeCl+                 2.479e-009  2.254e-009    -8.606    -8.647    -0.041
   FeSO4                 1.134e-010  1.136e-010    -9.945    -9.945     0.001
   Fe(OH)2               3.136e-012  3.142e-012   -11.504   -11.503     0.001
   Fe(OH)3-              1.028e-015  9.343e-016   -14.988   -15.029    -0.041
   FeHSO4+               1.026e-016  9.327e-017   -15.989   -16.030    -0.041
Fe(3)           5.708e-014
   Fe(OH)2+              2.936e-014  2.670e-014   -13.532   -13.573    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.211e-016  2.010e-016   -15.655   -15.697    -0.041
   FeOH+2                1.473e-017  1.007e-017   -16.832   -16.997    -0.165
   Fe+3                  4.586e-022  1.949e-022   -21.339   -21.710    -0.372
   FeCl+2                7.717e-025  5.276e-025   -24.113   -24.278    -0.165
   FeSO4+                8.243e-026  7.495e-026   -25.084   -25.125    -0.041
   FeCl2+                2.323e-028  2.112e-028   -27.634   -27.675    -0.041
   Fe(SO4)2-             6.325e-032  5.751e-032   -31.199   -31.240    -0.041
   FeHSO4+2              3.667e-032  2.507e-032   -31.436   -31.601    -0.165
   Fe2(OH)2+4            1.250e-032  2.731e-033   -31.903   -32.564    -0.661
   FeCl3                 1.890e-033  1.893e-033   -32.724   -32.723     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.785   -43.817    -1.032
H(0)            1.756e-009
   H2                    8.780e-010  8.797e-010    -9.057    -9.056     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.657e-012  4.235e-012   -11.332   -11.373    -0.041
Mg              8.458e-005
   Mg+2                  8.073e-005  5.613e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.746e-006  3.406e-006    -5.426    -5.468    -0.041
   MgCO3                 1.041e-007  1.043e-007    -6.982    -6.982     0.001
   MgOH+                 1.794e-009  1.631e-009    -8.746    -8.787    -0.041
   MgSO4                 4.606e-010  4.615e-010    -9.337    -9.336     0.001
Mn(2)           4.447e-005
   Mn+2                  3.059e-005  2.091e-005    -4.514    -4.680    -0.165
   MnHCO3+               1.063e-005  9.669e-006    -4.973    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.399e-009  7.637e-009    -8.076    -8.117    -0.041
   MnOH+                 4.733e-009  4.303e-009    -8.325    -8.366    -0.041
   MnSO4                 1.302e-010  1.304e-010    -9.885    -9.885     0.001
   MnCl2                 2.982e-013  2.988e-013   -12.525   -12.525     0.001
   MnCl3-                8.112e-018  7.376e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.870e-019  1.700e-019   -18.728   -18.769    -0.041
Mn(3)           1.704e-034
   Mn+3                  1.704e-034  7.241e-035   -33.769   -34.140    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.530   -83.695    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.988   -97.029    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.751e-007  5.762e-007    -6.240    -6.239     0.001
   NaCO3-                7.879e-009  7.165e-009    -8.104    -8.145    -0.041
   NaSO4-                3.819e-011  3.472e-011   -10.418   -10.459    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.270   -74.269     0.001



S(-2)           2.083e-004
   HS-                   5.793e-005  5.268e-005    -4.237    -4.278    -0.041
   H2S                   5.741e-005  5.752e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.496e-005  4.505e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.252e-007  2.957e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.842e-007  2.584e-007    -6.546    -6.588    -0.041
   S5-2                  1.468e-007  1.072e-007    -6.833    -6.970    -0.137
   S4-2                  8.691e-008  6.253e-008    -7.061    -7.204    -0.143
   S6-2                  7.499e-008  5.548e-008    -7.125    -7.256    -0.131
   S-2                   7.452e-011  5.095e-011   -10.128   -10.293    -0.165
   S3-2                  3.112e-011  2.203e-011   -10.507   -10.657    -0.150
   S2-2                  1.789e-012  1.251e-012   -11.747   -11.903    -0.156
   As3S4(HS)2-           7.034e-016  6.396e-016   -15.153   -15.194    -0.041
S(6)            6.356e-008
   SO4-2                 5.092e-008  3.507e-008    -7.293    -7.455    -0.162
   CaSO4                 1.188e-008  1.190e-008    -7.925    -7.924     0.001
   MgSO4                 4.606e-010  4.615e-010    -9.337    -9.336     0.001
   MnSO4                 1.302e-010  1.304e-010    -9.885    -9.885     0.001
   FeSO4                 1.134e-010  1.136e-010    -9.945    -9.945     0.001
   NaSO4-                3.819e-011  3.472e-011   -10.418   -10.459    -0.041
   BaSO4                 6.295e-012  6.308e-012   -11.201   -11.200     0.001
   KSO4-                 4.657e-012  4.235e-012   -11.332   -11.373    -0.041
   HSO4-                 4.683e-013  4.259e-013   -12.329   -12.371    -0.041
   CaHSO4+               9.576e-015  8.707e-015   -14.019   -14.060    -0.041
   FeHSO4+               1.026e-016  9.327e-017   -15.989   -16.030    -0.041
   FeSO4+                8.243e-026  7.495e-026   -25.084   -25.125    -0.041
   Fe(SO4)2-             6.325e-032  5.751e-032   -31.199   -31.240    -0.041
   FeHSO4+2              3.667e-032  2.507e-032   -31.436   -31.601    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.86  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.97  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.64  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4



Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.95  -43.78   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.18  -43.39   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.04  -42.32   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.13  -45.52   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.93  -90.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.80  -12.13    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.68  -14.86   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 97.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.940e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004



Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.435e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.435e-003 -6.165e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.218e-004  4.218e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.078e-003  6.078e-003
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.772e-005  Surface charge, eq

Hfo_s         
 2.218e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.435e-006       0.647  1.434e-006      -5.843
Hfo_sOMn+        6.031e-007       0.272  6.031e-007      -6.220
Hfo_sOFe+        1.480e-007       0.067  1.480e-007      -6.830
Hfo_sOH2+        2.200e-008       0.010  2.199e-008      -7.658
Hfo_sOH          9.040e-009       0.004  9.040e-009      -8.044
Hfo_sOHBa+2      9.356e-010       0.000  9.356e-010      -9.029
Hfo_sO-          8.512e-011       0.000  8.512e-011     -10.070

Hfo           
 6.772e-005  Surface charge, eq

Hfo_w         
 8.871e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.861e-005       0.661  5.861e-005      -4.232
Hfo_wOH          2.409e-005       0.272  2.409e-005      -4.618
Hfo_wOFe+        3.682e-006       0.042  3.681e-006      -5.434
Hfo_wOMn+        1.277e-006       0.014  1.277e-006      -5.894
Hfo_wOCa+        4.637e-007       0.005  4.637e-007      -6.334
Hfo_wOMg+        2.722e-007       0.003  2.722e-007      -6.565
Hfo_wO-          2.268e-007       0.003  2.268e-007      -6.644
Hfo_wOFeOH       7.939e-008       0.001  7.938e-008      -7.100
Hfo_wH2AsO3      4.843e-009       0.000  4.843e-009      -8.315
Hfo_wSO4-        6.290e-012       0.000  6.290e-012     -11.201
Hfo_wOHSO4-2     5.156e-012       0.000  5.156e-012     -11.288
Hfo_wOBa+        4.371e-012       0.000  4.371e-012     -11.359
Hfo_wOHAsO4-3    1.025e-017       0.000  1.025e-017     -16.989
Hfo_wHAsO4-      1.359e-018       0.000  1.359e-018     -17.867
Hfo_wH2AsO4      1.070e-019       0.000  1.070e-019     -18.971

Mno           
-1.231e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.426e-028       0.000  1.426e-028     -27.846
Mno_O3Ca         8.850e-030       0.000  8.849e-030     -29.053
Mno_O3-2         7.215e-030       0.000  7.215e-030     -29.142
Mno_O3HMn+       2.444e-030       0.000  2.444e-030     -29.612
Mno_O3H-         3.100e-031       0.000  3.100e-031     -30.509
Mno_O3Na-        1.511e-031       0.000  1.511e-031     -30.821
Mno_O3HCa+       1.323e-031       0.000  1.323e-031     -30.878
Mno_O3Mg         1.111e-031       0.000  1.111e-031     -30.954
Mno_O3Ba         3.926e-032       0.000  3.926e-032     -31.406
Mno_O3HMg+       1.125e-033       0.000  1.125e-033     -32.949
Mno_O3HBa+       1.050e-033       0.000  1.050e-033     -32.979
Mno_O3HNa        6.056e-034       0.000  6.056e-034     -33.218
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000



Mno_O3H3+        8.633e-041       0.000  8.632e-041     -40.064
Mno_O3H3Cl       2.131e-043       0.000  2.131e-043     -42.671

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.261e-007  3.261e-007
Ba               5.449e-007  5.449e-007
C                1.590e-002  1.590e-002
Ca               2.588e-003  2.588e-003
Cl               9.872e-005  9.873e-005
Fe               8.318e-005  8.318e-005
K                1.893e-005  1.893e-005
Mg               8.459e-005  8.459e-005
Mn               4.445e-005  4.445e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.904      Charge balance
                                       pe  =  -3.952      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.314e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.007e-003
                       Total CO2 (mol/kg)  =  7.297e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.683e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.35
                               Iterations  =  31
                                  Total H  = 1.110579e+002
                                  Total O  = 5.552915e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.357e-007  1.248e-007    -6.867    -6.904    -0.037
   OH-                   8.820e-008  8.020e-008    -7.055    -7.096    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.261e-007
   AsS(OH)(HS)-          3.253e-007  2.958e-007    -6.488    -6.529    -0.041
   H3AsO3                7.804e-010  7.819e-010    -9.108    -9.107     0.001
   H2AsO3-               4.878e-012  4.436e-012   -11.312   -11.353    -0.041
   As3S4(HS)2-           7.030e-016  6.393e-016   -15.153   -15.194    -0.041
   H4AsO3+               5.316e-017  4.834e-017   -16.274   -16.316    -0.041
   HAsO3-2               1.037e-019  7.093e-020   -18.984   -19.149    -0.165
   AsO3-3                2.669e-028  1.134e-028   -27.574   -27.945    -0.372
As(5)           2.150e-018
   H2AsO4-               1.238e-018  1.125e-018   -17.907   -17.949    -0.041
   HAsO4-2               9.126e-019  6.240e-019   -18.040   -18.205    -0.165
   H3AsO4                2.797e-023  2.802e-023   -22.553   -22.553     0.001
   AsO4-3                2.634e-023  1.119e-023   -22.579   -22.951    -0.372
Ba              5.449e-007
   Ba+2                  5.249e-007  3.589e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.961e-008  1.783e-008    -7.708    -7.749    -0.041
   BaCO3                 3.605e-010  3.612e-010    -9.443    -9.442     0.001
   BaSO4                 6.232e-012  6.244e-012   -11.205   -11.205     0.001
   BaOH+                 1.071e-013  9.742e-014   -12.970   -13.011    -0.041
C(-4)           8.604e-003
   CH4                   8.604e-003  8.621e-003    -2.065    -2.064     0.001
C(4)            7.297e-003
   HCO3-                 5.684e-003  5.184e-003    -2.245    -2.285    -0.040
   CO2                   1.452e-003  1.455e-003    -2.838    -2.837     0.001



   CaHCO3+               1.236e-004  1.124e-004    -3.908    -3.949    -0.041
   MnHCO3+               1.062e-005  9.661e-006    -4.974    -5.015    -0.041
   FeHCO3+               1.038e-005  9.441e-006    -4.984    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.745e-006  3.405e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.815e-006  1.948e-006    -5.550    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.748e-007  5.759e-007    -6.241    -6.240     0.001
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   BaHCO3+               1.961e-008  1.783e-008    -7.708    -7.749    -0.041
   NaCO3-                7.881e-009  7.167e-009    -8.103    -8.145    -0.041
   BaCO3                 3.605e-010  3.612e-010    -9.443    -9.442     0.001
Ca              2.588e-003
   Ca+2                  2.459e-003  1.700e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.236e-004  1.124e-004    -3.908    -3.949    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.175e-008  1.178e-008    -7.930    -7.929     0.001
   CaOH+                 2.486e-009  2.261e-009    -8.604    -8.646    -0.041
   CaHSO4+               9.468e-015  8.609e-015   -14.024   -14.065    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.397e-009  7.635e-009    -8.076    -8.117    -0.041
   FeCl+                 2.478e-009  2.253e-009    -8.606    -8.647    -0.041
   MnCl2                 2.982e-013  2.987e-013   -12.526   -12.525     0.001
   MnCl3-                8.110e-018  7.375e-018   -17.091   -17.132    -0.041
   FeCl+2                7.697e-025  5.263e-025   -24.114   -24.279    -0.165
   FeCl2+                2.317e-028  2.107e-028   -27.635   -27.676    -0.041
   FeCl3                 1.885e-033  1.889e-033   -32.725   -32.724     0.001
Fe(2)           8.318e-005
   Fe(HS)2               4.497e-005  4.506e-005    -4.347    -4.346     0.001
   Fe+2                  2.664e-005  1.821e-005    -4.575    -4.740    -0.165
   FeHCO3+               1.038e-005  9.441e-006    -4.984    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.843e-007  2.585e-007    -6.546    -6.588    -0.041
   FeOH+                 5.074e-008  4.614e-008    -7.295    -7.336    -0.041
   FeCl+                 2.478e-009  2.253e-009    -8.606    -8.647    -0.041
   FeSO4                 1.122e-010  1.124e-010    -9.950    -9.949     0.001
   Fe(OH)2               3.140e-012  3.146e-012   -11.503   -11.502     0.001
   Fe(OH)3-              1.030e-015  9.364e-016   -14.987   -15.029    -0.041
   FeHSO4+               1.014e-016  9.221e-017   -15.994   -16.035    -0.041
Fe(3)           5.706e-014
   Fe(OH)2+              2.934e-014  2.668e-014   -13.533   -13.574    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.212e-016  2.012e-016   -15.655   -15.696    -0.041
   FeOH+2                1.471e-017  1.006e-017   -16.832   -16.998    -0.165
   Fe+3                  4.574e-022  1.944e-022   -21.340   -21.711    -0.372
   FeCl+2                7.697e-025  5.263e-025   -24.114   -24.279    -0.165
   FeSO4+                8.138e-026  7.400e-026   -25.089   -25.131    -0.041
   FeCl2+                2.317e-028  2.107e-028   -27.635   -27.676    -0.041
   Fe(SO4)2-             6.181e-032  5.620e-032   -31.209   -31.250    -0.041
   FeHSO4+2              3.617e-032  2.473e-032   -31.442   -31.607    -0.165
   Fe2(OH)2+4            1.246e-032  2.722e-033   -31.905   -32.565    -0.661
   FeCl3                 1.885e-033  1.889e-033   -32.725   -32.724     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.787   -43.819    -1.032
H(0)            1.761e-009
   H2                    8.805e-010  8.822e-010    -9.055    -9.054     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.610e-012  4.192e-012   -11.336   -11.378    -0.041
Mg              8.459e-005
   Mg+2                  8.074e-005  5.614e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.745e-006  3.405e-006    -5.427    -5.468    -0.041
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   MgOH+                 1.796e-009  1.633e-009    -8.746    -8.787    -0.041
   MgSO4                 4.560e-010  4.568e-010    -9.341    -9.340     0.001
Mn(2)           4.445e-005



   Mn+2                  3.058e-005  2.091e-005    -4.515    -4.680    -0.165
   MnHCO3+               1.062e-005  9.661e-006    -4.974    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.397e-009  7.635e-009    -8.076    -8.117    -0.041
   MnOH+                 4.735e-009  4.306e-009    -8.325    -8.366    -0.041
   MnSO4                 1.288e-010  1.291e-010    -9.890    -9.889     0.001
   MnCl2                 2.982e-013  2.987e-013   -12.526   -12.525     0.001
   MnCl3-                8.110e-018  7.375e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.874e-019  1.704e-019   -18.727   -18.769    -0.041
Mn(3)           1.699e-034
   Mn+3                  1.699e-034  7.223e-035   -33.770   -34.141    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.531   -83.696    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.990   -97.032    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.748e-007  5.759e-007    -6.241    -6.240     0.001
   NaCO3-                7.881e-009  7.167e-009    -8.103    -8.145    -0.041
   NaSO4-                3.780e-011  3.437e-011   -10.423   -10.464    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.272   -74.271     0.001
S(-2)           2.083e-004
   HS-                   5.794e-005  5.269e-005    -4.237    -4.278    -0.041
   H2S                   5.737e-005  5.748e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.497e-005  4.506e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.253e-007  2.958e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.843e-007  2.585e-007    -6.546    -6.588    -0.041
   S5-2                  1.470e-007  1.073e-007    -6.833    -6.969    -0.137
   S4-2                  8.700e-008  6.260e-008    -7.060    -7.203    -0.143
   S6-2                  7.507e-008  5.553e-008    -7.125    -7.255    -0.131
   S-2                   7.460e-011  5.100e-011   -10.127   -10.292    -0.165
   S3-2                  3.115e-011  2.206e-011   -10.507   -10.656    -0.150
   S2-2                  1.791e-012  1.252e-012   -11.747   -11.902    -0.155
   As3S4(HS)2-           7.030e-016  6.393e-016   -15.153   -15.194    -0.041
S(6)            6.290e-008
   SO4-2                 5.040e-008  3.471e-008    -7.298    -7.459    -0.162
   CaSO4                 1.175e-008  1.178e-008    -7.930    -7.929     0.001
   MgSO4                 4.560e-010  4.568e-010    -9.341    -9.340     0.001
   MnSO4                 1.288e-010  1.291e-010    -9.890    -9.889     0.001
   FeSO4                 1.122e-010  1.124e-010    -9.950    -9.949     0.001
   NaSO4-                3.780e-011  3.437e-011   -10.423   -10.464    -0.041
   BaSO4                 6.232e-012  6.244e-012   -11.205   -11.205     0.001
   KSO4-                 4.610e-012  4.192e-012   -11.336   -11.378    -0.041
   HSO4-                 4.632e-013  4.212e-013   -12.334   -12.376    -0.041
   CaHSO4+               9.468e-015  8.609e-015   -14.024   -14.065    -0.041
   FeHSO4+               1.014e-016  9.221e-017   -15.994   -16.035    -0.041
   FeSO4+                8.138e-026  7.400e-026   -25.089   -25.131    -0.041
   Fe(SO4)2-             6.181e-032  5.620e-032   -31.209   -31.250    -0.041
   FeHSO4+2              3.617e-032  2.473e-032   -31.442   -31.607    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.87  -10.23   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.65  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.96  -43.79   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.19  -43.40   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.05  -42.33   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.14  -45.53   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.76  -14.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.95  -90.66   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.81  -12.14    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.69  -14.87   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 98.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.960e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.435e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.316e-003 -6.284e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.219e-004  4.219e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.198e-003  6.198e-003
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.589e-005  Surface charge, eq

Hfo_s         
 2.158e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.395e-006       0.647  1.395e-006      -5.855
Hfo_sOMn+        5.872e-007       0.272  5.871e-007      -6.231
Hfo_sOFe+        1.441e-007       0.067  1.441e-007      -6.841
Hfo_sOH2+        2.138e-008       0.010  2.138e-008      -7.670
Hfo_sOH          8.796e-009       0.004  8.796e-009      -8.056
Hfo_sOHBa+2      9.105e-010       0.000  9.105e-010      -9.041
Hfo_sO-          8.289e-011       0.000  8.289e-011     -10.082

Hfo           
 6.589e-005  Surface charge, eq

Hfo_w         
 8.632e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.702e-005       0.661  5.701e-005      -4.244
Hfo_wOH          2.345e-005       0.272  2.345e-005      -4.630
Hfo_wOFe+        3.586e-006       0.042  3.586e-006      -5.445
Hfo_wOMn+        1.244e-006       0.014  1.243e-006      -5.905
Hfo_wOCa+        4.517e-007       0.005  4.517e-007      -6.345
Hfo_wOMg+        2.653e-007       0.003  2.653e-007      -6.576
Hfo_wO-          2.210e-007       0.003  2.210e-007      -6.656
Hfo_wOFeOH       7.740e-008       0.001  7.739e-008      -7.111
Hfo_wH2AsO3      4.718e-009       0.000  4.718e-009      -8.326
Hfo_wSO4-        6.056e-012       0.000  6.056e-012     -11.218
Hfo_wOHSO4-2     4.969e-012       0.000  4.969e-012     -11.304
Hfo_wOBa+        4.260e-012       0.000  4.260e-012     -11.371
Hfo_wOHAsO4-3    9.986e-018       0.000  9.985e-018     -17.001
Hfo_wHAsO4-      1.322e-018       0.000  1.322e-018     -17.879



Hfo_wH2AsO4      1.040e-019       0.000  1.040e-019     -18.983

Mno           
-3.410e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.948e-025       0.000  3.948e-025     -24.404
Mno_O3Ca         2.450e-026       0.000  2.450e-026     -25.611
Mno_O3-2         1.998e-026       0.000  1.998e-026     -25.699
Mno_O3HMn+       6.761e-027       0.000  6.761e-027     -26.170
Mno_O3H-         8.576e-028       0.000  8.575e-028     -27.067
Mno_O3Na-        4.184e-028       0.000  4.183e-028     -27.378
Mno_O3HCa+       3.660e-028       0.000  3.660e-028     -27.437
Mno_O3Mg         3.077e-028       0.000  3.077e-028     -27.512
Mno_O3Ba         1.087e-028       0.000  1.087e-028     -27.964
Mno_O3HMg+       3.113e-030       0.000  3.113e-030     -29.507
Mno_O3HBa+       2.906e-030       0.000  2.906e-030     -29.537
Mno_O3HNa        1.676e-030       0.000  1.676e-030     -29.776
Mno_O3H2         2.764e-032       0.000  2.764e-032     -31.558
Mno_O3H3+        2.385e-037       0.000  2.384e-037     -36.623
Mno_O3H3Cl       5.887e-040       0.000  5.886e-040     -39.230

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.262e-007  3.262e-007
Ba               5.449e-007  5.449e-007
C                1.598e-002  1.598e-002
Ca               2.587e-003  2.587e-003
Cl               9.872e-005  9.873e-005
Fe               8.317e-005  8.318e-005
K                1.893e-005  1.893e-005
Mg               8.459e-005  8.460e-005
Mn               4.443e-005  4.444e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.904      Charge balance
                                       pe  =  -3.953      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.310e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.004e-003
                       Total CO2 (mol/kg)  =  7.292e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.665e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.33
                               Iterations  =  32
                                  Total H  = 1.110585e+002
                                  Total O  = 5.552923e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.356e-007  1.247e-007    -6.868    -6.904    -0.037
   OH-                   8.827e-008  8.027e-008    -7.054    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.262e-007
   AsS(OH)(HS)-          3.254e-007  2.959e-007    -6.488    -6.529    -0.041



   H3AsO3                7.810e-010  7.825e-010    -9.107    -9.107     0.001
   H2AsO3-               4.886e-012  4.443e-012   -11.311   -11.352    -0.041
   As3S4(HS)2-           7.027e-016  6.390e-016   -15.153   -15.194    -0.041
   H4AsO3+               5.315e-017  4.833e-017   -16.274   -16.316    -0.041
   HAsO3-2               1.040e-019  7.110e-020   -18.983   -19.148    -0.165
   AsO3-3                2.677e-028  1.138e-028   -27.572   -27.944    -0.372
As(5)           2.148e-018
   H2AsO4-               1.236e-018  1.124e-018   -17.908   -17.949    -0.041
   HAsO4-2               9.122e-019  6.237e-019   -18.040   -18.205    -0.165
   H3AsO4                2.791e-023  2.796e-023   -22.554   -22.553     0.001
   AsO4-3                2.635e-023  1.120e-023   -22.579   -22.951    -0.372
Ba              5.449e-007
   Ba+2                  5.249e-007  3.589e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.960e-008  1.782e-008    -7.708    -7.749    -0.041
   BaCO3                 3.606e-010  3.613e-010    -9.443    -9.442     0.001
   BaSO4                 6.169e-012  6.181e-012   -11.210   -11.209     0.001
   BaOH+                 1.072e-013  9.751e-014   -12.970   -13.011    -0.041
C(-4)           8.689e-003
   CH4                   8.689e-003  8.706e-003    -2.061    -2.060     0.001
C(4)            7.292e-003
   HCO3-                 5.680e-003  5.181e-003    -2.246    -2.286    -0.040
   CO2                   1.450e-003  1.453e-003    -2.839    -2.838     0.001
   CaHCO3+               1.235e-004  1.123e-004    -3.908    -3.950    -0.041
   MnHCO3+               1.062e-005  9.653e-006    -4.974    -5.015    -0.041
   FeHCO3+               1.037e-005  9.433e-006    -4.984    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.743e-006  3.403e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.816e-006  1.949e-006    -5.550    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.744e-007  5.755e-007    -6.241    -6.240     0.001
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   BaHCO3+               1.960e-008  1.782e-008    -7.708    -7.749    -0.041
   NaCO3-                7.883e-009  7.168e-009    -8.103    -8.145    -0.041
   BaCO3                 3.606e-010  3.613e-010    -9.443    -9.442     0.001
Ca              2.587e-003
   Ca+2                  2.458e-003  1.700e-003    -2.609    -2.770    -0.160
   CaHCO3+               1.235e-004  1.123e-004    -3.908    -3.950    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.163e-008  1.165e-008    -7.934    -7.933     0.001
   CaOH+                 2.488e-009  2.262e-009    -8.604    -8.646    -0.041
   CaHSO4+               9.362e-015  8.513e-015   -14.029   -14.070    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.395e-009  7.633e-009    -8.076    -8.117    -0.041
   FeCl+                 2.477e-009  2.253e-009    -8.606    -8.647    -0.041
   MnCl2                 2.981e-013  2.987e-013   -12.526   -12.525     0.001
   MnCl3-                8.109e-018  7.373e-018   -17.091   -17.132    -0.041
   FeCl+2                7.678e-025  5.250e-025   -24.115   -24.280    -0.165
   FeCl2+                2.311e-028  2.102e-028   -27.636   -27.677    -0.041
   FeCl3                 1.880e-033  1.884e-033   -32.726   -32.725     0.001
Fe(2)           8.317e-005
   Fe(HS)2               4.498e-005  4.507e-005    -4.347    -4.346     0.001
   Fe+2                  2.663e-005  1.821e-005    -4.575    -4.740    -0.165
   FeHCO3+               1.037e-005  9.433e-006    -4.984    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.844e-007  2.586e-007    -6.546    -6.587    -0.041
   FeOH+                 5.077e-008  4.617e-008    -7.294    -7.336    -0.041
   FeCl+                 2.477e-009  2.253e-009    -8.606    -8.647    -0.041
   FeSO4                 1.110e-010  1.113e-010    -9.954    -9.954     0.001
   Fe(OH)2               3.144e-012  3.151e-012   -11.502   -11.502     0.001
   Fe(OH)3-              1.032e-015  9.385e-016   -14.986   -15.028    -0.041
   FeHSO4+               1.003e-016  9.118e-017   -15.999   -16.040    -0.041
Fe(3)           5.703e-014
   Fe(OH)2+              2.931e-014  2.666e-014   -13.533   -13.574    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.214e-016  2.013e-016   -15.655   -15.696    -0.041



   FeOH+2                1.468e-017  1.004e-017   -16.833   -16.998    -0.165
   Fe+3                  4.562e-022  1.939e-022   -21.341   -21.712    -0.372
   FeCl+2                7.678e-025  5.250e-025   -24.115   -24.280    -0.165
   FeSO4+                8.036e-026  7.307e-026   -25.095   -25.136    -0.041
   FeCl2+                2.311e-028  2.102e-028   -27.636   -27.677    -0.041
   Fe(SO4)2-             6.041e-032  5.493e-032   -31.219   -31.260    -0.041
   FeHSO4+2              3.568e-032  2.440e-032   -31.448   -31.613    -0.165
   Fe2(OH)2+4            1.241e-032  2.713e-033   -31.906   -32.567    -0.660
   FeCl3                 1.880e-033  1.884e-033   -32.726   -32.725     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.789   -43.821    -1.032
H(0)            1.766e-009
   H2                    8.829e-010  8.846e-010    -9.054    -9.053     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.563e-012  4.149e-012   -11.341   -11.382    -0.041
Mg              8.459e-005
   Mg+2                  8.074e-005  5.614e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.743e-006  3.403e-006    -5.427    -5.468    -0.041
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   MgOH+                 1.797e-009  1.634e-009    -8.745    -8.787    -0.041
   MgSO4                 4.514e-010  4.523e-010    -9.345    -9.345     0.001
Mn(2)           4.443e-005
   Mn+2                  3.058e-005  2.090e-005    -4.515    -4.680    -0.165
   MnHCO3+               1.062e-005  9.653e-006    -4.974    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.395e-009  7.633e-009    -8.076    -8.117    -0.041
   MnOH+                 4.738e-009  4.308e-009    -8.324    -8.366    -0.041
   MnSO4                 1.275e-010  1.277e-010    -9.894    -9.894     0.001
   MnCl2                 2.981e-013  2.987e-013   -12.526   -12.525     0.001
   MnCl3-                8.109e-018  7.373e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.878e-019  1.708e-019   -18.726   -18.768    -0.041
Mn(3)           1.695e-034
   Mn+3                  1.695e-034  7.205e-035   -33.771   -34.142    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.532   -83.697    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.992   -97.034    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.744e-007  5.755e-007    -6.241    -6.240     0.001
   NaCO3-                7.883e-009  7.168e-009    -8.103    -8.145    -0.041
   NaSO4-                3.741e-011  3.402e-011   -10.427   -10.468    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.275   -74.274     0.001
S(-2)           2.083e-004
   HS-                   5.796e-005  5.270e-005    -4.237    -4.278    -0.041
   H2S                   5.734e-005  5.745e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.498e-005  4.507e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.254e-007  2.959e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.844e-007  2.586e-007    -6.546    -6.587    -0.041
   S5-2                  1.471e-007  1.074e-007    -6.832    -6.969    -0.137
   S4-2                  8.709e-008  6.266e-008    -7.060    -7.203    -0.143
   S6-2                  7.514e-008  5.559e-008    -7.124    -7.255    -0.131
   S-2                   7.467e-011  5.105e-011   -10.127   -10.292    -0.165
   S3-2                  3.118e-011  2.208e-011   -10.506   -10.656    -0.150
   S2-2                  1.793e-012  1.253e-012   -11.747   -11.902    -0.155
   As3S4(HS)2-           7.027e-016  6.390e-016   -15.153   -15.194    -0.041
S(6)            6.225e-008
   SO4-2                 4.988e-008  3.436e-008    -7.302    -7.464    -0.162
   CaSO4                 1.163e-008  1.165e-008    -7.934    -7.933     0.001
   MgSO4                 4.514e-010  4.523e-010    -9.345    -9.345     0.001
   MnSO4                 1.275e-010  1.277e-010    -9.894    -9.894     0.001
   FeSO4                 1.110e-010  1.113e-010    -9.954    -9.954     0.001
   NaSO4-                3.741e-011  3.402e-011   -10.427   -10.468    -0.041
   BaSO4                 6.169e-012  6.181e-012   -11.210   -11.209     0.001
   KSO4-                 4.563e-012  4.149e-012   -11.341   -11.382    -0.041
   HSO4-                 4.581e-013  4.165e-013   -12.339   -12.380    -0.041



   CaHSO4+               9.362e-015  8.513e-015   -14.029   -14.070    -0.041
   FeHSO4+               1.003e-016  9.118e-017   -15.999   -16.040    -0.041
   FeSO4+                8.036e-026  7.307e-026   -25.095   -25.136    -0.041
   Fe(SO4)2-             6.041e-032  5.493e-032   -31.219   -31.260    -0.041
   FeHSO4+2              3.568e-032  2.440e-032   -31.448   -31.613    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.87  -10.23   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.94  -13.91   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.65  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.97  -43.80   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.20  -43.41   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.06  -42.34   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.15  -45.54   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.00  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.76  -14.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.97  -90.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.81  -12.14    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3



Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.69  -14.87   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 99.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.980e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.434e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.196e-003 -6.404e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.220e-004  4.220e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.318e-003  6.318e-003
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.405e-005  Surface charge, eq

Hfo_s         
 2.098e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.357e-006       0.646  1.356e-006      -5.868
Hfo_sOMn+        5.712e-007       0.272  5.712e-007      -6.243
Hfo_sOFe+        1.402e-007       0.067  1.402e-007      -6.853
Hfo_sOH2+        2.077e-008       0.010  2.077e-008      -7.682
Hfo_sOH          8.553e-009       0.004  8.552e-009      -8.068
Hfo_sOHBa+2      8.854e-010       0.000  8.854e-010      -9.053
Hfo_sO-          8.066e-011       0.000  8.066e-011     -10.093



Hfo           
 6.405e-005  Surface charge, eq

Hfo_w         
 8.393e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.542e-005       0.660  5.542e-005      -4.256
Hfo_wOH          2.282e-005       0.272  2.281e-005      -4.642
Hfo_wOFe+        3.491e-006       0.042  3.491e-006      -5.457
Hfo_wOMn+        1.210e-006       0.014  1.210e-006      -5.917
Hfo_wOCa+        4.396e-007       0.005  4.396e-007      -6.357
Hfo_wOMg+        2.583e-007       0.003  2.583e-007      -6.588
Hfo_wO-          2.152e-007       0.003  2.152e-007      -6.667
Hfo_wOFeOH       7.540e-008       0.001  7.539e-008      -7.123
Hfo_wH2AsO3      4.594e-009       0.000  4.593e-009      -8.338
Hfo_wSO4-        5.828e-012       0.000  5.828e-012     -11.235
Hfo_wOHSO4-2     4.785e-012       0.000  4.785e-012     -11.320
Hfo_wOBa+        4.148e-012       0.000  4.148e-012     -11.382
Hfo_wOHAsO4-3    9.718e-018       0.000  9.718e-018     -17.012
Hfo_wHAsO4-      1.284e-018       0.000  1.284e-018     -17.891
Hfo_wH2AsO4      1.009e-019       0.000  1.009e-019     -18.996

Mno           
-3.088e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.574e-030       0.000  3.574e-030     -29.447
Mno_O3Ca         2.217e-031       0.000  2.217e-031     -30.654
Mno_O3-2         1.809e-031       0.000  1.809e-031     -30.743
Mno_O3HMn+       6.115e-032       0.000  6.115e-032     -31.214
Mno_O3H-         7.758e-033       0.000  7.758e-033     -32.110
Mno_O3Na-        3.788e-033       0.000  3.788e-033     -32.422
Mno_O3HCa+       3.310e-033       0.000  3.310e-033     -32.480
Mno_O3Mg         2.786e-033       0.000  2.786e-033     -32.555
Mno_O3Ba         9.846e-034       0.000  9.845e-034     -33.007
Mno_O3HMg+       2.817e-035       0.000  2.816e-035     -34.550
Mno_O3HBa+       2.629e-035       0.000  2.629e-035     -34.580
Mno_O3HNa        1.516e-035       0.000  1.516e-035     -34.819
Mno_O3H2         2.499e-037       0.000  2.499e-037     -36.602
Mno_O3H3+        2.154e-042       0.000  2.153e-042     -41.667
Mno_O3H3Cl       5.317e-045       0.000  5.316e-045     -44.274

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.263e-007  3.263e-007
Ba               5.449e-007  5.450e-007
C                1.606e-002  1.606e-002
Ca               2.586e-003  2.586e-003
Cl               9.872e-005  9.873e-005
Fe               8.317e-005  8.317e-005
K                1.893e-005  1.893e-005
Mg               8.460e-005  8.460e-005
Mn               4.442e-005  4.442e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.905      Charge balance
                                       pe  =  -3.954      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  8.307e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.000e-003
                       Total CO2 (mol/kg)  =  7.286e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.647e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.32
                               Iterations  =  35
                                  Total H  = 1.110590e+002
                                  Total O  = 5.552931e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.355e-007  1.246e-007    -6.868    -6.905    -0.037
   OH-                   8.834e-008  8.033e-008    -7.054    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.263e-007
   AsS(OH)(HS)-          3.255e-007  2.960e-007    -6.487    -6.529    -0.041
   H3AsO3                7.816e-010  7.831e-010    -9.107    -9.106     0.001
   H2AsO3-               4.894e-012  4.450e-012   -11.310   -11.352    -0.041
   As3S4(HS)2-           7.024e-016  6.387e-016   -15.153   -15.195    -0.041
   H4AsO3+               5.315e-017  4.833e-017   -16.274   -16.316    -0.041
   HAsO3-2               1.042e-019  7.127e-020   -18.982   -19.147    -0.165
   AsO3-3                2.685e-028  1.141e-028   -27.571   -27.943    -0.371
As(5)           2.146e-018
   H2AsO4-               1.235e-018  1.123e-018   -17.908   -17.950    -0.041
   HAsO4-2               9.118e-019  6.234e-019   -18.040   -18.205    -0.165
   H3AsO4                2.785e-023  2.790e-023   -22.555   -22.554     0.001
   AsO4-3                2.635e-023  1.120e-023   -22.579   -22.951    -0.371
Ba              5.449e-007
   Ba+2                  5.250e-007  3.590e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.959e-008  1.782e-008    -7.708    -7.749    -0.041
   BaCO3                 3.608e-010  3.615e-010    -9.443    -9.442     0.001
   BaSO4                 6.108e-012  6.120e-012   -11.214   -11.213     0.001
   BaOH+                 1.073e-013  9.760e-014   -12.969   -13.011    -0.041
C(-4)           8.774e-003
   CH4                   8.774e-003  8.791e-003    -2.057    -2.056     0.001
C(4)            7.286e-003
   HCO3-                 5.677e-003  5.178e-003    -2.246    -2.286    -0.040
   CO2                   1.448e-003  1.451e-003    -2.839    -2.838     0.001
   CaHCO3+               1.234e-004  1.122e-004    -3.909    -3.950    -0.041
   MnHCO3+               1.061e-005  9.645e-006    -4.974    -5.016    -0.041
   FeHCO3+               1.036e-005  9.425e-006    -4.984    -5.026    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.741e-006  3.402e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.816e-006  1.949e-006    -5.550    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.741e-007  5.752e-007    -6.241    -6.240     0.001
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   BaHCO3+               1.959e-008  1.782e-008    -7.708    -7.749    -0.041
   NaCO3-                7.885e-009  7.170e-009    -8.103    -8.144    -0.041
   BaCO3                 3.608e-010  3.615e-010    -9.443    -9.442     0.001
Ca              2.586e-003
   Ca+2                  2.457e-003  1.700e-003    -2.610    -2.770    -0.160
   CaHCO3+               1.234e-004  1.122e-004    -3.909    -3.950    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.151e-008  1.153e-008    -7.939    -7.938     0.001
   CaOH+                 2.489e-009  2.263e-009    -8.604    -8.645    -0.041
   CaHSO4+               9.258e-015  8.418e-015   -14.033   -14.075    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.964e-005    -4.006    -4.048    -0.042
   MnCl+                 8.393e-009  7.632e-009    -8.076    -8.117    -0.041



   FeCl+                 2.477e-009  2.252e-009    -8.606    -8.647    -0.041
   MnCl2                 2.980e-013  2.986e-013   -12.526   -12.525     0.001
   MnCl3-                8.107e-018  7.372e-018   -17.091   -17.132    -0.041
   FeCl+2                7.659e-025  5.237e-025   -24.116   -24.281    -0.165
   FeCl2+                2.306e-028  2.097e-028   -27.637   -27.678    -0.041
   FeCl3                 1.876e-033  1.880e-033   -32.727   -32.726     0.001
Fe(2)           8.317e-005
   Fe(HS)2               4.499e-005  4.508e-005    -4.347    -4.346     0.001
   Fe+2                  2.662e-005  1.820e-005    -4.575    -4.740    -0.165
   FeHCO3+               1.036e-005  9.425e-006    -4.984    -5.026    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.845e-007  2.588e-007    -6.546    -6.587    -0.041
   FeOH+                 5.080e-008  4.619e-008    -7.294    -7.335    -0.041
   FeCl+                 2.477e-009  2.252e-009    -8.606    -8.647    -0.041
   FeSO4                 1.099e-010  1.101e-010    -9.959    -9.958     0.001
   Fe(OH)2               3.149e-012  3.155e-012   -11.502   -11.501     0.001
   Fe(OH)3-              1.034e-015  9.406e-016   -14.985   -15.027    -0.041
   FeHSO4+               9.916e-017  9.017e-017   -16.004   -16.045    -0.041
Fe(3)           5.701e-014
   Fe(OH)2+              2.929e-014  2.663e-014   -13.533   -13.575    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.216e-016  2.015e-016   -15.654   -15.696    -0.041
   FeOH+2                1.466e-017  1.002e-017   -16.834   -16.999    -0.165
   Fe+3                  4.551e-022  1.935e-022   -21.342   -21.713    -0.371
   FeCl+2                7.659e-025  5.237e-025   -24.116   -24.281    -0.165
   FeSO4+                7.936e-026  7.216e-026   -25.100   -25.142    -0.041
   FeCl2+                2.306e-028  2.097e-028   -27.637   -27.678    -0.041
   Fe(SO4)2-             5.906e-032  5.370e-032   -31.229   -31.270    -0.041
   FeHSO4+2              3.521e-032  2.407e-032   -31.453   -31.618    -0.165
   Fe2(OH)2+4            1.237e-032  2.704e-033   -31.908   -32.568    -0.660
   FeCl3                 1.876e-033  1.880e-033   -32.727   -32.726     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.791   -43.823    -1.032
H(0)            1.771e-009
   H2                    8.854e-010  8.871e-010    -9.053    -9.052     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.517e-012  4.107e-012   -11.345   -11.386    -0.041
Mg              8.460e-005
   Mg+2                  8.075e-005  5.615e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.741e-006  3.402e-006    -5.427    -5.468    -0.041
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   MgOH+                 1.799e-009  1.636e-009    -8.745    -8.786    -0.041
   MgSO4                 4.469e-010  4.478e-010    -9.350    -9.349     0.001
Mn(2)           4.442e-005
   Mn+2                  3.057e-005  2.090e-005    -4.515    -4.680    -0.165
   MnHCO3+               1.061e-005  9.645e-006    -4.974    -5.016    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.393e-009  7.632e-009    -8.076    -8.117    -0.041
   MnOH+                 4.741e-009  4.311e-009    -8.324    -8.365    -0.041
   MnSO4                 1.262e-010  1.264e-010    -9.899    -9.898     0.001
   MnCl2                 2.980e-013  2.986e-013   -12.526   -12.525     0.001
   MnCl3-                8.107e-018  7.372e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.882e-019  1.712e-019   -18.725   -18.767    -0.041
Mn(3)           1.691e-034
   Mn+3                  1.691e-034  7.188e-035   -33.772   -34.143    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.533   -83.698    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.994   -97.036    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.741e-007  5.752e-007    -6.241    -6.240     0.001
   NaCO3-                7.885e-009  7.170e-009    -8.103    -8.144    -0.041
   NaSO4-                3.704e-011  3.368e-011   -10.431   -10.473    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.277   -74.276     0.001
S(-2)           2.083e-004



   HS-                   5.797e-005  5.271e-005    -4.237    -4.278    -0.041
   H2S                   5.731e-005  5.742e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.499e-005  4.508e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.255e-007  2.960e-007    -6.487    -6.529    -0.041
   Fe(HS)3-              2.845e-007  2.588e-007    -6.546    -6.587    -0.041
   S5-2                  1.473e-007  1.075e-007    -6.832    -6.969    -0.137
   S4-2                  8.717e-008  6.273e-008    -7.060    -7.203    -0.143
   S6-2                  7.522e-008  5.565e-008    -7.124    -7.255    -0.131
   S-2                   7.474e-011  5.111e-011   -10.126   -10.292    -0.165
   S3-2                  3.121e-011  2.210e-011   -10.506   -10.656    -0.150
   S2-2                  1.794e-012  1.254e-012   -11.746   -11.902    -0.155
   As3S4(HS)2-           7.024e-016  6.387e-016   -15.153   -15.195    -0.041
S(6)            6.162e-008
   SO4-2                 4.938e-008  3.402e-008    -7.306    -7.468    -0.162
   CaSO4                 1.151e-008  1.153e-008    -7.939    -7.938     0.001
   MgSO4                 4.469e-010  4.478e-010    -9.350    -9.349     0.001
   MnSO4                 1.262e-010  1.264e-010    -9.899    -9.898     0.001
   FeSO4                 1.099e-010  1.101e-010    -9.959    -9.958     0.001
   NaSO4-                3.704e-011  3.368e-011   -10.431   -10.473    -0.041
   BaSO4                 6.108e-012  6.120e-012   -11.214   -11.213     0.001
   KSO4-                 4.517e-012  4.107e-012   -11.345   -11.386    -0.041
   HSO4-                 4.531e-013  4.120e-013   -12.344   -12.385    -0.041
   CaHSO4+               9.258e-015  8.418e-015   -14.033   -14.075    -0.041
   FeHSO4+               9.916e-017  9.017e-017   -16.004   -16.045    -0.041
   FeSO4+                7.936e-026  7.216e-026   -25.100   -25.142    -0.041
   Fe(SO4)2-             5.906e-032  5.370e-032   -31.229   -31.270    -0.041
   FeHSO4+2              3.521e-032  2.407e-032   -31.453   -31.618    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.88  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.94  -13.91   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.66  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.98  -43.81   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.21  -43.42   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.07  -42.35   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.16  -45.55   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.76  -14.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.98  -90.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.82  -12.15    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.28   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.70  -14.88   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 100.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.433e-003



Goethite            -0.00   -1.00   -1.00   1.060e-002  4.077e-003 -6.523e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.220e-004  4.220e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.437e-003  6.437e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.222e-005  Surface charge, eq

Hfo_s         
 2.039e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.318e-006       0.646  1.317e-006      -5.880
Hfo_sOMn+        5.553e-007       0.272  5.552e-007      -6.256
Hfo_sOFe+        1.363e-007       0.067  1.363e-007      -6.866
Hfo_sOH2+        2.017e-008       0.010  2.017e-008      -7.695
Hfo_sOH          8.309e-009       0.004  8.309e-009      -8.080
Hfo_sOHBa+2      8.603e-010       0.000  8.602e-010      -9.065
Hfo_sO-          7.842e-011       0.000  7.842e-011     -10.106

Hfo           
 6.222e-005  Surface charge, eq

Hfo_w         
 8.154e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.383e-005       0.660  5.382e-005      -4.269
Hfo_wOH          2.218e-005       0.272  2.218e-005      -4.654
Hfo_wOFe+        3.395e-006       0.042  3.395e-006      -5.469
Hfo_wOMn+        1.177e-006       0.014  1.177e-006      -5.929
Hfo_wOCa+        4.276e-007       0.005  4.276e-007      -6.369
Hfo_wOMg+        2.513e-007       0.003  2.513e-007      -6.600
Hfo_wO-          2.093e-007       0.003  2.093e-007      -6.679
Hfo_wOFeOH       7.339e-008       0.001  7.339e-008      -7.134
Hfo_wH2AsO3      4.469e-009       0.000  4.468e-009      -8.350
Hfo_wSO4-        5.604e-012       0.000  5.604e-012     -11.252
Hfo_wOHSO4-2     4.605e-012       0.000  4.605e-012     -11.337
Hfo_wOBa+        4.036e-012       0.000  4.035e-012     -11.394
Hfo_wOHAsO4-3    9.450e-018       0.000  9.450e-018     -17.025
Hfo_wHAsO4-      1.247e-018       0.000  1.247e-018     -17.904
Hfo_wH2AsO4      9.792e-020       0.000  9.791e-020     -19.009

Mno           
-1.238e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.432e-028       0.000  1.432e-028     -27.844
Mno_O3Ca         8.887e-030       0.000  8.886e-030     -29.051
Mno_O3-2         7.250e-030       0.000  7.250e-030     -29.140
Mno_O3HMn+       2.449e-030       0.000  2.448e-030     -29.611
Mno_O3H-         3.107e-031       0.000  3.107e-031     -30.508
Mno_O3Na-        1.518e-031       0.000  1.518e-031     -30.819
Mno_O3HCa+       1.326e-031       0.000  1.326e-031     -30.878
Mno_O3Mg         1.117e-031       0.000  1.117e-031     -30.952
Mno_O3Ba         3.947e-032       0.000  3.947e-032     -31.404
Mno_O3HMg+       1.128e-033       0.000  1.128e-033     -32.948
Mno_O3HBa+       1.053e-033       0.000  1.053e-033     -32.978
Mno_O3HNa        6.071e-034       0.000  6.071e-034     -33.217
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.612e-041       0.000  8.611e-041     -40.065



Mno_O3H3Cl       2.126e-043       0.000  2.126e-043     -42.672

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.265e-007  3.265e-007
Ba               5.450e-007  5.450e-007
C                1.614e-002  1.614e-002
Ca               2.586e-003  2.586e-003
Cl               9.872e-005  9.873e-005
Fe               8.316e-005  8.317e-005
K                1.893e-005  1.893e-005
Mg               8.461e-005  8.461e-005
Mn               4.440e-005  4.440e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.905      Charge balance
                                       pe  =  -3.954      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.304e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.997e-003
                       Total CO2 (mol/kg)  =  7.281e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.628e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.30
                               Iterations  =  33
                                  Total H  = 1.110595e+002
                                  Total O  = 5.552939e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.354e-007  1.245e-007    -6.868    -6.905    -0.037
   OH-                   8.841e-008  8.040e-008    -7.053    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.265e-007
   AsS(OH)(HS)-          3.257e-007  2.961e-007    -6.487    -6.528    -0.041
   H3AsO3                7.821e-010  7.836e-010    -9.107    -9.106     0.001
   H2AsO3-               4.901e-012  4.457e-012   -11.310   -11.351    -0.041
   As3S4(HS)2-           7.021e-016  6.385e-016   -15.154   -15.195    -0.041
   H4AsO3+               5.315e-017  4.833e-017   -16.275   -16.316    -0.041
   HAsO3-2               1.045e-019  7.144e-020   -18.981   -19.146    -0.165
   AsO3-3                2.693e-028  1.145e-028   -27.570   -27.941    -0.371
As(5)           2.144e-018
   H2AsO4-               1.233e-018  1.121e-018   -17.909   -17.950    -0.041
   HAsO4-2               9.114e-019  6.232e-019   -18.040   -18.205    -0.165
   H3AsO4                2.780e-023  2.785e-023   -22.556   -22.555     0.001
   AsO4-3                2.636e-023  1.121e-023   -22.579   -22.950    -0.371
Ba              5.450e-007
   Ba+2                  5.250e-007  3.590e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.958e-008  1.781e-008    -7.708    -7.749    -0.041
   BaCO3                 3.609e-010  3.616e-010    -9.443    -9.442     0.001
   BaSO4                 6.048e-012  6.060e-012   -11.218   -11.218     0.001
   BaOH+                 1.074e-013  9.769e-014   -12.969   -13.010    -0.041
C(-4)           8.859e-003
   CH4                   8.859e-003  8.876e-003    -2.053    -2.052     0.001
C(4)            7.281e-003
   HCO3-                 5.673e-003  5.175e-003    -2.246    -2.286    -0.040
   CO2                   1.446e-003  1.449e-003    -2.840    -2.839     0.001
   CaHCO3+               1.233e-004  1.121e-004    -3.909    -3.950    -0.041



   MnHCO3+               1.060e-005  9.637e-006    -4.975    -5.016    -0.041
   FeHCO3+               1.036e-005  9.418e-006    -4.985    -5.026    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.740e-006  3.401e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.817e-006  1.950e-006    -5.550    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.738e-007  5.749e-007    -6.241    -6.240     0.001
   MgCO3                 1.043e-007  1.045e-007    -6.982    -6.981     0.001
   BaHCO3+               1.958e-008  1.781e-008    -7.708    -7.749    -0.041
   NaCO3-                7.887e-009  7.172e-009    -8.103    -8.144    -0.041
   BaCO3                 3.609e-010  3.616e-010    -9.443    -9.442     0.001
Ca              2.586e-003
   Ca+2                  2.457e-003  1.699e-003    -2.610    -2.770    -0.160
   CaHCO3+               1.233e-004  1.121e-004    -3.909    -3.950    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.140e-008  1.142e-008    -7.943    -7.942     0.001
   CaOH+                 2.490e-009  2.265e-009    -8.604    -8.645    -0.041
   CaHSO4+               9.156e-015  8.326e-015   -14.038   -14.080    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.964e-005    -4.006    -4.048    -0.042
   MnCl+                 8.391e-009  7.630e-009    -8.076    -8.117    -0.041
   FeCl+                 2.476e-009  2.252e-009    -8.606    -8.647    -0.041
   MnCl2                 2.980e-013  2.986e-013   -12.526   -12.525     0.001
   MnCl3-                8.105e-018  7.371e-018   -17.091   -17.132    -0.041
   FeCl+2                7.640e-025  5.225e-025   -24.117   -24.282    -0.165
   FeCl2+                2.300e-028  2.092e-028   -27.638   -27.679    -0.041
   FeCl3                 1.871e-033  1.875e-033   -32.728   -32.727     0.001
Fe(2)           8.316e-005
   Fe(HS)2               4.500e-005  4.509e-005    -4.347    -4.346     0.001
   Fe+2                  2.661e-005  1.820e-005    -4.575    -4.740    -0.165
   FeHCO3+               1.036e-005  9.418e-006    -4.985    -5.026    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.847e-007  2.589e-007    -6.546    -6.587    -0.041
   FeOH+                 5.083e-008  4.622e-008    -7.294    -7.335    -0.041
   FeCl+                 2.476e-009  2.252e-009    -8.606    -8.647    -0.041
   FeSO4                 1.088e-010  1.090e-010    -9.963    -9.963     0.001
   Fe(OH)2               3.153e-012  3.159e-012   -11.501   -11.500     0.001
   Fe(OH)3-              1.037e-015  9.426e-016   -14.984   -15.026    -0.041
   FeHSO4+               9.807e-017  8.918e-017   -16.008   -16.050    -0.041
Fe(3)           5.698e-014
   Fe(OH)2+              2.927e-014  2.661e-014   -13.534   -13.575    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.218e-016  2.017e-016   -15.654   -15.695    -0.041
   FeOH+2                1.464e-017  1.001e-017   -16.835   -17.000    -0.165
   Fe+3                  4.539e-022  1.930e-022   -21.343   -21.714    -0.371
   FeCl+2                7.640e-025  5.225e-025   -24.117   -24.282    -0.165
   FeSO4+                7.838e-026  7.127e-026   -25.106   -25.147    -0.041
   FeCl2+                2.300e-028  2.092e-028   -27.638   -27.679    -0.041
   Fe(SO4)2-             5.775e-032  5.251e-032   -31.238   -31.280    -0.041
   FeHSO4+2              3.474e-032  2.376e-032   -31.459   -31.624    -0.165
   Fe2(OH)2+4            1.233e-032  2.696e-033   -31.909   -32.569    -0.660
   FeCl3                 1.871e-033  1.875e-033   -32.728   -32.727     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.793   -43.824    -1.032
H(0)            1.776e-009
   H2                    8.878e-010  8.895e-010    -9.052    -9.051     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.472e-012  4.067e-012   -11.349   -11.391    -0.041
Mg              8.461e-005
   Mg+2                  8.076e-005  5.616e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.740e-006  3.401e-006    -5.427    -5.468    -0.041
   MgCO3                 1.043e-007  1.045e-007    -6.982    -6.981     0.001
   MgOH+                 1.801e-009  1.638e-009    -8.745    -8.786    -0.041
   MgSO4                 4.426e-010  4.434e-010    -9.354    -9.353     0.001
Mn(2)           4.440e-005
   Mn+2                  3.056e-005  2.090e-005    -4.515    -4.680    -0.165



   MnHCO3+               1.060e-005  9.637e-006    -4.975    -5.016    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.391e-009  7.630e-009    -8.076    -8.117    -0.041
   MnOH+                 4.743e-009  4.313e-009    -8.324    -8.365    -0.041
   MnSO4                 1.249e-010  1.251e-010    -9.903    -9.903     0.001
   MnCl2                 2.980e-013  2.986e-013   -12.526   -12.525     0.001
   MnCl3-                8.105e-018  7.371e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.886e-019  1.715e-019   -18.724   -18.766    -0.041
Mn(3)           1.686e-034
   Mn+3                  1.686e-034  7.171e-035   -33.773   -34.144    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.534   -83.699    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.996   -97.038    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.976e-004    -3.663    -3.704    -0.041
   NaHCO3                5.738e-007  5.749e-007    -6.241    -6.240     0.001
   NaCO3-                7.887e-009  7.172e-009    -8.103    -8.144    -0.041
   NaSO4-                3.667e-011  3.335e-011   -10.436   -10.477    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.279   -74.279     0.001
S(-2)           2.083e-004
   HS-                   5.798e-005  5.272e-005    -4.237    -4.278    -0.041
   H2S                   5.727e-005  5.738e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.500e-005  4.509e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.257e-007  2.961e-007    -6.487    -6.528    -0.041
   Fe(HS)3-              2.847e-007  2.589e-007    -6.546    -6.587    -0.041
   S5-2                  1.474e-007  1.076e-007    -6.831    -6.968    -0.137
   S4-2                  8.726e-008  6.279e-008    -7.059    -7.202    -0.143
   S6-2                  7.529e-008  5.571e-008    -7.123    -7.254    -0.131
   S-2                   7.481e-011  5.116e-011   -10.126   -10.291    -0.165
   S3-2                  3.124e-011  2.213e-011   -10.505   -10.655    -0.150
   S2-2                  1.796e-012  1.256e-012   -11.746   -11.901    -0.155
   As3S4(HS)2-           7.021e-016  6.385e-016   -15.154   -15.195    -0.041
S(6)            6.100e-008
   SO4-2                 4.888e-008  3.368e-008    -7.311    -7.473    -0.162
   CaSO4                 1.140e-008  1.142e-008    -7.943    -7.942     0.001
   MgSO4                 4.426e-010  4.434e-010    -9.354    -9.353     0.001
   MnSO4                 1.249e-010  1.251e-010    -9.903    -9.903     0.001
   FeSO4                 1.088e-010  1.090e-010    -9.963    -9.963     0.001
   NaSO4-                3.667e-011  3.335e-011   -10.436   -10.477    -0.041
   BaSO4                 6.048e-012  6.060e-012   -11.218   -11.218     0.001
   KSO4-                 4.472e-012  4.067e-012   -11.349   -11.391    -0.041
   HSO4-                 4.482e-013  4.076e-013   -12.349   -12.390    -0.041
   CaHSO4+               9.156e-015  8.326e-015   -14.038   -14.080    -0.041
   FeHSO4+               9.807e-017  8.918e-017   -16.008   -16.050    -0.041
   FeSO4+                7.838e-026  7.127e-026   -25.106   -25.147    -0.041
   Fe(SO4)2-             5.775e-032  5.251e-032   -31.238   -31.280    -0.041
   FeHSO4+2              3.474e-032  2.376e-032   -31.459   -31.624    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.88  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.42  -17.96  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.95  -13.92   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.66  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.28   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.99  -43.82   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.21  -43.42   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.08  -42.36   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.18  -45.57   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.77  -14.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -85.00  -90.71   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.82  -12.15    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.39  -74.28   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.29  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.70  -14.88   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

------------------
End of simulation.
------------------

------------------------------------
Reading input data for simulation 2.
------------------------------------



-----------
End of run.
-----------



 
 
 
 
 
 

MODEL SCENARIO 1 
 



   Input file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC1.pqi
  Output file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC1.pqo
Database file: C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat

------------------
Reading data base.
------------------

SOLUTION_MASTER_SPECIES
SOLUTION_SPECIES
PHASES
EXCHANGE_MASTER_SPECIES
EXCHANGE_SPECIES
SURFACE_MASTER_SPECIES
SURFACE_SPECIES
RATES
END

------------------------------------
Reading input data for simulation 1.
------------------------------------

DATABASE C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat
SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2
           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+
     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+
      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+
      log_k          -5.5369394E+00 # -pKa2
            Mno_O3-2 + Mn+2 = Mno_O3Mn
    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+
  log_k           5.5764926E+00
            Mno_O3-2 + Na+ = Mno_O3Na-
    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa
    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl
  log_k           1.4400000E+00
            Mno_O3-2 + Ca+2 = Mno_O3Ca
    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+
  log_k           2.3998068E+00
            Mno_O3-2 + Sr+2 = Mno_O3Sr
    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+
  log_k           2.6910548E+00
            Mno_O3-2 + Ba+2 = Mno_O3Ba
    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+
  log_k           3.9749801E+00
            Mno_O3-2 + Mg+2 = Mno_O3Mg
    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+
  log_k           1.8105998E+00
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02
 log_k           2.34
SELECTED_OUTPUT
    file                 July6_SC1.xls
    alkalinity           true
    totals               Fe  Mn  Ca  As  Ba  Mn  O(0)



                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.0000934
    Calcite   0 0.1
    Goethite  0 0.053
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 0 0
    Witherite 0 5e-007
SOLUTION_SPREAD
    units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)
   Mn  Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20
 9e-3  River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    no_edl
    equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    iterations            500
    convergence_tolerance 1e-008
    tolerance             1e-015
    step_size             100
    pe_step_size          10
END

-------------------------------------------
Beginning of initial solution calculations.
-------------------------------------------

Initial solution 1.  River Water 

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

Alkalinity       4.995e-004  4.995e-004
As               5.339e-009  5.339e-009
Ba               4.005e-008  4.005e-008
Ca               1.497e-004  1.497e-004
Cl               9.873e-005  9.873e-005
Fe               5.372e-007  5.372e-007
K                1.893e-005  1.893e-005
Mg               8.227e-005  8.227e-005
Mn               1.638e-007  1.638e-007
Na               2.175e-004  2.175e-004
S(6)             2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.200    
                                       pe  =   4.000    
                        Activity of water  =   1.000



                           Ionic strength  =  1.268e-003
                       Mass of water (kg)  =  1.000e+000
                    Total carbon (mol/kg)  =  5.665e-004
                       Total CO2 (mol/kg)  =  5.665e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.131e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -18.59
                               Iterations  =   9
                                  Total H  = 1.110129e+002
                                  Total O  = 5.550868e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.651e-007  1.587e-007    -6.782    -6.800    -0.017
   H+                    6.553e-008  6.310e-008    -7.184    -7.200    -0.016
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.604e-017
   H3AsO3                2.574e-017  2.575e-017   -16.589   -16.589     0.000
   H2AsO3-               3.006e-019  2.889e-019   -18.522   -18.539    -0.017
   H4AsO3+               8.376e-025  8.049e-025   -24.077   -24.094    -0.017
   HAsO3-2               1.072e-026  9.135e-027   -25.970   -26.039    -0.069
   AsO3-3                4.136e-035  2.889e-035   -34.383   -34.539    -0.156
As(5)           5.339e-009
   HAsO4-2               2.951e-009  2.516e-009    -8.530    -8.599    -0.069
   H2AsO4-               2.388e-009  2.295e-009    -8.622    -8.639    -0.017
   AsO4-3                1.278e-013  8.927e-014   -12.893   -13.049    -0.156
   H3AsO4                2.888e-014  2.889e-014   -13.539   -13.539     0.000
Ba              4.005e-008
   Ba+2                  3.717e-008  3.169e-008    -7.430    -7.499    -0.069
   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
   BaOH+                 1.771e-014  1.702e-014   -13.752   -13.769    -0.017
C(4)            5.665e-004
   HCO3-                 4.969e-004  4.778e-004    -3.304    -3.321    -0.017
   CO2                   6.776e-005  6.778e-005    -4.169    -4.169     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CO3-2                 4.155e-007  3.551e-007    -6.381    -6.450    -0.068
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
Ca              1.497e-004
   Ca+2                  1.446e-004  1.236e-004    -3.840    -3.908    -0.068
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   CaOH+                 3.382e-010  3.250e-010    -9.471    -9.488    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
Cl              9.873e-005
   Cl-                   9.873e-005  9.485e-005    -4.006    -4.023    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017



   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
Fe(2)           2.377e-007
   Fe+2                  2.201e-007  1.876e-007    -6.657    -6.727    -0.069
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   FeOH+                 9.785e-010  9.403e-010    -9.009    -9.027    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   Fe(OH)2               1.268e-013  1.268e-013   -12.897   -12.897     0.000
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   Fe(OH)3-              7.773e-017  7.469e-017   -16.109   -16.127    -0.017
Fe(3)           2.995e-007
   Fe(OH)3               1.964e-007  1.964e-007    -6.707    -6.707     0.000
   Fe(OH)2+              1.001e-007  9.622e-008    -6.999    -7.017    -0.017
   Fe(OH)4-              2.955e-009  2.839e-009    -8.529    -8.547    -0.017
   FeOH+2                2.150e-011  1.833e-011   -10.667   -10.737    -0.069
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe+3                  2.565e-016  1.792e-016   -15.591   -15.747    -0.156
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   Fe2(OH)2+4            1.712e-020  9.047e-021   -19.766   -20.043    -0.277
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069
   Fe3(OH)4+5            4.929e-025  1.819e-025   -24.307   -24.740    -0.433
   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
H(0)            5.635e-026
   H2                    2.818e-026  2.818e-026   -25.550   -25.550     0.000
K               1.893e-005
   K+                    1.890e-005  1.816e-005    -4.723    -4.741    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
Mg              8.227e-005
   Mg+2                  7.913e-005  6.767e-005    -4.102    -4.170    -0.068
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   MgOH+                 4.052e-009  3.894e-009    -8.392    -8.410    -0.017
Mn(2)           1.638e-007
   Mn+2                  1.505e-007  1.283e-007    -6.822    -6.892    -0.069
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   MnOH+                 5.440e-011  5.227e-011   -10.264   -10.282    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   Mn(OH)3-              8.425e-021  8.096e-021   -20.074   -20.092    -0.017
Mn(3)           5.677e-029
   Mn+3                  5.677e-029  3.965e-029   -28.246   -28.402    -0.156
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -51.662   -51.732    -0.069
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -57.098   -57.116    -0.017
Na              2.175e-004
   Na+                   2.173e-004  2.088e-004    -3.663    -3.680    -0.017
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -41.280   -41.280     0.000
S(6)            2.082e-004
   SO4-2                 2.010e-004  1.717e-004    -3.697    -3.765    -0.069
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000



   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   HSO4-                 1.096e-009  1.053e-009    -8.960    -8.978    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.31   -7.67   -4.36  CaSO4
Aragonite        -2.02  -10.36   -8.34  CaCO3
Arsenolite      -31.80  -33.18   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -35.31  -27.08    8.23  As2O5
As_native       -37.66  -50.19  -12.53  As
Ba3(AsO4)2        1.51  -48.60  -50.11  Ba3(AsO4)2
Barite           -1.29  -11.26   -9.97  BaSO4
Birnessite      -13.69   29.91   43.60  MnO2
Bixbyite        -12.99  -13.60   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -18.92  -37.82  -18.91  Ca3(AsO4)2:4H2O
Calcite          -1.88  -10.36   -8.48  CaCO3
Claudetite      -31.84  -33.18   -1.34  As2O3
CO2(g)           -2.70   -4.17   -1.47  CO2
Dolomite         -3.89  -20.98  -17.09  CaMg(CO3)2
Dolomite(d)      -4.44  -20.98  -16.54  CaMg(CO3)2
Epsomite         -5.79   -7.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3     5.53    2.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)        0.96    5.85    4.89  Fe(OH)3
Fe3(OH)8         -0.84   19.38   20.22  Fe3(OH)8
Goethite          6.85    5.85   -1.00  FeOOH
Gypsum           -3.09   -7.67   -4.58  CaSO4:2H2O
H2(g)           -22.40  -25.55   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -16.11   44.92   61.03  Mn3O4
Hematite         15.71   11.71   -4.01  Fe2O3
Huntite         -12.25  -42.22  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.48  -32.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)     -6.94  -16.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K       -7.10  -16.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na      -9.97  -15.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -13.38  -18.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Maghemite         5.32   11.71    6.39  Fe2O3
Magnesite        -2.59  -10.62   -8.03  MgCO3
Magnetite        15.64   19.38    3.74  Fe3O4
Manganite        -6.63   18.71   25.34  MnOOH
Melanterite      -8.28  -10.49   -2.21  FeSO4:7H2O
Mirabilite      -10.01  -11.13   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -62.39  -68.10   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -18.07  -46.77  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.65  -14.94    2.71  MnCl2:4H2O
MnSO4           -13.33  -10.66    2.67  MnSO4
Nahcolite        -6.45   -7.00   -0.55  NaHCO3
Natron          -12.50  -13.81   -1.31  Na2CO3:10H2O
Nesquehonite     -5.00  -10.62   -5.62  MgCO3:3H2O
Nsutite         -12.66   29.91   42.56  MnO2
O2(g)           -38.39  -41.28   -2.89  O2
Portlandite     -12.31   10.49   22.80  Ca(OH)2
Pyrochroite      -7.69    7.51   15.20  Mn(OH)2
Pyrolusite      -11.47   29.91   41.38  MnO2
Rhodochrosite    -2.21  -13.34  -11.13  MnCO3
Rhodochrosite(d)  -2.95  -13.34  -10.39  MnCO3
Scorodite        -8.55  -28.80  -20.25  FeAsO4:2H2O



Siderite         -2.29  -13.18  -10.89  FeCO3
Siderite(d)(3)   -2.73  -13.18  -10.45  FeCO3
Thenardite      -10.95  -11.13   -0.18  Na2SO4
Thermonatrite   -13.94  -13.81    0.13  Na2CO3:H2O
Trona           -20.02  -20.81   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -5.39  -13.95   -8.56  BaCO3

------------------------------------------------------
Beginning of initial surface-composition calculations.
------------------------------------------------------

Surface 1.

Hfo           
 6.160e-004  Surface charge, eq

Hfo_s         
 2.650e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.046e-005       0.772  2.046e-005      -4.689
Hfo_sOH2+        2.183e-006       0.082  2.183e-006      -5.661
Hfo_sOH          1.775e-006       0.067  1.775e-006      -5.751
Hfo_sOMn+        1.437e-006       0.054  1.437e-006      -5.843
Hfo_sOFe+        5.921e-007       0.022  5.921e-007      -6.228
Hfo_sO-          3.304e-008       0.001  3.304e-008      -7.481
Hfo_sOHBa+2      1.622e-008       0.001  1.622e-008      -7.790

Hfo           
 6.160e-004  Surface charge, eq

Hfo_w         
 1.060e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.700e-004       0.538  5.700e-004      -3.244
Hfo_wOH          4.633e-004       0.437  4.633e-004      -3.334
Hfo_wOMg+        1.248e-005       0.012  1.248e-005      -4.904
Hfo_wO-          8.628e-006       0.008  8.628e-006      -5.064
Hfo_wOHAsO4-3    1.573e-006       0.001  1.573e-006      -5.803
Hfo_wOFe+        1.443e-006       0.001  1.443e-006      -5.841
Hfo_wOCa+        1.282e-006       0.001  1.282e-006      -5.892
Hfo_wOHSO4-2     4.904e-007       0.000  4.904e-007      -6.309
Hfo_wSO4-        3.024e-007       0.000  3.024e-007      -6.519
Hfo_wOMn+        2.980e-007       0.000  2.980e-007      -6.526
Hfo_wOFeOH       6.154e-008       0.000  6.154e-008      -7.211
Hfo_wHAsO4-      5.329e-008       0.000  5.329e-008      -7.273
Hfo_wH2AsO4      2.121e-009       0.000  2.121e-009      -8.673
Hfo_wOBa+        1.468e-011       0.000  1.468e-011     -10.833
Hfo_wH2AsO3      3.066e-015       0.000  3.066e-015     -14.513

Mno           
-2.139e-006  Surface charge, eq

Mno_          
 1.336e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         1.047e-006       0.784  1.047e-006      -5.980
Mno_O3Mn         1.271e-007       0.095  1.271e-007      -6.896
Mno_O3Ca         9.336e-008       0.070  9.336e-008      -7.030
Mno_O3Na-        2.318e-008       0.017  2.318e-008      -7.635
Mno_O3H-         2.275e-008       0.017  2.275e-008      -7.643
Mno_O3Mg         1.944e-008       0.015  1.944e-008      -7.711
Mno_O3HMn+       1.101e-009       0.001  1.101e-009      -8.958
Mno_O3HCa+       7.059e-010       0.001  7.059e-010      -9.151
Mno_O3Ba         5.033e-010       0.000  5.033e-010      -9.298



Mno_O3HMg+       9.955e-011       0.000  9.955e-011     -10.002
Mno_O3HNa        4.699e-011       0.000  4.699e-011     -10.328
Mno_O3HBa+       6.806e-012       0.000  6.806e-012     -11.167
Mno_O3H2         3.712e-013       0.000  3.712e-013     -12.430
Mno_O3H3+        1.620e-018       0.000  1.620e-018     -17.790
Mno_O3H3Cl       4.233e-021       0.000  4.233e-021     -20.373

-----------------------------------------
Beginning of batch-reaction calculations.
-----------------------------------------

Reaction step 1.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.61   17.00   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.936e-002 -6.408e-004
Goethite             0.00   -1.00   -1.00   5.300e-002  5.300e-002 -3.202e-006
Manganite          -11.59   13.75   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.31  -10.70  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -1.98  -12.43  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.07  -11.63   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.744e-004  Surface charge, eq

Hfo_s         
 2.650e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.860e-005       0.702  1.860e-005      -4.730
Hfo_sOHCa+2      7.596e-006       0.287  7.596e-006      -5.119
Hfo_sOH          1.401e-007       0.005  1.401e-007      -6.854
Hfo_sOFe+        9.801e-008       0.004  9.801e-008      -7.009
Hfo_sOH2+        2.872e-008       0.001  2.872e-008      -7.542
Hfo_sOHBa+2      1.651e-008       0.001  1.651e-008      -7.782
Hfo_sO-          1.565e-008       0.001  1.565e-008      -7.805

Hfo           
 2.744e-004  Surface charge, eq

Hfo_w         
 1.060e-003  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          6.667e-004       0.629  6.667e-004      -3.176
Hfo_wOH2+        1.367e-004       0.129  1.367e-004      -3.864
Hfo_wO-          7.450e-005       0.070  7.450e-005      -4.128
Hfo_wOMn+        7.034e-005       0.066  7.034e-005      -4.153
Hfo_wOMg+        5.235e-005       0.049  5.235e-005      -4.281
Hfo_wOCa+        5.205e-005       0.049  5.205e-005      -4.284
Hfo_wOFe+        4.354e-006       0.004  4.354e-006      -5.361
Hfo_wH2AsO3      1.355e-006       0.001  1.355e-006      -5.868
Hfo_wOFeOH       1.114e-006       0.001  1.114e-006      -5.953
Hfo_wOHSO4-2     3.891e-007       0.000  3.891e-007      -6.410
Hfo_wSO4-        3.998e-008       0.000  3.998e-008      -7.398
Hfo_wOBa+        1.635e-009       0.000  1.635e-009      -8.787
Hfo_wOHAsO4-3    1.863e-011       0.000  1.863e-011     -10.730
Hfo_wHAsO4-      1.753e-014       0.000  1.753e-014     -13.756
Hfo_wH2AsO4      1.163e-016       0.000  1.163e-016     -15.934

Mno           
-2.052e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.370e-027       0.000  3.370e-027     -26.472
Mno_O3-2         1.016e-027       0.000  1.016e-027     -26.993
Mno_O3Ca         4.259e-028       0.000  4.259e-028     -27.371
Mno_O3Na-        2.212e-029       0.000  2.212e-029     -28.655
Mno_O3Mg         9.160e-030       0.000  9.160e-030     -29.038
Mno_O3Ba         6.296e-030       0.000  6.296e-030     -29.201
Mno_O3HMn+       4.866e-030       0.000  4.866e-030     -29.313
Mno_O3H-         3.678e-030       0.000  3.678e-030     -29.434
Mno_O3HCa+       5.367e-031       0.000  5.367e-031     -30.270
Mno_O3HBa+       1.419e-032       0.000  1.419e-032     -31.848
Mno_O3HMg+       7.816e-033       0.000  7.816e-033     -32.107
Mno_O3HNa        7.471e-033       0.000  7.471e-033     -32.127
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        7.275e-042       0.000  7.275e-042     -41.138
Mno_O3H3Cl       1.868e-044       0.000  1.868e-044     -43.729

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.788e-007  2.788e-007
Ba               5.386e-007  5.387e-007
C                1.408e-003  1.408e-003
Ca               7.527e-004  7.527e-004
Cl               9.873e-005  9.873e-005
Fe               2.688e-007  2.688e-007
K                1.893e-005  1.893e-005
Mg               4.243e-005  4.243e-005
Mn               6.482e-006  6.482e-006
Na               2.175e-004  2.175e-004
S                2.086e-004  2.086e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.978      Charge balance
                                       pe  =  -4.731      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.679e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.456e-003
                       Total CO2 (mol/kg)  =  1.407e-003



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  =  2.632e-005
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =   0.74
                               Iterations  =  25
                                  Total H  = 1.110140e+002
                                  Total O  = 5.551100e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.008e-006  9.520e-007    -5.997    -6.021    -0.025
   H+                    1.108e-008  1.052e-008    -7.955    -7.978    -0.023
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.788e-007
   AsS(OH)(HS)-          2.704e-007  2.554e-007    -6.568    -6.593    -0.025
   H3AsO3                7.898e-009  7.903e-009    -8.102    -8.102     0.000
   H2AsO3-               5.632e-010  5.321e-010    -9.249    -9.274    -0.025
   HAsO3-2               1.267e-016  1.010e-016   -15.897   -15.996    -0.099
   H4AsO3+               4.358e-017  4.117e-017   -16.361   -16.385    -0.025
   As3S4(HS)2-           3.091e-018  2.921e-018   -17.510   -17.534    -0.025
   AsO3-3                3.194e-024  1.916e-024   -23.496   -23.718    -0.222
As(5)           4.888e-015
   HAsO4-2               4.332e-015  3.452e-015   -14.363   -14.462    -0.099
   H2AsO4-               5.553e-016  5.246e-016   -15.256   -15.280    -0.025
   AsO4-3                1.225e-018  7.349e-019   -17.912   -18.134    -0.222
   H3AsO4                1.100e-021  1.101e-021   -20.959   -20.958     0.000
Ba              5.386e-007
   Ba+2                  5.128e-007  4.086e-007    -6.290    -6.389    -0.099
   BaSO4                 1.937e-008  1.938e-008    -7.713    -7.713     0.000
   BaHCO3+               5.298e-009  5.006e-009    -8.276    -8.301    -0.025
   BaCO3                 1.203e-009  1.203e-009    -8.920    -8.920     0.000
   BaOH+                 1.394e-012  1.317e-012   -11.856   -11.881    -0.025
C(-4)           7.850e-007
   CH4                   7.850e-007  7.855e-007    -6.105    -6.105     0.000
C(4)            1.407e-003
   HCO3-                 1.351e-003  1.278e-003    -2.869    -2.893    -0.024
   CO2                   3.020e-005  3.022e-005    -4.520    -4.520     0.000
   CaHCO3+               1.003e-005  9.473e-006    -4.999    -5.024    -0.025
   CO3-2                 7.120e-006  5.700e-006    -5.148    -5.244    -0.097
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 1.587e-006  1.588e-006    -5.799    -5.799     0.000
   MgHCO3+               5.202e-007  4.915e-007    -6.284    -6.308    -0.025
   MnHCO3+               4.229e-007  3.996e-007    -6.374    -6.398    -0.025
   MgCO3                 1.787e-007  1.788e-007    -6.748    -6.748     0.000
   NaHCO3                1.475e-007  1.476e-007    -6.831    -6.831     0.000
   NaCO3-                2.307e-008  2.180e-008    -7.637    -7.662    -0.025
   FeCO3                 8.961e-009  8.967e-009    -8.048    -8.047     0.000
   FeHCO3+               8.870e-009  8.381e-009    -8.052    -8.077    -0.025
   BaHCO3+               5.298e-009  5.006e-009    -8.276    -8.301    -0.025
   BaCO3                 1.203e-009  1.203e-009    -8.920    -8.920     0.000
Ca              7.527e-004
   Ca+2                  7.261e-004  5.811e-004    -3.139    -3.236    -0.097
   CaSO4                 1.097e-005  1.097e-005    -4.960    -4.960     0.000
   CaHCO3+               1.003e-005  9.473e-006    -4.999    -5.024    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaOH+                 9.707e-009  9.172e-009    -8.013    -8.038    -0.025
   CaHSO4+               7.154e-013  6.759e-013   -12.145   -12.170    -0.025
Cl              9.873e-005
   Cl-                   9.873e-005  9.324e-005    -4.006    -4.030    -0.025
   MnCl+                 1.410e-009  1.332e-009    -8.851    -8.875    -0.025
   FeCl+                 8.933e-012  8.440e-012   -11.049   -11.074    -0.025
   MnCl2                 5.420e-014  5.423e-014   -13.266   -13.266     0.000
   MnCl3-                1.474e-018  1.393e-018   -17.832   -17.856    -0.025
   FeCl+2                4.108e-028  3.274e-028   -27.386   -27.485    -0.099
   FeCl2+                1.443e-031  1.364e-031   -30.841   -30.865    -0.025



   FeCl3                 1.271e-036  1.271e-036   -35.896   -35.896     0.000
Fe(2)           2.688e-007
   Fe(HS)2               1.645e-007  1.646e-007    -6.784    -6.784     0.000
   Fe+2                  8.229e-008  6.557e-008    -7.085    -7.183    -0.099
   FeCO3                 8.961e-009  8.967e-009    -8.048    -8.047     0.000
   FeHCO3+               8.870e-009  8.381e-009    -8.052    -8.077    -0.025
   FeOH+                 2.087e-009  1.972e-009    -8.680    -8.705    -0.025
   FeSO4                 1.103e-009  1.104e-009    -8.957    -8.957     0.000
   Fe(HS)3-              1.007e-009  9.510e-010    -8.997    -9.022    -0.025
   FeCl+                 8.933e-012  8.440e-012   -11.049   -11.074    -0.025
   Fe(OH)2               1.595e-012  1.596e-012   -11.797   -11.797     0.000
   Fe(OH)3-              5.969e-015  5.639e-015   -14.224   -14.249    -0.025
   FeHSO4+               8.073e-017  7.627e-017   -16.093   -16.118    -0.025
Fe(3)           3.243e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              2.528e-015  2.389e-015   -14.597   -14.622    -0.025
   Fe(OH)2+              2.379e-015  2.248e-015   -14.624   -14.648    -0.025
   FeOH+2                8.959e-020  7.139e-020   -19.048   -19.146    -0.099
   Fe+3                  1.938e-025  1.163e-025   -24.713   -24.935    -0.222
   FeSO4+                1.277e-025  1.206e-025   -24.894   -24.918    -0.025
   FeCl+2                4.108e-028  3.274e-028   -27.386   -27.485    -0.099
   Fe(SO4)2-             2.644e-028  2.498e-028   -27.578   -27.602    -0.025
   FeCl2+                1.443e-031  1.364e-031   -30.841   -30.865    -0.025
   FeHSO4+2              4.263e-033  3.397e-033   -32.370   -32.469    -0.099
   FeCl3                 1.271e-036  1.271e-036   -35.896   -35.896     0.000
   Fe2(OH)2+4            3.402e-037  1.372e-037   -36.468   -36.863    -0.394
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.575   -49.191    -0.616
H(0)            4.538e-010
   H2                    2.269e-010  2.271e-010    -9.644    -9.644     0.000
K               1.893e-005
   K+                    1.891e-005  1.786e-005    -4.723    -4.748    -0.025
   KSO4-                 1.257e-008  1.188e-008    -7.901    -7.925    -0.025
Mg              4.243e-005
   Mg+2                  4.099e-005  3.287e-005    -4.387    -4.483    -0.096
   MgSO4                 7.286e-007  7.291e-007    -6.137    -6.137     0.000
   MgHCO3+               5.202e-007  4.915e-007    -6.284    -6.308    -0.025
   MgCO3                 1.787e-007  1.788e-007    -6.748    -6.748     0.000
   MgOH+                 1.201e-008  1.135e-008    -7.920    -7.945    -0.025
Mn(2)           6.482e-006
   Mn+2                  4.402e-006  3.508e-006    -5.356    -5.455    -0.099
   MnCO3                 1.587e-006  1.588e-006    -5.799    -5.799     0.000
   MnHCO3+               4.229e-007  3.996e-007    -6.374    -6.398    -0.025
   MnSO4                 5.900e-008  5.903e-008    -7.229    -7.229     0.000
   MnOH+                 9.076e-009  8.575e-009    -8.042    -8.067    -0.025
   MnCl+                 1.410e-009  1.332e-009    -8.851    -8.875    -0.025
   MnCl2                 5.420e-014  5.423e-014   -13.266   -13.266     0.000
   Mn(OH)3-              5.061e-017  4.782e-017   -16.296   -16.320    -0.025
   MnCl3-                1.474e-018  1.393e-018   -17.832   -17.856    -0.025
Mn(3)           3.355e-036
   Mn+3                  3.355e-036  2.013e-036   -35.474   -35.696    -0.222
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -78.896   -78.995    -0.099
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.085   -93.110    -0.025
Na              2.175e-004
   Na+                   2.173e-004  2.053e-004    -3.663    -3.688    -0.024
   NaHCO3                1.475e-007  1.476e-007    -6.831    -6.831     0.000
   NaSO4-                1.031e-007  9.739e-008    -6.987    -7.011    -0.025
   NaCO3-                2.307e-008  2.180e-008    -7.637    -7.662    -0.025
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.093   -73.092     0.000
S(-2)           7.829e-005
   HS-                   5.617e-005  5.307e-005    -4.251    -4.275    -0.025
   H2S                   4.876e-006  4.879e-006    -5.312    -5.312     0.000
   S5-2                  1.569e-006  1.282e-006    -5.804    -5.892    -0.088
   S4-2                  9.207e-007  7.482e-007    -6.036    -6.126    -0.090
   S6-2                  8.076e-007  6.637e-007    -6.093    -6.178    -0.085



   AsS(OH)(HS)-          2.704e-007  2.554e-007    -6.568    -6.593    -0.025
   Fe(HS)2               1.645e-007  1.646e-007    -6.784    -6.784     0.000
   Fe(HS)3-              1.007e-009  9.510e-010    -8.997    -9.022    -0.025
   S-2                   7.649e-010  6.095e-010    -9.116    -9.215    -0.099
   S3-2                  3.265e-010  2.636e-010    -9.486    -9.579    -0.093
   S2-2                  1.862e-011  1.496e-011   -10.730   -10.825    -0.095
   As3S4(HS)2-           3.091e-018  2.921e-018   -17.510   -17.534    -0.025
S(6)            1.303e-004
   SO4-2                 1.184e-004  9.463e-005    -3.927    -4.024    -0.097
   CaSO4                 1.097e-005  1.097e-005    -4.960    -4.960     0.000
   MgSO4                 7.286e-007  7.291e-007    -6.137    -6.137     0.000
   NaSO4-                1.031e-007  9.739e-008    -6.987    -7.011    -0.025
   MnSO4                 5.900e-008  5.903e-008    -7.229    -7.229     0.000
   BaSO4                 1.937e-008  1.938e-008    -7.713    -7.713     0.000
   KSO4-                 1.257e-008  1.188e-008    -7.901    -7.925    -0.025
   FeSO4                 1.103e-009  1.104e-009    -8.957    -8.957     0.000
   HSO4-                 1.024e-010  9.675e-011    -9.990   -10.014    -0.025
   CaHSO4+               7.154e-013  6.759e-013   -12.145   -12.170    -0.025
   FeHSO4+               8.073e-017  7.627e-017   -16.093   -16.118    -0.025
   FeSO4+                1.277e-025  1.206e-025   -24.894   -24.918    -0.025
   Fe(SO4)2-             2.644e-028  2.498e-028   -27.578   -27.602    -0.025
   FeHSO4+2              4.263e-033  3.397e-033   -32.370   -32.469    -0.099

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -2.90   -7.26   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.82  -16.20   -1.38  As2O3
Artinite         -7.85    1.75    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -50.14  -41.92    8.23  As2O5
As2S3(am)        -8.06  -52.96  -44.90  As2S3
As_native        -5.31  -17.84  -12.53  As
Ba3(AsO4)2       -5.32  -55.43  -50.11  Ba3(AsO4)2
Barite           -0.44  -10.41   -9.97  BaSO4
Birnessite      -26.61   17.00   43.60  MnO2
Bixbyite        -22.91  -23.52   -0.61  Mn2O3
Brucite          -5.37   11.47   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -27.07  -45.97  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -3.24   -6.10   -2.86  CH4
Claudetite      -14.86  -16.20   -1.34  As2O3
CO2(g)           -3.05   -4.52   -1.47  CO2
Dolomite         -1.12  -18.21  -17.09  CaMg(CO3)2
Dolomite(d)      -1.67  -18.21  -16.54  CaMg(CO3)2
Epsomite         -6.37   -8.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.56   -4.60   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.45    6.77   20.22  Fe3(OH)8
FeS(ppt)          0.43   -3.48   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          2.79  -42.24  -45.03  Fe3S4
Gypsum           -2.68   -7.26   -4.58  CaSO4:2H2O
H2(g)            -6.49   -9.64   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.31   -5.31   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.03   38.00   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.69  -37.66  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.67  -27.44   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -30.51  -40.34   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -30.52  -39.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -33.39  -38.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -37.57  -42.96   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.17   -3.48   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.70   -9.73   -8.03  MgCO3
Magnetite         3.04    6.77    3.74  Fe3O4
Manganite       -11.59   13.75   25.34  MnOOH
Melanterite      -9.00  -11.21   -2.21  FeSO4:7H2O
Mirabilite      -10.29  -11.40   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -77.75  -83.46   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -23.93  -52.63  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.23  -13.52    2.71  MnCl2:4H2O
MnS(Green)       -5.55   -1.75    3.80  MnS
MnSO4           -12.15   -9.48    2.67  MnSO4
Nahcolite        -6.03   -6.58   -0.55  NaHCO3
Natron          -11.31  -12.62   -1.31  Na2CO3:10H2O
Nesquehonite     -4.11   -9.73   -5.62  MgCO3:3H2O
Nsutite         -25.57   17.00   42.56  MnO2
O2(g)           -70.20  -73.09   -2.89  O2
Orpiment         -6.66  -52.96  -46.30  As2S3
Portlandite     -10.08   12.72   22.80  Ca(OH)2
Pyrite            9.24   -9.24  -18.48  FeS2
Pyrochroite      -4.70   10.50   15.20  Mn(OH)2
Pyrolusite      -24.38   17.00   41.38  MnO2
Realgar          -3.66  -23.60  -19.94  AsS
Rhodochrosite     0.43  -10.70  -11.13  MnCO3
Rhodochrosite(d)  -0.31  -10.70  -10.39  MnCO3
Scorodite       -22.82  -43.07  -20.25  FeAsO4:2H2O
Siderite         -1.54  -12.43  -10.89  FeCO3
Siderite(d)(3)   -1.98  -12.43  -10.45  FeCO3
Sulfur           -3.65  -18.68  -15.03  S
Thenardite      -11.22  -11.40   -0.18  Na2SO4
Thermonatrite   -12.74  -12.62    0.13  Na2CO3:H2O
Trona           -18.41  -19.20   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.07  -11.63   -8.56  BaCO3

Reaction step 2.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.90   16.71   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.934e-002 -6.563e-004
Goethite             0.00   -1.00   -1.00   5.300e-002  5.299e-002 -7.180e-006
Manganite          -11.78   13.56   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.25  -10.64  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -1.74  -12.19  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.08  -11.64   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 3.028e-004  Surface charge, eq

Hfo_s         
 2.650e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.833e-005       0.692  1.832e-005      -4.737
Hfo_sOHCa+2      7.821e-006       0.295  7.821e-006      -5.107
Hfo_sOFe+        1.474e-007       0.006  1.474e-007      -6.831
Hfo_sOH          1.390e-007       0.005  1.390e-007      -6.857
Hfo_sOH2+        3.384e-008       0.001  3.384e-008      -7.471
Hfo_sOHBa+2      1.678e-008       0.001  1.678e-008      -7.775
Hfo_sO-          1.308e-008       0.000  1.308e-008      -7.883

Hfo           
 3.028e-004  Surface charge, eq

Hfo_w         
 1.060e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          6.638e-004       0.626  6.638e-004      -3.178
Hfo_wOH2+        1.616e-004       0.152  1.616e-004      -3.792
Hfo_wOMn+        6.950e-005       0.066  6.950e-005      -4.158
Hfo_wO-          6.246e-005       0.059  6.246e-005      -4.204
Hfo_wOMg+        4.842e-005       0.046  4.842e-005      -4.315
Hfo_wOCa+        4.527e-005       0.043  4.527e-005      -4.344
Hfo_wOFe+        6.569e-006       0.006  6.569e-006      -5.183
Hfo_wOFeOH       1.416e-006       0.001  1.416e-006      -5.849
Hfo_wH2AsO3      7.448e-007       0.001  7.448e-007      -6.128
Hfo_wOHSO4-2     1.034e-007       0.000  1.034e-007      -6.986
Hfo_wSO4-        1.261e-008       0.000  1.261e-008      -7.899
Hfo_wOBa+        1.404e-009       0.000  1.404e-009      -8.853
Hfo_wOHAsO4-3    3.756e-012       0.000  3.756e-012     -11.425
Hfo_wHAsO4-      4.983e-015       0.000  4.983e-015     -14.302
Hfo_wH2AsO4      3.926e-017       0.000  3.926e-017     -16.406

Mno           
-3.983e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.711e-029       0.000  7.711e-029     -28.113
Mno_O3-2         1.973e-029       0.000  1.973e-029     -28.705
Mno_O3Ca         8.580e-030       0.000  8.580e-030     -29.067
Mno_O3Na-        4.294e-031       0.000  4.294e-031     -30.367
Mno_O3Mg         1.962e-031       0.000  1.962e-031     -30.707
Mno_O3HMn+       1.322e-031       0.000  1.322e-031     -30.879
Mno_O3Ba         1.252e-031       0.000  1.252e-031     -30.902
Mno_O3H-         8.481e-032       0.000  8.481e-032     -31.072
Mno_O3HCa+       1.284e-032       0.000  1.284e-032     -31.892
Mno_O3HBa+       3.351e-034       0.000  3.351e-034     -33.475
Mno_O3HMg+       1.988e-034       0.000  1.988e-034     -33.702
Mno_O3HNa        1.722e-034       0.000  1.722e-034     -33.764
Mno_O3H2         2.737e-037       0.000  2.737e-037     -36.563
Mno_O3H3+        2.365e-043       0.000  2.365e-043     -42.626
Mno_O3H3Cl       6.070e-046       0.000  6.070e-046     -45.217

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               8.885e-007  8.885e-007
Ba               5.386e-007  5.386e-007
C                1.623e-003  1.623e-003
Ca               7.747e-004  7.747e-004
Cl               9.873e-005  9.873e-005
Fe               1.681e-006  1.681e-006
K                1.893e-005  1.893e-005
Mg               4.635e-005  4.635e-005
Mn               7.598e-006  7.598e-006
Na               2.175e-004  2.175e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.904      Charge balance
                                       pe  =  -4.763      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.711e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.732e-003
                       Total CO2 (mol/kg)  =  1.616e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.105e-006
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -0.06
                               Iterations  =  34
                                  Total H  = 1.110144e+002
                                  Total O  = 5.551126e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   8.489e-007  8.018e-007    -6.071    -6.096    -0.025
   H+                    1.316e-008  1.249e-008    -7.881    -7.904    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           8.885e-007
   AsS(OH)(HS)-          8.839e-007  8.349e-007    -6.054    -6.078    -0.025
   H3AsO3                4.362e-009  4.365e-009    -8.360    -8.360     0.000
   H2AsO3-               2.621e-010  2.475e-010    -9.582    -9.606    -0.025
   As3S4(HS)2-           1.522e-016  1.438e-016   -15.817   -15.842    -0.025
   HAsO3-2               4.970e-017  3.956e-017   -16.304   -16.403    -0.099
   H4AsO3+               2.859e-017  2.700e-017   -16.544   -16.569    -0.025
   AsO3-3                1.057e-024  6.321e-025   -23.976   -24.199    -0.223
As(5)           1.202e-015
   HAsO4-2               1.043e-015  8.300e-016   -14.982   -15.081    -0.099
   H2AsO4-               1.586e-016  1.498e-016   -15.800   -15.825    -0.025
   AsO4-3                2.488e-019  1.488e-019   -18.604   -18.827    -0.223
   H3AsO4                3.729e-022  3.731e-022   -21.428   -21.428     0.000
Ba              5.386e-007
   Ba+2                  5.259e-007  4.185e-007    -6.279    -6.378    -0.099
   BaHCO3+               6.213e-009  5.869e-009    -8.207    -8.231    -0.025
   BaSO4                 5.295e-009  5.298e-009    -8.276    -8.276     0.000
   BaCO3                 1.187e-009  1.188e-009    -8.925    -8.925     0.000
   BaOH+                 1.203e-012  1.136e-012   -11.920   -11.945    -0.025
C(-4)           7.515e-006
   CH4                   7.515e-006  7.520e-006    -5.124    -5.124     0.000
C(4)            1.616e-003
   HCO3-                 1.547e-003  1.463e-003    -2.811    -2.835    -0.024
   CO2                   4.104e-005  4.106e-005    -4.387    -4.387     0.000
   CaHCO3+               1.191e-005  1.125e-005    -4.924    -4.949    -0.025
   CO3-2                 6.872e-006  5.495e-006    -5.163    -5.260    -0.097
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 1.803e-006  1.804e-006    -5.744    -5.744     0.000
   MgHCO3+               6.571e-007  6.206e-007    -6.182    -6.207    -0.025
   MnHCO3+               5.707e-007  5.390e-007    -6.244    -6.268    -0.025



   MgCO3                 1.900e-007  1.901e-007    -6.721    -6.721     0.000
   NaHCO3                1.688e-007  1.689e-007    -6.773    -6.772     0.000
   NaCO3-                2.224e-008  2.101e-008    -7.653    -7.678    -0.025
   FeHCO3+               1.828e-008  1.726e-008    -7.738    -7.763    -0.025
   FeCO3                 1.554e-008  1.555e-008    -7.808    -7.808     0.000
   BaHCO3+               6.213e-009  5.869e-009    -8.207    -8.231    -0.025
   BaCO3                 1.187e-009  1.188e-009    -8.925    -8.925     0.000
Ca              7.747e-004
   Ca+2                  7.542e-004  6.029e-004    -3.122    -3.220    -0.097
   CaHCO3+               1.191e-005  1.125e-005    -4.924    -4.949    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 3.036e-006  3.038e-006    -5.518    -5.517     0.000
   CaOH+                 8.484e-009  8.013e-009    -8.071    -8.096    -0.025
   CaHSO4+               2.353e-013  2.222e-013   -12.628   -12.653    -0.025
Cl              9.873e-005
   Cl-                   9.873e-005  9.321e-005    -4.006    -4.031    -0.025
   MnCl+                 1.662e-009  1.570e-009    -8.779    -8.804    -0.025
   FeCl+                 1.607e-011  1.518e-011   -10.794   -10.819    -0.025
   MnCl2                 6.383e-014  6.387e-014   -13.195   -13.195     0.000
   MnCl3-                1.736e-018  1.640e-018   -17.760   -17.785    -0.025
   FeCl+2                6.884e-028  5.479e-028   -27.162   -27.261    -0.099
   FeCl2+                2.415e-031  2.281e-031   -30.617   -30.642    -0.025
   FeCl3                 2.125e-036  2.126e-036   -35.673   -35.672     0.000
Fe(2)           1.681e-006
   Fe(HS)2               1.475e-006  1.476e-006    -5.831    -5.831     0.000
   Fe+2                  1.483e-007  1.180e-007    -6.829    -6.928    -0.099
   Fe(HS)3-              2.016e-008  1.904e-008    -7.696    -7.720    -0.025
   FeHCO3+               1.828e-008  1.726e-008    -7.738    -7.763    -0.025
   FeCO3                 1.554e-008  1.555e-008    -7.808    -7.808     0.000
   FeOH+                 3.164e-009  2.989e-009    -8.500    -8.525    -0.025
   FeSO4                 5.297e-010  5.300e-010    -9.276    -9.276     0.000
   FeCl+                 1.607e-011  1.518e-011   -10.794   -10.819    -0.025
   Fe(OH)2               2.036e-012  2.037e-012   -11.691   -11.691     0.000
   Fe(OH)3-              6.418e-015  6.062e-015   -14.193   -14.217    -0.025
   FeHSO4+               4.605e-017  4.350e-017   -16.337   -16.362    -0.025
Fe(3)           3.248e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.826e-015  2.669e-015   -14.549   -14.574    -0.025
   Fe(OH)4-              2.130e-015  2.012e-015   -14.672   -14.696    -0.025
   FeOH+2                1.265e-019  1.006e-019   -18.898   -18.997    -0.099
   Fe+3                  3.254e-025  1.946e-025   -24.488   -24.711    -0.223
   FeSO4+                5.707e-026  5.390e-026   -25.244   -25.268    -0.025
   FeCl+2                6.884e-028  5.479e-028   -27.162   -27.261    -0.099
   Fe(SO4)2-             3.154e-029  2.979e-029   -28.501   -28.526    -0.025
   FeCl2+                2.415e-031  2.281e-031   -30.617   -30.642    -0.025
   FeHSO4+2              2.264e-033  1.802e-033   -32.645   -32.744    -0.099
   FeCl3                 2.125e-036  2.126e-036   -35.673   -35.672     0.000
   Fe2(OH)2+4            6.797e-037  2.727e-037   -36.168   -36.564    -0.397
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.198   -48.818    -0.620
H(0)            7.394e-010
   H2                    3.697e-010  3.699e-010    -9.432    -9.432     0.000
K               1.893e-005
   K+                    1.892e-005  1.786e-005    -4.723    -4.748    -0.025
   KSO4-                 3.357e-009  3.170e-009    -8.474    -8.499    -0.025
Mg              4.635e-005
   Mg+2                  4.528e-005  3.626e-005    -4.344    -4.441    -0.096
   MgHCO3+               6.571e-007  6.206e-007    -6.182    -6.207    -0.025
   MgSO4                 2.146e-007  2.147e-007    -6.668    -6.668     0.000
   MgCO3                 1.900e-007  1.901e-007    -6.721    -6.721     0.000
   MgOH+                 1.116e-008  1.054e-008    -7.952    -7.977    -0.025
Mn(2)           7.598e-006
   Mn+2                  5.195e-006  4.134e-006    -5.284    -5.384    -0.099
   MnCO3                 1.803e-006  1.804e-006    -5.744    -5.744     0.000
   MnHCO3+               5.707e-007  5.390e-007    -6.244    -6.268    -0.025
   MnSO4                 1.856e-008  1.857e-008    -7.731    -7.731     0.000
   MnOH+                 9.011e-009  8.511e-009    -8.045    -8.070    -0.025
   MnCl+                 1.662e-009  1.570e-009    -8.779    -8.804    -0.025



   MnCl2                 6.383e-014  6.387e-014   -13.195   -13.195     0.000
   Mn(OH)3-              3.564e-017  3.366e-017   -16.448   -16.473    -0.025
   MnCl3-                1.736e-018  1.640e-018   -17.760   -17.785    -0.025
Mn(3)           3.689e-036
   Mn+3                  3.689e-036  2.207e-036   -35.433   -35.656    -0.223
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.546   -79.645    -0.099
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.767   -93.792    -0.025
Na              2.175e-004
   Na+                   2.173e-004  2.053e-004    -3.663    -3.688    -0.025
   NaHCO3                1.688e-007  1.689e-007    -6.773    -6.772     0.000
   NaSO4-                2.752e-008  2.599e-008    -7.560    -7.585    -0.025
   NaCO3-                2.224e-008  2.101e-008    -7.653    -7.678    -0.025
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.517   -73.516     0.000
S(-2)           1.739e-004
   HS-                   1.254e-004  1.185e-004    -3.902    -3.926    -0.025
   H2S                   1.292e-005  1.293e-005    -4.889    -4.888     0.000
   S5-2                  2.953e-006  2.411e-006    -5.530    -5.618    -0.088
   S4-2                  1.733e-006  1.407e-006    -5.761    -5.852    -0.091
   S6-2                  1.520e-006  1.248e-006    -5.818    -5.904    -0.086
   Fe(HS)2               1.475e-006  1.476e-006    -5.831    -5.831     0.000
   AsS(OH)(HS)-          8.839e-007  8.349e-007    -6.054    -6.078    -0.025
   Fe(HS)3-              2.016e-008  1.904e-008    -7.696    -7.720    -0.025
   S-2                   1.440e-009  1.146e-009    -8.842    -8.941    -0.099
   S3-2                  6.145e-010  4.957e-010    -9.211    -9.305    -0.093
   S2-2                  3.505e-011  2.813e-011   -10.455   -10.551    -0.095
   As3S4(HS)2-           1.522e-016  1.438e-016   -15.817   -15.842    -0.025
S(6)            3.495e-005
   SO4-2                 3.164e-005  2.526e-005    -4.500    -4.598    -0.098
   CaSO4                 3.036e-006  3.038e-006    -5.518    -5.517     0.000
   MgSO4                 2.146e-007  2.147e-007    -6.668    -6.668     0.000
   NaSO4-                2.752e-008  2.599e-008    -7.560    -7.585    -0.025
   MnSO4                 1.856e-008  1.857e-008    -7.731    -7.731     0.000
   BaSO4                 5.295e-009  5.298e-009    -8.276    -8.276     0.000
   KSO4-                 3.357e-009  3.170e-009    -8.474    -8.499    -0.025
   FeSO4                 5.297e-010  5.300e-010    -9.276    -9.276     0.000
   HSO4-                 3.246e-011  3.066e-011   -10.489   -10.513    -0.025
   CaHSO4+               2.353e-013  2.222e-013   -12.628   -12.653    -0.025
   FeHSO4+               4.605e-017  4.350e-017   -16.337   -16.362    -0.025
   FeSO4+                5.707e-026  5.390e-026   -25.244   -25.268    -0.025
   Fe(SO4)2-             3.154e-029  2.979e-029   -28.501   -28.526    -0.025
   FeHSO4+2              2.264e-033  1.802e-033   -32.645   -32.744    -0.099

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.46   -7.82   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.34  -16.72   -1.38  As2O3
Artinite         -7.93    1.67    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.08  -42.86    8.23  As2O5
As2S3(am)        -7.31  -52.21  -44.90  As2S3
As_native        -5.25  -17.78  -12.53  As
Ba3(AsO4)2       -6.68  -56.79  -50.11  Ba3(AsO4)2
Barite           -1.01  -10.98   -9.97  BaSO4
Birnessite      -26.90   16.71   43.60  MnO2
Bixbyite        -23.28  -23.89   -0.61  Mn2O3
Brucite          -5.47   11.37   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -28.41  -47.31  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -2.26   -5.12   -2.86  CH4
Claudetite      -15.38  -16.72   -1.34  As2O3
CO2(g)           -2.92   -4.39   -1.47  CO2
Dolomite         -1.09  -18.18  -17.09  CaMg(CO3)2



Dolomite(d)      -1.64  -18.18  -16.54  CaMg(CO3)2
Epsomite         -6.90   -9.04   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.54   -4.58   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.34    6.88   20.22  Fe3(OH)8
FeS(ppt)          0.96   -2.95   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          4.59  -40.44  -45.03  Fe3S4
Gypsum           -3.24   -7.82   -4.58  CaSO4:2H2O
H2(g)            -6.28   -9.43   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.89   -4.89   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.48   37.55   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.61  -37.58  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.67  -27.44   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -31.42  -41.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -31.44  -40.65   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -34.31  -39.59   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -38.42  -43.81   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.70   -2.95   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.67   -9.70   -8.03  MgCO3
Magnetite         3.14    6.88    3.74  Fe3O4
Manganite       -11.78   13.56   25.34  MnOOH
Melanterite      -9.32  -11.53   -2.21  FeSO4:7H2O
Mirabilite      -10.86  -11.97   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -79.39  -85.11   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.10  -53.81  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.15  -13.44    2.71  MnCl2:4H2O
MnS(Green)       -5.21   -1.41    3.80  MnS
MnSO4           -12.65   -9.98    2.67  MnSO4
Nahcolite        -5.97   -6.52   -0.55  NaHCO3
Natron          -11.32  -12.64   -1.31  Na2CO3:10H2O
Nesquehonite     -4.08   -9.70   -5.62  MgCO3:3H2O
Nsutite         -25.86   16.71   42.56  MnO2
O2(g)           -70.62  -73.52   -2.89  O2
Orpiment         -5.91  -52.21  -46.30  As2S3
Portlandite     -10.21   12.59   22.80  Ca(OH)2
Pyrite            9.98   -8.50  -18.48  FeS2
Pyrochroite      -4.78   10.42   15.20  Mn(OH)2
Pyrolusite      -24.67   16.71   41.38  MnO2
Realgar          -3.39  -23.33  -19.94  AsS
Rhodochrosite     0.49  -10.64  -11.13  MnCO3
Rhodochrosite(d)  -0.25  -10.64  -10.39  MnCO3
Scorodite       -23.29  -43.54  -20.25  FeAsO4:2H2O
Siderite         -1.30  -12.19  -10.89  FeCO3
Siderite(d)(3)   -1.74  -12.19  -10.45  FeCO3
Sulfur           -3.44  -18.47  -15.03  S
Thenardite      -11.79  -11.97   -0.18  Na2SO4
Thermonatrite   -12.76  -12.64    0.13  Na2CO3:H2O
Trona           -18.36  -19.16   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.08  -11.64   -8.56  BaCO3

Reaction step 3.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-004 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.18   16.42   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.931e-002 -6.924e-004
Goethite             0.00   -1.00   -1.00   5.300e-002  5.299e-002 -1.295e-005
Manganite          -11.95   13.39   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.21  -10.60  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -1.52  -11.97  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.10  -11.66   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.288e-004  Surface charge, eq

Hfo_s         
 2.649e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.801e-005       0.680  1.801e-005      -4.745
Hfo_sOHCa+2      8.067e-006       0.304  8.067e-006      -5.093
Hfo_sOFe+        2.167e-007       0.008  2.167e-007      -6.664
Hfo_sOH          1.366e-007       0.005  1.366e-007      -6.865
Hfo_sOH2+        3.834e-008       0.001  3.834e-008      -7.416
Hfo_sOHBa+2      1.655e-008       0.001  1.655e-008      -7.781
Hfo_sO-          1.115e-008       0.000  1.115e-008      -7.953

Hfo           
 3.288e-004  Surface charge, eq

Hfo_w         
 1.060e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          6.559e-004       0.619  6.559e-004      -3.183
Hfo_wOH2+        1.841e-004       0.174  1.841e-004      -3.735
Hfo_wOMn+        6.868e-005       0.065  6.868e-005      -4.163
Hfo_wO-          5.352e-005       0.051  5.352e-005      -4.271
Hfo_wOMg+        4.473e-005       0.042  4.473e-005      -4.349
Hfo_wOCa+        4.072e-005       0.038  4.072e-005      -4.390
Hfo_wOFe+        9.709e-006       0.009  9.709e-006      -5.013
Hfo_wOFeOH       1.815e-006       0.002  1.815e-006      -5.741
Hfo_wH2AsO3      5.640e-007       0.001  5.640e-007      -6.249
Hfo_wOHSO4-2     1.290e-008       0.000  1.290e-008      -7.889
Hfo_wSO4-        1.815e-009       0.000  1.815e-009      -8.741
Hfo_wOBa+        1.207e-009       0.000  1.207e-009      -8.918
Hfo_wOHAsO4-3    1.102e-012       0.000  1.102e-012     -11.958
Hfo_wHAsO4-      1.945e-015       0.000  1.945e-015     -14.711
Hfo_wH2AsO4      1.767e-017       0.000  1.767e-017     -16.753

Mno           
-2.998e-024  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.699e-024       0.000  6.699e-024     -23.174
Mno_O3-2         1.486e-024       0.000  1.486e-024     -23.828
Mno_O3Ca         6.785e-025       0.000  6.785e-025     -24.168
Mno_O3Na-        3.231e-026       0.000  3.231e-026     -25.491
Mno_O3Mg         1.594e-026       0.000  1.594e-026     -25.798
Mno_O3HMn+       1.325e-026       0.000  1.325e-026     -25.878
Mno_O3Ba         9.467e-027       0.000  9.467e-027     -26.024
Mno_O3H-         7.367e-027       0.000  7.367e-027     -26.133
Mno_O3HCa+       1.171e-027       0.000  1.171e-027     -26.932
Mno_O3HBa+       2.921e-029       0.000  2.921e-029     -28.534
Mno_O3HMg+       1.862e-029       0.000  1.862e-029     -28.730
Mno_O3HNa        1.494e-029       0.000  1.494e-029     -28.826
Mno_O3H2         2.742e-032       0.000  2.742e-032     -31.562
Mno_O3H3+        2.731e-038       0.000  2.731e-038     -37.564
Mno_O3H3Cl       7.003e-041       0.000  7.003e-041     -40.155

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.069e-006  1.069e-006
Ba               5.390e-007  5.390e-007
C                1.859e-003  1.859e-003
Ca               8.152e-004  8.152e-004
Cl               9.873e-005  9.873e-005
Fe               3.844e-006  3.844e-006
K                1.893e-005  1.893e-005
Mg               5.004e-005  5.004e-005
Mn               8.738e-006  8.738e-006
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.842      Charge balance
                                       pe  =  -4.814      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.836e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.914e-003
                       Total CO2 (mol/kg)  =  1.783e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.809e-005
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -0.71
                               Iterations  =  19
                                  Total H  = 1.110147e+002
                                  Total O  = 5.551158e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   7.370e-007  6.953e-007    -6.133    -6.158    -0.025
   H+                    1.520e-008  1.440e-008    -7.818    -7.842    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.069e-006
   AsS(OH)(HS)-          1.066e-006  1.005e-006    -5.972    -5.998    -0.025
   H3AsO3                3.343e-009  3.345e-009    -8.476    -8.476     0.000
   H2AsO3-               1.744e-010  1.645e-010    -9.759    -9.784    -0.025
   As3S4(HS)2-           3.540e-016  3.340e-016   -15.451   -15.476    -0.025
   HAsO3-2               2.879e-017  2.280e-017   -16.541   -16.642    -0.101
   H4AsO3+               2.530e-017  2.386e-017   -16.597   -16.622    -0.025
   AsO3-3                5.340e-025  3.160e-025   -24.272   -24.500    -0.228



As(5)           4.218e-016
   HAsO4-2               3.590e-016  2.843e-016   -15.445   -15.546    -0.101
   H2AsO4-               6.272e-017  5.917e-017   -16.203   -16.228    -0.025
   AsO4-3                7.471e-020  4.421e-020   -19.127   -19.354    -0.228
   H3AsO4                1.698e-022  1.700e-022   -21.770   -21.770     0.000
Ba              5.390e-007
   Ba+2                  5.304e-007  4.201e-007    -6.275    -6.377    -0.101
   BaHCO3+               6.858e-009  6.470e-009    -8.164    -8.189    -0.025
   BaCO3                 1.135e-009  1.136e-009    -8.945    -8.945     0.000
   BaSO4                 6.711e-010  6.715e-010    -9.173    -9.173     0.000
   BaOH+                 1.048e-012  9.886e-013   -11.980   -12.005    -0.025
C(-4)           7.630e-005
   CH4                   7.630e-005  7.635e-005    -4.117    -4.117     0.000
C(4)            1.783e-003
   HCO3-                 1.701e-003  1.607e-003    -2.769    -2.794    -0.025
   CO2                   5.198e-005  5.202e-005    -4.284    -4.284     0.000
   CaHCO3+               1.375e-005  1.297e-005    -4.862    -4.887    -0.025
   CO3-2                 6.577e-006  5.234e-006    -5.182    -5.281    -0.099
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 1.981e-006  1.982e-006    -5.703    -5.703     0.000
   MgHCO3+               7.791e-007  7.349e-007    -6.108    -6.134    -0.025
   MnHCO3+               7.238e-007  6.828e-007    -6.140    -6.166    -0.025
   MgCO3                 1.951e-007  1.952e-007    -6.710    -6.709     0.000
   NaHCO3                1.852e-007  1.853e-007    -6.732    -6.732     0.000
   FeHCO3+               3.467e-008  3.271e-008    -7.460    -7.485    -0.025
   FeCO3                 2.554e-008  2.556e-008    -7.593    -7.593     0.000
   NaCO3-                2.119e-008  1.999e-008    -7.674    -7.699    -0.025
   BaHCO3+               6.858e-009  6.470e-009    -8.164    -8.189    -0.025
   BaCO3                 1.135e-009  1.136e-009    -8.945    -8.945     0.000
Ca              8.152e-004
   Ca+2                  7.955e-004  6.329e-004    -3.099    -3.199    -0.099
   CaHCO3+               1.375e-005  1.297e-005    -4.862    -4.887    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.025e-007  4.028e-007    -6.395    -6.395     0.000
   CaOH+                 7.733e-009  7.295e-009    -8.112    -8.137    -0.025
   CaHSO4+               3.601e-014  3.397e-014   -13.444   -13.469    -0.025
Cl              9.873e-005
   Cl-                   9.873e-005  9.309e-005    -4.006    -4.031    -0.026
   MnCl+                 1.917e-009  1.808e-009    -8.717    -8.743    -0.025
   FeCl+                 2.773e-011  2.615e-011   -10.557   -10.582    -0.025
   MnCl2                 7.343e-014  7.347e-014   -13.134   -13.134     0.000
   MnCl3-                1.997e-018  1.884e-018   -17.700   -17.725    -0.025
   FeCl+2                1.059e-027  8.391e-028   -26.975   -27.076    -0.101
   FeCl2+                3.698e-031  3.489e-031   -30.432   -30.457    -0.025
   FeCl3                 3.246e-036  3.248e-036   -35.489   -35.488     0.000
Fe(2)           3.844e-006
   Fe(HS)2               3.467e-006  3.469e-006    -5.460    -5.460     0.000
   Fe+2                  2.570e-007  2.035e-007    -6.590    -6.691    -0.101
   Fe(HS)3-              5.538e-008  5.224e-008    -7.257    -7.282    -0.025
   FeHCO3+               3.467e-008  3.271e-008    -7.460    -7.485    -0.025
   FeCO3                 2.554e-008  2.556e-008    -7.593    -7.593     0.000
   FeOH+                 4.739e-009  4.470e-009    -8.324    -8.350    -0.025
   FeSO4                 1.154e-010  1.155e-010    -9.938    -9.938     0.000
   FeCl+                 2.773e-011  2.615e-011   -10.557   -10.582    -0.025
   Fe(OH)2               2.641e-012  2.643e-012   -11.578   -11.578     0.000
   Fe(OH)3-              7.229e-015  6.819e-015   -14.141   -14.166    -0.025
   FeHSO4+               1.158e-017  1.093e-017   -16.936   -16.962    -0.025
Fe(3)           3.264e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.263e-015  3.078e-015   -14.486   -14.512    -0.025
   Fe(OH)4-              1.849e-015  1.745e-015   -14.733   -14.758    -0.025
   FeOH+2                1.690e-019  1.338e-019   -18.772   -18.873    -0.101
   Fe+3                  5.044e-025  2.985e-025   -24.297   -24.525    -0.228
   FeSO4+                1.107e-026  1.044e-026   -25.956   -25.981    -0.025
   FeCl+2                1.059e-027  8.391e-028   -26.975   -27.076    -0.101
   Fe(SO4)2-             7.722e-031  7.285e-031   -30.112   -30.138    -0.025
   FeCl2+                3.698e-031  3.489e-031   -30.432   -30.457    -0.025



   FeHSO4+2              5.081e-034  4.024e-034   -33.294   -33.395    -0.101
   FeCl3                 3.246e-036  3.248e-036   -35.489   -35.488     0.000
   Fe2(OH)2+4            1.225e-036  4.821e-037   -35.912   -36.317    -0.405
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.876   -48.509    -0.633
H(0)            1.244e-009
   H2                    6.220e-010  6.224e-010    -9.206    -9.206     0.000
K               1.893e-005
   K+                    1.893e-005  1.785e-005    -4.723    -4.748    -0.026
   KSO4-                 4.240e-010  4.000e-010    -9.373    -9.398    -0.025
Mg              5.004e-005
   Mg+2                  4.903e-005  3.909e-005    -4.310    -4.408    -0.098
   MgHCO3+               7.791e-007  7.349e-007    -6.108    -6.134    -0.025
   MgCO3                 1.951e-007  1.952e-007    -6.710    -6.709     0.000
   MgSO4                 2.921e-008  2.923e-008    -7.534    -7.534     0.000
   MgOH+                 1.045e-008  9.857e-009    -7.981    -8.006    -0.025
Mn(2)           8.738e-006
   Mn+2                  6.020e-006  4.768e-006    -5.220    -5.322    -0.101
   MnCO3                 1.981e-006  1.982e-006    -5.703    -5.703     0.000
   MnHCO3+               7.238e-007  6.828e-007    -6.140    -6.166    -0.025
   MnOH+                 9.022e-009  8.511e-009    -8.045    -8.070    -0.025
   MnSO4                 2.703e-009  2.704e-009    -8.568    -8.568     0.000
   MnCl+                 1.917e-009  1.808e-009    -8.717    -8.743    -0.025
   MnCl2                 7.343e-014  7.347e-014   -13.134   -13.134     0.000
   Mn(OH)3-              2.684e-017  2.532e-017   -16.571   -16.597    -0.025
   MnCl3-                1.997e-018  1.884e-018   -17.700   -17.725    -0.025
Mn(3)           3.823e-036
   Mn+3                  3.823e-036  2.262e-036   -35.418   -35.645    -0.228
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.182   -80.283    -0.101
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.456   -94.481    -0.025
Na              2.175e-004
   Na+                   2.173e-004  2.051e-004    -3.663    -3.688    -0.025
   NaHCO3                1.852e-007  1.853e-007    -6.732    -6.732     0.000
   NaCO3-                2.119e-008  1.999e-008    -7.674    -7.699    -0.025
   NaSO4-                3.476e-009  3.279e-009    -8.459    -8.484    -0.025
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.968   -73.968     0.000
S(-2)           2.045e-004
   HS-                   1.466e-004  1.383e-004    -3.834    -3.859    -0.025
   H2S                   1.740e-005  1.741e-005    -4.760    -4.759     0.000
   Fe(HS)2               3.467e-006  3.469e-006    -5.460    -5.460     0.000
   S5-2                  3.001e-006  2.441e-006    -5.523    -5.612    -0.090
   S4-2                  1.761e-006  1.424e-006    -5.754    -5.846    -0.092
   S6-2                  1.544e-006  1.263e-006    -5.811    -5.898    -0.087
   AsS(OH)(HS)-          1.066e-006  1.005e-006    -5.972    -5.998    -0.025
   Fe(HS)3-              5.538e-008  5.224e-008    -7.257    -7.282    -0.025
   S-2                   1.465e-009  1.160e-009    -8.834    -8.935    -0.101
   S3-2                  6.247e-010  5.018e-010    -9.204    -9.299    -0.095
   S2-2                  3.564e-011  2.848e-011   -10.448   -10.545    -0.097
   As3S4(HS)2-           3.540e-016  3.340e-016   -15.451   -15.476    -0.025
S(6)            4.454e-006
   SO4-2                 4.015e-006  3.190e-006    -5.396    -5.496    -0.100
   CaSO4                 4.025e-007  4.028e-007    -6.395    -6.395     0.000
   MgSO4                 2.921e-008  2.923e-008    -7.534    -7.534     0.000
   NaSO4-                3.476e-009  3.279e-009    -8.459    -8.484    -0.025
   MnSO4                 2.703e-009  2.704e-009    -8.568    -8.568     0.000
   BaSO4                 6.711e-010  6.715e-010    -9.173    -9.173     0.000
   KSO4-                 4.240e-010  4.000e-010    -9.373    -9.398    -0.025
   FeSO4                 1.154e-010  1.155e-010    -9.938    -9.938     0.000
   HSO4-                 4.733e-012  4.465e-012   -11.325   -11.350    -0.025
   CaHSO4+               3.601e-014  3.397e-014   -13.444   -13.469    -0.025
   FeHSO4+               1.158e-017  1.093e-017   -16.936   -16.962    -0.025
   FeSO4+                1.107e-026  1.044e-026   -25.956   -25.981    -0.025
   Fe(SO4)2-             7.722e-031  7.285e-031   -30.112   -30.138    -0.025
   FeHSO4+2              5.081e-034  4.024e-034   -33.294   -33.395    -0.101



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -4.33   -8.69   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -8.01    1.59    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.77  -43.54    8.23  As2O5
As2S3(am)        -7.15  -52.05  -44.90  As2S3
As_native        -5.03  -17.56  -12.53  As
Ba3(AsO4)2       -7.73  -57.84  -50.11  Ba3(AsO4)2
Barite           -1.90  -11.87   -9.97  BaSO4
Birnessite      -27.18   16.42   43.60  MnO2
Bixbyite        -23.63  -24.24   -0.61  Mn2O3
Brucite          -5.56   11.28   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -29.40  -48.31  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -1.26   -4.12   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -2.82   -4.28   -1.47  CO2
Dolomite         -1.08  -18.17  -17.09  CaMg(CO3)2
Dolomite(d)      -1.63  -18.17  -16.54  CaMg(CO3)2
Epsomite         -7.76   -9.90   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.52   -4.56   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.23    6.99   20.22  Fe3(OH)8
FeS(ppt)          1.21   -2.71   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.22  -39.81  -45.03  Fe3S4
Gypsum           -4.11   -8.69   -4.58  CaSO4:2H2O
H2(g)            -6.06   -9.21   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.76   -4.76   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.89   37.14   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.58  -37.55  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.72  -27.48   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.02  -42.85   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.06  -42.27   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.93  -41.21   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.97  -45.36   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.94   -2.71   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.69   -8.03  MgCO3
Magnetite         3.26    6.99    3.74  Fe3O4
Manganite       -11.95   13.39   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -11.76  -12.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.07  -87.78   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.97  -54.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.09  -13.38    2.71  MnCl2:4H2O
MnS(Green)       -5.14   -1.34    3.80  MnS
MnSO4           -13.49  -10.82    2.67  MnSO4
Nahcolite        -5.93   -6.48   -0.55  NaHCO3
Natron          -11.35  -12.66   -1.31  Na2CO3:10H2O
Nesquehonite     -4.07   -9.69   -5.62  MgCO3:3H2O
Nsutite         -26.15   16.42   42.56  MnO2
O2(g)           -71.08  -73.97   -2.89  O2
Orpiment         -5.75  -52.05  -46.30  As2S3
Portlandite     -10.32   12.48   22.80  Ca(OH)2
Pyrite           10.13   -8.35  -18.48  FeS2
Pyrochroite      -4.84   10.36   15.20  Mn(OH)2
Pyrolusite      -24.96   16.42   41.38  MnO2
Realgar          -3.26  -23.20  -19.94  AsS
Rhodochrosite     0.53  -10.60  -11.13  MnCO3



Rhodochrosite(d)  -0.21  -10.60  -10.39  MnCO3
Scorodite       -23.63  -43.88  -20.25  FeAsO4:2H2O
Siderite         -1.08  -11.97  -10.89  FeCO3
Siderite(d)(3)   -1.52  -11.97  -10.45  FeCO3
Sulfur           -3.54  -18.56  -15.03  S
Thenardite      -12.69  -12.87   -0.18  Na2SO4
Thermonatrite   -12.78  -12.66    0.13  Na2CO3:H2O
Trona           -18.34  -19.14   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.10  -11.66   -8.56  BaCO3

Reaction step 4.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.30   16.30   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.926e-002 -7.388e-004
Goethite             0.00   -1.00   -1.00   5.300e-002  5.298e-002 -1.669e-005
Manganite          -12.04   13.30   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.18  -10.57  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -1.40  -11.85  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.12  -11.68   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.525e-004  Surface charge, eq

Hfo_s         
 2.649e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.769e-005       0.668  1.769e-005      -4.752
Hfo_sOHCa+2      8.339e-006       0.315  8.339e-006      -5.079
Hfo_sOFe+        2.608e-007       0.010  2.608e-007      -6.584
Hfo_sOH          1.340e-007       0.005  1.340e-007      -6.873
Hfo_sOH2+        4.274e-008       0.002  4.274e-008      -7.369
Hfo_sOHBa+2      1.614e-008       0.001  1.614e-008      -7.792
Hfo_sO-          9.622e-009       0.000  9.622e-009      -8.017

Hfo           
 3.525e-004  Surface charge, eq

Hfo_w         
 1.060e-003  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOH          6.465e-004       0.610  6.465e-004      -3.189
Hfo_wOH2+        2.062e-004       0.195  2.062e-004      -3.686
Hfo_wOMn+        6.780e-005       0.064  6.780e-005      -4.169
Hfo_wO-          4.643e-005       0.044  4.643e-005      -4.333
Hfo_wOMg+        4.124e-005       0.039  4.124e-005      -4.385
Hfo_wOCa+        3.723e-005       0.035  3.723e-005      -4.429
Hfo_wOFe+        1.174e-005       0.011  1.174e-005      -4.930
Hfo_wOFeOH       1.932e-006       0.002  1.932e-006      -5.714
Hfo_wH2AsO3      5.109e-007       0.000  5.109e-007      -6.292
Hfo_wOHSO4-2     6.066e-009       0.000  6.066e-009      -8.217
Hfo_wOBa+        1.042e-009       0.000  1.042e-009      -8.982
Hfo_wSO4-        9.699e-010       0.000  9.699e-010      -9.013
Hfo_wOHAsO4-3    5.837e-013       0.000  5.837e-013     -12.234
Hfo_wHAsO4-      1.330e-015       0.000  1.330e-015     -14.876
Hfo_wH2AsO4      1.373e-017       0.000  1.373e-017     -16.862

Mno           
-2.321e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.909e-029       0.000  5.909e-029     -28.229
Mno_O3-2         1.152e-029       0.000  1.152e-029     -28.939
Mno_O3Ca         5.542e-030       0.000  5.542e-030     -29.256
Mno_O3Na-        2.501e-031       0.000  2.501e-031     -30.602
Mno_O3HMn+       1.328e-031       0.000  1.328e-031     -30.877
Mno_O3Mg         1.313e-031       0.000  1.313e-031     -30.882
Mno_O3Ba         7.299e-032       0.000  7.299e-032     -31.137
Mno_O3H-         6.489e-032       0.000  6.489e-032     -31.188
Mno_O3HCa+       1.087e-032       0.000  1.087e-032     -31.964
Mno_O3HBa+       2.559e-034       0.000  2.559e-034     -33.592
Mno_O3HMg+       1.743e-034       0.000  1.743e-034     -33.759
Mno_O3HNa        1.314e-034       0.000  1.314e-034     -33.881
Mno_O3H2         2.745e-037       0.000  2.745e-037     -36.562
Mno_O3H3+        3.106e-043       0.000  3.106e-043     -42.508
Mno_O3H3Cl       7.952e-046       0.000  7.952e-046     -45.100

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.122e-006  1.122e-006
Ba               5.396e-007  5.396e-007
C                2.106e-003  2.106e-003
Ca               8.647e-004  8.647e-004
Cl               9.873e-005  9.873e-005
Fe               5.383e-006  5.383e-006
K                1.893e-005  1.893e-005
Mg               5.353e-005  5.353e-005
Mn               9.935e-006  9.935e-006
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.786      Charge balance
                                       pe  =  -4.792      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.004e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.053e-003
                       Total CO2 (mol/kg)  =  1.933e-003
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -5.176e-005
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -1.24
                               Iterations  =  32
                                  Total H  = 1.110151e+002
                                  Total O  = 5.551193e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.496e-007  6.119e-007    -6.187    -6.213    -0.026
   H+                    1.729e-008  1.636e-008    -7.762    -7.786    -0.024
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.122e-006
   AsS(OH)(HS)-          1.119e-006  1.054e-006    -5.951    -5.977    -0.026
   H3AsO3                3.072e-009  3.074e-009    -8.513    -8.512     0.000
   H2AsO3-               1.412e-010  1.330e-010    -9.850    -9.876    -0.026
   As3S4(HS)2-           5.276e-016  4.970e-016   -15.278   -15.304    -0.026
   H4AsO3+               2.646e-017  2.492e-017   -16.577   -16.603    -0.026
   HAsO3-2               2.062e-017  1.623e-017   -16.686   -16.790    -0.104
   AsO3-3                3.392e-025  1.979e-025   -24.470   -24.704    -0.234
As(5)           2.641e-016
   HAsO4-2               2.205e-016  1.735e-016   -15.657   -15.761    -0.104
   H2AsO4-               4.357e-017  4.104e-017   -16.361   -16.387    -0.026
   AsO4-3                4.071e-020  2.375e-020   -19.390   -19.624    -0.234
   H3AsO4                1.339e-022  1.340e-022   -21.873   -21.873     0.000
Ba              5.396e-007
   Ba+2                  5.308e-007  4.178e-007    -6.275    -6.379    -0.104
   BaHCO3+               7.367e-009  6.939e-009    -8.133    -8.159    -0.026
   BaCO3                 1.071e-009  1.072e-009    -8.970    -8.970     0.000
   BaSO4                 3.184e-010  3.186e-010    -9.497    -9.497     0.000
   BaOH+                 9.187e-013  8.653e-013   -12.037   -12.063    -0.026
C(-4)           1.728e-004
   CH4                   1.728e-004  1.729e-004    -3.762    -3.762     0.000
C(4)            1.933e-003
   HCO3-                 1.837e-003  1.733e-003    -2.736    -2.761    -0.025
   CO2                   6.370e-005  6.374e-005    -4.196    -4.196     0.000
   CaHCO3+               1.565e-005  1.474e-005    -4.806    -4.832    -0.026
   CO3-2                 6.279e-006  4.967e-006    -5.202    -5.304    -0.102
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 2.139e-006  2.141e-006    -5.670    -5.669     0.000
   MgHCO3+               8.942e-007  8.422e-007    -6.049    -6.075    -0.026
   MnHCO3+               8.896e-007  8.379e-007    -6.051    -6.077    -0.026
   NaHCO3                1.994e-007  1.995e-007    -6.700    -6.700     0.000
   MgCO3                 1.968e-007  1.969e-007    -6.706    -6.706     0.000
   FeHCO3+               5.221e-008  4.917e-008    -7.282    -7.308    -0.026
   FeCO3                 3.379e-008  3.381e-008    -7.471    -7.471     0.000
   NaCO3-                2.011e-008  1.894e-008    -7.697    -7.723    -0.026
   BaHCO3+               7.367e-009  6.939e-009    -8.133    -8.159    -0.026
   BaCO3                 1.071e-009  1.072e-009    -8.970    -8.970     0.000
Ca              8.647e-004
   Ca+2                  8.433e-004  6.669e-004    -3.074    -3.176    -0.102
   CaHCO3+               1.565e-005  1.474e-005    -4.806    -4.832    -0.026
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.023e-007  2.025e-007    -6.694    -6.694     0.000
   CaOH+                 7.182e-009  6.765e-009    -8.144    -8.170    -0.026
   CaHSO4+               2.060e-014  1.941e-014   -13.686   -13.712    -0.026
Cl              9.873e-005
   Cl-                   9.873e-005  9.294e-005    -4.006    -4.032    -0.026
   MnCl+                 2.181e-009  2.054e-009    -8.661    -8.687    -0.026
   FeCl+                 3.866e-011  3.641e-011   -10.413   -10.439    -0.026
   MnCl2                 8.328e-014  8.334e-014   -13.079   -13.079     0.000
   MnCl3-                2.265e-018  2.133e-018   -17.645   -17.671    -0.026
   FeCl+2                1.562e-027  1.229e-027   -26.806   -26.910    -0.104
   FeCl2+                5.418e-031  5.103e-031   -30.266   -30.292    -0.026
   FeCl3                 4.739e-036  4.743e-036   -35.324   -35.324     0.000



Fe(2)           5.383e-006
   Fe(HS)2               4.853e-006  4.856e-006    -5.314    -5.314     0.000
   Fe+2                  3.606e-007  2.838e-007    -6.443    -6.547    -0.104
   Fe(HS)3-              7.780e-008  7.328e-008    -7.109    -7.135    -0.026
   FeHCO3+               5.221e-008  4.917e-008    -7.282    -7.308    -0.026
   FeCO3                 3.379e-008  3.381e-008    -7.471    -7.471     0.000
   FeOH+                 5.824e-009  5.485e-009    -8.235    -8.261    -0.026
   FeSO4                 7.674e-011  7.679e-011   -10.115   -10.115     0.000
   FeCl+                 3.866e-011  3.641e-011   -10.413   -10.439    -0.026
   Fe(OH)2               2.852e-012  2.854e-012   -11.545   -11.545     0.000
   Fe(OH)3-              6.880e-015  6.480e-015   -14.162   -14.188    -0.026
   FeHSO4+               8.768e-018  8.258e-018   -17.057   -17.083    -0.026
Fe(3)           3.287e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.713e-015  3.498e-015   -14.430   -14.456    -0.026
   Fe(OH)4-              1.630e-015  1.535e-015   -14.788   -14.814    -0.026
   FeOH+2                2.196e-019  1.728e-019   -18.658   -18.762    -0.104
   Fe+3                  7.506e-025  4.379e-025   -24.125   -24.359    -0.234
   FeSO4+                7.757e-027  7.307e-027   -26.110   -26.136    -0.026
   FeCl+2                1.562e-027  1.229e-027   -26.806   -26.910    -0.104
   FeCl2+                5.418e-031  5.103e-031   -30.266   -30.292    -0.026
   Fe(SO4)2-             2.583e-031  2.432e-031   -30.588   -30.614    -0.026
   FeHSO4+2              4.067e-034  3.201e-034   -33.391   -33.495    -0.104
   FeCl3                 4.739e-036  4.743e-036   -35.324   -35.324     0.000
   Fe2(OH)2+4            2.095e-036  8.038e-037   -35.679   -36.095    -0.416
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.581   -48.231    -0.650
H(0)            1.450e-009
   H2                    7.252e-010  7.257e-010    -9.140    -9.139     0.000
K               1.893e-005
   K+                    1.893e-005  1.782e-005    -4.723    -4.749    -0.026
   KSO4-                 2.023e-010  1.905e-010    -9.694    -9.720    -0.026
Mg              5.353e-005
   Mg+2                  5.242e-005  4.154e-005    -4.281    -4.382    -0.101
   MgHCO3+               8.942e-007  8.422e-007    -6.049    -6.075    -0.026
   MgCO3                 1.968e-007  1.969e-007    -6.706    -6.706     0.000
   MgSO4                 1.481e-008  1.482e-008    -7.829    -7.829     0.000
   MgOH+                 9.788e-009  9.219e-009    -8.009    -8.035    -0.026
Mn(2)           9.935e-006
   Mn+2                  6.894e-006  5.425e-006    -5.162    -5.266    -0.104
   MnCO3                 2.139e-006  2.141e-006    -5.670    -5.669     0.000
   MnHCO3+               8.896e-007  8.379e-007    -6.051    -6.077    -0.026
   MnOH+                 9.050e-009  8.524e-009    -8.043    -8.069    -0.026
   MnCl+                 2.181e-009  2.054e-009    -8.661    -8.687    -0.026
   MnSO4                 1.467e-009  1.468e-009    -8.834    -8.833     0.000
   MnCl2                 8.328e-014  8.334e-014   -13.079   -13.079     0.000
   Mn(OH)3-              2.085e-017  1.963e-017   -16.681   -16.707    -0.026
   MnCl3-                2.265e-018  2.133e-018   -17.645   -17.671    -0.026
Mn(3)           4.644e-036
   Mn+3                  4.644e-036  2.709e-036   -35.333   -35.567    -0.234
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.478   -80.582    -0.104
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.732   -94.758    -0.026
Na              2.175e-004
   Na+                   2.173e-004  2.048e-004    -3.663    -3.689    -0.026
   NaHCO3                1.994e-007  1.995e-007    -6.700    -6.700     0.000
   NaCO3-                2.011e-008  1.894e-008    -7.697    -7.723    -0.026
   NaSO4-                1.658e-009  1.562e-009    -8.780    -8.806    -0.026
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.102   -74.102     0.000
S(-2)           2.069e-004
   HS-                   1.471e-004  1.386e-004    -3.832    -3.858    -0.026
   H2S                   1.981e-005  1.982e-005    -4.703    -4.703     0.000
   Fe(HS)2               4.853e-006  4.856e-006    -5.314    -5.314     0.000
   S5-2                  2.659e-006  2.152e-006    -5.575    -5.667    -0.092
   S4-2                  1.561e-006  1.256e-006    -5.806    -5.901    -0.095
   S6-2                  1.368e-006  1.114e-006    -5.864    -5.953    -0.089



   AsS(OH)(HS)-          1.119e-006  1.054e-006    -5.951    -5.977    -0.026
   Fe(HS)3-              7.780e-008  7.328e-008    -7.109    -7.135    -0.026
   S-2                   1.300e-009  1.023e-009    -8.886    -8.990    -0.104
   S3-2                  5.540e-010  4.425e-010    -9.257    -9.354    -0.098
   S2-2                  3.161e-011  2.511e-011   -10.500   -10.600    -0.100
   As3S4(HS)2-           5.276e-016  4.970e-016   -15.278   -15.304    -0.026
S(6)            2.148e-006
   SO4-2                 1.927e-006  1.522e-006    -5.715    -5.818    -0.103
   CaSO4                 2.023e-007  2.025e-007    -6.694    -6.694     0.000
   MgSO4                 1.481e-008  1.482e-008    -7.829    -7.829     0.000
   NaSO4-                1.658e-009  1.562e-009    -8.780    -8.806    -0.026
   MnSO4                 1.467e-009  1.468e-009    -8.834    -8.833     0.000
   BaSO4                 3.184e-010  3.186e-010    -9.497    -9.497     0.000
   KSO4-                 2.023e-010  1.905e-010    -9.694    -9.720    -0.026
   FeSO4                 7.674e-011  7.679e-011   -10.115   -10.115     0.000
   HSO4-                 2.570e-012  2.420e-012   -11.590   -11.616    -0.026
   CaHSO4+               2.060e-014  1.941e-014   -13.686   -13.712    -0.026
   FeHSO4+               8.768e-018  8.258e-018   -17.057   -17.083    -0.026
   FeSO4+                7.757e-027  7.307e-027   -26.110   -26.136    -0.026
   Fe(SO4)2-             2.583e-031  2.432e-031   -30.588   -30.614    -0.026
   FeHSO4+2              4.067e-034  3.201e-034   -33.391   -33.495    -0.104

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -4.63   -8.99   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.64  -17.02   -1.38  As2O3
Artinite         -8.09    1.51    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.97  -43.75    8.23  As2O5
As2S3(am)        -7.06  -51.96  -44.90  As2S3
As_native        -4.96  -17.50  -12.53  As
Ba3(AsO4)2       -8.28  -58.39  -50.11  Ba3(AsO4)2
Barite           -2.23  -12.20   -9.97  BaSO4
Birnessite      -27.30   16.30   43.60  MnO2
Bixbyite        -23.81  -24.42   -0.61  Mn2O3
Brucite          -5.65   11.19   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -29.87  -48.78  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.90   -3.76   -2.86  CH4
Claudetite      -15.68  -17.02   -1.34  As2O3
CO2(g)           -2.73   -4.20   -1.47  CO2
Dolomite         -1.08  -18.17  -17.09  CaMg(CO3)2
Dolomite(d)      -1.63  -18.17  -16.54  CaMg(CO3)2
Epsomite         -8.06  -10.20   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.51   -4.55   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.30   -2.62   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.48  -39.55  -45.03  Fe3S4
Gypsum           -4.41   -8.99   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.71   -4.70   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -24.12   36.91   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.57  -37.54  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.79  -27.55   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.49  -43.32   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.53  -42.74   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.40  -41.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.39  -45.78   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.03   -2.62   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -1.66   -9.69   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.04   13.30   25.34  MnOOH
Melanterite     -10.16  -12.36   -2.21  FeSO4:7H2O
Mirabilite      -12.08  -13.20   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.88  -88.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.34  -55.05  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.04  -13.33    2.71  MnCl2:4H2O
MnS(Green)       -5.14   -1.34    3.80  MnS
MnSO4           -13.75  -11.08    2.67  MnSO4
Nahcolite        -5.90   -6.45   -0.55  NaHCO3
Natron          -11.37  -12.68   -1.31  Na2CO3:10H2O
Nesquehonite     -4.06   -9.69   -5.62  MgCO3:3H2O
Nsutite         -26.27   16.30   42.56  MnO2
O2(g)           -71.21  -74.10   -2.89  O2
Orpiment         -5.66  -51.96  -46.30  As2S3
Portlandite     -10.40   12.40   22.80  Ca(OH)2
Pyrite           10.20   -8.27  -18.48  FeS2
Pyrochroite      -4.89   10.31   15.20  Mn(OH)2
Pyrolusite      -25.08   16.30   41.38  MnO2
Realgar          -3.21  -23.15  -19.94  AsS
Rhodochrosite     0.56  -10.57  -11.13  MnCO3
Rhodochrosite(d)  -0.18  -10.57  -10.39  MnCO3
Scorodite       -23.73  -43.98  -20.25  FeAsO4:2H2O
Siderite         -0.96  -11.85  -10.89  FeCO3
Siderite(d)(3)   -1.40  -11.85  -10.45  FeCO3
Sulfur           -3.55  -18.57  -15.03  S
Thenardite      -13.02  -13.20   -0.18  Na2SO4
Thermonatrite   -12.81  -12.68    0.13  Na2CO3:H2O
Trona           -18.34  -19.13   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.12  -11.68   -8.56  BaCO3

Reaction step 5.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.38   16.22   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.921e-002 -7.859e-004
Goethite             0.00   -1.00   -1.00   5.300e-002  5.298e-002 -1.998e-005
Manganite          -12.10   13.24   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.15  -10.54  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -1.31  -11.76  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.15  -11.71   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 3.751e-004  Surface charge, eq

Hfo_s         
 2.649e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.739e-005       0.657  1.739e-005      -4.760
Hfo_sOHCa+2      8.597e-006       0.325  8.597e-006      -5.066
Hfo_sOFe+        2.976e-007       0.011  2.976e-007      -6.526
Hfo_sOH          1.315e-007       0.005  1.315e-007      -6.881
Hfo_sOH2+        4.719e-008       0.002  4.719e-008      -7.326
Hfo_sOHBa+2      1.575e-008       0.001  1.575e-008      -7.803
Hfo_sO-          8.389e-009       0.000  8.389e-009      -8.076

Hfo           
 3.751e-004  Surface charge, eq

Hfo_w         
 1.060e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          6.359e-004       0.600  6.359e-004      -3.197
Hfo_wOH2+        2.283e-004       0.215  2.283e-004      -3.642
Hfo_wOMn+        6.683e-005       0.063  6.683e-005      -4.175
Hfo_wO-          4.058e-005       0.038  4.058e-005      -4.392
Hfo_wOMg+        3.798e-005       0.036  3.798e-005      -4.420
Hfo_wOCa+        3.418e-005       0.032  3.418e-005      -4.466
Hfo_wOFe+        1.343e-005       0.013  1.343e-005      -4.872
Hfo_wOFeOH       1.964e-006       0.002  1.964e-006      -5.707
Hfo_wH2AsO3      4.711e-007       0.000  4.711e-007      -6.327
Hfo_wOHSO4-2     4.033e-009       0.000  4.033e-009      -8.394
Hfo_wOBa+        9.052e-010       0.000  9.052e-010      -9.043
Hfo_wSO4-        7.257e-010       0.000  7.257e-010      -9.139
Hfo_wOHAsO4-3    3.536e-013       0.000  3.536e-013     -12.452
Hfo_wHAsO4-      1.020e-015       0.000  1.020e-015     -14.991
Hfo_wH2AsO4      1.185e-017       0.000  1.185e-017     -16.926

Mno           
-1.831e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.264e-029       0.000  5.264e-029     -28.279
Mno_O3-2         9.100e-030       0.000  9.100e-030     -29.041
Mno_O3Ca         4.600e-030       0.000  4.600e-030     -29.337
Mno_O3Na-        1.972e-031       0.000  1.972e-031     -30.705
Mno_O3HMn+       1.331e-031       0.000  1.331e-031     -30.876
Mno_O3Mg         1.093e-031       0.000  1.093e-031     -30.961
Mno_O3H-         5.769e-032       0.000  5.769e-032     -31.239
Mno_O3Ba         5.732e-032       0.000  5.732e-032     -31.242
Mno_O3HCa+       1.015e-032       0.000  1.015e-032     -31.994
Mno_O3HBa+       2.262e-034       0.000  2.262e-034     -33.646
Mno_O3HMg+       1.633e-034       0.000  1.633e-034     -33.787
Mno_O3HNa        1.166e-034       0.000  1.166e-034     -33.933
Mno_O3H2         2.746e-037       0.000  2.746e-037     -36.561
Mno_O3H3+        3.498e-043       0.000  3.498e-043     -42.456
Mno_O3H3Cl       8.939e-046       0.000  8.939e-046     -45.049

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               1.162e-006  1.162e-006
Ba               5.401e-007  5.401e-007
C                2.353e-003  2.353e-003
Ca               9.147e-004  9.147e-004
Cl               9.873e-005  9.873e-005
Fe               6.922e-006  6.922e-006
K                1.893e-005  1.893e-005
Mg               5.679e-005  5.679e-005
Mn               1.121e-005  1.121e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.735      Charge balance
                                       pe  =  -4.755      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.173e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.189e-003
                       Total CO2 (mol/kg)  =  2.082e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -7.433e-005
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -1.69
                               Iterations  =  22
                                  Total H  = 1.110155e+002
                                  Total O  = 5.551227e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.781e-007  5.437e-007    -6.238    -6.265    -0.027
   H+                    1.948e-008  1.841e-008    -7.710    -7.735    -0.025
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.162e-006
   AsS(OH)(HS)-          1.159e-006  1.090e-006    -5.936    -5.963    -0.027
   H3AsO3                2.880e-009  2.882e-009    -8.541    -8.540     0.000
   H2AsO3-               1.179e-010  1.108e-010    -9.929    -9.955    -0.027
   As3S4(HS)2-           7.403e-016  6.962e-016   -15.131   -15.157    -0.027
   H4AsO3+               2.796e-017  2.629e-017   -16.553   -16.580    -0.027
   HAsO3-2               1.536e-017  1.201e-017   -16.814   -16.920    -0.107
   AsO3-3                2.262e-025  1.302e-025   -24.645   -24.886    -0.240
As(5)           1.878e-016
   HAsO4-2               1.538e-016  1.203e-016   -15.813   -15.920    -0.107
   H2AsO4-               3.404e-017  3.201e-017   -16.468   -16.495    -0.027
   AsO4-3                2.542e-020  1.462e-020   -19.595   -19.835    -0.240
   H3AsO4                1.175e-022  1.176e-022   -21.930   -21.930     0.000
Ba              5.401e-007
   Ba+2                  5.311e-007  4.154e-007    -6.275    -6.382    -0.107
   BaHCO3+               7.858e-009  7.390e-009    -8.105    -8.131    -0.027
   BaCO3                 1.014e-009  1.014e-009    -8.994    -8.994     0.000
   BaSO4                 2.140e-010  2.142e-010    -9.670    -9.669     0.000
   BaOH+                 8.128e-013  7.644e-013   -12.090   -12.117    -0.027
C(-4)           2.711e-004
   CH4                   2.711e-004  2.713e-004    -3.567    -3.567     0.000
C(4)            2.082e-003
   HCO3-                 1.971e-003  1.856e-003    -2.705    -2.731    -0.026
   CO2                   7.678e-005  7.684e-005    -4.115    -4.114     0.000
   CaHCO3+               1.764e-005  1.659e-005    -4.754    -4.780    -0.027
   CO3-2                 6.011e-006  4.728e-006    -5.221    -5.325    -0.104
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 2.296e-006  2.298e-006    -5.639    -5.639     0.000
   MnHCO3+               1.076e-006  1.012e-006    -5.968    -5.995    -0.027
   MgHCO3+               1.011e-006  9.507e-007    -5.995    -6.022    -0.027
   NaHCO3                2.132e-007  2.134e-007    -6.671    -6.671     0.000



   MgCO3                 1.974e-007  1.975e-007    -6.705    -6.704     0.000
   FeHCO3+               7.331e-008  6.894e-008    -7.135    -7.162    -0.027
   FeCO3                 4.210e-008  4.213e-008    -7.376    -7.375     0.000
   NaCO3-                1.914e-008  1.800e-008    -7.718    -7.745    -0.027
   BaHCO3+               7.858e-009  7.390e-009    -8.105    -8.131    -0.027
   BaCO3                 1.014e-009  1.014e-009    -8.994    -8.994     0.000
Ca              9.147e-004
   Ca+2                  8.913e-004  7.007e-004    -3.050    -3.154    -0.105
   CaHCO3+               1.764e-005  1.659e-005    -4.754    -4.780    -0.027
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 1.437e-007  1.438e-007    -6.843    -6.842     0.000
   CaOH+                 6.716e-009  6.316e-009    -8.173    -8.200    -0.027
   CaHSO4+               1.649e-014  1.551e-014   -13.783   -13.809    -0.027
Cl              9.873e-005
   Cl-                   9.873e-005  9.280e-005    -4.006    -4.032    -0.027
   MnCl+                 2.460e-009  2.313e-009    -8.609    -8.636    -0.027
   FeCl+                 5.060e-011  4.758e-011   -10.296   -10.323    -0.027
   MnCl2                 9.363e-014  9.370e-014   -13.029   -13.028     0.000
   MnCl3-                2.546e-018  2.395e-018   -17.594   -17.621    -0.027
   FeCl+2                2.236e-027  1.749e-027   -26.650   -26.757    -0.107
   FeCl2+                7.710e-031  7.251e-031   -30.113   -30.140    -0.027
   FeCl3                 6.724e-036  6.729e-036   -35.172   -35.172     0.000
Fe(2)           6.922e-006
   Fe(HS)2               6.226e-006  6.230e-006    -5.206    -5.205     0.000
   Fe+2                  4.749e-007  3.715e-007    -6.323    -6.430    -0.107
   Fe(HS)3-              9.896e-008  9.307e-008    -7.005    -7.031    -0.027
   FeHCO3+               7.331e-008  6.894e-008    -7.135    -7.162    -0.027
   FeCO3                 4.210e-008  4.213e-008    -7.376    -7.375     0.000
   FeOH+                 6.784e-009  6.380e-009    -8.169    -8.195    -0.027
   FeSO4                 6.790e-011  6.795e-011   -10.168   -10.168     0.000
   FeCl+                 5.060e-011  4.758e-011   -10.296   -10.323    -0.027
   Fe(OH)2               2.947e-012  2.949e-012   -11.531   -11.530     0.000
   Fe(OH)3-              6.328e-015  5.951e-015   -14.199   -14.225    -0.027
   FeHSO4+               8.744e-018  8.223e-018   -17.058   -17.085    -0.027
Fe(3)           3.316e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.186e-015  3.936e-015   -14.378   -14.405    -0.027
   Fe(OH)4-              1.451e-015  1.364e-015   -14.838   -14.865    -0.027
   FeOH+2                2.798e-019  2.189e-019   -18.553   -18.660    -0.107
   Fe+3                  1.085e-024  6.242e-025   -23.965   -24.205    -0.240
   FeSO4+                7.486e-027  7.040e-027   -26.126   -26.152    -0.027
   FeCl+2                2.236e-027  1.749e-027   -26.650   -26.757    -0.107
   FeCl2+                7.710e-031  7.251e-031   -30.113   -30.140    -0.027
   Fe(SO4)2-             1.685e-031  1.584e-031   -30.773   -30.800    -0.027
   FeHSO4+2              4.438e-034  3.471e-034   -33.353   -33.460    -0.107
   FeCl3                 6.724e-036  6.729e-036   -35.172   -35.172     0.000
   Fe2(OH)2+4            3.445e-036  1.289e-036   -35.463   -35.890    -0.427
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.308   -47.975    -0.667
H(0)            1.549e-009
   H2                    7.746e-010  7.751e-010    -9.111    -9.111     0.000
K               1.893e-005
   K+                    1.893e-005  1.779e-005    -4.723    -4.750    -0.027
   KSO4-                 1.367e-010  1.286e-010    -9.864    -9.891    -0.027
Mg              5.679e-005
   Mg+2                  5.556e-005  4.378e-005    -4.255    -4.359    -0.104
   MgHCO3+               1.011e-006  9.507e-007    -5.995    -6.022    -0.027
   MgCO3                 1.974e-007  1.975e-007    -6.705    -6.704     0.000
   MgSO4                 1.055e-008  1.056e-008    -7.977    -7.976     0.000
   MgOH+                 9.180e-009  8.633e-009    -8.037    -8.064    -0.027
Mn(2)           1.121e-005
   Mn+2                  7.823e-006  6.119e-006    -5.107    -5.213    -0.107
   MnCO3                 2.296e-006  2.298e-006    -5.639    -5.639     0.000
   MnHCO3+               1.076e-006  1.012e-006    -5.968    -5.995    -0.027
   MnOH+                 9.083e-009  8.542e-009    -8.042    -8.068    -0.027
   MnCl+                 2.460e-009  2.313e-009    -8.609    -8.636    -0.027
   MnSO4                 1.118e-009  1.119e-009    -8.951    -8.951     0.000
   MnCl2                 9.363e-014  9.370e-014   -13.029   -13.028     0.000



   Mn(OH)3-              1.652e-017  1.554e-017   -16.782   -16.809    -0.027
   MnCl3-                2.546e-018  2.395e-018   -17.594   -17.621    -0.027
Mn(3)           5.782e-036
   Mn+3                  5.782e-036  3.327e-036   -35.238   -35.478    -0.240
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.686   -80.793    -0.107
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.904   -94.931    -0.027
Na              2.175e-004
   Na+                   2.173e-004  2.044e-004    -3.663    -3.689    -0.026
   NaHCO3                2.132e-007  2.134e-007    -6.671    -6.671     0.000
   NaCO3-                1.914e-008  1.800e-008    -7.718    -7.745    -0.027
   NaSO4-                1.121e-009  1.054e-009    -8.950    -8.977    -0.027
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.159   -74.159     0.000
S(-2)           2.075e-004
   HS-                   1.459e-004  1.372e-004    -3.836    -3.863    -0.027
   H2S                   2.207e-005  2.208e-005    -4.656    -4.656     0.000
   Fe(HS)2               6.226e-006  6.230e-006    -5.206    -5.205     0.000
   S5-2                  2.350e-006  1.893e-006    -5.629    -5.723    -0.094
   S4-2                  1.381e-006  1.105e-006    -5.860    -5.957    -0.097
   S6-2                  1.209e-006  9.800e-007    -5.918    -6.009    -0.091
   AsS(OH)(HS)-          1.159e-006  1.090e-006    -5.936    -5.963    -0.027
   Fe(HS)3-              9.896e-008  9.307e-008    -7.005    -7.031    -0.027
   S-2                   1.151e-009  8.999e-010    -8.939    -9.046    -0.107
   S3-2                  4.900e-010  3.892e-010    -9.310    -9.410    -0.100
   S2-2                  2.797e-011  2.209e-011   -10.553   -10.656    -0.102
   As3S4(HS)2-           7.403e-016  6.962e-016   -15.131   -15.157    -0.027
S(6)            1.467e-006
   SO4-2                 1.311e-006  1.029e-006    -5.883    -5.988    -0.105
   CaSO4                 1.437e-007  1.438e-007    -6.843    -6.842     0.000
   MgSO4                 1.055e-008  1.056e-008    -7.977    -7.976     0.000
   NaSO4-                1.121e-009  1.054e-009    -8.950    -8.977    -0.027
   MnSO4                 1.118e-009  1.119e-009    -8.951    -8.951     0.000
   BaSO4                 2.140e-010  2.142e-010    -9.670    -9.669     0.000
   KSO4-                 1.367e-010  1.286e-010    -9.864    -9.891    -0.027
   FeSO4                 6.790e-011  6.795e-011   -10.168   -10.168     0.000
   HSO4-                 1.958e-012  1.841e-012   -11.708   -11.735    -0.027
   CaHSO4+               1.649e-014  1.551e-014   -13.783   -13.809    -0.027
   FeHSO4+               8.744e-018  8.223e-018   -17.058   -17.085    -0.027
   FeSO4+                7.486e-027  7.040e-027   -26.126   -26.152    -0.027
   Fe(SO4)2-             1.685e-031  1.584e-031   -30.773   -30.800    -0.027
   FeHSO4+2              4.438e-034  3.471e-034   -33.353   -33.460    -0.107

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -4.78   -9.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.70  -17.08   -1.38  As2O3
Artinite         -8.17    1.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.09  -43.86    8.23  As2O5
As2S3(am)        -6.97  -51.87  -44.90  As2S3
As_native        -4.95  -17.48  -12.53  As
Ba3(AsO4)2       -8.70  -58.81  -50.11  Ba3(AsO4)2
Barite           -2.40  -12.37   -9.97  BaSO4
Birnessite      -27.38   16.22   43.60  MnO2
Bixbyite        -23.94  -24.55   -0.61  Mn2O3
Brucite          -5.73   11.11   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.23  -49.13  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.71   -3.57   -2.86  CH4
Claudetite      -15.74  -17.08   -1.34  As2O3
CO2(g)           -2.65   -4.11   -1.47  CO2
Dolomite         -1.07  -18.16  -17.09  CaMg(CO3)2
Dolomite(d)      -1.62  -18.16  -16.54  CaMg(CO3)2



Epsomite         -8.21  -10.35   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.49   -4.53   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.36   -2.56   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.68  -39.35  -45.03  Fe3S4
Gypsum           -4.56   -9.14   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.66   -4.66   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -24.30   36.73   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.56  -37.53  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.86  -27.63   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.67  -43.50   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.72  -42.93   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.59  -41.87   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.53  -45.92   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.09   -2.56   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.68   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.10   13.24   25.34  MnOOH
Melanterite     -10.21  -12.42   -2.21  FeSO4:7H2O
Mirabilite      -12.25  -13.37   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.21  -88.92   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.60  -55.31  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.99  -13.28    2.71  MnCl2:4H2O
MnS(Green)       -5.14   -1.34    3.80  MnS
MnSO4           -13.87  -11.20    2.67  MnSO4
Nahcolite        -5.87   -6.42   -0.55  NaHCO3
Natron          -11.39  -12.70   -1.31  Na2CO3:10H2O
Nesquehonite     -4.06   -9.68   -5.62  MgCO3:3H2O
Nsutite         -26.35   16.22   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.57  -51.87  -46.30  As2S3
Portlandite     -10.48   12.32   22.80  Ca(OH)2
Pyrite           10.28   -8.19  -18.48  FeS2
Pyrochroite      -4.94   10.26   15.20  Mn(OH)2
Pyrolusite      -25.16   16.22   41.38  MnO2
Realgar          -3.17  -23.12  -19.94  AsS
Rhodochrosite     0.59  -10.54  -11.13  MnCO3
Rhodochrosite(d)  -0.15  -10.54  -10.39  MnCO3
Scorodite       -23.79  -44.04  -20.25  FeAsO4:2H2O
Siderite         -0.87  -11.76  -10.89  FeCO3
Siderite(d)(3)   -1.31  -11.76  -10.45  FeCO3
Sulfur           -3.53  -18.55  -15.03  S
Thenardite      -13.19  -13.37   -0.18  Na2SO4
Thermonatrite   -12.83  -12.70    0.13  Na2CO3:H2O
Trona           -18.33  -19.13   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.15  -11.71   -8.56  BaCO3

Reaction step 6.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.45   16.16   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.917e-002 -8.332e-004
Goethite             0.00   -1.00   -1.00   5.300e-002  5.298e-002 -2.316e-005
Manganite          -12.16   13.18   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.12  -10.51  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -1.22  -11.67  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.17  -11.73   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.967e-004  Surface charge, eq

Hfo_s         
 2.649e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.711e-005       0.646  1.711e-005      -4.767
Hfo_sOHCa+2      8.839e-006       0.334  8.839e-006      -5.054
Hfo_sOFe+        3.316e-007       0.013  3.316e-007      -6.479
Hfo_sOH          1.290e-007       0.005  1.290e-007      -6.889
Hfo_sOH2+        5.169e-008       0.002  5.169e-008      -7.287
Hfo_sOHBa+2      1.537e-008       0.001  1.537e-008      -7.813
Hfo_sO-          7.379e-009       0.000  7.379e-009      -8.132

Hfo           
 3.967e-004  Surface charge, eq

Hfo_w         
 1.060e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          6.242e-004       0.589  6.242e-004      -3.205
Hfo_wOH2+        2.501e-004       0.236  2.501e-004      -3.602
Hfo_wOMn+        6.576e-005       0.062  6.576e-005      -4.182
Hfo_wO-          3.569e-005       0.034  3.569e-005      -4.447
Hfo_wOMg+        3.496e-005       0.033  3.496e-005      -4.456
Hfo_wOCa+        3.150e-005       0.030  3.150e-005      -4.502
Hfo_wOFe+        1.497e-005       0.014  1.497e-005      -4.825
Hfo_wOFeOH       1.961e-006       0.002  1.961e-006      -5.707
Hfo_wH2AsO3      4.388e-007       0.000  4.388e-007      -6.358
Hfo_wOHSO4-2     3.044e-009       0.000  3.044e-009      -8.517
Hfo_wOBa+        7.917e-010       0.000  7.917e-010      -9.101
Hfo_wSO4-        6.112e-010       0.000  6.112e-010      -9.214
Hfo_wOHAsO4-3    2.290e-013       0.000  2.290e-013     -12.640
Hfo_wHAsO4-      8.227e-016       0.000  8.227e-016     -15.085
Hfo_wH2AsO4      1.066e-017       0.000  1.066e-017     -16.972

Mno           
-5.347e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.722e-027       0.000  1.722e-027     -26.764
Mno_O3-2         2.661e-028       0.000  2.661e-028     -27.575
Mno_O3Ca         1.409e-028       0.000  1.409e-028     -27.851
Mno_O3Na-        5.759e-030       0.000  5.759e-030     -29.240
Mno_O3HMn+       4.860e-030       0.000  4.860e-030     -29.313
Mno_O3Mg         3.344e-030       0.000  3.344e-030     -29.476
Mno_O3H-         1.883e-030       0.000  1.883e-030     -29.725
Mno_O3Ba         1.667e-030       0.000  1.667e-030     -29.778
Mno_O3HCa+       3.469e-031       0.000  3.469e-031     -30.460
Mno_O3HBa+       7.340e-033       0.000  7.340e-033     -32.134
Mno_O3HMg+       5.576e-033       0.000  5.576e-033     -32.254
Mno_O3HNa        3.801e-033       0.000  3.801e-033     -32.420
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.421e-041       0.000  1.421e-041     -40.847
Mno_O3H3Cl       3.627e-044       0.000  3.627e-044     -43.440

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.195e-006  1.195e-006
Ba               5.406e-007  5.406e-007
C                2.600e-003  2.600e-003
Ca               9.644e-004  9.644e-004
Cl               9.873e-005  9.873e-005
Fe               8.529e-006  8.529e-006
K                1.893e-005  1.893e-005
Mg               5.981e-005  5.981e-005
Mn               1.255e-005  1.255e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.687      Charge balance
                                       pe  =  -4.714      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.340e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.323e-003
                       Total CO2 (mol/kg)  =  2.230e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -9.601e-005
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.07
                               Iterations  =  23
                                  Total H  = 1.110158e+002
                                  Total O  = 5.551262e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.188e-007  4.872e-007    -6.285    -6.312    -0.027
   H+                    2.177e-008  2.055e-008    -7.662    -7.687    -0.025
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.195e-006
   AsS(OH)(HS)-          1.192e-006  1.119e-006    -5.924    -5.951    -0.027
   H3AsO3                2.733e-009  2.735e-009    -8.563    -8.563     0.000
   H2AsO3-               1.004e-010  9.424e-011    -9.998   -10.026    -0.027
   As3S4(HS)2-           9.986e-016  9.377e-016   -15.001   -15.028    -0.027
   H4AsO3+               2.965e-017  2.784e-017   -16.528   -16.555    -0.027
   HAsO3-2               1.177e-017  9.152e-018   -16.929   -17.039    -0.109
   AsO3-3                1.565e-025  8.887e-026   -24.805   -25.051    -0.246
As(5)           1.419e-016



   HAsO4-2               1.139e-016  8.854e-017   -15.944   -16.053    -0.109
   H2AsO4-               2.800e-017  2.629e-017   -16.553   -16.580    -0.027
   AsO4-3                1.699e-020  9.648e-021   -19.770   -20.016    -0.246
   H3AsO4                1.077e-022  1.078e-022   -21.968   -21.967     0.000
Ba              5.406e-007
   Ba+2                  5.312e-007  4.130e-007    -6.275    -6.384    -0.109
   BaHCO3+               8.336e-009  7.828e-009    -8.079    -8.106    -0.027
   BaCO3                 9.622e-010  9.630e-010    -9.017    -9.016     0.000
   BaSO4                 1.636e-010  1.637e-010    -9.786    -9.786     0.000
   BaOH+                 7.253e-013  6.811e-013   -12.139   -12.167    -0.027
C(-4)           3.698e-004
   CH4                   3.698e-004  3.701e-004    -3.432    -3.432     0.000
C(4)            2.230e-003
   HCO3-                 2.103e-003  1.977e-003    -2.677    -2.704    -0.027
   CO2                   9.127e-005  9.134e-005    -4.040    -4.039     0.000
   CaHCO3+               1.971e-005  1.851e-005    -4.705    -4.733    -0.027
   CO3-2                 5.771e-006  4.513e-006    -5.239    -5.346    -0.107
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 2.452e-006  2.454e-006    -5.610    -5.610     0.000
   MnHCO3+               1.285e-006  1.206e-006    -5.891    -5.919    -0.027
   MgHCO3+               1.129e-006  1.060e-006    -5.947    -5.975    -0.027
   NaHCO3                2.268e-007  2.270e-007    -6.644    -6.644     0.000
   MgCO3                 1.971e-007  1.973e-007    -6.705    -6.705     0.000
   FeHCO3+               9.909e-008  9.305e-008    -7.004    -7.031    -0.027
   FeCO3                 5.091e-008  5.095e-008    -7.293    -7.293     0.000
   NaCO3-                1.827e-008  1.716e-008    -7.738    -7.766    -0.027
   BaHCO3+               8.336e-009  7.828e-009    -8.079    -8.106    -0.027
   BaCO3                 9.622e-010  9.630e-010    -9.017    -9.016     0.000
Ca              9.644e-004
   Ca+2                  9.390e-004  7.340e-004    -3.027    -3.134    -0.107
   CaHCO3+               1.971e-005  1.851e-005    -4.705    -4.733    -0.027
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 1.157e-007  1.158e-007    -6.937    -6.936     0.000
   CaOH+                 6.313e-009  5.928e-009    -8.200    -8.227    -0.027
   CaHSO4+               1.485e-014  1.394e-014   -13.828   -13.856    -0.027
Cl              9.873e-005
   Cl-                   9.873e-005  9.266e-005    -4.006    -4.033    -0.028
   MnCl+                 2.751e-009  2.584e-009    -8.560    -8.588    -0.027
   FeCl+                 6.410e-011  6.019e-011   -10.193   -10.220    -0.027
   MnCl2                 1.044e-013  1.045e-013   -12.981   -12.981     0.000
   MnCl3-                2.840e-018  2.667e-018   -17.547   -17.574    -0.027
   FeCl+2                3.122e-027  2.427e-027   -26.506   -26.615    -0.109
   FeCl2+                1.070e-030  1.005e-030   -29.971   -29.998    -0.027
   FeCl3                 9.301e-036  9.308e-036   -35.031   -35.031     0.000
Fe(2)           8.529e-006
   Fe(HS)2               7.646e-006  7.652e-006    -5.117    -5.116     0.000
   Fe+2                  6.052e-007  4.706e-007    -6.218    -6.327    -0.109
   Fe(HS)3-              1.199e-007  1.126e-007    -6.921    -6.949    -0.027
   FeHCO3+               9.909e-008  9.305e-008    -7.004    -7.031    -0.027
   FeCO3                 5.091e-008  5.095e-008    -7.293    -7.293     0.000
   FeOH+                 7.713e-009  7.243e-009    -8.113    -8.140    -0.027
   FeSO4                 6.614e-011  6.619e-011   -10.180   -10.179     0.000
   FeCl+                 6.410e-011  6.019e-011   -10.193   -10.220    -0.027
   Fe(OH)2               2.998e-012  3.000e-012   -11.523   -11.523     0.000
   Fe(OH)3-              5.777e-015  5.425e-015   -14.238   -14.266    -0.027
   FeHSO4+               9.519e-018  8.939e-018   -17.021   -17.049    -0.027
Fe(3)           3.350e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.678e-015  4.393e-015   -14.330   -14.357    -0.027
   Fe(OH)4-              1.302e-015  1.222e-015   -14.885   -14.913    -0.027
   FeOH+2                3.505e-019  2.726e-019   -18.455   -18.565    -0.109
   Fe+3                  1.528e-024  8.674e-025   -23.816   -24.062    -0.246
   FeSO4+                8.011e-027  7.522e-027   -26.096   -26.124    -0.027
   FeCl+2                3.122e-027  2.427e-027   -26.506   -26.615    -0.109
   FeCl2+                1.070e-030  1.005e-030   -29.971   -29.998    -0.027
   Fe(SO4)2-             1.386e-031  1.302e-031   -30.858   -30.886    -0.027
   FeHSO4+2              5.322e-034  4.139e-034   -33.274   -33.383    -0.109



   FeCl3                 9.301e-036  9.308e-036   -35.031   -35.031     0.000
   Fe2(OH)2+4            5.470e-036  2.000e-036   -35.262   -35.699    -0.437
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.053   -47.736    -0.683
H(0)            1.603e-009
   H2                    8.016e-010  8.023e-010    -9.096    -9.096     0.000
K               1.893e-005
   K+                    1.893e-005  1.776e-005    -4.723    -4.750    -0.028
   KSO4-                 1.051e-010  9.871e-011    -9.978   -10.006    -0.027
Mg              5.981e-005
   Mg+2                  5.847e-005  4.581e-005    -4.233    -4.339    -0.106
   MgHCO3+               1.129e-006  1.060e-006    -5.947    -5.975    -0.027
   MgCO3                 1.971e-007  1.973e-007    -6.705    -6.705     0.000
   MgOH+                 8.621e-009  8.095e-009    -8.064    -8.092    -0.027
   MgSO4                 8.487e-009  8.494e-009    -8.071    -8.071     0.000
Mn(2)           1.255e-005
   Mn+2                  8.803e-006  6.845e-006    -5.055    -5.165    -0.109
   MnCO3                 2.452e-006  2.454e-006    -5.610    -5.610     0.000
   MnHCO3+               1.285e-006  1.206e-006    -5.891    -5.919    -0.027
   MnOH+                 9.119e-009  8.563e-009    -8.040    -8.067    -0.027
   MnCl+                 2.751e-009  2.584e-009    -8.560    -8.588    -0.027
   MnSO4                 9.620e-010  9.627e-010    -9.017    -9.017     0.000
   MnCl2                 1.044e-013  1.045e-013   -12.981   -12.981     0.000
   Mn(OH)3-              1.332e-017  1.251e-017   -16.876   -16.903    -0.027
   MnCl3-                2.840e-018  2.667e-018   -17.547   -17.574    -0.027
Mn(3)           7.191e-036
   Mn+3                  7.191e-036  4.083e-036   -35.143   -35.389    -0.246
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.855   -80.964    -0.109
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.035   -95.063    -0.027
Na              2.175e-004
   Na+                   2.173e-004  2.041e-004    -3.663    -3.690    -0.027
   NaHCO3                2.268e-007  2.270e-007    -6.644    -6.644     0.000
   NaCO3-                1.827e-008  1.716e-008    -7.738    -7.766    -0.027
   NaSO4-                8.617e-010  8.092e-010    -9.065    -9.092    -0.027
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.189   -74.189     0.000
S(-2)           2.079e-004
   HS-                   1.438e-004  1.351e-004    -3.842    -3.869    -0.027
   H2S                   2.425e-005  2.426e-005    -4.615    -4.615     0.000
   Fe(HS)2               7.646e-006  7.652e-006    -5.117    -5.116     0.000
   S5-2                  2.083e-006  1.670e-006    -5.681    -5.777    -0.096
   S4-2                  1.224e-006  9.746e-007    -5.912    -6.011    -0.099
   AsS(OH)(HS)-          1.192e-006  1.119e-006    -5.924    -5.951    -0.027
   S6-2                  1.071e-006  8.647e-007    -5.970    -6.063    -0.093
   Fe(HS)3-              1.199e-007  1.126e-007    -6.921    -6.949    -0.027
   S-2                   1.021e-009  7.940e-010    -8.991    -9.100    -0.109
   S3-2                  4.346e-010  3.434e-010    -9.362    -9.464    -0.102
   S2-2                  2.481e-011  1.949e-011   -10.605   -10.710    -0.105
   As3S4(HS)2-           9.986e-016  9.377e-016   -15.001   -15.028    -0.027
S(6)            1.140e-006
   SO4-2                 1.013e-006  7.909e-007    -5.994    -6.102    -0.108
   CaSO4                 1.157e-007  1.158e-007    -6.937    -6.936     0.000
   MgSO4                 8.487e-009  8.494e-009    -8.071    -8.071     0.000
   MnSO4                 9.620e-010  9.627e-010    -9.017    -9.017     0.000
   NaSO4-                8.617e-010  8.092e-010    -9.065    -9.092    -0.027
   BaSO4                 1.636e-010  1.637e-010    -9.786    -9.786     0.000
   KSO4-                 1.051e-010  9.871e-011    -9.978   -10.006    -0.027
   FeSO4                 6.614e-011  6.619e-011   -10.180   -10.179     0.000
   HSO4-                 1.682e-012  1.580e-012   -11.774   -11.801    -0.027
   CaHSO4+               1.485e-014  1.394e-014   -13.828   -13.856    -0.027
   FeHSO4+               9.519e-018  8.939e-018   -17.021   -17.049    -0.027
   FeSO4+                8.011e-027  7.522e-027   -26.096   -26.124    -0.027
   Fe(SO4)2-             1.386e-031  1.302e-031   -30.858   -30.886    -0.027
   FeHSO4+2              5.322e-034  4.139e-034   -33.274   -33.383    -0.109

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -4.88   -9.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.75  -17.13   -1.38  As2O3
Artinite         -8.25    1.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.16  -43.93    8.23  As2O5
As2S3(am)        -6.90  -51.80  -44.90  As2S3
As_native        -4.95  -17.48  -12.53  As
Ba3(AsO4)2       -9.07  -59.18  -50.11  Ba3(AsO4)2
Barite           -2.52  -12.49   -9.97  BaSO4
Birnessite      -27.45   16.16   43.60  MnO2
Bixbyite        -24.04  -24.65   -0.61  Mn2O3
Brucite          -5.80   11.04   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.53  -49.43  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.57   -3.43   -2.86  CH4
Claudetite      -15.79  -17.13   -1.34  As2O3
CO2(g)           -2.57   -4.04   -1.47  CO2
Dolomite         -1.07  -18.16  -17.09  CaMg(CO3)2
Dolomite(d)      -1.62  -18.16  -16.54  CaMg(CO3)2
Epsomite         -8.30  -10.44   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.48   -4.52   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.41   -2.51   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.86  -39.18  -45.03  Fe3S4
Gypsum           -4.66   -9.24   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.62   -4.62   -1.00  H2S
Halite           -9.31   -7.72    1.58  NaCl
Hausmannite     -24.45   36.58   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.57  -37.53  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.94  -27.70   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.74  -43.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.81  -43.02   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.68  -41.96   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.56  -45.95   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.14   -2.51   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.68   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.16   13.18   25.34  MnOOH
Melanterite     -10.22  -12.43   -2.21  FeSO4:7H2O
Mirabilite      -12.37  -13.48   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.37  -89.08   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.82  -55.53  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.94  -13.23    2.71  MnCl2:4H2O
MnS(Green)       -5.15   -1.35    3.80  MnS
MnSO4           -13.94  -11.27    2.67  MnSO4
Nahcolite        -5.85   -6.39   -0.55  NaHCO3
Natron          -11.42  -12.73   -1.31  Na2CO3:10H2O
Nesquehonite     -4.06   -9.68   -5.62  MgCO3:3H2O
Nsutite         -26.41   16.16   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.50  -51.80  -46.30  As2S3
Portlandite     -10.56   12.24   22.80  Ca(OH)2
Pyrite           10.36   -8.12  -18.48  FeS2
Pyrochroite      -4.99   10.21   15.20  Mn(OH)2
Pyrolusite      -25.22   16.16   41.38  MnO2
Realgar          -3.15  -23.09  -19.94  AsS
Rhodochrosite     0.62  -10.51  -11.13  MnCO3
Rhodochrosite(d)  -0.12  -10.51  -10.39  MnCO3



Scorodite       -23.83  -44.08  -20.25  FeAsO4:2H2O
Siderite         -0.78  -11.67  -10.89  FeCO3
Siderite(d)(3)   -1.22  -11.67  -10.45  FeCO3
Sulfur           -3.50  -18.53  -15.03  S
Thenardite      -13.30  -13.48   -0.18  Na2SO4
Thermonatrite   -12.85  -12.73    0.13  Na2CO3:H2O
Trona           -18.32  -19.12   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.17  -11.73   -8.56  BaCO3

Reaction step 7.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.50   16.10   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.912e-002 -8.804e-004
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.297e-002 -2.629e-005
Manganite          -12.20   13.14   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.09  -10.48  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -1.15  -11.60  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.19  -11.75   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.176e-004  Surface charge, eq

Hfo_s         
 2.649e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.685e-005       0.636  1.685e-005      -4.773
Hfo_sOHCa+2      9.068e-006       0.342  9.068e-006      -5.042
Hfo_sOFe+        3.642e-007       0.014  3.642e-007      -6.439
Hfo_sOH          1.267e-007       0.005  1.267e-007      -6.897
Hfo_sOH2+        5.623e-008       0.002  5.623e-008      -7.250
Hfo_sOHBa+2      1.501e-008       0.001  1.501e-008      -7.824
Hfo_sO-          6.543e-009       0.000  6.543e-009      -8.184

Hfo           
 4.176e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH          6.118e-004       0.577  6.118e-004      -3.213
Hfo_wOH2+        2.715e-004       0.256  2.715e-004      -3.566
Hfo_wOMn+        6.461e-005       0.061  6.461e-005      -4.190
Hfo_wOMg+        3.218e-005       0.030  3.218e-005      -4.492
Hfo_wO-          3.158e-005       0.030  3.158e-005      -4.501
Hfo_wOCa+        2.911e-005       0.027  2.911e-005      -4.536
Hfo_wOFe+        1.641e-005       0.015  1.641e-005      -4.785
Hfo_wOFeOH       1.941e-006       0.002  1.941e-006      -5.712
Hfo_wH2AsO3      4.121e-007       0.000  4.121e-007      -6.385
Hfo_wOHSO4-2     2.448e-009       0.000  2.448e-009      -8.611
Hfo_wOBa+        6.967e-010       0.000  6.967e-010      -9.157
Hfo_wSO4-        5.444e-010       0.000  5.444e-010      -9.264
Hfo_wOHAsO4-3    1.552e-013       0.000  1.552e-013     -12.809
Hfo_wHAsO4-      6.842e-016       0.000  6.843e-016     -15.165
Hfo_wH2AsO4      9.825e-018       0.000  9.825e-018     -17.008

Mno           
-1.195e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.282e-029       0.000  4.282e-029     -28.368
Mno_O3-2         5.960e-030       0.000  5.960e-030     -29.225
Mno_O3Ca         3.296e-030       0.000  3.296e-030     -29.482
Mno_O3HMn+       1.339e-031       0.000  1.339e-031     -30.873
Mno_O3Na-        1.288e-031       0.000  1.288e-031     -30.890
Mno_O3Mg         7.790e-032       0.000  7.790e-032     -31.108
Mno_O3H-         4.670e-032       0.000  4.670e-032     -31.331
Mno_O3Ba         3.712e-032       0.000  3.712e-032     -31.430
Mno_O3HCa+       8.989e-033       0.000  8.989e-033     -32.046
Mno_O3HBa+       1.811e-034       0.000  1.811e-034     -33.742
Mno_O3HMg+       1.439e-034       0.000  1.439e-034     -33.842
Mno_O3HNa        9.414e-035       0.000  9.414e-035     -34.026
Mno_O3H2         2.747e-037       0.000  2.747e-037     -36.561
Mno_O3H3+        4.326e-043       0.000  4.326e-043     -42.364
Mno_O3H3Cl       1.102e-045       0.000  1.102e-045     -44.958

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.221e-006  1.221e-006
Ba               5.411e-007  5.411e-007
C                2.847e-003  2.847e-003
Ca               1.014e-003  1.014e-003
Cl               9.873e-005  9.873e-005
Fe               1.021e-005  1.021e-005
K                1.893e-005  1.893e-005
Mg               6.260e-005  6.260e-005
Mn               1.396e-005  1.396e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.643      Charge balance
                                       pe  =  -4.674      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.505e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.455e-003
                       Total CO2 (mol/kg)  =  2.379e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -1.169e-004



 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.40
                               Iterations  =  23
                                  Total H  = 1.110162e+002
                                  Total O  = 5.551297e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.691e-007  4.399e-007    -6.329    -6.357    -0.028
   H+                    2.414e-008  2.276e-008    -7.617    -7.643    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.221e-006
   AsS(OH)(HS)-          1.219e-006  1.143e-006    -5.914    -5.942    -0.028
   H3AsO3                2.618e-009  2.620e-009    -8.582    -8.582     0.000
   H2AsO3-               8.693e-011  8.151e-011   -10.061   -10.089    -0.028
   As3S4(HS)2-           1.306e-015  1.225e-015   -14.884   -14.912    -0.028
   H4AsO3+               3.151e-017  2.954e-017   -16.502   -16.530    -0.028
   HAsO3-2               9.244e-018  7.147e-018   -17.034   -17.146    -0.112
   AsO3-3                1.118e-025  6.266e-026   -24.952   -25.203    -0.251
As(5)           1.116e-016
   HAsO4-2               8.774e-017  6.784e-017   -16.057   -16.169    -0.112
   H2AsO4-               2.380e-017  2.231e-017   -16.623   -16.651    -0.028
   AsO4-3                1.191e-020  6.674e-021   -19.924   -20.176    -0.251
   H3AsO4                1.012e-022  1.013e-022   -21.995   -21.994     0.000
Ba              5.411e-007
   Ba+2                  5.312e-007  4.107e-007    -6.275    -6.386    -0.112
   BaHCO3+               8.802e-009  8.254e-009    -8.055    -8.083    -0.028
   BaCO3                 9.160e-010  9.167e-010    -9.038    -9.038     0.000
   BaSO4                 1.335e-010  1.336e-010    -9.875    -9.874     0.000
   BaOH+                 6.521e-013  6.115e-013   -12.186   -12.214    -0.028
C(-4)           4.687e-004
   CH4                   4.687e-004  4.691e-004    -3.329    -3.329     0.000
C(4)            2.379e-003
   HCO3-                 2.232e-003  2.097e-003    -2.651    -2.679    -0.027
   CO2                   1.072e-004  1.073e-004    -3.970    -3.969     0.000
   CaHCO3+               2.186e-005  2.050e-005    -4.660    -4.688    -0.028
   CO3-2                 5.555e-006  4.320e-006    -5.255    -5.364    -0.109
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 2.606e-006  2.608e-006    -5.584    -5.584     0.000
   MnHCO3+               1.515e-006  1.420e-006    -5.820    -5.848    -0.028
   MgHCO3+               1.247e-006  1.169e-006    -5.904    -5.932    -0.028
   NaHCO3                2.401e-007  2.403e-007    -6.620    -6.619     0.000
   MgCO3                 1.963e-007  1.964e-007    -6.707    -6.707     0.000
   FeHCO3+               1.303e-007  1.222e-007    -6.885    -6.913    -0.028
   FeCO3                 6.036e-008  6.041e-008    -7.219    -7.219     0.000
   NaCO3-                1.749e-008  1.640e-008    -7.757    -7.785    -0.028
   BaHCO3+               8.802e-009  8.254e-009    -8.055    -8.083    -0.028
   BaCO3                 9.160e-010  9.167e-010    -9.038    -9.038     0.000
Ca              1.014e-003
   Ca+2                  9.863e-004  7.667e-004    -3.006    -3.115    -0.109
   CaHCO3+               2.186e-005  2.050e-005    -4.660    -4.688    -0.028
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 9.920e-008  9.928e-008    -7.003    -7.003     0.000
   CaOH+                 5.962e-009  5.591e-009    -8.225    -8.253    -0.028
   CaHSO4+               1.412e-014  1.324e-014   -13.850   -13.878    -0.028
Cl              9.873e-005
   Cl-                   9.873e-005  9.252e-005    -4.006    -4.034    -0.028
   MnCl+                 3.055e-009  2.865e-009    -8.515    -8.543    -0.028
   FeCl+                 7.939e-011  7.445e-011   -10.100   -10.128    -0.028
   MnCl2                 1.156e-013  1.157e-013   -12.937   -12.937     0.000
   MnCl3-                3.144e-018  2.948e-018   -17.502   -17.530    -0.028
   FeCl+2                4.260e-027  3.294e-027   -26.371   -26.482    -0.112
   FeCl2+                1.452e-030  1.361e-030   -29.838   -29.866    -0.028
   FeCl3                 1.258e-035  1.259e-035   -34.900   -34.900     0.000
Fe(2)           1.021e-005



   Fe(HS)2               9.113e-006  9.120e-006    -5.040    -5.040     0.000
   Fe+2                  7.539e-007  5.829e-007    -6.123    -6.234    -0.112
   Fe(HS)3-              1.403e-007  1.316e-007    -6.853    -6.881    -0.028
   FeHCO3+               1.303e-007  1.222e-007    -6.885    -6.913    -0.028
   FeCO3                 6.036e-008  6.041e-008    -7.219    -7.219     0.000
   FeOH+                 8.637e-009  8.099e-009    -8.064    -8.092    -0.028
   FeCl+                 7.939e-011  7.445e-011   -10.100   -10.128    -0.028
   FeSO4                 6.722e-011  6.727e-011   -10.173   -10.172     0.000
   Fe(OH)2               3.027e-012  3.029e-012   -11.519   -11.519     0.000
   Fe(OH)3-              5.273e-015  4.945e-015   -14.278   -14.306    -0.028
   FeHSO4+               1.073e-017  1.006e-017   -16.969   -16.997    -0.028
Fe(3)           3.388e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.189e-015  4.865e-015   -14.285   -14.313    -0.028
   Fe(OH)4-              1.177e-015  1.104e-015   -14.929   -14.957    -0.028
   FeOH+2                4.325e-019  3.344e-019   -18.364   -18.476    -0.112
   Fe+3                  2.103e-024  1.179e-024   -23.677   -23.929    -0.251
   FeSO4+                8.945e-027  8.388e-027   -26.048   -26.076    -0.028
   FeCl+2                4.260e-027  3.294e-027   -26.371   -26.482    -0.112
   FeCl2+                1.452e-030  1.361e-030   -29.838   -29.866    -0.028
   Fe(SO4)2-             1.270e-031  1.191e-031   -30.896   -30.924    -0.028
   FeHSO4+2              6.611e-034  5.111e-034   -33.180   -33.291    -0.112
   FeCl3                 1.258e-035  1.259e-035   -34.900   -34.900     0.000
   Fe2(OH)2+4            8.423e-036  3.010e-036   -35.075   -35.521    -0.447
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.816   -47.514    -0.698
H(0)            1.634e-009
   H2                    8.171e-010  8.177e-010    -9.088    -9.087     0.000
K               1.893e-005
   K+                    1.893e-005  1.774e-005    -4.723    -4.751    -0.028
   KSO4-                 8.625e-011  8.088e-011   -10.064   -10.092    -0.028
Mg              6.260e-005
   Mg+2                  6.114e-005  4.765e-005    -4.214    -4.322    -0.108
   MgHCO3+               1.247e-006  1.169e-006    -5.904    -5.932    -0.028
   MgCO3                 1.963e-007  1.964e-007    -6.707    -6.707     0.000
   MgOH+                 8.107e-009  7.602e-009    -8.091    -8.119    -0.028
   MgSO4                 7.243e-009  7.249e-009    -8.140    -8.140     0.000
Mn(2)           1.396e-005
   Mn+2                  9.831e-006  7.601e-006    -5.007    -5.119    -0.112
   MnCO3                 2.606e-006  2.608e-006    -5.584    -5.584     0.000
   MnHCO3+               1.515e-006  1.420e-006    -5.820    -5.848    -0.028
   MnOH+                 9.154e-009  8.584e-009    -8.038    -8.066    -0.028
   MnCl+                 3.055e-009  2.865e-009    -8.515    -8.543    -0.028
   MnSO4                 8.764e-010  8.771e-010    -9.057    -9.057     0.000
   MnCl2                 1.156e-013  1.157e-013   -12.937   -12.937     0.000
   Mn(OH)3-              1.090e-017  1.022e-017   -16.963   -16.991    -0.028
   MnCl3-                3.144e-018  2.948e-018   -17.502   -17.530    -0.028
Mn(3)           8.873e-036
   Mn+3                  8.873e-036  4.974e-036   -35.052   -35.303    -0.251
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.001   -81.113    -0.112
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.143   -95.171    -0.028
Na              2.175e-004
   Na+                   2.173e-004  2.038e-004    -3.663    -3.691    -0.028
   NaHCO3                2.401e-007  2.403e-007    -6.620    -6.619     0.000
   NaCO3-                1.749e-008  1.640e-008    -7.757    -7.785    -0.028
   NaSO4-                7.070e-010  6.630e-010    -9.151    -9.179    -0.028
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.206   -74.205     0.000
S(-2)           2.081e-004
   HS-                   1.413e-004  1.325e-004    -3.850    -3.878    -0.028
   H2S                   2.634e-005  2.636e-005    -4.579    -4.579     0.000
   Fe(HS)2               9.113e-006  9.120e-006    -5.040    -5.040     0.000
   S5-2                  1.853e-006  1.479e-006    -5.732    -5.830    -0.098
   AsS(OH)(HS)-          1.219e-006  1.143e-006    -5.914    -5.942    -0.028
   S4-2                  1.089e-006  8.631e-007    -5.963    -6.064    -0.101
   S6-2                  9.526e-007  7.657e-007    -6.021    -6.116    -0.095



   Fe(HS)3-              1.403e-007  1.316e-007    -6.853    -6.881    -0.028
   S-2                   9.095e-010  7.032e-010    -9.041    -9.153    -0.112
   S3-2                  3.868e-010  3.041e-010    -9.413    -9.517    -0.104
   S2-2                  2.209e-011  1.726e-011   -10.656   -10.763    -0.107
   As3S4(HS)2-           1.306e-015  1.225e-015   -14.884   -14.912    -0.028
S(6)            9.445e-007
   SO4-2                 8.362e-007  6.490e-007    -6.078    -6.188    -0.110
   CaSO4                 9.920e-008  9.928e-008    -7.003    -7.003     0.000
   MgSO4                 7.243e-009  7.249e-009    -8.140    -8.140     0.000
   MnSO4                 8.764e-010  8.771e-010    -9.057    -9.057     0.000
   NaSO4-                7.070e-010  6.630e-010    -9.151    -9.179    -0.028
   BaSO4                 1.335e-010  1.336e-010    -9.875    -9.874     0.000
   KSO4-                 8.625e-011  8.088e-011   -10.064   -10.092    -0.028
   FeSO4                 6.722e-011  6.727e-011   -10.173   -10.172     0.000
   HSO4-                 1.531e-012  1.436e-012   -11.815   -11.843    -0.028
   CaHSO4+               1.412e-014  1.324e-014   -13.850   -13.878    -0.028
   FeHSO4+               1.073e-017  1.006e-017   -16.969   -16.997    -0.028
   FeSO4+                8.945e-027  8.388e-027   -26.048   -26.076    -0.028
   Fe(SO4)2-             1.270e-031  1.191e-031   -30.896   -30.924    -0.028
   FeHSO4+2              6.611e-034  5.111e-034   -33.180   -33.291    -0.112

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -4.94   -9.30   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.78  -17.16   -1.38  As2O3
Artinite         -8.32    1.28    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.22  -43.99    8.23  As2O5
As2S3(am)        -6.83  -51.73  -44.90  As2S3
As_native        -4.96  -17.49  -12.53  As
Ba3(AsO4)2       -9.40  -59.51  -50.11  Ba3(AsO4)2
Barite           -2.60  -12.57   -9.97  BaSO4
Birnessite      -27.50   16.10   43.60  MnO2
Bixbyite        -24.14  -24.75   -0.61  Mn2O3
Brucite          -5.88   10.96   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.79  -49.70  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.47   -3.33   -2.86  CH4
Claudetite      -15.82  -17.16   -1.34  As2O3
CO2(g)           -2.50   -3.97   -1.47  CO2
Dolomite         -1.08  -18.17  -17.09  CaMg(CO3)2
Dolomite(d)      -1.63  -18.17  -16.54  CaMg(CO3)2
Epsomite         -8.37  -10.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.46   -4.50   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.45   -2.47   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.00  -39.03  -45.03  Fe3S4
Gypsum           -4.72   -9.30   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.58   -4.58   -1.00  H2S
Halite           -9.31   -7.72    1.58  NaCl
Hausmannite     -24.59   36.44   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.57  -37.54  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.02  -27.78   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.77  -43.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.85  -43.06   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.56  -45.95   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.18   -2.47   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.69   -8.03  MgCO3



Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.20   13.14   25.34  MnOOH
Melanterite     -10.21  -12.42   -2.21  FeSO4:7H2O
Mirabilite      -12.46  -13.57   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.46  -89.17   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.00  -55.71  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.90  -13.19    2.71  MnCl2:4H2O
MnS(Green)       -5.15   -1.35    3.80  MnS
MnSO4           -13.98  -11.31    2.67  MnSO4
Nahcolite        -5.82   -6.37   -0.55  NaHCO3
Natron          -11.44  -12.75   -1.31  Na2CO3:10H2O
Nesquehonite     -4.07   -9.69   -5.62  MgCO3:3H2O
Nsutite         -26.46   16.10   42.56  MnO2
O2(g)           -71.31  -74.21   -2.89  O2
Orpiment         -5.43  -51.73  -46.30  As2S3
Portlandite     -10.63   12.17   22.80  Ca(OH)2
Pyrite           10.43   -8.05  -18.48  FeS2
Pyrochroite      -5.03   10.17   15.20  Mn(OH)2
Pyrolusite      -25.28   16.10   41.38  MnO2
Realgar          -3.13  -23.07  -19.94  AsS
Rhodochrosite     0.65  -10.48  -11.13  MnCO3
Rhodochrosite(d)  -0.09  -10.48  -10.39  MnCO3
Scorodite       -23.86  -44.10  -20.25  FeAsO4:2H2O
Siderite         -0.71  -11.60  -10.89  FeCO3
Siderite(d)(3)   -1.15  -11.60  -10.45  FeCO3
Sulfur           -3.48  -18.50  -15.03  S
Thenardite      -13.39  -13.57   -0.18  Na2SO4
Thermonatrite   -12.87  -12.75    0.13  Na2CO3:H2O
Trona           -18.32  -19.12   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.19  -11.75   -8.56  BaCO3

Reaction step 8.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.907e-002 -9.275e-004
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.297e-002 -2.938e-005
Manganite          -12.25   13.09   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.07  -10.46  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -1.08  -11.53  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.21  -11.77   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------



Hfo           
 4.377e-004  Surface charge, eq

Hfo_s         
 2.649e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.660e-005       0.627  1.660e-005      -4.780
Hfo_sOHCa+2      9.286e-006       0.351  9.286e-006      -5.032
Hfo_sOFe+        3.959e-007       0.015  3.959e-007      -6.402
Hfo_sOH          1.245e-007       0.005  1.245e-007      -6.905
Hfo_sOH2+        6.081e-008       0.002  6.081e-008      -7.216
Hfo_sOHBa+2      1.467e-008       0.001  1.467e-008      -7.833
Hfo_sO-          5.844e-009       0.000  5.844e-009      -8.233

Hfo           
 4.377e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          5.989e-004       0.565  5.989e-004      -3.223
Hfo_wOH2+        2.924e-004       0.276  2.924e-004      -3.534
Hfo_wOMn+        6.339e-005       0.060  6.339e-005      -4.198
Hfo_wOMg+        2.962e-005       0.028  2.962e-005      -4.528
Hfo_wO-          2.810e-005       0.027  2.810e-005      -4.551
Hfo_wOCa+        2.699e-005       0.025  2.699e-005      -4.569
Hfo_wOFe+        1.777e-005       0.017  1.777e-005      -4.750
Hfo_wOFeOH       1.909e-006       0.002  1.910e-006      -5.719
Hfo_wH2AsO3      3.897e-007       0.000  3.897e-007      -6.409
Hfo_wOHSO4-2     2.043e-009       0.000  2.043e-009      -8.690
Hfo_wOBa+        6.164e-010       0.000  6.164e-010      -9.210
Hfo_wSO4-        5.000e-010       0.000  5.000e-010      -9.301
Hfo_wOHAsO4-3    1.090e-013       0.000  1.090e-013     -12.962
Hfo_wHAsO4-      5.820e-016       0.000  5.820e-016     -15.235
Hfo_wH2AsO4      9.195e-018       0.000  9.195e-018     -17.036

Mno           
-3.585e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.420e-027       0.000  1.420e-027     -26.848
Mno_O3-2         1.792e-028       0.000  1.792e-028     -27.747
Mno_O3Ca         1.033e-028       0.000  1.033e-028     -27.986
Mno_O3HMn+       4.883e-030       0.000  4.883e-030     -29.311
Mno_O3Na-        3.866e-030       0.000  3.866e-030     -29.413
Mno_O3Mg         2.423e-030       0.000  2.423e-030     -29.616
Mno_O3H-         1.545e-030       0.000  1.545e-030     -29.811
Mno_O3Ba         1.110e-030       0.000  1.110e-030     -29.955
Mno_O3HCa+       3.098e-031       0.000  3.098e-031     -30.509
Mno_O3HBa+       5.957e-033       0.000  5.957e-033     -32.225
Mno_O3HMg+       4.923e-033       0.000  4.923e-033     -32.308
Mno_O3HNa        3.110e-033       0.000  3.110e-033     -32.507
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.732e-041       0.000  1.732e-041     -40.761
Mno_O3H3Cl       4.408e-044       0.000  4.409e-044     -43.356

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.244e-006  1.244e-006



Ba               5.415e-007  5.415e-007
C                3.095e-003  3.095e-003
Ca               1.063e-003  1.063e-003
Cl               9.873e-005  9.873e-005
Fe               1.194e-005  1.194e-005
K                1.893e-005  1.893e-005
Mg               6.516e-005  6.516e-005
Mn               1.544e-005  1.544e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.601      Charge balance
                                       pe  =  -4.635      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.669e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.585e-003
                       Total CO2 (mol/kg)  =  2.527e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -1.370e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.69
                               Iterations  =  29
                                  Total H  = 1.110166e+002
                                  Total O  = 5.551332e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.269e-007  3.998e-007    -6.370    -6.398    -0.029
   H+                    2.660e-008  2.504e-008    -7.575    -7.601    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.244e-006
   AsS(OH)(HS)-          1.241e-006  1.162e-006    -5.906    -5.935    -0.029
   H3AsO3                2.529e-009  2.531e-009    -8.597    -8.597     0.000
   H2AsO3-               7.643e-011  7.157e-011   -10.117   -10.145    -0.029
   As3S4(HS)2-           1.666e-015  1.560e-015   -14.778   -14.807    -0.029
   H4AsO3+               3.354e-017  3.141e-017   -16.474   -16.503    -0.029
   HAsO3-2               7.416e-018  5.703e-018   -17.130   -17.244    -0.114
   AsO3-3                8.207e-026  4.544e-026   -25.086   -25.343    -0.257
As(5)           9.038e-017
   HAsO4-2               6.967e-017  5.357e-017   -16.157   -16.271    -0.114
   H2AsO4-               2.071e-017  1.939e-017   -16.684   -16.712    -0.029
   AsO4-3                8.650e-021  4.789e-021   -20.063   -20.320    -0.257
   H3AsO4                9.679e-023  9.687e-023   -22.014   -22.014     0.000
Ba              5.415e-007
   Ba+2                  5.313e-007  4.085e-007    -6.275    -6.389    -0.114
   BaHCO3+               9.258e-009  8.669e-009    -8.033    -8.062    -0.029
   BaCO3                 8.743e-010  8.750e-010    -9.058    -9.058     0.000
   BaSO4                 1.132e-010  1.133e-010    -9.946    -9.946     0.000
   BaOH+                 5.903e-013  5.527e-013   -12.229   -12.257    -0.029
C(-4)           5.678e-004
   CH4                   5.678e-004  5.683e-004    -3.246    -3.245     0.000
C(4)            2.527e-003
   HCO3-                 2.361e-003  2.214e-003    -2.627    -2.655    -0.028
   CO2                   1.245e-004  1.247e-004    -3.905    -3.904     0.000
   CaHCO3+               2.409e-005  2.256e-005    -4.618    -4.647    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.359e-006  4.146e-006    -5.271    -5.382    -0.111
   MnCO3                 2.758e-006  2.761e-006    -5.559    -5.559     0.000
   MnHCO3+               1.766e-006  1.654e-006    -5.753    -5.781    -0.029
   MgHCO3+               1.364e-006  1.277e-006    -5.865    -5.894    -0.029
   NaHCO3                2.532e-007  2.534e-007    -6.597    -6.596     0.000
   MgCO3                 1.949e-007  1.951e-007    -6.710    -6.710     0.000



   FeHCO3+               1.677e-007  1.571e-007    -6.775    -6.804    -0.029
   FeCO3                 7.050e-008  7.056e-008    -7.152    -7.151     0.000
   NaCO3-                1.678e-008  1.572e-008    -7.775    -7.804    -0.029
   BaHCO3+               9.258e-009  8.669e-009    -8.033    -8.062    -0.029
   BaCO3                 8.743e-010  8.750e-010    -9.058    -9.058     0.000
Ca              1.063e-003
   Ca+2                  1.033e-003  7.989e-004    -2.986    -3.097    -0.112
   CaHCO3+               2.409e-005  2.256e-005    -4.618    -4.647    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 8.813e-008  8.821e-008    -7.055    -7.055     0.000
   CaOH+                 5.654e-009  5.295e-009    -8.248    -8.276    -0.029
   CaHSO4+               1.382e-014  1.294e-014   -13.860   -13.888    -0.029
Cl              9.873e-005
   Cl-                   9.873e-005  9.239e-005    -4.006    -4.034    -0.029
   MnCl+                 3.369e-009  3.155e-009    -8.472    -8.501    -0.029
   FeCl+                 9.663e-011  9.048e-011   -10.015   -10.043    -0.029
   MnCl2                 1.271e-013  1.272e-013   -12.896   -12.895     0.000
   MnCl3-                3.458e-018  3.238e-018   -17.461   -17.490    -0.029
   FeCl+2                5.698e-027  4.382e-027   -26.244   -26.358    -0.114
   FeCl2+                1.931e-030  1.808e-030   -29.714   -29.743    -0.029
   FeCl3                 1.669e-035  1.671e-035   -34.777   -34.777     0.000
Fe(2)           1.194e-005
   Fe(HS)2               1.061e-005  1.062e-005    -4.974    -4.974     0.000
   Fe+2                  9.226e-007  7.095e-007    -6.035    -6.149    -0.114
   FeHCO3+               1.677e-007  1.571e-007    -6.775    -6.804    -0.029
   Fe(HS)3-              1.600e-007  1.499e-007    -6.796    -6.824    -0.029
   FeCO3                 7.050e-008  7.056e-008    -7.152    -7.151     0.000
   FeOH+                 9.567e-009  8.959e-009    -8.019    -8.048    -0.029
   FeCl+                 9.663e-011  9.048e-011   -10.015   -10.043    -0.029
   FeSO4                 6.975e-011  6.981e-011   -10.156   -10.156     0.000
   Fe(OH)2               3.042e-012  3.045e-012   -11.517   -11.516     0.000
   Fe(OH)3-              4.824e-015  4.517e-015   -14.317   -14.345    -0.029
   FeHSO4+               1.227e-017  1.149e-017   -16.911   -16.940    -0.029
Fe(3)           3.431e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.717e-015  5.354e-015   -14.243   -14.271    -0.029
   Fe(OH)4-              1.071e-015  1.003e-015   -14.970   -14.999    -0.029
   FeOH+2                5.265e-019  4.049e-019   -18.279   -18.393    -0.114
   Fe+3                  2.836e-024  1.570e-024   -23.547   -23.804    -0.257
   FeSO4+                1.017e-026  9.528e-027   -25.992   -26.021    -0.029
   FeCl+2                5.698e-027  4.382e-027   -26.244   -26.358    -0.114
   FeCl2+                1.931e-030  1.808e-030   -29.714   -29.743    -0.029
   Fe(SO4)2-             1.232e-031  1.153e-031   -30.909   -30.938    -0.029
   FeHSO4+2              8.309e-034  6.389e-034   -33.080   -33.195    -0.114
   FeCl3                 1.669e-035  1.671e-035   -34.777   -34.777     0.000
   Fe2(OH)2+4            1.262e-035  4.412e-036   -34.899   -35.355    -0.456
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.594   -47.307    -0.713
H(0)            1.651e-009
   H2                    8.256e-010  8.263e-010    -9.083    -9.083     0.000
K               1.893e-005
   K+                    1.893e-005  1.771e-005    -4.723    -4.752    -0.029
   KSO4-                 7.354e-011  6.887e-011   -10.133   -10.162    -0.029
Mg              6.516e-005
   Mg+2                  6.358e-005  4.930e-005    -4.197    -4.307    -0.110
   MgHCO3+               1.364e-006  1.277e-006    -5.865    -5.894    -0.029
   MgCO3                 1.949e-007  1.951e-007    -6.710    -6.710     0.000
   MgOH+                 7.633e-009  7.148e-009    -8.117    -8.146    -0.029
   MgSO4                 6.390e-009  6.395e-009    -8.195    -8.194     0.000
Mn(2)           1.544e-005
   Mn+2                  1.090e-005  8.382e-006    -4.963    -5.077    -0.114
   MnCO3                 2.758e-006  2.761e-006    -5.559    -5.559     0.000
   MnHCO3+               1.766e-006  1.654e-006    -5.753    -5.781    -0.029
   MnOH+                 9.187e-009  8.603e-009    -8.037    -8.065    -0.029
   MnCl+                 3.369e-009  3.155e-009    -8.472    -8.501    -0.029
   MnSO4                 8.241e-010  8.248e-010    -9.084    -9.084     0.000
   MnCl2                 1.271e-013  1.272e-013   -12.896   -12.895     0.000
   Mn(OH)3-              9.033e-018  8.459e-018   -17.044   -17.073    -0.029



   MnCl3-                3.458e-018  3.238e-018   -17.461   -17.490    -0.029
Mn(3)           1.084e-035
   Mn+3                  1.084e-035  6.004e-036   -34.965   -35.222    -0.257
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.132   -81.246    -0.114
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.236   -95.265    -0.029
Na              2.175e-004
   Na+                   2.173e-004  2.035e-004    -3.663    -3.691    -0.028
   NaHCO3                2.532e-007  2.534e-007    -6.597    -6.596     0.000
   NaCO3-                1.678e-008  1.572e-008    -7.775    -7.804    -0.029
   NaSO4-                6.028e-010  5.645e-010    -9.220    -9.248    -0.029
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.215   -74.214     0.000
S(-2)           2.082e-004
   HS-                   1.384e-004  1.296e-004    -3.859    -3.887    -0.029
   H2S                   2.835e-005  2.837e-005    -4.547    -4.547     0.000
   Fe(HS)2               1.061e-005  1.062e-005    -4.974    -4.974     0.000
   S5-2                  1.654e-006  1.315e-006    -5.781    -5.881    -0.100
   AsS(OH)(HS)-          1.241e-006  1.162e-006    -5.906    -5.935    -0.029
   S4-2                  9.725e-007  7.673e-007    -6.012    -6.115    -0.103
   S6-2                  8.501e-007  6.807e-007    -6.071    -6.167    -0.097
   Fe(HS)3-              1.600e-007  1.499e-007    -6.796    -6.824    -0.029
   S-2                   8.129e-010  6.251e-010    -9.090    -9.204    -0.114
   S3-2                  3.455e-010  2.704e-010    -9.462    -9.568    -0.106
   S2-2                  1.973e-011  1.534e-011   -10.705   -10.814    -0.109
   As3S4(HS)2-           1.666e-015  1.560e-015   -14.778   -14.807    -0.029
S(6)            8.130e-007
   SO4-2                 7.168e-007  5.533e-007    -6.145    -6.257    -0.112
   CaSO4                 8.813e-008  8.821e-008    -7.055    -7.055     0.000
   MgSO4                 6.390e-009  6.395e-009    -8.195    -8.194     0.000
   MnSO4                 8.241e-010  8.248e-010    -9.084    -9.084     0.000
   NaSO4-                6.028e-010  5.645e-010    -9.220    -9.248    -0.029
   BaSO4                 1.132e-010  1.133e-010    -9.946    -9.946     0.000
   KSO4-                 7.354e-011  6.887e-011   -10.133   -10.162    -0.029
   FeSO4                 6.975e-011  6.981e-011   -10.156   -10.156     0.000
   HSO4-                 1.439e-012  1.347e-012   -11.842   -11.871    -0.029
   CaHSO4+               1.382e-014  1.294e-014   -13.860   -13.888    -0.029
   FeHSO4+               1.227e-017  1.149e-017   -16.911   -16.940    -0.029
   FeSO4+                1.017e-026  9.528e-027   -25.992   -26.021    -0.029
   Fe(SO4)2-             1.232e-031  1.153e-031   -30.909   -30.938    -0.029
   FeHSO4+2              8.309e-034  6.389e-034   -33.080   -33.195    -0.114

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -4.99   -9.35   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.81  -17.19   -1.38  As2O3
Artinite         -8.39    1.21    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.26  -44.03    8.23  As2O5
As2S3(am)        -6.76  -51.66  -44.90  As2S3
As_native        -4.96  -17.50  -12.53  As
Ba3(AsO4)2       -9.70  -59.81  -50.11  Ba3(AsO4)2
Barite           -2.68  -12.65   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.22  -24.84   -0.61  Mn2O3
Brucite          -5.94   10.90   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.03  -49.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.39   -3.25   -2.86  CH4
Claudetite      -15.85  -17.19   -1.34  As2O3
CO2(g)           -2.44   -3.90   -1.47  CO2
Dolomite         -1.08  -18.17  -17.09  CaMg(CO3)2
Dolomite(d)      -1.63  -18.17  -16.54  CaMg(CO3)2
Epsomite         -8.42  -10.56   -2.14  MgSO4:7H2O



Fe(OH)2.7Cl.3    -1.45   -4.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.48   -2.44   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.13  -38.90  -45.03  Fe3S4
Gypsum           -4.77   -9.35   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.55   -4.55   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.72   36.31   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.58  -37.55  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.10  -27.86   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.78  -43.61   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.86  -43.07   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.73  -42.01   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.53  -45.92   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.21   -2.44   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.69   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.25   13.09   25.34  MnOOH
Melanterite     -10.20  -12.41   -2.21  FeSO4:7H2O
Mirabilite      -12.53  -13.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.50  -89.21   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.16  -55.87  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.86  -13.15    2.71  MnCl2:4H2O
MnS(Green)       -5.16   -1.36    3.80  MnS
MnSO4           -14.00  -11.33    2.67  MnSO4
Nahcolite        -5.80   -6.35   -0.55  NaHCO3
Natron          -11.45  -12.77   -1.31  Na2CO3:10H2O
Nesquehonite     -4.07   -9.69   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.06   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.36  -51.66  -46.30  As2S3
Portlandite     -10.69   12.11   22.80  Ca(OH)2
Pyrite           10.49   -7.99  -18.48  FeS2
Pyrochroite      -5.07   10.13   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.11  -23.05  -19.94  AsS
Rhodochrosite     0.67  -10.46  -11.13  MnCO3
Rhodochrosite(d)  -0.07  -10.46  -10.39  MnCO3
Scorodite       -23.87  -44.12  -20.25  FeAsO4:2H2O
Siderite         -0.64  -11.53  -10.89  FeCO3
Siderite(d)(3)   -1.08  -11.53  -10.45  FeCO3
Sulfur           -3.45  -18.47  -15.03  S
Thenardite      -13.46  -13.64   -0.18  Na2SO4
Thermonatrite   -12.89  -12.77    0.13  Na2CO3:H2O
Trona           -18.32  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.21  -11.77   -8.56  BaCO3

Reaction step 9.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.58   16.02   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.903e-002 -9.745e-004
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.297e-002 -3.244e-005
Manganite          -12.29   13.05   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.05  -10.44  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -1.02  -11.47  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.23  -11.79   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.571e-004  Surface charge, eq

Hfo_s         
 2.648e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.635e-005       0.617  1.635e-005      -4.786
Hfo_sOHCa+2      9.496e-006       0.359  9.496e-006      -5.022
Hfo_sOFe+        4.271e-007       0.016  4.271e-007      -6.369
Hfo_sOH          1.225e-007       0.005  1.225e-007      -6.912
Hfo_sOH2+        6.543e-008       0.002  6.543e-008      -7.184
Hfo_sOHBa+2      1.436e-008       0.001  1.436e-008      -7.843
Hfo_sO-          5.254e-009       0.000  5.254e-009      -8.279

Hfo           
 4.571e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          5.857e-004       0.553  5.857e-004      -3.232
Hfo_wOH2+        3.128e-004       0.295  3.128e-004      -3.505
Hfo_wOMn+        6.210e-005       0.059  6.211e-005      -4.207
Hfo_wOMg+        2.727e-005       0.026  2.727e-005      -4.564
Hfo_wO-          2.512e-005       0.024  2.512e-005      -4.600
Hfo_wOCa+        2.509e-005       0.024  2.509e-005      -4.601
Hfo_wOFe+        1.906e-005       0.018  1.906e-005      -4.720
Hfo_wOFeOH       1.872e-006       0.002  1.872e-006      -5.728
Hfo_wH2AsO3      3.708e-007       0.000  3.708e-007      -6.431
Hfo_wOHSO4-2     1.747e-009       0.000  1.747e-009      -8.758
Hfo_wOBa+        5.482e-010       0.000  5.482e-010      -9.261
Hfo_wSO4-        4.676e-010       0.000  4.676e-010      -9.330
Hfo_wOHAsO4-3    7.887e-014       0.000  7.887e-014     -13.103
Hfo_wHAsO4-      5.037e-016       0.000  5.037e-016     -15.298
Hfo_wH2AsO4      8.706e-018       0.000  8.706e-018     -17.060

Mno           
-2.989e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         1.300e-027       0.000  1.300e-027     -26.886
Mno_O3-2         1.497e-028       0.000  1.497e-028     -27.825
Mno_O3Ca         8.971e-029       0.000  8.971e-029     -28.047
Mno_O3HMn+       4.891e-030       0.000  4.891e-030     -29.311
Mno_O3Na-        3.226e-030       0.000  3.226e-030     -29.491
Mno_O3Mg         2.086e-030       0.000  2.086e-030     -29.681
Mno_O3H-         1.412e-030       0.000  1.412e-030     -29.850
Mno_O3Ba         9.226e-031       0.000  9.227e-031     -30.035
Mno_O3HCa+       2.945e-031       0.000  2.945e-031     -30.531
Mno_O3HBa+       5.417e-033       0.000  5.417e-033     -32.266
Mno_O3HMg+       4.636e-033       0.000  4.636e-033     -32.334
Mno_O3HNa        2.839e-033       0.000  2.839e-033     -32.547
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.895e-041       0.000  1.895e-041     -40.722
Mno_O3H3Cl       4.816e-044       0.000  4.816e-044     -43.317

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.263e-006  1.263e-006
Ba               5.419e-007  5.419e-007
C                3.342e-003  3.341e-003
Ca               1.111e-003  1.111e-003
Cl               9.873e-005  9.873e-005
Fe               1.372e-005  1.372e-005
K                1.893e-005  1.893e-005
Mg               6.750e-005  6.750e-005
Mn               1.697e-005  1.697e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.562      Charge balance
                                       pe  =  -4.597      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.830e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.713e-003
                       Total CO2 (mol/kg)  =  2.675e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -1.563e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.94
                               Iterations  =  27
                                  Total H  = 1.110170e+002
                                  Total O  = 5.551367e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.908e-007  3.654e-007    -6.408    -6.437    -0.029
   H+                    2.912e-008  2.739e-008    -7.536    -7.562    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.263e-006
   AsS(OH)(HS)-          1.260e-006  1.178e-006    -5.900    -5.929    -0.029
   H3AsO3                2.461e-009  2.463e-009    -8.609    -8.609     0.000
   H2AsO3-               6.807e-011  6.366e-011   -10.167   -10.196    -0.029
   As3S4(HS)2-           2.081e-015  1.946e-015   -14.682   -14.711    -0.029
   H4AsO3+               3.574e-017  3.343e-017   -16.447   -16.476    -0.029
   HAsO3-2               6.062e-018  4.637e-018   -17.217   -17.334    -0.116
   AsO3-3                6.173e-026  3.378e-026   -25.209   -25.471    -0.262
As(5)           7.501e-017
   HAsO4-2               5.666e-017  4.334e-017   -16.247   -16.363    -0.116



   H2AsO4-               1.835e-017  1.716e-017   -16.736   -16.766    -0.029
   AsO4-3                6.474e-021  3.542e-021   -20.189   -20.451    -0.262
   H3AsO4                9.370e-023  9.378e-023   -22.028   -22.028     0.000
Ba              5.419e-007
   Ba+2                  5.313e-007  4.064e-007    -6.275    -6.391    -0.116
   BaHCO3+               9.702e-009  9.073e-009    -8.013    -8.042    -0.029
   BaCO3                 8.365e-010  8.372e-010    -9.078    -9.077     0.000
   BaSO4                 9.843e-011  9.852e-011   -10.007   -10.006     0.000
   BaOH+                 5.375e-013  5.026e-013   -12.270   -12.299    -0.029
C(-4)           6.670e-004
   CH4                   6.670e-004  6.675e-004    -3.176    -3.176     0.000
C(4)            2.675e-003
   HCO3-                 2.487e-003  2.329e-003    -2.604    -2.633    -0.028
   CO2                   1.433e-004  1.435e-004    -3.844    -3.843     0.000
   CaHCO3+               2.639e-005  2.468e-005    -4.579    -4.608    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.181e-006  3.988e-006    -5.286    -5.399    -0.114
   MnCO3                 2.907e-006  2.910e-006    -5.537    -5.536     0.000
   MnHCO3+               2.039e-006  1.907e-006    -5.691    -5.720    -0.029
   MgHCO3+               1.480e-006  1.384e-006    -5.830    -5.859    -0.029
   NaHCO3                2.660e-007  2.663e-007    -6.575    -6.575     0.000
   FeHCO3+               2.120e-007  1.983e-007    -6.674    -6.703    -0.029
   MgCO3                 1.931e-007  1.932e-007    -6.714    -6.714     0.000
   FeCO3                 8.135e-008  8.143e-008    -7.090    -7.089     0.000
   NaCO3-                1.614e-008  1.510e-008    -7.792    -7.821    -0.029
   BaHCO3+               9.702e-009  9.073e-009    -8.013    -8.042    -0.029
   BaCO3                 8.365e-010  8.372e-010    -9.078    -9.077     0.000
Ca              1.111e-003
   Ca+2                  1.079e-003  8.306e-004    -2.967    -3.081    -0.114
   CaHCO3+               2.639e-005  2.468e-005    -4.579    -4.608    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 8.010e-008  8.017e-008    -7.096    -7.096     0.000
   CaOH+                 5.381e-009  5.032e-009    -8.269    -8.298    -0.029
   CaHSO4+               1.376e-014  1.286e-014   -13.862   -13.891    -0.029
Cl              9.873e-005
   Cl-                   9.873e-005  9.227e-005    -4.006    -4.035    -0.029
   MnCl+                 3.692e-009  3.453e-009    -8.433    -8.462    -0.029
   FeCl+                 1.159e-010  1.084e-010    -9.936    -9.965    -0.029
   MnCl2                 1.389e-013  1.391e-013   -12.857   -12.857     0.000
   MnCl3-                3.779e-018  3.534e-018   -17.423   -17.452    -0.029
   FeCl+2                7.488e-027  5.728e-027   -26.126   -26.242    -0.116
   FeCl2+                2.524e-030  2.361e-030   -29.598   -29.627    -0.029
   FeCl3                 2.176e-035  2.178e-035   -34.662   -34.662     0.000
Fe(2)           1.372e-005
   Fe(HS)2               1.213e-005  1.214e-005    -4.916    -4.916     0.000
   Fe+2                  1.113e-006  8.511e-007    -5.954    -6.070    -0.116
   FeHCO3+               2.120e-007  1.983e-007    -6.674    -6.703    -0.029
   Fe(HS)3-              1.787e-007  1.672e-007    -6.748    -6.777    -0.029
   FeCO3                 8.135e-008  8.143e-008    -7.090    -7.089     0.000
   FeOH+                 1.051e-008  9.825e-009    -7.979    -8.008    -0.029
   FeCl+                 1.159e-010  1.084e-010    -9.936    -9.965    -0.029
   FeSO4                 7.315e-011  7.321e-011   -10.136   -10.135     0.000
   Fe(OH)2               3.050e-012  3.053e-012   -11.516   -11.515     0.000
   Fe(OH)3-              4.427e-015  4.140e-015   -14.354   -14.383    -0.029
   FeHSO4+               1.410e-017  1.318e-017   -16.851   -16.880    -0.029
Fe(3)           3.476e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              6.262e-015  5.856e-015   -14.203   -14.232    -0.029
   Fe(OH)4-              9.804e-016  9.169e-016   -15.009   -15.038    -0.029
   FeOH+2                6.334e-019  4.845e-019   -18.198   -18.315    -0.116
   Fe+3                  3.757e-024  2.056e-024   -23.425   -23.687    -0.262
   FeSO4+                1.166e-026  1.090e-026   -25.933   -25.962    -0.029
   FeCl+2                7.488e-027  5.728e-027   -26.126   -26.242    -0.116
   FeCl2+                2.524e-030  2.361e-030   -29.598   -29.627    -0.029
   Fe(SO4)2-             1.234e-031  1.154e-031   -30.909   -30.938    -0.029
   FeHSO4+2              1.045e-033  7.997e-034   -32.981   -33.097    -0.116
   FeCl3                 2.176e-035  2.178e-035   -34.662   -34.662     0.000



   Fe2(OH)2+4            1.846e-035  6.318e-036   -34.734   -35.199    -0.466
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.384   -47.112    -0.727
H(0)            1.660e-009
   H2                    8.298e-010  8.305e-010    -9.081    -9.081     0.000
K               1.893e-005
   K+                    1.893e-005  1.769e-005    -4.723    -4.752    -0.029
   KSO4-                 6.429e-011  6.012e-011   -10.192   -10.221    -0.029
Mg              6.750e-005
   Mg+2                  6.581e-005  5.078e-005    -4.182    -4.294    -0.113
   MgHCO3+               1.480e-006  1.384e-006    -5.830    -5.859    -0.029
   MgCO3                 1.931e-007  1.932e-007    -6.714    -6.714     0.000
   MgOH+                 7.197e-009  6.730e-009    -8.143    -8.172    -0.029
   MgSO4                 5.753e-009  5.758e-009    -8.240    -8.240     0.000
Mn(2)           1.697e-005
   Mn+2                  1.201e-005  9.185e-006    -4.921    -5.037    -0.116
   MnCO3                 2.907e-006  2.910e-006    -5.537    -5.536     0.000
   MnHCO3+               2.039e-006  1.907e-006    -5.691    -5.720    -0.029
   MnOH+                 9.216e-009  8.619e-009    -8.035    -8.065    -0.029
   MnCl+                 3.692e-009  3.453e-009    -8.433    -8.462    -0.029
   MnSO4                 7.894e-010  7.901e-010    -9.103    -9.102     0.000
   MnCl2                 1.389e-013  1.391e-013   -12.857   -12.857     0.000
   Mn(OH)3-              7.572e-018  7.082e-018   -17.121   -17.150    -0.029
   MnCl3-                3.779e-018  3.534e-018   -17.423   -17.452    -0.029
Mn(3)           1.312e-035
   Mn+3                  1.312e-035  7.179e-036   -34.882   -35.144    -0.262
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.250   -81.366    -0.116
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.318   -95.347    -0.029
Na              2.175e-004
   Na+                   2.172e-004  2.033e-004    -3.663    -3.692    -0.029
   NaHCO3                2.660e-007  2.663e-007    -6.575    -6.575     0.000
   NaCO3-                1.614e-008  1.510e-008    -7.792    -7.821    -0.029
   NaSO4-                5.270e-010  4.928e-010    -9.278    -9.307    -0.029
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.219   -74.219     0.000
S(-2)           2.083e-004
   HS-                   1.353e-004  1.265e-004    -3.869    -3.898    -0.029
   H2S                   3.027e-005  3.029e-005    -4.519    -4.519     0.000
   Fe(HS)2               1.213e-005  1.214e-005    -4.916    -4.916     0.000
   S5-2                  1.482e-006  1.173e-006    -5.829    -5.931    -0.101
   AsS(OH)(HS)-          1.260e-006  1.178e-006    -5.900    -5.929    -0.029
   S4-2                  8.714e-007  6.846e-007    -6.060    -6.165    -0.105
   S6-2                  7.613e-007  6.073e-007    -6.118    -6.217    -0.098
   Fe(HS)3-              1.787e-007  1.672e-007    -6.748    -6.777    -0.029
   S-2                   7.291e-010  5.577e-010    -9.137    -9.254    -0.116
   S3-2                  3.097e-010  2.412e-010    -9.509    -9.618    -0.108
   S2-2                  1.769e-011  1.369e-011   -10.752   -10.864    -0.111
   As3S4(HS)2-           2.081e-015  1.946e-015   -14.682   -14.711    -0.029
S(6)            7.172e-007
   SO4-2                 6.298e-007  4.837e-007    -6.201    -6.315    -0.115
   CaSO4                 8.010e-008  8.017e-008    -7.096    -7.096     0.000
   MgSO4                 5.753e-009  5.758e-009    -8.240    -8.240     0.000
   MnSO4                 7.894e-010  7.901e-010    -9.103    -9.102     0.000
   NaSO4-                5.270e-010  4.928e-010    -9.278    -9.307    -0.029
   BaSO4                 9.843e-011  9.852e-011   -10.007   -10.006     0.000
   FeSO4                 7.315e-011  7.321e-011   -10.136   -10.135     0.000
   KSO4-                 6.429e-011  6.012e-011   -10.192   -10.221    -0.029
   HSO4-                 1.378e-012  1.288e-012   -11.861   -11.890    -0.029
   CaHSO4+               1.376e-014  1.286e-014   -13.862   -13.891    -0.029
   FeHSO4+               1.410e-017  1.318e-017   -16.851   -16.880    -0.029
   FeSO4+                1.166e-026  1.090e-026   -25.933   -25.962    -0.029
   Fe(SO4)2-             1.234e-031  1.154e-031   -30.909   -30.938    -0.029
   FeHSO4+2              1.045e-033  7.997e-034   -32.981   -33.097    -0.116

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.04   -9.40   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.84  -17.22   -1.38  As2O3
Artinite         -8.46    1.14    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.28  -44.06    8.23  As2O5
As2S3(am)        -6.70  -51.60  -44.90  As2S3
As_native        -4.97  -17.50  -12.53  As
Ba3(AsO4)2       -9.96  -60.07  -50.11  Ba3(AsO4)2
Barite           -2.74  -12.71   -9.97  BaSO4
Birnessite      -27.58   16.02   43.60  MnO2
Bixbyite        -24.30  -24.91   -0.61  Mn2O3
Brucite          -6.01   10.83   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.24  -50.14  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.32   -3.18   -2.86  CH4
Claudetite      -15.88  -17.22   -1.34  As2O3
CO2(g)           -2.38   -3.84   -1.47  CO2
Dolomite         -1.08  -18.17  -17.09  CaMg(CO3)2
Dolomite(d)      -1.63  -18.17  -16.54  CaMg(CO3)2
Epsomite         -8.47  -10.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.44   -4.48   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.51   -2.41   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.25  -38.79  -45.03  Fe3S4
Gypsum           -4.82   -9.40   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.52   -4.52   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.84   36.19   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.59  -37.56  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.18  -27.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.77  -43.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.86  -43.07   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.73  -42.01   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.49  -45.88   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.24   -2.41   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.69   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.29   13.05   25.34  MnOOH
Melanterite     -10.18  -12.39   -2.21  FeSO4:7H2O
Mirabilite      -12.59  -13.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.52  -89.23   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.31  -56.01  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.82  -13.11    2.71  MnCl2:4H2O
MnS(Green)       -5.17   -1.37    3.80  MnS
MnSO4           -14.02  -11.35    2.67  MnSO4
Nahcolite        -5.78   -6.32   -0.55  NaHCO3
Natron          -11.47  -12.78   -1.31  Na2CO3:10H2O
Nesquehonite     -4.07   -9.69   -5.62  MgCO3:3H2O
Nsutite         -26.55   16.02   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.30  -51.60  -46.30  As2S3
Portlandite     -10.76   12.04   22.80  Ca(OH)2
Pyrite           10.54   -7.94  -18.48  FeS2
Pyrochroite      -5.11   10.09   15.20  Mn(OH)2
Pyrolusite      -25.36   16.02   41.38  MnO2
Realgar          -3.09  -23.03  -19.94  AsS
Rhodochrosite     0.69  -10.44  -11.13  MnCO3
Rhodochrosite(d)  -0.05  -10.44  -10.39  MnCO3
Scorodite       -23.89  -44.14  -20.25  FeAsO4:2H2O



Siderite         -0.58  -11.47  -10.89  FeCO3
Siderite(d)(3)   -1.02  -11.47  -10.45  FeCO3
Sulfur           -3.42  -18.45  -15.03  S
Thenardite      -13.52  -13.70   -0.18  Na2SO4
Thermonatrite   -12.91  -12.78    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.23  -11.79   -8.56  BaCO3

Reaction step 10.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.62   15.98   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.898e-002 -1.021e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.296e-002 -3.547e-005
Manganite          -12.32   13.02   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.02  -10.41  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -0.96  -11.41  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.25  -11.81   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.757e-004  Surface charge, eq

Hfo_s         
 2.648e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.612e-005       0.609  1.612e-005      -4.793
Hfo_sOHCa+2      9.698e-006       0.366  9.698e-006      -5.013
Hfo_sOFe+        4.578e-007       0.017  4.578e-007      -6.339
Hfo_sOH          1.206e-007       0.005  1.206e-007      -6.919
Hfo_sOH2+        7.008e-008       0.003  7.008e-008      -7.154
Hfo_sOHBa+2      1.406e-008       0.001  1.406e-008      -7.852
Hfo_sO-          4.753e-009       0.000  4.753e-009      -8.323

Hfo           
 4.757e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH          5.724e-004       0.540  5.724e-004      -3.242
Hfo_wOH2+        3.326e-004       0.314  3.326e-004      -3.478
Hfo_wOMn+        6.076e-005       0.057  6.076e-005      -4.216
Hfo_wOMg+        2.513e-005       0.024  2.513e-005      -4.600
Hfo_wOCa+        2.337e-005       0.022  2.338e-005      -4.631
Hfo_wO-          2.256e-005       0.021  2.256e-005      -4.647
Hfo_wOFe+        2.028e-005       0.019  2.028e-005      -4.693
Hfo_wOFeOH       1.831e-006       0.002  1.831e-006      -5.737
Hfo_wH2AsO3      3.548e-007       0.000  3.548e-007      -6.450
Hfo_wOHSO4-2     1.519e-009       0.000  1.519e-009      -8.819
Hfo_wOBa+        4.898e-010       0.000  4.898e-010      -9.310
Hfo_wSO4-        4.423e-010       0.000  4.423e-010      -9.354
Hfo_wOHAsO4-3    5.848e-014       0.000  5.848e-014     -13.233
Hfo_wHAsO4-      4.422e-016       0.000  4.422e-016     -15.354
Hfo_wH2AsO4      8.316e-018       0.000  8.316e-018     -17.080

Mno           
-6.849e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.254e-029       0.000  3.254e-029     -28.488
Mno_O3-2         3.440e-030       0.000  3.440e-030     -29.463
Mno_O3Ca         2.139e-030       0.000  2.139e-030     -29.670
Mno_O3HMn+       1.332e-031       0.000  1.332e-031     -30.875
Mno_O3Na-        7.404e-032       0.000  7.404e-032     -31.131
Mno_O3Mg         4.916e-032       0.000  4.917e-032     -31.308
Mno_O3H-         3.530e-032       0.000  3.530e-032     -31.452
Mno_O3Ba         2.109e-032       0.000  2.109e-032     -31.676
Mno_O3HCa+       7.639e-033       0.000  7.639e-033     -32.117
Mno_O3HBa+       1.347e-034       0.000  1.347e-034     -33.871
Mno_O3HMg+       1.189e-034       0.000  1.189e-034     -33.925
Mno_O3HNa        7.089e-035       0.000  7.089e-035     -34.149
Mno_O3H2         2.721e-037       0.000  2.721e-037     -36.565
Mno_O3H3+        5.610e-043       0.000  5.610e-043     -42.251
Mno_O3H3Cl       1.424e-045       0.000  1.424e-045     -44.847

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.279e-006  1.279e-006
Ba               5.422e-007  5.422e-007
C                3.588e-003  3.588e-003
Ca               1.160e-003  1.160e-003
Cl               9.873e-005  9.873e-005
Fe               1.553e-005  1.553e-005
K                1.893e-005  1.893e-005
Mg               6.964e-005  6.964e-005
Mn               1.855e-005  1.855e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.526      Charge balance
                                       pe  =  -4.561      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.990e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.840e-003
                       Total CO2 (mol/kg)  =  2.822e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -1.749e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.15



                               Iterations  =  24
                                  Total H  = 1.110173e+002
                                  Total O  = 5.551401e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.596e-007  3.358e-007    -6.444    -6.474    -0.030
   H+                    3.173e-008  2.981e-008    -7.499    -7.526    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.279e-006
   AsS(OH)(HS)-          1.276e-006  1.192e-006    -5.894    -5.924    -0.030
   H3AsO3                2.409e-009  2.412e-009    -8.618    -8.618     0.000
   H2AsO3-               6.133e-011  5.728e-011   -10.212   -10.242    -0.030
   As3S4(HS)2-           2.553e-015  2.384e-015   -14.593   -14.623    -0.030
   H4AsO3+               3.813e-017  3.561e-017   -16.419   -16.448    -0.030
   HAsO3-2               5.039e-018  3.835e-018   -17.298   -17.416    -0.119
   AsO3-3                4.745e-026  2.567e-026   -25.324   -25.591    -0.267
As(5)           6.352e-017
   HAsO4-2               4.701e-017  3.578e-017   -16.328   -16.446    -0.119
   H2AsO4-               1.650e-017  1.541e-017   -16.782   -16.812    -0.030
   AsO4-3                4.968e-021  2.687e-021   -20.304   -20.571    -0.267
   H3AsO4                9.158e-023  9.167e-023   -22.038   -22.038     0.000
Ba              5.422e-007
   Ba+2                  5.312e-007  4.043e-007    -6.275    -6.393    -0.119
   BaHCO3+               1.014e-008  9.467e-009    -7.994    -8.024    -0.030
   BaCO3                 8.021e-010  8.028e-010    -9.096    -9.095     0.000
   BaSO4                 8.710e-011  8.718e-011   -10.060   -10.060     0.000
   BaOH+                 4.920e-013  4.596e-013   -12.308   -12.338    -0.030
C(-4)           7.662e-004
   CH4                   7.662e-004  7.669e-004    -3.116    -3.115     0.000
C(4)            2.822e-003
   HCO3-                 2.611e-003  2.443e-003    -2.583    -2.612    -0.029
   CO2                   1.636e-004  1.637e-004    -3.786    -3.786     0.000
   CaHCO3+               2.875e-005  2.685e-005    -4.541    -4.571    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.018e-006  3.844e-006    -5.299    -5.415    -0.116
   MnCO3                 3.053e-006  3.055e-006    -5.515    -5.515     0.000
   MnHCO3+               2.333e-006  2.179e-006    -5.632    -5.662    -0.030
   MgHCO3+               1.594e-006  1.489e-006    -5.797    -5.827    -0.030
   NaHCO3                2.786e-007  2.789e-007    -6.555    -6.555     0.000
   FeHCO3+               2.638e-007  2.464e-007    -6.579    -6.608    -0.030
   MgCO3                 1.909e-007  1.911e-007    -6.719    -6.719     0.000
   FeCO3                 9.292e-008  9.300e-008    -7.032    -7.032     0.000
   NaCO3-                1.556e-008  1.453e-008    -7.808    -7.838    -0.030
   BaHCO3+               1.014e-008  9.467e-009    -7.994    -8.024    -0.030
   BaCO3                 8.021e-010  8.028e-010    -9.096    -9.095     0.000
Ca              1.160e-003
   Ca+2                  1.125e-003  8.618e-004    -2.949    -3.065    -0.116
   CaHCO3+               2.875e-005  2.685e-005    -4.541    -4.571    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 7.392e-008  7.398e-008    -7.131    -7.131     0.000
   CaOH+                 5.137e-009  4.798e-009    -8.289    -8.319    -0.030
   CaHSO4+               1.383e-014  1.292e-014   -13.859   -13.889    -0.030
Cl              9.873e-005
   Cl-                   9.873e-005  9.215e-005    -4.006    -4.036    -0.030
   MnCl+                 4.022e-009  3.756e-009    -8.396    -8.425    -0.030
   FeCl+                 1.374e-010  1.283e-010    -9.862    -9.892    -0.030
   MnCl2                 1.510e-013  1.511e-013   -12.821   -12.821     0.000
   MnCl3-                4.106e-018  3.835e-018   -17.387   -17.416    -0.030
   FeCl+2                9.684e-027  7.370e-027   -26.014   -26.133    -0.119
   FeCl2+                3.248e-030  3.034e-030   -29.488   -29.518    -0.030
   FeCl3                 2.793e-035  2.796e-035   -34.554   -34.554     0.000
Fe(2)           1.553e-005
   Fe(HS)2               1.364e-005  1.365e-005    -4.865    -4.865     0.000



   Fe+2                  1.325e-006  1.009e-006    -5.878    -5.996    -0.119
   FeHCO3+               2.638e-007  2.464e-007    -6.579    -6.608    -0.030
   Fe(HS)3-              1.962e-007  1.832e-007    -6.707    -6.737    -0.030
   FeCO3                 9.292e-008  9.300e-008    -7.032    -7.032     0.000
   FeOH+                 1.146e-008  1.070e-008    -7.941    -7.971    -0.030
   FeCl+                 1.374e-010  1.283e-010    -9.862    -9.892    -0.030
   FeSO4                 7.710e-011  7.717e-011   -10.113   -10.113     0.000
   Fe(OH)2               3.052e-012  3.055e-012   -11.515   -11.515     0.000
   Fe(OH)3-              4.077e-015  3.808e-015   -14.390   -14.419    -0.030
   FeHSO4+               1.619e-017  1.512e-017   -16.791   -16.820    -0.030
Fe(3)           3.524e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              6.823e-015  6.372e-015   -14.166   -14.196    -0.030
   Fe(OH)4-              9.021e-016  8.426e-016   -15.045   -15.074    -0.030
   FeOH+2                7.538e-019  5.736e-019   -18.123   -18.241    -0.119
   Fe+3                  4.896e-024  2.648e-024   -23.310   -23.577    -0.267
   FeSO4+                1.338e-026  1.249e-026   -25.874   -25.903    -0.030
   FeCl+2                9.684e-027  7.370e-027   -26.014   -26.133    -0.119
   FeCl2+                3.248e-030  3.034e-030   -29.488   -29.518    -0.030
   Fe(SO4)2-             1.259e-031  1.176e-031   -30.900   -30.930    -0.030
   FeHSO4+2              1.310e-033  9.973e-034   -32.883   -33.001    -0.119
   FeCl3                 2.793e-035  2.796e-035   -34.554   -34.554     0.000
   Fe2(OH)2+4            2.640e-035  8.857e-036   -34.578   -35.053    -0.474
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.187   -46.928    -0.741
H(0)            1.662e-009
   H2                    8.311e-010  8.319e-010    -9.080    -9.080     0.000
K               1.893e-005
   K+                    1.893e-005  1.767e-005    -4.723    -4.753    -0.030
   KSO4-                 5.718e-011  5.341e-011   -10.243   -10.272    -0.030
Mg              6.964e-005
   Mg+2                  6.785e-005  5.210e-005    -4.168    -4.283    -0.115
   MgHCO3+               1.594e-006  1.489e-006    -5.797    -5.827    -0.030
   MgCO3                 1.909e-007  1.911e-007    -6.719    -6.719     0.000
   MgOH+                 6.794e-009  6.346e-009    -8.168    -8.198    -0.030
   MgSO4                 5.250e-009  5.255e-009    -8.280    -8.279     0.000
Mn(2)           1.855e-005
   Mn+2                  1.315e-005  1.001e-005    -4.881    -5.000    -0.119
   MnCO3                 3.053e-006  3.055e-006    -5.515    -5.515     0.000
   MnHCO3+               2.333e-006  2.179e-006    -5.632    -5.662    -0.030
   MnOH+                 9.238e-009  8.628e-009    -8.034    -8.064    -0.030
   MnCl+                 4.022e-009  3.756e-009    -8.396    -8.425    -0.030
   MnSO4                 7.649e-010  7.656e-010    -9.116    -9.116     0.000
   MnCl2                 1.510e-013  1.511e-013   -12.821   -12.821     0.000
   Mn(OH)3-              6.411e-018  5.988e-018   -17.193   -17.223    -0.030
   MnCl3-                4.106e-018  3.835e-018   -17.387   -17.416    -0.030
Mn(3)           1.572e-035
   Mn+3                  1.572e-035  8.502e-036   -34.804   -35.070    -0.267
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.359   -81.477    -0.119
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.392   -95.422    -0.030
Na              2.175e-004
   Na+                   2.172e-004  2.030e-004    -3.663    -3.692    -0.029
   NaHCO3                2.786e-007  2.789e-007    -6.555    -6.555     0.000
   NaCO3-                1.556e-008  1.453e-008    -7.808    -7.838    -0.030
   NaSO4-                4.687e-010  4.378e-010    -9.329    -9.359    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.221   -74.220     0.000
S(-2)           2.084e-004
   HS-                   1.320e-004  1.232e-004    -3.880    -3.909    -0.030
   H2S                   3.209e-005  3.212e-005    -4.494    -4.493     0.000
   Fe(HS)2               1.364e-005  1.365e-005    -4.865    -4.865     0.000
   S5-2                  1.332e-006  1.051e-006    -5.875    -5.979    -0.103
   AsS(OH)(HS)-          1.276e-006  1.192e-006    -5.894    -5.924    -0.030
   S4-2                  7.835e-007  6.130e-007    -6.106    -6.213    -0.107
   S6-2                  6.842e-007  5.438e-007    -6.165    -6.265    -0.100
   Fe(HS)3-              1.962e-007  1.832e-007    -6.707    -6.737    -0.030



   S-2                   6.562e-010  4.994e-010    -9.183    -9.302    -0.119
   S3-2                  2.785e-010  2.160e-010    -9.555    -9.666    -0.110
   S2-2                  1.592e-011  1.226e-011   -10.798   -10.912    -0.113
   As3S4(HS)2-           2.553e-015  2.384e-015   -14.593   -14.623    -0.030
S(6)            6.436e-007
   SO4-2                 5.630e-007  4.303e-007    -6.249    -6.366    -0.117
   CaSO4                 7.392e-008  7.398e-008    -7.131    -7.131     0.000
   MgSO4                 5.250e-009  5.255e-009    -8.280    -8.279     0.000
   MnSO4                 7.649e-010  7.656e-010    -9.116    -9.116     0.000
   NaSO4-                4.687e-010  4.378e-010    -9.329    -9.359    -0.030
   BaSO4                 8.710e-011  8.718e-011   -10.060   -10.060     0.000
   FeSO4                 7.710e-011  7.717e-011   -10.113   -10.113     0.000
   KSO4-                 5.718e-011  5.341e-011   -10.243   -10.272    -0.030
   HSO4-                 1.335e-012  1.247e-012   -11.875   -11.904    -0.030
   CaHSO4+               1.383e-014  1.292e-014   -13.859   -13.889    -0.030
   FeHSO4+               1.619e-017  1.512e-017   -16.791   -16.820    -0.030
   FeSO4+                1.338e-026  1.249e-026   -25.874   -25.903    -0.030
   Fe(SO4)2-             1.259e-031  1.176e-031   -30.900   -30.930    -0.030
   FeHSO4+2              1.310e-033  9.973e-034   -32.883   -33.001    -0.119

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.07   -9.43   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.86  -17.24   -1.38  As2O3
Artinite         -8.53    1.07    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.30  -44.08    8.23  As2O5
As2S3(am)        -6.64  -51.54  -44.90  As2S3
As_native        -4.98  -17.51  -12.53  As
Ba3(AsO4)2      -10.21  -60.32  -50.11  Ba3(AsO4)2
Barite           -2.79  -12.76   -9.97  BaSO4
Birnessite      -27.62   15.98   43.60  MnO2
Bixbyite        -24.38  -24.99   -0.61  Mn2O3
Brucite          -6.07   10.77   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.43  -50.34  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.26   -3.12   -2.86  CH4
Claudetite      -15.90  -17.24   -1.34  As2O3
CO2(g)           -2.32   -3.79   -1.47  CO2
Dolomite         -1.09  -18.18  -17.09  CaMg(CO3)2
Dolomite(d)      -1.64  -18.18  -16.54  CaMg(CO3)2
Epsomite         -8.51  -10.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.43   -4.47   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.54   -2.38   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.35  -38.68  -45.03  Fe3S4
Gypsum           -4.85   -9.43   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.50   -4.49   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.95   36.08   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.61  -37.58  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.26  -28.03   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.76  -43.59   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.85  -43.06   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.72  -42.00   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.45  -45.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.27   -2.38   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.67   -9.70   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4



Manganite       -12.32   13.02   25.34  MnOOH
Melanterite     -10.15  -12.36   -2.21  FeSO4:7H2O
Mirabilite      -12.64  -13.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.53  -89.24   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.43  -56.14  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.78  -13.07    2.71  MnCl2:4H2O
MnS(Green)       -5.18   -1.38    3.80  MnS
MnSO4           -14.03  -11.37    2.67  MnSO4
Nahcolite        -5.76   -6.30   -0.55  NaHCO3
Natron          -11.49  -12.80   -1.31  Na2CO3:10H2O
Nesquehonite     -4.08   -9.70   -5.62  MgCO3:3H2O
Nsutite         -26.58   15.98   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.24  -51.54  -46.30  As2S3
Portlandite     -10.81   11.99   22.80  Ca(OH)2
Pyrite           10.59   -7.88  -18.48  FeS2
Pyrochroite      -5.15   10.05   15.20  Mn(OH)2
Pyrolusite      -25.40   15.98   41.38  MnO2
Realgar          -3.07  -23.02  -19.94  AsS
Rhodochrosite     0.72  -10.41  -11.13  MnCO3
Rhodochrosite(d)  -0.02  -10.41  -10.39  MnCO3
Scorodite       -23.90  -44.15  -20.25  FeAsO4:2H2O
Siderite         -0.52  -11.41  -10.89  FeCO3
Siderite(d)(3)   -0.96  -11.41  -10.45  FeCO3
Sulfur           -3.40  -18.42  -15.03  S
Thenardite      -13.57  -13.75   -0.18  Na2SO4
Thermonatrite   -12.93  -12.80    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.25  -11.81   -8.56  BaCO3

Reaction step 11.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.65   15.95   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.893e-002 -1.068e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.296e-002 -3.845e-005
Manganite          -12.36   12.98   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.01  -10.40  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)      -0.91  -11.36  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.26  -11.83   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------



Hfo           
 4.936e-004  Surface charge, eq

Hfo_s         
 2.648e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.589e-005       0.600  1.589e-005      -4.799
Hfo_sOHCa+2      9.895e-006       0.374  9.895e-006      -5.005
Hfo_sOFe+        4.884e-007       0.018  4.884e-007      -6.311
Hfo_sOH          1.188e-007       0.004  1.188e-007      -6.925
Hfo_sOH2+        7.478e-008       0.003  7.478e-008      -7.126
Hfo_sOHBa+2      1.378e-008       0.001  1.378e-008      -7.861
Hfo_sO-          4.325e-009       0.000  4.325e-009      -8.364

Hfo           
 4.936e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          5.591e-004       0.528  5.591e-004      -3.253
Hfo_wOH2+        3.519e-004       0.332  3.519e-004      -3.454
Hfo_wOMn+        5.937e-005       0.056  5.937e-005      -4.226
Hfo_wOMg+        2.317e-005       0.022  2.317e-005      -4.635
Hfo_wOCa+        2.183e-005       0.021  2.183e-005      -4.661
Hfo_wOFe+        2.145e-005       0.020  2.145e-005      -4.669
Hfo_wO-          2.035e-005       0.019  2.035e-005      -4.691
Hfo_wOFeOH       1.788e-006       0.002  1.788e-006      -5.748
Hfo_wH2AsO3      3.412e-007       0.000  3.412e-007      -6.467
Hfo_wOHSO4-2     1.336e-009       0.000  1.336e-009      -8.874
Hfo_wOBa+        4.396e-010       0.000  4.396e-010      -9.357
Hfo_wSO4-        4.215e-010       0.000  4.215e-010      -9.375
Hfo_wOHAsO4-3    4.429e-014       0.000  4.429e-014     -13.354
Hfo_wHAsO4-      3.928e-016       0.000  3.928e-016     -15.406
Hfo_wH2AsO4      8.001e-018       0.000  8.001e-018     -17.097

Mno           
-2.140e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.105e-027       0.000  1.105e-027     -26.957
Mno_O3-2         1.078e-028       0.000  1.078e-028     -27.967
Mno_O3Ca         6.941e-029       0.000  6.941e-029     -28.159
Mno_O3HMn+       4.899e-030       0.000  4.899e-030     -29.310
Mno_O3Na-        2.317e-030       0.000  2.317e-030     -29.635
Mno_O3Mg         1.575e-030       0.000  1.576e-030     -29.803
Mno_O3H-         1.198e-030       0.000  1.198e-030     -29.921
Mno_O3Ba         6.577e-031       0.000  6.577e-031     -30.182
Mno_O3HCa+       2.685e-031       0.000  2.685e-031     -30.571
Mno_O3HBa+       4.550e-033       0.000  4.550e-033     -32.342
Mno_O3HMg+       4.127e-033       0.000  4.127e-033     -32.384
Mno_O3HNa        2.403e-033       0.000  2.403e-033     -32.619
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        2.233e-041       0.000  2.233e-041     -40.651
Mno_O3H3Cl       5.661e-044       0.000  5.661e-044     -43.247

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.292e-006  1.292e-006
Ba               5.426e-007  5.426e-007



C                3.835e-003  3.835e-003
Ca               1.208e-003  1.208e-003
Cl               9.873e-005  9.873e-005
Fe               1.736e-005  1.736e-005
K                1.893e-005  1.893e-005
Mg               7.160e-005  7.160e-005
Mn               2.017e-005  2.017e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.491      Charge balance
                                       pe  =  -4.526      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.148e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.964e-003
                       Total CO2 (mol/kg)  =  2.969e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -1.929e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.35
                               Iterations  =  22
                                  Total H  = 1.110177e+002
                                  Total O  = 5.551436e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.324e-007  3.101e-007    -6.478    -6.508    -0.030
   H+                    3.439e-008  3.228e-008    -7.464    -7.491    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.292e-006
   AsS(OH)(HS)-          1.290e-006  1.203e-006    -5.889    -5.920    -0.030
   H3AsO3                2.372e-009  2.374e-009    -8.625    -8.625     0.000
   H2AsO3-               5.581e-011  5.206e-011   -10.253   -10.283    -0.030
   As3S4(HS)2-           3.084e-015  2.877e-015   -14.511   -14.541    -0.030
   H4AsO3+               4.070e-017  3.796e-017   -16.390   -16.421    -0.030
   HAsO3-2               4.250e-018  3.218e-018   -17.372   -17.492    -0.121
   AsO3-3                3.718e-026  1.989e-026   -25.430   -25.701    -0.272
As(5)           5.471e-017
   HAsO4-2               3.968e-017  3.005e-017   -16.401   -16.522    -0.121
   H2AsO4-               1.503e-017  1.402e-017   -16.823   -16.853    -0.030
   AsO4-3                3.895e-021  2.084e-021   -20.409   -20.681    -0.272
   H3AsO4                9.020e-023  9.029e-023   -22.045   -22.044     0.000
Ba              5.426e-007
   Ba+2                  5.312e-007  4.023e-007    -6.275    -6.395    -0.121
   BaHCO3+               1.056e-008  9.851e-009    -7.976    -8.007    -0.030
   BaCO3                 7.706e-010  7.714e-010    -9.113    -9.113     0.000
   BaSO4                 7.807e-011  7.815e-011   -10.107   -10.107     0.000
   BaOH+                 4.526e-013  4.222e-013   -12.344   -12.374    -0.030
C(-4)           8.655e-004
   CH4                   8.655e-004  8.663e-004    -3.063    -3.062     0.000
C(4)            2.969e-003
   HCO3-                 2.734e-003  2.555e-003    -2.563    -2.593    -0.029
   CO2                   1.853e-004  1.854e-004    -3.732    -3.732     0.000
   CaHCO3+               3.117e-005  2.908e-005    -4.506    -4.536    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.868e-006  3.712e-006    -5.313    -5.430    -0.118
   MnCO3                 3.193e-006  3.196e-006    -5.496    -5.495     0.000
   MnHCO3+               2.646e-006  2.468e-006    -5.577    -5.608    -0.030
   MgHCO3+               1.707e-006  1.592e-006    -5.768    -5.798    -0.030
   FeHCO3+               3.239e-007  3.021e-007    -6.490    -6.520    -0.030
   NaHCO3                2.910e-007  2.913e-007    -6.536    -6.536     0.000
   MgCO3                 1.885e-007  1.887e-007    -6.725    -6.724     0.000



   FeCO3                 1.052e-007  1.053e-007    -6.978    -6.978     0.000
   NaCO3-                1.502e-008  1.401e-008    -7.823    -7.853    -0.030
   BaHCO3+               1.056e-008  9.851e-009    -7.976    -8.007    -0.030
   BaCO3                 7.706e-010  7.714e-010    -9.113    -9.113     0.000
Ca              1.208e-003
   Ca+2                  1.171e-003  8.924e-004    -2.931    -3.049    -0.118
   CaHCO3+               3.117e-005  2.908e-005    -4.506    -4.536    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 6.896e-008  6.902e-008    -7.161    -7.161     0.000
   CaOH+                 4.918e-009  4.588e-009    -8.308    -8.338    -0.030
   CaHSO4+               1.399e-014  1.305e-014   -13.854   -13.884    -0.030
Cl              9.873e-005
   Cl-                   9.872e-005  9.203e-005    -4.006    -4.036    -0.030
   MnCl+                 4.357e-009  4.064e-009    -8.361    -8.391    -0.030
   FeCl+                 1.610e-010  1.502e-010    -9.793    -9.823    -0.030
   MnCl2                 1.631e-013  1.633e-013   -12.787   -12.787     0.000
   MnCl3-                4.437e-018  4.139e-018   -17.353   -17.383    -0.030
   FeCl+2                1.235e-026  9.349e-027   -25.908   -26.029    -0.121
   FeCl2+                4.120e-030  3.844e-030   -29.385   -29.415    -0.030
   FeCl3                 3.534e-035  3.537e-035   -34.452   -34.451     0.000
Fe(2)           1.736e-005
   Fe(HS)2               1.514e-005  1.516e-005    -4.820    -4.819     0.000
   Fe+2                  1.561e-006  1.183e-006    -5.806    -5.927    -0.121
   FeHCO3+               3.239e-007  3.021e-007    -6.490    -6.520    -0.030
   Fe(HS)3-              2.122e-007  1.980e-007    -6.673    -6.703    -0.030
   FeCO3                 1.052e-007  1.053e-007    -6.978    -6.978     0.000
   FeOH+                 1.242e-008  1.158e-008    -7.906    -7.936    -0.030
   FeCl+                 1.610e-010  1.502e-010    -9.793    -9.823    -0.030
   FeSO4                 8.143e-011  8.151e-011   -10.089   -10.089     0.000
   Fe(OH)2               3.051e-012  3.054e-012   -11.516   -11.515     0.000
   Fe(OH)3-              3.768e-015  3.515e-015   -14.424   -14.454    -0.030
   FeHSO4+               1.854e-017  1.729e-017   -16.732   -16.762    -0.030
Fe(3)           3.575e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.398e-015  6.901e-015   -14.131   -14.161    -0.030
   Fe(OH)4-              8.340e-016  7.780e-016   -15.079   -15.109    -0.030
   FeOH+2                8.884e-019  6.728e-019   -18.051   -18.172    -0.121
   Fe+3                  6.287e-024  3.364e-024   -23.202   -23.473    -0.272
   FeSO4+                1.533e-026  1.430e-026   -25.815   -25.845    -0.030
   FeCl+2                1.235e-026  9.349e-027   -25.908   -26.029    -0.121
   FeCl2+                4.120e-030  3.844e-030   -29.385   -29.415    -0.030
   Fe(SO4)2-             1.300e-031  1.212e-031   -30.886   -30.916    -0.030
   FeHSO4+2              1.632e-033  1.236e-033   -32.787   -32.908    -0.121
   Fe2(OH)2+4            3.704e-035  1.218e-035   -34.431   -34.914    -0.483
   FeCl3                 3.534e-035  3.537e-035   -34.452   -34.451     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.001   -46.755    -0.755
H(0)            1.661e-009
   H2                    8.305e-010  8.313e-010    -9.081    -9.080     0.000
K               1.893e-005
   K+                    1.893e-005  1.764e-005    -4.723    -4.753    -0.030
   KSO4-                 5.151e-011  4.805e-011   -10.288   -10.318    -0.030
Mg              7.160e-005
   Mg+2                  6.969e-005  5.327e-005    -4.157    -4.274    -0.117
   MgHCO3+               1.707e-006  1.592e-006    -5.768    -5.798    -0.030
   MgCO3                 1.885e-007  1.887e-007    -6.725    -6.724     0.000
   MgOH+                 6.422e-009  5.991e-009    -8.192    -8.222    -0.030
   MgSO4                 4.836e-009  4.840e-009    -8.316    -8.315     0.000
Mn(2)           2.017e-005
   Mn+2                  1.431e-005  1.084e-005    -4.844    -4.965    -0.121
   MnCO3                 3.193e-006  3.196e-006    -5.496    -5.495     0.000
   MnHCO3+               2.646e-006  2.468e-006    -5.577    -5.608    -0.030
   MnOH+                 9.253e-009  8.632e-009    -8.034    -8.064    -0.030
   MnCl+                 4.357e-009  4.064e-009    -8.361    -8.391    -0.030
   MnSO4                 7.465e-010  7.472e-010    -9.127    -9.127     0.000
   MnCl2                 1.631e-013  1.633e-013   -12.787   -12.787     0.000
   Mn(OH)3-              5.475e-018  5.107e-018   -17.262   -17.292    -0.030
   MnCl3-                4.437e-018  4.139e-018   -17.353   -17.383    -0.030



Mn(3)           1.865e-035
   Mn+3                  1.865e-035  9.979e-036   -34.729   -35.001    -0.272
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.460   -81.580    -0.121
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.460   -95.490    -0.030
Na              2.175e-004
   Na+                   2.172e-004  2.028e-004    -3.663    -3.693    -0.030
   NaHCO3                2.910e-007  2.913e-007    -6.536    -6.536     0.000
   NaCO3-                1.502e-008  1.401e-008    -7.823    -7.853    -0.030
   NaSO4-                4.222e-010  3.939e-010    -9.374    -9.405    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.220   -74.220     0.000
S(-2)           2.084e-004
   HS-                   1.286e-004  1.199e-004    -3.891    -3.921    -0.030
   H2S                   3.382e-005  3.385e-005    -4.471    -4.470     0.000
   Fe(HS)2               1.514e-005  1.516e-005    -4.820    -4.819     0.000
   AsS(OH)(HS)-          1.290e-006  1.203e-006    -5.889    -5.920    -0.030
   S5-2                  1.201e-006  9.441e-007    -5.920    -6.025    -0.105
   S4-2                  7.068e-007  5.508e-007    -6.151    -6.259    -0.108
   S6-2                  6.170e-007  4.887e-007    -6.210    -6.311    -0.101
   Fe(HS)3-              2.122e-007  1.980e-007    -6.673    -6.703    -0.030
   S-2                   5.926e-010  4.488e-010    -9.227    -9.348    -0.121
   S3-2                  2.513e-010  1.941e-010    -9.600    -9.712    -0.112
   S2-2                  1.437e-011  1.102e-011   -10.843   -10.958    -0.115
   As3S4(HS)2-           3.084e-015  2.877e-015   -14.511   -14.541    -0.030
S(6)            5.848e-007
   SO4-2                 5.096e-007  3.876e-007    -6.293    -6.412    -0.119
   CaSO4                 6.896e-008  6.902e-008    -7.161    -7.161     0.000
   MgSO4                 4.836e-009  4.840e-009    -8.316    -8.315     0.000
   MnSO4                 7.465e-010  7.472e-010    -9.127    -9.127     0.000
   NaSO4-                4.222e-010  3.939e-010    -9.374    -9.405    -0.030
   FeSO4                 8.143e-011  8.151e-011   -10.089   -10.089     0.000
   BaSO4                 7.807e-011  7.815e-011   -10.107   -10.107     0.000
   KSO4-                 5.151e-011  4.805e-011   -10.288   -10.318    -0.030
   HSO4-                 1.304e-012  1.216e-012   -11.885   -11.915    -0.030
   CaHSO4+               1.399e-014  1.305e-014   -13.854   -13.884    -0.030
   FeHSO4+               1.854e-017  1.729e-017   -16.732   -16.762    -0.030
   FeSO4+                1.533e-026  1.430e-026   -25.815   -25.845    -0.030
   Fe(SO4)2-             1.300e-031  1.212e-031   -30.886   -30.916    -0.030
   FeHSO4+2              1.632e-033  1.236e-033   -32.787   -32.908    -0.121

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.10   -9.46   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.87  -17.25   -1.38  As2O3
Artinite         -8.60    1.00    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.32  -44.09    8.23  As2O5
As2S3(am)        -6.59  -51.49  -44.90  As2S3
As_native        -4.99  -17.52  -12.53  As
Ba3(AsO4)2      -10.44  -60.55  -50.11  Ba3(AsO4)2
Barite           -2.84  -12.81   -9.97  BaSO4
Birnessite      -27.65   15.95   43.60  MnO2
Bixbyite        -24.44  -25.06   -0.61  Mn2O3
Brucite          -6.13   10.71   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.61  -50.51  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.20   -3.06   -2.86  CH4
Claudetite      -15.91  -17.25   -1.34  As2O3
CO2(g)           -2.26   -3.73   -1.47  CO2
Dolomite         -1.09  -18.18  -17.09  CaMg(CO3)2
Dolomite(d)      -1.64  -18.18  -16.54  CaMg(CO3)2
Epsomite         -8.55  -10.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.42   -4.46   -3.04  Fe(OH)2.7Cl0.3



Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.56   -2.36   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.44  -38.59  -45.03  Fe3S4
Gypsum           -4.88   -9.46   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.47   -4.47   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.05   35.98   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.62  -37.59  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.35  -28.11   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.74  -43.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.84  -43.05   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.40  -45.79   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.29   -2.36   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.67   -9.70   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.36   12.98   25.34  MnOOH
Melanterite     -10.13  -12.34   -2.21  FeSO4:7H2O
Mirabilite      -12.68  -13.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.53  -89.24   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.55  -56.26  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.75  -13.04    2.71  MnCl2:4H2O
MnS(Green)       -5.19   -1.39    3.80  MnS
MnSO4           -14.05  -11.38    2.67  MnSO4
Nahcolite        -5.74   -6.29   -0.55  NaHCO3
Natron          -11.51  -12.82   -1.31  Na2CO3:10H2O
Nesquehonite     -4.08   -9.70   -5.62  MgCO3:3H2O
Nsutite         -26.62   15.95   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.19  -51.49  -46.30  As2S3
Portlandite     -10.87   11.93   22.80  Ca(OH)2
Pyrite           10.64   -7.84  -18.48  FeS2
Pyrochroite      -5.18   10.02   15.20  Mn(OH)2
Pyrolusite      -25.43   15.95   41.38  MnO2
Realgar          -3.06  -23.00  -19.94  AsS
Rhodochrosite     0.73  -10.40  -11.13  MnCO3
Rhodochrosite(d)  -0.01  -10.40  -10.39  MnCO3
Scorodite       -23.91  -44.15  -20.25  FeAsO4:2H2O
Siderite         -0.47  -11.36  -10.89  FeCO3
Siderite(d)(3)   -0.91  -11.36  -10.45  FeCO3
Sulfur           -3.37  -18.40  -15.03  S
Thenardite      -13.62  -13.80   -0.18  Na2SO4
Thermonatrite   -12.94  -12.82    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.26  -11.83   -8.56  BaCO3

Reaction step 12.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.70   15.90   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.889e-002 -1.115e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.296e-002 -4.142e-005
Manganite          -12.40   12.94   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.367e-006  2.367e-006
Siderite(d)(3)      -0.86  -11.31  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.28  -11.84   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 5.100e-004  Surface charge, eq

Hfo_s         
 2.648e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.547e-005       0.584  1.547e-005      -4.810
Hfo_sOHCa+2      1.026e-005       0.388  1.026e-005      -4.989
Hfo_sOFe+        5.274e-007       0.020  5.275e-007      -6.278
Hfo_sOH          1.192e-007       0.005  1.192e-007      -6.924
Hfo_sOH2+        8.084e-008       0.003  8.084e-008      -7.092
Hfo_sOHBa+2      1.375e-008       0.001  1.375e-008      -7.862
Hfo_sO-          4.024e-009       0.000  4.024e-009      -8.395

Hfo           
 5.100e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          5.468e-004       0.516  5.468e-004      -3.262
Hfo_wOH2+        3.709e-004       0.350  3.710e-004      -3.431
Hfo_wOMn+        5.639e-005       0.053  5.639e-005      -4.249
Hfo_wOFe+        2.259e-005       0.021  2.259e-005      -4.646
Hfo_wOMg+        2.143e-005       0.020  2.143e-005      -4.669
Hfo_wOCa+        2.048e-005       0.019  2.048e-005      -4.689
Hfo_wO-          1.846e-005       0.017  1.846e-005      -4.734
Hfo_wOFeOH       1.747e-006       0.002  1.747e-006      -5.758
Hfo_wH2AsO3      3.299e-007       0.000  3.299e-007      -6.482
Hfo_wOHSO4-2     1.188e-009       0.000  1.188e-009      -8.925
Hfo_wSO4-        4.041e-010       0.000  4.041e-010      -9.394
Hfo_wOBa+        3.968e-010       0.000  3.968e-010      -9.401
Hfo_wOHAsO4-3    3.427e-014       0.000  3.427e-014     -13.465
Hfo_wHAsO4-      3.531e-016       0.000  3.531e-016     -15.452
Hfo_wH2AsO4      7.752e-018       0.000  7.752e-018     -17.111

Mno           
-1.837e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         9.955e-028       0.000  9.955e-028     -27.002
Mno_O3-2         9.280e-029       0.000  9.280e-029     -28.032
Mno_O3Ca         6.177e-029       0.000  6.177e-029     -28.209
Mno_O3HMn+       4.757e-030       0.000  4.758e-030     -29.323
Mno_O3Na-        1.992e-030       0.000  1.992e-030     -29.701
Mno_O3Mg         1.382e-030       0.000  1.382e-030     -29.860
Mno_O3H-         1.112e-030       0.000  1.112e-030     -29.954
Mno_O3Ba         5.631e-031       0.000  5.631e-031     -30.249
Mno_O3HCa+       2.575e-031       0.000  2.576e-031     -30.589
Mno_O3HBa+       4.199e-033       0.000  4.199e-033     -32.377
Mno_O3HMg+       3.902e-033       0.000  3.902e-033     -32.409
Mno_O3HNa        2.227e-033       0.000  2.227e-033     -32.652
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        2.407e-041       0.000  2.407e-041     -40.618
Mno_O3H3Cl       6.094e-044       0.000  6.094e-044     -43.215

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.303e-006  1.303e-006
Ba               5.426e-007  5.426e-007
C                4.079e-003  4.079e-003
Ca               1.255e-003  1.255e-003
Cl               9.873e-005  9.873e-005
Fe               1.919e-005  1.919e-005
K                1.893e-005  1.893e-005
Mg               7.334e-005  7.334e-005
Mn               2.119e-005  2.119e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.459      Charge balance
                                       pe  =  -4.493      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.302e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.085e-003
                       Total CO2 (mol/kg)  =  3.114e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.093e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.50
                               Iterations  =  23
                                  Total H  = 1.110181e+002
                                  Total O  = 5.551470e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.088e-007  2.877e-007    -6.510    -6.541    -0.031
   H+                    3.711e-008  3.479e-008    -7.431    -7.459    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.303e-006
   AsS(OH)(HS)-          1.301e-006  1.212e-006    -5.886    -5.916    -0.031
   H3AsO3                2.345e-009  2.347e-009    -8.630    -8.629     0.000
   H2AsO3-               5.125e-011  4.775e-011   -10.290   -10.321    -0.031
   As3S4(HS)2-           3.670e-015  3.419e-015   -14.435   -14.466    -0.031
   H4AsO3+               4.342e-017  4.046e-017   -16.362   -16.393    -0.031
   HAsO3-2               3.633e-018  2.738e-018   -17.440   -17.562    -0.123
   AsO3-3                2.966e-026  1.570e-026   -25.528   -25.804    -0.276
As(5)           4.782e-017
   HAsO4-2               3.399e-017  2.562e-017   -16.469   -16.591    -0.123
   H2AsO4-               1.383e-017  1.288e-017   -16.859   -16.890    -0.031



   AsO4-3                3.114e-021  1.648e-021   -20.507   -20.783    -0.276
   H3AsO4                8.935e-023  8.944e-023   -22.049   -22.048     0.000
Ba              5.426e-007
   Ba+2                  5.309e-007  4.002e-007    -6.275    -6.398    -0.123
   BaHCO3+               1.096e-008  1.022e-008    -7.960    -7.991    -0.031
   BaCO3                 7.414e-010  7.421e-010    -9.130    -9.130     0.000
   BaSO4                 7.061e-011  7.068e-011   -10.151   -10.151     0.000
   BaOH+                 4.182e-013  3.897e-013   -12.379   -12.409    -0.031
C(-4)           9.648e-004
   CH4                   9.648e-004  9.658e-004    -3.016    -3.015     0.000
C(4)            3.114e-003
   HCO3-                 2.853e-003  2.663e-003    -2.545    -2.575    -0.030
   CO2                   2.082e-004  2.084e-004    -3.682    -3.681     0.000
   CaHCO3+               3.364e-005  3.135e-005    -4.473    -4.504    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.729e-006  3.590e-006    -5.325    -5.445    -0.120
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.891e-006  2.694e-006    -5.539    -5.570    -0.031
   MgHCO3+               1.816e-006  1.692e-006    -5.741    -5.772    -0.031
   FeHCO3+               3.923e-007  3.656e-007    -6.406    -6.437    -0.031
   NaHCO3                3.030e-007  3.033e-007    -6.519    -6.518     0.000
   MgCO3                 1.858e-007  1.860e-007    -6.731    -6.731     0.000
   FeCO3                 1.181e-007  1.182e-007    -6.928    -6.927     0.000
   NaCO3-                1.453e-008  1.354e-008    -7.838    -7.868    -0.031
   BaHCO3+               1.096e-008  1.022e-008    -7.960    -7.991    -0.031
   BaCO3                 7.414e-010  7.421e-010    -9.130    -9.130     0.000
Ca              1.255e-003
   Ca+2                  1.216e-003  9.227e-004    -2.915    -3.035    -0.120
   CaHCO3+               3.364e-005  3.135e-005    -4.473    -4.504    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 6.483e-008  6.489e-008    -7.188    -7.188     0.000
   CaOH+                 4.723e-009  4.401e-009    -8.326    -8.356    -0.031
   CaHSO4+               1.420e-014  1.323e-014   -13.848   -13.879    -0.031
Cl              9.873e-005
   Cl-                   9.872e-005  9.192e-005    -4.006    -4.037    -0.031
   MnCl+                 4.561e-009  4.250e-009    -8.341    -8.372    -0.031
   FeCl+                 1.869e-010  1.742e-010    -9.728    -9.759    -0.031
   MnCl2                 1.703e-013  1.705e-013   -12.769   -12.768     0.000
   MnCl3-                4.633e-018  4.317e-018   -17.334   -17.365    -0.031
   FeCl+2                1.552e-026  1.169e-026   -25.809   -25.932    -0.123
   FeCl2+                5.154e-030  4.802e-030   -29.288   -29.319    -0.031
   FeCl3                 4.410e-035  4.414e-035   -34.356   -34.355     0.000
Fe(2)           1.919e-005
   Fe(HS)2               1.662e-005  1.664e-005    -4.779    -4.779     0.000
   Fe+2                  1.821e-006  1.373e-006    -5.740    -5.862    -0.123
   FeHCO3+               3.923e-007  3.656e-007    -6.406    -6.437    -0.031
   Fe(HS)3-              2.267e-007  2.113e-007    -6.644    -6.675    -0.031
   FeCO3                 1.181e-007  1.182e-007    -6.928    -6.927     0.000
   FeOH+                 1.339e-008  1.247e-008    -7.873    -7.904    -0.031
   FeCl+                 1.869e-010  1.742e-010    -9.728    -9.759    -0.031
   FeSO4                 8.594e-011  8.603e-011   -10.066   -10.065     0.000
   Fe(OH)2               3.048e-012  3.051e-012   -11.516   -11.516     0.000
   Fe(OH)3-              3.496e-015  3.258e-015   -14.456   -14.487    -0.031
   FeHSO4+               2.112e-017  1.967e-017   -16.675   -16.706    -0.031
Fe(3)           3.627e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.983e-015  7.439e-015   -14.098   -14.129    -0.031
   Fe(OH)4-              7.747e-016  7.218e-016   -15.111   -15.142    -0.031
   FeOH+2                1.037e-018  7.817e-019   -17.984   -18.107    -0.123
   Fe+3                  7.958e-024  4.213e-024   -23.099   -23.375    -0.276
   FeSO4+                1.747e-026  1.628e-026   -25.758   -25.788    -0.031
   FeCl+2                1.552e-026  1.169e-026   -25.809   -25.932    -0.123
   FeCl2+                5.154e-030  4.802e-030   -29.288   -29.319    -0.031
   Fe(SO4)2-             1.347e-031  1.255e-031   -30.871   -30.901    -0.031
   FeHSO4+2              2.012e-033  1.517e-033   -32.696   -32.819    -0.123
   Fe2(OH)2+4            5.095e-035  1.645e-035   -34.293   -34.784    -0.491
   FeCl3                 4.410e-035  4.414e-035   -34.356   -34.355     0.000



   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.825   -46.592    -0.767
H(0)            1.658e-009
   H2                    8.289e-010  8.297e-010    -9.082    -9.081     0.000
K               1.893e-005
   K+                    1.893e-005  1.762e-005    -4.723    -4.754    -0.031
   KSO4-                 4.684e-011  4.364e-011   -10.329   -10.360    -0.031
Mg              7.334e-005
   Mg+2                  7.133e-005  5.428e-005    -4.147    -4.265    -0.119
   MgHCO3+               1.816e-006  1.692e-006    -5.741    -5.772    -0.031
   MgCO3                 1.858e-007  1.860e-007    -6.731    -6.731     0.000
   MgOH+                 6.079e-009  5.664e-009    -8.216    -8.247    -0.031
   MgSO4                 4.481e-009  4.485e-009    -8.349    -8.348     0.000
Mn(2)           2.119e-005
   Mn+2                  1.505e-005  1.135e-005    -4.822    -4.945    -0.123
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.891e-006  2.694e-006    -5.539    -5.570    -0.031
   MnOH+                 8.996e-009  8.383e-009    -8.046    -8.077    -0.031
   MnCl+                 4.561e-009  4.250e-009    -8.341    -8.372    -0.031
   MnSO4                 7.105e-010  7.112e-010    -9.148    -9.148     0.000
   MnCl2                 1.703e-013  1.705e-013   -12.769   -12.768     0.000
   MnCl3-                4.633e-018  4.317e-018   -17.334   -17.365    -0.031
   Mn(OH)3-              4.581e-018  4.269e-018   -17.339   -17.370    -0.031
Mn(3)           2.129e-035
   Mn+3                  2.129e-035  1.127e-035   -34.672   -34.948    -0.276
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.566   -81.689    -0.123
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.535   -95.566    -0.031
Na              2.175e-004
   Na+                   2.172e-004  2.025e-004    -3.663    -3.694    -0.030
   NaHCO3                3.030e-007  3.033e-007    -6.519    -6.518     0.000
   NaCO3-                1.453e-008  1.354e-008    -7.838    -7.868    -0.031
   NaSO4-                3.839e-010  3.577e-010    -9.416    -9.446    -0.031
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.218   -74.218     0.000
S(-2)           2.085e-004
   HS-                   1.252e-004  1.166e-004    -3.903    -3.933    -0.031
   H2S                   3.544e-005  3.548e-005    -4.450    -4.450     0.000
   Fe(HS)2               1.662e-005  1.664e-005    -4.779    -4.779     0.000
   AsS(OH)(HS)-          1.301e-006  1.212e-006    -5.886    -5.916    -0.031
   S5-2                  1.088e-006  8.517e-007    -5.964    -6.070    -0.106
   S4-2                  6.400e-007  4.969e-007    -6.194    -6.304    -0.110
   S6-2                  5.584e-007  4.408e-007    -6.253    -6.356    -0.103
   Fe(HS)3-              2.267e-007  2.113e-007    -6.644    -6.675    -0.031
   S-2                   5.371e-010  4.048e-010    -9.270    -9.393    -0.123
   S3-2                  2.276e-010  1.751e-010    -9.643    -9.757    -0.114
   S2-2                  1.302e-011  9.937e-012   -10.886   -11.003    -0.117
   As3S4(HS)2-           3.670e-015  3.419e-015   -14.435   -14.466    -0.031
S(6)            5.361e-007
   SO4-2                 4.655e-007  3.525e-007    -6.332    -6.453    -0.121
   CaSO4                 6.483e-008  6.489e-008    -7.188    -7.188     0.000
   MgSO4                 4.481e-009  4.485e-009    -8.349    -8.348     0.000
   MnSO4                 7.105e-010  7.112e-010    -9.148    -9.148     0.000
   NaSO4-                3.839e-010  3.577e-010    -9.416    -9.446    -0.031
   FeSO4                 8.594e-011  8.603e-011   -10.066   -10.065     0.000
   BaSO4                 7.061e-011  7.068e-011   -10.151   -10.151     0.000
   KSO4-                 4.684e-011  4.364e-011   -10.329   -10.360    -0.031
   HSO4-                 1.280e-012  1.192e-012   -11.893   -11.924    -0.031
   CaHSO4+               1.420e-014  1.323e-014   -13.848   -13.879    -0.031
   FeHSO4+               2.112e-017  1.967e-017   -16.675   -16.706    -0.031
   FeSO4+                1.747e-026  1.628e-026   -25.758   -25.788    -0.031
   Fe(SO4)2-             1.347e-031  1.255e-031   -30.871   -30.901    -0.031
   FeHSO4+2              2.012e-033  1.517e-033   -32.696   -32.819    -0.123

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.13   -9.49   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.88  -17.26   -1.38  As2O3
Artinite         -8.66    0.94    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.32  -44.10    8.23  As2O5
As2S3(am)        -6.53  -51.43  -44.90  As2S3
As_native        -4.99  -17.53  -12.53  As
Ba3(AsO4)2      -10.65  -60.76  -50.11  Ba3(AsO4)2
Barite           -2.88  -12.85   -9.97  BaSO4
Birnessite      -27.70   15.90   43.60  MnO2
Bixbyite        -24.53  -25.15   -0.61  Mn2O3
Brucite          -6.19   10.65   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.77  -50.67  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.16   -3.02   -2.86  CH4
Claudetite      -15.92  -17.26   -1.34  As2O3
CO2(g)           -2.21   -3.68   -1.47  CO2
Dolomite         -1.10  -18.19  -17.09  CaMg(CO3)2
Dolomite(d)      -1.65  -18.19  -16.54  CaMg(CO3)2
Epsomite         -8.58  -10.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.41   -4.45   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.58   -2.34   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.52  -38.51  -45.03  Fe3S4
Gypsum           -4.91   -9.49   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.45   -4.45   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.18   35.85   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.64  -37.61  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.43  -28.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.71  -43.54   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.83  -43.04   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.69  -41.97   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.35  -45.74   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.31   -2.34   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.68   -9.71   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.40   12.94   25.34  MnOOH
Melanterite     -10.11  -12.32   -2.21  FeSO4:7H2O
Mirabilite      -12.73  -13.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.54  -89.25   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.69  -56.40  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.73  -13.02    2.71  MnCl2:4H2O
MnS(Green)       -5.22   -1.42    3.80  MnS
MnSO4           -14.07  -11.40    2.67  MnSO4
Nahcolite        -5.72   -6.27   -0.55  NaHCO3
Natron          -11.52  -12.83   -1.31  Na2CO3:10H2O
Nesquehonite     -4.09   -9.71   -5.62  MgCO3:3H2O
Nsutite         -26.66   15.90   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.13  -51.43  -46.30  As2S3
Portlandite     -10.92   11.88   22.80  Ca(OH)2
Pyrite           10.68   -7.80  -18.48  FeS2
Pyrochroite      -5.23    9.97   15.20  Mn(OH)2
Pyrolusite      -25.48   15.90   41.38  MnO2
Realgar          -3.04  -22.99  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.91  -44.16  -20.25  FeAsO4:2H2O
Siderite         -0.42  -11.31  -10.89  FeCO3



Siderite(d)(3)   -0.86  -11.31  -10.45  FeCO3
Sulfur           -3.35  -18.38  -15.03  S
Thenardite      -13.66  -13.84   -0.18  Na2SO4
Thermonatrite   -12.96  -12.83    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.28  -11.84   -8.56  BaCO3

Reaction step 13.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.74   15.86   43.60   9.340e-005           0 -9.340e-005
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.884e-002 -1.161e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.296e-002 -4.435e-005
Manganite          -12.45   12.89   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  5.413e-006  5.413e-006
Siderite(d)(3)      -0.81  -11.26  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.30  -11.86   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 5.256e-004  Surface charge, eq

Hfo_s         
 2.648e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.500e-005       0.567  1.500e-005      -4.824
Hfo_sOHCa+2      1.068e-005       0.403  1.068e-005      -4.971
Hfo_sOFe+        5.701e-007       0.022  5.701e-007      -6.244
Hfo_sOH          1.201e-007       0.005  1.201e-007      -6.920
Hfo_sOH2+        8.751e-008       0.003  8.751e-008      -7.058
Hfo_sOHBa+2      1.379e-008       0.001  1.379e-008      -7.860
Hfo_sO-          3.779e-009       0.000  3.779e-009      -8.423

Hfo           
 5.256e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          5.348e-004       0.505  5.349e-004      -3.272



Hfo_wOH2+        3.896e-004       0.368  3.896e-004      -3.409
Hfo_wOMn+        5.305e-005       0.050  5.305e-005      -4.275
Hfo_wOFe+        2.369e-005       0.022  2.369e-005      -4.626
Hfo_wOMg+        1.984e-005       0.019  1.984e-005      -4.702
Hfo_wOCa+        1.927e-005       0.018  1.927e-005      -4.715
Hfo_wO-          1.682e-005       0.016  1.682e-005      -4.774
Hfo_wOFeOH       1.706e-006       0.002  1.706e-006      -5.768
Hfo_wH2AsO3      3.203e-007       0.000  3.203e-007      -6.494
Hfo_wOHSO4-2     1.065e-009       0.000  1.065e-009      -8.973
Hfo_wSO4-        3.888e-010       0.000  3.888e-010      -9.410
Hfo_wOBa+        3.596e-010       0.000  3.596e-010      -9.444
Hfo_wOHAsO4-3    2.696e-014       0.000  2.696e-014     -13.569
Hfo_wHAsO4-      3.203e-016       0.000  3.203e-016     -15.494
Hfo_wH2AsO4      7.549e-018       0.000  7.549e-018     -17.122

Mno           
-1.589e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.916e-028       0.000  8.916e-028     -27.050
Mno_O3-2         8.050e-029       0.000  8.050e-029     -28.094
Mno_O3Ca         5.533e-029       0.000  5.533e-029     -28.257
Mno_O3HMn+       4.575e-030       0.000  4.575e-030     -29.340
Mno_O3Na-        1.726e-030       0.000  1.726e-030     -29.763
Mno_O3Mg         1.219e-030       0.000  1.219e-030     -29.914
Mno_O3H-         1.035e-030       0.000  1.035e-030     -29.985
Mno_O3Ba         4.860e-031       0.000  4.860e-031     -30.313
Mno_O3HCa+       2.477e-031       0.000  2.477e-031     -30.606
Mno_O3HBa+       3.891e-033       0.000  3.891e-033     -32.410
Mno_O3HMg+       3.694e-033       0.000  3.694e-033     -32.433
Mno_O3HNa        2.071e-033       0.000  2.071e-033     -32.684
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        2.584e-041       0.000  2.584e-041     -40.588
Mno_O3H3Cl       6.536e-044       0.000  6.536e-044     -43.185

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.313e-006  1.313e-006
Ba               5.426e-007  5.426e-007
C                4.323e-003  4.323e-003
Ca               1.303e-003  1.303e-003
Cl               9.873e-005  9.873e-005
Fe               2.103e-005  2.103e-005
K                1.893e-005  1.893e-005
Mg               7.493e-005  7.493e-005
Mn               2.197e-005  2.197e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.428      Charge balance
                                       pe  =  -4.461      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.454e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.204e-003
                       Total CO2 (mol/kg)  =  3.259e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.249e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.63
                               Iterations  =  44



                                  Total H  = 1.110185e+002
                                  Total O  = 5.551503e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.879e-007  2.680e-007    -6.541    -6.572    -0.031
   H+                    3.988e-008  3.736e-008    -7.399    -7.428    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.313e-006
   AsS(OH)(HS)-          1.311e-006  1.220e-006    -5.882    -5.914    -0.031
   H3AsO3                2.327e-009  2.329e-009    -8.633    -8.633     0.000
   H2AsO3-               4.743e-011  4.414e-011   -10.324   -10.355    -0.031
   As3S4(HS)2-           4.315e-015  4.016e-015   -14.365   -14.396    -0.031
   H4AsO3+               4.632e-017  4.311e-017   -16.334   -16.365    -0.031
   HAsO3-2               3.142e-018  2.358e-018   -17.503   -17.627    -0.125
   AsO3-3                2.403e-026  1.259e-026   -25.619   -25.900    -0.281
As(5)           4.232e-017
   HAsO4-2               2.948e-017  2.212e-017   -16.530   -16.655    -0.125
   H2AsO4-               1.284e-017  1.195e-017   -16.892   -16.923    -0.031
   AsO4-3                2.530e-021  1.326e-021   -20.597   -20.877    -0.281
   H3AsO4                8.895e-023  8.904e-023   -22.051   -22.050     0.000
Ba              5.426e-007
   Ba+2                  5.305e-007  3.981e-007    -6.275    -6.400    -0.125
   BaHCO3+               1.136e-008  1.057e-008    -7.945    -7.976    -0.031
   BaCO3                 7.143e-010  7.151e-010    -9.146    -9.146     0.000
   BaSO4                 6.436e-011  6.442e-011   -10.191   -10.191     0.000
   BaOH+                 3.879e-013  3.610e-013   -12.411   -12.442    -0.031
C(-4)           1.064e-003
   CH4                   1.064e-003  1.065e-003    -2.973    -2.973     0.000
C(4)            3.259e-003
   HCO3-                 2.971e-003  2.770e-003    -2.527    -2.558    -0.030
   CO2                   2.324e-004  2.327e-004    -3.634    -3.633     0.000
   CaHCO3+               3.616e-005  3.365e-005    -4.442    -4.473    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.600e-006  3.477e-006    -5.337    -5.459    -0.122
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.107e-006  2.892e-006    -5.508    -5.539    -0.031
   MgHCO3+               1.921e-006  1.788e-006    -5.716    -5.748    -0.031
   FeHCO3+               4.701e-007  4.376e-007    -6.328    -6.359    -0.031
   NaHCO3                3.147e-007  3.150e-007    -6.502    -6.502     0.000
   MgCO3                 1.829e-007  1.831e-007    -6.738    -6.737     0.000
   FeCO3                 1.316e-007  1.318e-007    -6.881    -6.880     0.000
   NaCO3-                1.407e-008  1.310e-008    -7.852    -7.883    -0.031
   BaHCO3+               1.136e-008  1.057e-008    -7.945    -7.976    -0.031
   BaCO3                 7.143e-010  7.151e-010    -9.146    -9.146     0.000
Ca              1.303e-003
   Ca+2                  1.261e-003  9.527e-004    -2.899    -3.021    -0.122
   CaHCO3+               3.616e-005  3.365e-005    -4.442    -4.473    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 6.131e-008  6.138e-008    -7.212    -7.212     0.000
   CaOH+                 4.547e-009  4.232e-009    -8.342    -8.373    -0.031
   CaHSO4+               1.443e-014  1.343e-014   -13.841   -13.872    -0.031
Cl              9.873e-005
   Cl-                   9.872e-005  9.182e-005    -4.006    -4.037    -0.032
   MnCl+                 4.708e-009  4.382e-009    -8.327    -8.358    -0.031
   FeCl+                 2.151e-010  2.002e-010    -9.667    -9.698    -0.031
   MnCl2                 1.755e-013  1.756e-013   -12.756   -12.755     0.000
   MnCl3-                4.772e-018  4.442e-018   -17.321   -17.352    -0.031
   FeCl+2                1.927e-026  1.446e-026   -25.715   -25.840    -0.125
   FeCl2+                6.371e-030  5.929e-030   -29.196   -29.227    -0.031
   FeCl3                 5.439e-035  5.444e-035   -34.265   -34.264     0.000
Fe(2)           2.103e-005
   Fe(HS)2               1.806e-005  1.808e-005    -4.743    -4.743     0.000
   Fe+2                  2.105e-006  1.580e-006    -5.677    -5.801    -0.125



   FeHCO3+               4.701e-007  4.376e-007    -6.328    -6.359    -0.031
   Fe(HS)3-              2.398e-007  2.231e-007    -6.620    -6.651    -0.031
   FeCO3                 1.316e-007  1.318e-007    -6.881    -6.880     0.000
   FeOH+                 1.437e-008  1.337e-008    -7.843    -7.874    -0.031
   FeCl+                 2.151e-010  2.002e-010    -9.667    -9.698    -0.031
   FeSO4                 9.062e-011  9.071e-011   -10.043   -10.042     0.000
   Fe(OH)2               3.043e-012  3.046e-012   -11.517   -11.516     0.000
   Fe(OH)3-              3.255e-015  3.030e-015   -14.487   -14.519    -0.031
   FeHSO4+               2.393e-017  2.227e-017   -16.621   -16.652    -0.031
Fe(3)           3.682e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              8.581e-015  7.987e-015   -14.066   -14.098    -0.031
   Fe(OH)4-              7.223e-016  6.723e-016   -15.141   -15.172    -0.031
   FeOH+2                1.201e-018  9.011e-019   -17.921   -18.045    -0.125
   Fe+3                  9.950e-024  5.214e-024   -23.002   -23.283    -0.281
   FeSO4+                1.983e-026  1.846e-026   -25.703   -25.734    -0.031
   FeCl+2                1.927e-026  1.446e-026   -25.715   -25.840    -0.125
   FeCl2+                6.371e-030  5.929e-030   -29.196   -29.227    -0.031
   Fe(SO4)2-             1.401e-031  1.304e-031   -30.854   -30.885    -0.031
   FeHSO4+2              2.461e-033  1.847e-033   -32.609   -32.734    -0.125
   Fe2(OH)2+4            6.894e-035  2.185e-035   -34.162   -34.660    -0.499
   FeCl3                 5.439e-035  5.444e-035   -34.265   -34.264     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.659   -46.438    -0.780
H(0)            1.653e-009
   H2                    8.263e-010  8.272e-010    -9.083    -9.082     0.000
K               1.893e-005
   K+                    1.893e-005  1.760e-005    -4.723    -4.754    -0.032
   KSO4-                 4.291e-011  3.994e-011   -10.367   -10.399    -0.031
Mg              7.493e-005
   Mg+2                  7.281e-005  5.518e-005    -4.138    -4.258    -0.120
   MgHCO3+               1.921e-006  1.788e-006    -5.716    -5.748    -0.031
   MgCO3                 1.829e-007  1.831e-007    -6.738    -6.737     0.000
   MgOH+                 5.762e-009  5.362e-009    -8.239    -8.271    -0.031
   MgSO4                 4.172e-009  4.177e-009    -8.380    -8.379     0.000
Mn(2)           2.197e-005
   Mn+2                  1.561e-005  1.172e-005    -4.806    -4.931    -0.125
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.107e-006  2.892e-006    -5.508    -5.539    -0.031
   MnOH+                 8.661e-009  8.061e-009    -8.062    -8.094    -0.031
   MnCl+                 4.708e-009  4.382e-009    -8.327    -8.358    -0.031
   MnSO4                 6.720e-010  6.727e-010    -9.173    -9.172     0.000
   MnCl2                 1.755e-013  1.756e-013   -12.756   -12.755     0.000
   MnCl3-                4.772e-018  4.442e-018   -17.321   -17.352    -0.031
   Mn(OH)3-              3.826e-018  3.561e-018   -17.417   -17.448    -0.031
Mn(3)           2.388e-035
   Mn+3                  2.388e-035  1.251e-035   -34.622   -34.903    -0.281
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.671   -81.796    -0.125
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.610   -95.641    -0.031
Na              2.175e-004
   Na+                   2.172e-004  2.023e-004    -3.663    -3.694    -0.031
   NaHCO3                3.147e-007  3.150e-007    -6.502    -6.502     0.000
   NaCO3-                1.407e-008  1.310e-008    -7.852    -7.883    -0.031
   NaSO4-                3.517e-010  3.273e-010    -9.454    -9.485    -0.031
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.216   -74.215     0.000
S(-2)           2.085e-004
   HS-                   1.218e-004  1.133e-004    -3.914    -3.946    -0.031
   H2S                   3.698e-005  3.701e-005    -4.432    -4.432     0.000
   Fe(HS)2               1.806e-005  1.808e-005    -4.743    -4.743     0.000
   AsS(OH)(HS)-          1.311e-006  1.220e-006    -5.882    -5.914    -0.031
   S5-2                  9.877e-007  7.708e-007    -6.005    -6.113    -0.108
   S4-2                  5.814e-007  4.497e-007    -6.236    -6.347    -0.112
   S6-2                  5.070e-007  3.990e-007    -6.295    -6.399    -0.104
   Fe(HS)3-              2.398e-007  2.231e-007    -6.620    -6.651    -0.031
   S-2                   4.883e-010  3.664e-010    -9.311    -9.436    -0.125



   S3-2                  2.068e-010  1.585e-010    -9.684    -9.800    -0.116
   S2-2                  1.183e-011  8.994e-012   -10.927   -11.046    -0.119
   As3S4(HS)2-           4.315e-015  4.016e-015   -14.365   -14.396    -0.031
S(6)            4.950e-007
   SO4-2                 4.283e-007  3.229e-007    -6.368    -6.491    -0.123
   CaSO4                 6.131e-008  6.138e-008    -7.212    -7.212     0.000
   MgSO4                 4.172e-009  4.177e-009    -8.380    -8.379     0.000
   MnSO4                 6.720e-010  6.727e-010    -9.173    -9.172     0.000
   NaSO4-                3.517e-010  3.273e-010    -9.454    -9.485    -0.031
   FeSO4                 9.062e-011  9.071e-011   -10.043   -10.042     0.000
   BaSO4                 6.436e-011  6.442e-011   -10.191   -10.191     0.000
   KSO4-                 4.291e-011  3.994e-011   -10.367   -10.399    -0.031
   HSO4-                 1.260e-012  1.173e-012   -11.900   -11.931    -0.031
   CaHSO4+               1.443e-014  1.343e-014   -13.841   -13.872    -0.031
   FeHSO4+               2.393e-017  2.227e-017   -16.621   -16.652    -0.031
   FeSO4+                1.983e-026  1.846e-026   -25.703   -25.734    -0.031
   Fe(SO4)2-             1.401e-031  1.304e-031   -30.854   -30.885    -0.031
   FeHSO4+2              2.461e-033  1.847e-033   -32.609   -32.734    -0.125

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.15   -9.51   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.89  -17.27   -1.38  As2O3
Artinite         -8.72    0.88    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.33  -44.10    8.23  As2O5
As2S3(am)        -6.49  -51.39  -44.90  As2S3
As_native        -5.00  -17.53  -12.53  As
Ba3(AsO4)2      -10.85  -60.96  -50.11  Ba3(AsO4)2
Barite           -2.92  -12.89   -9.97  BaSO4
Birnessite      -27.74   15.86   43.60  MnO2
Bixbyite        -24.63  -25.24   -0.61  Mn2O3
Brucite          -6.24   10.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.91  -50.82  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.11   -2.97   -2.86  CH4
Claudetite      -15.93  -17.27   -1.34  As2O3
CO2(g)           -2.17   -3.63   -1.47  CO2
Dolomite         -1.11  -18.20  -17.09  CaMg(CO3)2
Dolomite(d)      -1.66  -18.20  -16.54  CaMg(CO3)2
Epsomite         -8.61  -10.75   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.40   -4.44   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.60   -2.32   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.60  -38.44  -45.03  Fe3S4
Gypsum           -4.93   -9.51   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.43   -4.43   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.33   35.70   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.66  -37.63  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.51  -28.27   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.69  -43.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.81  -43.02   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.68  -41.96   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.30  -45.69   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.33   -2.32   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.69   -9.72   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.45   12.89   25.34  MnOOH



Melanterite     -10.08  -12.29   -2.21  FeSO4:7H2O
Mirabilite      -12.77  -13.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.57  -89.28   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.84  -56.55  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.72  -13.01    2.71  MnCl2:4H2O
MnS(Green)       -5.25   -1.45    3.80  MnS
MnSO4           -14.09  -11.42    2.67  MnSO4
Nahcolite        -5.70   -6.25   -0.55  NaHCO3
Natron          -11.54  -12.85   -1.31  Na2CO3:10H2O
Nesquehonite     -4.10   -9.72   -5.62  MgCO3:3H2O
Nsutite         -26.71   15.86   42.56  MnO2
O2(g)           -71.32  -74.22   -2.89  O2
Orpiment         -5.09  -51.39  -46.30  As2S3
Portlandite     -10.97   11.83   22.80  Ca(OH)2
Pyrite           10.72   -7.76  -18.48  FeS2
Pyrochroite      -5.28    9.92   15.20  Mn(OH)2
Pyrolusite      -25.52   15.86   41.38  MnO2
Realgar          -3.03  -22.97  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -23.91  -44.16  -20.25  FeAsO4:2H2O
Siderite         -0.37  -11.26  -10.89  FeCO3
Siderite(d)(3)   -0.81  -11.26  -10.45  FeCO3
Sulfur           -3.33  -18.36  -15.03  S
Thenardite      -13.70  -13.88   -0.18  Na2SO4
Thermonatrite   -12.97  -12.85    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.30  -11.86   -8.56  BaCO3

Reaction step 14.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.79   15.81   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.879e-002 -1.208e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.295e-002 -4.723e-005
Manganite          -12.49   12.85   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  8.165e-006  8.165e-006
Siderite(d)(3)      -0.77  -11.22  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.31  -11.87   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           



 5.409e-004  Surface charge, eq
Hfo_s         

 2.648e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.455e-005       0.549  1.455e-005      -4.837
Hfo_sOHCa+2      1.108e-005       0.419  1.108e-005      -4.955
Hfo_sOFe+        6.127e-007       0.023  6.128e-007      -6.213
Hfo_sOH          1.209e-007       0.005  1.209e-007      -6.917
Hfo_sOH2+        9.424e-008       0.004  9.424e-008      -7.026
Hfo_sOHBa+2      1.381e-008       0.001  1.381e-008      -7.860
Hfo_sO-          3.555e-009       0.000  3.555e-009      -8.449

Hfo           
 5.409e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          5.229e-004       0.494  5.229e-004      -3.282
Hfo_wOH2+        4.075e-004       0.385  4.075e-004      -3.390
Hfo_wOMn+        4.997e-005       0.047  4.997e-005      -4.301
Hfo_wOFe+        2.473e-005       0.023  2.473e-005      -4.607
Hfo_wOMg+        1.839e-005       0.017  1.839e-005      -4.735
Hfo_wOCa+        1.815e-005       0.017  1.815e-005      -4.741
Hfo_wO-          1.537e-005       0.015  1.537e-005      -4.813
Hfo_wOFeOH       1.665e-006       0.002  1.665e-006      -5.779
Hfo_wH2AsO3      3.118e-007       0.000  3.118e-007      -6.506
Hfo_wOHSO4-2     9.598e-010       0.000  9.598e-010      -9.018
Hfo_wSO4-        3.749e-010       0.000  3.749e-010      -9.426
Hfo_wOBa+        3.270e-010       0.000  3.270e-010      -9.485
Hfo_wOHAsO4-3    2.152e-014       0.000  2.152e-014     -13.667
Hfo_wHAsO4-      2.926e-016       0.000  2.926e-016     -15.534
Hfo_wH2AsO4      7.378e-018       0.000  7.379e-018     -17.132

Mno           
-6.538e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.792e-024       0.000  3.792e-024     -23.421
Mno_O3-2         3.321e-025       0.000  3.321e-025     -24.479
Mno_O3Ca         2.353e-025       0.000  2.353e-025     -24.628
Mno_O3HMn+       2.082e-026       0.000  2.082e-026     -25.682
Mno_O3Na-        7.112e-027       0.000  7.112e-027     -26.148
Mno_O3Mg         5.098e-027       0.000  5.099e-027     -26.293
Mno_O3H-         4.570e-027       0.000  4.570e-027     -26.340
Mno_O3Ba         1.995e-027       0.000  1.995e-027     -26.700
Mno_O3HCa+       1.127e-027       0.000  1.127e-027     -26.948
Mno_O3HBa+       1.709e-029       0.000  1.709e-029     -28.767
Mno_O3HMg+       1.654e-029       0.000  1.654e-029     -28.782
Mno_O3HNa        9.132e-030       0.000  9.132e-030     -29.039
Mno_O3H2         4.722e-032       0.000  4.722e-032     -31.326
Mno_O3H3+        1.306e-037       0.000  1.306e-037     -36.884
Mno_O3H3Cl       3.298e-040       0.000  3.298e-040     -39.482

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.322e-006  1.321e-006
Ba               5.427e-007  5.427e-007
C                4.566e-003  4.566e-003



Ca               1.350e-003  1.350e-003
Cl               9.873e-005  9.873e-005
Fe               2.286e-005  2.286e-005
K                1.893e-005  1.893e-005
Mg               7.638e-005  7.638e-005
Mn               2.274e-005  2.274e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.398      Charge balance
                                       pe  =  -4.431      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.604e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.322e-003
                       Total CO2 (mol/kg)  =  3.403e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.401e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.75
                               Iterations  =  36
                                  Total H  = 1.110189e+002
                                  Total O  = 5.551537e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.694e-007  2.504e-007    -6.570    -6.601    -0.032
   H+                    4.271e-008  3.997e-008    -7.369    -7.398    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.322e-006
   AsS(OH)(HS)-          1.319e-006  1.226e-006    -5.880    -5.911    -0.032
   H3AsO3                2.317e-009  2.320e-009    -8.635    -8.635     0.000
   H2AsO3-               4.420e-011  4.109e-011   -10.355   -10.386    -0.032
   As3S4(HS)2-           5.025e-015  4.672e-015   -14.299   -14.331    -0.032
   H4AsO3+               4.941e-017  4.594e-017   -16.306   -16.338    -0.032
   HAsO3-2               2.746e-018  2.051e-018   -17.561   -17.688    -0.127
   AsO3-3                1.973e-026  1.024e-026   -25.705   -25.990    -0.285
As(5)           3.787e-017
   HAsO4-2               2.586e-017  1.932e-017   -16.587   -16.714    -0.127
   H2AsO4-               1.201e-017  1.116e-017   -16.921   -16.952    -0.032
   AsO4-3                2.086e-021  1.082e-021   -20.681   -20.966    -0.285
   H3AsO4                8.892e-023  8.902e-023   -22.051   -22.051     0.000
Ba              5.427e-007
   Ba+2                  5.302e-007  3.961e-007    -6.276    -6.402    -0.127
   BaHCO3+               1.174e-008  1.091e-008    -7.930    -7.962    -0.032
   BaCO3                 6.894e-010  6.901e-010    -9.162    -9.161     0.000
   BaSO4                 5.903e-011  5.909e-011   -10.229   -10.228     0.000
   BaOH+                 3.611e-013  3.357e-013   -12.442   -12.474    -0.032
C(-4)           1.164e-003
   CH4                   1.164e-003  1.165e-003    -2.934    -2.934     0.000
C(4)            3.403e-003
   HCO3-                 3.086e-003  2.875e-003    -2.511    -2.541    -0.031
   CO2                   2.581e-004  2.583e-004    -3.588    -3.588     0.000
   CaHCO3+               3.873e-005  3.601e-005    -4.412    -4.444    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.481e-006  3.373e-006    -5.349    -5.472    -0.123
   MnHCO3+               3.328e-006  3.094e-006    -5.478    -5.509    -0.032
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.025e-006  1.883e-006    -5.694    -5.725    -0.032
   FeHCO3+               5.581e-007  5.189e-007    -6.253    -6.285    -0.032
   NaHCO3                3.263e-007  3.266e-007    -6.486    -6.486     0.000
   MgCO3                 1.800e-007  1.801e-007    -6.745    -6.744     0.000
   FeCO3                 1.459e-007  1.460e-007    -6.836    -6.836     0.000



   NaCO3-                1.365e-008  1.269e-008    -7.865    -7.897    -0.032
   BaHCO3+               1.174e-008  1.091e-008    -7.930    -7.962    -0.032
   BaCO3                 6.894e-010  6.901e-010    -9.162    -9.161     0.000
Ca              1.350e-003
   Ca+2                  1.306e-003  9.822e-004    -2.884    -3.008    -0.124
   CaHCO3+               3.873e-005  3.601e-005    -4.412    -4.444    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.827e-008  5.833e-008    -7.235    -7.234     0.000
   CaOH+                 4.386e-009  4.078e-009    -8.358    -8.390    -0.032
   CaHSO4+               1.469e-014  1.366e-014   -13.833   -13.865    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.171e-005    -4.006    -4.038    -0.032
   MnCl+                 4.854e-009  4.513e-009    -8.314    -8.346    -0.032
   FeCl+                 2.458e-010  2.285e-010    -9.609    -9.641    -0.032
   MnCl2                 1.805e-013  1.807e-013   -12.744   -12.743     0.000
   MnCl3-                4.909e-018  4.564e-018   -17.309   -17.341    -0.032
   FeCl+2                2.368e-026  1.769e-026   -25.626   -25.752    -0.127
   FeCl2+                7.795e-030  7.247e-030   -29.108   -29.140    -0.032
   FeCl3                 6.639e-035  6.646e-035   -34.178   -34.177     0.000
Fe(2)           2.286e-005
   Fe(HS)2               1.947e-005  1.949e-005    -4.711    -4.710     0.000
   Fe+2                  2.416e-006  1.805e-006    -5.617    -5.743    -0.127
   FeHCO3+               5.581e-007  5.189e-007    -6.253    -6.285    -0.032
   Fe(HS)3-              2.513e-007  2.336e-007    -6.600    -6.631    -0.032
   FeCO3                 1.459e-007  1.460e-007    -6.836    -6.836     0.000
   FeOH+                 1.536e-008  1.428e-008    -7.814    -7.845    -0.032
   FeCl+                 2.458e-010  2.285e-010    -9.609    -9.641    -0.032
   FeSO4                 9.545e-011  9.555e-011   -10.020   -10.020     0.000
   Fe(OH)2               3.037e-012  3.041e-012   -11.517   -11.517     0.000
   Fe(OH)3-              3.040e-015  2.826e-015   -14.517   -14.549    -0.032
   FeHSO4+               2.700e-017  2.510e-017   -16.569   -16.600    -0.032
Fe(3)           3.738e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.191e-015  8.545e-015   -14.037   -14.068    -0.032
   Fe(OH)4-              6.758e-016  6.283e-016   -15.170   -15.202    -0.032
   FeOH+2                1.381e-018  1.032e-018   -17.860   -17.987    -0.127
   Fe+3                  1.231e-023  6.386e-024   -22.910   -23.195    -0.285
   FeCl+2                2.368e-026  1.769e-026   -25.626   -25.752    -0.127
   FeSO4+                2.242e-026  2.085e-026   -25.649   -25.681    -0.032
   FeCl2+                7.795e-030  7.247e-030   -29.108   -29.140    -0.032
   Fe(SO4)2-             1.460e-031  1.358e-031   -30.836   -30.867    -0.032
   FeHSO4+2              2.986e-033  2.231e-033   -32.525   -32.651    -0.127
   Fe2(OH)2+4            9.195e-035  2.864e-035   -34.036   -34.543    -0.507
   FeCl3                 6.639e-035  6.646e-035   -34.178   -34.177     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.500   -46.291    -0.791
H(0)            1.646e-009
   H2                    8.231e-010  8.240e-010    -9.085    -9.084     0.000
K               1.893e-005
   K+                    1.893e-005  1.758e-005    -4.723    -4.755    -0.032
   KSO4-                 3.956e-011  3.678e-011   -10.403   -10.434    -0.032
Mg              7.638e-005
   Mg+2                  7.416e-005  5.597e-005    -4.130    -4.252    -0.122
   MgHCO3+               2.025e-006  1.883e-006    -5.694    -5.725    -0.032
   MgCO3                 1.800e-007  1.801e-007    -6.745    -6.744     0.000
   MgOH+                 5.468e-009  5.084e-009    -8.262    -8.294    -0.032
   MgSO4                 3.902e-009  3.906e-009    -8.409    -8.408     0.000
Mn(2)           2.274e-005
   Mn+2                  1.617e-005  1.208e-005    -4.791    -4.918    -0.127
   MnHCO3+               3.328e-006  3.094e-006    -5.478    -5.509    -0.032
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 8.354e-009  7.767e-009    -8.078    -8.110    -0.032
   MnCl+                 4.854e-009  4.513e-009    -8.314    -8.346    -0.032
   MnSO4                 6.387e-010  6.394e-010    -9.195    -9.194     0.000
   MnCl2                 1.805e-013  1.807e-013   -12.744   -12.743     0.000
   MnCl3-                4.909e-018  4.564e-018   -17.309   -17.341    -0.032
   Mn(OH)3-              3.224e-018  2.997e-018   -17.492   -17.523    -0.032
Mn(3)           2.665e-035



   Mn+3                  2.665e-035  1.383e-035   -34.574   -34.859    -0.285
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.770   -81.897    -0.127
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.681   -95.712    -0.032
Na              2.175e-004
   Na+                   2.172e-004  2.020e-004    -3.663    -3.695    -0.031
   NaHCO3                3.263e-007  3.266e-007    -6.486    -6.486     0.000
   NaCO3-                1.365e-008  1.269e-008    -7.865    -7.897    -0.032
   NaSO4-                3.242e-010  3.014e-010    -9.489    -9.521    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.212   -74.212     0.000
S(-2)           2.085e-004
   HS-                   1.184e-004  1.101e-004    -3.927    -3.958    -0.032
   H2S                   3.843e-005  3.847e-005    -4.415    -4.415     0.000
   Fe(HS)2               1.947e-005  1.949e-005    -4.711    -4.710     0.000
   AsS(OH)(HS)-          1.319e-006  1.226e-006    -5.880    -5.911    -0.032
   S5-2                  8.996e-007  6.998e-007    -6.046    -6.155    -0.109
   S4-2                  5.297e-007  4.083e-007    -6.276    -6.389    -0.113
   S6-2                  4.617e-007  3.622e-007    -6.336    -6.441    -0.105
   Fe(HS)3-              2.513e-007  2.336e-007    -6.600    -6.631    -0.032
   S-2                   4.452e-010  3.326e-010    -9.351    -9.478    -0.127
   S3-2                  1.885e-010  1.439e-010    -9.725    -9.842    -0.117
   S2-2                  1.078e-011  8.165e-012   -10.967   -11.088    -0.121
   As3S4(HS)2-           5.025e-015  4.672e-015   -14.299   -14.331    -0.032
S(6)            4.599e-007
   SO4-2                 3.966e-007  2.977e-007    -6.402    -6.526    -0.125
   CaSO4                 5.827e-008  5.833e-008    -7.235    -7.234     0.000
   MgSO4                 3.902e-009  3.906e-009    -8.409    -8.408     0.000
   MnSO4                 6.387e-010  6.394e-010    -9.195    -9.194     0.000
   NaSO4-                3.242e-010  3.014e-010    -9.489    -9.521    -0.032
   FeSO4                 9.545e-011  9.555e-011   -10.020   -10.020     0.000
   BaSO4                 5.903e-011  5.909e-011   -10.229   -10.228     0.000
   KSO4-                 3.956e-011  3.678e-011   -10.403   -10.434    -0.032
   HSO4-                 1.244e-012  1.157e-012   -11.905   -11.937    -0.032
   CaHSO4+               1.469e-014  1.366e-014   -13.833   -13.865    -0.032
   FeHSO4+               2.700e-017  2.510e-017   -16.569   -16.600    -0.032
   FeSO4+                2.242e-026  2.085e-026   -25.649   -25.681    -0.032
   Fe(SO4)2-             1.460e-031  1.358e-031   -30.836   -30.867    -0.032
   FeHSO4+2              2.986e-033  2.231e-033   -32.525   -32.651    -0.127

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.17   -9.53   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.89  -17.27   -1.38  As2O3
Artinite         -8.78    0.82    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.33  -44.10    8.23  As2O5
As2S3(am)        -6.44  -51.34  -44.90  As2S3
As_native        -5.00  -17.54  -12.53  As
Ba3(AsO4)2      -11.03  -61.14  -50.11  Ba3(AsO4)2
Barite           -2.96  -12.93   -9.97  BaSO4
Birnessite      -27.79   15.81   43.60  MnO2
Bixbyite        -24.72  -25.33   -0.61  Mn2O3
Brucite          -6.30   10.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.05  -50.96  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.07   -2.93   -2.86  CH4
Claudetite      -15.93  -17.27   -1.34  As2O3
CO2(g)           -2.12   -3.59   -1.47  CO2
Dolomite         -1.11  -18.20  -17.09  CaMg(CO3)2
Dolomite(d)      -1.66  -18.20  -16.54  CaMg(CO3)2
Epsomite         -8.64  -10.78   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.39   -4.43   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3



Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.61   -2.30   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.66  -38.37  -45.03  Fe3S4
Gypsum           -4.95   -9.53   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.42   -4.41   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.46   35.57   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.68  -37.65  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.59  -28.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.67  -43.50   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.79  -43.00   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.66  -41.94   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.26  -45.65   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.34   -2.30   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.70   -9.72   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.49   12.85   25.34  MnOOH
Melanterite     -10.06  -12.27   -2.21  FeSO4:7H2O
Mirabilite      -12.80  -13.92   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.59  -89.30   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.98  -56.69  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.70  -12.99    2.71  MnCl2:4H2O
MnS(Green)       -5.28   -1.48    3.80  MnS
MnSO4           -14.11  -11.44    2.67  MnSO4
Nahcolite        -5.69   -6.24   -0.55  NaHCO3
Natron          -11.55  -12.86   -1.31  Na2CO3:10H2O
Nesquehonite     -4.10   -9.72   -5.62  MgCO3:3H2O
Nsutite         -26.75   15.81   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.04  -51.34  -46.30  As2S3
Portlandite     -11.01   11.79   22.80  Ca(OH)2
Pyrite           10.75   -7.73  -18.48  FeS2
Pyrochroite      -5.32    9.88   15.20  Mn(OH)2
Pyrolusite      -25.57   15.81   41.38  MnO2
Realgar          -3.01  -22.96  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.91  -44.16  -20.25  FeAsO4:2H2O
Siderite         -0.33  -11.22  -10.89  FeCO3
Siderite(d)(3)   -0.77  -11.22  -10.45  FeCO3
Sulfur           -3.31  -18.34  -15.03  S
Thenardite      -13.74  -13.92   -0.18  Na2SO4
Thermonatrite   -12.99  -12.86    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.31  -11.87   -8.56  BaCO3

Reaction step 15.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.83   15.77   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.875e-002 -1.254e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.295e-002 -5.006e-005
Manganite          -12.54   12.80   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  1.065e-005  1.065e-005
Siderite(d)(3)      -0.72  -11.17  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.33  -11.89   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 5.556e-004  Surface charge, eq

Hfo_s         
 2.647e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.411e-005       0.533  1.411e-005      -4.850
Hfo_sOHCa+2      1.147e-005       0.433  1.147e-005      -4.941
Hfo_sOFe+        6.553e-007       0.025  6.553e-007      -6.184
Hfo_sOH          1.215e-007       0.005  1.215e-007      -6.915
Hfo_sOH2+        1.010e-007       0.004  1.010e-007      -6.996
Hfo_sOHBa+2      1.381e-008       0.001  1.381e-008      -7.860
Hfo_sO-          3.349e-009       0.000  3.349e-009      -8.475

Hfo           
 5.556e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          5.111e-004       0.483  5.111e-004      -3.291
Hfo_wOH2+        4.248e-004       0.401  4.248e-004      -3.372
Hfo_wOMn+        4.715e-005       0.045  4.715e-005      -4.327
Hfo_wOFe+        2.572e-005       0.024  2.572e-005      -4.590
Hfo_wOCa+        1.713e-005       0.016  1.713e-005      -4.766
Hfo_wOMg+        1.707e-005       0.016  1.707e-005      -4.768
Hfo_wO-          1.409e-005       0.013  1.409e-005      -4.851
Hfo_wOFeOH       1.624e-006       0.002  1.624e-006      -5.789
Hfo_wH2AsO3      3.044e-007       0.000  3.044e-007      -6.516
Hfo_wOHSO4-2     8.693e-010       0.000  8.693e-010      -9.061
Hfo_wSO4-        3.622e-010       0.000  3.622e-010      -9.441
Hfo_wOBa+        2.982e-010       0.000  2.982e-010      -9.526
Hfo_wOHAsO4-3    1.739e-014       0.000  1.739e-014     -13.760
Hfo_wHAsO4-      2.690e-016       0.000  2.690e-016     -15.570
Hfo_wH2AsO4      7.235e-018       0.000  7.235e-018     -17.141

Mno           
-1.214e-033  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.268e-033       0.000  7.268e-033     -32.139



Mno_O3-2         6.182e-034       0.000  6.182e-034     -33.209
Mno_O3Ca         4.509e-034       0.000  4.510e-034     -33.346
Mno_O3HMn+       4.255e-035       0.000  4.255e-035     -34.371
Mno_O3Na-        1.323e-035       0.000  1.323e-035     -34.879
Mno_O3Mg         9.611e-036       0.000  9.611e-036     -35.017
Mno_O3H-         9.073e-036       0.000  9.073e-036     -35.042
Mno_O3Ba         3.695e-036       0.000  3.695e-036     -35.432
Mno_O3HCa+       2.304e-036       0.000  2.304e-036     -35.638
Mno_O3HBa+       3.376e-038       0.000  3.376e-038     -37.472
Mno_O3HMg+       3.325e-038       0.000  3.325e-038     -37.478
Mno_O3HNa        1.811e-038       0.000  1.811e-038     -37.742
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        2.949e-046       0.000  2.949e-046     -45.530
Mno_O3H3Cl       7.442e-049       0.000  7.442e-049     -48.128

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.329e-006  1.329e-006
Ba               5.427e-007  5.427e-007
C                4.810e-003  4.810e-003
Ca               1.397e-003  1.397e-003
Cl               9.873e-005  9.873e-005
Fe               2.469e-005  2.469e-005
K                1.893e-005  1.893e-005
Mg               7.770e-005  7.770e-005
Mn               2.352e-005  2.352e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.370      Charge balance
                                       pe  =  -4.402      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.753e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.438e-003
                       Total CO2 (mol/kg)  =  3.547e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.549e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.86
                               Iterations  =  52
                                  Total H  = 1.110192e+002
                                  Total O  = 5.551571e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.528e-007  2.348e-007    -6.597    -6.629    -0.032
   H+                    4.559e-008  4.263e-008    -7.341    -7.370    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.329e-006
   AsS(OH)(HS)-          1.327e-006  1.232e-006    -5.877    -5.909    -0.032
   H3AsO3                2.315e-009  2.317e-009    -8.636    -8.635     0.000
   H2AsO3-               4.144e-011  3.848e-011   -10.383   -10.415    -0.032
   As3S4(HS)2-           5.801e-015  5.387e-015   -14.237   -14.269    -0.032
   H4AsO3+               5.270e-017  4.894e-017   -16.278   -16.310    -0.032
   HAsO3-2               2.421e-018  1.801e-018   -17.616   -17.744    -0.128
   AsO3-3                1.640e-026  8.430e-027   -25.785   -26.074    -0.289
As(5)           3.422e-017
   HAsO4-2               2.291e-017  1.704e-017   -16.640   -16.769    -0.128
   H2AsO4-               1.131e-017  1.050e-017   -16.947   -16.979    -0.032
   AsO4-3                1.741e-021  8.949e-022   -20.759   -21.048    -0.289



   H3AsO4                8.921e-023  8.931e-023   -22.050   -22.049     0.000
Ba              5.427e-007
   Ba+2                  5.299e-007  3.942e-007    -6.276    -6.404    -0.128
   BaHCO3+               1.211e-008  1.125e-008    -7.917    -7.949    -0.032
   BaCO3                 6.663e-010  6.671e-010    -9.176    -9.176     0.000
   BaSO4                 5.443e-011  5.449e-011   -10.264   -10.264     0.000
   BaOH+                 3.373e-013  3.133e-013   -12.472   -12.504    -0.032
C(-4)           1.263e-003
   CH4                   1.263e-003  1.264e-003    -2.899    -2.898     0.000
C(4)            3.547e-003
   HCO3-                 3.200e-003  2.978e-003    -2.495    -2.526    -0.031
   CO2                   2.851e-004  2.854e-004    -3.545    -3.544     0.000
   CaHCO3+               4.135e-005  3.841e-005    -4.383    -4.416    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.370e-006  3.276e-006    -5.360    -5.485    -0.125
   MnHCO3+               3.554e-006  3.300e-006    -5.449    -5.481    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.126e-006  1.975e-006    -5.672    -5.705    -0.032
   FeHCO3+               6.569e-007  6.101e-007    -6.182    -6.215    -0.032
   NaHCO3                3.376e-007  3.380e-007    -6.472    -6.471     0.000
   MgCO3                 1.770e-007  1.772e-007    -6.752    -6.752     0.000
   FeCO3                 1.608e-007  1.610e-007    -6.794    -6.793     0.000
   NaCO3-                1.326e-008  1.231e-008    -7.878    -7.910    -0.032
   BaHCO3+               1.211e-008  1.125e-008    -7.917    -7.949    -0.032
   BaCO3                 6.663e-010  6.671e-010    -9.176    -9.176     0.000
Ca              1.397e-003
   Ca+2                  1.350e-003  1.011e-003    -2.870    -2.995    -0.125
   CaHCO3+               4.135e-005  3.841e-005    -4.383    -4.416    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.560e-008  5.566e-008    -7.255    -7.254     0.000
   CaOH+                 4.238e-009  3.936e-009    -8.373    -8.405    -0.032
   CaHSO4+               1.497e-014  1.390e-014   -13.825   -13.857    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.161e-005    -4.006    -4.038    -0.032
   MnCl+                 4.997e-009  4.641e-009    -8.301    -8.333    -0.032
   FeCl+                 2.790e-010  2.591e-010    -9.554    -9.587    -0.032
   MnCl2                 1.854e-013  1.856e-013   -12.732   -12.731     0.000
   MnCl3-                5.043e-018  4.683e-018   -17.297   -17.329    -0.032
   FeCl+2                2.882e-026  2.144e-026   -25.540   -25.669    -0.128
   FeCl2+                9.446e-030  8.773e-030   -29.025   -29.057    -0.032
   FeCl3                 8.028e-035  8.037e-035   -34.095   -34.095     0.000
Fe(2)           2.469e-005
   Fe(HS)2               2.084e-005  2.086e-005    -4.681    -4.681     0.000
   Fe+2                  2.754e-006  2.049e-006    -5.560    -5.688    -0.128
   FeHCO3+               6.569e-007  6.101e-007    -6.182    -6.215    -0.032
   Fe(HS)3-              2.615e-007  2.428e-007    -6.583    -6.615    -0.032
   FeCO3                 1.608e-007  1.610e-007    -6.794    -6.793     0.000
   FeOH+                 1.636e-008  1.520e-008    -7.786    -7.818    -0.032
   FeCl+                 2.790e-010  2.591e-010    -9.554    -9.587    -0.032
   FeSO4                 1.004e-010  1.005e-010    -9.998    -9.998     0.000
   Fe(OH)2               3.031e-012  3.034e-012   -11.518   -11.518     0.000
   Fe(OH)3-              2.847e-015  2.644e-015   -14.546   -14.578    -0.032
   FeHSO4+               3.032e-017  2.816e-017   -16.518   -16.550    -0.032
Fe(3)           3.796e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.814e-015  9.114e-015   -14.008   -14.040    -0.032
   Fe(OH)4-              6.343e-016  5.891e-016   -15.198   -15.230    -0.032
   FeOH+2                1.577e-018  1.173e-018   -17.802   -17.931    -0.128
   Fe+3                  1.508e-023  7.748e-024   -22.822   -23.111    -0.289
   FeCl+2                2.882e-026  2.144e-026   -25.540   -25.669    -0.128
   FeSO4+                2.524e-026  2.344e-026   -25.598   -25.630    -0.032
   FeCl2+                9.446e-030  8.773e-030   -29.025   -29.057    -0.032
   Fe(SO4)2-             1.523e-031  1.414e-031   -30.817   -30.849    -0.032
   FeHSO4+2              3.596e-033  2.675e-033   -32.444   -32.573    -0.128
   Fe2(OH)2+4            1.210e-034  3.706e-035   -33.917   -34.431    -0.514
   FeCl3                 8.028e-035  8.037e-035   -34.095   -34.095     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.348   -46.151    -0.803



H(0)            1.639e-009
   H2                    8.195e-010  8.204e-010    -9.086    -9.086     0.000
K               1.893e-005
   K+                    1.893e-005  1.756e-005    -4.723    -4.755    -0.032
   KSO4-                 3.666e-011  3.404e-011   -10.436   -10.468    -0.032
Mg              7.770e-005
   Mg+2                  7.539e-005  5.667e-005    -4.123    -4.247    -0.124
   MgHCO3+               2.126e-006  1.975e-006    -5.672    -5.705    -0.032
   MgCO3                 1.770e-007  1.772e-007    -6.752    -6.752     0.000
   MgOH+                 5.197e-009  4.826e-009    -8.284    -8.316    -0.032
   MgSO4                 3.661e-009  3.665e-009    -8.436    -8.436     0.000
Mn(2)           2.352e-005
   Mn+2                  1.672e-005  1.244e-005    -4.777    -4.905    -0.128
   MnHCO3+               3.554e-006  3.300e-006    -5.449    -5.481    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 8.073e-009  7.497e-009    -8.093    -8.125    -0.032
   MnCl+                 4.997e-009  4.641e-009    -8.301    -8.333    -0.032
   MnSO4                 6.094e-010  6.100e-010    -9.215    -9.215     0.000
   MnCl2                 1.854e-013  1.856e-013   -12.732   -12.731     0.000
   MnCl3-                5.043e-018  4.683e-018   -17.297   -17.329    -0.032
   Mn(OH)3-              2.739e-018  2.543e-018   -17.562   -17.595    -0.032
Mn(3)           2.961e-035
   Mn+3                  2.961e-035  1.522e-035   -34.529   -34.818    -0.289
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.864   -81.992    -0.128
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.747   -95.779    -0.032
Na              2.175e-004
   Na+                   2.172e-004  2.018e-004    -3.663    -3.695    -0.032
   NaHCO3                3.376e-007  3.380e-007    -6.472    -6.471     0.000
   NaCO3-                1.326e-008  1.231e-008    -7.878    -7.910    -0.032
   NaSO4-                3.005e-010  2.790e-010    -9.522    -9.554    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.209   -74.208     0.000
S(-2)           2.086e-004
   HS-                   1.151e-004  1.069e-004    -3.939    -3.971    -0.032
   H2S                   3.980e-005  3.984e-005    -4.400    -4.400     0.000
   Fe(HS)2               2.084e-005  2.086e-005    -4.681    -4.681     0.000
   AsS(OH)(HS)-          1.327e-006  1.232e-006    -5.877    -5.909    -0.032
   S5-2                  8.216e-007  6.371e-007    -6.085    -6.196    -0.110
   S4-2                  4.839e-007  3.717e-007    -6.315    -6.430    -0.115
   S6-2                  4.216e-007  3.298e-007    -6.375    -6.482    -0.107
   Fe(HS)3-              2.615e-007  2.428e-007    -6.583    -6.615    -0.032
   S-2                   4.071e-010  3.028e-010    -9.390    -9.519    -0.128
   S3-2                  1.722e-010  1.310e-010    -9.764    -9.883    -0.119
   S2-2                  9.855e-012  7.434e-012   -11.006   -11.129    -0.122
   As3S4(HS)2-           5.801e-015  5.387e-015   -14.237   -14.269    -0.032
S(6)            4.294e-007
   SO4-2                 3.690e-007  2.759e-007    -6.433    -6.559    -0.126
   CaSO4                 5.560e-008  5.566e-008    -7.255    -7.254     0.000
   MgSO4                 3.661e-009  3.665e-009    -8.436    -8.436     0.000
   MnSO4                 6.094e-010  6.100e-010    -9.215    -9.215     0.000
   NaSO4-                3.005e-010  2.790e-010    -9.522    -9.554    -0.032
   FeSO4                 1.004e-010  1.005e-010    -9.998    -9.998     0.000
   BaSO4                 5.443e-011  5.449e-011   -10.264   -10.264     0.000
   KSO4-                 3.666e-011  3.404e-011   -10.436   -10.468    -0.032
   HSO4-                 1.231e-012  1.143e-012   -11.910   -11.942    -0.032
   CaHSO4+               1.497e-014  1.390e-014   -13.825   -13.857    -0.032
   FeHSO4+               3.032e-017  2.816e-017   -16.518   -16.550    -0.032
   FeSO4+                2.524e-026  2.344e-026   -25.598   -25.630    -0.032
   Fe(SO4)2-             1.523e-031  1.414e-031   -30.817   -30.849    -0.032
   FeHSO4+2              3.596e-033  2.675e-033   -32.444   -32.573    -0.128

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.19   -9.55   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.89  -17.27   -1.38  As2O3
Artinite         -8.84    0.76    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.33  -44.10    8.23  As2O5
As2S3(am)        -6.39  -51.29  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -11.20  -61.31  -50.11  Ba3(AsO4)2
Barite           -2.99  -12.96   -9.97  BaSO4
Birnessite      -27.83   15.77   43.60  MnO2
Bixbyite        -24.80  -25.41   -0.61  Mn2O3
Brucite          -6.35   10.49   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.18  -51.08  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.04   -2.90   -2.86  CH4
Claudetite      -15.93  -17.27   -1.34  As2O3
CO2(g)           -2.08   -3.54   -1.47  CO2
Dolomite         -1.12  -18.21  -17.09  CaMg(CO3)2
Dolomite(d)      -1.67  -18.21  -16.54  CaMg(CO3)2
Epsomite         -8.67  -10.81   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.38   -4.42   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.63   -2.29   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.72  -38.31  -45.03  Fe3S4
Gypsum           -4.97   -9.55   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.40   -4.40   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -25.59   35.44   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.71  -37.67  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.67  -28.43   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.65  -43.48   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.77  -42.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.64  -41.92   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.21  -45.60   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.36   -2.29   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.70   -9.73   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.54   12.80   25.34  MnOOH
Melanterite     -10.04  -12.25   -2.21  FeSO4:7H2O
Mirabilite      -12.84  -13.95   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.60  -89.31   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.11  -56.81  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.69  -12.98    2.71  MnCl2:4H2O
MnS(Green)       -5.31   -1.51    3.80  MnS
MnSO4           -14.13  -11.46    2.67  MnSO4
Nahcolite        -5.67   -6.22   -0.55  NaHCO3
Natron          -11.56  -12.88   -1.31  Na2CO3:10H2O
Nesquehonite     -4.11   -9.73   -5.62  MgCO3:3H2O
Nsutite         -26.79   15.77   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -4.99  -51.29  -46.30  As2S3
Portlandite     -11.05   11.75   22.80  Ca(OH)2
Pyrite           10.78   -7.69  -18.48  FeS2
Pyrochroite      -5.36    9.84   15.20  Mn(OH)2
Pyrolusite      -25.61   15.77   41.38  MnO2
Realgar          -3.00  -22.94  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.91  -44.16  -20.25  FeAsO4:2H2O
Siderite         -0.28  -11.17  -10.89  FeCO3
Siderite(d)(3)   -0.72  -11.17  -10.45  FeCO3



Sulfur           -3.30  -18.32  -15.03  S
Thenardite      -13.77  -13.95   -0.18  Na2SO4
Thermonatrite   -13.00  -12.87    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.33  -11.89   -8.56  BaCO3

Reaction step 16.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.87   15.73   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.870e-002 -1.299e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.295e-002 -5.283e-005
Manganite          -12.58   12.76   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  1.289e-005  1.289e-005
Siderite(d)(3)      -0.68  -11.13  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.34  -11.90   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 5.699e-004  Surface charge, eq

Hfo_s         
 2.647e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.370e-005       0.517  1.370e-005      -4.863
Hfo_sOHCa+2      1.183e-005       0.447  1.183e-005      -4.927
Hfo_sOFe+        6.977e-007       0.026  6.977e-007      -6.156
Hfo_sOH          1.220e-007       0.005  1.220e-007      -6.914
Hfo_sOH2+        1.078e-007       0.004  1.078e-007      -6.967
Hfo_sOHBa+2      1.380e-008       0.001  1.380e-008      -7.860
Hfo_sO-          3.161e-009       0.000  3.161e-009      -8.500

Hfo           
 5.699e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          4.994e-004       0.472  4.994e-004      -3.302
Hfo_wOH2+        4.414e-004       0.417  4.415e-004      -3.355



Hfo_wOMn+        4.455e-005       0.042  4.455e-005      -4.351
Hfo_wOFe+        2.666e-005       0.025  2.667e-005      -4.574
Hfo_wOCa+        1.618e-005       0.015  1.618e-005      -4.791
Hfo_wOMg+        1.585e-005       0.015  1.586e-005      -4.800
Hfo_wO-          1.294e-005       0.012  1.294e-005      -4.888
Hfo_wOFeOH       1.583e-006       0.001  1.583e-006      -5.801
Hfo_wH2AsO3      2.979e-007       0.000  2.979e-007      -6.526
Hfo_wOHSO4-2     7.907e-010       0.000  7.907e-010      -9.102
Hfo_wSO4-        3.503e-010       0.000  3.503e-010      -9.456
Hfo_wOBa+        2.727e-010       0.000  2.727e-010      -9.564
Hfo_wOHAsO4-3    1.422e-014       0.000  1.422e-014     -13.847
Hfo_wHAsO4-      2.487e-016       0.000  2.487e-016     -15.604
Hfo_wH2AsO4      7.114e-018       0.000  7.114e-018     -17.148

Mno           
-2.942e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.817e-029       0.000  1.817e-029     -28.741
Mno_O3-2         1.503e-030       0.000  1.503e-030     -29.823
Mno_O3Ca         1.127e-030       0.000  1.127e-030     -29.948
Mno_O3HMn+       1.131e-031       0.000  1.131e-031     -30.946
Mno_O3Na-        3.212e-032       0.000  3.212e-032     -31.493
Mno_O3Mg         2.362e-032       0.000  2.362e-032     -31.627
Mno_O3H-         2.346e-032       0.000  2.346e-032     -31.630
Mno_O3Ba         8.942e-033       0.000  8.942e-033     -32.049
Mno_O3HCa+       6.125e-033       0.000  6.125e-033     -32.213
Mno_O3HMg+       8.690e-035       0.000  8.690e-035     -34.061
Mno_O3HBa+       8.688e-035       0.000  8.689e-035     -34.061
Mno_O3HNa        4.678e-035       0.000  4.678e-035     -34.330
Mno_O3H2         2.750e-037       0.000  2.750e-037     -36.561
Mno_O3H3+        8.623e-043       0.000  8.624e-043     -42.064
Mno_O3H3Cl       2.174e-045       0.000  2.174e-045     -44.663

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.335e-006  1.335e-006
Ba               5.427e-007  5.427e-007
C                5.054e-003  5.053e-003
Ca               1.443e-003  1.443e-003
Cl               9.873e-005  9.873e-005
Fe               2.651e-005  2.651e-005
K                1.893e-005  1.893e-005
Mg               7.892e-005  7.892e-005
Mn               2.429e-005  2.429e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.344      Charge balance
                                       pe  =  -4.375      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.900e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.553e-003
                       Total CO2 (mol/kg)  =  3.691e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.692e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.96
                               Iterations  =  22
                                  Total H  = 1.110196e+002



                                  Total O  = 5.551604e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.380e-007  2.208e-007    -6.623    -6.656    -0.033
   H+                    4.852e-008  4.533e-008    -7.314    -7.344    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.335e-006
   AsS(OH)(HS)-          1.333e-006  1.237e-006    -5.875    -5.908    -0.033
   H3AsO3                2.318e-009  2.320e-009    -8.635    -8.634     0.000
   H2AsO3-               3.906e-011  3.624e-011   -10.408   -10.441    -0.033
   As3S4(HS)2-           6.644e-015  6.164e-015   -14.178   -14.210    -0.033
   H4AsO3+               5.617e-017  5.211e-017   -16.250   -16.283    -0.033
   HAsO3-2               2.153e-018  1.595e-018   -17.667   -17.797    -0.130
   AsO3-3                1.379e-026  7.020e-027   -25.861   -26.154    -0.293
As(5)           3.118e-017
   HAsO4-2               2.047e-017  1.516e-017   -16.689   -16.819    -0.130
   H2AsO4-               1.071e-017  9.935e-018   -16.970   -17.003    -0.033
   AsO4-3                1.471e-021  7.488e-022   -20.833   -21.126    -0.293
   H3AsO4                8.976e-023  8.986e-023   -22.047   -22.046     0.000
Ba              5.427e-007
   Ba+2                  5.296e-007  3.923e-007    -6.276    -6.406    -0.130
   BaHCO3+               1.248e-008  1.158e-008    -7.904    -7.936    -0.033
   BaCO3                 6.449e-010  6.457e-010    -9.190    -9.190     0.000
   BaSO4                 5.043e-011  5.048e-011   -10.297   -10.297     0.000
   BaOH+                 3.160e-013  2.932e-013   -12.500   -12.533    -0.033
C(-4)           1.363e-003
   CH4                   1.363e-003  1.364e-003    -2.866    -2.865     0.000
C(4)            3.691e-003
   HCO3-                 3.313e-003  3.080e-003    -2.480    -2.512    -0.032
   CO2                   3.136e-004  3.139e-004    -3.504    -3.503     0.000
   CaHCO3+               4.402e-005  4.084e-005    -4.356    -4.389    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.267e-006  3.186e-006    -5.370    -5.497    -0.127
   MnHCO3+               3.783e-006  3.510e-006    -5.422    -5.455    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.225e-006  2.064e-006    -5.653    -5.685    -0.033
   FeHCO3+               7.672e-007  7.118e-007    -6.115    -6.148    -0.033
   NaHCO3                3.487e-007  3.491e-007    -6.457    -6.457     0.000
   FeCO3                 1.764e-007  1.766e-007    -6.753    -6.753     0.000
   MgCO3                 1.740e-007  1.742e-007    -6.760    -6.759     0.000
   NaCO3-                1.289e-008  1.196e-008    -7.890    -7.922    -0.033
   BaHCO3+               1.248e-008  1.158e-008    -7.904    -7.936    -0.033
   BaCO3                 6.449e-010  6.457e-010    -9.190    -9.190     0.000
Ca              1.443e-003
   Ca+2                  1.393e-003  1.040e-003    -2.856    -2.983    -0.127
   CaHCO3+               4.402e-005  4.084e-005    -4.356    -4.389    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.321e-008  5.327e-008    -7.274    -7.274     0.000
   CaOH+                 4.103e-009  3.806e-009    -8.387    -8.420    -0.033
   CaHSO4+               1.525e-014  1.415e-014   -13.817   -13.849    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.152e-005    -4.006    -4.038    -0.033
   MnCl+                 5.139e-009  4.767e-009    -8.289    -8.322    -0.033
   FeCl+                 3.147e-010  2.920e-010    -9.502    -9.535    -0.033
   MnCl2                 1.902e-013  1.905e-013   -12.721   -12.720     0.000
   MnCl3-                5.174e-018  4.800e-018   -17.286   -17.319    -0.033
   FeCl+2                3.476e-026  2.575e-026   -25.459   -25.589    -0.130
   FeCl2+                1.135e-029  1.053e-029   -28.945   -28.978    -0.033
   FeCl3                 9.624e-035  9.634e-035   -34.017   -34.016     0.000
Fe(2)           2.651e-005
   Fe(HS)2               2.216e-005  2.219e-005    -4.654    -4.654     0.000
   Fe+2                  3.120e-006  2.311e-006    -5.506    -5.636    -0.130
   FeHCO3+               7.672e-007  7.118e-007    -6.115    -6.148    -0.033



   Fe(HS)3-              2.703e-007  2.507e-007    -6.568    -6.601    -0.033
   FeCO3                 1.764e-007  1.766e-007    -6.753    -6.753     0.000
   FeOH+                 1.738e-008  1.612e-008    -7.760    -7.793    -0.033
   FeCl+                 3.147e-010  2.920e-010    -9.502    -9.535    -0.033
   FeSO4                 1.054e-010  1.055e-010    -9.977    -9.977     0.000
   Fe(OH)2               3.023e-012  3.027e-012   -11.520   -11.519     0.000
   Fe(OH)3-              2.673e-015  2.480e-015   -14.573   -14.605    -0.033
   FeHSO4+               3.390e-017  3.145e-017   -16.470   -16.502    -0.033
Fe(3)           3.855e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              1.045e-014  9.692e-015   -13.981   -14.014    -0.033
   Fe(OH)4-              5.971e-016  5.540e-016   -15.224   -15.257    -0.033
   FeOH+2                1.791e-018  1.327e-018   -17.747   -17.877    -0.130
   Fe+3                  1.830e-023  9.318e-024   -22.738   -23.031    -0.293
   FeCl+2                3.476e-026  2.575e-026   -25.459   -25.589    -0.130
   FeSO4+                2.828e-026  2.623e-026   -25.549   -25.581    -0.033
   FeCl2+                1.135e-029  1.053e-029   -28.945   -28.978    -0.033
   Fe(SO4)2-             1.588e-031  1.474e-031   -30.799   -30.832    -0.033
   FeHSO4+2              4.298e-033  3.184e-033   -32.367   -32.497    -0.130
   Fe2(OH)2+4            1.573e-034  4.739e-035   -33.803   -34.324    -0.521
   FeCl3                 9.624e-035  9.634e-035   -34.017   -34.016     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.204   -46.018    -0.814
H(0)            1.631e-009
   H2                    8.155e-010  8.164e-010    -9.089    -9.088     0.000
K               1.893e-005
   K+                    1.893e-005  1.754e-005    -4.723    -4.756    -0.033
   KSO4-                 3.412e-011  3.165e-011   -10.467   -10.500    -0.033
Mg              7.892e-005
   Mg+2                  7.651e-005  5.729e-005    -4.116    -4.242    -0.126
   MgHCO3+               2.225e-006  2.064e-006    -5.653    -5.685    -0.033
   MgCO3                 1.740e-007  1.742e-007    -6.760    -6.759     0.000
   MgOH+                 4.946e-009  4.588e-009    -8.306    -8.338    -0.033
   MgSO4                 3.444e-009  3.448e-009    -8.463    -8.462     0.000
Mn(2)           2.429e-005
   Mn+2                  1.726e-005  1.279e-005    -4.763    -4.893    -0.130
   MnHCO3+               3.783e-006  3.510e-006    -5.422    -5.455    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.814e-009  7.250e-009    -8.107    -8.140    -0.033
   MnCl+                 5.139e-009  4.767e-009    -8.289    -8.322    -0.033
   MnSO4                 5.832e-010  5.838e-010    -9.234    -9.234     0.000
   MnCl2                 1.902e-013  1.905e-013   -12.721   -12.720     0.000
   MnCl3-                5.174e-018  4.800e-018   -17.286   -17.319    -0.033
   Mn(OH)3-              2.344e-018  2.175e-018   -17.630   -17.663    -0.033
Mn(3)           3.276e-035
   Mn+3                  3.276e-035  1.668e-035   -34.485   -34.778    -0.293
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.953   -82.083    -0.130
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.809   -95.841    -0.033
Na              2.175e-004
   Na+                   2.172e-004  2.016e-004    -3.663    -3.695    -0.032
   NaHCO3                3.487e-007  3.491e-007    -6.457    -6.457     0.000
   NaCO3-                1.289e-008  1.196e-008    -7.890    -7.922    -0.033
   NaSO4-                2.796e-010  2.594e-010    -9.553    -9.586    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.204   -74.204     0.000
S(-2)           2.086e-004
   HS-                   1.119e-004  1.038e-004    -3.951    -3.984    -0.033
   H2S                   4.109e-005  4.113e-005    -4.386    -4.386     0.000
   Fe(HS)2               2.216e-005  2.219e-005    -4.654    -4.654     0.000
   AsS(OH)(HS)-          1.333e-006  1.237e-006    -5.875    -5.908    -0.033
   S5-2                  7.525e-007  5.817e-007    -6.124    -6.235    -0.112
   S4-2                  4.433e-007  3.394e-007    -6.353    -6.469    -0.116
   S6-2                  3.860e-007  3.011e-007    -6.413    -6.521    -0.108
   Fe(HS)3-              2.703e-007  2.507e-007    -6.568    -6.601    -0.033
   S-2                   3.732e-010  2.765e-010    -9.428    -9.558    -0.130
   S3-2                  1.578e-010  1.196e-010    -9.802    -9.922    -0.120



   S2-2                  9.032e-012  6.788e-012   -11.044   -11.168    -0.124
   As3S4(HS)2-           6.644e-015  6.164e-015   -14.178   -14.210    -0.033
S(6)            4.025e-007
   SO4-2                 3.448e-007  2.568e-007    -6.462    -6.590    -0.128
   CaSO4                 5.321e-008  5.327e-008    -7.274    -7.274     0.000
   MgSO4                 3.444e-009  3.448e-009    -8.463    -8.462     0.000
   MnSO4                 5.832e-010  5.838e-010    -9.234    -9.234     0.000
   NaSO4-                2.796e-010  2.594e-010    -9.553    -9.586    -0.033
   FeSO4                 1.054e-010  1.055e-010    -9.977    -9.977     0.000
   BaSO4                 5.043e-011  5.048e-011   -10.297   -10.297     0.000
   KSO4-                 3.412e-011  3.165e-011   -10.467   -10.500    -0.033
   HSO4-                 1.220e-012  1.132e-012   -11.914   -11.946    -0.033
   CaHSO4+               1.525e-014  1.415e-014   -13.817   -13.849    -0.033
   FeHSO4+               3.390e-017  3.145e-017   -16.470   -16.502    -0.033
   FeSO4+                2.828e-026  2.623e-026   -25.549   -25.581    -0.033
   Fe(SO4)2-             1.588e-031  1.474e-031   -30.799   -30.832    -0.033
   FeHSO4+2              4.298e-033  3.184e-033   -32.367   -32.497    -0.130

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.21   -9.57   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.89  -17.27   -1.38  As2O3
Artinite         -8.89    0.71    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.32  -44.09    8.23  As2O5
As2S3(am)        -6.35  -51.25  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -11.36  -61.47  -50.11  Ba3(AsO4)2
Barite           -3.03  -13.00   -9.97  BaSO4
Birnessite      -27.87   15.73   43.60  MnO2
Bixbyite        -24.88  -25.49   -0.61  Mn2O3
Brucite          -6.39   10.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.30  -51.20  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.01   -2.87   -2.86  CH4
Claudetite      -15.93  -17.27   -1.34  As2O3
CO2(g)           -2.04   -3.50   -1.47  CO2
Dolomite         -1.13  -18.22  -17.09  CaMg(CO3)2
Dolomite(d)      -1.68  -18.22  -16.54  CaMg(CO3)2
Epsomite         -8.69  -10.83   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.64   -2.28   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.78  -38.26  -45.03  Fe3S4
Gypsum           -4.99   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.39   -4.39   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -25.71   35.32   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.73  -37.70  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.75  -28.51   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.62  -43.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.76  -42.97   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.63  -41.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.17  -45.56   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.37   -2.28   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.71   -9.74   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.58   12.76   25.34  MnOOH
Melanterite     -10.02  -12.23   -2.21  FeSO4:7H2O



Mirabilite      -12.87  -13.98   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.62  -89.33   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.22  -56.93  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.68  -12.97    2.71  MnCl2:4H2O
MnS(Green)       -5.33   -1.53    3.80  MnS
MnSO4           -14.15  -11.48    2.67  MnSO4
Nahcolite        -5.66   -6.21   -0.55  NaHCO3
Natron          -11.58  -12.89   -1.31  Na2CO3:10H2O
Nesquehonite     -4.12   -9.74   -5.62  MgCO3:3H2O
Nsutite         -26.83   15.73   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -4.95  -51.25  -46.30  As2S3
Portlandite     -11.10   11.70   22.80  Ca(OH)2
Pyrite           10.81   -7.67  -18.48  FeS2
Pyrochroite      -5.41    9.79   15.20  Mn(OH)2
Pyrolusite      -25.65   15.73   41.38  MnO2
Realgar          -2.99  -22.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.91  -44.16  -20.25  FeAsO4:2H2O
Siderite         -0.24  -11.13  -10.89  FeCO3
Siderite(d)(3)   -0.68  -11.13  -10.45  FeCO3
Sulfur           -3.28  -18.31  -15.03  S
Thenardite      -13.80  -13.98   -0.18  Na2SO4
Thermonatrite   -13.01  -12.89    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.34  -11.90   -8.56  BaCO3

Reaction step 17.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.91   15.69   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.866e-002 -1.345e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.294e-002 -5.554e-005
Manganite          -12.62   12.72   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  1.492e-005  1.492e-005
Siderite(d)(3)      -0.64  -11.09  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.36  -11.92   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 5.838e-004  Surface charge, eq



Hfo_s         
 2.647e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.330e-005       0.502  1.330e-005      -4.876
Hfo_sOHCa+2      1.218e-005       0.460  1.218e-005      -4.914
Hfo_sOFe+        7.398e-007       0.028  7.398e-007      -6.131
Hfo_sOH          1.222e-007       0.005  1.222e-007      -6.913
Hfo_sOH2+        1.146e-007       0.004  1.146e-007      -6.941
Hfo_sOHBa+2      1.377e-008       0.001  1.377e-008      -7.861
Hfo_sO-          2.987e-009       0.000  2.988e-009      -8.525

Hfo           
 5.838e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          4.880e-004       0.461  4.880e-004      -3.312
Hfo_wOH2+        4.574e-004       0.432  4.574e-004      -3.340
Hfo_wOMn+        4.215e-005       0.040  4.216e-005      -4.375
Hfo_wOFe+        2.756e-005       0.026  2.756e-005      -4.560
Hfo_wOCa+        1.531e-005       0.014  1.531e-005      -4.815
Hfo_wOMg+        1.475e-005       0.014  1.475e-005      -4.831
Hfo_wO-          1.192e-005       0.011  1.193e-005      -4.924
Hfo_wOFeOH       1.543e-006       0.001  1.543e-006      -5.812
Hfo_wH2AsO3      2.921e-007       0.000  2.921e-007      -6.534
Hfo_wOHSO4-2     7.217e-010       0.000  7.217e-010      -9.142
Hfo_wSO4-        3.391e-010       0.000  3.391e-010      -9.470
Hfo_wOBa+        2.501e-010       0.000  2.501e-010      -9.602
Hfo_wOHAsO4-3    1.175e-014       0.000  1.175e-014     -13.930
Hfo_wHAsO4-      2.311e-016       0.000  2.311e-016     -15.636
Hfo_wH2AsO4      7.010e-018       0.000  7.011e-018     -17.154

Mno           
-1.816e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.156e-029       0.000  1.156e-029     -28.937
Mno_O3-2         9.307e-031       0.000  9.307e-031     -30.031
Mno_O3Ca         7.171e-031       0.000  7.171e-031     -30.144
Mno_O3HMn+       7.631e-032       0.000  7.631e-032     -31.117
Mno_O3Na-        1.987e-032       0.000  1.987e-032     -31.702
Mno_O3H-         1.541e-032       0.000  1.541e-032     -31.812
Mno_O3Mg         1.477e-032       0.000  1.477e-032     -31.831
Mno_O3Ba         5.512e-033       0.000  5.512e-033     -32.259
Mno_O3HCa+       4.131e-033       0.000  4.131e-033     -32.384
Mno_O3HMg+       5.761e-035       0.000  5.761e-035     -34.240
Mno_O3HBa+       5.680e-035       0.000  5.680e-035     -34.246
Mno_O3HNa        3.069e-035       0.000  3.069e-035     -34.513
Mno_O3H2         1.915e-037       0.000  1.915e-037     -36.718
Mno_O3H3+        6.369e-043       0.000  6.369e-043     -42.196
Mno_O3H3Cl       1.604e-045       0.000  1.604e-045     -44.795

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.341e-006  1.341e-006
Ba               5.428e-007  5.428e-007
C                5.297e-003  5.297e-003
Ca               1.489e-003  1.489e-003



Cl               9.873e-005  9.873e-005
Fe               2.833e-005  2.833e-005
K                1.893e-005  1.893e-005
Mg               8.003e-005  8.003e-005
Mn               2.506e-005  2.506e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.318      Charge balance
                                       pe  =  -4.348      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.045e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.666e-003
                       Total CO2 (mol/kg)  =  3.835e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.830e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.04
                               Iterations  =  25
                                  Total H  = 1.110200e+002
                                  Total O  = 5.551638e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.246e-007  2.082e-007    -6.649    -6.682    -0.033
   H+                    5.150e-008  4.808e-008    -7.288    -7.318    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.341e-006
   AsS(OH)(HS)-          1.339e-006  1.241e-006    -5.873    -5.906    -0.033
   H3AsO3                2.326e-009  2.329e-009    -8.633    -8.633     0.001
   H2AsO3-               3.700e-011  3.429e-011   -10.432   -10.465    -0.033
   As3S4(HS)2-           7.555e-015  7.002e-015   -14.122   -14.155    -0.033
   H4AsO3+               5.984e-017  5.546e-017   -16.223   -16.256    -0.033
   HAsO3-2               1.929e-018  1.423e-018   -17.715   -17.847    -0.132
   AsO3-3                1.171e-026  5.906e-027   -25.932   -26.229    -0.297
As(5)           2.863e-017
   HAsO4-2               1.843e-017  1.360e-017   -16.735   -16.867    -0.132
   H2AsO4-               1.020e-017  9.449e-018   -16.992   -17.025    -0.033
   AsO4-3                1.255e-021  6.332e-022   -20.901   -21.198    -0.297
   H3AsO4                9.053e-023  9.064e-023   -22.043   -22.043     0.001
Ba              5.428e-007
   Ba+2                  5.293e-007  3.905e-007    -6.276    -6.408    -0.132
   BaHCO3+               1.284e-008  1.190e-008    -7.891    -7.924    -0.033
   BaCO3                 6.251e-010  6.258e-010    -9.204    -9.204     0.001
   BaSO4                 4.690e-011  4.695e-011   -10.329   -10.328     0.001
   BaOH+                 2.969e-013  2.752e-013   -12.527   -12.560    -0.033
C(-4)           1.462e-003
   CH4                   1.462e-003  1.464e-003    -2.835    -2.835     0.001
C(4)            3.835e-003
   HCO3-                 3.424e-003  3.180e-003    -2.465    -2.498    -0.032
   CO2                   3.433e-004  3.437e-004    -3.464    -3.464     0.001
   CaHCO3+               4.673e-005  4.331e-005    -4.330    -4.363    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.170e-006  3.102e-006    -5.380    -5.508    -0.129
   MnHCO3+               4.016e-006  3.722e-006    -5.396    -5.429    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.322e-006  2.152e-006    -5.634    -5.667    -0.033
   FeHCO3+               8.896e-007  8.245e-007    -6.051    -6.084    -0.033
   NaHCO3                3.597e-007  3.601e-007    -6.444    -6.444     0.001
   FeCO3                 1.927e-007  1.929e-007    -6.715    -6.715     0.001
   MgCO3                 1.710e-007  1.712e-007    -6.767    -6.767     0.001
   BaHCO3+               1.284e-008  1.190e-008    -7.891    -7.924    -0.033



   NaCO3-                1.255e-008  1.163e-008    -7.901    -7.934    -0.033
   BaCO3                 6.251e-010  6.258e-010    -9.204    -9.204     0.001
Ca              1.489e-003
   Ca+2                  1.437e-003  1.068e-003    -2.843    -2.971    -0.129
   CaHCO3+               4.673e-005  4.331e-005    -4.330    -4.363    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 5.106e-008  5.112e-008    -7.292    -7.291     0.001
   CaOH+                 3.977e-009  3.686e-009    -8.400    -8.433    -0.033
   CaHSO4+               1.553e-014  1.440e-014   -13.809   -13.842    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.142e-005    -4.006    -4.039    -0.033
   MnCl+                 5.278e-009  4.892e-009    -8.278    -8.311    -0.033
   FeCl+                 3.531e-010  3.272e-010    -9.452    -9.485    -0.033
   MnCl2                 1.950e-013  1.952e-013   -12.710   -12.710     0.001
   MnCl3-                5.303e-018  4.915e-018   -17.275   -17.308    -0.033
   FeCl+2                4.159e-026  3.069e-026   -25.381   -25.513    -0.132
   FeCl2+                1.352e-029  1.253e-029   -28.869   -28.902    -0.033
   FeCl3                 1.144e-034  1.146e-034   -33.941   -33.941     0.001
Fe(2)           2.833e-005
   Fe(HS)2               2.344e-005  2.347e-005    -4.630    -4.630     0.001
   Fe+2                  3.514e-006  2.593e-006    -5.454    -5.586    -0.132
   FeHCO3+               8.896e-007  8.245e-007    -6.051    -6.084    -0.033
   Fe(HS)3-              2.778e-007  2.575e-007    -6.556    -6.589    -0.033
   FeCO3                 1.927e-007  1.929e-007    -6.715    -6.715     0.001
   FeOH+                 1.840e-008  1.705e-008    -7.735    -7.768    -0.033
   FeCl+                 3.531e-010  3.272e-010    -9.452    -9.485    -0.033
   FeSO4                 1.105e-010  1.106e-010    -9.957    -9.956     0.001
   Fe(OH)2               3.015e-012  3.019e-012   -11.521   -11.520     0.001
   Fe(OH)3-              2.517e-015  2.333e-015   -14.599   -14.632    -0.033
   FeHSO4+               3.771e-017  3.495e-017   -16.423   -16.457    -0.033
Fe(3)           3.916e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.109e-014  1.028e-014   -13.955   -13.988    -0.033
   Fe(OH)4-              5.636e-016  5.224e-016   -15.249   -15.282    -0.033
   FeOH+2                2.023e-018  1.492e-018   -17.694   -17.826    -0.132
   Fe+3                  2.203e-023  1.111e-023   -22.657   -22.954    -0.297
   FeCl+2                4.159e-026  3.069e-026   -25.381   -25.513    -0.132
   FeSO4+                3.154e-026  2.923e-026   -25.501   -25.534    -0.033
   FeCl2+                1.352e-029  1.253e-029   -28.869   -28.902    -0.033
   Fe(SO4)2-             1.655e-031  1.534e-031   -30.781   -30.814    -0.033
   FeHSO4+2              5.100e-033  3.763e-033   -32.292   -32.424    -0.132
   Fe2(OH)2+4            2.023e-034  5.995e-035   -33.694   -34.222    -0.528
   FeCl3                 1.144e-034  1.146e-034   -33.941   -33.941     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.065   -45.890    -0.825
H(0)            1.623e-009
   H2                    8.114e-010  8.123e-010    -9.091    -9.090     0.001
K               1.893e-005
   K+                    1.893e-005  1.753e-005    -4.723    -4.756    -0.033
   KSO4-                 3.187e-011  2.954e-011   -10.497   -10.530    -0.033
Mg              8.003e-005
   Mg+2                  7.753e-005  5.784e-005    -4.111    -4.238    -0.127
   MgHCO3+               2.322e-006  2.152e-006    -5.634    -5.667    -0.033
   MgCO3                 1.710e-007  1.712e-007    -6.767    -6.767     0.001
   MgOH+                 4.712e-009  4.367e-009    -8.327    -8.360    -0.033
   MgSO4                 3.249e-009  3.252e-009    -8.488    -8.488     0.001
Mn(2)           2.506e-005
   Mn+2                  1.780e-005  1.313e-005    -4.750    -4.882    -0.132
   MnHCO3+               4.016e-006  3.722e-006    -5.396    -5.429    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.576e-009  7.021e-009    -8.121    -8.154    -0.033
   MnCl+                 5.278e-009  4.892e-009    -8.278    -8.311    -0.033
   MnSO4                 5.596e-010  5.602e-010    -9.252    -9.252     0.001
   MnCl2                 1.950e-013  1.952e-013   -12.710   -12.710     0.001
   MnCl3-                5.303e-018  4.915e-018   -17.275   -17.308    -0.033
   Mn(OH)3-              2.021e-018  1.873e-018   -17.695   -17.728    -0.033
Mn(3)           3.610e-035
   Mn+3                  3.610e-035  1.822e-035   -34.442   -34.740    -0.297



Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.037   -82.169    -0.132
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.868   -95.901    -0.033
Na              2.175e-004
   Na+                   2.172e-004  2.014e-004    -3.663    -3.696    -0.033
   NaHCO3                3.597e-007  3.601e-007    -6.444    -6.444     0.001
   NaCO3-                1.255e-008  1.163e-008    -7.901    -7.934    -0.033
   NaSO4-                2.612e-010  2.421e-010    -9.583    -9.616    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.200   -74.200     0.001
S(-2)           2.086e-004
   HS-                   1.087e-004  1.008e-004    -3.964    -3.997    -0.033
   H2S                   4.231e-005  4.236e-005    -4.374    -4.373     0.001
   Fe(HS)2               2.344e-005  2.347e-005    -4.630    -4.630     0.001
   AsS(OH)(HS)-          1.339e-006  1.241e-006    -5.873    -5.906    -0.033
   S5-2                  6.910e-007  5.326e-007    -6.161    -6.274    -0.113
   S4-2                  4.071e-007  3.107e-007    -6.390    -6.508    -0.117
   S6-2                  3.544e-007  2.757e-007    -6.451    -6.560    -0.109
   Fe(HS)3-              2.778e-007  2.575e-007    -6.556    -6.589    -0.033
   S-2                   3.431e-010  2.532e-010    -9.465    -9.597    -0.132
   S3-2                  1.450e-010  1.095e-010    -9.839    -9.961    -0.122
   S2-2                  8.300e-012  6.214e-012   -11.081   -11.207    -0.126
   As3S4(HS)2-           7.555e-015  7.002e-015   -14.122   -14.155    -0.033
S(6)            3.787e-007
   SO4-2                 3.234e-007  2.399e-007    -6.490    -6.620    -0.130
   CaSO4                 5.106e-008  5.112e-008    -7.292    -7.291     0.001
   MgSO4                 3.249e-009  3.252e-009    -8.488    -8.488     0.001
   MnSO4                 5.596e-010  5.602e-010    -9.252    -9.252     0.001
   NaSO4-                2.612e-010  2.421e-010    -9.583    -9.616    -0.033
   FeSO4                 1.105e-010  1.106e-010    -9.957    -9.956     0.001
   BaSO4                 4.690e-011  4.695e-011   -10.329   -10.328     0.001
   KSO4-                 3.187e-011  2.954e-011   -10.497   -10.530    -0.033
   HSO4-                 1.210e-012  1.121e-012   -11.917   -11.950    -0.033
   CaHSO4+               1.553e-014  1.440e-014   -13.809   -13.842    -0.033
   FeHSO4+               3.771e-017  3.495e-017   -16.423   -16.457    -0.033
   FeSO4+                3.154e-026  2.923e-026   -25.501   -25.534    -0.033
   Fe(SO4)2-             1.655e-031  1.534e-031   -30.781   -30.814    -0.033
   FeHSO4+2              5.100e-033  3.763e-033   -32.292   -32.424    -0.132

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.23   -9.59   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.89  -17.27   -1.38  As2O3
Artinite         -8.95    0.65    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.31  -44.09    8.23  As2O5
As2S3(am)        -6.31  -51.21  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -11.51  -61.62  -50.11  Ba3(AsO4)2
Barite           -3.06  -13.03   -9.97  BaSO4
Birnessite      -27.91   15.69   43.60  MnO2
Bixbyite        -24.96  -25.57   -0.61  Mn2O3
Brucite          -6.44   10.40   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.41  -51.31  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.03   -2.83   -2.86  CH4
Claudetite      -15.93  -17.27   -1.34  As2O3
CO2(g)           -2.00   -3.46   -1.47  CO2
Dolomite         -1.14  -18.23  -17.09  CaMg(CO3)2
Dolomite(d)      -1.69  -18.23  -16.54  CaMg(CO3)2
Epsomite         -8.72  -10.86   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8



FeS(ppt)          1.65   -2.26   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.83  -38.21  -45.03  Fe3S4
Gypsum           -5.01   -9.59   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.38   -4.37   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -25.83   35.20   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.75  -37.72  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.82  -28.59   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.60  -43.43   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.74  -42.95   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.61  -41.89   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.12  -45.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.38   -2.26   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.72   -9.75   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.62   12.72   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -12.90  -14.01   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.63  -89.34   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.34  -57.04  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.67  -12.96    2.71  MnCl2:4H2O
MnS(Green)       -5.36   -1.56    3.80  MnS
MnSO4           -14.17  -11.50    2.67  MnSO4
Nahcolite        -5.65   -6.19   -0.55  NaHCO3
Natron          -11.59  -12.90   -1.31  Na2CO3:10H2O
Nesquehonite     -4.13   -9.75   -5.62  MgCO3:3H2O
Nsutite         -26.87   15.69   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -4.91  -51.21  -46.30  As2S3
Portlandite     -11.14   11.66   22.80  Ca(OH)2
Pyrite           10.84   -7.64  -18.48  FeS2
Pyrochroite      -5.45    9.75   15.20  Mn(OH)2
Pyrolusite      -25.69   15.69   41.38  MnO2
Realgar          -2.97  -22.92  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.90  -44.15  -20.25  FeAsO4:2H2O
Siderite         -0.20  -11.09  -10.89  FeCO3
Siderite(d)(3)   -0.64  -11.09  -10.45  FeCO3
Sulfur           -3.27  -18.29  -15.03  S
Thenardite      -13.83  -14.01   -0.18  Na2SO4
Thermonatrite   -13.03  -12.90    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.36  -11.92   -8.56  BaCO3

Reaction step 18.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative



Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.94   15.66   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.861e-002 -1.390e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.294e-002 -5.820e-005
Manganite          -12.65   12.69   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  1.674e-005  1.674e-005
Siderite(d)(3)      -0.61  -11.06  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.37  -11.93   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 5.972e-004  Surface charge, eq

Hfo_s         
 2.647e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.291e-005       0.488  1.291e-005      -4.889
Hfo_sOHCa+2      1.252e-005       0.473  1.252e-005      -4.902
Hfo_sOFe+        7.816e-007       0.030  7.816e-007      -6.107
Hfo_sOH          1.224e-007       0.005  1.224e-007      -6.912
Hfo_sOH2+        1.214e-007       0.005  1.214e-007      -6.916
Hfo_sOHBa+2      1.373e-008       0.001  1.373e-008      -7.862
Hfo_sO-          2.828e-009       0.000  2.828e-009      -8.549

Hfo           
 5.972e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          4.767e-004       0.450  4.767e-004      -3.322
Hfo_wOH2+        4.727e-004       0.446  4.727e-004      -3.325
Hfo_wOMn+        3.995e-005       0.038  3.995e-005      -4.399
Hfo_wOFe+        2.841e-005       0.027  2.841e-005      -4.547
Hfo_wOCa+        1.451e-005       0.014  1.451e-005      -4.838
Hfo_wOMg+        1.373e-005       0.013  1.373e-005      -4.862
Hfo_wO-          1.101e-005       0.010  1.101e-005      -4.958
Hfo_wOFeOH       1.503e-006       0.001  1.503e-006      -5.823
Hfo_wH2AsO3      2.869e-007       0.000  2.869e-007      -6.542
Hfo_wOHSO4-2     6.609e-010       0.000  6.609e-010      -9.180
Hfo_wSO4-        3.285e-010       0.000  3.285e-010      -9.483
Hfo_wOBa+        2.300e-010       0.000  2.300e-010      -9.638
Hfo_wOHAsO4-3    9.799e-015       0.000  9.799e-015     -14.009
Hfo_wHAsO4-      2.157e-016       0.000  2.157e-016     -15.666
Hfo_wH2AsO4      6.922e-018       0.000  6.922e-018     -17.160

Mno           
-8.448e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.533e-028       0.000  5.534e-028     -27.257
Mno_O3-2         4.344e-029       0.000  4.344e-029     -28.362



Mno_O3Ca         3.433e-029       0.000  3.434e-029     -28.464
Mno_O3HMn+       3.865e-030       0.000  3.865e-030     -29.413
Mno_O3Na-        9.264e-031       0.000  9.265e-031     -30.033
Mno_O3H-         7.606e-031       0.000  7.606e-031     -30.119
Mno_O3Mg         6.948e-031       0.000  6.949e-031     -30.158
Mno_O3Ba         2.561e-031       0.000  2.561e-031     -30.592
Mno_O3HCa+       2.092e-031       0.000  2.092e-031     -30.679
Mno_O3HMg+       2.868e-033       0.000  2.868e-033     -32.542
Mno_O3HBa+       2.792e-033       0.000  2.792e-033     -32.554
Mno_O3HNa        1.513e-033       0.000  1.514e-033     -32.820
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.518e-041       0.000  3.518e-041     -40.454
Mno_O3H3Cl       8.850e-044       0.000  8.850e-044     -43.053

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.346e-006  1.346e-006
Ba               5.428e-007  5.428e-007
C                5.540e-003  5.540e-003
Ca               1.534e-003  1.534e-003
Cl               9.873e-005  9.873e-005
Fe               3.014e-005  3.014e-005
K                1.893e-005  1.893e-005
Mg               8.104e-005  8.104e-005
Mn               2.583e-005  2.583e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.294      Charge balance
                                       pe  =  -4.322      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.189e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.777e-003
                       Total CO2 (mol/kg)  =  3.979e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.964e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.11
                               Iterations  =  48
                                  Total H  = 1.110204e+002
                                  Total O  = 5.551671e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.126e-007  1.968e-007    -6.672    -6.706    -0.033
   H+                    5.452e-008  5.085e-008    -7.263    -7.294    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.346e-006
   AsS(OH)(HS)-          1.344e-006  1.245e-006    -5.872    -5.905    -0.033
   H3AsO3                2.338e-009  2.341e-009    -8.631    -8.631     0.001
   H2AsO3-               3.520e-011  3.259e-011   -10.453   -10.487    -0.033
   As3S4(HS)2-           8.536e-015  7.904e-015   -14.069   -14.102    -0.033
   H4AsO3+               6.371e-017  5.899e-017   -16.196   -16.229    -0.033
   HAsO3-2               1.740e-018  1.279e-018   -17.760   -17.893    -0.134
   AsO3-3                1.003e-026  5.017e-027   -25.999   -26.300    -0.301
As(5)           2.646e-017
   HAsO4-2               1.671e-017  1.228e-017   -16.777   -16.911    -0.134
   H2AsO4-               9.750e-018  9.028e-018   -17.011   -17.044    -0.033
   AsO4-3                1.081e-021  5.406e-022   -20.966   -21.267    -0.301
   H3AsO4                9.149e-023  9.160e-023   -22.039   -22.038     0.001



Ba              5.428e-007
   Ba+2                  5.290e-007  3.888e-007    -6.277    -6.410    -0.134
   BaHCO3+               1.320e-008  1.222e-008    -7.880    -7.913    -0.033
   BaCO3                 6.065e-010  6.073e-010    -9.217    -9.217     0.001
   BaSO4                 4.376e-011  4.382e-011   -10.359   -10.358     0.001
   BaOH+                 2.798e-013  2.590e-013   -12.553   -12.587    -0.033
C(-4)           1.562e-003
   CH4                   1.562e-003  1.564e-003    -2.806    -2.806     0.001
C(4)            3.979e-003
   HCO3-                 3.533e-003  3.278e-003    -2.452    -2.484    -0.033
   CO2                   3.744e-004  3.749e-004    -3.427    -3.426     0.001
   CaHCO3+               4.948e-005  4.582e-005    -4.306    -4.339    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.252e-006  3.937e-006    -5.371    -5.405    -0.033
   CO3-2                 4.079e-006  3.023e-006    -5.389    -5.520    -0.130
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.416e-006  2.237e-006    -5.617    -5.650    -0.033
   FeHCO3+               1.025e-006  9.488e-007    -5.989    -6.023    -0.033
   NaHCO3                3.705e-007  3.709e-007    -6.431    -6.431     0.001
   FeCO3                 2.096e-007  2.099e-007    -6.679    -6.678     0.001
   MgCO3                 1.680e-007  1.682e-007    -6.775    -6.774     0.001
   BaHCO3+               1.320e-008  1.222e-008    -7.880    -7.913    -0.033
   NaCO3-                1.223e-008  1.133e-008    -7.912    -7.946    -0.033
   BaCO3                 6.065e-010  6.073e-010    -9.217    -9.217     0.001
Ca              1.534e-003
   Ca+2                  1.479e-003  1.096e-003    -2.830    -2.960    -0.130
   CaHCO3+               4.948e-005  4.582e-005    -4.306    -4.339    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.910e-008  4.916e-008    -7.309    -7.308     0.001
   CaOH+                 3.861e-009  3.575e-009    -8.413    -8.447    -0.033
   CaHSO4+               1.582e-014  1.465e-014   -13.801   -13.834    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.133e-005    -4.006    -4.039    -0.034
   MnCl+                 5.415e-009  5.014e-009    -8.266    -8.300    -0.033
   FeCl+                 3.941e-010  3.649e-010    -9.404    -9.438    -0.033
   MnCl2                 1.996e-013  1.999e-013   -12.700   -12.699     0.001
   MnCl3-                5.430e-018  5.028e-018   -17.265   -17.299    -0.033
   FeCl+2                4.937e-026  3.629e-026   -25.307   -25.440    -0.134
   FeCl2+                1.599e-029  1.480e-029   -28.796   -28.830    -0.033
   FeCl3                 1.350e-034  1.352e-034   -33.870   -33.869     0.001
Fe(2)           3.014e-005
   Fe(HS)2               2.467e-005  2.470e-005    -4.608    -4.607     0.001
   Fe+2                  3.938e-006  2.894e-006    -5.405    -5.538    -0.134
   FeHCO3+               1.025e-006  9.488e-007    -5.989    -6.023    -0.033
   Fe(HS)3-              2.842e-007  2.632e-007    -6.546    -6.580    -0.033
   FeCO3                 2.096e-007  2.099e-007    -6.679    -6.678     0.001
   FeOH+                 1.943e-008  1.799e-008    -7.711    -7.745    -0.033
   FeCl+                 3.941e-010  3.649e-010    -9.404    -9.438    -0.033
   FeSO4                 1.156e-010  1.157e-010    -9.937    -9.937     0.001
   Fe(OH)2               3.008e-012  3.011e-012   -11.522   -11.521     0.001
   Fe(OH)3-              2.376e-015  2.200e-015   -14.624   -14.658    -0.033
   FeHSO4+               4.178e-017  3.868e-017   -16.379   -16.412    -0.033
Fe(3)           3.978e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.174e-014  1.087e-014   -13.930   -13.964    -0.033
   Fe(OH)4-              5.333e-016  4.938e-016   -15.273   -15.306    -0.033
   FeOH+2                2.272e-018  1.670e-018   -17.644   -17.777    -0.134
   Fe+3                  2.630e-023  1.316e-023   -22.580   -22.881    -0.301
   FeCl+2                4.937e-026  3.629e-026   -25.307   -25.440    -0.134
   FeSO4+                3.503e-026  3.243e-026   -25.456   -25.489    -0.033
   FeCl2+                1.599e-029  1.480e-029   -28.796   -28.830    -0.033
   Fe(SO4)2-             1.723e-031  1.595e-031   -30.764   -30.797    -0.033
   FeHSO4+2              6.009e-033  4.417e-033   -32.221   -32.355    -0.134
   Fe2(OH)2+4            2.572e-034  7.507e-035   -33.590   -34.125    -0.535
   FeCl3                 1.350e-034  1.352e-034   -33.870   -33.869     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.932   -45.768    -0.836
H(0)            1.614e-009



   H2                    8.071e-010  8.081e-010    -9.093    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.751e-005    -4.723    -4.757    -0.034
   KSO4-                 2.988e-011  2.766e-011   -10.525   -10.558    -0.033
Mg              8.104e-005
   Mg+2                  7.845e-005  5.831e-005    -4.105    -4.234    -0.129
   MgHCO3+               2.416e-006  2.237e-006    -5.617    -5.650    -0.033
   MgCO3                 1.680e-007  1.682e-007    -6.775    -6.774     0.001
   MgOH+                 4.496e-009  4.163e-009    -8.347    -8.381    -0.033
   MgSO4                 3.070e-009  3.074e-009    -8.513    -8.512     0.001
Mn(2)           2.583e-005
   Mn+2                  1.833e-005  1.348e-005    -4.737    -4.870    -0.134
   MnHCO3+               4.252e-006  3.937e-006    -5.371    -5.405    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.355e-009  6.810e-009    -8.133    -8.167    -0.033
   MnCl+                 5.415e-009  5.014e-009    -8.266    -8.300    -0.033
   MnSO4                 5.382e-010  5.388e-010    -9.269    -9.269     0.001
   MnCl2                 1.996e-013  1.999e-013   -12.700   -12.699     0.001
   MnCl3-                5.430e-018  5.028e-018   -17.265   -17.299    -0.033
   Mn(OH)3-              1.753e-018  1.623e-018   -17.756   -17.790    -0.033
Mn(3)           3.963e-035
   Mn+3                  3.963e-035  1.982e-035   -34.402   -34.703    -0.301
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.117   -82.251    -0.134
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.924   -95.957    -0.033
Na              2.175e-004
   Na+                   2.171e-004  2.012e-004    -3.663    -3.696    -0.033
   NaHCO3                3.705e-007  3.709e-007    -6.431    -6.431     0.001
   NaCO3-                1.223e-008  1.133e-008    -7.912    -7.946    -0.033
   NaSO4-                2.449e-010  2.267e-010    -9.611    -9.644    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.196   -74.195     0.001
S(-2)           2.087e-004
   HS-                   1.057e-004  9.785e-005    -3.976    -4.009    -0.033
   H2S                   4.346e-005  4.351e-005    -4.362    -4.361     0.001
   Fe(HS)2               2.467e-005  2.470e-005    -4.608    -4.607     0.001
   AsS(OH)(HS)-          1.344e-006  1.245e-006    -5.872    -5.905    -0.033
   S5-2                  6.361e-007  4.889e-007    -6.196    -6.311    -0.114
   S4-2                  3.749e-007  2.853e-007    -6.426    -6.545    -0.119
   S6-2                  3.262e-007  2.531e-007    -6.487    -6.597    -0.110
   Fe(HS)3-              2.842e-007  2.632e-007    -6.546    -6.580    -0.033
   S-2                   3.162e-010  2.324e-010    -9.500    -9.634    -0.134
   S3-2                  1.335e-010  1.005e-010    -9.874    -9.998    -0.123
   S2-2                  7.646e-012  5.705e-012   -11.117   -11.244    -0.127
   As3S4(HS)2-           8.536e-015  7.904e-015   -14.069   -14.102    -0.033
S(6)            3.575e-007
   SO4-2                 3.043e-007  2.248e-007    -6.517    -6.648    -0.131
   CaSO4                 4.910e-008  4.916e-008    -7.309    -7.308     0.001
   MgSO4                 3.070e-009  3.074e-009    -8.513    -8.512     0.001
   MnSO4                 5.382e-010  5.388e-010    -9.269    -9.269     0.001
   NaSO4-                2.449e-010  2.267e-010    -9.611    -9.644    -0.033
   FeSO4                 1.156e-010  1.157e-010    -9.937    -9.937     0.001
   BaSO4                 4.376e-011  4.382e-011   -10.359   -10.358     0.001
   KSO4-                 2.988e-011  2.766e-011   -10.525   -10.558    -0.033
   HSO4-                 1.201e-012  1.112e-012   -11.921   -11.954    -0.033
   CaHSO4+               1.582e-014  1.465e-014   -13.801   -13.834    -0.033
   FeHSO4+               4.178e-017  3.868e-017   -16.379   -16.412    -0.033
   FeSO4+                3.503e-026  3.243e-026   -25.456   -25.489    -0.033
   Fe(SO4)2-             1.723e-031  1.595e-031   -30.764   -30.797    -0.033
   FeHSO4+2              6.009e-033  4.417e-033   -32.221   -32.355    -0.134

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.25   -9.61   -4.36  CaSO4



Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.88  -17.26   -1.38  As2O3
Artinite         -9.00    0.60    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.30  -44.08    8.23  As2O5
As2S3(am)        -6.27  -51.17  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -11.65  -61.76  -50.11  Ba3(AsO4)2
Barite           -3.09  -13.06   -9.97  BaSO4
Birnessite      -27.94   15.66   43.60  MnO2
Bixbyite        -25.03  -25.64   -0.61  Mn2O3
Brucite          -6.49   10.35   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.51  -51.42  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.05   -2.81   -2.86  CH4
Claudetite      -15.92  -17.26   -1.34  As2O3
CO2(g)           -1.96   -3.43   -1.47  CO2
Dolomite         -1.14  -18.23  -17.09  CaMg(CO3)2
Dolomite(d)      -1.69  -18.23  -16.54  CaMg(CO3)2
Epsomite         -8.74  -10.88   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.66   -2.25   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.87  -38.16  -45.03  Fe3S4
Gypsum           -5.03   -9.61   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.36   -4.36   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -25.94   35.09   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.77  -37.74  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.90  -28.66   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.58  -43.41   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.72  -42.93   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.59  -41.87   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.08  -45.47   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.39   -2.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.72   -9.75   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.65   12.69   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -12.93  -14.04   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.64  -89.35   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.44  -57.15  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.66  -12.95    2.71  MnCl2:4H2O
MnS(Green)       -5.39   -1.59    3.80  MnS
MnSO4           -14.19  -11.52    2.67  MnSO4
Nahcolite        -5.63   -6.18   -0.55  NaHCO3
Natron          -11.60  -12.91   -1.31  Na2CO3:10H2O
Nesquehonite     -4.13   -9.75   -5.62  MgCO3:3H2O
Nsutite         -26.90   15.66   42.56  MnO2
O2(g)           -71.30  -74.20   -2.89  O2
Orpiment         -4.87  -51.17  -46.30  As2S3
Portlandite     -11.17   11.63   22.80  Ca(OH)2
Pyrite           10.86   -7.61  -18.48  FeS2
Pyrochroite      -5.48    9.72   15.20  Mn(OH)2
Pyrolusite      -25.72   15.66   41.38  MnO2
Realgar          -2.96  -22.90  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.90  -44.15  -20.25  FeAsO4:2H2O
Siderite         -0.17  -11.06  -10.89  FeCO3
Siderite(d)(3)   -0.61  -11.06  -10.45  FeCO3
Sulfur           -3.25  -18.28  -15.03  S



Thenardite      -13.86  -14.04   -0.18  Na2SO4
Thermonatrite   -13.04  -12.91    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.37  -11.93   -8.56  BaCO3

Reaction step 19.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.98   15.63   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.857e-002 -1.435e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.294e-002 -6.081e-005
Manganite          -12.69   12.65   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  1.838e-005  1.838e-005
Siderite(d)(3)      -0.57  -11.02  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.38  -11.94   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.101e-004  Surface charge, eq

Hfo_s         
 2.647e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.283e-005       0.485  1.283e-005      -4.892
Hfo_sOMn+        1.255e-005       0.474  1.255e-005      -4.902
Hfo_sOFe+        8.229e-007       0.031  8.230e-007      -6.085
Hfo_sOH2+        1.281e-007       0.005  1.281e-007      -6.892
Hfo_sOH          1.225e-007       0.005  1.225e-007      -6.912
Hfo_sOHBa+2      1.367e-008       0.001  1.367e-008      -7.864
Hfo_sO-          2.681e-009       0.000  2.681e-009      -8.572

Hfo           
 6.101e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        4.874e-004       0.460  4.874e-004      -3.312
Hfo_wOH          4.658e-004       0.440  4.658e-004      -3.332
Hfo_wOMn+        3.790e-005       0.036  3.790e-005      -4.421



Hfo_wOFe+        2.921e-005       0.028  2.921e-005      -4.534
Hfo_wOCa+        1.377e-005       0.013  1.377e-005      -4.861
Hfo_wOMg+        1.280e-005       0.012  1.280e-005      -4.893
Hfo_wO-          1.020e-005       0.010  1.020e-005      -4.992
Hfo_wOFeOH       1.465e-006       0.001  1.465e-006      -5.834
Hfo_wH2AsO3      2.823e-007       0.000  2.823e-007      -6.549
Hfo_wOHSO4-2     6.070e-010       0.000  6.071e-010      -9.217
Hfo_wSO4-        3.184e-010       0.000  3.184e-010      -9.497
Hfo_wOBa+        2.120e-010       0.000  2.120e-010      -9.674
Hfo_wOHAsO4-3    8.246e-015       0.000  8.246e-015     -14.084
Hfo_wHAsO4-      2.022e-016       0.000  2.022e-016     -15.694
Hfo_wH2AsO4      6.846e-018       0.000  6.846e-018     -17.165

Mno           
-1.206e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.126e-027       0.000  8.126e-027     -26.090
Mno_O3-2         6.223e-028       0.000  6.224e-028     -27.206
Mno_O3Ca         5.042e-028       0.000  5.042e-028     -27.297
Mno_O3HMn+       5.990e-029       0.000  5.990e-029     -28.223
Mno_O3Na-        1.326e-029       0.000  1.326e-029     -28.877
Mno_O3H-         1.150e-029       0.000  1.150e-029     -28.939
Mno_O3Mg         1.003e-029       0.000  1.003e-029     -28.999
Mno_O3Ba         3.654e-030       0.000  3.654e-030     -29.437
Mno_O3HCa+       3.243e-030       0.000  3.243e-030     -29.489
Mno_O3HMg+       4.367e-032       0.000  4.367e-032     -31.360
Mno_O3HBa+       4.203e-032       0.000  4.203e-032     -31.376
Mno_O3HNa        2.286e-032       0.000  2.286e-032     -31.641
Mno_O3H2         1.596e-034       0.000  1.596e-034     -33.797
Mno_O3H3+        5.924e-040       0.000  5.925e-040     -39.227
Mno_O3H3Cl       1.489e-042       0.000  1.489e-042     -41.827

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.351e-006  1.351e-006
Ba               5.429e-007  5.429e-007
C                5.783e-003  5.783e-003
Ca               1.580e-003  1.580e-003
Cl               9.873e-005  9.873e-005
Fe               3.195e-005  3.195e-005
K                1.893e-005  1.893e-005
Mg               8.197e-005  8.197e-005
Mn               2.660e-005  2.660e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.270      Charge balance
                                       pe  =  -4.298      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.331e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.888e-003
                       Total CO2 (mol/kg)  =  4.122e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.093e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.18
                               Iterations  =  37
                                  Total H  = 1.110208e+002
                                  Total O  = 5.551705e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.016e-007  1.865e-007    -6.695    -6.729    -0.034
   H+                    5.758e-008  5.367e-008    -7.240    -7.270    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.351e-006
   AsS(OH)(HS)-          1.349e-006  1.248e-006    -5.870    -5.904    -0.034
   H3AsO3                2.354e-009  2.357e-009    -8.628    -8.628     0.001
   H2AsO3-               3.362e-011  3.110e-011   -10.473   -10.507    -0.034
   As3S4(HS)2-           9.587e-015  8.868e-015   -14.018   -14.052    -0.034
   H4AsO3+               6.776e-017  6.268e-017   -16.169   -16.203    -0.034
   HAsO3-2               1.579e-018  1.156e-018   -17.802   -17.937    -0.135
   AsO3-3                8.667e-027  4.298e-027   -26.062   -26.367    -0.305
As(5)           2.461e-017
   HAsO4-2               1.525e-017  1.116e-017   -16.817   -16.952    -0.135
   H2AsO4-               9.362e-018  8.660e-018   -17.029   -17.062    -0.034
   AsO4-3                9.390e-022  4.657e-022   -21.027   -21.332    -0.305
   H3AsO4                9.262e-023  9.273e-023   -22.033   -22.033     0.001
Ba              5.429e-007
   Ba+2                  5.287e-007  3.871e-007    -6.277    -6.412    -0.135
   BaHCO3+               1.354e-008  1.253e-008    -7.868    -7.902    -0.034
   BaCO3                 5.892e-010  5.899e-010    -9.230    -9.229     0.001
   BaSO4                 4.096e-011  4.101e-011   -10.388   -10.387     0.001
   BaOH+                 2.642e-013  2.444e-013   -12.578   -12.612    -0.034
C(-4)           1.661e-003
   CH4                   1.661e-003  1.663e-003    -2.780    -2.779     0.001
C(4)            4.122e-003
   HCO3-                 3.641e-003  3.375e-003    -2.439    -2.472    -0.033
   CO2                   4.069e-004  4.074e-004    -3.391    -3.390     0.001
   CaHCO3+               5.227e-005  4.835e-005    -4.282    -4.316    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.492e-006  4.155e-006    -5.348    -5.381    -0.034
   CO3-2                 3.995e-006  2.950e-006    -5.399    -5.530    -0.132
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.508e-006  2.320e-006    -5.601    -5.635    -0.034
   FeHCO3+               1.173e-006  1.085e-006    -5.931    -5.965    -0.034
   NaHCO3                3.811e-007  3.815e-007    -6.419    -6.418     0.001
   FeCO3                 2.272e-007  2.274e-007    -6.644    -6.643     0.001
   MgCO3                 1.651e-007  1.653e-007    -6.782    -6.782     0.001
   BaHCO3+               1.354e-008  1.253e-008    -7.868    -7.902    -0.034
   NaCO3-                1.193e-008  1.104e-008    -7.923    -7.957    -0.034
   BaCO3                 5.892e-010  5.899e-010    -9.230    -9.229     0.001
Ca              1.580e-003
   Ca+2                  1.522e-003  1.123e-003    -2.818    -2.950    -0.132
   CaHCO3+               5.227e-005  4.835e-005    -4.282    -4.316    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.731e-008  4.737e-008    -7.325    -7.325     0.001
   CaOH+                 3.754e-009  3.472e-009    -8.426    -8.459    -0.034
   CaHSO4+               1.610e-014  1.489e-014   -13.793   -13.827    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.124e-005    -4.006    -4.040    -0.034
   MnCl+                 5.550e-009  5.134e-009    -8.256    -8.290    -0.034
   FeCl+                 4.377e-010  4.049e-010    -9.359    -9.393    -0.034
   MnCl2                 2.042e-013  2.045e-013   -12.690   -12.689     0.001
   MnCl3-                5.555e-018  5.138e-018   -17.255   -17.289    -0.034
   FeCl+2                5.819e-026  4.260e-026   -25.235   -25.371    -0.135
   FeCl2+                1.877e-029  1.736e-029   -28.727   -28.760    -0.034
   FeCl3                 1.582e-034  1.584e-034   -33.801   -33.800     0.001
Fe(2)           3.195e-005
   Fe(HS)2               2.585e-005  2.588e-005    -4.588    -4.587     0.001
   Fe+2                  4.390e-006  3.215e-006    -5.358    -5.493    -0.135
   FeHCO3+               1.173e-006  1.085e-006    -5.931    -5.965    -0.034
   Fe(HS)3-              2.895e-007  2.678e-007    -6.538    -6.572    -0.034



   FeCO3                 2.272e-007  2.274e-007    -6.644    -6.643     0.001
   FeOH+                 2.047e-008  1.894e-008    -7.689    -7.723    -0.034
   FeCl+                 4.377e-010  4.049e-010    -9.359    -9.393    -0.034
   FeSO4                 1.207e-010  1.208e-010    -9.918    -9.918     0.001
   Fe(OH)2               2.999e-012  3.003e-012   -11.523   -11.522     0.001
   Fe(OH)3-              2.247e-015  2.079e-015   -14.648   -14.682    -0.034
   FeHSO4+               4.608e-017  4.262e-017   -16.336   -16.370    -0.034
Fe(3)           4.042e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.240e-014  1.147e-014   -13.906   -13.940    -0.034
   Fe(OH)4-              5.058e-016  4.679e-016   -15.296   -15.330    -0.034
   FeOH+2                2.540e-018  1.860e-018   -17.595   -17.731    -0.135
   Fe+3                  3.118e-023  1.546e-023   -22.506   -22.811    -0.305
   FeCl+2                5.819e-026  4.260e-026   -25.235   -25.371    -0.135
   FeSO4+                3.874e-026  3.584e-026   -25.412   -25.446    -0.034
   FeCl2+                1.877e-029  1.736e-029   -28.727   -28.760    -0.034
   Fe(SO4)2-             1.791e-031  1.657e-031   -30.747   -30.781    -0.034
   FeHSO4+2              7.034e-033  5.150e-033   -32.153   -32.288    -0.135
   Fe2(OH)2+4            3.239e-034  9.311e-035   -33.490   -34.031    -0.541
   FeCl3                 1.582e-034  1.584e-034   -33.801   -33.800     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.805   -45.651    -0.846
H(0)            1.606e-009
   H2                    8.028e-010  8.038e-010    -9.095    -9.095     0.001
K               1.893e-005
   K+                    1.893e-005  1.749e-005    -4.723    -4.757    -0.034
   KSO4-                 2.808e-011  2.598e-011   -10.552   -10.585    -0.034
Mg              8.197e-005
   Mg+2                  7.929e-005  5.873e-005    -4.101    -4.231    -0.130
   MgHCO3+               2.508e-006  2.320e-006    -5.601    -5.635    -0.034
   MgCO3                 1.651e-007  1.653e-007    -6.782    -6.782     0.001
   MgOH+                 4.295e-009  3.973e-009    -8.367    -8.401    -0.034
   MgSO4                 2.907e-009  2.910e-009    -8.537    -8.536     0.001
Mn(2)           2.660e-005
   Mn+2                  1.886e-005  1.381e-005    -4.724    -4.860    -0.135
   MnHCO3+               4.492e-006  4.155e-006    -5.348    -5.381    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.150e-009  6.614e-009    -8.146    -8.180    -0.034
   MnCl+                 5.550e-009  5.134e-009    -8.256    -8.290    -0.034
   MnSO4                 5.185e-010  5.191e-010    -9.285    -9.285     0.001
   MnCl2                 2.042e-013  2.045e-013   -12.690   -12.689     0.001
   MnCl3-                5.555e-018  5.138e-018   -17.255   -17.289    -0.034
   Mn(OH)3-              1.530e-018  1.416e-018   -17.815   -17.849    -0.034
Mn(3)           4.335e-035
   Mn+3                  4.335e-035  2.150e-035   -34.363   -34.668    -0.305
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.194   -82.329    -0.135
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.977   -96.011    -0.034
Na              2.175e-004
   Na+                   2.171e-004  2.010e-004    -3.663    -3.697    -0.034
   NaHCO3                3.811e-007  3.815e-007    -6.419    -6.418     0.001
   NaCO3-                1.193e-008  1.104e-008    -7.923    -7.957    -0.034
   NaSO4-                2.302e-010  2.129e-010    -9.638    -9.672    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.191   -74.190     0.001
S(-2)           2.087e-004
   HS-                   1.027e-004  9.504e-005    -3.988    -4.022    -0.034
   H2S                   4.454e-005  4.460e-005    -4.351    -4.351     0.001
   Fe(HS)2               2.585e-005  2.588e-005    -4.588    -4.587     0.001
   AsS(OH)(HS)-          1.349e-006  1.248e-006    -5.870    -5.904    -0.034
   S5-2                  5.871e-007  4.500e-007    -6.231    -6.347    -0.116
   S4-2                  3.461e-007  2.625e-007    -6.461    -6.581    -0.120
   S6-2                  3.010e-007  2.329e-007    -6.521    -6.633    -0.111
   Fe(HS)3-              2.895e-007  2.678e-007    -6.538    -6.572    -0.034
   S-2                   2.921e-010  2.139e-010    -9.534    -9.670    -0.135
   S3-2                  1.233e-010  9.251e-011    -9.909   -10.034    -0.125
   S2-2                  7.061e-012  5.250e-012   -11.151   -11.280    -0.129



   As3S4(HS)2-           9.587e-015  8.868e-015   -14.018   -14.052    -0.034
S(6)            3.383e-007
   SO4-2                 2.871e-007  2.114e-007    -6.542    -6.675    -0.133
   CaSO4                 4.731e-008  4.737e-008    -7.325    -7.325     0.001
   MgSO4                 2.907e-009  2.910e-009    -8.537    -8.536     0.001
   MnSO4                 5.185e-010  5.191e-010    -9.285    -9.285     0.001
   NaSO4-                2.302e-010  2.129e-010    -9.638    -9.672    -0.034
   FeSO4                 1.207e-010  1.208e-010    -9.918    -9.918     0.001
   BaSO4                 4.096e-011  4.101e-011   -10.388   -10.387     0.001
   KSO4-                 2.808e-011  2.598e-011   -10.552   -10.585    -0.034
   HSO4-                 1.192e-012  1.103e-012   -11.924   -11.957    -0.034
   CaHSO4+               1.610e-014  1.489e-014   -13.793   -13.827    -0.034
   FeHSO4+               4.608e-017  4.262e-017   -16.336   -16.370    -0.034
   FeSO4+                3.874e-026  3.584e-026   -25.412   -25.446    -0.034
   Fe(SO4)2-             1.791e-031  1.657e-031   -30.747   -30.781    -0.034
   FeHSO4+2              7.034e-033  5.150e-033   -32.153   -32.288    -0.135

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.26   -9.62   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.87  -17.25   -1.38  As2O3
Artinite         -9.05    0.55    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.29  -44.07    8.23  As2O5
As2S3(am)        -6.23  -51.13  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -11.79  -61.90  -50.11  Ba3(AsO4)2
Barite           -3.12  -13.09   -9.97  BaSO4
Birnessite      -27.98   15.63   43.60  MnO2
Bixbyite        -25.10  -25.71   -0.61  Mn2O3
Brucite          -6.53   10.31   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.61  -51.51  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.08   -2.78   -2.86  CH4
Claudetite      -15.91  -17.25   -1.34  As2O3
CO2(g)           -1.92   -3.39   -1.47  CO2
Dolomite         -1.15  -18.24  -17.09  CaMg(CO3)2
Dolomite(d)      -1.70  -18.24  -16.54  CaMg(CO3)2
Epsomite         -8.77  -10.91   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.35   -4.39   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.67   -2.24   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.91  -38.12  -45.03  Fe3S4
Gypsum           -5.04   -9.62   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.35   -4.35   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.04   34.99   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.80  -37.76  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.97  -28.74   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.56  -43.39   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.04  -45.43   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.40   -2.24   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.73   -9.76   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.69   12.65   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -12.96  -14.07   -1.11  Na2SO4:10H2O



Mn2(SO4)3       -83.65  -89.36   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.54  -57.24  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.65  -12.94    2.71  MnCl2:4H2O
MnS(Green)       -5.41   -1.61    3.80  MnS
MnSO4           -14.20  -11.53    2.67  MnSO4
Nahcolite        -5.62   -6.17   -0.55  NaHCO3
Natron          -11.61  -12.92   -1.31  Na2CO3:10H2O
Nesquehonite     -4.14   -9.76   -5.62  MgCO3:3H2O
Nsutite         -26.94   15.63   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -4.83  -51.13  -46.30  As2S3
Portlandite     -11.21   11.59   22.80  Ca(OH)2
Pyrite           10.89   -7.59  -18.48  FeS2
Pyrochroite      -5.52    9.68   15.20  Mn(OH)2
Pyrolusite      -25.75   15.63   41.38  MnO2
Realgar          -2.95  -22.89  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.89  -44.14  -20.25  FeAsO4:2H2O
Siderite         -0.13  -11.02  -10.89  FeCO3
Siderite(d)(3)   -0.57  -11.02  -10.45  FeCO3
Sulfur           -3.24  -18.27  -15.03  S
Thenardite      -13.89  -14.07   -0.18  Na2SO4
Thermonatrite   -13.05  -12.92    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.38  -11.94   -8.56  BaCO3

Reaction step 20.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.01   15.59   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.852e-002 -1.479e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.294e-002 -6.338e-005
Manganite          -12.72   12.62   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  1.985e-005  1.985e-005
Siderite(d)(3)      -0.54  -10.99  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.39  -11.95   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.225e-004  Surface charge, eq

Hfo_s         



 2.647e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.314e-005       0.496  1.314e-005      -4.882
Hfo_sOMn+        1.219e-005       0.461  1.219e-005      -4.914
Hfo_sOFe+        8.639e-007       0.033  8.639e-007      -6.064
Hfo_sOH2+        1.349e-007       0.005  1.349e-007      -6.870
Hfo_sOH          1.224e-007       0.005  1.224e-007      -6.912
Hfo_sOHBa+2      1.361e-008       0.001  1.361e-008      -7.866
Hfo_sO-          2.545e-009       0.000  2.545e-009      -8.594

Hfo           
 6.225e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.015e-004       0.474  5.015e-004      -3.300
Hfo_wOH          4.551e-004       0.430  4.551e-004      -3.342
Hfo_wOMn+        3.602e-005       0.034  3.602e-005      -4.444
Hfo_wOFe+        2.998e-005       0.028  2.998e-005      -4.523
Hfo_wOCa+        1.308e-005       0.012  1.308e-005      -4.883
Hfo_wOMg+        1.195e-005       0.011  1.195e-005      -4.922
Hfo_wO-          9.462e-006       0.009  9.462e-006      -5.024
Hfo_wOFeOH       1.427e-006       0.001  1.428e-006      -5.845
Hfo_wH2AsO3      2.781e-007       0.000  2.781e-007      -6.556
Hfo_wOHSO4-2     5.590e-010       0.000  5.591e-010      -9.253
Hfo_wSO4-        3.088e-010       0.000  3.088e-010      -9.510
Hfo_wOBa+        1.959e-010       0.000  1.959e-010      -9.708
Hfo_wOHAsO4-3    6.996e-015       0.000  6.996e-015     -14.155
Hfo_wHAsO4-      1.902e-016       0.000  1.902e-016     -15.721
Hfo_wH2AsO4      6.781e-018       0.000  6.781e-018     -17.169

Mno           
-1.868e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.293e-029       0.000  1.293e-029     -28.888
Mno_O3-2         9.674e-031       0.000  9.674e-031     -30.014
Mno_O3Ca         8.025e-031       0.000  8.025e-031     -30.096
Mno_O3HMn+       1.004e-031       0.000  1.004e-031     -30.998
Mno_O3Na-        2.059e-032       0.000  2.059e-032     -31.686
Mno_O3H-         1.882e-032       0.000  1.882e-032     -31.725
Mno_O3Mg         1.568e-032       0.000  1.568e-032     -31.805
Mno_O3Ba         5.656e-033       0.000  5.656e-033     -32.247
Mno_O3HCa+       5.434e-033       0.000  5.435e-033     -32.265
Mno_O3HMg+       7.191e-035       0.000  7.191e-035     -34.143
Mno_O3HBa+       6.850e-035       0.000  6.851e-035     -34.164
Mno_O3HNa        3.738e-035       0.000  3.738e-035     -34.427
Mno_O3H2         2.750e-037       0.000  2.750e-037     -36.561
Mno_O3H3+        1.075e-042       0.000  1.075e-042     -41.969
Mno_O3H3Cl       2.699e-045       0.000  2.699e-045     -44.569

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.355e-006  1.355e-006
Ba               5.430e-007  5.430e-007
C                6.026e-003  6.026e-003
Ca               1.624e-003  1.624e-003
Cl               9.873e-005  9.873e-005



Fe               3.375e-005  3.375e-005
K                1.893e-005  1.893e-005
Mg               8.282e-005  8.282e-005
Mn               2.737e-005  2.736e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.248      Charge balance
                                       pe  =  -4.274      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.472e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.997e-003
                       Total CO2 (mol/kg)  =  4.266e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.218e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.24
                               Iterations  =  21
                                  Total H  = 1.110212e+002
                                  Total O  = 5.551738e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.917e-007  1.771e-007    -6.717    -6.752    -0.034
   H+                    6.068e-008  5.651e-008    -7.217    -7.248    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.355e-006
   AsS(OH)(HS)-          1.353e-006  1.250e-006    -5.869    -5.903    -0.034
   H3AsO3                2.374e-009  2.377e-009    -8.625    -8.624     0.001
   H2AsO3-               3.222e-011  2.978e-011   -10.492   -10.526    -0.034
   As3S4(HS)2-           1.071e-014  9.897e-015   -13.970   -14.005    -0.034
   H4AsO3+               7.201e-017  6.655e-017   -16.143   -16.177    -0.034
   HAsO3-2               1.441e-018  1.051e-018   -17.841   -17.978    -0.137
   AsO3-3                7.548e-027  3.712e-027   -26.122   -26.430    -0.308
As(5)           2.301e-017
   HAsO4-2               1.399e-017  1.021e-017   -16.854   -16.991    -0.137
   H2AsO4-               9.021e-018  8.337e-018   -17.045   -17.079    -0.034
   AsO4-3                8.221e-022  4.043e-022   -21.085   -21.393    -0.308
   H3AsO4                9.388e-023  9.400e-023   -22.027   -22.027     0.001
Ba              5.430e-007
   Ba+2                  5.285e-007  3.855e-007    -6.277    -6.414    -0.137
   BaHCO3+               1.388e-008  1.283e-008    -7.858    -7.892    -0.034
   BaCO3                 5.730e-010  5.737e-010    -9.242    -9.241     0.001
   BaSO4                 3.845e-011  3.850e-011   -10.415   -10.415     0.001
   BaOH+                 2.501e-013  2.311e-013   -12.602   -12.636    -0.034
C(-4)           1.761e-003
   CH4                   1.761e-003  1.763e-003    -2.754    -2.754     0.001
C(4)            4.266e-003
   HCO3-                 3.748e-003  3.471e-003    -2.426    -2.460    -0.033
   CO2                   4.405e-004  4.411e-004    -3.356    -3.355     0.001
   CaHCO3+               5.509e-005  5.091e-005    -4.259    -4.293    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.734e-006  4.375e-006    -5.325    -5.359    -0.034
   CO3-2                 3.915e-006  2.881e-006    -5.407    -5.541    -0.133
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.597e-006  2.400e-006    -5.586    -5.620    -0.034
   FeHCO3+               1.335e-006  1.234e-006    -5.874    -5.909    -0.034
   NaHCO3                3.915e-007  3.920e-007    -6.407    -6.407     0.001
   FeCO3                 2.453e-007  2.456e-007    -6.610    -6.610     0.001
   MgCO3                 1.622e-007  1.624e-007    -6.790    -6.789     0.001
   BaHCO3+               1.388e-008  1.283e-008    -7.858    -7.892    -0.034
   NaCO3-                1.165e-008  1.077e-008    -7.933    -7.968    -0.034



   BaCO3                 5.730e-010  5.737e-010    -9.242    -9.241     0.001
Ca              1.624e-003
   Ca+2                  1.564e-003  1.150e-003    -2.806    -2.939    -0.133
   CaHCO3+               5.509e-005  5.091e-005    -4.259    -4.293    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.566e-008  4.571e-008    -7.341    -7.340     0.001
   CaOH+                 3.654e-009  3.377e-009    -8.437    -8.472    -0.034
   CaHSO4+               1.638e-014  1.513e-014   -13.786   -13.820    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.116e-005    -4.006    -4.040    -0.035
   MnCl+                 5.683e-009  5.252e-009    -8.245    -8.280    -0.034
   FeCl+                 4.840e-010  4.473e-010    -9.315    -9.349    -0.034
   MnCl2                 2.087e-013  2.090e-013   -12.680   -12.680     0.001
   MnCl3-                5.677e-018  5.247e-018   -17.246   -17.280    -0.034
   FeCl+2                6.812e-026  4.969e-026   -25.167   -25.304    -0.137
   FeCl2+                2.189e-029  2.023e-029   -28.660   -28.694    -0.034
   FeCl3                 1.842e-034  1.844e-034   -33.735   -33.734     0.001
Fe(2)           3.375e-005
   Fe(HS)2               2.698e-005  2.701e-005    -4.569    -4.568     0.001
   Fe+2                  4.873e-006  3.555e-006    -5.312    -5.449    -0.137
   FeHCO3+               1.335e-006  1.234e-006    -5.874    -5.909    -0.034
   Fe(HS)3-              2.939e-007  2.716e-007    -6.532    -6.566    -0.034
   FeCO3                 2.453e-007  2.456e-007    -6.610    -6.610     0.001
   FeOH+                 2.152e-008  1.989e-008    -7.667    -7.701    -0.034
   FeCl+                 4.840e-010  4.473e-010    -9.315    -9.349    -0.034
   FeSO4                 1.258e-010  1.259e-010    -9.900    -9.900     0.001
   Fe(OH)2               2.991e-012  2.995e-012   -11.524   -11.524     0.001
   Fe(OH)3-              2.130e-015  1.969e-015   -14.672   -14.706    -0.034
   FeHSO4+               5.062e-017  4.678e-017   -16.296   -16.330    -0.034
Fe(3)           4.106e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.307e-014  1.208e-014   -13.884   -13.918    -0.034
   Fe(OH)4-              4.808e-016  4.444e-016   -15.318   -15.352    -0.034
   FeOH+2                2.827e-018  2.062e-018   -17.549   -17.686    -0.137
   Fe+3                  3.670e-023  1.805e-023   -22.435   -22.743    -0.308
   FeCl+2                6.812e-026  4.969e-026   -25.167   -25.304    -0.137
   FeSO4+                4.267e-026  3.943e-026   -25.370   -25.404    -0.034
   FeCl2+                2.189e-029  2.023e-029   -28.660   -28.694    -0.034
   Fe(SO4)2-             1.860e-031  1.719e-031   -30.731   -30.765    -0.034
   FeHSO4+2              8.180e-033  5.967e-033   -32.087   -32.224    -0.137
   Fe2(OH)2+4            4.042e-034  1.145e-034   -33.393   -33.941    -0.548
   FeCl3                 1.842e-034  1.844e-034   -33.735   -33.734     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.683   -45.539    -0.856
H(0)            1.597e-009
   H2                    7.985e-010  7.995e-010    -9.098    -9.097     0.001
K               1.893e-005
   K+                    1.893e-005  1.748e-005    -4.723    -4.758    -0.035
   KSO4-                 2.647e-011  2.446e-011   -10.577   -10.611    -0.034
Mg              8.282e-005
   Mg+2                  8.005e-005  5.909e-005    -4.097    -4.228    -0.132
   MgHCO3+               2.597e-006  2.400e-006    -5.586    -5.620    -0.034
   MgCO3                 1.622e-007  1.624e-007    -6.790    -6.789     0.001
   MgOH+                 4.108e-009  3.796e-009    -8.386    -8.421    -0.034
   MgSO4                 2.756e-009  2.760e-009    -8.560    -8.559     0.001
Mn(2)           2.737e-005
   Mn+2                  1.939e-005  1.414e-005    -4.713    -4.849    -0.137
   MnHCO3+               4.734e-006  4.375e-006    -5.325    -5.359    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.959e-009  6.432e-009    -8.157    -8.192    -0.034
   MnCl+                 5.683e-009  5.252e-009    -8.245    -8.280    -0.034
   MnSO4                 5.004e-010  5.010e-010    -9.301    -9.300     0.001
   MnCl2                 2.087e-013  2.090e-013   -12.680   -12.680     0.001
   MnCl3-                5.677e-018  5.247e-018   -17.246   -17.280    -0.034
   Mn(OH)3-              1.343e-018  1.241e-018   -17.872   -17.906    -0.034
Mn(3)           4.725e-035
   Mn+3                  4.725e-035  2.324e-035   -34.326   -34.634    -0.308
Mn(6)           0.000e+000



   MnO4-2                0.000e+000  0.000e+000   -82.267   -82.404    -0.137
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.028   -96.062    -0.034
Na              2.175e-004
   Na+                   2.171e-004  2.008e-004    -3.663    -3.697    -0.034
   NaHCO3                3.915e-007  3.920e-007    -6.407    -6.407     0.001
   NaCO3-                1.165e-008  1.077e-008    -7.933    -7.968    -0.034
   NaSO4-                2.170e-010  2.005e-010    -9.664    -9.698    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.186   -74.186     0.001
S(-2)           2.087e-004
   HS-                   9.991e-005  9.234e-005    -4.000    -4.035    -0.034
   H2S                   4.557e-005  4.562e-005    -4.341    -4.341     0.001
   Fe(HS)2               2.698e-005  2.701e-005    -4.569    -4.568     0.001
   AsS(OH)(HS)-          1.353e-006  1.250e-006    -5.869    -5.903    -0.034
   S5-2                  5.432e-007  4.152e-007    -6.265    -6.382    -0.117
   S4-2                  3.203e-007  2.422e-007    -6.495    -6.616    -0.121
   Fe(HS)3-              2.939e-007  2.716e-007    -6.532    -6.566    -0.034
   S6-2                  2.784e-007  2.149e-007    -6.555    -6.668    -0.112
   S-2                   2.705e-010  1.974e-010    -9.568    -9.705    -0.137
   S3-2                  1.141e-010  8.536e-011    -9.943   -10.069    -0.126
   S2-2                  6.537e-012  4.844e-012   -11.185   -11.315    -0.130
   As3S4(HS)2-           1.071e-014  9.897e-015   -13.970   -14.005    -0.034
S(6)            3.209e-007
   SO4-2                 2.716e-007  1.992e-007    -6.566    -6.701    -0.135
   CaSO4                 4.566e-008  4.571e-008    -7.341    -7.340     0.001
   MgSO4                 2.756e-009  2.760e-009    -8.560    -8.559     0.001
   MnSO4                 5.004e-010  5.010e-010    -9.301    -9.300     0.001
   NaSO4-                2.170e-010  2.005e-010    -9.664    -9.698    -0.034
   FeSO4                 1.258e-010  1.259e-010    -9.900    -9.900     0.001
   BaSO4                 3.845e-011  3.850e-011   -10.415   -10.415     0.001
   KSO4-                 2.647e-011  2.446e-011   -10.577   -10.611    -0.034
   HSO4-                 1.184e-012  1.095e-012   -11.926   -11.961    -0.034
   CaHSO4+               1.638e-014  1.513e-014   -13.786   -13.820    -0.034
   FeHSO4+               5.062e-017  4.678e-017   -16.296   -16.330    -0.034
   FeSO4+                4.267e-026  3.943e-026   -25.370   -25.404    -0.034
   Fe(SO4)2-             1.860e-031  1.719e-031   -30.731   -30.765    -0.034
   FeHSO4+2              8.180e-033  5.967e-033   -32.087   -32.224    -0.137

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.28   -9.64   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.87  -17.25   -1.38  As2O3
Artinite         -9.10    0.50    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.28  -44.05    8.23  As2O5
As2S3(am)        -6.20  -51.10  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -11.92  -62.03  -50.11  Ba3(AsO4)2
Barite           -3.14  -13.11   -9.97  BaSO4
Birnessite      -28.01   15.59   43.60  MnO2
Bixbyite        -25.17  -25.78   -0.61  Mn2O3
Brucite          -6.57   10.27   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.70  -51.60  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.11   -2.75   -2.86  CH4
Claudetite      -15.91  -17.25   -1.34  As2O3
CO2(g)           -1.89   -3.36   -1.47  CO2
Dolomite         -1.16  -18.25  -17.09  CaMg(CO3)2
Dolomite(d)      -1.71  -18.25  -16.54  CaMg(CO3)2
Epsomite         -8.79  -10.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.35   -4.39   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.68   -2.24   -3.92  FeS



Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.95  -38.08  -45.03  Fe3S4
Gypsum           -5.06   -9.64   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.34   -4.34   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.14   34.89   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.82  -37.79  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.05  -28.81   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.54  -43.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.69  -42.90   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.56  -41.84   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.00  -45.39   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.41   -2.24   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.74   -9.77   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.72   12.62   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -12.98  -14.10   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.66  -89.37   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.63  -57.34  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.64  -12.93    2.71  MnCl2:4H2O
MnS(Green)       -5.44   -1.64    3.80  MnS
MnSO4           -14.22  -11.55    2.67  MnSO4
Nahcolite        -5.61   -6.16   -0.55  NaHCO3
Natron          -11.62  -12.94   -1.31  Na2CO3:10H2O
Nesquehonite     -4.15   -9.77   -5.62  MgCO3:3H2O
Nsutite         -26.97   15.59   42.56  MnO2
O2(g)           -71.29  -74.19   -2.89  O2
Orpiment         -4.80  -51.10  -46.30  As2S3
Portlandite     -11.24   11.56   22.80  Ca(OH)2
Pyrite           10.91   -7.57  -18.48  FeS2
Pyrochroite      -5.55    9.65   15.20  Mn(OH)2
Pyrolusite      -25.79   15.59   41.38  MnO2
Realgar          -2.94  -22.88  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.89  -44.14  -20.25  FeAsO4:2H2O
Siderite         -0.10  -10.99  -10.89  FeCO3
Siderite(d)(3)   -0.54  -10.99  -10.45  FeCO3
Sulfur           -3.23  -18.25  -15.03  S
Thenardite      -13.92  -14.10   -0.18  Na2SO4
Thermonatrite   -13.06  -12.94    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.39  -11.95   -8.56  BaCO3

Reaction step 21.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles



C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.04   15.56   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.848e-002 -1.523e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.293e-002 -6.590e-005
Manganite          -12.75   12.59   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.117e-005  2.117e-005
Siderite(d)(3)      -0.51  -10.96  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.40  -11.97   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.345e-004  Surface charge, eq

Hfo_s         
 2.647e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.342e-005       0.507  1.342e-005      -4.872
Hfo_sOMn+        1.186e-005       0.448  1.186e-005      -4.926
Hfo_sOFe+        9.043e-007       0.034  9.043e-007      -6.044
Hfo_sOH2+        1.416e-007       0.005  1.416e-007      -6.849
Hfo_sOH          1.223e-007       0.005  1.223e-007      -6.913
Hfo_sOHBa+2      1.354e-008       0.001  1.354e-008      -7.868
Hfo_sO-          2.419e-009       0.000  2.419e-009      -8.616

Hfo           
 6.345e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.149e-004       0.486  5.149e-004      -3.288
Hfo_wOH          4.447e-004       0.420  4.447e-004      -3.352
Hfo_wOMn+        3.427e-005       0.032  3.427e-005      -4.465
Hfo_wOFe+        3.070e-005       0.029  3.070e-005      -4.513
Hfo_wOCa+        1.245e-005       0.012  1.245e-005      -4.905
Hfo_wOMg+        1.118e-005       0.011  1.118e-005      -4.952
Hfo_wO-          8.799e-006       0.008  8.799e-006      -5.056
Hfo_wOFeOH       1.391e-006       0.001  1.391e-006      -5.857
Hfo_wH2AsO3      2.743e-007       0.000  2.743e-007      -6.562
Hfo_wOHSO4-2     5.161e-010       0.000  5.161e-010      -9.287
Hfo_wSO4-        2.996e-010       0.000  2.996e-010      -9.524
Hfo_wOBa+        1.815e-010       0.000  1.815e-010      -9.741
Hfo_wOHAsO4-3    5.979e-015       0.000  5.979e-015     -14.223
Hfo_wHAsO4-      1.795e-016       0.000  1.795e-016     -15.746
Hfo_wH2AsO4      6.724e-018       0.000  6.724e-018     -17.172

Mno           
-1.376e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.781e-030       0.000  9.781e-030     -29.010
Mno_O3-2         7.151e-031       0.000  7.151e-031     -30.146
Mno_O3Ca         6.069e-031       0.000  6.069e-031     -30.217



Mno_O3HMn+       7.977e-032       0.000  7.977e-032     -31.098
Mno_O3Na-        1.521e-032       0.000  1.521e-032     -31.818
Mno_O3H-         1.462e-032       0.000  1.462e-032     -31.835
Mno_O3Mg         1.165e-032       0.000  1.165e-032     -31.934
Mno_O3HCa+       4.318e-033       0.000  4.319e-033     -32.365
Mno_O3Ba         4.164e-033       0.000  4.164e-033     -32.380
Mno_O3HMg+       5.615e-035       0.000  5.615e-035     -34.251
Mno_O3HBa+       5.300e-035       0.000  5.300e-035     -34.276
Mno_O3HNa        2.901e-035       0.000  2.901e-035     -34.537
Mno_O3H2         2.244e-037       0.000  2.245e-037     -36.649
Mno_O3H3+        9.221e-043       0.000  9.221e-043     -42.035
Mno_O3H3Cl       2.313e-045       0.000  2.313e-045     -44.636

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.359e-006  1.359e-006
Ba               5.431e-007  5.431e-007
C                6.269e-003  6.269e-003
Ca               1.669e-003  1.669e-003
Cl               9.873e-005  9.873e-005
Fe               3.554e-005  3.554e-005
K                1.893e-005  1.893e-005
Mg               8.360e-005  8.360e-005
Mn               2.813e-005  2.813e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.226      Charge balance
                                       pe  =  -4.252      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.611e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.104e-003
                       Total CO2 (mol/kg)  =  4.409e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.337e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.29
                               Iterations  =  27
                                  Total H  = 1.110215e+002
                                  Total O  = 5.551772e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.826e-007  1.686e-007    -6.739    -6.773    -0.035
   H+                    6.381e-008  5.938e-008    -7.195    -7.226    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.359e-006
   AsS(OH)(HS)-          1.357e-006  1.253e-006    -5.868    -5.902    -0.035
   H3AsO3                2.396e-009  2.399e-009    -8.620    -8.620     0.001
   H2AsO3-               3.098e-011  2.860e-011   -10.509   -10.544    -0.035
   As3S4(HS)2-           1.190e-014  1.099e-014   -13.924   -13.959    -0.035
   H4AsO3+               7.645e-017  7.059e-017   -16.117   -16.151    -0.035
   HAsO3-2               1.322e-018  9.611e-019   -17.879   -18.017    -0.139
   AsO3-3                6.620e-027  3.230e-027   -26.179   -26.491    -0.312
As(5)           2.162e-017
   HAsO4-2               1.290e-017  9.380e-018   -16.889   -17.028    -0.139
   H2AsO4-               8.719e-018  8.051e-018   -17.060   -17.094    -0.035
   AsO4-3                7.249e-022  3.536e-022   -21.140   -21.451    -0.312
   H3AsO4                9.527e-023  9.539e-023   -22.021   -22.021     0.001
Ba              5.431e-007



   Ba+2                  5.283e-007  3.840e-007    -6.277    -6.416    -0.139
   BaHCO3+               1.421e-008  1.312e-008    -7.847    -7.882    -0.035
   BaCO3                 5.578e-010  5.586e-010    -9.253    -9.253     0.001
   BaSO4                 3.618e-011  3.622e-011   -10.442   -10.441     0.001
   BaOH+                 2.373e-013  2.191e-013   -12.625   -12.659    -0.035
C(-4)           1.860e-003
   CH4                   1.860e-003  1.863e-003    -2.730    -2.730     0.001
C(4)            4.409e-003
   HCO3-                 3.853e-003  3.565e-003    -2.414    -2.448    -0.034
   CO2                   4.754e-004  4.761e-004    -3.323    -3.322     0.001
   CaHCO3+               5.794e-005  5.350e-005    -4.237    -4.272    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.979e-006  4.597e-006    -5.303    -5.337    -0.035
   CO3-2                 3.840e-006  2.816e-006    -5.416    -5.550    -0.135
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.684e-006  2.478e-006    -5.571    -5.606    -0.035
   FeHCO3+               1.511e-006  1.396e-006    -5.821    -5.855    -0.035
   NaHCO3                4.017e-007  4.022e-007    -6.396    -6.396     0.001
   FeCO3                 2.641e-007  2.644e-007    -6.578    -6.578     0.001
   MgCO3                 1.594e-007  1.596e-007    -6.797    -6.797     0.001
   BaHCO3+               1.421e-008  1.312e-008    -7.847    -7.882    -0.035
   NaCO3-                1.139e-008  1.052e-008    -7.943    -7.978    -0.035
   BaCO3                 5.578e-010  5.586e-010    -9.253    -9.253     0.001
Ca              1.669e-003
   Ca+2                  1.605e-003  1.176e-003    -2.794    -2.929    -0.135
   CaHCO3+               5.794e-005  5.350e-005    -4.237    -4.272    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.413e-008  4.418e-008    -7.355    -7.355     0.001
   CaOH+                 3.561e-009  3.288e-009    -8.448    -8.483    -0.035
   CaHSO4+               1.665e-014  1.537e-014   -13.779   -13.813    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.107e-005    -4.006    -4.041    -0.035
   MnCl+                 5.813e-009  5.368e-009    -8.236    -8.270    -0.035
   FeCl+                 5.330e-010  4.921e-010    -9.273    -9.308    -0.035
   MnCl2                 2.131e-013  2.134e-013   -12.671   -12.671     0.001
   MnCl3-                5.797e-018  5.353e-018   -17.237   -17.271    -0.035
   FeCl+2                7.925e-026  5.760e-026   -25.101   -25.240    -0.139
   FeCl2+                2.538e-029  2.343e-029   -28.596   -28.630    -0.035
   FeCl3                 2.131e-034  2.134e-034   -33.671   -33.671     0.001
Fe(2)           3.554e-005
   Fe(HS)2               2.806e-005  2.810e-005    -4.552    -4.551     0.001
   Fe+2                  5.385e-006  3.915e-006    -5.269    -5.407    -0.139
   FeHCO3+               1.511e-006  1.396e-006    -5.821    -5.855    -0.035
   Fe(HS)3-              2.974e-007  2.746e-007    -6.527    -6.561    -0.035
   FeCO3                 2.641e-007  2.644e-007    -6.578    -6.578     0.001
   FeOH+                 2.257e-008  2.084e-008    -7.646    -7.681    -0.035
   FeCl+                 5.330e-010  4.921e-010    -9.273    -9.308    -0.035
   FeSO4                 1.309e-010  1.310e-010    -9.883    -9.883     0.001
   Fe(OH)2               2.983e-012  2.987e-012   -11.525   -11.525     0.001
   Fe(OH)3-              2.024e-015  1.869e-015   -14.694   -14.728    -0.035
   FeHSO4+               5.539e-017  5.114e-017   -16.257   -16.291    -0.035
Fe(3)           4.171e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.375e-014  1.270e-014   -13.862   -13.896    -0.035
   Fe(OH)4-              4.580e-016  4.229e-016   -15.339   -15.374    -0.035
   FeOH+2                3.133e-018  2.277e-018   -17.504   -17.643    -0.139
   Fe+3                  4.293e-023  2.094e-023   -22.367   -22.679    -0.312
   FeCl+2                7.925e-026  5.760e-026   -25.101   -25.240    -0.139
   FeSO4+                4.681e-026  4.323e-026   -25.330   -25.364    -0.035
   FeCl2+                2.538e-029  2.343e-029   -28.596   -28.630    -0.035
   Fe(SO4)2-             1.928e-031  1.780e-031   -30.715   -30.750    -0.035
   FeHSO4+2              9.456e-033  6.873e-033   -32.024   -32.163    -0.139
   Fe2(OH)2+4            4.999e-034  1.395e-034   -33.301   -33.855    -0.554
   FeCl3                 2.131e-034  2.134e-034   -33.671   -33.671     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.566   -45.432    -0.866
H(0)            1.589e-009
   H2                    7.943e-010  7.953e-010    -9.100    -9.099     0.001



K               1.893e-005
   K+                    1.893e-005  1.746e-005    -4.723    -4.758    -0.035
   KSO4-                 2.501e-011  2.309e-011   -10.602   -10.637    -0.035
Mg              8.360e-005
   Mg+2                  8.075e-005  5.941e-005    -4.093    -4.226    -0.133
   MgHCO3+               2.684e-006  2.478e-006    -5.571    -5.606    -0.035
   MgCO3                 1.594e-007  1.596e-007    -6.797    -6.797     0.001
   MgOH+                 3.933e-009  3.632e-009    -8.405    -8.440    -0.035
   MgSO4                 2.618e-009  2.621e-009    -8.582    -8.581     0.001
Mn(2)           2.813e-005
   Mn+2                  1.990e-005  1.447e-005    -4.701    -4.840    -0.139
   MnHCO3+               4.979e-006  4.597e-006    -5.303    -5.337    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.782e-009  6.262e-009    -8.169    -8.203    -0.035
   MnCl+                 5.813e-009  5.368e-009    -8.236    -8.270    -0.035
   MnSO4                 4.837e-010  4.843e-010    -9.315    -9.315     0.001
   MnCl2                 2.131e-013  2.134e-013   -12.671   -12.671     0.001
   MnCl3-                5.797e-018  5.353e-018   -17.237   -17.271    -0.035
   Mn(OH)3-              1.186e-018  1.095e-018   -17.926   -17.961    -0.035
Mn(3)           5.135e-035
   Mn+3                  5.135e-035  2.505e-035   -34.289   -34.601    -0.312
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.337   -82.475    -0.139
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.076   -96.111    -0.035
Na              2.175e-004
   Na+                   2.171e-004  2.006e-004    -3.663    -3.698    -0.034
   NaHCO3                4.017e-007  4.022e-007    -6.396    -6.396     0.001
   NaCO3-                1.139e-008  1.052e-008    -7.943    -7.978    -0.035
   NaSO4-                2.050e-010  1.893e-010    -9.688    -9.723    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.182   -74.181     0.001
S(-2)           2.087e-004
   HS-                   9.719e-005  8.974e-005    -4.012    -4.047    -0.035
   H2S                   4.653e-005  4.659e-005    -4.332    -4.332     0.001
   Fe(HS)2               2.806e-005  2.810e-005    -4.552    -4.551     0.001
   AsS(OH)(HS)-          1.357e-006  1.253e-006    -5.868    -5.902    -0.035
   S5-2                  5.037e-007  3.840e-007    -6.298    -6.416    -0.118
   Fe(HS)3-              2.974e-007  2.746e-007    -6.527    -6.561    -0.035
   S4-2                  2.970e-007  2.240e-007    -6.527    -6.650    -0.122
   S6-2                  2.581e-007  1.988e-007    -6.588    -6.702    -0.114
   S-2                   2.511e-010  1.825e-010    -9.600    -9.739    -0.139
   S3-2                  1.059e-010  7.895e-011    -9.975   -10.103    -0.128
   S2-2                  6.066e-012  4.481e-012   -11.217   -11.349    -0.132
   As3S4(HS)2-           1.190e-014  1.099e-014   -13.924   -13.959    -0.035
S(6)            3.051e-007
   SO4-2                 2.575e-007  1.882e-007    -6.589    -6.725    -0.136
   CaSO4                 4.413e-008  4.418e-008    -7.355    -7.355     0.001
   MgSO4                 2.618e-009  2.621e-009    -8.582    -8.581     0.001
   MnSO4                 4.837e-010  4.843e-010    -9.315    -9.315     0.001
   NaSO4-                2.050e-010  1.893e-010    -9.688    -9.723    -0.035
   FeSO4                 1.309e-010  1.310e-010    -9.883    -9.883     0.001
   BaSO4                 3.618e-011  3.622e-011   -10.442   -10.441     0.001
   KSO4-                 2.501e-011  2.309e-011   -10.602   -10.637    -0.035
   HSO4-                 1.177e-012  1.087e-012   -11.929   -11.964    -0.035
   CaHSO4+               1.665e-014  1.537e-014   -13.779   -13.813    -0.035
   FeHSO4+               5.539e-017  5.114e-017   -16.257   -16.291    -0.035
   FeSO4+                4.681e-026  4.323e-026   -25.330   -25.364    -0.035
   Fe(SO4)2-             1.928e-031  1.780e-031   -30.715   -30.750    -0.035
   FeHSO4+2              9.456e-033  6.873e-033   -32.024   -32.163    -0.139

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.29   -9.65   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3



Arsenolite      -15.86  -17.24   -1.38  As2O3
Artinite         -9.15    0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.27  -44.04    8.23  As2O5
As2S3(am)        -6.16  -51.06  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -12.04  -62.15  -50.11  Ba3(AsO4)2
Barite           -3.17  -13.14   -9.97  BaSO4
Birnessite      -28.04   15.56   43.60  MnO2
Bixbyite        -25.23  -25.84   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.79  -51.69  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.13   -2.73   -2.86  CH4
Claudetite      -15.90  -17.24   -1.34  As2O3
CO2(g)           -1.85   -3.32   -1.47  CO2
Dolomite         -1.17  -18.26  -17.09  CaMg(CO3)2
Dolomite(d)      -1.72  -18.26  -16.54  CaMg(CO3)2
Epsomite         -8.81  -10.95   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.23   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.99  -38.05  -45.03  Fe3S4
Gypsum           -5.07   -9.65   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.33   -4.33   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.24   34.79   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.84  -37.81  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.12  -28.88   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.52  -43.35   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.68  -42.89   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.55  -41.83   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.97  -45.36   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.42   -2.23   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.75   -9.78   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.75   12.59   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.01  -14.12   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.67  -89.38   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.72  -57.42  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.63  -12.92    2.71  MnCl2:4H2O
MnS(Green)       -5.46   -1.66    3.80  MnS
MnSO4           -14.23  -11.56    2.67  MnSO4
Nahcolite        -5.60   -6.15   -0.55  NaHCO3
Natron          -11.64  -12.95   -1.31  Na2CO3:10H2O
Nesquehonite     -4.16   -9.78   -5.62  MgCO3:3H2O
Nsutite         -27.00   15.56   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -4.76  -51.06  -46.30  As2S3
Portlandite     -11.28   11.52   22.80  Ca(OH)2
Pyrite           10.93   -7.55  -18.48  FeS2
Pyrochroite      -5.59    9.61   15.20  Mn(OH)2
Pyrolusite      -25.82   15.56   41.38  MnO2
Realgar          -2.92  -22.87  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.88  -44.13  -20.25  FeAsO4:2H2O
Siderite         -0.07  -10.96  -10.89  FeCO3
Siderite(d)(3)   -0.51  -10.96  -10.45  FeCO3
Sulfur           -3.22  -18.24  -15.03  S
Thenardite      -13.94  -14.12   -0.18  Na2SO4



Thermonatrite   -13.07  -12.95    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.40  -11.97   -8.56  BaCO3

Reaction step 22.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.07   15.53   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.843e-002 -1.567e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.293e-002 -6.839e-005
Manganite          -12.78   12.56   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.236e-005  2.236e-005
Siderite(d)(3)      -0.48  -10.93  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.42  -11.98   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.460e-004  Surface charge, eq

Hfo_s         
 2.647e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.370e-005       0.518  1.370e-005      -4.863
Hfo_sOMn+        1.154e-005       0.436  1.154e-005      -4.938
Hfo_sOFe+        9.442e-007       0.036  9.443e-007      -6.025
Hfo_sOH2+        1.482e-007       0.006  1.482e-007      -6.829
Hfo_sOH          1.220e-007       0.005  1.220e-007      -6.913
Hfo_sOHBa+2      1.346e-008       0.001  1.346e-008      -7.871
Hfo_sO-          2.302e-009       0.000  2.303e-009      -8.638

Hfo           
 6.460e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.278e-004       0.499  5.278e-004      -3.278
Hfo_wOH          4.347e-004       0.411  4.347e-004      -3.362
Hfo_wOMn+        3.264e-005       0.031  3.264e-005      -4.486
Hfo_wOFe+        3.138e-005       0.030  3.139e-005      -4.503



Hfo_wOCa+        1.186e-005       0.011  1.186e-005      -4.926
Hfo_wOMg+        1.046e-005       0.010  1.046e-005      -4.980
Hfo_wO-          8.200e-006       0.008  8.201e-006      -5.086
Hfo_wOFeOH       1.356e-006       0.001  1.356e-006      -5.868
Hfo_wH2AsO3      2.709e-007       0.000  2.709e-007      -6.567
Hfo_wOHSO4-2     4.776e-010       0.000  4.776e-010      -9.321
Hfo_wSO4-        2.907e-010       0.000  2.907e-010      -9.537
Hfo_wOBa+        1.684e-010       0.000  1.684e-010      -9.774
Hfo_wOHAsO4-3    5.146e-015       0.000  5.146e-015     -14.289
Hfo_wHAsO4-      1.699e-016       0.000  1.699e-016     -15.770
Hfo_wH2AsO4      6.675e-018       0.000  6.675e-018     -17.176

Mno           
-1.527e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.114e-029       0.000  1.114e-029     -28.953
Mno_O3-2         7.966e-031       0.000  7.966e-031     -30.099
Mno_O3Ca         6.911e-031       0.000  6.911e-031     -30.160
Mno_O3HMn+       9.527e-032       0.000  9.527e-032     -31.021
Mno_O3H-         1.708e-032       0.000  1.708e-032     -31.767
Mno_O3Na-        1.693e-032       0.000  1.693e-032     -31.771
Mno_O3Mg         1.304e-032       0.000  1.304e-032     -31.885
Mno_O3HCa+       5.157e-033       0.000  5.157e-033     -32.288
Mno_O3Ba         4.621e-033       0.000  4.621e-033     -32.335
Mno_O3HMg+       6.590e-035       0.000  6.590e-035     -34.181
Mno_O3HBa+       6.167e-035       0.000  6.167e-035     -34.210
Mno_O3HNa        3.386e-035       0.000  3.386e-035     -34.470
Mno_O3H2         2.750e-037       0.000  2.750e-037     -36.561
Mno_O3H3+        1.185e-042       0.000  1.185e-042     -41.926
Mno_O3H3Cl       2.969e-045       0.000  2.969e-045     -44.527

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.362e-006  1.362e-006
Ba               5.432e-007  5.432e-007
C                6.512e-003  6.511e-003
Ca               1.713e-003  1.713e-003
Cl               9.873e-005  9.873e-005
Fe               3.734e-005  3.733e-005
K                1.893e-005  1.893e-005
Mg               8.431e-005  8.431e-005
Mn               2.889e-005  2.889e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.206      Charge balance
                                       pe  =  -4.230      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.748e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.210e-003
                       Total CO2 (mol/kg)  =  4.552e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.453e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.33
                               Iterations  =  23
                                  Total H  = 1.110219e+002
                                  Total O  = 5.551805e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.742e-007  1.607e-007    -6.759    -6.794    -0.035
   H+                    6.697e-008  6.228e-008    -7.174    -7.206    -0.032
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           1.362e-006
   AsS(OH)(HS)-          1.360e-006  1.255e-006    -5.866    -5.901    -0.035
   H3AsO3                2.421e-009  2.424e-009    -8.616    -8.615     0.001
   H2AsO3-               2.987e-011  2.756e-011   -10.525   -10.560    -0.035
   As3S4(HS)2-           1.317e-014  1.215e-014   -13.881   -13.916    -0.035
   H4AsO3+               8.108e-017  7.480e-017   -16.091   -16.126    -0.035
   HAsO3-2               1.219e-018  8.829e-019   -17.914   -18.054    -0.140
   AsO3-3                5.844e-027  2.829e-027   -26.233   -26.548    -0.315
As(5)           2.041e-017
   HAsO4-2               1.196e-017  8.662e-018   -16.922   -17.062    -0.140
   H2AsO4-               8.452e-018  7.797e-018   -17.073   -17.108    -0.035
   AsO4-3                6.433e-022  3.114e-022   -21.192   -21.507    -0.315
   H3AsO4                9.676e-023  9.689e-023   -22.014   -22.014     0.001
Ba              5.432e-007
   Ba+2                  5.281e-007  3.825e-007    -6.277    -6.417    -0.140
   BaHCO3+               1.454e-008  1.341e-008    -7.838    -7.873    -0.035
   BaCO3                 5.436e-010  5.443e-010    -9.265    -9.264     0.001
   BaSO4                 3.412e-011  3.416e-011   -10.467   -10.466     0.001
   BaOH+                 2.256e-013  2.081e-013   -12.647   -12.682    -0.035
C(-4)           1.960e-003
   CH4                   1.960e-003  1.963e-003    -2.708    -2.707     0.001
C(4)            4.552e-003
   HCO3-                 3.956e-003  3.658e-003    -2.403    -2.437    -0.034
   CO2                   5.116e-004  5.122e-004    -3.291    -3.291     0.001
   CaHCO3+               6.082e-005  5.611e-005    -4.216    -4.251    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.226e-006  4.821e-006    -5.282    -5.317    -0.035
   CO3-2                 3.769e-006  2.755e-006    -5.424    -5.560    -0.136
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.769e-006  2.554e-006    -5.558    -5.593    -0.035
   FeHCO3+               1.703e-006  1.571e-006    -5.769    -5.804    -0.035
   NaHCO3                4.118e-007  4.123e-007    -6.385    -6.385     0.001
   FeCO3                 2.834e-007  2.837e-007    -6.548    -6.547     0.001
   MgCO3                 1.567e-007  1.569e-007    -6.805    -6.804     0.001
   BaHCO3+               1.454e-008  1.341e-008    -7.838    -7.873    -0.035
   NaCO3-                1.114e-008  1.028e-008    -7.953    -7.988    -0.035
   BaCO3                 5.436e-010  5.443e-010    -9.265    -9.264     0.001
Ca              1.713e-003
   Ca+2                  1.646e-003  1.203e-003    -2.783    -2.920    -0.136
   CaHCO3+               6.082e-005  5.611e-005    -4.216    -4.251    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.270e-008  4.276e-008    -7.370    -7.369     0.001
   CaOH+                 3.473e-009  3.204e-009    -8.459    -8.494    -0.035
   CaHSO4+               1.691e-014  1.560e-014   -13.772   -13.807    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.099e-005    -4.006    -4.041    -0.035
   MnCl+                 5.942e-009  5.482e-009    -8.226    -8.261    -0.035
   FeCl+                 5.846e-010  5.394e-010    -9.233    -9.268    -0.035
   MnCl2                 2.174e-013  2.177e-013   -12.663   -12.662     0.001
   MnCl3-                5.915e-018  5.457e-018   -17.228   -17.263    -0.035
   FeCl+2                9.165e-026  6.639e-026   -25.038   -25.178    -0.140
   FeCl2+                2.925e-029  2.698e-029   -28.534   -28.569    -0.035
   FeCl3                 2.452e-034  2.455e-034   -33.611   -33.610     0.001
Fe(2)           3.734e-005
   Fe(HS)2               2.910e-005  2.914e-005    -4.536    -4.536     0.001
   Fe+2                  5.928e-006  4.294e-006    -5.227    -5.367    -0.140
   FeHCO3+               1.703e-006  1.571e-006    -5.769    -5.804    -0.035
   Fe(HS)3-              3.001e-007  2.768e-007    -6.523    -6.558    -0.035
   FeCO3                 2.834e-007  2.837e-007    -6.548    -6.547     0.001



   FeOH+                 2.363e-008  2.180e-008    -7.626    -7.662    -0.035
   FeCl+                 5.846e-010  5.394e-010    -9.233    -9.268    -0.035
   FeSO4                 1.359e-010  1.361e-010    -9.867    -9.866     0.001
   Fe(OH)2               2.975e-012  2.979e-012   -11.526   -11.526     0.001
   Fe(OH)3-              1.926e-015  1.777e-015   -14.715   -14.750    -0.035
   FeHSO4+               6.038e-017  5.571e-017   -16.219   -16.254    -0.035
Fe(3)           4.237e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.443e-014  1.331e-014   -13.841   -13.876    -0.035
   Fe(OH)4-              4.371e-016  4.032e-016   -15.359   -15.394    -0.035
   FeOH+2                3.457e-018  2.504e-018   -17.461   -17.601    -0.140
   Fe+3                  4.991e-023  2.416e-023   -22.302   -22.617    -0.315
   FeCl+2                9.165e-026  6.639e-026   -25.038   -25.178    -0.140
   FeSO4+                5.117e-026  4.721e-026   -25.291   -25.326    -0.035
   FeCl2+                2.925e-029  2.698e-029   -28.534   -28.569    -0.035
   Fe(SO4)2-             1.995e-031  1.840e-031   -30.700   -30.735    -0.035
   FeHSO4+2              1.087e-032  7.872e-033   -31.964   -32.104    -0.140
   Fe2(OH)2+4            6.132e-034  1.688e-034   -33.212   -33.773    -0.560
   FeCl3                 2.452e-034  2.455e-034   -33.611   -33.610     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.453   -45.328    -0.875
H(0)            1.580e-009
   H2                    7.901e-010  7.911e-010    -9.102    -9.102     0.001
K               1.893e-005
   K+                    1.893e-005  1.744e-005    -4.723    -4.758    -0.035
   KSO4-                 2.368e-011  2.184e-011   -10.626   -10.661    -0.035
Mg              8.431e-005
   Mg+2                  8.138e-005  5.968e-005    -4.089    -4.224    -0.135
   MgHCO3+               2.769e-006  2.554e-006    -5.558    -5.593    -0.035
   MgCO3                 1.567e-007  1.569e-007    -6.805    -6.804     0.001
   MgOH+                 3.771e-009  3.479e-009    -8.424    -8.459    -0.035
   MgSO4                 2.490e-009  2.493e-009    -8.604    -8.603     0.001
Mn(2)           2.889e-005
   Mn+2                  2.042e-005  1.479e-005    -4.690    -4.830    -0.140
   MnHCO3+               5.226e-006  4.821e-006    -5.282    -5.317    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.616e-009  6.103e-009    -8.179    -8.214    -0.035
   MnCl+                 5.942e-009  5.482e-009    -8.226    -8.261    -0.035
   MnSO4                 4.681e-010  4.687e-010    -9.330    -9.329     0.001
   MnCl2                 2.174e-013  2.177e-013   -12.663   -12.662     0.001
   MnCl3-                5.915e-018  5.457e-018   -17.228   -17.263    -0.035
   Mn(OH)3-              1.052e-018  9.701e-019   -17.978   -18.013    -0.035
Mn(3)           5.563e-035
   Mn+3                  5.563e-035  2.692e-035   -34.255   -34.570    -0.315
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.404   -82.544    -0.140
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.123   -96.158    -0.035
Na              2.175e-004
   Na+                   2.171e-004  2.004e-004    -3.663    -3.698    -0.035
   NaHCO3                4.118e-007  4.123e-007    -6.385    -6.385     0.001
   NaCO3-                1.114e-008  1.028e-008    -7.953    -7.988    -0.035
   NaSO4-                1.941e-010  1.790e-010    -9.712    -9.747    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.177   -74.177     0.001
S(-2)           2.087e-004
   HS-                   9.458e-005  8.725e-005    -4.024    -4.059    -0.035
   H2S                   4.744e-005  4.751e-005    -4.324    -4.323     0.001
   Fe(HS)2               2.910e-005  2.914e-005    -4.536    -4.536     0.001
   AsS(OH)(HS)-          1.360e-006  1.255e-006    -5.866    -5.901    -0.035
   S5-2                  4.681e-007  3.560e-007    -6.330    -6.449    -0.119
   Fe(HS)3-              3.001e-007  2.768e-007    -6.523    -6.558    -0.035
   S4-2                  2.761e-007  2.077e-007    -6.559    -6.683    -0.124
   S6-2                  2.399e-007  1.843e-007    -6.620    -6.735    -0.115
   S-2                   2.336e-010  1.692e-010    -9.631    -9.772    -0.140
   S3-2                  9.846e-011  7.319e-011   -10.007   -10.136    -0.129
   S2-2                  5.642e-012  4.154e-012   -11.249   -11.382    -0.133
   As3S4(HS)2-           1.317e-014  1.215e-014   -13.881   -13.916    -0.035



S(6)            2.907e-007
   SO4-2                 2.446e-007  1.782e-007    -6.611    -6.749    -0.138
   CaSO4                 4.270e-008  4.276e-008    -7.370    -7.369     0.001
   MgSO4                 2.490e-009  2.493e-009    -8.604    -8.603     0.001
   MnSO4                 4.681e-010  4.687e-010    -9.330    -9.329     0.001
   NaSO4-                1.941e-010  1.790e-010    -9.712    -9.747    -0.035
   FeSO4                 1.359e-010  1.361e-010    -9.867    -9.866     0.001
   BaSO4                 3.412e-011  3.416e-011   -10.467   -10.466     0.001
   KSO4-                 2.368e-011  2.184e-011   -10.626   -10.661    -0.035
   HSO4-                 1.170e-012  1.079e-012   -11.932   -11.967    -0.035
   CaHSO4+               1.691e-014  1.560e-014   -13.772   -13.807    -0.035
   FeHSO4+               6.038e-017  5.571e-017   -16.219   -16.254    -0.035
   FeSO4+                5.117e-026  4.721e-026   -25.291   -25.326    -0.035
   Fe(SO4)2-             1.995e-031  1.840e-031   -30.700   -30.735    -0.035
   FeHSO4+2              1.087e-032  7.872e-033   -31.964   -32.104    -0.140

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.31   -9.67   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.85  -17.23   -1.38  As2O3
Artinite         -9.20    0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.26  -44.03    8.23  As2O5
As2S3(am)        -6.13  -51.03  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -12.16  -62.27  -50.11  Ba3(AsO4)2
Barite           -3.20  -13.17   -9.97  BaSO4
Birnessite      -28.07   15.53   43.60  MnO2
Bixbyite        -25.29  -25.91   -0.61  Mn2O3
Brucite          -6.65   10.19   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.87  -51.77  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.15   -2.71   -2.86  CH4
Claudetite      -15.89  -17.23   -1.34  As2O3
CO2(g)           -1.82   -3.29   -1.47  CO2
Dolomite         -1.17  -18.26  -17.09  CaMg(CO3)2
Dolomite(d)      -1.72  -18.26  -16.54  CaMg(CO3)2
Epsomite         -8.83  -10.97   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.22   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.02  -38.02  -45.03  Fe3S4
Gypsum           -5.09   -9.67   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.33   -4.32   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.33   34.70   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.86  -37.83  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.19  -28.95   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.66  -42.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.53  -41.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.93  -45.32   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.22   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.76   -9.78   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.78   12.56   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.03  -14.15   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.68  -89.39   -5.71  Mn2(SO4)3



Mn3(AsO4)2:8H2O -28.80  -57.50  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.62  -12.91    2.71  MnCl2:4H2O
MnS(Green)       -5.48   -1.68    3.80  MnS
MnSO4           -14.25  -11.58    2.67  MnSO4
Nahcolite        -5.59   -6.13   -0.55  NaHCO3
Natron          -11.65  -12.96   -1.31  Na2CO3:10H2O
Nesquehonite     -4.16   -9.78   -5.62  MgCO3:3H2O
Nsutite         -27.03   15.53   42.56  MnO2
O2(g)           -71.28  -74.18   -2.89  O2
Orpiment         -4.73  -51.03  -46.30  As2S3
Portlandite     -11.31   11.49   22.80  Ca(OH)2
Pyrite           10.95   -7.53  -18.48  FeS2
Pyrochroite      -5.62    9.58   15.20  Mn(OH)2
Pyrolusite      -25.85   15.53   41.38  MnO2
Realgar          -2.91  -22.86  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.87  -44.12  -20.25  FeAsO4:2H2O
Siderite         -0.04  -10.93  -10.89  FeCO3
Siderite(d)(3)   -0.48  -10.93  -10.45  FeCO3
Sulfur           -3.21  -18.23  -15.03  S
Thenardite      -13.97  -14.15   -0.18  Na2SO4
Thermonatrite   -13.08  -12.96    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.42  -11.98   -8.56  BaCO3

Reaction step 23.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.10   15.50   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.839e-002 -1.610e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.293e-002 -7.083e-005
Manganite          -12.81   12.53   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.342e-005  2.342e-005
Siderite(d)(3)      -0.45  -10.90  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.43  -11.99   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.571e-004  Surface charge, eq

Hfo_s         
 2.646e-005  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.396e-005       0.527  1.396e-005      -4.855
Hfo_sOMn+        1.123e-005       0.424  1.123e-005      -4.950
Hfo_sOFe+        9.836e-007       0.037  9.836e-007      -6.007
Hfo_sOH2+        1.548e-007       0.006  1.548e-007      -6.810
Hfo_sOH          1.218e-007       0.005  1.218e-007      -6.914
Hfo_sOHBa+2      1.338e-008       0.001  1.338e-008      -7.874
Hfo_sO-          2.194e-009       0.000  2.194e-009      -8.659

Hfo           
 6.571e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.401e-004       0.510  5.401e-004      -3.267
Hfo_wOH          4.249e-004       0.401  4.249e-004      -3.372
Hfo_wOFe+        3.203e-005       0.030  3.204e-005      -4.494
Hfo_wOMn+        3.113e-005       0.029  3.114e-005      -4.507
Hfo_wOCa+        1.131e-005       0.011  1.131e-005      -4.947
Hfo_wOMg+        9.809e-006       0.009  9.809e-006      -5.008
Hfo_wO-          7.658e-006       0.007  7.658e-006      -5.116
Hfo_wOFeOH       1.322e-006       0.001  1.322e-006      -5.879
Hfo_wH2AsO3      2.678e-007       0.000  2.678e-007      -6.572
Hfo_wOHSO4-2     4.429e-010       0.000  4.429e-010      -9.354
Hfo_wSO4-        2.822e-010       0.000  2.822e-010      -9.549
Hfo_wOBa+        1.567e-010       0.000  1.567e-010      -9.805
Hfo_wOHAsO4-3    4.457e-015       0.000  4.457e-015     -14.351
Hfo_wHAsO4-      1.613e-016       0.000  1.613e-016     -15.792
Hfo_wH2AsO4      6.633e-018       0.000  6.633e-018     -17.178

Mno           
-5.045e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.775e-028       0.000  3.775e-028     -27.423
Mno_O3-2         2.643e-029       0.000  2.643e-029     -28.578
Mno_O3Ca         2.342e-029       0.000  2.342e-029     -28.630
Mno_O3HMn+       3.380e-030       0.000  3.380e-030     -29.471
Mno_O3H-         5.933e-031       0.000  5.933e-031     -30.227
Mno_O3Na-        5.612e-031       0.000  5.612e-031     -30.251
Mno_O3Mg         4.344e-031       0.000  4.344e-031     -30.362
Mno_O3HCa+       1.830e-031       0.000  1.830e-031     -30.738
Mno_O3Ba         1.527e-031       0.000  1.527e-031     -30.816
Mno_O3HMg+       2.298e-033       0.000  2.298e-033     -32.639
Mno_O3HBa+       2.134e-033       0.000  2.134e-033     -32.671
Mno_O3HNa        1.175e-033       0.000  1.175e-033     -32.930
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        4.510e-041       0.000  4.510e-041     -40.346
Mno_O3H3Cl       1.129e-043       0.000  1.129e-043     -42.947

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.366e-006  1.366e-006
Ba               5.433e-007  5.433e-007
C                6.754e-003  6.754e-003
Ca               1.756e-003  1.756e-003
Cl               9.873e-005  9.873e-005
Fe               3.913e-005  3.913e-005



K                1.893e-005  1.893e-005
Mg               8.497e-005  8.496e-005
Mn               2.965e-005  2.964e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.186      Charge balance
                                       pe  =  -4.209      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.884e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.315e-003
                       Total CO2 (mol/kg)  =  4.694e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.563e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.36
                               Iterations  =  25
                                  Total H  = 1.110223e+002
                                  Total O  = 5.551838e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.666e-007  1.535e-007    -6.778    -6.814    -0.035
   H+                    7.015e-008  6.519e-008    -7.154    -7.186    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.366e-006
   AsS(OH)(HS)-          1.363e-006  1.256e-006    -5.865    -5.901    -0.035
   H3AsO3                2.448e-009  2.451e-009    -8.611    -8.611     0.001
   H2AsO3-               2.888e-011  2.662e-011   -10.539   -10.575    -0.035
   As3S4(HS)2-           1.450e-014  1.337e-014   -13.839   -13.874    -0.035
   H4AsO3+               8.589e-017  7.917e-017   -16.066   -16.101    -0.035
   HAsO3-2               1.129e-018  8.147e-019   -17.947   -18.089    -0.142
   AsO3-3                5.191e-027  2.493e-027   -26.285   -26.603    -0.318
As(5)           1.934e-017
   HAsO4-2               1.113e-017  8.034e-018   -16.954   -17.095    -0.142
   H2AsO4-               8.213e-018  7.571e-018   -17.085   -17.121    -0.035
   AsO4-3                5.744e-022  2.759e-022   -21.241   -21.559    -0.318
   H3AsO4                9.834e-023  9.847e-023   -22.007   -22.007     0.001
Ba              5.433e-007
   Ba+2                  5.278e-007  3.810e-007    -6.277    -6.419    -0.142
   BaHCO3+               1.486e-008  1.369e-008    -7.828    -7.864    -0.035
   BaCO3                 5.302e-010  5.309e-010    -9.276    -9.275     0.001
   BaSO4                 3.224e-011  3.229e-011   -10.492   -10.491     0.001
   BaOH+                 2.148e-013  1.980e-013   -12.668   -12.703    -0.035
C(-4)           2.060e-003
   CH4                   2.060e-003  2.062e-003    -2.686    -2.686     0.001
C(4)            4.694e-003
   HCO3-                 4.058e-003  3.749e-003    -2.392    -2.426    -0.034
   CO2                   5.488e-004  5.496e-004    -3.261    -3.260     0.001
   CaHCO3+               6.372e-005  5.873e-005    -4.196    -4.231    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.476e-006  5.047e-006    -5.262    -5.297    -0.035
   CO3-2                 3.702e-006  2.697e-006    -5.432    -5.569    -0.138
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.851e-006  2.628e-006    -5.545    -5.580    -0.035
   FeHCO3+               1.909e-006  1.760e-006    -5.719    -5.755    -0.035
   NaHCO3                4.216e-007  4.222e-007    -6.375    -6.374     0.001
   FeCO3                 3.032e-007  3.037e-007    -6.518    -6.518     0.001
   MgCO3                 1.540e-007  1.542e-007    -6.813    -6.812     0.001
   BaHCO3+               1.486e-008  1.369e-008    -7.828    -7.864    -0.035
   NaCO3-                1.091e-008  1.006e-008    -7.962    -7.998    -0.035
   BaCO3                 5.302e-010  5.309e-010    -9.276    -9.275     0.001



Ca              1.756e-003
   Ca+2                  1.687e-003  1.228e-003    -2.773    -2.911    -0.138
   CaHCO3+               6.372e-005  5.873e-005    -4.196    -4.231    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.138e-008  4.143e-008    -7.383    -7.383     0.001
   CaOH+                 3.392e-009  3.126e-009    -8.470    -8.505    -0.035
   CaHSO4+               1.717e-014  1.582e-014   -13.765   -13.801    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.091e-005    -4.006    -4.041    -0.036
   MnCl+                 6.069e-009  5.594e-009    -8.217    -8.252    -0.035
   FeCl+                 6.390e-010  5.890e-010    -9.195    -9.230    -0.035
   MnCl2                 2.217e-013  2.220e-013   -12.654   -12.654     0.001
   MnCl3-                6.030e-018  5.558e-018   -17.220   -17.255    -0.035
   FeCl+2                1.054e-025  7.609e-026   -24.977   -25.119    -0.142
   FeCl2+                3.352e-029  3.090e-029   -28.475   -28.510    -0.035
   FeCl3                 2.805e-034  2.809e-034   -33.552   -33.551     0.001
Fe(2)           3.913e-005
   Fe(HS)2               3.009e-005  3.013e-005    -4.522    -4.521     0.001
   Fe+2                  6.502e-006  4.694e-006    -5.187    -5.328    -0.142
   FeHCO3+               1.909e-006  1.760e-006    -5.719    -5.755    -0.035
   FeCO3                 3.032e-007  3.037e-007    -6.518    -6.518     0.001
   Fe(HS)3-              3.021e-007  2.784e-007    -6.520    -6.555    -0.035
   FeOH+                 2.470e-008  2.276e-008    -7.607    -7.643    -0.035
   FeCl+                 6.390e-010  5.890e-010    -9.195    -9.230    -0.035
   FeSO4                 1.409e-010  1.411e-010    -9.851    -9.850     0.001
   Fe(OH)2               2.968e-012  2.972e-012   -11.528   -11.527     0.001
   Fe(OH)3-              1.837e-015  1.693e-015   -14.736   -14.771    -0.035
   FeHSO4+               6.560e-017  6.047e-017   -16.183   -16.218    -0.035
Fe(3)           4.304e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.512e-014  1.394e-014   -13.820   -13.856    -0.035
   Fe(OH)4-              4.179e-016  3.852e-016   -15.379   -15.414    -0.035
   FeOH+2                3.802e-018  2.744e-018   -17.420   -17.562    -0.142
   Fe+3                  5.770e-023  2.771e-023   -22.239   -22.557    -0.318
   FeCl+2                1.054e-025  7.609e-026   -24.977   -25.119    -0.142
   FeSO4+                5.573e-026  5.137e-026   -25.254   -25.289    -0.035
   FeCl2+                3.352e-029  3.090e-029   -28.475   -28.510    -0.035
   Fe(SO4)2-             2.061e-031  1.900e-031   -30.686   -30.721    -0.035
   FeHSO4+2              1.242e-032  8.968e-033   -31.906   -32.047    -0.142
   Fe2(OH)2+4            7.465e-034  2.027e-034   -33.127   -33.693    -0.566
   FeCl3                 2.805e-034  2.809e-034   -33.552   -33.551     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.344   -45.229    -0.885
H(0)            1.572e-009
   H2                    7.859e-010  7.870e-010    -9.105    -9.104     0.001
K               1.893e-005
   K+                    1.893e-005  1.743e-005    -4.723    -4.759    -0.036
   KSO4-                 2.246e-011  2.070e-011   -10.649   -10.684    -0.035
Mg              8.497e-005
   Mg+2                  8.195e-005  5.991e-005    -4.086    -4.223    -0.136
   MgHCO3+               2.851e-006  2.628e-006    -5.545    -5.580    -0.035
   MgCO3                 1.540e-007  1.542e-007    -6.813    -6.812     0.001
   MgOH+                 3.619e-009  3.336e-009    -8.441    -8.477    -0.035
   MgSO4                 2.371e-009  2.374e-009    -8.625    -8.624     0.001
Mn(2)           2.965e-005
   Mn+2                  2.093e-005  1.511e-005    -4.679    -4.821    -0.142
   MnHCO3+               5.476e-006  5.047e-006    -5.262    -5.297    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.460e-009  5.955e-009    -8.190    -8.225    -0.035
   MnCl+                 6.069e-009  5.594e-009    -8.217    -8.252    -0.035
   MnSO4                 4.535e-010  4.541e-010    -9.343    -9.343     0.001
   MnCl2                 2.217e-013  2.220e-013   -12.654   -12.654     0.001
   MnCl3-                6.030e-018  5.558e-018   -17.220   -17.255    -0.035
   Mn(OH)3-              9.370e-019  8.637e-019   -18.028   -18.064    -0.035
Mn(3)           6.009e-035
   Mn+3                  6.009e-035  2.886e-035   -34.221   -34.540    -0.318
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.468   -82.610    -0.142



Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.167   -96.203    -0.035
Na              2.175e-004
   Na+                   2.171e-004  2.003e-004    -3.663    -3.698    -0.035
   NaHCO3                4.216e-007  4.222e-007    -6.375    -6.374     0.001
   NaCO3-                1.091e-008  1.006e-008    -7.962    -7.998    -0.035
   NaSO4-                1.841e-010  1.697e-010    -9.735    -9.770    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.173   -74.172     0.001
S(-2)           2.087e-004
   HS-                   9.207e-005  8.487e-005    -4.036    -4.071    -0.035
   H2S                   4.831e-005  4.837e-005    -4.316    -4.315     0.001
   Fe(HS)2               3.009e-005  3.013e-005    -4.522    -4.521     0.001
   AsS(OH)(HS)-          1.363e-006  1.256e-006    -5.865    -5.901    -0.035
   S5-2                  4.361e-007  3.308e-007    -6.360    -6.480    -0.120
   Fe(HS)3-              3.021e-007  2.784e-007    -6.520    -6.555    -0.035
   S4-2                  2.573e-007  1.930e-007    -6.590    -6.714    -0.125
   S6-2                  2.234e-007  1.712e-007    -6.651    -6.766    -0.116
   S-2                   2.178e-010  1.572e-010    -9.662    -9.803    -0.142
   S3-2                  9.175e-011  6.800e-011   -10.037   -10.167    -0.130
   S2-2                  5.258e-012  3.860e-012   -11.279   -11.413    -0.134
   As3S4(HS)2-           1.450e-014  1.337e-014   -13.839   -13.874    -0.035
S(6)            2.774e-007
   SO4-2                 2.328e-007  1.691e-007    -6.633    -6.772    -0.139
   CaSO4                 4.138e-008  4.143e-008    -7.383    -7.383     0.001
   MgSO4                 2.371e-009  2.374e-009    -8.625    -8.624     0.001
   MnSO4                 4.535e-010  4.541e-010    -9.343    -9.343     0.001
   NaSO4-                1.841e-010  1.697e-010    -9.735    -9.770    -0.035
   FeSO4                 1.409e-010  1.411e-010    -9.851    -9.850     0.001
   BaSO4                 3.224e-011  3.229e-011   -10.492   -10.491     0.001
   KSO4-                 2.246e-011  2.070e-011   -10.649   -10.684    -0.035
   HSO4-                 1.162e-012  1.072e-012   -11.935   -11.970    -0.035
   CaHSO4+               1.717e-014  1.582e-014   -13.765   -13.801    -0.035
   FeHSO4+               6.560e-017  6.047e-017   -16.183   -16.218    -0.035
   FeSO4+                5.573e-026  5.137e-026   -25.254   -25.289    -0.035
   Fe(SO4)2-             2.061e-031  1.900e-031   -30.686   -30.721    -0.035
   FeHSO4+2              1.242e-032  8.968e-033   -31.906   -32.047    -0.142

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.32   -9.68   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.84  -17.22   -1.38  As2O3
Artinite         -9.24    0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.24  -44.01    8.23  As2O5
As2S3(am)        -6.09  -50.99  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -12.27  -62.38  -50.11  Ba3(AsO4)2
Barite           -3.22  -13.19   -9.97  BaSO4
Birnessite      -28.10   15.50   43.60  MnO2
Bixbyite        -25.35  -25.96   -0.61  Mn2O3
Brucite          -6.69   10.15   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.95  -51.85  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.17   -2.69   -2.86  CH4
Claudetite      -15.88  -17.22   -1.34  As2O3
CO2(g)           -1.79   -3.26   -1.47  CO2
Dolomite         -1.18  -18.27  -17.09  CaMg(CO3)2
Dolomite(d)      -1.73  -18.27  -16.54  CaMg(CO3)2
Epsomite         -8.85  -10.99   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.70   -2.21   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH



Greigite          7.05  -37.98  -45.03  Fe3S4
Gypsum           -5.10   -9.68   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.32   -4.32   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.42   34.61   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.89  -37.85  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.26  -29.02   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.65  -42.86   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.52  -41.80   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.90  -45.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.76   -9.79   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.81   12.53   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.06  -14.17   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.68  -89.40   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.87  -57.58  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.61  -12.90    2.71  MnCl2:4H2O
MnS(Green)       -5.51   -1.71    3.80  MnS
MnSO4           -14.26  -11.59    2.67  MnSO4
Nahcolite        -5.58   -6.12   -0.55  NaHCO3
Natron          -11.66  -12.97   -1.31  Na2CO3:10H2O
Nesquehonite     -4.17   -9.79   -5.62  MgCO3:3H2O
Nsutite         -27.06   15.50   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -4.69  -50.99  -46.30  As2S3
Portlandite     -11.34   11.46   22.80  Ca(OH)2
Pyrite           10.96   -7.52  -18.48  FeS2
Pyrochroite      -5.65    9.55   15.20  Mn(OH)2
Pyrolusite      -25.88   15.50   41.38  MnO2
Realgar          -2.90  -22.84  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.87  -44.12  -20.25  FeAsO4:2H2O
Siderite         -0.01  -10.90  -10.89  FeCO3
Siderite(d)(3)   -0.45  -10.90  -10.45  FeCO3
Sulfur           -3.20  -18.22  -15.03  S
Thenardite      -13.99  -14.17   -0.18  Na2SO4
Thermonatrite   -13.09  -12.97    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.43  -11.99   -8.56  BaCO3

Reaction step 24.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000



H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.12   15.48   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.835e-002 -1.653e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.293e-002 -7.325e-005
Manganite          -12.84   12.50   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.436e-005  2.436e-005
Siderite(d)(3)      -0.42  -10.87  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.44  -12.00   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.677e-004  Surface charge, eq

Hfo_s         
 2.646e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.420e-005       0.537  1.421e-005      -4.848
Hfo_sOMn+        1.094e-005       0.413  1.094e-005      -4.961
Hfo_sOFe+        1.022e-006       0.039  1.022e-006      -5.990
Hfo_sOH2+        1.613e-007       0.006  1.613e-007      -6.792
Hfo_sOH          1.214e-007       0.005  1.214e-007      -6.916
Hfo_sOHBa+2      1.329e-008       0.001  1.329e-008      -7.876
Hfo_sO-          2.094e-009       0.000  2.094e-009      -8.679

Hfo           
 6.677e-004  Surface charge, eq

Hfo_w         
 1.059e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.519e-004       0.521  5.519e-004      -3.258
Hfo_wOH          4.155e-004       0.393  4.155e-004      -3.381
Hfo_wOFe+        3.265e-005       0.031  3.265e-005      -4.486
Hfo_wOMn+        2.973e-005       0.028  2.973e-005      -4.527
Hfo_wOCa+        1.080e-005       0.010  1.080e-005      -4.967
Hfo_wOMg+        9.208e-006       0.009  9.208e-006      -5.036
Hfo_wO-          7.166e-006       0.007  7.166e-006      -5.145
Hfo_wOFeOH       1.290e-006       0.001  1.290e-006      -5.889
Hfo_wH2AsO3      2.649e-007       0.000  2.649e-007      -6.577
Hfo_wOHSO4-2     4.116e-010       0.000  4.116e-010      -9.385
Hfo_wSO4-        2.741e-010       0.000  2.741e-010      -9.562
Hfo_wOBa+        1.461e-010       0.000  1.461e-010      -9.835
Hfo_wOHAsO4-3    3.884e-015       0.000  3.884e-015     -14.411
Hfo_wHAsO4-      1.534e-016       0.000  1.534e-016     -15.814
Hfo_wH2AsO4      6.596e-018       0.000  6.596e-018     -17.181

Mno           
-4.601e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.528e-028       0.000  3.528e-028     -27.453
Mno_O3-2         2.420e-029       0.000  2.421e-029     -28.616
Mno_O3Ca         2.189e-029       0.000  2.189e-029     -28.660
Mno_O3HMn+       3.301e-030       0.000  3.301e-030     -29.481



Mno_O3H-         5.677e-031       0.000  5.678e-031     -30.246
Mno_O3Na-        5.134e-031       0.000  5.134e-031     -30.290
Mno_O3Mg         3.991e-031       0.000  3.991e-031     -30.399
Mno_O3HCa+       1.787e-031       0.000  1.787e-031     -30.748
Mno_O3Ba         1.393e-031       0.000  1.393e-031     -30.856
Mno_O3HMg+       2.206e-033       0.000  2.206e-033     -32.656
Mno_O3HBa+       2.035e-033       0.000  2.035e-033     -32.691
Mno_O3HNa        1.124e-033       0.000  1.124e-033     -32.949
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        4.713e-041       0.000  4.713e-041     -40.327
Mno_O3H3Cl       1.179e-043       0.000  1.179e-043     -42.928

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.368e-006  1.368e-006
Ba               5.434e-007  5.434e-007
C                6.996e-003  6.995e-003
Ca               1.799e-003  1.799e-003
Cl               9.873e-005  9.873e-005
Fe               4.092e-005  4.092e-005
K                1.893e-005  1.893e-005
Mg               8.557e-005  8.556e-005
Mn               3.040e-005  3.040e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.167      Charge balance
                                       pe  =  -4.189      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.018e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.418e-003
                       Total CO2 (mol/kg)  =  4.836e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.670e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.40
                               Iterations  =  23
                                  Total H  = 1.110227e+002
                                  Total O  = 5.551871e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.595e-007  1.469e-007    -6.797    -6.833    -0.036
   H+                    7.336e-008  6.813e-008    -7.135    -7.167    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.368e-006
   AsS(OH)(HS)-          1.366e-006  1.258e-006    -5.865    -5.900    -0.036
   H3AsO3                2.477e-009  2.480e-009    -8.606    -8.606     0.001
   H2AsO3-               2.798e-011  2.577e-011   -10.553   -10.589    -0.036
   As3S4(HS)2-           1.591e-014  1.465e-014   -13.798   -13.834    -0.036
   H4AsO3+               9.089e-017  8.371e-017   -16.041   -16.077    -0.036
   HAsO3-2               1.049e-018  7.548e-019   -17.979   -18.122    -0.143
   AsO3-3                4.637e-027  2.211e-027   -26.334   -26.655    -0.322
As(5)           1.840e-017
   HAsO4-2               1.040e-017  7.482e-018   -16.983   -17.126    -0.143
   H2AsO4-               8.000e-018  7.367e-018   -17.097   -17.133    -0.036
   AsO4-3                5.157e-022  2.459e-022   -21.288   -21.609    -0.322
   H3AsO4                1.000e-022  1.001e-022   -22.000   -21.999     0.001
Ba              5.434e-007
   Ba+2                  5.276e-007  3.796e-007    -6.278    -6.421    -0.143



   BaHCO3+               1.517e-008  1.397e-008    -7.819    -7.855    -0.036
   BaCO3                 5.175e-010  5.183e-010    -9.286    -9.285     0.001
   BaSO4                 3.053e-011  3.057e-011   -10.515   -10.515     0.001
   BaOH+                 2.050e-013  1.888e-013   -12.688   -12.724    -0.036
C(-4)           2.159e-003
   CH4                   2.159e-003  2.162e-003    -2.666    -2.665     0.001
C(4)            4.836e-003
   HCO3-                 4.158e-003  3.839e-003    -2.381    -2.416    -0.035
   CO2                   5.873e-004  5.881e-004    -3.231    -3.231     0.001
   CaHCO3+               6.664e-005  6.138e-005    -4.176    -4.212    -0.036
   MnHCO3+               5.727e-006  5.274e-006    -5.242    -5.278    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.639e-006  2.643e-006    -5.439    -5.578    -0.139
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.931e-006  2.700e-006    -5.533    -5.569    -0.036
   FeHCO3+               2.131e-006  1.963e-006    -5.671    -5.707    -0.036
   NaHCO3                4.313e-007  4.319e-007    -6.365    -6.365     0.001
   FeCO3                 3.236e-007  3.241e-007    -6.490    -6.489     0.001
   MgCO3                 1.514e-007  1.516e-007    -6.820    -6.819     0.001
   BaHCO3+               1.517e-008  1.397e-008    -7.819    -7.855    -0.036
   NaCO3-                1.069e-008  9.846e-009    -7.971    -8.007    -0.036
   BaCO3                 5.175e-010  5.183e-010    -9.286    -9.285     0.001
Ca              1.799e-003
   Ca+2                  1.727e-003  1.254e-003    -2.763    -2.902    -0.139
   CaHCO3+               6.664e-005  6.138e-005    -4.176    -4.212    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.013e-008  4.019e-008    -7.397    -7.396     0.001
   CaOH+                 3.315e-009  3.053e-009    -8.479    -8.515    -0.036
   CaHSO4+               1.741e-014  1.604e-014   -13.759   -13.795    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.083e-005    -4.006    -4.042    -0.036
   MnCl+                 6.194e-009  5.704e-009    -8.208    -8.244    -0.036
   FeCl+                 6.960e-010  6.410e-010    -9.157    -9.193    -0.036
   MnCl2                 2.259e-013  2.262e-013   -12.646   -12.646     0.001
   MnCl3-                6.144e-018  5.658e-018   -17.212   -17.247    -0.036
   FeCl+2                1.206e-025  8.676e-026   -24.919   -25.062    -0.143
   FeCl2+                3.822e-029  3.520e-029   -28.418   -28.453    -0.036
   FeCl3                 3.193e-034  3.197e-034   -33.496   -33.495     0.001
Fe(2)           4.092e-005
   Fe(HS)2               3.103e-005  3.108e-005    -4.508    -4.508     0.001
   Fe+2                  7.106e-006  5.113e-006    -5.148    -5.291    -0.143
   FeHCO3+               2.131e-006  1.963e-006    -5.671    -5.707    -0.036
   FeCO3                 3.236e-007  3.241e-007    -6.490    -6.489     0.001
   Fe(HS)3-              3.034e-007  2.795e-007    -6.518    -6.554    -0.036
   FeOH+                 2.576e-008  2.373e-008    -7.589    -7.625    -0.036
   FeCl+                 6.960e-010  6.410e-010    -9.157    -9.193    -0.036
   FeSO4                 1.459e-010  1.461e-010    -9.836    -9.835     0.001
   Fe(OH)2               2.960e-012  2.964e-012   -11.529   -11.528     0.001
   Fe(OH)3-              1.755e-015  1.616e-015   -14.756   -14.792    -0.036
   FeHSO4+               7.103e-017  6.541e-017   -16.149   -16.184    -0.036
Fe(3)           4.372e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.581e-014  1.457e-014   -13.801   -13.837    -0.036
   Fe(OH)4-              4.002e-016  3.686e-016   -15.398   -15.433    -0.036
   FeOH+2                4.166e-018  2.997e-018   -17.380   -17.523    -0.143
   Fe+3                  6.634e-023  3.163e-023   -22.178   -22.500    -0.322
   FeCl+2                1.206e-025  8.676e-026   -24.919   -25.062    -0.143
   FeSO4+                6.050e-026  5.572e-026   -25.218   -25.254    -0.036
   FeCl2+                3.822e-029  3.520e-029   -28.418   -28.453    -0.036
   Fe(SO4)2-             2.127e-031  1.959e-031   -30.672   -30.708    -0.036
   FeHSO4+2              1.413e-032  1.017e-032   -31.850   -31.993    -0.143
   Fe2(OH)2+4            9.023e-034  2.418e-034   -33.045   -33.617    -0.572
   FeCl3                 3.193e-034  3.197e-034   -33.496   -33.495     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.240   -45.133    -0.894
H(0)            1.564e-009
   H2                    7.819e-010  7.830e-010    -9.107    -9.106     0.001
K               1.893e-005



   K+                    1.893e-005  1.741e-005    -4.723    -4.759    -0.036
   KSO4-                 2.135e-011  1.966e-011   -10.671   -10.706    -0.036
Mg              8.557e-005
   Mg+2                  8.248e-005  6.011e-005    -4.084    -4.221    -0.137
   MgHCO3+               2.931e-006  2.700e-006    -5.533    -5.569    -0.036
   MgCO3                 1.514e-007  1.516e-007    -6.820    -6.819     0.001
   MgOH+                 3.478e-009  3.203e-009    -8.459    -8.494    -0.036
   MgSO4                 2.261e-009  2.264e-009    -8.646    -8.645     0.001
Mn(2)           3.040e-005
   Mn+2                  2.143e-005  1.542e-005    -4.669    -4.812    -0.143
   MnHCO3+               5.727e-006  5.274e-006    -5.242    -5.278    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.315e-009  5.816e-009    -8.200    -8.235    -0.036
   MnCl+                 6.194e-009  5.704e-009    -8.208    -8.244    -0.036
   MnSO4                 4.399e-010  4.405e-010    -9.357    -9.356     0.001
   MnCl2                 2.259e-013  2.262e-013   -12.646   -12.646     0.001
   MnCl3-                6.144e-018  5.658e-018   -17.212   -17.247    -0.036
   Mn(OH)3-              8.386e-019  7.724e-019   -18.076   -18.112    -0.036
Mn(3)           6.473e-035
   Mn+3                  6.473e-035  3.086e-035   -34.189   -34.511    -0.322
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.530   -82.673    -0.143
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.210   -96.246    -0.036
Na              2.175e-004
   Na+                   2.171e-004  2.001e-004    -3.663    -3.699    -0.035
   NaHCO3                4.313e-007  4.319e-007    -6.365    -6.365     0.001
   NaCO3-                1.069e-008  9.846e-009    -7.971    -8.007    -0.036
   NaSO4-                1.749e-010  1.611e-010    -9.757    -9.793    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.168   -74.168     0.001
S(-2)           2.087e-004
   HS-                   8.967e-005  8.258e-005    -4.047    -4.083    -0.036
   H2S                   4.912e-005  4.919e-005    -4.309    -4.308     0.001
   Fe(HS)2               3.103e-005  3.108e-005    -4.508    -4.508     0.001
   AsS(OH)(HS)-          1.366e-006  1.258e-006    -5.865    -5.900    -0.036
   S5-2                  4.070e-007  3.080e-007    -6.390    -6.511    -0.121
   Fe(HS)3-              3.034e-007  2.795e-007    -6.518    -6.554    -0.036
   S4-2                  2.402e-007  1.797e-007    -6.619    -6.745    -0.126
   S6-2                  2.085e-007  1.594e-007    -6.681    -6.797    -0.116
   S-2                   2.035e-010  1.464e-010    -9.691    -9.834    -0.143
   S3-2                  8.568e-011  6.332e-011   -10.067   -10.198    -0.131
   S2-2                  4.911e-012  3.594e-012   -11.309   -11.444    -0.136
   As3S4(HS)2-           1.591e-014  1.465e-014   -13.798   -13.834    -0.036
S(6)            2.652e-007
   SO4-2                 2.220e-007  1.607e-007    -6.654    -6.794    -0.140
   CaSO4                 4.013e-008  4.019e-008    -7.397    -7.396     0.001
   MgSO4                 2.261e-009  2.264e-009    -8.646    -8.645     0.001
   MnSO4                 4.399e-010  4.405e-010    -9.357    -9.356     0.001
   NaSO4-                1.749e-010  1.611e-010    -9.757    -9.793    -0.036
   FeSO4                 1.459e-010  1.461e-010    -9.836    -9.835     0.001
   BaSO4                 3.053e-011  3.057e-011   -10.515   -10.515     0.001
   KSO4-                 2.135e-011  1.966e-011   -10.671   -10.706    -0.036
   HSO4-                 1.156e-012  1.064e-012   -11.937   -11.973    -0.036
   CaHSO4+               1.741e-014  1.604e-014   -13.759   -13.795    -0.036
   FeHSO4+               7.103e-017  6.541e-017   -16.149   -16.184    -0.036
   FeSO4+                6.050e-026  5.572e-026   -25.218   -25.254    -0.036
   Fe(SO4)2-             2.127e-031  1.959e-031   -30.672   -30.708    -0.036
   FeHSO4+2              1.413e-032  1.017e-032   -31.850   -31.993    -0.143

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.34   -9.70   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.83  -17.21   -1.38  As2O3



Artinite         -9.29    0.31    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.23  -44.00    8.23  As2O5
As2S3(am)        -6.06  -50.96  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -12.37  -62.48  -50.11  Ba3(AsO4)2
Barite           -3.24  -13.21   -9.97  BaSO4
Birnessite      -28.12   15.48   43.60  MnO2
Bixbyite        -25.41  -26.02   -0.61  Mn2O3
Brucite          -6.73   10.11   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.02  -51.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.19   -2.67   -2.86  CH4
Claudetite      -15.87  -17.21   -1.34  As2O3
CO2(g)           -1.76   -3.23   -1.47  CO2
Dolomite         -1.19  -18.28  -17.09  CaMg(CO3)2
Dolomite(d)      -1.74  -18.28  -16.54  CaMg(CO3)2
Epsomite         -8.88  -11.02   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.21   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.08  -37.96  -45.03  Fe3S4
Gypsum           -5.12   -9.70   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.31   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.51   34.52   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.91  -37.88  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.32  -29.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.47  -43.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.64  -42.85   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.51  -41.79   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.44   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.77   -9.80   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.84   12.50   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.08  -14.19   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.69  -89.40   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.95  -57.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.61  -12.90    2.71  MnCl2:4H2O
MnS(Green)       -5.53   -1.73    3.80  MnS
MnSO4           -14.28  -11.61    2.67  MnSO4
Nahcolite        -5.57   -6.11   -0.55  NaHCO3
Natron          -11.67  -12.98   -1.31  Na2CO3:10H2O
Nesquehonite     -4.18   -9.80   -5.62  MgCO3:3H2O
Nsutite         -27.09   15.48   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -4.66  -50.96  -46.30  As2S3
Portlandite     -11.37   11.43   22.80  Ca(OH)2
Pyrite           10.98   -7.50  -18.48  FeS2
Pyrochroite      -5.68    9.52   15.20  Mn(OH)2
Pyrolusite      -25.90   15.48   41.38  MnO2
Realgar          -2.89  -22.83  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.86  -44.11  -20.25  FeAsO4:2H2O
Siderite          0.02  -10.87  -10.89  FeCO3
Siderite(d)(3)   -0.42  -10.87  -10.45  FeCO3
Sulfur           -3.19  -18.21  -15.03  S
Thenardite      -14.01  -14.19   -0.18  Na2SO4
Thermonatrite   -13.10  -12.98    0.13  Na2CO3:H2O



Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.44  -12.00   -8.56  BaCO3

Reaction step 25.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.15   15.45   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.830e-002 -1.695e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.292e-002 -7.564e-005
Manganite          -12.87   12.47   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.520e-005  2.520e-005
Siderite(d)(3)      -0.39  -10.84  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.45  -12.01   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.779e-004  Surface charge, eq

Hfo_s         
 2.646e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.444e-005       0.546  1.444e-005      -4.840
Hfo_sOMn+        1.066e-005       0.403  1.066e-005      -4.972
Hfo_sOFe+        1.061e-006       0.040  1.061e-006      -5.974
Hfo_sOH2+        1.677e-007       0.006  1.677e-007      -6.775
Hfo_sOH          1.210e-007       0.005  1.210e-007      -6.917
Hfo_sOHBa+2      1.320e-008       0.000  1.320e-008      -7.879
Hfo_sO-          2.001e-009       0.000  2.001e-009      -8.699

Hfo           
 6.779e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.632e-004       0.532  5.632e-004      -3.249
Hfo_wOH          4.064e-004       0.384  4.064e-004      -3.391
Hfo_wOFe+        3.324e-005       0.031  3.324e-005      -4.478
Hfo_wOMn+        2.843e-005       0.027  2.843e-005      -4.546
Hfo_wOCa+        1.033e-005       0.010  1.033e-005      -4.986



Hfo_wOMg+        8.656e-006       0.008  8.656e-006      -5.063
Hfo_wO-          6.717e-006       0.006  6.718e-006      -5.173
Hfo_wOFeOH       1.258e-006       0.001  1.258e-006      -5.900
Hfo_wH2AsO3      2.623e-007       0.000  2.623e-007      -6.581
Hfo_wOHSO4-2     3.833e-010       0.000  3.833e-010      -9.416
Hfo_wSO4-        2.663e-010       0.000  2.663e-010      -9.575
Hfo_wOBa+        1.365e-010       0.000  1.365e-010      -9.865
Hfo_wOHAsO4-3    3.403e-015       0.000  3.403e-015     -14.468
Hfo_wHAsO4-      1.464e-016       0.000  1.464e-016     -15.835
Hfo_wH2AsO4      6.564e-018       0.000  6.564e-018     -17.183

Mno           
-1.376e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.080e-029       0.000  1.080e-029     -28.966
Mno_O3-2         7.269e-031       0.000  7.269e-031     -30.139
Mno_O3Ca         6.704e-031       0.000  6.704e-031     -30.174
Mno_O3HMn+       1.055e-031       0.000  1.055e-031     -30.977
Mno_O3H-         1.779e-032       0.000  1.779e-032     -31.750
Mno_O3Na-        1.540e-032       0.000  1.541e-032     -31.812
Mno_O3Mg         1.202e-032       0.000  1.202e-032     -31.920
Mno_O3HCa+       5.710e-033       0.000  5.710e-033     -32.243
Mno_O3Ba         4.170e-033       0.000  4.170e-033     -32.380
Mno_O3HMg+       6.932e-035       0.000  6.932e-035     -34.159
Mno_O3HBa+       6.352e-035       0.000  6.352e-035     -34.197
Mno_O3HNa        3.517e-035       0.000  3.517e-035     -34.454
Mno_O3H2         3.269e-037       0.000  3.269e-037     -36.486
Mno_O3H3+        1.607e-042       0.000  1.607e-042     -41.794
Mno_O3H3Cl       4.018e-045       0.000  4.018e-045     -44.396

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.371e-006  1.371e-006
Ba               5.435e-007  5.435e-007
C                7.237e-003  7.237e-003
Ca               1.842e-003  1.842e-003
Cl               9.873e-005  9.873e-005
Fe               4.272e-005  4.272e-005
K                1.893e-005  1.893e-005
Mg               8.612e-005  8.612e-005
Mn               3.115e-005  3.115e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.148      Charge balance
                                       pe  =  -4.169      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.151e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.520e-003
                       Total CO2 (mol/kg)  =  4.978e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.772e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.42
                               Iterations  =  22
                                  Total H  = 1.110231e+002
                                  Total O  = 5.551904e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.530e-007  1.408e-007    -6.815    -6.851    -0.036
   H+                    7.659e-008  7.108e-008    -7.116    -7.148    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.371e-006
   AsS(OH)(HS)-          1.369e-006  1.259e-006    -5.864    -5.900    -0.036
   H3AsO3                2.507e-009  2.511e-009    -8.601    -8.600     0.001
   H2AsO3-               2.717e-011  2.501e-011   -10.566   -10.602    -0.036
   As3S4(HS)2-           1.739e-014  1.600e-014   -13.760   -13.796    -0.036
   H4AsO3+               9.608e-017  8.841e-017   -16.017   -16.053    -0.036
   HAsO3-2               9.788e-019  7.020e-019   -18.009   -18.154    -0.144
   AsO3-3                4.164e-027  1.971e-027   -26.381   -26.705    -0.325
As(5)           1.756e-017
   HAsO4-2               9.751e-018  6.993e-018   -17.011   -17.155    -0.144
   H2AsO4-               7.807e-018  7.184e-018   -17.108   -17.144    -0.036
   AsO4-3                4.654e-022  2.203e-022   -21.332   -21.657    -0.325
   H3AsO4                1.017e-022  1.019e-022   -21.992   -21.992     0.001
Ba              5.435e-007
   Ba+2                  5.275e-007  3.783e-007    -6.278    -6.422    -0.144
   BaHCO3+               1.547e-008  1.424e-008    -7.810    -7.847    -0.036
   BaCO3                 5.056e-010  5.063e-010    -9.296    -9.296     0.001
   BaSO4                 2.896e-011  2.900e-011   -10.538   -10.538     0.001
   BaOH+                 1.959e-013  1.803e-013   -12.708   -12.744    -0.036
C(-4)           2.259e-003
   CH4                   2.259e-003  2.262e-003    -2.646    -2.645     0.001
C(4)            4.978e-003
   HCO3-                 4.257e-003  3.927e-003    -2.371    -2.406    -0.035
   CO2                   6.268e-004  6.277e-004    -3.203    -3.202     0.001
   CaHCO3+               6.959e-005  6.404e-005    -4.157    -4.194    -0.036
   MnHCO3+               5.980e-006  5.503e-006    -5.223    -5.259    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.579e-006  2.591e-006    -5.446    -5.587    -0.140
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.010e-006  2.770e-006    -5.521    -5.558    -0.036
   FeHCO3+               2.369e-006  2.180e-006    -5.625    -5.662    -0.036
   NaHCO3                4.409e-007  4.415e-007    -6.356    -6.355     0.001
   FeCO3                 3.446e-007  3.451e-007    -6.463    -6.462     0.001
   MgCO3                 1.488e-007  1.490e-007    -6.827    -6.827     0.001
   BaHCO3+               1.547e-008  1.424e-008    -7.810    -7.847    -0.036
   NaCO3-                1.048e-008  9.646e-009    -7.980    -8.016    -0.036
   BaCO3                 5.056e-010  5.063e-010    -9.296    -9.296     0.001
Ca              1.842e-003
   Ca+2                  1.767e-003  1.278e-003    -2.753    -2.893    -0.141
   CaHCO3+               6.959e-005  6.404e-005    -4.157    -4.194    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.896e-008  3.902e-008    -7.409    -7.409     0.001
   CaOH+                 3.243e-009  2.985e-009    -8.489    -8.525    -0.036
   CaHSO4+               1.765e-014  1.625e-014   -13.753   -13.789    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.076e-005    -4.006    -4.042    -0.037
   MnCl+                 6.317e-009  5.813e-009    -8.200    -8.236    -0.036
   FeCl+                 7.557e-010  6.955e-010    -9.122    -9.158    -0.036
   MnCl2                 2.300e-013  2.303e-013   -12.638   -12.638     0.001
   MnCl3-                6.255e-018  5.756e-018   -17.204   -17.240    -0.036
   FeCl+2                1.373e-025  9.845e-026   -24.862   -25.007    -0.144
   FeCl2+                4.337e-029  3.991e-029   -28.363   -28.399    -0.036
   FeCl3                 3.617e-034  3.622e-034   -33.442   -33.441     0.001
Fe(2)           4.272e-005
   Fe(HS)2               3.194e-005  3.198e-005    -4.496    -4.495     0.001
   Fe+2                  7.741e-006  5.551e-006    -5.111    -5.256    -0.144
   FeHCO3+               2.369e-006  2.180e-006    -5.625    -5.662    -0.036
   FeCO3                 3.446e-007  3.451e-007    -6.463    -6.462     0.001
   Fe(HS)3-              3.043e-007  2.800e-007    -6.517    -6.553    -0.036
   FeOH+                 2.683e-008  2.469e-008    -7.571    -7.607    -0.036



   FeCl+                 7.557e-010  6.955e-010    -9.122    -9.158    -0.036
   FeSO4                 1.508e-010  1.510e-010    -9.822    -9.821     0.001
   Fe(OH)2               2.952e-012  2.957e-012   -11.530   -11.529     0.001
   Fe(OH)3-              1.679e-015  1.545e-015   -14.775   -14.811    -0.036
   FeHSO4+               7.666e-017  7.055e-017   -16.115   -16.152    -0.036
Fe(3)           4.440e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.651e-014  1.520e-014   -13.782   -13.818    -0.036
   Fe(OH)4-              3.839e-016  3.533e-016   -15.416   -15.452    -0.036
   FeOH+2                4.549e-018  3.262e-018   -17.342   -17.486    -0.144
   Fe+3                  7.590e-023  3.592e-023   -22.120   -22.445    -0.325
   FeCl+2                1.373e-025  9.845e-026   -24.862   -25.007    -0.144
   FeSO4+                6.547e-026  6.024e-026   -25.184   -25.220    -0.036
   FeCl2+                4.337e-029  3.991e-029   -28.363   -28.399    -0.036
   Fe(SO4)2-             2.191e-031  2.016e-031   -30.659   -30.696    -0.036
   FeHSO4+2              1.599e-032  1.147e-032   -31.796   -31.941    -0.144
   Fe2(OH)2+4            1.083e-033  2.865e-034   -32.965   -33.543    -0.578
   FeCl3                 3.617e-034  3.622e-034   -33.442   -33.441     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.139   -45.041    -0.902
H(0)            1.556e-009
   H2                    7.780e-010  7.791e-010    -9.109    -9.108     0.001
K               1.893e-005
   K+                    1.893e-005  1.740e-005    -4.723    -4.759    -0.037
   KSO4-                 2.032e-011  1.870e-011   -10.692   -10.728    -0.036
Mg              8.612e-005
   Mg+2                  8.295e-005  6.027e-005    -4.081    -4.220    -0.139
   MgHCO3+               3.010e-006  2.770e-006    -5.521    -5.558    -0.036
   MgCO3                 1.488e-007  1.490e-007    -6.827    -6.827     0.001
   MgOH+                 3.345e-009  3.078e-009    -8.476    -8.512    -0.036
   MgSO4                 2.158e-009  2.161e-009    -8.666    -8.665     0.001
Mn(2)           3.115e-005
   Mn+2                  2.192e-005  1.572e-005    -4.659    -4.803    -0.144
   MnHCO3+               5.980e-006  5.503e-006    -5.223    -5.259    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.317e-009  5.813e-009    -8.200    -8.236    -0.036
   MnOH+                 6.177e-009  5.685e-009    -8.209    -8.245    -0.036
   MnSO4                 4.270e-010  4.277e-010    -9.370    -9.369     0.001
   MnCl2                 2.300e-013  2.303e-013   -12.638   -12.638     0.001
   MnCl3-                6.255e-018  5.756e-018   -17.204   -17.240    -0.036
   Mn(OH)3-              7.537e-019  6.936e-019   -18.123   -18.159    -0.036
Mn(3)           6.956e-035
   Mn+3                  6.956e-035  3.292e-035   -34.158   -34.483    -0.325
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.589   -82.734    -0.144
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.251   -96.287    -0.036
Na              2.175e-004
   Na+                   2.171e-004  1.999e-004    -3.663    -3.699    -0.036
   NaHCO3                4.409e-007  4.415e-007    -6.356    -6.355     0.001
   NaCO3-                1.048e-008  9.646e-009    -7.980    -8.016    -0.036
   NaSO4-                1.665e-010  1.533e-010    -9.778    -9.815    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.164   -74.163     0.001
S(-2)           2.088e-004
   HS-                   8.737e-005  8.040e-005    -4.059    -4.095    -0.036
   H2S                   4.989e-005  4.996e-005    -4.302    -4.301     0.001
   Fe(HS)2               3.194e-005  3.198e-005    -4.496    -4.495     0.001
   AsS(OH)(HS)-          1.369e-006  1.259e-006    -5.864    -5.900    -0.036
   S5-2                  3.807e-007  2.874e-007    -6.419    -6.541    -0.122
   Fe(HS)3-              3.043e-007  2.800e-007    -6.517    -6.553    -0.036
   S4-2                  2.247e-007  1.677e-007    -6.648    -6.775    -0.127
   S6-2                  1.950e-007  1.488e-007    -6.710    -6.827    -0.117
   S-2                   1.905e-010  1.366e-010    -9.720    -9.864    -0.144
   S3-2                  8.017e-011  5.909e-011   -10.096   -10.228    -0.132
   S2-2                  4.596e-012  3.354e-012   -11.338   -11.474    -0.137
   As3S4(HS)2-           1.739e-014  1.600e-014   -13.760   -13.796    -0.036
S(6)            2.539e-007



   SO4-2                 2.120e-007  1.530e-007    -6.674    -6.815    -0.142
   CaSO4                 3.896e-008  3.902e-008    -7.409    -7.409     0.001
   MgSO4                 2.158e-009  2.161e-009    -8.666    -8.665     0.001
   MnSO4                 4.270e-010  4.277e-010    -9.370    -9.369     0.001
   NaSO4-                1.665e-010  1.533e-010    -9.778    -9.815    -0.036
   FeSO4                 1.508e-010  1.510e-010    -9.822    -9.821     0.001
   BaSO4                 2.896e-011  2.900e-011   -10.538   -10.538     0.001
   KSO4-                 2.032e-011  1.870e-011   -10.692   -10.728    -0.036
   HSO4-                 1.149e-012  1.057e-012   -11.940   -11.976    -0.036
   CaHSO4+               1.765e-014  1.625e-014   -13.753   -13.789    -0.036
   FeHSO4+               7.666e-017  7.055e-017   -16.115   -16.152    -0.036
   FeSO4+                6.547e-026  6.024e-026   -25.184   -25.220    -0.036
   Fe(SO4)2-             2.191e-031  2.016e-031   -30.659   -30.696    -0.036
   FeHSO4+2              1.599e-032  1.147e-032   -31.796   -31.941    -0.144

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.35   -9.71   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.82  -17.20   -1.38  As2O3
Artinite         -9.33    0.27    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.21  -43.98    8.23  As2O5
As2S3(am)        -6.03  -50.93  -44.90  As2S3
As_native        -5.01  -17.54  -12.53  As
Ba3(AsO4)2      -12.47  -62.58  -50.11  Ba3(AsO4)2
Barite           -3.27  -13.24   -9.97  BaSO4
Birnessite      -28.15   15.45   43.60  MnO2
Bixbyite        -25.46  -26.08   -0.61  Mn2O3
Brucite          -6.76   10.08   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.09  -51.99  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.21   -2.65   -2.86  CH4
Claudetite      -15.86  -17.20   -1.34  As2O3
CO2(g)           -1.73   -3.20   -1.47  CO2
Dolomite         -1.20  -18.29  -17.09  CaMg(CO3)2
Dolomite(d)      -1.75  -18.29  -16.54  CaMg(CO3)2
Epsomite         -8.90  -11.04   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.20   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.10  -37.93  -45.03  Fe3S4
Gypsum           -5.13   -9.71   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.30   -4.30   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.59   34.44   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.93  -37.90  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.39  -29.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.45  -43.28   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.63  -42.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.49  -41.77   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.83  -45.22   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.20   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.78   -9.81   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.87   12.47   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.10  -14.21   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.70  -89.41   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.02  -57.73  -28.71  Mn3(AsO4)2:8H2O



MnCl2:4H2O      -15.60  -12.89    2.71  MnCl2:4H2O
MnS(Green)       -5.55   -1.75    3.80  MnS
MnSO4           -14.29  -11.62    2.67  MnSO4
Nahcolite        -5.56   -6.11   -0.55  NaHCO3
Natron          -11.67  -12.99   -1.31  Na2CO3:10H2O
Nesquehonite     -4.19   -9.81   -5.62  MgCO3:3H2O
Nsutite         -27.11   15.45   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -4.63  -50.93  -46.30  As2S3
Portlandite     -11.40   11.40   22.80  Ca(OH)2
Pyrite           10.99   -7.49  -18.48  FeS2
Pyrochroite      -5.71    9.49   15.20  Mn(OH)2
Pyrolusite      -25.93   15.45   41.38  MnO2
Realgar          -2.88  -22.82  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.85  -44.10  -20.25  FeAsO4:2H2O
Siderite          0.05  -10.84  -10.89  FeCO3
Siderite(d)(3)   -0.39  -10.84  -10.45  FeCO3
Sulfur           -3.18  -18.20  -15.03  S
Thenardite      -14.03  -14.21   -0.18  Na2SO4
Thermonatrite   -13.11  -12.98    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.45  -12.01   -8.56  BaCO3

Reaction step 26.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.17   15.43   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.826e-002 -1.737e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.292e-002 -7.801e-005
Manganite          -12.89   12.45   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.594e-005  2.594e-005
Siderite(d)(3)      -0.37  -10.82  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.46  -12.02   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.878e-004  Surface charge, eq

Hfo_s         
 2.646e-005  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.466e-005       0.554  1.466e-005      -4.834
Hfo_sOMn+        1.039e-005       0.393  1.039e-005      -4.983
Hfo_sOFe+        1.098e-006       0.042  1.098e-006      -5.959
Hfo_sOH2+        1.741e-007       0.007  1.741e-007      -6.759
Hfo_sOH          1.206e-007       0.005  1.206e-007      -6.919
Hfo_sOHBa+2      1.311e-008       0.000  1.311e-008      -7.882
Hfo_sO-          1.914e-009       0.000  1.914e-009      -8.718

Hfo           
 6.878e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.740e-004       0.542  5.740e-004      -3.241
Hfo_wOH          3.976e-004       0.376  3.976e-004      -3.401
Hfo_wOFe+        3.379e-005       0.032  3.379e-005      -4.471
Hfo_wOMn+        2.721e-005       0.026  2.721e-005      -4.565
Hfo_wOCa+        9.883e-006       0.009  9.883e-006      -5.005
Hfo_wOMg+        8.148e-006       0.008  8.149e-006      -5.089
Hfo_wO-          6.309e-006       0.006  6.309e-006      -5.200
Hfo_wOFeOH       1.228e-006       0.001  1.228e-006      -5.911
Hfo_wH2AsO3      2.599e-007       0.000  2.599e-007      -6.585
Hfo_wOHSO4-2     3.575e-010       0.000  3.576e-010      -9.447
Hfo_wSO4-        2.588e-010       0.000  2.588e-010      -9.587
Hfo_wOBa+        1.277e-010       0.000  1.277e-010      -9.894
Hfo_wOHAsO4-3    2.997e-015       0.000  2.997e-015     -14.523
Hfo_wHAsO4-      1.399e-016       0.000  1.399e-016     -15.854
Hfo_wH2AsO4      6.535e-018       0.000  6.536e-018     -17.185

Mno           
-3.861e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.104e-028       0.000  3.104e-028     -27.508
Mno_O3-2         2.049e-029       0.000  2.049e-029     -28.688
Mno_O3Ca         1.926e-029       0.000  1.926e-029     -28.715
Mno_O3HMn+       3.157e-030       0.000  3.157e-030     -29.501
Mno_O3H-         5.224e-031       0.000  5.224e-031     -30.282
Mno_O3Na-        4.339e-031       0.000  4.339e-031     -30.363
Mno_O3Mg         3.396e-031       0.000  3.396e-031     -30.469
Mno_O3HCa+       1.709e-031       0.000  1.709e-031     -30.767
Mno_O3Ba         1.171e-031       0.000  1.171e-031     -30.931
Mno_O3HMg+       2.040e-033       0.000  2.040e-033     -32.690
Mno_O3HBa+       1.859e-033       0.000  1.859e-033     -32.731
Mno_O3HNa        1.032e-033       0.000  1.032e-033     -32.986
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        5.123e-041       0.000  5.123e-041     -40.291
Mno_O3H3Cl       1.279e-043       0.000  1.279e-043     -42.893

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.373e-006  1.373e-006
Ba               5.436e-007  5.436e-007
C                7.479e-003  7.478e-003
Ca               1.884e-003  1.884e-003
Cl               9.873e-005  9.873e-005
Fe               4.453e-005  4.453e-005
K                1.893e-005  1.893e-005



Mg               8.663e-005  8.662e-005
Mn               3.189e-005  3.189e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.131      Charge balance
                                       pe  =  -4.150      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.281e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.620e-003
                       Total CO2 (mol/kg)  =  5.120e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.870e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.44
                               Iterations  =  29
                                  Total H  = 1.110235e+002
                                  Total O  = 5.551937e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.470e-007  1.352e-007    -6.833    -6.869    -0.036
   H+                    7.983e-008  7.404e-008    -7.098    -7.131    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.373e-006
   AsS(OH)(HS)-          1.371e-006  1.261e-006    -5.863    -5.899    -0.036
   H3AsO3                2.539e-009  2.543e-009    -8.595    -8.595     0.001
   H2AsO3-               2.644e-011  2.431e-011   -10.578   -10.614    -0.036
   As3S4(HS)2-           1.894e-014  1.741e-014   -13.723   -13.759    -0.036
   H4AsO3+               1.014e-016  9.328e-017   -15.994   -16.030    -0.036
   HAsO3-2               9.164e-019  6.551e-019   -18.038   -18.184    -0.146
   AsO3-3                3.757e-027  1.765e-027   -26.425   -26.753    -0.328
As(5)           1.681e-017
   HAsO4-2               9.174e-018  6.558e-018   -17.037   -17.183    -0.146
   H2AsO4-               7.633e-018  7.019e-018   -17.117   -17.154    -0.036
   AsO4-3                4.220e-022  1.983e-022   -21.375   -21.703    -0.328
   H3AsO4                1.035e-022  1.037e-022   -21.985   -21.984     0.001
Ba              5.436e-007
   Ba+2                  5.273e-007  3.769e-007    -6.278    -6.424    -0.146
   BaHCO3+               1.577e-008  1.450e-008    -7.802    -7.839    -0.036
   BaCO3                 4.944e-010  4.951e-010    -9.306    -9.305     0.001
   BaSO4                 2.751e-011  2.755e-011   -10.560   -10.560     0.001
   BaOH+                 1.876e-013  1.725e-013   -12.727   -12.763    -0.036
C(-4)           2.358e-003
   CH4                   2.358e-003  2.362e-003    -2.627    -2.627     0.001
C(4)            5.120e-003
   HCO3-                 4.355e-003  4.014e-003    -2.361    -2.396    -0.035
   CO2                   6.674e-004  6.684e-004    -3.176    -3.175     0.001
   CaHCO3+               7.255e-005  6.671e-005    -4.139    -4.176    -0.036
   MnHCO3+               6.234e-006  5.732e-006    -5.205    -5.242    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.522e-006  2.542e-006    -5.453    -5.595    -0.142
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.086e-006  2.837e-006    -5.511    -5.547    -0.036
   FeHCO3+               2.623e-006  2.412e-006    -5.581    -5.618    -0.036
   NaHCO3                4.503e-007  4.509e-007    -6.347    -6.346     0.001
   FeCO3                 3.660e-007  3.665e-007    -6.437    -6.436     0.001
   MgCO3                 1.463e-007  1.466e-007    -6.835    -6.834     0.001
   BaHCO3+               1.577e-008  1.450e-008    -7.802    -7.839    -0.036
   NaCO3-                1.028e-008  9.457e-009    -7.988    -8.024    -0.036
   BaCO3                 4.944e-010  4.951e-010    -9.306    -9.305     0.001
Ca              1.884e-003



   Ca+2                  1.806e-003  1.303e-003    -2.743    -2.885    -0.142
   CaHCO3+               7.255e-005  6.671e-005    -4.139    -4.176    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.786e-008  3.792e-008    -7.422    -7.421     0.001
   CaOH+                 3.175e-009  2.920e-009    -8.498    -8.535    -0.036
   CaHSO4+               1.789e-014  1.645e-014   -13.747   -13.784    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.068e-005    -4.006    -4.042    -0.037
   MnCl+                 6.438e-009  5.919e-009    -8.191    -8.228    -0.036
   FeCl+                 8.181e-010  7.523e-010    -9.087    -9.124    -0.036
   MnCl2                 2.340e-013  2.343e-013   -12.631   -12.630     0.001
   MnCl3-                6.364e-018  5.852e-018   -17.196   -17.233    -0.036
   FeCl+2                1.556e-025  1.112e-025   -24.808   -24.954    -0.146
   FeCl2+                4.899e-029  4.505e-029   -28.310   -28.346    -0.036
   FeCl3                 4.079e-034  4.085e-034   -33.389   -33.389     0.001
Fe(2)           4.453e-005
   Fe(HS)2               3.280e-005  3.285e-005    -4.484    -4.484     0.001
   Fe+2                  8.406e-006  6.010e-006    -5.075    -5.221    -0.146
   FeHCO3+               2.623e-006  2.412e-006    -5.581    -5.618    -0.036
   FeCO3                 3.660e-007  3.665e-007    -6.437    -6.436     0.001
   Fe(HS)3-              3.046e-007  2.801e-007    -6.516    -6.553    -0.036
   FeOH+                 2.791e-008  2.566e-008    -7.554    -7.591    -0.036
   FeCl+                 8.181e-010  7.523e-010    -9.087    -9.124    -0.036
   FeSO4                 1.556e-010  1.559e-010    -9.808    -9.807     0.001
   Fe(OH)2               2.945e-012  2.949e-012   -11.531   -11.530     0.001
   Fe(OH)3-              1.609e-015  1.480e-015   -14.793   -14.830    -0.036
   FeHSO4+               8.250e-017  7.586e-017   -16.084   -16.120    -0.036
Fe(3)           4.509e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.722e-014  1.583e-014   -13.764   -13.801    -0.036
   Fe(OH)4-              3.688e-016  3.391e-016   -15.433   -15.470    -0.036
   FeOH+2                4.952e-018  3.540e-018   -17.305   -17.451    -0.146
   Fe+3                  8.641e-023  4.061e-023   -22.063   -22.391    -0.328
   FeCl+2                1.556e-025  1.112e-025   -24.808   -24.954    -0.146
   FeSO4+                7.062e-026  6.494e-026   -25.151   -25.188    -0.036
   FeCl2+                4.899e-029  4.505e-029   -28.310   -28.346    -0.036
   Fe(SO4)2-             2.253e-031  2.072e-031   -30.647   -30.684    -0.036
   FeHSO4+2              1.801e-032  1.288e-032   -31.744   -31.890    -0.146
   Fe2(OH)2+4            1.292e-033  3.374e-034   -32.889   -33.472    -0.583
   FeCl3                 4.079e-034  4.085e-034   -33.389   -33.389     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.041   -44.952    -0.911
H(0)            1.548e-009
   H2                    7.742e-010  7.753e-010    -9.111    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.738e-005    -4.723    -4.760    -0.037
   KSO4-                 1.937e-011  1.782e-011   -10.713   -10.749    -0.036
Mg              8.663e-005
   Mg+2                  8.339e-005  6.041e-005    -4.079    -4.219    -0.140
   MgHCO3+               3.086e-006  2.837e-006    -5.511    -5.547    -0.036
   MgCO3                 1.463e-007  1.466e-007    -6.835    -6.834     0.001
   MgOH+                 3.221e-009  2.962e-009    -8.492    -8.528    -0.036
   MgSO4                 2.062e-009  2.065e-009    -8.686    -8.685     0.001
Mn(2)           3.189e-005
   Mn+2                  2.241e-005  1.602e-005    -4.649    -4.795    -0.146
   MnHCO3+               6.234e-006  5.732e-006    -5.205    -5.242    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.438e-009  5.919e-009    -8.191    -8.228    -0.036
   MnOH+                 6.048e-009  5.562e-009    -8.218    -8.255    -0.036
   MnSO4                 4.150e-010  4.156e-010    -9.382    -9.381     0.001
   MnCl2                 2.340e-013  2.343e-013   -12.631   -12.630     0.001
   MnCl3-                6.364e-018  5.852e-018   -17.196   -17.233    -0.036
   Mn(OH)3-              6.800e-019  6.253e-019   -18.167   -18.204    -0.036
Mn(3)           7.456e-035
   Mn+3                  7.456e-035  3.504e-035   -34.128   -34.455    -0.328
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.647   -82.792    -0.146
Mn(7)           0.000e+000



   MnO4-                 0.000e+000  0.000e+000   -96.290   -96.327    -0.036
Na              2.175e-004
   Na+                   2.171e-004  1.998e-004    -3.663    -3.699    -0.036
   NaHCO3                4.503e-007  4.509e-007    -6.347    -6.346     0.001
   NaCO3-                1.028e-008  9.457e-009    -7.988    -8.024    -0.036
   NaSO4-                1.588e-010  1.460e-010    -9.799    -9.836    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.160   -74.159     0.001
S(-2)           2.088e-004
   HS-                   8.517e-005  7.831e-005    -4.070    -4.106    -0.036
   H2S                   5.062e-005  5.070e-005    -4.296    -4.295     0.001
   Fe(HS)2               3.280e-005  3.285e-005    -4.484    -4.484     0.001
   AsS(OH)(HS)-          1.371e-006  1.261e-006    -5.863    -5.899    -0.036
   S5-2                  3.568e-007  2.687e-007    -6.448    -6.571    -0.123
   Fe(HS)3-              3.046e-007  2.801e-007    -6.516    -6.553    -0.036
   S4-2                  2.106e-007  1.568e-007    -6.677    -6.805    -0.128
   S6-2                  1.827e-007  1.391e-007    -6.738    -6.857    -0.118
   S-2                   1.787e-010  1.277e-010    -9.748    -9.894    -0.146
   S3-2                  7.516e-011  5.525e-011   -10.124   -10.258    -0.134
   S2-2                  4.310e-012  3.136e-012   -11.366   -11.504    -0.138
   As3S4(HS)2-           1.894e-014  1.741e-014   -13.723   -13.759    -0.036
S(6)            2.435e-007
   SO4-2                 2.028e-007  1.458e-007    -6.693    -6.836    -0.143
   CaSO4                 3.786e-008  3.792e-008    -7.422    -7.421     0.001
   MgSO4                 2.062e-009  2.065e-009    -8.686    -8.685     0.001
   MnSO4                 4.150e-010  4.156e-010    -9.382    -9.381     0.001
   NaSO4-                1.588e-010  1.460e-010    -9.799    -9.836    -0.036
   FeSO4                 1.556e-010  1.559e-010    -9.808    -9.807     0.001
   BaSO4                 2.751e-011  2.755e-011   -10.560   -10.560     0.001
   KSO4-                 1.937e-011  1.782e-011   -10.713   -10.749    -0.036
   HSO4-                 1.142e-012  1.050e-012   -11.942   -11.979    -0.036
   CaHSO4+               1.789e-014  1.645e-014   -13.747   -13.784    -0.036
   FeHSO4+               8.250e-017  7.586e-017   -16.084   -16.120    -0.036
   FeSO4+                7.062e-026  6.494e-026   -25.151   -25.188    -0.036
   Fe(SO4)2-             2.253e-031  2.072e-031   -30.647   -30.684    -0.036
   FeHSO4+2              1.801e-032  1.288e-032   -31.744   -31.890    -0.146

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.36   -9.72   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.81  -17.19   -1.38  As2O3
Artinite         -9.37    0.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.20  -43.97    8.23  As2O5
As2S3(am)        -6.00  -50.90  -44.90  As2S3
As_native        -5.00  -17.54  -12.53  As
Ba3(AsO4)2      -12.57  -62.68  -50.11  Ba3(AsO4)2
Barite           -3.29  -13.26   -9.97  BaSO4
Birnessite      -28.17   15.43   43.60  MnO2
Bixbyite        -25.52  -26.13   -0.61  Mn2O3
Brucite          -6.80   10.04   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.16  -52.06  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.23   -2.63   -2.86  CH4
Claudetite      -15.85  -17.19   -1.34  As2O3
CO2(g)           -1.71   -3.17   -1.47  CO2
Dolomite         -1.20  -18.29  -17.09  CaMg(CO3)2
Dolomite(d)      -1.75  -18.29  -16.54  CaMg(CO3)2
Epsomite         -8.92  -11.06   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.20   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.13  -37.91  -45.03  Fe3S4



Gypsum           -5.14   -9.72   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.30   -4.30   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.67   34.36   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.95  -37.92  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.45  -29.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.44  -43.27   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.61  -42.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.48  -41.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.80  -45.19   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.20   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.78   -9.81   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.89   12.45   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.12  -14.24   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.71  -89.42   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.08  -57.79  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.59  -12.88    2.71  MnCl2:4H2O
MnS(Green)       -5.57   -1.77    3.80  MnS
MnSO4           -14.30  -11.63    2.67  MnSO4
Nahcolite        -5.55   -6.10   -0.55  NaHCO3
Natron          -11.68  -12.99   -1.31  Na2CO3:10H2O
Nesquehonite     -4.19   -9.81   -5.62  MgCO3:3H2O
Nsutite         -27.14   15.43   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -4.60  -50.90  -46.30  As2S3
Portlandite     -11.42   11.38   22.80  Ca(OH)2
Pyrite           11.01   -7.47  -18.48  FeS2
Pyrochroite      -5.73    9.47   15.20  Mn(OH)2
Pyrolusite      -25.95   15.43   41.38  MnO2
Realgar          -2.87  -22.81  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.85  -44.09  -20.25  FeAsO4:2H2O
Siderite          0.07  -10.82  -10.89  FeCO3
Siderite(d)(3)   -0.37  -10.82  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.06  -14.24   -0.18  Na2SO4
Thermonatrite   -13.12  -12.99    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.46  -12.02   -8.56  BaCO3

Reaction step 27.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000



O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.20   15.40   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.822e-002 -1.779e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.292e-002 -8.036e-005
Manganite          -12.92   12.42   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.659e-005  2.659e-005
Siderite(d)(3)      -0.34  -10.79  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.47  -12.03   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.972e-004  Surface charge, eq

Hfo_s         
 2.646e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.488e-005       0.562  1.488e-005      -4.827
Hfo_sOMn+        1.013e-005       0.383  1.013e-005      -4.994
Hfo_sOFe+        1.135e-006       0.043  1.135e-006      -5.945
Hfo_sOH2+        1.804e-007       0.007  1.804e-007      -6.744
Hfo_sOH          1.201e-007       0.005  1.201e-007      -6.920
Hfo_sOHBa+2      1.301e-008       0.000  1.301e-008      -7.886
Hfo_sO-          1.832e-009       0.000  1.832e-009      -8.737

Hfo           
 6.972e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.844e-004       0.552  5.844e-004      -3.233
Hfo_wOH          3.891e-004       0.368  3.891e-004      -3.410
Hfo_wOFe+        3.432e-005       0.032  3.432e-005      -4.464
Hfo_wOMn+        2.607e-005       0.025  2.607e-005      -4.584
Hfo_wOCa+        9.470e-006       0.009  9.470e-006      -5.024
Hfo_wOMg+        7.681e-006       0.007  7.681e-006      -5.115
Hfo_wO-          5.935e-006       0.006  5.936e-006      -5.227
Hfo_wOFeOH       1.199e-006       0.001  1.199e-006      -5.921
Hfo_wH2AsO3      2.577e-007       0.000  2.577e-007      -6.589
Hfo_wOHSO4-2     3.341e-010       0.000  3.341e-010      -9.476
Hfo_wSO4-        2.515e-010       0.000  2.515e-010      -9.599
Hfo_wOBa+        1.197e-010       0.000  1.197e-010      -9.922
Hfo_wOHAsO4-3    2.653e-015       0.000  2.653e-015     -14.576
Hfo_wHAsO4-      1.340e-016       0.000  1.340e-016     -15.873
Hfo_wH2AsO4      6.511e-018       0.000  6.511e-018     -17.186

Mno           
-9.768e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.035e-030       0.000  8.036e-030     -29.095
Mno_O3-2         5.208e-031       0.000  5.208e-031     -30.283
Mno_O3Ca         4.986e-031       0.000  4.986e-031     -30.302
Mno_O3HMn+       8.501e-032       0.000  8.501e-032     -31.071
Mno_O3H-         1.381e-032       0.000  1.381e-032     -31.860



Mno_O3Na-        1.102e-032       0.000  1.102e-032     -31.958
Mno_O3Mg         8.647e-033       0.000  8.647e-033     -32.063
Mno_O3HCa+       4.602e-033       0.000  4.602e-033     -32.337
Mno_O3Ba         2.967e-033       0.000  2.967e-033     -32.528
Mno_O3HMg+       5.405e-035       0.000  5.405e-035     -34.267
Mno_O3HBa+       4.898e-035       0.000  4.898e-035     -34.310
Mno_O3HNa        2.727e-035       0.000  2.727e-035     -34.564
Mno_O3H2         2.750e-037       0.000  2.750e-037     -36.561
Mno_O3H3+        1.466e-042       0.000  1.466e-042     -41.834
Mno_O3H3Cl       3.657e-045       0.000  3.657e-045     -44.437

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.376e-006  1.376e-006
Ba               5.437e-007  5.437e-007
C                7.719e-003  7.719e-003
Ca               1.926e-003  1.926e-003
Cl               9.873e-005  9.873e-005
Fe               4.634e-005  4.634e-005
K                1.893e-005  1.893e-005
Mg               8.709e-005  8.709e-005
Mn               3.263e-005  3.263e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.113      Charge balance
                                       pe  =  -4.132      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.411e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.719e-003
                       Total CO2 (mol/kg)  =  5.261e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.964e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.46
                               Iterations  =  32
                                  Total H  = 1.110239e+002
                                  Total O  = 5.551970e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.414e-007  1.300e-007    -6.849    -6.886    -0.037
   H+                    8.310e-008  7.702e-008    -7.080    -7.113    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.376e-006
   AsS(OH)(HS)-          1.373e-006  1.262e-006    -5.862    -5.899    -0.037
   H3AsO3                2.572e-009  2.576e-009    -8.590    -8.589     0.001
   H2AsO3-               2.577e-011  2.368e-011   -10.589   -10.626    -0.037
   As3S4(HS)2-           2.056e-014  1.889e-014   -13.687   -13.724    -0.037
   H4AsO3+               1.070e-016  9.830e-017   -15.971   -16.007    -0.037
   HAsO3-2               8.607e-019  6.134e-019   -18.065   -18.212    -0.147
   AsO3-3                3.405e-027  1.589e-027   -26.468   -26.799    -0.331
As(5)           1.613e-017
   HAsO4-2               8.657e-018  6.170e-018   -17.063   -17.210    -0.147
   H2AsO4-               7.476e-018  6.869e-018   -17.126   -17.163    -0.037
   AsO4-3                3.843e-022  1.793e-022   -21.415   -21.746    -0.331
   H3AsO4                1.054e-022  1.056e-022   -21.977   -21.977     0.001
Ba              5.437e-007
   Ba+2                  5.271e-007  3.757e-007    -6.278    -6.425    -0.147
   BaHCO3+               1.607e-008  1.476e-008    -7.794    -7.831    -0.037



   BaCO3                 4.837e-010  4.844e-010    -9.315    -9.315     0.001
   BaSO4                 2.618e-011  2.622e-011   -10.582   -10.581     0.001
   BaOH+                 1.798e-013  1.652e-013   -12.745   -12.782    -0.037
C(-4)           2.458e-003
   CH4                   2.458e-003  2.462e-003    -2.609    -2.609     0.001
C(4)            5.261e-003
   HCO3-                 4.451e-003  4.100e-003    -2.352    -2.387    -0.036
   CO2                   7.090e-004  7.101e-004    -3.149    -3.149     0.001
   CaHCO3+               7.552e-005  6.939e-005    -4.122    -4.159    -0.037
   MnHCO3+               6.490e-006  5.963e-006    -5.188    -5.225    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.468e-006  2.496e-006    -5.460    -5.603    -0.143
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.160e-006  2.903e-006    -5.500    -5.537    -0.037
   FeHCO3+               2.895e-006  2.660e-006    -5.538    -5.575    -0.037
   NaHCO3                4.595e-007  4.602e-007    -6.338    -6.337     0.001
   FeCO3                 3.879e-007  3.885e-007    -6.411    -6.411     0.001
   MgCO3                 1.440e-007  1.442e-007    -6.842    -6.841     0.001
   BaHCO3+               1.607e-008  1.476e-008    -7.794    -7.831    -0.037
   NaCO3-                1.010e-008  9.278e-009    -7.996    -8.033    -0.037
   BaCO3                 4.837e-010  4.844e-010    -9.315    -9.315     0.001
Ca              1.926e-003
   Ca+2                  1.845e-003  1.327e-003    -2.734    -2.877    -0.143
   CaHCO3+               7.552e-005  6.939e-005    -4.122    -4.159    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.682e-008  3.688e-008    -7.434    -7.433     0.001
   CaOH+                 3.112e-009  2.859e-009    -8.507    -8.544    -0.037
   CaHSO4+               1.811e-014  1.664e-014   -13.742   -13.779    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.061e-005    -4.006    -4.043    -0.037
   MnCl+                 6.556e-009  6.024e-009    -8.183    -8.220    -0.037
   FeCl+                 8.831e-010  8.114e-010    -9.054    -9.091    -0.037
   MnCl2                 2.379e-013  2.383e-013   -12.624   -12.623     0.001
   MnCl3-                6.472e-018  5.946e-018   -17.189   -17.226    -0.037
   FeCl+2                1.755e-025  1.251e-025   -24.756   -24.903    -0.147
   FeCl2+                5.509e-029  5.062e-029   -28.259   -28.296    -0.037
   FeCl3                 4.580e-034  4.587e-034   -33.339   -33.338     0.001
Fe(2)           4.634e-005
   Fe(HS)2               3.362e-005  3.367e-005    -4.473    -4.473     0.001
   Fe+2                  9.103e-006  6.487e-006    -5.041    -5.188    -0.147
   FeHCO3+               2.895e-006  2.660e-006    -5.538    -5.575    -0.037
   FeCO3                 3.879e-007  3.885e-007    -6.411    -6.411     0.001
   Fe(HS)3-              3.046e-007  2.798e-007    -6.516    -6.553    -0.037
   FeOH+                 2.898e-008  2.663e-008    -7.538    -7.575    -0.037
   FeCl+                 8.831e-010  8.114e-010    -9.054    -9.091    -0.037
   FeSO4                 1.604e-010  1.607e-010    -9.795    -9.794     0.001
   Fe(OH)2               2.938e-012  2.942e-012   -11.532   -11.531     0.001
   Fe(OH)3-              1.544e-015  1.419e-015   -14.811   -14.848    -0.037
   FeHSO4+               8.853e-017  8.134e-017   -16.053   -16.090    -0.037
Fe(3)           4.578e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.792e-014  1.647e-014   -13.747   -13.783    -0.037
   Fe(OH)4-              3.548e-016  3.260e-016   -15.450   -15.487    -0.037
   FeOH+2                5.375e-018  3.831e-018   -17.270   -17.417    -0.147
   Fe+3                  9.794e-023  4.571e-023   -22.009   -22.340    -0.331
   FeCl+2                1.755e-025  1.251e-025   -24.756   -24.903    -0.147
   FeSO4+                7.596e-026  6.980e-026   -25.119   -25.156    -0.037
   FeCl2+                5.509e-029  5.062e-029   -28.259   -28.296    -0.037
   Fe(SO4)2-             2.315e-031  2.127e-031   -30.636   -30.672    -0.037
   FeHSO4+2              2.020e-032  1.440e-032   -31.695   -31.842    -0.147
   Fe2(OH)2+4            1.531e-033  3.950e-034   -32.815   -33.403    -0.588
   FeCl3                 4.580e-034  4.587e-034   -33.339   -33.338     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.947   -44.867    -0.919
H(0)            1.541e-009
   H2                    7.704e-010  7.716e-010    -9.113    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.737e-005    -4.723    -4.760    -0.037



   KSO4-                 1.850e-011  1.700e-011   -10.733   -10.770    -0.037
Mg              8.709e-005
   Mg+2                  8.378e-005  6.053e-005    -4.077    -4.218    -0.141
   MgHCO3+               3.160e-006  2.903e-006    -5.500    -5.537    -0.037
   MgCO3                 1.440e-007  1.442e-007    -6.842    -6.841     0.001
   MgOH+                 3.105e-009  2.853e-009    -8.508    -8.545    -0.037
   MgSO4                 1.973e-009  1.976e-009    -8.705    -8.704     0.001
Mn(2)           3.263e-005
   Mn+2                  2.290e-005  1.632e-005    -4.640    -4.787    -0.147
   MnHCO3+               6.490e-006  5.963e-006    -5.188    -5.225    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.556e-009  6.024e-009    -8.183    -8.220    -0.037
   MnOH+                 5.927e-009  5.445e-009    -8.227    -8.264    -0.037
   MnSO4                 4.036e-010  4.042e-010    -9.394    -9.393     0.001
   MnCl2                 2.379e-013  2.383e-013   -12.624   -12.623     0.001
   MnCl3-                6.472e-018  5.946e-018   -17.189   -17.226    -0.037
   Mn(OH)3-              6.158e-019  5.658e-019   -18.211   -18.247    -0.037
Mn(3)           7.973e-035
   Mn+3                  7.973e-035  3.721e-035   -34.098   -34.429    -0.331
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.702   -82.849    -0.147
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.328   -96.365    -0.037
Na              2.175e-004
   Na+                   2.171e-004  1.996e-004    -3.663    -3.700    -0.036
   NaHCO3                4.595e-007  4.602e-007    -6.338    -6.337     0.001
   NaCO3-                1.010e-008  9.278e-009    -7.996    -8.033    -0.037
   NaSO4-                1.516e-010  1.393e-010    -9.819    -9.856    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.156   -74.155     0.001
S(-2)           2.088e-004
   HS-                   8.306e-005  7.631e-005    -4.081    -4.117    -0.037
   H2S                   5.132e-005  5.139e-005    -4.290    -4.289     0.001
   Fe(HS)2               3.362e-005  3.367e-005    -4.473    -4.473     0.001
   AsS(OH)(HS)-          1.373e-006  1.262e-006    -5.862    -5.899    -0.037
   S5-2                  3.350e-007  2.518e-007    -6.475    -6.599    -0.124
   Fe(HS)3-              3.046e-007  2.798e-007    -6.516    -6.553    -0.037
   S4-2                  1.978e-007  1.469e-007    -6.704    -6.833    -0.129
   S6-2                  1.715e-007  1.303e-007    -6.766    -6.885    -0.119
   S-2                   1.679e-010  1.197e-010    -9.775    -9.922    -0.147
   S3-2                  7.059e-011  5.176e-011   -10.151   -10.286    -0.135
   S2-2                  4.049e-012  2.938e-012   -11.393   -11.532    -0.139
   As3S4(HS)2-           2.056e-014  1.889e-014   -13.687   -13.724    -0.037
S(6)            2.338e-007
   SO4-2                 1.942e-007  1.393e-007    -6.712    -6.856    -0.144
   CaSO4                 3.682e-008  3.688e-008    -7.434    -7.433     0.001
   MgSO4                 1.973e-009  1.976e-009    -8.705    -8.704     0.001
   MnSO4                 4.036e-010  4.042e-010    -9.394    -9.393     0.001
   FeSO4                 1.604e-010  1.607e-010    -9.795    -9.794     0.001
   NaSO4-                1.516e-010  1.393e-010    -9.819    -9.856    -0.037
   BaSO4                 2.618e-011  2.622e-011   -10.582   -10.581     0.001
   KSO4-                 1.850e-011  1.700e-011   -10.733   -10.770    -0.037
   HSO4-                 1.135e-012  1.043e-012   -11.945   -11.982    -0.037
   CaHSO4+               1.811e-014  1.664e-014   -13.742   -13.779    -0.037
   FeHSO4+               8.853e-017  8.134e-017   -16.053   -16.090    -0.037
   FeSO4+                7.596e-026  6.980e-026   -25.119   -25.156    -0.037
   Fe(SO4)2-             2.315e-031  2.127e-031   -30.636   -30.672    -0.037
   FeHSO4+2              2.020e-032  1.440e-032   -31.695   -31.842    -0.147

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.37   -9.73   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.80  -17.18   -1.38  As2O3
Artinite         -9.41    0.19    9.60  MgCO3:Mg(OH)2:3H2O



As2O5(cr)       -52.18  -43.95    8.23  As2O5
As2S3(am)        -5.97  -50.87  -44.90  As2S3
As_native        -5.00  -17.53  -12.53  As
Ba3(AsO4)2      -12.66  -62.77  -50.11  Ba3(AsO4)2
Barite           -3.31  -13.28   -9.97  BaSO4
Birnessite      -28.20   15.40   43.60  MnO2
Bixbyite        -25.57  -26.18   -0.61  Mn2O3
Brucite          -6.83   10.01   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.22  -52.12  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.25   -2.61   -2.86  CH4
Claudetite      -15.84  -17.18   -1.34  As2O3
CO2(g)           -1.68   -3.15   -1.47  CO2
Dolomite         -1.21  -18.30  -17.09  CaMg(CO3)2
Dolomite(d)      -1.76  -18.30  -16.54  CaMg(CO3)2
Epsomite         -8.93  -11.07   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.19   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.15  -37.88  -45.03  Fe3S4
Gypsum           -5.15   -9.73   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.75   34.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.97  -37.94  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.51  -29.27   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.42  -43.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.60  -42.81   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.47  -41.75   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.78  -45.17   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.79   -9.82   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.92   12.42   25.34  MnOOH
Melanterite      -9.84  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.14  -14.26   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.72  -89.43   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.15  -57.86  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.58  -12.87    2.71  MnCl2:4H2O
MnS(Green)       -5.59   -1.79    3.80  MnS
MnSO4           -14.31  -11.64    2.67  MnSO4
Nahcolite        -5.54   -6.09   -0.55  NaHCO3
Natron          -11.69  -13.00   -1.31  Na2CO3:10H2O
Nesquehonite     -4.20   -9.82   -5.62  MgCO3:3H2O
Nsutite         -27.16   15.40   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -4.57  -50.87  -46.30  As2S3
Portlandite     -11.45   11.35   22.80  Ca(OH)2
Pyrite           11.02   -7.46  -18.48  FeS2
Pyrochroite      -5.76    9.44   15.20  Mn(OH)2
Pyrolusite      -25.98   15.40   41.38  MnO2
Realgar          -2.86  -22.80  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.84  -44.09  -20.25  FeAsO4:2H2O
Siderite          0.10  -10.79  -10.89  FeCO3
Siderite(d)(3)   -0.34  -10.79  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.08  -14.26   -0.18  Na2SO4
Thermonatrite   -13.13  -13.00    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O



Witherite        -3.47  -12.03   -8.56  BaCO3

Reaction step 28.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.22   15.38   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.818e-002 -1.820e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.292e-002 -8.269e-005
Manganite          -12.94   12.40   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.716e-005  2.716e-005
Siderite(d)(3)      -0.32  -10.77  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.48  -12.04   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.062e-004  Surface charge, eq

Hfo_s         
 2.646e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.508e-005       0.570  1.508e-005      -4.822
Hfo_sOMn+        9.887e-006       0.374  9.887e-006      -5.005
Hfo_sOFe+        1.172e-006       0.044  1.172e-006      -5.931
Hfo_sOH2+        1.866e-007       0.007  1.866e-007      -6.729
Hfo_sOH          1.196e-007       0.005  1.196e-007      -6.922
Hfo_sOHBa+2      1.292e-008       0.000  1.292e-008      -7.889
Hfo_sO-          1.757e-009       0.000  1.757e-009      -8.755

Hfo           
 7.062e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.942e-004       0.561  5.943e-004      -3.226
Hfo_wOH          3.809e-004       0.360  3.809e-004      -3.419
Hfo_wOFe+        3.482e-005       0.033  3.482e-005      -4.458
Hfo_wOMn+        2.501e-005       0.024  2.501e-005      -4.602
Hfo_wOCa+        9.084e-006       0.009  9.084e-006      -5.042
Hfo_wOMg+        7.249e-006       0.007  7.249e-006      -5.140



Hfo_wO-          5.594e-006       0.005  5.594e-006      -5.252
Hfo_wOFeOH       1.171e-006       0.001  1.171e-006      -5.931
Hfo_wH2AsO3      2.556e-007       0.000  2.556e-007      -6.592
Hfo_wOHSO4-2     3.128e-010       0.000  3.128e-010      -9.505
Hfo_wSO4-        2.446e-010       0.000  2.446e-010      -9.612
Hfo_wOBa+        1.125e-010       0.000  1.125e-010      -9.949
Hfo_wOHAsO4-3    2.359e-015       0.000  2.359e-015     -14.627
Hfo_wHAsO4-      1.285e-016       0.000  1.285e-016     -15.891
Hfo_wH2AsO4      6.489e-018       0.000  6.489e-018     -17.188

Mno           
-9.009e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.580e-030       0.000  7.580e-030     -29.120
Mno_O3-2         4.826e-031       0.000  4.827e-031     -30.316
Mno_O3Ca         4.703e-031       0.000  4.703e-031     -30.328
Mno_O3HMn+       8.330e-032       0.000  8.330e-032     -31.079
Mno_O3H-         1.330e-032       0.000  1.330e-032     -31.876
Mno_O3Na-        1.020e-032       0.000  1.020e-032     -31.991
Mno_O3Mg         8.026e-033       0.000  8.026e-033     -32.096
Mno_O3HCa+       4.509e-033       0.000  4.509e-033     -32.346
Mno_O3Ba         2.740e-033       0.000  2.740e-033     -32.562
Mno_O3HMg+       5.211e-035       0.000  5.211e-035     -34.283
Mno_O3HBa+       4.699e-035       0.000  4.699e-035     -34.328
Mno_O3HNa        2.623e-035       0.000  2.623e-035     -34.581
Mno_O3H2         2.750e-037       0.000  2.750e-037     -36.561
Mno_O3H3+        1.522e-042       0.000  1.522e-042     -41.817
Mno_O3H3Cl       3.796e-045       0.000  3.796e-045     -44.421

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.378e-006  1.378e-006
Ba               5.438e-007  5.438e-007
C                7.960e-003  7.960e-003
Ca               1.967e-003  1.967e-003
Cl               9.873e-005  9.873e-005
Fe               4.817e-005  4.817e-005
K                1.893e-005  1.893e-005
Mg               8.752e-005  8.752e-005
Mn               3.337e-005  3.337e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.097      Charge balance
                                       pe  =  -4.115      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.539e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.817e-003
                       Total CO2 (mol/kg)  =  5.402e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.055e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.47
                               Iterations  =  23
                                  Total H  = 1.110243e+002
                                  Total O  = 5.552002e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.363e-007  1.251e-007    -6.866    -6.903    -0.037
   H+                    8.637e-008  8.001e-008    -7.064    -7.097    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.378e-006
   AsS(OH)(HS)-          1.375e-006  1.263e-006    -5.862    -5.899    -0.037
   H3AsO3                2.607e-009  2.610e-009    -8.584    -8.583     0.001
   H2AsO3-               2.516e-011  2.310e-011   -10.599   -10.636    -0.037
   As3S4(HS)2-           2.225e-014  2.043e-014   -13.653   -13.690    -0.037
   H4AsO3+               1.127e-016  1.035e-016   -15.948   -15.985    -0.037
   HAsO3-2               8.107e-019  5.760e-019   -18.091   -18.240    -0.148
   AsO3-3                3.099e-027  1.436e-027   -26.509   -26.843    -0.334
As(5)           1.553e-017
   HAsO4-2               8.192e-018  5.821e-018   -17.087   -17.235    -0.148
   H2AsO4-               7.332e-018  6.732e-018   -17.135   -17.172    -0.037
   AsO4-3                3.514e-022  1.629e-022   -21.454   -21.788    -0.334
   H3AsO4                1.073e-022  1.075e-022   -21.969   -21.969     0.001
Ba              5.438e-007
   Ba+2                  5.269e-007  3.744e-007    -6.278    -6.427    -0.148
   BaHCO3+               1.635e-008  1.502e-008    -7.786    -7.823    -0.037
   BaCO3                 4.736e-010  4.743e-010    -9.325    -9.324     0.001
   BaSO4                 2.495e-011  2.499e-011   -10.603   -10.602     0.001
   BaOH+                 1.727e-013  1.585e-013   -12.763   -12.800    -0.037
C(-4)           2.558e-003
   CH4                   2.558e-003  2.562e-003    -2.592    -2.591     0.001
C(4)            5.402e-003
   HCO3-                 4.546e-003  4.184e-003    -2.342    -2.378    -0.036
   CO2                   7.516e-004  7.528e-004    -3.124    -3.123     0.001
   CaHCO3+               7.851e-005  7.208e-005    -4.105    -4.142    -0.037
   MnHCO3+               6.747e-006  6.194e-006    -5.171    -5.208    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.417e-006  2.452e-006    -5.466    -5.610    -0.144
   MgHCO3+               3.232e-006  2.968e-006    -5.491    -5.528    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   FeHCO3+               3.183e-006  2.922e-006    -5.497    -5.534    -0.037
   NaHCO3                4.685e-007  4.693e-007    -6.329    -6.329     0.001
   FeCO3                 4.102e-007  4.109e-007    -6.387    -6.386     0.001
   MgCO3                 1.416e-007  1.419e-007    -6.849    -6.848     0.001
   BaHCO3+               1.635e-008  1.502e-008    -7.786    -7.823    -0.037
   NaCO3-                9.920e-009  9.108e-009    -8.003    -8.041    -0.037
   BaCO3                 4.736e-010  4.743e-010    -9.325    -9.324     0.001
Ca              1.967e-003
   Ca+2                  1.883e-003  1.351e-003    -2.725    -2.869    -0.144
   CaHCO3+               7.851e-005  7.208e-005    -4.105    -4.142    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.584e-008  3.589e-008    -7.446    -7.445     0.001
   CaOH+                 3.051e-009  2.801e-009    -8.516    -8.553    -0.037
   CaHSO4+               1.832e-014  1.682e-014   -13.737   -13.774    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.054e-005    -4.006    -4.043    -0.038
   MnCl+                 6.674e-009  6.127e-009    -8.176    -8.213    -0.037
   FeCl+                 9.507e-010  8.729e-010    -9.022    -9.059    -0.037
   MnCl2                 2.418e-013  2.422e-013   -12.617   -12.616     0.001
   MnCl3-                6.577e-018  6.038e-018   -17.182   -17.219    -0.037
   FeCl+2                1.972e-025  1.401e-025   -24.705   -24.854    -0.148
   FeCl2+                6.171e-029  5.666e-029   -28.210   -28.247    -0.037
   FeCl3                 5.122e-034  5.130e-034   -33.291   -33.290     0.001
Fe(2)           4.817e-005
   Fe(HS)2               3.441e-005  3.446e-005    -4.463    -4.463     0.001
   Fe+2                  9.829e-006  6.984e-006    -5.007    -5.156    -0.148
   FeHCO3+               3.183e-006  2.922e-006    -5.497    -5.534    -0.037
   FeCO3                 4.102e-007  4.109e-007    -6.387    -6.386     0.001
   Fe(HS)3-              3.041e-007  2.792e-007    -6.517    -6.554    -0.037
   FeOH+                 3.006e-008  2.760e-008    -7.522    -7.559    -0.037
   FeCl+                 9.507e-010  8.729e-010    -9.022    -9.059    -0.037



   FeSO4                 1.651e-010  1.654e-010    -9.782    -9.781     0.001
   Fe(OH)2               2.931e-012  2.935e-012   -11.533   -11.532     0.001
   Fe(OH)3-              1.484e-015  1.363e-015   -14.828   -14.866    -0.037
   FeHSO4+               9.474e-017  8.699e-017   -16.023   -16.061    -0.037
Fe(3)           4.647e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.863e-014  1.711e-014   -13.730   -13.767    -0.037
   Fe(OH)4-              3.418e-016  3.138e-016   -15.466   -15.503    -0.037
   FeOH+2                5.818e-018  4.134e-018   -17.235   -17.384    -0.148
   Fe+3                  1.105e-022  5.124e-023   -21.956   -22.290    -0.334
   FeCl+2                1.972e-025  1.401e-025   -24.705   -24.854    -0.148
   FeSO4+                8.149e-026  7.482e-026   -25.089   -25.126    -0.037
   FeCl2+                6.171e-029  5.666e-029   -28.210   -28.247    -0.037
   Fe(SO4)2-             2.374e-031  2.180e-031   -30.624   -30.662    -0.037
   FeHSO4+2              2.256e-032  1.603e-032   -31.647   -31.795    -0.148
   Fe2(OH)2+4            1.805e-033  4.600e-034   -32.744   -33.337    -0.594
   FeCl3                 5.122e-034  5.130e-034   -33.291   -33.290     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.857   -44.784    -0.928
H(0)            1.534e-009
   H2                    7.668e-010  7.680e-010    -9.115    -9.115     0.001
K               1.893e-005
   K+                    1.893e-005  1.736e-005    -4.723    -4.761    -0.038
   KSO4-                 1.769e-011  1.624e-011   -10.752   -10.789    -0.037
Mg              8.752e-005
   Mg+2                  8.415e-005  6.062e-005    -4.075    -4.217    -0.142
   MgHCO3+               3.232e-006  2.968e-006    -5.491    -5.528    -0.037
   MgCO3                 1.416e-007  1.419e-007    -6.849    -6.848     0.001
   MgOH+                 2.996e-009  2.750e-009    -8.524    -8.561    -0.037
   MgSO4                 1.890e-009  1.892e-009    -8.724    -8.723     0.001
Mn(2)           3.337e-005
   Mn+2                  2.338e-005  1.661e-005    -4.631    -4.780    -0.148
   MnHCO3+               6.747e-006  6.194e-006    -5.171    -5.208    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.674e-009  6.127e-009    -8.176    -8.213    -0.037
   MnOH+                 5.812e-009  5.336e-009    -8.236    -8.273    -0.037
   MnSO4                 3.928e-010  3.934e-010    -9.406    -9.405     0.001
   MnCl2                 2.418e-013  2.422e-013   -12.617   -12.616     0.001
   MnCl3-                6.577e-018  6.038e-018   -17.182   -17.219    -0.037
   Mn(OH)3-              5.596e-019  5.138e-019   -18.252   -18.289    -0.037
Mn(3)           8.508e-035
   Mn+3                  8.508e-035  3.943e-035   -34.070   -34.404    -0.334
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.755   -82.903    -0.148
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.365   -96.402    -0.037
Na              2.175e-004
   Na+                   2.171e-004  1.994e-004    -3.663    -3.700    -0.037
   NaHCO3                4.685e-007  4.693e-007    -6.329    -6.329     0.001
   NaCO3-                9.920e-009  9.108e-009    -8.003    -8.041    -0.037
   NaSO4-                1.450e-010  1.331e-010    -9.839    -9.876    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.152   -74.151     0.001
S(-2)           2.088e-004
   HS-                   8.104e-005  7.441e-005    -4.091    -4.128    -0.037
   H2S                   5.197e-005  5.205e-005    -4.284    -4.284     0.001
   Fe(HS)2               3.441e-005  3.446e-005    -4.463    -4.463     0.001
   AsS(OH)(HS)-          1.375e-006  1.263e-006    -5.862    -5.899    -0.037
   S5-2                  3.151e-007  2.363e-007    -6.502    -6.627    -0.125
   Fe(HS)3-              3.041e-007  2.792e-007    -6.517    -6.554    -0.037
   S4-2                  1.861e-007  1.379e-007    -6.730    -6.861    -0.130
   S6-2                  1.613e-007  1.223e-007    -6.792    -6.913    -0.120
   S-2                   1.581e-010  1.123e-010    -9.801    -9.950    -0.148
   S3-2                  6.643e-011  4.858e-011   -10.178   -10.314    -0.136
   S2-2                  3.810e-012  2.757e-012   -11.419   -11.560    -0.140
   As3S4(HS)2-           2.225e-014  2.043e-014   -13.653   -13.690    -0.037
S(6)            2.247e-007
   SO4-2                 1.863e-007  1.332e-007    -6.730    -6.876    -0.146



   CaSO4                 3.584e-008  3.589e-008    -7.446    -7.445     0.001
   MgSO4                 1.890e-009  1.892e-009    -8.724    -8.723     0.001
   MnSO4                 3.928e-010  3.934e-010    -9.406    -9.405     0.001
   FeSO4                 1.651e-010  1.654e-010    -9.782    -9.781     0.001
   NaSO4-                1.450e-010  1.331e-010    -9.839    -9.876    -0.037
   BaSO4                 2.495e-011  2.499e-011   -10.603   -10.602     0.001
   KSO4-                 1.769e-011  1.624e-011   -10.752   -10.789    -0.037
   HSO4-                 1.128e-012  1.036e-012   -11.948   -11.985    -0.037
   CaHSO4+               1.832e-014  1.682e-014   -13.737   -13.774    -0.037
   FeHSO4+               9.474e-017  8.699e-017   -16.023   -16.061    -0.037
   FeSO4+                8.149e-026  7.482e-026   -25.089   -25.126    -0.037
   Fe(SO4)2-             2.374e-031  2.180e-031   -30.624   -30.662    -0.037
   FeHSO4+2              2.256e-032  1.603e-032   -31.647   -31.795    -0.148

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.38   -9.74   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.79  -17.17   -1.38  As2O3
Artinite         -9.45    0.15    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.17  -43.94    8.23  As2O5
As2S3(am)        -5.94  -50.84  -44.90  As2S3
As_native        -5.00  -17.53  -12.53  As
Ba3(AsO4)2      -12.75  -62.86  -50.11  Ba3(AsO4)2
Barite           -3.33  -13.30   -9.97  BaSO4
Birnessite      -28.22   15.38   43.60  MnO2
Bixbyite        -25.62  -26.23   -0.61  Mn2O3
Brucite          -6.86    9.98   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.28  -52.18  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.27   -2.59   -2.86  CH4
Claudetite      -15.83  -17.17   -1.34  As2O3
CO2(g)           -1.66   -3.12   -1.47  CO2
Dolomite         -1.22  -18.31  -17.09  CaMg(CO3)2
Dolomite(d)      -1.77  -18.31  -16.54  CaMg(CO3)2
Epsomite         -8.95  -11.09   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.19   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.17  -37.86  -45.03  Fe3S4
Gypsum           -5.16   -9.75   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.28   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.82   34.21   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.00  -37.96  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.57  -29.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.41  -43.24   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.75  -45.14   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.80   -9.83   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.94   12.40   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.16  -14.28   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.72  -89.43   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.21  -57.92  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.58  -12.87    2.71  MnCl2:4H2O



MnS(Green)       -5.61   -1.81    3.80  MnS
MnSO4           -14.32  -11.66    2.67  MnSO4
Nahcolite        -5.53   -6.08   -0.55  NaHCO3
Natron          -11.70  -13.01   -1.31  Na2CO3:10H2O
Nesquehonite     -4.21   -9.83   -5.62  MgCO3:3H2O
Nsutite         -27.19   15.38   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -4.54  -50.84  -46.30  As2S3
Portlandite     -11.48   11.32   22.80  Ca(OH)2
Pyrite           11.03   -7.45  -18.48  FeS2
Pyrochroite      -5.79    9.41   15.20  Mn(OH)2
Pyrolusite      -26.00   15.38   41.38  MnO2
Realgar          -2.85  -22.79  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.83  -44.08  -20.25  FeAsO4:2H2O
Siderite          0.12  -10.77  -10.89  FeCO3
Siderite(d)(3)   -0.32  -10.77  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.10  -14.28   -0.18  Na2SO4
Thermonatrite   -13.14  -13.01    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.48  -12.04   -8.56  BaCO3

Reaction step 29.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.24   15.36   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.814e-002 -1.861e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.291e-002 -8.501e-005
Manganite          -12.97   12.37   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.766e-005  2.766e-005
Siderite(d)(3)      -0.29  -10.74  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.48  -12.05   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.149e-004  Surface charge, eq

Hfo_s         
 2.646e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      1.527e-005       0.577  1.527e-005      -4.816
Hfo_sOMn+        9.652e-006       0.365  9.652e-006      -5.015
Hfo_sOFe+        1.207e-006       0.046  1.207e-006      -5.918
Hfo_sOH2+        1.927e-007       0.007  1.927e-007      -6.715
Hfo_sOH          1.191e-007       0.005  1.191e-007      -6.924
Hfo_sOHBa+2      1.282e-008       0.000  1.282e-008      -7.892
Hfo_sO-          1.686e-009       0.000  1.686e-009      -8.773

Hfo           
 7.149e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.037e-004       0.570  6.037e-004      -3.219
Hfo_wOH          3.730e-004       0.352  3.730e-004      -3.428
Hfo_wOFe+        3.529e-005       0.033  3.529e-005      -4.452
Hfo_wOMn+        2.401e-005       0.023  2.402e-005      -4.620
Hfo_wOCa+        8.723e-006       0.008  8.723e-006      -5.059
Hfo_wOMg+        6.851e-006       0.006  6.851e-006      -5.164
Hfo_wO-          5.280e-006       0.005  5.280e-006      -5.277
Hfo_wOFeOH       1.144e-006       0.001  1.144e-006      -5.941
Hfo_wH2AsO3      2.537e-007       0.000  2.537e-007      -6.596
Hfo_wOHSO4-2     2.933e-010       0.000  2.933e-010      -9.533
Hfo_wSO4-        2.379e-010       0.000  2.379e-010      -9.624
Hfo_wOBa+        1.058e-010       0.000  1.058e-010      -9.975
Hfo_wOHAsO4-3    2.106e-015       0.000  2.106e-015     -14.676
Hfo_wHAsO4-      1.235e-016       0.000  1.235e-016     -15.908
Hfo_wH2AsO4      6.470e-018       0.000  6.470e-018     -17.189

Mno           
-8.329e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.164e-030       0.000  7.164e-030     -29.145
Mno_O3-2         4.484e-031       0.000  4.484e-031     -30.348
Mno_O3Ca         4.445e-031       0.000  4.445e-031     -30.352
Mno_O3HMn+       8.167e-032       0.000  8.168e-032     -31.088
Mno_O3H-         1.282e-032       0.000  1.282e-032     -31.892
Mno_O3Na-        9.474e-033       0.000  9.474e-033     -32.023
Mno_O3Mg         7.465e-033       0.000  7.466e-033     -32.127
Mno_O3HCa+       4.421e-033       0.000  4.422e-033     -32.354
Mno_O3Ba         2.538e-033       0.000  2.538e-033     -32.596
Mno_O3HMg+       5.029e-035       0.000  5.029e-035     -34.299
Mno_O3HBa+       4.515e-035       0.000  4.515e-035     -34.345
Mno_O3HNa        2.526e-035       0.000  2.526e-035     -34.598
Mno_O3H2         2.750e-037       0.000  2.750e-037     -36.561
Mno_O3H3+        1.579e-042       0.000  1.579e-042     -41.802
Mno_O3H3Cl       3.935e-045       0.000  3.935e-045     -44.405

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.380e-006  1.380e-006
Ba               5.439e-007  5.439e-007
C                8.200e-003  8.200e-003
Ca               2.008e-003  2.008e-003
Cl               9.873e-005  9.873e-005
Fe               5.000e-005  5.000e-005
K                1.893e-005  1.893e-005
Mg               8.792e-005  8.792e-005



Mn               3.410e-005  3.410e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.081      Charge balance
                                       pe  =  -4.098      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.665e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.913e-003
                       Total CO2 (mol/kg)  =  5.543e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.142e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.48
                               Iterations  =  24
                                  Total H  = 1.110246e+002
                                  Total O  = 5.552035e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.314e-007  1.206e-007    -6.881    -6.919    -0.037
   H+                    8.966e-008  8.301e-008    -7.047    -7.081    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.380e-006
   AsS(OH)(HS)-          1.377e-006  1.263e-006    -5.861    -5.898    -0.037
   H3AsO3                2.642e-009  2.646e-009    -8.578    -8.577     0.001
   H2AsO3-               2.460e-011  2.257e-011   -10.609   -10.647    -0.037
   As3S4(HS)2-           2.401e-014  2.203e-014   -13.620   -13.657    -0.037
   H4AsO3+               1.186e-016  1.088e-016   -15.926   -15.963    -0.037
   HAsO3-2               7.657e-019  5.424e-019   -18.116   -18.266    -0.150
   AsO3-3                2.832e-027  1.304e-027   -26.548   -26.885    -0.337
As(5)           1.497e-017
   HAsO4-2               7.773e-018  5.507e-018   -17.109   -17.259    -0.150
   H2AsO4-               7.202e-018  6.607e-018   -17.143   -17.180    -0.037
   AsO4-3                3.225e-022  1.485e-022   -21.491   -21.828    -0.337
   H3AsO4                1.093e-022  1.094e-022   -21.962   -21.961     0.001
Ba              5.439e-007
   Ba+2                  5.268e-007  3.732e-007    -6.278    -6.428    -0.150
   BaHCO3+               1.664e-008  1.526e-008    -7.779    -7.816    -0.037
   BaCO3                 4.641e-010  4.648e-010    -9.333    -9.333     0.001
   BaSO4                 2.381e-011  2.385e-011   -10.623   -10.623     0.001
   BaOH+                 1.660e-013  1.523e-013   -12.780   -12.817    -0.037
C(-4)           2.657e-003
   CH4                   2.657e-003  2.662e-003    -2.576    -2.575     0.001
C(4)            5.543e-003
   HCO3-                 4.639e-003  4.267e-003    -2.334    -2.370    -0.036
   CO2                   7.952e-004  7.965e-004    -3.100    -3.099     0.001
   CaHCO3+               8.151e-005  7.478e-005    -4.089    -4.126    -0.037
   MnHCO3+               7.005e-006  6.426e-006    -5.155    -5.192    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               3.488e-006  3.200e-006    -5.457    -5.495    -0.037
   CO3-2                 3.368e-006  2.411e-006    -5.473    -5.618    -0.145
   MgHCO3+               3.303e-006  3.030e-006    -5.481    -5.519    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   NaHCO3                4.775e-007  4.782e-007    -6.321    -6.320     0.001
   FeCO3                 4.331e-007  4.337e-007    -6.363    -6.363     0.001
   MgCO3                 1.394e-007  1.396e-007    -6.856    -6.855     0.001
   BaHCO3+               1.664e-008  1.526e-008    -7.779    -7.816    -0.037
   NaCO3-                9.751e-009  8.946e-009    -8.011    -8.048    -0.037
   BaCO3                 4.641e-010  4.648e-010    -9.333    -9.333     0.001
Ca              2.008e-003
   Ca+2                  1.921e-003  1.374e-003    -2.716    -2.862    -0.146



   CaHCO3+               8.151e-005  7.478e-005    -4.089    -4.126    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.491e-008  3.496e-008    -7.457    -7.456     0.001
   CaOH+                 2.994e-009  2.747e-009    -8.524    -8.561    -0.037
   CaHSO4+               1.853e-014  1.700e-014   -13.732   -13.770    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.047e-005    -4.006    -4.043    -0.038
   MnCl+                 6.789e-009  6.228e-009    -8.168    -8.206    -0.037
   FeCl+                 1.021e-009  9.366e-010    -8.991    -9.028    -0.037
   MnCl2                 2.456e-013  2.460e-013   -12.610   -12.609     0.001
   MnCl3-                6.680e-018  6.129e-018   -17.175   -17.213    -0.037
   FeCl+2                2.206e-025  1.563e-025   -24.656   -24.806    -0.150
   FeCl2+                6.885e-029  6.317e-029   -28.162   -28.200    -0.037
   FeCl3                 5.706e-034  5.715e-034   -33.244   -33.243     0.001
Fe(2)           5.000e-005
   Fe(HS)2               3.516e-005  3.522e-005    -4.454    -4.453     0.001
   Fe+2                  1.059e-005  7.500e-006    -4.975    -5.125    -0.150
   FeHCO3+               3.488e-006  3.200e-006    -5.457    -5.495    -0.037
   FeCO3                 4.331e-007  4.337e-007    -6.363    -6.363     0.001
   Fe(HS)3-              3.034e-007  2.783e-007    -6.518    -6.555    -0.037
   FeOH+                 3.114e-008  2.857e-008    -7.507    -7.544    -0.037
   FeCl+                 1.021e-009  9.366e-010    -8.991    -9.028    -0.037
   FeSO4                 1.698e-010  1.701e-010    -9.770    -9.769     0.001
   Fe(OH)2               2.924e-012  2.929e-012   -11.534   -11.533     0.001
   Fe(OH)3-              1.429e-015  1.311e-015   -14.845   -14.882    -0.037
   FeHSO4+               1.011e-016  9.279e-017   -15.995   -16.033    -0.037
Fe(3)           4.717e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.934e-014  1.775e-014   -13.713   -13.751    -0.037
   Fe(OH)4-              3.297e-016  3.025e-016   -15.482   -15.519    -0.037
   FeOH+2                6.280e-018  4.449e-018   -17.202   -17.352    -0.150
   Fe+3                  1.242e-022  5.721e-023   -21.906   -22.243    -0.337
   FeCl+2                2.206e-025  1.563e-025   -24.656   -24.806    -0.150
   FeSO4+                8.719e-026  7.999e-026   -25.060   -25.097    -0.037
   FeCl2+                6.885e-029  6.317e-029   -28.162   -28.200    -0.037
   Fe(SO4)2-             2.432e-031  2.231e-031   -30.614   -30.651    -0.037
   FeHSO4+2              2.510e-032  1.778e-032   -31.600   -31.750    -0.150
   Fe2(OH)2+4            2.115e-033  5.328e-034   -32.675   -33.273    -0.599
   FeCl3                 5.706e-034  5.715e-034   -33.244   -33.243     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.769   -44.704    -0.936
H(0)            1.527e-009
   H2                    7.633e-010  7.645e-010    -9.117    -9.117     0.001
K               1.893e-005
   K+                    1.893e-005  1.734e-005    -4.723    -4.761    -0.038
   KSO4-                 1.694e-011  1.554e-011   -10.771   -10.809    -0.037
Mg              8.792e-005
   Mg+2                  8.448e-005  6.069e-005    -4.073    -4.217    -0.144
   MgHCO3+               3.303e-006  3.030e-006    -5.481    -5.519    -0.037
   MgCO3                 1.394e-007  1.396e-007    -6.856    -6.855     0.001
   MgOH+                 2.893e-009  2.654e-009    -8.539    -8.576    -0.037
   MgSO4                 1.811e-009  1.814e-009    -8.742    -8.741     0.001
Mn(2)           3.410e-005
   Mn+2                  2.385e-005  1.690e-005    -4.622    -4.772    -0.150
   MnHCO3+               7.005e-006  6.426e-006    -5.155    -5.192    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.789e-009  6.228e-009    -8.168    -8.206    -0.037
   MnOH+                 5.703e-009  5.232e-009    -8.244    -8.281    -0.037
   MnSO4                 3.826e-010  3.832e-010    -9.417    -9.417     0.001
   MnCl2                 2.456e-013  2.460e-013   -12.610   -12.609     0.001
   MnCl3-                6.680e-018  6.129e-018   -17.175   -17.213    -0.037
   Mn(OH)3-              5.102e-019  4.681e-019   -18.292   -18.330    -0.037
Mn(3)           9.059e-035
   Mn+3                  9.059e-035  4.171e-035   -34.043   -34.380    -0.337
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.806   -82.956    -0.150
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.400   -96.437    -0.037



Na              2.175e-004
   Na+                   2.170e-004  1.993e-004    -3.663    -3.701    -0.037
   NaHCO3                4.775e-007  4.782e-007    -6.321    -6.320     0.001
   NaCO3-                9.751e-009  8.946e-009    -8.011    -8.048    -0.037
   NaSO4-                1.388e-010  1.274e-010    -9.858    -9.895    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.148   -74.147     0.001
S(-2)           2.088e-004
   HS-                   7.911e-005  7.258e-005    -4.102    -4.139    -0.037
   H2S                   5.260e-005  5.268e-005    -4.279    -4.278     0.001
   Fe(HS)2               3.516e-005  3.522e-005    -4.454    -4.453     0.001
   AsS(OH)(HS)-          1.377e-006  1.263e-006    -5.861    -5.898    -0.037
   Fe(HS)3-              3.034e-007  2.783e-007    -6.518    -6.555    -0.037
   S5-2                  2.969e-007  2.222e-007    -6.527    -6.653    -0.126
   S4-2                  1.753e-007  1.296e-007    -6.756    -6.887    -0.131
   S6-2                  1.519e-007  1.150e-007    -6.818    -6.939    -0.121
   S-2                   1.491e-010  1.056e-010    -9.827    -9.976    -0.150
   S3-2                  6.261e-011  4.568e-011   -10.203   -10.340    -0.137
   S2-2                  3.592e-012  2.593e-012   -11.445   -11.586    -0.142
   As3S4(HS)2-           2.401e-014  2.203e-014   -13.620   -13.657    -0.037
S(6)            2.163e-007
   SO4-2                 1.788e-007  1.275e-007    -6.748    -6.894    -0.147
   CaSO4                 3.491e-008  3.496e-008    -7.457    -7.456     0.001
   MgSO4                 1.811e-009  1.814e-009    -8.742    -8.741     0.001
   MnSO4                 3.826e-010  3.832e-010    -9.417    -9.417     0.001
   FeSO4                 1.698e-010  1.701e-010    -9.770    -9.769     0.001
   NaSO4-                1.388e-010  1.274e-010    -9.858    -9.895    -0.037
   BaSO4                 2.381e-011  2.385e-011   -10.623   -10.623     0.001
   KSO4-                 1.694e-011  1.554e-011   -10.771   -10.809    -0.037
   HSO4-                 1.122e-012  1.029e-012   -11.950   -11.988    -0.037
   CaHSO4+               1.853e-014  1.700e-014   -13.732   -13.770    -0.037
   FeHSO4+               1.011e-016  9.279e-017   -15.995   -16.033    -0.037
   FeSO4+                8.719e-026  7.999e-026   -25.060   -25.097    -0.037
   Fe(SO4)2-             2.432e-031  2.231e-031   -30.614   -30.651    -0.037
   FeHSO4+2              2.510e-032  1.778e-032   -31.600   -31.750    -0.150

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.40   -9.76   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.77  -17.15   -1.38  As2O3
Artinite         -9.49    0.11    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.15  -43.92    8.23  As2O5
As2S3(am)        -5.91  -50.81  -44.90  As2S3
As_native        -5.00  -17.53  -12.53  As
Ba3(AsO4)2      -12.83  -62.94  -50.11  Ba3(AsO4)2
Barite           -3.35  -13.32   -9.97  BaSO4
Birnessite      -28.24   15.36   43.60  MnO2
Bixbyite        -25.66  -26.27   -0.61  Mn2O3
Brucite          -6.90    9.94   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.34  -52.24  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.29   -2.57   -2.86  CH4
Claudetite      -15.81  -17.15   -1.34  As2O3
CO2(g)           -1.63   -3.10   -1.47  CO2
Dolomite         -1.22  -18.31  -17.09  CaMg(CO3)2
Dolomite(d)      -1.77  -18.31  -16.54  CaMg(CO3)2
Epsomite         -8.97  -11.11   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.19  -37.84  -45.03  Fe3S4
Gypsum           -5.18   -9.76   -4.58  CaSO4:2H2O



H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.28   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.89   34.14   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.02  -37.98  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.63  -29.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.39  -43.22   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.58  -42.79   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.45  -41.73   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.72  -45.11   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.81   -9.83   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.97   12.37   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.18  -14.30   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.73  -89.44   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.27  -57.97  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.57  -12.86    2.71  MnCl2:4H2O
MnS(Green)       -5.63   -1.83    3.80  MnS
MnSO4           -14.34  -11.67    2.67  MnSO4
Nahcolite        -5.52   -6.07   -0.55  NaHCO3
Natron          -11.71  -13.02   -1.31  Na2CO3:10H2O
Nesquehonite     -4.21   -9.83   -5.62  MgCO3:3H2O
Nsutite         -27.21   15.36   42.56  MnO2
O2(g)           -71.25  -74.15   -2.89  O2
Orpiment         -4.51  -50.81  -46.30  As2S3
Portlandite     -11.50   11.30   22.80  Ca(OH)2
Pyrite           11.04   -7.44  -18.48  FeS2
Pyrochroite      -5.81    9.39   15.20  Mn(OH)2
Pyrolusite      -26.02   15.36   41.38  MnO2
Realgar          -2.84  -22.78  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.82  -44.07  -20.25  FeAsO4:2H2O
Siderite          0.15  -10.74  -10.89  FeCO3
Siderite(d)(3)   -0.29  -10.74  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.12  -14.30   -0.18  Na2SO4
Thermonatrite   -13.14  -13.02    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.48  -12.05   -8.56  BaCO3

Reaction step 30.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.27   15.33   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.810e-002 -1.901e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.291e-002 -8.733e-005
Manganite          -12.99   12.35   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.809e-005  2.809e-005
Siderite(d)(3)      -0.27  -10.72  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.49  -12.05   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.233e-004  Surface charge, eq

Hfo_s         
 2.646e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.546e-005       0.584  1.546e-005      -4.811
Hfo_sOMn+        9.427e-006       0.356  9.427e-006      -5.026
Hfo_sOFe+        1.242e-006       0.047  1.243e-006      -5.906
Hfo_sOH2+        1.988e-007       0.008  1.988e-007      -6.702
Hfo_sOH          1.185e-007       0.004  1.185e-007      -6.926
Hfo_sOHBa+2      1.272e-008       0.000  1.272e-008      -7.896
Hfo_sO-          1.619e-009       0.000  1.619e-009      -8.791

Hfo           
 7.233e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.128e-004       0.579  6.128e-004      -3.213
Hfo_wOH          3.654e-004       0.345  3.654e-004      -3.437
Hfo_wOFe+        3.574e-005       0.034  3.575e-005      -4.447
Hfo_wOMn+        2.308e-005       0.022  2.308e-005      -4.637
Hfo_wOCa+        8.384e-006       0.008  8.384e-006      -5.077
Hfo_wOMg+        6.483e-006       0.006  6.483e-006      -5.188
Hfo_wO-          4.991e-006       0.005  4.992e-006      -5.302
Hfo_wOFeOH       1.118e-006       0.001  1.118e-006      -5.951
Hfo_wH2AsO3      2.520e-007       0.000  2.520e-007      -6.599
Hfo_wOHSO4-2     2.754e-010       0.000  2.754e-010      -9.560
Hfo_wSO4-        2.315e-010       0.000  2.315e-010      -9.635
Hfo_wOBa+        9.972e-011       0.000  9.972e-011     -10.001
Hfo_wOHAsO4-3    1.888e-015       0.000  1.888e-015     -14.724
Hfo_wHAsO4-      1.189e-016       0.000  1.189e-016     -15.925
Hfo_wH2AsO4      6.454e-018       0.000  6.454e-018     -17.190

Mno           
-7.720e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.784e-030       0.000  6.784e-030     -29.168
Mno_O3Ca         4.210e-031       0.000  4.210e-031     -30.376
Mno_O3-2         4.177e-031       0.000  4.177e-031     -30.379
Mno_O3HMn+       8.014e-032       0.000  8.015e-032     -31.096
Mno_O3H-         1.237e-032       0.000  1.237e-032     -31.908
Mno_O3Na-        8.817e-033       0.000  8.818e-033     -32.055



Mno_O3Mg         6.960e-033       0.000  6.960e-033     -32.157
Mno_O3HCa+       4.339e-033       0.000  4.339e-033     -32.363
Mno_O3Ba         2.356e-033       0.000  2.356e-033     -32.628
Mno_O3HMg+       4.858e-035       0.000  4.858e-035     -34.314
Mno_O3HBa+       4.344e-035       0.000  4.344e-035     -34.362
Mno_O3HNa        2.436e-035       0.000  2.436e-035     -34.613
Mno_O3H2         2.750e-037       0.000  2.750e-037     -36.561
Mno_O3H3+        1.637e-042       0.000  1.637e-042     -41.786
Mno_O3H3Cl       4.075e-045       0.000  4.075e-045     -44.390

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.381e-006  1.381e-006
Ba               5.440e-007  5.440e-007
C                8.440e-003  8.440e-003
Ca               2.049e-003  2.049e-003
Cl               9.873e-005  9.873e-005
Fe               5.186e-005  5.185e-005
K                1.893e-005  1.893e-005
Mg               8.829e-005  8.829e-005
Mn               3.483e-005  3.483e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.065      Charge balance
                                       pe  =  -4.081      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.790e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.009e-003
                       Total CO2 (mol/kg)  =  5.683e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.226e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.49
                               Iterations  =  37
                                  Total H  = 1.110250e+002
                                  Total O  = 5.552067e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.269e-007  1.164e-007    -6.896    -6.934    -0.038
   H+                    9.296e-008  8.601e-008    -7.032    -7.065    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.381e-006
   AsS(OH)(HS)-          1.379e-006  1.264e-006    -5.861    -5.898    -0.038
   H3AsO3                2.678e-009  2.682e-009    -8.572    -8.572     0.001
   H2AsO3-               2.408e-011  2.208e-011   -10.618   -10.656    -0.038
   As3S4(HS)2-           2.584e-014  2.369e-014   -13.588   -13.625    -0.038
   H4AsO3+               1.247e-016  1.143e-016   -15.904   -15.942    -0.038
   HAsO3-2               7.250e-019  5.122e-019   -18.140   -18.291    -0.151
   AsO3-3                2.597e-027  1.188e-027   -26.586   -26.925    -0.340
As(5)           1.447e-017
   HAsO4-2               7.393e-018  5.222e-018   -17.131   -17.282    -0.151
   H2AsO4-               7.082e-018  6.492e-018   -17.150   -17.188    -0.038
   AsO4-3                2.971e-022  1.359e-022   -21.527   -21.867    -0.340
   H3AsO4                1.112e-022  1.114e-022   -21.954   -21.953     0.001
Ba              5.440e-007
   Ba+2                  5.266e-007  3.720e-007    -6.279    -6.429    -0.151
   BaHCO3+               1.691e-008  1.551e-008    -7.772    -7.809    -0.038
   BaCO3                 4.550e-010  4.557e-010    -9.342    -9.341     0.001



   BaSO4                 2.276e-011  2.279e-011   -10.643   -10.642     0.001
   BaOH+                 1.598e-013  1.465e-013   -12.796   -12.834    -0.038
C(-4)           2.757e-003
   CH4                   2.757e-003  2.761e-003    -2.560    -2.559     0.001
C(4)            5.683e-003
   HCO3-                 4.731e-003  4.349e-003    -2.325    -2.362    -0.037
   CO2                   8.398e-004  8.411e-004    -3.076    -3.075     0.001
   CaHCO3+               8.452e-005  7.749e-005    -4.073    -4.111    -0.038
   MnHCO3+               7.263e-006  6.659e-006    -5.139    -5.177    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               3.811e-006  3.494e-006    -5.419    -5.457    -0.038
   MgHCO3+               3.371e-006  3.091e-006    -5.472    -5.510    -0.038
   CO3-2                 3.322e-006  2.371e-006    -5.479    -5.625    -0.146
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   NaHCO3                4.862e-007  4.870e-007    -6.313    -6.312     0.001
   FeCO3                 4.563e-007  4.570e-007    -6.341    -6.340     0.001
   MgCO3                 1.372e-007  1.374e-007    -6.863    -6.862     0.001
   BaHCO3+               1.691e-008  1.551e-008    -7.772    -7.809    -0.038
   NaCO3-                9.591e-009  8.793e-009    -8.018    -8.056    -0.038
   BaCO3                 4.550e-010  4.557e-010    -9.342    -9.341     0.001
Ca              2.049e-003
   Ca+2                  1.959e-003  1.397e-003    -2.708    -2.855    -0.147
   CaHCO3+               8.452e-005  7.749e-005    -4.073    -4.111    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.402e-008  3.408e-008    -7.468    -7.468     0.001
   CaOH+                 2.940e-009  2.695e-009    -8.532    -8.569    -0.038
   CaHSO4+               1.873e-014  1.717e-014   -13.728   -13.765    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.040e-005    -4.006    -4.044    -0.038
   MnCl+                 6.902e-009  6.328e-009    -8.161    -8.199    -0.038
   FeCl+                 1.094e-009  1.003e-009    -8.961    -8.999    -0.038
   MnCl2                 2.493e-013  2.497e-013   -12.603   -12.603     0.001
   MnCl3-                6.782e-018  6.217e-018   -17.169   -17.206    -0.038
   FeCl+2                2.460e-025  1.738e-025   -24.609   -24.760    -0.151
   FeCl2+                7.654e-029  7.017e-029   -28.116   -28.154    -0.038
   FeCl3                 6.334e-034  6.344e-034   -33.198   -33.198     0.001
Fe(2)           5.186e-005
   Fe(HS)2               3.588e-005  3.594e-005    -4.445    -4.444     0.001
   Fe+2                  1.137e-005  8.035e-006    -4.944    -5.095    -0.151
   FeHCO3+               3.811e-006  3.494e-006    -5.419    -5.457    -0.038
   FeCO3                 4.563e-007  4.570e-007    -6.341    -6.340     0.001
   Fe(HS)3-              3.024e-007  2.772e-007    -6.519    -6.557    -0.038
   FeOH+                 3.222e-008  2.954e-008    -7.492    -7.530    -0.038
   FeCl+                 1.094e-009  1.003e-009    -8.961    -8.999    -0.038
   FeSO4                 1.744e-010  1.747e-010    -9.758    -9.758     0.001
   Fe(OH)2               2.918e-012  2.922e-012   -11.535   -11.534     0.001
   Fe(OH)3-              1.377e-015  1.262e-015   -14.861   -14.899    -0.038
   FeHSO4+               1.077e-016  9.874e-017   -15.968   -16.005    -0.038
Fe(3)           4.788e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.006e-014  1.839e-014   -13.698   -13.735    -0.038
   Fe(OH)4-              3.184e-016  2.919e-016   -15.497   -15.535    -0.038
   FeOH+2                6.762e-018  4.777e-018   -17.170   -17.321    -0.151
   Fe+3                  1.391e-022  6.365e-023   -21.857   -22.196    -0.340
   FeCl+2                2.460e-025  1.738e-025   -24.609   -24.760    -0.151
   FeSO4+                9.306e-026  8.531e-026   -25.031   -25.069    -0.038
   FeCl2+                7.654e-029  7.017e-029   -28.116   -28.154    -0.038
   Fe(SO4)2-             2.489e-031  2.282e-031   -30.604   -30.642    -0.038
   FeHSO4+2              2.781e-032  1.965e-032   -31.556   -31.707    -0.151
   Fe2(OH)2+4            2.466e-033  6.142e-034   -32.608   -33.212    -0.604
   FeCl3                 6.334e-034  6.344e-034   -33.198   -33.198     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.684   -44.627    -0.943
H(0)            1.520e-009
   H2                    7.600e-010  7.611e-010    -9.119    -9.119     0.001
K               1.893e-005
   K+                    1.893e-005  1.733e-005    -4.723    -4.761    -0.038
   KSO4-                 1.624e-011  1.489e-011   -10.789   -10.827    -0.038



Mg              8.829e-005
   Mg+2                  8.478e-005  6.075e-005    -4.072    -4.216    -0.145
   MgHCO3+               3.371e-006  3.091e-006    -5.472    -5.510    -0.038
   MgCO3                 1.372e-007  1.374e-007    -6.863    -6.862     0.001
   MgOH+                 2.797e-009  2.564e-009    -8.553    -8.591    -0.038
   MgSO4                 1.738e-009  1.741e-009    -8.760    -8.759     0.001
Mn(2)           3.483e-005
   Mn+2                  2.432e-005  1.718e-005    -4.614    -4.765    -0.151
   MnHCO3+               7.263e-006  6.659e-006    -5.139    -5.177    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.902e-009  6.328e-009    -8.161    -8.199    -0.038
   MnOH+                 5.600e-009  5.134e-009    -8.252    -8.290    -0.038
   MnSO4                 3.729e-010  3.735e-010    -9.428    -9.428     0.001
   MnCl2                 2.493e-013  2.497e-013   -12.603   -12.603     0.001
   MnCl3-                6.782e-018  6.217e-018   -17.169   -17.206    -0.038
   Mn(OH)3-              4.666e-019  4.277e-019   -18.331   -18.369    -0.038
Mn(3)           9.626e-035
   Mn+3                  9.626e-035  4.404e-035   -34.017   -34.356    -0.340
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.855   -83.006    -0.151
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.434   -96.472    -0.038
Na              2.175e-004
   Na+                   2.170e-004  1.991e-004    -3.663    -3.701    -0.037
   NaHCO3                4.862e-007  4.870e-007    -6.313    -6.312     0.001
   NaCO3-                9.591e-009  8.793e-009    -8.018    -8.056    -0.038
   NaSO4-                1.331e-010  1.220e-010    -9.876    -9.914    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.144   -74.143     0.001
S(-2)           2.088e-004
   HS-                   7.727e-005  7.084e-005    -4.112    -4.150    -0.038
   H2S                   5.319e-005  5.327e-005    -4.274    -4.274     0.001
   Fe(HS)2               3.588e-005  3.594e-005    -4.445    -4.444     0.001
   AsS(OH)(HS)-          1.379e-006  1.264e-006    -5.861    -5.898    -0.038
   Fe(HS)3-              3.024e-007  2.772e-007    -6.519    -6.557    -0.038
   S5-2                  2.802e-007  2.093e-007    -6.553    -6.679    -0.127
   S4-2                  1.655e-007  1.221e-007    -6.781    -6.913    -0.132
   S6-2                  1.434e-007  1.083e-007    -6.844    -6.965    -0.122
   S-2                   1.408e-010  9.948e-011    -9.851   -10.002    -0.151
   S3-2                  5.912e-011  4.303e-011   -10.228   -10.366    -0.138
   S2-2                  3.392e-012  2.442e-012   -11.470   -11.612    -0.143
   As3S4(HS)2-           2.584e-014  2.369e-014   -13.588   -13.625    -0.038
S(6)            2.084e-007
   SO4-2                 1.719e-007  1.222e-007    -6.765    -6.913    -0.148
   CaSO4                 3.402e-008  3.408e-008    -7.468    -7.468     0.001
   MgSO4                 1.738e-009  1.741e-009    -8.760    -8.759     0.001
   MnSO4                 3.729e-010  3.735e-010    -9.428    -9.428     0.001
   FeSO4                 1.744e-010  1.747e-010    -9.758    -9.758     0.001
   NaSO4-                1.331e-010  1.220e-010    -9.876    -9.914    -0.038
   BaSO4                 2.276e-011  2.279e-011   -10.643   -10.642     0.001
   KSO4-                 1.624e-011  1.489e-011   -10.789   -10.827    -0.038
   HSO4-                 1.115e-012  1.022e-012   -11.953   -11.990    -0.038
   CaHSO4+               1.873e-014  1.717e-014   -13.728   -13.765    -0.038
   FeHSO4+               1.077e-016  9.874e-017   -15.968   -16.005    -0.038
   FeSO4+                9.306e-026  8.531e-026   -25.031   -25.069    -0.038
   Fe(SO4)2-             2.489e-031  2.282e-031   -30.604   -30.642    -0.038
   FeHSO4+2              2.781e-032  1.965e-032   -31.556   -31.707    -0.151

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.41   -9.77   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.76  -17.14   -1.38  As2O3
Artinite         -9.53    0.07    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.13  -43.91    8.23  As2O5



As2S3(am)        -5.89  -50.79  -44.90  As2S3
As_native        -4.99  -17.52  -12.53  As
Ba3(AsO4)2      -12.91  -63.02  -50.11  Ba3(AsO4)2
Barite           -3.37  -13.34   -9.97  BaSO4
Birnessite      -28.27   15.33   43.60  MnO2
Bixbyite        -25.71  -26.32   -0.61  Mn2O3
Brucite          -6.93    9.91   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.39  -52.30  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.30   -2.56   -2.86  CH4
Claudetite      -15.80  -17.14   -1.34  As2O3
CO2(g)           -1.61   -3.08   -1.47  CO2
Dolomite         -1.23  -18.32  -17.09  CaMg(CO3)2
Dolomite(d)      -1.78  -18.32  -16.54  CaMg(CO3)2
Epsomite         -8.99  -11.13   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.18   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.21  -37.82  -45.03  Fe3S4
Gypsum           -5.19   -9.77   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.96   34.07   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.04  -38.00  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.69  -29.45   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.57  -42.78   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.44  -41.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.81   -9.84   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.99   12.35   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.20  -14.32   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.74  -89.45   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.32  -58.03  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.56  -12.85    2.71  MnCl2:4H2O
MnS(Green)       -5.65   -1.85    3.80  MnS
MnSO4           -14.35  -11.68    2.67  MnSO4
Nahcolite        -5.51   -6.06   -0.55  NaHCO3
Natron          -11.72  -13.03   -1.31  Na2CO3:10H2O
Nesquehonite     -4.22   -9.84   -5.62  MgCO3:3H2O
Nsutite         -27.23   15.33   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -4.49  -50.79  -46.30  As2S3
Portlandite     -11.52   11.28   22.80  Ca(OH)2
Pyrite           11.05   -7.43  -18.48  FeS2
Pyrochroite      -5.83    9.37   15.20  Mn(OH)2
Pyrolusite      -26.05   15.33   41.38  MnO2
Realgar          -2.83  -22.77  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.81  -44.06  -20.25  FeAsO4:2H2O
Siderite          0.17  -10.72  -10.89  FeCO3
Siderite(d)(3)   -0.27  -10.72  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.14  -14.31   -0.18  Na2SO4
Thermonatrite   -13.15  -13.03    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.49  -12.05   -8.56  BaCO3



Reaction step 31.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.29   15.31   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.806e-002 -1.941e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.291e-002 -8.963e-005
Manganite          -13.01   12.33   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.846e-005  2.846e-005
Siderite(d)(3)      -0.25  -10.70  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.50  -12.06   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.313e-004  Surface charge, eq

Hfo_s         
 2.646e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.563e-005       0.591  1.563e-005      -4.806
Hfo_sOMn+        9.211e-006       0.348  9.212e-006      -5.036
Hfo_sOFe+        1.277e-006       0.048  1.277e-006      -5.894
Hfo_sOH2+        2.048e-007       0.008  2.048e-007      -6.689
Hfo_sOH          1.180e-007       0.004  1.180e-007      -6.928
Hfo_sOHBa+2      1.262e-008       0.000  1.262e-008      -7.899
Hfo_sO-          1.557e-009       0.000  1.557e-009      -8.808

Hfo           
 7.313e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.215e-004       0.587  6.215e-004      -3.207
Hfo_wOH          3.581e-004       0.338  3.581e-004      -3.446
Hfo_wOFe+        3.617e-005       0.034  3.618e-005      -4.442
Hfo_wOMn+        2.221e-005       0.021  2.221e-005      -4.653
Hfo_wOCa+        8.066e-006       0.008  8.067e-006      -5.093
Hfo_wOMg+        6.142e-006       0.006  6.142e-006      -5.212
Hfo_wO-          4.726e-006       0.004  4.726e-006      -5.325



Hfo_wOFeOH       1.094e-006       0.001  1.094e-006      -5.961
Hfo_wH2AsO3      2.503e-007       0.000  2.503e-007      -6.601
Hfo_wOHSO4-2     2.590e-010       0.000  2.590e-010      -9.587
Hfo_wSO4-        2.254e-010       0.000  2.254e-010      -9.647
Hfo_wOBa+        9.412e-011       0.000  9.412e-011     -10.026
Hfo_wOHAsO4-3    1.699e-015       0.000  1.700e-015     -14.770
Hfo_wHAsO4-      1.146e-016       0.000  1.146e-016     -15.941
Hfo_wH2AsO4      6.439e-018       0.000  6.439e-018     -17.191

Mno           
-2.607e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.340e-033       0.000  2.340e-033     -32.631
Mno_O3Ca         1.452e-034       0.000  1.452e-034     -33.838
Mno_O3-2         1.418e-034       0.000  1.418e-034     -33.848
Mno_O3HMn+       2.861e-035       0.000  2.861e-035     -34.543
Mno_O3H-         4.345e-036       0.000  4.345e-036     -35.362
Mno_O3Na-        2.991e-036       0.000  2.991e-036     -35.524
Mno_O3Mg         2.364e-036       0.000  2.364e-036     -35.626
Mno_O3HCa+       1.549e-036       0.000  1.549e-036     -35.810
Mno_O3Ba         7.973e-037       0.000  7.973e-037     -36.098
Mno_O3HMg+       1.708e-038       0.000  1.708e-038     -37.768
Mno_O3HBa+       1.521e-038       0.000  1.521e-038     -37.818
Mno_O3HNa        8.552e-039       0.000  8.552e-039     -38.068
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        6.158e-046       0.000  6.159e-046     -45.211
Mno_O3H3Cl       1.532e-048       0.000  1.532e-048     -47.815

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.383e-006  1.383e-006
Ba               5.441e-007  5.441e-007
C                8.680e-003  8.679e-003
Ca               2.089e-003  2.089e-003
Cl               9.873e-005  9.873e-005
Fe               5.372e-005  5.372e-005
K                1.893e-005  1.893e-005
Mg               8.863e-005  8.863e-005
Mn               3.555e-005  3.555e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.051      Charge balance
                                       pe  =  -4.065      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.913e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.102e-003
                       Total CO2 (mol/kg)  =  5.823e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.306e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.49
                               Iterations  =  27
                                  Total H  = 1.110254e+002
                                  Total O  = 5.552099e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 



   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.227e-007  1.124e-007    -6.911    -6.949    -0.038
   H+                    9.626e-008  8.902e-008    -7.017    -7.051    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.383e-006
   AsS(OH)(HS)-          1.380e-006  1.265e-006    -5.860    -5.898    -0.038
   H3AsO3                2.715e-009  2.719e-009    -8.566    -8.566     0.001
   H2AsO3-               2.361e-011  2.163e-011   -10.627   -10.665    -0.038
   As3S4(HS)2-           2.774e-014  2.541e-014   -13.557   -13.595    -0.038
   H4AsO3+               1.309e-016  1.199e-016   -15.883   -15.921    -0.038
   HAsO3-2               6.881e-019  4.847e-019   -18.162   -18.314    -0.152
   AsO3-3                2.390e-027  1.087e-027   -26.622   -26.964    -0.342
As(5)           1.402e-017
   HAsO4-2               7.047e-018  4.964e-018   -17.152   -17.304    -0.152
   H2AsO4-               6.972e-018  6.387e-018   -17.157   -17.195    -0.038
   AsO4-3                2.746e-022  1.248e-022   -21.561   -21.904    -0.342
   H3AsO4                1.133e-022  1.134e-022   -21.946   -21.945     0.001
Ba              5.441e-007
   Ba+2                  5.264e-007  3.709e-007    -6.279    -6.431    -0.152
   BaHCO3+               1.719e-008  1.574e-008    -7.765    -7.803    -0.038
   BaCO3                 4.463e-010  4.470e-010    -9.350    -9.350     0.001
   BaSO4                 2.177e-011  2.181e-011   -10.662   -10.661     0.001
   BaOH+                 1.541e-013  1.411e-013   -12.812   -12.850    -0.038
C(-4)           2.857e-003
   CH4                   2.857e-003  2.861e-003    -2.544    -2.543     0.001
C(4)            5.823e-003
   HCO3-                 4.822e-003  4.429e-003    -2.317    -2.354    -0.037
   CO2                   8.852e-004  8.866e-004    -3.053    -3.052     0.001
   CaHCO3+               8.754e-005  8.020e-005    -4.058    -4.096    -0.038
   MnHCO3+               7.523e-006  6.892e-006    -5.124    -5.162    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.152e-006  3.804e-006    -5.382    -5.420    -0.038
   MgHCO3+               3.438e-006  3.150e-006    -5.464    -5.502    -0.038
   CO3-2                 3.278e-006  2.333e-006    -5.484    -5.632    -0.148
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   NaHCO3                4.948e-007  4.956e-007    -6.306    -6.305     0.001
   FeCO3                 4.800e-007  4.807e-007    -6.319    -6.318     0.001
   MgCO3                 1.351e-007  1.353e-007    -6.869    -6.869     0.001
   BaHCO3+               1.719e-008  1.574e-008    -7.765    -7.803    -0.038
   NaCO3-                9.438e-009  8.646e-009    -8.025    -8.063    -0.038
   BaCO3                 4.463e-010  4.470e-010    -9.350    -9.350     0.001
Ca              2.089e-003
   Ca+2                  1.996e-003  1.420e-003    -2.700    -2.848    -0.148
   CaHCO3+               8.754e-005  8.020e-005    -4.058    -4.096    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.318e-008  3.323e-008    -7.479    -7.478     0.001
   CaOH+                 2.889e-009  2.646e-009    -8.539    -8.577    -0.038
   CaHSO4+               1.892e-014  1.733e-014   -13.723   -13.761    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.034e-005    -4.006    -4.044    -0.039
   MnCl+                 7.013e-009  6.425e-009    -8.154    -8.192    -0.038
   FeCl+                 1.169e-009  1.071e-009    -8.932    -8.970    -0.038
   MnCl2                 2.530e-013  2.534e-013   -12.597   -12.596     0.001
   MnCl3-                6.881e-018  6.304e-018   -17.162   -17.200    -0.038
   FeCl+2                2.733e-025  1.925e-025   -24.563   -24.716    -0.152
   FeCl2+                8.479e-029  7.768e-029   -28.072   -28.110    -0.038
   FeCl3                 7.007e-034  7.018e-034   -33.154   -33.154     0.001
Fe(2)           5.372e-005
   Fe(HS)2               3.657e-005  3.662e-005    -4.437    -4.436     0.001
   Fe+2                  1.219e-005  8.588e-006    -4.914    -5.066    -0.152
   FeHCO3+               4.152e-006  3.804e-006    -5.382    -5.420    -0.038
   FeCO3                 4.800e-007  4.807e-007    -6.319    -6.318     0.001
   Fe(HS)3-              3.011e-007  2.759e-007    -6.521    -6.559    -0.038
   FeOH+                 3.330e-008  3.050e-008    -7.478    -7.516    -0.038
   FeCl+                 1.169e-009  1.071e-009    -8.932    -8.970    -0.038
   FeSO4                 1.789e-010  1.792e-010    -9.747    -9.747     0.001



   Fe(OH)2               2.911e-012  2.916e-012   -11.536   -11.535     0.001
   Fe(OH)3-              1.328e-015  1.217e-015   -14.877   -14.915    -0.038
   FeHSO4+               1.144e-016  1.048e-016   -15.941   -15.979    -0.038
Fe(3)           4.858e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.077e-014  1.903e-014   -13.682   -13.721    -0.038
   Fe(OH)4-              3.079e-016  2.821e-016   -15.512   -15.550    -0.038
   FeOH+2                7.264e-018  5.117e-018   -17.139   -17.291    -0.152
   Fe+3                  1.552e-022  7.056e-023   -21.809   -22.151    -0.342
   FeCl+2                2.733e-025  1.925e-025   -24.563   -24.716    -0.152
   FeSO4+                9.909e-026  9.078e-026   -25.004   -25.042    -0.038
   FeCl2+                8.479e-029  7.768e-029   -28.072   -28.110    -0.038
   Fe(SO4)2-             2.543e-031  2.330e-031   -30.595   -30.633    -0.038
   FeHSO4+2              3.072e-032  2.164e-032   -31.513   -31.665    -0.152
   Fe2(OH)2+4            2.862e-033  7.048e-034   -32.543   -33.152    -0.609
   FeCl3                 7.007e-034  7.018e-034   -33.154   -33.154     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.602   -44.552    -0.951
H(0)            1.513e-009
   H2                    7.567e-010  7.579e-010    -9.121    -9.120     0.001
K               1.893e-005
   K+                    1.893e-005  1.732e-005    -4.723    -4.761    -0.039
   KSO4-                 1.558e-011  1.428e-011   -10.807   -10.845    -0.038
Mg              8.863e-005
   Mg+2                  8.505e-005  6.079e-005    -4.070    -4.216    -0.146
   MgHCO3+               3.438e-006  3.150e-006    -5.464    -5.502    -0.038
   MgCO3                 1.351e-007  1.353e-007    -6.869    -6.869     0.001
   MgOH+                 2.706e-009  2.479e-009    -8.568    -8.606    -0.038
   MgSO4                 1.669e-009  1.672e-009    -8.777    -8.777     0.001
Mn(2)           3.555e-005
   Mn+2                  2.478e-005  1.746e-005    -4.606    -4.758    -0.152
   MnHCO3+               7.523e-006  6.892e-006    -5.124    -5.162    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.013e-009  6.425e-009    -8.154    -8.192    -0.038
   MnOH+                 5.502e-009  5.040e-009    -8.259    -8.298    -0.038
   MnSO4                 3.637e-010  3.643e-010    -9.439    -9.439     0.001
   MnCl2                 2.530e-013  2.534e-013   -12.597   -12.596     0.001
   MnCl3-                6.881e-018  6.304e-018   -17.162   -17.200    -0.038
   Mn(OH)3-              4.280e-019  3.921e-019   -18.369   -18.407    -0.038
Mn(3)           1.021e-034
   Mn+3                  1.021e-034  4.642e-035   -33.991   -34.333    -0.342
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.903   -83.055    -0.152
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.467   -96.505    -0.038
Na              2.175e-004
   Na+                   2.170e-004  1.990e-004    -3.663    -3.701    -0.038
   NaHCO3                4.948e-007  4.956e-007    -6.306    -6.305     0.001
   NaCO3-                9.438e-009  8.646e-009    -8.025    -8.063    -0.038
   NaSO4-                1.277e-010  1.170e-010    -9.894    -9.932    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.140   -74.139     0.001
S(-2)           2.088e-004
   HS-                   7.550e-005  6.917e-005    -4.122    -4.160    -0.038
   H2S                   5.375e-005  5.384e-005    -4.270    -4.269     0.001
   Fe(HS)2               3.657e-005  3.662e-005    -4.437    -4.436     0.001
   AsS(OH)(HS)-          1.380e-006  1.265e-006    -5.860    -5.898    -0.038
   Fe(HS)3-              3.011e-007  2.759e-007    -6.521    -6.559    -0.038
   S5-2                  2.649e-007  1.974e-007    -6.577    -6.705    -0.128
   S4-2                  1.565e-007  1.152e-007    -6.805    -6.939    -0.133
   S6-2                  1.355e-007  1.022e-007    -6.868    -6.991    -0.123
   S-2                   1.332e-010  9.385e-011    -9.875   -10.028    -0.152
   S3-2                  5.591e-011  4.059e-011   -10.253   -10.392    -0.139
   S2-2                  3.209e-012  2.304e-012   -11.494   -11.638    -0.144
   As3S4(HS)2-           2.774e-014  2.541e-014   -13.557   -13.595    -0.038
S(6)            2.010e-007
   SO4-2                 1.655e-007  1.173e-007    -6.781    -6.931    -0.149
   CaSO4                 3.318e-008  3.323e-008    -7.479    -7.478     0.001



   MgSO4                 1.669e-009  1.672e-009    -8.777    -8.777     0.001
   MnSO4                 3.637e-010  3.643e-010    -9.439    -9.439     0.001
   FeSO4                 1.789e-010  1.792e-010    -9.747    -9.747     0.001
   NaSO4-                1.277e-010  1.170e-010    -9.894    -9.932    -0.038
   BaSO4                 2.177e-011  2.181e-011   -10.662   -10.661     0.001
   KSO4-                 1.558e-011  1.428e-011   -10.807   -10.845    -0.038
   HSO4-                 1.108e-012  1.015e-012   -11.955   -11.993    -0.038
   CaHSO4+               1.892e-014  1.733e-014   -13.723   -13.761    -0.038
   FeHSO4+               1.144e-016  1.048e-016   -15.941   -15.979    -0.038
   FeSO4+                9.909e-026  9.078e-026   -25.004   -25.042    -0.038
   Fe(SO4)2-             2.543e-031  2.330e-031   -30.595   -30.633    -0.038
   FeHSO4+2              3.072e-032  2.164e-032   -31.513   -31.665    -0.152

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.42   -9.78   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.75  -17.13   -1.38  As2O3
Artinite         -9.56    0.04    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.12  -43.89    8.23  As2O5
As2S3(am)        -5.86  -50.76  -44.90  As2S3
As_native        -4.99  -17.52  -12.53  As
Ba3(AsO4)2      -12.99  -63.10  -50.11  Ba3(AsO4)2
Barite           -3.39  -13.36   -9.97  BaSO4
Birnessite      -28.29   15.31   43.60  MnO2
Bixbyite        -25.75  -26.36   -0.61  Mn2O3
Brucite          -6.96    9.88   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.45  -52.35  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.32   -2.54   -2.86  CH4
Claudetite      -15.79  -17.13   -1.34  As2O3
CO2(g)           -1.58   -3.05   -1.47  CO2
Dolomite         -1.24  -18.33  -17.09  CaMg(CO3)2
Dolomite(d)      -1.79  -18.33  -16.54  CaMg(CO3)2
Epsomite         -9.01  -11.15   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.23  -37.81  -45.03  Fe3S4
Gypsum           -5.20   -9.78   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.27   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.03   34.00   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.06  -38.02  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.75  -29.51   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.37  -43.20   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.43  -41.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.82   -9.85   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.01   12.33   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.22  -14.33   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.75  -89.46   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.37  -58.08  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.56  -12.85    2.71  MnCl2:4H2O
MnS(Green)       -5.67   -1.87    3.80  MnS



MnSO4           -14.36  -11.69    2.67  MnSO4
Nahcolite        -5.51   -6.05   -0.55  NaHCO3
Natron          -11.72  -13.04   -1.31  Na2CO3:10H2O
Nesquehonite     -4.23   -9.85   -5.62  MgCO3:3H2O
Nsutite         -27.25   15.31   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -4.46  -50.76  -46.30  As2S3
Portlandite     -11.55   11.25   22.80  Ca(OH)2
Pyrite           11.06   -7.42  -18.48  FeS2
Pyrochroite      -5.86    9.34   15.20  Mn(OH)2
Pyrolusite      -26.07   15.31   41.38  MnO2
Realgar          -2.82  -22.76  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.81  -44.06  -20.25  FeAsO4:2H2O
Siderite          0.19  -10.70  -10.89  FeCO3
Siderite(d)(3)   -0.25  -10.70  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.15  -14.33   -0.18  Na2SO4
Thermonatrite   -13.16  -13.03    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.50  -12.06   -8.56  BaCO3

Reaction step 32.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.31   15.29   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.802e-002 -1.980e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.291e-002 -9.194e-005
Manganite          -13.03   12.31   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.877e-005  2.877e-005
Siderite(d)(3)      -0.23  -10.68  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.51  -12.07   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.390e-004  Surface charge, eq

Hfo_s         
 2.645e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      1.580e-005       0.597  1.580e-005      -4.801
Hfo_sOMn+        9.005e-006       0.340  9.005e-006      -5.046
Hfo_sOFe+        1.311e-006       0.050  1.311e-006      -5.882
Hfo_sOH2+        2.106e-007       0.008  2.106e-007      -6.676
Hfo_sOH          1.174e-007       0.004  1.174e-007      -6.930
Hfo_sOHBa+2      1.252e-008       0.000  1.252e-008      -7.902
Hfo_sO-          1.499e-009       0.000  1.499e-009      -8.824

Hfo           
 7.390e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.298e-004       0.595  6.298e-004      -3.201
Hfo_wOH          3.510e-004       0.332  3.510e-004      -3.455
Hfo_wOFe+        3.658e-005       0.035  3.658e-005      -4.437
Hfo_wOMn+        2.139e-005       0.020  2.139e-005      -4.670
Hfo_wOCa+        7.768e-006       0.007  7.768e-006      -5.110
Hfo_wOMg+        5.826e-006       0.006  5.826e-006      -5.235
Hfo_wO-          4.481e-006       0.004  4.481e-006      -5.349
Hfo_wOFeOH       1.070e-006       0.001  1.070e-006      -5.971
Hfo_wH2AsO3      2.488e-007       0.000  2.488e-007      -6.604
Hfo_wOHSO4-2     2.440e-010       0.000  2.440e-010      -9.613
Hfo_wSO4-        2.195e-010       0.000  2.195e-010      -9.659
Hfo_wOBa+        8.897e-011       0.000  8.897e-011     -10.051
Hfo_wOHAsO4-3    1.535e-015       0.000  1.535e-015     -14.814
Hfo_wHAsO4-      1.107e-016       0.000  1.107e-016     -15.956
Hfo_wH2AsO4      6.426e-018       0.000  6.426e-018     -17.192

Mno           
-6.673e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.116e-030       0.000  6.116e-030     -29.214
Mno_O3Ca         3.795e-031       0.000  3.795e-031     -30.421
Mno_O3-2         3.648e-031       0.000  3.648e-031     -30.438
Mno_O3HMn+       7.731e-032       0.000  7.731e-032     -31.112
Mno_O3H-         1.156e-032       0.000  1.156e-032     -31.937
Mno_O3Na-        7.691e-033       0.000  7.691e-033     -32.114
Mno_O3Mg         6.086e-033       0.000  6.086e-033     -32.216
Mno_O3HCa+       4.185e-033       0.000  4.185e-033     -32.378
Mno_O3Ba         2.046e-033       0.000  2.046e-033     -32.689
Mno_O3HMg+       4.545e-035       0.000  4.545e-035     -34.342
Mno_O3HBa+       4.035e-035       0.000  4.035e-035     -34.394
Mno_O3HNa        2.274e-035       0.000  2.274e-035     -34.643
Mno_O3H2         2.750e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        1.751e-042       0.000  1.751e-042     -41.757
Mno_O3H3Cl       4.354e-045       0.000  4.354e-045     -44.361

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.385e-006  1.385e-006
Ba               5.442e-007  5.442e-007
C                8.919e-003  8.918e-003
Ca               2.128e-003  2.128e-003
Cl               9.873e-005  9.873e-005
Fe               5.561e-005  5.561e-005
K                1.893e-005  1.893e-005
Mg               8.895e-005  8.895e-005
Mn               3.627e-005  3.627e-005



Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.036      Charge balance
                                       pe  =  -4.050      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.035e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.195e-003
                       Total CO2 (mol/kg)  =  5.962e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.383e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.50
                               Iterations  =  24
                                  Total H  = 1.110258e+002
                                  Total O  = 5.552132e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.188e-007  1.088e-007    -6.925    -6.964    -0.038
   H+                    9.958e-008  9.203e-008    -7.002    -7.036    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.385e-006
   AsS(OH)(HS)-          1.382e-006  1.265e-006    -5.860    -5.898    -0.038
   H3AsO3                2.753e-009  2.757e-009    -8.560    -8.560     0.001
   H2AsO3-               2.317e-011  2.121e-011   -10.635   -10.673    -0.038
   As3S4(HS)2-           2.970e-014  2.719e-014   -13.527   -13.566    -0.038
   H4AsO3+               1.373e-016  1.257e-016   -15.862   -15.901    -0.038
   HAsO3-2               6.546e-019  4.598e-019   -18.184   -18.337    -0.153
   AsO3-3                2.206e-027  9.970e-028   -26.656   -27.001    -0.345
As(5)           1.360e-017
   H2AsO4-               6.870e-018  6.290e-018   -17.163   -17.201    -0.038
   HAsO4-2               6.731e-018  4.729e-018   -17.172   -17.325    -0.153
   AsO4-3                2.546e-022  1.150e-022   -21.594   -21.939    -0.345
   H3AsO4                1.153e-022  1.155e-022   -21.938   -21.937     0.001
Ba              5.442e-007
   Ba+2                  5.263e-007  3.697e-007    -6.279    -6.432    -0.153
   BaHCO3+               1.745e-008  1.598e-008    -7.758    -7.796    -0.038
   BaCO3                 4.381e-010  4.388e-010    -9.358    -9.358     0.001
   BaSO4                 2.086e-011  2.089e-011   -10.681   -10.680     0.001
   BaOH+                 1.487e-013  1.361e-013   -12.828   -12.866    -0.038
C(-4)           2.957e-003
   CH4                   2.957e-003  2.961e-003    -2.529    -2.529     0.001
C(4)            5.962e-003
   HCO3-                 4.911e-003  4.508e-003    -2.309    -2.346    -0.037
   CO2                   9.315e-004  9.330e-004    -3.031    -3.030     0.001
   CaHCO3+               9.056e-005  8.291e-005    -4.043    -4.081    -0.038
   MnHCO3+               7.782e-006  7.125e-006    -5.109    -5.147    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.511e-006  4.130e-006    -5.346    -5.384    -0.038
   MgHCO3+               3.504e-006  3.208e-006    -5.455    -5.494    -0.038
   CO3-2                 3.236e-006  2.297e-006    -5.490    -5.639    -0.149
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 5.040e-007  5.048e-007    -6.298    -6.297     0.001
   NaHCO3                5.033e-007  5.041e-007    -6.298    -6.297     0.001
   MgCO3                 1.331e-007  1.333e-007    -6.876    -6.875     0.001
   BaHCO3+               1.745e-008  1.598e-008    -7.758    -7.796    -0.038
   NaCO3-                9.292e-009  8.507e-009    -8.032    -8.070    -0.038
   BaCO3                 4.381e-010  4.388e-010    -9.358    -9.358     0.001
Ca              2.128e-003
   Ca+2                  2.032e-003  1.442e-003    -2.692    -2.841    -0.149
   CaHCO3+               9.056e-005  8.291e-005    -4.043    -4.081    -0.038



   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.238e-008  3.243e-008    -7.490    -7.489     0.001
   CaOH+                 2.840e-009  2.600e-009    -8.547    -8.585    -0.038
   CaHSO4+               1.910e-014  1.749e-014   -13.719   -13.757    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.027e-005    -4.006    -4.044    -0.039
   MnCl+                 7.123e-009  6.521e-009    -8.147    -8.186    -0.038
   FeCl+                 1.247e-009  1.141e-009    -8.904    -8.943    -0.038
   MnCl2                 2.566e-013  2.570e-013   -12.591   -12.590     0.001
   MnCl3-                6.979e-018  6.389e-018   -17.156   -17.195    -0.038
   FeCl+2                3.026e-025  2.126e-025   -24.519   -24.672    -0.153
   FeCl2+                9.363e-029  8.572e-029   -28.029   -28.067    -0.038
   FeCl3                 7.726e-034  7.738e-034   -33.112   -33.111     0.001
Fe(2)           5.561e-005
   Fe(HS)2               3.722e-005  3.728e-005    -4.429    -4.429     0.001
   Fe+2                  1.304e-005  9.160e-006    -4.885    -5.038    -0.153
   FeHCO3+               4.511e-006  4.130e-006    -5.346    -5.384    -0.038
   FeCO3                 5.040e-007  5.048e-007    -6.298    -6.297     0.001
   Fe(HS)3-              2.996e-007  2.743e-007    -6.523    -6.562    -0.038
   FeOH+                 3.437e-008  3.147e-008    -7.464    -7.502    -0.038
   FeCl+                 1.247e-009  1.141e-009    -8.904    -8.943    -0.038
   FeSO4                 1.833e-010  1.836e-010    -9.737    -9.736     0.001
   Fe(OH)2               2.905e-012  2.910e-012   -11.537   -11.536     0.001
   Fe(OH)3-              1.283e-015  1.175e-015   -14.892   -14.930    -0.038
   FeHSO4+               1.213e-016  1.111e-016   -15.916   -15.954    -0.038
Fe(3)           4.929e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.149e-014  1.968e-014   -13.668   -13.706    -0.038
   Fe(OH)4-              2.980e-016  2.728e-016   -15.526   -15.564    -0.038
   FeOH+2                7.785e-018  5.469e-018   -17.109   -17.262    -0.153
   Fe+3                  1.726e-022  7.797e-023   -21.763   -22.108    -0.345
   FeCl+2                3.026e-025  2.126e-025   -24.519   -24.672    -0.153
   FeSO4+                1.053e-025  9.638e-026   -24.978   -25.016    -0.038
   FeCl2+                9.363e-029  8.572e-029   -28.029   -28.067    -0.038
   Fe(SO4)2-             2.596e-031  2.377e-031   -30.586   -30.624    -0.038
   FeHSO4+2              3.381e-032  2.375e-032   -31.471   -31.624    -0.153
   Fe2(OH)2+4            3.306e-033  8.051e-034   -32.481   -33.094    -0.613
   FeCl3                 7.726e-034  7.738e-034   -33.112   -33.111     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.522   -44.480    -0.958
H(0)            1.507e-009
   H2                    7.535e-010  7.547e-010    -9.123    -9.122     0.001
K               1.893e-005
   K+                    1.893e-005  1.731e-005    -4.723    -4.762    -0.039
   KSO4-                 1.497e-011  1.371e-011   -10.825   -10.863    -0.038
Mg              8.895e-005
   Mg+2                  8.531e-005  6.081e-005    -4.069    -4.216    -0.147
   MgHCO3+               3.504e-006  3.208e-006    -5.455    -5.494    -0.038
   MgCO3                 1.331e-007  1.333e-007    -6.876    -6.875     0.001
   MgOH+                 2.620e-009  2.399e-009    -8.582    -8.620    -0.038
   MgSO4                 1.605e-009  1.607e-009    -8.795    -8.794     0.001
Mn(2)           3.627e-005
   Mn+2                  2.524e-005  1.773e-005    -4.598    -4.751    -0.153
   MnHCO3+               7.782e-006  7.125e-006    -5.109    -5.147    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.123e-009  6.521e-009    -8.147    -8.186    -0.038
   MnOH+                 5.409e-009  4.952e-009    -8.267    -8.305    -0.038
   MnSO4                 3.549e-010  3.555e-010    -9.450    -9.449     0.001
   MnCl2                 2.566e-013  2.570e-013   -12.591   -12.590     0.001
   MnCl3-                6.979e-018  6.389e-018   -17.156   -17.195    -0.038
   Mn(OH)3-              3.936e-019  3.604e-019   -18.405   -18.443    -0.038
Mn(3)           1.081e-034
   Mn+3                  1.081e-034  4.884e-035   -33.966   -34.311    -0.345
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.949   -83.103    -0.153
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.498   -96.537    -0.038
Na              2.175e-004



   Na+                   2.170e-004  1.989e-004    -3.664    -3.701    -0.038
   NaHCO3                5.033e-007  5.041e-007    -6.298    -6.297     0.001
   NaCO3-                9.292e-009  8.507e-009    -8.032    -8.070    -0.038
   NaSO4-                1.227e-010  1.124e-010    -9.911    -9.949    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.136   -74.136     0.001
S(-2)           2.088e-004
   HS-                   7.381e-005  6.758e-005    -4.132    -4.170    -0.038
   H2S                   5.429e-005  5.437e-005    -4.265    -4.265     0.001
   Fe(HS)2               3.722e-005  3.728e-005    -4.429    -4.429     0.001
   AsS(OH)(HS)-          1.382e-006  1.265e-006    -5.860    -5.898    -0.038
   Fe(HS)3-              2.996e-007  2.743e-007    -6.523    -6.562    -0.038
   S5-2                  2.508e-007  1.866e-007    -6.601    -6.729    -0.128
   S4-2                  1.482e-007  1.089e-007    -6.829    -6.963    -0.134
   S6-2                  1.283e-007  9.658e-008    -6.892    -7.015    -0.123
   S-2                   1.262e-010  8.869e-011    -9.899   -10.052    -0.153
   S3-2                  5.295e-011  3.836e-011   -10.276   -10.416    -0.140
   S2-2                  3.039e-012  2.177e-012   -11.517   -11.662    -0.145
   As3S4(HS)2-           2.970e-014  2.719e-014   -13.527   -13.566    -0.038
S(6)            1.941e-007
   SO4-2                 1.594e-007  1.127e-007    -6.797    -6.948    -0.150
   CaSO4                 3.238e-008  3.243e-008    -7.490    -7.489     0.001
   MgSO4                 1.605e-009  1.607e-009    -8.795    -8.794     0.001
   MnSO4                 3.549e-010  3.555e-010    -9.450    -9.449     0.001
   FeSO4                 1.833e-010  1.836e-010    -9.737    -9.736     0.001
   NaSO4-                1.227e-010  1.124e-010    -9.911    -9.949    -0.038
   BaSO4                 2.086e-011  2.089e-011   -10.681   -10.680     0.001
   KSO4-                 1.497e-011  1.371e-011   -10.825   -10.863    -0.038
   HSO4-                 1.102e-012  1.009e-012   -11.958   -11.996    -0.038
   CaHSO4+               1.910e-014  1.749e-014   -13.719   -13.757    -0.038
   FeHSO4+               1.213e-016  1.111e-016   -15.916   -15.954    -0.038
   FeSO4+                1.053e-025  9.638e-026   -24.978   -25.016    -0.038
   Fe(SO4)2-             2.596e-031  2.377e-031   -30.586   -30.624    -0.038
   FeHSO4+2              3.381e-032  2.375e-032   -31.471   -31.624    -0.153

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.43   -9.79   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.74  -17.12   -1.38  As2O3
Artinite         -9.60    0.00    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.10  -43.87    8.23  As2O5
As2S3(am)        -5.84  -50.74  -44.90  As2S3
As_native        -4.99  -17.52  -12.53  As
Ba3(AsO4)2      -13.06  -63.17  -50.11  Ba3(AsO4)2
Barite           -3.41  -13.38   -9.97  BaSO4
Birnessite      -28.31   15.29   43.60  MnO2
Bixbyite        -25.80  -26.41   -0.61  Mn2O3
Brucite          -6.98    9.86   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.50  -52.40  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.33   -2.53   -2.86  CH4
Claudetite      -15.78  -17.12   -1.34  As2O3
CO2(g)           -1.56   -3.03   -1.47  CO2
Dolomite         -1.24  -18.33  -17.09  CaMg(CO3)2
Dolomite(d)      -1.79  -18.33  -16.54  CaMg(CO3)2
Epsomite         -9.02  -11.16   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.24  -37.79  -45.03  Fe3S4
Gypsum           -5.21   -9.79   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.10   33.93   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.08  -38.04  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.80  -29.56   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.36  -43.19   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.43  -41.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.83   -9.85   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.03   12.31   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.24  -14.35   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.76  -89.47   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.43  -58.13  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.55  -12.84    2.71  MnCl2:4H2O
MnS(Green)       -5.69   -1.89    3.80  MnS
MnSO4           -14.37  -11.70    2.67  MnSO4
Nahcolite        -5.50   -6.05   -0.55  NaHCO3
Natron          -11.73  -13.04   -1.31  Na2CO3:10H2O
Nesquehonite     -4.23   -9.86   -5.62  MgCO3:3H2O
Nsutite         -27.27   15.29   42.56  MnO2
O2(g)           -71.24  -74.14   -2.89  O2
Orpiment         -4.44  -50.74  -46.30  As2S3
Portlandite     -11.57   11.23   22.80  Ca(OH)2
Pyrite           11.07   -7.41  -18.48  FeS2
Pyrochroite      -5.88    9.32   15.20  Mn(OH)2
Pyrolusite      -26.09   15.29   41.38  MnO2
Realgar          -2.81  -22.75  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.80  -44.05  -20.25  FeAsO4:2H2O
Siderite          0.21  -10.68  -10.89  FeCO3
Siderite(d)(3)   -0.23  -10.68  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.17  -14.35   -0.18  Na2SO4
Thermonatrite   -13.17  -13.04    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.51  -12.07   -8.56  BaCO3

Reaction step 33.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.33   15.27   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.798e-002 -2.019e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.291e-002 -9.424e-005
Manganite          -13.05   12.29   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.903e-005  2.903e-005
Siderite(d)(3)      -0.21  -10.66  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.52  -12.08   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.464e-004  Surface charge, eq

Hfo_s         
 2.645e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.595e-005       0.603  1.596e-005      -4.797
Hfo_sOMn+        8.807e-006       0.333  8.807e-006      -5.055
Hfo_sOFe+        1.344e-006       0.051  1.344e-006      -5.871
Hfo_sOH2+        2.164e-007       0.008  2.164e-007      -6.665
Hfo_sOH          1.168e-007       0.004  1.168e-007      -6.933
Hfo_sOHBa+2      1.242e-008       0.000  1.242e-008      -7.906
Hfo_sO-          1.444e-009       0.000  1.444e-009      -8.840

Hfo           
 7.464e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.378e-004       0.603  6.378e-004      -3.195
Hfo_wOH          3.442e-004       0.325  3.442e-004      -3.463
Hfo_wOFe+        3.697e-005       0.035  3.697e-005      -4.432
Hfo_wOMn+        2.061e-005       0.019  2.061e-005      -4.686
Hfo_wOCa+        7.487e-006       0.007  7.488e-006      -5.126
Hfo_wOMg+        5.533e-006       0.005  5.533e-006      -5.257
Hfo_wO-          4.254e-006       0.004  4.255e-006      -5.371
Hfo_wOFeOH       1.047e-006       0.001  1.047e-006      -5.980
Hfo_wH2AsO3      2.473e-007       0.000  2.474e-007      -6.607
Hfo_wOHSO4-2     2.301e-010       0.000  2.301e-010      -9.638
Hfo_wSO4-        2.138e-010       0.000  2.138e-010      -9.670
Hfo_wOBa+        8.423e-011       0.000  8.423e-011     -10.075
Hfo_wOHAsO4-3    1.391e-015       0.000  1.391e-015     -14.857
Hfo_wHAsO4-      1.070e-016       0.000  1.070e-016     -15.971
Hfo_wH2AsO4      6.415e-018       0.000  6.415e-018     -17.193

Mno           
-2.263e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.116e-028       0.000  2.117e-028     -27.674
Mno_O3Ca         1.313e-029       0.000  1.313e-029     -28.882
Mno_O3-2         1.244e-029       0.000  1.244e-029     -28.905
Mno_O3HMn+       2.763e-030       0.000  2.763e-030     -29.559
Mno_O3H-         4.070e-031       0.000  4.070e-031     -30.390
Mno_O3Na-        2.620e-031       0.000  2.620e-031     -30.582
Mno_O3Mg         2.075e-031       0.000  2.075e-031     -30.683



Mno_O3HCa+       1.496e-031       0.000  1.496e-031     -30.825
Mno_O3Ba         6.952e-032       0.000  6.952e-032     -31.158
Mno_O3HMg+       1.600e-033       0.000  1.601e-033     -32.796
Mno_O3HBa+       1.416e-033       0.000  1.416e-033     -32.849
Mno_O3HNa        7.999e-034       0.000  7.999e-034     -33.097
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.575e-041       0.000  6.576e-041     -40.182
Mno_O3H3Cl       1.634e-043       0.000  1.634e-043     -42.787

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.386e-006  1.386e-006
Ba               5.443e-007  5.443e-007
C                9.158e-003  9.157e-003
Ca               2.167e-003  2.167e-003
Cl               9.873e-005  9.873e-005
Fe               5.752e-005  5.751e-005
K                1.893e-005  1.893e-005
Mg               8.924e-005  8.924e-005
Mn               3.698e-005  3.698e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.022      Charge balance
                                       pe  =  -4.035      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.155e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.287e-003
                       Total CO2 (mol/kg)  =  6.101e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.457e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.50
                               Iterations  =  31
                                  Total H  = 1.110262e+002
                                  Total O  = 5.552164e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.151e-007  1.053e-007    -6.939    -6.978    -0.039
   H+                    1.029e-007  9.504e-008    -6.988    -7.022    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.386e-006
   AsS(OH)(HS)-          1.383e-006  1.266e-006    -5.859    -5.898    -0.039
   H3AsO3                2.791e-009  2.795e-009    -8.554    -8.554     0.001
   H2AsO3-               2.276e-011  2.082e-011   -10.643   -10.681    -0.039
   As3S4(HS)2-           3.173e-014  2.903e-014   -13.498   -13.537    -0.039
   H4AsO3+               1.439e-016  1.316e-016   -15.842   -15.881    -0.039
   HAsO3-2               6.239e-019  4.371e-019   -18.205   -18.359    -0.155
   AsO3-3                2.043e-027  9.177e-028   -26.690   -27.037    -0.348
As(5)           1.322e-017
   H2AsO4-               6.777e-018  6.200e-018   -17.169   -17.208    -0.039
   HAsO4-2               6.442e-018  4.513e-018   -17.191   -17.346    -0.155
   AsO4-3                2.367e-022  1.063e-022   -21.626   -21.973    -0.348
   H3AsO4                1.174e-022  1.176e-022   -21.930   -21.930     0.001
Ba              5.443e-007
   Ba+2                  5.261e-007  3.686e-007    -6.279    -6.433    -0.155
   BaHCO3+               1.771e-008  1.621e-008    -7.752    -7.790    -0.039
   BaCO3                 4.303e-010  4.310e-010    -9.366    -9.366     0.001
   BaSO4                 2.000e-011  2.003e-011   -10.699   -10.698     0.001



   BaOH+                 1.436e-013  1.314e-013   -12.843   -12.881    -0.039
C(-4)           3.056e-003
   CH4                   3.056e-003  3.061e-003    -2.515    -2.514     0.001
C(4)            6.101e-003
   HCO3-                 4.999e-003  4.586e-003    -2.301    -2.339    -0.037
   CO2                   9.786e-004  9.802e-004    -3.009    -3.009     0.001
   CaHCO3+               9.359e-005  8.563e-005    -4.029    -4.067    -0.039
   MnHCO3+               8.043e-006  7.358e-006    -5.095    -5.133    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.888e-006  4.472e-006    -5.311    -5.350    -0.039
   MgHCO3+               3.568e-006  3.264e-006    -5.448    -5.486    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.195e-006  2.263e-006    -5.495    -5.645    -0.150
   FeCO3                 5.284e-007  5.293e-007    -6.277    -6.276     0.001
   NaHCO3                5.117e-007  5.125e-007    -6.291    -6.290     0.001
   MgCO3                 1.311e-007  1.314e-007    -6.882    -6.882     0.001
   BaHCO3+               1.771e-008  1.621e-008    -7.752    -7.790    -0.039
   NaCO3-                9.153e-009  8.374e-009    -8.038    -8.077    -0.039
   BaCO3                 4.303e-010  4.310e-010    -9.366    -9.366     0.001
Ca              2.167e-003
   Ca+2                  2.068e-003  1.464e-003    -2.684    -2.835    -0.150
   CaHCO3+               9.359e-005  8.563e-005    -4.029    -4.067    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.162e-008  3.167e-008    -7.500    -7.499     0.001
   CaOH+                 2.793e-009  2.556e-009    -8.554    -8.593    -0.039
   CaHSO4+               1.927e-014  1.763e-014   -13.715   -13.754    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.021e-005    -4.006    -4.045    -0.039
   MnCl+                 7.231e-009  6.616e-009    -8.141    -8.179    -0.039
   FeCl+                 1.327e-009  1.214e-009    -8.877    -8.916    -0.039
   MnCl2                 2.601e-013  2.605e-013   -12.585   -12.584     0.001
   MnCl3-                7.075e-018  6.473e-018   -17.150   -17.189    -0.039
   FeCl+2                3.340e-025  2.340e-025   -24.476   -24.631    -0.155
   FeCl2+                1.031e-028  9.429e-029   -27.987   -28.026    -0.039
   FeCl3                 8.492e-034  8.506e-034   -33.071   -33.070     0.001
Fe(2)           5.752e-005
   Fe(HS)2               3.785e-005  3.791e-005    -4.422    -4.421     0.001
   Fe+2                  1.392e-005  9.750e-006    -4.856    -5.011    -0.155
   FeHCO3+               4.888e-006  4.472e-006    -5.311    -5.350    -0.039
   FeCO3                 5.284e-007  5.293e-007    -6.277    -6.276     0.001
   Fe(HS)3-              2.980e-007  2.727e-007    -6.526    -6.564    -0.039
   FeOH+                 3.545e-008  3.244e-008    -7.450    -7.489    -0.039
   FeCl+                 1.327e-009  1.214e-009    -8.877    -8.916    -0.039
   FeSO4                 1.877e-010  1.880e-010    -9.727    -9.726     0.001
   Fe(OH)2               2.899e-012  2.904e-012   -11.538   -11.537     0.001
   Fe(OH)3-              1.241e-015  1.135e-015   -14.906   -14.945    -0.039
   FeHSO4+               1.284e-016  1.175e-016   -15.891   -15.930    -0.039
Fe(3)           5.000e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.221e-014  2.032e-014   -13.653   -13.692    -0.039
   Fe(OH)4-              2.888e-016  2.642e-016   -15.539   -15.578    -0.039
   FeOH+2                8.326e-018  5.833e-018   -17.080   -17.234    -0.155
   Fe+3                  1.912e-022  8.589e-023   -21.718   -22.066    -0.348
   FeCl+2                3.340e-025  2.340e-025   -24.476   -24.631    -0.155
   FeSO4+                1.116e-025  1.021e-025   -24.952   -24.991    -0.039
   FeCl2+                1.031e-028  9.429e-029   -27.987   -28.026    -0.039
   Fe(SO4)2-             2.648e-031  2.422e-031   -30.577   -30.616    -0.039
   FeHSO4+2              3.709e-032  2.599e-032   -31.431   -31.585    -0.155
   Fe2(OH)2+4            3.801e-033  9.159e-034   -32.420   -33.038    -0.618
   FeCl3                 8.492e-034  8.506e-034   -33.071   -33.070     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.445   -44.410    -0.966
H(0)            1.501e-009
   H2                    7.504e-010  7.517e-010    -9.125    -9.124     0.001
K               1.893e-005
   K+                    1.893e-005  1.729e-005    -4.723    -4.762    -0.039
   KSO4-                 1.440e-011  1.318e-011   -10.842   -10.880    -0.039
Mg              8.924e-005



   Mg+2                  8.554e-005  6.083e-005    -4.068    -4.216    -0.148
   MgHCO3+               3.568e-006  3.264e-006    -5.448    -5.486    -0.039
   MgCO3                 1.311e-007  1.314e-007    -6.882    -6.882     0.001
   MgOH+                 2.539e-009  2.323e-009    -8.595    -8.634    -0.039
   MgSO4                 1.544e-009  1.546e-009    -8.811    -8.811     0.001
Mn(2)           3.698e-005
   Mn+2                  2.569e-005  1.800e-005    -4.590    -4.745    -0.155
   MnHCO3+               8.043e-006  7.358e-006    -5.095    -5.133    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.231e-009  6.616e-009    -8.141    -8.179    -0.039
   MnOH+                 5.320e-009  4.868e-009    -8.274    -8.313    -0.039
   MnSO4                 3.465e-010  3.471e-010    -9.460    -9.460     0.001
   MnCl2                 2.601e-013  2.605e-013   -12.585   -12.584     0.001
   MnCl3-                7.075e-018  6.473e-018   -17.150   -17.189    -0.039
   Mn(OH)3-              3.630e-019  3.321e-019   -18.440   -18.479    -0.039
Mn(3)           1.143e-034
   Mn+3                  1.143e-034  5.131e-035   -33.942   -34.290    -0.348
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.994   -83.149    -0.155
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.529   -96.568    -0.039
Na              2.175e-004
   Na+                   2.170e-004  1.987e-004    -3.664    -3.702    -0.038
   NaHCO3                5.117e-007  5.125e-007    -6.291    -6.290     0.001
   NaCO3-                9.153e-009  8.374e-009    -8.038    -8.077    -0.039
   NaSO4-                1.180e-010  1.080e-010    -9.928    -9.967    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.133   -74.132     0.001
S(-2)           2.088e-004
   HS-                   7.219e-005  6.605e-005    -4.142    -4.180    -0.039
   H2S                   5.480e-005  5.489e-005    -4.261    -4.261     0.001
   Fe(HS)2               3.785e-005  3.791e-005    -4.422    -4.421     0.001
   AsS(OH)(HS)-          1.383e-006  1.266e-006    -5.859    -5.898    -0.039
   Fe(HS)3-              2.980e-007  2.727e-007    -6.526    -6.564    -0.039
   S5-2                  2.378e-007  1.766e-007    -6.624    -6.753    -0.129
   S4-2                  1.405e-007  1.030e-007    -6.852    -6.987    -0.135
   S6-2                  1.216e-007  9.140e-008    -6.915    -7.039    -0.124
   S-2                   1.198e-010  8.394e-011    -9.922   -10.076    -0.155
   S3-2                  5.023e-011  3.630e-011   -10.299   -10.440    -0.141
   S2-2                  2.883e-012  2.060e-012   -11.540   -11.686    -0.146
   As3S4(HS)2-           3.173e-014  2.903e-014   -13.498   -13.537    -0.039
S(6)            1.876e-007
   SO4-2                 1.537e-007  1.084e-007    -6.813    -6.965    -0.152
   CaSO4                 3.162e-008  3.167e-008    -7.500    -7.499     0.001
   MgSO4                 1.544e-009  1.546e-009    -8.811    -8.811     0.001
   MnSO4                 3.465e-010  3.471e-010    -9.460    -9.460     0.001
   FeSO4                 1.877e-010  1.880e-010    -9.727    -9.726     0.001
   NaSO4-                1.180e-010  1.080e-010    -9.928    -9.967    -0.039
   BaSO4                 2.000e-011  2.003e-011   -10.699   -10.698     0.001
   KSO4-                 1.440e-011  1.318e-011   -10.842   -10.880    -0.039
   HSO4-                 1.095e-012  1.002e-012   -11.961   -11.999    -0.039
   CaHSO4+               1.927e-014  1.763e-014   -13.715   -13.754    -0.039
   FeHSO4+               1.284e-016  1.175e-016   -15.891   -15.930    -0.039
   FeSO4+                1.116e-025  1.021e-025   -24.952   -24.991    -0.039
   Fe(SO4)2-             2.648e-031  2.422e-031   -30.577   -30.616    -0.039
   FeHSO4+2              3.709e-032  2.599e-032   -31.431   -31.585    -0.155

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.44   -9.80   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.73  -17.11   -1.38  As2O3
Artinite         -9.63   -0.03    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.09  -43.86    8.23  As2O5
As2S3(am)        -5.81  -50.71  -44.90  As2S3



As_native        -4.98  -17.51  -12.53  As
Ba3(AsO4)2      -13.14  -63.25  -50.11  Ba3(AsO4)2
Barite           -3.43  -13.40   -9.97  BaSO4
Birnessite      -28.33   15.27   43.60  MnO2
Bixbyite        -25.84  -26.45   -0.61  Mn2O3
Brucite          -7.01    9.83   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.55  -52.45  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.35   -2.51   -2.86  CH4
Claudetite      -15.77  -17.11   -1.34  As2O3
CO2(g)           -1.54   -3.01   -1.47  CO2
Dolomite         -1.25  -18.34  -17.09  CaMg(CO3)2
Dolomite(d)      -1.80  -18.34  -16.54  CaMg(CO3)2
Epsomite         -9.04  -11.18   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.26  -37.78  -45.03  Fe3S4
Gypsum           -5.22   -9.80   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.16   33.87   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.10  -38.06  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.86  -29.62   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.42  -41.70   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.63  -45.02   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.83   -9.86   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.05   12.29   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.26  -14.37   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.76  -89.47   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.47  -58.18  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.54  -12.83    2.71  MnCl2:4H2O
MnS(Green)       -5.70   -1.90    3.80  MnS
MnSO4           -14.38  -11.71    2.67  MnSO4
Nahcolite        -5.49   -6.04   -0.55  NaHCO3
Natron          -11.74  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.24   -9.86   -5.62  MgCO3:3H2O
Nsutite         -27.29   15.27   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -4.41  -50.71  -46.30  As2S3
Portlandite     -11.59   11.21   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.90    9.30   15.20  Mn(OH)2
Pyrolusite      -26.11   15.27   41.38  MnO2
Realgar          -2.80  -22.74  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.79  -44.04  -20.25  FeAsO4:2H2O
Siderite          0.23  -10.66  -10.89  FeCO3
Siderite(d)(3)   -0.21  -10.66  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.19  -14.37   -0.18  Na2SO4
Thermonatrite   -13.17  -13.05    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.52  -12.08   -8.56  BaCO3



Reaction step 34.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.35   15.25   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.794e-002 -2.058e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.290e-002 -9.655e-005
Manganite          -13.07   12.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.924e-005  2.924e-005
Siderite(d)(3)      -0.19  -10.64  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.52  -12.09   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.536e-004  Surface charge, eq

Hfo_s         
 2.645e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.611e-005       0.609  1.611e-005      -4.793
Hfo_sOMn+        8.617e-006       0.326  8.617e-006      -5.065
Hfo_sOFe+        1.377e-006       0.052  1.377e-006      -5.861
Hfo_sOH2+        2.221e-007       0.008  2.222e-007      -6.653
Hfo_sOH          1.162e-007       0.004  1.162e-007      -6.935
Hfo_sOHBa+2      1.232e-008       0.000  1.232e-008      -7.909
Hfo_sO-          1.392e-009       0.000  1.392e-009      -8.856

Hfo           
 7.536e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.455e-004       0.610  6.455e-004      -3.190
Hfo_wOH          3.376e-004       0.319  3.376e-004      -3.472
Hfo_wOFe+        3.734e-005       0.035  3.734e-005      -4.428
Hfo_wOMn+        1.989e-005       0.019  1.989e-005      -4.701
Hfo_wOCa+        7.223e-006       0.007  7.223e-006      -5.141
Hfo_wOMg+        5.261e-006       0.005  5.261e-006      -5.279
Hfo_wO-          4.045e-006       0.004  4.045e-006      -5.393
Hfo_wOFeOH       1.025e-006       0.001  1.025e-006      -5.989



Hfo_wH2AsO3      2.460e-007       0.000  2.460e-007      -6.609
Hfo_wOHSO4-2     2.173e-010       0.000  2.173e-010      -9.663
Hfo_wSO4-        2.083e-010       0.000  2.083e-010      -9.681
Hfo_wOBa+        7.984e-011       0.000  7.985e-011     -10.098
Hfo_wOHAsO4-3    1.265e-015       0.000  1.265e-015     -14.898
Hfo_wHAsO4-      1.035e-016       0.000  1.035e-016     -15.985
Hfo_wH2AsO4      6.405e-018       0.000  6.405e-018     -17.193

Mno           
-2.114e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.018e-033       0.000  2.018e-033     -32.695
Mno_O3Ca         1.252e-034       0.000  1.252e-034     -33.902
Mno_O3-2         1.168e-034       0.000  1.168e-034     -33.932
Mno_O3HMn+       2.717e-035       0.000  2.717e-035     -34.566
Mno_O3H-         3.944e-036       0.000  3.945e-036     -35.404
Mno_O3Na-        2.460e-036       0.000  2.460e-036     -35.609
Mno_O3Mg         1.950e-036       0.000  1.950e-036     -35.710
Mno_O3HCa+       1.471e-036       0.000  1.471e-036     -35.832
Mno_O3Ba         6.512e-037       0.000  6.513e-037     -36.186
Mno_O3HMg+       1.551e-038       0.000  1.551e-038     -37.809
Mno_O3HBa+       1.369e-038       0.000  1.369e-038     -37.864
Mno_O3HNa        7.747e-039       0.000  7.748e-039     -38.111
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        6.784e-046       0.000  6.784e-046     -45.169
Mno_O3H3Cl       1.684e-048       0.000  1.684e-048     -47.774

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.387e-006  1.387e-006
Ba               5.444e-007  5.444e-007
C                9.396e-003  9.396e-003
Ca               2.206e-003  2.206e-003
Cl               9.873e-005  9.873e-005
Fe               5.944e-005  5.944e-005
K                1.893e-005  1.893e-005
Mg               8.951e-005  8.951e-005
Mn               3.769e-005  3.769e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.009      Charge balance
                                       pe  =  -4.021      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.274e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.377e-003
                       Total CO2 (mol/kg)  =  6.240e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.528e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.49
                               Iterations  =  32
                                  Total H  = 1.110266e+002
                                  Total O  = 5.552196e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   OH-                   1.116e-007  1.021e-007    -6.952    -6.991    -0.039
   H+                    1.062e-007  9.806e-008    -6.974    -7.009    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.387e-006
   AsS(OH)(HS)-          1.385e-006  1.266e-006    -5.859    -5.898    -0.039
   H3AsO3                2.830e-009  2.834e-009    -8.548    -8.548     0.001
   H2AsO3-               2.238e-011  2.046e-011   -10.650   -10.689    -0.039
   As3S4(HS)2-           3.383e-014  3.093e-014   -13.471   -13.510    -0.039
   H4AsO3+               1.506e-016  1.377e-016   -15.822   -15.861    -0.039
   HAsO3-2               5.958e-019  4.164e-019   -18.225   -18.381    -0.156
   AsO3-3                1.898e-027  8.472e-028   -26.722   -27.072    -0.350
As(5)           1.287e-017
   H2AsO4-               6.691e-018  6.117e-018   -17.175   -17.213    -0.039
   HAsO4-2               6.176e-018  4.316e-018   -17.209   -17.365    -0.156
   AsO4-3                2.207e-022  9.853e-023   -21.656   -22.006    -0.350
   H3AsO4                1.195e-022  1.197e-022   -21.923   -21.922     0.001
Ba              5.444e-007
   Ba+2                  5.260e-007  3.676e-007    -6.279    -6.435    -0.156
   BaHCO3+               1.797e-008  1.643e-008    -7.745    -7.784    -0.039
   BaCO3                 4.228e-010  4.235e-010    -9.374    -9.373     0.001
   BaSO4                 1.920e-011  1.923e-011   -10.717   -10.716     0.001
   BaOH+                 1.389e-013  1.270e-013   -12.857   -12.896    -0.039
C(-4)           3.156e-003
   CH4                   3.156e-003  3.161e-003    -2.501    -2.500     0.001
C(4)            6.240e-003
   HCO3-                 5.086e-003  4.663e-003    -2.294    -2.331    -0.038
   CO2                   1.027e-003  1.028e-003    -2.989    -2.988     0.001
   CaHCO3+               9.662e-005  8.834e-005    -4.015    -4.054    -0.039
   MnHCO3+               8.303e-006  7.592e-006    -5.081    -5.120    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               5.283e-006  4.830e-006    -5.277    -5.316    -0.039
   MgHCO3+               3.630e-006  3.319e-006    -5.440    -5.479    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.157e-006  2.230e-006    -5.501    -5.652    -0.151
   FeCO3                 5.532e-007  5.542e-007    -6.257    -6.256     0.001
   NaHCO3                5.199e-007  5.208e-007    -6.284    -6.283     0.001
   MgCO3                 1.292e-007  1.295e-007    -6.889    -6.888     0.001
   BaHCO3+               1.797e-008  1.643e-008    -7.745    -7.784    -0.039
   NaCO3-                9.020e-009  8.247e-009    -8.045    -8.084    -0.039
   BaCO3                 4.228e-010  4.235e-010    -9.374    -9.373     0.001
Ca              2.206e-003
   Ca+2                  2.104e-003  1.485e-003    -2.677    -2.828    -0.151
   CaHCO3+               9.662e-005  8.834e-005    -4.015    -4.054    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.089e-008  3.094e-008    -7.510    -7.509     0.001
   CaOH+                 2.749e-009  2.513e-009    -8.561    -8.600    -0.039
   CaHSO4+               1.944e-014  1.777e-014   -13.711   -13.750    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.015e-005    -4.006    -4.045    -0.039
   MnCl+                 7.337e-009  6.708e-009    -8.134    -8.173    -0.039
   FeCl+                 1.410e-009  1.289e-009    -8.851    -8.890    -0.039
   MnCl2                 2.636e-013  2.640e-013   -12.579   -12.578     0.001
   MnCl3-                7.169e-018  6.555e-018   -17.145   -17.183    -0.039
   FeCl+2                3.675e-025  2.568e-025   -24.435   -24.590    -0.156
   FeCl2+                1.131e-028  1.034e-028   -27.947   -27.985    -0.039
   FeCl3                 9.307e-034  9.322e-034   -33.031   -33.030     0.001
Fe(2)           5.944e-005
   Fe(HS)2               3.845e-005  3.851e-005    -4.415    -4.414     0.001
   Fe+2                  1.482e-005  1.036e-005    -4.829    -4.985    -0.156
   FeHCO3+               5.283e-006  4.830e-006    -5.277    -5.316    -0.039
   FeCO3                 5.532e-007  5.542e-007    -6.257    -6.256     0.001
   Fe(HS)3-              2.962e-007  2.709e-007    -6.528    -6.567    -0.039
   FeOH+                 3.653e-008  3.340e-008    -7.437    -7.476    -0.039
   FeCl+                 1.410e-009  1.289e-009    -8.851    -8.890    -0.039
   FeSO4                 1.920e-010  1.923e-010    -9.717    -9.716     0.001
   Fe(OH)2               2.894e-012  2.898e-012   -11.539   -11.538     0.001



   Fe(OH)3-              1.201e-015  1.098e-015   -14.921   -14.959    -0.039
   FeHSO4+               1.356e-016  1.240e-016   -15.868   -15.907    -0.039
Fe(3)           5.071e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.293e-014  2.096e-014   -13.640   -13.679    -0.039
   Fe(OH)4-              2.801e-016  2.561e-016   -15.553   -15.592    -0.039
   FeOH+2                8.886e-018  6.209e-018   -17.051   -17.207    -0.156
   Fe+3                  2.113e-022  9.432e-023   -21.675   -22.025    -0.350
   FeCl+2                3.675e-025  2.568e-025   -24.435   -24.590    -0.156
   FeSO4+                1.181e-025  1.080e-025   -24.928   -24.967    -0.039
   FeCl2+                1.131e-028  1.034e-028   -27.947   -27.985    -0.039
   Fe(SO4)2-             2.698e-031  2.466e-031   -30.569   -30.608    -0.039
   FeHSO4+2              4.057e-032  2.835e-032   -31.392   -31.547    -0.156
   Fe2(OH)2+4            4.352e-033  1.038e-033   -32.361   -32.984    -0.623
   FeCl3                 9.307e-034  9.322e-034   -33.031   -33.030     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.370   -44.342    -0.973
H(0)            1.495e-009
   H2                    7.475e-010  7.487e-010    -9.126    -9.126     0.001
K               1.893e-005
   K+                    1.893e-005  1.728e-005    -4.723    -4.762    -0.039
   KSO4-                 1.387e-011  1.268e-011   -10.858   -10.897    -0.039
Mg              8.951e-005
   Mg+2                  8.575e-005  6.083e-005    -4.067    -4.216    -0.149
   MgHCO3+               3.630e-006  3.319e-006    -5.440    -5.479    -0.039
   MgCO3                 1.292e-007  1.295e-007    -6.889    -6.888     0.001
   MgOH+                 2.463e-009  2.252e-009    -8.609    -8.647    -0.039
   MgSO4                 1.486e-009  1.489e-009    -8.828    -8.827     0.001
Mn(2)           3.769e-005
   Mn+2                  2.614e-005  1.827e-005    -4.583    -4.738    -0.156
   MnHCO3+               8.303e-006  7.592e-006    -5.081    -5.120    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.337e-009  6.708e-009    -8.134    -8.173    -0.039
   MnOH+                 5.236e-009  4.787e-009    -8.281    -8.320    -0.039
   MnSO4                 3.386e-010  3.391e-010    -9.470    -9.470     0.001
   MnCl2                 2.636e-013  2.640e-013   -12.579   -12.578     0.001
   MnCl3-                7.169e-018  6.555e-018   -17.145   -17.183    -0.039
   Mn(OH)3-              3.356e-019  3.069e-019   -18.474   -18.513    -0.039
Mn(3)           1.206e-034
   Mn+3                  1.206e-034  5.382e-035   -33.919   -34.269    -0.350
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.038   -83.193    -0.156
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.559   -96.598    -0.039
Na              2.175e-004
   Na+                   2.170e-004  1.986e-004    -3.664    -3.702    -0.039
   NaHCO3                5.199e-007  5.208e-007    -6.284    -6.283     0.001
   NaCO3-                9.020e-009  8.247e-009    -8.045    -8.084    -0.039
   NaSO4-                1.137e-010  1.039e-010    -9.944    -9.983    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.130   -74.129     0.001
S(-2)           2.088e-004
   HS-                   7.064e-005  6.459e-005    -4.151    -4.190    -0.039
   H2S                   5.528e-005  5.537e-005    -4.257    -4.257     0.001
   Fe(HS)2               3.845e-005  3.851e-005    -4.415    -4.414     0.001
   AsS(OH)(HS)-          1.385e-006  1.266e-006    -5.859    -5.898    -0.039
   Fe(HS)3-              2.962e-007  2.709e-007    -6.528    -6.567    -0.039
   S5-2                  2.258e-007  1.674e-007    -6.646    -6.776    -0.130
   S4-2                  1.335e-007  9.765e-008    -6.875    -7.010    -0.136
   S6-2                  1.155e-007  8.663e-008    -6.938    -7.062    -0.125
   S-2                   1.138e-010  7.955e-011    -9.944   -10.099    -0.156
   S3-2                  4.771e-011  3.441e-011   -10.321   -10.463    -0.142
   S2-2                  2.739e-012  1.953e-012   -11.562   -11.709    -0.147
   As3S4(HS)2-           3.383e-014  3.093e-014   -13.471   -13.510    -0.039
S(6)            1.814e-007
   SO4-2                 1.484e-007  1.044e-007    -6.829    -6.981    -0.153
   CaSO4                 3.089e-008  3.094e-008    -7.510    -7.509     0.001
   MgSO4                 1.486e-009  1.489e-009    -8.828    -8.827     0.001



   MnSO4                 3.386e-010  3.391e-010    -9.470    -9.470     0.001
   FeSO4                 1.920e-010  1.923e-010    -9.717    -9.716     0.001
   NaSO4-                1.137e-010  1.039e-010    -9.944    -9.983    -0.039
   BaSO4                 1.920e-011  1.923e-011   -10.717   -10.716     0.001
   KSO4-                 1.387e-011  1.268e-011   -10.858   -10.897    -0.039
   HSO4-                 1.089e-012  9.953e-013   -11.963   -12.002    -0.039
   CaHSO4+               1.944e-014  1.777e-014   -13.711   -13.750    -0.039
   FeHSO4+               1.356e-016  1.240e-016   -15.868   -15.907    -0.039
   FeSO4+                1.181e-025  1.080e-025   -24.928   -24.967    -0.039
   Fe(SO4)2-             2.698e-031  2.466e-031   -30.569   -30.608    -0.039
   FeHSO4+2              4.057e-032  2.835e-032   -31.392   -31.547    -0.156

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.45   -9.81   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.71  -17.09   -1.38  As2O3
Artinite         -9.67   -0.07    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.07  -43.84    8.23  As2O5
As2S3(am)        -5.79  -50.69  -44.90  As2S3
As_native        -4.98  -17.51  -12.53  As
Ba3(AsO4)2      -13.21  -63.32  -50.11  Ba3(AsO4)2
Barite           -3.45  -13.42   -9.97  BaSO4
Birnessite      -28.35   15.25   43.60  MnO2
Bixbyite        -25.88  -26.49   -0.61  Mn2O3
Brucite          -7.04    9.80   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.59  -52.50  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.36   -2.50   -2.86  CH4
Claudetite      -15.75  -17.09   -1.34  As2O3
CO2(g)           -1.52   -2.99   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.06  -11.20   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.27  -37.76  -45.03  Fe3S4
Gypsum           -5.23   -9.81   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.22   33.81   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.11  -38.08  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.91  -29.67   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.34  -43.17   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.61  -45.00   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.84   -9.87   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.07   12.27   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.27  -14.39   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.77  -89.48   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.52  -58.23  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.54  -12.83    2.71  MnCl2:4H2O
MnS(Green)       -5.72   -1.92    3.80  MnS
MnSO4           -14.39  -11.72    2.67  MnSO4



Nahcolite        -5.49   -6.03   -0.55  NaHCO3
Natron          -11.75  -13.06   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.87   -5.62  MgCO3:3H2O
Nsutite         -27.31   15.25   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -4.39  -50.69  -46.30  As2S3
Portlandite     -11.61   11.19   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.92    9.28   15.20  Mn(OH)2
Pyrolusite      -26.13   15.25   41.38  MnO2
Realgar          -2.79  -22.73  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.78  -44.03  -20.25  FeAsO4:2H2O
Siderite          0.25  -10.64  -10.89  FeCO3
Siderite(d)(3)   -0.19  -10.64  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.21  -14.39   -0.18  Na2SO4
Thermonatrite   -13.18  -13.06    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.52  -12.09   -8.56  BaCO3

Reaction step 35.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.37   15.24   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.790e-002 -2.096e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.290e-002 -9.886e-005
Manganite          -13.09   12.25   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.940e-005  2.940e-005
Siderite(d)(3)      -0.17  -10.62  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.53  -12.09   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.604e-004  Surface charge, eq



Hfo_s         
 2.645e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.625e-005       0.614  1.625e-005      -4.789
Hfo_sOMn+        8.434e-006       0.319  8.435e-006      -5.074
Hfo_sOFe+        1.409e-006       0.053  1.409e-006      -5.851
Hfo_sOH2+        2.278e-007       0.009  2.278e-007      -6.642
Hfo_sOH          1.156e-007       0.004  1.156e-007      -6.937
Hfo_sOHBa+2      1.222e-008       0.000  1.222e-008      -7.913
Hfo_sO-          1.344e-009       0.000  1.344e-009      -8.872

Hfo           
 7.604e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.528e-004       0.617  6.528e-004      -3.185
Hfo_wOH          3.312e-004       0.313  3.313e-004      -3.480
Hfo_wOFe+        3.770e-005       0.036  3.770e-005      -4.424
Hfo_wOMn+        1.920e-005       0.018  1.920e-005      -4.717
Hfo_wOCa+        6.974e-006       0.007  6.974e-006      -5.156
Hfo_wOMg+        5.007e-006       0.005  5.007e-006      -5.300
Hfo_wO-          3.850e-006       0.004  3.851e-006      -5.414
Hfo_wOFeOH       1.004e-006       0.001  1.004e-006      -5.998
Hfo_wH2AsO3      2.447e-007       0.000  2.447e-007      -6.611
Hfo_wOHSO4-2     2.055e-010       0.000  2.055e-010      -9.687
Hfo_wSO4-        2.030e-010       0.000  2.030e-010      -9.692
Hfo_wOBa+        7.579e-011       0.000  7.579e-011     -10.120
Hfo_wOHAsO4-3    1.153e-015       0.000  1.153e-015     -14.938
Hfo_wHAsO4-      1.003e-016       0.000  1.003e-016     -15.999
Hfo_wH2AsO4      6.396e-018       0.000  6.396e-018     -17.194

Mno           
-5.171e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.034e-030       0.000  5.034e-030     -29.298
Mno_O3Ca         3.124e-031       0.000  3.124e-031     -30.505
Mno_O3-2         2.874e-031       0.000  2.874e-031     -30.541
Mno_O3HMn+       6.988e-032       0.000  6.989e-032     -31.156
Mno_O3H-         1.000e-032       0.000  1.000e-032     -32.000
Mno_O3Na-        6.047e-033       0.000  6.047e-033     -32.218
Mno_O3Mg         4.796e-033       0.000  4.796e-033     -32.319
Mno_O3HCa+       3.783e-033       0.000  3.783e-033     -32.422
Mno_O3Ba         1.598e-033       0.000  1.598e-033     -32.797
Mno_O3HMg+       3.933e-035       0.000  3.934e-035     -34.405
Mno_O3HBa+       3.461e-035       0.000  3.461e-035     -34.461
Mno_O3HNa        1.963e-035       0.000  1.963e-035     -34.707
Mno_O3H2         2.614e-037       0.000  2.614e-037     -36.583
Mno_O3H3+        1.828e-042       0.000  1.828e-042     -41.738
Mno_O3H3Cl       4.535e-045       0.000  4.535e-045     -44.343

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.389e-006  1.389e-006
Ba               5.445e-007  5.445e-007
C                9.634e-003  9.634e-003
Ca               2.244e-003  2.244e-003



Cl               9.873e-005  9.873e-005
Fe               6.139e-005  6.139e-005
K                1.893e-005  1.893e-005
Mg               8.977e-005  8.976e-005
Mn               3.839e-005  3.839e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.995      Charge balance
                                       pe  =  -4.007      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.391e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.466e-003
                       Total CO2 (mol/kg)  =  6.378e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.597e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.49
                               Iterations  =  36
                                  Total H  = 1.110270e+002
                                  Total O  = 5.552228e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.095e-007  1.011e-007    -6.960    -6.995    -0.035
   OH-                   1.084e-007  9.902e-008    -6.965    -7.004    -0.039
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.389e-006
   AsS(OH)(HS)-          1.386e-006  1.266e-006    -5.858    -5.897    -0.039
   H3AsO3                2.869e-009  2.874e-009    -8.542    -8.542     0.001
   H2AsO3-               2.203e-011  2.013e-011   -10.657   -10.696    -0.039
   As3S4(HS)2-           3.600e-014  3.289e-014   -13.444   -13.483    -0.039
   H4AsO3+               1.575e-016  1.439e-016   -15.803   -15.842    -0.039
   HAsO3-2               5.701e-019  3.973e-019   -18.244   -18.401    -0.157
   AsO3-3                1.767e-027  7.844e-028   -26.753   -27.105    -0.353
As(5)           1.254e-017
   H2AsO4-               6.610e-018  6.040e-018   -17.180   -17.219    -0.039
   HAsO4-2               5.932e-018  4.134e-018   -17.227   -17.384    -0.157
   AsO4-3                2.063e-022  9.157e-023   -21.686   -22.038    -0.353
   H3AsO4                1.216e-022  1.218e-022   -21.915   -21.914     0.001
Ba              5.445e-007
   Ba+2                  5.259e-007  3.665e-007    -6.279    -6.436    -0.157
   BaHCO3+               1.822e-008  1.665e-008    -7.739    -7.779    -0.039
   BaCO3                 4.157e-010  4.164e-010    -9.381    -9.381     0.001
   BaSO4                 1.845e-011  1.848e-011   -10.734   -10.733     0.001
   BaOH+                 1.345e-013  1.229e-013   -12.871   -12.911    -0.039
C(-4)           3.256e-003
   CH4                   3.256e-003  3.261e-003    -2.487    -2.487     0.001
C(4)            6.378e-003
   HCO3-                 5.172e-003  4.739e-003    -2.286    -2.324    -0.038
   CO2                   1.075e-003  1.077e-003    -2.968    -2.968     0.001
   CaHCO3+               9.966e-005  9.106e-005    -4.001    -4.041    -0.039
   MnHCO3+               8.564e-006  7.825e-006    -5.067    -5.107    -0.039
   FeHCO3+               5.697e-006  5.206e-006    -5.244    -5.284    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.691e-006  3.373e-006    -5.433    -5.472    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.120e-006  2.199e-006    -5.506    -5.658    -0.152
   FeCO3                 5.784e-007  5.794e-007    -6.238    -6.237     0.001
   NaHCO3                5.280e-007  5.289e-007    -6.277    -6.277     0.001
   MgCO3                 1.274e-007  1.276e-007    -6.895    -6.894     0.001
   BaHCO3+               1.822e-008  1.665e-008    -7.739    -7.779    -0.039



   NaCO3-                8.893e-009  8.126e-009    -8.051    -8.090    -0.039
   BaCO3                 4.157e-010  4.164e-010    -9.381    -9.381     0.001
Ca              2.244e-003
   Ca+2                  2.139e-003  1.507e-003    -2.670    -2.822    -0.152
   CaHCO3+               9.966e-005  9.106e-005    -4.001    -4.041    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.019e-008  3.025e-008    -7.520    -7.519     0.001
   CaOH+                 2.707e-009  2.473e-009    -8.568    -8.607    -0.039
   CaHSO4+               1.960e-014  1.791e-014   -13.708   -13.747    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.009e-005    -4.006    -4.045    -0.040
   MnCl+                 7.442e-009  6.800e-009    -8.128    -8.168    -0.039
   FeCl+                 1.495e-009  1.366e-009    -8.825    -8.865    -0.039
   MnCl2                 2.669e-013  2.674e-013   -12.574   -12.573     0.001
   MnCl3-                7.262e-018  6.635e-018   -17.139   -17.178    -0.039
   FeCl+2                4.032e-025  2.810e-025   -24.394   -24.551    -0.157
   FeCl2+                1.238e-028  1.131e-028   -27.907   -27.947    -0.039
   FeCl3                 1.017e-033  1.019e-033   -32.993   -32.992     0.001
Fe(2)           6.139e-005
   Fe(HS)2               3.902e-005  3.909e-005    -4.409    -4.408     0.001
   Fe+2                  1.576e-005  1.098e-005    -4.802    -4.959    -0.157
   FeHCO3+               5.697e-006  5.206e-006    -5.244    -5.284    -0.039
   FeCO3                 5.784e-007  5.794e-007    -6.238    -6.237     0.001
   Fe(HS)3-              2.943e-007  2.690e-007    -6.531    -6.570    -0.039
   FeOH+                 3.760e-008  3.436e-008    -7.425    -7.464    -0.039
   FeCl+                 1.495e-009  1.366e-009    -8.825    -8.865    -0.039
   FeSO4                 1.962e-010  1.965e-010    -9.707    -9.707     0.001
   Fe(OH)2               2.888e-012  2.893e-012   -11.539   -11.539     0.001
   Fe(OH)3-              1.164e-015  1.063e-015   -14.934   -14.973    -0.039
   FeHSO4+               1.429e-016  1.306e-016   -15.845   -15.884    -0.039
Fe(3)           5.142e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.365e-014  2.161e-014   -13.626   -13.665    -0.039
   Fe(OH)4-              2.719e-016  2.484e-016   -15.566   -15.605    -0.039
   FeOH+2                9.465e-018  6.597e-018   -17.024   -17.181    -0.157
   Fe+3                  2.327e-022  1.033e-022   -21.633   -21.986    -0.353
   FeCl+2                4.032e-025  2.810e-025   -24.394   -24.551    -0.157
   FeSO4+                1.247e-025  1.140e-025   -24.904   -24.943    -0.039
   FeCl2+                1.238e-028  1.131e-028   -27.907   -27.947    -0.039
   Fe(SO4)2-             2.746e-031  2.509e-031   -30.561   -30.601    -0.039
   FeHSO4+2              4.425e-032  3.084e-032   -31.354   -31.511    -0.157
   Fe2(OH)2+4            4.963e-033  1.171e-033   -32.304   -32.931    -0.627
   FeCl3                 1.017e-033  1.019e-033   -32.993   -32.992     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.297   -44.277    -0.980
H(0)            1.489e-009
   H2                    7.446e-010  7.459e-010    -9.128    -9.127     0.001
K               1.893e-005
   K+                    1.893e-005  1.727e-005    -4.723    -4.763    -0.040
   KSO4-                 1.336e-011  1.221e-011   -10.874   -10.913    -0.039
Mg              8.977e-005
   Mg+2                  8.594e-005  6.083e-005    -4.066    -4.216    -0.150
   MgHCO3+               3.691e-006  3.373e-006    -5.433    -5.472    -0.039
   MgCO3                 1.274e-007  1.276e-007    -6.895    -6.894     0.001
   MgOH+                 2.391e-009  2.185e-009    -8.621    -8.661    -0.039
   MgSO4                 1.432e-009  1.435e-009    -8.844    -8.843     0.001
Mn(2)           3.839e-005
   Mn+2                  2.658e-005  1.853e-005    -4.575    -4.732    -0.157
   MnHCO3+               8.564e-006  7.825e-006    -5.067    -5.107    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.442e-009  6.800e-009    -8.128    -8.168    -0.039
   MnOH+                 5.155e-009  4.711e-009    -8.288    -8.327    -0.039
   MnSO4                 3.309e-010  3.315e-010    -9.480    -9.480     0.001
   MnCl2                 2.669e-013  2.674e-013   -12.574   -12.573     0.001
   MnCl3-                7.262e-018  6.635e-018   -17.139   -17.178    -0.039
   Mn(OH)3-              3.110e-019  2.842e-019   -18.507   -18.546    -0.039
Mn(3)           1.270e-034
   Mn+3                  1.270e-034  5.638e-035   -33.896   -34.249    -0.353



Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.080   -83.236    -0.157
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.588   -96.627    -0.039
Na              2.175e-004
   Na+                   2.170e-004  1.985e-004    -3.664    -3.702    -0.039
   NaHCO3                5.280e-007  5.289e-007    -6.277    -6.277     0.001
   NaCO3-                8.893e-009  8.126e-009    -8.051    -8.090    -0.039
   NaSO4-                1.095e-010  1.001e-010    -9.960   -10.000    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.126   -74.125     0.001
S(-2)           2.088e-004
   HS-                   6.915e-005  6.319e-005    -4.160    -4.199    -0.039
   H2S                   5.574e-005  5.584e-005    -4.254    -4.253     0.001
   Fe(HS)2               3.902e-005  3.909e-005    -4.409    -4.408     0.001
   AsS(OH)(HS)-          1.386e-006  1.266e-006    -5.858    -5.897    -0.039
   Fe(HS)3-              2.943e-007  2.690e-007    -6.531    -6.570    -0.039
   S5-2                  2.147e-007  1.589e-007    -6.668    -6.799    -0.131
   S4-2                  1.269e-007  9.268e-008    -6.896    -7.033    -0.137
   S6-2                  1.098e-007  8.222e-008    -6.959    -7.085    -0.126
   S-2                   1.083e-010  7.551e-011    -9.965   -10.122    -0.157
   S3-2                  4.538e-011  3.266e-011   -10.343   -10.486    -0.143
   S2-2                  2.606e-012  1.854e-012   -11.584   -11.732    -0.148
   As3S4(HS)2-           3.600e-014  3.289e-014   -13.444   -13.483    -0.039
S(6)            1.757e-007
   SO4-2                 1.434e-007  1.006e-007    -6.844    -6.997    -0.154
   CaSO4                 3.019e-008  3.025e-008    -7.520    -7.519     0.001
   MgSO4                 1.432e-009  1.435e-009    -8.844    -8.843     0.001
   MnSO4                 3.309e-010  3.315e-010    -9.480    -9.480     0.001
   FeSO4                 1.962e-010  1.965e-010    -9.707    -9.707     0.001
   NaSO4-                1.095e-010  1.001e-010    -9.960   -10.000    -0.039
   BaSO4                 1.845e-011  1.848e-011   -10.734   -10.733     0.001
   KSO4-                 1.336e-011  1.221e-011   -10.874   -10.913    -0.039
   HSO4-                 1.082e-012  9.888e-013   -11.966   -12.005    -0.039
   CaHSO4+               1.960e-014  1.791e-014   -13.708   -13.747    -0.039
   FeHSO4+               1.429e-016  1.306e-016   -15.845   -15.884    -0.039
   FeSO4+                1.247e-025  1.140e-025   -24.904   -24.943    -0.039
   Fe(SO4)2-             2.746e-031  2.509e-031   -30.561   -30.601    -0.039
   FeHSO4+2              4.425e-032  3.084e-032   -31.354   -31.511    -0.157

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.46   -9.82   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.70  -17.08   -1.38  As2O3
Artinite         -9.70   -0.10    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.06  -43.83    8.23  As2O5
As2S3(am)        -5.77  -50.67  -44.90  As2S3
As_native        -4.98  -17.51  -12.53  As
Ba3(AsO4)2      -13.27  -63.38  -50.11  Ba3(AsO4)2
Barite           -3.46  -13.43   -9.97  BaSO4
Birnessite      -28.37   15.24   43.60  MnO2
Bixbyite        -25.91  -26.53   -0.61  Mn2O3
Brucite          -7.07    9.77   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.64  -52.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.37   -2.49   -2.86  CH4
Claudetite      -15.74  -17.08   -1.34  As2O3
CO2(g)           -1.50   -2.97   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.07  -11.21   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8



FeS(ppt)          1.75   -2.16   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.29  -37.75  -45.03  Fe3S4
Gypsum           -5.24   -9.82   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.28   33.75   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.13  -38.10  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.96  -29.72   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.53  -42.74   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.40  -41.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.59  -44.98   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.84   -9.87   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.09   12.25   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O
Mirabilite      -13.29  -14.40   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.78  -89.49   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.57  -58.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.74   -1.94    3.80  MnS
MnSO4           -14.40  -11.73    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3
Natron          -11.75  -13.06   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.87   -5.62  MgCO3:3H2O
Nsutite         -27.33   15.24   42.56  MnO2
O2(g)           -71.23  -74.13   -2.89  O2
Orpiment         -4.37  -50.67  -46.30  As2S3
Portlandite     -11.63   11.17   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.94    9.26   15.20  Mn(OH)2
Pyrolusite      -26.14   15.24   41.38  MnO2
Realgar          -2.78  -22.72  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.78  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.27  -10.62  -10.89  FeCO3
Siderite(d)(3)   -0.17  -10.62  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.22  -14.40   -0.18  Na2SO4
Thermonatrite   -13.19  -13.06    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.53  -12.09   -8.56  BaCO3

Reaction step 36.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative



Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.38   15.22   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.787e-002 -2.134e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.290e-002 -1.012e-004
Manganite          -13.11   12.23   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.953e-005  2.953e-005
Siderite(d)(3)      -0.15  -10.60  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.54  -12.10   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.670e-004  Surface charge, eq

Hfo_s         
 2.645e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.639e-005       0.620  1.639e-005      -4.785
Hfo_sOMn+        8.259e-006       0.312  8.260e-006      -5.083
Hfo_sOFe+        1.441e-006       0.054  1.441e-006      -5.841
Hfo_sOH2+        2.333e-007       0.009  2.333e-007      -6.632
Hfo_sOH          1.150e-007       0.004  1.150e-007      -6.939
Hfo_sOHBa+2      1.212e-008       0.000  1.212e-008      -7.917
Hfo_sO-          1.298e-009       0.000  1.298e-009      -8.887

Hfo           
 7.670e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.599e-004       0.624  6.599e-004      -3.181
Hfo_wOH          3.251e-004       0.307  3.251e-004      -3.488
Hfo_wOFe+        3.803e-005       0.036  3.803e-005      -4.420
Hfo_wOMn+        1.855e-005       0.018  1.855e-005      -4.732
Hfo_wOCa+        6.739e-006       0.006  6.739e-006      -5.171
Hfo_wOMg+        4.771e-006       0.005  4.772e-006      -5.321
Hfo_wO-          3.670e-006       0.003  3.670e-006      -5.435
Hfo_wOFeOH       9.833e-007       0.001  9.833e-007      -6.007
Hfo_wH2AsO3      2.435e-007       0.000  2.435e-007      -6.613
Hfo_wSO4-        1.980e-010       0.000  1.980e-010      -9.703
Hfo_wOHSO4-2     1.946e-010       0.000  1.946e-010      -9.711
Hfo_wOBa+        7.204e-011       0.000  7.204e-011     -10.142
Hfo_wOHAsO4-3    1.055e-015       0.000  1.055e-015     -14.977
Hfo_wHAsO4-      9.727e-017       0.000  9.728e-017     -16.012
Hfo_wH2AsO4      6.388e-018       0.000  6.389e-018     -17.195

Mno           
-1.855e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.841e-033       0.000  1.841e-033     -32.735
Mno_O3Ca         1.142e-034       0.000  1.143e-034     -33.942



Mno_O3-2         1.037e-034       0.000  1.037e-034     -33.984
Mno_O3HMn+       2.632e-035       0.000  2.632e-035     -34.580
Mno_O3H-         3.716e-036       0.000  3.716e-036     -35.430
Mno_O3Na-        2.180e-036       0.000  2.180e-036     -35.662
Mno_O3Mg         1.730e-036       0.000  1.730e-036     -35.762
Mno_O3HCa+       1.425e-036       0.000  1.425e-036     -35.846
Mno_O3Ba         5.747e-037       0.000  5.748e-037     -36.241
Mno_O3HMg+       1.461e-038       0.000  1.461e-038     -37.835
Mno_O3HBa+       1.282e-038       0.000  1.282e-038     -37.892
Mno_O3HNa        7.289e-039       0.000  7.289e-039     -38.137
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        7.201e-046       0.000  7.201e-046     -45.143
Mno_O3H3Cl       1.786e-048       0.000  1.786e-048     -47.748

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.390e-006  1.390e-006
Ba               5.446e-007  5.446e-007
C                9.871e-003  9.871e-003
Ca               2.282e-003  2.282e-003
Cl               9.873e-005  9.873e-005
Fe               6.336e-005  6.336e-005
K                1.893e-005  1.893e-005
Mg               9.000e-005  9.000e-005
Mn               3.908e-005  3.908e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.983      Charge balance
                                       pe  =  -3.993      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.507e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.554e-003
                       Total CO2 (mol/kg)  =  6.516e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.663e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.48
                               Iterations  =  35
                                  Total H  = 1.110274e+002
                                  Total O  = 5.552259e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.129e-007  1.041e-007    -6.947    -6.983    -0.035
   OH-                   1.053e-007  9.616e-008    -6.978    -7.017    -0.039
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.390e-006
   AsS(OH)(HS)-          1.387e-006  1.266e-006    -5.858    -5.897    -0.039
   H3AsO3                2.908e-009  2.913e-009    -8.536    -8.536     0.001
   H2AsO3-               2.170e-011  1.981e-011   -10.664   -10.703    -0.039
   As3S4(HS)2-           3.822e-014  3.490e-014   -13.418   -13.457    -0.039
   H4AsO3+               1.645e-016  1.502e-016   -15.784   -15.823    -0.039
   HAsO3-2               5.463e-019  3.798e-019   -18.263   -18.420    -0.158
   AsO3-3                1.650e-027  7.281e-028   -26.783   -27.138    -0.355
As(5)           1.224e-017
   H2AsO4-               6.536e-018  5.968e-018   -17.185   -17.224    -0.039
   HAsO4-2               5.706e-018  3.967e-018   -17.244   -17.402    -0.158
   AsO4-3                1.933e-022  8.532e-023   -21.714   -22.069    -0.355
   H3AsO4                1.237e-022  1.240e-022   -21.908   -21.907     0.001



Ba              5.446e-007
   Ba+2                  5.257e-007  3.655e-007    -6.279    -6.437    -0.158
   BaHCO3+               1.847e-008  1.687e-008    -7.734    -7.773    -0.039
   BaCO3                 4.088e-010  4.095e-010    -9.388    -9.388     0.001
   BaSO4                 1.775e-011  1.778e-011   -10.751   -10.750     0.001
   BaOH+                 1.303e-013  1.190e-013   -12.885   -12.925    -0.039
C(-4)           3.355e-003
   CH4                   3.355e-003  3.361e-003    -2.474    -2.474     0.001
C(4)            6.516e-003
   HCO3-                 5.257e-003  4.814e-003    -2.279    -2.318    -0.038
   CO2                   1.125e-003  1.127e-003    -2.949    -2.948     0.001
   CaHCO3+               1.027e-004  9.377e-005    -3.988    -4.028    -0.039
   MnHCO3+               8.825e-006  8.058e-006    -5.054    -5.094    -0.039
   FeHCO3+               6.130e-006  5.597e-006    -5.213    -5.252    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.751e-006  3.425e-006    -5.426    -5.465    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.085e-006  2.169e-006    -5.511    -5.664    -0.153
   FeCO3                 6.039e-007  6.050e-007    -6.219    -6.218     0.001
   NaHCO3                5.359e-007  5.368e-007    -6.271    -6.270     0.001
   MgCO3                 1.256e-007  1.259e-007    -6.901    -6.900     0.001
   BaHCO3+               1.847e-008  1.687e-008    -7.734    -7.773    -0.039
   NaCO3-                8.771e-009  8.009e-009    -8.057    -8.096    -0.039
   BaCO3                 4.088e-010  4.095e-010    -9.388    -9.388     0.001
Ca              2.282e-003
   Ca+2                  2.174e-003  1.527e-003    -2.663    -2.816    -0.153
   CaHCO3+               1.027e-004  9.377e-005    -3.988    -4.028    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.953e-008  2.958e-008    -7.530    -7.529     0.001
   CaOH+                 2.666e-009  2.435e-009    -8.574    -8.614    -0.039
   CaHSO4+               1.975e-014  1.804e-014   -13.704   -13.744    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.003e-005    -4.006    -4.046    -0.040
   MnCl+                 7.545e-009  6.889e-009    -8.122    -8.162    -0.039
   FeCl+                 1.583e-009  1.445e-009    -8.801    -8.840    -0.039
   MnCl2                 2.703e-013  2.708e-013   -12.568   -12.567     0.001
   MnCl3-                7.352e-018  6.714e-018   -17.134   -17.173    -0.039
   FeCl+2                4.412e-025  3.067e-025   -24.355   -24.513    -0.158
   FeCl2+                1.351e-028  1.234e-028   -27.869   -27.909    -0.039
   FeCl3                 1.109e-033  1.111e-033   -32.955   -32.954     0.001
Fe(2)           6.336e-005
   Fe(HS)2               3.957e-005  3.964e-005    -4.403    -4.402     0.001
   Fe+2                  1.672e-005  1.163e-005    -4.777    -4.934    -0.158
   FeHCO3+               6.130e-006  5.597e-006    -5.213    -5.252    -0.039
   FeCO3                 6.039e-007  6.050e-007    -6.219    -6.218     0.001
   Fe(HS)3-              2.924e-007  2.670e-007    -6.534    -6.574    -0.039
   FeOH+                 3.868e-008  3.532e-008    -7.413    -7.452    -0.039
   FeCl+                 1.583e-009  1.445e-009    -8.801    -8.840    -0.039
   FeSO4                 2.004e-010  2.007e-010    -9.698    -9.697     0.001
   Fe(OH)2               2.883e-012  2.888e-012   -11.540   -11.539     0.001
   Fe(OH)3-              1.128e-015  1.030e-015   -14.948   -14.987    -0.039
   FeHSO4+               1.504e-016  1.373e-016   -15.823   -15.862    -0.039
Fe(3)           5.213e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.437e-014  2.225e-014   -13.613   -13.653    -0.039
   Fe(OH)4-              2.642e-016  2.412e-016   -15.578   -15.618    -0.039
   FeOH+2                1.006e-017  6.997e-018   -16.997   -17.155    -0.158
   Fe+3                  2.556e-022  1.128e-022   -21.592   -21.948    -0.355
   FeCl+2                4.412e-025  3.067e-025   -24.355   -24.513    -0.158
   FeSO4+                1.315e-025  1.201e-025   -24.881   -24.921    -0.039
   FeCl2+                1.351e-028  1.234e-028   -27.869   -27.909    -0.039
   Fe(SO4)2-             2.792e-031  2.550e-031   -30.554   -30.594    -0.039
   FeHSO4+2              4.813e-032  3.346e-032   -31.318   -31.475    -0.158
   Fe2(OH)2+4            5.639e-033  1.318e-033   -32.249   -32.880    -0.631
   FeCl3                 1.109e-033  1.111e-033   -32.955   -32.954     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.226   -44.213    -0.987
H(0)            1.484e-009



   H2                    7.418e-010  7.431e-010    -9.130    -9.129     0.001
K               1.893e-005
   K+                    1.893e-005  1.726e-005    -4.723    -4.763    -0.040
   KSO4-                 1.289e-011  1.177e-011   -10.890   -10.929    -0.039
Mg              9.000e-005
   Mg+2                  8.612e-005  6.081e-005    -4.065    -4.216    -0.151
   MgHCO3+               3.751e-006  3.425e-006    -5.426    -5.465    -0.039
   MgCO3                 1.256e-007  1.259e-007    -6.901    -6.900     0.001
   MgOH+                 2.323e-009  2.121e-009    -8.634    -8.674    -0.039
   MgSO4                 1.381e-009  1.384e-009    -8.860    -8.859     0.001
Mn(2)           3.908e-005
   Mn+2                  2.702e-005  1.878e-005    -4.568    -4.726    -0.158
   MnHCO3+               8.825e-006  8.058e-006    -5.054    -5.094    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.545e-009  6.889e-009    -8.122    -8.162    -0.039
   MnOH+                 5.079e-009  4.638e-009    -8.294    -8.334    -0.039
   MnSO4                 3.236e-010  3.242e-010    -9.490    -9.489     0.001
   MnCl2                 2.703e-013  2.708e-013   -12.568   -12.567     0.001
   MnCl3-                7.352e-018  6.714e-018   -17.134   -17.173    -0.039
   Mn(OH)3-              2.889e-019  2.638e-019   -18.539   -18.579    -0.039
Mn(3)           1.336e-034
   Mn+3                  1.336e-034  5.897e-035   -33.874   -34.229    -0.355
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.120   -83.278    -0.158
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.616   -96.655    -0.039
Na              2.175e-004
   Na+                   2.170e-004  1.983e-004    -3.664    -3.703    -0.039
   NaHCO3                5.359e-007  5.368e-007    -6.271    -6.270     0.001
   NaCO3-                8.771e-009  8.009e-009    -8.057    -8.096    -0.039
   NaSO4-                1.057e-010  9.648e-011    -9.976   -10.016    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.123   -74.122     0.001
S(-2)           2.088e-004
   HS-                   6.773e-005  6.185e-005    -4.169    -4.209    -0.039
   H2S                   5.619e-005  5.628e-005    -4.250    -4.250     0.001
   Fe(HS)2               3.957e-005  3.964e-005    -4.403    -4.402     0.001
   AsS(OH)(HS)-          1.387e-006  1.266e-006    -5.858    -5.897    -0.039
   Fe(HS)3-              2.924e-007  2.670e-007    -6.534    -6.574    -0.039
   S5-2                  2.044e-007  1.510e-007    -6.689    -6.821    -0.132
   S4-2                  1.209e-007  8.809e-008    -6.918    -7.055    -0.137
   S6-2                  1.045e-007  7.815e-008    -6.981    -7.107    -0.126
   S-2                   1.032e-010  7.177e-011    -9.986   -10.144    -0.158
   S3-2                  4.322e-011  3.104e-011   -10.364   -10.508    -0.144
   S2-2                  2.482e-012  1.762e-012   -11.605   -11.754    -0.149
   As3S4(HS)2-           3.822e-014  3.490e-014   -13.418   -13.457    -0.039
S(6)            1.702e-007
   SO4-2                 1.386e-007  9.706e-008    -6.858    -7.013    -0.155
   CaSO4                 2.953e-008  2.958e-008    -7.530    -7.529     0.001
   MgSO4                 1.381e-009  1.384e-009    -8.860    -8.859     0.001
   MnSO4                 3.236e-010  3.242e-010    -9.490    -9.489     0.001
   FeSO4                 2.004e-010  2.007e-010    -9.698    -9.697     0.001
   NaSO4-                1.057e-010  9.648e-011    -9.976   -10.016    -0.039
   BaSO4                 1.775e-011  1.778e-011   -10.751   -10.750     0.001
   KSO4-                 1.289e-011  1.177e-011   -10.890   -10.929    -0.039
   HSO4-                 1.076e-012  9.822e-013   -11.968   -12.008    -0.039
   CaHSO4+               1.975e-014  1.804e-014   -13.704   -13.744    -0.039
   FeHSO4+               1.504e-016  1.373e-016   -15.823   -15.862    -0.039
   FeSO4+                1.315e-025  1.201e-025   -24.881   -24.921    -0.039
   Fe(SO4)2-             2.792e-031  2.550e-031   -30.554   -30.594    -0.039
   FeHSO4+2              4.813e-032  3.346e-032   -31.318   -31.475    -0.158

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.47   -9.83   -4.36  CaSO4



Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.69  -17.07   -1.38  As2O3
Artinite         -9.73   -0.13    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.04  -43.81    8.23  As2O5
As2S3(am)        -5.74  -50.64  -44.90  As2S3
As_native        -4.97  -17.50  -12.53  As
Ba3(AsO4)2      -13.34  -63.45  -50.11  Ba3(AsO4)2
Barite           -3.48  -13.45   -9.97  BaSO4
Birnessite      -28.38   15.22   43.60  MnO2
Bixbyite        -25.95  -26.56   -0.61  Mn2O3
Brucite          -7.09    9.75   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.68  -52.59  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.39   -2.47   -2.86  CH4
Claudetite      -15.73  -17.07   -1.34  As2O3
CO2(g)           -1.48   -2.95   -1.47  CO2
Dolomite         -1.27  -18.36  -17.09  CaMg(CO3)2
Dolomite(d)      -1.82  -18.36  -16.54  CaMg(CO3)2
Epsomite         -9.09  -11.23   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.16   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.30  -37.73  -45.03  Fe3S4
Gypsum           -5.25   -9.83   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.33   33.70   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.15  -38.12  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.01  -29.77   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.32  -43.15   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.53  -42.74   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.40  -41.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.57  -44.96   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.88   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.11   12.23   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.31  -14.42   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.79  -89.50   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.61  -58.32  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.75   -1.95    3.80  MnS
MnSO4           -14.41  -11.74    2.67  MnSO4
Nahcolite        -5.47   -6.02   -0.55  NaHCO3
Natron          -11.76  -13.07   -1.31  Na2CO3:10H2O
Nesquehonite     -4.26   -9.88   -5.62  MgCO3:3H2O
Nsutite         -27.35   15.22   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -4.34  -50.64  -46.30  As2S3
Portlandite     -11.65   11.15   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.96    9.24   15.20  Mn(OH)2
Pyrolusite      -26.16   15.22   41.38  MnO2
Realgar          -2.77  -22.72  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.29  -10.60  -10.89  FeCO3
Siderite(d)(3)   -0.15  -10.60  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S



Thenardite      -14.24  -14.42   -0.18  Na2SO4
Thermonatrite   -13.19  -13.07    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.54  -12.10   -8.56  BaCO3

Reaction step 37.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.40   15.20   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.783e-002 -2.171e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.290e-002 -1.035e-004
Manganite          -13.13   12.21   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.962e-005  2.962e-005
Siderite(d)(3)      -0.13  -10.58  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.55  -12.11   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.734e-004  Surface charge, eq

Hfo_s         
 2.645e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.652e-005       0.625  1.652e-005      -4.782
Hfo_sOMn+        8.091e-006       0.306  8.092e-006      -5.092
Hfo_sOFe+        1.472e-006       0.056  1.472e-006      -5.832
Hfo_sOH2+        2.388e-007       0.009  2.388e-007      -6.622
Hfo_sOH          1.143e-007       0.004  1.144e-007      -6.942
Hfo_sOHBa+2      1.202e-008       0.000  1.202e-008      -7.920
Hfo_sO-          1.254e-009       0.000  1.254e-009      -8.902

Hfo           
 7.734e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.666e-004       0.630  6.667e-004      -3.176
Hfo_wOH          3.192e-004       0.302  3.192e-004      -3.496
Hfo_wOFe+        3.835e-005       0.036  3.836e-005      -4.416



Hfo_wOMn+        1.794e-005       0.017  1.794e-005      -4.746
Hfo_wOCa+        6.517e-006       0.006  6.517e-006      -5.186
Hfo_wOMg+        4.551e-006       0.004  4.552e-006      -5.342
Hfo_wO-          3.502e-006       0.003  3.502e-006      -5.456
Hfo_wOFeOH       9.637e-007       0.001  9.637e-007      -6.016
Hfo_wH2AsO3      2.424e-007       0.000  2.424e-007      -6.615
Hfo_wSO4-        1.931e-010       0.000  1.931e-010      -9.714
Hfo_wOHSO4-2     1.844e-010       0.000  1.845e-010      -9.734
Hfo_wOBa+        6.856e-011       0.000  6.856e-011     -10.164
Hfo_wOHAsO4-3    9.671e-016       0.000  9.672e-016     -15.015
Hfo_wHAsO4-      9.444e-017       0.000  9.444e-017     -16.025
Hfo_wH2AsO4      6.382e-018       0.000  6.382e-018     -17.195

Mno           
-1.742e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.763e-033       0.000  1.763e-033     -32.754
Mno_O3Ca         1.094e-034       0.000  1.094e-034     -33.961
Mno_O3-2         9.794e-035       0.000  9.794e-035     -34.009
Mno_O3HMn+       2.593e-035       0.000  2.593e-035     -34.586
Mno_O3H-         3.611e-036       0.000  3.612e-036     -35.442
Mno_O3Na-        2.058e-036       0.000  2.058e-036     -35.687
Mno_O3Mg         1.633e-036       0.000  1.633e-036     -35.787
Mno_O3HCa+       1.404e-036       0.000  1.404e-036     -35.853
Mno_O3Ba         5.414e-037       0.000  5.414e-037     -36.266
Mno_O3HMg+       1.419e-038       0.000  1.419e-038     -37.848
Mno_O3HBa+       1.243e-038       0.000  1.243e-038     -37.906
Mno_O3HNa        7.080e-039       0.000  7.080e-039     -38.150
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        7.409e-046       0.000  7.410e-046     -45.130
Mno_O3H3Cl       1.836e-048       0.000  1.836e-048     -47.736

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.391e-006  1.391e-006
Ba               5.447e-007  5.447e-007
C                1.011e-002  1.011e-002
Ca               2.320e-003  2.319e-003
Cl               9.873e-005  9.873e-005
Fe               6.536e-005  6.536e-005
K                1.893e-005  1.893e-005
Mg               9.022e-005  9.022e-005
Mn               3.978e-005  3.977e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.970      Charge balance
                                       pe  =  -3.980      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.622e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.641e-003
                       Total CO2 (mol/kg)  =  6.654e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.726e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.48
                               Iterations  =  32
                                  Total H  = 1.110278e+002
                                  Total O  = 5.552291e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.162e-007  1.071e-007    -6.935    -6.970    -0.035
   OH-                   1.024e-007  9.345e-008    -6.990    -7.029    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.391e-006
   AsS(OH)(HS)-          1.388e-006  1.267e-006    -5.858    -5.897    -0.040
   H3AsO3                2.948e-009  2.953e-009    -8.530    -8.530     0.001
   H2AsO3-               2.139e-011  1.952e-011   -10.670   -10.709    -0.040
   As3S4(HS)2-           4.051e-014  3.697e-014   -13.392   -13.432    -0.040
   H4AsO3+               1.717e-016  1.567e-016   -15.765   -15.805    -0.040
   HAsO3-2               5.244e-019  3.637e-019   -18.280   -18.439    -0.159
   AsO3-3                1.544e-027  6.776e-028   -26.811   -27.169    -0.358
As(5)           1.196e-017
   H2AsO4-               6.467e-018  5.901e-018   -17.189   -17.229    -0.040
   HAsO4-2               5.496e-018  3.812e-018   -17.260   -17.419    -0.159
   AsO4-3                1.815e-022  7.969e-023   -21.741   -22.099    -0.358
   H3AsO4                1.259e-022  1.261e-022   -21.900   -21.899     0.001
Ba              5.447e-007
   Ba+2                  5.256e-007  3.645e-007    -6.279    -6.438    -0.159
   BaHCO3+               1.871e-008  1.708e-008    -7.728    -7.768    -0.040
   BaCO3                 4.023e-010  4.030e-010    -9.395    -9.395     0.001
   BaSO4                 1.709e-011  1.712e-011   -10.767   -10.766     0.001
   BaOH+                 1.264e-013  1.153e-013   -12.898   -12.938    -0.040
C(-4)           3.455e-003
   CH4                   3.455e-003  3.461e-003    -2.462    -2.461     0.001
C(4)            6.654e-003
   HCO3-                 5.340e-003  4.887e-003    -2.272    -2.311    -0.039
   CO2                   1.175e-003  1.177e-003    -2.930    -2.929     0.001
   CaHCO3+               1.057e-004  9.649e-005    -3.976    -4.016    -0.040
   MnHCO3+               9.086e-006  8.292e-006    -5.042    -5.081    -0.040
   FeHCO3+               6.581e-006  6.006e-006    -5.182    -5.221    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.809e-006  3.476e-006    -5.419    -5.459    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.051e-006  2.140e-006    -5.516    -5.670    -0.154
   FeCO3                 6.297e-007  6.309e-007    -6.201    -6.200     0.001
   NaHCO3                5.438e-007  5.447e-007    -6.265    -6.264     0.001
   MgCO3                 1.239e-007  1.241e-007    -6.907    -6.906     0.001
   BaHCO3+               1.871e-008  1.708e-008    -7.728    -7.768    -0.040
   NaCO3-                8.655e-009  7.898e-009    -8.063    -8.102    -0.040
   BaCO3                 4.023e-010  4.030e-010    -9.395    -9.395     0.001
Ca              2.320e-003
   Ca+2                  2.208e-003  1.548e-003    -2.656    -2.810    -0.154
   CaHCO3+               1.057e-004  9.649e-005    -3.976    -4.016    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.889e-008  2.894e-008    -7.539    -7.538     0.001
   CaOH+                 2.628e-009  2.398e-009    -8.580    -8.620    -0.040
   CaHSO4+               1.990e-014  1.816e-014   -13.701   -13.741    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.997e-005    -4.006    -4.046    -0.040
   MnCl+                 7.646e-009  6.977e-009    -8.117    -8.156    -0.040
   FeCl+                 1.672e-009  1.526e-009    -8.777    -8.816    -0.040
   MnCl2                 2.736e-013  2.740e-013   -12.563   -12.562     0.001
   MnCl3-                7.442e-018  6.791e-018   -17.128   -17.168    -0.040
   FeCl+2                4.815e-025  3.339e-025   -24.317   -24.476    -0.159
   FeCl2+                1.471e-028  1.342e-028   -27.832   -27.872    -0.040
   FeCl3                 1.205e-033  1.208e-033   -32.919   -32.918     0.001
Fe(2)           6.536e-005
   Fe(HS)2               4.010e-005  4.017e-005    -4.397    -4.396     0.001
   Fe+2                  1.772e-005  1.229e-005    -4.752    -4.910    -0.159
   FeHCO3+               6.581e-006  6.006e-006    -5.182    -5.221    -0.040
   FeCO3                 6.297e-007  6.309e-007    -6.201    -6.200     0.001



   Fe(HS)3-              2.903e-007  2.649e-007    -6.537    -6.577    -0.040
   FeOH+                 3.975e-008  3.628e-008    -7.401    -7.440    -0.040
   FeCl+                 1.672e-009  1.526e-009    -8.777    -8.816    -0.040
   FeSO4                 2.044e-010  2.048e-010    -9.689    -9.689     0.001
   Fe(OH)2               2.877e-012  2.882e-012   -11.541   -11.540     0.001
   Fe(OH)3-              1.095e-015  9.997e-016   -14.960   -15.000    -0.040
   FeHSO4+               1.580e-016  1.442e-016   -15.801   -15.841    -0.040
Fe(3)           5.285e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.509e-014  2.290e-014   -13.600   -13.640    -0.040
   Fe(OH)4-              2.569e-016  2.344e-016   -15.590   -15.630    -0.040
   FeOH+2                1.068e-017  7.407e-018   -16.971   -17.130    -0.159
   Fe+3                  2.800e-022  1.229e-022   -21.553   -21.910    -0.358
   FeCl+2                4.815e-025  3.339e-025   -24.317   -24.476    -0.159
   FeSO4+                1.384e-025  1.263e-025   -24.859   -24.899    -0.040
   FeCl2+                1.471e-028  1.342e-028   -27.832   -27.872    -0.040
   Fe(SO4)2-             2.837e-031  2.589e-031   -30.547   -30.587    -0.040
   FeHSO4+2              5.222e-032  3.621e-032   -31.282   -31.441    -0.159
   Fe2(OH)2+4            6.383e-033  1.477e-033   -32.195   -32.831    -0.636
   FeCl3                 1.205e-033  1.208e-033   -32.919   -32.918     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.158   -44.151    -0.993
H(0)            1.478e-009
   H2                    7.391e-010  7.404e-010    -9.131    -9.131     0.001
K               1.893e-005
   K+                    1.893e-005  1.725e-005    -4.723    -4.763    -0.040
   KSO4-                 1.245e-011  1.136e-011   -10.905   -10.945    -0.040
Mg              9.022e-005
   Mg+2                  8.629e-005  6.079e-005    -4.064    -4.216    -0.152
   MgHCO3+               3.809e-006  3.476e-006    -5.419    -5.459    -0.040
   MgCO3                 1.239e-007  1.241e-007    -6.907    -6.906     0.001
   MgOH+                 2.258e-009  2.060e-009    -8.646    -8.686    -0.040
   MgSO4                 1.333e-009  1.335e-009    -8.875    -8.874     0.001
Mn(2)           3.978e-005
   Mn+2                  2.745e-005  1.904e-005    -4.562    -4.720    -0.159
   MnHCO3+               9.086e-006  8.292e-006    -5.042    -5.081    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.646e-009  6.977e-009    -8.117    -8.156    -0.040
   MnOH+                 5.005e-009  4.568e-009    -8.301    -8.340    -0.040
   MnSO4                 3.167e-010  3.172e-010    -9.499    -9.499     0.001
   MnCl2                 2.736e-013  2.740e-013   -12.563   -12.562     0.001
   MnCl3-                7.442e-018  6.791e-018   -17.128   -17.168    -0.040
   Mn(OH)3-              2.689e-019  2.454e-019   -18.570   -18.610    -0.040
Mn(3)           1.403e-034
   Mn+3                  1.403e-034  6.161e-035   -33.853   -34.210    -0.358
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.160   -83.319    -0.159
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.643   -96.683    -0.040
Na              2.175e-004
   Na+                   2.170e-004  1.982e-004    -3.664    -3.703    -0.039
   NaHCO3                5.438e-007  5.447e-007    -6.265    -6.264     0.001
   NaCO3-                8.655e-009  7.898e-009    -8.063    -8.102    -0.040
   NaSO4-                1.020e-010  9.309e-011    -9.991   -10.031    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.120   -74.119     0.001
S(-2)           2.088e-004
   HS-                   6.636e-005  6.056e-005    -4.178    -4.218    -0.040
   H2S                   5.661e-005  5.671e-005    -4.247    -4.246     0.001
   Fe(HS)2               4.010e-005  4.017e-005    -4.397    -4.396     0.001
   AsS(OH)(HS)-          1.388e-006  1.267e-006    -5.858    -5.897    -0.040
   Fe(HS)3-              2.903e-007  2.649e-007    -6.537    -6.577    -0.040
   S5-2                  1.949e-007  1.437e-007    -6.710    -6.843    -0.132
   S4-2                  1.152e-007  8.383e-008    -6.938    -7.077    -0.138
   S6-2                  9.962e-008  7.437e-008    -7.002    -7.129    -0.127
   S-2                   9.847e-011  6.830e-011   -10.007   -10.166    -0.159
   S3-2                  4.122e-011  2.954e-011   -10.385   -10.530    -0.145
   S2-2                  2.368e-012  1.677e-012   -11.626   -11.776    -0.150



   As3S4(HS)2-           4.051e-014  3.697e-014   -13.392   -13.432    -0.040
S(6)            1.650e-007
   SO4-2                 1.342e-007  9.371e-008    -6.872    -7.028    -0.156
   CaSO4                 2.889e-008  2.894e-008    -7.539    -7.538     0.001
   MgSO4                 1.333e-009  1.335e-009    -8.875    -8.874     0.001
   MnSO4                 3.167e-010  3.172e-010    -9.499    -9.499     0.001
   FeSO4                 2.044e-010  2.048e-010    -9.689    -9.689     0.001
   NaSO4-                1.020e-010  9.309e-011    -9.991   -10.031    -0.040
   BaSO4                 1.709e-011  1.712e-011   -10.767   -10.766     0.001
   KSO4-                 1.245e-011  1.136e-011   -10.905   -10.945    -0.040
   HSO4-                 1.069e-012  9.758e-013   -11.971   -12.011    -0.040
   CaHSO4+               1.990e-014  1.816e-014   -13.701   -13.741    -0.040
   FeHSO4+               1.580e-016  1.442e-016   -15.801   -15.841    -0.040
   FeSO4+                1.384e-025  1.263e-025   -24.859   -24.899    -0.040
   Fe(SO4)2-             2.837e-031  2.589e-031   -30.547   -30.587    -0.040
   FeHSO4+2              5.222e-032  3.621e-032   -31.282   -31.441    -0.159

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.48   -9.84   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.68  -17.06   -1.38  As2O3
Artinite         -9.76   -0.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.03  -43.80    8.23  As2O5
As2S3(am)        -5.72  -50.62  -44.90  As2S3
As_native        -4.97  -17.50  -12.53  As
Ba3(AsO4)2      -13.40  -63.51  -50.11  Ba3(AsO4)2
Barite           -3.50  -13.47   -9.97  BaSO4
Birnessite      -28.40   15.20   43.60  MnO2
Bixbyite        -25.99  -26.60   -0.61  Mn2O3
Brucite          -7.12    9.72   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.72  -52.63  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.40   -2.46   -2.86  CH4
Claudetite      -15.72  -17.06   -1.34  As2O3
CO2(g)           -1.46   -2.93   -1.47  CO2
Dolomite         -1.28  -18.37  -17.09  CaMg(CO3)2
Dolomite(d)      -1.83  -18.37  -16.54  CaMg(CO3)2
Epsomite         -9.11  -11.25   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.31  -37.72  -45.03  Fe3S4
Gypsum           -5.26   -9.84   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.39   33.64   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.17  -38.14  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.06  -29.82   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.55  -44.94   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.86   -9.89   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.13   12.21   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.32  -14.43   -1.11  Na2SO4:10H2O



Mn2(SO4)3       -83.79  -89.51   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.65  -58.36  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.77   -1.97    3.80  MnS
MnSO4           -14.42  -11.75    2.67  MnSO4
Nahcolite        -5.47   -6.01   -0.55  NaHCO3
Natron          -11.77  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.27   -9.89   -5.62  MgCO3:3H2O
Nsutite         -27.36   15.20   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -4.32  -50.62  -46.30  As2S3
Portlandite     -11.67   11.13   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.98    9.22   15.20  Mn(OH)2
Pyrolusite      -26.18   15.20   41.38  MnO2
Realgar          -2.76  -22.71  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.76  -44.01  -20.25  FeAsO4:2H2O
Siderite          0.31  -10.58  -10.89  FeCO3
Siderite(d)(3)   -0.13  -10.58  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.26  -14.43   -0.18  Na2SO4
Thermonatrite   -13.20  -13.08    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.11   -8.56  BaCO3

Reaction step 38.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.42   15.18   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.779e-002 -2.208e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.289e-002 -1.059e-004
Manganite          -13.15   12.19   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.967e-005  2.967e-005
Siderite(d)(3)      -0.11  -10.56  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.55  -12.11   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.795e-004  Surface charge, eq

Hfo_s         



 2.645e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.664e-005       0.629  1.664e-005      -4.779
Hfo_sOMn+        7.930e-006       0.300  7.930e-006      -5.101
Hfo_sOFe+        1.503e-006       0.057  1.503e-006      -5.823
Hfo_sOH2+        2.442e-007       0.009  2.442e-007      -6.612
Hfo_sOH          1.137e-007       0.004  1.137e-007      -6.944
Hfo_sOHBa+2      1.192e-008       0.000  1.193e-008      -7.924
Hfo_sO-          1.214e-009       0.000  1.214e-009      -8.916

Hfo           
 7.795e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.731e-004       0.636  6.732e-004      -3.172
Hfo_wOH          3.135e-004       0.296  3.135e-004      -3.504
Hfo_wOFe+        3.866e-005       0.037  3.866e-005      -4.413
Hfo_wOMn+        1.736e-005       0.016  1.737e-005      -4.760
Hfo_wOCa+        6.307e-006       0.006  6.308e-006      -5.200
Hfo_wOMg+        4.346e-006       0.004  4.346e-006      -5.362
Hfo_wO-          3.346e-006       0.003  3.346e-006      -5.476
Hfo_wOFeOH       9.448e-007       0.001  9.449e-007      -6.025
Hfo_wH2AsO3      2.413e-007       0.000  2.413e-007      -6.617
Hfo_wSO4-        1.884e-010       0.000  1.884e-010      -9.725
Hfo_wOHSO4-2     1.751e-010       0.000  1.751e-010      -9.757
Hfo_wOBa+        6.532e-011       0.000  6.532e-011     -10.185
Hfo_wOHAsO4-3    8.891e-016       0.000  8.892e-016     -15.051
Hfo_wHAsO4-      9.177e-017       0.000  9.177e-017     -16.037
Hfo_wH2AsO4      6.376e-018       0.000  6.376e-018     -17.195

Mno           
-4.506e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.646e-030       0.000  4.646e-030     -29.333
Mno_O3Ca         2.883e-031       0.000  2.883e-031     -30.540
Mno_O3-2         2.549e-031       0.000  2.549e-031     -30.594
Mno_O3HMn+       7.027e-032       0.000  7.027e-032     -31.153
Mno_O3H-         9.662e-033       0.000  9.662e-033     -32.015
Mno_O3Na-        5.351e-033       0.000  5.352e-033     -32.272
Mno_O3Mg         4.248e-033       0.000  4.248e-033     -32.372
Mno_O3HCa+       3.804e-033       0.000  3.804e-033     -32.420
Mno_O3Ba         1.405e-033       0.000  1.405e-033     -32.852
Mno_O3HMg+       3.796e-035       0.000  3.796e-035     -34.421
Mno_O3HBa+       3.316e-035       0.000  3.316e-035     -34.479
Mno_O3HNa        1.893e-035       0.000  1.893e-035     -34.723
Mno_O3H2         2.750e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.095e-042       0.000  2.095e-042     -41.679
Mno_O3H3Cl       5.189e-045       0.000  5.189e-045     -44.285

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.392e-006  1.392e-006
Ba               5.448e-007  5.448e-007
C                1.035e-002  1.035e-002
Ca               2.357e-003  2.356e-003
Cl               9.873e-005  9.873e-005



Fe               6.738e-005  6.738e-005
K                1.893e-005  1.893e-005
Mg               9.043e-005  9.043e-005
Mn               4.046e-005  4.046e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.958      Charge balance
                                       pe  =  -3.967      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.735e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.727e-003
                       Total CO2 (mol/kg)  =  6.791e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.787e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.47
                               Iterations  =  35
                                  Total H  = 1.110282e+002
                                  Total O  = 5.552322e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.195e-007  1.101e-007    -6.923    -6.958    -0.036
   OH-                   9.966e-008  9.090e-008    -7.001    -7.041    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.392e-006
   AsS(OH)(HS)-          1.389e-006  1.267e-006    -5.857    -5.897    -0.040
   H3AsO3                2.988e-009  2.994e-009    -8.525    -8.524     0.001
   H2AsO3-               2.110e-011  1.925e-011   -10.676   -10.716    -0.040
   As3S4(HS)2-           4.287e-014  3.910e-014   -13.368   -13.408    -0.040
   H4AsO3+               1.791e-016  1.633e-016   -15.747   -15.787    -0.040
   HAsO3-2               5.041e-019  3.488e-019   -18.297   -18.457    -0.160
   AsO3-3                1.448e-027  6.320e-028   -26.839   -27.199    -0.360
As(5)           1.170e-017
   H2AsO4-               6.402e-018  5.839e-018   -17.194   -17.234    -0.040
   HAsO4-2               5.302e-018  3.669e-018   -17.276   -17.435    -0.160
   AsO4-3                1.708e-022  7.459e-023   -21.767   -22.127    -0.360
   H3AsO4                1.280e-022  1.283e-022   -21.893   -21.892     0.001
Ba              5.448e-007
   Ba+2                  5.255e-007  3.636e-007    -6.279    -6.439    -0.160
   BaHCO3+               1.895e-008  1.728e-008    -7.722    -7.762    -0.040
   BaCO3                 3.961e-010  3.968e-010    -9.402    -9.401     0.001
   BaSO4                 1.647e-011  1.650e-011   -10.783   -10.783     0.001
   BaOH+                 1.226e-013  1.119e-013   -12.911   -12.951    -0.040
C(-4)           3.555e-003
   CH4                   3.555e-003  3.561e-003    -2.449    -2.448     0.001
C(4)            6.791e-003
   HCO3-                 5.423e-003  4.960e-003    -2.266    -2.305    -0.039
   CO2                   1.226e-003  1.228e-003    -2.912    -2.911     0.001
   CaHCO3+               1.088e-004  9.920e-005    -3.964    -4.003    -0.040
   MnHCO3+               9.347e-006  8.525e-006    -5.029    -5.069    -0.040
   FeHCO3+               7.051e-006  6.431e-006    -5.152    -5.192    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.866e-006  3.526e-006    -5.413    -5.453    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.019e-006  2.112e-006    -5.520    -5.675    -0.155
   FeCO3                 6.559e-007  6.571e-007    -6.183    -6.182     0.001
   NaHCO3                5.515e-007  5.525e-007    -6.258    -6.258     0.001
   MgCO3                 1.223e-007  1.225e-007    -6.913    -6.912     0.001
   BaHCO3+               1.895e-008  1.728e-008    -7.722    -7.762    -0.040
   NaCO3-                8.543e-009  7.792e-009    -8.068    -8.108    -0.040



   BaCO3                 3.961e-010  3.968e-010    -9.402    -9.401     0.001
Ca              2.357e-003
   Ca+2                  2.242e-003  1.568e-003    -2.649    -2.805    -0.155
   CaHCO3+               1.088e-004  9.920e-005    -3.964    -4.003    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.828e-008  2.833e-008    -7.549    -7.548     0.001
   CaOH+                 2.591e-009  2.363e-009    -8.587    -8.627    -0.040
   CaHSO4+               2.004e-014  1.827e-014   -13.698   -13.738    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.992e-005    -4.006    -4.046    -0.041
   MnCl+                 7.745e-009  7.064e-009    -8.111    -8.151    -0.040
   FeCl+                 1.765e-009  1.609e-009    -8.753    -8.793    -0.040
   MnCl2                 2.768e-013  2.773e-013   -12.558   -12.557     0.001
   MnCl3-                7.529e-018  6.867e-018   -17.123   -17.163    -0.040
   FeCl+2                5.242e-025  3.627e-025   -24.281   -24.440    -0.160
   FeCl2+                1.597e-028  1.457e-028   -27.797   -27.837    -0.040
   FeCl3                 1.307e-033  1.310e-033   -32.884   -32.883     0.001
Fe(2)           6.738e-005
   Fe(HS)2               4.060e-005  4.068e-005    -4.391    -4.391     0.001
   Fe+2                  1.874e-005  1.297e-005    -4.727    -4.887    -0.160
   FeHCO3+               7.051e-006  6.431e-006    -5.152    -5.192    -0.040
   FeCO3                 6.559e-007  6.571e-007    -6.183    -6.182     0.001
   Fe(HS)3-              2.881e-007  2.628e-007    -6.540    -6.580    -0.040
   FeOH+                 4.082e-008  3.723e-008    -7.389    -7.429    -0.040
   FeCl+                 1.765e-009  1.609e-009    -8.753    -8.793    -0.040
   FeSO4                 2.084e-010  2.088e-010    -9.681    -9.680     0.001
   Fe(OH)2               2.872e-012  2.877e-012   -11.542   -11.541     0.001
   Fe(OH)3-              1.064e-015  9.707e-016   -14.973   -15.013    -0.040
   FeHSO4+               1.657e-016  1.511e-016   -15.781   -15.821    -0.040
Fe(3)           5.356e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.581e-014  2.354e-014   -13.588   -13.628    -0.040
   Fe(OH)4-              2.500e-016  2.280e-016   -15.602   -15.642    -0.040
   FeOH+2                1.132e-017  7.830e-018   -16.946   -17.106    -0.160
   Fe+3                  3.059e-022  1.336e-022   -21.514   -21.874    -0.360
   FeCl+2                5.242e-025  3.627e-025   -24.281   -24.440    -0.160
   FeSO4+                1.454e-025  1.326e-025   -24.837   -24.877    -0.040
   FeCl2+                1.597e-028  1.457e-028   -27.797   -27.837    -0.040
   Fe(SO4)2-             2.880e-031  2.627e-031   -30.541   -30.581    -0.040
   FeHSO4+2              5.651e-032  3.910e-032   -31.248   -31.408    -0.160
   Fe2(OH)2+4            7.200e-033  1.650e-033   -32.143   -32.783    -0.640
   FeCl3                 1.307e-033  1.310e-033   -32.884   -32.883     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.091   -44.091    -1.000
H(0)            1.473e-009
   H2                    7.365e-010  7.378e-010    -9.133    -9.132     0.001
K               1.893e-005
   K+                    1.893e-005  1.724e-005    -4.723    -4.763    -0.041
   KSO4-                 1.203e-011  1.097e-011   -10.920   -10.960    -0.040
Mg              9.043e-005
   Mg+2                  8.644e-005  6.076e-005    -4.063    -4.216    -0.153
   MgHCO3+               3.866e-006  3.526e-006    -5.413    -5.453    -0.040
   MgCO3                 1.223e-007  1.225e-007    -6.913    -6.912     0.001
   MgOH+                 2.196e-009  2.003e-009    -8.658    -8.698    -0.040
   MgSO4                 1.287e-009  1.290e-009    -8.890    -8.889     0.001
Mn(2)           4.046e-005
   Mn+2                  2.787e-005  1.928e-005    -4.555    -4.715    -0.160
   MnHCO3+               9.347e-006  8.525e-006    -5.029    -5.069    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.745e-009  7.064e-009    -8.111    -8.151    -0.040
   MnOH+                 4.935e-009  4.501e-009    -8.307    -8.347    -0.040
   MnSO4                 3.100e-010  3.105e-010    -9.509    -9.508     0.001
   MnCl2                 2.768e-013  2.773e-013   -12.558   -12.557     0.001
   MnCl3-                7.529e-018  6.867e-018   -17.123   -17.163    -0.040
   Mn(OH)3-              2.509e-019  2.288e-019   -18.601   -18.641    -0.040
Mn(3)           1.472e-034
   Mn+3                  1.472e-034  6.428e-035   -33.832   -34.192    -0.360
Mn(6)           0.000e+000



   MnO4-2                0.000e+000  0.000e+000   -83.198   -83.358    -0.160
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.670   -96.710    -0.040
Na              2.175e-004
   Na+                   2.170e-004  1.981e-004    -3.664    -3.703    -0.040
   NaHCO3                5.515e-007  5.525e-007    -6.258    -6.258     0.001
   NaCO3-                8.543e-009  7.792e-009    -8.068    -8.108    -0.040
   NaSO4-                9.856e-011  8.989e-011   -10.006   -10.046    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.117   -74.116     0.001
S(-2)           2.089e-004
   HS-                   6.505e-005  5.933e-005    -4.187    -4.227    -0.040
   H2S                   5.701e-005  5.712e-005    -4.244    -4.243     0.001
   Fe(HS)2               4.060e-005  4.068e-005    -4.391    -4.391     0.001
   AsS(OH)(HS)-          1.389e-006  1.267e-006    -5.857    -5.897    -0.040
   Fe(HS)3-              2.881e-007  2.628e-007    -6.540    -6.580    -0.040
   S5-2                  1.860e-007  1.369e-007    -6.730    -6.864    -0.133
   S4-2                  1.100e-007  7.988e-008    -6.959    -7.098    -0.139
   S6-2                  9.507e-008  7.087e-008    -7.022    -7.150    -0.128
   S-2                   9.406e-011  6.508e-011   -10.027   -10.187    -0.160
   S3-2                  3.935e-011  2.815e-011   -10.405   -10.551    -0.146
   S2-2                  2.261e-012  1.597e-012   -11.646   -11.797    -0.151
   As3S4(HS)2-           4.287e-014  3.910e-014   -13.368   -13.408    -0.040
S(6)            1.602e-007
   SO4-2                 1.299e-007  9.055e-008    -6.886    -7.043    -0.157
   CaSO4                 2.828e-008  2.833e-008    -7.549    -7.548     0.001
   MgSO4                 1.287e-009  1.290e-009    -8.890    -8.889     0.001
   MnSO4                 3.100e-010  3.105e-010    -9.509    -9.508     0.001
   FeSO4                 2.084e-010  2.088e-010    -9.681    -9.680     0.001
   NaSO4-                9.856e-011  8.989e-011   -10.006   -10.046    -0.040
   BaSO4                 1.647e-011  1.650e-011   -10.783   -10.783     0.001
   KSO4-                 1.203e-011  1.097e-011   -10.920   -10.960    -0.040
   HSO4-                 1.063e-012  9.693e-013   -11.974   -12.014    -0.040
   CaHSO4+               2.004e-014  1.827e-014   -13.698   -13.738    -0.040
   FeHSO4+               1.657e-016  1.511e-016   -15.781   -15.821    -0.040
   FeSO4+                1.454e-025  1.326e-025   -24.837   -24.877    -0.040
   Fe(SO4)2-             2.880e-031  2.627e-031   -30.541   -30.581    -0.040
   FeHSO4+2              5.651e-032  3.910e-032   -31.248   -31.408    -0.160

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.49   -9.85   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.67  -17.05   -1.38  As2O3
Artinite         -9.79   -0.19    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.01  -43.78    8.23  As2O5
As2S3(am)        -5.70  -50.60  -44.90  As2S3
As_native        -4.96  -17.50  -12.53  As
Ba3(AsO4)2      -13.46  -63.57  -50.11  Ba3(AsO4)2
Barite           -3.51  -13.48   -9.97  BaSO4
Birnessite      -28.42   15.18   43.60  MnO2
Bixbyite        -26.02  -26.64   -0.61  Mn2O3
Brucite          -7.14    9.70   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.76  -52.67  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.41   -2.45   -2.86  CH4
Claudetite      -15.71  -17.05   -1.34  As2O3
CO2(g)           -1.44   -2.91   -1.47  CO2
Dolomite         -1.28  -18.37  -17.09  CaMg(CO3)2
Dolomite(d)      -1.83  -18.37  -16.54  CaMg(CO3)2
Epsomite         -9.12  -11.26   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS



Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.32  -37.71  -45.03  Fe3S4
Gypsum           -5.27   -9.85   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.44   33.59   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.19  -38.15  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.10  -29.87   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.30  -43.13   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.51  -42.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.38  -41.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.53  -44.92   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.86   -9.89   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.15   12.19   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.34  -14.45   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.80  -89.51   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.69  -58.40  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.78   -1.98    3.80  MnS
MnSO4           -14.43  -11.76    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.77  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.27   -9.89   -5.62  MgCO3:3H2O
Nsutite         -27.38   15.18   42.56  MnO2
O2(g)           -71.22  -74.12   -2.89  O2
Orpiment         -4.30  -50.60  -46.30  As2S3
Portlandite     -11.69   11.11   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.00    9.20   15.20  Mn(OH)2
Pyrolusite      -26.20   15.18   41.38  MnO2
Realgar          -2.76  -22.70  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -44.00  -20.25  FeAsO4:2H2O
Siderite          0.33  -10.56  -10.89  FeCO3
Siderite(d)(3)   -0.11  -10.56  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.27  -14.45   -0.18  Na2SO4
Thermonatrite   -13.21  -13.08    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.11   -8.56  BaCO3

Reaction step 39.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles



C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.43   15.17   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.776e-002 -2.244e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.289e-002 -1.082e-004
Manganite          -13.16   12.18   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.969e-005  2.969e-005
Siderite(d)(3)      -0.10  -10.55  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.853e-004  Surface charge, eq

Hfo_s         
 2.645e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.676e-005       0.634  1.676e-005      -4.776
Hfo_sOMn+        7.774e-006       0.294  7.775e-006      -5.109
Hfo_sOFe+        1.533e-006       0.058  1.533e-006      -5.815
Hfo_sOH2+        2.495e-007       0.009  2.495e-007      -6.603
Hfo_sOH          1.131e-007       0.004  1.131e-007      -6.946
Hfo_sOHBa+2      1.183e-008       0.000  1.183e-008      -7.927
Hfo_sO-          1.175e-009       0.000  1.175e-009      -8.930

Hfo           
 7.853e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.794e-004       0.642  6.794e-004      -3.168
Hfo_wOH          3.080e-004       0.291  3.081e-004      -3.511
Hfo_wOFe+        3.896e-005       0.037  3.896e-005      -4.409
Hfo_wOMn+        1.682e-005       0.016  1.682e-005      -4.774
Hfo_wOCa+        6.109e-006       0.006  6.109e-006      -5.214
Hfo_wOMg+        4.154e-006       0.004  4.154e-006      -5.382
Hfo_wO-          3.200e-006       0.003  3.200e-006      -5.495
Hfo_wOFeOH       9.267e-007       0.001  9.268e-007      -6.033
Hfo_wH2AsO3      2.403e-007       0.000  2.403e-007      -6.619
Hfo_wSO4-        1.839e-010       0.000  1.839e-010      -9.735
Hfo_wOHSO4-2     1.663e-010       0.000  1.663e-010      -9.779
Hfo_wOBa+        6.231e-011       0.000  6.231e-011     -10.205
Hfo_wOHAsO4-3    8.195e-016       0.000  8.195e-016     -15.086
Hfo_wHAsO4-      8.926e-017       0.000  8.926e-017     -16.049
Hfo_wH2AsO4      6.370e-018       0.000  6.371e-018     -17.196

Mno           
-1.543e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.621e-033       0.000  1.621e-033     -32.790
Mno_O3Ca         1.006e-034       0.000  1.006e-034     -33.997
Mno_O3-2         8.780e-035       0.000  8.780e-035     -34.056



Mno_O3HMn+       2.518e-035       0.000  2.519e-035     -34.599
Mno_O3H-         3.419e-036       0.000  3.420e-036     -35.466
Mno_O3Na-        1.842e-036       0.000  1.843e-036     -35.735
Mno_O3Mg         1.463e-036       0.000  1.463e-036     -35.835
Mno_O3HCa+       1.363e-036       0.000  1.363e-036     -35.865
Mno_O3Ba         4.828e-037       0.000  4.828e-037     -36.316
Mno_O3HMg+       1.343e-038       0.000  1.343e-038     -37.872
Mno_O3HBa+       1.171e-038       0.000  1.171e-038     -37.932
Mno_O3HNa        6.695e-039       0.000  6.695e-039     -38.174
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        7.826e-046       0.000  7.826e-046     -45.106
Mno_O3H3Cl       1.937e-048       0.000  1.937e-048     -47.713

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.393e-006  1.393e-006
Ba               5.449e-007  5.449e-007
C                1.058e-002  1.058e-002
Ca               2.393e-003  2.393e-003
Cl               9.873e-005  9.873e-005
Fe               6.943e-005  6.943e-005
K                1.893e-005  1.893e-005
Mg               9.062e-005  9.062e-005
Mn               4.114e-005  4.114e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.946      Charge balance
                                       pe  =  -3.955      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.847e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.812e-003
                       Total CO2 (mol/kg)  =  6.928e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.846e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.46
                               Iterations  =  24
                                  Total H  = 1.110286e+002
                                  Total O  = 5.552354e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.228e-007  1.131e-007    -6.911    -6.946    -0.036
   OH-                   9.707e-008  8.848e-008    -7.013    -7.053    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.393e-006
   AsS(OH)(HS)-          1.390e-006  1.267e-006    -5.857    -5.897    -0.040
   H3AsO3                3.029e-009  3.034e-009    -8.519    -8.518     0.001
   H2AsO3-               2.083e-011  1.899e-011   -10.681   -10.721    -0.040
   As3S4(HS)2-           4.528e-014  4.127e-014   -13.344   -13.384    -0.040
   H4AsO3+               1.866e-016  1.700e-016   -15.729   -15.769    -0.040
   HAsO3-2               4.853e-019  3.350e-019   -18.314   -18.475    -0.161
   AsO3-3                1.361e-027  5.909e-028   -26.866   -27.228    -0.362
As(5)           1.146e-017
   H2AsO4-               6.342e-018  5.780e-018   -17.198   -17.238    -0.040
   HAsO4-2               5.122e-018  3.535e-018   -17.291   -17.452    -0.161
   AsO4-3                1.611e-022  6.997e-023   -21.793   -22.155    -0.362
   H3AsO4                1.302e-022  1.305e-022   -21.885   -21.885     0.001
Ba              5.449e-007



   Ba+2                  5.253e-007  3.626e-007    -6.280    -6.441    -0.161
   BaHCO3+               1.919e-008  1.749e-008    -7.717    -7.757    -0.040
   BaCO3                 3.901e-010  3.908e-010    -9.409    -9.408     0.001
   BaSO4                 1.589e-011  1.591e-011   -10.799   -10.798     0.001
   BaOH+                 1.191e-013  1.086e-013   -12.924   -12.964    -0.040
C(-4)           3.654e-003
   CH4                   3.654e-003  3.661e-003    -2.437    -2.436     0.001
C(4)            6.928e-003
   HCO3-                 5.504e-003  5.031e-003    -2.259    -2.298    -0.039
   CO2                   1.278e-003  1.280e-003    -2.894    -2.893     0.001
   CaHCO3+               1.118e-004  1.019e-004    -3.952    -3.992    -0.040
   MnHCO3+               9.608e-006  8.757e-006    -5.017    -5.058    -0.040
   FeHCO3+               7.541e-006  6.873e-006    -5.123    -5.163    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.922e-006  3.575e-006    -5.406    -5.447    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.987e-006  2.086e-006    -5.525    -5.681    -0.156
   FeCO3                 6.824e-007  6.836e-007    -6.166    -6.165     0.001
   NaHCO3                5.591e-007  5.601e-007    -6.253    -6.252     0.001
   MgCO3                 1.207e-007  1.209e-007    -6.918    -6.918     0.001
   BaHCO3+               1.919e-008  1.749e-008    -7.717    -7.757    -0.040
   NaCO3-                8.436e-009  7.689e-009    -8.074    -8.114    -0.040
   BaCO3                 3.901e-010  3.908e-010    -9.409    -9.408     0.001
Ca              2.393e-003
   Ca+2                  2.276e-003  1.588e-003    -2.643    -2.799    -0.156
   CaHCO3+               1.118e-004  1.019e-004    -3.952    -3.992    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.769e-008  2.774e-008    -7.558    -7.557     0.001
   CaOH+                 2.556e-009  2.329e-009    -8.593    -8.633    -0.040
   CaHSO4+               2.017e-014  1.839e-014   -13.695   -13.736    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.986e-005    -4.006    -4.046    -0.041
   MnCl+                 7.844e-009  7.149e-009    -8.105    -8.146    -0.040
   FeCl+                 1.859e-009  1.695e-009    -8.731    -8.771    -0.040
   MnCl2                 2.799e-013  2.804e-013   -12.553   -12.552     0.001
   MnCl3-                7.615e-018  6.941e-018   -17.118   -17.159    -0.040
   FeCl+2                5.693e-025  3.929e-025   -24.245   -24.406    -0.161
   FeCl2+                1.730e-028  1.577e-028   -27.762   -27.802    -0.040
   FeCl3                 1.415e-033  1.417e-033   -32.849   -32.848     0.001
Fe(2)           6.943e-005
   Fe(HS)2               4.109e-005  4.116e-005    -4.386    -4.386     0.001
   Fe+2                  1.979e-005  1.366e-005    -4.704    -4.865    -0.161
   FeHCO3+               7.541e-006  6.873e-006    -5.123    -5.163    -0.040
   FeCO3                 6.824e-007  6.836e-007    -6.166    -6.165     0.001
   Fe(HS)3-              2.859e-007  2.606e-007    -6.544    -6.584    -0.040
   FeOH+                 4.189e-008  3.818e-008    -7.378    -7.418    -0.040
   FeCl+                 1.859e-009  1.695e-009    -8.731    -8.771    -0.040
   FeSO4                 2.123e-010  2.127e-010    -9.673    -9.672     0.001
   Fe(OH)2               2.867e-012  2.872e-012   -11.543   -11.542     0.001
   Fe(OH)3-              1.035e-015  9.433e-016   -14.985   -15.025    -0.040
   FeHSO4+               1.735e-016  1.582e-016   -15.761   -15.801    -0.040
Fe(3)           5.427e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.653e-014  2.418e-014   -13.576   -13.616    -0.040
   Fe(OH)4-              2.435e-016  2.220e-016   -15.613   -15.654    -0.040
   FeOH+2                1.197e-017  8.263e-018   -16.922   -17.083    -0.161
   Fe+3                  3.334e-022  1.448e-022   -21.477   -21.839    -0.362
   FeCl+2                5.693e-025  3.929e-025   -24.245   -24.406    -0.161
   FeSO4+                1.525e-025  1.390e-025   -24.817   -24.857    -0.040
   FeCl2+                1.730e-028  1.577e-028   -27.762   -27.802    -0.040
   Fe(SO4)2-             2.922e-031  2.663e-031   -30.534   -30.575    -0.040
   FeHSO4+2              6.100e-032  4.211e-032   -31.215   -31.376    -0.161
   Fe2(OH)2+4            8.095e-033  1.838e-033   -32.092   -32.736    -0.644
   FeCl3                 1.415e-033  1.417e-033   -32.849   -32.848     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.026   -44.032    -1.006
H(0)            1.468e-009
   H2                    7.340e-010  7.353e-010    -9.134    -9.134     0.001



K               1.893e-005
   K+                    1.893e-005  1.723e-005    -4.723    -4.764    -0.041
   KSO4-                 1.163e-011  1.060e-011   -10.934   -10.975    -0.040
Mg              9.062e-005
   Mg+2                  8.657e-005  6.073e-005    -4.063    -4.217    -0.154
   MgHCO3+               3.922e-006  3.575e-006    -5.406    -5.447    -0.040
   MgCO3                 1.207e-007  1.209e-007    -6.918    -6.918     0.001
   MgOH+                 2.138e-009  1.949e-009    -8.670    -8.710    -0.040
   MgSO4                 1.244e-009  1.247e-009    -8.905    -8.904     0.001
Mn(2)           4.114e-005
   Mn+2                  2.829e-005  1.953e-005    -4.548    -4.709    -0.161
   MnHCO3+               9.608e-006  8.757e-006    -5.017    -5.058    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.844e-009  7.149e-009    -8.105    -8.146    -0.040
   MnOH+                 4.868e-009  4.437e-009    -8.313    -8.353    -0.040
   MnSO4                 3.035e-010  3.041e-010    -9.518    -9.517     0.001
   MnCl2                 2.799e-013  2.804e-013   -12.553   -12.552     0.001
   MnCl3-                7.615e-018  6.941e-018   -17.118   -17.159    -0.040
   Mn(OH)3-              2.345e-019  2.137e-019   -18.630   -18.670    -0.040
Mn(3)           1.542e-034
   Mn+3                  1.542e-034  6.698e-035   -33.812   -34.174    -0.362
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.236   -83.397    -0.161
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.695   -96.735    -0.040
Na              2.175e-004
   Na+                   2.170e-004  1.980e-004    -3.664    -3.703    -0.040
   NaHCO3                5.591e-007  5.601e-007    -6.253    -6.252     0.001
   NaCO3-                8.436e-009  7.689e-009    -8.074    -8.114    -0.040
   NaSO4-                9.531e-011  8.687e-011   -10.021   -10.061    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.114   -74.113     0.001
S(-2)           2.089e-004
   HS-                   6.379e-005  5.814e-005    -4.195    -4.235    -0.040
   H2S                   5.740e-005  5.750e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.109e-005  4.116e-005    -4.386    -4.386     0.001
   AsS(OH)(HS)-          1.390e-006  1.267e-006    -5.857    -5.897    -0.040
   Fe(HS)3-              2.859e-007  2.606e-007    -6.544    -6.584    -0.040
   S5-2                  1.777e-007  1.306e-007    -6.750    -6.884    -0.134
   S4-2                  1.051e-007  7.621e-008    -6.978    -7.118    -0.140
   S6-2                  9.083e-008  6.761e-008    -7.042    -7.170    -0.128
   S-2                   8.995e-011  6.209e-011   -10.046   -10.207    -0.161
   S3-2                  3.762e-011  2.685e-011   -10.425   -10.571    -0.146
   S2-2                  2.162e-012  1.524e-012   -11.665   -11.817    -0.152
   As3S4(HS)2-           4.528e-014  4.127e-014   -13.344   -13.384    -0.040
S(6)            1.555e-007
   SO4-2                 1.260e-007  8.756e-008    -6.900    -7.058    -0.158
   CaSO4                 2.769e-008  2.774e-008    -7.558    -7.557     0.001
   MgSO4                 1.244e-009  1.247e-009    -8.905    -8.904     0.001
   MnSO4                 3.035e-010  3.041e-010    -9.518    -9.517     0.001
   FeSO4                 2.123e-010  2.127e-010    -9.673    -9.672     0.001
   NaSO4-                9.531e-011  8.687e-011   -10.021   -10.061    -0.040
   BaSO4                 1.589e-011  1.591e-011   -10.799   -10.798     0.001
   KSO4-                 1.163e-011  1.060e-011   -10.934   -10.975    -0.040
   HSO4-                 1.056e-012  9.630e-013   -11.976   -12.016    -0.040
   CaHSO4+               2.017e-014  1.839e-014   -13.695   -13.736    -0.040
   FeHSO4+               1.735e-016  1.582e-016   -15.761   -15.801    -0.040
   FeSO4+                1.525e-025  1.390e-025   -24.817   -24.857    -0.040
   Fe(SO4)2-             2.922e-031  2.663e-031   -30.534   -30.575    -0.040
   FeHSO4+2              6.100e-032  4.211e-032   -31.215   -31.376    -0.161

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.50   -9.86   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3



Arsenolite      -15.66  -17.04   -1.38  As2O3
Artinite         -9.82   -0.22    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.00  -43.77    8.23  As2O5
As2S3(am)        -5.68  -50.58  -44.90  As2S3
As_native        -4.96  -17.49  -12.53  As
Ba3(AsO4)2      -13.52  -63.63  -50.11  Ba3(AsO4)2
Barite           -3.53  -13.50   -9.97  BaSO4
Birnessite      -28.43   15.17   43.60  MnO2
Bixbyite        -26.06  -26.67   -0.61  Mn2O3
Brucite          -7.16    9.68   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.80  -52.71  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.42   -2.44   -2.86  CH4
Claudetite      -15.70  -17.04   -1.34  As2O3
CO2(g)           -1.42   -2.89   -1.47  CO2
Dolomite         -1.29  -18.38  -17.09  CaMg(CO3)2
Dolomite(d)      -1.84  -18.38  -16.54  CaMg(CO3)2
Epsomite         -9.13  -11.27   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.34  -37.70  -45.03  Fe3S4
Gypsum           -5.28   -9.86   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.50   33.53   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.20  -38.17  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.15  -29.91   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.51  -42.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.38  -41.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.51  -44.90   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.87   -9.90   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.16   12.18   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.35  -14.47   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.73  -58.44  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.80   -2.00    3.80  MnS
MnSO4           -14.44  -11.77    2.67  MnSO4
Nahcolite        -5.45   -6.00   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.28   -9.90   -5.62  MgCO3:3H2O
Nsutite         -27.40   15.17   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -4.28  -50.58  -46.30  As2S3
Portlandite     -11.71   11.09   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.02    9.18   15.20  Mn(OH)2
Pyrolusite      -26.21   15.17   41.38  MnO2
Realgar          -2.75  -22.69  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -43.99  -20.25  FeAsO4:2H2O
Siderite          0.34  -10.55  -10.89  FeCO3
Siderite(d)(3)   -0.10  -10.55  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.29  -14.46   -0.18  Na2SO4



Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 40.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.45   15.15   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.280e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.289e-002 -1.106e-004
Manganite          -13.18   12.16   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.969e-005  2.969e-005
Siderite(d)(3)      -0.08  -10.53  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.910e-004  Surface charge, eq

Hfo_s         
 2.644e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.688e-005       0.638  1.688e-005      -4.773
Hfo_sOMn+        7.625e-006       0.288  7.625e-006      -5.118
Hfo_sOFe+        1.562e-006       0.059  1.562e-006      -5.806
Hfo_sOH2+        2.547e-007       0.010  2.547e-007      -6.594
Hfo_sOH          1.125e-007       0.004  1.125e-007      -6.949
Hfo_sOHBa+2      1.173e-008       0.000  1.174e-008      -7.931
Hfo_sO-          1.138e-009       0.000  1.138e-009      -8.944

Hfo           
 7.910e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.854e-004       0.648  6.854e-004      -3.164
Hfo_wOH          3.027e-004       0.286  3.027e-004      -3.519
Hfo_wOFe+        3.924e-005       0.037  3.924e-005      -4.406
Hfo_wOMn+        1.630e-005       0.015  1.630e-005      -4.788



Hfo_wOCa+        5.920e-006       0.006  5.921e-006      -5.228
Hfo_wOMg+        3.974e-006       0.004  3.975e-006      -5.401
Hfo_wO-          3.063e-006       0.003  3.063e-006      -5.514
Hfo_wOFeOH       9.093e-007       0.001  9.093e-007      -6.041
Hfo_wH2AsO3      2.393e-007       0.000  2.393e-007      -6.621
Hfo_wSO4-        1.795e-010       0.000  1.795e-010      -9.746
Hfo_wOHSO4-2     1.582e-010       0.000  1.582e-010      -9.801
Hfo_wOBa+        5.950e-011       0.000  5.950e-011     -10.225
Hfo_wOHAsO4-3    7.570e-016       0.000  7.570e-016     -15.121
Hfo_wHAsO4-      8.689e-017       0.000  8.689e-017     -16.061
Hfo_wH2AsO4      6.366e-018       0.000  6.366e-018     -17.196

Mno           
-4.003e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.283e-030       0.000  4.284e-030     -29.368
Mno_O3Ca         2.658e-031       0.000  2.658e-031     -30.575
Mno_O3-2         2.292e-031       0.000  2.292e-031     -30.640
Mno_O3HMn+       6.831e-032       0.000  6.832e-032     -31.165
Mno_O3H-         9.162e-033       0.000  9.163e-033     -32.038
Mno_O3Na-        4.806e-033       0.000  4.807e-033     -32.318
Mno_O3Mg         3.815e-033       0.000  3.815e-033     -32.418
Mno_O3HCa+       3.698e-033       0.000  3.698e-033     -32.432
Mno_O3Ba         1.257e-033       0.000  1.257e-033     -32.901
Mno_O3HMg+       3.595e-035       0.000  3.595e-035     -34.444
Mno_O3HBa+       3.128e-035       0.000  3.129e-035     -34.505
Mno_O3HNa        1.793e-035       0.000  1.793e-035     -34.746
Mno_O3H2         2.751e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.210e-042       0.000  2.210e-042     -41.656
Mno_O3H3Cl       5.466e-045       0.000  5.466e-045     -44.262

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.394e-006  1.394e-006
Ba               5.450e-007  5.450e-007
C                1.082e-002  1.082e-002
Ca               2.429e-003  2.429e-003
Cl               9.873e-005  9.873e-005
Fe               7.151e-005  7.150e-005
K                1.893e-005  1.893e-005
Mg               9.080e-005  9.080e-005
Mn               4.182e-005  4.182e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.935      Charge balance
                                       pe  =  -3.943      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.958e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.895e-003
                       Total CO2 (mol/kg)  =  7.064e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.903e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.45
                               Iterations  =  26
                                  Total H  = 1.110290e+002
                                  Total O  = 5.552385e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.261e-007  1.161e-007    -6.899    -6.935    -0.036
   OH-                   9.462e-008  8.619e-008    -7.024    -7.065    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.394e-006
   AsS(OH)(HS)-          1.391e-006  1.267e-006    -5.857    -5.897    -0.040
   H3AsO3                3.069e-009  3.075e-009    -8.513    -8.512     0.001
   H2AsO3-               2.058e-011  1.875e-011   -10.687   -10.727    -0.040
   As3S4(HS)2-           4.776e-014  4.351e-014   -13.321   -13.361    -0.040
   H4AsO3+               1.942e-016  1.769e-016   -15.712   -15.752    -0.040
   HAsO3-2               4.678e-019  3.222e-019   -18.330   -18.492    -0.162
   AsO3-3                1.281e-027  5.536e-028   -26.892   -27.257    -0.364
As(5)           1.124e-017
   H2AsO4-               6.285e-018  5.725e-018   -17.202   -17.242    -0.040
   HAsO4-2               4.953e-018  3.411e-018   -17.305   -17.467    -0.162
   AsO4-3                1.522e-022  6.577e-023   -21.817   -22.182    -0.364
   H3AsO4                1.324e-022  1.326e-022   -21.878   -21.877     0.001
Ba              5.450e-007
   Ba+2                  5.252e-007  3.617e-007    -6.280    -6.442    -0.162
   BaHCO3+               1.942e-008  1.769e-008    -7.712    -7.752    -0.040
   BaCO3                 3.843e-010  3.850e-010    -9.415    -9.414     0.001
   BaSO4                 1.533e-011  1.536e-011   -10.814   -10.814     0.001
   BaOH+                 1.158e-013  1.055e-013   -12.936   -12.977    -0.040
C(-4)           3.754e-003
   CH4                   3.754e-003  3.761e-003    -2.426    -2.425     0.001
C(4)            7.064e-003
   HCO3-                 5.584e-003  5.102e-003    -2.253    -2.292    -0.039
   CO2                   1.330e-003  1.332e-003    -2.876    -2.875     0.001
   CaHCO3+               1.148e-004  1.046e-004    -3.940    -3.980    -0.040
   MnHCO3+               9.868e-006  8.990e-006    -5.006    -5.046    -0.040
   FeHCO3+               8.049e-006  7.332e-006    -5.094    -5.135    -0.040
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.977e-006  3.623e-006    -5.400    -5.441    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.957e-006  2.061e-006    -5.529    -5.686    -0.157
   FeCO3                 7.091e-007  7.104e-007    -6.149    -6.148     0.001
   NaHCO3                5.666e-007  5.676e-007    -6.247    -6.246     0.001
   MgCO3                 1.191e-007  1.193e-007    -6.924    -6.923     0.001
   BaHCO3+               1.942e-008  1.769e-008    -7.712    -7.752    -0.040
   NaCO3-                8.333e-009  7.591e-009    -8.079    -8.120    -0.040
   BaCO3                 3.843e-010  3.850e-010    -9.415    -9.414     0.001
Ca              2.429e-003
   Ca+2                  2.309e-003  1.608e-003    -2.637    -2.794    -0.157
   CaHCO3+               1.148e-004  1.046e-004    -3.940    -3.980    -0.040
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.713e-008  2.718e-008    -7.567    -7.566     0.001
   CaOH+                 2.522e-009  2.297e-009    -8.598    -8.639    -0.040
   CaHSO4+               2.030e-014  1.849e-014   -13.693   -13.733    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.981e-005    -4.006    -4.047    -0.041
   MnCl+                 7.940e-009  7.233e-009    -8.100    -8.141    -0.040
   FeCl+                 1.956e-009  1.782e-009    -8.709    -8.749    -0.040
   MnCl2                 2.830e-013  2.836e-013   -12.548   -12.547     0.001
   MnCl3-                7.700e-018  7.014e-018   -17.114   -17.154    -0.040
   FeCl+2                6.169e-025  4.248e-025   -24.210   -24.372    -0.162
   FeCl2+                1.871e-028  1.704e-028   -27.728   -27.768    -0.040
   FeCl3                 1.528e-033  1.531e-033   -32.816   -32.815     0.001
Fe(2)           7.151e-005
   Fe(HS)2               4.155e-005  4.163e-005    -4.381    -4.381     0.001
   Fe+2                  2.087e-005  1.437e-005    -4.681    -4.842    -0.162
   FeHCO3+               8.049e-006  7.332e-006    -5.094    -5.135    -0.040
   FeCO3                 7.091e-007  7.104e-007    -6.149    -6.148     0.001
   Fe(HS)3-              2.837e-007  2.584e-007    -6.547    -6.588    -0.040



   FeOH+                 4.295e-008  3.913e-008    -7.367    -7.407    -0.040
   FeCl+                 1.956e-009  1.782e-009    -8.709    -8.749    -0.040
   FeSO4                 2.162e-010  2.166e-010    -9.665    -9.664     0.001
   Fe(OH)2               2.862e-012  2.868e-012   -11.543   -11.542     0.001
   Fe(OH)3-              1.007e-015  9.174e-016   -14.997   -15.037    -0.040
   FeHSO4+               1.815e-016  1.653e-016   -15.741   -15.782    -0.040
Fe(3)           5.499e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.725e-014  2.482e-014   -13.565   -13.605    -0.040
   Fe(OH)4-              2.374e-016  2.162e-016   -15.625   -15.665    -0.040
   FeOH+2                1.264e-017  8.707e-018   -16.898   -17.060    -0.162
   Fe+3                  3.625e-022  1.566e-022   -21.441   -21.805    -0.364
   FeCl+2                6.169e-025  4.248e-025   -24.210   -24.372    -0.162
   FeSO4+                1.598e-025  1.455e-025   -24.797   -24.837    -0.040
   FeCl2+                1.871e-028  1.704e-028   -27.728   -27.768    -0.040
   Fe(SO4)2-             2.962e-031  2.698e-031   -30.528   -30.569    -0.040
   FeHSO4+2              6.571e-032  4.525e-032   -31.182   -31.344    -0.162
   Fe2(OH)2+4            9.072e-033  2.041e-033   -32.042   -32.690    -0.648
   FeCl3                 1.528e-033  1.531e-033   -32.816   -32.815     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.963   -43.975    -1.012
H(0)            1.463e-009
   H2                    7.316e-010  7.329e-010    -9.136    -9.135     0.001
K               1.893e-005
   K+                    1.893e-005  1.722e-005    -4.723    -4.764    -0.041
   KSO4-                 1.125e-011  1.025e-011   -10.949   -10.989    -0.040
Mg              9.080e-005
   Mg+2                  8.670e-005  6.069e-005    -4.062    -4.217    -0.155
   MgHCO3+               3.977e-006  3.623e-006    -5.400    -5.441    -0.040
   MgCO3                 1.191e-007  1.193e-007    -6.924    -6.923     0.001
   MgOH+                 2.083e-009  1.897e-009    -8.681    -8.722    -0.040
   MgSO4                 1.203e-009  1.206e-009    -8.920    -8.919     0.001
Mn(2)           4.182e-005
   Mn+2                  2.871e-005  1.977e-005    -4.542    -4.704    -0.162
   MnHCO3+               9.868e-006  8.990e-006    -5.006    -5.046    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.940e-009  7.233e-009    -8.100    -8.141    -0.040
   MnOH+                 4.803e-009  4.375e-009    -8.318    -8.359    -0.040
   MnSO4                 2.974e-010  2.979e-010    -9.527    -9.526     0.001
   MnCl2                 2.830e-013  2.836e-013   -12.548   -12.547     0.001
   MnCl3-                7.700e-018  7.014e-018   -17.114   -17.154    -0.040
   Mn(OH)3-              2.195e-019  2.000e-019   -18.658   -18.699    -0.040
Mn(3)           1.614e-034
   Mn+3                  1.614e-034  6.972e-035   -33.792   -34.157    -0.364
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.272   -83.434    -0.162
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.720   -96.761    -0.040
Na              2.175e-004
   Na+                   2.170e-004  1.978e-004    -3.664    -3.704    -0.040
   NaHCO3                5.666e-007  5.676e-007    -6.247    -6.246     0.001
   NaCO3-                8.333e-009  7.591e-009    -8.079    -8.120    -0.040
   NaSO4-                9.224e-011  8.403e-011   -10.035   -10.076    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.111   -74.110     0.001
S(-2)           2.089e-004
   HS-                   6.258e-005  5.701e-005    -4.204    -4.244    -0.040
   H2S                   5.777e-005  5.788e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.155e-005  4.163e-005    -4.381    -4.381     0.001
   AsS(OH)(HS)-          1.391e-006  1.267e-006    -5.857    -5.897    -0.040
   Fe(HS)3-              2.837e-007  2.584e-007    -6.547    -6.588    -0.040
   S5-2                  1.700e-007  1.248e-007    -6.769    -6.904    -0.134
   S4-2                  1.006e-007  7.279e-008    -6.997    -7.138    -0.141
   S6-2                  8.688e-008  6.457e-008    -7.061    -7.190    -0.129
   S-2                   8.611e-011  5.930e-011   -10.065   -10.227    -0.162
   S3-2                  3.600e-011  2.565e-011   -10.444   -10.591    -0.147
   S2-2                  2.069e-012  1.456e-012   -11.684   -11.837    -0.153
   As3S4(HS)2-           4.776e-014  4.351e-014   -13.321   -13.361    -0.040



S(6)            1.511e-007
   SO4-2                 1.222e-007  8.474e-008    -6.913    -7.072    -0.159
   CaSO4                 2.713e-008  2.718e-008    -7.567    -7.566     0.001
   MgSO4                 1.203e-009  1.206e-009    -8.920    -8.919     0.001
   MnSO4                 2.974e-010  2.979e-010    -9.527    -9.526     0.001
   FeSO4                 2.162e-010  2.166e-010    -9.665    -9.664     0.001
   NaSO4-                9.224e-011  8.403e-011   -10.035   -10.076    -0.040
   BaSO4                 1.533e-011  1.536e-011   -10.814   -10.814     0.001
   KSO4-                 1.125e-011  1.025e-011   -10.949   -10.989    -0.040
   HSO4-                 1.050e-012  9.567e-013   -11.979   -12.019    -0.040
   CaHSO4+               2.030e-014  1.849e-014   -13.693   -13.733    -0.040
   FeHSO4+               1.815e-016  1.653e-016   -15.741   -15.782    -0.040
   FeSO4+                1.598e-025  1.455e-025   -24.797   -24.837    -0.040
   Fe(SO4)2-             2.962e-031  2.698e-031   -30.528   -30.569    -0.040
   FeHSO4+2              6.571e-032  4.525e-032   -31.182   -31.344    -0.162

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.50   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.64  -17.02   -1.38  As2O3
Artinite         -9.85   -0.25    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.98  -43.75    8.23  As2O5
As2S3(am)        -5.66  -50.56  -44.90  As2S3
As_native        -4.96  -17.49  -12.53  As
Ba3(AsO4)2      -13.58  -63.69  -50.11  Ba3(AsO4)2
Barite           -3.54  -13.51   -9.97  BaSO4
Birnessite      -28.45   15.15   43.60  MnO2
Bixbyite        -26.09  -26.70   -0.61  Mn2O3
Brucite          -7.19    9.65   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.84  -52.75  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.44   -2.42   -2.86  CH4
Claudetite      -15.68  -17.02   -1.34  As2O3
CO2(g)           -1.41   -2.88   -1.47  CO2
Dolomite         -1.29  -18.38  -17.09  CaMg(CO3)2
Dolomite(d)      -1.84  -18.38  -16.54  CaMg(CO3)2
Epsomite         -9.15  -11.29   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.35  -37.69  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.55   33.48   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.22  -38.19  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.20  -29.96   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.50  -42.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.37  -41.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.49  -44.88   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.87   -9.90   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.18   12.16   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.37  -14.48   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3



Mn3(AsO4)2:8H2O -29.77  -58.48  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.81   -2.01    3.80  MnS
MnSO4           -14.44  -11.78    2.67  MnSO4
Nahcolite        -5.45   -6.00   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.28   -9.90   -5.62  MgCO3:3H2O
Nsutite         -27.41   15.15   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -4.26  -50.56  -46.30  As2S3
Portlandite     -11.72   11.08   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.03    9.17   15.20  Mn(OH)2
Pyrolusite      -26.23   15.15   41.38  MnO2
Realgar          -2.74  -22.68  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.74  -43.99  -20.25  FeAsO4:2H2O
Siderite          0.36  -10.53  -10.89  FeCO3
Siderite(d)(3)   -0.08  -10.53  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.30  -14.48   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 41.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.47   15.14   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.768e-002 -2.316e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.289e-002 -1.130e-004
Manganite          -13.20   12.14   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.965e-005  2.965e-005
Siderite(d)(3)      -0.06  -10.51  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.965e-004  Surface charge, eq

Hfo_s         
 2.644e-005  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.699e-005       0.642  1.699e-005      -4.770
Hfo_sOMn+        7.481e-006       0.283  7.482e-006      -5.126
Hfo_sOFe+        1.591e-006       0.060  1.591e-006      -5.798
Hfo_sOH2+        2.598e-007       0.010  2.598e-007      -6.585
Hfo_sOH          1.119e-007       0.004  1.119e-007      -6.951
Hfo_sOHBa+2      1.164e-008       0.000  1.164e-008      -7.934
Hfo_sO-          1.104e-009       0.000  1.104e-009      -8.957

Hfo           
 7.965e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.912e-004       0.653  6.912e-004      -3.160
Hfo_wOH          2.976e-004       0.281  2.976e-004      -3.526
Hfo_wOFe+        3.950e-005       0.037  3.951e-005      -4.403
Hfo_wOMn+        1.581e-005       0.015  1.581e-005      -4.801
Hfo_wOCa+        5.742e-006       0.005  5.742e-006      -5.241
Hfo_wOMg+        3.806e-006       0.004  3.806e-006      -5.420
Hfo_wO-          2.936e-006       0.003  2.936e-006      -5.532
Hfo_wOFeOH       8.925e-007       0.001  8.925e-007      -6.049
Hfo_wH2AsO3      2.384e-007       0.000  2.384e-007      -6.623
Hfo_wSO4-        1.754e-010       0.000  1.754e-010      -9.756
Hfo_wOHSO4-2     1.506e-010       0.000  1.506e-010      -9.822
Hfo_wOBa+        5.688e-011       0.000  5.688e-011     -10.245
Hfo_wOHAsO4-3    7.008e-016       0.000  7.009e-016     -15.154
Hfo_wHAsO4-      8.465e-017       0.000  8.465e-017     -16.072
Hfo_wH2AsO4      6.362e-018       0.000  6.362e-018     -17.196

Mno           
-1.374e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.498e-033       0.000  1.498e-033     -32.825
Mno_O3Ca         9.293e-035       0.000  9.293e-035     -34.032
Mno_O3-2         7.918e-035       0.000  7.918e-035     -34.101
Mno_O3HMn+       2.450e-035       0.000  2.450e-035     -34.611
Mno_O3H-         3.247e-036       0.000  3.247e-036     -35.488
Mno_O3Na-        1.660e-036       0.000  1.660e-036     -35.780
Mno_O3HCa+       1.326e-036       0.000  1.326e-036     -35.877
Mno_O3Mg         1.317e-036       0.000  1.317e-036     -35.880
Mno_O3Ba         4.332e-037       0.000  4.332e-037     -36.363
Mno_O3HMg+       1.273e-038       0.000  1.273e-038     -37.895
Mno_O3HBa+       1.106e-038       0.000  1.106e-038     -37.956
Mno_O3HNa        6.350e-039       0.000  6.350e-039     -38.197
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        8.240e-046       0.000  8.241e-046     -45.084
Mno_O3H3Cl       2.037e-048       0.000  2.037e-048     -47.691

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.395e-006  1.395e-006
Ba               5.451e-007  5.451e-007
C                1.105e-002  1.105e-002
Ca               2.465e-003  2.465e-003
Cl               9.873e-005  9.873e-005
Fe               7.361e-005  7.361e-005



K                1.893e-005  1.893e-005
Mg               9.097e-005  9.097e-005
Mn               4.249e-005  4.249e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.924      Charge balance
                                       pe  =  -3.931      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.068e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.978e-003
                       Total CO2 (mol/kg)  =  7.200e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.957e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.44
                               Iterations  =  25
                                  Total H  = 1.110294e+002
                                  Total O  = 5.552416e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.295e-007  1.191e-007    -6.888    -6.924    -0.036
   OH-                   9.229e-008  8.403e-008    -7.035    -7.076    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.395e-006
   AsS(OH)(HS)-          1.392e-006  1.267e-006    -5.856    -5.897    -0.041
   H3AsO3                3.110e-009  3.116e-009    -8.507    -8.506     0.001
   H2AsO3-               2.034e-011  1.852e-011   -10.692   -10.732    -0.041
   As3S4(HS)2-           5.029e-014  4.579e-014   -13.298   -13.339    -0.041
   H4AsO3+               2.020e-016  1.839e-016   -15.695   -15.735    -0.041
   HAsO3-2               4.515e-019  3.102e-019   -18.345   -18.508    -0.163
   AsO3-3                1.209e-027  5.197e-028   -26.918   -27.284    -0.367
As(5)           1.103e-017
   H2AsO4-               6.232e-018  5.674e-018   -17.205   -17.246    -0.041
   HAsO4-2               4.796e-018  3.296e-018   -17.319   -17.482    -0.163
   AsO4-3                1.441e-022  6.194e-023   -21.841   -22.208    -0.367
   H3AsO4                1.346e-022  1.348e-022   -21.871   -21.870     0.001
Ba              5.451e-007
   Ba+2                  5.251e-007  3.608e-007    -6.280    -6.443    -0.163
   BaHCO3+               1.964e-008  1.789e-008    -7.707    -7.748    -0.041
   BaCO3                 3.788e-010  3.795e-010    -9.422    -9.421     0.001
   BaSO4                 1.481e-011  1.484e-011   -10.829   -10.829     0.001
   BaOH+                 1.127e-013  1.026e-013   -12.948   -12.989    -0.041
C(-4)           3.854e-003
   CH4                   3.854e-003  3.861e-003    -2.414    -2.413     0.001
C(4)            7.200e-003
   HCO3-                 5.664e-003  5.172e-003    -2.247    -2.286    -0.039
   CO2                   1.383e-003  1.385e-003    -2.859    -2.858     0.001
   CaHCO3+               1.179e-004  1.073e-004    -3.929    -3.969    -0.041
   MnHCO3+               1.013e-005  9.222e-006    -4.994    -5.035    -0.041
   FeHCO3+               8.577e-006  7.809e-006    -5.067    -5.107    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.031e-006  3.670e-006    -5.395    -5.435    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.929e-006  2.036e-006    -5.533    -5.691    -0.158
   FeCO3                 7.361e-007  7.375e-007    -6.133    -6.132     0.001
   NaHCO3                5.739e-007  5.750e-007    -6.241    -6.240     0.001
   MgCO3                 1.176e-007  1.178e-007    -6.930    -6.929     0.001
   BaHCO3+               1.964e-008  1.789e-008    -7.707    -7.748    -0.041
   NaCO3-                8.234e-009  7.497e-009    -8.084    -8.125    -0.041
   BaCO3                 3.788e-010  3.795e-010    -9.422    -9.421     0.001



Ca              2.465e-003
   Ca+2                  2.341e-003  1.627e-003    -2.631    -2.789    -0.158
   CaHCO3+               1.179e-004  1.073e-004    -3.929    -3.969    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.659e-008  2.664e-008    -7.575    -7.574     0.001
   CaOH+                 2.489e-009  2.266e-009    -8.604    -8.645    -0.041
   CaHSO4+               2.042e-014  1.859e-014   -13.690   -13.731    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.976e-005    -4.006    -4.047    -0.041
   MnCl+                 8.035e-009  7.316e-009    -8.095    -8.136    -0.041
   FeCl+                 2.055e-009  1.871e-009    -8.687    -8.728    -0.041
   MnCl2                 2.861e-013  2.866e-013   -12.543   -12.543     0.001
   MnCl3-                7.783e-018  7.086e-018   -17.109   -17.150    -0.041
   FeCl+2                6.670e-025  4.583e-025   -24.176   -24.339    -0.163
   FeCl2+                2.018e-028  1.837e-028   -27.695   -27.736    -0.041
   FeCl3                 1.646e-033  1.649e-033   -32.784   -32.783     0.001
Fe(2)           7.361e-005
   Fe(HS)2               4.200e-005  4.208e-005    -4.377    -4.376     0.001
   Fe+2                  2.197e-005  1.510e-005    -4.658    -4.821    -0.163
   FeHCO3+               8.577e-006  7.809e-006    -5.067    -5.107    -0.041
   FeCO3                 7.361e-007  7.375e-007    -6.133    -6.132     0.001
   Fe(HS)3-              2.814e-007  2.562e-007    -6.551    -6.591    -0.041
   FeOH+                 4.402e-008  4.008e-008    -7.356    -7.397    -0.041
   FeCl+                 2.055e-009  1.871e-009    -8.687    -8.728    -0.041
   FeSO4                 2.200e-010  2.204e-010    -9.658    -9.657     0.001
   Fe(OH)2               2.858e-012  2.863e-012   -11.544   -11.543     0.001
   Fe(OH)3-              9.807e-016  8.928e-016   -15.008   -15.049    -0.041
   FeHSO4+               1.895e-016  1.725e-016   -15.722   -15.763    -0.041
Fe(3)           5.570e-014
   Fe(OH)2+              2.797e-014  2.547e-014   -13.553   -13.594    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.315e-016  2.108e-016   -15.635   -15.676    -0.041
   FeOH+2                1.333e-017  9.162e-018   -16.875   -17.038    -0.163
   Fe+3                  3.933e-022  1.691e-022   -21.405   -21.772    -0.367
   FeCl+2                6.670e-025  4.583e-025   -24.176   -24.339    -0.163
   FeSO4+                1.671e-025  1.521e-025   -24.777   -24.818    -0.041
   FeCl2+                2.018e-028  1.837e-028   -27.695   -27.736    -0.041
   Fe(SO4)2-             3.001e-031  2.732e-031   -30.523   -30.564    -0.041
   FeHSO4+2              7.063e-032  4.853e-032   -31.151   -31.314    -0.163
   Fe2(OH)2+4            1.014e-032  2.260e-033   -31.994   -32.646    -0.652
   FeCl3                 1.646e-033  1.649e-033   -32.784   -32.783     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.901   -43.920    -1.019
H(0)            1.458e-009
   H2                    7.292e-010  7.306e-010    -9.137    -9.136     0.001
K               1.893e-005
   K+                    1.893e-005  1.721e-005    -4.723    -4.764    -0.041
   KSO4-                 1.090e-011  9.924e-012   -10.963   -11.003    -0.041
Mg              9.097e-005
   Mg+2                  8.682e-005  6.064e-005    -4.061    -4.217    -0.156
   MgHCO3+               4.031e-006  3.670e-006    -5.395    -5.435    -0.041
   MgCO3                 1.176e-007  1.178e-007    -6.930    -6.929     0.001
   MgOH+                 2.030e-009  1.848e-009    -8.693    -8.733    -0.041
   MgSO4                 1.165e-009  1.167e-009    -8.934    -8.933     0.001
Mn(2)           4.249e-005
   Mn+2                  2.912e-005  2.001e-005    -4.536    -4.699    -0.163
   MnHCO3+               1.013e-005  9.222e-006    -4.994    -5.035    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.035e-009  7.316e-009    -8.095    -8.136    -0.041
   MnOH+                 4.741e-009  4.316e-009    -8.324    -8.365    -0.041
   MnSO4                 2.915e-010  2.920e-010    -9.535    -9.535     0.001
   MnCl2                 2.861e-013  2.866e-013   -12.543   -12.543     0.001
   MnCl3-                7.783e-018  7.086e-018   -17.109   -17.150    -0.041
   Mn(OH)3-              2.059e-019  1.875e-019   -18.686   -18.727    -0.041
Mn(3)           1.686e-034
   Mn+3                  1.686e-034  7.249e-035   -33.773   -34.140    -0.367
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.307   -83.470    -0.163



Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.745   -96.785    -0.041
Na              2.175e-004
   Na+                   2.170e-004  1.977e-004    -3.664    -3.704    -0.040
   NaHCO3                5.739e-007  5.750e-007    -6.241    -6.240     0.001
   NaCO3-                8.234e-009  7.497e-009    -8.084    -8.125    -0.041
   NaSO4-                8.933e-011  8.133e-011   -10.049   -10.090    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.108   -74.108     0.001
S(-2)           2.089e-004
   HS-                   6.142e-005  5.592e-005    -4.212    -4.252    -0.041
   H2S                   5.813e-005  5.823e-005    -4.236    -4.235     0.001
   Fe(HS)2               4.200e-005  4.208e-005    -4.377    -4.376     0.001
   AsS(OH)(HS)-          1.392e-006  1.267e-006    -5.856    -5.897    -0.041
   Fe(HS)3-              2.814e-007  2.562e-007    -6.551    -6.591    -0.041
   S5-2                  1.628e-007  1.193e-007    -6.788    -6.923    -0.135
   S4-2                  9.636e-008  6.960e-008    -7.016    -7.157    -0.141
   S6-2                  8.320e-008  6.174e-008    -7.080    -7.209    -0.130
   S-2                   8.252e-011  5.670e-011   -10.083   -10.246    -0.163
   S3-2                  3.449e-011  2.452e-011   -10.462   -10.610    -0.148
   S2-2                  1.982e-012  1.392e-012   -11.703   -11.856    -0.154
   As3S4(HS)2-           5.029e-014  4.579e-014   -13.298   -13.339    -0.041
S(6)            1.470e-007
   SO4-2                 1.186e-007  8.207e-008    -6.926    -7.086    -0.160
   CaSO4                 2.659e-008  2.664e-008    -7.575    -7.574     0.001
   MgSO4                 1.165e-009  1.167e-009    -8.934    -8.933     0.001
   MnSO4                 2.915e-010  2.920e-010    -9.535    -9.535     0.001
   FeSO4                 2.200e-010  2.204e-010    -9.658    -9.657     0.001
   NaSO4-                8.933e-011  8.133e-011   -10.049   -10.090    -0.041
   BaSO4                 1.481e-011  1.484e-011   -10.829   -10.829     0.001
   KSO4-                 1.090e-011  9.924e-012   -10.963   -11.003    -0.041
   HSO4-                 1.044e-012  9.505e-013   -11.981   -12.022    -0.041
   CaHSO4+               2.042e-014  1.859e-014   -13.690   -13.731    -0.041
   FeHSO4+               1.895e-016  1.725e-016   -15.722   -15.763    -0.041
   FeSO4+                1.671e-025  1.521e-025   -24.777   -24.818    -0.041
   Fe(SO4)2-             3.001e-031  2.732e-031   -30.523   -30.564    -0.041
   FeHSO4+2              7.063e-032  4.853e-032   -31.151   -31.314    -0.163

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.63  -17.01   -1.38  As2O3
Artinite         -9.88   -0.28    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.97  -43.74    8.23  As2O5
As2S3(am)        -5.64  -50.54  -44.90  As2S3
As_native        -4.95  -17.49  -12.53  As
Ba3(AsO4)2      -13.63  -63.74  -50.11  Ba3(AsO4)2
Barite           -3.56  -13.53   -9.97  BaSO4
Birnessite      -28.47   15.14   43.60  MnO2
Bixbyite        -26.12  -26.74   -0.61  Mn2O3
Brucite          -7.21    9.63   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.88  -52.78  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.45   -2.41   -2.86  CH4
Claudetite      -15.67  -17.01   -1.34  As2O3
CO2(g)           -1.39   -2.86   -1.47  CO2
Dolomite         -1.30  -18.39  -17.09  CaMg(CO3)2
Dolomite(d)      -1.85  -18.39  -16.54  CaMg(CO3)2
Epsomite         -9.16  -11.30   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH



Greigite          7.36  -37.68  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.60   33.43   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.24  -38.21  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.24  -30.00   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.28  -43.11   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.50  -42.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.37  -41.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.48  -44.87   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.88   -9.91   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.20   12.14   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.38  -14.49   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.81  -58.51  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.83   -2.03    3.80  MnS
MnSO4           -14.45  -11.78    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.79  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.91   -5.62  MgCO3:3H2O
Nsutite         -27.43   15.14   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -4.24  -50.54  -46.30  As2S3
Portlandite     -11.74   11.06   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.05    9.15   15.20  Mn(OH)2
Pyrolusite      -26.24   15.14   41.38  MnO2
Realgar          -2.73  -22.68  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.73  -43.98  -20.25  FeAsO4:2H2O
Siderite          0.38  -10.51  -10.89  FeCO3
Siderite(d)(3)   -0.06  -10.51  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.31  -14.49   -0.18  Na2SO4
Thermonatrite   -13.22  -13.10    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 42.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000



H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.48   15.12   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.765e-002 -2.351e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.288e-002 -1.154e-004
Manganite          -13.21   12.13   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.959e-005  2.959e-005
Siderite(d)(3)      -0.05  -10.50  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.58  -12.14   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.017e-004  Surface charge, eq

Hfo_s         
 2.644e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.709e-005       0.646  1.709e-005      -4.767
Hfo_sOMn+        7.343e-006       0.278  7.343e-006      -5.134
Hfo_sOFe+        1.620e-006       0.061  1.620e-006      -5.791
Hfo_sOH2+        2.649e-007       0.010  2.649e-007      -6.577
Hfo_sOH          1.113e-007       0.004  1.113e-007      -6.954
Hfo_sOHBa+2      1.155e-008       0.000  1.155e-008      -7.937
Hfo_sO-          1.071e-009       0.000  1.071e-009      -8.970

Hfo           
 8.017e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.968e-004       0.659  6.968e-004      -3.157
Hfo_wOH          2.927e-004       0.277  2.927e-004      -3.534
Hfo_wOFe+        3.976e-005       0.038  3.976e-005      -4.401
Hfo_wOMn+        1.534e-005       0.015  1.534e-005      -4.814
Hfo_wOCa+        5.572e-006       0.005  5.573e-006      -5.254
Hfo_wOMg+        3.648e-006       0.003  3.648e-006      -5.438
Hfo_wO-          2.816e-006       0.003  2.816e-006      -5.550
Hfo_wOFeOH       8.763e-007       0.001  8.763e-007      -6.057
Hfo_wH2AsO3      2.376e-007       0.000  2.376e-007      -6.624
Hfo_wSO4-        1.713e-010       0.000  1.713e-010      -9.766
Hfo_wOHSO4-2     1.435e-010       0.000  1.435e-010      -9.843
Hfo_wOBa+        5.443e-011       0.000  5.443e-011     -10.264
Hfo_wOHAsO4-3    6.502e-016       0.000  6.503e-016     -15.187
Hfo_wHAsO4-      8.253e-017       0.000  8.254e-017     -16.083
Hfo_wH2AsO4      6.358e-018       0.000  6.359e-018     -17.197

Mno           
-3.390e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.761e-030       0.000  3.762e-030     -29.425
Mno_O3Ca         2.334e-031       0.000  2.334e-031     -30.632
Mno_O3-2         1.966e-031       0.000  1.966e-031     -30.706
Mno_O3HMn+       6.308e-032       0.000  6.308e-032     -31.200



Mno_O3H-         8.264e-033       0.000  8.264e-033     -32.083
Mno_O3Na-        4.118e-033       0.000  4.118e-033     -32.385
Mno_O3HCa+       3.415e-033       0.000  3.415e-033     -32.467
Mno_O3Mg         3.267e-033       0.000  3.268e-033     -32.486
Mno_O3Ba         1.073e-033       0.000  1.073e-033     -32.969
Mno_O3HMg+       3.238e-035       0.000  3.238e-035     -34.490
Mno_O3HBa+       2.808e-035       0.000  2.808e-035     -34.552
Mno_O3HNa        1.615e-035       0.000  1.615e-035     -34.792
Mno_O3H2         2.609e-037       0.000  2.609e-037     -36.584
Mno_O3H3+        2.204e-042       0.000  2.204e-042     -41.657
Mno_O3H3Cl       5.445e-045       0.000  5.445e-045     -44.264

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.396e-006  1.396e-006
Ba               5.452e-007  5.452e-007
C                1.129e-002  1.129e-002
Ca               2.500e-003  2.500e-003
Cl               9.873e-005  9.873e-005
Fe               7.575e-005  7.574e-005
K                1.893e-005  1.893e-005
Mg               9.113e-005  9.112e-005
Mn               4.315e-005  4.315e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.913      Charge balance
                                       pe  =  -3.919      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.176e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.060e-003
                       Total CO2 (mol/kg)  =  7.336e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.010e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.43
                               Iterations  =  25
                                  Total H  = 1.110298e+002
                                  Total O  = 5.552447e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.328e-007  1.221e-007    -6.877    -6.913    -0.036
   OH-                   9.008e-008  8.197e-008    -7.045    -7.086    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.396e-006
   AsS(OH)(HS)-          1.393e-006  1.267e-006    -5.856    -5.897    -0.041
   H3AsO3                3.151e-009  3.157e-009    -8.502    -8.501     0.001
   H2AsO3-               2.012e-011  1.830e-011   -10.696   -10.737    -0.041
   As3S4(HS)2-           5.289e-014  4.812e-014   -13.277   -13.318    -0.041
   H4AsO3+               2.099e-016  1.910e-016   -15.678   -15.719    -0.041
   HAsO3-2               4.363e-019  2.991e-019   -18.360   -18.524    -0.164
   AsO3-3                1.143e-027  4.888e-028   -26.942   -27.311    -0.369
As(5)           1.083e-017
   H2AsO4-               6.182e-018  5.625e-018   -17.209   -17.250    -0.041
   HAsO4-2               4.649e-018  3.187e-018   -17.333   -17.497    -0.164
   H3AsO4                1.368e-022  1.370e-022   -21.864   -21.863     0.001
   AsO4-3                1.366e-022  5.844e-023   -21.864   -22.233    -0.369
Ba              5.452e-007
   Ba+2                  5.250e-007  3.599e-007    -6.280    -6.444    -0.164



   BaHCO3+               1.987e-008  1.808e-008    -7.702    -7.743    -0.041
   BaCO3                 3.735e-010  3.742e-010    -9.428    -9.427     0.001
   BaSO4                 1.432e-011  1.435e-011   -10.844   -10.843     0.001
   BaOH+                 1.097e-013  9.985e-014   -12.960   -13.001    -0.041
C(-4)           3.953e-003
   CH4                   3.953e-003  3.961e-003    -2.403    -2.402     0.001
C(4)            7.336e-003
   HCO3-                 5.742e-003  5.240e-003    -2.241    -2.281    -0.040
   CO2                   1.436e-003  1.439e-003    -2.843    -2.842     0.001
   CaHCO3+               1.209e-004  1.100e-004    -3.918    -3.959    -0.041
   MnHCO3+               1.039e-005  9.453e-006    -4.983    -5.024    -0.041
   FeHCO3+               9.123e-006  8.302e-006    -5.040    -5.081    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.083e-006  3.715e-006    -5.389    -5.430    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.901e-006  2.013e-006    -5.537    -5.696    -0.159
   FeCO3                 7.634e-007  7.649e-007    -6.117    -6.116     0.001
   NaHCO3                5.812e-007  5.823e-007    -6.236    -6.235     0.001
   MgCO3                 1.162e-007  1.164e-007    -6.935    -6.934     0.001
   BaHCO3+               1.987e-008  1.808e-008    -7.702    -7.743    -0.041
   NaCO3-                8.139e-009  7.406e-009    -8.089    -8.130    -0.041
   BaCO3                 3.735e-010  3.742e-010    -9.428    -9.427     0.001
Ca              2.500e-003
   Ca+2                  2.374e-003  1.646e-003    -2.625    -2.784    -0.159
   CaHCO3+               1.209e-004  1.100e-004    -3.918    -3.959    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.607e-008  2.612e-008    -7.584    -7.583     0.001
   CaOH+                 2.458e-009  2.236e-009    -8.609    -8.650    -0.041
   CaHSO4+               2.053e-014  1.869e-014   -13.688   -13.729    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.971e-005    -4.006    -4.047    -0.042
   MnCl+                 8.129e-009  7.397e-009    -8.090    -8.131    -0.041
   FeCl+                 2.156e-009  1.962e-009    -8.666    -8.707    -0.041
   MnCl2                 2.891e-013  2.896e-013   -12.539   -12.538     0.001
   MnCl3-                7.864e-018  7.156e-018   -17.104   -17.145    -0.041
   FeCl+2                7.197e-025  4.934e-025   -24.143   -24.307    -0.164
   FeCl2+                2.173e-028  1.977e-028   -27.663   -27.704    -0.041
   FeCl3                 1.770e-033  1.774e-033   -32.752   -32.751     0.001
Fe(2)           7.575e-005
   Fe(HS)2               4.243e-005  4.251e-005    -4.372    -4.372     0.001
   Fe+2                  2.311e-005  1.584e-005    -4.636    -4.800    -0.164
   FeHCO3+               9.123e-006  8.302e-006    -5.040    -5.081    -0.041
   FeCO3                 7.634e-007  7.649e-007    -6.117    -6.116     0.001
   Fe(HS)3-              2.791e-007  2.540e-007    -6.554    -6.595    -0.041
   FeOH+                 4.508e-008  4.102e-008    -7.346    -7.387    -0.041
   FeCl+                 2.156e-009  1.962e-009    -8.666    -8.707    -0.041
   FeSO4                 2.237e-010  2.241e-010    -9.650    -9.650     0.001
   Fe(OH)2               2.853e-012  2.859e-012   -11.545   -11.544     0.001
   Fe(OH)3-              9.557e-016  8.696e-016   -15.020   -15.061    -0.041
   FeHSO4+               1.977e-016  1.799e-016   -15.704   -15.745    -0.041
Fe(3)           5.641e-014
   Fe(OH)2+              2.869e-014  2.610e-014   -13.542   -13.583    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.260e-016  2.056e-016   -15.646   -15.687    -0.041
   FeOH+2                1.404e-017  9.628e-018   -16.853   -17.016    -0.164
   Fe+3                  4.258e-022  1.821e-022   -21.371   -21.740    -0.369
   FeCl+2                7.197e-025  4.934e-025   -24.143   -24.307    -0.164
   FeSO4+                1.746e-025  1.588e-025   -24.758   -24.799    -0.041
   FeCl2+                2.173e-028  1.977e-028   -27.663   -27.704    -0.041
   Fe(SO4)2-             3.038e-031  2.764e-031   -30.517   -30.558    -0.041
   FeHSO4+2              7.576e-032  5.194e-032   -31.121   -31.285    -0.164
   Fe2(OH)2+4            1.129e-032  2.495e-033   -31.947   -32.603    -0.656
   FeCl3                 1.770e-033  1.774e-033   -32.752   -32.751     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.842   -43.866    -1.025
H(0)            1.454e-009
   H2                    7.269e-010  7.283e-010    -9.139    -9.138     0.001
K               1.893e-005



   K+                    1.893e-005  1.720e-005    -4.723    -4.765    -0.042
   KSO4-                 1.056e-011  9.612e-012   -10.976   -11.017    -0.041
Mg              9.113e-005
   Mg+2                  8.692e-005  6.059e-005    -4.061    -4.218    -0.157
   MgHCO3+               4.083e-006  3.715e-006    -5.389    -5.430    -0.041
   MgCO3                 1.162e-007  1.164e-007    -6.935    -6.934     0.001
   MgOH+                 1.980e-009  1.801e-009    -8.703    -8.744    -0.041
   MgSO4                 1.128e-009  1.130e-009    -8.948    -8.947     0.001
Mn(2)           4.315e-005
   Mn+2                  2.952e-005  2.024e-005    -4.530    -4.694    -0.164
   MnHCO3+               1.039e-005  9.453e-006    -4.983    -5.024    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.129e-009  7.397e-009    -8.090    -8.131    -0.041
   MnOH+                 4.681e-009  4.260e-009    -8.330    -8.371    -0.041
   MnSO4                 2.858e-010  2.863e-010    -9.544    -9.543     0.001
   MnCl2                 2.891e-013  2.896e-013   -12.539   -12.538     0.001
   MnCl3-                7.864e-018  7.156e-018   -17.104   -17.145    -0.041
   Mn(OH)3-              1.935e-019  1.761e-019   -18.713   -18.754    -0.041
Mn(3)           1.760e-034
   Mn+3                  1.760e-034  7.530e-035   -33.754   -34.123    -0.369
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.342   -83.506    -0.164
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.768   -96.809    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.976e-004    -3.664    -3.704    -0.041
   NaHCO3                5.812e-007  5.823e-007    -6.236    -6.235     0.001
   NaCO3-                8.139e-009  7.406e-009    -8.089    -8.130    -0.041
   NaSO4-                8.658e-011  7.878e-011   -10.063   -10.104    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.106   -74.105     0.001
S(-2)           2.089e-004
   HS-                   6.030e-005  5.487e-005    -4.220    -4.261    -0.041
   H2S                   5.847e-005  5.858e-005    -4.233    -4.232     0.001
   Fe(HS)2               4.243e-005  4.251e-005    -4.372    -4.372     0.001
   AsS(OH)(HS)-          1.393e-006  1.267e-006    -5.856    -5.897    -0.041
   Fe(HS)3-              2.791e-007  2.540e-007    -6.554    -6.595    -0.041
   S5-2                  1.561e-007  1.142e-007    -6.807    -6.942    -0.136
   S4-2                  9.239e-008  6.662e-008    -7.034    -7.176    -0.142
   S6-2                  7.975e-008  5.910e-008    -7.098    -7.228    -0.130
   S-2                   7.917e-011  5.428e-011   -10.101   -10.265    -0.164
   S3-2                  3.307e-011  2.347e-011   -10.481   -10.629    -0.149
   S2-2                  1.901e-012  1.332e-012   -11.721   -11.875    -0.154
   As3S4(HS)2-           5.289e-014  4.812e-014   -13.277   -13.318    -0.041
S(6)            1.430e-007
   SO4-2                 1.152e-007  7.954e-008    -6.939    -7.099    -0.161
   CaSO4                 2.607e-008  2.612e-008    -7.584    -7.583     0.001
   MgSO4                 1.128e-009  1.130e-009    -8.948    -8.947     0.001
   MnSO4                 2.858e-010  2.863e-010    -9.544    -9.543     0.001
   FeSO4                 2.237e-010  2.241e-010    -9.650    -9.650     0.001
   NaSO4-                8.658e-011  7.878e-011   -10.063   -10.104    -0.041
   BaSO4                 1.432e-011  1.435e-011   -10.844   -10.843     0.001
   KSO4-                 1.056e-011  9.612e-012   -10.976   -11.017    -0.041
   HSO4-                 1.038e-012  9.443e-013   -11.984   -12.025    -0.041
   CaHSO4+               2.053e-014  1.869e-014   -13.688   -13.729    -0.041
   FeHSO4+               1.977e-016  1.799e-016   -15.704   -15.745    -0.041
   FeSO4+                1.746e-025  1.588e-025   -24.758   -24.799    -0.041
   Fe(SO4)2-             3.038e-031  2.764e-031   -30.517   -30.558    -0.041
   FeHSO4+2              7.576e-032  5.194e-032   -31.121   -31.285    -0.164

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.62  -17.00   -1.38  As2O3



Artinite         -9.91   -0.31    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.95  -43.73    8.23  As2O5
As2S3(am)        -5.62  -50.52  -44.90  As2S3
As_native        -4.95  -17.48  -12.53  As
Ba3(AsO4)2      -13.69  -63.80  -50.11  Ba3(AsO4)2
Barite           -3.57  -13.54   -9.97  BaSO4
Birnessite      -28.48   15.12   43.60  MnO2
Bixbyite        -26.16  -26.77   -0.61  Mn2O3
Brucite          -7.23    9.61   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.91  -52.82  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.46   -2.40   -2.86  CH4
Claudetite      -15.66  -17.00   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.30  -18.39  -17.09  CaMg(CO3)2
Dolomite(d)      -1.85  -18.39  -16.54  CaMg(CO3)2
Epsomite         -9.18  -11.32   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.64   33.39   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.25  -38.22  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.28  -30.05   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.27  -43.10   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.49  -42.70   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.36  -41.64   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.46  -44.85   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.88   -9.91   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.21   12.13   25.34  MnOOH
Melanterite      -9.69  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.39  -14.51   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.84  -58.55  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.84   -2.04    3.80  MnS
MnSO4           -14.46  -11.79    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.79  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.91   -5.62  MgCO3:3H2O
Nsutite         -27.44   15.12   42.56  MnO2
O2(g)           -71.21  -74.10   -2.89  O2
Orpiment         -4.22  -50.52  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.26   15.12   41.38  MnO2
Realgar          -2.72  -22.67  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.72  -43.97  -20.25  FeAsO4:2H2O
Siderite          0.39  -10.50  -10.89  FeCO3
Siderite(d)(3)   -0.05  -10.50  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.33  -14.51   -0.18  Na2SO4
Thermonatrite   -13.23  -13.10    0.13  Na2CO3:H2O



Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.14   -8.56  BaCO3

Reaction step 43.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.50   15.11   43.60   9.340e-005           0 -9.340e-005
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.386e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.288e-002 -1.178e-004
Manganite          -13.23   12.11   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  2.951e-005  2.951e-005
Siderite(d)(3)      -0.03  -10.48  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.068e-004  Surface charge, eq

Hfo_s         
 2.644e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.719e-005       0.650  1.719e-005      -4.765
Hfo_sOMn+        7.210e-006       0.273  7.210e-006      -5.142
Hfo_sOFe+        1.648e-006       0.062  1.648e-006      -5.783
Hfo_sOH2+        2.699e-007       0.010  2.699e-007      -6.569
Hfo_sOH          1.107e-007       0.004  1.107e-007      -6.956
Hfo_sOHBa+2      1.146e-008       0.000  1.146e-008      -7.941
Hfo_sO-          1.039e-009       0.000  1.039e-009      -8.983

Hfo           
 8.068e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.021e-004       0.664  7.022e-004      -3.154
Hfo_wOH          2.879e-004       0.272  2.879e-004      -3.541
Hfo_wOFe+        4.001e-005       0.038  4.001e-005      -4.398
Hfo_wOMn+        1.490e-005       0.014  1.490e-005      -4.827
Hfo_wOCa+        5.411e-006       0.005  5.412e-006      -5.267



Hfo_wOMg+        3.500e-006       0.003  3.500e-006      -5.456
Hfo_wO-          2.704e-006       0.003  2.704e-006      -5.568
Hfo_wOFeOH       8.606e-007       0.001  8.607e-007      -6.065
Hfo_wH2AsO3      2.367e-007       0.000  2.367e-007      -6.626
Hfo_wSO4-        1.674e-010       0.000  1.674e-010      -9.776
Hfo_wOHSO4-2     1.369e-010       0.000  1.369e-010      -9.863
Hfo_wOBa+        5.214e-011       0.000  5.214e-011     -10.283
Hfo_wOHAsO4-3    6.045e-016       0.000  6.045e-016     -15.219
Hfo_wHAsO4-      8.052e-017       0.000  8.053e-017     -16.094
Hfo_wH2AsO4      6.355e-018       0.000  6.356e-018     -17.197

Mno           
-1.230e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.389e-028       0.000  1.389e-028     -27.857
Mno_O3Ca         8.621e-030       0.000  8.622e-030     -29.064
Mno_O3-2         7.180e-030       0.000  7.180e-030     -29.144
Mno_O3HMn+       2.387e-030       0.000  2.387e-030     -29.622
Mno_O3H-         3.092e-031       0.000  3.092e-031     -30.510
Mno_O3Na-        1.503e-031       0.000  1.503e-031     -30.823
Mno_O3HCa+       1.292e-031       0.000  1.292e-031     -30.889
Mno_O3Mg         1.192e-031       0.000  1.192e-031     -30.924
Mno_O3Ba         3.909e-032       0.000  3.909e-032     -31.408
Mno_O3HMg+       1.210e-033       0.000  1.210e-033     -32.917
Mno_O3HBa+       1.048e-033       0.000  1.048e-033     -32.980
Mno_O3HNa        6.040e-034       0.000  6.040e-034     -33.219
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.654e-041       0.000  8.654e-041     -40.063
Mno_O3H3Cl       2.137e-043       0.000  2.137e-043     -42.670

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.397e-006  1.397e-006
Ba               5.453e-007  5.453e-007
C                1.152e-002  1.152e-002
Ca               2.535e-003  2.535e-003
Cl               9.873e-005  9.873e-005
Fe               7.791e-005  7.791e-005
K                1.893e-005  1.893e-005
Mg               9.128e-005  9.127e-005
Mn               4.381e-005  4.381e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.908      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.283e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.141e-003
                       Total CO2 (mol/kg)  =  7.471e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.060e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.41
                               Iterations  =  34
                                  Total H  = 1.110302e+002
                                  Total O  = 5.552478e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.361e-007  1.251e-007    -6.866    -6.903    -0.037
   OH-                   8.798e-008  8.001e-008    -7.056    -7.097    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           1.397e-006
   AsS(OH)(HS)-          1.393e-006  1.267e-006    -5.856    -5.897    -0.041
   H3AsO3                3.192e-009  3.198e-009    -8.496    -8.495     0.001
   H2AsO3-               1.990e-011  1.810e-011   -10.701   -10.742    -0.041
   As3S4(HS)2-           5.554e-014  5.051e-014   -13.255   -13.297    -0.041
   H4AsO3+               2.179e-016  1.982e-016   -15.662   -15.703    -0.041
   HAsO3-2               4.221e-019  2.887e-019   -18.375   -18.540    -0.165
   AsO3-3                1.082e-027  4.606e-028   -26.966   -27.337    -0.371
As(5)           1.065e-017
   H2AsO4-               6.135e-018  5.580e-018   -17.212   -17.253    -0.041
   HAsO4-2               4.511e-018  3.086e-018   -17.346   -17.511    -0.165
   H3AsO4                1.390e-022  1.393e-022   -21.857   -21.856     0.001
   AsO4-3                1.298e-022  5.523e-023   -21.887   -22.258    -0.371
Ba              5.453e-007
   Ba+2                  5.248e-007  3.590e-007    -6.280    -6.445    -0.165
   BaHCO3+               2.009e-008  1.827e-008    -7.697    -7.738    -0.041
   BaCO3                 3.684e-010  3.691e-010    -9.434    -9.433     0.001
   BaSO4                 1.386e-011  1.388e-011   -10.858   -10.858     0.001
   BaOH+                 1.069e-013  9.724e-014   -12.971   -13.012    -0.041
C(-4)           4.053e-003
   CH4                   4.053e-003  4.061e-003    -2.392    -2.391     0.001
C(4)            7.471e-003
   HCO3-                 5.819e-003  5.308e-003    -2.235    -2.275    -0.040
   CO2                   1.490e-003  1.493e-003    -2.827    -2.826     0.001
   CaHCO3+               1.239e-004  1.127e-004    -3.907    -3.948    -0.041
   MnHCO3+               1.065e-005  9.684e-006    -4.973    -5.014    -0.041
   FeHCO3+               9.689e-006  8.812e-006    -5.014    -5.055    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.135e-006  3.760e-006    -5.384    -5.425    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.874e-006  1.990e-006    -5.541    -5.701    -0.160
   FeCO3                 7.910e-007  7.925e-007    -6.102    -6.101     0.001
   NaHCO3                5.884e-007  5.895e-007    -6.230    -6.230     0.001
   MgCO3                 1.148e-007  1.150e-007    -6.940    -6.939     0.001
   BaHCO3+               2.009e-008  1.827e-008    -7.697    -7.738    -0.041
   NaCO3-                8.047e-009  7.319e-009    -8.094    -8.136    -0.041
   BaCO3                 3.684e-010  3.691e-010    -9.434    -9.433     0.001
Ca              2.535e-003
   Ca+2                  2.406e-003  1.665e-003    -2.619    -2.779    -0.160
   CaHCO3+               1.239e-004  1.127e-004    -3.907    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.557e-008  2.562e-008    -7.592    -7.591     0.001
   CaOH+                 2.428e-009  2.208e-009    -8.615    -8.656    -0.041
   CaHSO4+               2.064e-014  1.878e-014   -13.685   -13.726    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.966e-005    -4.006    -4.047    -0.042
   MnCl+                 8.221e-009  7.476e-009    -8.085    -8.126    -0.041
   FeCl+                 2.259e-009  2.054e-009    -8.646    -8.687    -0.041
   MnCl2                 2.920e-013  2.926e-013   -12.535   -12.534     0.001
   MnCl3-                7.945e-018  7.225e-018   -17.100   -17.141    -0.041
   FeCl+2                7.750e-025  5.302e-025   -24.111   -24.276    -0.165
   FeCl2+                2.335e-028  2.123e-028   -27.632   -27.673    -0.041
   FeCl3                 1.900e-033  1.904e-033   -32.721   -32.720     0.001
Fe(2)           7.791e-005
   Fe(HS)2               4.284e-005  4.292e-005    -4.368    -4.367     0.001
   Fe+2                  2.427e-005  1.660e-005    -4.615    -4.780    -0.165
   FeHCO3+               9.689e-006  8.812e-006    -5.014    -5.055    -0.041
   FeCO3                 7.910e-007  7.925e-007    -6.102    -6.101     0.001
   Fe(HS)3-              2.768e-007  2.517e-007    -6.558    -6.599    -0.041
   FeOH+                 4.614e-008  4.196e-008    -7.336    -7.377    -0.041



   FeCl+                 2.259e-009  2.054e-009    -8.646    -8.687    -0.041
   FeSO4                 2.273e-010  2.277e-010    -9.643    -9.643     0.001
   Fe(OH)2               2.849e-012  2.854e-012   -11.545   -11.544     0.001
   Fe(OH)3-              9.320e-016  8.476e-016   -15.031   -15.072    -0.041
   FeHSO4+               2.059e-016  1.873e-016   -15.686   -15.728    -0.041
Fe(3)           5.712e-014
   Fe(OH)2+              2.941e-014  2.674e-014   -13.532   -13.573    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.207e-016  2.007e-016   -15.656   -15.697    -0.041
   FeOH+2                1.477e-017  1.010e-017   -16.831   -16.995    -0.165
   Fe+3                  4.601e-022  1.958e-022   -21.337   -21.708    -0.371
   FeCl+2                7.750e-025  5.302e-025   -24.111   -24.276    -0.165
   FeSO4+                1.821e-025  1.656e-025   -24.740   -24.781    -0.041
   FeCl2+                2.335e-028  2.123e-028   -27.632   -27.673    -0.041
   Fe(SO4)2-             3.074e-031  2.795e-031   -30.512   -30.554    -0.041
   FeHSO4+2              8.110e-032  5.548e-032   -31.091   -31.256    -0.165
   Fe2(OH)2+4            1.255e-032  2.748e-033   -31.901   -32.561    -0.660
   FeCl3                 1.900e-033  1.904e-033   -32.721   -32.720     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.783   -43.814    -1.031
H(0)            1.449e-009
   H2                    7.247e-010  7.261e-010    -9.140    -9.139     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 1.024e-011  9.317e-012   -10.989   -11.031    -0.041
Mg              9.128e-005
   Mg+2                  8.702e-005  6.054e-005    -4.060    -4.218    -0.158
   MgHCO3+               4.135e-006  3.760e-006    -5.384    -5.425    -0.041
   MgCO3                 1.148e-007  1.150e-007    -6.940    -6.939     0.001
   MgOH+                 1.932e-009  1.757e-009    -8.714    -8.755    -0.041
   MgSO4                 1.093e-009  1.095e-009    -8.961    -8.961     0.001
Mn(2)           4.381e-005
   Mn+2                  2.992e-005  2.047e-005    -4.524    -4.689    -0.165
   MnHCO3+               1.065e-005  9.684e-006    -4.973    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.221e-009  7.476e-009    -8.085    -8.126    -0.041
   MnOH+                 4.624e-009  4.205e-009    -8.335    -8.376    -0.041
   MnSO4                 2.803e-010  2.808e-010    -9.552    -9.552     0.001
   MnCl2                 2.920e-013  2.926e-013   -12.535   -12.534     0.001
   MnCl3-                7.945e-018  7.225e-018   -17.100   -17.141    -0.041
   Mn(OH)3-              1.821e-019  1.656e-019   -18.740   -18.781    -0.041
Mn(3)           1.836e-034
   Mn+3                  1.836e-034  7.813e-035   -33.736   -34.107    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.375   -83.540    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.791   -96.832    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.884e-007  5.895e-007    -6.230    -6.230     0.001
   NaCO3-                8.047e-009  7.319e-009    -8.094    -8.136    -0.041
   NaSO4-                8.396e-011  7.636e-011   -10.076   -10.117    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.103   -74.102     0.001
S(-2)           2.089e-004
   HS-                   5.922e-005  5.386e-005    -4.228    -4.269    -0.041
   H2S                   5.879e-005  5.891e-005    -4.231    -4.230     0.001
   Fe(HS)2               4.284e-005  4.292e-005    -4.368    -4.367     0.001
   AsS(OH)(HS)-          1.393e-006  1.267e-006    -5.856    -5.897    -0.041
   Fe(HS)3-              2.768e-007  2.517e-007    -6.558    -6.599    -0.041
   S5-2                  1.498e-007  1.094e-007    -6.824    -6.961    -0.136
   S4-2                  8.868e-008  6.384e-008    -7.052    -7.195    -0.143
   S6-2                  7.652e-008  5.663e-008    -7.116    -7.247    -0.131
   S-2                   7.602e-011  5.201e-011   -10.119   -10.284    -0.165
   S3-2                  3.175e-011  2.249e-011   -10.498   -10.648    -0.150
   S2-2                  1.825e-012  1.277e-012   -11.739   -11.894    -0.155
   As3S4(HS)2-           5.554e-014  5.051e-014   -13.255   -13.297    -0.041
S(6)            1.392e-007



   SO4-2                 1.119e-007  7.715e-008    -6.951    -7.113    -0.162
   CaSO4                 2.557e-008  2.562e-008    -7.592    -7.591     0.001
   MgSO4                 1.093e-009  1.095e-009    -8.961    -8.961     0.001
   MnSO4                 2.803e-010  2.808e-010    -9.552    -9.552     0.001
   FeSO4                 2.273e-010  2.277e-010    -9.643    -9.643     0.001
   NaSO4-                8.396e-011  7.636e-011   -10.076   -10.117    -0.041
   BaSO4                 1.386e-011  1.388e-011   -10.858   -10.858     0.001
   KSO4-                 1.024e-011  9.317e-012   -10.989   -11.031    -0.041
   HSO4-                 1.032e-012  9.382e-013   -11.986   -12.028    -0.041
   CaHSO4+               2.064e-014  1.878e-014   -13.685   -13.726    -0.041
   FeHSO4+               2.059e-016  1.873e-016   -15.686   -15.728    -0.041
   FeSO4+                1.821e-025  1.656e-025   -24.740   -24.781    -0.041
   Fe(SO4)2-             3.074e-031  2.795e-031   -30.512   -30.554    -0.041
   FeHSO4+2              8.110e-032  5.548e-032   -31.091   -31.256    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.53   -9.89   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.61  -16.99   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.94  -43.71    8.23  As2O5
As2S3(am)        -5.60  -50.50  -44.90  As2S3
As_native        -4.95  -17.48  -12.53  As
Ba3(AsO4)2      -13.74  -63.85  -50.11  Ba3(AsO4)2
Barite           -3.59  -13.56   -9.97  BaSO4
Birnessite      -28.50   15.11   43.60  MnO2
Bixbyite        -26.19  -26.80   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.95  -52.85  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.47   -2.39   -2.86  CH4
Claudetite      -15.65  -16.99   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.19  -11.33   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.31   -9.89   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.69   33.34   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.33  -30.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.26  -43.09   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.49  -42.70   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.36  -41.64   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.45  -44.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.23   12.11   25.34  MnOOH
Melanterite      -9.68  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.41  -14.52   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.88  -58.58  -28.71  Mn3(AsO4)2:8H2O



MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.47  -11.80    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.46   15.11   42.56  MnO2
O2(g)           -71.21  -74.10   -2.89  O2
Orpiment         -4.20  -50.50  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.27   15.11   41.38  MnO2
Realgar          -2.72  -22.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -23.72  -43.97  -20.25  FeAsO4:2H2O
Siderite          0.41  -10.48  -10.89  FeCO3
Siderite(d)(3)   -0.03  -10.48  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.34  -14.52   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 44.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.51   15.09   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.421e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.288e-002 -1.202e-004
Manganite          -13.24   12.10   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.940e-005  2.940e-005
Siderite(d)(3)      -0.02  -10.47  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.117e-004  Surface charge, eq

Hfo_s         
 2.644e-005  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.729e-005       0.654  1.729e-005      -4.762
Hfo_sOMn+        7.081e-006       0.268  7.081e-006      -5.150
Hfo_sOFe+        1.675e-006       0.063  1.676e-006      -5.776
Hfo_sOH2+        2.748e-007       0.010  2.748e-007      -6.561
Hfo_sOH          1.101e-007       0.004  1.101e-007      -6.958
Hfo_sOHBa+2      1.137e-008       0.000  1.137e-008      -7.944
Hfo_sO-          1.010e-009       0.000  1.010e-009      -8.996

Hfo           
 8.117e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.073e-004       0.669  7.073e-004      -3.150
Hfo_wOH          2.833e-004       0.268  2.833e-004      -3.548
Hfo_wOFe+        4.024e-005       0.038  4.025e-005      -4.395
Hfo_wOMn+        1.448e-005       0.014  1.448e-005      -4.839
Hfo_wOCa+        5.258e-006       0.005  5.258e-006      -5.279
Hfo_wOMg+        3.361e-006       0.003  3.361e-006      -5.474
Hfo_wO-          2.599e-006       0.002  2.599e-006      -5.585
Hfo_wOFeOH       8.456e-007       0.001  8.456e-007      -6.073
Hfo_wH2AsO3      2.359e-007       0.000  2.359e-007      -6.627
Hfo_wSO4-        1.637e-010       0.000  1.637e-010      -9.786
Hfo_wOHSO4-2     1.308e-010       0.000  1.308e-010      -9.884
Hfo_wOBa+        4.999e-011       0.000  4.999e-011     -10.301
Hfo_wOHAsO4-3    5.631e-016       0.000  5.631e-016     -15.249
Hfo_wHAsO4-      7.862e-017       0.000  7.862e-017     -16.104
Hfo_wH2AsO4      6.353e-018       0.000  6.353e-018     -17.197

Mno           
-1.643e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.889e-028       0.000  1.889e-028     -27.724
Mno_O3Ca         1.172e-029       0.000  1.172e-029     -28.931
Mno_O3-2         9.654e-030       0.000  9.654e-030     -29.015
Mno_O3HMn+       3.322e-030       0.000  3.323e-030     -29.479
Mno_O3H-         4.257e-031       0.000  4.257e-031     -30.371
Mno_O3Na-        2.020e-031       0.000  2.020e-031     -30.695
Mno_O3HCa+       1.799e-031       0.000  1.799e-031     -30.745
Mno_O3Mg         1.602e-031       0.000  1.602e-031     -30.795
Mno_O3Ba         5.244e-032       0.000  5.244e-032     -31.280
Mno_O3HMg+       1.665e-033       0.000  1.665e-033     -32.779
Mno_O3HBa+       1.439e-033       0.000  1.439e-033     -32.842
Mno_O3HNa        8.310e-034       0.000  8.310e-034     -33.080
Mno_O3H2         1.409e-035       0.000  1.409e-035     -34.851
Mno_O3H3+        1.249e-040       0.000  1.249e-040     -39.904
Mno_O3H3Cl       3.082e-043       0.000  3.082e-043     -42.511

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.397e-006  1.397e-006
Ba               5.454e-007  5.454e-007
C                1.176e-002  1.176e-002
Ca               2.570e-003  2.570e-003
Cl               9.873e-005  9.873e-005
Fe               8.011e-005  8.010e-005
K                1.893e-005  1.893e-005



Mg               9.141e-005  9.141e-005
Mn               4.447e-005  4.447e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.893      Charge balance
                                       pe  =  -3.897      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.389e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.221e-003
                       Total CO2 (mol/kg)  =  7.606e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.109e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.40
                               Iterations  =  41
                                  Total H  = 1.110306e+002
                                  Total O  = 5.552509e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.394e-007  1.281e-007    -6.856    -6.893    -0.037
   OH-                   8.598e-008  7.815e-008    -7.066    -7.107    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.397e-006
   AsS(OH)(HS)-          1.394e-006  1.267e-006    -5.856    -5.897    -0.041
   H3AsO3                3.233e-009  3.240e-009    -8.490    -8.490     0.001
   H2AsO3-               1.970e-011  1.791e-011   -10.705   -10.747    -0.041
   As3S4(HS)2-           5.825e-014  5.294e-014   -13.235   -13.276    -0.041
   H4AsO3+               2.261e-016  2.055e-016   -15.646   -15.687    -0.041
   HAsO3-2               4.087e-019  2.790e-019   -18.389   -18.554    -0.166
   AsO3-3                1.026e-027  4.347e-028   -26.989   -27.362    -0.373
As(5)           1.047e-017
   H2AsO4-               6.091e-018  5.536e-018   -17.215   -17.257    -0.041
   HAsO4-2               4.381e-018  2.991e-018   -17.358   -17.524    -0.166
   H3AsO4                1.412e-022  1.415e-022   -21.850   -21.849     0.001
   AsO4-3                1.234e-022  5.228e-023   -21.909   -22.282    -0.373
Ba              5.454e-007
   Ba+2                  5.247e-007  3.582e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.030e-008  1.845e-008    -7.692    -7.734    -0.041
   BaCO3                 3.635e-010  3.642e-010    -9.439    -9.439     0.001
   BaSO4                 1.341e-011  1.344e-011   -10.872   -10.872     0.001
   BaOH+                 1.042e-013  9.475e-014   -12.982   -13.023    -0.041
C(-4)           4.153e-003
   CH4                   4.153e-003  4.161e-003    -2.382    -2.381     0.001
C(4)            7.606e-003
   HCO3-                 5.895e-003  5.375e-003    -2.229    -2.270    -0.040
   CO2                   1.545e-003  1.548e-003    -2.811    -2.810     0.001
   CaHCO3+               1.269e-004  1.154e-004    -3.896    -3.938    -0.041
   MnHCO3+               1.091e-005  9.915e-006    -4.962    -5.004    -0.041
   FeHCO3+               1.027e-005  9.339e-006    -4.988    -5.030    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.185e-006  3.804e-006    -5.378    -5.420    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.849e-006  1.968e-006    -5.545    -5.706    -0.161
   FeCO3                 8.188e-007  8.204e-007    -6.087    -6.086     0.001
   NaHCO3                5.955e-007  5.966e-007    -6.225    -6.224     0.001
   MgCO3                 1.134e-007  1.136e-007    -6.945    -6.945     0.001
   BaHCO3+               2.030e-008  1.845e-008    -7.692    -7.734    -0.041
   NaCO3-                7.959e-009  7.235e-009    -8.099    -8.141    -0.041
   BaCO3                 3.635e-010  3.642e-010    -9.439    -9.439     0.001
Ca              2.570e-003



   Ca+2                  2.437e-003  1.683e-003    -2.613    -2.774    -0.161
   CaHCO3+               1.269e-004  1.154e-004    -3.896    -3.938    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.509e-008  2.514e-008    -7.600    -7.600     0.001
   CaOH+                 2.399e-009  2.180e-009    -8.620    -8.661    -0.041
   CaHSO4+               2.075e-014  1.886e-014   -13.683   -13.724    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.312e-009  7.555e-009    -8.080    -8.122    -0.041
   FeCl+                 2.364e-009  2.149e-009    -8.626    -8.668    -0.041
   MnCl2                 2.949e-013  2.955e-013   -12.530   -12.529     0.001
   MnCl3-                8.023e-018  7.293e-018   -17.096   -17.137    -0.041
   FeCl+2                8.330e-025  5.686e-025   -24.079   -24.245    -0.166
   FeCl2+                2.504e-028  2.276e-028   -27.601   -27.643    -0.041
   FeCl3                 2.035e-033  2.039e-033   -32.691   -32.691     0.001
Fe(2)           8.011e-005
   Fe(HS)2               4.324e-005  4.332e-005    -4.364    -4.363     0.001
   Fe+2                  2.545e-005  1.738e-005    -4.594    -4.760    -0.166
   FeHCO3+               1.027e-005  9.339e-006    -4.988    -5.030    -0.041
   FeCO3                 8.188e-007  8.204e-007    -6.087    -6.086     0.001
   Fe(HS)3-              2.745e-007  2.495e-007    -6.561    -6.603    -0.041
   FeOH+                 4.719e-008  4.289e-008    -7.326    -7.368    -0.041
   FeCl+                 2.364e-009  2.149e-009    -8.626    -8.668    -0.041
   FeSO4                 2.309e-010  2.313e-010    -9.637    -9.636     0.001
   Fe(OH)2               2.845e-012  2.850e-012   -11.546   -11.545     0.001
   Fe(OH)3-              9.095e-016  8.267e-016   -15.041   -15.083    -0.041
   FeHSO4+               2.142e-016  1.947e-016   -15.669   -15.711    -0.041
Fe(3)           5.783e-014
   Fe(OH)2+              3.012e-014  2.738e-014   -13.521   -13.563    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.157e-016  1.960e-016   -15.666   -15.708    -0.041
   FeOH+2                1.552e-017  1.059e-017   -16.809   -16.975    -0.166
   Fe+3                  4.961e-022  2.101e-022   -21.304   -21.678    -0.373
   FeCl+2                8.330e-025  5.686e-025   -24.079   -24.245    -0.166
   FeSO4+                1.898e-025  1.725e-025   -24.722   -24.763    -0.041
   FeCl2+                2.504e-028  2.276e-028   -27.601   -27.643    -0.041
   Fe(SO4)2-             3.108e-031  2.825e-031   -30.507   -30.549    -0.041
   FeHSO4+2              8.665e-032  5.915e-032   -31.062   -31.228    -0.166
   Fe2(OH)2+4            1.390e-032  3.019e-033   -31.857   -32.520    -0.663
   FeCl3                 2.035e-033  2.039e-033   -32.691   -32.691     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.726   -43.763    -1.036
H(0)            1.445e-009
   H2                    7.226e-010  7.240e-010    -9.141    -9.140     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 9.942e-012  9.037e-012   -11.003   -11.044    -0.041
Mg              9.141e-005
   Mg+2                  8.711e-005  6.049e-005    -4.060    -4.218    -0.158
   MgHCO3+               4.185e-006  3.804e-006    -5.378    -5.420    -0.041
   MgCO3                 1.134e-007  1.136e-007    -6.945    -6.945     0.001
   MgOH+                 1.886e-009  1.714e-009    -8.724    -8.766    -0.041
   MgSO4                 1.060e-009  1.062e-009    -8.975    -8.974     0.001
Mn(2)           4.447e-005
   Mn+2                  3.032e-005  2.070e-005    -4.518    -4.684    -0.166
   MnHCO3+               1.091e-005  9.915e-006    -4.962    -5.004    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.312e-009  7.555e-009    -8.080    -8.122    -0.041
   MnOH+                 4.569e-009  4.153e-009    -8.340    -8.382    -0.041
   MnSO4                 2.750e-010  2.755e-010    -9.561    -9.560     0.001
   MnCl2                 2.949e-013  2.955e-013   -12.530   -12.529     0.001
   MnCl3-                8.023e-018  7.293e-018   -17.096   -17.137    -0.041
   Mn(OH)3-              1.717e-019  1.561e-019   -18.765   -18.807    -0.041
Mn(3)           1.912e-034
   Mn+3                  1.912e-034  8.100e-035   -33.718   -34.092    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.408   -83.574    -0.166
Mn(7)           0.000e+000



   MnO4-                 0.000e+000  0.000e+000   -96.814   -96.855    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.955e-007  5.966e-007    -6.225    -6.224     0.001
   NaCO3-                7.959e-009  7.235e-009    -8.099    -8.141    -0.041
   NaSO4-                8.148e-011  7.406e-011   -10.089   -10.130    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.101   -74.100     0.001
S(-2)           2.089e-004
   H2S                   5.911e-005  5.922e-005    -4.228    -4.228     0.001
   HS-                   5.819e-005  5.289e-005    -4.235    -4.277    -0.041
   Fe(HS)2               4.324e-005  4.332e-005    -4.364    -4.363     0.001
   AsS(OH)(HS)-          1.394e-006  1.267e-006    -5.856    -5.897    -0.041
   Fe(HS)3-              2.745e-007  2.495e-007    -6.561    -6.603    -0.041
   S5-2                  1.439e-007  1.049e-007    -6.842    -6.979    -0.137
   S4-2                  8.519e-008  6.123e-008    -7.070    -7.213    -0.143
   S6-2                  7.350e-008  5.432e-008    -7.134    -7.265    -0.131
   S-2                   7.307e-011  4.988e-011   -10.136   -10.302    -0.166
   S3-2                  3.050e-011  2.157e-011   -10.516   -10.666    -0.150
   S2-2                  1.754e-012  1.224e-012   -11.756   -11.912    -0.156
   As3S4(HS)2-           5.825e-014  5.294e-014   -13.235   -13.276    -0.041
S(6)            1.356e-007
   SO4-2                 1.089e-007  7.487e-008    -6.963    -7.126    -0.163
   CaSO4                 2.509e-008  2.514e-008    -7.600    -7.600     0.001
   MgSO4                 1.060e-009  1.062e-009    -8.975    -8.974     0.001
   MnSO4                 2.750e-010  2.755e-010    -9.561    -9.560     0.001
   FeSO4                 2.309e-010  2.313e-010    -9.637    -9.636     0.001
   NaSO4-                8.148e-011  7.406e-011   -10.089   -10.130    -0.041
   BaSO4                 1.341e-011  1.344e-011   -10.872   -10.872     0.001
   KSO4-                 9.942e-012  9.037e-012   -11.003   -11.044    -0.041
   HSO4-                 1.026e-012  9.322e-013   -11.989   -12.031    -0.041
   CaHSO4+               2.075e-014  1.886e-014   -13.683   -13.724    -0.041
   FeHSO4+               2.142e-016  1.947e-016   -15.669   -15.711    -0.041
   FeSO4+                1.898e-025  1.725e-025   -24.722   -24.763    -0.041
   Fe(SO4)2-             3.108e-031  2.825e-031   -30.507   -30.549    -0.041
   FeHSO4+2              8.665e-032  5.915e-032   -31.062   -31.228    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.54   -9.90   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.60  -16.98   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.93  -43.70    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.94  -17.47  -12.53  As
Ba3(AsO4)2      -13.79  -63.90  -50.11  Ba3(AsO4)2
Barite           -3.60  -13.57   -9.97  BaSO4
Birnessite      -28.51   15.09   43.60  MnO2
Bixbyite        -26.22  -26.83   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.98  -52.89  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.48   -2.38   -2.86  CH4
Claudetite      -15.64  -16.98   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.20  -11.34   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4



Gypsum           -5.32   -9.90   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.26  -43.09   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.48  -42.69   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.35  -41.63   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.43  -44.82   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.92   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.24   12.10   25.34  MnOOH
Melanterite      -9.68  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.42  -14.54   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.91  -58.62  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.48  -11.81    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.47   15.09   42.56  MnO2
O2(g)           -71.21  -74.10   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.29   15.09   41.38  MnO2
Realgar          -2.71  -22.65  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.71  -43.96  -20.25  FeAsO4:2H2O
Siderite          0.42  -10.47  -10.89  FeCO3
Siderite(d)(3)   -0.02  -10.47  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.36  -14.54   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 45.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000



O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.52   15.08   43.60   9.340e-005           0 -9.340e-005
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.455e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.288e-002 -1.227e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  2.928e-005  2.928e-005
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.164e-004  Surface charge, eq

Hfo_s         
 2.644e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.738e-005       0.657  1.738e-005      -4.760
Hfo_sOMn+        6.957e-006       0.263  6.957e-006      -5.158
Hfo_sOFe+        1.703e-006       0.064  1.703e-006      -5.769
Hfo_sOH2+        2.797e-007       0.011  2.797e-007      -6.553
Hfo_sOH          1.095e-007       0.004  1.095e-007      -6.961
Hfo_sOHBa+2      1.128e-008       0.000  1.128e-008      -7.948
Hfo_sO-          9.815e-010       0.000  9.815e-010      -9.008

Hfo           
 8.164e-004  Surface charge, eq

Hfo_w         
 1.058e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.123e-004       0.674  7.123e-004      -3.147
Hfo_wOH          2.788e-004       0.264  2.788e-004      -3.555
Hfo_wOFe+        4.047e-005       0.038  4.047e-005      -4.393
Hfo_wOMn+        1.408e-005       0.013  1.408e-005      -4.852
Hfo_wOCa+        5.112e-006       0.005  5.113e-006      -5.291
Hfo_wOMg+        3.229e-006       0.003  3.230e-006      -5.491
Hfo_wO-          2.500e-006       0.002  2.500e-006      -5.602
Hfo_wOFeOH       8.311e-007       0.001  8.311e-007      -6.080
Hfo_wH2AsO3      2.352e-007       0.000  2.352e-007      -6.629
Hfo_wSO4-        1.601e-010       0.000  1.601e-010      -9.796
Hfo_wOHSO4-2     1.250e-010       0.000  1.250e-010      -9.903
Hfo_wOBa+        4.797e-011       0.000  4.798e-011     -10.319
Hfo_wOHAsO4-3    5.254e-016       0.000  5.255e-016     -15.279
Hfo_wHAsO4-      7.681e-017       0.000  7.681e-017     -16.115
Hfo_wH2AsO4      6.350e-018       0.000  6.351e-018     -17.197

Mno           
-1.106e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.294e-033       0.000  1.294e-033     -32.888
Mno_O3Ca         8.029e-035       0.000  8.029e-035     -34.095
Mno_O3-2         6.543e-035       0.000  6.543e-035     -34.184
Mno_O3HMn+       2.329e-035       0.000  2.329e-035     -34.633
Mno_O3H-         2.952e-036       0.000  2.952e-036     -35.530



Mno_O3Na-        1.368e-036       0.000  1.368e-036     -35.864
Mno_O3HCa+       1.261e-036       0.000  1.261e-036     -35.899
Mno_O3Mg         1.085e-036       0.000  1.085e-036     -35.965
Mno_O3Ba         3.546e-037       0.000  3.546e-037     -36.450
Mno_O3HMg+       1.153e-038       0.000  1.153e-038     -37.938
Mno_O3HBa+       9.958e-039       0.000  9.958e-039     -38.002
Mno_O3HNa        5.759e-039       0.000  5.760e-039     -38.240
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        9.065e-046       0.000  9.066e-046     -45.043
Mno_O3H3Cl       2.236e-048       0.000  2.236e-048     -47.650

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.398e-006  1.398e-006
Ba               5.455e-007  5.455e-007
C                1.199e-002  1.199e-002
Ca               2.604e-003  2.604e-003
Cl               9.873e-005  9.873e-005
Fe               8.233e-005  8.233e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.154e-005
Mn               4.512e-005  4.512e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.883      Charge balance
                                       pe  =  -3.887      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.494e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.300e-003
                       Total CO2 (mol/kg)  =  7.740e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.157e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.39
                               Iterations  =  52
                                  Total H  = 1.110310e+002
                                  Total O  = 5.552540e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.427e-007  1.310e-007    -6.846    -6.883    -0.037
   OH-                   8.407e-008  7.638e-008    -7.075    -7.117    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.398e-006
   AsS(OH)(HS)-          1.395e-006  1.267e-006    -5.855    -5.897    -0.042
   H3AsO3                3.275e-009  3.281e-009    -8.485    -8.484     0.001
   H2AsO3-               1.951e-011  1.773e-011   -10.710   -10.751    -0.042
   As3S4(HS)2-           6.101e-014  5.543e-014   -13.215   -13.256    -0.042
   H4AsO3+               2.345e-016  2.130e-016   -15.630   -15.672    -0.042
   HAsO3-2               3.962e-019  2.699e-019   -18.402   -18.569    -0.167
   AsO3-3                9.749e-028  4.110e-028   -27.011   -27.386    -0.375
As(5)           1.031e-017
   H2AsO4-               6.049e-018  5.496e-018   -17.218   -17.260    -0.042
   HAsO4-2               4.259e-018  2.902e-018   -17.371   -17.537    -0.167
   H3AsO4                1.434e-022  1.437e-022   -21.843   -21.843     0.001
   AsO4-3                1.176e-022  4.957e-023   -21.930   -22.305    -0.375
Ba              5.455e-007
   Ba+2                  5.246e-007  3.574e-007    -6.280    -6.447    -0.167
   BaHCO3+               2.052e-008  1.864e-008    -7.688    -7.730    -0.042



   BaCO3                 3.588e-010  3.595e-010    -9.445    -9.444     0.001
   BaSO4                 1.300e-011  1.302e-011   -10.886   -10.885     0.001
   BaOH+                 1.017e-013  9.239e-014   -12.993   -13.034    -0.042
C(-4)           4.252e-003
   CH4                   4.252e-003  4.261e-003    -2.371    -2.371     0.001
C(4)            7.740e-003
   HCO3-                 5.971e-003  5.441e-003    -2.224    -2.264    -0.040
   CO2                   1.600e-003  1.603e-003    -2.796    -2.795     0.001
   CaHCO3+               1.299e-004  1.181e-004    -3.886    -3.928    -0.042
   MnHCO3+               1.117e-005  1.014e-005    -4.952    -4.994    -0.042
   FeHCO3+               1.088e-005  9.884e-006    -4.963    -5.005    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.235e-006  3.847e-006    -5.373    -5.415    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.824e-006  1.947e-006    -5.549    -5.711    -0.161
   FeCO3                 8.469e-007  8.486e-007    -6.072    -6.071     0.001
   NaHCO3                6.024e-007  6.036e-007    -6.220    -6.219     0.001
   MgCO3                 1.121e-007  1.123e-007    -6.951    -6.950     0.001
   BaHCO3+               2.052e-008  1.864e-008    -7.688    -7.730    -0.042
   NaCO3-                7.874e-009  7.153e-009    -8.104    -8.145    -0.042
   BaCO3                 3.588e-010  3.595e-010    -9.445    -9.444     0.001
Ca              2.604e-003
   Ca+2                  2.468e-003  1.701e-003    -2.608    -2.769    -0.162
   CaHCO3+               1.299e-004  1.181e-004    -3.886    -3.928    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.463e-008  2.468e-008    -7.609    -7.608     0.001
   CaOH+                 2.371e-009  2.154e-009    -8.625    -8.667    -0.042
   CaHSO4+               2.085e-014  1.894e-014   -13.681   -13.723    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.401e-009  7.632e-009    -8.076    -8.117    -0.042
   FeCl+                 2.472e-009  2.246e-009    -8.607    -8.649    -0.042
   MnCl2                 2.978e-013  2.984e-013   -12.526   -12.525     0.001
   MnCl3-                8.101e-018  7.360e-018   -17.091   -17.133    -0.042
   FeCl+2                8.937e-025  6.088e-025   -24.049   -24.216    -0.167
   FeCl2+                2.681e-028  2.435e-028   -27.572   -27.613    -0.042
   FeCl3                 2.177e-033  2.181e-033   -32.662   -32.661     0.001
Fe(2)           8.233e-005
   Fe(HS)2               4.362e-005  4.370e-005    -4.360    -4.359     0.001
   Fe+2                  2.667e-005  1.816e-005    -4.574    -4.741    -0.167
   FeHCO3+               1.088e-005  9.884e-006    -4.963    -5.005    -0.042
   FeCO3                 8.469e-007  8.486e-007    -6.072    -6.071     0.001
   Fe(HS)3-              2.722e-007  2.473e-007    -6.565    -6.607    -0.042
   FeOH+                 4.824e-008  4.383e-008    -7.317    -7.358    -0.042
   FeCl+                 2.472e-009  2.246e-009    -8.607    -8.649    -0.042
   FeSO4                 2.344e-010  2.348e-010    -9.630    -9.629     0.001
   Fe(OH)2               2.840e-012  2.846e-012   -11.547   -11.546     0.001
   Fe(OH)3-              8.880e-016  8.068e-016   -15.052   -15.093    -0.042
   FeHSO4+               2.226e-016  2.023e-016   -15.652   -15.694    -0.042
Fe(3)           5.854e-014
   Fe(OH)2+              3.084e-014  2.801e-014   -13.511   -13.553    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.109e-016  1.916e-016   -15.676   -15.718    -0.042
   FeOH+2                1.628e-017  1.109e-017   -16.788   -16.955    -0.167
   Fe+3                  5.339e-022  2.251e-022   -21.273   -21.648    -0.375
   FeCl+2                8.937e-025  6.088e-025   -24.049   -24.216    -0.167
   FeSO4+                1.975e-025  1.794e-025   -24.704   -24.746    -0.042
   FeCl2+                2.681e-028  2.435e-028   -27.572   -27.613    -0.042
   Fe(SO4)2-             3.142e-031  2.854e-031   -30.503   -30.545    -0.042
   FeHSO4+2              9.243e-032  6.296e-032   -31.034   -31.201    -0.167
   Fe2(OH)2+4            1.537e-032  3.309e-033   -31.813   -32.480    -0.667
   FeCl3                 2.177e-033  2.181e-033   -32.662   -32.661     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.671   -43.713    -1.042
H(0)            1.441e-009
   H2                    7.205e-010  7.219e-010    -9.142    -9.142     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042



   KSO4-                 9.654e-012  8.771e-012   -11.015   -11.057    -0.042
Mg              9.155e-005
   Mg+2                  8.720e-005  6.043e-005    -4.060    -4.219    -0.159
   MgHCO3+               4.235e-006  3.847e-006    -5.373    -5.415    -0.042
   MgCO3                 1.121e-007  1.123e-007    -6.951    -6.950     0.001
   MgOH+                 1.843e-009  1.674e-009    -8.735    -8.776    -0.042
   MgSO4                 1.028e-009  1.030e-009    -8.988    -8.987     0.001
Mn(2)           4.512e-005
   Mn+2                  3.071e-005  2.092e-005    -4.513    -4.679    -0.167
   MnHCO3+               1.117e-005  1.014e-005    -4.952    -4.994    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.401e-009  7.632e-009    -8.076    -8.117    -0.042
   MnOH+                 4.516e-009  4.103e-009    -8.345    -8.387    -0.042
   MnSO4                 2.699e-010  2.705e-010    -9.569    -9.568     0.001
   MnCl2                 2.978e-013  2.984e-013   -12.526   -12.525     0.001
   MnCl3-                8.101e-018  7.360e-018   -17.091   -17.133    -0.042
   Mn(OH)3-              1.621e-019  1.473e-019   -18.790   -18.832    -0.042
Mn(3)           1.990e-034
   Mn+3                  1.990e-034  8.389e-035   -33.701   -34.076    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.440   -83.606    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.836   -96.877    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                6.024e-007  6.036e-007    -6.220    -6.219     0.001
   NaCO3-                7.874e-009  7.153e-009    -8.104    -8.145    -0.042
   NaSO4-                7.912e-011  7.188e-011   -10.102   -10.143    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.098   -74.097     0.001
S(-2)           2.089e-004
   H2S                   5.941e-005  5.952e-005    -4.226    -4.225     0.001
   HS-                   5.719e-005  5.196e-005    -4.243    -4.284    -0.042
   Fe(HS)2               4.362e-005  4.370e-005    -4.360    -4.359     0.001
   AsS(OH)(HS)-          1.395e-006  1.267e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.722e-007  2.473e-007    -6.565    -6.607    -0.042
   S5-2                  1.384e-007  1.008e-007    -6.859    -6.997    -0.138
   S4-2                  8.192e-008  5.878e-008    -7.087    -7.231    -0.144
   S6-2                  7.065e-008  5.215e-008    -7.151    -7.283    -0.132
   S-2                   7.030e-011  4.789e-011   -10.153   -10.320    -0.167
   S3-2                  2.934e-011  2.071e-011   -10.533   -10.684    -0.151
   S2-2                  1.687e-012  1.176e-012   -11.773   -11.930    -0.157
   As3S4(HS)2-           6.101e-014  5.543e-014   -13.215   -13.256    -0.042
S(6)            1.322e-007
   SO4-2                 1.059e-007  7.270e-008    -6.975    -7.138    -0.163
   CaSO4                 2.463e-008  2.468e-008    -7.609    -7.608     0.001
   MgSO4                 1.028e-009  1.030e-009    -8.988    -8.987     0.001
   MnSO4                 2.699e-010  2.705e-010    -9.569    -9.568     0.001
   FeSO4                 2.344e-010  2.348e-010    -9.630    -9.629     0.001
   NaSO4-                7.912e-011  7.188e-011   -10.102   -10.143    -0.042
   BaSO4                 1.300e-011  1.302e-011   -10.886   -10.885     0.001
   KSO4-                 9.654e-012  8.771e-012   -11.015   -11.057    -0.042
   HSO4-                 1.019e-012  9.262e-013   -11.992   -12.033    -0.042
   CaHSO4+               2.085e-014  1.894e-014   -13.681   -13.723    -0.042
   FeHSO4+               2.226e-016  2.023e-016   -15.652   -15.694    -0.042
   FeSO4+                1.975e-025  1.794e-025   -24.704   -24.746    -0.042
   Fe(SO4)2-             3.142e-031  2.854e-031   -30.503   -30.545    -0.042
   FeHSO4+2              9.243e-032  6.296e-032   -31.034   -31.201    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.55   -9.91   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.59  -16.97   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O



As2O5(cr)       -51.91  -43.68    8.23  As2O5
As2S3(am)        -5.57  -50.47  -44.90  As2S3
As_native        -4.94  -17.47  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.61  -13.59   -9.97  BaSO4
Birnessite      -28.52   15.08   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.01  -52.92  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.49   -2.37   -2.86  CH4
Claudetite      -15.63  -16.97   -1.34  As2O3
CO2(g)           -1.33   -2.79   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.22  -11.36   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.33   -9.91   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.41  -30.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.25  -43.08   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.48  -42.69   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.35  -41.63   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.42  -44.81   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.02    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.67  -11.88   -2.21  FeSO4:7H2O
Mirabilite      -13.44  -14.55   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.94  -58.65  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.49  -11.82    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.08   42.56  MnO2
O2(g)           -71.20  -74.10   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.30   15.08   41.38  MnO2
Realgar          -2.70  -22.65  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -23.70  -43.95  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.09  -15.03  S
Thenardite      -14.37  -14.55   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O



Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 46.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.456e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.276e-002 -2.361e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.932e-005  2.932e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.132e-004  1.132e-004
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.148e-004  Surface charge, eq

Hfo_s         
 2.638e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.734e-005       0.657  1.734e-005      -4.761
Hfo_sOMn+        6.939e-006       0.263  6.939e-006      -5.159
Hfo_sOFe+        1.703e-006       0.065  1.703e-006      -5.769
Hfo_sOH2+        2.791e-007       0.011  2.791e-007      -6.554
Hfo_sOH          1.092e-007       0.004  1.092e-007      -6.962
Hfo_sOHBa+2      1.125e-008       0.000  1.125e-008      -7.949
Hfo_sO-          9.785e-010       0.000  9.785e-010      -9.009

Hfo           
 8.148e-004  Surface charge, eq

Hfo_w         
 1.055e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.108e-004       0.674  7.108e-004      -3.148
Hfo_wOH          2.781e-004       0.264  2.781e-004      -3.556
Hfo_wOFe+        4.048e-005       0.038  4.048e-005      -4.393
Hfo_wOMn+        1.404e-005       0.013  1.404e-005      -4.853
Hfo_wOCa+        5.098e-006       0.005  5.099e-006      -5.293
Hfo_wOMg+        3.220e-006       0.003  3.220e-006      -5.492



Hfo_wO-          2.492e-006       0.002  2.492e-006      -5.603
Hfo_wOFeOH       8.309e-007       0.001  8.310e-007      -6.080
Hfo_wH2AsO3      2.350e-007       0.000  2.350e-007      -6.629
Hfo_wSO4-        1.564e-010       0.000  1.564e-010      -9.806
Hfo_wOHSO4-2     1.221e-010       0.000  1.221e-010      -9.913
Hfo_wOBa+        4.783e-011       0.000  4.783e-011     -10.320
Hfo_wOHAsO4-3    5.217e-016       0.000  5.218e-016     -15.283
Hfo_wHAsO4-      7.634e-017       0.000  7.634e-017     -16.117
Hfo_wH2AsO4      6.315e-018       0.000  6.315e-018     -17.200

Mno           
-9.429e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.104e-026       0.000  1.104e-026     -25.957
Mno_O3Ca         6.848e-028       0.000  6.848e-028     -27.164
Mno_O3-2         5.578e-028       0.000  5.579e-028     -27.253
Mno_O3HMn+       1.987e-028       0.000  1.987e-028     -27.702
Mno_O3H-         2.518e-029       0.000  2.518e-029     -28.599
Mno_O3Na-        1.167e-029       0.000  1.167e-029     -28.933
Mno_O3HCa+       1.076e-029       0.000  1.076e-029     -28.968
Mno_O3Mg         9.247e-030       0.000  9.248e-030     -29.034
Mno_O3Ba         3.023e-030       0.000  3.023e-030     -29.520
Mno_O3HMg+       9.838e-032       0.000  9.838e-032     -31.007
Mno_O3HBa+       8.494e-032       0.000  8.495e-032     -31.071
Mno_O3HNa        4.913e-032       0.000  4.913e-032     -31.309
Mno_O3H2         8.535e-034       0.000  8.535e-034     -33.069
Mno_O3H3+        7.741e-039       0.000  7.741e-039     -38.111
Mno_O3H3Cl       1.909e-041       0.000  1.909e-041     -40.719

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.398e-006  1.398e-006
Ba               5.455e-007  5.455e-007
C                1.208e-002  1.208e-002
Ca               2.605e-003  2.605e-003
Cl               9.873e-005  9.873e-005
Fe               8.252e-005  8.251e-005
K                1.893e-005  1.893e-005
Mg               9.156e-005  9.155e-005
Mn               4.514e-005  4.514e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.882      Charge balance
                                       pe  =  -3.888      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.496e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.301e-003
                       Total CO2 (mol/kg)  =  7.742e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.140e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.37
                               Iterations  =  35
                                  Total H  = 1.110315e+002
                                  Total O  = 5.552549e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.427e-007  1.311e-007    -6.846    -6.882    -0.037
   OH-                   8.403e-008  7.634e-008    -7.076    -7.117    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.398e-006
   AsS(OH)(HS)-          1.395e-006  1.267e-006    -5.855    -5.897    -0.042
   H3AsO3                3.281e-009  3.287e-009    -8.484    -8.483     0.001
   H2AsO3-               1.954e-011  1.775e-011   -10.709   -10.751    -0.042
   As3S4(HS)2-           6.109e-014  5.550e-014   -13.214   -13.256    -0.042
   H4AsO3+               2.350e-016  2.135e-016   -15.629   -15.671    -0.042
   HAsO3-2               3.966e-019  2.701e-019   -18.402   -18.568    -0.167
   AsO3-3                9.754e-028  4.111e-028   -27.011   -27.386    -0.375
As(5)           1.027e-017
   H2AsO4-               6.028e-018  5.476e-018   -17.220   -17.262    -0.042
   HAsO4-2               4.243e-018  2.890e-018   -17.372   -17.539    -0.167
   H3AsO4                1.430e-022  1.432e-022   -21.845   -21.844     0.001
   AsO4-3                1.171e-022  4.935e-023   -21.932   -22.307    -0.375
Ba              5.455e-007
   Ba+2                  5.246e-007  3.574e-007    -6.280    -6.447    -0.167
   BaHCO3+               2.052e-008  1.864e-008    -7.688    -7.730    -0.042
   BaCO3                 3.587e-010  3.594e-010    -9.445    -9.444     0.001
   BaSO4                 1.273e-011  1.275e-011   -10.895   -10.894     0.001
   BaOH+                 1.016e-013  9.234e-014   -12.993   -13.035    -0.042
C(-4)           4.338e-003
   CH4                   4.338e-003  4.347e-003    -2.363    -2.362     0.001
C(4)            7.742e-003
   HCO3-                 5.972e-003  5.442e-003    -2.224    -2.264    -0.040
   CO2                   1.601e-003  1.604e-003    -2.796    -2.795     0.001
   CaHCO3+               1.300e-004  1.181e-004    -3.886    -3.928    -0.042
   MnHCO3+               1.117e-005  1.015e-005    -4.952    -4.994    -0.042
   FeHCO3+               1.092e-005  9.919e-006    -4.962    -5.004    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.235e-006  3.848e-006    -5.373    -5.415    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.823e-006  1.947e-006    -5.549    -5.711    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.025e-007  6.037e-007    -6.220    -6.219     0.001
   MgCO3                 1.120e-007  1.123e-007    -6.951    -6.950     0.001
   BaHCO3+               2.052e-008  1.864e-008    -7.688    -7.730    -0.042
   NaCO3-                7.871e-009  7.151e-009    -8.104    -8.146    -0.042
   BaCO3                 3.587e-010  3.594e-010    -9.445    -9.444     0.001
Ca              2.605e-003
   Ca+2                  2.469e-003  1.702e-003    -2.607    -2.769    -0.162
   CaHCO3+               1.300e-004  1.181e-004    -3.886    -3.928    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.413e-008  2.417e-008    -7.618    -7.617     0.001
   CaOH+                 2.371e-009  2.154e-009    -8.625    -8.667    -0.042
   CaHSO4+               2.044e-014  1.857e-014   -13.690   -13.731    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.404e-009  7.635e-009    -8.076    -8.117    -0.042
   FeCl+                 2.480e-009  2.253e-009    -8.606    -8.647    -0.042
   MnCl2                 2.979e-013  2.985e-013   -12.526   -12.525     0.001
   MnCl3-                8.103e-018  7.362e-018   -17.091   -17.133    -0.042
   FeCl+2                8.951e-025  6.097e-025   -24.048   -24.215    -0.167
   FeCl2+                2.685e-028  2.439e-028   -27.571   -27.613    -0.042
   FeCl3                 2.180e-033  2.184e-033   -32.662   -32.661     0.001
Fe(2)           8.252e-005
   Fe(HS)2               4.367e-005  4.375e-005    -4.360    -4.359     0.001
   Fe+2                  2.676e-005  1.823e-005    -4.573    -4.739    -0.167
   FeHCO3+               1.092e-005  9.919e-006    -4.962    -5.004    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.722e-007  2.473e-007    -6.565    -6.607    -0.042
   FeOH+                 4.838e-008  4.395e-008    -7.315    -7.357    -0.042
   FeCl+                 2.480e-009  2.253e-009    -8.606    -8.647    -0.042



   FeSO4                 2.303e-010  2.308e-010    -9.638    -9.637     0.001
   Fe(OH)2               2.847e-012  2.853e-012   -11.546   -11.545     0.001
   Fe(OH)3-              8.898e-016  8.083e-016   -15.051   -15.092    -0.042
   FeHSO4+               2.189e-016  1.988e-016   -15.660   -15.701    -0.042
Fe(3)           5.856e-014
   Fe(OH)2+              3.085e-014  2.803e-014   -13.511   -13.552    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.108e-016  1.915e-016   -15.676   -15.718    -0.042
   FeOH+2                1.629e-017  1.110e-017   -16.788   -16.955    -0.167
   Fe+3                  5.348e-022  2.254e-022   -21.272   -21.647    -0.375
   FeCl+2                8.951e-025  6.097e-025   -24.048   -24.215    -0.167
   FeSO4+                1.937e-025  1.760e-025   -24.713   -24.755    -0.042
   FeCl2+                2.685e-028  2.439e-028   -27.571   -27.613    -0.042
   Fe(SO4)2-             3.017e-031  2.741e-031   -30.520   -30.562    -0.042
   FeHSO4+2              9.069e-032  6.178e-032   -31.042   -31.209    -0.167
   Fe2(OH)2+4            1.540e-032  3.316e-033   -31.812   -32.479    -0.667
   FeCl3                 2.180e-033  2.184e-033   -32.662   -32.661     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.670   -43.712    -1.042
H(0)            1.448e-009
   H2                    7.240e-010  7.254e-010    -9.140    -9.139     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 9.454e-012  8.589e-012   -11.024   -11.066    -0.042
Mg              9.156e-005
   Mg+2                  8.721e-005  6.043e-005    -4.059    -4.219    -0.159
   MgHCO3+               4.235e-006  3.848e-006    -5.373    -5.415    -0.042
   MgCO3                 1.120e-007  1.123e-007    -6.951    -6.950     0.001
   MgOH+                 1.842e-009  1.673e-009    -8.735    -8.776    -0.042
   MgSO4                 1.007e-009  1.009e-009    -8.997    -8.996     0.001
Mn(2)           4.514e-005
   Mn+2                  3.072e-005  2.093e-005    -4.513    -4.679    -0.167
   MnHCO3+               1.117e-005  1.015e-005    -4.952    -4.994    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.404e-009  7.635e-009    -8.076    -8.117    -0.042
   MnOH+                 4.515e-009  4.102e-009    -8.345    -8.387    -0.042
   MnSO4                 2.644e-010  2.649e-010    -9.578    -9.577     0.001
   MnCl2                 2.979e-013  2.985e-013   -12.526   -12.525     0.001
   MnCl3-                8.103e-018  7.362e-018   -17.091   -17.133    -0.042
   Mn(OH)3-              1.619e-019  1.471e-019   -18.791   -18.832    -0.042
Mn(3)           1.987e-034
   Mn+3                  1.987e-034  8.376e-035   -33.702   -34.077    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.445   -83.611    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.841   -96.883    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                6.025e-007  6.037e-007    -6.220    -6.219     0.001
   NaCO3-                7.871e-009  7.151e-009    -8.104    -8.146    -0.042
   NaSO4-                7.748e-011  7.039e-011   -10.111   -10.152    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.102   -74.101     0.001
S(-2)           2.089e-004
   H2S                   5.937e-005  5.949e-005    -4.226    -4.226     0.001
   HS-                   5.713e-005  5.190e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.367e-005  4.375e-005    -4.360    -4.359     0.001
   AsS(OH)(HS)-          1.395e-006  1.267e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.722e-007  2.473e-007    -6.565    -6.607    -0.042
   S5-2                  1.381e-007  1.006e-007    -6.860    -6.997    -0.138
   S4-2                  8.179e-008  5.869e-008    -7.087    -7.231    -0.144
   S6-2                  7.054e-008  5.207e-008    -7.152    -7.283    -0.132
   S-2                   7.019e-011  4.781e-011   -10.154   -10.320    -0.167
   S3-2                  2.929e-011  2.068e-011   -10.533   -10.684    -0.151
   S2-2                  1.685e-012  1.174e-012   -11.774   -11.930    -0.157
   As3S4(HS)2-           6.109e-014  5.550e-014   -13.214   -13.256    -0.042
S(6)            1.295e-007
   SO4-2                 1.037e-007  7.119e-008    -6.984    -7.148    -0.163



   CaSO4                 2.413e-008  2.417e-008    -7.618    -7.617     0.001
   MgSO4                 1.007e-009  1.009e-009    -8.997    -8.996     0.001
   MnSO4                 2.644e-010  2.649e-010    -9.578    -9.577     0.001
   FeSO4                 2.303e-010  2.308e-010    -9.638    -9.637     0.001
   NaSO4-                7.748e-011  7.039e-011   -10.111   -10.152    -0.042
   BaSO4                 1.273e-011  1.275e-011   -10.895   -10.894     0.001
   KSO4-                 9.454e-012  8.589e-012   -11.024   -11.066    -0.042
   HSO4-                 9.988e-013  9.074e-013   -12.001   -12.042    -0.042
   CaHSO4+               2.044e-014  1.857e-014   -13.690   -13.731    -0.042
   FeHSO4+               2.189e-016  1.988e-016   -15.660   -15.701    -0.042
   FeSO4+                1.937e-025  1.760e-025   -24.713   -24.755    -0.042
   Fe(SO4)2-             3.017e-031  2.741e-031   -30.520   -30.562    -0.042
   FeHSO4+2              9.069e-032  6.178e-032   -31.042   -31.209    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.59  -16.97   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.92  -43.69    8.23  As2O5
As2S3(am)        -5.57  -50.47  -44.90  As2S3
As_native        -4.93  -17.47  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.62  -13.59   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.50   -2.36   -2.86  CH4
Claudetite      -15.63  -16.97   -1.34  As2O3
CO2(g)           -1.33   -2.79   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.23  -11.37   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.34   -9.92   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.41  -30.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.27  -43.10   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.50  -42.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.37  -41.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.43  -44.82   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.68  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.44  -14.56   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.89  -89.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.65  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O



MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.50  -11.83    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.21  -74.10   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -2.70  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.70  -43.95  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.38  -14.56   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 47.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.454e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.264e-002 -3.605e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.937e-005  2.937e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.377e-004  2.377e-004
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.125e-004  Surface charge, eq

Hfo_s         
 2.632e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      1.729e-005       0.657  1.729e-005      -4.762
Hfo_sOMn+        6.930e-006       0.263  6.930e-006      -5.159
Hfo_sOFe+        1.701e-006       0.065  1.701e-006      -5.769
Hfo_sOH2+        2.780e-007       0.011  2.780e-007      -6.556
Hfo_sOH          1.089e-007       0.004  1.089e-007      -6.963
Hfo_sOHBa+2      1.123e-008       0.000  1.123e-008      -7.950
Hfo_sO-          9.779e-010       0.000  9.780e-010      -9.010

Hfo           
 8.125e-004  Surface charge, eq

Hfo_w         
 1.053e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.087e-004       0.673  7.087e-004      -3.150
Hfo_wOH          2.777e-004       0.264  2.777e-004      -3.556
Hfo_wOFe+        4.047e-005       0.038  4.048e-005      -4.393
Hfo_wOMn+        1.403e-005       0.013  1.403e-005      -4.853
Hfo_wOCa+        5.097e-006       0.005  5.098e-006      -5.293
Hfo_wOMg+        3.222e-006       0.003  3.222e-006      -5.492
Hfo_wO-          2.493e-006       0.002  2.493e-006      -5.603
Hfo_wOFeOH       8.321e-007       0.001  8.322e-007      -6.080
Hfo_wH2AsO3      2.349e-007       0.000  2.349e-007      -6.629
Hfo_wSO4-        1.529e-010       0.000  1.529e-010      -9.816
Hfo_wOHSO4-2     1.195e-010       0.000  1.195e-010      -9.923
Hfo_wOBa+        4.786e-011       0.000  4.786e-011     -10.320
Hfo_wOHAsO4-3    5.212e-016       0.000  5.213e-016     -15.283
Hfo_wHAsO4-      7.601e-017       0.000  7.601e-017     -16.119
Hfo_wH2AsO4      6.277e-018       0.000  6.277e-018     -17.202

Mno           
-3.051e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.567e-030       0.000  3.567e-030     -29.448
Mno_O3Ca         2.213e-031       0.000  2.213e-031     -30.655
Mno_O3-2         1.804e-031       0.000  1.804e-031     -30.744
Mno_O3HMn+       6.412e-032       0.000  6.412e-032     -31.193
Mno_O3H-         8.129e-033       0.000  8.130e-033     -32.090
Mno_O3Na-        3.773e-033       0.000  3.773e-033     -32.423
Mno_O3HCa+       3.471e-033       0.000  3.471e-033     -32.460
Mno_O3Mg         2.991e-033       0.000  2.991e-033     -32.524
Mno_O3Ba         9.779e-034       0.000  9.779e-034     -33.010
Mno_O3HMg+       3.177e-035       0.000  3.177e-035     -34.498
Mno_O3HBa+       2.743e-035       0.000  2.743e-035     -34.562
Mno_O3HNa        1.586e-035       0.000  1.586e-035     -34.800
Mno_O3H2         2.751e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.491e-042       0.000  2.491e-042     -41.604
Mno_O3H3Cl       6.143e-045       0.000  6.144e-045     -44.212

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.399e-006  1.398e-006
Ba               5.455e-007  5.455e-007
C                1.215e-002  1.215e-002
Ca               2.603e-003  2.603e-003
Cl               9.873e-005  9.873e-005
Fe               8.250e-005  8.249e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005



Mn               4.509e-005  4.509e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.883      Charge balance
                                       pe  =  -3.890      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.489e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.294e-003
                       Total CO2 (mol/kg)  =  7.731e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.118e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.36
                               Iterations  =  26
                                  Total H  = 1.110320e+002
                                  Total O  = 5.552556e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.425e-007  1.309e-007    -6.846    -6.883    -0.037
   OH-                   8.417e-008  7.647e-008    -7.075    -7.117    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.399e-006
   AsS(OH)(HS)-          1.395e-006  1.268e-006    -5.855    -5.897    -0.042
   H3AsO3                3.283e-009  3.289e-009    -8.484    -8.483     0.001
   H2AsO3-               1.958e-011  1.779e-011   -10.708   -10.750    -0.042
   As3S4(HS)2-           6.091e-014  5.533e-014   -13.215   -13.257    -0.042
   H4AsO3+               2.348e-016  2.133e-016   -15.629   -15.671    -0.042
   HAsO3-2               3.982e-019  2.713e-019   -18.400   -18.567    -0.167
   AsO3-3                9.808e-028  4.136e-028   -27.008   -27.383    -0.375
As(5)           1.025e-017
   H2AsO4-               6.009e-018  5.460e-018   -17.221   -17.263    -0.042
   HAsO4-2               4.236e-018  2.886e-018   -17.373   -17.540    -0.167
   H3AsO4                1.423e-022  1.426e-022   -21.847   -21.846     0.001
   AsO4-3                1.171e-022  4.937e-023   -21.932   -22.307    -0.375
Ba              5.455e-007
   Ba+2                  5.247e-007  3.574e-007    -6.280    -6.447    -0.167
   BaHCO3+               2.050e-008  1.862e-008    -7.688    -7.730    -0.042
   BaCO3                 3.590e-010  3.597e-010    -9.445    -9.444     0.001
   BaSO4                 1.248e-011  1.250e-011   -10.904   -10.903     0.001
   BaOH+                 1.018e-013  9.252e-014   -12.992   -13.034    -0.042
C(-4)           4.423e-003
   CH4                   4.423e-003  4.431e-003    -2.354    -2.353     0.001
C(4)            7.731e-003
   HCO3-                 5.965e-003  5.436e-003    -2.224    -2.265    -0.040
   CO2                   1.597e-003  1.600e-003    -2.797    -2.796     0.001
   CaHCO3+               1.298e-004  1.179e-004    -3.887    -3.928    -0.042
   MnHCO3+               1.115e-005  1.013e-005    -4.953    -4.994    -0.042
   FeHCO3+               1.090e-005  9.902e-006    -4.963    -5.004    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.231e-006  3.844e-006    -5.374    -5.415    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.824e-006  1.948e-006    -5.549    -5.710    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.019e-007  6.031e-007    -6.220    -6.220     0.001
   MgCO3                 1.121e-007  1.123e-007    -6.950    -6.949     0.001
   BaHCO3+               2.050e-008  1.862e-008    -7.688    -7.730    -0.042
   NaCO3-                7.876e-009  7.156e-009    -8.104    -8.145    -0.042
   BaCO3                 3.590e-010  3.597e-010    -9.445    -9.444     0.001
Ca              2.603e-003
   Ca+2                  2.467e-003  1.701e-003    -2.608    -2.769    -0.162



   CaHCO3+               1.298e-004  1.179e-004    -3.887    -3.928    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.364e-008  2.368e-008    -7.626    -7.626     0.001
   CaOH+                 2.373e-009  2.156e-009    -8.625    -8.666    -0.042
   CaHSO4+               1.999e-014  1.816e-014   -13.699   -13.741    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.399e-009  7.630e-009    -8.076    -8.117    -0.042
   FeCl+                 2.479e-009  2.252e-009    -8.606    -8.647    -0.042
   MnCl2                 2.977e-013  2.983e-013   -12.526   -12.525     0.001
   MnCl3-                8.099e-018  7.358e-018   -17.092   -17.133    -0.042
   FeCl+2                8.904e-025  6.066e-025   -24.050   -24.217    -0.167
   FeCl2+                2.671e-028  2.427e-028   -27.573   -27.615    -0.042
   FeCl3                 2.169e-033  2.173e-033   -32.664   -32.663     0.001
Fe(2)           8.250e-005
   Fe(HS)2               4.369e-005  4.377e-005    -4.360    -4.359     0.001
   Fe+2                  2.674e-005  1.822e-005    -4.573    -4.740    -0.167
   FeHCO3+               1.090e-005  9.902e-006    -4.963    -5.004    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.724e-007  2.475e-007    -6.565    -6.606    -0.042
   FeOH+                 4.843e-008  4.400e-008    -7.315    -7.357    -0.042
   FeCl+                 2.479e-009  2.252e-009    -8.606    -8.647    -0.042
   FeSO4                 2.256e-010  2.261e-010    -9.647    -9.646     0.001
   Fe(OH)2               2.855e-012  2.861e-012   -11.544   -11.544     0.001
   Fe(OH)3-              8.937e-016  8.119e-016   -15.049   -15.090    -0.042
   FeHSO4+               2.141e-016  1.945e-016   -15.669   -15.711    -0.042
Fe(3)           5.851e-014
   Fe(OH)2+              3.080e-014  2.798e-014   -13.511   -13.553    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.111e-016  1.918e-016   -15.675   -15.717    -0.042
   FeOH+2                1.624e-017  1.106e-017   -16.789   -16.956    -0.167
   Fe+3                  5.319e-022  2.243e-022   -21.274   -21.649    -0.375
   FeCl+2                8.904e-025  6.066e-025   -24.050   -24.217    -0.167
   FeSO4+                1.889e-025  1.717e-025   -24.724   -24.765    -0.042
   FeCl2+                2.671e-028  2.427e-028   -27.573   -27.615    -0.042
   Fe(SO4)2-             2.885e-031  2.621e-031   -30.540   -30.582    -0.042
   FeHSO4+2              8.830e-032  6.016e-032   -31.054   -31.221    -0.167
   Fe2(OH)2+4            1.529e-032  3.294e-033   -31.816   -32.482    -0.667
   FeCl3                 2.169e-033  2.173e-033   -32.664   -32.663     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.674   -43.715    -1.042
H(0)            1.456e-009
   H2                    7.280e-010  7.294e-010    -9.138    -9.137     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 9.269e-012  8.421e-012   -11.033   -11.075    -0.042
Mg              9.155e-005
   Mg+2                  8.721e-005  6.044e-005    -4.059    -4.219    -0.159
   MgHCO3+               4.231e-006  3.844e-006    -5.374    -5.415    -0.042
   MgCO3                 1.121e-007  1.123e-007    -6.950    -6.949     0.001
   MgOH+                 1.845e-009  1.676e-009    -8.734    -8.776    -0.042
   MgSO4                 9.870e-010  9.889e-010    -9.006    -9.005     0.001
Mn(2)           4.509e-005
   Mn+2                  3.070e-005  2.091e-005    -4.513    -4.680    -0.167
   MnHCO3+               1.115e-005  1.013e-005    -4.953    -4.994    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.399e-009  7.630e-009    -8.076    -8.117    -0.042
   MnOH+                 4.520e-009  4.106e-009    -8.345    -8.387    -0.042
   MnSO4                 2.591e-010  2.596e-010    -9.587    -9.586     0.001
   MnCl2                 2.977e-013  2.983e-013   -12.526   -12.525     0.001
   MnCl3-                8.099e-018  7.358e-018   -17.092   -17.133    -0.042
   Mn(OH)3-              1.626e-019  1.477e-019   -18.789   -18.830    -0.042
Mn(3)           1.976e-034
   Mn+3                  1.976e-034  8.333e-035   -33.704   -34.079    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.447   -83.613    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.845   -96.887    -0.042



Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                6.019e-007  6.031e-007    -6.220    -6.220     0.001
   NaCO3-                7.876e-009  7.156e-009    -8.104    -8.145    -0.042
   NaSO4-                7.596e-011  6.901e-011   -10.119   -10.161    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.107   -74.106     0.001
S(-2)           2.089e-004
   H2S                   5.930e-005  5.942e-005    -4.227    -4.226     0.001
   HS-                   5.716e-005  5.193e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.369e-005  4.377e-005    -4.360    -4.359     0.001
   AsS(OH)(HS)-          1.395e-006  1.268e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.724e-007  2.475e-007    -6.565    -6.606    -0.042
   S5-2                  1.384e-007  1.008e-007    -6.859    -6.996    -0.138
   S4-2                  8.197e-008  5.882e-008    -7.086    -7.230    -0.144
   S6-2                  7.070e-008  5.218e-008    -7.151    -7.282    -0.132
   S-2                   7.034e-011  4.792e-011   -10.153   -10.319    -0.167
   S3-2                  2.935e-011  2.073e-011   -10.532   -10.683    -0.151
   S2-2                  1.688e-012  1.176e-012   -11.773   -11.929    -0.157
   As3S4(HS)2-           6.091e-014  5.533e-014   -13.215   -13.257    -0.042
S(6)            1.269e-007
   SO4-2                 1.017e-007  6.980e-008    -6.993    -7.156    -0.163
   CaSO4                 2.364e-008  2.368e-008    -7.626    -7.626     0.001
   MgSO4                 9.870e-010  9.889e-010    -9.006    -9.005     0.001
   MnSO4                 2.591e-010  2.596e-010    -9.587    -9.586     0.001
   FeSO4                 2.256e-010  2.261e-010    -9.647    -9.646     0.001
   NaSO4-                7.596e-011  6.901e-011   -10.119   -10.161    -0.042
   BaSO4                 1.248e-011  1.250e-011   -10.904   -10.903     0.001
   KSO4-                 9.269e-012  8.421e-012   -11.033   -11.075    -0.042
   HSO4-                 9.776e-013  8.881e-013   -12.010   -12.052    -0.042
   CaHSO4+               1.999e-014  1.816e-014   -13.699   -13.741    -0.042
   FeHSO4+               2.141e-016  1.945e-016   -15.669   -15.711    -0.042
   FeSO4+                1.889e-025  1.717e-025   -24.724   -24.765    -0.042
   Fe(SO4)2-             2.885e-031  2.621e-031   -30.540   -30.582    -0.042
   FeHSO4+2              8.830e-032  6.016e-032   -31.054   -31.221    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.93   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.59  -16.97   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.92  -43.69    8.23  As2O5
As2S3(am)        -5.57  -50.47  -44.90  As2S3
As_native        -4.93  -17.46  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.63  -13.60   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.51   -2.35   -2.86  CH4
Claudetite      -15.63  -16.97   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.24  -11.38   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.34   -9.93   -4.58  CaSO4:2H2O



H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.41  -30.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.45  -44.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.69  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.45  -14.57   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.92  -89.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.65  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.50  -11.84    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.21  -74.11   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -2.70  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.71  -43.96  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.39  -14.57   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 48.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.451e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.252e-002 -4.848e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.943e-005  2.943e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.619e-004  3.619e-004
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.103e-004  Surface charge, eq

Hfo_s         
 2.626e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.724e-005       0.657  1.724e-005      -4.763
Hfo_sOMn+        6.922e-006       0.264  6.922e-006      -5.160
Hfo_sOFe+        1.699e-006       0.065  1.699e-006      -5.770
Hfo_sOH2+        2.769e-007       0.011  2.769e-007      -6.558
Hfo_sOH          1.087e-007       0.004  1.087e-007      -6.964
Hfo_sOHBa+2      1.121e-008       0.000  1.121e-008      -7.951
Hfo_sO-          9.773e-010       0.000  9.774e-010      -9.010

Hfo           
 8.103e-004  Surface charge, eq

Hfo_w         
 1.050e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.066e-004       0.673  7.066e-004      -3.151
Hfo_wOH          2.773e-004       0.264  2.774e-004      -3.557
Hfo_wOFe+        4.046e-005       0.039  4.046e-005      -4.393
Hfo_wOMn+        1.403e-005       0.013  1.403e-005      -4.853
Hfo_wOCa+        5.096e-006       0.005  5.096e-006      -5.293
Hfo_wOMg+        3.223e-006       0.003  3.223e-006      -5.492
Hfo_wO-          2.494e-006       0.002  2.494e-006      -5.603
Hfo_wOFeOH       8.333e-007       0.001  8.333e-007      -6.079
Hfo_wH2AsO3      2.347e-007       0.000  2.347e-007      -6.629
Hfo_wSO4-        1.495e-010       0.000  1.495e-010      -9.825
Hfo_wOHSO4-2     1.171e-010       0.000  1.171e-010      -9.932
Hfo_wOBa+        4.788e-011       0.000  4.789e-011     -10.320
Hfo_wOHAsO4-3    5.207e-016       0.000  5.208e-016     -15.283
Hfo_wHAsO4-      7.568e-017       0.000  7.569e-017     -16.121
Hfo_wH2AsO4      6.239e-018       0.000  6.240e-018     -17.205

Mno           
-3.062e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.576e-030       0.000  3.577e-030     -29.447
Mno_O3Ca         2.219e-031       0.000  2.219e-031     -30.654
Mno_O3-2         1.810e-031       0.000  1.810e-031     -30.742
Mno_O3HMn+       6.418e-032       0.000  6.418e-032     -31.193
Mno_O3H-         8.143e-033       0.000  8.143e-033     -32.089
Mno_O3Na-        3.785e-033       0.000  3.786e-033     -32.422



Mno_O3HCa+       3.475e-033       0.000  3.475e-033     -32.459
Mno_O3Mg         3.001e-033       0.000  3.002e-033     -32.523
Mno_O3Ba         9.813e-034       0.000  9.814e-034     -33.008
Mno_O3HMg+       3.182e-035       0.000  3.183e-035     -34.497
Mno_O3HBa+       2.748e-035       0.000  2.748e-035     -34.561
Mno_O3HNa        1.589e-035       0.000  1.589e-035     -34.799
Mno_O3H2         2.751e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.486e-042       0.000  2.486e-042     -41.604
Mno_O3H3Cl       6.133e-045       0.000  6.133e-045     -44.212

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.399e-006  1.399e-006
Ba               5.456e-007  5.455e-007
C                1.223e-002  1.223e-002
Ca               2.601e-003  2.601e-003
Cl               9.873e-005  9.873e-005
Fe               8.248e-005  8.247e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005
Mn               4.505e-005  4.505e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.884      Charge balance
                                       pe  =  -3.892      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.482e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.288e-003
                       Total CO2 (mol/kg)  =  7.720e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.096e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.34
                               Iterations  =  44
                                  Total H  = 1.110325e+002
                                  Total O  = 5.552563e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.422e-007  1.307e-007    -6.847    -6.884    -0.037
   OH-                   8.431e-008  7.660e-008    -7.074    -7.116    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.399e-006
   AsS(OH)(HS)-          1.395e-006  1.268e-006    -5.855    -5.897    -0.042
   H3AsO3                3.285e-009  3.292e-009    -8.483    -8.483     0.001
   H2AsO3-               1.963e-011  1.784e-011   -10.707   -10.749    -0.042
   As3S4(HS)2-           6.072e-014  5.517e-014   -13.217   -13.258    -0.042
   H4AsO3+               2.345e-016  2.131e-016   -15.630   -15.671    -0.042
   HAsO3-2               3.997e-019  2.724e-019   -18.398   -18.565    -0.167
   AsO3-3                9.861e-028  4.159e-028   -27.006   -27.381    -0.375
As(5)           1.022e-017
   H2AsO4-               5.991e-018  5.443e-018   -17.222   -17.264    -0.042
   HAsO4-2               4.230e-018  2.882e-018   -17.374   -17.540    -0.167
   H3AsO4                1.416e-022  1.419e-022   -21.849   -21.848     0.001
   AsO4-3                1.171e-022  4.938e-023   -21.932   -22.306    -0.375
Ba              5.456e-007
   Ba+2                  5.247e-007  3.575e-007    -6.280    -6.447    -0.167
   BaHCO3+               2.048e-008  1.861e-008    -7.689    -7.730    -0.042
   BaCO3                 3.593e-010  3.600e-010    -9.445    -9.444     0.001



   BaSO4                 1.224e-011  1.227e-011   -10.912   -10.911     0.001
   BaOH+                 1.020e-013  9.269e-014   -12.991   -13.033    -0.042
C(-4)           4.507e-003
   CH4                   4.507e-003  4.516e-003    -2.346    -2.345     0.001
C(4)            7.720e-003
   HCO3-                 5.959e-003  5.430e-003    -2.225    -2.265    -0.040
   CO2                   1.593e-003  1.596e-003    -2.798    -2.797     0.001
   CaHCO3+               1.296e-004  1.177e-004    -3.888    -3.929    -0.042
   MnHCO3+               1.113e-005  1.012e-005    -4.953    -4.995    -0.042
   FeHCO3+               1.088e-005  9.885e-006    -4.963    -5.005    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.228e-006  3.841e-006    -5.374    -5.416    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.826e-006  1.949e-006    -5.549    -5.710    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.013e-007  6.025e-007    -6.221    -6.220     0.001
   MgCO3                 1.122e-007  1.124e-007    -6.950    -6.949     0.001
   BaHCO3+               2.048e-008  1.861e-008    -7.689    -7.730    -0.042
   NaCO3-                7.881e-009  7.160e-009    -8.103    -8.145    -0.042
   BaCO3                 3.593e-010  3.600e-010    -9.445    -9.444     0.001
Ca              2.601e-003
   Ca+2                  2.466e-003  1.700e-003    -2.608    -2.770    -0.162
   CaHCO3+               1.296e-004  1.177e-004    -3.888    -3.929    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.317e-008  2.321e-008    -7.635    -7.634     0.001
   CaOH+                 2.375e-009  2.158e-009    -8.624    -8.666    -0.042
   CaHSO4+               1.956e-014  1.777e-014   -13.709   -13.750    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.393e-009  7.626e-009    -8.076    -8.118    -0.042
   FeCl+                 2.477e-009  2.251e-009    -8.606    -8.648    -0.042
   MnCl2                 2.975e-013  2.981e-013   -12.526   -12.526     0.001
   MnCl3-                8.094e-018  7.354e-018   -17.092   -17.133    -0.042
   FeCl+2                8.859e-025  6.036e-025   -24.053   -24.219    -0.167
   FeCl2+                2.658e-028  2.415e-028   -27.575   -27.617    -0.042
   FeCl3                 2.158e-033  2.163e-033   -32.666   -32.665     0.001
Fe(2)           8.248e-005
   Fe(HS)2               4.371e-005  4.379e-005    -4.359    -4.359     0.001
   Fe+2                  2.672e-005  1.820e-005    -4.573    -4.740    -0.167
   FeHCO3+               1.088e-005  9.885e-006    -4.963    -5.005    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.727e-007  2.478e-007    -6.564    -6.606    -0.042
   FeOH+                 4.848e-008  4.405e-008    -7.314    -7.356    -0.042
   FeCl+                 2.477e-009  2.251e-009    -8.606    -8.648    -0.042
   FeSO4                 2.212e-010  2.216e-010    -9.655    -9.654     0.001
   Fe(OH)2               2.863e-012  2.869e-012   -11.543   -11.542     0.001
   Fe(OH)3-              8.976e-016  8.155e-016   -15.047   -15.089    -0.042
   FeHSO4+               2.095e-016  1.903e-016   -15.679   -15.721    -0.042
Fe(3)           5.846e-014
   Fe(OH)2+              3.075e-014  2.793e-014   -13.512   -13.554    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.115e-016  1.921e-016   -15.675   -15.716    -0.042
   FeOH+2                1.618e-017  1.103e-017   -16.791   -16.958    -0.167
   Fe+3                  5.291e-022  2.232e-022   -21.276   -21.651    -0.375
   FeCl+2                8.859e-025  6.036e-025   -24.053   -24.219    -0.167
   FeSO4+                1.844e-025  1.675e-025   -24.734   -24.776    -0.042
   FeCl2+                2.658e-028  2.415e-028   -27.575   -27.617    -0.042
   Fe(SO4)2-             2.761e-031  2.509e-031   -30.559   -30.601    -0.042
   FeHSO4+2              8.601e-032  5.861e-032   -31.065   -31.232    -0.167
   Fe2(OH)2+4            1.518e-032  3.272e-033   -31.819   -32.485    -0.666
   FeCl3                 2.158e-033  2.163e-033   -32.666   -32.665     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.678   -43.719    -1.041
H(0)            1.464e-009
   H2                    7.319e-010  7.334e-010    -9.136    -9.135     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 9.090e-012  8.259e-012   -11.041   -11.083    -0.042



Mg              9.155e-005
   Mg+2                  8.721e-005  6.045e-005    -4.059    -4.219    -0.159
   MgHCO3+               4.228e-006  3.841e-006    -5.374    -5.416    -0.042
   MgCO3                 1.122e-007  1.124e-007    -6.950    -6.949     0.001
   MgOH+                 1.848e-009  1.679e-009    -8.733    -8.775    -0.042
   MgSO4                 9.682e-010  9.701e-010    -9.014    -9.013     0.001
Mn(2)           4.505e-005
   Mn+2                  3.067e-005  2.090e-005    -4.513    -4.680    -0.167
   MnHCO3+               1.113e-005  1.012e-005    -4.953    -4.995    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.393e-009  7.626e-009    -8.076    -8.118    -0.042
   MnOH+                 4.524e-009  4.111e-009    -8.344    -8.386    -0.042
   MnSO4                 2.539e-010  2.544e-010    -9.595    -9.594     0.001
   MnCl2                 2.975e-013  2.981e-013   -12.526   -12.526     0.001
   MnCl3-                8.094e-018  7.354e-018   -17.092   -17.133    -0.042
   Mn(OH)3-              1.633e-019  1.484e-019   -18.787   -18.829    -0.042
Mn(3)           1.966e-034
   Mn+3                  1.966e-034  8.291e-035   -33.706   -34.081    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.449   -83.615    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.849   -96.891    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                6.013e-007  6.025e-007    -6.221    -6.220     0.001
   NaCO3-                7.881e-009  7.160e-009    -8.103    -8.145    -0.042
   NaSO4-                7.450e-011  6.769e-011   -10.128   -10.169    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.112   -74.111     0.001
S(-2)           2.089e-004
   H2S                   5.924e-005  5.935e-005    -4.227    -4.227     0.001
   HS-                   5.718e-005  5.195e-005    -4.243    -4.284    -0.042
   Fe(HS)2               4.371e-005  4.379e-005    -4.359    -4.359     0.001
   AsS(OH)(HS)-          1.395e-006  1.268e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.727e-007  2.478e-007    -6.564    -6.606    -0.042
   S5-2                  1.387e-007  1.010e-007    -6.858    -6.996    -0.138
   S4-2                  8.214e-008  5.895e-008    -7.085    -7.230    -0.144
   S6-2                  7.084e-008  5.230e-008    -7.150    -7.282    -0.132
   S-2                   7.049e-011  4.803e-011   -10.152   -10.319    -0.167
   S3-2                  2.941e-011  2.077e-011   -10.531   -10.683    -0.151
   S2-2                  1.692e-012  1.179e-012   -11.772   -11.929    -0.157
   As3S4(HS)2-           6.072e-014  5.517e-014   -13.217   -13.258    -0.042
S(6)            1.244e-007
   SO4-2                 9.971e-008  6.845e-008    -7.001    -7.165    -0.163
   CaSO4                 2.317e-008  2.321e-008    -7.635    -7.634     0.001
   MgSO4                 9.682e-010  9.701e-010    -9.014    -9.013     0.001
   MnSO4                 2.539e-010  2.544e-010    -9.595    -9.594     0.001
   FeSO4                 2.212e-010  2.216e-010    -9.655    -9.654     0.001
   NaSO4-                7.450e-011  6.769e-011   -10.128   -10.169    -0.042
   BaSO4                 1.224e-011  1.227e-011   -10.912   -10.911     0.001
   KSO4-                 9.090e-012  8.259e-012   -11.041   -11.083    -0.042
   HSO4-                 9.571e-013  8.696e-013   -12.019   -12.061    -0.042
   CaHSO4+               1.956e-014  1.777e-014   -13.709   -13.750    -0.042
   FeHSO4+               2.095e-016  1.903e-016   -15.679   -15.721    -0.042
   FeSO4+                1.844e-025  1.675e-025   -24.734   -24.776    -0.042
   Fe(SO4)2-             2.761e-031  2.509e-031   -30.559   -30.601    -0.042
   FeHSO4+2              8.601e-032  5.861e-032   -31.065   -31.232    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.57   -9.93   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.92  -43.70    8.23  As2O5



As2S3(am)        -5.57  -50.47  -44.90  As2S3
As_native        -4.93  -17.46  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.64  -13.61   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.51   -2.35   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.24  -11.38   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.35   -9.93   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.47  -44.86   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.46  -14.58   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.95  -89.66   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.65  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.51  -11.84    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -2.70  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.71  -43.96  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.40  -14.57   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3



Reaction step 49.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.449e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.239e-002 -6.088e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.948e-005  2.948e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.860e-004  4.860e-004
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.081e-004  Surface charge, eq

Hfo_s         
 2.620e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.719e-005       0.656  1.719e-005      -4.765
Hfo_sOMn+        6.913e-006       0.264  6.913e-006      -5.160
Hfo_sOFe+        1.697e-006       0.065  1.697e-006      -5.770
Hfo_sOH2+        2.758e-007       0.011  2.758e-007      -6.559
Hfo_sOH          1.084e-007       0.004  1.084e-007      -6.965
Hfo_sOHBa+2      1.118e-008       0.000  1.118e-008      -7.951
Hfo_sO-          9.767e-010       0.000  9.768e-010      -9.010

Hfo           
 8.081e-004  Surface charge, eq

Hfo_w         
 1.048e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.045e-004       0.672  7.045e-004      -3.152
Hfo_wOH          2.770e-004       0.264  2.770e-004      -3.558
Hfo_wOFe+        4.045e-005       0.039  4.045e-005      -4.393
Hfo_wOMn+        1.403e-005       0.013  1.403e-005      -4.853
Hfo_wOCa+        5.094e-006       0.005  5.094e-006      -5.293
Hfo_wOMg+        3.225e-006       0.003  3.225e-006      -5.492
Hfo_wO-          2.495e-006       0.002  2.495e-006      -5.603



Hfo_wOFeOH       8.344e-007       0.001  8.344e-007      -6.079
Hfo_wH2AsO3      2.346e-007       0.000  2.346e-007      -6.630
Hfo_wSO4-        1.463e-010       0.000  1.463e-010      -9.835
Hfo_wOHSO4-2     1.147e-010       0.000  1.147e-010      -9.940
Hfo_wOBa+        4.791e-011       0.000  4.791e-011     -10.320
Hfo_wOHAsO4-3    5.202e-016       0.000  5.202e-016     -15.284
Hfo_wHAsO4-      7.536e-017       0.000  7.536e-017     -16.123
Hfo_wH2AsO4      6.203e-018       0.000  6.203e-018     -17.207

Mno           
-3.074e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.586e-030       0.000  3.586e-030     -29.445
Mno_O3Ca         2.225e-031       0.000  2.225e-031     -30.653
Mno_O3-2         1.816e-031       0.000  1.816e-031     -30.741
Mno_O3HMn+       6.425e-032       0.000  6.425e-032     -31.192
Mno_O3H-         8.156e-033       0.000  8.157e-033     -32.088
Mno_O3Na-        3.798e-033       0.000  3.798e-033     -32.420
Mno_O3HCa+       3.478e-033       0.000  3.478e-033     -32.459
Mno_O3Mg         3.012e-033       0.000  3.012e-033     -32.521
Mno_O3Ba         9.848e-034       0.000  9.849e-034     -33.007
Mno_O3HMg+       3.188e-035       0.000  3.188e-035     -34.496
Mno_O3HBa+       2.753e-035       0.000  2.753e-035     -34.560
Mno_O3HNa        1.592e-035       0.000  1.592e-035     -34.798
Mno_O3H2         2.751e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.482e-042       0.000  2.483e-042     -41.605
Mno_O3H3Cl       6.124e-045       0.000  6.124e-045     -44.213

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.399e-006  1.399e-006
Ba               5.456e-007  5.456e-007
C                1.230e-002  1.230e-002
Ca               2.599e-003  2.599e-003
Cl               9.873e-005  9.873e-005
Fe               8.246e-005  8.245e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005
Mn               4.501e-005  4.501e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.885      Charge balance
                                       pe  =  -3.893      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.475e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.281e-003
                       Total CO2 (mol/kg)  =  7.709e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.073e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.33
                               Iterations  =  38
                                  Total H  = 1.110331e+002
                                  Total O  = 5.552570e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 



   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.420e-007  1.304e-007    -6.848    -6.885    -0.037
   OH-                   8.444e-008  7.672e-008    -7.073    -7.115    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.399e-006
   AsS(OH)(HS)-          1.395e-006  1.268e-006    -5.855    -5.897    -0.042
   H3AsO3                3.288e-009  3.294e-009    -8.483    -8.482     0.001
   H2AsO3-               1.968e-011  1.788e-011   -10.706   -10.748    -0.042
   As3S4(HS)2-           6.055e-014  5.501e-014   -13.218   -13.260    -0.042
   H4AsO3+               2.343e-016  2.129e-016   -15.630   -15.672    -0.042
   HAsO3-2               4.013e-019  2.735e-019   -18.397   -18.563    -0.167
   AsO3-3                9.913e-028  4.183e-028   -27.004   -27.379    -0.375
As(5)           1.020e-017
   H2AsO4-               5.973e-018  5.427e-018   -17.224   -17.265    -0.042
   HAsO4-2               4.224e-018  2.878e-018   -17.374   -17.541    -0.167
   H3AsO4                1.410e-022  1.413e-022   -21.851   -21.850     0.001
   AsO4-3                1.171e-022  4.940e-023   -21.932   -22.306    -0.375
Ba              5.456e-007
   Ba+2                  5.247e-007  3.576e-007    -6.280    -6.447    -0.167
   BaHCO3+               2.047e-008  1.859e-008    -7.689    -7.731    -0.042
   BaCO3                 3.596e-010  3.603e-010    -9.444    -9.443     0.001
   BaSO4                 1.201e-011  1.204e-011   -10.920   -10.919     0.001
   BaOH+                 1.022e-013  9.286e-014   -12.991   -13.032    -0.042
C(-4)           4.592e-003
   CH4                   4.592e-003  4.601e-003    -2.338    -2.337     0.001
C(4)            7.709e-003
   HCO3-                 5.952e-003  5.425e-003    -2.225    -2.266    -0.040
   CO2                   1.588e-003  1.591e-003    -2.799    -2.798     0.001
   CaHCO3+               1.293e-004  1.175e-004    -3.888    -3.930    -0.042
   MnHCO3+               1.112e-005  1.010e-005    -4.954    -4.996    -0.042
   FeHCO3+               1.086e-005  9.869e-006    -4.964    -5.006    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.224e-006  3.838e-006    -5.374    -5.416    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.827e-006  1.950e-006    -5.549    -5.710    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.007e-007  6.019e-007    -6.221    -6.220     0.001
   MgCO3                 1.123e-007  1.125e-007    -6.950    -6.949     0.001
   BaHCO3+               2.047e-008  1.859e-008    -7.689    -7.731    -0.042
   NaCO3-                7.886e-009  7.165e-009    -8.103    -8.145    -0.042
   BaCO3                 3.596e-010  3.603e-010    -9.444    -9.443     0.001
Ca              2.599e-003
   Ca+2                  2.464e-003  1.698e-003    -2.608    -2.770    -0.162
   CaHCO3+               1.293e-004  1.175e-004    -3.888    -3.930    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.272e-008  2.276e-008    -7.644    -7.643     0.001
   CaOH+                 2.378e-009  2.160e-009    -8.624    -8.665    -0.042
   CaHSO4+               1.914e-014  1.739e-014   -13.718   -13.760    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.388e-009  7.621e-009    -8.076    -8.118    -0.042
   FeCl+                 2.476e-009  2.249e-009    -8.606    -8.648    -0.042
   MnCl2                 2.974e-013  2.980e-013   -12.527   -12.526     0.001
   MnCl3-                8.090e-018  7.350e-018   -17.092   -17.134    -0.042
   FeCl+2                8.814e-025  6.007e-025   -24.055   -24.221    -0.167
   FeCl2+                2.645e-028  2.403e-028   -27.578   -27.619    -0.042
   FeCl3                 2.148e-033  2.152e-033   -32.668   -32.667     0.001
Fe(2)           8.246e-005
   Fe(HS)2               4.373e-005  4.381e-005    -4.359    -4.358     0.001
   Fe+2                  2.670e-005  1.819e-005    -4.574    -4.740    -0.167
   FeHCO3+               1.086e-005  9.869e-006    -4.964    -5.006    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.729e-007  2.480e-007    -6.564    -6.606    -0.042
   FeOH+                 4.853e-008  4.409e-008    -7.314    -7.356    -0.042
   FeCl+                 2.476e-009  2.249e-009    -8.606    -8.648    -0.042
   FeSO4                 2.169e-010  2.173e-010    -9.664    -9.663     0.001



   Fe(OH)2               2.871e-012  2.876e-012   -11.542   -11.541     0.001
   Fe(OH)3-              9.014e-016  8.190e-016   -15.045   -15.087    -0.042
   FeHSO4+               2.050e-016  1.863e-016   -15.688   -15.730    -0.042
Fe(3)           5.840e-014
   Fe(OH)2+              3.069e-014  2.789e-014   -13.513   -13.555    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.118e-016  1.925e-016   -15.674   -15.716    -0.042
   FeOH+2                1.613e-017  1.099e-017   -16.792   -16.959    -0.167
   Fe+3                  5.263e-022  2.221e-022   -21.279   -21.653    -0.375
   FeCl+2                8.814e-025  6.007e-025   -24.055   -24.221    -0.167
   FeSO4+                1.800e-025  1.635e-025   -24.745   -24.786    -0.042
   FeCl2+                2.645e-028  2.403e-028   -27.578   -27.619    -0.042
   Fe(SO4)2-             2.645e-031  2.403e-031   -30.578   -30.619    -0.042
   FeHSO4+2              8.383e-032  5.712e-032   -31.077   -31.243    -0.167
   Fe2(OH)2+4            1.507e-032  3.250e-033   -31.822   -32.488    -0.666
   FeCl3                 2.148e-033  2.152e-033   -32.668   -32.667     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.682   -43.723    -1.041
H(0)            1.472e-009
   H2                    7.358e-010  7.373e-010    -9.133    -9.132     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.919e-012  8.103e-012   -11.050   -11.091    -0.042
Mg              9.155e-005
   Mg+2                  8.721e-005  6.046e-005    -4.059    -4.219    -0.159
   MgHCO3+               4.224e-006  3.838e-006    -5.374    -5.416    -0.042
   MgCO3                 1.123e-007  1.125e-007    -6.950    -6.949     0.001
   MgOH+                 1.852e-009  1.682e-009    -8.732    -8.774    -0.042
   MgSO4                 9.500e-010  9.519e-010    -9.022    -9.021     0.001
Mn(2)           4.501e-005
   Mn+2                  3.065e-005  2.089e-005    -4.514    -4.680    -0.167
   MnHCO3+               1.112e-005  1.010e-005    -4.954    -4.996    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.388e-009  7.621e-009    -8.076    -8.118    -0.042
   MnOH+                 4.529e-009  4.115e-009    -8.344    -8.386    -0.042
   MnSO4                 2.490e-010  2.495e-010    -9.604    -9.603     0.001
   MnCl2                 2.974e-013  2.980e-013   -12.527   -12.526     0.001
   MnCl3-                8.090e-018  7.350e-018   -17.092   -17.134    -0.042
   Mn(OH)3-              1.640e-019  1.490e-019   -18.785   -18.827    -0.042
Mn(3)           1.955e-034
   Mn+3                  1.955e-034  8.251e-035   -33.709   -34.083    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.451   -83.618    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.853   -96.895    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                6.007e-007  6.019e-007    -6.221    -6.220     0.001
   NaCO3-                7.886e-009  7.165e-009    -8.103    -8.145    -0.042
   NaSO4-                7.309e-011  6.641e-011   -10.136   -10.178    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.116   -74.115     0.001
S(-2)           2.089e-004
   H2S                   5.917e-005  5.929e-005    -4.228    -4.227     0.001
   HS-                   5.721e-005  5.198e-005    -4.243    -4.284    -0.042
   Fe(HS)2               4.373e-005  4.381e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          1.395e-006  1.268e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.729e-007  2.480e-007    -6.564    -6.606    -0.042
   S5-2                  1.390e-007  1.013e-007    -6.857    -6.995    -0.138
   S4-2                  8.231e-008  5.908e-008    -7.085    -7.229    -0.144
   S6-2                  7.099e-008  5.241e-008    -7.149    -7.281    -0.132
   S-2                   7.063e-011  4.813e-011   -10.151   -10.318    -0.167
   S3-2                  2.947e-011  2.082e-011   -10.531   -10.682    -0.151
   S2-2                  1.695e-012  1.181e-012   -11.771   -11.928    -0.157
   As3S4(HS)2-           6.055e-014  5.501e-014   -13.218   -13.260    -0.042
S(6)            1.220e-007
   SO4-2                 9.781e-008  6.716e-008    -7.010    -7.173    -0.163
   CaSO4                 2.272e-008  2.276e-008    -7.644    -7.643     0.001



   MgSO4                 9.500e-010  9.519e-010    -9.022    -9.021     0.001
   MnSO4                 2.490e-010  2.495e-010    -9.604    -9.603     0.001
   FeSO4                 2.169e-010  2.173e-010    -9.664    -9.663     0.001
   NaSO4-                7.309e-011  6.641e-011   -10.136   -10.178    -0.042
   BaSO4                 1.201e-011  1.204e-011   -10.920   -10.919     0.001
   KSO4-                 8.919e-012  8.103e-012   -11.050   -11.091    -0.042
   HSO4-                 9.375e-013  8.518e-013   -12.028   -12.070    -0.042
   CaHSO4+               1.914e-014  1.739e-014   -13.718   -13.760    -0.042
   FeHSO4+               2.050e-016  1.863e-016   -15.688   -15.730    -0.042
   FeSO4+                1.800e-025  1.635e-025   -24.745   -24.786    -0.042
   Fe(SO4)2-             2.645e-031  2.403e-031   -30.578   -30.619    -0.042
   FeHSO4+2              8.383e-032  5.712e-032   -31.077   -31.243    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.58   -9.94   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.93  -43.70    8.23  As2O5
As2S3(am)        -5.57  -50.47  -44.90  As2S3
As_native        -4.92  -17.46  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.65  -13.62   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.52   -2.34   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.25  -11.39   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.36   -9.94   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.42  -41.70   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.49  -44.88   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.47  -14.58   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.97  -89.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.65  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS



MnSO4           -14.52  -11.85    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.12   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -2.70  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.71  -43.96  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.40  -14.58   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 50.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.447e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.227e-002 -7.327e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.954e-005  2.954e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.099e-004  6.099e-004
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.059e-004  Surface charge, eq

Hfo_s         
 2.613e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      1.714e-005       0.656  1.714e-005      -4.766
Hfo_sOMn+        6.904e-006       0.264  6.904e-006      -5.161
Hfo_sOFe+        1.695e-006       0.065  1.695e-006      -5.771
Hfo_sOH2+        2.747e-007       0.011  2.748e-007      -6.561
Hfo_sOH          1.082e-007       0.004  1.082e-007      -6.966
Hfo_sOHBa+2      1.116e-008       0.000  1.116e-008      -7.952
Hfo_sO-          9.761e-010       0.000  9.761e-010      -9.011

Hfo           
 8.059e-004  Surface charge, eq

Hfo_w         
 1.045e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.024e-004       0.672  7.024e-004      -3.153
Hfo_wOH          2.766e-004       0.265  2.766e-004      -3.558
Hfo_wOFe+        4.044e-005       0.039  4.044e-005      -4.393
Hfo_wOMn+        1.402e-005       0.013  1.402e-005      -4.853
Hfo_wOCa+        5.093e-006       0.005  5.093e-006      -5.293
Hfo_wOMg+        3.226e-006       0.003  3.226e-006      -5.491
Hfo_wO-          2.495e-006       0.002  2.495e-006      -5.603
Hfo_wOFeOH       8.354e-007       0.001  8.355e-007      -6.078
Hfo_wH2AsO3      2.344e-007       0.000  2.345e-007      -6.630
Hfo_wSO4-        1.431e-010       0.000  1.431e-010      -9.844
Hfo_wOHSO4-2     1.124e-010       0.000  1.124e-010      -9.949
Hfo_wOBa+        4.793e-011       0.000  4.793e-011     -10.319
Hfo_wOHAsO4-3    5.197e-016       0.000  5.197e-016     -15.284
Hfo_wHAsO4-      7.504e-017       0.000  7.504e-017     -16.125
Hfo_wH2AsO4      6.166e-018       0.000  6.167e-018     -17.210

Mno           
-1.122e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.307e-033       0.000  1.307e-033     -32.884
Mno_O3Ca         8.110e-035       0.000  8.111e-035     -34.091
Mno_O3-2         6.623e-035       0.000  6.623e-035     -34.179
Mno_O3HMn+       2.338e-035       0.000  2.338e-035     -34.631
Mno_O3H-         2.970e-036       0.000  2.970e-036     -35.527
Mno_O3Na-        1.385e-036       0.000  1.385e-036     -35.858
Mno_O3HCa+       1.266e-036       0.000  1.266e-036     -35.898
Mno_O3Mg         1.099e-036       0.000  1.099e-036     -35.959
Mno_O3Ba         3.592e-037       0.000  3.593e-037     -36.445
Mno_O3HMg+       1.161e-038       0.000  1.161e-038     -37.935
Mno_O3HBa+       1.003e-038       0.000  1.003e-038     -37.999
Mno_O3HNa        5.795e-039       0.000  5.796e-039     -38.237
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        9.010e-046       0.000  9.010e-046     -45.045
Mno_O3H3Cl       2.223e-048       0.000  2.223e-048     -47.653

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.399e-006  1.399e-006
Ba               5.456e-007  5.456e-007
C                1.238e-002  1.237e-002
Ca               2.597e-003  2.597e-003
Cl               9.873e-005  9.873e-005
Fe               8.244e-005  8.243e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005
Mn               4.497e-005  4.497e-005



Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.885      Charge balance
                                       pe  =  -3.895      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.468e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.275e-003
                       Total CO2 (mol/kg)  =  7.699e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.051e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.31
                               Iterations  =  34
                                  Total H  = 1.110336e+002
                                  Total O  = 5.552577e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.418e-007  1.302e-007    -6.848    -6.885    -0.037
   OH-                   8.458e-008  7.685e-008    -7.073    -7.114    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.399e-006
   AsS(OH)(HS)-          1.396e-006  1.268e-006    -5.855    -5.897    -0.042
   H3AsO3                3.290e-009  3.297e-009    -8.483    -8.482     0.001
   H2AsO3-               1.972e-011  1.792e-011   -10.705   -10.747    -0.042
   As3S4(HS)2-           6.038e-014  5.486e-014   -13.219   -13.261    -0.042
   H4AsO3+               2.341e-016  2.127e-016   -15.631   -15.672    -0.042
   HAsO3-2               4.028e-019  2.745e-019   -18.395   -18.561    -0.166
   AsO3-3                9.965e-028  4.206e-028   -27.002   -27.376    -0.375
As(5)           1.017e-017
   H2AsO4-               5.956e-018  5.412e-018   -17.225   -17.267    -0.042
   HAsO4-2               4.218e-018  2.875e-018   -17.375   -17.541    -0.166
   H3AsO4                1.404e-022  1.406e-022   -21.853   -21.852     0.001
   AsO4-3                1.171e-022  4.942e-023   -21.932   -22.306    -0.375
Ba              5.456e-007
   Ba+2                  5.248e-007  3.577e-007    -6.280    -6.447    -0.166
   BaHCO3+               2.045e-008  1.858e-008    -7.689    -7.731    -0.042
   BaCO3                 3.599e-010  3.606e-010    -9.444    -9.443     0.001
   BaSO4                 1.179e-011  1.182e-011   -10.928   -10.928     0.001
   BaOH+                 1.024e-013  9.303e-014   -12.990   -13.031    -0.042
C(-4)           4.676e-003
   CH4                   4.676e-003  4.685e-003    -2.330    -2.329     0.001
C(4)            7.699e-003
   HCO3-                 5.946e-003  5.419e-003    -2.226    -2.266    -0.040
   CO2                   1.584e-003  1.587e-003    -2.800    -2.799     0.001
   CaHCO3+               1.291e-004  1.173e-004    -3.889    -3.931    -0.042
   MnHCO3+               1.110e-005  1.008e-005    -4.955    -4.996    -0.042
   FeHCO3+               1.084e-005  9.853e-006    -4.965    -5.006    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.220e-006  3.834e-006    -5.375    -5.416    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.828e-006  1.951e-006    -5.548    -5.710    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.001e-007  6.013e-007    -6.222    -6.221     0.001
   MgCO3                 1.124e-007  1.126e-007    -6.949    -6.948     0.001
   BaHCO3+               2.045e-008  1.858e-008    -7.689    -7.731    -0.042
   NaCO3-                7.891e-009  7.170e-009    -8.103    -8.145    -0.042
   BaCO3                 3.599e-010  3.606e-010    -9.444    -9.443     0.001
Ca              2.597e-003
   Ca+2                  2.462e-003  1.697e-003    -2.609    -2.770    -0.161
   CaHCO3+               1.291e-004  1.173e-004    -3.889    -3.931    -0.042



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.228e-008  2.232e-008    -7.652    -7.651     0.001
   CaOH+                 2.380e-009  2.163e-009    -8.623    -8.665    -0.042
   CaHSO4+               1.875e-014  1.703e-014   -13.727   -13.769    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.383e-009  7.617e-009    -8.077    -8.118    -0.042
   FeCl+                 2.474e-009  2.248e-009    -8.607    -8.648    -0.042
   MnCl2                 2.972e-013  2.978e-013   -12.527   -12.526     0.001
   MnCl3-                8.086e-018  7.347e-018   -17.092   -17.134    -0.042
   FeCl+2                8.771e-025  5.978e-025   -24.057   -24.223    -0.166
   FeCl2+                2.632e-028  2.392e-028   -27.580   -27.621    -0.042
   FeCl3                 2.138e-033  2.142e-033   -32.670   -32.669     0.001
Fe(2)           8.244e-005
   Fe(HS)2               4.374e-005  4.383e-005    -4.359    -4.358     0.001
   Fe+2                  2.668e-005  1.818e-005    -4.574    -4.740    -0.166
   FeHCO3+               1.084e-005  9.853e-006    -4.965    -5.006    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.732e-007  2.482e-007    -6.564    -6.605    -0.042
   FeOH+                 4.858e-008  4.414e-008    -7.314    -7.355    -0.042
   FeCl+                 2.474e-009  2.248e-009    -8.607    -8.648    -0.042
   FeSO4                 2.127e-010  2.131e-010    -9.672    -9.671     0.001
   Fe(OH)2               2.878e-012  2.884e-012   -11.541   -11.540     0.001
   Fe(OH)3-              9.052e-016  8.224e-016   -15.043   -15.085    -0.042
   FeHSO4+               2.008e-016  1.824e-016   -15.697   -15.739    -0.042
Fe(3)           5.835e-014
   Fe(OH)2+              3.064e-014  2.784e-014   -13.514   -13.555    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.122e-016  1.928e-016   -15.673   -15.715    -0.042
   FeOH+2                1.607e-017  1.095e-017   -16.794   -16.960    -0.166
   Fe+3                  5.236e-022  2.210e-022   -21.281   -21.656    -0.375
   FeCl+2                8.771e-025  5.978e-025   -24.057   -24.223    -0.166
   FeSO4+                1.758e-025  1.597e-025   -24.755   -24.797    -0.042
   FeCl2+                2.632e-028  2.392e-028   -27.580   -27.621    -0.042
   Fe(SO4)2-             2.535e-031  2.303e-031   -30.596   -30.638    -0.042
   FeHSO4+2              8.173e-032  5.571e-032   -31.088   -31.254    -0.166
   Fe2(OH)2+4            1.497e-032  3.230e-033   -31.825   -32.491    -0.666
   FeCl3                 2.138e-033  2.142e-033   -32.670   -32.669     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.686   -43.726    -1.041
H(0)            1.479e-009
   H2                    7.397e-010  7.411e-010    -9.131    -9.130     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.753e-012  7.953e-012   -11.058   -11.099    -0.042
Mg              9.155e-005
   Mg+2                  8.721e-005  6.047e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.220e-006  3.834e-006    -5.375    -5.416    -0.042
   MgCO3                 1.124e-007  1.126e-007    -6.949    -6.948     0.001
   MgOH+                 1.855e-009  1.685e-009    -8.732    -8.773    -0.042
   MgSO4                 9.325e-010  9.343e-010    -9.030    -9.029     0.001
Mn(2)           4.497e-005
   Mn+2                  3.063e-005  2.088e-005    -4.514    -4.680    -0.166
   MnHCO3+               1.110e-005  1.008e-005    -4.955    -4.996    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.383e-009  7.617e-009    -8.077    -8.118    -0.042
   MnOH+                 4.533e-009  4.119e-009    -8.344    -8.385    -0.042
   MnSO4                 2.442e-010  2.447e-010    -9.612    -9.611     0.001
   MnCl2                 2.972e-013  2.978e-013   -12.527   -12.526     0.001
   MnCl3-                8.086e-018  7.347e-018   -17.092   -17.134    -0.042
   Mn(OH)3-              1.647e-019  1.497e-019   -18.783   -18.825    -0.042
Mn(3)           1.945e-034
   Mn+3                  1.945e-034  8.211e-035   -33.711   -34.086    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.453   -83.620    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.857   -96.899    -0.042
Na              2.175e-004



   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                6.001e-007  6.013e-007    -6.222    -6.221     0.001
   NaCO3-                7.891e-009  7.170e-009    -8.103    -8.145    -0.042
   NaSO4-                7.174e-011  6.518e-011   -10.144   -10.186    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.121   -74.120     0.001
S(-2)           2.089e-004
   H2S                   5.910e-005  5.922e-005    -4.228    -4.228     0.001
   HS-                   5.724e-005  5.201e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.374e-005  4.383e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          1.396e-006  1.268e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.732e-007  2.482e-007    -6.564    -6.605    -0.042
   S5-2                  1.393e-007  1.015e-007    -6.856    -6.994    -0.138
   S4-2                  8.247e-008  5.920e-008    -7.084    -7.228    -0.144
   S6-2                  7.113e-008  5.252e-008    -7.148    -7.280    -0.132
   S-2                   7.077e-011  4.823e-011   -10.150   -10.317    -0.166
   S3-2                  2.953e-011  2.086e-011   -10.530   -10.681    -0.151
   S2-2                  1.698e-012  1.184e-012   -11.770   -11.927    -0.157
   As3S4(HS)2-           6.038e-014  5.486e-014   -13.219   -13.261    -0.042
S(6)            1.197e-007
   SO4-2                 9.598e-008  6.591e-008    -7.018    -7.181    -0.163
   CaSO4                 2.228e-008  2.232e-008    -7.652    -7.651     0.001
   MgSO4                 9.325e-010  9.343e-010    -9.030    -9.029     0.001
   MnSO4                 2.442e-010  2.447e-010    -9.612    -9.611     0.001
   FeSO4                 2.127e-010  2.131e-010    -9.672    -9.671     0.001
   NaSO4-                7.174e-011  6.518e-011   -10.144   -10.186    -0.042
   BaSO4                 1.179e-011  1.182e-011   -10.928   -10.928     0.001
   KSO4-                 8.753e-012  7.953e-012   -11.058   -11.099    -0.042
   HSO4-                 9.186e-013  8.346e-013   -12.037   -12.079    -0.042
   CaHSO4+               1.875e-014  1.703e-014   -13.727   -13.769    -0.042
   FeHSO4+               2.008e-016  1.824e-016   -15.697   -15.739    -0.042
   FeSO4+                1.758e-025  1.597e-025   -24.755   -24.797    -0.042
   Fe(SO4)2-             2.535e-031  2.303e-031   -30.596   -30.638    -0.042
   FeHSO4+2              8.173e-032  5.571e-032   -31.088   -31.254    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.59   -9.95   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.93  -43.70    8.23  As2O5
As2S3(am)        -5.57  -50.47  -44.90  As2S3
As_native        -4.92  -17.45  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.66  -13.63   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.53   -2.33   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.26  -11.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.37   -9.95   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.57  -42.78   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.44  -41.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.51  -44.90   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.48  -14.59   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.00  -89.71   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.65  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.53  -11.86    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -2.70  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.71  -43.96  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.41  -14.59   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 51.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.020e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   9.340e-005           0 -9.340e-005
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.445e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.214e-002 -8.564e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  2.959e-005  2.959e-005
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  7.337e-004  7.337e-004
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.037e-004  Surface charge, eq

Hfo_s         
 2.607e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.709e-005       0.656  1.709e-005      -4.767
Hfo_sOMn+        6.895e-006       0.264  6.895e-006      -5.161
Hfo_sOFe+        1.693e-006       0.065  1.693e-006      -5.771
Hfo_sOH2+        2.737e-007       0.010  2.737e-007      -6.563
Hfo_sOH          1.079e-007       0.004  1.079e-007      -6.967
Hfo_sOHBa+2      1.114e-008       0.000  1.114e-008      -7.953
Hfo_sO-          9.753e-010       0.000  9.754e-010      -9.011

Hfo           
 8.037e-004  Surface charge, eq

Hfo_w         
 1.043e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.003e-004       0.672  7.004e-004      -3.155
Hfo_wOH          2.762e-004       0.265  2.762e-004      -3.559
Hfo_wOFe+        4.042e-005       0.039  4.042e-005      -4.393
Hfo_wOMn+        1.401e-005       0.013  1.402e-005      -4.853
Hfo_wOCa+        5.091e-006       0.005  5.091e-006      -5.293
Hfo_wOMg+        3.227e-006       0.003  3.227e-006      -5.491
Hfo_wO-          2.496e-006       0.002  2.496e-006      -5.603
Hfo_wOFeOH       8.364e-007       0.001  8.365e-007      -6.078
Hfo_wH2AsO3      2.343e-007       0.000  2.343e-007      -6.630
Hfo_wSO4-        1.401e-010       0.000  1.401e-010      -9.854
Hfo_wOHSO4-2     1.102e-010       0.000  1.102e-010      -9.958
Hfo_wOBa+        4.795e-011       0.000  4.795e-011     -10.319
Hfo_wOHAsO4-3    5.191e-016       0.000  5.191e-016     -15.285
Hfo_wHAsO4-      7.473e-017       0.000  7.473e-017     -16.127
Hfo_wH2AsO4      6.131e-018       0.000  6.131e-018     -17.212

Mno           
-1.126e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.310e-028       0.000  1.310e-028     -27.883
Mno_O3Ca         8.131e-030       0.000  8.132e-030     -29.090
Mno_O3-2         6.644e-030       0.000  6.644e-030     -29.178
Mno_O3HMn+       2.340e-030       0.000  2.340e-030     -29.631
Mno_O3H-         2.975e-031       0.000  2.975e-031     -30.527
Mno_O3Na-        1.390e-031       0.000  1.390e-031     -30.857
Mno_O3HCa+       1.267e-031       0.000  1.267e-031     -30.897



Mno_O3Mg         1.102e-031       0.000  1.102e-031     -30.958
Mno_O3Ba         3.604e-032       0.000  3.605e-032     -31.443
Mno_O3HMg+       1.163e-033       0.000  1.163e-033     -32.934
Mno_O3HBa+       1.005e-033       0.000  1.005e-033     -32.998
Mno_O3HNa        5.805e-034       0.000  5.805e-034     -33.236
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.996e-041       0.000  8.996e-041     -40.046
Mno_O3H3Cl       2.219e-043       0.000  2.219e-043     -42.654

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.399e-006  1.399e-006
Ba               5.456e-007  5.456e-007
C                1.245e-002  1.245e-002
Ca               2.595e-003  2.595e-003
Cl               9.873e-005  9.873e-005
Fe               8.242e-005  8.242e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.154e-005
Mn               4.493e-005  4.493e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.886      Charge balance
                                       pe  =  -3.897      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.461e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.269e-003
                       Total CO2 (mol/kg)  =  7.689e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.029e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.30
                               Iterations  =  42
                                  Total H  = 1.110341e+002
                                  Total O  = 5.552584e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.415e-007  1.300e-007    -6.849    -6.886    -0.037
   OH-                   8.471e-008  7.697e-008    -7.072    -7.114    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.399e-006
   AsS(OH)(HS)-          1.396e-006  1.268e-006    -5.855    -5.897    -0.042
   H3AsO3                3.293e-009  3.299e-009    -8.482    -8.482     0.001
   H2AsO3-               1.977e-011  1.796e-011   -10.704   -10.746    -0.042
   As3S4(HS)2-           6.021e-014  5.471e-014   -13.220   -13.262    -0.042
   H4AsO3+               2.339e-016  2.125e-016   -15.631   -15.673    -0.042
   HAsO3-2               4.043e-019  2.756e-019   -18.393   -18.560    -0.166
   AsO3-3                1.002e-027  4.229e-028   -26.999   -27.374    -0.374
As(5)           1.015e-017
   H2AsO4-               5.939e-018  5.396e-018   -17.226   -17.268    -0.042
   HAsO4-2               4.212e-018  2.871e-018   -17.376   -17.542    -0.166
   H3AsO4                1.397e-022  1.400e-022   -21.855   -21.854     0.001
   AsO4-3                1.171e-022  4.943e-023   -21.932   -22.306    -0.374
Ba              5.456e-007
   Ba+2                  5.248e-007  3.577e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.043e-008  1.857e-008    -7.690    -7.731    -0.042
   BaCO3                 3.602e-010  3.609e-010    -9.443    -9.443     0.001
   BaSO4                 1.158e-011  1.160e-011   -10.936   -10.935     0.001



   BaOH+                 1.026e-013  9.320e-014   -12.989   -13.031    -0.042
C(-4)           4.761e-003
   CH4                   4.761e-003  4.770e-003    -2.322    -2.321     0.001
C(4)            7.689e-003
   HCO3-                 5.940e-003  5.414e-003    -2.226    -2.266    -0.040
   CO2                   1.580e-003  1.583e-003    -2.801    -2.800     0.001
   CaHCO3+               1.289e-004  1.171e-004    -3.890    -3.931    -0.042
   MnHCO3+               1.108e-005  1.007e-005    -4.955    -4.997    -0.042
   FeHCO3+               1.083e-005  9.838e-006    -4.965    -5.007    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.216e-006  3.831e-006    -5.375    -5.417    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.830e-006  1.953e-006    -5.548    -5.709    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.995e-007  6.007e-007    -6.222    -6.221     0.001
   MgCO3                 1.125e-007  1.127e-007    -6.949    -6.948     0.001
   BaHCO3+               2.043e-008  1.857e-008    -7.690    -7.731    -0.042
   NaCO3-                7.895e-009  7.174e-009    -8.103    -8.144    -0.042
   BaCO3                 3.602e-010  3.609e-010    -9.443    -9.443     0.001
Ca              2.595e-003
   Ca+2                  2.460e-003  1.696e-003    -2.609    -2.770    -0.161
   CaHCO3+               1.289e-004  1.171e-004    -3.890    -3.931    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.186e-008  2.190e-008    -7.660    -7.659     0.001
   CaOH+                 2.382e-009  2.165e-009    -8.623    -8.665    -0.042
   CaHSO4+               1.836e-014  1.669e-014   -13.736   -13.778    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.378e-009  7.613e-009    -8.077    -8.118    -0.042
   FeCl+                 2.473e-009  2.247e-009    -8.607    -8.648    -0.042
   MnCl2                 2.971e-013  2.977e-013   -12.527   -12.526     0.001
   MnCl3-                8.081e-018  7.343e-018   -17.093   -17.134    -0.042
   FeCl+2                8.729e-025  5.950e-025   -24.059   -24.225    -0.166
   FeCl2+                2.620e-028  2.381e-028   -27.582   -27.623    -0.042
   FeCl3                 2.128e-033  2.132e-033   -32.672   -32.671     0.001
Fe(2)           8.242e-005
   Fe(HS)2               4.376e-005  4.385e-005    -4.359    -4.358     0.001
   Fe+2                  2.666e-005  1.817e-005    -4.574    -4.741    -0.166
   FeHCO3+               1.083e-005  9.838e-006    -4.965    -5.007    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.734e-007  2.484e-007    -6.563    -6.605    -0.042
   FeOH+                 4.862e-008  4.418e-008    -7.313    -7.355    -0.042
   FeCl+                 2.473e-009  2.247e-009    -8.607    -8.648    -0.042
   FeSO4                 2.087e-010  2.091e-010    -9.680    -9.680     0.001
   Fe(OH)2               2.885e-012  2.891e-012   -11.540   -11.539     0.001
   Fe(OH)3-              9.089e-016  8.258e-016   -15.041   -15.083    -0.042
   FeHSO4+               1.967e-016  1.787e-016   -15.706   -15.748    -0.042
Fe(3)           5.831e-014
   Fe(OH)2+              3.060e-014  2.780e-014   -13.514   -13.556    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.125e-016  1.931e-016   -15.673   -15.714    -0.042
   FeOH+2                1.602e-017  1.092e-017   -16.795   -16.962    -0.166
   Fe+3                  5.210e-022  2.200e-022   -21.283   -21.658    -0.374
   FeCl+2                8.729e-025  5.950e-025   -24.059   -24.225    -0.166
   FeSO4+                1.718e-025  1.561e-025   -24.765   -24.807    -0.042
   FeCl2+                2.620e-028  2.381e-028   -27.582   -27.623    -0.042
   Fe(SO4)2-             2.432e-031  2.210e-031   -30.614   -30.656    -0.042
   FeHSO4+2              7.973e-032  5.435e-032   -31.098   -31.265    -0.166
   Fe2(OH)2+4            1.486e-032  3.209e-033   -31.828   -32.494    -0.666
   FeCl3                 2.128e-033  2.132e-033   -32.672   -32.671     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.689   -43.730    -1.040
H(0)            1.487e-009
   H2                    7.435e-010  7.449e-010    -9.129    -9.128     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.593e-012  7.808e-012   -11.066   -11.107    -0.042
Mg              9.155e-005



   Mg+2                  8.722e-005  6.048e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.216e-006  3.831e-006    -5.375    -5.417    -0.042
   MgCO3                 1.125e-007  1.127e-007    -6.949    -6.948     0.001
   MgOH+                 1.858e-009  1.688e-009    -8.731    -8.773    -0.042
   MgSO4                 9.156e-010  9.174e-010    -9.038    -9.037     0.001
Mn(2)           4.493e-005
   Mn+2                  3.061e-005  2.086e-005    -4.514    -4.681    -0.166
   MnHCO3+               1.108e-005  1.007e-005    -4.955    -4.997    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.378e-009  7.613e-009    -8.077    -8.118    -0.042
   MnOH+                 4.538e-009  4.123e-009    -8.343    -8.385    -0.042
   MnSO4                 2.396e-010  2.401e-010    -9.620    -9.620     0.001
   MnCl2                 2.971e-013  2.977e-013   -12.527   -12.526     0.001
   MnCl3-                8.081e-018  7.343e-018   -17.093   -17.134    -0.042
   Mn(OH)3-              1.654e-019  1.503e-019   -18.781   -18.823    -0.042
Mn(3)           1.936e-034
   Mn+3                  1.936e-034  8.173e-035   -33.713   -34.088    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.455   -83.621    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.861   -96.903    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                5.995e-007  6.007e-007    -6.222    -6.221     0.001
   NaCO3-                7.895e-009  7.174e-009    -8.103    -8.144    -0.042
   NaSO4-                7.043e-011  6.399e-011   -10.152   -10.194    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.125   -74.124     0.001
S(-2)           2.089e-004
   H2S                   5.904e-005  5.916e-005    -4.229    -4.228     0.001
   HS-                   5.726e-005  5.203e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.376e-005  4.385e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          1.396e-006  1.268e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.734e-007  2.484e-007    -6.563    -6.605    -0.042
   S5-2                  1.396e-007  1.017e-007    -6.855    -6.993    -0.138
   S4-2                  8.263e-008  5.932e-008    -7.083    -7.227    -0.144
   S6-2                  7.128e-008  5.263e-008    -7.147    -7.279    -0.132
   S-2                   7.090e-011  4.833e-011   -10.149   -10.316    -0.166
   S3-2                  2.959e-011  2.090e-011   -10.529   -10.680    -0.151
   S2-2                  1.702e-012  1.186e-012   -11.769   -11.926    -0.157
   As3S4(HS)2-           6.021e-014  5.471e-014   -13.220   -13.262    -0.042
S(6)            1.175e-007
   SO4-2                 9.422e-008  6.471e-008    -7.026    -7.189    -0.163
   CaSO4                 2.186e-008  2.190e-008    -7.660    -7.659     0.001
   MgSO4                 9.156e-010  9.174e-010    -9.038    -9.037     0.001
   MnSO4                 2.396e-010  2.401e-010    -9.620    -9.620     0.001
   FeSO4                 2.087e-010  2.091e-010    -9.680    -9.680     0.001
   NaSO4-                7.043e-011  6.399e-011   -10.152   -10.194    -0.042
   BaSO4                 1.158e-011  1.160e-011   -10.936   -10.935     0.001
   KSO4-                 8.593e-012  7.808e-012   -11.066   -11.107    -0.042
   HSO4-                 9.004e-013  8.181e-013   -12.046   -12.087    -0.042
   CaHSO4+               1.836e-014  1.669e-014   -13.736   -13.778    -0.042
   FeHSO4+               1.967e-016  1.787e-016   -15.706   -15.748    -0.042
   FeSO4+                1.718e-025  1.561e-025   -24.765   -24.807    -0.042
   Fe(SO4)2-             2.432e-031  2.210e-031   -30.614   -30.656    -0.042
   FeHSO4+2              7.973e-032  5.435e-032   -31.098   -31.265    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.60   -9.96   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.94  -43.71    8.23  As2O5
As2S3(am)        -5.57  -50.47  -44.90  As2S3



As_native        -4.92  -17.45  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.67  -13.64   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.92  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.54   -2.32   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.27  -11.41   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.38   -9.96   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.36  -43.19   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.53  -44.92   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.49  -14.60   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.03  -89.74   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.65  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.54  -11.87    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -2.70  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -23.71  -43.96  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.42  -14.60   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3



Reaction step 52.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.040e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.443e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.202e-002 -9.800e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.964e-005  2.964e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  8.573e-004  8.573e-004
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.015e-004  Surface charge, eq

Hfo_s         
 2.601e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.704e-005       0.655  1.704e-005      -4.768
Hfo_sOMn+        6.886e-006       0.265  6.886e-006      -5.162
Hfo_sOFe+        1.690e-006       0.065  1.690e-006      -5.772
Hfo_sOH2+        2.726e-007       0.010  2.726e-007      -6.564
Hfo_sOH          1.077e-007       0.004  1.077e-007      -6.968
Hfo_sOHBa+2      1.111e-008       0.000  1.111e-008      -7.954
Hfo_sO-          9.746e-010       0.000  9.746e-010      -9.011

Hfo           
 8.015e-004  Surface charge, eq

Hfo_w         
 1.040e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.983e-004       0.671  6.983e-004      -3.156
Hfo_wOH          2.758e-004       0.265  2.758e-004      -3.559
Hfo_wOFe+        4.040e-005       0.039  4.040e-005      -4.394
Hfo_wOMn+        1.401e-005       0.013  1.401e-005      -4.854
Hfo_wOCa+        5.088e-006       0.005  5.088e-006      -5.293
Hfo_wOMg+        3.228e-006       0.003  3.228e-006      -5.491
Hfo_wO-          2.496e-006       0.002  2.496e-006      -5.603
Hfo_wOFeOH       8.374e-007       0.001  8.374e-007      -6.077



Hfo_wH2AsO3      2.341e-007       0.000  2.341e-007      -6.631
Hfo_wSO4-        1.372e-010       0.000  1.372e-010      -9.863
Hfo_wOHSO4-2     1.081e-010       0.000  1.081e-010      -9.966
Hfo_wOBa+        4.797e-011       0.000  4.797e-011     -10.319
Hfo_wOHAsO4-3    5.186e-016       0.000  5.186e-016     -15.285
Hfo_wHAsO4-      7.442e-017       0.000  7.442e-017     -16.128
Hfo_wH2AsO4      6.096e-018       0.000  6.096e-018     -17.215

Mno           
-1.037e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.206e-028       0.000  1.206e-028     -27.919
Mno_O3Ca         7.482e-030       0.000  7.482e-030     -29.126
Mno_O3-2         6.117e-030       0.000  6.117e-030     -29.213
Mno_O3HMn+       2.150e-030       0.000  2.150e-030     -29.668
Mno_O3H-         2.734e-031       0.000  2.734e-031     -30.563
Mno_O3Na-        1.279e-031       0.000  1.280e-031     -30.893
Mno_O3HCa+       1.164e-031       0.000  1.164e-031     -30.934
Mno_O3Mg         1.015e-031       0.000  1.015e-031     -30.994
Mno_O3Ba         3.319e-032       0.000  3.319e-032     -31.479
Mno_O3HMg+       1.069e-033       0.000  1.069e-033     -32.971
Mno_O3HBa+       9.236e-034       0.000  9.237e-034     -33.034
Mno_O3HNa        5.336e-034       0.000  5.336e-034     -33.273
Mno_O3H2         9.178e-036       0.000  9.179e-036     -35.037
Mno_O3H3+        8.244e-041       0.000  8.244e-041     -40.084
Mno_O3H3Cl       2.034e-043       0.000  2.034e-043     -42.692

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.399e-006  1.399e-006
Ba               5.456e-007  5.456e-007
C                1.252e-002  1.252e-002
Ca               2.593e-003  2.593e-003
Cl               9.873e-005  9.873e-005
Fe               8.240e-005  8.240e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.154e-005
Mn               4.489e-005  4.489e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.887      Charge balance
                                       pe  =  -3.899      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.455e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.262e-003
                       Total CO2 (mol/kg)  =  7.678e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -5.007e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.28
                               Iterations  =  36
                                  Total H  = 1.110346e+002
                                  Total O  = 5.552591e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.413e-007  1.298e-007    -6.850    -6.887    -0.037
   OH-                   8.483e-008  7.709e-008    -7.071    -7.113    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.399e-006
   AsS(OH)(HS)-          1.396e-006  1.268e-006    -5.855    -5.897    -0.042
   H3AsO3                3.295e-009  3.301e-009    -8.482    -8.481     0.001
   H2AsO3-               1.981e-011  1.800e-011   -10.703   -10.745    -0.042
   As3S4(HS)2-           6.005e-014  5.456e-014   -13.221   -13.263    -0.042
   H4AsO3+               2.337e-016  2.124e-016   -15.631   -15.673    -0.042
   HAsO3-2               4.058e-019  2.767e-019   -18.392   -18.558    -0.166
   AsO3-3                1.007e-027  4.252e-028   -26.997   -27.371    -0.374
As(5)           1.013e-017
   H2AsO4-               5.922e-018  5.382e-018   -17.227   -17.269    -0.042
   HAsO4-2               4.206e-018  2.868e-018   -17.376   -17.542    -0.166
   H3AsO4                1.391e-022  1.394e-022   -21.857   -21.856     0.001
   AsO4-3                1.171e-022  4.945e-023   -21.931   -22.306    -0.374
Ba              5.456e-007
   Ba+2                  5.249e-007  3.578e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.042e-008  1.855e-008    -7.690    -7.732    -0.042
   BaCO3                 3.605e-010  3.612e-010    -9.443    -9.442     0.001
   BaSO4                 1.137e-011  1.140e-011   -10.944   -10.943     0.001
   BaOH+                 1.027e-013  9.336e-014   -12.988   -13.030    -0.042
C(-4)           4.845e-003
   CH4                   4.845e-003  4.855e-003    -2.315    -2.314     0.001
C(4)            7.678e-003
   HCO3-                 5.934e-003  5.409e-003    -2.227    -2.267    -0.040
   CO2                   1.576e-003  1.579e-003    -2.802    -2.802     0.001
   CaHCO3+               1.287e-004  1.170e-004    -3.890    -3.932    -0.042
   MnHCO3+               1.106e-005  1.005e-005    -4.956    -4.998    -0.042
   FeHCO3+               1.081e-005  9.823e-006    -4.966    -5.008    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.213e-006  3.828e-006    -5.375    -5.417    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.831e-006  1.954e-006    -5.548    -5.709    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.990e-007  6.001e-007    -6.223    -6.222     0.001
   MgCO3                 1.125e-007  1.128e-007    -6.949    -6.948     0.001
   BaHCO3+               2.042e-008  1.855e-008    -7.690    -7.732    -0.042
   NaCO3-                7.900e-009  7.178e-009    -8.102    -8.144    -0.042
   BaCO3                 3.605e-010  3.612e-010    -9.443    -9.442     0.001
Ca              2.593e-003
   Ca+2                  2.458e-003  1.696e-003    -2.609    -2.771    -0.161
   CaHCO3+               1.287e-004  1.170e-004    -3.890    -3.932    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.146e-008  2.150e-008    -7.668    -7.668     0.001
   CaOH+                 2.385e-009  2.167e-009    -8.623    -8.664    -0.042
   CaHSO4+               1.800e-014  1.635e-014   -13.745   -13.786    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.373e-009  7.609e-009    -8.077    -8.119    -0.042
   FeCl+                 2.471e-009  2.245e-009    -8.607    -8.649    -0.042
   MnCl2                 2.969e-013  2.975e-013   -12.527   -12.527     0.001
   MnCl3-                8.077e-018  7.340e-018   -17.093   -17.134    -0.042
   FeCl+2                8.688e-025  5.923e-025   -24.061   -24.227    -0.166
   FeCl2+                2.608e-028  2.370e-028   -27.584   -27.625    -0.042
   FeCl3                 2.119e-033  2.123e-033   -32.674   -32.673     0.001
Fe(2)           8.240e-005
   Fe(HS)2               4.378e-005  4.386e-005    -4.359    -4.358     0.001
   Fe+2                  2.664e-005  1.816e-005    -4.574    -4.741    -0.166
   FeHCO3+               1.081e-005  9.823e-006    -4.966    -5.008    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.736e-007  2.486e-007    -6.563    -6.604    -0.042
   FeOH+                 4.867e-008  4.422e-008    -7.313    -7.354    -0.042
   FeCl+                 2.471e-009  2.245e-009    -8.607    -8.649    -0.042
   FeSO4                 2.048e-010  2.052e-010    -9.689    -9.688     0.001
   Fe(OH)2               2.893e-012  2.898e-012   -11.539   -11.538     0.001



   Fe(OH)3-              9.125e-016  8.292e-016   -15.040   -15.081    -0.042
   FeHSO4+               1.928e-016  1.752e-016   -15.715   -15.757    -0.042
Fe(3)           5.826e-014
   Fe(OH)2+              3.055e-014  2.776e-014   -13.515   -13.557    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.128e-016  1.934e-016   -15.672   -15.714    -0.042
   FeOH+2                1.597e-017  1.089e-017   -16.797   -16.963    -0.166
   Fe+3                  5.185e-022  2.190e-022   -21.285   -21.660    -0.374
   FeCl+2                8.688e-025  5.923e-025   -24.061   -24.227    -0.166
   FeSO4+                1.679e-025  1.526e-025   -24.775   -24.817    -0.042
   FeCl2+                2.608e-028  2.370e-028   -27.584   -27.625    -0.042
   Fe(SO4)2-             2.335e-031  2.121e-031   -30.632   -30.673    -0.042
   FeHSO4+2              7.781e-032  5.304e-032   -31.109   -31.275    -0.166
   Fe2(OH)2+4            1.477e-032  3.190e-033   -31.831   -32.496    -0.666
   FeCl3                 2.119e-033  2.123e-033   -32.674   -32.673     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.693   -43.733    -1.040
H(0)            1.494e-009
   H2                    7.472e-010  7.487e-010    -9.127    -9.126     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.439e-012  7.668e-012   -11.074   -11.115    -0.042
Mg              9.155e-005
   Mg+2                  8.722e-005  6.049e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.213e-006  3.828e-006    -5.375    -5.417    -0.042
   MgCO3                 1.125e-007  1.128e-007    -6.949    -6.948     0.001
   MgOH+                 1.861e-009  1.691e-009    -8.730    -8.772    -0.042
   MgSO4                 8.994e-010  9.011e-010    -9.046    -9.045     0.001
Mn(2)           4.489e-005
   Mn+2                  3.059e-005  2.085e-005    -4.514    -4.681    -0.166
   MnHCO3+               1.106e-005  1.005e-005    -4.956    -4.998    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.373e-009  7.609e-009    -8.077    -8.119    -0.042
   MnOH+                 4.542e-009  4.127e-009    -8.343    -8.384    -0.042
   MnSO4                 2.352e-010  2.356e-010    -9.629    -9.628     0.001
   MnCl2                 2.969e-013  2.975e-013   -12.527   -12.527     0.001
   MnCl3-                8.077e-018  7.340e-018   -17.093   -17.134    -0.042
   Mn(OH)3-              1.661e-019  1.509e-019   -18.780   -18.821    -0.042
Mn(3)           1.926e-034
   Mn+3                  1.926e-034  8.135e-035   -33.715   -34.090    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.457   -83.623    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.865   -96.906    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                5.990e-007  6.001e-007    -6.223    -6.222     0.001
   NaCO3-                7.900e-009  7.178e-009    -8.102    -8.144    -0.042
   NaSO4-                6.916e-011  6.285e-011   -10.160   -10.202    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.130   -74.129     0.001
S(-2)           2.089e-004
   H2S                   5.898e-005  5.909e-005    -4.229    -4.228     0.001
   HS-                   5.729e-005  5.206e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.378e-005  4.386e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          1.396e-006  1.268e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.736e-007  2.486e-007    -6.563    -6.604    -0.042
   S5-2                  1.398e-007  1.019e-007    -6.854    -6.992    -0.138
   S4-2                  8.279e-008  5.944e-008    -7.082    -7.226    -0.144
   S6-2                  7.141e-008  5.274e-008    -7.146    -7.278    -0.132
   S-2                   7.104e-011  4.843e-011   -10.149   -10.315    -0.166
   S3-2                  2.965e-011  2.095e-011   -10.528   -10.679    -0.151
   S2-2                  1.705e-012  1.189e-012   -11.768   -11.925    -0.157
   As3S4(HS)2-           6.005e-014  5.456e-014   -13.221   -13.263    -0.042
S(6)            1.154e-007
   SO4-2                 9.252e-008  6.355e-008    -7.034    -7.197    -0.163
   CaSO4                 2.146e-008  2.150e-008    -7.668    -7.668     0.001
   MgSO4                 8.994e-010  9.011e-010    -9.046    -9.045     0.001



   MnSO4                 2.352e-010  2.356e-010    -9.629    -9.628     0.001
   FeSO4                 2.048e-010  2.052e-010    -9.689    -9.688     0.001
   NaSO4-                6.916e-011  6.285e-011   -10.160   -10.202    -0.042
   BaSO4                 1.137e-011  1.140e-011   -10.944   -10.943     0.001
   KSO4-                 8.439e-012  7.668e-012   -11.074   -11.115    -0.042
   HSO4-                 8.828e-013  8.022e-013   -12.054   -12.096    -0.042
   CaHSO4+               1.800e-014  1.635e-014   -13.745   -13.786    -0.042
   FeHSO4+               1.928e-016  1.752e-016   -15.715   -15.757    -0.042
   FeSO4+                1.679e-025  1.526e-025   -24.775   -24.817    -0.042
   Fe(SO4)2-             2.335e-031  2.121e-031   -30.632   -30.673    -0.042
   FeHSO4+2              7.781e-032  5.304e-032   -31.109   -31.275    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.94  -43.71    8.23  As2O5
As2S3(am)        -5.57  -50.47  -44.90  As2S3
As_native        -4.91  -17.44  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.67  -13.64   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.55   -2.31   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.28  -11.42   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.39   -9.97   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.39  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.61  -42.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.48  -41.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.55  -44.94   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.49  -14.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.06  -89.77   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.55  -11.88    2.67  MnSO4



Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -2.69  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.72  -43.97  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.43  -14.61   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 53.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.060e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.441e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.190e-002 -1.103e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.970e-005  2.970e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  9.807e-004  9.807e-004
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.993e-004  Surface charge, eq

Hfo_s         
 2.595e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.699e-005       0.655  1.699e-005      -4.770



Hfo_sOMn+        6.877e-006       0.265  6.877e-006      -5.163
Hfo_sOFe+        1.688e-006       0.065  1.688e-006      -5.773
Hfo_sOH2+        2.716e-007       0.010  2.716e-007      -6.566
Hfo_sOH          1.074e-007       0.004  1.075e-007      -6.969
Hfo_sOHBa+2      1.109e-008       0.000  1.109e-008      -7.955
Hfo_sO-          9.738e-010       0.000  9.739e-010      -9.012

Hfo           
 7.993e-004  Surface charge, eq

Hfo_w         
 1.038e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.962e-004       0.671  6.962e-004      -3.157
Hfo_wOH          2.754e-004       0.265  2.755e-004      -3.560
Hfo_wOFe+        4.038e-005       0.039  4.038e-005      -4.394
Hfo_wOMn+        1.400e-005       0.013  1.400e-005      -4.854
Hfo_wOCa+        5.086e-006       0.005  5.086e-006      -5.294
Hfo_wOMg+        3.229e-006       0.003  3.229e-006      -5.491
Hfo_wO-          2.496e-006       0.002  2.496e-006      -5.603
Hfo_wOFeOH       8.382e-007       0.001  8.383e-007      -6.077
Hfo_wH2AsO3      2.340e-007       0.000  2.340e-007      -6.631
Hfo_wSO4-        1.344e-010       0.000  1.344e-010      -9.872
Hfo_wOHSO4-2     1.060e-010       0.000  1.060e-010      -9.975
Hfo_wOBa+        4.798e-011       0.000  4.798e-011     -10.319
Hfo_wOHAsO4-3    5.180e-016       0.000  5.180e-016     -15.286
Hfo_wHAsO4-      7.411e-017       0.000  7.411e-017     -16.130
Hfo_wH2AsO4      6.062e-018       0.000  6.062e-018     -17.217

Mno           
-1.133e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.317e-028       0.000  1.317e-028     -27.880
Mno_O3Ca         8.172e-030       0.000  8.172e-030     -29.088
Mno_O3-2         6.685e-030       0.000  6.685e-030     -29.175
Mno_O3HMn+       2.345e-030       0.000  2.345e-030     -29.630
Mno_O3H-         2.984e-031       0.000  2.984e-031     -30.525
Mno_O3Na-        1.398e-031       0.000  1.398e-031     -30.854
Mno_O3HCa+       1.269e-031       0.000  1.269e-031     -30.896
Mno_O3Mg         1.109e-031       0.000  1.109e-031     -30.955
Mno_O3Ba         3.628e-032       0.000  3.628e-032     -31.440
Mno_O3HMg+       1.167e-033       0.000  1.167e-033     -32.933
Mno_O3HBa+       1.008e-033       0.000  1.008e-033     -32.997
Mno_O3HNa        5.823e-034       0.000  5.823e-034     -33.235
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.968e-041       0.000  8.969e-041     -40.047
Mno_O3H3Cl       2.213e-043       0.000  2.213e-043     -42.655

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.399e-006  1.399e-006
Ba               5.457e-007  5.457e-007
C                1.260e-002  1.260e-002
Ca               2.591e-003  2.591e-003
Cl               9.873e-005  9.873e-005
Fe               8.238e-005  8.238e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.154e-005
Mn               4.485e-005  4.485e-005
Na               2.175e-004  2.175e-004



S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.887      Charge balance
                                       pe  =  -3.901      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.448e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.256e-003
                       Total CO2 (mol/kg)  =  7.668e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.985e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.27
                               Iterations  =  28
                                  Total H  = 1.110352e+002
                                  Total O  = 5.552598e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.411e-007  1.296e-007    -6.850    -6.887    -0.037
   OH-                   8.496e-008  7.720e-008    -7.071    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.399e-006
   AsS(OH)(HS)-          1.396e-006  1.269e-006    -5.855    -5.897    -0.042
   H3AsO3                3.297e-009  3.304e-009    -8.482    -8.481     0.001
   H2AsO3-               1.986e-011  1.804e-011   -10.702   -10.744    -0.042
   As3S4(HS)2-           5.989e-014  5.442e-014   -13.223   -13.264    -0.042
   H4AsO3+               2.335e-016  2.122e-016   -15.632   -15.673    -0.042
   HAsO3-2               4.073e-019  2.777e-019   -18.390   -18.556    -0.166
   AsO3-3                1.012e-027  4.274e-028   -26.995   -27.369    -0.374
As(5)           1.011e-017
   H2AsO4-               5.906e-018  5.367e-018   -17.229   -17.270    -0.042
   HAsO4-2               4.201e-018  2.864e-018   -17.377   -17.543    -0.166
   H3AsO4                1.385e-022  1.388e-022   -21.858   -21.858     0.001
   AsO4-3                1.171e-022  4.946e-023   -21.931   -22.306    -0.374
Ba              5.457e-007
   Ba+2                  5.249e-007  3.579e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.040e-008  1.854e-008    -7.690    -7.732    -0.042
   BaCO3                 3.607e-010  3.614e-010    -9.443    -9.442     0.001
   BaSO4                 1.118e-011  1.120e-011   -10.952   -10.951     0.001
   BaOH+                 1.029e-013  9.352e-014   -12.988   -13.029    -0.042
C(-4)           4.930e-003
   CH4                   4.930e-003  4.939e-003    -2.307    -2.306     0.001
C(4)            7.668e-003
   HCO3-                 5.928e-003  5.404e-003    -2.227    -2.267    -0.040
   CO2                   1.572e-003  1.575e-003    -2.803    -2.803     0.001
   CaHCO3+               1.285e-004  1.168e-004    -3.891    -3.933    -0.042
   MnHCO3+               1.104e-005  1.004e-005    -4.957    -4.998    -0.042
   FeHCO3+               1.079e-005  9.808e-006    -4.967    -5.008    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.209e-006  3.825e-006    -5.376    -5.417    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.832e-006  1.955e-006    -5.548    -5.709    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.984e-007  5.996e-007    -6.223    -6.222     0.001
   MgCO3                 1.126e-007  1.128e-007    -6.948    -6.948     0.001
   BaHCO3+               2.040e-008  1.854e-008    -7.690    -7.732    -0.042
   NaCO3-                7.904e-009  7.183e-009    -8.102    -8.144    -0.042
   BaCO3                 3.607e-010  3.614e-010    -9.443    -9.442     0.001
Ca              2.591e-003
   Ca+2                  2.457e-003  1.695e-003    -2.610    -2.771    -0.161
   CaHCO3+               1.285e-004  1.168e-004    -3.891    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   CaSO4                 2.107e-008  2.111e-008    -7.676    -7.676     0.001
   CaOH+                 2.387e-009  2.169e-009    -8.622    -8.664    -0.042
   CaHSO4+               1.764e-014  1.603e-014   -13.753   -13.795    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.369e-009  7.605e-009    -8.077    -8.119    -0.042
   FeCl+                 2.470e-009  2.244e-009    -8.607    -8.649    -0.042
   MnCl2                 2.968e-013  2.974e-013   -12.528   -12.527     0.001
   MnCl3-                8.073e-018  7.336e-018   -17.093   -17.135    -0.042
   FeCl+2                8.648e-025  5.896e-025   -24.063   -24.229    -0.166
   FeCl2+                2.596e-028  2.359e-028   -27.586   -27.627    -0.042
   FeCl3                 2.109e-033  2.113e-033   -32.676   -32.675     0.001
Fe(2)           8.238e-005
   Fe(HS)2               4.380e-005  4.388e-005    -4.359    -4.358     0.001
   Fe+2                  2.662e-005  1.815e-005    -4.575    -4.741    -0.166
   FeHCO3+               1.079e-005  9.808e-006    -4.967    -5.008    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.739e-007  2.489e-007    -6.562    -6.604    -0.042
   FeOH+                 4.871e-008  4.426e-008    -7.312    -7.354    -0.042
   FeCl+                 2.470e-009  2.244e-009    -8.607    -8.649    -0.042
   FeSO4                 2.011e-010  2.015e-010    -9.697    -9.696     0.001
   Fe(OH)2               2.900e-012  2.906e-012   -11.538   -11.537     0.001
   Fe(OH)3-              9.162e-016  8.325e-016   -15.038   -15.080    -0.042
   FeHSO4+               1.890e-016  1.717e-016   -15.724   -15.765    -0.042
Fe(3)           5.821e-014
   Fe(OH)2+              3.050e-014  2.772e-014   -13.516   -13.557    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.131e-016  1.937e-016   -15.671   -15.713    -0.042
   FeOH+2                1.592e-017  1.085e-017   -16.798   -16.964    -0.166
   Fe+3                  5.160e-022  2.180e-022   -21.287   -21.662    -0.374
   FeCl+2                8.648e-025  5.896e-025   -24.063   -24.229    -0.166
   FeSO4+                1.642e-025  1.492e-025   -24.785   -24.826    -0.042
   FeCl2+                2.596e-028  2.359e-028   -27.586   -27.627    -0.042
   Fe(SO4)2-             2.243e-031  2.038e-031   -30.649   -30.691    -0.042
   FeHSO4+2              7.596e-032  5.179e-032   -31.119   -31.286    -0.166
   Fe2(OH)2+4            1.467e-032  3.170e-033   -31.834   -32.499    -0.665
   FeCl3                 2.109e-033  2.113e-033   -32.676   -32.675     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.697   -43.736    -1.040
H(0)            1.502e-009
   H2                    7.509e-010  7.524e-010    -9.124    -9.124     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.290e-012  7.534e-012   -11.081   -11.123    -0.042
Mg              9.155e-005
   Mg+2                  8.722e-005  6.049e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.209e-006  3.825e-006    -5.376    -5.417    -0.042
   MgCO3                 1.126e-007  1.128e-007    -6.948    -6.948     0.001
   MgOH+                 1.864e-009  1.694e-009    -8.730    -8.771    -0.042
   MgSO4                 8.836e-010  8.854e-010    -9.054    -9.053     0.001
Mn(2)           4.485e-005
   Mn+2                  3.056e-005  2.084e-005    -4.515    -4.681    -0.166
   MnHCO3+               1.104e-005  1.004e-005    -4.957    -4.998    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.369e-009  7.605e-009    -8.077    -8.119    -0.042
   MnOH+                 4.546e-009  4.131e-009    -8.342    -8.384    -0.042
   MnSO4                 2.309e-010  2.314e-010    -9.637    -9.636     0.001
   MnCl2                 2.968e-013  2.974e-013   -12.528   -12.527     0.001
   MnCl3-                8.073e-018  7.336e-018   -17.093   -17.135    -0.042
   Mn(OH)3-              1.667e-019  1.515e-019   -18.778   -18.820    -0.042
Mn(3)           1.917e-034
   Mn+3                  1.917e-034  8.098e-035   -33.717   -34.092    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.459   -83.625    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.868   -96.910    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041



   NaHCO3                5.984e-007  5.996e-007    -6.223    -6.222     0.001
   NaCO3-                7.904e-009  7.183e-009    -8.102    -8.144    -0.042
   NaSO4-                6.795e-011  6.174e-011   -10.168   -10.209    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.134   -74.133     0.001
S(-2)           2.089e-004
   H2S                   5.892e-005  5.903e-005    -4.230    -4.229     0.001
   HS-                   5.732e-005  5.208e-005    -4.242    -4.283    -0.042
   Fe(HS)2               4.380e-005  4.388e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          1.396e-006  1.269e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.739e-007  2.489e-007    -6.562    -6.604    -0.042
   S5-2                  1.401e-007  1.021e-007    -6.854    -6.991    -0.137
   S4-2                  8.295e-008  5.956e-008    -7.081    -7.225    -0.144
   S6-2                  7.155e-008  5.284e-008    -7.145    -7.277    -0.132
   S-2                   7.117e-011  4.853e-011   -10.148   -10.314    -0.166
   S3-2                  2.970e-011  2.099e-011   -10.527   -10.678    -0.151
   S2-2                  1.708e-012  1.191e-012   -11.767   -11.924    -0.157
   As3S4(HS)2-           5.989e-014  5.442e-014   -13.223   -13.264    -0.042
S(6)            1.133e-007
   SO4-2                 9.087e-008  6.243e-008    -7.042    -7.205    -0.163
   CaSO4                 2.107e-008  2.111e-008    -7.676    -7.676     0.001
   MgSO4                 8.836e-010  8.854e-010    -9.054    -9.053     0.001
   MnSO4                 2.309e-010  2.314e-010    -9.637    -9.636     0.001
   FeSO4                 2.011e-010  2.015e-010    -9.697    -9.696     0.001
   NaSO4-                6.795e-011  6.174e-011   -10.168   -10.209    -0.042
   BaSO4                 1.118e-011  1.120e-011   -10.952   -10.951     0.001
   KSO4-                 8.290e-012  7.534e-012   -11.081   -11.123    -0.042
   HSO4-                 8.659e-013  7.869e-013   -12.063   -12.104    -0.042
   CaHSO4+               1.764e-014  1.603e-014   -13.753   -13.795    -0.042
   FeHSO4+               1.890e-016  1.717e-016   -15.724   -15.765    -0.042
   FeSO4+                1.642e-025  1.492e-025   -24.785   -24.826    -0.042
   Fe(SO4)2-             2.243e-031  2.038e-031   -30.649   -30.691    -0.042
   FeHSO4+2              7.596e-032  5.179e-032   -31.119   -31.286    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.98   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.94  -43.71    8.23  As2O5
As2S3(am)        -5.57  -50.47  -44.90  As2S3
As_native        -4.91  -17.44  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.68  -13.65   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.55   -2.31   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.28  -11.42   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.39   -9.98   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.39  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.40  -43.23   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.63  -42.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.50  -41.78   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.57  -44.96   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.50  -14.62   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.09  -89.80   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.55  -11.89    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.14   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -2.69  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.72  -43.97  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.44  -14.61   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 54.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.080e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.07   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.439e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.177e-002 -1.227e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.975e-005  2.975e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.104e-003  1.104e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.971e-004  Surface charge, eq

Hfo_s         
 2.589e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.694e-005       0.655  1.694e-005      -4.771
Hfo_sOMn+        6.867e-006       0.265  6.867e-006      -5.163
Hfo_sOFe+        1.686e-006       0.065  1.686e-006      -5.773
Hfo_sOH2+        2.706e-007       0.010  2.706e-007      -6.568
Hfo_sOH          1.072e-007       0.004  1.072e-007      -6.970
Hfo_sOHBa+2      1.107e-008       0.000  1.107e-008      -7.956
Hfo_sO-          9.730e-010       0.000  9.731e-010      -9.012

Hfo           
 7.971e-004  Surface charge, eq

Hfo_w         
 1.035e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.942e-004       0.670  6.942e-004      -3.159
Hfo_wOH          2.750e-004       0.266  2.751e-004      -3.561
Hfo_wOFe+        4.036e-005       0.039  4.036e-005      -4.394
Hfo_wOMn+        1.400e-005       0.014  1.400e-005      -4.854
Hfo_wOCa+        5.083e-006       0.005  5.084e-006      -5.294
Hfo_wOMg+        3.229e-006       0.003  3.229e-006      -5.491
Hfo_wO-          2.497e-006       0.002  2.497e-006      -5.603
Hfo_wOFeOH       8.391e-007       0.001  8.391e-007      -6.076
Hfo_wH2AsO3      2.338e-007       0.000  2.338e-007      -6.631
Hfo_wSO4-        1.316e-010       0.000  1.316e-010      -9.881
Hfo_wOHSO4-2     1.040e-010       0.000  1.040e-010      -9.983
Hfo_wOBa+        4.799e-011       0.000  4.799e-011     -10.319
Hfo_wOHAsO4-3    5.174e-016       0.000  5.174e-016     -15.286
Hfo_wHAsO4-      7.381e-017       0.000  7.381e-017     -16.132
Hfo_wH2AsO4      6.028e-018       0.000  6.028e-018     -17.220

Mno           
-2.584e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.999e-030       0.000  2.999e-030     -29.523
Mno_O3Ca         1.861e-031       0.000  1.861e-031     -30.730
Mno_O3-2         1.523e-031       0.000  1.523e-031     -30.817
Mno_O3HMn+       5.332e-032       0.000  5.332e-032     -31.273
Mno_O3H-         6.788e-033       0.000  6.788e-033     -32.168
Mno_O3Na-        3.186e-033       0.000  3.186e-033     -32.497
Mno_O3HCa+       2.887e-033       0.000  2.887e-033     -32.540
Mno_O3Mg         2.528e-033       0.000  2.528e-033     -32.597



Mno_O3Ba         8.268e-034       0.000  8.269e-034     -33.083
Mno_O3HMg+       2.655e-035       0.000  2.656e-035     -34.576
Mno_O3HBa+       2.294e-035       0.000  2.294e-035     -34.639
Mno_O3HNa        1.325e-035       0.000  1.325e-035     -34.878
Mno_O3H2         2.272e-037       0.000  2.272e-037     -36.644
Mno_O3H3+        2.034e-042       0.000  2.034e-042     -41.692
Mno_O3H3Cl       5.019e-045       0.000  5.019e-045     -44.299

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.400e-006  1.400e-006
Ba               5.457e-007  5.457e-007
C                1.267e-002  1.267e-002
Ca               2.589e-003  2.589e-003
Cl               9.873e-005  9.873e-005
Fe               8.237e-005  8.236e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.481e-005  4.481e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.902      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.442e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.250e-003
                       Total CO2 (mol/kg)  =  7.659e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.963e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.25
                               Iterations  =  37
                                  Total H  = 1.110357e+002
                                  Total O  = 5.552605e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.409e-007  1.294e-007    -6.851    -6.888    -0.037
   OH-                   8.508e-008  7.732e-008    -7.070    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.400e-006
   AsS(OH)(HS)-          1.396e-006  1.269e-006    -5.855    -5.897    -0.042
   H3AsO3                3.300e-009  3.306e-009    -8.482    -8.481     0.001
   H2AsO3-               1.990e-011  1.808e-011   -10.701   -10.743    -0.042
   As3S4(HS)2-           5.974e-014  5.429e-014   -13.224   -13.265    -0.042
   H4AsO3+               2.333e-016  2.120e-016   -15.632   -15.674    -0.042
   HAsO3-2               4.087e-019  2.787e-019   -18.389   -18.555    -0.166
   AsO3-3                1.017e-027  4.296e-028   -26.993   -27.367    -0.374
As(5)           1.009e-017
   H2AsO4-               5.890e-018  5.353e-018   -17.230   -17.271    -0.042
   HAsO4-2               4.195e-018  2.861e-018   -17.377   -17.543    -0.166
   H3AsO4                1.380e-022  1.382e-022   -21.860   -21.859     0.001
   AsO4-3                1.171e-022  4.948e-023   -21.931   -22.306    -0.374
Ba              5.457e-007
   Ba+2                  5.249e-007  3.580e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.038e-008  1.852e-008    -7.691    -7.732    -0.042
   BaCO3                 3.610e-010  3.617e-010    -9.442    -9.442     0.001
   BaSO4                 1.099e-011  1.101e-011   -10.959   -10.958     0.001
   BaOH+                 1.031e-013  9.368e-014   -12.987   -13.028    -0.042



C(-4)           5.014e-003
   CH4                   5.014e-003  5.024e-003    -2.300    -2.299     0.001
C(4)            7.659e-003
   HCO3-                 5.923e-003  5.398e-003    -2.227    -2.268    -0.040
   CO2                   1.568e-003  1.572e-003    -2.805    -2.804     0.001
   CaHCO3+               1.283e-004  1.166e-004    -3.892    -3.933    -0.042
   MnHCO3+               1.103e-005  1.002e-005    -4.958    -4.999    -0.042
   FeHCO3+               1.078e-005  9.793e-006    -4.968    -5.009    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.206e-006  3.822e-006    -5.376    -5.418    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.833e-006  1.956e-006    -5.548    -5.709    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.979e-007  5.990e-007    -6.223    -6.223     0.001
   MgCO3                 1.127e-007  1.129e-007    -6.948    -6.947     0.001
   BaHCO3+               2.038e-008  1.852e-008    -7.691    -7.732    -0.042
   NaCO3-                7.909e-009  7.187e-009    -8.102    -8.143    -0.042
   BaCO3                 3.610e-010  3.617e-010    -9.442    -9.442     0.001
Ca              2.589e-003
   Ca+2                  2.455e-003  1.694e-003    -2.610    -2.771    -0.161
   CaHCO3+               1.283e-004  1.166e-004    -3.892    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.069e-008  2.073e-008    -7.684    -7.683     0.001
   CaOH+                 2.389e-009  2.171e-009    -8.622    -8.663    -0.042
   CaHSO4+               1.730e-014  1.572e-014   -13.762   -13.804    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.364e-009  7.601e-009    -8.078    -8.119    -0.042
   FeCl+                 2.468e-009  2.243e-009    -8.608    -8.649    -0.042
   MnCl2                 2.966e-013  2.972e-013   -12.528   -12.527     0.001
   MnCl3-                8.069e-018  7.333e-018   -17.093   -17.135    -0.042
   FeCl+2                8.608e-025  5.870e-025   -24.065   -24.231    -0.166
   FeCl2+                2.585e-028  2.349e-028   -27.588   -27.629    -0.042
   FeCl3                 2.100e-033  2.104e-033   -32.678   -32.677     0.001
Fe(2)           8.237e-005
   Fe(HS)2               4.381e-005  4.390e-005    -4.358    -4.358     0.001
   Fe+2                  2.660e-005  1.814e-005    -4.575    -4.741    -0.166
   FeHCO3+               1.078e-005  9.793e-006    -4.968    -5.009    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.741e-007  2.491e-007    -6.562    -6.604    -0.042
   FeOH+                 4.876e-008  4.431e-008    -7.312    -7.354    -0.042
   FeCl+                 2.468e-009  2.243e-009    -8.608    -8.649    -0.042
   FeSO4                 1.975e-010  1.979e-010    -9.704    -9.704     0.001
   Fe(OH)2               2.907e-012  2.913e-012   -11.537   -11.536     0.001
   Fe(OH)3-              9.197e-016  8.358e-016   -15.036   -15.078    -0.042
   FeHSO4+               1.853e-016  1.684e-016   -15.732   -15.774    -0.042
Fe(3)           5.816e-014
   Fe(OH)2+              3.045e-014  2.767e-014   -13.516   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.134e-016  1.940e-016   -15.671   -15.712    -0.042
   FeOH+2                1.587e-017  1.082e-017   -16.799   -16.966    -0.166
   Fe+3                  5.135e-022  2.170e-022   -21.289   -21.664    -0.374
   FeCl+2                8.608e-025  5.870e-025   -24.065   -24.231    -0.166
   FeSO4+                1.606e-025  1.460e-025   -24.794   -24.836    -0.042
   FeCl2+                2.585e-028  2.349e-028   -27.588   -27.629    -0.042
   Fe(SO4)2-             2.156e-031  1.959e-031   -30.666   -30.708    -0.042
   FeHSO4+2              7.419e-032  5.059e-032   -31.130   -31.296    -0.166
   Fe2(OH)2+4            1.457e-032  3.151e-033   -31.836   -32.501    -0.665
   FeCl3                 2.100e-033  2.104e-033   -32.678   -32.677     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.700   -43.739    -1.039
H(0)            1.509e-009
   H2                    7.546e-010  7.561e-010    -9.122    -9.121     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.147e-012  7.403e-012   -11.089   -11.131    -0.042
Mg              9.154e-005
   Mg+2                  8.722e-005  6.050e-005    -4.059    -4.218    -0.159



   MgHCO3+               4.206e-006  3.822e-006    -5.376    -5.418    -0.042
   MgCO3                 1.127e-007  1.129e-007    -6.948    -6.947     0.001
   MgOH+                 1.867e-009  1.697e-009    -8.729    -8.770    -0.042
   MgSO4                 8.684e-010  8.701e-010    -9.061    -9.060     0.001
Mn(2)           4.481e-005
   Mn+2                  3.054e-005  2.083e-005    -4.515    -4.681    -0.166
   MnHCO3+               1.103e-005  1.002e-005    -4.958    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.364e-009  7.601e-009    -8.078    -8.119    -0.042
   MnOH+                 4.550e-009  4.135e-009    -8.342    -8.384    -0.042
   MnSO4                 2.268e-010  2.272e-010    -9.644    -9.644     0.001
   MnCl2                 2.966e-013  2.972e-013   -12.528   -12.527     0.001
   MnCl3-                8.069e-018  7.333e-018   -17.093   -17.135    -0.042
   Mn(OH)3-              1.674e-019  1.521e-019   -18.776   -18.818    -0.042
Mn(3)           1.908e-034
   Mn+3                  1.908e-034  8.062e-035   -33.719   -34.094    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.461   -83.627    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.872   -96.913    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                5.979e-007  5.990e-007    -6.223    -6.223     0.001
   NaCO3-                7.909e-009  7.187e-009    -8.102    -8.143    -0.042
   NaSO4-                6.677e-011  6.067e-011   -10.175   -10.217    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.138   -74.137     0.001
S(-2)           2.089e-004
   H2S                   5.886e-005  5.897e-005    -4.230    -4.229     0.001
   HS-                   5.734e-005  5.211e-005    -4.242    -4.283    -0.042
   Fe(HS)2               4.381e-005  4.390e-005    -4.358    -4.358     0.001
   AsS(OH)(HS)-          1.396e-006  1.269e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.741e-007  2.491e-007    -6.562    -6.604    -0.042
   S5-2                  1.404e-007  1.023e-007    -6.853    -6.990    -0.137
   S4-2                  8.310e-008  5.968e-008    -7.080    -7.224    -0.144
   S6-2                  7.168e-008  5.294e-008    -7.145    -7.276    -0.132
   S-2                   7.130e-011  4.862e-011   -10.147   -10.313    -0.166
   S3-2                  2.976e-011  2.103e-011   -10.526   -10.677    -0.151
   S2-2                  1.711e-012  1.193e-012   -11.767   -11.923    -0.156
   As3S4(HS)2-           5.974e-014  5.429e-014   -13.224   -13.265    -0.042
S(6)            1.114e-007
   SO4-2                 8.929e-008  6.135e-008    -7.049    -7.212    -0.163
   CaSO4                 2.069e-008  2.073e-008    -7.684    -7.683     0.001
   MgSO4                 8.684e-010  8.701e-010    -9.061    -9.060     0.001
   MnSO4                 2.268e-010  2.272e-010    -9.644    -9.644     0.001
   FeSO4                 1.975e-010  1.979e-010    -9.704    -9.704     0.001
   NaSO4-                6.677e-011  6.067e-011   -10.175   -10.217    -0.042
   BaSO4                 1.099e-011  1.101e-011   -10.959   -10.958     0.001
   KSO4-                 8.147e-012  7.403e-012   -11.089   -11.131    -0.042
   HSO4-                 8.496e-013  7.721e-013   -12.071   -12.112    -0.042
   CaHSO4+               1.730e-014  1.572e-014   -13.762   -13.804    -0.042
   FeHSO4+               1.853e-016  1.684e-016   -15.732   -15.774    -0.042
   FeSO4+                1.606e-025  1.460e-025   -24.794   -24.836    -0.042
   Fe(SO4)2-             2.156e-031  1.959e-031   -30.666   -30.708    -0.042
   FeHSO4+2              7.419e-032  5.059e-032   -31.130   -31.296    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.62   -9.98   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.95  -43.72    8.23  As2O5
As2S3(am)        -5.57  -50.47  -44.90  As2S3
As_native        -4.91  -17.44  -12.53  As



Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.69  -13.66   -9.97  BaSO4
Birnessite      -28.54   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.56   -2.30   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.34   -2.80   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.29  -11.43   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.40   -9.98   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.39  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.42  -43.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.64  -42.85   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.51  -41.79   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.59  -44.98   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.75  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.51  -14.62   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.11  -89.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.56  -11.89    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.24  -74.14   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -2.69  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.72  -43.97  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.44  -14.62   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 55.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.100e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.438e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.165e-002 -1.350e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.980e-005  2.980e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.227e-003  1.227e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.949e-004  Surface charge, eq

Hfo_s         
 2.583e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.690e-005       0.654  1.690e-005      -4.772
Hfo_sOMn+        6.858e-006       0.266  6.858e-006      -5.164
Hfo_sOFe+        1.683e-006       0.065  1.683e-006      -5.774
Hfo_sOH2+        2.695e-007       0.010  2.695e-007      -6.569
Hfo_sOH          1.070e-007       0.004  1.070e-007      -6.971
Hfo_sOHBa+2      1.104e-008       0.000  1.104e-008      -7.957
Hfo_sO-          9.722e-010       0.000  9.722e-010      -9.012

Hfo           
 7.949e-004  Surface charge, eq

Hfo_w         
 1.033e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.922e-004       0.670  6.922e-004      -3.160
Hfo_wOH          2.746e-004       0.266  2.746e-004      -3.561
Hfo_wOFe+        4.034e-005       0.039  4.034e-005      -4.394
Hfo_wOMn+        1.399e-005       0.014  1.399e-005      -4.854
Hfo_wOCa+        5.081e-006       0.005  5.081e-006      -5.294
Hfo_wOMg+        3.230e-006       0.003  3.230e-006      -5.491
Hfo_wO-          2.497e-006       0.002  2.497e-006      -5.603
Hfo_wOFeOH       8.398e-007       0.001  8.399e-007      -6.076
Hfo_wH2AsO3      2.336e-007       0.000  2.336e-007      -6.631



Hfo_wSO4-        1.290e-010       0.000  1.290e-010      -9.889
Hfo_wOHSO4-2     1.021e-010       0.000  1.021e-010      -9.991
Hfo_wOBa+        4.800e-011       0.000  4.800e-011     -10.319
Hfo_wOHAsO4-3    5.168e-016       0.000  5.168e-016     -15.287
Hfo_wHAsO4-      7.351e-017       0.000  7.351e-017     -16.134
Hfo_wH2AsO4      5.995e-018       0.000  5.995e-018     -17.222

Mno           
-1.141e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.323e-033       0.000  1.323e-033     -32.878
Mno_O3Ca         8.211e-035       0.000  8.212e-035     -34.086
Mno_O3-2         6.724e-035       0.000  6.725e-035     -34.172
Mno_O3HMn+       2.349e-035       0.000  2.349e-035     -34.629
Mno_O3H-         2.992e-036       0.000  2.993e-036     -35.524
Mno_O3Na-        1.407e-036       0.000  1.407e-036     -35.852
Mno_O3HCa+       1.272e-036       0.000  1.272e-036     -35.896
Mno_O3Mg         1.116e-036       0.000  1.116e-036     -35.952
Mno_O3Ba         3.651e-037       0.000  3.651e-037     -36.438
Mno_O3HMg+       1.171e-038       0.000  1.171e-038     -37.932
Mno_O3HBa+       1.011e-038       0.000  1.011e-038     -37.995
Mno_O3HNa        5.841e-039       0.000  5.841e-039     -38.234
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        8.942e-046       0.000  8.942e-046     -45.049
Mno_O3H3Cl       2.206e-048       0.000  2.206e-048     -47.656

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.400e-006  1.400e-006
Ba               5.457e-007  5.457e-007
C                1.275e-002  1.275e-002
Ca               2.587e-003  2.587e-003
Cl               9.873e-005  9.873e-005
Fe               8.235e-005  8.235e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.478e-005  4.478e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.889      Charge balance
                                       pe  =  -3.904      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.436e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.245e-003
                       Total CO2 (mol/kg)  =  7.649e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.942e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.24
                               Iterations  =  31
                                  Total H  = 1.110362e+002
                                  Total O  = 5.552612e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.407e-007  1.293e-007    -6.852    -6.889    -0.037
   OH-                   8.521e-008  7.743e-008    -7.070    -7.111    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.400e-006
   AsS(OH)(HS)-          1.396e-006  1.269e-006    -5.855    -5.897    -0.042
   H3AsO3                3.302e-009  3.308e-009    -8.481    -8.480     0.001
   H2AsO3-               1.994e-011  1.812e-011   -10.700   -10.742    -0.042
   As3S4(HS)2-           5.959e-014  5.415e-014   -13.225   -13.266    -0.042
   H4AsO3+               2.331e-016  2.119e-016   -15.632   -15.674    -0.042
   HAsO3-2               4.102e-019  2.797e-019   -18.387   -18.553    -0.166
   AsO3-3                1.022e-027  4.318e-028   -26.991   -27.365    -0.374
As(5)           1.007e-017
   H2AsO4-               5.875e-018  5.339e-018   -17.231   -17.273    -0.042
   HAsO4-2               4.190e-018  2.858e-018   -17.378   -17.544    -0.166
   H3AsO4                1.374e-022  1.377e-022   -21.862   -21.861     0.001
   AsO4-3                1.171e-022  4.950e-023   -21.931   -22.305    -0.374
Ba              5.457e-007
   Ba+2                  5.250e-007  3.580e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.037e-008  1.851e-008    -7.691    -7.733    -0.042
   BaCO3                 3.613e-010  3.620e-010    -9.442    -9.441     0.001
   BaSO4                 1.080e-011  1.082e-011   -10.967   -10.966     0.001
   BaOH+                 1.033e-013  9.384e-014   -12.986   -13.028    -0.042
C(-4)           5.099e-003
   CH4                   5.099e-003  5.109e-003    -2.293    -2.292     0.001
C(4)            7.649e-003
   HCO3-                 5.917e-003  5.393e-003    -2.228    -2.268    -0.040
   CO2                   1.565e-003  1.568e-003    -2.806    -2.805     0.001
   CaHCO3+               1.281e-004  1.164e-004    -3.892    -3.934    -0.042
   MnHCO3+               1.101e-005  1.001e-005    -4.958    -5.000    -0.042
   FeHCO3+               1.076e-005  9.779e-006    -4.968    -5.010    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.202e-006  3.819e-006    -5.377    -5.418    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.835e-006  1.957e-006    -5.548    -5.708    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.973e-007  5.985e-007    -6.224    -6.223     0.001
   MgCO3                 1.128e-007  1.130e-007    -6.948    -6.947     0.001
   BaHCO3+               2.037e-008  1.851e-008    -7.691    -7.733    -0.042
   NaCO3-                7.913e-009  7.191e-009    -8.102    -8.143    -0.042
   BaCO3                 3.613e-010  3.620e-010    -9.442    -9.441     0.001
Ca              2.587e-003
   Ca+2                  2.454e-003  1.693e-003    -2.610    -2.771    -0.161
   CaHCO3+               1.281e-004  1.164e-004    -3.892    -3.934    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.033e-008  2.037e-008    -7.692    -7.691     0.001
   CaOH+                 2.391e-009  2.173e-009    -8.621    -8.663    -0.042
   CaHSO4+               1.697e-014  1.542e-014   -13.770   -13.812    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.360e-009  7.597e-009    -8.078    -8.119    -0.042
   FeCl+                 2.467e-009  2.242e-009    -8.608    -8.649    -0.042
   MnCl2                 2.965e-013  2.971e-013   -12.528   -12.527     0.001
   MnCl3-                8.066e-018  7.330e-018   -17.093   -17.135    -0.042
   FeCl+2                8.570e-025  5.845e-025   -24.067   -24.233    -0.166
   FeCl2+                2.574e-028  2.339e-028   -27.589   -27.631    -0.042
   FeCl3                 2.091e-033  2.095e-033   -32.680   -32.679     0.001
Fe(2)           8.235e-005
   Fe(HS)2               4.383e-005  4.391e-005    -4.358    -4.357     0.001
   Fe+2                  2.658e-005  1.813e-005    -4.575    -4.742    -0.166
   FeHCO3+               1.076e-005  9.779e-006    -4.968    -5.010    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.743e-007  2.493e-007    -6.562    -6.603    -0.042
   FeOH+                 4.880e-008  4.435e-008    -7.312    -7.353    -0.042
   FeCl+                 2.467e-009  2.242e-009    -8.608    -8.649    -0.042
   FeSO4                 1.940e-010  1.944e-010    -9.712    -9.711     0.001
   Fe(OH)2               2.914e-012  2.920e-012   -11.536   -11.535     0.001
   Fe(OH)3-              9.232e-016  8.390e-016   -15.035   -15.076    -0.042



   FeHSO4+               1.818e-016  1.652e-016   -15.740   -15.782    -0.042
Fe(3)           5.812e-014
   Fe(OH)2+              3.041e-014  2.763e-014   -13.517   -13.559    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.137e-016  1.942e-016   -15.670   -15.712    -0.042
   FeOH+2                1.582e-017  1.079e-017   -16.801   -16.967    -0.166
   Fe+3                  5.111e-022  2.160e-022   -21.291   -21.665    -0.374
   FeCl+2                8.570e-025  5.845e-025   -24.067   -24.233    -0.166
   FeSO4+                1.572e-025  1.428e-025   -24.804   -24.845    -0.042
   FeCl2+                2.574e-028  2.339e-028   -27.589   -27.631    -0.042
   Fe(SO4)2-             2.074e-031  1.885e-031   -30.683   -30.725    -0.042
   FeHSO4+2              7.249e-032  4.944e-032   -31.140   -31.306    -0.166
   Fe2(OH)2+4            1.448e-032  3.133e-033   -31.839   -32.504    -0.665
   FeCl3                 2.091e-033  2.095e-033   -32.680   -32.679     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.704   -43.743    -1.039
H(0)            1.516e-009
   H2                    7.582e-010  7.597e-010    -9.120    -9.119     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.008e-012  7.277e-012   -11.096   -11.138    -0.042
Mg              9.154e-005
   Mg+2                  8.723e-005  6.051e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.202e-006  3.819e-006    -5.377    -5.418    -0.042
   MgCO3                 1.128e-007  1.130e-007    -6.948    -6.947     0.001
   MgOH+                 1.870e-009  1.699e-009    -8.728    -8.770    -0.042
   MgSO4                 8.538e-010  8.554e-010    -9.069    -9.068     0.001
Mn(2)           4.478e-005
   Mn+2                  3.052e-005  2.082e-005    -4.515    -4.682    -0.166
   MnHCO3+               1.101e-005  1.001e-005    -4.958    -5.000    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.360e-009  7.597e-009    -8.078    -8.119    -0.042
   MnOH+                 4.554e-009  4.139e-009    -8.342    -8.383    -0.042
   MnSO4                 2.228e-010  2.232e-010    -9.652    -9.651     0.001
   MnCl2                 2.965e-013  2.971e-013   -12.528   -12.527     0.001
   MnCl3-                8.066e-018  7.330e-018   -17.093   -17.135    -0.042
   Mn(OH)3-              1.680e-019  1.527e-019   -18.775   -18.816    -0.042
Mn(3)           1.899e-034
   Mn+3                  1.899e-034  8.027e-035   -33.721   -34.095    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.463   -83.629    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.875   -96.917    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                5.973e-007  5.985e-007    -6.224    -6.223     0.001
   NaCO3-                7.913e-009  7.191e-009    -8.102    -8.143    -0.042
   NaSO4-                6.563e-011  5.964e-011   -10.183   -10.224    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.142   -74.141     0.001
S(-2)           2.089e-004
   H2S                   5.880e-005  5.891e-005    -4.231    -4.230     0.001
   HS-                   5.736e-005  5.213e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.383e-005  4.391e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          1.396e-006  1.269e-006    -5.855    -5.897    -0.042
   Fe(HS)3-              2.743e-007  2.493e-007    -6.562    -6.603    -0.042
   S5-2                  1.406e-007  1.025e-007    -6.852    -6.989    -0.137
   S4-2                  8.326e-008  5.979e-008    -7.080    -7.223    -0.144
   S6-2                  7.182e-008  5.305e-008    -7.144    -7.275    -0.132
   S-2                   7.143e-011  4.871e-011   -10.146   -10.312    -0.166
   S3-2                  2.981e-011  2.107e-011   -10.526   -10.676    -0.151
   S2-2                  1.714e-012  1.196e-012   -11.766   -11.922    -0.156
   As3S4(HS)2-           5.959e-014  5.415e-014   -13.225   -13.266    -0.042
S(6)            1.094e-007
   SO4-2                 8.775e-008  6.030e-008    -7.057    -7.220    -0.163
   CaSO4                 2.033e-008  2.037e-008    -7.692    -7.691     0.001
   MgSO4                 8.538e-010  8.554e-010    -9.069    -9.068     0.001
   MnSO4                 2.228e-010  2.232e-010    -9.652    -9.651     0.001



   FeSO4                 1.940e-010  1.944e-010    -9.712    -9.711     0.001
   NaSO4-                6.563e-011  5.964e-011   -10.183   -10.224    -0.042
   BaSO4                 1.080e-011  1.082e-011   -10.967   -10.966     0.001
   KSO4-                 8.008e-012  7.277e-012   -11.096   -11.138    -0.042
   HSO4-                 8.339e-013  7.578e-013   -12.079   -12.120    -0.042
   CaHSO4+               1.697e-014  1.542e-014   -13.770   -13.812    -0.042
   FeHSO4+               1.818e-016  1.652e-016   -15.740   -15.782    -0.042
   FeSO4+                1.572e-025  1.428e-025   -24.804   -24.845    -0.042
   Fe(SO4)2-             2.074e-031  1.885e-031   -30.683   -30.725    -0.042
   FeHSO4+2              7.249e-032  4.944e-032   -31.140   -31.306    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.63   -9.99   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.95  -43.72    8.23  As2O5
As2S3(am)        -5.57  -50.47  -44.90  As2S3
As_native        -4.90  -17.43  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.70  -13.67   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.57   -2.29   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.34   -2.80   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.30  -11.44   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.41   -9.99   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.39  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.43  -43.26   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.66  -42.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.53  -41.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.60  -44.99   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O
Mirabilite      -13.52  -14.63   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.14  -89.85   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.57  -11.90    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3



Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -4.17  -50.47  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.69  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.72  -43.97  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.45  -14.63   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 56.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.120e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.436e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.153e-002 -1.473e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.986e-005  2.986e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.350e-003  1.350e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.928e-004  Surface charge, eq

Hfo_s         
 2.576e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.685e-005       0.654  1.685e-005      -4.773
Hfo_sOMn+        6.848e-006       0.266  6.848e-006      -5.164



Hfo_sOFe+        1.681e-006       0.065  1.681e-006      -5.774
Hfo_sOH2+        2.685e-007       0.010  2.685e-007      -6.571
Hfo_sOH          1.067e-007       0.004  1.067e-007      -6.972
Hfo_sOHBa+2      1.102e-008       0.000  1.102e-008      -7.958
Hfo_sO-          9.713e-010       0.000  9.713e-010      -9.013

Hfo           
 7.928e-004  Surface charge, eq

Hfo_w         
 1.031e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.901e-004       0.670  6.902e-004      -3.161
Hfo_wOH          2.742e-004       0.266  2.742e-004      -3.562
Hfo_wOFe+        4.032e-005       0.039  4.032e-005      -4.394
Hfo_wOMn+        1.398e-005       0.014  1.398e-005      -4.854
Hfo_wOCa+        5.078e-006       0.005  5.078e-006      -5.294
Hfo_wOMg+        3.230e-006       0.003  3.230e-006      -5.491
Hfo_wO-          2.496e-006       0.002  2.496e-006      -5.603
Hfo_wOFeOH       8.406e-007       0.001  8.406e-007      -6.075
Hfo_wH2AsO3      2.334e-007       0.000  2.334e-007      -6.632
Hfo_wSO4-        1.265e-010       0.000  1.265e-010      -9.898
Hfo_wOHSO4-2     1.003e-010       0.000  1.003e-010      -9.999
Hfo_wOBa+        4.801e-011       0.000  4.801e-011     -10.319
Hfo_wOHAsO4-3    5.162e-016       0.000  5.162e-016     -15.287
Hfo_wHAsO4-      7.321e-017       0.000  7.321e-017     -16.135
Hfo_wH2AsO4      5.962e-018       0.000  5.962e-018     -17.225

Mno           
-1.145e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.326e-028       0.000  1.327e-028     -27.877
Mno_O3Ca         8.231e-030       0.000  8.231e-030     -29.085
Mno_O3-2         6.744e-030       0.000  6.744e-030     -29.171
Mno_O3HMn+       2.351e-030       0.000  2.352e-030     -29.629
Mno_O3H-         2.997e-031       0.000  2.997e-031     -30.523
Mno_O3Na-        1.411e-031       0.000  1.411e-031     -30.851
Mno_O3HCa+       1.273e-031       0.000  1.273e-031     -30.895
Mno_O3Mg         1.120e-031       0.000  1.120e-031     -30.951
Mno_O3Ba         3.662e-032       0.000  3.662e-032     -31.436
Mno_O3HMg+       1.173e-033       0.000  1.173e-033     -32.931
Mno_O3HBa+       1.013e-033       0.000  1.013e-033     -32.994
Mno_O3HNa        5.849e-034       0.000  5.849e-034     -33.233
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.929e-041       0.000  8.929e-041     -40.049
Mno_O3H3Cl       2.203e-043       0.000  2.203e-043     -42.657

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.400e-006  1.400e-006
Ba               5.457e-007  5.457e-007
C                1.282e-002  1.282e-002
Ca               2.586e-003  2.585e-003
Cl               9.873e-005  9.873e-005
Fe               8.233e-005  8.233e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.474e-005  4.474e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.889      Charge balance
                                       pe  =  -3.906      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.430e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.239e-003
                       Total CO2 (mol/kg)  =  7.639e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.920e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.22
                               Iterations  =  32
                                  Total H  = 1.110367e+002
                                  Total O  = 5.552619e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.405e-007  1.291e-007    -6.852    -6.889    -0.037
   OH-                   8.533e-008  7.754e-008    -7.069    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.400e-006
   AsS(OH)(HS)-          1.397e-006  1.269e-006    -5.855    -5.896    -0.042
   H3AsO3                3.304e-009  3.311e-009    -8.481    -8.480     0.001
   H2AsO3-               1.998e-011  1.816e-011   -10.699   -10.741    -0.042
   As3S4(HS)2-           5.945e-014  5.402e-014   -13.226   -13.267    -0.042
   H4AsO3+               2.330e-016  2.117e-016   -15.633   -15.674    -0.042
   HAsO3-2               4.116e-019  2.807e-019   -18.386   -18.552    -0.166
   AsO3-3                1.026e-027  4.340e-028   -26.989   -27.363    -0.374
As(5)           1.004e-017
   H2AsO4-               5.860e-018  5.325e-018   -17.232   -17.274    -0.042
   HAsO4-2               4.185e-018  2.854e-018   -17.378   -17.544    -0.166
   H3AsO4                1.369e-022  1.371e-022   -21.864   -21.863     0.001
   AsO4-3                1.171e-022  4.951e-023   -21.931   -22.305    -0.374
Ba              5.457e-007
   Ba+2                  5.250e-007  3.581e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.035e-008  1.850e-008    -7.691    -7.733    -0.042
   BaCO3                 3.615e-010  3.622e-010    -9.442    -9.441     0.001
   BaSO4                 1.062e-011  1.064e-011   -10.974   -10.973     0.001
   BaOH+                 1.034e-013  9.399e-014   -12.985   -13.027    -0.042
C(-4)           5.184e-003
   CH4                   5.184e-003  5.194e-003    -2.285    -2.285     0.001
C(4)            7.639e-003
   HCO3-                 5.911e-003  5.389e-003    -2.228    -2.269    -0.040
   CO2                   1.561e-003  1.564e-003    -2.807    -2.806     0.001
   CaHCO3+               1.279e-004  1.163e-004    -3.893    -3.935    -0.042
   MnHCO3+               1.100e-005  9.992e-006    -4.959    -5.000    -0.042
   FeHCO3+               1.074e-005  9.765e-006    -4.969    -5.010    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.199e-006  3.816e-006    -5.377    -5.418    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.836e-006  1.958e-006    -5.547    -5.708    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.968e-007  5.980e-007    -6.224    -6.223     0.001
   MgCO3                 1.129e-007  1.131e-007    -6.947    -6.947     0.001
   BaHCO3+               2.035e-008  1.850e-008    -7.691    -7.733    -0.042
   NaCO3-                7.917e-009  7.195e-009    -8.101    -8.143    -0.042
   BaCO3                 3.615e-010  3.622e-010    -9.442    -9.441     0.001
Ca              2.586e-003
   Ca+2                  2.452e-003  1.692e-003    -2.610    -2.772    -0.161
   CaHCO3+               1.279e-004  1.163e-004    -3.893    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.998e-008  2.001e-008    -7.699    -7.699     0.001



   CaOH+                 2.393e-009  2.175e-009    -8.621    -8.663    -0.042
   CaHSO4+               1.665e-014  1.513e-014   -13.779   -13.820    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.355e-009  7.593e-009    -8.078    -8.120    -0.042
   FeCl+                 2.466e-009  2.241e-009    -8.608    -8.650    -0.042
   MnCl2                 2.964e-013  2.969e-013   -12.528   -12.527     0.001
   MnCl3-                8.062e-018  7.326e-018   -17.094   -17.135    -0.042
   FeCl+2                8.532e-025  5.820e-025   -24.069   -24.235    -0.166
   FeCl2+                2.563e-028  2.329e-028   -27.591   -27.633    -0.042
   FeCl3                 2.082e-033  2.086e-033   -32.681   -32.681     0.001
Fe(2)           8.233e-005
   Fe(HS)2               4.384e-005  4.393e-005    -4.358    -4.357     0.001
   Fe+2                  2.657e-005  1.812e-005    -4.576    -4.742    -0.166
   FeHCO3+               1.074e-005  9.765e-006    -4.969    -5.010    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.745e-007  2.495e-007    -6.561    -6.603    -0.042
   FeOH+                 4.884e-008  4.439e-008    -7.311    -7.353    -0.042
   FeCl+                 2.466e-009  2.241e-009    -8.608    -8.650    -0.042
   FeSO4                 1.907e-010  1.911e-010    -9.720    -9.719     0.001
   Fe(OH)2               2.921e-012  2.926e-012   -11.535   -11.534     0.001
   Fe(OH)3-              9.267e-016  8.422e-016   -15.033   -15.075    -0.042
   FeHSO4+               1.784e-016  1.621e-016   -15.749   -15.790    -0.042
Fe(3)           5.807e-014
   Fe(OH)2+              3.036e-014  2.759e-014   -13.518   -13.559    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.140e-016  1.945e-016   -15.670   -15.711    -0.042
   FeOH+2                1.577e-017  1.076e-017   -16.802   -16.968    -0.166
   Fe+3                  5.088e-022  2.151e-022   -21.293   -21.667    -0.374
   FeCl+2                8.532e-025  5.820e-025   -24.069   -24.235    -0.166
   FeSO4+                1.539e-025  1.398e-025   -24.813   -24.854    -0.042
   FeCl2+                2.563e-028  2.329e-028   -27.591   -27.633    -0.042
   Fe(SO4)2-             1.996e-031  1.814e-031   -30.700   -30.741    -0.042
   FeHSO4+2              7.086e-032  4.833e-032   -31.150   -31.316    -0.166
   Fe2(OH)2+4            1.439e-032  3.115e-033   -31.842   -32.507    -0.665
   FeCl3                 2.082e-033  2.086e-033   -32.681   -32.681     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.707   -43.746    -1.039
H(0)            1.524e-009
   H2                    7.618e-010  7.633e-010    -9.118    -9.117     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 7.873e-012  7.155e-012   -11.104   -11.145    -0.042
Mg              9.154e-005
   Mg+2                  8.723e-005  6.052e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.199e-006  3.816e-006    -5.377    -5.418    -0.042
   MgCO3                 1.129e-007  1.131e-007    -6.947    -6.947     0.001
   MgOH+                 1.873e-009  1.702e-009    -8.727    -8.769    -0.042
   MgSO4                 8.395e-010  8.412e-010    -9.076    -9.075     0.001
Mn(2)           4.474e-005
   Mn+2                  3.050e-005  2.081e-005    -4.516    -4.682    -0.166
   MnHCO3+               1.100e-005  9.992e-006    -4.959    -5.000    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.355e-009  7.593e-009    -8.078    -8.120    -0.042
   MnOH+                 4.558e-009  4.143e-009    -8.341    -8.383    -0.042
   MnSO4                 2.189e-010  2.194e-010    -9.660    -9.659     0.001
   MnCl2                 2.964e-013  2.969e-013   -12.528   -12.527     0.001
   MnCl3-                8.062e-018  7.326e-018   -17.094   -17.135    -0.042
   Mn(OH)3-              1.686e-019  1.533e-019   -18.773   -18.815    -0.042
Mn(3)           1.890e-034
   Mn+3                  1.890e-034  7.992e-035   -33.723   -34.097    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.465   -83.631    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.879   -96.920    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                5.968e-007  5.980e-007    -6.224    -6.223     0.001



   NaCO3-                7.917e-009  7.195e-009    -8.101    -8.143    -0.042
   NaSO4-                6.453e-011  5.864e-011   -10.190   -10.232    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.146   -74.146     0.001
S(-2)           2.089e-004
   H2S                   5.874e-005  5.885e-005    -4.231    -4.230     0.001
   HS-                   5.739e-005  5.215e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.384e-005  4.393e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          1.397e-006  1.269e-006    -5.855    -5.896    -0.042
   Fe(HS)3-              2.745e-007  2.495e-007    -6.561    -6.603    -0.042
   S5-2                  1.409e-007  1.027e-007    -6.851    -6.989    -0.137
   S4-2                  8.340e-008  5.991e-008    -7.079    -7.223    -0.144
   S6-2                  7.195e-008  5.315e-008    -7.143    -7.275    -0.132
   S-2                   7.155e-011  4.881e-011   -10.145   -10.312    -0.166
   S3-2                  2.987e-011  2.111e-011   -10.525   -10.676    -0.151
   S2-2                  1.717e-012  1.198e-012   -11.765   -11.922    -0.156
   As3S4(HS)2-           5.945e-014  5.402e-014   -13.226   -13.267    -0.042
S(6)            1.076e-007
   SO4-2                 8.627e-008  5.929e-008    -7.064    -7.227    -0.163
   CaSO4                 1.998e-008  2.001e-008    -7.699    -7.699     0.001
   MgSO4                 8.395e-010  8.412e-010    -9.076    -9.075     0.001
   MnSO4                 2.189e-010  2.194e-010    -9.660    -9.659     0.001
   FeSO4                 1.907e-010  1.911e-010    -9.720    -9.719     0.001
   NaSO4-                6.453e-011  5.864e-011   -10.190   -10.232    -0.042
   BaSO4                 1.062e-011  1.064e-011   -10.974   -10.973     0.001
   KSO4-                 7.873e-012  7.155e-012   -11.104   -11.145    -0.042
   HSO4-                 8.187e-013  7.440e-013   -12.087   -12.128    -0.042
   CaHSO4+               1.665e-014  1.513e-014   -13.779   -13.820    -0.042
   FeHSO4+               1.784e-016  1.621e-016   -15.749   -15.790    -0.042
   FeSO4+                1.539e-025  1.398e-025   -24.813   -24.854    -0.042
   Fe(SO4)2-             1.996e-031  1.814e-031   -30.700   -30.741    -0.042
   FeHSO4+2              7.086e-032  4.833e-032   -31.150   -31.316    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.00   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.95  -43.73    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.90  -17.43  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.70  -13.67   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.31  -11.45   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.42  -10.00   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S



Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.45  -43.28   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.68  -42.89   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.55  -41.83   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.62  -45.01   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.52  -14.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.16  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.58  -11.91    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.25  -74.15   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.69  -22.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.72  -43.97  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.46  -14.64   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 57.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.140e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.434e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.140e-002 -1.595e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.991e-005  2.991e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.473e-003  1.473e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.906e-004  Surface charge, eq

Hfo_s         
 2.570e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.680e-005       0.654  1.680e-005      -4.775
Hfo_sOMn+        6.838e-006       0.266  6.838e-006      -5.165
Hfo_sOFe+        1.679e-006       0.065  1.679e-006      -5.775
Hfo_sOH2+        2.675e-007       0.010  2.675e-007      -6.573
Hfo_sOH          1.065e-007       0.004  1.065e-007      -6.973
Hfo_sOHBa+2      1.100e-008       0.000  1.100e-008      -7.959
Hfo_sO-          9.704e-010       0.000  9.704e-010      -9.013

Hfo           
 7.906e-004  Surface charge, eq

Hfo_w         
 1.028e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.881e-004       0.669  6.881e-004      -3.162
Hfo_wOH          2.738e-004       0.266  2.738e-004      -3.563
Hfo_wOFe+        4.029e-005       0.039  4.030e-005      -4.395
Hfo_wOMn+        1.397e-005       0.014  1.397e-005      -4.855
Hfo_wOCa+        5.075e-006       0.005  5.075e-006      -5.295
Hfo_wOMg+        3.230e-006       0.003  3.230e-006      -5.491
Hfo_wO-          2.496e-006       0.002  2.496e-006      -5.603
Hfo_wOFeOH       8.413e-007       0.001  8.413e-007      -6.075
Hfo_wH2AsO3      2.332e-007       0.000  2.333e-007      -6.632
Hfo_wSO4-        1.240e-010       0.000  1.240e-010      -9.906
Hfo_wOHSO4-2     9.845e-011       0.000  9.845e-011     -10.007
Hfo_wOBa+        4.801e-011       0.000  4.801e-011     -10.319
Hfo_wOHAsO4-3    5.156e-016       0.000  5.156e-016     -15.288
Hfo_wHAsO4-      7.292e-017       0.000  7.292e-017     -16.137
Hfo_wH2AsO4      5.929e-018       0.000  5.930e-018     -17.227

Mno           
-3.159e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.657e-030       0.000  3.658e-030     -29.437
Mno_O3Ca         2.269e-031       0.000  2.269e-031     -30.644
Mno_O3-2         1.860e-031       0.000  1.860e-031     -30.730
Mno_O3HMn+       6.474e-032       0.000  6.475e-032     -31.189
Mno_O3H-         8.255e-033       0.000  8.256e-033     -32.083
Mno_O3Na-        3.892e-033       0.000  3.892e-033     -32.410
Mno_O3HCa+       3.505e-033       0.000  3.505e-033     -32.455
Mno_O3Mg         3.089e-033       0.000  3.089e-033     -32.510
Mno_O3Ba         1.010e-033       0.000  1.010e-033     -32.995



Mno_O3HMg+       3.231e-035       0.000  3.231e-035     -34.491
Mno_O3HBa+       2.791e-035       0.000  2.791e-035     -34.554
Mno_O3HNa        1.611e-035       0.000  1.611e-035     -34.793
Mno_O3H2         2.751e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.453e-042       0.000  2.453e-042     -41.610
Mno_O3H3Cl       6.052e-045       0.000  6.052e-045     -44.218

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.400e-006  1.400e-006
Ba               5.458e-007  5.457e-007
C                1.290e-002  1.290e-002
Ca               2.584e-003  2.584e-003
Cl               9.873e-005  9.873e-005
Fe               8.232e-005  8.232e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.471e-005  4.471e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.890      Charge balance
                                       pe  =  -3.907      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.424e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.233e-003
                       Total CO2 (mol/kg)  =  7.630e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.899e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.20
                               Iterations  =  37
                                  Total H  = 1.110373e+002
                                  Total O  = 5.552626e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.403e-007  1.289e-007    -6.853    -6.890    -0.037
   OH-                   8.544e-008  7.765e-008    -7.068    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.400e-006
   AsS(OH)(HS)-          1.397e-006  1.269e-006    -5.855    -5.896    -0.042
   H3AsO3                3.307e-009  3.313e-009    -8.481    -8.480     0.001
   H2AsO3-               2.002e-011  1.820e-011   -10.698   -10.740    -0.042
   As3S4(HS)2-           5.931e-014  5.390e-014   -13.227   -13.268    -0.042
   H4AsO3+               2.328e-016  2.116e-016   -15.633   -15.675    -0.042
   HAsO3-2               4.130e-019  2.817e-019   -18.384   -18.550    -0.166
   AsO3-3                1.031e-027  4.362e-028   -26.987   -27.360    -0.374
As(5)           1.002e-017
   H2AsO4-               5.845e-018  5.312e-018   -17.233   -17.275    -0.042
   HAsO4-2               4.180e-018  2.851e-018   -17.379   -17.545    -0.166
   H3AsO4                1.363e-022  1.366e-022   -21.865   -21.865     0.001
   AsO4-3                1.171e-022  4.953e-023   -21.931   -22.305    -0.374
Ba              5.458e-007
   Ba+2                  5.250e-007  3.582e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.034e-008  1.848e-008    -7.692    -7.733    -0.042
   BaCO3                 3.618e-010  3.625e-010    -9.442    -9.441     0.001
   BaSO4                 1.045e-011  1.047e-011   -10.981   -10.980     0.001
   BaOH+                 1.036e-013  9.414e-014   -12.985   -13.026    -0.042
C(-4)           5.268e-003



   CH4                   5.268e-003  5.279e-003    -2.278    -2.277     0.001
C(4)            7.630e-003
   HCO3-                 5.906e-003  5.384e-003    -2.229    -2.269    -0.040
   CO2                   1.557e-003  1.560e-003    -2.808    -2.807     0.001
   CaHCO3+               1.278e-004  1.161e-004    -3.894    -3.935    -0.042
   MnHCO3+               1.098e-005  9.978e-006    -4.959    -5.001    -0.042
   FeHCO3+               1.073e-005  9.751e-006    -4.969    -5.011    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.196e-006  3.813e-006    -5.377    -5.419    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.837e-006  1.959e-006    -5.547    -5.708    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.963e-007  5.975e-007    -6.225    -6.224     0.001
   MgCO3                 1.129e-007  1.131e-007    -6.947    -6.946     0.001
   BaHCO3+               2.034e-008  1.848e-008    -7.692    -7.733    -0.042
   NaCO3-                7.921e-009  7.199e-009    -8.101    -8.143    -0.042
   BaCO3                 3.618e-010  3.625e-010    -9.442    -9.441     0.001
Ca              2.584e-003
   Ca+2                  2.450e-003  1.691e-003    -2.611    -2.772    -0.161
   CaHCO3+               1.278e-004  1.161e-004    -3.894    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.964e-008  1.967e-008    -7.707    -7.706     0.001
   CaOH+                 2.395e-009  2.177e-009    -8.621    -8.662    -0.042
   CaHSO4+               1.635e-014  1.485e-014   -13.787   -13.828    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.351e-009  7.590e-009    -8.078    -8.120    -0.042
   FeCl+                 2.465e-009  2.240e-009    -8.608    -8.650    -0.042
   MnCl2                 2.962e-013  2.968e-013   -12.528   -12.528     0.001
   MnCl3-                8.058e-018  7.323e-018   -17.094   -17.135    -0.042
   FeCl+2                8.495e-025  5.795e-025   -24.071   -24.237    -0.166
   FeCl2+                2.552e-028  2.319e-028   -27.593   -27.635    -0.042
   FeCl3                 2.074e-033  2.078e-033   -32.683   -32.682     0.001
Fe(2)           8.232e-005
   Fe(HS)2               4.386e-005  4.395e-005    -4.358    -4.357     0.001
   Fe+2                  2.655e-005  1.811e-005    -4.576    -4.742    -0.166
   FeHCO3+               1.073e-005  9.751e-006    -4.969    -5.011    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.747e-007  2.497e-007    -6.561    -6.603    -0.042
   FeOH+                 4.889e-008  4.443e-008    -7.311    -7.352    -0.042
   FeCl+                 2.465e-009  2.240e-009    -8.608    -8.650    -0.042
   FeSO4                 1.874e-010  1.878e-010    -9.727    -9.726     0.001
   Fe(OH)2               2.928e-012  2.933e-012   -11.534   -11.533     0.001
   Fe(OH)3-              9.302e-016  8.453e-016   -15.031   -15.073    -0.042
   FeHSO4+               1.751e-016  1.591e-016   -15.757   -15.798    -0.042
Fe(3)           5.803e-014
   Fe(OH)2+              3.032e-014  2.755e-014   -13.518   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.143e-016  1.948e-016   -15.669   -15.710    -0.042
   FeOH+2                1.573e-017  1.073e-017   -16.803   -16.969    -0.166
   Fe+3                  5.065e-022  2.142e-022   -21.295   -21.669    -0.374
   FeCl+2                8.495e-025  5.795e-025   -24.071   -24.237    -0.166
   FeSO4+                1.507e-025  1.370e-025   -24.822   -24.863    -0.042
   FeCl2+                2.552e-028  2.319e-028   -27.593   -27.635    -0.042
   Fe(SO4)2-             1.922e-031  1.747e-031   -30.716   -30.758    -0.042
   FeHSO4+2              6.929e-032  4.727e-032   -31.159   -31.325    -0.166
   Fe2(OH)2+4            1.430e-032  3.098e-033   -31.845   -32.509    -0.664
   FeCl3                 2.074e-033  2.078e-033   -32.683   -32.682     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.711   -43.749    -1.038
H(0)            1.531e-009
   H2                    7.653e-010  7.668e-010    -9.116    -9.115     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 7.743e-012  7.037e-012   -11.111   -11.153    -0.042
Mg              9.154e-005
   Mg+2                  8.723e-005  6.053e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.196e-006  3.813e-006    -5.377    -5.419    -0.042



   MgCO3                 1.129e-007  1.131e-007    -6.947    -6.946     0.001
   MgOH+                 1.876e-009  1.705e-009    -8.727    -8.768    -0.042
   MgSO4                 8.258e-010  8.274e-010    -9.083    -9.082     0.001
Mn(2)           4.471e-005
   Mn+2                  3.048e-005  2.080e-005    -4.516    -4.682    -0.166
   MnHCO3+               1.098e-005  9.978e-006    -4.959    -5.001    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.351e-009  7.590e-009    -8.078    -8.120    -0.042
   MnOH+                 4.562e-009  4.146e-009    -8.341    -8.382    -0.042
   MnSO4                 2.152e-010  2.156e-010    -9.667    -9.666     0.001
   MnCl2                 2.962e-013  2.968e-013   -12.528   -12.528     0.001
   MnCl3-                8.058e-018  7.323e-018   -17.094   -17.135    -0.042
   Mn(OH)3-              1.693e-019  1.538e-019   -18.771   -18.813    -0.042
Mn(3)           1.882e-034
   Mn+3                  1.882e-034  7.958e-035   -33.725   -34.099    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.467   -83.633    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.882   -96.924    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.973e-004    -3.664    -3.705    -0.041
   NaHCO3                5.963e-007  5.975e-007    -6.225    -6.224     0.001
   NaCO3-                7.921e-009  7.199e-009    -8.101    -8.143    -0.042
   NaSO4-                6.346e-011  5.767e-011   -10.198   -10.239    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.150   -74.150     0.001
S(-2)           2.089e-004
   H2S                   5.868e-005  5.880e-005    -4.231    -4.231     0.001
   HS-                   5.741e-005  5.218e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.386e-005  4.395e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          1.397e-006  1.269e-006    -5.855    -5.896    -0.042
   Fe(HS)3-              2.747e-007  2.497e-007    -6.561    -6.603    -0.042
   S5-2                  1.411e-007  1.029e-007    -6.850    -6.988    -0.137
   S4-2                  8.355e-008  6.002e-008    -7.078    -7.222    -0.144
   S6-2                  7.207e-008  5.324e-008    -7.142    -7.274    -0.132
   S-2                   7.168e-011  4.890e-011   -10.145   -10.311    -0.166
   S3-2                  2.992e-011  2.115e-011   -10.524   -10.675    -0.151
   S2-2                  1.720e-012  1.200e-012   -11.764   -11.921    -0.156
   As3S4(HS)2-           5.931e-014  5.390e-014   -13.227   -13.268    -0.042
S(6)            1.058e-007
   SO4-2                 8.484e-008  5.831e-008    -7.071    -7.234    -0.163
   CaSO4                 1.964e-008  1.967e-008    -7.707    -7.706     0.001
   MgSO4                 8.258e-010  8.274e-010    -9.083    -9.082     0.001
   MnSO4                 2.152e-010  2.156e-010    -9.667    -9.666     0.001
   FeSO4                 1.874e-010  1.878e-010    -9.727    -9.726     0.001
   NaSO4-                6.346e-011  5.767e-011   -10.198   -10.239    -0.042
   BaSO4                 1.045e-011  1.047e-011   -10.981   -10.980     0.001
   KSO4-                 7.743e-012  7.037e-012   -11.111   -11.153    -0.042
   HSO4-                 8.040e-013  7.307e-013   -12.095   -12.136    -0.042
   CaHSO4+               1.635e-014  1.485e-014   -13.787   -13.828    -0.042
   FeHSO4+               1.751e-016  1.591e-016   -15.757   -15.798    -0.042
   FeSO4+                1.507e-025  1.370e-025   -24.822   -24.863    -0.042
   Fe(SO4)2-             1.922e-031  1.747e-031   -30.716   -30.758    -0.042
   FeHSO4+2              6.929e-032  4.727e-032   -31.159   -31.325    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.65  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.96  -43.73    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.90  -17.43  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2



Barite           -3.71  -13.68   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.31  -11.45   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.43  -10.01   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.14   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.47  -43.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.69  -42.90   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.56  -41.84   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.64  -45.03   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.53  -14.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.19  -89.90   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.59  -11.92    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.69  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.73  -43.97  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.46  -14.64   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 58.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.160e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.432e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.128e-002 -1.718e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.996e-005  2.996e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.596e-003  1.596e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.885e-004  Surface charge, eq

Hfo_s         
 2.564e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.675e-005       0.653  1.675e-005      -4.776
Hfo_sOMn+        6.828e-006       0.266  6.828e-006      -5.166
Hfo_sOFe+        1.676e-006       0.065  1.676e-006      -5.776
Hfo_sOH2+        2.665e-007       0.010  2.665e-007      -6.574
Hfo_sOH          1.062e-007       0.004  1.062e-007      -6.974
Hfo_sOHBa+2      1.097e-008       0.000  1.097e-008      -7.960
Hfo_sO-          9.695e-010       0.000  9.695e-010      -9.013

Hfo           
 7.885e-004  Surface charge, eq

Hfo_w         
 1.026e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.861e-004       0.669  6.861e-004      -3.164
Hfo_wOH          2.734e-004       0.267  2.734e-004      -3.563
Hfo_wOFe+        4.027e-005       0.039  4.027e-005      -4.395
Hfo_wOMn+        1.396e-005       0.014  1.396e-005      -4.855
Hfo_wOCa+        5.072e-006       0.005  5.072e-006      -5.295
Hfo_wOMg+        3.230e-006       0.003  3.230e-006      -5.491
Hfo_wO-          2.496e-006       0.002  2.496e-006      -5.603
Hfo_wOFeOH       8.419e-007       0.001  8.419e-007      -6.075
Hfo_wH2AsO3      2.331e-007       0.000  2.331e-007      -6.633
Hfo_wSO4-        1.217e-010       0.000  1.217e-010      -9.915



Hfo_wOHSO4-2     9.670e-011       0.000  9.670e-011     -10.015
Hfo_wOBa+        4.802e-011       0.000  4.802e-011     -10.319
Hfo_wOHAsO4-3    5.150e-016       0.000  5.150e-016     -15.288
Hfo_wHAsO4-      7.262e-017       0.000  7.263e-017     -16.139
Hfo_wH2AsO4      5.898e-018       0.000  5.898e-018     -17.229

Mno           
-3.169e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.666e-030       0.000  3.666e-030     -29.436
Mno_O3Ca         2.275e-031       0.000  2.275e-031     -30.643
Mno_O3-2         1.865e-031       0.000  1.865e-031     -30.729
Mno_O3HMn+       6.480e-032       0.000  6.480e-032     -31.188
Mno_O3H-         8.266e-033       0.000  8.267e-033     -32.083
Mno_O3Na-        3.903e-033       0.000  3.903e-033     -32.409
Mno_O3HCa+       3.508e-033       0.000  3.508e-033     -32.455
Mno_O3Mg         3.098e-033       0.000  3.098e-033     -32.509
Mno_O3Ba         1.013e-033       0.000  1.013e-033     -32.994
Mno_O3HMg+       3.236e-035       0.000  3.236e-035     -34.490
Mno_O3HBa+       2.796e-035       0.000  2.796e-035     -34.554
Mno_O3HNa        1.614e-035       0.000  1.614e-035     -34.792
Mno_O3H2         2.751e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.449e-042       0.000  2.449e-042     -41.611
Mno_O3H3Cl       6.044e-045       0.000  6.044e-045     -44.219

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.400e-006  1.400e-006
Ba               5.458e-007  5.458e-007
C                1.297e-002  1.297e-002
Ca               2.582e-003  2.582e-003
Cl               9.873e-005  9.873e-005
Fe               8.230e-005  8.230e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.467e-005  4.467e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.890      Charge balance
                                       pe  =  -3.909      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.418e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.228e-003
                       Total CO2 (mol/kg)  =  7.621e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.877e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.19
                               Iterations  =  30
                                  Total H  = 1.110378e+002
                                  Total O  = 5.552633e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.401e-007  1.287e-007    -6.854    -6.890    -0.037



   OH-                   8.556e-008  7.776e-008    -7.068    -7.109    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.400e-006
   AsS(OH)(HS)-          1.397e-006  1.270e-006    -5.855    -5.896    -0.042
   H3AsO3                3.309e-009  3.315e-009    -8.480    -8.479     0.001
   H2AsO3-               2.007e-011  1.824e-011   -10.698   -10.739    -0.042
   As3S4(HS)2-           5.917e-014  5.377e-014   -13.228   -13.269    -0.042
   H4AsO3+               2.326e-016  2.114e-016   -15.633   -15.675    -0.042
   HAsO3-2               4.144e-019  2.827e-019   -18.383   -18.549    -0.166
   AsO3-3                1.036e-027  4.383e-028   -26.985   -27.358    -0.374
As(5)           1.000e-017
   H2AsO4-               5.830e-018  5.299e-018   -17.234   -17.276    -0.042
   HAsO4-2               4.175e-018  2.848e-018   -17.379   -17.545    -0.166
   H3AsO4                1.358e-022  1.361e-022   -21.867   -21.866     0.001
   AsO4-3                1.171e-022  4.954e-023   -21.931   -22.305    -0.374
Ba              5.458e-007
   Ba+2                  5.251e-007  3.582e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.032e-008  1.847e-008    -7.692    -7.734    -0.042
   BaCO3                 3.620e-010  3.627e-010    -9.441    -9.440     0.001
   BaSO4                 1.028e-011  1.030e-011   -10.988   -10.987     0.001
   BaOH+                 1.037e-013  9.429e-014   -12.984   -13.026    -0.042
C(-4)           5.353e-003
   CH4                   5.353e-003  5.363e-003    -2.271    -2.271     0.001
C(4)            7.621e-003
   HCO3-                 5.900e-003  5.379e-003    -2.229    -2.269    -0.040
   CO2                   1.554e-003  1.557e-003    -2.809    -2.808     0.001
   CaHCO3+               1.276e-004  1.160e-004    -3.894    -3.936    -0.042
   MnHCO3+               1.096e-005  9.964e-006    -4.960    -5.002    -0.042
   FeHCO3+               1.071e-005  9.738e-006    -4.970    -5.012    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.192e-006  3.810e-006    -5.378    -5.419    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.838e-006  1.960e-006    -5.547    -5.708    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.958e-007  5.969e-007    -6.225    -6.224     0.001
   MgCO3                 1.130e-007  1.132e-007    -6.947    -6.946     0.001
   BaHCO3+               2.032e-008  1.847e-008    -7.692    -7.734    -0.042
   NaCO3-                7.925e-009  7.202e-009    -8.101    -8.143    -0.042
   BaCO3                 3.620e-010  3.627e-010    -9.441    -9.440     0.001
Ca              2.582e-003
   Ca+2                  2.449e-003  1.690e-003    -2.611    -2.772    -0.161
   CaHCO3+               1.276e-004  1.160e-004    -3.894    -3.936    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.931e-008  1.934e-008    -7.714    -7.713     0.001
   CaOH+                 2.397e-009  2.179e-009    -8.620    -8.662    -0.042
   CaHSO4+               1.605e-014  1.459e-014   -13.795   -13.836    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.347e-009  7.586e-009    -8.078    -8.120    -0.042
   FeCl+                 2.463e-009  2.239e-009    -8.608    -8.650    -0.042
   MnCl2                 2.961e-013  2.967e-013   -12.529   -12.528     0.001
   MnCl3-                8.055e-018  7.320e-018   -17.094   -17.135    -0.042
   FeCl+2                8.459e-025  5.771e-025   -24.073   -24.239    -0.166
   FeCl2+                2.541e-028  2.310e-028   -27.595   -27.636    -0.042
   FeCl3                 2.065e-033  2.069e-033   -32.685   -32.684     0.001
Fe(2)           8.230e-005
   Fe(HS)2               4.388e-005  4.396e-005    -4.358    -4.357     0.001
   Fe+2                  2.653e-005  1.810e-005    -4.576    -4.742    -0.166
   FeHCO3+               1.071e-005  9.738e-006    -4.970    -5.012    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.749e-007  2.499e-007    -6.561    -6.602    -0.042
   FeOH+                 4.893e-008  4.447e-008    -7.310    -7.352    -0.042
   FeCl+                 2.463e-009  2.239e-009    -8.608    -8.650    -0.042
   FeSO4                 1.843e-010  1.847e-010    -9.734    -9.734     0.001
   Fe(OH)2               2.934e-012  2.940e-012   -11.533   -11.532     0.001
   Fe(OH)3-              9.335e-016  8.484e-016   -15.030   -15.071    -0.042
   FeHSO4+               1.719e-016  1.562e-016   -15.765   -15.806    -0.042



Fe(3)           5.799e-014
   Fe(OH)2+              3.028e-014  2.752e-014   -13.519   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.146e-016  1.951e-016   -15.668   -15.710    -0.042
   FeOH+2                1.568e-017  1.070e-017   -16.805   -16.971    -0.166
   Fe+3                  5.043e-022  2.133e-022   -21.297   -21.671    -0.374
   FeCl+2                8.459e-025  5.771e-025   -24.073   -24.239    -0.166
   FeSO4+                1.476e-025  1.342e-025   -24.831   -24.872    -0.042
   FeCl2+                2.541e-028  2.310e-028   -27.595   -27.636    -0.042
   Fe(SO4)2-             1.853e-031  1.684e-031   -30.732   -30.774    -0.042
   FeHSO4+2              6.778e-032  4.624e-032   -31.169   -31.335    -0.166
   Fe2(OH)2+4            1.422e-032  3.080e-033   -31.847   -32.511    -0.664
   FeCl3                 2.065e-033  2.069e-033   -32.685   -32.684     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.714   -43.752    -1.038
H(0)            1.538e-009
   H2                    7.688e-010  7.703e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 7.617e-012  6.923e-012   -11.118   -11.160    -0.042
Mg              9.154e-005
   Mg+2                  8.724e-005  6.054e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.192e-006  3.810e-006    -5.378    -5.419    -0.042
   MgCO3                 1.130e-007  1.132e-007    -6.947    -6.946     0.001
   MgOH+                 1.879e-009  1.707e-009    -8.726    -8.768    -0.042
   MgSO4                 8.125e-010  8.140e-010    -9.090    -9.089     0.001
Mn(2)           4.467e-005
   Mn+2                  3.047e-005  2.079e-005    -4.516    -4.682    -0.166
   MnHCO3+               1.096e-005  9.964e-006    -4.960    -5.002    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.347e-009  7.586e-009    -8.078    -8.120    -0.042
   MnOH+                 4.566e-009  4.150e-009    -8.340    -8.382    -0.042
   MnSO4                 2.116e-010  2.120e-010    -9.674    -9.674     0.001
   MnCl2                 2.961e-013  2.967e-013   -12.529   -12.528     0.001
   MnCl3-                8.055e-018  7.320e-018   -17.094   -17.135    -0.042
   Mn(OH)3-              1.699e-019  1.544e-019   -18.770   -18.811    -0.042
Mn(3)           1.874e-034
   Mn+3                  1.874e-034  7.925e-035   -33.727   -34.101    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.468   -83.634    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.886   -96.927    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.958e-007  5.969e-007    -6.225    -6.224     0.001
   NaCO3-                7.925e-009  7.202e-009    -8.101    -8.143    -0.042
   NaSO4-                6.243e-011  5.674e-011   -10.205   -10.246    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.154   -74.154     0.001
S(-2)           2.089e-004
   H2S                   5.863e-005  5.874e-005    -4.232    -4.231     0.001
   HS-                   5.743e-005  5.220e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.388e-005  4.396e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          1.397e-006  1.270e-006    -5.855    -5.896    -0.042
   Fe(HS)3-              2.749e-007  2.499e-007    -6.561    -6.602    -0.042
   S5-2                  1.414e-007  1.031e-007    -6.850    -6.987    -0.137
   S4-2                  8.370e-008  6.013e-008    -7.077    -7.221    -0.144
   S6-2                  7.220e-008  5.334e-008    -7.141    -7.273    -0.131
   S-2                   7.180e-011  4.898e-011   -10.144   -10.310    -0.166
   S3-2                  2.997e-011  2.119e-011   -10.523   -10.674    -0.151
   S2-2                  1.723e-012  1.202e-012   -11.764   -11.920    -0.156
   As3S4(HS)2-           5.917e-014  5.377e-014   -13.228   -13.269    -0.042
S(6)            1.040e-007
   SO4-2                 8.345e-008  5.736e-008    -7.079    -7.241    -0.163
   CaSO4                 1.931e-008  1.934e-008    -7.714    -7.713     0.001
   MgSO4                 8.125e-010  8.140e-010    -9.090    -9.089     0.001
   MnSO4                 2.116e-010  2.120e-010    -9.674    -9.674     0.001
   FeSO4                 1.843e-010  1.847e-010    -9.734    -9.734     0.001



   NaSO4-                6.243e-011  5.674e-011   -10.205   -10.246    -0.042
   BaSO4                 1.028e-011  1.030e-011   -10.988   -10.987     0.001
   KSO4-                 7.617e-012  6.923e-012   -11.118   -11.160    -0.042
   HSO4-                 7.898e-013  7.178e-013   -12.102   -12.144    -0.042
   CaHSO4+               1.605e-014  1.459e-014   -13.795   -13.836    -0.042
   FeHSO4+               1.719e-016  1.562e-016   -15.765   -15.806    -0.042
   FeSO4+                1.476e-025  1.342e-025   -24.831   -24.872    -0.042
   Fe(SO4)2-             1.853e-031  1.684e-031   -30.732   -30.774    -0.042
   FeHSO4+2              6.778e-032  4.624e-032   -31.169   -31.335    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.65  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.96  -43.73    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.89  -17.42  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.72  -13.69   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.59   -2.27   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.32  -11.46   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.43  -10.01   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.14   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.78  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.54  -14.65   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.22  -89.93   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.59  -11.92    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O



Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.69  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.73  -43.98  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.47  -14.65   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 59.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.180e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.431e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.116e-002 -1.841e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.002e-005  3.002e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.718e-003  1.718e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.863e-004  Surface charge, eq

Hfo_s         
 2.558e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.670e-005       0.653  1.670e-005      -4.777
Hfo_sOMn+        6.818e-006       0.267  6.818e-006      -5.166
Hfo_sOFe+        1.674e-006       0.065  1.674e-006      -5.776



Hfo_sOH2+        2.655e-007       0.010  2.655e-007      -6.576
Hfo_sOH          1.060e-007       0.004  1.060e-007      -6.975
Hfo_sOHBa+2      1.095e-008       0.000  1.095e-008      -7.961
Hfo_sO-          9.685e-010       0.000  9.685e-010      -9.014

Hfo           
 7.863e-004  Surface charge, eq

Hfo_w         
 1.023e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.841e-004       0.669  6.841e-004      -3.165
Hfo_wOH          2.730e-004       0.267  2.730e-004      -3.564
Hfo_wOFe+        4.024e-005       0.039  4.024e-005      -4.395
Hfo_wOMn+        1.395e-005       0.014  1.395e-005      -4.855
Hfo_wOCa+        5.068e-006       0.005  5.068e-006      -5.295
Hfo_wOMg+        3.230e-006       0.003  3.230e-006      -5.491
Hfo_wO-          2.495e-006       0.002  2.495e-006      -5.603
Hfo_wOFeOH       8.425e-007       0.001  8.425e-007      -6.074
Hfo_wH2AsO3      2.329e-007       0.000  2.329e-007      -6.633
Hfo_wSO4-        1.194e-010       0.000  1.194e-010      -9.923
Hfo_wOHSO4-2     9.500e-011       0.000  9.501e-011     -10.022
Hfo_wOBa+        4.802e-011       0.000  4.802e-011     -10.319
Hfo_wOHAsO4-3    5.143e-016       0.000  5.143e-016     -15.289
Hfo_wHAsO4-      7.234e-017       0.000  7.234e-017     -16.141
Hfo_wH2AsO4      5.866e-018       0.000  5.866e-018     -17.232

Mno           
-1.156e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.336e-028       0.000  1.336e-028     -27.874
Mno_O3Ca         8.287e-030       0.000  8.287e-030     -29.082
Mno_O3-2         6.800e-030       0.000  6.800e-030     -29.167
Mno_O3HMn+       2.358e-030       0.000  2.358e-030     -29.627
Mno_O3H-         3.009e-031       0.000  3.009e-031     -30.522
Mno_O3Na-        1.423e-031       0.000  1.423e-031     -30.847
Mno_O3HCa+       1.276e-031       0.000  1.276e-031     -30.894
Mno_O3Mg         1.129e-031       0.000  1.129e-031     -30.947
Mno_O3Ba         3.695e-032       0.000  3.695e-032     -31.432
Mno_O3HMg+       1.178e-033       0.000  1.178e-033     -32.929
Mno_O3HBa+       1.018e-033       0.000  1.018e-033     -32.992
Mno_O3HNa        5.874e-034       0.000  5.874e-034     -33.231
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.892e-041       0.000  8.892e-041     -40.051
Mno_O3H3Cl       2.194e-043       0.000  2.194e-043     -42.659

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.401e-006  1.400e-006
Ba               5.458e-007  5.458e-007
C                1.305e-002  1.305e-002
Ca               2.580e-003  2.580e-003
Cl               9.873e-005  9.873e-005
Fe               8.229e-005  8.228e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.464e-005  4.464e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.891      Charge balance
                                       pe  =  -3.910      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.412e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.222e-003
                       Total CO2 (mol/kg)  =  7.612e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.856e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.17
                               Iterations  =  38
                                  Total H  = 1.110383e+002
                                  Total O  = 5.552641e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.399e-007  1.285e-007    -6.854    -6.891    -0.037
   OH-                   8.567e-008  7.787e-008    -7.067    -7.109    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.401e-006
   AsS(OH)(HS)-          1.397e-006  1.270e-006    -5.855    -5.896    -0.042
   H3AsO3                3.311e-009  3.318e-009    -8.480    -8.479     0.001
   H2AsO3-               2.011e-011  1.827e-011   -10.697   -10.738    -0.042
   As3S4(HS)2-           5.904e-014  5.366e-014   -13.229   -13.270    -0.042
   H4AsO3+               2.325e-016  2.113e-016   -15.634   -15.675    -0.042
   HAsO3-2               4.158e-019  2.837e-019   -18.381   -18.547    -0.166
   AsO3-3                1.041e-027  4.404e-028   -26.983   -27.356    -0.374
As(5)           9.986e-018
   H2AsO4-               5.816e-018  5.286e-018   -17.235   -17.277    -0.042
   HAsO4-2               4.170e-018  2.845e-018   -17.380   -17.546    -0.166
   H3AsO4                1.353e-022  1.356e-022   -21.869   -21.868     0.001
   AsO4-3                1.171e-022  4.956e-023   -21.931   -22.305    -0.374
Ba              5.458e-007
   Ba+2                  5.251e-007  3.583e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.031e-008  1.846e-008    -7.692    -7.734    -0.042
   BaCO3                 3.623e-010  3.630e-010    -9.441    -9.440     0.001
   BaSO4                 1.012e-011  1.014e-011   -10.995   -10.994     0.001
   BaOH+                 1.039e-013  9.443e-014   -12.983   -13.025    -0.042
C(-4)           5.438e-003
   CH4                   5.438e-003  5.448e-003    -2.265    -2.264     0.001
C(4)            7.612e-003
   HCO3-                 5.895e-003  5.374e-003    -2.230    -2.270    -0.040
   CO2                   1.550e-003  1.553e-003    -2.810    -2.809     0.001
   CaHCO3+               1.274e-004  1.158e-004    -3.895    -3.936    -0.042
   MnHCO3+               1.095e-005  9.951e-006    -4.961    -5.002    -0.042
   FeHCO3+               1.070e-005  9.724e-006    -4.971    -5.012    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.189e-006  3.807e-006    -5.378    -5.419    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.839e-006  1.961e-006    -5.547    -5.708    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.953e-007  5.964e-007    -6.225    -6.224     0.001
   MgCO3                 1.131e-007  1.133e-007    -6.947    -6.946     0.001
   BaHCO3+               2.031e-008  1.846e-008    -7.692    -7.734    -0.042
   NaCO3-                7.929e-009  7.206e-009    -8.101    -8.142    -0.042
   BaCO3                 3.623e-010  3.630e-010    -9.441    -9.440     0.001
Ca              2.580e-003
   Ca+2                  2.448e-003  1.689e-003    -2.611    -2.772    -0.161
   CaHCO3+               1.274e-004  1.158e-004    -3.895    -3.936    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.899e-008  1.902e-008    -7.722    -7.721     0.001
   CaOH+                 2.399e-009  2.181e-009    -8.620    -8.661    -0.042



   CaHSO4+               1.576e-014  1.433e-014   -13.802   -13.844    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.343e-009  7.583e-009    -8.079    -8.120    -0.042
   FeCl+                 2.462e-009  2.238e-009    -8.609    -8.650    -0.042
   MnCl2                 2.960e-013  2.965e-013   -12.529   -12.528     0.001
   MnCl3-                8.051e-018  7.317e-018   -17.094   -17.136    -0.042
   FeCl+2                8.424e-025  5.748e-025   -24.074   -24.240    -0.166
   FeCl2+                2.531e-028  2.300e-028   -27.597   -27.638    -0.042
   FeCl3                 2.057e-033  2.061e-033   -32.687   -32.686     0.001
Fe(2)           8.229e-005
   Fe(HS)2               4.389e-005  4.398e-005    -4.358    -4.357     0.001
   Fe+2                  2.652e-005  1.809e-005    -4.576    -4.742    -0.166
   FeHCO3+               1.070e-005  9.724e-006    -4.971    -5.012    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.751e-007  2.501e-007    -6.560    -6.602    -0.042
   FeOH+                 4.897e-008  4.451e-008    -7.310    -7.352    -0.042
   FeCl+                 2.462e-009  2.238e-009    -8.609    -8.650    -0.042
   FeSO4                 1.813e-010  1.816e-010    -9.742    -9.741     0.001
   Fe(OH)2               2.941e-012  2.946e-012   -11.532   -11.531     0.001
   Fe(OH)3-              9.369e-016  8.515e-016   -15.028   -15.070    -0.042
   FeHSO4+               1.688e-016  1.534e-016   -15.773   -15.814    -0.042
Fe(3)           5.795e-014
   Fe(OH)2+              3.023e-014  2.748e-014   -13.519   -13.561    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.149e-016  1.953e-016   -15.668   -15.709    -0.042
   FeOH+2                1.564e-017  1.067e-017   -16.806   -16.972    -0.166
   Fe+3                  5.021e-022  2.124e-022   -21.299   -21.673    -0.374
   FeCl+2                8.424e-025  5.748e-025   -24.074   -24.240    -0.166
   FeSO4+                1.447e-025  1.315e-025   -24.840   -24.881    -0.042
   FeCl2+                2.531e-028  2.300e-028   -27.597   -27.638    -0.042
   Fe(SO4)2-             1.786e-031  1.623e-031   -30.748   -30.790    -0.042
   FeHSO4+2              6.632e-032  4.525e-032   -31.178   -31.344    -0.166
   Fe2(OH)2+4            1.413e-032  3.064e-033   -31.850   -32.514    -0.664
   FeCl3                 2.057e-033  2.061e-033   -32.687   -32.686     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.717   -43.755    -1.038
H(0)            1.545e-009
   H2                    7.723e-010  7.738e-010    -9.112    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 7.495e-012  6.812e-012   -11.125   -11.167    -0.042
Mg              9.154e-005
   Mg+2                  8.724e-005  6.055e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.189e-006  3.807e-006    -5.378    -5.419    -0.042
   MgCO3                 1.131e-007  1.133e-007    -6.947    -6.946     0.001
   MgOH+                 1.881e-009  1.710e-009    -8.726    -8.767    -0.042
   MgSO4                 7.996e-010  8.011e-010    -9.097    -9.096     0.001
Mn(2)           4.464e-005
   Mn+2                  3.045e-005  2.078e-005    -4.516    -4.682    -0.166
   MnHCO3+               1.095e-005  9.951e-006    -4.961    -5.002    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.343e-009  7.583e-009    -8.079    -8.120    -0.042
   MnOH+                 4.570e-009  4.154e-009    -8.340    -8.382    -0.042
   MnSO4                 2.081e-010  2.085e-010    -9.682    -9.681     0.001
   MnCl2                 2.960e-013  2.965e-013   -12.529   -12.528     0.001
   MnCl3-                8.051e-018  7.317e-018   -17.094   -17.136    -0.042
   Mn(OH)3-              1.705e-019  1.549e-019   -18.768   -18.810    -0.042
Mn(3)           1.865e-034
   Mn+3                  1.865e-034  7.893e-035   -33.729   -34.103    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.470   -83.636    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.889   -96.930    -0.042
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.953e-007  5.964e-007    -6.225    -6.224     0.001
   NaCO3-                7.929e-009  7.206e-009    -8.101    -8.142    -0.042



   NaSO4-                6.143e-011  5.583e-011   -10.212   -10.253    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.158   -74.157     0.001
S(-2)           2.089e-004
   H2S                   5.857e-005  5.868e-005    -4.232    -4.231     0.001
   HS-                   5.746e-005  5.222e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.389e-005  4.398e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          1.397e-006  1.270e-006    -5.855    -5.896    -0.042
   Fe(HS)3-              2.751e-007  2.501e-007    -6.560    -6.602    -0.042
   S5-2                  1.416e-007  1.032e-007    -6.849    -6.986    -0.137
   S4-2                  8.384e-008  6.023e-008    -7.077    -7.220    -0.144
   S6-2                  7.232e-008  5.344e-008    -7.141    -7.272    -0.131
   S-2                   7.192e-011  4.907e-011   -10.143   -10.309    -0.166
   S3-2                  3.002e-011  2.122e-011   -10.523   -10.673    -0.151
   S2-2                  1.726e-012  1.205e-012   -11.763   -11.919    -0.156
   As3S4(HS)2-           5.904e-014  5.366e-014   -13.229   -13.270    -0.042
S(6)            1.024e-007
   SO4-2                 8.210e-008  5.644e-008    -7.086    -7.248    -0.163
   CaSO4                 1.899e-008  1.902e-008    -7.722    -7.721     0.001
   MgSO4                 7.996e-010  8.011e-010    -9.097    -9.096     0.001
   MnSO4                 2.081e-010  2.085e-010    -9.682    -9.681     0.001
   FeSO4                 1.813e-010  1.816e-010    -9.742    -9.741     0.001
   NaSO4-                6.143e-011  5.583e-011   -10.212   -10.253    -0.042
   BaSO4                 1.012e-011  1.014e-011   -10.995   -10.994     0.001
   KSO4-                 7.495e-012  6.812e-012   -11.125   -11.167    -0.042
   HSO4-                 7.760e-013  7.053e-013   -12.110   -12.152    -0.042
   CaHSO4+               1.576e-014  1.433e-014   -13.802   -13.844    -0.042
   FeHSO4+               1.688e-016  1.534e-016   -15.773   -15.814    -0.042
   FeSO4+                1.447e-025  1.315e-025   -24.840   -24.881    -0.042
   Fe(SO4)2-             1.786e-031  1.623e-031   -30.748   -30.790    -0.042
   FeHSO4+2              6.632e-032  4.525e-032   -31.178   -31.344    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.66  -10.02   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.96  -43.74    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.89  -17.42  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.72  -13.69   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.33  -11.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.44  -10.02   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl



Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.14   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.72  -42.93   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.59  -41.87   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.55  -14.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.24  -89.95   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.60  -11.93    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.69  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.73  -43.98  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.48  -14.66   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 60.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.429e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.104e-002 -1.963e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.007e-005  3.007e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.841e-003  1.841e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.842e-004  Surface charge, eq

Hfo_s         
 2.552e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.666e-005       0.653  1.666e-005      -4.778
Hfo_sOMn+        6.808e-006       0.267  6.808e-006      -5.167
Hfo_sOFe+        1.671e-006       0.065  1.671e-006      -5.777
Hfo_sOH2+        2.646e-007       0.010  2.646e-007      -6.577
Hfo_sOH          1.057e-007       0.004  1.057e-007      -6.976
Hfo_sOHBa+2      1.093e-008       0.000  1.093e-008      -7.962
Hfo_sO-          9.675e-010       0.000  9.676e-010      -9.014

Hfo           
 7.842e-004  Surface charge, eq

Hfo_w         
 1.021e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.822e-004       0.668  6.822e-004      -3.166
Hfo_wOH          2.726e-004       0.267  2.726e-004      -3.565
Hfo_wOFe+        4.021e-005       0.039  4.022e-005      -4.396
Hfo_wOMn+        1.394e-005       0.014  1.394e-005      -4.856
Hfo_wOCa+        5.065e-006       0.005  5.065e-006      -5.295
Hfo_wOMg+        3.230e-006       0.003  3.230e-006      -5.491
Hfo_wO-          2.495e-006       0.002  2.495e-006      -5.603
Hfo_wOFeOH       8.430e-007       0.001  8.430e-007      -6.074
Hfo_wH2AsO3      2.327e-007       0.000  2.327e-007      -6.633
Hfo_wSO4-        1.171e-010       0.000  1.171e-010      -9.931
Hfo_wOHSO4-2     9.336e-011       0.000  9.336e-011     -10.030
Hfo_wOBa+        4.801e-011       0.000  4.802e-011     -10.319
Hfo_wOHAsO4-3    5.137e-016       0.000  5.137e-016     -15.289
Hfo_wHAsO4-      7.205e-017       0.000  7.205e-017     -16.142
Hfo_wH2AsO4      5.835e-018       0.000  5.836e-018     -17.234

Mno           
-2.298e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.653e-025       0.000  2.653e-025     -24.576
Mno_O3Ca         1.646e-026       0.000  1.646e-026     -25.783
Mno_O3-2         1.352e-026       0.000  1.352e-026     -25.869
Mno_O3HMn+       4.678e-027       0.000  4.678e-027     -26.330
Mno_O3H-         5.973e-028       0.000  5.973e-028     -27.224
Mno_O3Na-        2.828e-028       0.000  2.828e-028     -27.549
Mno_O3HCa+       2.532e-028       0.000  2.532e-028     -27.596
Mno_O3Mg         2.245e-028       0.000  2.245e-028     -27.649
Mno_O3Ba         7.346e-029       0.000  7.346e-029     -28.134
Mno_O3HMg+       2.339e-030       0.000  2.339e-030     -29.631



Mno_O3HBa+       2.021e-030       0.000  2.021e-030     -29.694
Mno_O3HNa        1.166e-030       0.000  1.166e-030     -29.933
Mno_O3H2         1.982e-032       0.000  1.982e-032     -31.703
Mno_O3H3+        1.760e-037       0.000  1.760e-037     -36.754
Mno_O3H3Cl       4.344e-040       0.000  4.344e-040     -39.362

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.401e-006  1.401e-006
Ba               5.458e-007  5.458e-007
C                1.313e-002  1.313e-002
Ca               2.579e-003  2.579e-003
Cl               9.873e-005  9.873e-005
Fe               8.227e-005  8.227e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.461e-005  4.461e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.892      Charge balance
                                       pe  =  -3.912      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.406e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.217e-003
                       Total CO2 (mol/kg)  =  7.603e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.834e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.16
                               Iterations  =  42
                                  Total H  = 1.110388e+002
                                  Total O  = 5.552648e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.397e-007  1.284e-007    -6.855    -6.892    -0.037
   OH-                   8.579e-008  7.797e-008    -7.067    -7.108    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.401e-006
   AsS(OH)(HS)-          1.397e-006  1.270e-006    -5.855    -5.896    -0.041
   H3AsO3                3.314e-009  3.320e-009    -8.480    -8.479     0.001
   H2AsO3-               2.015e-011  1.831e-011   -10.696   -10.737    -0.041
   As3S4(HS)2-           5.891e-014  5.354e-014   -13.230   -13.271    -0.041
   H4AsO3+               2.323e-016  2.111e-016   -15.634   -15.675    -0.041
   HAsO3-2               4.171e-019  2.846e-019   -18.380   -18.546    -0.166
   AsO3-3                1.045e-027  4.425e-028   -26.981   -27.354    -0.373
As(5)           9.967e-018
   H2AsO4-               5.802e-018  5.273e-018   -17.236   -17.278    -0.041
   HAsO4-2               4.165e-018  2.842e-018   -17.380   -17.546    -0.166
   H3AsO4                1.348e-022  1.350e-022   -21.870   -21.870     0.001
   AsO4-3                1.171e-022  4.957e-023   -21.931   -22.305    -0.373
Ba              5.458e-007
   Ba+2                  5.252e-007  3.584e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.029e-008  1.844e-008    -7.693    -7.734    -0.041
   BaCO3                 3.625e-010  3.632e-010    -9.441    -9.440     0.001
   BaSO4                 9.958e-012  9.978e-012   -11.002   -11.001     0.001
   BaOH+                 1.041e-013  9.458e-014   -12.983   -13.024    -0.041
C(-4)           5.522e-003
   CH4                   5.522e-003  5.533e-003    -2.258    -2.257     0.001



C(4)            7.603e-003
   HCO3-                 5.890e-003  5.369e-003    -2.230    -2.270    -0.040
   CO2                   1.547e-003  1.550e-003    -2.811    -2.810     0.001
   CaHCO3+               1.272e-004  1.156e-004    -3.895    -3.937    -0.041
   MnHCO3+               1.093e-005  9.937e-006    -4.961    -5.003    -0.041
   FeHCO3+               1.068e-005  9.711e-006    -4.971    -5.013    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.186e-006  3.805e-006    -5.378    -5.420    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.840e-006  1.962e-006    -5.547    -5.707    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.948e-007  5.959e-007    -6.226    -6.225     0.001
   MgCO3                 1.131e-007  1.134e-007    -6.946    -6.946     0.001
   BaHCO3+               2.029e-008  1.844e-008    -7.693    -7.734    -0.041
   NaCO3-                7.933e-009  7.210e-009    -8.101    -8.142    -0.041
   BaCO3                 3.625e-010  3.632e-010    -9.441    -9.440     0.001
Ca              2.579e-003
   Ca+2                  2.446e-003  1.689e-003    -2.612    -2.772    -0.161
   CaHCO3+               1.272e-004  1.156e-004    -3.895    -3.937    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.868e-008  1.872e-008    -7.729    -7.728     0.001
   CaOH+                 2.401e-009  2.183e-009    -8.620    -8.661    -0.041
   CaHSO4+               1.548e-014  1.407e-014   -13.810   -13.852    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.339e-009  7.579e-009    -8.079    -8.120    -0.041
   FeCl+                 2.461e-009  2.237e-009    -8.609    -8.650    -0.041
   MnCl2                 2.958e-013  2.964e-013   -12.529   -12.528     0.001
   MnCl3-                8.048e-018  7.315e-018   -17.094   -17.136    -0.041
   FeCl+2                8.390e-025  5.725e-025   -24.076   -24.242    -0.166
   FeCl2+                2.521e-028  2.291e-028   -27.598   -27.640    -0.041
   FeCl3                 2.049e-033  2.053e-033   -32.688   -32.688     0.001
Fe(2)           8.227e-005
   Fe(HS)2               4.391e-005  4.399e-005    -4.357    -4.357     0.001
   Fe+2                  2.650e-005  1.809e-005    -4.577    -4.743    -0.166
   FeHCO3+               1.068e-005  9.711e-006    -4.971    -5.013    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.753e-007  2.503e-007    -6.560    -6.602    -0.041
   FeOH+                 4.901e-008  4.455e-008    -7.310    -7.351    -0.041
   FeCl+                 2.461e-009  2.237e-009    -8.609    -8.650    -0.041
   FeSO4                 1.783e-010  1.787e-010    -9.749    -9.748     0.001
   Fe(OH)2               2.947e-012  2.953e-012   -11.531   -11.530     0.001
   Fe(OH)3-              9.402e-016  8.545e-016   -15.027   -15.068    -0.041
   FeHSO4+               1.659e-016  1.507e-016   -15.780   -15.822    -0.041
Fe(3)           5.791e-014
   Fe(OH)2+              3.019e-014  2.744e-014   -13.520   -13.562    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.152e-016  1.956e-016   -15.667   -15.709    -0.041
   FeOH+2                1.559e-017  1.064e-017   -16.807   -16.973    -0.166
   Fe+3                  4.999e-022  2.116e-022   -21.301   -21.675    -0.373
   FeCl+2                8.390e-025  5.725e-025   -24.076   -24.242    -0.166
   FeSO4+                1.418e-025  1.289e-025   -24.848   -24.890    -0.041
   FeCl2+                2.521e-028  2.291e-028   -27.598   -27.640    -0.041
   Fe(SO4)2-             1.723e-031  1.566e-031   -30.764   -30.805    -0.041
   FeHSO4+2              6.492e-032  4.430e-032   -31.188   -31.354    -0.166
   Fe2(OH)2+4            1.405e-032  3.047e-033   -31.852   -32.516    -0.664
   FeCl3                 2.049e-033  2.053e-033   -32.688   -32.688     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.720   -43.758    -1.037
H(0)            1.551e-009
   H2                    7.757e-010  7.772e-010    -9.110    -9.109     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 7.377e-012  6.705e-012   -11.132   -11.174    -0.041
Mg              9.154e-005
   Mg+2                  8.724e-005  6.056e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.186e-006  3.805e-006    -5.378    -5.420    -0.041
   MgCO3                 1.131e-007  1.134e-007    -6.946    -6.946     0.001



   MgOH+                 1.884e-009  1.712e-009    -8.725    -8.766    -0.041
   MgSO4                 7.870e-010  7.886e-010    -9.104    -9.103     0.001
Mn(2)           4.461e-005
   Mn+2                  3.043e-005  2.077e-005    -4.517    -4.683    -0.166
   MnHCO3+               1.093e-005  9.937e-006    -4.961    -5.003    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.339e-009  7.579e-009    -8.079    -8.120    -0.041
   MnOH+                 4.574e-009  4.157e-009    -8.340    -8.381    -0.041
   MnSO4                 2.047e-010  2.051e-010    -9.689    -9.688     0.001
   MnCl2                 2.958e-013  2.964e-013   -12.529   -12.528     0.001
   MnCl3-                8.048e-018  7.315e-018   -17.094   -17.136    -0.041
   Mn(OH)3-              1.711e-019  1.555e-019   -18.767   -18.808    -0.041
Mn(3)           1.857e-034
   Mn+3                  1.857e-034  7.861e-035   -33.731   -34.105    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.472   -83.638    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.892   -96.934    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.948e-007  5.959e-007    -6.226    -6.225     0.001
   NaCO3-                7.933e-009  7.210e-009    -8.101    -8.142    -0.041
   NaSO4-                6.046e-011  5.495e-011   -10.219   -10.260    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.162   -74.161     0.001
S(-2)           2.089e-004
   H2S                   5.852e-005  5.863e-005    -4.233    -4.232     0.001
   HS-                   5.748e-005  5.224e-005    -4.240    -4.282    -0.041
   Fe(HS)2               4.391e-005  4.399e-005    -4.357    -4.357     0.001
   AsS(OH)(HS)-          1.397e-006  1.270e-006    -5.855    -5.896    -0.041
   Fe(HS)3-              2.753e-007  2.503e-007    -6.560    -6.602    -0.041
   S5-2                  1.418e-007  1.034e-007    -6.848    -6.985    -0.137
   S4-2                  8.398e-008  6.034e-008    -7.076    -7.219    -0.144
   S6-2                  7.244e-008  5.353e-008    -7.140    -7.271    -0.131
   S-2                   7.204e-011  4.916e-011   -10.142   -10.308    -0.166
   S3-2                  3.007e-011  2.126e-011   -10.522   -10.672    -0.151
   S2-2                  1.729e-012  1.207e-012   -11.762   -11.918    -0.156
   As3S4(HS)2-           5.891e-014  5.354e-014   -13.230   -13.271    -0.041
S(6)            1.007e-007
   SO4-2                 8.079e-008  5.555e-008    -7.093    -7.255    -0.163
   CaSO4                 1.868e-008  1.872e-008    -7.729    -7.728     0.001
   MgSO4                 7.870e-010  7.886e-010    -9.104    -9.103     0.001
   MnSO4                 2.047e-010  2.051e-010    -9.689    -9.688     0.001
   FeSO4                 1.783e-010  1.787e-010    -9.749    -9.748     0.001
   NaSO4-                6.046e-011  5.495e-011   -10.219   -10.260    -0.041
   BaSO4                 9.958e-012  9.978e-012   -11.002   -11.001     0.001
   KSO4-                 7.377e-012  6.705e-012   -11.132   -11.174    -0.041
   HSO4-                 7.627e-013  6.932e-013   -12.118   -12.159    -0.041
   CaHSO4+               1.548e-014  1.407e-014   -13.810   -13.852    -0.041
   FeHSO4+               1.659e-016  1.507e-016   -15.780   -15.822    -0.041
   FeSO4+                1.418e-025  1.289e-025   -24.848   -24.890    -0.041
   Fe(SO4)2-             1.723e-031  1.566e-031   -30.764   -30.805    -0.041
   FeHSO4+2              6.492e-032  4.430e-032   -31.188   -31.354    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.97  -43.74    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.89  -17.42  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.73  -13.70   -9.97  BaSO4



Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.33  -11.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.14   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.51  -43.34   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.74  -42.95   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.61  -41.89   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.69  -45.08   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.55  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.26  -89.97   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.69  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.73  -43.98  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.49  -14.66   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 61.

Using solution 1.  River Water 



Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.220e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.427e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.091e-002 -2.086e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.012e-005  3.012e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.963e-003  1.963e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.821e-004  Surface charge, eq

Hfo_s         
 2.546e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.661e-005       0.652  1.661e-005      -4.780
Hfo_sOMn+        6.798e-006       0.267  6.798e-006      -5.168
Hfo_sOFe+        1.669e-006       0.066  1.669e-006      -5.778
Hfo_sOH2+        2.636e-007       0.010  2.636e-007      -6.579
Hfo_sOH          1.055e-007       0.004  1.055e-007      -6.977
Hfo_sOHBa+2      1.090e-008       0.000  1.090e-008      -7.963
Hfo_sO-          9.665e-010       0.000  9.665e-010      -9.015

Hfo           
 7.821e-004  Surface charge, eq

Hfo_w         
 1.018e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.802e-004       0.668  6.802e-004      -3.167
Hfo_wOH          2.721e-004       0.267  2.721e-004      -3.565
Hfo_wOFe+        4.019e-005       0.039  4.019e-005      -4.396
Hfo_wOMn+        1.393e-005       0.014  1.393e-005      -4.856
Hfo_wOCa+        5.061e-006       0.005  5.061e-006      -5.296
Hfo_wOMg+        3.230e-006       0.003  3.230e-006      -5.491
Hfo_wO-          2.494e-006       0.002  2.494e-006      -5.603
Hfo_wOFeOH       8.435e-007       0.001  8.436e-007      -6.074
Hfo_wH2AsO3      2.325e-007       0.000  2.325e-007      -6.634
Hfo_wSO4-        1.150e-010       0.000  1.150e-010      -9.939
Hfo_wOHSO4-2     9.176e-011       0.000  9.176e-011     -10.037



Hfo_wOBa+        4.801e-011       0.000  4.801e-011     -10.319
Hfo_wOHAsO4-3    5.130e-016       0.000  5.130e-016     -15.290
Hfo_wHAsO4-      7.177e-017       0.000  7.177e-017     -16.144
Hfo_wH2AsO4      5.805e-018       0.000  5.805e-018     -17.236

Mno           
-3.198e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.690e-030       0.000  3.690e-030     -29.433
Mno_O3Ca         2.290e-031       0.000  2.290e-031     -30.640
Mno_O3-2         1.881e-031       0.000  1.881e-031     -30.726
Mno_O3HMn+       6.497e-032       0.000  6.497e-032     -31.187
Mno_O3H-         8.300e-033       0.000  8.300e-033     -32.081
Mno_O3Na-        3.935e-033       0.000  3.935e-033     -32.405
Mno_O3HCa+       3.517e-033       0.000  3.517e-033     -32.454
Mno_O3Mg         3.124e-033       0.000  3.124e-033     -32.505
Mno_O3Ba         1.022e-033       0.000  1.022e-033     -32.990
Mno_O3HMg+       3.250e-035       0.000  3.250e-035     -34.488
Mno_O3HBa+       2.808e-035       0.000  2.808e-035     -34.552
Mno_O3HNa        1.620e-035       0.000  1.620e-035     -34.790
Mno_O3H2         2.751e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.439e-042       0.000  2.440e-042     -41.613
Mno_O3H3Cl       6.020e-045       0.000  6.020e-045     -44.220

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.401e-006  1.401e-006
Ba               5.459e-007  5.458e-007
C                1.320e-002  1.320e-002
Ca               2.577e-003  2.577e-003
Cl               9.873e-005  9.873e-005
Fe               8.226e-005  8.226e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.457e-005  4.457e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.892      Charge balance
                                       pe  =  -3.913      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.401e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.211e-003
                       Total CO2 (mol/kg)  =  7.594e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.813e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.14
                               Iterations  =  30
                                  Total H  = 1.110394e+002
                                  Total O  = 5.552655e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.395e-007  1.282e-007    -6.855    -6.892    -0.037
   OH-                   8.590e-008  7.807e-008    -7.066    -7.107    -0.041



   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.401e-006
   AsS(OH)(HS)-          1.398e-006  1.270e-006    -5.855    -5.896    -0.041
   H3AsO3                3.316e-009  3.322e-009    -8.479    -8.479     0.001
   H2AsO3-               2.019e-011  1.835e-011   -10.695   -10.736    -0.041
   As3S4(HS)2-           5.878e-014  5.343e-014   -13.231   -13.272    -0.041
   H4AsO3+               2.321e-016  2.110e-016   -15.634   -15.676    -0.041
   HAsO3-2               4.185e-019  2.856e-019   -18.378   -18.544    -0.166
   AsO3-3                1.050e-027  4.445e-028   -26.979   -27.352    -0.373
As(5)           9.949e-018
   H2AsO4-               5.788e-018  5.261e-018   -17.237   -17.279    -0.041
   HAsO4-2               4.160e-018  2.839e-018   -17.381   -17.547    -0.166
   H3AsO4                1.343e-022  1.346e-022   -21.872   -21.871     0.001
   AsO4-3                1.171e-022  4.959e-023   -21.931   -22.305    -0.373
Ba              5.459e-007
   Ba+2                  5.252e-007  3.584e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.028e-008  1.843e-008    -7.693    -7.734    -0.041
   BaCO3                 3.627e-010  3.634e-010    -9.440    -9.440     0.001
   BaSO4                 9.805e-012  9.824e-012   -11.009   -11.008     0.001
   BaOH+                 1.042e-013  9.472e-014   -12.982   -13.024    -0.041
C(-4)           5.607e-003
   CH4                   5.607e-003  5.618e-003    -2.251    -2.250     0.001
C(4)            7.594e-003
   HCO3-                 5.885e-003  5.365e-003    -2.230    -2.270    -0.040
   CO2                   1.544e-003  1.547e-003    -2.811    -2.811     0.001
   CaHCO3+               1.271e-004  1.155e-004    -3.896    -3.937    -0.041
   MnHCO3+               1.092e-005  9.924e-006    -4.962    -5.003    -0.041
   FeHCO3+               1.067e-005  9.698e-006    -4.972    -5.013    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.183e-006  3.802e-006    -5.379    -5.420    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.841e-006  1.963e-006    -5.547    -5.707    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.943e-007  5.954e-007    -6.226    -6.225     0.001
   MgCO3                 1.132e-007  1.134e-007    -6.946    -6.945     0.001
   BaHCO3+               2.028e-008  1.843e-008    -7.693    -7.734    -0.041
   NaCO3-                7.936e-009  7.213e-009    -8.100    -8.142    -0.041
   BaCO3                 3.627e-010  3.634e-010    -9.440    -9.440     0.001
Ca              2.577e-003
   Ca+2                  2.445e-003  1.688e-003    -2.612    -2.773    -0.161
   CaHCO3+               1.271e-004  1.155e-004    -3.896    -3.937    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.838e-008  1.842e-008    -7.736    -7.735     0.001
   CaOH+                 2.403e-009  2.184e-009    -8.619    -8.661    -0.041
   CaHSO4+               1.522e-014  1.383e-014   -13.818   -13.859    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.335e-009  7.576e-009    -8.079    -8.121    -0.041
   FeCl+                 2.460e-009  2.236e-009    -8.609    -8.651    -0.041
   MnCl2                 2.957e-013  2.963e-013   -12.529   -12.528     0.001
   MnCl3-                8.045e-018  7.312e-018   -17.094   -17.136    -0.041
   FeCl+2                8.356e-025  5.703e-025   -24.078   -24.244    -0.166
   FeCl2+                2.511e-028  2.282e-028   -27.600   -27.642    -0.041
   FeCl3                 2.041e-033  2.045e-033   -32.690   -32.689     0.001
Fe(2)           8.226e-005
   Fe(HS)2               4.392e-005  4.401e-005    -4.357    -4.356     0.001
   Fe+2                  2.649e-005  1.808e-005    -4.577    -4.743    -0.166
   FeHCO3+               1.067e-005  9.698e-006    -4.972    -5.013    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.755e-007  2.504e-007    -6.560    -6.601    -0.041
   FeOH+                 4.905e-008  4.458e-008    -7.309    -7.351    -0.041
   FeCl+                 2.460e-009  2.236e-009    -8.609    -8.651    -0.041
   FeSO4                 1.755e-010  1.758e-010    -9.756    -9.755     0.001
   Fe(OH)2               2.954e-012  2.959e-012   -11.530   -11.529     0.001
   Fe(OH)3-              9.434e-016  8.575e-016   -15.025   -15.067    -0.041
   FeHSO4+               1.630e-016  1.481e-016   -15.788   -15.829    -0.041
Fe(3)           5.787e-014



   Fe(OH)2+              3.015e-014  2.741e-014   -13.521   -13.562    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.155e-016  1.958e-016   -15.667   -15.708    -0.041
   FeOH+2                1.555e-017  1.061e-017   -16.808   -16.974    -0.166
   Fe+3                  4.978e-022  2.108e-022   -21.303   -21.676    -0.373
   FeCl+2                8.356e-025  5.703e-025   -24.078   -24.244    -0.166
   FeSO4+                1.390e-025  1.264e-025   -24.857   -24.898    -0.041
   FeCl2+                2.511e-028  2.282e-028   -27.600   -27.642    -0.041
   Fe(SO4)2-             1.664e-031  1.512e-031   -30.779   -30.820    -0.041
   FeHSO4+2              6.356e-032  4.338e-032   -31.197   -31.363    -0.166
   Fe2(OH)2+4            1.397e-032  3.031e-033   -31.855   -32.518    -0.664
   FeCl3                 2.041e-033  2.045e-033   -32.690   -32.689     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.724   -43.761    -1.037
H(0)            1.558e-009
   H2                    7.791e-010  7.806e-010    -9.108    -9.108     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 7.262e-012  6.601e-012   -11.139   -11.180    -0.041
Mg              9.154e-005
   Mg+2                  8.724e-005  6.056e-005    -4.059    -4.218    -0.159
   MgHCO3+               4.183e-006  3.802e-006    -5.379    -5.420    -0.041
   MgCO3                 1.132e-007  1.134e-007    -6.946    -6.945     0.001
   MgOH+                 1.887e-009  1.715e-009    -8.724    -8.766    -0.041
   MgSO4                 7.749e-010  7.764e-010    -9.111    -9.110     0.001
Mn(2)           4.457e-005
   Mn+2                  3.041e-005  2.076e-005    -4.517    -4.683    -0.166
   MnHCO3+               1.092e-005  9.924e-006    -4.962    -5.003    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.335e-009  7.576e-009    -8.079    -8.121    -0.041
   MnOH+                 4.578e-009  4.161e-009    -8.339    -8.381    -0.041
   MnSO4                 2.015e-010  2.018e-010    -9.696    -9.695     0.001
   MnCl2                 2.957e-013  2.963e-013   -12.529   -12.528     0.001
   MnCl3-                8.045e-018  7.312e-018   -17.094   -17.136    -0.041
   Mn(OH)3-              1.717e-019  1.560e-019   -18.765   -18.807    -0.041
Mn(3)           1.850e-034
   Mn+3                  1.850e-034  7.830e-035   -33.733   -34.106    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.474   -83.640    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.895   -96.937    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.943e-007  5.954e-007    -6.226    -6.225     0.001
   NaCO3-                7.936e-009  7.213e-009    -8.100    -8.142    -0.041
   NaSO4-                5.952e-011  5.410e-011   -10.225   -10.267    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.166   -74.165     0.001
S(-2)           2.089e-004
   H2S                   5.846e-005  5.858e-005    -4.233    -4.232     0.001
   HS-                   5.750e-005  5.226e-005    -4.240    -4.282    -0.041
   Fe(HS)2               4.392e-005  4.401e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          1.398e-006  1.270e-006    -5.855    -5.896    -0.041
   Fe(HS)3-              2.755e-007  2.504e-007    -6.560    -6.601    -0.041
   S5-2                  1.421e-007  1.036e-007    -6.847    -6.985    -0.137
   S4-2                  8.412e-008  6.044e-008    -7.075    -7.219    -0.144
   S6-2                  7.256e-008  5.362e-008    -7.139    -7.271    -0.131
   S-2                   7.215e-011  4.924e-011   -10.142   -10.308    -0.166
   S3-2                  3.012e-011  2.130e-011   -10.521   -10.672    -0.150
   S2-2                  1.732e-012  1.209e-012   -11.761   -11.918    -0.156
   As3S4(HS)2-           5.878e-014  5.343e-014   -13.231   -13.272    -0.041
S(6)            9.914e-008
   SO4-2                 7.953e-008  5.469e-008    -7.099    -7.262    -0.163
   CaSO4                 1.838e-008  1.842e-008    -7.736    -7.735     0.001
   MgSO4                 7.749e-010  7.764e-010    -9.111    -9.110     0.001
   MnSO4                 2.015e-010  2.018e-010    -9.696    -9.695     0.001
   FeSO4                 1.755e-010  1.758e-010    -9.756    -9.755     0.001
   NaSO4-                5.952e-011  5.410e-011   -10.225   -10.267    -0.041



   BaSO4                 9.805e-012  9.824e-012   -11.009   -11.008     0.001
   KSO4-                 7.262e-012  6.601e-012   -11.139   -11.180    -0.041
   HSO4-                 7.499e-013  6.816e-013   -12.125   -12.166    -0.041
   CaHSO4+               1.522e-014  1.383e-014   -13.818   -13.859    -0.041
   FeHSO4+               1.630e-016  1.481e-016   -15.788   -15.829    -0.041
   FeSO4+                1.390e-025  1.264e-025   -24.857   -24.898    -0.041
   Fe(SO4)2-             1.664e-031  1.512e-031   -30.779   -30.820    -0.041
   FeHSO4+2              6.356e-032  4.338e-032   -31.197   -31.363    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.97  -43.74    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.88  -17.41  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.74  -13.71   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.61   -2.25   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.34  -11.48   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.45  -10.04   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.53  -43.36   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.76  -42.97   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.63  -41.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.92   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.56  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.29  -90.00   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.93   -5.62  MgCO3:3H2O



Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.27  -74.17   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.69  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.73  -43.98  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.49  -14.67   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 62.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.240e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.426e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.079e-002 -2.208e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.017e-005  3.017e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.085e-003  2.085e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.799e-004  Surface charge, eq

Hfo_s         
 2.540e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.656e-005       0.652  1.656e-005      -4.781
Hfo_sOMn+        6.787e-006       0.267  6.787e-006      -5.168
Hfo_sOFe+        1.666e-006       0.066  1.666e-006      -5.778
Hfo_sOH2+        2.626e-007       0.010  2.626e-007      -6.581



Hfo_sOH          1.052e-007       0.004  1.052e-007      -6.978
Hfo_sOHBa+2      1.088e-008       0.000  1.088e-008      -7.963
Hfo_sO-          9.655e-010       0.000  9.655e-010      -9.015

Hfo           
 7.799e-004  Surface charge, eq

Hfo_w         
 1.016e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.782e-004       0.668  6.782e-004      -3.169
Hfo_wOH          2.717e-004       0.267  2.717e-004      -3.566
Hfo_wOFe+        4.016e-005       0.040  4.016e-005      -4.396
Hfo_wOMn+        1.392e-005       0.014  1.392e-005      -4.856
Hfo_wOCa+        5.057e-006       0.005  5.057e-006      -5.296
Hfo_wOMg+        3.229e-006       0.003  3.229e-006      -5.491
Hfo_wO-          2.493e-006       0.002  2.493e-006      -5.603
Hfo_wOFeOH       8.440e-007       0.001  8.440e-007      -6.074
Hfo_wH2AsO3      2.322e-007       0.000  2.322e-007      -6.634
Hfo_wSO4-        1.129e-010       0.000  1.129e-010      -9.947
Hfo_wOHSO4-2     9.021e-011       0.000  9.021e-011     -10.045
Hfo_wOBa+        4.801e-011       0.000  4.801e-011     -10.319
Hfo_wOHAsO4-3    5.124e-016       0.000  5.124e-016     -15.290
Hfo_wHAsO4-      7.149e-017       0.000  7.149e-017     -16.146
Hfo_wH2AsO4      5.775e-018       0.000  5.775e-018     -17.238

Mno           
-3.207e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.698e-030       0.000  3.698e-030     -29.432
Mno_O3Ca         2.295e-031       0.000  2.295e-031     -30.639
Mno_O3-2         1.885e-031       0.000  1.885e-031     -30.725
Mno_O3HMn+       6.502e-032       0.000  6.503e-032     -31.187
Mno_O3H-         8.311e-033       0.000  8.311e-033     -32.080
Mno_O3Na-        3.945e-033       0.000  3.945e-033     -32.404
Mno_O3HCa+       3.520e-033       0.000  3.520e-033     -32.453
Mno_O3Mg         3.133e-033       0.000  3.133e-033     -32.504
Mno_O3Ba         1.025e-033       0.000  1.025e-033     -32.989
Mno_O3HMg+       3.255e-035       0.000  3.255e-035     -34.487
Mno_O3HBa+       2.813e-035       0.000  2.813e-035     -34.551
Mno_O3HNa        1.622e-035       0.000  1.622e-035     -34.790
Mno_O3H2         2.751e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.436e-042       0.000  2.436e-042     -41.613
Mno_O3H3Cl       6.012e-045       0.000  6.012e-045     -44.221

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.401e-006  1.401e-006
Ba               5.459e-007  5.459e-007
C                1.328e-002  1.328e-002
Ca               2.576e-003  2.576e-003
Cl               9.873e-005  9.873e-005
Fe               8.224e-005  8.224e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.454e-005  4.454e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.893      Charge balance
                                       pe  =  -3.915      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.396e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.206e-003
                       Total CO2 (mol/kg)  =  7.586e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.792e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.13
                               Iterations  =  31
                                  Total H  = 1.110399e+002
                                  Total O  = 5.552662e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.393e-007  1.280e-007    -6.856    -6.893    -0.037
   OH-                   8.601e-008  7.817e-008    -7.065    -7.107    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.401e-006
   AsS(OH)(HS)-          1.398e-006  1.270e-006    -5.855    -5.896    -0.041
   H3AsO3                3.318e-009  3.325e-009    -8.479    -8.478     0.001
   H2AsO3-               2.023e-011  1.838e-011   -10.694   -10.736    -0.041
   As3S4(HS)2-           5.866e-014  5.331e-014   -13.232   -13.273    -0.041
   H4AsO3+               2.320e-016  2.109e-016   -15.635   -15.676    -0.041
   HAsO3-2               4.198e-019  2.865e-019   -18.377   -18.543    -0.166
   AsO3-3                1.055e-027  4.466e-028   -26.977   -27.350    -0.373
As(5)           9.930e-018
   H2AsO4-               5.775e-018  5.249e-018   -17.238   -17.280    -0.041
   HAsO4-2               4.156e-018  2.836e-018   -17.381   -17.547    -0.166
   H3AsO4                1.338e-022  1.341e-022   -21.874   -21.873     0.001
   AsO4-3                1.171e-022  4.960e-023   -21.931   -22.305    -0.373
Ba              5.459e-007
   Ba+2                  5.252e-007  3.585e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.027e-008  1.842e-008    -7.693    -7.735    -0.041
   BaCO3                 3.630e-010  3.637e-010    -9.440    -9.439     0.001
   BaSO4                 9.657e-012  9.675e-012   -11.015   -11.014     0.001
   BaOH+                 1.044e-013  9.486e-014   -12.981   -13.023    -0.041
C(-4)           5.692e-003
   CH4                   5.692e-003  5.703e-003    -2.245    -2.244     0.001
C(4)            7.586e-003
   HCO3-                 5.879e-003  5.360e-003    -2.231    -2.271    -0.040
   CO2                   1.540e-003  1.543e-003    -2.812    -2.812     0.001
   CaHCO3+               1.269e-004  1.153e-004    -3.897    -3.938    -0.041
   MnHCO3+               1.090e-005  9.911e-006    -4.962    -5.004    -0.041
   FeHCO3+               1.066e-005  9.686e-006    -4.972    -5.014    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.180e-006  3.799e-006    -5.379    -5.420    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.842e-006  1.964e-006    -5.546    -5.707    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.938e-007  5.950e-007    -6.226    -6.226     0.001
   MgCO3                 1.133e-007  1.135e-007    -6.946    -6.945     0.001
   BaHCO3+               2.027e-008  1.842e-008    -7.693    -7.735    -0.041
   NaCO3-                7.940e-009  7.217e-009    -8.100    -8.142    -0.041
   BaCO3                 3.630e-010  3.637e-010    -9.440    -9.439     0.001
Ca              2.576e-003
   Ca+2                  2.443e-003  1.687e-003    -2.612    -2.773    -0.161
   CaHCO3+               1.269e-004  1.153e-004    -3.897    -3.938    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.809e-008  1.813e-008    -7.743    -7.742     0.001
   CaOH+                 2.405e-009  2.186e-009    -8.619    -8.660    -0.041
   CaHSO4+               1.496e-014  1.359e-014   -13.825   -13.867    -0.041



Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.331e-009  7.573e-009    -8.079    -8.121    -0.041
   FeCl+                 2.459e-009  2.235e-009    -8.609    -8.651    -0.041
   MnCl2                 2.956e-013  2.962e-013   -12.529   -12.528     0.001
   MnCl3-                8.041e-018  7.309e-018   -17.095   -17.136    -0.041
   FeCl+2                8.323e-025  5.681e-025   -24.080   -24.246    -0.166
   FeCl2+                2.501e-028  2.274e-028   -27.602   -27.643    -0.041
   FeCl3                 2.033e-033  2.037e-033   -32.692   -32.691     0.001
Fe(2)           8.224e-005
   Fe(HS)2               4.394e-005  4.402e-005    -4.357    -4.356     0.001
   Fe+2                  2.647e-005  1.807e-005    -4.577    -4.743    -0.166
   FeHCO3+               1.066e-005  9.686e-006    -4.972    -5.014    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.757e-007  2.506e-007    -6.560    -6.601    -0.041
   FeOH+                 4.909e-008  4.462e-008    -7.309    -7.350    -0.041
   FeCl+                 2.459e-009  2.235e-009    -8.609    -8.651    -0.041
   FeSO4                 1.727e-010  1.730e-010    -9.763    -9.762     0.001
   Fe(OH)2               2.960e-012  2.966e-012   -11.529   -11.528     0.001
   Fe(OH)3-              9.467e-016  8.605e-016   -15.024   -15.065    -0.041
   FeHSO4+               1.602e-016  1.456e-016   -15.795   -15.837    -0.041
Fe(3)           5.783e-014
   Fe(OH)2+              3.011e-014  2.737e-014   -13.521   -13.563    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.157e-016  1.961e-016   -15.666   -15.708    -0.041
   FeOH+2                1.551e-017  1.058e-017   -16.809   -16.975    -0.166
   Fe+3                  4.958e-022  2.099e-022   -21.305   -21.678    -0.373
   FeCl+2                8.323e-025  5.681e-025   -24.080   -24.246    -0.166
   FeSO4+                1.364e-025  1.240e-025   -24.865   -24.907    -0.041
   FeCl2+                2.501e-028  2.274e-028   -27.602   -27.643    -0.041
   Fe(SO4)2-             1.607e-031  1.460e-031   -30.794   -30.836    -0.041
   FeHSO4+2              6.226e-032  4.249e-032   -31.206   -31.372    -0.166
   Fe2(OH)2+4            1.389e-032  3.016e-033   -31.857   -32.521    -0.663
   FeCl3                 2.033e-033  2.037e-033   -32.692   -32.691     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.727   -43.763    -1.037
H(0)            1.565e-009
   H2                    7.824e-010  7.839e-010    -9.107    -9.106     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 7.151e-012  6.500e-012   -11.146   -11.187    -0.041
Mg              9.154e-005
   Mg+2                  8.725e-005  6.057e-005    -4.059    -4.218    -0.158
   MgHCO3+               4.180e-006  3.799e-006    -5.379    -5.420    -0.041
   MgCO3                 1.133e-007  1.135e-007    -6.946    -6.945     0.001
   MgOH+                 1.889e-009  1.717e-009    -8.724    -8.765    -0.041
   MgSO4                 7.631e-010  7.646e-010    -9.117    -9.117     0.001
Mn(2)           4.454e-005
   Mn+2                  3.040e-005  2.075e-005    -4.517    -4.683    -0.166
   MnHCO3+               1.090e-005  9.911e-006    -4.962    -5.004    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.331e-009  7.573e-009    -8.079    -8.121    -0.041
   MnOH+                 4.581e-009  4.164e-009    -8.339    -8.380    -0.041
   MnSO4                 1.983e-010  1.987e-010    -9.703    -9.702     0.001
   MnCl2                 2.956e-013  2.962e-013   -12.529   -12.528     0.001
   MnCl3-                8.041e-018  7.309e-018   -17.095   -17.136    -0.041
   Mn(OH)3-              1.723e-019  1.566e-019   -18.764   -18.805    -0.041
Mn(3)           1.842e-034
   Mn+3                  1.842e-034  7.800e-035   -33.735   -34.108    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.475   -83.641    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.899   -96.940    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.938e-007  5.950e-007    -6.226    -6.226     0.001
   NaCO3-                7.940e-009  7.217e-009    -8.100    -8.142    -0.041
   NaSO4-                5.860e-011  5.327e-011   -10.232   -10.274    -0.041



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.170   -74.169     0.001
S(-2)           2.089e-004
   H2S                   5.841e-005  5.852e-005    -4.234    -4.233     0.001
   HS-                   5.752e-005  5.228e-005    -4.240    -4.282    -0.041
   Fe(HS)2               4.394e-005  4.402e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          1.398e-006  1.270e-006    -5.855    -5.896    -0.041
   Fe(HS)3-              2.757e-007  2.506e-007    -6.560    -6.601    -0.041
   S5-2                  1.423e-007  1.038e-007    -6.847    -6.984    -0.137
   S4-2                  8.425e-008  6.055e-008    -7.074    -7.218    -0.143
   S6-2                  7.268e-008  5.371e-008    -7.139    -7.270    -0.131
   S-2                   7.227e-011  4.933e-011   -10.141   -10.307    -0.166
   S3-2                  3.017e-011  2.133e-011   -10.520   -10.671    -0.150
   S2-2                  1.735e-012  1.211e-012   -11.761   -11.917    -0.156
   As3S4(HS)2-           5.866e-014  5.331e-014   -13.232   -13.273    -0.041
S(6)            9.760e-008
   SO4-2                 7.830e-008  5.385e-008    -7.106    -7.269    -0.163
   CaSO4                 1.809e-008  1.813e-008    -7.743    -7.742     0.001
   MgSO4                 7.631e-010  7.646e-010    -9.117    -9.117     0.001
   MnSO4                 1.983e-010  1.987e-010    -9.703    -9.702     0.001
   FeSO4                 1.727e-010  1.730e-010    -9.763    -9.762     0.001
   NaSO4-                5.860e-011  5.327e-011   -10.232   -10.274    -0.041
   BaSO4                 9.657e-012  9.675e-012   -11.015   -11.014     0.001
   KSO4-                 7.151e-012  6.500e-012   -11.146   -11.187    -0.041
   HSO4-                 7.374e-013  6.702e-013   -12.132   -12.174    -0.041
   CaHSO4+               1.496e-014  1.359e-014   -13.825   -13.867    -0.041
   FeHSO4+               1.602e-016  1.456e-016   -15.795   -15.837    -0.041
   FeSO4+                1.364e-025  1.240e-025   -24.865   -24.907    -0.041
   Fe(SO4)2-             1.607e-031  1.460e-031   -30.794   -30.836    -0.041
   FeHSO4+2              6.226e-032  4.249e-032   -31.206   -31.372    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.68  -10.04   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.97  -43.74    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.88  -17.41  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.74  -13.71   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.35  -11.49   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.46  -10.04   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.54  -43.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.77  -42.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.64  -41.92   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.72  -45.11   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.92   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.68   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.31  -90.02   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.62  -11.95    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.69  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.73  -43.98  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.50  -14.68   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 63.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.260e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.54   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.424e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.067e-002 -2.330e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.023e-005  3.023e-005
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  2.208e-003  2.208e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.778e-004  Surface charge, eq

Hfo_s         
 2.534e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.652e-005       0.652  1.652e-005      -4.782
Hfo_sOMn+        6.777e-006       0.267  6.777e-006      -5.169
Hfo_sOFe+        1.663e-006       0.066  1.664e-006      -5.779
Hfo_sOH2+        2.617e-007       0.010  2.617e-007      -6.582
Hfo_sOH          1.050e-007       0.004  1.050e-007      -6.979
Hfo_sOHBa+2      1.085e-008       0.000  1.085e-008      -7.964
Hfo_sO-          9.644e-010       0.000  9.644e-010      -9.016

Hfo           
 7.778e-004  Surface charge, eq

Hfo_w         
 1.013e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.763e-004       0.667  6.763e-004      -3.170
Hfo_wOH          2.713e-004       0.268  2.713e-004      -3.567
Hfo_wOFe+        4.012e-005       0.040  4.012e-005      -4.397
Hfo_wOMn+        1.391e-005       0.014  1.391e-005      -4.857
Hfo_wOCa+        5.053e-006       0.005  5.053e-006      -5.296
Hfo_wOMg+        3.228e-006       0.003  3.228e-006      -5.491
Hfo_wO-          2.493e-006       0.002  2.493e-006      -5.603
Hfo_wOFeOH       8.444e-007       0.001  8.444e-007      -6.073
Hfo_wH2AsO3      2.320e-007       0.000  2.320e-007      -6.634
Hfo_wSO4-        1.109e-010       0.000  1.109e-010      -9.955
Hfo_wOHSO4-2     8.871e-011       0.000  8.871e-011     -10.052
Hfo_wOBa+        4.800e-011       0.000  4.800e-011     -10.319
Hfo_wOHAsO4-3    5.117e-016       0.000  5.117e-016     -15.291
Hfo_wHAsO4-      7.122e-017       0.000  7.122e-017     -16.147
Hfo_wH2AsO4      5.745e-018       0.000  5.745e-018     -17.241

Mno           
-1.169e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.347e-028       0.000  1.347e-028     -27.871
Mno_O3Ca         8.359e-030       0.000  8.359e-030     -29.078
Mno_O3-2         6.872e-030       0.000  6.872e-030     -29.163
Mno_O3HMn+       2.366e-030       0.000  2.366e-030     -29.626
Mno_O3H-         3.025e-031       0.000  3.025e-031     -30.519
Mno_O3Na-        1.438e-031       0.000  1.438e-031     -30.842
Mno_O3HCa+       1.281e-031       0.000  1.281e-031     -30.893
Mno_O3Mg         1.142e-031       0.000  1.142e-031     -30.942
Mno_O3Ba         3.737e-032       0.000  3.737e-032     -31.428
Mno_O3HMg+       1.185e-033       0.000  1.185e-033     -32.926
Mno_O3HBa+       1.024e-033       0.000  1.024e-033     -32.990



Mno_O3HNa        5.906e-034       0.000  5.906e-034     -33.229
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.846e-041       0.000  8.846e-041     -40.053
Mno_O3H3Cl       2.183e-043       0.000  2.183e-043     -42.661

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.401e-006  1.401e-006
Ba               5.459e-007  5.459e-007
C                1.335e-002  1.335e-002
Ca               2.574e-003  2.574e-003
Cl               9.873e-005  9.873e-005
Fe               8.223e-005  8.223e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.451e-005  4.451e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.893      Charge balance
                                       pe  =  -3.916      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.390e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.201e-003
                       Total CO2 (mol/kg)  =  7.577e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.771e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.11
                               Iterations  =  46
                                  Total H  = 1.110404e+002
                                  Total O  = 5.552670e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.391e-007  1.279e-007    -6.857    -6.893    -0.037
   OH-                   8.611e-008  7.827e-008    -7.065    -7.106    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.401e-006
   AsS(OH)(HS)-          1.398e-006  1.271e-006    -5.854    -5.896    -0.041
   H3AsO3                3.320e-009  3.327e-009    -8.479    -8.478     0.001
   H2AsO3-               2.027e-011  1.842e-011   -10.693   -10.735    -0.041
   As3S4(HS)2-           5.854e-014  5.321e-014   -13.233   -13.274    -0.041
   H4AsO3+               2.318e-016  2.107e-016   -15.635   -15.676    -0.041
   HAsO3-2               4.211e-019  2.875e-019   -18.376   -18.541    -0.166
   AsO3-3                1.059e-027  4.486e-028   -26.975   -27.348    -0.373
As(5)           9.913e-018
   H2AsO4-               5.761e-018  5.237e-018   -17.239   -17.281    -0.041
   HAsO4-2               4.151e-018  2.834e-018   -17.382   -17.548    -0.166
   H3AsO4                1.333e-022  1.336e-022   -21.875   -21.874     0.001
   AsO4-3                1.171e-022  4.962e-023   -21.931   -22.304    -0.373
Ba              5.459e-007
   Ba+2                  5.253e-007  3.586e-007    -6.280    -6.445    -0.166
   BaHCO3+               2.025e-008  1.841e-008    -7.694    -7.735    -0.041
   BaCO3                 3.632e-010  3.639e-010    -9.440    -9.439     0.001
   BaSO4                 9.512e-012  9.531e-012   -11.022   -11.021     0.001
   BaOH+                 1.045e-013  9.500e-014   -12.981   -13.022    -0.041
C(-4)           5.776e-003
   CH4                   5.776e-003  5.788e-003    -2.238    -2.238     0.001
C(4)            7.577e-003



   HCO3-                 5.874e-003  5.356e-003    -2.231    -2.271    -0.040
   CO2                   1.537e-003  1.540e-003    -2.813    -2.812     0.001
   CaHCO3+               1.267e-004  1.152e-004    -3.897    -3.939    -0.041
   MnHCO3+               1.089e-005  9.899e-006    -4.963    -5.004    -0.041
   FeHCO3+               1.064e-005  9.673e-006    -4.973    -5.014    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.177e-006  3.796e-006    -5.379    -5.421    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.843e-006  1.964e-006    -5.546    -5.707    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.933e-007  5.945e-007    -6.227    -6.226     0.001
   MgCO3                 1.133e-007  1.136e-007    -6.946    -6.945     0.001
   BaHCO3+               2.025e-008  1.841e-008    -7.694    -7.735    -0.041
   NaCO3-                7.943e-009  7.220e-009    -8.100    -8.141    -0.041
   BaCO3                 3.632e-010  3.639e-010    -9.440    -9.439     0.001
Ca              2.574e-003
   Ca+2                  2.442e-003  1.686e-003    -2.612    -2.773    -0.161
   CaHCO3+               1.267e-004  1.152e-004    -3.897    -3.939    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.781e-008  1.784e-008    -7.749    -7.749     0.001
   CaOH+                 2.407e-009  2.188e-009    -8.618    -8.660    -0.041
   CaHSO4+               1.470e-014  1.337e-014   -13.833   -13.874    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.328e-009  7.570e-009    -8.079    -8.121    -0.041
   FeCl+                 2.458e-009  2.234e-009    -8.609    -8.651    -0.041
   MnCl2                 2.955e-013  2.961e-013   -12.529   -12.529     0.001
   MnCl3-                8.038e-018  7.306e-018   -17.095   -17.136    -0.041
   FeCl+2                8.290e-025  5.659e-025   -24.081   -24.247    -0.166
   FeCl2+                2.492e-028  2.265e-028   -27.603   -27.645    -0.041
   FeCl3                 2.026e-033  2.029e-033   -32.693   -32.693     0.001
Fe(2)           8.223e-005
   Fe(HS)2               4.395e-005  4.404e-005    -4.357    -4.356     0.001
   Fe+2                  2.646e-005  1.806e-005    -4.577    -4.743    -0.166
   FeHCO3+               1.064e-005  9.673e-006    -4.973    -5.014    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.759e-007  2.508e-007    -6.559    -6.601    -0.041
   FeOH+                 4.913e-008  4.466e-008    -7.309    -7.350    -0.041
   FeCl+                 2.458e-009  2.234e-009    -8.609    -8.651    -0.041
   FeSO4                 1.700e-010  1.703e-010    -9.770    -9.769     0.001
   Fe(OH)2               2.966e-012  2.972e-012   -11.528   -11.527     0.001
   Fe(OH)3-              9.499e-016  8.634e-016   -15.022   -15.064    -0.041
   FeHSO4+               1.575e-016  1.432e-016   -15.803   -15.844    -0.041
Fe(3)           5.779e-014
   Fe(OH)2+              3.007e-014  2.734e-014   -13.522   -13.563    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.160e-016  1.963e-016   -15.666   -15.707    -0.041
   FeOH+2                1.547e-017  1.056e-017   -16.811   -16.976    -0.166
   Fe+3                  4.938e-022  2.091e-022   -21.306   -21.680    -0.373
   FeCl+2                8.290e-025  5.659e-025   -24.081   -24.247    -0.166
   FeSO4+                1.338e-025  1.216e-025   -24.874   -24.915    -0.041
   FeCl2+                2.492e-028  2.265e-028   -27.603   -27.645    -0.041
   Fe(SO4)2-             1.552e-031  1.411e-031   -30.809   -30.850    -0.041
   FeHSO4+2              6.100e-032  4.164e-032   -31.215   -31.381    -0.166
   Fe2(OH)2+4            1.382e-032  3.000e-033   -31.860   -32.523    -0.663
   FeCl3                 2.026e-033  2.029e-033   -32.693   -32.693     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.730   -43.766    -1.036
H(0)            1.571e-009
   H2                    7.857e-010  7.872e-010    -9.105    -9.104     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 7.043e-012  6.401e-012   -11.152   -11.194    -0.041
Mg              9.154e-005
   Mg+2                  8.725e-005  6.058e-005    -4.059    -4.218    -0.158
   MgHCO3+               4.177e-006  3.796e-006    -5.379    -5.421    -0.041
   MgCO3                 1.133e-007  1.136e-007    -6.946    -6.945     0.001
   MgOH+                 1.892e-009  1.720e-009    -8.723    -8.765    -0.041



   MgSO4                 7.517e-010  7.532e-010    -9.124    -9.123     0.001
Mn(2)           4.451e-005
   Mn+2                  3.038e-005  2.074e-005    -4.517    -4.683    -0.166
   MnHCO3+               1.089e-005  9.899e-006    -4.963    -5.004    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.328e-009  7.570e-009    -8.079    -8.121    -0.041
   MnOH+                 4.585e-009  4.168e-009    -8.339    -8.380    -0.041
   MnSO4                 1.952e-010  1.956e-010    -9.710    -9.709     0.001
   MnCl2                 2.955e-013  2.961e-013   -12.529   -12.529     0.001
   MnCl3-                8.038e-018  7.306e-018   -17.095   -17.136    -0.041
   Mn(OH)3-              1.728e-019  1.571e-019   -18.762   -18.804    -0.041
Mn(3)           1.834e-034
   Mn+3                  1.834e-034  7.770e-035   -33.736   -34.110    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.477   -83.643    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.902   -96.943    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.933e-007  5.945e-007    -6.227    -6.226     0.001
   NaCO3-                7.943e-009  7.220e-009    -8.100    -8.141    -0.041
   NaSO4-                5.772e-011  5.246e-011   -10.239   -10.280    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.173   -74.172     0.001
S(-2)           2.089e-004
   H2S                   5.836e-005  5.847e-005    -4.234    -4.233     0.001
   HS-                   5.754e-005  5.230e-005    -4.240    -4.281    -0.041
   Fe(HS)2               4.395e-005  4.404e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          1.398e-006  1.271e-006    -5.854    -5.896    -0.041
   Fe(HS)3-              2.759e-007  2.508e-007    -6.559    -6.601    -0.041
   S5-2                  1.425e-007  1.039e-007    -6.846    -6.983    -0.137
   S4-2                  8.438e-008  6.065e-008    -7.074    -7.217    -0.143
   S6-2                  7.280e-008  5.380e-008    -7.138    -7.269    -0.131
   S-2                   7.238e-011  4.941e-011   -10.140   -10.306    -0.166
   S3-2                  3.021e-011  2.137e-011   -10.520   -10.670    -0.150
   S2-2                  1.737e-012  1.213e-012   -11.760   -11.916    -0.156
   As3S4(HS)2-           5.854e-014  5.321e-014   -13.233   -13.274    -0.041
S(6)            9.611e-008
   SO4-2                 7.711e-008  5.304e-008    -7.113    -7.275    -0.163
   CaSO4                 1.781e-008  1.784e-008    -7.749    -7.749     0.001
   MgSO4                 7.517e-010  7.532e-010    -9.124    -9.123     0.001
   MnSO4                 1.952e-010  1.956e-010    -9.710    -9.709     0.001
   FeSO4                 1.700e-010  1.703e-010    -9.770    -9.769     0.001
   NaSO4-                5.772e-011  5.246e-011   -10.239   -10.280    -0.041
   BaSO4                 9.512e-012  9.531e-012   -11.022   -11.021     0.001
   KSO4-                 7.043e-012  6.401e-012   -11.152   -11.194    -0.041
   HSO4-                 7.253e-013  6.593e-013   -12.139   -12.181    -0.041
   CaHSO4+               1.470e-014  1.337e-014   -13.833   -13.874    -0.041
   FeHSO4+               1.575e-016  1.432e-016   -15.803   -15.844    -0.041
   FeSO4+                1.338e-025  1.216e-025   -24.874   -24.915    -0.041
   Fe(SO4)2-             1.552e-031  1.411e-031   -30.809   -30.850    -0.041
   FeHSO4+2              6.100e-032  4.164e-032   -31.215   -31.381    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.58  -16.96   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.98  -43.75    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.88  -17.41  -12.53  As
Ba3(AsO4)2      -13.84  -63.95  -50.11  Ba3(AsO4)2
Barite           -3.75  -13.72   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2



Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -15.62  -16.96   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.35  -11.49   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.56  -43.39   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.79  -43.00   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.66  -41.94   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.73  -45.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.92   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.33  -90.05   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.63  -11.96    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.69  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.74  -43.98  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.51  -14.68   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 64.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.280e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.423e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.055e-002 -2.452e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.028e-005  3.028e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.330e-003  2.330e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.757e-004  Surface charge, eq

Hfo_s         
 2.527e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.647e-005       0.652  1.647e-005      -4.783
Hfo_sOMn+        6.766e-006       0.268  6.766e-006      -5.170
Hfo_sOFe+        1.661e-006       0.066  1.661e-006      -5.780
Hfo_sOH2+        2.607e-007       0.010  2.607e-007      -6.584
Hfo_sOH          1.047e-007       0.004  1.047e-007      -6.980
Hfo_sOHBa+2      1.083e-008       0.000  1.083e-008      -7.965
Hfo_sO-          9.633e-010       0.000  9.634e-010      -9.016

Hfo           
 7.757e-004  Surface charge, eq

Hfo_w         
 1.011e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.743e-004       0.667  6.743e-004      -3.171
Hfo_wOH          2.708e-004       0.268  2.708e-004      -3.567
Hfo_wOFe+        4.009e-005       0.040  4.009e-005      -4.397
Hfo_wOMn+        1.390e-005       0.014  1.390e-005      -4.857
Hfo_wOCa+        5.049e-006       0.005  5.049e-006      -5.297
Hfo_wOMg+        3.228e-006       0.003  3.228e-006      -5.491
Hfo_wO-          2.492e-006       0.002  2.492e-006      -5.603
Hfo_wOFeOH       8.448e-007       0.001  8.448e-007      -6.073
Hfo_wH2AsO3      2.318e-007       0.000  2.318e-007      -6.635
Hfo_wSO4-        1.089e-010       0.000  1.089e-010      -9.963
Hfo_wOHSO4-2     8.724e-011       0.000  8.724e-011     -10.059
Hfo_wOBa+        4.799e-011       0.000  4.799e-011     -10.319



Hfo_wOHAsO4-3    5.110e-016       0.000  5.110e-016     -15.292
Hfo_wHAsO4-      7.094e-017       0.000  7.094e-017     -16.149
Hfo_wH2AsO4      5.716e-018       0.000  5.716e-018     -17.243

Mno           
-1.319e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.519e-024       0.000  1.519e-024     -23.818
Mno_O3Ca         9.425e-026       0.000  9.425e-026     -25.026
Mno_O3-2         7.751e-026       0.000  7.751e-026     -25.111
Mno_O3HMn+       2.664e-026       0.000  2.664e-026     -25.574
Mno_O3H-         3.408e-027       0.000  3.408e-027     -26.468
Mno_O3Na-        1.622e-027       0.000  1.622e-027     -26.790
Mno_O3HCa+       1.442e-027       0.000  1.442e-027     -26.841
Mno_O3Mg         1.288e-027       0.000  1.288e-027     -26.890
Mno_O3Ba         4.215e-028       0.000  4.215e-028     -27.375
Mno_O3HMg+       1.335e-029       0.000  1.335e-029     -28.875
Mno_O3HBa+       1.154e-029       0.000  1.154e-029     -28.938
Mno_O3HNa        6.653e-030       0.000  6.653e-030     -29.177
Mno_O3H2         1.125e-031       0.000  1.125e-031     -30.949
Mno_O3H3+        9.940e-037       0.000  9.940e-037     -36.003
Mno_O3H3Cl       2.453e-039       0.000  2.453e-039     -38.610

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.402e-006  1.402e-006
Ba               5.459e-007  5.459e-007
C                1.343e-002  1.343e-002
Ca               2.573e-003  2.573e-003
Cl               9.873e-005  9.873e-005
Fe               8.222e-005  8.221e-005
K                1.893e-005  1.893e-005
Mg               9.154e-005  9.154e-005
Mn               4.448e-005  4.448e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.894      Charge balance
                                       pe  =  -3.918      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.385e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.196e-003
                       Total CO2 (mol/kg)  =  7.569e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.750e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.10
                               Iterations  =  36
                                  Total H  = 1.110409e+002
                                  Total O  = 5.552677e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.390e-007  1.277e-007    -6.857    -6.894    -0.037
   OH-                   8.622e-008  7.837e-008    -7.064    -7.106    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000



As(3)           1.402e-006
   AsS(OH)(HS)-          1.398e-006  1.271e-006    -5.854    -5.896    -0.041
   H3AsO3                3.323e-009  3.329e-009    -8.479    -8.478     0.001
   H2AsO3-               2.030e-011  1.846e-011   -10.692   -10.734    -0.041
   As3S4(HS)2-           5.842e-014  5.310e-014   -13.233   -13.275    -0.041
   H4AsO3+               2.317e-016  2.106e-016   -15.635   -15.677    -0.041
   HAsO3-2               4.224e-019  2.884e-019   -18.374   -18.540    -0.166
   AsO3-3                1.064e-027  4.506e-028   -26.973   -27.346    -0.373
As(5)           9.895e-018
   H2AsO4-               5.748e-018  5.225e-018   -17.240   -17.282    -0.041
   HAsO4-2               4.147e-018  2.831e-018   -17.382   -17.548    -0.166
   H3AsO4                1.329e-022  1.331e-022   -21.877   -21.876     0.001
   AsO4-3                1.171e-022  4.963e-023   -21.931   -22.304    -0.373
Ba              5.459e-007
   Ba+2                  5.253e-007  3.586e-007    -6.280    -6.445    -0.166
   BaHCO3+               2.024e-008  1.840e-008    -7.694    -7.735    -0.041
   BaCO3                 3.634e-010  3.641e-010    -9.440    -9.439     0.001
   BaSO4                 9.372e-012  9.390e-012   -11.028   -11.027     0.001
   BaOH+                 1.047e-013  9.513e-014   -12.980   -13.022    -0.041
C(-4)           5.861e-003
   CH4                   5.861e-003  5.873e-003    -2.232    -2.231     0.001
C(4)            7.569e-003
   HCO3-                 5.869e-003  5.351e-003    -2.231    -2.272    -0.040
   CO2                   1.534e-003  1.537e-003    -2.814    -2.813     0.001
   CaHCO3+               1.266e-004  1.150e-004    -3.898    -3.939    -0.041
   MnHCO3+               1.088e-005  9.886e-006    -4.964    -5.005    -0.041
   FeHCO3+               1.063e-005  9.661e-006    -4.974    -5.015    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.174e-006  3.794e-006    -5.379    -5.421    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.844e-006  1.965e-006    -5.546    -5.707    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.929e-007  5.940e-007    -6.227    -6.226     0.001
   MgCO3                 1.134e-007  1.136e-007    -6.945    -6.945     0.001
   BaHCO3+               2.024e-008  1.840e-008    -7.694    -7.735    -0.041
   NaCO3-                7.947e-009  7.224e-009    -8.100    -8.141    -0.041
   BaCO3                 3.634e-010  3.641e-010    -9.440    -9.439     0.001
Ca              2.573e-003
   Ca+2                  2.441e-003  1.686e-003    -2.612    -2.773    -0.161
   CaHCO3+               1.266e-004  1.150e-004    -3.898    -3.939    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.754e-008  1.757e-008    -7.756    -7.755     0.001
   CaOH+                 2.409e-009  2.190e-009    -8.618    -8.660    -0.041
   CaHSO4+               1.446e-014  1.314e-014   -13.840   -13.881    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.324e-009  7.566e-009    -8.080    -8.121    -0.041
   FeCl+                 2.457e-009  2.233e-009    -8.610    -8.651    -0.041
   MnCl2                 2.954e-013  2.959e-013   -12.530   -12.529     0.001
   MnCl3-                8.035e-018  7.304e-018   -17.095   -17.136    -0.041
   FeCl+2                8.258e-025  5.638e-025   -24.083   -24.249    -0.166
   FeCl2+                2.482e-028  2.257e-028   -27.605   -27.647    -0.041
   FeCl3                 2.018e-033  2.022e-033   -32.695   -32.694     0.001
Fe(2)           8.222e-005
   Fe(HS)2               4.397e-005  4.405e-005    -4.357    -4.356     0.001
   Fe+2                  2.644e-005  1.805e-005    -4.578    -4.743    -0.166
   FeHCO3+               1.063e-005  9.661e-006    -4.974    -5.015    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.761e-007  2.510e-007    -6.559    -6.600    -0.041
   FeOH+                 4.917e-008  4.470e-008    -7.308    -7.350    -0.041
   FeCl+                 2.457e-009  2.233e-009    -8.610    -8.651    -0.041
   FeSO4                 1.674e-010  1.677e-010    -9.776    -9.775     0.001
   Fe(OH)2               2.972e-012  2.978e-012   -11.527   -11.526     0.001
   Fe(OH)3-              9.530e-016  8.663e-016   -15.021   -15.062    -0.041
   FeHSO4+               1.549e-016  1.408e-016   -15.810   -15.851    -0.041
Fe(3)           5.775e-014
   Fe(OH)2+              3.003e-014  2.730e-014   -13.522   -13.564    -0.041



   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.163e-016  1.966e-016   -15.665   -15.706    -0.041
   FeOH+2                1.543e-017  1.053e-017   -16.812   -16.978    -0.166
   Fe+3                  4.918e-022  2.083e-022   -21.308   -21.681    -0.373
   FeCl+2                8.258e-025  5.638e-025   -24.083   -24.249    -0.166
   FeSO4+                1.313e-025  1.194e-025   -24.882   -24.923    -0.041
   FeCl2+                2.482e-028  2.257e-028   -27.605   -27.647    -0.041
   Fe(SO4)2-             1.501e-031  1.364e-031   -30.824   -30.865    -0.041
   FeHSO4+2              5.978e-032  4.081e-032   -31.223   -31.389    -0.166
   Fe2(OH)2+4            1.374e-032  2.985e-033   -31.862   -32.525    -0.663
   FeCl3                 2.018e-033  2.022e-033   -32.695   -32.694     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.733   -43.769    -1.036
H(0)            1.578e-009
   H2                    7.890e-010  7.905e-010    -9.103    -9.102     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.938e-012  6.306e-012   -11.159   -11.200    -0.041
Mg              9.154e-005
   Mg+2                  8.726e-005  6.059e-005    -4.059    -4.218    -0.158
   MgHCO3+               4.174e-006  3.794e-006    -5.379    -5.421    -0.041
   MgCO3                 1.134e-007  1.136e-007    -6.945    -6.945     0.001
   MgOH+                 1.895e-009  1.722e-009    -8.722    -8.764    -0.041
   MgSO4                 7.406e-010  7.421e-010    -9.130    -9.130     0.001
Mn(2)           4.448e-005
   Mn+2                  3.036e-005  2.073e-005    -4.518    -4.683    -0.166
   MnHCO3+               1.088e-005  9.886e-006    -4.964    -5.005    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.324e-009  7.566e-009    -8.080    -8.121    -0.041
   MnOH+                 4.589e-009  4.171e-009    -8.338    -8.380    -0.041
   MnSO4                 1.922e-010  1.926e-010    -9.716    -9.715     0.001
   MnCl2                 2.954e-013  2.959e-013   -12.530   -12.529     0.001
   MnCl3-                8.035e-018  7.304e-018   -17.095   -17.136    -0.041
   Mn(OH)3-              1.734e-019  1.576e-019   -18.761   -18.802    -0.041
Mn(3)           1.827e-034
   Mn+3                  1.827e-034  7.741e-035   -33.738   -34.111    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.479   -83.644    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.905   -96.946    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.929e-007  5.940e-007    -6.227    -6.226     0.001
   NaCO3-                7.947e-009  7.224e-009    -8.100    -8.141    -0.041
   NaSO4-                5.686e-011  5.168e-011   -10.245   -10.287    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.177   -74.176     0.001
S(-2)           2.089e-004
   H2S                   5.831e-005  5.842e-005    -4.234    -4.233     0.001
   HS-                   5.756e-005  5.232e-005    -4.240    -4.281    -0.041
   Fe(HS)2               4.397e-005  4.405e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          1.398e-006  1.271e-006    -5.854    -5.896    -0.041
   Fe(HS)3-              2.761e-007  2.510e-007    -6.559    -6.600    -0.041
   S5-2                  1.428e-007  1.041e-007    -6.845    -6.982    -0.137
   S4-2                  8.452e-008  6.075e-008    -7.073    -7.216    -0.143
   S6-2                  7.291e-008  5.389e-008    -7.137    -7.268    -0.131
   S-2                   7.249e-011  4.949e-011   -10.140   -10.305    -0.166
   S3-2                  3.026e-011  2.140e-011   -10.519   -10.669    -0.150
   S2-2                  1.740e-012  1.215e-012   -11.759   -11.915    -0.156
   As3S4(HS)2-           5.842e-014  5.310e-014   -13.233   -13.275    -0.041
S(6)            9.466e-008
   SO4-2                 7.595e-008  5.225e-008    -7.119    -7.282    -0.163
   CaSO4                 1.754e-008  1.757e-008    -7.756    -7.755     0.001
   MgSO4                 7.406e-010  7.421e-010    -9.130    -9.130     0.001
   MnSO4                 1.922e-010  1.926e-010    -9.716    -9.715     0.001
   FeSO4                 1.674e-010  1.677e-010    -9.776    -9.775     0.001
   NaSO4-                5.686e-011  5.168e-011   -10.245   -10.287    -0.041
   BaSO4                 9.372e-012  9.390e-012   -11.028   -11.027     0.001



   KSO4-                 6.938e-012  6.306e-012   -11.159   -11.200    -0.041
   HSO4-                 7.136e-013  6.486e-013   -12.147   -12.188    -0.041
   CaHSO4+               1.446e-014  1.314e-014   -13.840   -13.881    -0.041
   FeHSO4+               1.549e-016  1.408e-016   -15.810   -15.851    -0.041
   FeSO4+                1.313e-025  1.194e-025   -24.882   -24.923    -0.041
   Fe(SO4)2-             1.501e-031  1.364e-031   -30.824   -30.865    -0.041
   FeHSO4+2              5.978e-032  4.081e-032   -31.223   -31.389    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.06   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.98  -43.75    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.87  -17.41  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.76  -13.73   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.63   -2.23   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.36  -11.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.47  -10.06   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.57  -43.40   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.80  -43.01   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.67  -41.95   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.75  -45.14   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.92   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.36  -90.07   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.63  -11.97    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2



O2(g)           -71.28  -74.18   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.68  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.74  -43.99  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.51  -14.69   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 65.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.300e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.06   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.421e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.043e-002 -2.574e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.033e-005  3.033e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.452e-003  2.452e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.736e-004  Surface charge, eq

Hfo_s         
 2.521e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.642e-005       0.651  1.642e-005      -4.785
Hfo_sOMn+        6.755e-006       0.268  6.755e-006      -5.170
Hfo_sOFe+        1.658e-006       0.066  1.658e-006      -5.780
Hfo_sOH2+        2.598e-007       0.010  2.598e-007      -6.585
Hfo_sOH          1.045e-007       0.004  1.045e-007      -6.981



Hfo_sOHBa+2      1.081e-008       0.000  1.081e-008      -7.966
Hfo_sO-          9.622e-010       0.000  9.622e-010      -9.017

Hfo           
 7.736e-004  Surface charge, eq

Hfo_w         
 1.009e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.724e-004       0.667  6.724e-004      -3.172
Hfo_wOH          2.704e-004       0.268  2.704e-004      -3.568
Hfo_wOFe+        4.006e-005       0.040  4.006e-005      -4.397
Hfo_wOMn+        1.389e-005       0.014  1.389e-005      -4.857
Hfo_wOCa+        5.045e-006       0.005  5.045e-006      -5.297
Hfo_wOMg+        3.227e-006       0.003  3.227e-006      -5.491
Hfo_wO-          2.491e-006       0.002  2.491e-006      -5.604
Hfo_wOFeOH       8.451e-007       0.001  8.452e-007      -6.073
Hfo_wH2AsO3      2.316e-007       0.000  2.316e-007      -6.635
Hfo_wSO4-        1.070e-010       0.000  1.070e-010      -9.971
Hfo_wOHSO4-2     8.582e-011       0.000  8.582e-011     -10.066
Hfo_wOBa+        4.798e-011       0.000  4.798e-011     -10.319
Hfo_wOHAsO4-3    5.103e-016       0.000  5.103e-016     -15.292
Hfo_wHAsO4-      7.067e-017       0.000  7.067e-017     -16.151
Hfo_wH2AsO4      5.687e-018       0.000  5.687e-018     -17.245

Mno           
-3.235e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.721e-030       0.000  3.721e-030     -29.429
Mno_O3Ca         2.309e-031       0.000  2.309e-031     -30.637
Mno_O3-2         1.900e-031       0.000  1.900e-031     -30.721
Mno_O3HMn+       6.519e-032       0.000  6.519e-032     -31.186
Mno_O3H-         8.342e-033       0.000  8.342e-033     -32.079
Mno_O3Na-        3.975e-033       0.000  3.975e-033     -32.401
Mno_O3HCa+       3.529e-033       0.000  3.529e-033     -32.452
Mno_O3Mg         3.158e-033       0.000  3.158e-033     -32.501
Mno_O3Ba         1.033e-033       0.000  1.033e-033     -32.986
Mno_O3HMg+       3.268e-035       0.000  3.268e-035     -34.486
Mno_O3HBa+       2.825e-035       0.000  2.825e-035     -34.549
Mno_O3HNa        1.629e-035       0.000  1.629e-035     -34.788
Mno_O3H2         2.751e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.427e-042       0.000  2.427e-042     -41.615
Mno_O3H3Cl       5.990e-045       0.000  5.990e-045     -44.223

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.402e-006  1.402e-006
Ba               5.459e-007  5.459e-007
C                1.351e-002  1.351e-002
Ca               2.571e-003  2.571e-003
Cl               9.873e-005  9.873e-005
Fe               8.220e-005  8.220e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.154e-005
Mn               4.445e-005  4.445e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.894      Charge balance
                                       pe  =  -3.919      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.380e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.191e-003
                       Total CO2 (mol/kg)  =  7.561e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.729e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.08
                               Iterations  =  35
                                  Total H  = 1.110414e+002
                                  Total O  = 5.552684e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.388e-007  1.275e-007    -6.858    -6.894    -0.037
   OH-                   8.633e-008  7.847e-008    -7.064    -7.105    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.402e-006
   AsS(OH)(HS)-          1.398e-006  1.271e-006    -5.854    -5.896    -0.041
   H3AsO3                3.325e-009  3.331e-009    -8.478    -8.477     0.001
   H2AsO3-               2.034e-011  1.849e-011   -10.692   -10.733    -0.041
   As3S4(HS)2-           5.831e-014  5.300e-014   -13.234   -13.276    -0.041
   H4AsO3+               2.316e-016  2.105e-016   -15.635   -15.677    -0.041
   HAsO3-2               4.237e-019  2.893e-019   -18.373   -18.539    -0.166
   AsO3-3                1.068e-027  4.526e-028   -26.971   -27.344    -0.373
As(5)           9.878e-018
   H2AsO4-               5.736e-018  5.214e-018   -17.241   -17.283    -0.041
   HAsO4-2               4.142e-018  2.828e-018   -17.383   -17.548    -0.166
   H3AsO4                1.324e-022  1.327e-022   -21.878   -21.877     0.001
   AsO4-3                1.172e-022  4.964e-023   -21.931   -22.304    -0.373
Ba              5.459e-007
   Ba+2                  5.253e-007  3.587e-007    -6.280    -6.445    -0.166
   BaHCO3+               2.022e-008  1.838e-008    -7.694    -7.736    -0.041
   BaCO3                 3.636e-010  3.643e-010    -9.439    -9.438     0.001
   BaSO4                 9.236e-012  9.254e-012   -11.035   -11.034     0.001
   BaOH+                 1.048e-013  9.527e-014   -12.980   -13.021    -0.041
C(-4)           5.946e-003
   CH4                   5.946e-003  5.957e-003    -2.226    -2.225     0.001
C(4)            7.561e-003
   HCO3-                 5.865e-003  5.347e-003    -2.232    -2.272    -0.040
   CO2                   1.531e-003  1.534e-003    -2.815    -2.814     0.001
   CaHCO3+               1.264e-004  1.149e-004    -3.898    -3.940    -0.041
   MnHCO3+               1.086e-005  9.874e-006    -4.964    -5.006    -0.041
   FeHCO3+               1.062e-005  9.649e-006    -4.974    -5.016    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.171e-006  3.791e-006    -5.380    -5.421    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.845e-006  1.966e-006    -5.546    -5.706    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.924e-007  5.935e-007    -6.227    -6.227     0.001
   MgCO3                 1.135e-007  1.137e-007    -6.945    -6.944     0.001
   BaHCO3+               2.022e-008  1.838e-008    -7.694    -7.736    -0.041
   NaCO3-                7.950e-009  7.227e-009    -8.100    -8.141    -0.041
   BaCO3                 3.636e-010  3.643e-010    -9.439    -9.438     0.001
Ca              2.571e-003
   Ca+2                  2.439e-003  1.685e-003    -2.613    -2.773    -0.161
   CaHCO3+               1.264e-004  1.149e-004    -3.898    -3.940    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.727e-008  1.730e-008    -7.763    -7.762     0.001
   CaOH+                 2.411e-009  2.192e-009    -8.618    -8.659    -0.041
   CaHSO4+               1.422e-014  1.293e-014   -13.847   -13.888    -0.041
Cl              9.873e-005



   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.320e-009  7.563e-009    -8.080    -8.121    -0.041
   FeCl+                 2.456e-009  2.232e-009    -8.610    -8.651    -0.041
   MnCl2                 2.953e-013  2.958e-013   -12.530   -12.529     0.001
   MnCl3-                8.032e-018  7.301e-018   -17.095   -17.137    -0.041
   FeCl+2                8.227e-025  5.617e-025   -24.085   -24.250    -0.166
   FeCl2+                2.473e-028  2.248e-028   -27.607   -27.648    -0.041
   FeCl3                 2.011e-033  2.015e-033   -32.697   -32.696     0.001
Fe(2)           8.220e-005
   Fe(HS)2               4.398e-005  4.406e-005    -4.357    -4.356     0.001
   Fe+2                  2.643e-005  1.805e-005    -4.578    -4.744    -0.166
   FeHCO3+               1.062e-005  9.649e-006    -4.974    -5.016    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.763e-007  2.512e-007    -6.559    -6.600    -0.041
   FeOH+                 4.921e-008  4.473e-008    -7.308    -7.349    -0.041
   FeCl+                 2.456e-009  2.232e-009    -8.610    -8.651    -0.041
   FeSO4                 1.649e-010  1.652e-010    -9.783    -9.782     0.001
   Fe(OH)2               2.979e-012  2.984e-012   -11.526   -11.525     0.001
   Fe(OH)3-              9.561e-016  8.691e-016   -15.019   -15.061    -0.041
   FeHSO4+               1.524e-016  1.385e-016   -15.817   -15.859    -0.041
Fe(3)           5.771e-014
   Fe(OH)2+              3.000e-014  2.727e-014   -13.523   -13.564    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.165e-016  1.968e-016   -15.664   -15.706    -0.041
   FeOH+2                1.539e-017  1.051e-017   -16.813   -16.979    -0.166
   Fe+3                  4.898e-022  2.076e-022   -21.310   -21.683    -0.373
   FeCl+2                8.227e-025  5.617e-025   -24.085   -24.250    -0.166
   FeSO4+                1.289e-025  1.172e-025   -24.890   -24.931    -0.041
   FeCl2+                2.473e-028  2.248e-028   -27.607   -27.648    -0.041
   Fe(SO4)2-             1.452e-031  1.319e-031   -30.838   -30.880    -0.041
   FeHSO4+2              5.860e-032  4.001e-032   -31.232   -31.398    -0.166
   Fe2(OH)2+4            1.367e-032  2.970e-033   -31.864   -32.527    -0.663
   FeCl3                 2.011e-033  2.015e-033   -32.697   -32.696     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.736   -43.772    -1.036
H(0)            1.584e-009
   H2                    7.922e-010  7.938e-010    -9.101    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.836e-012  6.214e-012   -11.165   -11.207    -0.041
Mg              9.155e-005
   Mg+2                  8.726e-005  6.060e-005    -4.059    -4.218    -0.158
   MgHCO3+               4.171e-006  3.791e-006    -5.380    -5.421    -0.041
   MgCO3                 1.135e-007  1.137e-007    -6.945    -6.944     0.001
   MgOH+                 1.897e-009  1.725e-009    -8.722    -8.763    -0.041
   MgSO4                 7.298e-010  7.313e-010    -9.137    -9.136     0.001
Mn(2)           4.445e-005
   Mn+2                  3.035e-005  2.072e-005    -4.518    -4.684    -0.166
   MnHCO3+               1.086e-005  9.874e-006    -4.964    -5.006    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.320e-009  7.563e-009    -8.080    -8.121    -0.041
   MnOH+                 4.592e-009  4.175e-009    -8.338    -8.379    -0.041
   MnSO4                 1.893e-010  1.897e-010    -9.723    -9.722     0.001
   MnCl2                 2.953e-013  2.958e-013   -12.530   -12.529     0.001
   MnCl3-                8.032e-018  7.301e-018   -17.095   -17.137    -0.041
   Mn(OH)3-              1.740e-019  1.582e-019   -18.759   -18.801    -0.041
Mn(3)           1.820e-034
   Mn+3                  1.820e-034  7.712e-035   -33.740   -34.113    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.480   -83.646    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.908   -96.949    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.924e-007  5.935e-007    -6.227    -6.227     0.001
   NaCO3-                7.950e-009  7.227e-009    -8.100    -8.141    -0.041
   NaSO4-                5.602e-011  5.093e-011   -10.252   -10.293    -0.041
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.180   -74.180     0.001
S(-2)           2.089e-004
   H2S                   5.826e-005  5.837e-005    -4.235    -4.234     0.001
   HS-                   5.758e-005  5.234e-005    -4.240    -4.281    -0.041
   Fe(HS)2               4.398e-005  4.406e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          1.398e-006  1.271e-006    -5.854    -5.896    -0.041
   Fe(HS)3-              2.763e-007  2.512e-007    -6.559    -6.600    -0.041
   S5-2                  1.430e-007  1.043e-007    -6.845    -6.982    -0.137
   S4-2                  8.465e-008  6.084e-008    -7.072    -7.216    -0.143
   S6-2                  7.303e-008  5.398e-008    -7.137    -7.268    -0.131
   S-2                   7.260e-011  4.957e-011   -10.139   -10.305    -0.166
   S3-2                  3.031e-011  2.144e-011   -10.518   -10.669    -0.150
   S2-2                  1.743e-012  1.217e-012   -11.759   -11.915    -0.156
   As3S4(HS)2-           5.831e-014  5.300e-014   -13.234   -13.276    -0.041
S(6)            9.326e-008
   SO4-2                 7.483e-008  5.148e-008    -7.126    -7.288    -0.162
   CaSO4                 1.727e-008  1.730e-008    -7.763    -7.762     0.001
   MgSO4                 7.298e-010  7.313e-010    -9.137    -9.136     0.001
   MnSO4                 1.893e-010  1.897e-010    -9.723    -9.722     0.001
   FeSO4                 1.649e-010  1.652e-010    -9.783    -9.782     0.001
   NaSO4-                5.602e-011  5.093e-011   -10.252   -10.293    -0.041
   BaSO4                 9.236e-012  9.254e-012   -11.035   -11.034     0.001
   KSO4-                 6.836e-012  6.214e-012   -11.165   -11.207    -0.041
   HSO4-                 7.022e-013  6.383e-013   -12.154   -12.195    -0.041
   CaHSO4+               1.422e-014  1.293e-014   -13.847   -13.888    -0.041
   FeHSO4+               1.524e-016  1.385e-016   -15.817   -15.859    -0.041
   FeSO4+                1.289e-025  1.172e-025   -24.890   -24.931    -0.041
   Fe(SO4)2-             1.452e-031  1.319e-031   -30.838   -30.880    -0.041
   FeHSO4+2              5.860e-032  4.001e-032   -31.232   -31.398    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.70  -10.06   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.98  -43.75    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.87  -17.40  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.76  -13.73   -9.97  BaSO4
Birnessite      -28.55   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.37  -11.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.48  -10.06   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.36  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.81  -43.02   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.68  -41.96   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.76  -45.15   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.38  -90.09   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.64  -11.97    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -2.68  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.74  -43.99  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.52  -14.70   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 66.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.320e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.420e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.030e-002 -2.696e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.038e-005  3.038e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.573e-003  2.573e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.715e-004  Surface charge, eq

Hfo_s         
 2.515e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.638e-005       0.651  1.638e-005      -4.786
Hfo_sOMn+        6.745e-006       0.268  6.745e-006      -5.171
Hfo_sOFe+        1.656e-006       0.066  1.656e-006      -5.781
Hfo_sOH2+        2.588e-007       0.010  2.588e-007      -6.587
Hfo_sOH          1.042e-007       0.004  1.042e-007      -6.982
Hfo_sOHBa+2      1.078e-008       0.000  1.078e-008      -7.967
Hfo_sO-          9.611e-010       0.000  9.611e-010      -9.017

Hfo           
 7.715e-004  Surface charge, eq

Hfo_w         
 1.006e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.704e-004       0.666  6.704e-004      -3.174
Hfo_wOH          2.699e-004       0.268  2.699e-004      -3.569
Hfo_wOFe+        4.002e-005       0.040  4.002e-005      -4.398
Hfo_wOMn+        1.388e-005       0.014  1.388e-005      -4.858
Hfo_wOCa+        5.041e-006       0.005  5.041e-006      -5.298
Hfo_wOMg+        3.226e-006       0.003  3.226e-006      -5.491
Hfo_wO-          2.490e-006       0.002  2.490e-006      -5.604
Hfo_wOFeOH       8.455e-007       0.001  8.455e-007      -6.073
Hfo_wH2AsO3      2.313e-007       0.000  2.314e-007      -6.636
Hfo_wSO4-        1.051e-010       0.000  1.051e-010      -9.978
Hfo_wOHSO4-2     8.444e-011       0.000  8.444e-011     -10.073
Hfo_wOBa+        4.796e-011       0.000  4.797e-011     -10.319
Hfo_wOHAsO4-3    5.096e-016       0.000  5.096e-016     -15.293
Hfo_wHAsO4-      7.040e-017       0.000  7.040e-017     -16.152
Hfo_wH2AsO4      5.658e-018       0.000  5.658e-018     -17.247

Mno           
-3.244e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.729e-030       0.000  3.729e-030     -29.428
Mno_O3Ca         2.314e-031       0.000  2.314e-031     -30.636
Mno_O3-2         1.905e-031       0.000  1.905e-031     -30.720
Mno_O3HMn+       6.524e-032       0.000  6.524e-032     -31.185
Mno_O3H-         8.353e-033       0.000  8.353e-033     -32.078
Mno_O3Na-        3.985e-033       0.000  3.985e-033     -32.400
Mno_O3HCa+       3.532e-033       0.000  3.532e-033     -32.452
Mno_O3Mg         3.166e-033       0.000  3.166e-033     -32.499
Mno_O3Ba         1.036e-033       0.000  1.036e-033     -32.985
Mno_O3HMg+       3.273e-035       0.000  3.273e-035     -34.485
Mno_O3HBa+       2.829e-035       0.000  2.829e-035     -34.548
Mno_O3HNa        1.631e-035       0.000  1.631e-035     -34.788



Mno_O3H2         2.751e-037       0.000  2.751e-037     -36.561
Mno_O3H3+        2.424e-042       0.000  2.424e-042     -41.615
Mno_O3H3Cl       5.983e-045       0.000  5.983e-045     -44.223

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.402e-006  1.402e-006
Ba               5.460e-007  5.460e-007
C                1.358e-002  1.358e-002
Ca               2.570e-003  2.570e-003
Cl               9.873e-005  9.873e-005
Fe               8.219e-005  8.219e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005
Mn               4.442e-005  4.442e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.895      Charge balance
                                       pe  =  -3.921      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.375e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.186e-003
                       Total CO2 (mol/kg)  =  7.552e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.708e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.07
                               Iterations  =  38
                                  Total H  = 1.110420e+002
                                  Total O  = 5.552692e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.386e-007  1.274e-007    -6.858    -6.895    -0.037
   OH-                   8.643e-008  7.857e-008    -7.063    -7.105    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.402e-006
   AsS(OH)(HS)-          1.399e-006  1.271e-006    -5.854    -5.896    -0.041
   H3AsO3                3.327e-009  3.334e-009    -8.478    -8.477     0.001
   H2AsO3-               2.038e-011  1.853e-011   -10.691   -10.732    -0.041
   As3S4(HS)2-           5.819e-014  5.290e-014   -13.235   -13.277    -0.041
   H4AsO3+               2.314e-016  2.104e-016   -15.636   -15.677    -0.041
   HAsO3-2               4.250e-019  2.902e-019   -18.372   -18.537    -0.166
   AsO3-3                1.072e-027  4.545e-028   -26.970   -27.342    -0.373
As(5)           9.861e-018
   H2AsO4-               5.723e-018  5.203e-018   -17.242   -17.284    -0.041
   HAsO4-2               4.138e-018  2.826e-018   -17.383   -17.549    -0.166
   H3AsO4                1.320e-022  1.322e-022   -21.880   -21.879     0.001
   AsO4-3                1.172e-022  4.966e-023   -21.931   -22.304    -0.373
Ba              5.460e-007
   Ba+2                  5.254e-007  3.587e-007    -6.280    -6.445    -0.166
   BaHCO3+               2.021e-008  1.837e-008    -7.694    -7.736    -0.041
   BaCO3                 3.639e-010  3.646e-010    -9.439    -9.438     0.001
   BaSO4                 9.104e-012  9.122e-012   -11.041   -11.040     0.001
   BaOH+                 1.049e-013  9.540e-014   -12.979   -13.020    -0.041
C(-4)           6.031e-003
   CH4                   6.031e-003  6.042e-003    -2.220    -2.219     0.001
C(4)            7.552e-003
   HCO3-                 5.860e-003  5.343e-003    -2.232    -2.272    -0.040



   CO2                   1.528e-003  1.531e-003    -2.816    -2.815     0.001
   CaHCO3+               1.262e-004  1.148e-004    -3.899    -3.940    -0.041
   MnHCO3+               1.085e-005  9.862e-006    -4.965    -5.006    -0.041
   FeHCO3+               1.060e-005  9.638e-006    -4.975    -5.016    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.168e-006  3.789e-006    -5.380    -5.422    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.846e-006  1.967e-006    -5.546    -5.706    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.919e-007  5.931e-007    -6.228    -6.227     0.001
   MgCO3                 1.135e-007  1.138e-007    -6.945    -6.944     0.001
   BaHCO3+               2.021e-008  1.837e-008    -7.694    -7.736    -0.041
   NaCO3-                7.954e-009  7.230e-009    -8.099    -8.141    -0.041
   BaCO3                 3.639e-010  3.646e-010    -9.439    -9.438     0.001
Ca              2.570e-003
   Ca+2                  2.438e-003  1.684e-003    -2.613    -2.774    -0.161
   CaHCO3+               1.262e-004  1.148e-004    -3.899    -3.940    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.701e-008  1.705e-008    -7.769    -7.768     0.001
   CaOH+                 2.413e-009  2.193e-009    -8.617    -8.659    -0.041
   CaHSO4+               1.399e-014  1.272e-014   -13.854   -13.895    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.317e-009  7.560e-009    -8.080    -8.121    -0.041
   FeCl+                 2.455e-009  2.231e-009    -8.610    -8.651    -0.041
   MnCl2                 2.952e-013  2.957e-013   -12.530   -12.529     0.001
   MnCl3-                8.029e-018  7.299e-018   -17.095   -17.137    -0.041
   FeCl+2                8.196e-025  5.597e-025   -24.086   -24.252    -0.166
   FeCl2+                2.464e-028  2.240e-028   -27.608   -27.650    -0.041
   FeCl3                 2.004e-033  2.007e-033   -32.698   -32.697     0.001
Fe(2)           8.219e-005
   Fe(HS)2               4.399e-005  4.408e-005    -4.357    -4.356     0.001
   Fe+2                  2.642e-005  1.804e-005    -4.578    -4.744    -0.166
   FeHCO3+               1.060e-005  9.638e-006    -4.975    -5.016    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.765e-007  2.513e-007    -6.558    -6.600    -0.041
   FeOH+                 4.925e-008  4.477e-008    -7.308    -7.349    -0.041
   FeCl+                 2.455e-009  2.231e-009    -8.610    -8.651    -0.041
   FeSO4                 1.624e-010  1.627e-010    -9.789    -9.789     0.001
   Fe(OH)2               2.985e-012  2.990e-012   -11.525   -11.524     0.001
   Fe(OH)3-              9.592e-016  8.719e-016   -15.018   -15.060    -0.041
   FeHSO4+               1.499e-016  1.363e-016   -15.824   -15.866    -0.041
Fe(3)           5.767e-014
   Fe(OH)2+              2.996e-014  2.723e-014   -13.523   -13.565    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.168e-016  1.971e-016   -15.664   -15.705    -0.041
   FeOH+2                1.535e-017  1.048e-017   -16.814   -16.980    -0.166
   Fe+3                  4.879e-022  2.068e-022   -21.312   -21.684    -0.373
   FeCl+2                8.196e-025  5.597e-025   -24.086   -24.252    -0.166
   FeSO4+                1.266e-025  1.150e-025   -24.898   -24.939    -0.041
   FeCl2+                2.464e-028  2.240e-028   -27.608   -27.650    -0.041
   Fe(SO4)2-             1.405e-031  1.277e-031   -30.852   -30.894    -0.041
   FeHSO4+2              5.747e-032  3.924e-032   -31.241   -31.406    -0.166
   Fe2(OH)2+4            1.360e-032  2.956e-033   -31.867   -32.529    -0.663
   FeCl3                 2.004e-033  2.007e-033   -32.698   -32.697     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.739   -43.774    -1.036
H(0)            1.591e-009
   H2                    7.955e-010  7.970e-010    -9.099    -9.099     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.737e-012  6.124e-012   -11.172   -11.213    -0.041
Mg              9.155e-005
   Mg+2                  8.726e-005  6.060e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.168e-006  3.789e-006    -5.380    -5.422    -0.041
   MgCO3                 1.135e-007  1.138e-007    -6.945    -6.944     0.001
   MgOH+                 1.900e-009  1.727e-009    -8.721    -8.763    -0.041
   MgSO4                 7.194e-010  7.208e-010    -9.143    -9.142     0.001



Mn(2)           4.442e-005
   Mn+2                  3.033e-005  2.071e-005    -4.518    -4.684    -0.166
   MnHCO3+               1.085e-005  9.862e-006    -4.965    -5.006    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.317e-009  7.560e-009    -8.080    -8.121    -0.041
   MnOH+                 4.596e-009  4.178e-009    -8.338    -8.379    -0.041
   MnSO4                 1.865e-010  1.868e-010    -9.729    -9.729     0.001
   MnCl2                 2.952e-013  2.957e-013   -12.530   -12.529     0.001
   MnCl3-                8.029e-018  7.299e-018   -17.095   -17.137    -0.041
   Mn(OH)3-              1.745e-019  1.587e-019   -18.758   -18.800    -0.041
Mn(3)           1.813e-034
   Mn+3                  1.813e-034  7.684e-035   -33.742   -34.114    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.482   -83.648    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.911   -96.952    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.919e-007  5.931e-007    -6.228    -6.227     0.001
   NaCO3-                7.954e-009  7.230e-009    -8.099    -8.141    -0.041
   NaSO4-                5.521e-011  5.019e-011   -10.258   -10.299    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.184   -74.183     0.001
S(-2)           2.089e-004
   H2S                   5.821e-005  5.832e-005    -4.235    -4.234     0.001
   HS-                   5.760e-005  5.236e-005    -4.240    -4.281    -0.041
   Fe(HS)2               4.399e-005  4.408e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          1.399e-006  1.271e-006    -5.854    -5.896    -0.041
   Fe(HS)3-              2.765e-007  2.513e-007    -6.558    -6.600    -0.041
   S5-2                  1.432e-007  1.044e-007    -6.844    -6.981    -0.137
   S4-2                  8.477e-008  6.094e-008    -7.072    -7.215    -0.143
   S6-2                  7.314e-008  5.406e-008    -7.136    -7.267    -0.131
   S-2                   7.271e-011  4.965e-011   -10.138   -10.304    -0.166
   S3-2                  3.035e-011  2.147e-011   -10.518   -10.668    -0.150
   S2-2                  1.745e-012  1.219e-012   -11.758   -11.914    -0.156
   As3S4(HS)2-           5.819e-014  5.290e-014   -13.235   -13.277    -0.041
S(6)            9.189e-008
   SO4-2                 7.374e-008  5.073e-008    -7.132    -7.295    -0.162
   CaSO4                 1.701e-008  1.705e-008    -7.769    -7.768     0.001
   MgSO4                 7.194e-010  7.208e-010    -9.143    -9.142     0.001
   MnSO4                 1.865e-010  1.868e-010    -9.729    -9.729     0.001
   FeSO4                 1.624e-010  1.627e-010    -9.789    -9.789     0.001
   NaSO4-                5.521e-011  5.019e-011   -10.258   -10.299    -0.041
   BaSO4                 9.104e-012  9.122e-012   -11.041   -11.040     0.001
   KSO4-                 6.737e-012  6.124e-012   -11.172   -11.213    -0.041
   HSO4-                 6.912e-013  6.283e-013   -12.160   -12.202    -0.041
   CaHSO4+               1.399e-014  1.272e-014   -13.854   -13.895    -0.041
   FeHSO4+               1.499e-016  1.363e-016   -15.824   -15.866    -0.041
   FeSO4+                1.266e-025  1.150e-025   -24.898   -24.939    -0.041
   Fe(SO4)2-             1.405e-031  1.277e-031   -30.852   -30.894    -0.041
   FeHSO4+2              5.747e-032  3.924e-032   -31.241   -31.406    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.98  -43.76    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.87  -17.40  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.77  -13.74   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3



Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.37  -11.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.36  -30.12   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.60  -43.43   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.83  -43.04   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.70  -41.98   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.78  -45.17   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.59  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.40  -90.11   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.74  -43.99  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.53  -14.70   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 67.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.340e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.418e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  5.018e-002 -2.817e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.043e-005  3.043e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.695e-003  2.695e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.695e-004  Surface charge, eq

Hfo_s         
 2.509e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.633e-005       0.651  1.633e-005      -4.787
Hfo_sOMn+        6.734e-006       0.268  6.734e-006      -5.172
Hfo_sOFe+        1.653e-006       0.066  1.653e-006      -5.782
Hfo_sOH2+        2.579e-007       0.010  2.579e-007      -6.589
Hfo_sOH          1.040e-007       0.004  1.040e-007      -6.983
Hfo_sOHBa+2      1.076e-008       0.000  1.076e-008      -7.968
Hfo_sO-          9.599e-010       0.000  9.599e-010      -9.018

Hfo           
 7.695e-004  Surface charge, eq

Hfo_w         
 1.004e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.685e-004       0.666  6.685e-004      -3.175
Hfo_wOH          2.695e-004       0.268  2.695e-004      -3.569
Hfo_wOFe+        3.999e-005       0.040  3.999e-005      -4.398
Hfo_wOMn+        1.387e-005       0.014  1.387e-005      -4.858
Hfo_wOCa+        5.036e-006       0.005  5.036e-006      -5.298
Hfo_wOMg+        3.225e-006       0.003  3.225e-006      -5.492
Hfo_wO-          2.488e-006       0.002  2.488e-006      -5.604
Hfo_wOFeOH       8.457e-007       0.001  8.457e-007      -6.073
Hfo_wH2AsO3      2.311e-007       0.000  2.311e-007      -6.636
Hfo_wSO4-        1.033e-010       0.000  1.033e-010      -9.986
Hfo_wOHSO4-2     8.309e-011       0.000  8.309e-011     -10.080
Hfo_wOBa+        4.795e-011       0.000  4.795e-011     -10.319
Hfo_wOHAsO4-3    5.089e-016       0.000  5.089e-016     -15.293



Hfo_wHAsO4-      7.013e-017       0.000  7.014e-017     -16.154
Hfo_wH2AsO4      5.630e-018       0.000  5.630e-018     -17.249

Mno           
-1.182e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.358e-028       0.000  1.358e-028     -27.867
Mno_O3Ca         8.428e-030       0.000  8.428e-030     -29.074
Mno_O3-2         6.940e-030       0.000  6.940e-030     -29.159
Mno_O3HMn+       2.373e-030       0.000  2.374e-030     -29.625
Mno_O3H-         3.040e-031       0.000  3.040e-031     -30.517
Mno_O3Na-        1.452e-031       0.000  1.452e-031     -30.838
Mno_O3HCa+       1.285e-031       0.000  1.285e-031     -30.891
Mno_O3Mg         1.154e-031       0.000  1.154e-031     -30.938
Mno_O3Ba         3.776e-032       0.000  3.776e-032     -31.423
Mno_O3HMg+       1.191e-033       0.000  1.191e-033     -32.924
Mno_O3HBa+       1.030e-033       0.000  1.030e-033     -32.987
Mno_O3HNa        5.935e-034       0.000  5.935e-034     -33.227
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.802e-041       0.000  8.802e-041     -40.055
Mno_O3H3Cl       2.172e-043       0.000  2.172e-043     -42.663

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.402e-006  1.402e-006
Ba               5.460e-007  5.460e-007
C                1.366e-002  1.366e-002
Ca               2.569e-003  2.569e-003
Cl               9.873e-005  9.873e-005
Fe               8.218e-005  8.218e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005
Mn               4.439e-005  4.439e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.895      Charge balance
                                       pe  =  -3.922      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.370e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.181e-003
                       Total CO2 (mol/kg)  =  7.544e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.687e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.05
                               Iterations  =  29
                                  Total H  = 1.110425e+002
                                  Total O  = 5.552699e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.384e-007  1.272e-007    -6.859    -6.895    -0.037
   OH-                   8.653e-008  7.866e-008    -7.063    -7.104    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.402e-006



   AsS(OH)(HS)-          1.399e-006  1.272e-006    -5.854    -5.896    -0.041
   H3AsO3                3.329e-009  3.336e-009    -8.478    -8.477     0.001
   H2AsO3-               2.042e-011  1.856e-011   -10.690   -10.731    -0.041
   As3S4(HS)2-           5.809e-014  5.280e-014   -13.236   -13.277    -0.041
   H4AsO3+               2.313e-016  2.103e-016   -15.636   -15.677    -0.041
   HAsO3-2               4.262e-019  2.911e-019   -18.370   -18.536    -0.166
   AsO3-3                1.077e-027  4.565e-028   -26.968   -27.341    -0.373
As(5)           9.845e-018
   H2AsO4-               5.711e-018  5.192e-018   -17.243   -17.285    -0.041
   HAsO4-2               4.134e-018  2.823e-018   -17.384   -17.549    -0.166
   H3AsO4                1.315e-022  1.318e-022   -21.881   -21.880     0.001
   AsO4-3                1.172e-022  4.967e-023   -21.931   -22.304    -0.373
Ba              5.460e-007
   Ba+2                  5.254e-007  3.588e-007    -6.279    -6.445    -0.166
   BaHCO3+               2.020e-008  1.836e-008    -7.695    -7.736    -0.041
   BaCO3                 3.641e-010  3.648e-010    -9.439    -9.438     0.001
   BaSO4                 8.975e-012  8.993e-012   -11.047   -11.046     0.001
   BaOH+                 1.051e-013  9.553e-014   -12.978   -13.020    -0.041
C(-4)           6.115e-003
   CH4                   6.115e-003  6.127e-003    -2.214    -2.213     0.001
C(4)            7.544e-003
   HCO3-                 5.855e-003  5.339e-003    -2.232    -2.273    -0.040
   CO2                   1.525e-003  1.528e-003    -2.817    -2.816     0.001
   CaHCO3+               1.261e-004  1.146e-004    -3.899    -3.941    -0.041
   MnHCO3+               1.084e-005  9.850e-006    -4.965    -5.007    -0.041
   FeHCO3+               1.059e-005  9.626e-006    -4.975    -5.017    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.165e-006  3.786e-006    -5.380    -5.422    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.847e-006  1.968e-006    -5.546    -5.706    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.915e-007  5.926e-007    -6.228    -6.227     0.001
   MgCO3                 1.136e-007  1.138e-007    -6.945    -6.944     0.001
   BaHCO3+               2.020e-008  1.836e-008    -7.695    -7.736    -0.041
   NaCO3-                7.957e-009  7.233e-009    -8.099    -8.141    -0.041
   BaCO3                 3.641e-010  3.648e-010    -9.439    -9.438     0.001
Ca              2.569e-003
   Ca+2                  2.437e-003  1.683e-003    -2.613    -2.774    -0.161
   CaHCO3+               1.261e-004  1.146e-004    -3.899    -3.941    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.676e-008  1.680e-008    -7.776    -7.775     0.001
   CaOH+                 2.415e-009  2.195e-009    -8.617    -8.659    -0.041
   CaHSO4+               1.377e-014  1.252e-014   -13.861   -13.902    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.314e-009  7.558e-009    -8.080    -8.122    -0.041
   FeCl+                 2.454e-009  2.230e-009    -8.610    -8.652    -0.041
   MnCl2                 2.951e-013  2.956e-013   -12.530   -12.529     0.001
   MnCl3-                8.026e-018  7.296e-018   -17.095   -17.137    -0.041
   FeCl+2                8.166e-025  5.577e-025   -24.088   -24.254    -0.166
   FeCl2+                2.456e-028  2.232e-028   -27.610   -27.651    -0.041
   FeCl3                 1.996e-033  2.000e-033   -32.700   -32.699     0.001
Fe(2)           8.218e-005
   Fe(HS)2               4.401e-005  4.409e-005    -4.356    -4.356     0.001
   Fe+2                  2.640e-005  1.803e-005    -4.578    -4.744    -0.166
   FeHCO3+               1.059e-005  9.626e-006    -4.975    -5.017    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.767e-007  2.515e-007    -6.558    -6.599    -0.041
   FeOH+                 4.929e-008  4.480e-008    -7.307    -7.349    -0.041
   FeCl+                 2.454e-009  2.230e-009    -8.610    -8.652    -0.041
   FeSO4                 1.600e-010  1.603e-010    -9.796    -9.795     0.001
   Fe(OH)2               2.991e-012  2.996e-012   -11.524   -11.523     0.001
   Fe(OH)3-              9.623e-016  8.747e-016   -15.017   -15.058    -0.041
   FeHSO4+               1.475e-016  1.341e-016   -15.831   -15.873    -0.041
Fe(3)           5.764e-014
   Fe(OH)2+              2.992e-014  2.720e-014   -13.524   -13.565    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001



   Fe(OH)4-              2.171e-016  1.973e-016   -15.663   -15.705    -0.041
   FeOH+2                1.531e-017  1.045e-017   -16.815   -16.981    -0.166
   Fe+3                  4.861e-022  2.061e-022   -21.313   -21.686    -0.373
   FeCl+2                8.166e-025  5.577e-025   -24.088   -24.254    -0.166
   FeSO4+                1.243e-025  1.130e-025   -24.906   -24.947    -0.041
   FeCl2+                2.456e-028  2.232e-028   -27.610   -27.651    -0.041
   Fe(SO4)2-             1.360e-031  1.236e-031   -30.867   -30.908    -0.041
   FeHSO4+2              5.637e-032  3.850e-032   -31.249   -31.415    -0.166
   Fe2(OH)2+4            1.353e-032  2.942e-033   -31.869   -32.531    -0.663
   FeCl3                 1.996e-033  2.000e-033   -32.700   -32.699     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.742   -43.777    -1.035
H(0)            1.597e-009
   H2                    7.986e-010  8.002e-010    -9.098    -9.097     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.640e-012  6.037e-012   -11.178   -11.219    -0.041
Mg              9.155e-005
   Mg+2                  8.727e-005  6.061e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.165e-006  3.786e-006    -5.380    -5.422    -0.041
   MgCO3                 1.136e-007  1.138e-007    -6.945    -6.944     0.001
   MgOH+                 1.902e-009  1.729e-009    -8.721    -8.762    -0.041
   MgSO4                 7.092e-010  7.106e-010    -9.149    -9.148     0.001
Mn(2)           4.439e-005
   Mn+2                  3.032e-005  2.070e-005    -4.518    -4.684    -0.166
   MnHCO3+               1.084e-005  9.850e-006    -4.965    -5.007    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.314e-009  7.558e-009    -8.080    -8.122    -0.041
   MnOH+                 4.600e-009  4.181e-009    -8.337    -8.379    -0.041
   MnSO4                 1.837e-010  1.841e-010    -9.736    -9.735     0.001
   MnCl2                 2.951e-013  2.956e-013   -12.530   -12.529     0.001
   MnCl3-                8.026e-018  7.296e-018   -17.095   -17.137    -0.041
   Mn(OH)3-              1.751e-019  1.592e-019   -18.757   -18.798    -0.041
Mn(3)           1.806e-034
   Mn+3                  1.806e-034  7.656e-035   -33.743   -34.116    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.484   -83.649    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.914   -96.955    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.915e-007  5.926e-007    -6.228    -6.227     0.001
   NaCO3-                7.957e-009  7.233e-009    -8.099    -8.141    -0.041
   NaSO4-                5.442e-011  4.947e-011   -10.264   -10.306    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.187   -74.187     0.001
S(-2)           2.089e-004
   H2S                   5.816e-005  5.827e-005    -4.235    -4.235     0.001
   HS-                   5.762e-005  5.238e-005    -4.239    -4.281    -0.041
   Fe(HS)2               4.401e-005  4.409e-005    -4.356    -4.356     0.001
   AsS(OH)(HS)-          1.399e-006  1.272e-006    -5.854    -5.896    -0.041
   Fe(HS)3-              2.767e-007  2.515e-007    -6.558    -6.599    -0.041
   S5-2                  1.434e-007  1.046e-007    -6.843    -6.980    -0.137
   S4-2                  8.490e-008  6.104e-008    -7.071    -7.214    -0.143
   S6-2                  7.325e-008  5.415e-008    -7.135    -7.266    -0.131
   S-2                   7.282e-011  4.973e-011   -10.138   -10.303    -0.166
   S3-2                  3.040e-011  2.151e-011   -10.517   -10.667    -0.150
   S2-2                  1.748e-012  1.221e-012   -11.757   -11.913    -0.156
   As3S4(HS)2-           5.809e-014  5.280e-014   -13.236   -13.277    -0.041
S(6)            9.057e-008
   SO4-2                 7.268e-008  5.001e-008    -7.139    -7.301    -0.162
   CaSO4                 1.676e-008  1.680e-008    -7.776    -7.775     0.001
   MgSO4                 7.092e-010  7.106e-010    -9.149    -9.148     0.001
   MnSO4                 1.837e-010  1.841e-010    -9.736    -9.735     0.001
   FeSO4                 1.600e-010  1.603e-010    -9.796    -9.795     0.001
   NaSO4-                5.442e-011  4.947e-011   -10.264   -10.306    -0.041
   BaSO4                 8.975e-012  8.993e-012   -11.047   -11.046     0.001
   KSO4-                 6.640e-012  6.037e-012   -11.178   -11.219    -0.041



   HSO4-                 6.805e-013  6.186e-013   -12.167   -12.209    -0.041
   CaHSO4+               1.377e-014  1.252e-014   -13.861   -13.902    -0.041
   FeHSO4+               1.475e-016  1.341e-016   -15.831   -15.873    -0.041
   FeSO4+                1.243e-025  1.130e-025   -24.906   -24.947    -0.041
   Fe(SO4)2-             1.360e-031  1.236e-031   -30.867   -30.908    -0.041
   FeHSO4+2              5.637e-032  3.850e-032   -31.249   -31.415    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.99  -43.76    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.86  -17.40  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.78  -13.75   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.65   -2.21   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.49  -10.08   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.36  -30.12   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.62  -43.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.84  -43.05   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.79  -45.18   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.42  -90.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.29  -74.19   -2.89  O2



Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.74  -43.99  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.53  -14.71   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 68.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.360e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.417e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  5.006e-002 -2.939e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.049e-005  3.049e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.817e-003  2.817e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.674e-004  Surface charge, eq

Hfo_s         
 2.503e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.629e-005       0.651  1.629e-005      -4.788
Hfo_sOMn+        6.723e-006       0.269  6.723e-006      -5.172
Hfo_sOFe+        1.650e-006       0.066  1.650e-006      -5.782
Hfo_sOH2+        2.570e-007       0.010  2.570e-007      -6.590
Hfo_sOH          1.037e-007       0.004  1.037e-007      -6.984
Hfo_sOHBa+2      1.073e-008       0.000  1.073e-008      -7.969



Hfo_sO-          9.587e-010       0.000  9.588e-010      -9.018

Hfo           
 7.674e-004  Surface charge, eq

Hfo_w         
 1.001e-003  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.666e-004       0.666  6.666e-004      -3.176
Hfo_wOH          2.690e-004       0.269  2.690e-004      -3.570
Hfo_wOFe+        3.995e-005       0.040  3.995e-005      -4.398
Hfo_wOMn+        1.385e-005       0.014  1.385e-005      -4.858
Hfo_wOCa+        5.032e-006       0.005  5.032e-006      -5.298
Hfo_wOMg+        3.224e-006       0.003  3.224e-006      -5.492
Hfo_wO-          2.487e-006       0.002  2.487e-006      -5.604
Hfo_wOFeOH       8.460e-007       0.001  8.460e-007      -6.073
Hfo_wH2AsO3      2.309e-007       0.000  2.309e-007      -6.637
Hfo_wSO4-        1.016e-010       0.000  1.016e-010      -9.993
Hfo_wOHSO4-2     8.178e-011       0.000  8.178e-011     -10.087
Hfo_wOBa+        4.793e-011       0.000  4.793e-011     -10.319
Hfo_wOHAsO4-3    5.082e-016       0.000  5.082e-016     -15.294
Hfo_wHAsO4-      6.987e-017       0.000  6.987e-017     -16.156
Hfo_wH2AsO4      5.602e-018       0.000  5.602e-018     -17.252

Mno           
-3.267e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.750e-030       0.000  3.750e-030     -29.426
Mno_O3Ca         2.327e-031       0.000  2.327e-031     -30.633
Mno_O3-2         1.917e-031       0.000  1.917e-031     -30.717
Mno_O3HMn+       6.545e-032       0.000  6.545e-032     -31.184
Mno_O3H-         8.387e-033       0.000  8.387e-033     -32.076
Mno_O3Na-        4.011e-033       0.000  4.011e-033     -32.397
Mno_O3HCa+       3.543e-033       0.000  3.543e-033     -32.451
Mno_O3Mg         3.187e-033       0.000  3.187e-033     -32.497
Mno_O3Ba         1.043e-033       0.000  1.043e-033     -32.982
Mno_O3HMg+       3.287e-035       0.000  3.287e-035     -34.483
Mno_O3HBa+       2.841e-035       0.000  2.841e-035     -34.546
Mno_O3HNa        1.637e-035       0.000  1.637e-035     -34.786
Mno_O3H2         2.755e-037       0.000  2.755e-037     -36.560
Mno_O3H3+        2.423e-042       0.000  2.423e-042     -41.616
Mno_O3H3Cl       5.979e-045       0.000  5.979e-045     -44.223

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.402e-006  1.402e-006
Ba               5.460e-007  5.460e-007
C                1.374e-002  1.374e-002
Ca               2.567e-003  2.567e-003
Cl               9.873e-005  9.873e-005
Fe               8.217e-005  8.216e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005
Mn               4.437e-005  4.437e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.896      Charge balance



                                       pe  =  -3.923      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.365e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.176e-003
                       Total CO2 (mol/kg)  =  7.536e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.666e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.04
                               Iterations  =  31
                                  Total H  = 1.110430e+002
                                  Total O  = 5.552707e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.383e-007  1.271e-007    -6.859    -6.896    -0.037
   OH-                   8.663e-008  7.875e-008    -7.062    -7.104    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.402e-006
   AsS(OH)(HS)-          1.399e-006  1.272e-006    -5.854    -5.896    -0.041
   H3AsO3                3.332e-009  3.338e-009    -8.477    -8.477     0.001
   H2AsO3-               2.046e-011  1.860e-011   -10.689   -10.731    -0.041
   As3S4(HS)2-           5.798e-014  5.271e-014   -13.237   -13.278    -0.041
   H4AsO3+               2.312e-016  2.102e-016   -15.636   -15.677    -0.041
   HAsO3-2               4.275e-019  2.920e-019   -18.369   -18.535    -0.166
   AsO3-3                1.081e-027  4.584e-028   -26.966   -27.339    -0.373
As(5)           9.829e-018
   H2AsO4-               5.699e-018  5.181e-018   -17.244   -17.286    -0.041
   HAsO4-2               4.130e-018  2.820e-018   -17.384   -17.550    -0.166
   H3AsO4                1.311e-022  1.314e-022   -21.882   -21.882     0.001
   AsO4-3                1.172e-022  4.969e-023   -21.931   -22.304    -0.373
Ba              5.460e-007
   Ba+2                  5.255e-007  3.589e-007    -6.279    -6.445    -0.166
   BaHCO3+               2.019e-008  1.835e-008    -7.695    -7.736    -0.041
   BaCO3                 3.643e-010  3.650e-010    -9.439    -9.438     0.001
   BaSO4                 8.850e-012  8.867e-012   -11.053   -11.052     0.001
   BaOH+                 1.052e-013  9.566e-014   -12.978   -13.019    -0.041
C(-4)           6.200e-003
   CH4                   6.200e-003  6.212e-003    -2.208    -2.207     0.001
C(4)            7.536e-003
   HCO3-                 5.850e-003  5.334e-003    -2.233    -2.273    -0.040
   CO2                   1.522e-003  1.525e-003    -2.818    -2.817     0.001
   CaHCO3+               1.259e-004  1.145e-004    -3.900    -3.941    -0.041
   MnHCO3+               1.082e-005  9.839e-006    -4.966    -5.007    -0.041
   FeHCO3+               1.058e-005  9.615e-006    -4.976    -5.017    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.162e-006  3.784e-006    -5.381    -5.422    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.848e-006  1.969e-006    -5.546    -5.706    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.910e-007  5.922e-007    -6.228    -6.228     0.001
   MgCO3                 1.137e-007  1.139e-007    -6.944    -6.944     0.001
   BaHCO3+               2.019e-008  1.835e-008    -7.695    -7.736    -0.041
   NaCO3-                7.960e-009  7.236e-009    -8.099    -8.140    -0.041
   BaCO3                 3.643e-010  3.650e-010    -9.439    -9.438     0.001
Ca              2.567e-003
   Ca+2                  2.436e-003  1.683e-003    -2.613    -2.774    -0.161
   CaHCO3+               1.259e-004  1.145e-004    -3.900    -3.941    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.652e-008  1.655e-008    -7.782    -7.781     0.001
   CaOH+                 2.417e-009  2.197e-009    -8.617    -8.658    -0.041
   CaHSO4+               1.356e-014  1.232e-014   -13.868   -13.909    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042



   MnCl+                 8.310e-009  7.555e-009    -8.080    -8.122    -0.041
   FeCl+                 2.453e-009  2.230e-009    -8.610    -8.652    -0.041
   MnCl2                 2.950e-013  2.955e-013   -12.530   -12.529     0.001
   MnCl3-                8.023e-018  7.294e-018   -17.096   -17.137    -0.041
   FeCl+2                8.137e-025  5.557e-025   -24.090   -24.255    -0.166
   FeCl2+                2.447e-028  2.224e-028   -27.611   -27.653    -0.041
   FeCl3                 1.990e-033  1.993e-033   -32.701   -32.700     0.001
Fe(2)           8.217e-005
   Fe(HS)2               4.402e-005  4.411e-005    -4.356    -4.356     0.001
   Fe+2                  2.639e-005  1.802e-005    -4.579    -4.744    -0.166
   FeHCO3+               1.058e-005  9.615e-006    -4.976    -5.017    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.768e-007  2.517e-007    -6.558    -6.599    -0.041
   FeOH+                 4.932e-008  4.484e-008    -7.307    -7.348    -0.041
   FeCl+                 2.453e-009  2.230e-009    -8.610    -8.652    -0.041
   FeSO4                 1.577e-010  1.580e-010    -9.802    -9.801     0.001
   Fe(OH)2               2.996e-012  3.002e-012   -11.523   -11.523     0.001
   Fe(OH)3-              9.653e-016  8.775e-016   -15.015   -15.057    -0.041
   FeHSO4+               1.452e-016  1.320e-016   -15.838   -15.879    -0.041
Fe(3)           5.760e-014
   Fe(OH)2+              2.989e-014  2.717e-014   -13.525   -13.566    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.173e-016  1.975e-016   -15.663   -15.704    -0.041
   FeOH+2                1.527e-017  1.043e-017   -16.816   -16.982    -0.166
   Fe+3                  4.842e-022  2.053e-022   -21.315   -21.688    -0.373
   FeCl+2                8.137e-025  5.557e-025   -24.090   -24.255    -0.166
   FeSO4+                1.221e-025  1.110e-025   -24.913   -24.955    -0.041
   FeCl2+                2.447e-028  2.224e-028   -27.611   -27.653    -0.041
   Fe(SO4)2-             1.317e-031  1.197e-031   -30.880   -30.922    -0.041
   FeHSO4+2              5.531e-032  3.777e-032   -31.257   -31.423    -0.166
   Fe2(OH)2+4            1.346e-032  2.928e-033   -31.871   -32.533    -0.662
   FeCl3                 1.990e-033  1.993e-033   -32.701   -32.700     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.744   -43.779    -1.035
H(0)            1.604e-009
   H2                    8.018e-010  8.033e-010    -9.096    -9.095     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.547e-012  5.952e-012   -11.184   -11.225    -0.041
Mg              9.155e-005
   Mg+2                  8.727e-005  6.062e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.162e-006  3.784e-006    -5.381    -5.422    -0.041
   MgCO3                 1.137e-007  1.139e-007    -6.944    -6.944     0.001
   MgOH+                 1.905e-009  1.732e-009    -8.720    -8.762    -0.041
   MgSO4                 6.993e-010  7.006e-010    -9.155    -9.155     0.001
Mn(2)           4.437e-005
   Mn+2                  3.030e-005  2.069e-005    -4.519    -4.684    -0.166
   MnHCO3+               1.082e-005  9.839e-006    -4.966    -5.007    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.310e-009  7.555e-009    -8.080    -8.122    -0.041
   MnOH+                 4.603e-009  4.185e-009    -8.337    -8.378    -0.041
   MnSO4                 1.811e-010  1.814e-010    -9.742    -9.741     0.001
   MnCl2                 2.950e-013  2.955e-013   -12.530   -12.529     0.001
   MnCl3-                8.023e-018  7.294e-018   -17.096   -17.137    -0.041
   Mn(OH)3-              1.756e-019  1.597e-019   -18.755   -18.797    -0.041
Mn(3)           1.799e-034
   Mn+3                  1.799e-034  7.629e-035   -33.745   -34.118    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.485   -83.651    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.917   -96.958    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.910e-007  5.922e-007    -6.228    -6.228     0.001
   NaCO3-                7.960e-009  7.236e-009    -8.099    -8.140    -0.041
   NaSO4-                5.366e-011  4.878e-011   -10.270   -10.312    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.191   -74.190     0.001



S(-2)           2.089e-004
   H2S                   5.811e-005  5.822e-005    -4.236    -4.235     0.001
   HS-                   5.764e-005  5.240e-005    -4.239    -4.281    -0.041
   Fe(HS)2               4.402e-005  4.411e-005    -4.356    -4.356     0.001
   AsS(OH)(HS)-          1.399e-006  1.272e-006    -5.854    -5.896    -0.041
   Fe(HS)3-              2.768e-007  2.517e-007    -6.558    -6.599    -0.041
   S5-2                  1.436e-007  1.048e-007    -6.843    -6.980    -0.137
   S4-2                  8.502e-008  6.113e-008    -7.070    -7.214    -0.143
   S6-2                  7.335e-008  5.423e-008    -7.135    -7.266    -0.131
   S-2                   7.292e-011  4.980e-011   -10.137   -10.303    -0.166
   S3-2                  3.044e-011  2.154e-011   -10.517   -10.667    -0.150
   S2-2                  1.750e-012  1.223e-012   -11.757   -11.913    -0.156
   As3S4(HS)2-           5.798e-014  5.271e-014   -13.237   -13.278    -0.041
S(6)            8.928e-008
   SO4-2                 7.165e-008  4.930e-008    -7.145    -7.307    -0.162
   CaSO4                 1.652e-008  1.655e-008    -7.782    -7.781     0.001
   MgSO4                 6.993e-010  7.006e-010    -9.155    -9.155     0.001
   MnSO4                 1.811e-010  1.814e-010    -9.742    -9.741     0.001
   FeSO4                 1.577e-010  1.580e-010    -9.802    -9.801     0.001
   NaSO4-                5.366e-011  4.878e-011   -10.270   -10.312    -0.041
   BaSO4                 8.850e-012  8.867e-012   -11.053   -11.052     0.001
   KSO4-                 6.547e-012  5.952e-012   -11.184   -11.225    -0.041
   HSO4-                 6.701e-013  6.091e-013   -12.174   -12.215    -0.041
   CaHSO4+               1.356e-014  1.232e-014   -13.868   -13.909    -0.041
   FeHSO4+               1.452e-016  1.320e-016   -15.838   -15.879    -0.041
   FeSO4+                1.221e-025  1.110e-025   -24.913   -24.955    -0.041
   Fe(SO4)2-             1.317e-031  1.197e-031   -30.880   -30.922    -0.041
   FeHSO4+2              5.531e-032  3.777e-032   -31.257   -31.423    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.08   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.99  -43.76    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.86  -17.39  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.78  -13.75   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.02  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.65   -2.21   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.39  -11.53   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.50  -10.08   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4



Hydromagnesite  -21.36  -30.12   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.63  -43.46   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.86  -43.07   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.73  -42.01   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.81  -45.20   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.45  -90.16   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.66  -11.99    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.74  -43.99  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.54  -14.72   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 69.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.380e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005



Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.416e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.994e-002 -3.060e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.054e-005  3.054e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.938e-003  2.938e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.653e-004  Surface charge, eq

Hfo_s         
 2.497e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.624e-005       0.650  1.624e-005      -4.789
Hfo_sOMn+        6.712e-006       0.269  6.712e-006      -5.173
Hfo_sOFe+        1.648e-006       0.066  1.648e-006      -5.783
Hfo_sOH2+        2.560e-007       0.010  2.560e-007      -6.592
Hfo_sOH          1.034e-007       0.004  1.034e-007      -6.985
Hfo_sOHBa+2      1.071e-008       0.000  1.071e-008      -7.970
Hfo_sO-          9.575e-010       0.000  9.575e-010      -9.019

Hfo           
 7.653e-004  Surface charge, eq

Hfo_w         
 9.988e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.647e-004       0.665  6.647e-004      -3.177
Hfo_wOH          2.686e-004       0.269  2.686e-004      -3.571
Hfo_wOFe+        3.992e-005       0.040  3.992e-005      -4.399
Hfo_wOMn+        1.384e-005       0.014  1.384e-005      -4.859
Hfo_wOCa+        5.027e-006       0.005  5.027e-006      -5.299
Hfo_wOMg+        3.222e-006       0.003  3.222e-006      -5.492
Hfo_wO-          2.486e-006       0.002  2.486e-006      -5.605
Hfo_wOFeOH       8.462e-007       0.001  8.462e-007      -6.073
Hfo_wH2AsO3      2.306e-007       0.000  2.306e-007      -6.637
Hfo_wSO4-        9.989e-011       0.000  9.989e-011     -10.000
Hfo_wOHSO4-2     8.050e-011       0.000  8.050e-011     -10.094
Hfo_wOBa+        4.792e-011       0.000  4.792e-011     -10.320
Hfo_wOHAsO4-3    5.075e-016       0.000  5.075e-016     -15.295
Hfo_wHAsO4-      6.961e-017       0.000  6.961e-017     -16.157
Hfo_wH2AsO4      5.575e-018       0.000  5.575e-018     -17.254

Mno           
-2.218e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.544e-031       0.000  2.544e-031     -30.595
Mno_O3Ca         1.578e-032       0.000  1.578e-032     -31.802
Mno_O3-2         1.301e-032       0.000  1.301e-032     -31.886
Mno_O3HMn+       4.435e-033       0.000  4.435e-033     -32.353
Mno_O3H-         5.685e-034       0.000  5.685e-034     -33.245
Mno_O3Na-        2.722e-034       0.000  2.722e-034     -33.565
Mno_O3HCa+       2.401e-034       0.000  2.401e-034     -33.620
Mno_O3Mg         2.163e-034       0.000  2.163e-034     -33.665
Mno_O3Ba         7.080e-035       0.000  7.080e-035     -34.150
Mno_O3HMg+       2.228e-036       0.000  2.228e-036     -35.652
Mno_O3HBa+       1.926e-036       0.000  1.926e-036     -35.715
Mno_O3HNa        1.110e-036       0.000  1.110e-036     -35.955
Mno_O3H2         1.866e-038       0.000  1.866e-038     -37.729



Mno_O3H3+        1.638e-043       0.000  1.638e-043     -42.786
Mno_O3H3Cl       4.043e-046       0.000  4.043e-046     -45.393

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.403e-006  1.403e-006
Ba               5.460e-007  5.460e-007
C                1.381e-002  1.381e-002
Ca               2.566e-003  2.566e-003
Cl               9.873e-005  9.873e-005
Fe               8.215e-005  8.215e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005
Mn               4.434e-005  4.434e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.896      Charge balance
                                       pe  =  -3.925      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.360e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.171e-003
                       Total CO2 (mol/kg)  =  7.529e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.646e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.02
                               Iterations  =  39
                                  Total H  = 1.110435e+002
                                  Total O  = 5.552714e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.381e-007  1.269e-007    -6.860    -6.896    -0.037
   OH-                   8.673e-008  7.885e-008    -7.062    -7.103    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.403e-006
   AsS(OH)(HS)-          1.399e-006  1.272e-006    -5.854    -5.895    -0.041
   H3AsO3                3.334e-009  3.340e-009    -8.477    -8.476     0.001
   H2AsO3-               2.049e-011  1.863e-011   -10.688   -10.730    -0.041
   As3S4(HS)2-           5.788e-014  5.262e-014   -13.237   -13.279    -0.041
   H4AsO3+               2.311e-016  2.101e-016   -15.636   -15.678    -0.041
   HAsO3-2               4.287e-019  2.928e-019   -18.368   -18.533    -0.166
   AsO3-3                1.085e-027  4.603e-028   -26.964   -27.337    -0.372
As(5)           9.813e-018
   H2AsO4-               5.687e-018  5.170e-018   -17.245   -17.286    -0.041
   HAsO4-2               4.126e-018  2.818e-018   -17.385   -17.550    -0.166
   H3AsO4                1.307e-022  1.309e-022   -21.884   -21.883     0.001
   AsO4-3                1.172e-022  4.970e-023   -21.931   -22.304    -0.372
Ba              5.460e-007
   Ba+2                  5.255e-007  3.589e-007    -6.279    -6.445    -0.166
   BaHCO3+               2.017e-008  1.834e-008    -7.695    -7.737    -0.041
   BaCO3                 3.645e-010  3.652e-010    -9.438    -9.437     0.001
   BaSO4                 8.729e-012  8.746e-012   -11.059   -11.058     0.001
   BaOH+                 1.054e-013  9.579e-014   -12.977   -13.019    -0.041
C(-4)           6.285e-003
   CH4                   6.285e-003  6.297e-003    -2.202    -2.201     0.001
C(4)            7.529e-003
   HCO3-                 5.845e-003  5.330e-003    -2.233    -2.273    -0.040
   CO2                   1.519e-003  1.522e-003    -2.819    -2.818     0.001



   CaHCO3+               1.258e-004  1.144e-004    -3.900    -3.942    -0.041
   MnHCO3+               1.081e-005  9.827e-006    -4.966    -5.008    -0.041
   FeHCO3+               1.056e-005  9.603e-006    -4.976    -5.018    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.159e-006  3.781e-006    -5.381    -5.422    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.848e-006  1.969e-006    -5.545    -5.706    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.906e-007  5.917e-007    -6.229    -6.228     0.001
   MgCO3                 1.137e-007  1.139e-007    -6.944    -6.943     0.001
   BaHCO3+               2.017e-008  1.834e-008    -7.695    -7.737    -0.041
   NaCO3-                7.963e-009  7.239e-009    -8.099    -8.140    -0.041
   BaCO3                 3.645e-010  3.652e-010    -9.438    -9.437     0.001
Ca              2.566e-003
   Ca+2                  2.435e-003  1.682e-003    -2.614    -2.774    -0.161
   CaHCO3+               1.258e-004  1.144e-004    -3.900    -3.942    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.628e-008  1.632e-008    -7.788    -7.787     0.001
   CaOH+                 2.418e-009  2.199e-009    -8.616    -8.658    -0.041
   CaHSO4+               1.335e-014  1.213e-014   -13.875   -13.916    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.307e-009  7.552e-009    -8.081    -8.122    -0.041
   FeCl+                 2.452e-009  2.229e-009    -8.611    -8.652    -0.041
   MnCl2                 2.949e-013  2.954e-013   -12.530   -12.530     0.001
   MnCl3-                8.021e-018  7.292e-018   -17.096   -17.137    -0.041
   FeCl+2                8.108e-025  5.538e-025   -24.091   -24.257    -0.166
   FeCl2+                2.438e-028  2.217e-028   -27.613   -27.654    -0.041
   FeCl3                 1.983e-033  1.987e-033   -32.703   -32.702     0.001
Fe(2)           8.215e-005
   Fe(HS)2               4.403e-005  4.412e-005    -4.356    -4.355     0.001
   Fe+2                  2.638e-005  1.802e-005    -4.579    -4.744    -0.166
   FeHCO3+               1.056e-005  9.603e-006    -4.976    -5.018    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.770e-007  2.518e-007    -6.558    -6.599    -0.041
   FeOH+                 4.936e-008  4.487e-008    -7.307    -7.348    -0.041
   FeCl+                 2.452e-009  2.229e-009    -8.611    -8.652    -0.041
   FeSO4                 1.555e-010  1.558e-010    -9.808    -9.808     0.001
   Fe(OH)2               3.002e-012  3.008e-012   -11.523   -11.522     0.001
   Fe(OH)3-              9.682e-016  8.802e-016   -15.014   -15.055    -0.041
   FeHSO4+               1.429e-016  1.300e-016   -15.845   -15.886    -0.041
Fe(3)           5.757e-014
   Fe(OH)2+              2.985e-014  2.714e-014   -13.525   -13.566    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.176e-016  1.978e-016   -15.662   -15.704    -0.041
   FeOH+2                1.523e-017  1.041e-017   -16.817   -16.983    -0.166
   Fe+3                  4.825e-022  2.046e-022   -21.317   -21.689    -0.372
   FeCl+2                8.108e-025  5.538e-025   -24.091   -24.257    -0.166
   FeSO4+                1.200e-025  1.091e-025   -24.921   -24.962    -0.041
   FeCl2+                2.438e-028  2.217e-028   -27.613   -27.654    -0.041
   Fe(SO4)2-             1.276e-031  1.160e-031   -30.894   -30.935    -0.041
   FeHSO4+2              5.428e-032  3.707e-032   -31.265   -31.431    -0.166
   Fe2(OH)2+4            1.339e-032  2.914e-033   -31.873   -32.535    -0.662
   FeCl3                 1.983e-033  1.987e-033   -32.703   -32.702     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.747   -43.782    -1.035
H(0)            1.610e-009
   H2                    8.049e-010  8.065e-010    -9.094    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.456e-012  5.869e-012   -11.190   -11.231    -0.041
Mg              9.155e-005
   Mg+2                  8.727e-005  6.063e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.159e-006  3.781e-006    -5.381    -5.422    -0.041
   MgCO3                 1.137e-007  1.139e-007    -6.944    -6.943     0.001
   MgOH+                 1.907e-009  1.734e-009    -8.720    -8.761    -0.041
   MgSO4                 6.896e-010  6.910e-010    -9.161    -9.161     0.001
Mn(2)           4.434e-005



   Mn+2                  3.029e-005  2.069e-005    -4.519    -4.684    -0.166
   MnHCO3+               1.081e-005  9.827e-006    -4.966    -5.008    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.307e-009  7.552e-009    -8.081    -8.122    -0.041
   MnOH+                 4.606e-009  4.188e-009    -8.337    -8.378    -0.041
   MnSO4                 1.785e-010  1.788e-010    -9.748    -9.748     0.001
   MnCl2                 2.949e-013  2.954e-013   -12.530   -12.530     0.001
   MnCl3-                8.021e-018  7.292e-018   -17.096   -17.137    -0.041
   Mn(OH)3-              1.762e-019  1.602e-019   -18.754   -18.795    -0.041
Mn(3)           1.792e-034
   Mn+3                  1.792e-034  7.602e-035   -33.747   -34.119    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.487   -83.652    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.920   -96.961    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.906e-007  5.917e-007    -6.229    -6.228     0.001
   NaCO3-                7.963e-009  7.239e-009    -8.099    -8.140    -0.041
   NaSO4-                5.291e-011  4.810e-011   -10.276   -10.318    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.194   -74.193     0.001
S(-2)           2.089e-004
   H2S                   5.806e-005  5.817e-005    -4.236    -4.235     0.001
   HS-                   5.766e-005  5.242e-005    -4.239    -4.281    -0.041
   Fe(HS)2               4.403e-005  4.412e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          1.399e-006  1.272e-006    -5.854    -5.895    -0.041
   Fe(HS)3-              2.770e-007  2.518e-007    -6.558    -6.599    -0.041
   S5-2                  1.438e-007  1.049e-007    -6.842    -6.979    -0.137
   S4-2                  8.515e-008  6.122e-008    -7.070    -7.213    -0.143
   S6-2                  7.346e-008  5.431e-008    -7.134    -7.265    -0.131
   S-2                   7.302e-011  4.988e-011   -10.137   -10.302    -0.166
   S3-2                  3.049e-011  2.157e-011   -10.516   -10.666    -0.150
   S2-2                  1.753e-012  1.224e-012   -11.756   -11.912    -0.156
   As3S4(HS)2-           5.788e-014  5.262e-014   -13.237   -13.279    -0.041
S(6)            8.802e-008
   SO4-2                 7.064e-008  4.862e-008    -7.151    -7.313    -0.162
   CaSO4                 1.628e-008  1.632e-008    -7.788    -7.787     0.001
   MgSO4                 6.896e-010  6.910e-010    -9.161    -9.161     0.001
   MnSO4                 1.785e-010  1.788e-010    -9.748    -9.748     0.001
   FeSO4                 1.555e-010  1.558e-010    -9.808    -9.808     0.001
   NaSO4-                5.291e-011  4.810e-011   -10.276   -10.318    -0.041
   BaSO4                 8.729e-012  8.746e-012   -11.059   -11.058     0.001
   KSO4-                 6.456e-012  5.869e-012   -11.190   -11.231    -0.041
   HSO4-                 6.599e-013  6.000e-013   -12.180   -12.222    -0.041
   CaHSO4+               1.335e-014  1.213e-014   -13.875   -13.916    -0.041
   FeHSO4+               1.429e-016  1.300e-016   -15.845   -15.886    -0.041
   FeSO4+                1.200e-025  1.091e-025   -24.921   -24.962    -0.041
   Fe(SO4)2-             1.276e-031  1.160e-031   -30.894   -30.935    -0.041
   FeHSO4+2              5.428e-032  3.707e-032   -31.265   -31.431    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.99  -43.77    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.86  -17.39  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.79  -13.76   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.39  -11.53   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.36  -30.12   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.65  -43.48   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.87  -43.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.74  -42.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.82  -45.21   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.61  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.47  -90.18   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.67  -12.00    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.74  -43.99  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.54  -14.72   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 70.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.759e-002 -2.414e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.982e-002 -3.182e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.059e-005  3.059e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.060e-003  3.060e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.632e-004  Surface charge, eq

Hfo_s         
 2.491e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.619e-005       0.650  1.619e-005      -4.791
Hfo_sOMn+        6.701e-006       0.269  6.701e-006      -5.174
Hfo_sOFe+        1.645e-006       0.066  1.645e-006      -5.784
Hfo_sOH2+        2.551e-007       0.010  2.551e-007      -6.593
Hfo_sOH          1.032e-007       0.004  1.032e-007      -6.986
Hfo_sOHBa+2      1.068e-008       0.000  1.068e-008      -7.971
Hfo_sO-          9.563e-010       0.000  9.563e-010      -9.019

Hfo           
 7.632e-004  Surface charge, eq

Hfo_w         
 9.964e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.628e-004       0.665  6.628e-004      -3.179
Hfo_wOH          2.681e-004       0.269  2.681e-004      -3.572
Hfo_wOFe+        3.988e-005       0.040  3.988e-005      -4.399
Hfo_wOMn+        1.383e-005       0.014  1.383e-005      -4.859
Hfo_wOCa+        5.022e-006       0.005  5.022e-006      -5.299
Hfo_wOMg+        3.221e-006       0.003  3.221e-006      -5.492
Hfo_wO-          2.484e-006       0.002  2.484e-006      -5.605
Hfo_wOFeOH       8.463e-007       0.001  8.463e-007      -6.072
Hfo_wH2AsO3      2.304e-007       0.000  2.304e-007      -6.638
Hfo_wSO4-        9.823e-011       0.000  9.823e-011     -10.008
Hfo_wOHSO4-2     7.926e-011       0.000  7.926e-011     -10.101
Hfo_wOBa+        4.790e-011       0.000  4.790e-011     -10.320
Hfo_wOHAsO4-3    5.067e-016       0.000  5.067e-016     -15.295
Hfo_wHAsO4-      6.935e-017       0.000  6.935e-017     -16.159



Hfo_wH2AsO4      5.548e-018       0.000  5.548e-018     -17.256

Mno           
-1.192e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.366e-028       0.000  1.366e-028     -27.864
Mno_O3Ca         8.477e-030       0.000  8.477e-030     -29.072
Mno_O3-2         6.989e-030       0.000  6.989e-030     -29.156
Mno_O3HMn+       2.379e-030       0.000  2.379e-030     -29.624
Mno_O3H-         3.051e-031       0.000  3.051e-031     -30.516
Mno_O3Na-        1.463e-031       0.000  1.463e-031     -30.835
Mno_O3HCa+       1.288e-031       0.000  1.288e-031     -30.890
Mno_O3Mg         1.162e-031       0.000  1.162e-031     -30.935
Mno_O3Ba         3.805e-032       0.000  3.805e-032     -31.420
Mno_O3HMg+       1.196e-033       0.000  1.196e-033     -32.922
Mno_O3HBa+       1.034e-033       0.000  1.034e-033     -32.986
Mno_O3HNa        5.957e-034       0.000  5.957e-034     -33.225
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.771e-041       0.000  8.771e-041     -40.057
Mno_O3H3Cl       2.165e-043       0.000  2.165e-043     -42.665

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.403e-006  1.403e-006
Ba               5.461e-007  5.461e-007
C                1.389e-002  1.389e-002
Ca               2.565e-003  2.565e-003
Cl               9.873e-005  9.873e-005
Fe               8.214e-005  8.214e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005
Mn               4.431e-005  4.431e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.897      Charge balance
                                       pe  =  -3.926      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.355e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.166e-003
                       Total CO2 (mol/kg)  =  7.521e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.625e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.00
                               Iterations  =  23
                                  Total H  = 1.110441e+002
                                  Total O  = 5.552721e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.380e-007  1.268e-007    -6.860    -6.897    -0.037
   OH-                   8.683e-008  7.894e-008    -7.061    -7.103    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.403e-006
   AsS(OH)(HS)-          1.400e-006  1.272e-006    -5.854    -5.895    -0.041



   H3AsO3                3.336e-009  3.342e-009    -8.477    -8.476     0.001
   H2AsO3-               2.053e-011  1.866e-011   -10.688   -10.729    -0.041
   As3S4(HS)2-           5.778e-014  5.253e-014   -13.238   -13.280    -0.041
   H4AsO3+               2.309e-016  2.100e-016   -15.636   -15.678    -0.041
   HAsO3-2               4.300e-019  2.937e-019   -18.367   -18.532    -0.166
   AsO3-3                1.090e-027  4.622e-028   -26.963   -27.335    -0.372
As(5)           9.797e-018
   H2AsO4-               5.675e-018  5.160e-018   -17.246   -17.287    -0.041
   HAsO4-2               4.122e-018  2.816e-018   -17.385   -17.550    -0.166
   H3AsO4                1.303e-022  1.305e-022   -21.885   -21.884     0.001
   AsO4-3                1.172e-022  4.971e-023   -21.931   -22.304    -0.372
Ba              5.461e-007
   Ba+2                  5.255e-007  3.590e-007    -6.279    -6.445    -0.166
   BaHCO3+               2.016e-008  1.833e-008    -7.696    -7.737    -0.041
   BaCO3                 3.647e-010  3.654e-010    -9.438    -9.437     0.001
   BaSO4                 8.610e-012  8.627e-012   -11.065   -11.064     0.001
   BaOH+                 1.055e-013  9.591e-014   -12.977   -13.018    -0.041
C(-4)           6.370e-003
   CH4                   6.370e-003  6.382e-003    -2.196    -2.195     0.001
C(4)            7.521e-003
   HCO3-                 5.841e-003  5.326e-003    -2.234    -2.274    -0.040
   CO2                   1.516e-003  1.519e-003    -2.819    -2.819     0.001
   CaHCO3+               1.256e-004  1.142e-004    -3.901    -3.942    -0.041
   MnHCO3+               1.080e-005  9.816e-006    -4.967    -5.008    -0.041
   FeHCO3+               1.055e-005  9.592e-006    -4.977    -5.018    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.157e-006  3.779e-006    -5.381    -5.423    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.849e-006  1.970e-006    -5.545    -5.706    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.901e-007  5.913e-007    -6.229    -6.228     0.001
   MgCO3                 1.138e-007  1.140e-007    -6.944    -6.943     0.001
   BaHCO3+               2.016e-008  1.833e-008    -7.696    -7.737    -0.041
   NaCO3-                7.966e-009  7.242e-009    -8.099    -8.140    -0.041
   BaCO3                 3.647e-010  3.654e-010    -9.438    -9.437     0.001
Ca              2.565e-003
   Ca+2                  2.433e-003  1.681e-003    -2.614    -2.774    -0.161
   CaHCO3+               1.256e-004  1.142e-004    -3.901    -3.942    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.606e-008  1.609e-008    -7.794    -7.794     0.001
   CaOH+                 2.420e-009  2.200e-009    -8.616    -8.658    -0.041
   CaHSO4+               1.314e-014  1.195e-014   -13.881   -13.923    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.304e-009  7.549e-009    -8.081    -8.122    -0.041
   FeCl+                 2.451e-009  2.228e-009    -8.611    -8.652    -0.041
   MnCl2                 2.948e-013  2.953e-013   -12.531   -12.530     0.001
   MnCl3-                8.018e-018  7.289e-018   -17.096   -17.137    -0.041
   FeCl+2                8.079e-025  5.519e-025   -24.093   -24.258    -0.166
   FeCl2+                2.430e-028  2.209e-028   -27.614   -27.656    -0.041
   FeCl3                 1.976e-033  1.980e-033   -32.704   -32.703     0.001
Fe(2)           8.214e-005
   Fe(HS)2               4.405e-005  4.413e-005    -4.356    -4.355     0.001
   Fe+2                  2.636e-005  1.801e-005    -4.579    -4.744    -0.166
   FeHCO3+               1.055e-005  9.592e-006    -4.977    -5.018    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.772e-007  2.520e-007    -6.557    -6.599    -0.041
   FeOH+                 4.940e-008  4.491e-008    -7.306    -7.348    -0.041
   FeCl+                 2.451e-009  2.228e-009    -8.611    -8.652    -0.041
   FeSO4                 1.533e-010  1.536e-010    -9.815    -9.814     0.001
   Fe(OH)2               3.008e-012  3.014e-012   -11.522   -11.521     0.001
   Fe(OH)3-              9.712e-016  8.829e-016   -15.013   -15.054    -0.041
   FeHSO4+               1.408e-016  1.280e-016   -15.851   -15.893    -0.041
Fe(3)           5.753e-014
   Fe(OH)2+              2.982e-014  2.711e-014   -13.526   -13.567    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.178e-016  1.980e-016   -15.662   -15.703    -0.041



   FeOH+2                1.520e-017  1.038e-017   -16.818   -16.984    -0.166
   Fe+3                  4.807e-022  2.039e-022   -21.318   -21.691    -0.372
   FeCl+2                8.079e-025  5.519e-025   -24.093   -24.258    -0.166
   FeSO4+                1.179e-025  1.072e-025   -24.928   -24.970    -0.041
   FeCl2+                2.430e-028  2.209e-028   -27.614   -27.656    -0.041
   Fe(SO4)2-             1.237e-031  1.125e-031   -30.908   -30.949    -0.041
   FeHSO4+2              5.328e-032  3.640e-032   -31.273   -31.439    -0.166
   Fe2(OH)2+4            1.332e-032  2.901e-033   -31.875   -32.537    -0.662
   FeCl3                 1.976e-033  1.980e-033   -32.704   -32.703     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.750   -43.784    -1.034
H(0)            1.616e-009
   H2                    8.080e-010  8.095e-010    -9.093    -9.092     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.367e-012  5.788e-012   -11.196   -11.237    -0.041
Mg              9.155e-005
   Mg+2                  8.728e-005  6.064e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.157e-006  3.779e-006    -5.381    -5.423    -0.041
   MgCO3                 1.138e-007  1.140e-007    -6.944    -6.943     0.001
   MgOH+                 1.910e-009  1.736e-009    -8.719    -8.760    -0.041
   MgSO4                 6.803e-010  6.816e-010    -9.167    -9.166     0.001
Mn(2)           4.431e-005
   Mn+2                  3.027e-005  2.068e-005    -4.519    -4.684    -0.166
   MnHCO3+               1.080e-005  9.816e-006    -4.967    -5.008    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.304e-009  7.549e-009    -8.081    -8.122    -0.041
   MnOH+                 4.610e-009  4.191e-009    -8.336    -8.378    -0.041
   MnSO4                 1.760e-010  1.763e-010    -9.755    -9.754     0.001
   MnCl2                 2.948e-013  2.953e-013   -12.531   -12.530     0.001
   MnCl3-                8.018e-018  7.289e-018   -17.096   -17.137    -0.041
   Mn(OH)3-              1.767e-019  1.607e-019   -18.753   -18.794    -0.041
Mn(3)           1.786e-034
   Mn+3                  1.786e-034  7.576e-035   -33.748   -34.121    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.488   -83.654    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.922   -96.964    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.901e-007  5.913e-007    -6.229    -6.228     0.001
   NaCO3-                7.966e-009  7.242e-009    -8.099    -8.140    -0.041
   NaSO4-                5.218e-011  4.744e-011   -10.282   -10.324    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.198   -74.197     0.001
S(-2)           2.089e-004
   H2S                   5.801e-005  5.813e-005    -4.236    -4.236     0.001
   HS-                   5.768e-005  5.244e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.405e-005  4.413e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          1.400e-006  1.272e-006    -5.854    -5.895    -0.041
   Fe(HS)3-              2.772e-007  2.520e-007    -6.557    -6.599    -0.041
   S5-2                  1.440e-007  1.051e-007    -6.842    -6.978    -0.137
   S4-2                  8.527e-008  6.131e-008    -7.069    -7.212    -0.143
   S6-2                  7.357e-008  5.439e-008    -7.133    -7.264    -0.131
   S-2                   7.313e-011  4.995e-011   -10.136   -10.301    -0.166
   S3-2                  3.053e-011  2.160e-011   -10.515   -10.665    -0.150
   S2-2                  1.755e-012  1.226e-012   -11.756   -11.911    -0.156
   As3S4(HS)2-           5.778e-014  5.253e-014   -13.238   -13.280    -0.041
S(6)            8.680e-008
   SO4-2                 6.967e-008  4.795e-008    -7.157    -7.319    -0.162
   CaSO4                 1.606e-008  1.609e-008    -7.794    -7.794     0.001
   MgSO4                 6.803e-010  6.816e-010    -9.167    -9.166     0.001
   MnSO4                 1.760e-010  1.763e-010    -9.755    -9.754     0.001
   FeSO4                 1.533e-010  1.536e-010    -9.815    -9.814     0.001
   NaSO4-                5.218e-011  4.744e-011   -10.282   -10.324    -0.041
   BaSO4                 8.610e-012  8.627e-012   -11.065   -11.064     0.001
   KSO4-                 6.367e-012  5.788e-012   -11.196   -11.237    -0.041
   HSO4-                 6.501e-013  5.910e-013   -12.187   -12.228    -0.041



   CaHSO4+               1.314e-014  1.195e-014   -13.881   -13.923    -0.041
   FeHSO4+               1.408e-016  1.280e-016   -15.851   -15.893    -0.041
   FeSO4+                1.179e-025  1.072e-025   -24.928   -24.970    -0.041
   Fe(SO4)2-             1.237e-031  1.125e-031   -30.908   -30.949    -0.041
   FeHSO4+2              5.328e-032  3.640e-032   -31.273   -31.439    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.00  -43.77    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.86  -17.39  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.79  -13.76   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.35  -30.12   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.66  -43.49   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.88  -43.09   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.75  -42.03   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.84  -45.23   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.86  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.49  -90.20   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.67  -12.00    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.20   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3



Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -43.99  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.55  -14.73   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 71.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.420e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.759e-002 -2.413e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.970e-002 -3.303e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.064e-005  3.064e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.181e-003  3.181e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.612e-004  Surface charge, eq

Hfo_s         
 2.485e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.615e-005       0.650  1.615e-005      -4.792
Hfo_sOMn+        6.689e-006       0.269  6.689e-006      -5.175
Hfo_sOFe+        1.642e-006       0.066  1.642e-006      -5.785
Hfo_sOH2+        2.542e-007       0.010  2.542e-007      -6.595
Hfo_sOH          1.029e-007       0.004  1.029e-007      -6.987
Hfo_sOHBa+2      1.066e-008       0.000  1.066e-008      -7.972
Hfo_sO-          9.551e-010       0.000  9.551e-010      -9.020



Hfo           
 7.612e-004  Surface charge, eq

Hfo_w         
 9.939e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.609e-004       0.665  6.609e-004      -3.180
Hfo_wOH          2.676e-004       0.269  2.676e-004      -3.572
Hfo_wOFe+        3.984e-005       0.040  3.984e-005      -4.400
Hfo_wOMn+        1.381e-005       0.014  1.381e-005      -4.860
Hfo_wOCa+        5.017e-006       0.005  5.017e-006      -5.300
Hfo_wOMg+        3.219e-006       0.003  3.219e-006      -5.492
Hfo_wO-          2.483e-006       0.002  2.483e-006      -5.605
Hfo_wOFeOH       8.464e-007       0.001  8.464e-007      -6.072
Hfo_wH2AsO3      2.301e-007       0.000  2.301e-007      -6.638
Hfo_wSO4-        9.662e-011       0.000  9.662e-011     -10.015
Hfo_wOHSO4-2     7.805e-011       0.000  7.805e-011     -10.108
Hfo_wOBa+        4.787e-011       0.000  4.787e-011     -10.320
Hfo_wOHAsO4-3    5.060e-016       0.000  5.060e-016     -15.296
Hfo_wHAsO4-      6.909e-017       0.000  6.909e-017     -16.161
Hfo_wH2AsO4      5.521e-018       0.000  5.521e-018     -17.258

Mno           
-2.238e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.563e-030       0.000  2.563e-030     -29.591
Mno_O3Ca         1.590e-031       0.000  1.590e-031     -30.798
Mno_O3-2         1.312e-031       0.000  1.312e-031     -30.882
Mno_O3HMn+       4.458e-032       0.000  4.458e-032     -31.351
Mno_O3H-         5.719e-033       0.000  5.719e-033     -32.243
Mno_O3Na-        2.745e-033       0.000  2.745e-033     -32.561
Mno_O3HCa+       2.414e-033       0.000  2.414e-033     -32.617
Mno_O3Mg         2.182e-033       0.000  2.182e-033     -32.661
Mno_O3Ba         7.142e-034       0.000  7.142e-034     -33.146
Mno_O3HMg+       2.242e-035       0.000  2.242e-035     -34.649
Mno_O3HBa+       1.938e-035       0.000  1.938e-035     -34.713
Mno_O3HNa        1.117e-035       0.000  1.117e-035     -34.952
Mno_O3H2         1.873e-037       0.000  1.873e-037     -36.728
Mno_O3H3+        1.641e-042       0.000  1.641e-042     -41.785
Mno_O3H3Cl       4.050e-045       0.000  4.050e-045     -44.393

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.403e-006  1.403e-006
Ba               5.461e-007  5.461e-007
C                1.397e-002  1.397e-002
Ca               2.563e-003  2.563e-003
Cl               9.873e-005  9.873e-005
Fe               8.213e-005  8.213e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005
Mn               4.428e-005  4.428e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.897      Charge balance
                                       pe  =  -3.927      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  8.351e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.162e-003
                       Total CO2 (mol/kg)  =  7.513e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.604e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.99
                               Iterations  =  49
                                  Total H  = 1.110446e+002
                                  Total O  = 5.552729e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.378e-007  1.266e-007    -6.861    -6.897    -0.037
   OH-                   8.692e-008  7.903e-008    -7.061    -7.102    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.403e-006
   AsS(OH)(HS)-          1.400e-006  1.273e-006    -5.854    -5.895    -0.041
   H3AsO3                3.338e-009  3.345e-009    -8.476    -8.476     0.001
   H2AsO3-               2.057e-011  1.870e-011   -10.687   -10.728    -0.041
   As3S4(HS)2-           5.768e-014  5.244e-014   -13.239   -13.280    -0.041
   H4AsO3+               2.308e-016  2.099e-016   -15.637   -15.678    -0.041
   HAsO3-2               4.312e-019  2.946e-019   -18.365   -18.531    -0.165
   AsO3-3                1.094e-027  4.641e-028   -26.961   -27.333    -0.372
As(5)           9.782e-018
   H2AsO4-               5.664e-018  5.149e-018   -17.247   -17.288    -0.041
   HAsO4-2               4.118e-018  2.813e-018   -17.385   -17.551    -0.165
   H3AsO4                1.299e-022  1.301e-022   -21.886   -21.886     0.001
   AsO4-3                1.172e-022  4.973e-023   -21.931   -22.303    -0.372
Ba              5.461e-007
   Ba+2                  5.256e-007  3.590e-007    -6.279    -6.445    -0.165
   BaHCO3+               2.015e-008  1.832e-008    -7.696    -7.737    -0.041
   BaCO3                 3.649e-010  3.656e-010    -9.438    -9.437     0.001
   BaSO4                 8.495e-012  8.511e-012   -11.071   -11.070     0.001
   BaOH+                 1.056e-013  9.604e-014   -12.976   -13.018    -0.041
C(-4)           6.455e-003
   CH4                   6.455e-003  6.467e-003    -2.190    -2.189     0.001
C(4)            7.513e-003
   HCO3-                 5.836e-003  5.322e-003    -2.234    -2.274    -0.040
   CO2                   1.513e-003  1.516e-003    -2.820    -2.819     0.001
   CaHCO3+               1.255e-004  1.141e-004    -3.901    -3.943    -0.041
   MnHCO3+               1.078e-005  9.805e-006    -4.967    -5.009    -0.041
   FeHCO3+               1.054e-005  9.581e-006    -4.977    -5.019    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.154e-006  3.777e-006    -5.382    -5.423    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.850e-006  1.971e-006    -5.545    -5.705    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.897e-007  5.908e-007    -6.229    -6.229     0.001
   MgCO3                 1.138e-007  1.141e-007    -6.944    -6.943     0.001
   BaHCO3+               2.015e-008  1.832e-008    -7.696    -7.737    -0.041
   NaCO3-                7.969e-009  7.245e-009    -8.099    -8.140    -0.041
   BaCO3                 3.649e-010  3.656e-010    -9.438    -9.437     0.001
Ca              2.563e-003
   Ca+2                  2.432e-003  1.681e-003    -2.614    -2.774    -0.161
   CaHCO3+               1.255e-004  1.141e-004    -3.901    -3.943    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.583e-008  1.586e-008    -7.800    -7.800     0.001
   CaOH+                 2.422e-009  2.202e-009    -8.616    -8.657    -0.041
   CaHSO4+               1.294e-014  1.177e-014   -13.888   -13.929    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.301e-009  7.547e-009    -8.081    -8.122    -0.041



   FeCl+                 2.450e-009  2.227e-009    -8.611    -8.652    -0.041
   MnCl2                 2.947e-013  2.952e-013   -12.531   -12.530     0.001
   MnCl3-                8.015e-018  7.287e-018   -17.096   -17.137    -0.041
   FeCl+2                8.051e-025  5.500e-025   -24.094   -24.260    -0.165
   FeCl2+                2.422e-028  2.202e-028   -27.616   -27.657    -0.041
   FeCl3                 1.969e-033  1.973e-033   -32.706   -32.705     0.001
Fe(2)           8.213e-005
   Fe(HS)2               4.406e-005  4.414e-005    -4.356    -4.355     0.001
   Fe+2                  2.635e-005  1.800e-005    -4.579    -4.745    -0.165
   FeHCO3+               1.054e-005  9.581e-006    -4.977    -5.019    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.773e-007  2.521e-007    -6.557    -6.598    -0.041
   FeOH+                 4.943e-008  4.494e-008    -7.306    -7.347    -0.041
   FeCl+                 2.450e-009  2.227e-009    -8.611    -8.652    -0.041
   FeSO4                 1.511e-010  1.514e-010    -9.821    -9.820     0.001
   Fe(OH)2               3.014e-012  3.020e-012   -11.521   -11.520     0.001
   Fe(OH)3-              9.741e-016  8.856e-016   -15.011   -15.053    -0.041
   FeHSO4+               1.386e-016  1.260e-016   -15.858   -15.899    -0.041
Fe(3)           5.750e-014
   Fe(OH)2+              2.978e-014  2.708e-014   -13.526   -13.567    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.180e-016  1.982e-016   -15.661   -15.703    -0.041
   FeOH+2                1.516e-017  1.036e-017   -16.819   -16.985    -0.165
   Fe+3                  4.790e-022  2.032e-022   -21.320   -21.692    -0.372
   FeCl+2                8.051e-025  5.500e-025   -24.094   -24.260    -0.165
   FeSO4+                1.159e-025  1.054e-025   -24.936   -24.977    -0.041
   FeCl2+                2.422e-028  2.202e-028   -27.616   -27.657    -0.041
   Fe(SO4)2-             1.200e-031  1.091e-031   -30.921   -30.962    -0.041
   FeHSO4+2              5.232e-032  3.574e-032   -31.281   -31.447    -0.165
   Fe2(OH)2+4            1.326e-032  2.888e-033   -31.878   -32.539    -0.662
   FeCl3                 1.969e-033  1.973e-033   -32.706   -32.705     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.753   -43.787    -1.034
H(0)            1.622e-009
   H2                    8.110e-010  8.126e-010    -9.091    -9.090     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.281e-012  5.710e-012   -11.202   -11.243    -0.041
Mg              9.155e-005
   Mg+2                  8.728e-005  6.065e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.154e-006  3.777e-006    -5.382    -5.423    -0.041
   MgCO3                 1.138e-007  1.141e-007    -6.944    -6.943     0.001
   MgOH+                 1.912e-009  1.738e-009    -8.719    -8.760    -0.041
   MgSO4                 6.711e-010  6.724e-010    -9.173    -9.172     0.001
Mn(2)           4.428e-005
   Mn+2                  3.026e-005  2.067e-005    -4.519    -4.685    -0.165
   MnHCO3+               1.078e-005  9.805e-006    -4.967    -5.009    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.301e-009  7.547e-009    -8.081    -8.122    -0.041
   MnOH+                 4.613e-009  4.194e-009    -8.336    -8.377    -0.041
   MnSO4                 1.735e-010  1.739e-010    -9.761    -9.760     0.001
   MnCl2                 2.947e-013  2.952e-013   -12.531   -12.530     0.001
   MnCl3-                8.015e-018  7.287e-018   -17.096   -17.137    -0.041
   Mn(OH)3-              1.773e-019  1.612e-019   -18.751   -18.793    -0.041
Mn(3)           1.779e-034
   Mn+3                  1.779e-034  7.551e-035   -33.750   -34.122    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.490   -83.655    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.925   -96.967    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.897e-007  5.908e-007    -6.229    -6.229     0.001
   NaCO3-                7.969e-009  7.245e-009    -8.099    -8.140    -0.041
   NaSO4-                5.147e-011  4.680e-011   -10.288   -10.330    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.201   -74.200     0.001
S(-2)           2.089e-004



   H2S                   5.797e-005  5.808e-005    -4.237    -4.236     0.001
   HS-                   5.769e-005  5.245e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.406e-005  4.414e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          1.400e-006  1.273e-006    -5.854    -5.895    -0.041
   Fe(HS)3-              2.773e-007  2.521e-007    -6.557    -6.598    -0.041
   S5-2                  1.442e-007  1.052e-007    -6.841    -6.978    -0.137
   S4-2                  8.539e-008  6.140e-008    -7.069    -7.212    -0.143
   S6-2                  7.367e-008  5.447e-008    -7.133    -7.264    -0.131
   S-2                   7.323e-011  5.003e-011   -10.135   -10.301    -0.165
   S3-2                  3.057e-011  2.164e-011   -10.515   -10.665    -0.150
   S2-2                  1.758e-012  1.228e-012   -11.755   -11.911    -0.156
   As3S4(HS)2-           5.768e-014  5.244e-014   -13.239   -13.280    -0.041
S(6)            8.561e-008
   SO4-2                 6.872e-008  4.730e-008    -7.163    -7.325    -0.162
   CaSO4                 1.583e-008  1.586e-008    -7.800    -7.800     0.001
   MgSO4                 6.711e-010  6.724e-010    -9.173    -9.172     0.001
   MnSO4                 1.735e-010  1.739e-010    -9.761    -9.760     0.001
   FeSO4                 1.511e-010  1.514e-010    -9.821    -9.820     0.001
   NaSO4-                5.147e-011  4.680e-011   -10.288   -10.330    -0.041
   BaSO4                 8.495e-012  8.511e-012   -11.071   -11.070     0.001
   KSO4-                 6.281e-012  5.710e-012   -11.202   -11.243    -0.041
   HSO4-                 6.406e-013  5.824e-013   -12.193   -12.235    -0.041
   CaHSO4+               1.294e-014  1.177e-014   -13.888   -13.929    -0.041
   FeHSO4+               1.386e-016  1.260e-016   -15.858   -15.899    -0.041
   FeSO4+                1.159e-025  1.054e-025   -24.936   -24.977    -0.041
   Fe(SO4)2-             1.200e-031  1.091e-031   -30.921   -30.962    -0.041
   FeHSO4+2              5.232e-032  3.574e-032   -31.281   -31.447    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.00  -43.77    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.85  -17.39  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.80  -13.77   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.35  -30.11   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.67  -43.50   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.90  -43.11   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.77  -42.05   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.85  -45.24   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.51  -90.22   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -44.00  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.56  -14.73   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 72.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.440e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.759e-002 -2.412e-003



Goethite            -0.00   -1.00   -1.00   5.300e-002  4.958e-002 -3.424e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.069e-005  3.069e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.302e-003  3.302e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.591e-004  Surface charge, eq

Hfo_s         
 2.479e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.610e-005       0.650  1.610e-005      -4.793
Hfo_sOMn+        6.678e-006       0.269  6.678e-006      -5.175
Hfo_sOFe+        1.639e-006       0.066  1.639e-006      -5.785
Hfo_sOH2+        2.533e-007       0.010  2.533e-007      -6.596
Hfo_sOH          1.027e-007       0.004  1.027e-007      -6.988
Hfo_sOHBa+2      1.064e-008       0.000  1.064e-008      -7.973
Hfo_sO-          9.538e-010       0.000  9.538e-010      -9.021

Hfo           
 7.591e-004  Surface charge, eq

Hfo_w         
 9.915e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.590e-004       0.665  6.590e-004      -3.181
Hfo_wOH          2.672e-004       0.269  2.672e-004      -3.573
Hfo_wOFe+        3.980e-005       0.040  3.980e-005      -4.400
Hfo_wOMn+        1.380e-005       0.014  1.380e-005      -4.860
Hfo_wOCa+        5.012e-006       0.005  5.012e-006      -5.300
Hfo_wOMg+        3.218e-006       0.003  3.218e-006      -5.492
Hfo_wO-          2.481e-006       0.003  2.481e-006      -5.605
Hfo_wOFeOH       8.465e-007       0.001  8.465e-007      -6.072
Hfo_wH2AsO3      2.299e-007       0.000  2.299e-007      -6.638
Hfo_wSO4-        9.506e-011       0.000  9.506e-011     -10.022
Hfo_wOHSO4-2     7.687e-011       0.000  7.687e-011     -10.114
Hfo_wOBa+        4.785e-011       0.000  4.785e-011     -10.320
Hfo_wOHAsO4-3    5.052e-016       0.000  5.052e-016     -15.296
Hfo_wHAsO4-      6.884e-017       0.000  6.884e-017     -16.162
Hfo_wH2AsO4      5.494e-018       0.000  5.494e-018     -17.260

Mno           
-1.599e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.830e-025       0.000  1.830e-025     -24.737
Mno_O3Ca         1.136e-026       0.000  1.136e-026     -25.945
Mno_O3-2         9.370e-027       0.000  9.370e-027     -26.028
Mno_O3HMn+       3.180e-027       0.000  3.180e-027     -26.498
Mno_O3H-         4.081e-028       0.000  4.081e-028     -27.389
Mno_O3Na-        1.961e-028       0.000  1.961e-028     -27.708
Mno_O3HCa+       1.722e-028       0.000  1.722e-028     -27.764
Mno_O3Mg         1.559e-028       0.000  1.559e-028     -27.807
Mno_O3Ba         5.103e-029       0.000  5.103e-029     -28.292
Mno_O3HMg+       1.600e-030       0.000  1.600e-030     -29.796
Mno_O3HBa+       1.383e-030       0.000  1.383e-030     -29.859
Mno_O3HNa        7.969e-031       0.000  7.969e-031     -30.099
Mno_O3H2         1.335e-032       0.000  1.335e-032     -31.875
Mno_O3H3+        1.168e-037       0.000  1.168e-037     -36.933



Mno_O3H3Cl       2.883e-040       0.000  2.883e-040     -39.540

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.403e-006  1.403e-006
Ba               5.461e-007  5.461e-007
C                1.405e-002  1.405e-002
Ca               2.562e-003  2.562e-003
Cl               9.873e-005  9.873e-005
Fe               8.212e-005  8.212e-005
K                1.893e-005  1.893e-005
Mg               9.155e-005  9.155e-005
Mn               4.426e-005  4.426e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.929      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.346e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.157e-003
                       Total CO2 (mol/kg)  =  7.506e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.584e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.97
                               Iterations  =  40
                                  Total H  = 1.110451e+002
                                  Total O  = 5.552736e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.376e-007  1.265e-007    -6.861    -6.898    -0.037
   OH-                   8.702e-008  7.911e-008    -7.060    -7.102    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.403e-006
   AsS(OH)(HS)-          1.400e-006  1.273e-006    -5.854    -5.895    -0.041
   H3AsO3                3.340e-009  3.347e-009    -8.476    -8.475     0.001
   H2AsO3-               2.060e-011  1.873e-011   -10.686   -10.727    -0.041
   As3S4(HS)2-           5.758e-014  5.235e-014   -13.240   -13.281    -0.041
   H4AsO3+               2.307e-016  2.098e-016   -15.637   -15.678    -0.041
   HAsO3-2               4.324e-019  2.954e-019   -18.364   -18.530    -0.165
   AsO3-3                1.098e-027  4.660e-028   -26.959   -27.332    -0.372
As(5)           9.767e-018
   H2AsO4-               5.653e-018  5.139e-018   -17.248   -17.289    -0.041
   HAsO4-2               4.114e-018  2.811e-018   -17.386   -17.551    -0.165
   H3AsO4                1.295e-022  1.297e-022   -21.888   -21.887     0.001
   AsO4-3                1.172e-022  4.974e-023   -21.931   -22.303    -0.372
Ba              5.461e-007
   Ba+2                  5.256e-007  3.591e-007    -6.279    -6.445    -0.165
   BaHCO3+               2.013e-008  1.831e-008    -7.696    -7.737    -0.041
   BaCO3                 3.651e-010  3.658e-010    -9.438    -9.437     0.001
   BaSO4                 8.382e-012  8.399e-012   -11.077   -11.076     0.001
   BaOH+                 1.058e-013  9.616e-014   -12.976   -13.017    -0.041
C(-4)           6.540e-003
   CH4                   6.540e-003  6.552e-003    -2.184    -2.184     0.001
C(4)            7.506e-003
   HCO3-                 5.832e-003  5.318e-003    -2.234    -2.274    -0.040
   CO2                   1.510e-003  1.513e-003    -2.821    -2.820     0.001
   CaHCO3+               1.254e-004  1.140e-004    -3.902    -3.943    -0.041



   MnHCO3+               1.077e-005  9.794e-006    -4.968    -5.009    -0.041
   FeHCO3+               1.053e-005  9.571e-006    -4.978    -5.019    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.151e-006  3.774e-006    -5.382    -5.423    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.851e-006  1.972e-006    -5.545    -5.705    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.893e-007  5.904e-007    -6.230    -6.229     0.001
   MgCO3                 1.139e-007  1.141e-007    -6.944    -6.943     0.001
   BaHCO3+               2.013e-008  1.831e-008    -7.696    -7.737    -0.041
   NaCO3-                7.972e-009  7.248e-009    -8.098    -8.140    -0.041
   BaCO3                 3.651e-010  3.658e-010    -9.438    -9.437     0.001
Ca              2.562e-003
   Ca+2                  2.431e-003  1.680e-003    -2.614    -2.775    -0.160
   CaHCO3+               1.254e-004  1.140e-004    -3.902    -3.943    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.561e-008  1.564e-008    -7.806    -7.806     0.001
   CaOH+                 2.424e-009  2.204e-009    -8.616    -8.657    -0.041
   CaHSO4+               1.275e-014  1.159e-014   -13.894   -13.936    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.298e-009  7.544e-009    -8.081    -8.122    -0.041
   FeCl+                 2.449e-009  2.226e-009    -8.611    -8.652    -0.041
   MnCl2                 2.946e-013  2.951e-013   -12.531   -12.530     0.001
   MnCl3-                8.013e-018  7.285e-018   -17.096   -17.138    -0.041
   FeCl+2                8.024e-025  5.482e-025   -24.096   -24.261    -0.165
   FeCl2+                2.414e-028  2.195e-028   -27.617   -27.659    -0.041
   FeCl3                 1.963e-033  1.967e-033   -32.707   -32.706     0.001
Fe(2)           8.212e-005
   Fe(HS)2               4.407e-005  4.416e-005    -4.356    -4.355     0.001
   Fe+2                  2.634e-005  1.800e-005    -4.579    -4.745    -0.165
   FeHCO3+               1.053e-005  9.571e-006    -4.978    -5.019    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.775e-007  2.523e-007    -6.557    -6.598    -0.041
   FeOH+                 4.947e-008  4.497e-008    -7.306    -7.347    -0.041
   FeCl+                 2.449e-009  2.226e-009    -8.611    -8.652    -0.041
   FeSO4                 1.491e-010  1.493e-010    -9.827    -9.826     0.001
   Fe(OH)2               3.019e-012  3.025e-012   -11.520   -11.519     0.001
   Fe(OH)3-              9.770e-016  8.882e-016   -15.010   -15.051    -0.041
   FeHSO4+               1.366e-016  1.242e-016   -15.865   -15.906    -0.041
Fe(3)           5.746e-014
   Fe(OH)2+              2.975e-014  2.705e-014   -13.527   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.183e-016  1.985e-016   -15.661   -15.702    -0.041
   FeOH+2                1.513e-017  1.033e-017   -16.820   -16.986    -0.165
   Fe+3                  4.773e-022  2.025e-022   -21.321   -21.693    -0.372
   FeCl+2                8.024e-025  5.482e-025   -24.096   -24.261    -0.165
   FeSO4+                1.140e-025  1.036e-025   -24.943   -24.984    -0.041
   FeCl2+                2.414e-028  2.195e-028   -27.617   -27.659    -0.041
   Fe(SO4)2-             1.164e-031  1.058e-031   -30.934   -30.975    -0.041
   FeHSO4+2              5.138e-032  3.511e-032   -31.289   -31.455    -0.165
   Fe2(OH)2+4            1.319e-032  2.875e-033   -31.880   -32.541    -0.662
   FeCl3                 1.963e-033  1.967e-033   -32.707   -32.706     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.755   -43.789    -1.034
H(0)            1.628e-009
   H2                    8.141e-010  8.156e-010    -9.089    -9.088     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.197e-012  5.634e-012   -11.208   -11.249    -0.041
Mg              9.155e-005
   Mg+2                  8.729e-005  6.065e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.151e-006  3.774e-006    -5.382    -5.423    -0.041
   MgCO3                 1.139e-007  1.141e-007    -6.944    -6.943     0.001
   MgOH+                 1.914e-009  1.740e-009    -8.718    -8.759    -0.041
   MgSO4                 6.622e-010  6.635e-010    -9.179    -9.178     0.001
Mn(2)           4.426e-005
   Mn+2                  3.024e-005  2.066e-005    -4.519    -4.685    -0.165



   MnHCO3+               1.077e-005  9.794e-006    -4.968    -5.009    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.298e-009  7.544e-009    -8.081    -8.122    -0.041
   MnOH+                 4.617e-009  4.197e-009    -8.336    -8.377    -0.041
   MnSO4                 1.711e-010  1.715e-010    -9.767    -9.766     0.001
   MnCl2                 2.946e-013  2.951e-013   -12.531   -12.530     0.001
   MnCl3-                8.013e-018  7.285e-018   -17.096   -17.138    -0.041
   Mn(OH)3-              1.778e-019  1.616e-019   -18.750   -18.791    -0.041
Mn(3)           1.773e-034
   Mn+3                  1.773e-034  7.525e-035   -33.751   -34.123    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.491   -83.657    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.928   -96.969    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.893e-007  5.904e-007    -6.230    -6.229     0.001
   NaCO3-                7.972e-009  7.248e-009    -8.098    -8.140    -0.041
   NaSO4-                5.079e-011  4.617e-011   -10.294   -10.336    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.204   -74.203     0.001
S(-2)           2.089e-004
   H2S                   5.792e-005  5.803e-005    -4.237    -4.236     0.001
   HS-                   5.771e-005  5.247e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.407e-005  4.416e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          1.400e-006  1.273e-006    -5.854    -5.895    -0.041
   Fe(HS)3-              2.775e-007  2.523e-007    -6.557    -6.598    -0.041
   S5-2                  1.444e-007  1.054e-007    -6.840    -6.977    -0.137
   S4-2                  8.550e-008  6.149e-008    -7.068    -7.211    -0.143
   S6-2                  7.377e-008  5.455e-008    -7.132    -7.263    -0.131
   S-2                   7.333e-011  5.010e-011   -10.135   -10.300    -0.165
   S3-2                  3.061e-011  2.167e-011   -10.514   -10.664    -0.150
   S2-2                  1.760e-012  1.230e-012   -11.754   -11.910    -0.156
   As3S4(HS)2-           5.758e-014  5.235e-014   -13.240   -13.281    -0.041
S(6)            8.445e-008
   SO4-2                 6.779e-008  4.666e-008    -7.169    -7.331    -0.162
   CaSO4                 1.561e-008  1.564e-008    -7.806    -7.806     0.001
   MgSO4                 6.622e-010  6.635e-010    -9.179    -9.178     0.001
   MnSO4                 1.711e-010  1.715e-010    -9.767    -9.766     0.001
   FeSO4                 1.491e-010  1.493e-010    -9.827    -9.826     0.001
   NaSO4-                5.079e-011  4.617e-011   -10.294   -10.336    -0.041
   BaSO4                 8.382e-012  8.399e-012   -11.077   -11.076     0.001
   KSO4-                 6.197e-012  5.634e-012   -11.208   -11.249    -0.041
   HSO4-                 6.313e-013  5.739e-013   -12.200   -12.241    -0.041
   CaHSO4+               1.275e-014  1.159e-014   -13.894   -13.936    -0.041
   FeHSO4+               1.366e-016  1.242e-016   -15.865   -15.906    -0.041
   FeSO4+                1.140e-025  1.036e-025   -24.943   -24.984    -0.041
   Fe(SO4)2-             1.164e-031  1.058e-031   -30.934   -30.975    -0.041
   FeHSO4+2              5.138e-032  3.511e-032   -31.289   -31.455    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.00  -43.77    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.85  -17.38  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.81  -13.78   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.52  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.35  -30.11   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.69  -43.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.91  -43.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.78  -42.06   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.53  -90.24   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.95  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.68  -12.02    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -44.00  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.56  -14.74   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 73.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.460e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.759e-002 -2.410e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.945e-002 -3.545e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.074e-005  3.074e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.424e-003  3.424e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.571e-004  Surface charge, eq

Hfo_s         
 2.473e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.606e-005       0.649  1.606e-005      -4.794
Hfo_sOMn+        6.667e-006       0.270  6.667e-006      -5.176
Hfo_sOFe+        1.636e-006       0.066  1.636e-006      -5.786
Hfo_sOH2+        2.524e-007       0.010  2.524e-007      -6.598
Hfo_sOH          1.024e-007       0.004  1.024e-007      -6.990
Hfo_sOHBa+2      1.061e-008       0.000  1.061e-008      -7.974
Hfo_sO-          9.525e-010       0.000  9.525e-010      -9.021

Hfo           
 7.571e-004  Surface charge, eq

Hfo_w         
 9.891e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.571e-004       0.664  6.571e-004      -3.182
Hfo_wOH          2.667e-004       0.270  2.667e-004      -3.574
Hfo_wOFe+        3.976e-005       0.040  3.976e-005      -4.401
Hfo_wOMn+        1.379e-005       0.014  1.379e-005      -4.861
Hfo_wOCa+        5.007e-006       0.005  5.007e-006      -5.300
Hfo_wOMg+        3.216e-006       0.003  3.216e-006      -5.493
Hfo_wO-          2.480e-006       0.003  2.480e-006      -5.606
Hfo_wOFeOH       8.466e-007       0.001  8.466e-007      -6.072
Hfo_wH2AsO3      2.296e-007       0.000  2.296e-007      -6.639
Hfo_wSO4-        9.353e-011       0.000  9.353e-011     -10.029
Hfo_wOHSO4-2     7.572e-011       0.000  7.572e-011     -10.121
Hfo_wOBa+        4.783e-011       0.000  4.783e-011     -10.320
Hfo_wOHAsO4-3    5.045e-016       0.000  5.045e-016     -15.297
Hfo_wHAsO4-      6.858e-017       0.000  6.858e-017     -16.164
Hfo_wH2AsO4      5.468e-018       0.000  5.468e-018     -17.262



Mno           
-1.682e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.924e-025       0.000  1.924e-025     -24.716
Mno_O3Ca         1.194e-026       0.000  1.194e-026     -25.923
Mno_O3-2         9.854e-027       0.000  9.854e-027     -26.006
Mno_O3HMn+       3.339e-027       0.000  3.339e-027     -26.476
Mno_O3H-         4.287e-028       0.000  4.287e-028     -27.368
Mno_O3Na-        2.062e-028       0.000  2.062e-028     -27.686
Mno_O3HCa+       1.808e-028       0.000  1.808e-028     -27.743
Mno_O3Mg         1.640e-028       0.000  1.640e-028     -27.785
Mno_O3Ba         5.367e-029       0.000  5.367e-029     -28.270
Mno_O3HMg+       1.681e-030       0.000  1.681e-030     -29.774
Mno_O3HBa+       1.454e-030       0.000  1.454e-030     -29.838
Mno_O3HNa        8.371e-031       0.000  8.371e-031     -30.077
Mno_O3H2         1.401e-032       0.000  1.401e-032     -31.854
Mno_O3H3+        1.224e-037       0.000  1.224e-037     -36.912
Mno_O3H3Cl       3.022e-040       0.000  3.022e-040     -39.520

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.404e-006  1.404e-006
Ba               5.461e-007  5.461e-007
C                1.412e-002  1.412e-002
Ca               2.561e-003  2.561e-003
Cl               9.873e-005  9.873e-005
Fe               8.211e-005  8.211e-005
K                1.893e-005  1.893e-005
Mg               9.156e-005  9.156e-005
Mn               4.423e-005  4.423e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.930      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.342e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.153e-003
                       Total CO2 (mol/kg)  =  7.499e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.563e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.96
                               Iterations  =  33
                                  Total H  = 1.110456e+002
                                  Total O  = 5.552744e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.375e-007  1.264e-007    -6.862    -6.898    -0.037
   OH-                   8.711e-008  7.920e-008    -7.060    -7.101    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.404e-006
   AsS(OH)(HS)-          1.400e-006  1.273e-006    -5.854    -5.895    -0.041
   H3AsO3                3.343e-009  3.349e-009    -8.476    -8.475     0.001



   H2AsO3-               2.064e-011  1.876e-011   -10.685   -10.727    -0.041
   As3S4(HS)2-           5.749e-014  5.227e-014   -13.240   -13.282    -0.041
   H4AsO3+               2.306e-016  2.097e-016   -15.637   -15.678    -0.041
   HAsO3-2               4.336e-019  2.963e-019   -18.363   -18.528    -0.165
   AsO3-3                1.102e-027  4.678e-028   -26.958   -27.330    -0.372
As(5)           9.752e-018
   H2AsO4-               5.642e-018  5.129e-018   -17.249   -17.290    -0.041
   HAsO4-2               4.110e-018  2.808e-018   -17.386   -17.552    -0.165
   H3AsO4                1.291e-022  1.293e-022   -21.889   -21.888     0.001
   AsO4-3                1.172e-022  4.976e-023   -21.931   -22.303    -0.372
Ba              5.461e-007
   Ba+2                  5.256e-007  3.592e-007    -6.279    -6.445    -0.165
   BaHCO3+               2.012e-008  1.830e-008    -7.696    -7.738    -0.041
   BaCO3                 3.653e-010  3.660e-010    -9.437    -9.437     0.001
   BaSO4                 8.273e-012  8.289e-012   -11.082   -11.082     0.001
   BaOH+                 1.059e-013  9.628e-014   -12.975   -13.016    -0.041
C(-4)           6.624e-003
   CH4                   6.624e-003  6.637e-003    -2.179    -2.178     0.001
C(4)            7.499e-003
   HCO3-                 5.827e-003  5.314e-003    -2.235    -2.275    -0.040
   CO2                   1.507e-003  1.510e-003    -2.822    -2.821     0.001
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   MnHCO3+               1.076e-005  9.783e-006    -4.968    -5.010    -0.041
   FeHCO3+               1.052e-005  9.560e-006    -4.978    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.149e-006  3.772e-006    -5.382    -5.423    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.852e-006  1.972e-006    -5.545    -5.705    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.889e-007  5.900e-007    -6.230    -6.229     0.001
   MgCO3                 1.139e-007  1.142e-007    -6.943    -6.942     0.001
   BaHCO3+               2.012e-008  1.830e-008    -7.696    -7.738    -0.041
   NaCO3-                7.975e-009  7.251e-009    -8.098    -8.140    -0.041
   BaCO3                 3.653e-010  3.660e-010    -9.437    -9.437     0.001
Ca              2.561e-003
   Ca+2                  2.430e-003  1.680e-003    -2.614    -2.775    -0.160
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.540e-008  1.543e-008    -7.812    -7.812     0.001
   CaOH+                 2.426e-009  2.205e-009    -8.615    -8.657    -0.041
   CaHSO4+               1.256e-014  1.142e-014   -13.901   -13.942    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.295e-009  7.541e-009    -8.081    -8.123    -0.041
   FeCl+                 2.448e-009  2.226e-009    -8.611    -8.653    -0.041
   MnCl2                 2.945e-013  2.950e-013   -12.531   -12.530     0.001
   MnCl3-                8.010e-018  7.283e-018   -17.096   -17.138    -0.041
   FeCl+2                7.997e-025  5.464e-025   -24.097   -24.262    -0.165
   FeCl2+                2.406e-028  2.187e-028   -27.619   -27.660    -0.041
   FeCl3                 1.957e-033  1.960e-033   -32.708   -32.708     0.001
Fe(2)           8.211e-005
   Fe(HS)2               4.409e-005  4.417e-005    -4.356    -4.355     0.001
   Fe+2                  2.633e-005  1.799e-005    -4.580    -4.745    -0.165
   FeHCO3+               1.052e-005  9.560e-006    -4.978    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.777e-007  2.525e-007    -6.556    -6.598    -0.041
   FeOH+                 4.950e-008  4.501e-008    -7.305    -7.347    -0.041
   FeCl+                 2.448e-009  2.226e-009    -8.611    -8.653    -0.041
   FeSO4                 1.470e-010  1.473e-010    -9.833    -9.832     0.001
   Fe(OH)2               3.025e-012  3.031e-012   -11.519   -11.518     0.001
   Fe(OH)3-              9.798e-016  8.909e-016   -15.009   -15.050    -0.041
   FeHSO4+               1.346e-016  1.224e-016   -15.871   -15.912    -0.041
Fe(3)           5.743e-014
   Fe(OH)2+              2.971e-014  2.702e-014   -13.527   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.185e-016  1.987e-016   -15.661   -15.702    -0.041
   FeOH+2                1.509e-017  1.031e-017   -16.821   -16.987    -0.165



   Fe+3                  4.756e-022  2.019e-022   -21.323   -21.695    -0.372
   FeCl+2                7.997e-025  5.464e-025   -24.097   -24.262    -0.165
   FeSO4+                1.121e-025  1.019e-025   -24.950   -24.992    -0.041
   FeCl2+                2.406e-028  2.187e-028   -27.619   -27.660    -0.041
   Fe(SO4)2-             1.129e-031  1.027e-031   -30.947   -30.988    -0.041
   FeHSO4+2              5.048e-032  3.449e-032   -31.297   -31.462    -0.165
   Fe2(OH)2+4            1.313e-032  2.862e-033   -31.882   -32.543    -0.662
   FeCl3                 1.957e-033  1.960e-033   -32.708   -32.708     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.758   -43.792    -1.034
H(0)            1.634e-009
   H2                    8.171e-010  8.187e-010    -9.088    -9.087     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.115e-012  5.559e-012   -11.214   -11.255    -0.041
Mg              9.156e-005
   Mg+2                  8.729e-005  6.066e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.149e-006  3.772e-006    -5.382    -5.423    -0.041
   MgCO3                 1.139e-007  1.142e-007    -6.943    -6.942     0.001
   MgOH+                 1.917e-009  1.742e-009    -8.717    -8.759    -0.041
   MgSO4                 6.536e-010  6.548e-010    -9.185    -9.184     0.001
Mn(2)           4.423e-005
   Mn+2                  3.023e-005  2.066e-005    -4.520    -4.685    -0.165
   MnHCO3+               1.076e-005  9.783e-006    -4.968    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.295e-009  7.541e-009    -8.081    -8.123    -0.041
   MnOH+                 4.620e-009  4.200e-009    -8.335    -8.377    -0.041
   MnSO4                 1.688e-010  1.691e-010    -9.773    -9.772     0.001
   MnCl2                 2.945e-013  2.950e-013   -12.531   -12.530     0.001
   MnCl3-                8.010e-018  7.283e-018   -17.096   -17.138    -0.041
   Mn(OH)3-              1.783e-019  1.621e-019   -18.749   -18.790    -0.041
Mn(3)           1.767e-034
   Mn+3                  1.767e-034  7.501e-035   -33.753   -34.125    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.493   -83.658    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.931   -96.972    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.889e-007  5.900e-007    -6.230    -6.229     0.001
   NaCO3-                7.975e-009  7.251e-009    -8.098    -8.140    -0.041
   NaSO4-                5.011e-011  4.556e-011   -10.300   -10.341    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.207   -74.206     0.001
S(-2)           2.089e-004
   H2S                   5.788e-005  5.799e-005    -4.237    -4.237     0.001
   HS-                   5.773e-005  5.249e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.409e-005  4.417e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          1.400e-006  1.273e-006    -5.854    -5.895    -0.041
   Fe(HS)3-              2.777e-007  2.525e-007    -6.556    -6.598    -0.041
   S5-2                  1.446e-007  1.055e-007    -6.840    -6.977    -0.137
   S4-2                  8.562e-008  6.158e-008    -7.067    -7.211    -0.143
   S6-2                  7.387e-008  5.463e-008    -7.132    -7.263    -0.131
   S-2                   7.342e-011  5.017e-011   -10.134   -10.300    -0.165
   S3-2                  3.066e-011  2.170e-011   -10.513   -10.664    -0.150
   S2-2                  1.763e-012  1.232e-012   -11.754   -11.910    -0.156
   As3S4(HS)2-           5.749e-014  5.227e-014   -13.240   -13.282    -0.041
S(6)            8.332e-008
   SO4-2                 6.689e-008  4.605e-008    -7.175    -7.337    -0.162
   CaSO4                 1.540e-008  1.543e-008    -7.812    -7.812     0.001
   MgSO4                 6.536e-010  6.548e-010    -9.185    -9.184     0.001
   MnSO4                 1.688e-010  1.691e-010    -9.773    -9.772     0.001
   FeSO4                 1.470e-010  1.473e-010    -9.833    -9.832     0.001
   NaSO4-                5.011e-011  4.556e-011   -10.300   -10.341    -0.041
   BaSO4                 8.273e-012  8.289e-012   -11.082   -11.082     0.001
   KSO4-                 6.115e-012  5.559e-012   -11.214   -11.255    -0.041
   HSO4-                 6.222e-013  5.657e-013   -12.206   -12.247    -0.041
   CaHSO4+               1.256e-014  1.142e-014   -13.901   -13.942    -0.041



   FeHSO4+               1.346e-016  1.224e-016   -15.871   -15.912    -0.041
   FeSO4+                1.121e-025  1.019e-025   -24.950   -24.992    -0.041
   Fe(SO4)2-             1.129e-031  1.027e-031   -30.947   -30.988    -0.041
   FeHSO4+2              5.048e-032  3.449e-032   -31.297   -31.462    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.00  -43.78    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.85  -17.38  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.81  -13.78   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.35  -30.11   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.70  -43.53   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.92  -43.13   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.79  -42.07   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.88  -45.27   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.55  -90.26   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.31  -74.21   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2



Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -44.00  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 74.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.480e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.759e-002 -2.409e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.933e-002 -3.666e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.079e-005  3.079e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.545e-003  3.545e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.550e-004  Surface charge, eq

Hfo_s         
 2.467e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.601e-005       0.649  1.601e-005      -4.796
Hfo_sOMn+        6.655e-006       0.270  6.655e-006      -5.177
Hfo_sOFe+        1.634e-006       0.066  1.634e-006      -5.787
Hfo_sOH2+        2.515e-007       0.010  2.515e-007      -6.599
Hfo_sOH          1.022e-007       0.004  1.022e-007      -6.991
Hfo_sOHBa+2      1.059e-008       0.000  1.059e-008      -7.975
Hfo_sO-          9.512e-010       0.000  9.512e-010      -9.022



Hfo           
 7.550e-004  Surface charge, eq

Hfo_w         
 9.867e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.552e-004       0.664  6.552e-004      -3.184
Hfo_wOH          2.662e-004       0.270  2.662e-004      -3.575
Hfo_wOFe+        3.972e-005       0.040  3.972e-005      -4.401
Hfo_wOMn+        1.377e-005       0.014  1.377e-005      -4.861
Hfo_wOCa+        5.002e-006       0.005  5.002e-006      -5.301
Hfo_wOMg+        3.214e-006       0.003  3.214e-006      -5.493
Hfo_wO-          2.478e-006       0.003  2.478e-006      -5.606
Hfo_wOFeOH       8.466e-007       0.001  8.466e-007      -6.072
Hfo_wH2AsO3      2.294e-007       0.000  2.294e-007      -6.639
Hfo_wSO4-        9.204e-011       0.000  9.204e-011     -10.036
Hfo_wOHSO4-2     7.460e-011       0.000  7.460e-011     -10.127
Hfo_wOBa+        4.780e-011       0.000  4.780e-011     -10.321
Hfo_wOHAsO4-3    5.037e-016       0.000  5.037e-016     -15.298
Hfo_wHAsO4-      6.833e-017       0.000  6.833e-017     -16.165
Hfo_wH2AsO4      5.442e-018       0.000  5.442e-018     -17.264

Mno           
-1.204e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.376e-028       0.000  1.376e-028     -27.861
Mno_O3Ca         8.540e-030       0.000  8.540e-030     -29.069
Mno_O3-2         7.051e-030       0.000  7.051e-030     -29.152
Mno_O3HMn+       2.386e-030       0.000  2.386e-030     -29.622
Mno_O3H-         3.064e-031       0.000  3.064e-031     -30.514
Mno_O3Na-        1.476e-031       0.000  1.476e-031     -30.831
Mno_O3HCa+       1.292e-031       0.000  1.292e-031     -30.889
Mno_O3Mg         1.173e-031       0.000  1.173e-031     -30.931
Mno_O3Ba         3.841e-032       0.000  3.841e-032     -31.416
Mno_O3HMg+       1.202e-033       0.000  1.202e-033     -32.920
Mno_O3HBa+       1.039e-033       0.000  1.039e-033     -32.983
Mno_O3HNa        5.984e-034       0.000  5.984e-034     -33.223
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.733e-041       0.000  8.732e-041     -40.059
Mno_O3H3Cl       2.156e-043       0.000  2.156e-043     -42.666

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.404e-006  1.404e-006
Ba               5.462e-007  5.462e-007
C                1.420e-002  1.420e-002
Ca               2.560e-003  2.560e-003
Cl               9.873e-005  9.873e-005
Fe               8.210e-005  8.210e-005
K                1.893e-005  1.893e-005
Mg               9.156e-005  9.156e-005
Mn               4.421e-005  4.421e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.899      Charge balance
                                       pe  =  -3.931      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  8.337e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.148e-003
                       Total CO2 (mol/kg)  =  7.491e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.543e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.94
                               Iterations  =  24
                                  Total H  = 1.110462e+002
                                  Total O  = 5.552751e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.373e-007  1.262e-007    -6.862    -6.899    -0.037
   OH-                   8.720e-008  7.929e-008    -7.059    -7.101    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.404e-006
   AsS(OH)(HS)-          1.401e-006  1.273e-006    -5.854    -5.895    -0.041
   H3AsO3                3.345e-009  3.351e-009    -8.476    -8.475     0.001
   H2AsO3-               2.067e-011  1.880e-011   -10.685   -10.726    -0.041
   As3S4(HS)2-           5.740e-014  5.219e-014   -13.241   -13.282    -0.041
   H4AsO3+               2.305e-016  2.096e-016   -15.637   -15.679    -0.041
   HAsO3-2               4.348e-019  2.971e-019   -18.362   -18.527    -0.165
   AsO3-3                1.106e-027  4.697e-028   -26.956   -27.328    -0.372
As(5)           9.738e-018
   H2AsO4-               5.631e-018  5.120e-018   -17.249   -17.291    -0.041
   HAsO4-2               4.106e-018  2.806e-018   -17.387   -17.552    -0.165
   H3AsO4                1.287e-022  1.289e-022   -21.890   -21.890     0.001
   AsO4-3                1.172e-022  4.977e-023   -21.931   -22.303    -0.372
Ba              5.462e-007
   Ba+2                  5.257e-007  3.592e-007    -6.279    -6.445    -0.165
   BaHCO3+               2.011e-008  1.828e-008    -7.697    -7.738    -0.041
   BaCO3                 3.654e-010  3.661e-010    -9.437    -9.436     0.001
   BaSO4                 8.166e-012  8.182e-012   -11.088   -11.087     0.001
   BaOH+                 1.060e-013  9.640e-014   -12.975   -13.016    -0.041
C(-4)           6.709e-003
   CH4                   6.709e-003  6.722e-003    -2.173    -2.172     0.001
C(4)            7.491e-003
   HCO3-                 5.823e-003  5.310e-003    -2.235    -2.275    -0.040
   CO2                   1.505e-003  1.507e-003    -2.823    -2.822     0.001
   CaHCO3+               1.251e-004  1.137e-004    -3.903    -3.944    -0.041
   MnHCO3+               1.075e-005  9.772e-006    -4.969    -5.010    -0.041
   FeHCO3+               1.050e-005  9.550e-006    -4.979    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.146e-006  3.770e-006    -5.382    -5.424    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.852e-006  1.973e-006    -5.545    -5.705    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.884e-007  5.896e-007    -6.230    -6.229     0.001
   MgCO3                 1.140e-007  1.142e-007    -6.943    -6.942     0.001
   BaHCO3+               2.011e-008  1.828e-008    -7.697    -7.738    -0.041
   NaCO3-                7.978e-009  7.253e-009    -8.098    -8.139    -0.041
   BaCO3                 3.654e-010  3.661e-010    -9.437    -9.436     0.001
Ca              2.560e-003
   Ca+2                  2.429e-003  1.679e-003    -2.615    -2.775    -0.160
   CaHCO3+               1.251e-004  1.137e-004    -3.903    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.520e-008  1.522e-008    -7.818    -7.817     0.001
   CaOH+                 2.427e-009  2.207e-009    -8.615    -8.656    -0.041
   CaHSO4+               1.238e-014  1.126e-014   -13.907   -13.949    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.292e-009  7.539e-009    -8.081    -8.123    -0.041
   FeCl+                 2.447e-009  2.225e-009    -8.611    -8.653    -0.041



   MnCl2                 2.944e-013  2.949e-013   -12.531   -12.530     0.001
   MnCl3-                8.008e-018  7.281e-018   -17.096   -17.138    -0.041
   FeCl+2                7.970e-025  5.446e-025   -24.099   -24.264    -0.165
   FeCl2+                2.398e-028  2.180e-028   -27.620   -27.661    -0.041
   FeCl3                 1.950e-033  1.954e-033   -32.710   -32.709     0.001
Fe(2)           8.210e-005
   Fe(HS)2               4.410e-005  4.418e-005    -4.356    -4.355     0.001
   Fe+2                  2.632e-005  1.798e-005    -4.580    -4.745    -0.165
   FeHCO3+               1.050e-005  9.550e-006    -4.979    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.778e-007  2.526e-007    -6.556    -6.598    -0.041
   FeOH+                 4.954e-008  4.504e-008    -7.305    -7.346    -0.041
   FeCl+                 2.447e-009  2.225e-009    -8.611    -8.653    -0.041
   FeSO4                 1.451e-010  1.453e-010    -9.838    -9.838     0.001
   Fe(OH)2               3.030e-012  3.036e-012   -11.518   -11.518     0.001
   Fe(OH)3-              9.827e-016  8.935e-016   -15.008   -15.049    -0.041
   FeHSO4+               1.326e-016  1.206e-016   -15.877   -15.919    -0.041
Fe(3)           5.740e-014
   Fe(OH)2+              2.968e-014  2.699e-014   -13.528   -13.569    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.187e-016  1.989e-016   -15.660   -15.701    -0.041
   FeOH+2                1.506e-017  1.029e-017   -16.822   -16.988    -0.165
   Fe+3                  4.739e-022  2.012e-022   -21.324   -21.696    -0.372
   FeCl+2                7.970e-025  5.446e-025   -24.099   -24.264    -0.165
   FeSO4+                1.103e-025  1.003e-025   -24.957   -24.999    -0.041
   FeCl2+                2.398e-028  2.180e-028   -27.620   -27.661    -0.041
   Fe(SO4)2-             1.097e-031  9.970e-032   -30.960   -31.001    -0.041
   FeHSO4+2              4.960e-032  3.389e-032   -31.305   -31.470    -0.165
   Fe2(OH)2+4            1.307e-032  2.850e-033   -31.884   -32.545    -0.661
   FeCl3                 1.950e-033  1.954e-033   -32.710   -32.709     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.761   -43.794    -1.033
H(0)            1.640e-009
   H2                    8.201e-010  8.216e-010    -9.086    -9.085     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.035e-012  5.487e-012   -11.219   -11.261    -0.041
Mg              9.156e-005
   Mg+2                  8.729e-005  6.067e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.146e-006  3.770e-006    -5.382    -5.424    -0.041
   MgCO3                 1.140e-007  1.142e-007    -6.943    -6.942     0.001
   MgOH+                 1.919e-009  1.745e-009    -8.717    -8.758    -0.041
   MgSO4                 6.451e-010  6.463e-010    -9.190    -9.190     0.001
Mn(2)           4.421e-005
   Mn+2                  3.022e-005  2.065e-005    -4.520    -4.685    -0.165
   MnHCO3+               1.075e-005  9.772e-006    -4.969    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.292e-009  7.539e-009    -8.081    -8.123    -0.041
   MnOH+                 4.623e-009  4.203e-009    -8.335    -8.376    -0.041
   MnSO4                 1.665e-010  1.669e-010    -9.778    -9.778     0.001
   MnCl2                 2.944e-013  2.949e-013   -12.531   -12.530     0.001
   MnCl3-                8.008e-018  7.281e-018   -17.096   -17.138    -0.041
   Mn(OH)3-              1.788e-019  1.626e-019   -18.748   -18.789    -0.041
Mn(3)           1.761e-034
   Mn+3                  1.761e-034  7.476e-035   -33.754   -34.126    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.494   -83.660    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.933   -96.975    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.884e-007  5.896e-007    -6.230    -6.229     0.001
   NaCO3-                7.978e-009  7.253e-009    -8.098    -8.139    -0.041
   NaSO4-                4.946e-011  4.497e-011   -10.306   -10.347    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.210   -74.210     0.001
S(-2)           2.089e-004
   H2S                   5.783e-005  5.794e-005    -4.238    -4.237     0.001



   HS-                   5.775e-005  5.250e-005    -4.238    -4.280    -0.041
   Fe(HS)2               4.410e-005  4.418e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          1.401e-006  1.273e-006    -5.854    -5.895    -0.041
   Fe(HS)3-              2.778e-007  2.526e-007    -6.556    -6.598    -0.041
   S5-2                  1.448e-007  1.057e-007    -6.839    -6.976    -0.137
   S4-2                  8.574e-008  6.167e-008    -7.067    -7.210    -0.143
   S6-2                  7.397e-008  5.471e-008    -7.131    -7.262    -0.131
   S-2                   7.352e-011  5.024e-011   -10.134   -10.299    -0.165
   S3-2                  3.070e-011  2.173e-011   -10.513   -10.663    -0.150
   S2-2                  1.765e-012  1.233e-012   -11.753   -11.909    -0.156
   As3S4(HS)2-           5.740e-014  5.219e-014   -13.241   -13.282    -0.041
S(6)            8.222e-008
   SO4-2                 6.601e-008  4.545e-008    -7.180    -7.343    -0.162
   CaSO4                 1.520e-008  1.522e-008    -7.818    -7.817     0.001
   MgSO4                 6.451e-010  6.463e-010    -9.190    -9.190     0.001
   MnSO4                 1.665e-010  1.669e-010    -9.778    -9.778     0.001
   FeSO4                 1.451e-010  1.453e-010    -9.838    -9.838     0.001
   NaSO4-                4.946e-011  4.497e-011   -10.306   -10.347    -0.041
   BaSO4                 8.166e-012  8.182e-012   -11.088   -11.087     0.001
   KSO4-                 6.035e-012  5.487e-012   -11.219   -11.261    -0.041
   HSO4-                 6.134e-013  5.577e-013   -12.212   -12.254    -0.041
   CaHSO4+               1.238e-014  1.126e-014   -13.907   -13.949    -0.041
   FeHSO4+               1.326e-016  1.206e-016   -15.877   -15.919    -0.041
   FeSO4+                1.103e-025  1.003e-025   -24.957   -24.999    -0.041
   Fe(SO4)2-             1.097e-031  9.970e-032   -30.960   -31.001    -0.041
   FeHSO4+2              4.960e-032  3.389e-032   -31.305   -31.470    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.01  -43.78    8.23  As2O5
As2S3(am)        -5.58  -50.48  -44.90  As2S3
As_native        -4.85  -17.38  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.82  -13.79   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.42  -11.56   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.35  -30.11   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.71  -43.54   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -33.94  -43.15   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.81  -42.09   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.89  -45.28   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.64  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.57  -90.28   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -4.18  -50.48  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -44.00  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 75.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.500e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.759e-002 -2.408e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.921e-002 -3.787e-003



Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.084e-005  3.084e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.666e-003  3.666e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.530e-004  Surface charge, eq

Hfo_s         
 2.461e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.597e-005       0.649  1.597e-005      -4.797
Hfo_sOMn+        6.644e-006       0.270  6.644e-006      -5.178
Hfo_sOFe+        1.631e-006       0.066  1.631e-006      -5.788
Hfo_sOH2+        2.506e-007       0.010  2.506e-007      -6.601
Hfo_sOH          1.019e-007       0.004  1.019e-007      -6.992
Hfo_sOHBa+2      1.056e-008       0.000  1.056e-008      -7.976
Hfo_sO-          9.499e-010       0.000  9.499e-010      -9.022

Hfo           
 7.530e-004  Surface charge, eq

Hfo_w         
 9.843e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.533e-004       0.664  6.533e-004      -3.185
Hfo_wOH          2.657e-004       0.270  2.657e-004      -3.576
Hfo_wOFe+        3.967e-005       0.040  3.967e-005      -4.401
Hfo_wOMn+        1.376e-005       0.014  1.376e-005      -4.861
Hfo_wOCa+        4.997e-006       0.005  4.997e-006      -5.301
Hfo_wOMg+        3.212e-006       0.003  3.212e-006      -5.493
Hfo_wO-          2.476e-006       0.003  2.476e-006      -5.606
Hfo_wOFeOH       8.466e-007       0.001  8.466e-007      -6.072
Hfo_wH2AsO3      2.291e-007       0.000  2.291e-007      -6.640
Hfo_wSO4-        9.060e-011       0.000  9.060e-011     -10.043
Hfo_wOHSO4-2     7.350e-011       0.000  7.350e-011     -10.134
Hfo_wOBa+        4.778e-011       0.000  4.777e-011     -10.321
Hfo_wOHAsO4-3    5.030e-016       0.000  5.030e-016     -15.298
Hfo_wHAsO4-      6.808e-017       0.000  6.808e-017     -16.167
Hfo_wH2AsO4      5.416e-018       0.000  5.416e-018     -17.266

Mno           
-1.901e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.172e-025       0.000  2.172e-025     -24.663
Mno_O3Ca         1.347e-026       0.000  1.347e-026     -25.870
Mno_O3-2         1.113e-026       0.000  1.113e-026     -25.954
Mno_O3HMn+       3.761e-027       0.000  3.761e-027     -26.425
Mno_O3H-         4.831e-028       0.000  4.831e-028     -27.316
Mno_O3Na-        2.329e-028       0.000  2.329e-028     -27.633
Mno_O3HCa+       2.036e-028       0.000  2.036e-028     -27.691
Mno_O3Mg         1.852e-028       0.000  1.852e-028     -27.732
Mno_O3Ba         6.063e-029       0.000  6.063e-029     -28.217
Mno_O3HMg+       1.895e-030       0.000  1.895e-030     -29.722
Mno_O3HBa+       1.639e-030       0.000  1.639e-030     -29.786
Mno_O3HNa        9.434e-031       0.000  9.434e-031     -30.025
Mno_O3H2         1.575e-032       0.000  1.575e-032     -31.803
Mno_O3H3+        1.374e-037       0.000  1.374e-037     -36.862
Mno_O3H3Cl       3.391e-040       0.000  3.391e-040     -39.470



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.404e-006  1.404e-006
Ba               5.462e-007  5.462e-007
C                1.428e-002  1.428e-002
Ca               2.559e-003  2.559e-003
Cl               9.873e-005  9.873e-005
Fe               8.209e-005  8.209e-005
K                1.893e-005  1.893e-005
Mg               9.156e-005  9.156e-005
Mn               4.418e-005  4.418e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.899      Charge balance
                                       pe  =  -3.932      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.333e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.144e-003
                       Total CO2 (mol/kg)  =  7.484e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.522e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.93
                               Iterations  =  33
                                  Total H  = 1.110467e+002
                                  Total O  = 5.552759e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.372e-007  1.261e-007    -6.863    -6.899    -0.037
   OH-                   8.730e-008  7.937e-008    -7.059    -7.100    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.404e-006
   AsS(OH)(HS)-          1.401e-006  1.274e-006    -5.854    -5.895    -0.041
   H3AsO3                3.347e-009  3.353e-009    -8.475    -8.475     0.001
   H2AsO3-               2.071e-011  1.883e-011   -10.684   -10.725    -0.041
   As3S4(HS)2-           5.731e-014  5.211e-014   -13.242   -13.283    -0.041
   H4AsO3+               2.304e-016  2.095e-016   -15.638   -15.679    -0.041
   HAsO3-2               4.360e-019  2.979e-019   -18.361   -18.526    -0.165
   AsO3-3                1.110e-027  4.715e-028   -26.955   -27.327    -0.372
As(5)           9.723e-018
   H2AsO4-               5.620e-018  5.110e-018   -17.250   -17.292    -0.041
   HAsO4-2               4.103e-018  2.804e-018   -17.387   -17.552    -0.165
   H3AsO4                1.283e-022  1.286e-022   -21.892   -21.891     0.001
   AsO4-3                1.172e-022  4.978e-023   -21.931   -22.303    -0.372
Ba              5.462e-007
   Ba+2                  5.257e-007  3.593e-007    -6.279    -6.445    -0.165
   BaHCO3+               2.010e-008  1.827e-008    -7.697    -7.738    -0.041
   BaCO3                 3.656e-010  3.663e-010    -9.437    -9.436     0.001
   BaSO4                 8.062e-012  8.078e-012   -11.094   -11.093     0.001
   BaOH+                 1.062e-013  9.652e-014   -12.974   -13.015    -0.041
C(-4)           6.794e-003
   CH4                   6.794e-003  6.807e-003    -2.168    -2.167     0.001
C(4)            7.484e-003
   HCO3-                 5.819e-003  5.306e-003    -2.235    -2.275    -0.040
   CO2                   1.502e-003  1.505e-003    -2.823    -2.823     0.001
   CaHCO3+               1.249e-004  1.136e-004    -3.903    -3.945    -0.041
   MnHCO3+               1.074e-005  9.762e-006    -4.969    -5.010    -0.041



   FeHCO3+               1.049e-005  9.540e-006    -4.979    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.144e-006  3.767e-006    -5.383    -5.424    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.853e-006  1.974e-006    -5.545    -5.705    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.880e-007  5.892e-007    -6.231    -6.230     0.001
   MgCO3                 1.141e-007  1.143e-007    -6.943    -6.942     0.001
   BaHCO3+               2.010e-008  1.827e-008    -7.697    -7.738    -0.041
   NaCO3-                7.980e-009  7.256e-009    -8.098    -8.139    -0.041
   BaCO3                 3.656e-010  3.663e-010    -9.437    -9.436     0.001
Ca              2.559e-003
   Ca+2                  2.428e-003  1.678e-003    -2.615    -2.775    -0.160
   CaHCO3+               1.249e-004  1.136e-004    -3.903    -3.945    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.499e-008  1.502e-008    -7.824    -7.823     0.001
   CaOH+                 2.429e-009  2.208e-009    -8.615    -8.656    -0.041
   CaHSO4+               1.220e-014  1.110e-014   -13.913   -13.955    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.289e-009  7.536e-009    -8.082    -8.123    -0.041
   FeCl+                 2.446e-009  2.224e-009    -8.612    -8.653    -0.041
   MnCl2                 2.943e-013  2.949e-013   -12.531   -12.530     0.001
   MnCl3-                8.005e-018  7.279e-018   -17.097   -17.138    -0.041
   FeCl+2                7.944e-025  5.429e-025   -24.100   -24.265    -0.165
   FeCl2+                2.391e-028  2.174e-028   -27.622   -27.663    -0.041
   FeCl3                 1.944e-033  1.948e-033   -32.711   -32.710     0.001
Fe(2)           8.209e-005
   Fe(HS)2               4.411e-005  4.420e-005    -4.355    -4.355     0.001
   Fe+2                  2.631e-005  1.798e-005    -4.580    -4.745    -0.165
   FeHCO3+               1.049e-005  9.540e-006    -4.979    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.780e-007  2.528e-007    -6.556    -6.597    -0.041
   FeOH+                 4.957e-008  4.507e-008    -7.305    -7.346    -0.041
   FeCl+                 2.446e-009  2.224e-009    -8.612    -8.653    -0.041
   FeSO4                 1.431e-010  1.434e-010    -9.844    -9.843     0.001
   Fe(OH)2               3.036e-012  3.042e-012   -11.518   -11.517     0.001
   Fe(OH)3-              9.855e-016  8.960e-016   -15.006   -15.048    -0.041
   FeHSO4+               1.307e-016  1.189e-016   -15.884   -15.925    -0.041
Fe(3)           5.736e-014
   Fe(OH)2+              2.965e-014  2.696e-014   -13.528   -13.569    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.190e-016  1.991e-016   -15.660   -15.701    -0.041
   FeOH+2                1.502e-017  1.027e-017   -16.823   -16.989    -0.165
   Fe+3                  4.723e-022  2.006e-022   -21.326   -21.698    -0.372
   FeCl+2                7.944e-025  5.429e-025   -24.100   -24.265    -0.165
   FeSO4+                1.085e-025  9.866e-026   -24.965   -25.006    -0.041
   FeCl2+                2.391e-028  2.174e-028   -27.622   -27.663    -0.041
   Fe(SO4)2-             1.065e-031  9.683e-032   -30.973   -31.014    -0.041
   FeHSO4+2              4.874e-032  3.331e-032   -31.312   -31.477    -0.165
   Fe2(OH)2+4            1.301e-032  2.838e-033   -31.886   -32.547    -0.661
   FeCl3                 1.944e-033  1.948e-033   -32.711   -32.710     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.763   -43.796    -1.033
H(0)            1.646e-009
   H2                    8.230e-010  8.246e-010    -9.085    -9.084     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.957e-012  5.416e-012   -11.225   -11.266    -0.041
Mg              9.156e-005
   Mg+2                  8.730e-005  6.068e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.144e-006  3.767e-006    -5.383    -5.424    -0.041
   MgCO3                 1.141e-007  1.143e-007    -6.943    -6.942     0.001
   MgOH+                 1.921e-009  1.747e-009    -8.716    -8.758    -0.041
   MgSO4                 6.369e-010  6.381e-010    -9.196    -9.195     0.001
Mn(2)           4.418e-005
   Mn+2                  3.020e-005  2.064e-005    -4.520    -4.685    -0.165
   MnHCO3+               1.074e-005  9.762e-006    -4.969    -5.010    -0.041



   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.289e-009  7.536e-009    -8.082    -8.123    -0.041
   MnOH+                 4.626e-009  4.207e-009    -8.335    -8.376    -0.041
   MnSO4                 1.643e-010  1.647e-010    -9.784    -9.783     0.001
   MnCl2                 2.943e-013  2.949e-013   -12.531   -12.530     0.001
   MnCl3-                8.005e-018  7.279e-018   -17.097   -17.138    -0.041
   Mn(OH)3-              1.793e-019  1.630e-019   -18.746   -18.788    -0.041
Mn(3)           1.755e-034
   Mn+3                  1.755e-034  7.452e-035   -33.756   -34.128    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.496   -83.661    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.936   -96.977    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.880e-007  5.892e-007    -6.231    -6.230     0.001
   NaCO3-                7.980e-009  7.256e-009    -8.098    -8.139    -0.041
   NaSO4-                4.882e-011  4.439e-011   -10.311   -10.353    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.214   -74.213     0.001
S(-2)           2.089e-004
   H2S                   5.779e-005  5.790e-005    -4.238    -4.237     0.001
   HS-                   5.776e-005  5.252e-005    -4.238    -4.280    -0.041
   Fe(HS)2               4.411e-005  4.420e-005    -4.355    -4.355     0.001
   AsS(OH)(HS)-          1.401e-006  1.274e-006    -5.854    -5.895    -0.041
   Fe(HS)3-              2.780e-007  2.528e-007    -6.556    -6.597    -0.041
   S5-2                  1.450e-007  1.058e-007    -6.839    -6.975    -0.137
   S4-2                  8.585e-008  6.175e-008    -7.066    -7.209    -0.143
   S6-2                  7.407e-008  5.478e-008    -7.130    -7.261    -0.131
   S-2                   7.362e-011  5.031e-011   -10.133   -10.298    -0.165
   S3-2                  3.074e-011  2.176e-011   -10.512   -10.662    -0.150
   S2-2                  1.767e-012  1.235e-012   -11.753   -11.908    -0.156
   As3S4(HS)2-           5.731e-014  5.211e-014   -13.242   -13.283    -0.041
S(6)            8.115e-008
   SO4-2                 6.515e-008  4.486e-008    -7.186    -7.348    -0.162
   CaSO4                 1.499e-008  1.502e-008    -7.824    -7.823     0.001
   MgSO4                 6.369e-010  6.381e-010    -9.196    -9.195     0.001
   MnSO4                 1.643e-010  1.647e-010    -9.784    -9.783     0.001
   FeSO4                 1.431e-010  1.434e-010    -9.844    -9.843     0.001
   NaSO4-                4.882e-011  4.439e-011   -10.311   -10.353    -0.041
   BaSO4                 8.062e-012  8.078e-012   -11.094   -11.093     0.001
   KSO4-                 5.957e-012  5.416e-012   -11.225   -11.266    -0.041
   HSO4-                 6.048e-013  5.499e-013   -12.218   -12.260    -0.041
   CaHSO4+               1.220e-014  1.110e-014   -13.913   -13.955    -0.041
   FeHSO4+               1.307e-016  1.189e-016   -15.884   -15.925    -0.041
   FeSO4+                1.085e-025  9.866e-026   -24.965   -25.006    -0.041
   Fe(SO4)2-             1.065e-031  9.683e-032   -30.973   -31.014    -0.041
   FeHSO4+2              4.874e-032  3.331e-032   -31.312   -31.477    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.01  -43.78    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.84  -17.37  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.82  -13.79   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.34  -30.11   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.72  -43.55   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.95  -43.16   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.82  -42.10   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.90  -45.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.89  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.64  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.59  -90.30   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -44.00  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 76.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.520e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.759e-002 -2.407e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.909e-002 -3.908e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.090e-005  3.090e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.787e-003  3.787e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.509e-004  Surface charge, eq

Hfo_s         
 2.455e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.592e-005       0.649  1.592e-005      -4.798
Hfo_sOMn+        6.632e-006       0.270  6.632e-006      -5.178
Hfo_sOFe+        1.628e-006       0.066  1.628e-006      -5.788
Hfo_sOH2+        2.497e-007       0.010  2.497e-007      -6.603
Hfo_sOH          1.017e-007       0.004  1.017e-007      -6.993
Hfo_sOHBa+2      1.054e-008       0.000  1.054e-008      -7.977
Hfo_sO-          9.486e-010       0.000  9.485e-010      -9.023

Hfo           
 7.509e-004  Surface charge, eq

Hfo_w         
 9.818e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.515e-004       0.664  6.514e-004      -3.186
Hfo_wOH          2.653e-004       0.270  2.653e-004      -3.576
Hfo_wOFe+        3.963e-005       0.040  3.963e-005      -4.402
Hfo_wOMn+        1.374e-005       0.014  1.374e-005      -4.862
Hfo_wOCa+        4.991e-006       0.005  4.991e-006      -5.302
Hfo_wOMg+        3.210e-006       0.003  3.210e-006      -5.493
Hfo_wO-          2.474e-006       0.003  2.474e-006      -5.607
Hfo_wOFeOH       8.466e-007       0.001  8.466e-007      -6.072
Hfo_wH2AsO3      2.289e-007       0.000  2.289e-007      -6.640
Hfo_wSO4-        8.919e-011       0.000  8.919e-011     -10.050
Hfo_wOHSO4-2     7.244e-011       0.000  7.244e-011     -10.140
Hfo_wOBa+        4.775e-011       0.000  4.775e-011     -10.321
Hfo_wOHAsO4-3    5.022e-016       0.000  5.022e-016     -15.299
Hfo_wHAsO4-      6.783e-017       0.000  6.783e-017     -16.169
Hfo_wH2AsO4      5.391e-018       0.000  5.391e-018     -17.268



Mno           
-1.210e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.381e-028       0.000  1.381e-028     -27.860
Mno_O3Ca         8.571e-030       0.000  8.571e-030     -29.067
Mno_O3-2         7.081e-030       0.000  7.081e-030     -29.150
Mno_O3HMn+       2.390e-030       0.000  2.390e-030     -29.622
Mno_O3H-         3.071e-031       0.000  3.071e-031     -30.513
Mno_O3Na-        1.482e-031       0.000  1.482e-031     -30.829
Mno_O3HCa+       1.294e-031       0.000  1.294e-031     -30.888
Mno_O3Mg         1.179e-031       0.000  1.179e-031     -30.929
Mno_O3Ba         3.859e-032       0.000  3.858e-032     -31.414
Mno_O3HMg+       1.205e-033       0.000  1.205e-033     -32.919
Mno_O3HBa+       1.042e-033       0.000  1.042e-033     -32.982
Mno_O3HNa        5.997e-034       0.000  5.997e-034     -33.222
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.714e-041       0.000  8.714e-041     -40.060
Mno_O3H3Cl       2.151e-043       0.000  2.151e-043     -42.667

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.404e-006  1.404e-006
Ba               5.462e-007  5.462e-007
C                1.436e-002  1.436e-002
Ca               2.557e-003  2.557e-003
Cl               9.873e-005  9.873e-005
Fe               8.208e-005  8.208e-005
K                1.893e-005  1.893e-005
Mg               9.156e-005  9.156e-005
Mn               4.416e-005  4.416e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.934      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.328e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.139e-003
                       Total CO2 (mol/kg)  =  7.477e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.502e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.91
                               Iterations  =  35
                                  Total H  = 1.110472e+002
                                  Total O  = 5.552766e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.370e-007  1.260e-007    -6.863    -6.900    -0.037
   OH-                   8.739e-008  7.946e-008    -7.059    -7.100    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.404e-006
   AsS(OH)(HS)-          1.401e-006  1.274e-006    -5.854    -5.895    -0.041
   H3AsO3                3.349e-009  3.356e-009    -8.475    -8.474     0.001
   H2AsO3-               2.074e-011  1.886e-011   -10.683   -10.724    -0.041



   As3S4(HS)2-           5.723e-014  5.203e-014   -13.242   -13.284    -0.041
   H4AsO3+               2.303e-016  2.094e-016   -15.638   -15.679    -0.041
   HAsO3-2               4.371e-019  2.988e-019   -18.359   -18.525    -0.165
   AsO3-3                1.114e-027  4.733e-028   -26.953   -27.325    -0.372
As(5)           9.709e-018
   H2AsO4-               5.610e-018  5.101e-018   -17.251   -17.292    -0.041
   HAsO4-2               4.099e-018  2.802e-018   -17.387   -17.553    -0.165
   H3AsO4                1.279e-022  1.282e-022   -21.893   -21.892     0.001
   AsO4-3                1.172e-022  4.980e-023   -21.931   -22.303    -0.372
Ba              5.462e-007
   Ba+2                  5.257e-007  3.593e-007    -6.279    -6.445    -0.165
   BaHCO3+               2.009e-008  1.826e-008    -7.697    -7.738    -0.041
   BaCO3                 3.658e-010  3.665e-010    -9.437    -9.436     0.001
   BaSO4                 7.961e-012  7.976e-012   -11.099   -11.098     0.001
   BaOH+                 1.063e-013  9.664e-014   -12.974   -13.015    -0.041
C(-4)           6.879e-003
   CH4                   6.879e-003  6.892e-003    -2.162    -2.162     0.001
C(4)            7.477e-003
   HCO3-                 5.814e-003  5.303e-003    -2.236    -2.276    -0.040
   CO2                   1.499e-003  1.502e-003    -2.824    -2.823     0.001
   CaHCO3+               1.248e-004  1.135e-004    -3.904    -3.945    -0.041
   MnHCO3+               1.072e-005  9.751e-006    -4.970    -5.011    -0.041
   FeHCO3+               1.048e-005  9.530e-006    -4.980    -5.021    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.141e-006  3.765e-006    -5.383    -5.424    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.854e-006  1.974e-006    -5.545    -5.705    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.876e-007  5.887e-007    -6.231    -6.230     0.001
   MgCO3                 1.141e-007  1.143e-007    -6.943    -6.942     0.001
   BaHCO3+               2.009e-008  1.826e-008    -7.697    -7.738    -0.041
   NaCO3-                7.983e-009  7.259e-009    -8.098    -8.139    -0.041
   BaCO3                 3.658e-010  3.665e-010    -9.437    -9.436     0.001
Ca              2.557e-003
   Ca+2                  2.427e-003  1.678e-003    -2.615    -2.775    -0.160
   CaHCO3+               1.248e-004  1.135e-004    -3.904    -3.945    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.480e-008  1.483e-008    -7.830    -7.829     0.001
   CaOH+                 2.431e-009  2.210e-009    -8.614    -8.656    -0.041
   CaHSO4+               1.203e-014  1.094e-014   -13.920   -13.961    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.286e-009  7.534e-009    -8.082    -8.123    -0.041
   FeCl+                 2.445e-009  2.223e-009    -8.612    -8.653    -0.041
   MnCl2                 2.942e-013  2.948e-013   -12.531   -12.531     0.001
   MnCl3-                8.003e-018  7.277e-018   -17.097   -17.138    -0.041
   FeCl+2                7.918e-025  5.412e-025   -24.101   -24.267    -0.165
   FeCl2+                2.383e-028  2.167e-028   -27.623   -27.664    -0.041
   FeCl3                 1.938e-033  1.942e-033   -32.713   -32.712     0.001
Fe(2)           8.208e-005
   Fe(HS)2               4.412e-005  4.421e-005    -4.355    -4.355     0.001
   Fe+2                  2.629e-005  1.797e-005    -4.580    -4.745    -0.165
   FeHCO3+               1.048e-005  9.530e-006    -4.980    -5.021    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.781e-007  2.529e-007    -6.556    -6.597    -0.041
   FeOH+                 4.961e-008  4.511e-008    -7.304    -7.346    -0.041
   FeCl+                 2.445e-009  2.223e-009    -8.612    -8.653    -0.041
   FeSO4                 1.413e-010  1.415e-010    -9.850    -9.849     0.001
   Fe(OH)2               3.041e-012  3.047e-012   -11.517   -11.516     0.001
   Fe(OH)3-              9.882e-016  8.986e-016   -15.005   -15.046    -0.041
   FeHSO4+               1.289e-016  1.172e-016   -15.890   -15.931    -0.041
Fe(3)           5.733e-014
   Fe(OH)2+              2.962e-014  2.693e-014   -13.528   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.192e-016  1.993e-016   -15.659   -15.700    -0.041
   FeOH+2                1.499e-017  1.025e-017   -16.824   -16.989    -0.165
   Fe+3                  4.707e-022  1.999e-022   -21.327   -21.699    -0.372



   FeCl+2                7.918e-025  5.412e-025   -24.101   -24.267    -0.165
   FeSO4+                1.068e-025  9.709e-026   -24.971   -25.013    -0.041
   FeCl2+                2.383e-028  2.167e-028   -27.623   -27.664    -0.041
   Fe(SO4)2-             1.035e-031  9.408e-032   -30.985   -31.027    -0.041
   FeHSO4+2              4.791e-032  3.275e-032   -31.320   -31.485    -0.165
   Fe2(OH)2+4            1.295e-032  2.826e-033   -31.888   -32.549    -0.661
   FeCl3                 1.938e-033  1.942e-033   -32.713   -32.712     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.766   -43.799    -1.033
H(0)            1.652e-009
   H2                    8.259e-010  8.275e-010    -9.083    -9.082     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.881e-012  5.347e-012   -11.231   -11.272    -0.041
Mg              9.156e-005
   Mg+2                  8.730e-005  6.068e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.141e-006  3.765e-006    -5.383    -5.424    -0.041
   MgCO3                 1.141e-007  1.143e-007    -6.943    -6.942     0.001
   MgOH+                 1.923e-009  1.749e-009    -8.716    -8.757    -0.041
   MgSO4                 6.288e-010  6.300e-010    -9.201    -9.201     0.001
Mn(2)           4.416e-005
   Mn+2                  3.019e-005  2.063e-005    -4.520    -4.685    -0.165
   MnHCO3+               1.072e-005  9.751e-006    -4.970    -5.011    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.286e-009  7.534e-009    -8.082    -8.123    -0.041
   MnOH+                 4.630e-009  4.210e-009    -8.334    -8.376    -0.041
   MnSO4                 1.622e-010  1.625e-010    -9.790    -9.789     0.001
   MnCl2                 2.942e-013  2.948e-013   -12.531   -12.531     0.001
   MnCl3-                8.003e-018  7.277e-018   -17.097   -17.138    -0.041
   Mn(OH)3-              1.798e-019  1.635e-019   -18.745   -18.786    -0.041
Mn(3)           1.749e-034
   Mn+3                  1.749e-034  7.429e-035   -33.757   -34.129    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.497   -83.662    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.939   -96.980    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.876e-007  5.887e-007    -6.231    -6.230     0.001
   NaCO3-                7.983e-009  7.259e-009    -8.098    -8.139    -0.041
   NaSO4-                4.820e-011  4.383e-011   -10.317   -10.358    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.217   -74.216     0.001
S(-2)           2.089e-004
   HS-                   5.778e-005  5.254e-005    -4.238    -4.280    -0.041
   H2S                   5.775e-005  5.786e-005    -4.238    -4.238     0.001
   Fe(HS)2               4.412e-005  4.421e-005    -4.355    -4.355     0.001
   AsS(OH)(HS)-          1.401e-006  1.274e-006    -5.854    -5.895    -0.041
   Fe(HS)3-              2.781e-007  2.529e-007    -6.556    -6.597    -0.041
   S5-2                  1.452e-007  1.060e-007    -6.838    -6.975    -0.137
   S4-2                  8.596e-008  6.184e-008    -7.066    -7.209    -0.143
   S6-2                  7.417e-008  5.486e-008    -7.130    -7.261    -0.131
   S-2                   7.371e-011  5.038e-011   -10.132   -10.298    -0.165
   S3-2                  3.078e-011  2.179e-011   -10.512   -10.662    -0.150
   S2-2                  1.770e-012  1.237e-012   -11.752   -11.908    -0.156
   As3S4(HS)2-           5.723e-014  5.203e-014   -13.242   -13.284    -0.041
S(6)            8.011e-008
   SO4-2                 6.432e-008  4.429e-008    -7.192    -7.354    -0.162
   CaSO4                 1.480e-008  1.483e-008    -7.830    -7.829     0.001
   MgSO4                 6.288e-010  6.300e-010    -9.201    -9.201     0.001
   MnSO4                 1.622e-010  1.625e-010    -9.790    -9.789     0.001
   FeSO4                 1.413e-010  1.415e-010    -9.850    -9.849     0.001
   NaSO4-                4.820e-011  4.383e-011   -10.317   -10.358    -0.041
   BaSO4                 7.961e-012  7.976e-012   -11.099   -11.098     0.001
   KSO4-                 5.881e-012  5.347e-012   -11.231   -11.272    -0.041
   HSO4-                 5.965e-013  5.424e-013   -12.224   -12.266    -0.041
   CaHSO4+               1.203e-014  1.094e-014   -13.920   -13.961    -0.041
   FeHSO4+               1.289e-016  1.172e-016   -15.890   -15.931    -0.041



   FeSO4+                1.068e-025  9.709e-026   -24.971   -25.013    -0.041
   Fe(SO4)2-             1.035e-031  9.408e-032   -30.985   -31.027    -0.041
   FeHSO4+2              4.791e-032  3.275e-032   -31.320   -31.485    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.01  -43.78    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.84  -17.37  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.83  -13.80   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.34  -30.10   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.74  -43.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.96  -43.17   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.83  -42.11   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.92  -45.31   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.61  -90.32   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.71  -12.04    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.22   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2



Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.68  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -44.00  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 77.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.540e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.05   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.759e-002 -2.406e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.897e-002 -4.029e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.095e-005  3.095e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.908e-003  3.908e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.489e-004  Surface charge, eq

Hfo_s         
 2.449e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.588e-005       0.648  1.588e-005      -4.799
Hfo_sOMn+        6.620e-006       0.270  6.620e-006      -5.179
Hfo_sOFe+        1.625e-006       0.066  1.625e-006      -5.789
Hfo_sOH2+        2.489e-007       0.010  2.489e-007      -6.604
Hfo_sOH          1.014e-007       0.004  1.014e-007      -6.994
Hfo_sOHBa+2      1.051e-008       0.000  1.051e-008      -7.978
Hfo_sO-          9.472e-010       0.000  9.472e-010      -9.024

Hfo           



 7.489e-004  Surface charge, eq
Hfo_w         

 9.794e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.496e-004       0.663  6.496e-004      -3.187
Hfo_wOH          2.648e-004       0.270  2.648e-004      -3.577
Hfo_wOFe+        3.959e-005       0.040  3.959e-005      -4.402
Hfo_wOMn+        1.373e-005       0.014  1.373e-005      -4.862
Hfo_wOCa+        4.986e-006       0.005  4.986e-006      -5.302
Hfo_wOMg+        3.208e-006       0.003  3.208e-006      -5.494
Hfo_wO-          2.472e-006       0.003  2.472e-006      -5.607
Hfo_wOFeOH       8.466e-007       0.001  8.465e-007      -6.072
Hfo_wH2AsO3      2.286e-007       0.000  2.286e-007      -6.641
Hfo_wSO4-        8.781e-011       0.000  8.781e-011     -10.056
Hfo_wOHSO4-2     7.139e-011       0.000  7.139e-011     -10.146
Hfo_wOBa+        4.772e-011       0.000  4.772e-011     -10.321
Hfo_wOHAsO4-3    5.014e-016       0.000  5.014e-016     -15.300
Hfo_wHAsO4-      6.759e-017       0.000  6.758e-017     -16.170
Hfo_wH2AsO4      5.366e-018       0.000  5.366e-018     -17.270

Mno           
-1.212e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.384e-028       0.000  1.384e-028     -27.859
Mno_O3Ca         8.586e-030       0.000  8.586e-030     -29.066
Mno_O3-2         7.096e-030       0.000  7.096e-030     -29.149
Mno_O3HMn+       2.391e-030       0.000  2.391e-030     -29.621
Mno_O3H-         3.074e-031       0.000  3.074e-031     -30.512
Mno_O3Na-        1.485e-031       0.000  1.485e-031     -30.828
Mno_O3HCa+       1.295e-031       0.000  1.295e-031     -30.888
Mno_O3Mg         1.181e-031       0.000  1.181e-031     -30.928
Mno_O3Ba         3.867e-032       0.000  3.867e-032     -31.413
Mno_O3HMg+       1.206e-033       0.000  1.206e-033     -32.919
Mno_O3HBa+       1.043e-033       0.000  1.043e-033     -32.982
Mno_O3HNa        6.003e-034       0.000  6.003e-034     -33.222
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.705e-041       0.000  8.705e-041     -40.060
Mno_O3H3Cl       2.149e-043       0.000  2.149e-043     -42.668

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.405e-006  1.405e-006
Ba               5.462e-007  5.462e-007
C                1.443e-002  1.443e-002
Ca               2.556e-003  2.556e-003
Cl               9.873e-005  9.873e-005
Fe               8.207e-005  8.207e-005
K                1.893e-005  1.893e-005
Mg               9.156e-005  9.156e-005
Mn               4.413e-005  4.413e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.935      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.324e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.135e-003
                       Total CO2 (mol/kg)  =  7.470e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.482e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.90
                               Iterations  =  38
                                  Total H  = 1.110477e+002
                                  Total O  = 5.552774e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.369e-007  1.258e-007    -6.864    -6.900    -0.037
   OH-                   8.748e-008  7.954e-008    -7.058    -7.099    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.405e-006
   AsS(OH)(HS)-          1.401e-006  1.274e-006    -5.853    -5.895    -0.041
   H3AsO3                3.351e-009  3.358e-009    -8.475    -8.474     0.001
   H2AsO3-               2.078e-011  1.889e-011   -10.682   -10.724    -0.041
   As3S4(HS)2-           5.714e-014  5.196e-014   -13.243   -13.284    -0.041
   H4AsO3+               2.302e-016  2.093e-016   -15.638   -15.679    -0.041
   HAsO3-2               4.383e-019  2.996e-019   -18.358   -18.523    -0.165
   AsO3-3                1.118e-027  4.751e-028   -26.951   -27.323    -0.372
As(5)           9.696e-018
   H2AsO4-               5.600e-018  5.092e-018   -17.252   -17.293    -0.041
   HAsO4-2               4.096e-018  2.800e-018   -17.388   -17.553    -0.165
   H3AsO4                1.276e-022  1.278e-022   -21.894   -21.893     0.001
   AsO4-3                1.173e-022  4.981e-023   -21.931   -22.303    -0.372
Ba              5.462e-007
   Ba+2                  5.258e-007  3.594e-007    -6.279    -6.444    -0.165
   BaHCO3+               2.008e-008  1.825e-008    -7.697    -7.739    -0.041
   BaCO3                 3.660e-010  3.667e-010    -9.437    -9.436     0.001
   BaSO4                 7.862e-012  7.877e-012   -11.104   -11.104     0.001
   BaOH+                 1.064e-013  9.675e-014   -12.973   -13.014    -0.041
C(-4)           6.964e-003
   CH4                   6.964e-003  6.977e-003    -2.157    -2.156     0.001
C(4)            7.470e-003
   HCO3-                 5.810e-003  5.299e-003    -2.236    -2.276    -0.040
   CO2                   1.497e-003  1.499e-003    -2.825    -2.824     0.001
   CaHCO3+               1.247e-004  1.134e-004    -3.904    -3.946    -0.041
   MnHCO3+               1.071e-005  9.741e-006    -4.970    -5.011    -0.041
   FeHCO3+               1.047e-005  9.520e-006    -4.980    -5.021    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.139e-006  3.763e-006    -5.383    -5.424    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.855e-006  1.975e-006    -5.544    -5.704    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.872e-007  5.883e-007    -6.231    -6.230     0.001
   MgCO3                 1.142e-007  1.144e-007    -6.942    -6.942     0.001
   BaHCO3+               2.008e-008  1.825e-008    -7.697    -7.739    -0.041
   NaCO3-                7.986e-009  7.261e-009    -8.098    -8.139    -0.041
   BaCO3                 3.660e-010  3.667e-010    -9.437    -9.436     0.001
Ca              2.556e-003
   Ca+2                  2.426e-003  1.677e-003    -2.615    -2.775    -0.160
   CaHCO3+               1.247e-004  1.134e-004    -3.904    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.461e-008  1.463e-008    -7.835    -7.835     0.001
   CaOH+                 2.432e-009  2.212e-009    -8.614    -8.655    -0.041
   CaHSO4+               1.186e-014  1.079e-014   -13.926   -13.967    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.283e-009  7.532e-009    -8.082    -8.123    -0.041
   FeCl+                 2.445e-009  2.223e-009    -8.612    -8.653    -0.041
   MnCl2                 2.941e-013  2.947e-013   -12.531   -12.531     0.001



   MnCl3-                8.000e-018  7.275e-018   -17.097   -17.138    -0.041
   FeCl+2                7.893e-025  5.395e-025   -24.103   -24.268    -0.165
   FeCl2+                2.376e-028  2.160e-028   -27.624   -27.666    -0.041
   FeCl3                 1.932e-033  1.936e-033   -32.714   -32.713     0.001
Fe(2)           8.207e-005
   Fe(HS)2               4.413e-005  4.422e-005    -4.355    -4.354     0.001
   Fe+2                  2.628e-005  1.797e-005    -4.580    -4.746    -0.165
   FeHCO3+               1.047e-005  9.520e-006    -4.980    -5.021    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.783e-007  2.530e-007    -6.555    -6.597    -0.041
   FeOH+                 4.964e-008  4.514e-008    -7.304    -7.345    -0.041
   FeCl+                 2.445e-009  2.223e-009    -8.612    -8.653    -0.041
   FeSO4                 1.394e-010  1.397e-010    -9.856    -9.855     0.001
   Fe(OH)2               3.047e-012  3.052e-012   -11.516   -11.515     0.001
   Fe(OH)3-              9.910e-016  9.011e-016   -15.004   -15.045    -0.041
   FeHSO4+               1.271e-016  1.155e-016   -15.896   -15.937    -0.041
Fe(3)           5.730e-014
   Fe(OH)2+              2.959e-014  2.690e-014   -13.529   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.194e-016  1.995e-016   -15.659   -15.700    -0.041
   FeOH+2                1.496e-017  1.022e-017   -16.825   -16.990    -0.165
   Fe+3                  4.692e-022  1.993e-022   -21.329   -21.700    -0.372
   FeCl+2                7.893e-025  5.395e-025   -24.103   -24.268    -0.165
   FeSO4+                1.051e-025  9.557e-026   -24.978   -25.020    -0.041
   FeCl2+                2.376e-028  2.160e-028   -27.624   -27.666    -0.041
   Fe(SO4)2-             1.006e-031  9.144e-032   -30.998   -31.039    -0.041
   FeHSO4+2              4.711e-032  3.220e-032   -31.327   -31.492    -0.165
   Fe2(OH)2+4            1.289e-032  2.814e-033   -31.890   -32.551    -0.661
   FeCl3                 1.932e-033  1.936e-033   -32.714   -32.713     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.768   -43.801    -1.033
H(0)            1.658e-009
   H2                    8.288e-010  8.304e-010    -9.082    -9.081     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.807e-012  5.280e-012   -11.236   -11.277    -0.041
Mg              9.156e-005
   Mg+2                  8.731e-005  6.069e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.139e-006  3.763e-006    -5.383    -5.424    -0.041
   MgCO3                 1.142e-007  1.144e-007    -6.942    -6.942     0.001
   MgOH+                 1.926e-009  1.751e-009    -8.715    -8.757    -0.041
   MgSO4                 6.210e-010  6.222e-010    -9.207    -9.206     0.001
Mn(2)           4.413e-005
   Mn+2                  3.018e-005  2.063e-005    -4.520    -4.686    -0.165
   MnHCO3+               1.071e-005  9.741e-006    -4.970    -5.011    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.283e-009  7.532e-009    -8.082    -8.123    -0.041
   MnOH+                 4.633e-009  4.213e-009    -8.334    -8.375    -0.041
   MnSO4                 1.601e-010  1.604e-010    -9.796    -9.795     0.001
   MnCl2                 2.941e-013  2.947e-013   -12.531   -12.531     0.001
   MnCl3-                8.000e-018  7.275e-018   -17.097   -17.138    -0.041
   Mn(OH)3-              1.803e-019  1.640e-019   -18.744   -18.785    -0.041
Mn(3)           1.743e-034
   Mn+3                  1.743e-034  7.405e-035   -33.759   -34.130    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.498   -83.664    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.941   -96.983    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.872e-007  5.883e-007    -6.231    -6.230     0.001
   NaCO3-                7.986e-009  7.261e-009    -8.098    -8.139    -0.041
   NaSO4-                4.759e-011  4.327e-011   -10.322   -10.364    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.220   -74.219     0.001
S(-2)           2.089e-004
   HS-                   5.780e-005  5.255e-005    -4.238    -4.279    -0.041
   H2S                   5.770e-005  5.781e-005    -4.239    -4.238     0.001



   Fe(HS)2               4.413e-005  4.422e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          1.401e-006  1.274e-006    -5.853    -5.895    -0.041
   Fe(HS)3-              2.783e-007  2.530e-007    -6.555    -6.597    -0.041
   S5-2                  1.454e-007  1.061e-007    -6.837    -6.974    -0.137
   S4-2                  8.607e-008  6.192e-008    -7.065    -7.208    -0.143
   S6-2                  7.426e-008  5.493e-008    -7.129    -7.260    -0.131
   S-2                   7.380e-011  5.045e-011   -10.132   -10.297    -0.165
   S3-2                  3.082e-011  2.182e-011   -10.511   -10.661    -0.150
   S2-2                  1.772e-012  1.238e-012   -11.752   -11.907    -0.156
   As3S4(HS)2-           5.714e-014  5.196e-014   -13.243   -13.284    -0.041
S(6)            7.909e-008
   SO4-2                 6.350e-008  4.373e-008    -7.197    -7.359    -0.162
   CaSO4                 1.461e-008  1.463e-008    -7.835    -7.835     0.001
   MgSO4                 6.210e-010  6.222e-010    -9.207    -9.206     0.001
   MnSO4                 1.601e-010  1.604e-010    -9.796    -9.795     0.001
   FeSO4                 1.394e-010  1.397e-010    -9.856    -9.855     0.001
   NaSO4-                4.759e-011  4.327e-011   -10.322   -10.364    -0.041
   BaSO4                 7.862e-012  7.877e-012   -11.104   -11.104     0.001
   KSO4-                 5.807e-012  5.280e-012   -11.236   -11.277    -0.041
   HSO4-                 5.883e-013  5.350e-013   -12.230   -12.272    -0.041
   CaHSO4+               1.186e-014  1.079e-014   -13.926   -13.967    -0.041
   FeHSO4+               1.271e-016  1.155e-016   -15.896   -15.937    -0.041
   FeSO4+                1.051e-025  9.557e-026   -24.978   -25.020    -0.041
   Fe(SO4)2-             1.006e-031  9.144e-032   -30.998   -31.039    -0.041
   FeHSO4+2              4.711e-032  3.220e-032   -31.327   -31.492    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.01  -43.79    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.84  -17.37  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.83  -13.80   -9.97  BaSO4
Birnessite      -28.56   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.34  -30.10   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.75  -43.58   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.97  -43.18   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -36.84  -42.12   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.93  -45.32   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.90  -12.11   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.63  -90.34   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.71  -12.04    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -2.67  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -44.00  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.59  -14.77   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 78.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.560e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.404e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.885e-002 -4.150e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.100e-005  3.100e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.029e-003  4.029e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.469e-004  Surface charge, eq

Hfo_s         
 2.443e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.583e-005       0.648  1.583e-005      -4.800
Hfo_sOMn+        6.608e-006       0.271  6.608e-006      -5.180
Hfo_sOFe+        1.622e-006       0.066  1.622e-006      -5.790
Hfo_sOH2+        2.480e-007       0.010  2.480e-007      -6.606
Hfo_sOH          1.012e-007       0.004  1.012e-007      -6.995
Hfo_sOHBa+2      1.049e-008       0.000  1.049e-008      -7.979
Hfo_sO-          9.458e-010       0.000  9.458e-010      -9.024

Hfo           
 7.469e-004  Surface charge, eq

Hfo_w         
 9.770e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.477e-004       0.663  6.477e-004      -3.189
Hfo_wOH          2.643e-004       0.271  2.643e-004      -3.578
Hfo_wOFe+        3.954e-005       0.040  3.954e-005      -4.403
Hfo_wOMn+        1.371e-005       0.014  1.371e-005      -4.863
Hfo_wOCa+        4.980e-006       0.005  4.980e-006      -5.303
Hfo_wOMg+        3.206e-006       0.003  3.206e-006      -5.494
Hfo_wO-          2.470e-006       0.003  2.470e-006      -5.607
Hfo_wOFeOH       8.465e-007       0.001  8.465e-007      -6.072
Hfo_wH2AsO3      2.283e-007       0.000  2.283e-007      -6.641
Hfo_wSO4-        8.647e-011       0.000  8.647e-011     -10.063
Hfo_wOHSO4-2     7.038e-011       0.000  7.038e-011     -10.153
Hfo_wOBa+        4.769e-011       0.000  4.768e-011     -10.322
Hfo_wOHAsO4-3    5.006e-016       0.000  5.006e-016     -15.300
Hfo_wHAsO4-      6.734e-017       0.000  6.734e-017     -16.172
Hfo_wH2AsO4      5.341e-018       0.000  5.341e-018     -17.272

Mno           
-1.215e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.386e-028       0.000  1.386e-028     -27.858
Mno_O3Ca         8.601e-030       0.000  8.601e-030     -29.065
Mno_O3-2         7.110e-030       0.000  7.110e-030     -29.148
Mno_O3HMn+       2.393e-030       0.000  2.393e-030     -29.621
Mno_O3H-         3.077e-031       0.000  3.077e-031     -30.512
Mno_O3Na-        1.488e-031       0.000  1.488e-031     -30.827
Mno_O3HCa+       1.295e-031       0.000  1.295e-031     -30.888
Mno_O3Mg         1.184e-031       0.000  1.184e-031     -30.927
Mno_O3Ba         3.876e-032       0.000  3.876e-032     -31.412
Mno_O3HMg+       1.208e-033       0.000  1.208e-033     -32.918



Mno_O3HBa+       1.044e-033       0.000  1.044e-033     -32.981
Mno_O3HNa        6.009e-034       0.000  6.009e-034     -33.221
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.696e-041       0.000  8.696e-041     -40.061
Mno_O3H3Cl       2.147e-043       0.000  2.147e-043     -42.668

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.405e-006  1.405e-006
Ba               5.462e-007  5.463e-007
C                1.451e-002  1.451e-002
Ca               2.555e-003  2.555e-003
Cl               9.873e-005  9.873e-005
Fe               8.206e-005  8.206e-005
K                1.893e-005  1.893e-005
Mg               9.156e-005  9.157e-005
Mn               4.411e-005  4.411e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance
                                       pe  =  -3.936      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.320e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.130e-003
                       Total CO2 (mol/kg)  =  7.463e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.461e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.88
                               Iterations  =  34
                                  Total H  = 1.110482e+002
                                  Total O  = 5.552781e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.367e-007  1.257e-007    -6.864    -6.901    -0.037
   OH-                   8.756e-008  7.962e-008    -7.058    -7.099    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.405e-006
   AsS(OH)(HS)-          1.402e-006  1.274e-006    -5.853    -5.895    -0.041
   H3AsO3                3.353e-009  3.360e-009    -8.475    -8.474     0.001
   H2AsO3-               2.081e-011  1.892e-011   -10.682   -10.723    -0.041
   As3S4(HS)2-           5.706e-014  5.188e-014   -13.244   -13.285    -0.041
   H4AsO3+               2.301e-016  2.092e-016   -15.638   -15.679    -0.041
   HAsO3-2               4.394e-019  3.004e-019   -18.357   -18.522    -0.165
   AsO3-3                1.122e-027  4.768e-028   -26.950   -27.322    -0.372
As(5)           9.682e-018
   H2AsO4-               5.589e-018  5.082e-018   -17.253   -17.294    -0.041
   HAsO4-2               4.092e-018  2.797e-018   -17.388   -17.553    -0.165
   H3AsO4                1.272e-022  1.275e-022   -21.895   -21.895     0.001
   AsO4-3                1.173e-022  4.982e-023   -21.931   -22.303    -0.372
Ba              5.462e-007
   Ba+2                  5.258e-007  3.594e-007    -6.279    -6.444    -0.165
   BaHCO3+               2.006e-008  1.824e-008    -7.698    -7.739    -0.041
   BaCO3                 3.662e-010  3.669e-010    -9.436    -9.436     0.001
   BaSO4                 7.765e-012  7.780e-012   -11.110   -11.109     0.001
   BaOH+                 1.065e-013  9.687e-014   -12.973   -13.014    -0.041
C(-4)           7.049e-003
   CH4                   7.049e-003  7.062e-003    -2.152    -2.151     0.001



C(4)            7.463e-003
   HCO3-                 5.806e-003  5.295e-003    -2.236    -2.276    -0.040
   CO2                   1.494e-003  1.497e-003    -2.826    -2.825     0.001
   CaHCO3+               1.245e-004  1.132e-004    -3.905    -3.946    -0.041
   MnHCO3+               1.070e-005  9.731e-006    -4.971    -5.012    -0.041
   FeHCO3+               1.046e-005  9.510e-006    -4.981    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.136e-006  3.761e-006    -5.383    -5.425    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.855e-006  1.976e-006    -5.544    -5.704    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.868e-007  5.879e-007    -6.232    -6.231     0.001
   MgCO3                 1.142e-007  1.144e-007    -6.942    -6.941     0.001
   BaHCO3+               2.006e-008  1.824e-008    -7.698    -7.739    -0.041
   NaCO3-                7.988e-009  7.264e-009    -8.098    -8.139    -0.041
   BaCO3                 3.662e-010  3.669e-010    -9.436    -9.436     0.001
Ca              2.555e-003
   Ca+2                  2.425e-003  1.677e-003    -2.615    -2.776    -0.160
   CaHCO3+               1.245e-004  1.132e-004    -3.905    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.442e-008  1.445e-008    -7.841    -7.840     0.001
   CaOH+                 2.434e-009  2.213e-009    -8.614    -8.655    -0.041
   CaHSO4+               1.170e-014  1.064e-014   -13.932   -13.973    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.281e-009  7.529e-009    -8.082    -8.123    -0.041
   FeCl+                 2.444e-009  2.222e-009    -8.612    -8.653    -0.041
   MnCl2                 2.940e-013  2.946e-013   -12.532   -12.531     0.001
   MnCl3-                7.998e-018  7.273e-018   -17.097   -17.138    -0.041
   FeCl+2                7.868e-025  5.379e-025   -24.104   -24.269    -0.165
   FeCl2+                2.368e-028  2.153e-028   -27.626   -27.667    -0.041
   FeCl3                 1.927e-033  1.930e-033   -32.715   -32.714     0.001
Fe(2)           8.206e-005
   Fe(HS)2               4.415e-005  4.423e-005    -4.355    -4.354     0.001
   Fe+2                  2.627e-005  1.796e-005    -4.581    -4.746    -0.165
   FeHCO3+               1.046e-005  9.510e-006    -4.981    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.785e-007  2.532e-007    -6.555    -6.597    -0.041
   FeOH+                 4.968e-008  4.517e-008    -7.304    -7.345    -0.041
   FeCl+                 2.444e-009  2.222e-009    -8.612    -8.653    -0.041
   FeSO4                 1.377e-010  1.379e-010    -9.861    -9.860     0.001
   Fe(OH)2               3.052e-012  3.058e-012   -11.515   -11.515     0.001
   Fe(OH)3-              9.937e-016  9.036e-016   -15.003   -15.044    -0.041
   FeHSO4+               1.253e-016  1.140e-016   -15.902   -15.943    -0.041
Fe(3)           5.727e-014
   Fe(OH)2+              2.955e-014  2.687e-014   -13.529   -13.571    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.196e-016  1.997e-016   -15.658   -15.700    -0.041
   FeOH+2                1.493e-017  1.020e-017   -16.826   -16.991    -0.165
   Fe+3                  4.676e-022  1.987e-022   -21.330   -21.702    -0.372
   FeCl+2                7.868e-025  5.379e-025   -24.104   -24.269    -0.165
   FeSO4+                1.035e-025  9.409e-026   -24.985   -25.026    -0.041
   FeCl2+                2.368e-028  2.153e-028   -27.626   -27.667    -0.041
   Fe(SO4)2-             9.777e-032  8.890e-032   -31.010   -31.051    -0.041
   FeHSO4+2              4.633e-032  3.167e-032   -31.334   -31.499    -0.165
   Fe2(OH)2+4            1.283e-032  2.802e-033   -31.892   -32.552    -0.661
   FeCl3                 1.927e-033  1.930e-033   -32.715   -32.714     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.771   -43.803    -1.033
H(0)            1.663e-009
   H2                    8.317e-010  8.333e-010    -9.080    -9.079     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.735e-012  5.214e-012   -11.241   -11.283    -0.041
Mg              9.156e-005
   Mg+2                  8.731e-005  6.070e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.136e-006  3.761e-006    -5.383    -5.425    -0.041
   MgCO3                 1.142e-007  1.144e-007    -6.942    -6.941     0.001



   MgOH+                 1.928e-009  1.753e-009    -8.715    -8.756    -0.041
   MgSO4                 6.133e-010  6.145e-010    -9.212    -9.211     0.001
Mn(2)           4.411e-005
   Mn+2                  3.016e-005  2.062e-005    -4.521    -4.686    -0.165
   MnHCO3+               1.070e-005  9.731e-006    -4.971    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.281e-009  7.529e-009    -8.082    -8.123    -0.041
   MnOH+                 4.636e-009  4.215e-009    -8.334    -8.375    -0.041
   MnSO4                 1.581e-010  1.584e-010    -9.801    -9.800     0.001
   MnCl2                 2.940e-013  2.946e-013   -12.532   -12.531     0.001
   MnCl3-                7.998e-018  7.273e-018   -17.097   -17.138    -0.041
   Mn(OH)3-              1.808e-019  1.644e-019   -18.743   -18.784    -0.041
Mn(3)           1.737e-034
   Mn+3                  1.737e-034  7.383e-035   -33.760   -34.132    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.500   -83.665    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.944   -96.985    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.974e-004    -3.664    -3.705    -0.041
   NaHCO3                5.868e-007  5.879e-007    -6.232    -6.231     0.001
   NaCO3-                7.988e-009  7.264e-009    -8.098    -8.139    -0.041
   NaSO4-                4.700e-011  4.274e-011   -10.328   -10.369    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.223   -74.222     0.001
S(-2)           2.089e-004
   HS-                   5.781e-005  5.257e-005    -4.238    -4.279    -0.041
   H2S                   5.766e-005  5.777e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.415e-005  4.423e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          1.402e-006  1.274e-006    -5.853    -5.895    -0.041
   Fe(HS)3-              2.785e-007  2.532e-007    -6.555    -6.597    -0.041
   S5-2                  1.456e-007  1.063e-007    -6.837    -6.974    -0.137
   S4-2                  8.618e-008  6.200e-008    -7.065    -7.208    -0.143
   S6-2                  7.436e-008  5.501e-008    -7.129    -7.260    -0.131
   S-2                   7.389e-011  5.051e-011   -10.131   -10.297    -0.165
   S3-2                  3.085e-011  2.185e-011   -10.511   -10.661    -0.150
   S2-2                  1.774e-012  1.240e-012   -11.751   -11.907    -0.156
   As3S4(HS)2-           5.706e-014  5.188e-014   -13.244   -13.285    -0.041
S(6)            7.810e-008
   SO4-2                 6.271e-008  4.319e-008    -7.203    -7.365    -0.162
   CaSO4                 1.442e-008  1.445e-008    -7.841    -7.840     0.001
   MgSO4                 6.133e-010  6.145e-010    -9.212    -9.211     0.001
   MnSO4                 1.581e-010  1.584e-010    -9.801    -9.800     0.001
   FeSO4                 1.377e-010  1.379e-010    -9.861    -9.860     0.001
   NaSO4-                4.700e-011  4.274e-011   -10.328   -10.369    -0.041
   BaSO4                 7.765e-012  7.780e-012   -11.110   -11.109     0.001
   KSO4-                 5.735e-012  5.214e-012   -11.241   -11.283    -0.041
   HSO4-                 5.804e-013  5.278e-013   -12.236   -12.278    -0.041
   CaHSO4+               1.170e-014  1.064e-014   -13.932   -13.973    -0.041
   FeHSO4+               1.253e-016  1.140e-016   -15.902   -15.943    -0.041
   FeSO4+                1.035e-025  9.409e-026   -24.985   -25.026    -0.041
   Fe(SO4)2-             9.777e-032  8.890e-032   -31.010   -31.051    -0.041
   FeHSO4+2              4.633e-032  3.167e-032   -31.334   -31.499    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.02  -43.79    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.84  -17.37  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4



Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.34  -30.10   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.76  -43.59   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.99  -43.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.86  -42.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.94  -45.33   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.90  -12.11   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.65  -90.36   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.72  -12.05    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.76  -44.00  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.59  -14.77   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 79.

WARNING: Maximum iterations exceeded, 500



WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

WARNING: Maximum iterations exceeded, 1000

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying diagonal scaling ...

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.580e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.403e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.873e-002 -4.271e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  3.105e-005  3.105e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.149e-003  4.149e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.448e-004  Surface charge, eq

Hfo_s         
 2.436e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.579e-005       0.648  1.579e-005      -4.802
Hfo_sOMn+        6.597e-006       0.271  6.596e-006      -5.181
Hfo_sOFe+        1.619e-006       0.066  1.619e-006      -5.791
Hfo_sOH2+        2.471e-007       0.010  2.471e-007      -6.607
Hfo_sOH          1.009e-007       0.004  1.009e-007      -6.996
Hfo_sOHBa+2      1.046e-008       0.000  1.046e-008      -7.980
Hfo_sO-          9.444e-010       0.000  9.444e-010      -9.025

Hfo           
 7.448e-004  Surface charge, eq

Hfo_w         
 9.746e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        6.459e-004       0.663  6.459e-004      -3.190
Hfo_wOH          2.638e-004       0.271  2.638e-004      -3.579
Hfo_wOFe+        3.950e-005       0.041  3.950e-005      -4.403
Hfo_wOMn+        1.369e-005       0.014  1.369e-005      -4.863
Hfo_wOCa+        4.974e-006       0.005  4.974e-006      -5.303
Hfo_wOMg+        3.204e-006       0.003  3.204e-006      -5.494
Hfo_wO-          2.468e-006       0.003  2.468e-006      -5.608
Hfo_wOFeOH       8.463e-007       0.001  8.463e-007      -6.072
Hfo_wH2AsO3      2.280e-007       0.000  2.280e-007      -6.642
Hfo_wSO4-        8.516e-011       0.000  8.516e-011     -10.070
Hfo_wOHSO4-2     6.938e-011       0.000  6.938e-011     -10.159
Hfo_wOBa+        4.765e-011       0.000  4.765e-011     -10.322
Hfo_wOHAsO4-3    4.998e-016       0.000  4.998e-016     -15.301
Hfo_wHAsO4-      6.710e-017       0.000  6.710e-017     -16.173
Hfo_wH2AsO4      5.316e-018       0.000  5.316e-018     -17.274

Mno           
-1.218e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.388e-028       0.000  1.388e-028     -27.857
Mno_O3Ca         8.615e-030       0.000  8.615e-030     -29.065
Mno_O3-2         7.125e-030       0.000  7.125e-030     -29.147
Mno_O3HMn+       2.395e-030       0.000  2.395e-030     -29.621
Mno_O3H-         3.080e-031       0.000  3.080e-031     -30.511
Mno_O3Na-        1.491e-031       0.000  1.491e-031     -30.826
Mno_O3HCa+       1.296e-031       0.000  1.296e-031     -30.887
Mno_O3Mg         1.187e-031       0.000  1.187e-031     -30.926
Mno_O3Ba         3.884e-032       0.000  3.884e-032     -31.411
Mno_O3HMg+       1.209e-033       0.000  1.209e-033     -32.918
Mno_O3HBa+       1.045e-033       0.000  1.045e-033     -32.981
Mno_O3HNa        6.016e-034       0.000  6.015e-034     -33.221
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.687e-041       0.000  8.687e-041     -40.061
Mno_O3H3Cl       2.145e-043       0.000  2.145e-043     -42.669

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.405e-006  1.405e-006
Ba               5.463e-007  5.463e-007
C                1.459e-002  1.459e-002
Ca               2.554e-003  2.554e-003
Cl               9.873e-005  9.873e-005
Fe               8.205e-005  8.205e-005
K                1.893e-005  1.893e-005
Mg               9.157e-005  9.157e-005
Mn               4.409e-005  4.409e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance
                                       pe  =  -3.937      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.316e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.126e-003
                       Total CO2 (mol/kg)  =  7.456e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.441e-004



 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.87
                               Iterations  =  58
                                  Total H  = 1.110488e+002
                                  Total O  = 5.552789e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.366e-007  1.256e-007    -6.865    -6.901    -0.037
   OH-                   8.765e-008  7.970e-008    -7.057    -7.099    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.405e-006
   AsS(OH)(HS)-          1.402e-006  1.275e-006    -5.853    -5.895    -0.041
   H3AsO3                3.356e-009  3.362e-009    -8.474    -8.473     0.001
   H2AsO3-               2.085e-011  1.896e-011   -10.681   -10.722    -0.041
   As3S4(HS)2-           5.698e-014  5.181e-014   -13.244   -13.286    -0.041
   H4AsO3+               2.300e-016  2.092e-016   -15.638   -15.680    -0.041
   HAsO3-2               4.406e-019  3.012e-019   -18.356   -18.521    -0.165
   AsO3-3                1.126e-027  4.786e-028   -26.948   -27.320    -0.372
As(5)           9.669e-018
   H2AsO4-               5.580e-018  5.073e-018   -17.253   -17.295    -0.041
   HAsO4-2               4.089e-018  2.795e-018   -17.388   -17.554    -0.165
   H3AsO4                1.269e-022  1.271e-022   -21.897   -21.896     0.001
   AsO4-3                1.173e-022  4.984e-023   -21.931   -22.302    -0.372
Ba              5.463e-007
   Ba+2                  5.258e-007  3.595e-007    -6.279    -6.444    -0.165
   BaHCO3+               2.005e-008  1.823e-008    -7.698    -7.739    -0.041
   BaCO3                 3.663e-010  3.670e-010    -9.436    -9.435     0.001
   BaSO4                 7.671e-012  7.685e-012   -11.115   -11.114     0.001
   BaOH+                 1.067e-013  9.698e-014   -12.972   -13.013    -0.041
C(-4)           7.134e-003
   CH4                   7.134e-003  7.147e-003    -2.147    -2.146     0.001
C(4)            7.456e-003
   HCO3-                 5.802e-003  5.291e-003    -2.236    -2.276    -0.040
   CO2                   1.491e-003  1.494e-003    -2.826    -2.826     0.001
   CaHCO3+               1.244e-004  1.131e-004    -3.905    -3.946    -0.041
   MnHCO3+               1.069e-005  9.721e-006    -4.971    -5.012    -0.041
   FeHCO3+               1.045e-005  9.500e-006    -4.981    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.134e-006  3.759e-006    -5.384    -5.425    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.856e-006  1.976e-006    -5.544    -5.704    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.864e-007  5.875e-007    -6.232    -6.231     0.001
   MgCO3                 1.143e-007  1.145e-007    -6.942    -6.941     0.001
   BaHCO3+               2.005e-008  1.823e-008    -7.698    -7.739    -0.041
   NaCO3-                7.991e-009  7.266e-009    -8.097    -8.139    -0.041
   BaCO3                 3.663e-010  3.670e-010    -9.436    -9.435     0.001
Ca              2.554e-003
   Ca+2                  2.424e-003  1.676e-003    -2.615    -2.776    -0.160
   CaHCO3+               1.244e-004  1.131e-004    -3.905    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.424e-008  1.427e-008    -7.847    -7.846     0.001
   CaOH+                 2.436e-009  2.215e-009    -8.613    -8.655    -0.041
   CaHSO4+               1.154e-014  1.049e-014   -13.938   -13.979    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.278e-009  7.527e-009    -8.082    -8.123    -0.041
   FeCl+                 2.443e-009  2.221e-009    -8.612    -8.653    -0.041
   MnCl2                 2.939e-013  2.945e-013   -12.532   -12.531     0.001
   MnCl3-                7.996e-018  7.271e-018   -17.097   -17.138    -0.041
   FeCl+2                7.844e-025  5.362e-025   -24.105   -24.271    -0.165
   FeCl2+                2.361e-028  2.147e-028   -27.627   -27.668    -0.041
   FeCl3                 1.921e-033  1.924e-033   -32.717   -32.716     0.001
Fe(2)           8.205e-005



   Fe(HS)2               4.416e-005  4.424e-005    -4.355    -4.354     0.001
   Fe+2                  2.626e-005  1.795e-005    -4.581    -4.746    -0.165
   FeHCO3+               1.045e-005  9.500e-006    -4.981    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.786e-007  2.533e-007    -6.555    -6.596    -0.041
   FeOH+                 4.971e-008  4.520e-008    -7.304    -7.345    -0.041
   FeCl+                 2.443e-009  2.221e-009    -8.612    -8.653    -0.041
   FeSO4                 1.359e-010  1.362e-010    -9.867    -9.866     0.001
   Fe(OH)2               3.057e-012  3.063e-012   -11.515   -11.514     0.001
   Fe(OH)3-              9.964e-016  9.060e-016   -15.002   -15.043    -0.041
   FeHSO4+               1.236e-016  1.124e-016   -15.908   -15.949    -0.041
Fe(3)           5.724e-014
   Fe(OH)2+              2.952e-014  2.685e-014   -13.530   -13.571    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.199e-016  1.999e-016   -15.658   -15.699    -0.041
   FeOH+2                1.490e-017  1.018e-017   -16.827   -16.992    -0.165
   Fe+3                  4.661e-022  1.981e-022   -21.331   -21.703    -0.372
   FeCl+2                7.844e-025  5.362e-025   -24.105   -24.271    -0.165
   FeSO4+                1.019e-025  9.265e-026   -24.992   -25.033    -0.041
   FeCl2+                2.361e-028  2.147e-028   -27.627   -27.668    -0.041
   Fe(SO4)2-             9.509e-032  8.646e-032   -31.022   -31.063    -0.041
   FeHSO4+2              4.557e-032  3.115e-032   -31.341   -31.506    -0.165
   Fe2(OH)2+4            1.278e-032  2.791e-033   -31.894   -32.554    -0.661
   FeCl3                 1.921e-033  1.924e-033   -32.717   -32.716     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.773   -43.805    -1.032
H(0)            1.669e-009
   H2                    8.346e-010  8.362e-010    -9.079    -9.078     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.664e-012  5.150e-012   -11.247   -11.288    -0.041
Mg              9.157e-005
   Mg+2                  8.732e-005  6.071e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.134e-006  3.759e-006    -5.384    -5.425    -0.041
   MgCO3                 1.143e-007  1.145e-007    -6.942    -6.941     0.001
   MgOH+                 1.930e-009  1.755e-009    -8.714    -8.756    -0.041
   MgSO4                 6.059e-010  6.070e-010    -9.218    -9.217     0.001
Mn(2)           4.409e-005
   Mn+2                  3.015e-005  2.061e-005    -4.521    -4.686    -0.165
   MnHCO3+               1.069e-005  9.721e-006    -4.971    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.278e-009  7.527e-009    -8.082    -8.123    -0.041
   MnOH+                 4.639e-009  4.218e-009    -8.334    -8.375    -0.041
   MnSO4                 1.561e-010  1.564e-010    -9.807    -9.806     0.001
   MnCl2                 2.939e-013  2.945e-013   -12.532   -12.531     0.001
   MnCl3-                7.996e-018  7.271e-018   -17.097   -17.138    -0.041
   Mn(OH)3-              1.813e-019  1.649e-019   -18.742   -18.783    -0.041
Mn(3)           1.732e-034
   Mn+3                  1.732e-034  7.360e-035   -33.761   -34.133    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.501   -83.666    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.946   -96.988    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.705    -0.041
   NaHCO3                5.864e-007  5.875e-007    -6.232    -6.231     0.001
   NaCO3-                7.991e-009  7.266e-009    -8.097    -8.139    -0.041
   NaSO4-                4.642e-011  4.221e-011   -10.333   -10.375    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.226   -74.225     0.001
S(-2)           2.089e-004
   HS-                   5.783e-005  5.258e-005    -4.238    -4.279    -0.041
   H2S                   5.762e-005  5.773e-005    -4.239    -4.239     0.001
   Fe(HS)2               4.416e-005  4.424e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          1.402e-006  1.275e-006    -5.853    -5.895    -0.041
   Fe(HS)3-              2.786e-007  2.533e-007    -6.555    -6.596    -0.041
   S5-2                  1.458e-007  1.064e-007    -6.836    -6.973    -0.137
   S4-2                  8.629e-008  6.208e-008    -7.064    -7.207    -0.143



   S6-2                  7.445e-008  5.508e-008    -7.128    -7.259    -0.131
   S-2                   7.398e-011  5.058e-011   -10.131   -10.296    -0.165
   S3-2                  3.089e-011  2.188e-011   -10.510   -10.660    -0.150
   S2-2                  1.776e-012  1.242e-012   -11.751   -11.906    -0.156
   As3S4(HS)2-           5.698e-014  5.181e-014   -13.244   -13.286    -0.041
S(6)            7.713e-008
   SO4-2                 6.193e-008  4.266e-008    -7.208    -7.370    -0.162
   CaSO4                 1.424e-008  1.427e-008    -7.847    -7.846     0.001
   MgSO4                 6.059e-010  6.070e-010    -9.218    -9.217     0.001
   MnSO4                 1.561e-010  1.564e-010    -9.807    -9.806     0.001
   FeSO4                 1.359e-010  1.362e-010    -9.867    -9.866     0.001
   NaSO4-                4.642e-011  4.221e-011   -10.333   -10.375    -0.041
   BaSO4                 7.671e-012  7.685e-012   -11.115   -11.114     0.001
   KSO4-                 5.664e-012  5.150e-012   -11.247   -11.288    -0.041
   HSO4-                 5.727e-013  5.207e-013   -12.242   -12.283    -0.041
   CaHSO4+               1.154e-014  1.049e-014   -13.938   -13.979    -0.041
   FeHSO4+               1.236e-016  1.124e-016   -15.908   -15.949    -0.041
   FeSO4+                1.019e-025  9.265e-026   -24.992   -25.033    -0.041
   Fe(SO4)2-             9.509e-032  8.646e-032   -31.022   -31.063    -0.041
   FeHSO4+2              4.557e-032  3.115e-032   -31.341   -31.506    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.02  -43.79    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.83  -17.36  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.45  -11.59   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.57  -10.15   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.34  -30.10   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.77  -43.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.00  -43.21   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.87  -42.15   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.95  -45.34   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3



Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.67  -90.38   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.72  -12.06    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -23.76  -44.01  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.60  -14.78   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 80.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.402e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.861e-002 -4.391e-003



Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.110e-005  3.110e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.270e-003  4.270e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.428e-004  Surface charge, eq

Hfo_s         
 2.430e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.575e-005       0.648  1.574e-005      -4.803
Hfo_sOMn+        6.585e-006       0.271  6.585e-006      -5.181
Hfo_sOFe+        1.616e-006       0.067  1.616e-006      -5.791
Hfo_sOH2+        2.463e-007       0.010  2.463e-007      -6.609
Hfo_sOH          1.007e-007       0.004  1.007e-007      -6.997
Hfo_sOHBa+2      1.044e-008       0.000  1.044e-008      -7.981
Hfo_sO-          9.430e-010       0.000  9.430e-010      -9.025

Hfo           
 7.428e-004  Surface charge, eq

Hfo_w         
 9.722e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.440e-004       0.662  6.440e-004      -3.191
Hfo_wOH          2.633e-004       0.271  2.633e-004      -3.580
Hfo_wOFe+        3.945e-005       0.041  3.945e-005      -4.404
Hfo_wOMn+        1.368e-005       0.014  1.368e-005      -4.864
Hfo_wOCa+        4.968e-006       0.005  4.968e-006      -5.304
Hfo_wOMg+        3.201e-006       0.003  3.201e-006      -5.495
Hfo_wO-          2.466e-006       0.003  2.466e-006      -5.608
Hfo_wOFeOH       8.462e-007       0.001  8.462e-007      -6.073
Hfo_wH2AsO3      2.278e-007       0.000  2.278e-007      -6.643
Hfo_wSO4-        8.389e-011       0.000  8.389e-011     -10.076
Hfo_wOHSO4-2     6.841e-011       0.000  6.841e-011     -10.165
Hfo_wOBa+        4.762e-011       0.000  4.762e-011     -10.322
Hfo_wOHAsO4-3    4.990e-016       0.000  4.990e-016     -15.302
Hfo_wHAsO4-      6.686e-017       0.000  6.686e-017     -16.175
Hfo_wH2AsO4      5.292e-018       0.000  5.291e-018     -17.276

Mno           
-3.386e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.858e-025       0.000  3.858e-025     -24.414
Mno_O3Ca         2.394e-026       0.000  2.394e-026     -25.621
Mno_O3-2         1.980e-026       0.000  1.980e-026     -25.703
Mno_O3HMn+       6.647e-027       0.000  6.647e-027     -26.177
Mno_O3H-         8.553e-028       0.000  8.553e-028     -27.068
Mno_O3Na-        4.145e-028       0.000  4.145e-028     -27.382
Mno_O3HCa+       3.598e-028       0.000  3.598e-028     -27.444
Mno_O3Mg         3.298e-028       0.000  3.298e-028     -27.482
Mno_O3Ba         1.080e-028       0.000  1.080e-028     -27.967
Mno_O3HMg+       3.357e-030       0.000  3.357e-030     -29.474
Mno_O3HBa+       2.903e-030       0.000  2.903e-030     -29.537
Mno_O3HNa        1.670e-030       0.000  1.670e-030     -29.777
Mno_O3H2         2.774e-032       0.000  2.774e-032     -31.557
Mno_O3H3+        2.407e-037       0.000  2.407e-037     -36.618
Mno_O3H3Cl       5.943e-040       0.000  5.943e-040     -39.226



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.406e-006  1.406e-006
Ba               5.463e-007  5.463e-007
C                1.467e-002  1.467e-002
Ca               2.553e-003  2.553e-003
Cl               9.873e-005  9.873e-005
Fe               8.204e-005  8.204e-005
K                1.893e-005  1.893e-005
Mg               9.157e-005  9.157e-005
Mn               4.406e-005  4.406e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.938      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.312e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.122e-003
                       Total CO2 (mol/kg)  =  7.449e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.421e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.85
                               Iterations  =  47
                                  Total H  = 1.110493e+002
                                  Total O  = 5.552796e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.365e-007  1.254e-007    -6.865    -6.902    -0.037
   OH-                   8.774e-008  7.978e-008    -7.057    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.406e-006
   AsS(OH)(HS)-          1.402e-006  1.275e-006    -5.853    -5.894    -0.041
   H3AsO3                3.358e-009  3.364e-009    -8.474    -8.473     0.001
   H2AsO3-               2.088e-011  1.899e-011   -10.680   -10.722    -0.041
   As3S4(HS)2-           5.690e-014  5.174e-014   -13.245   -13.286    -0.041
   H4AsO3+               2.299e-016  2.091e-016   -15.638   -15.680    -0.041
   HAsO3-2               4.417e-019  3.020e-019   -18.355   -18.520    -0.165
   AsO3-3                1.130e-027  4.804e-028   -26.947   -27.318    -0.372
As(5)           9.655e-018
   H2AsO4-               5.570e-018  5.065e-018   -17.254   -17.295    -0.041
   HAsO4-2               4.085e-018  2.793e-018   -17.389   -17.554    -0.165
   H3AsO4                1.265e-022  1.268e-022   -21.898   -21.897     0.001
   AsO4-3                1.173e-022  4.985e-023   -21.931   -22.302    -0.372
Ba              5.463e-007
   Ba+2                  5.259e-007  3.595e-007    -6.279    -6.444    -0.165
   BaHCO3+               2.004e-008  1.822e-008    -7.698    -7.739    -0.041
   BaCO3                 3.665e-010  3.672e-010    -9.436    -9.435     0.001
   BaSO4                 7.578e-012  7.593e-012   -11.120   -11.120     0.001
   BaOH+                 1.068e-013  9.709e-014   -12.972   -13.013    -0.041
C(-4)           7.219e-003
   CH4                   7.219e-003  7.232e-003    -2.142    -2.141     0.001
C(4)            7.449e-003
   HCO3-                 5.798e-003  5.288e-003    -2.237    -2.277    -0.040
   CO2                   1.489e-003  1.492e-003    -2.827    -2.826     0.001
   CaHCO3+               1.243e-004  1.130e-004    -3.906    -3.947    -0.041
   MnHCO3+               1.068e-005  9.712e-006    -4.971    -5.013    -0.041



   FeHCO3+               1.044e-005  9.491e-006    -4.981    -5.023    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.131e-006  3.757e-006    -5.384    -5.425    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.857e-006  1.977e-006    -5.544    -5.704    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.860e-007  5.871e-007    -6.232    -6.231     0.001
   MgCO3                 1.143e-007  1.145e-007    -6.942    -6.941     0.001
   BaHCO3+               2.004e-008  1.822e-008    -7.698    -7.739    -0.041
   NaCO3-                7.993e-009  7.269e-009    -8.097    -8.139    -0.041
   BaCO3                 3.665e-010  3.672e-010    -9.436    -9.435     0.001
Ca              2.553e-003
   Ca+2                  2.423e-003  1.676e-003    -2.616    -2.776    -0.160
   CaHCO3+               1.243e-004  1.130e-004    -3.906    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.406e-008  1.409e-008    -7.852    -7.851     0.001
   CaOH+                 2.437e-009  2.216e-009    -8.613    -8.654    -0.041
   CaHSO4+               1.139e-014  1.035e-014   -13.944   -13.985    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.964e-005    -4.006    -4.048    -0.042
   MnCl+                 8.275e-009  7.525e-009    -8.082    -8.123    -0.041
   FeCl+                 2.442e-009  2.221e-009    -8.612    -8.653    -0.041
   MnCl2                 2.939e-013  2.944e-013   -12.532   -12.531     0.001
   MnCl3-                7.994e-018  7.269e-018   -17.097   -17.139    -0.041
   FeCl+2                7.820e-025  5.346e-025   -24.107   -24.272    -0.165
   FeCl2+                2.354e-028  2.141e-028   -27.628   -27.669    -0.041
   FeCl3                 1.915e-033  1.919e-033   -32.718   -32.717     0.001
Fe(2)           8.204e-005
   Fe(HS)2               4.417e-005  4.425e-005    -4.355    -4.354     0.001
   Fe+2                  2.625e-005  1.795e-005    -4.581    -4.746    -0.165
   FeHCO3+               1.044e-005  9.491e-006    -4.981    -5.023    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.788e-007  2.535e-007    -6.555    -6.596    -0.041
   FeOH+                 4.974e-008  4.523e-008    -7.303    -7.345    -0.041
   FeCl+                 2.442e-009  2.221e-009    -8.612    -8.653    -0.041
   FeSO4                 1.342e-010  1.345e-010    -9.872    -9.871     0.001
   Fe(OH)2               3.062e-012  3.068e-012   -11.514   -11.513     0.001
   Fe(OH)3-              9.991e-016  9.085e-016   -15.000   -15.042    -0.041
   FeHSO4+               1.219e-016  1.109e-016   -15.914   -15.955    -0.041
Fe(3)           5.721e-014
   Fe(OH)2+              2.949e-014  2.682e-014   -13.530   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.201e-016  2.001e-016   -15.657   -15.699    -0.041
   FeOH+2                1.486e-017  1.016e-017   -16.828   -16.993    -0.165
   Fe+3                  4.647e-022  1.975e-022   -21.333   -21.704    -0.372
   FeCl+2                7.820e-025  5.346e-025   -24.107   -24.272    -0.165
   FeSO4+                1.004e-025  9.125e-026   -24.998   -25.040    -0.041
   FeCl2+                2.354e-028  2.141e-028   -27.628   -27.669    -0.041
   Fe(SO4)2-             9.251e-032  8.412e-032   -31.034   -31.075    -0.041
   FeHSO4+2              4.483e-032  3.065e-032   -31.348   -31.514    -0.165
   Fe2(OH)2+4            1.272e-032  2.780e-033   -31.895   -32.556    -0.661
   FeCl3                 1.915e-033  1.919e-033   -32.718   -32.717     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.775   -43.808    -1.032
H(0)            1.675e-009
   H2                    8.374e-010  8.390e-010    -9.077    -9.076     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.595e-012  5.088e-012   -11.252   -11.293    -0.041
Mg              9.157e-005
   Mg+2                  8.732e-005  6.072e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.131e-006  3.757e-006    -5.384    -5.425    -0.041
   MgCO3                 1.143e-007  1.145e-007    -6.942    -6.941     0.001
   MgOH+                 1.932e-009  1.757e-009    -8.714    -8.755    -0.041
   MgSO4                 5.986e-010  5.997e-010    -9.223    -9.222     0.001
Mn(2)           4.406e-005
   Mn+2                  3.014e-005  2.061e-005    -4.521    -4.686    -0.165
   MnHCO3+               1.068e-005  9.712e-006    -4.971    -5.013    -0.041



   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.275e-009  7.525e-009    -8.082    -8.123    -0.041
   MnOH+                 4.642e-009  4.221e-009    -8.333    -8.375    -0.041
   MnSO4                 1.541e-010  1.544e-010    -9.812    -9.811     0.001
   MnCl2                 2.939e-013  2.944e-013   -12.532   -12.531     0.001
   MnCl3-                7.994e-018  7.269e-018   -17.097   -17.139    -0.041
   Mn(OH)3-              1.818e-019  1.653e-019   -18.740   -18.782    -0.041
Mn(3)           1.726e-034
   Mn+3                  1.726e-034  7.338e-035   -33.763   -34.134    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.503   -83.668    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.949   -96.990    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.705    -0.041
   NaHCO3                5.860e-007  5.871e-007    -6.232    -6.231     0.001
   NaCO3-                7.993e-009  7.269e-009    -8.097    -8.139    -0.041
   NaSO4-                4.586e-011  4.170e-011   -10.339   -10.380    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.229   -74.228     0.001
S(-2)           2.089e-004
   HS-                   5.784e-005  5.260e-005    -4.238    -4.279    -0.041
   H2S                   5.758e-005  5.769e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.417e-005  4.425e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          1.402e-006  1.275e-006    -5.853    -5.894    -0.041
   Fe(HS)3-              2.788e-007  2.535e-007    -6.555    -6.596    -0.041
   S5-2                  1.459e-007  1.065e-007    -6.836    -6.972    -0.137
   S4-2                  8.639e-008  6.216e-008    -7.064    -7.206    -0.143
   S6-2                  7.454e-008  5.515e-008    -7.128    -7.258    -0.131
   S-2                   7.407e-011  5.064e-011   -10.130   -10.295    -0.165
   S3-2                  3.093e-011  2.190e-011   -10.510   -10.659    -0.150
   S2-2                  1.778e-012  1.243e-012   -11.750   -11.905    -0.155
   As3S4(HS)2-           5.690e-014  5.174e-014   -13.245   -13.286    -0.041
S(6)            7.618e-008
   SO4-2                 6.117e-008  4.214e-008    -7.213    -7.375    -0.162
   CaSO4                 1.406e-008  1.409e-008    -7.852    -7.851     0.001
   MgSO4                 5.986e-010  5.997e-010    -9.223    -9.222     0.001
   MnSO4                 1.541e-010  1.544e-010    -9.812    -9.811     0.001
   FeSO4                 1.342e-010  1.345e-010    -9.872    -9.871     0.001
   NaSO4-                4.586e-011  4.170e-011   -10.339   -10.380    -0.041
   BaSO4                 7.578e-012  7.593e-012   -11.120   -11.120     0.001
   KSO4-                 5.595e-012  5.088e-012   -11.252   -11.293    -0.041
   HSO4-                 5.651e-013  5.139e-013   -12.248   -12.289    -0.041
   CaHSO4+               1.139e-014  1.035e-014   -13.944   -13.985    -0.041
   FeHSO4+               1.219e-016  1.109e-016   -15.914   -15.955    -0.041
   FeSO4+                1.004e-025  9.125e-026   -24.998   -25.040    -0.041
   Fe(SO4)2-             9.251e-032  8.412e-032   -31.034   -31.075    -0.041
   FeHSO4+2              4.483e-032  3.065e-032   -31.348   -31.514    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.02  -43.79    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.83  -17.36  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.85  -13.82   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.45  -11.59   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.57  -10.15   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.34  -30.10   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.79  -43.62   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.01  -43.22   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.88  -42.16   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.97  -45.36   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.68  -90.39   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.73  -12.06    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.76  -44.01  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.61  -14.78   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 81.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.620e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.401e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.849e-002 -4.512e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.115e-005  3.115e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.391e-003  4.391e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.408e-004  Surface charge, eq

Hfo_s         
 2.424e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.570e-005       0.648  1.570e-005      -4.804
Hfo_sOMn+        6.573e-006       0.271  6.573e-006      -5.182
Hfo_sOFe+        1.613e-006       0.067  1.613e-006      -5.792
Hfo_sOH2+        2.454e-007       0.010  2.454e-007      -6.610
Hfo_sOH          1.004e-007       0.004  1.004e-007      -6.998
Hfo_sOHBa+2      1.042e-008       0.000  1.042e-008      -7.982
Hfo_sO-          9.416e-010       0.000  9.416e-010      -9.026

Hfo           
 7.408e-004  Surface charge, eq

Hfo_w         
 9.698e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.422e-004       0.662  6.422e-004      -3.192
Hfo_wOH          2.628e-004       0.271  2.628e-004      -3.580
Hfo_wOFe+        3.940e-005       0.041  3.940e-005      -4.404
Hfo_wOMn+        1.366e-005       0.014  1.366e-005      -4.864
Hfo_wOCa+        4.962e-006       0.005  4.962e-006      -5.304
Hfo_wOMg+        3.199e-006       0.003  3.199e-006      -5.495
Hfo_wO-          2.464e-006       0.003  2.464e-006      -5.608
Hfo_wOFeOH       8.460e-007       0.001  8.460e-007      -6.073
Hfo_wH2AsO3      2.275e-007       0.000  2.275e-007      -6.643
Hfo_wSO4-        8.264e-011       0.000  8.264e-011     -10.083
Hfo_wOHSO4-2     6.746e-011       0.000  6.746e-011     -10.171
Hfo_wOBa+        4.758e-011       0.000  4.758e-011     -10.323
Hfo_wOHAsO4-3    4.982e-016       0.000  4.982e-016     -15.303
Hfo_wHAsO4-      6.662e-017       0.000  6.662e-017     -16.176
Hfo_wH2AsO4      5.267e-018       0.000  5.267e-018     -17.278



Mno           
-1.224e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.393e-028       0.000  1.393e-028     -27.856
Mno_O3Ca         8.644e-030       0.000  8.644e-030     -29.063
Mno_O3-2         7.153e-030       0.000  7.153e-030     -29.145
Mno_O3HMn+       2.398e-030       0.000  2.398e-030     -29.620
Mno_O3H-         3.086e-031       0.000  3.086e-031     -30.511
Mno_O3Na-        1.497e-031       0.000  1.497e-031     -30.825
Mno_O3HCa+       1.298e-031       0.000  1.298e-031     -30.887
Mno_O3Mg         1.192e-031       0.000  1.192e-031     -30.924
Mno_O3Ba         3.901e-032       0.000  3.901e-032     -31.409
Mno_O3HMg+       1.212e-033       0.000  1.212e-033     -32.917
Mno_O3HBa+       1.048e-033       0.000  1.048e-033     -32.980
Mno_O3HNa        6.028e-034       0.000  6.028e-034     -33.220
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.670e-041       0.000  8.670e-041     -40.062
Mno_O3H3Cl       2.140e-043       0.000  2.140e-043     -42.670

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.406e-006  1.406e-006
Ba               5.463e-007  5.463e-007
C                1.475e-002  1.475e-002
Ca               2.552e-003  2.552e-003
Cl               9.873e-005  9.873e-005
Fe               8.203e-005  8.203e-005
K                1.893e-005  1.893e-005
Mg               9.157e-005  9.157e-005
Mn               4.404e-005  4.404e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.940      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.308e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.118e-003
                       Total CO2 (mol/kg)  =  7.443e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.401e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.83
                               Iterations  =  31
                                  Total H  = 1.110498e+002
                                  Total O  = 5.552804e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.363e-007  1.253e-007    -6.865    -6.902    -0.037
   OH-                   8.782e-008  7.986e-008    -7.056    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.406e-006
   AsS(OH)(HS)-          1.402e-006  1.275e-006    -5.853    -5.894    -0.041
   H3AsO3                3.360e-009  3.366e-009    -8.474    -8.473     0.001
   H2AsO3-               2.091e-011  1.902e-011   -10.680   -10.721    -0.041



   As3S4(HS)2-           5.682e-014  5.167e-014   -13.245   -13.287    -0.041
   H4AsO3+               2.298e-016  2.090e-016   -15.639   -15.680    -0.041
   HAsO3-2               4.428e-019  3.028e-019   -18.354   -18.519    -0.165
   AsO3-3                1.134e-027  4.821e-028   -26.945   -27.317    -0.371
As(5)           9.643e-018
   H2AsO4-               5.560e-018  5.056e-018   -17.255   -17.296    -0.041
   HAsO4-2               4.082e-018  2.791e-018   -17.389   -17.554    -0.165
   H3AsO4                1.262e-022  1.264e-022   -21.899   -21.898     0.001
   AsO4-3                1.173e-022  4.986e-023   -21.931   -22.302    -0.371
Ba              5.463e-007
   Ba+2                  5.259e-007  3.596e-007    -6.279    -6.444    -0.165
   BaHCO3+               2.003e-008  1.821e-008    -7.698    -7.740    -0.041
   BaCO3                 3.667e-010  3.674e-010    -9.436    -9.435     0.001
   BaSO4                 7.488e-012  7.503e-012   -11.126   -11.125     0.001
   BaOH+                 1.069e-013  9.720e-014   -12.971   -13.012    -0.041
C(-4)           7.303e-003
   CH4                   7.303e-003  7.317e-003    -2.136    -2.136     0.001
C(4)            7.443e-003
   HCO3-                 5.794e-003  5.284e-003    -2.237    -2.277    -0.040
   CO2                   1.486e-003  1.489e-003    -2.828    -2.827     0.001
   CaHCO3+               1.242e-004  1.129e-004    -3.906    -3.947    -0.041
   MnHCO3+               1.067e-005  9.702e-006    -4.972    -5.013    -0.041
   FeHCO3+               1.043e-005  9.481e-006    -4.982    -5.023    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.129e-006  3.754e-006    -5.384    -5.425    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.857e-006  1.977e-006    -5.544    -5.704    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.856e-007  5.868e-007    -6.232    -6.232     0.001
   MgCO3                 1.144e-007  1.146e-007    -6.942    -6.941     0.001
   BaHCO3+               2.003e-008  1.821e-008    -7.698    -7.740    -0.041
   NaCO3-                7.996e-009  7.271e-009    -8.097    -8.138    -0.041
   BaCO3                 3.667e-010  3.674e-010    -9.436    -9.435     0.001
Ca              2.552e-003
   Ca+2                  2.422e-003  1.675e-003    -2.616    -2.776    -0.160
   CaHCO3+               1.242e-004  1.129e-004    -3.906    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.389e-008  1.391e-008    -7.857    -7.857     0.001
   CaOH+                 2.439e-009  2.218e-009    -8.613    -8.654    -0.041
   CaHSO4+               1.123e-014  1.022e-014   -13.949   -13.991    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.964e-005    -4.006    -4.048    -0.042
   MnCl+                 8.273e-009  7.523e-009    -8.082    -8.124    -0.041
   FeCl+                 2.441e-009  2.220e-009    -8.612    -8.654    -0.041
   MnCl2                 2.938e-013  2.944e-013   -12.532   -12.531     0.001
   MnCl3-                7.992e-018  7.267e-018   -17.097   -17.139    -0.041
   FeCl+2                7.796e-025  5.331e-025   -24.108   -24.273    -0.165
   FeCl2+                2.347e-028  2.134e-028   -27.629   -27.671    -0.041
   FeCl3                 1.910e-033  1.913e-033   -32.719   -32.718     0.001
Fe(2)           8.203e-005
   Fe(HS)2               4.418e-005  4.427e-005    -4.355    -4.354     0.001
   Fe+2                  2.624e-005  1.794e-005    -4.581    -4.746    -0.165
   FeHCO3+               1.043e-005  9.481e-006    -4.982    -5.023    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.789e-007  2.536e-007    -6.555    -6.596    -0.041
   FeOH+                 4.978e-008  4.526e-008    -7.303    -7.344    -0.041
   FeCl+                 2.441e-009  2.220e-009    -8.612    -8.654    -0.041
   FeSO4                 1.326e-010  1.328e-010    -9.878    -9.877     0.001
   Fe(OH)2               3.067e-012  3.073e-012   -11.513   -11.512     0.001
   Fe(OH)3-              1.002e-015  9.109e-016   -14.999   -15.041    -0.041
   FeHSO4+               1.203e-016  1.094e-016   -15.920   -15.961    -0.041
Fe(3)           5.718e-014
   Fe(OH)2+              2.946e-014  2.679e-014   -13.531   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.203e-016  2.003e-016   -15.657   -15.698    -0.041
   FeOH+2                1.483e-017  1.014e-017   -16.829   -16.994    -0.165
   Fe+3                  4.632e-022  1.969e-022   -21.334   -21.706    -0.371



   FeCl+2                7.796e-025  5.331e-025   -24.108   -24.273    -0.165
   FeSO4+                9.885e-026  8.989e-026   -25.005   -25.046    -0.041
   FeCl2+                2.347e-028  2.134e-028   -27.629   -27.671    -0.041
   Fe(SO4)2-             9.003e-032  8.187e-032   -31.046   -31.087    -0.041
   FeHSO4+2              4.411e-032  3.016e-032   -31.355   -31.521    -0.165
   Fe2(OH)2+4            1.267e-032  2.769e-033   -31.897   -32.558    -0.660
   FeCl3                 1.910e-033  1.913e-033   -32.719   -32.718     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.778   -43.810    -1.032
H(0)            1.680e-009
   H2                    8.402e-010  8.418e-010    -9.076    -9.075     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 5.528e-012  5.027e-012   -11.257   -11.299    -0.041
Mg              9.157e-005
   Mg+2                  8.733e-005  6.072e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.129e-006  3.754e-006    -5.384    -5.425    -0.041
   MgCO3                 1.144e-007  1.146e-007    -6.942    -6.941     0.001
   MgOH+                 1.934e-009  1.759e-009    -8.714    -8.755    -0.041
   MgSO4                 5.915e-010  5.926e-010    -9.228    -9.227     0.001
Mn(2)           4.404e-005
   Mn+2                  3.013e-005  2.060e-005    -4.521    -4.686    -0.165
   MnHCO3+               1.067e-005  9.702e-006    -4.972    -5.013    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.273e-009  7.523e-009    -8.082    -8.124    -0.041
   MnOH+                 4.645e-009  4.224e-009    -8.333    -8.374    -0.041
   MnSO4                 1.522e-010  1.525e-010    -9.818    -9.817     0.001
   MnCl2                 2.938e-013  2.944e-013   -12.532   -12.531     0.001
   MnCl3-                7.992e-018  7.267e-018   -17.097   -17.139    -0.041
   Mn(OH)3-              1.823e-019  1.658e-019   -18.739   -18.781    -0.041
Mn(3)           1.721e-034
   Mn+3                  1.721e-034  7.316e-035   -33.764   -34.136    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.504   -83.669    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.951   -96.993    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.705    -0.041
   NaHCO3                5.856e-007  5.868e-007    -6.232    -6.232     0.001
   NaCO3-                7.996e-009  7.271e-009    -8.097    -8.138    -0.041
   NaSO4-                4.531e-011  4.120e-011   -10.344   -10.385    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.232   -74.231     0.001
S(-2)           2.089e-004
   HS-                   5.786e-005  5.261e-005    -4.238    -4.279    -0.041
   H2S                   5.754e-005  5.765e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.418e-005  4.427e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          1.402e-006  1.275e-006    -5.853    -5.894    -0.041
   Fe(HS)3-              2.789e-007  2.536e-007    -6.555    -6.596    -0.041
   S5-2                  1.461e-007  1.067e-007    -6.835    -6.972    -0.137
   S4-2                  8.650e-008  6.224e-008    -7.063    -7.206    -0.143
   S6-2                  7.464e-008  5.522e-008    -7.127    -7.258    -0.131
   S-2                   7.416e-011  5.071e-011   -10.130   -10.295    -0.165
   S3-2                  3.097e-011  2.193e-011   -10.509   -10.659    -0.150
   S2-2                  1.780e-012  1.245e-012   -11.749   -11.905    -0.155
   As3S4(HS)2-           5.682e-014  5.167e-014   -13.245   -13.287    -0.041
S(6)            7.525e-008
   SO4-2                 6.043e-008  4.163e-008    -7.219    -7.381    -0.162
   CaSO4                 1.389e-008  1.391e-008    -7.857    -7.857     0.001
   MgSO4                 5.915e-010  5.926e-010    -9.228    -9.227     0.001
   MnSO4                 1.522e-010  1.525e-010    -9.818    -9.817     0.001
   FeSO4                 1.326e-010  1.328e-010    -9.878    -9.877     0.001
   NaSO4-                4.531e-011  4.120e-011   -10.344   -10.385    -0.041
   BaSO4                 7.488e-012  7.503e-012   -11.126   -11.125     0.001
   KSO4-                 5.528e-012  5.027e-012   -11.257   -11.299    -0.041
   HSO4-                 5.578e-013  5.072e-013   -12.254   -12.295    -0.041
   CaHSO4+               1.123e-014  1.022e-014   -13.949   -13.991    -0.041
   FeHSO4+               1.203e-016  1.094e-016   -15.920   -15.961    -0.041



   FeSO4+                9.885e-026  8.989e-026   -25.005   -25.046    -0.041
   Fe(SO4)2-             9.003e-032  8.187e-032   -31.046   -31.087    -0.041
   FeHSO4+2              4.411e-032  3.016e-032   -31.355   -31.521    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.57  -16.95   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.02  -43.80    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.83  -17.36  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.85  -13.82   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -15.61  -16.95   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.58  -10.16   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.33  -30.10   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.80  -43.63   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.02  -43.23   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.89  -42.17   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.98  -45.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.70  -90.41   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.74  -12.07    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2



Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.76  -44.01  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.61  -14.79   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 82.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.640e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.400e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.837e-002 -4.632e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.120e-005  3.120e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.511e-003  4.511e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.388e-004  Surface charge, eq

Hfo_s         
 2.418e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.566e-005       0.647  1.566e-005      -4.805
Hfo_sOMn+        6.561e-006       0.271  6.560e-006      -5.183
Hfo_sOFe+        1.610e-006       0.067  1.610e-006      -5.793
Hfo_sOH2+        2.445e-007       0.010  2.445e-007      -6.612
Hfo_sOH          1.002e-007       0.004  1.002e-007      -6.999
Hfo_sOHBa+2      1.039e-008       0.000  1.039e-008      -7.983
Hfo_sO-          9.401e-010       0.000  9.401e-010      -9.027

Hfo           



 7.388e-004  Surface charge, eq
Hfo_w         

 9.674e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.403e-004       0.662  6.403e-004      -3.194
Hfo_wOH          2.623e-004       0.271  2.623e-004      -3.581
Hfo_wOFe+        3.936e-005       0.041  3.935e-005      -4.405
Hfo_wOMn+        1.365e-005       0.014  1.365e-005      -4.865
Hfo_wOCa+        4.956e-006       0.005  4.956e-006      -5.305
Hfo_wOMg+        3.196e-006       0.003  3.196e-006      -5.495
Hfo_wO-          2.462e-006       0.003  2.462e-006      -5.609
Hfo_wOFeOH       8.458e-007       0.001  8.458e-007      -6.073
Hfo_wH2AsO3      2.272e-007       0.000  2.272e-007      -6.644
Hfo_wSO4-        8.143e-011       0.000  8.142e-011     -10.089
Hfo_wOHSO4-2     6.653e-011       0.000  6.653e-011     -10.177
Hfo_wOBa+        4.755e-011       0.000  4.755e-011     -10.323
Hfo_wOHAsO4-3    4.974e-016       0.000  4.974e-016     -15.303
Hfo_wHAsO4-      6.638e-017       0.000  6.638e-017     -16.178
Hfo_wH2AsO4      5.243e-018       0.000  5.243e-018     -17.280

Mno           
-3.396e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.865e-030       0.000  3.865e-030     -29.413
Mno_O3Ca         2.398e-031       0.000  2.398e-031     -30.620
Mno_O3-2         1.985e-031       0.000  1.985e-031     -30.702
Mno_O3HMn+       6.646e-032       0.000  6.646e-032     -31.177
Mno_O3H-         8.557e-033       0.000  8.557e-033     -32.068
Mno_O3Na-        4.155e-033       0.000  4.155e-033     -32.381
Mno_O3HCa+       3.598e-033       0.000  3.598e-033     -32.444
Mno_O3Mg         3.307e-033       0.000  3.307e-033     -32.481
Mno_O3Ba         1.083e-033       0.000  1.083e-033     -32.966
Mno_O3HMg+       3.360e-035       0.000  3.360e-035     -34.474
Mno_O3HBa+       2.905e-035       0.000  2.905e-035     -34.537
Mno_O3HNa        1.671e-035       0.000  1.671e-035     -34.777
Mno_O3H2         2.770e-037       0.000  2.770e-037     -36.558
Mno_O3H3+        2.399e-042       0.000  2.399e-042     -41.620
Mno_O3H3Cl       5.923e-045       0.000  5.922e-045     -44.227

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.406e-006  1.406e-006
Ba               5.463e-007  5.464e-007
C                1.482e-002  1.482e-002
Ca               2.551e-003  2.551e-003
Cl               9.873e-005  9.873e-005
Fe               8.202e-005  8.202e-005
K                1.893e-005  1.893e-005
Mg               9.157e-005  9.158e-005
Mn               4.402e-005  4.402e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.941      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.304e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.114e-003
                       Total CO2 (mol/kg)  =  7.436e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.380e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.82
                               Iterations  =  31
                                  Total H  = 1.110503e+002
                                  Total O  = 5.552812e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.362e-007  1.252e-007    -6.866    -6.902    -0.037
   OH-                   8.791e-008  7.994e-008    -7.056    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.406e-006
   AsS(OH)(HS)-          1.403e-006  1.276e-006    -5.853    -5.894    -0.041
   H3AsO3                3.362e-009  3.368e-009    -8.473    -8.473     0.001
   H2AsO3-               2.095e-011  1.905e-011   -10.679   -10.720    -0.041
   As3S4(HS)2-           5.675e-014  5.161e-014   -13.246   -13.287    -0.041
   H4AsO3+               2.298e-016  2.089e-016   -15.639   -15.680    -0.041
   HAsO3-2               4.439e-019  3.036e-019   -18.353   -18.518    -0.165
   AsO3-3                1.138e-027  4.838e-028   -26.944   -27.315    -0.371
As(5)           9.630e-018
   H2AsO4-               5.551e-018  5.047e-018   -17.256   -17.297    -0.041
   HAsO4-2               4.079e-018  2.789e-018   -17.389   -17.555    -0.165
   H3AsO4                1.258e-022  1.261e-022   -21.900   -21.899     0.001
   AsO4-3                1.173e-022  4.988e-023   -21.931   -22.302    -0.371
Ba              5.463e-007
   Ba+2                  5.259e-007  3.596e-007    -6.279    -6.444    -0.165
   BaHCO3+               2.002e-008  1.820e-008    -7.699    -7.740    -0.041
   BaCO3                 3.668e-010  3.675e-010    -9.436    -9.435     0.001
   BaSO4                 7.400e-012  7.415e-012   -11.131   -11.130     0.001
   BaOH+                 1.070e-013  9.731e-014   -12.971   -13.012    -0.041
C(-4)           7.388e-003
   CH4                   7.388e-003  7.403e-003    -2.131    -2.131     0.001
C(4)            7.436e-003
   HCO3-                 5.789e-003  5.281e-003    -2.237    -2.277    -0.040
   CO2                   1.484e-003  1.487e-003    -2.829    -2.828     0.001
   CaHCO3+               1.240e-004  1.128e-004    -3.906    -3.948    -0.041
   MnHCO3+               1.066e-005  9.693e-006    -4.972    -5.014    -0.041
   FeHCO3+               1.042e-005  9.472e-006    -4.982    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.126e-006  3.752e-006    -5.384    -5.426    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.858e-006  1.978e-006    -5.544    -5.704    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.852e-007  5.864e-007    -6.233    -6.232     0.001
   MgCO3                 1.144e-007  1.146e-007    -6.942    -6.941     0.001
   BaHCO3+               2.002e-008  1.820e-008    -7.699    -7.740    -0.041
   NaCO3-                7.998e-009  7.273e-009    -8.097    -8.138    -0.041
   BaCO3                 3.668e-010  3.675e-010    -9.436    -9.435     0.001
Ca              2.551e-003
   Ca+2                  2.421e-003  1.675e-003    -2.616    -2.776    -0.160
   CaHCO3+               1.240e-004  1.128e-004    -3.906    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.372e-008  1.374e-008    -7.863    -7.862     0.001
   CaOH+                 2.440e-009  2.219e-009    -8.613    -8.654    -0.041
   CaHSO4+               1.109e-014  1.008e-014   -13.955   -13.997    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.964e-005    -4.006    -4.048    -0.042
   MnCl+                 8.270e-009  7.521e-009    -8.082    -8.124    -0.041
   FeCl+                 2.441e-009  2.220e-009    -8.612    -8.654    -0.041
   MnCl2                 2.937e-013  2.943e-013   -12.532   -12.531     0.001



   MnCl3-                7.990e-018  7.265e-018   -17.097   -17.139    -0.041
   FeCl+2                7.773e-025  5.315e-025   -24.109   -24.274    -0.165
   FeCl2+                2.340e-028  2.128e-028   -27.631   -27.672    -0.041
   FeCl3                 1.904e-033  1.908e-033   -32.720   -32.719     0.001
Fe(2)           8.202e-005
   Fe(HS)2               4.419e-005  4.428e-005    -4.355    -4.354     0.001
   Fe+2                  2.623e-005  1.794e-005    -4.581    -4.746    -0.165
   FeHCO3+               1.042e-005  9.472e-006    -4.982    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.790e-007  2.537e-007    -6.554    -6.596    -0.041
   FeOH+                 4.981e-008  4.529e-008    -7.303    -7.344    -0.041
   FeCl+                 2.441e-009  2.220e-009    -8.612    -8.654    -0.041
   FeSO4                 1.310e-010  1.312e-010    -9.883    -9.882     0.001
   Fe(OH)2               3.072e-012  3.078e-012   -11.513   -11.512     0.001
   Fe(OH)3-              1.004e-015  9.133e-016   -14.998   -15.039    -0.041
   FeHSO4+               1.187e-016  1.080e-016   -15.925   -15.967    -0.041
Fe(3)           5.715e-014
   Fe(OH)2+              2.943e-014  2.677e-014   -13.531   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.205e-016  2.005e-016   -15.657   -15.698    -0.041
   FeOH+2                1.480e-017  1.012e-017   -16.830   -16.995    -0.165
   Fe+3                  4.618e-022  1.963e-022   -21.336   -21.707    -0.371
   FeCl+2                7.773e-025  5.315e-025   -24.109   -24.274    -0.165
   FeSO4+                9.739e-026  8.856e-026   -25.012   -25.053    -0.041
   FeCl2+                2.340e-028  2.128e-028   -27.631   -27.672    -0.041
   Fe(SO4)2-             8.764e-032  7.970e-032   -31.057   -31.099    -0.041
   FeHSO4+2              4.342e-032  2.969e-032   -31.362   -31.527    -0.165
   Fe2(OH)2+4            1.261e-032  2.758e-033   -31.899   -32.559    -0.660
   FeCl3                 1.904e-033  1.908e-033   -32.720   -32.719     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.780   -43.812    -1.032
H(0)            1.686e-009
   H2                    8.430e-010  8.446e-010    -9.074    -9.073     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 5.462e-012  4.967e-012   -11.263   -11.304    -0.041
Mg              9.157e-005
   Mg+2                  8.733e-005  6.073e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.126e-006  3.752e-006    -5.384    -5.426    -0.041
   MgCO3                 1.144e-007  1.146e-007    -6.942    -6.941     0.001
   MgOH+                 1.936e-009  1.761e-009    -8.713    -8.754    -0.041
   MgSO4                 5.845e-010  5.856e-010    -9.233    -9.232     0.001
Mn(2)           4.402e-005
   Mn+2                  3.012e-005  2.059e-005    -4.521    -4.686    -0.165
   MnHCO3+               1.066e-005  9.693e-006    -4.972    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.270e-009  7.521e-009    -8.082    -8.124    -0.041
   MnOH+                 4.648e-009  4.227e-009    -8.333    -8.374    -0.041
   MnSO4                 1.504e-010  1.506e-010    -9.823    -9.822     0.001
   MnCl2                 2.937e-013  2.943e-013   -12.532   -12.531     0.001
   MnCl3-                7.990e-018  7.265e-018   -17.097   -17.139    -0.041
   Mn(OH)3-              1.828e-019  1.662e-019   -18.738   -18.779    -0.041
Mn(3)           1.716e-034
   Mn+3                  1.716e-034  7.295e-035   -33.766   -34.137    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.505   -83.670    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.954   -96.995    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.705    -0.041
   NaHCO3                5.852e-007  5.864e-007    -6.233    -6.232     0.001
   NaCO3-                7.998e-009  7.273e-009    -8.097    -8.138    -0.041
   NaSO4-                4.477e-011  4.071e-011   -10.349   -10.390    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.234   -74.234     0.001
S(-2)           2.089e-004
   HS-                   5.787e-005  5.263e-005    -4.238    -4.279    -0.041
   H2S                   5.750e-005  5.761e-005    -4.240    -4.240     0.001



   Fe(HS)2               4.419e-005  4.428e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          1.403e-006  1.276e-006    -5.853    -5.894    -0.041
   Fe(HS)3-              2.790e-007  2.537e-007    -6.554    -6.596    -0.041
   S5-2                  1.463e-007  1.068e-007    -6.835    -6.971    -0.137
   S4-2                  8.660e-008  6.232e-008    -7.062    -7.205    -0.143
   S6-2                  7.473e-008  5.529e-008    -7.127    -7.257    -0.131
   S-2                   7.425e-011  5.077e-011   -10.129   -10.294    -0.165
   S3-2                  3.100e-011  2.196e-011   -10.509   -10.658    -0.150
   S2-2                  1.783e-012  1.246e-012   -11.749   -11.904    -0.155
   As3S4(HS)2-           5.675e-014  5.161e-014   -13.246   -13.287    -0.041
S(6)            7.435e-008
   SO4-2                 5.971e-008  4.113e-008    -7.224    -7.386    -0.162
   CaSO4                 1.372e-008  1.374e-008    -7.863    -7.862     0.001
   MgSO4                 5.845e-010  5.856e-010    -9.233    -9.232     0.001
   MnSO4                 1.504e-010  1.506e-010    -9.823    -9.822     0.001
   FeSO4                 1.310e-010  1.312e-010    -9.883    -9.882     0.001
   NaSO4-                4.477e-011  4.071e-011   -10.349   -10.390    -0.041
   BaSO4                 7.400e-012  7.415e-012   -11.131   -11.130     0.001
   KSO4-                 5.462e-012  4.967e-012   -11.263   -11.304    -0.041
   HSO4-                 5.506e-013  5.007e-013   -12.259   -12.300    -0.041
   CaHSO4+               1.109e-014  1.008e-014   -13.955   -13.997    -0.041
   FeHSO4+               1.187e-016  1.080e-016   -15.925   -15.967    -0.041
   FeSO4+                9.739e-026  8.856e-026   -25.012   -25.053    -0.041
   Fe(SO4)2-             8.764e-032  7.970e-032   -31.057   -31.099    -0.041
   FeHSO4+2              4.342e-032  2.969e-032   -31.362   -31.527    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.03  -43.80    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.83  -17.36  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.58  -10.16   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.33  -30.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.81  -43.64   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.03  -43.24   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -36.90  -42.18   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.99  -45.38   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.72  -90.43   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.74  -12.07    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.76  -44.01  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.62  -14.79   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 83.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.660e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.399e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.825e-002 -4.753e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.125e-005  3.125e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.632e-003  4.632e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.368e-004  Surface charge, eq

Hfo_s         
 2.412e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.561e-005       0.647  1.561e-005      -4.807
Hfo_sOMn+        6.549e-006       0.271  6.548e-006      -5.184
Hfo_sOFe+        1.607e-006       0.067  1.607e-006      -5.794
Hfo_sOH2+        2.437e-007       0.010  2.437e-007      -6.613
Hfo_sOH          9.993e-008       0.004  9.992e-008      -7.000
Hfo_sOHBa+2      1.037e-008       0.000  1.037e-008      -7.984
Hfo_sO-          9.387e-010       0.000  9.387e-010      -9.027

Hfo           
 7.368e-004  Surface charge, eq

Hfo_w         
 9.649e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.385e-004       0.662  6.385e-004      -3.195
Hfo_wOH          2.618e-004       0.271  2.618e-004      -3.582
Hfo_wOFe+        3.931e-005       0.041  3.931e-005      -4.406
Hfo_wOMn+        1.363e-005       0.014  1.363e-005      -4.866
Hfo_wOCa+        4.950e-006       0.005  4.950e-006      -5.305
Hfo_wOMg+        3.194e-006       0.003  3.194e-006      -5.496
Hfo_wO-          2.459e-006       0.003  2.459e-006      -5.609
Hfo_wOFeOH       8.456e-007       0.001  8.456e-007      -6.073
Hfo_wH2AsO3      2.269e-007       0.000  2.269e-007      -6.644
Hfo_wSO4-        8.024e-011       0.000  8.024e-011     -10.096
Hfo_wOHSO4-2     6.563e-011       0.000  6.563e-011     -10.183
Hfo_wOBa+        4.751e-011       0.000  4.751e-011     -10.323
Hfo_wOHAsO4-3    4.966e-016       0.000  4.966e-016     -15.304
Hfo_wHAsO4-      6.614e-017       0.000  6.614e-017     -16.180
Hfo_wH2AsO4      5.220e-018       0.000  5.220e-018     -17.282

Mno           
-1.229e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.398e-028       0.000  1.398e-028     -27.855
Mno_O3Ca         8.673e-030       0.000  8.673e-030     -29.062
Mno_O3-2         7.181e-030       0.000  7.181e-030     -29.144
Mno_O3HMn+       2.401e-030       0.000  2.401e-030     -29.620
Mno_O3H-         3.092e-031       0.000  3.092e-031     -30.510
Mno_O3Na-        1.503e-031       0.000  1.503e-031     -30.823
Mno_O3HCa+       1.300e-031       0.000  1.300e-031     -30.886
Mno_O3Mg         1.196e-031       0.000  1.196e-031     -30.922
Mno_O3Ba         3.917e-032       0.000  3.917e-032     -31.407
Mno_O3HMg+       1.214e-033       0.000  1.214e-033     -32.916
Mno_O3HBa+       1.050e-033       0.000  1.050e-033     -32.979
Mno_O3HNa        6.040e-034       0.000  6.040e-034     -33.219
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.653e-041       0.000  8.653e-041     -40.063
Mno_O3H3Cl       2.136e-043       0.000  2.136e-043     -42.670



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.406e-006  1.406e-006
Ba               5.464e-007  5.464e-007
C                1.490e-002  1.490e-002
Ca               2.550e-003  2.550e-003
Cl               9.873e-005  9.873e-005
Fe               8.201e-005  8.201e-005
K                1.893e-005  1.893e-005
Mg               9.158e-005  9.158e-005
Mn               4.400e-005  4.400e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.942      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.300e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.110e-003
                       Total CO2 (mol/kg)  =  7.429e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.360e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.80
                               Iterations  =  28
                                  Total H  = 1.110509e+002
                                  Total O  = 5.552819e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.361e-007  1.251e-007    -6.866    -6.903    -0.037
   OH-                   8.799e-008  8.001e-008    -7.056    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.406e-006
   AsS(OH)(HS)-          1.403e-006  1.276e-006    -5.853    -5.894    -0.041
   H3AsO3                3.364e-009  3.371e-009    -8.473    -8.472     0.001
   H2AsO3-               2.098e-011  1.908e-011   -10.678   -10.719    -0.041
   As3S4(HS)2-           5.668e-014  5.154e-014   -13.247   -13.288    -0.041
   H4AsO3+               2.297e-016  2.089e-016   -15.639   -15.680    -0.041
   HAsO3-2               4.450e-019  3.044e-019   -18.352   -18.517    -0.165
   AsO3-3                1.142e-027  4.855e-028   -26.942   -27.314    -0.371
As(5)           9.617e-018
   H2AsO4-               5.541e-018  5.039e-018   -17.256   -17.298    -0.041
   HAsO4-2               4.076e-018  2.787e-018   -17.390   -17.555    -0.165
   H3AsO4                1.255e-022  1.258e-022   -21.901   -21.900     0.001
   AsO4-3                1.173e-022  4.989e-023   -21.931   -22.302    -0.371
Ba              5.464e-007
   Ba+2                  5.260e-007  3.597e-007    -6.279    -6.444    -0.165
   BaHCO3+               2.001e-008  1.819e-008    -7.699    -7.740    -0.041
   BaCO3                 3.670e-010  3.677e-010    -9.435    -9.435     0.001
   BaSO4                 7.315e-012  7.329e-012   -11.136   -11.135     0.001
   BaOH+                 1.071e-013  9.742e-014   -12.970   -13.011    -0.041
C(-4)           7.473e-003
   CH4                   7.473e-003  7.488e-003    -2.126    -2.126     0.001
C(4)            7.429e-003
   HCO3-                 5.785e-003  5.277e-003    -2.238    -2.278    -0.040
   CO2                   1.482e-003  1.484e-003    -2.829    -2.828     0.001
   CaHCO3+               1.239e-004  1.127e-004    -3.907    -3.948    -0.041
   MnHCO3+               1.065e-005  9.683e-006    -4.973    -5.014    -0.041
   FeHCO3+               1.041e-005  9.463e-006    -4.983    -5.024    -0.041



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.124e-006  3.750e-006    -5.385    -5.426    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.859e-006  1.979e-006    -5.544    -5.704    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.849e-007  5.860e-007    -6.233    -6.232     0.001
   MgCO3                 1.145e-007  1.147e-007    -6.941    -6.941     0.001
   BaHCO3+               2.001e-008  1.819e-008    -7.699    -7.740    -0.041
   NaCO3-                8.001e-009  7.276e-009    -8.097    -8.138    -0.041
   BaCO3                 3.670e-010  3.677e-010    -9.435    -9.435     0.001
Ca              2.550e-003
   Ca+2                  2.420e-003  1.674e-003    -2.616    -2.776    -0.160
   CaHCO3+               1.239e-004  1.127e-004    -3.907    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.355e-008  1.358e-008    -7.868    -7.867     0.001
   CaOH+                 2.442e-009  2.221e-009    -8.612    -8.654    -0.041
   CaHSO4+               1.094e-014  9.950e-015   -13.961   -14.002    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.964e-005    -4.006    -4.047    -0.042
   MnCl+                 8.268e-009  7.519e-009    -8.083    -8.124    -0.041
   FeCl+                 2.440e-009  2.219e-009    -8.613    -8.654    -0.041
   MnCl2                 2.936e-013  2.942e-013   -12.532   -12.531     0.001
   MnCl3-                7.987e-018  7.264e-018   -17.098   -17.139    -0.041
   FeCl+2                7.750e-025  5.300e-025   -24.111   -24.276    -0.165
   FeCl2+                2.334e-028  2.122e-028   -27.632   -27.673    -0.041
   FeCl3                 1.899e-033  1.902e-033   -32.722   -32.721     0.001
Fe(2)           8.201e-005
   Fe(HS)2               4.420e-005  4.429e-005    -4.355    -4.354     0.001
   Fe+2                  2.622e-005  1.793e-005    -4.581    -4.746    -0.165
   FeHCO3+               1.041e-005  9.463e-006    -4.983    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.792e-007  2.539e-007    -6.554    -6.595    -0.041
   FeOH+                 4.984e-008  4.532e-008    -7.302    -7.344    -0.041
   FeCl+                 2.440e-009  2.219e-009    -8.613    -8.654    -0.041
   FeSO4                 1.294e-010  1.296e-010    -9.888    -9.887     0.001
   Fe(OH)2               3.078e-012  3.083e-012   -11.512   -11.511     0.001
   Fe(OH)3-              1.007e-015  9.157e-016   -14.997   -15.038    -0.041
   FeHSO4+               1.172e-016  1.066e-016   -15.931   -15.972    -0.041
Fe(3)           5.712e-014
   Fe(OH)2+              2.941e-014  2.674e-014   -13.532   -13.573    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.207e-016  2.007e-016   -15.656   -15.697    -0.041
   FeOH+2                1.477e-017  1.010e-017   -16.831   -16.996    -0.165
   Fe+3                  4.603e-022  1.958e-022   -21.337   -21.708    -0.371
   FeCl+2                7.750e-025  5.300e-025   -24.111   -24.276    -0.165
   FeSO4+                9.596e-026  8.726e-026   -25.018   -25.059    -0.041
   FeCl2+                2.334e-028  2.122e-028   -27.632   -27.673    -0.041
   Fe(SO4)2-             8.534e-032  7.761e-032   -31.069   -31.110    -0.041
   FeHSO4+2              4.274e-032  2.923e-032   -31.369   -31.534    -0.165
   Fe2(OH)2+4            1.256e-032  2.747e-033   -31.901   -32.561    -0.660
   FeCl3                 1.899e-033  1.902e-033   -32.722   -32.721     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.782   -43.814    -1.031
H(0)            1.691e-009
   H2                    8.457e-010  8.473e-010    -9.073    -9.072     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 5.398e-012  4.909e-012   -11.268   -11.309    -0.041
Mg              9.158e-005
   Mg+2                  8.733e-005  6.074e-005    -4.059    -4.217    -0.158
   MgHCO3+               4.124e-006  3.750e-006    -5.385    -5.426    -0.041
   MgCO3                 1.145e-007  1.147e-007    -6.941    -6.941     0.001
   MgOH+                 1.938e-009  1.763e-009    -8.713    -8.754    -0.041
   MgSO4                 5.777e-010  5.788e-010    -9.238    -9.237     0.001
Mn(2)           4.400e-005
   Mn+2                  3.011e-005  2.059e-005    -4.521    -4.686    -0.165
   MnHCO3+               1.065e-005  9.683e-006    -4.973    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001



   MnCl+                 8.268e-009  7.519e-009    -8.083    -8.124    -0.041
   MnOH+                 4.651e-009  4.230e-009    -8.332    -8.374    -0.041
   MnSO4                 1.486e-010  1.488e-010    -9.828    -9.827     0.001
   MnCl2                 2.936e-013  2.942e-013   -12.532   -12.531     0.001
   MnCl3-                7.987e-018  7.264e-018   -17.098   -17.139    -0.041
   Mn(OH)3-              1.832e-019  1.666e-019   -18.737   -18.778    -0.041
Mn(3)           1.710e-034
   Mn+3                  1.710e-034  7.274e-035   -33.767   -34.138    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.507   -83.672    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.956   -96.998    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.705    -0.041
   NaHCO3                5.849e-007  5.860e-007    -6.233    -6.232     0.001
   NaCO3-                8.001e-009  7.276e-009    -8.097    -8.138    -0.041
   NaSO4-                4.424e-011  4.023e-011   -10.354   -10.395    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.237   -74.236     0.001
S(-2)           2.089e-004
   HS-                   5.789e-005  5.264e-005    -4.237    -4.279    -0.041
   H2S                   5.746e-005  5.757e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.420e-005  4.429e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          1.403e-006  1.276e-006    -5.853    -5.894    -0.041
   Fe(HS)3-              2.792e-007  2.539e-007    -6.554    -6.595    -0.041
   S5-2                  1.465e-007  1.069e-007    -6.834    -6.971    -0.137
   S4-2                  8.670e-008  6.240e-008    -7.062    -7.205    -0.143
   S6-2                  7.481e-008  5.536e-008    -7.126    -7.257    -0.131
   S-2                   7.434e-011  5.084e-011   -10.129   -10.294    -0.165
   S3-2                  3.104e-011  2.199e-011   -10.508   -10.658    -0.150
   S2-2                  1.785e-012  1.248e-012   -11.748   -11.904    -0.155
   As3S4(HS)2-           5.668e-014  5.154e-014   -13.247   -13.288    -0.041
S(6)            7.347e-008
   SO4-2                 5.900e-008  4.065e-008    -7.229    -7.391    -0.162
   CaSO4                 1.355e-008  1.358e-008    -7.868    -7.867     0.001
   MgSO4                 5.777e-010  5.788e-010    -9.238    -9.237     0.001
   MnSO4                 1.486e-010  1.488e-010    -9.828    -9.827     0.001
   FeSO4                 1.294e-010  1.296e-010    -9.888    -9.887     0.001
   NaSO4-                4.424e-011  4.023e-011   -10.354   -10.395    -0.041
   BaSO4                 7.315e-012  7.329e-012   -11.136   -11.135     0.001
   KSO4-                 5.398e-012  4.909e-012   -11.268   -11.309    -0.041
   HSO4-                 5.436e-013  4.943e-013   -12.265   -12.306    -0.041
   CaHSO4+               1.094e-014  9.950e-015   -13.961   -14.002    -0.041
   FeHSO4+               1.172e-016  1.066e-016   -15.931   -15.972    -0.041
   FeSO4+                9.596e-026  8.726e-026   -25.018   -25.059    -0.041
   Fe(SO4)2-             8.534e-032  7.761e-032   -31.069   -31.110    -0.041
   FeHSO4+2              4.274e-032  2.923e-032   -31.369   -31.534    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.81  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.03  -43.80    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.82  -17.35  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4



Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.33  -30.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.82  -43.65   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.05  -43.26   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.91  -42.19   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.00  -45.39   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.74  -90.45   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.75  -12.08    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.24   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.76  -44.01  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 84.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.680e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.398e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.813e-002 -4.873e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.130e-005  3.130e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.752e-003  4.752e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.348e-004  Surface charge, eq

Hfo_s         
 2.406e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.557e-005       0.647  1.557e-005      -4.808
Hfo_sOMn+        6.536e-006       0.272  6.536e-006      -5.185
Hfo_sOFe+        1.604e-006       0.067  1.604e-006      -5.795
Hfo_sOH2+        2.428e-007       0.010  2.428e-007      -6.615
Hfo_sOH          9.967e-008       0.004  9.967e-008      -7.001
Hfo_sOHBa+2      1.034e-008       0.000  1.034e-008      -7.985
Hfo_sO-          9.372e-010       0.000  9.372e-010      -9.028

Hfo           
 7.348e-004  Surface charge, eq

Hfo_w         
 9.625e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.367e-004       0.661  6.367e-004      -3.196
Hfo_wOH          2.613e-004       0.271  2.613e-004      -3.583
Hfo_wOFe+        3.926e-005       0.041  3.926e-005      -4.406
Hfo_wOMn+        1.361e-005       0.014  1.361e-005      -4.866
Hfo_wOCa+        4.944e-006       0.005  4.944e-006      -5.306
Hfo_wOMg+        3.191e-006       0.003  3.191e-006      -5.496
Hfo_wO-          2.457e-006       0.003  2.457e-006      -5.610
Hfo_wOFeOH       8.453e-007       0.001  8.453e-007      -6.073
Hfo_wH2AsO3      2.266e-007       0.000  2.266e-007      -6.645
Hfo_wSO4-        7.908e-011       0.000  7.908e-011     -10.102
Hfo_wOHSO4-2     6.474e-011       0.000  6.474e-011     -10.189
Hfo_wOBa+        4.747e-011       0.000  4.747e-011     -10.324
Hfo_wOHAsO4-3    4.958e-016       0.000  4.958e-016     -15.305
Hfo_wHAsO4-      6.591e-017       0.000  6.591e-017     -16.181
Hfo_wH2AsO4      5.196e-018       0.000  5.196e-018     -17.284

Mno           



-3.412e-031  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.879e-030       0.000  3.878e-030     -29.411
Mno_O3Ca         2.407e-031       0.000  2.407e-031     -30.619
Mno_O3-2         1.993e-031       0.000  1.993e-031     -30.700
Mno_O3HMn+       6.657e-032       0.000  6.656e-032     -31.177
Mno_O3H-         8.575e-033       0.000  8.575e-033     -32.067
Mno_O3Na-        4.173e-033       0.000  4.172e-033     -32.380
Mno_O3HCa+       3.604e-033       0.000  3.604e-033     -32.443
Mno_O3Mg         3.322e-033       0.000  3.321e-033     -32.479
Mno_O3Ba         1.087e-033       0.000  1.087e-033     -32.964
Mno_O3HMg+       3.368e-035       0.000  3.368e-035     -34.473
Mno_O3HBa+       2.912e-035       0.000  2.912e-035     -34.536
Mno_O3HNa        1.675e-035       0.000  1.675e-035     -34.776
Mno_O3H2         2.770e-037       0.000  2.770e-037     -36.557
Mno_O3H3+        2.395e-042       0.000  2.395e-042     -41.621
Mno_O3H3Cl       5.913e-045       0.000  5.913e-045     -44.228

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.407e-006  1.407e-006
Ba               5.464e-007  5.464e-007
C                1.498e-002  1.498e-002
Ca               2.549e-003  2.549e-003
Cl               9.873e-005  9.873e-005
Fe               8.200e-005  8.201e-005
K                1.893e-005  1.893e-005
Mg               9.158e-005  9.158e-005
Mn               4.398e-005  4.398e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.943      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.296e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.106e-003
                       Total CO2 (mol/kg)  =  7.423e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.340e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.79
                               Iterations  =  37
                                  Total H  = 1.110514e+002
                                  Total O  = 5.552827e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.359e-007  1.250e-007    -6.867    -6.903    -0.037
   OH-                   8.807e-008  8.009e-008    -7.055    -7.096    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.407e-006
   AsS(OH)(HS)-          1.403e-006  1.276e-006    -5.853    -5.894    -0.041
   H3AsO3                3.366e-009  3.373e-009    -8.473    -8.472     0.001
   H2AsO3-               2.101e-011  1.911e-011   -10.678   -10.719    -0.041
   As3S4(HS)2-           5.661e-014  5.148e-014   -13.247   -13.288    -0.041



   H4AsO3+               2.296e-016  2.088e-016   -15.639   -15.680    -0.041
   HAsO3-2               4.461e-019  3.051e-019   -18.351   -18.516    -0.165
   AsO3-3                1.145e-027  4.872e-028   -26.941   -27.312    -0.371
As(5)           9.605e-018
   H2AsO4-               5.532e-018  5.031e-018   -17.257   -17.298    -0.041
   HAsO4-2               4.073e-018  2.785e-018   -17.390   -17.555    -0.165
   H3AsO4                1.252e-022  1.254e-022   -21.902   -21.902     0.001
   AsO4-3                1.173e-022  4.990e-023   -21.931   -22.302    -0.371
Ba              5.464e-007
   Ba+2                  5.260e-007  3.598e-007    -6.279    -6.444    -0.165
   BaHCO3+               2.000e-008  1.819e-008    -7.699    -7.740    -0.041
   BaCO3                 3.671e-010  3.678e-010    -9.435    -9.434     0.001
   BaSO4                 7.231e-012  7.244e-012   -11.141   -11.140     0.001
   BaOH+                 1.072e-013  9.753e-014   -12.970   -13.011    -0.041
C(-4)           7.558e-003
   CH4                   7.558e-003  7.573e-003    -2.122    -2.121     0.001
C(4)            7.423e-003
   HCO3-                 5.782e-003  5.274e-003    -2.238    -2.278    -0.040
   CO2                   1.479e-003  1.482e-003    -2.830    -2.829     0.001
   CaHCO3+               1.238e-004  1.126e-004    -3.907    -3.949    -0.041
   MnHCO3+               1.064e-005  9.674e-006    -4.973    -5.014    -0.041
   FeHCO3+               1.040e-005  9.454e-006    -4.983    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.122e-006  3.748e-006    -5.385    -5.426    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.859e-006  1.979e-006    -5.544    -5.704    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.845e-007  5.856e-007    -6.233    -6.232     0.001
   MgCO3                 1.145e-007  1.147e-007    -6.941    -6.940     0.001
   BaHCO3+               2.000e-008  1.819e-008    -7.699    -7.740    -0.041
   NaCO3-                8.003e-009  7.278e-009    -8.097    -8.138    -0.041
   BaCO3                 3.671e-010  3.678e-010    -9.435    -9.434     0.001
Ca              2.549e-003
   Ca+2                  2.420e-003  1.674e-003    -2.616    -2.776    -0.160
   CaHCO3+               1.238e-004  1.126e-004    -3.907    -3.949    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.339e-008  1.342e-008    -7.873    -7.872     0.001
   CaOH+                 2.444e-009  2.222e-009    -8.612    -8.653    -0.041
   CaHSO4+               1.080e-014  9.822e-015   -13.967   -14.008    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.964e-005    -4.006    -4.047    -0.042
   MnCl+                 8.265e-009  7.517e-009    -8.083    -8.124    -0.041
   FeCl+                 2.439e-009  2.218e-009    -8.613    -8.654    -0.041
   MnCl2                 2.936e-013  2.941e-013   -12.532   -12.531     0.001
   MnCl3-                7.985e-018  7.262e-018   -17.098   -17.139    -0.041
   FeCl+2                7.727e-025  5.285e-025   -24.112   -24.277    -0.165
   FeCl2+                2.327e-028  2.116e-028   -27.633   -27.674    -0.041
   FeCl3                 1.893e-033  1.897e-033   -32.723   -32.722     0.001
Fe(2)           8.200e-005
   Fe(HS)2               4.422e-005  4.430e-005    -4.354    -4.354     0.001
   Fe+2                  2.621e-005  1.793e-005    -4.582    -4.746    -0.165
   FeHCO3+               1.040e-005  9.454e-006    -4.983    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.793e-007  2.540e-007    -6.554    -6.595    -0.041
   FeOH+                 4.987e-008  4.535e-008    -7.302    -7.343    -0.041
   FeCl+                 2.439e-009  2.218e-009    -8.613    -8.654    -0.041
   FeSO4                 1.278e-010  1.281e-010    -9.893    -9.893     0.001
   Fe(OH)2               3.082e-012  3.088e-012   -11.511   -11.510     0.001
   Fe(OH)3-              1.009e-015  9.180e-016   -14.996   -15.037    -0.041
   FeHSO4+               1.157e-016  1.052e-016   -15.937   -15.978    -0.041
Fe(3)           5.709e-014
   Fe(OH)2+              2.938e-014  2.671e-014   -13.532   -13.573    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.209e-016  2.009e-016   -15.656   -15.697    -0.041
   FeOH+2                1.474e-017  1.008e-017   -16.831   -16.996    -0.165
   Fe+3                  4.590e-022  1.952e-022   -21.338   -21.709    -0.371
   FeCl+2                7.727e-025  5.285e-025   -24.112   -24.277    -0.165



   FeSO4+                9.457e-026  8.600e-026   -25.024   -25.065    -0.041
   FeCl2+                2.327e-028  2.116e-028   -27.633   -27.674    -0.041
   Fe(SO4)2-             8.313e-032  7.560e-032   -31.080   -31.121    -0.041
   FeHSO4+2              4.208e-032  2.878e-032   -31.376   -31.541    -0.165
   Fe2(OH)2+4            1.251e-032  2.737e-033   -31.903   -32.563    -0.660
   FeCl3                 1.893e-033  1.897e-033   -32.723   -32.722     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.785   -43.816    -1.031
H(0)            1.697e-009
   H2                    8.485e-010  8.501e-010    -9.071    -9.071     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 5.335e-012  4.852e-012   -11.273   -11.314    -0.041
Mg              9.158e-005
   Mg+2                  8.734e-005  6.075e-005    -4.059    -4.216    -0.158
   MgHCO3+               4.122e-006  3.748e-006    -5.385    -5.426    -0.041
   MgCO3                 1.145e-007  1.147e-007    -6.941    -6.940     0.001
   MgOH+                 1.940e-009  1.765e-009    -8.712    -8.753    -0.041
   MgSO4                 5.711e-010  5.722e-010    -9.243    -9.242     0.001
Mn(2)           4.398e-005
   Mn+2                  3.010e-005  2.058e-005    -4.522    -4.686    -0.165
   MnHCO3+               1.064e-005  9.674e-006    -4.973    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.265e-009  7.517e-009    -8.083    -8.124    -0.041
   MnOH+                 4.654e-009  4.233e-009    -8.332    -8.373    -0.041
   MnSO4                 1.468e-010  1.471e-010    -9.833    -9.833     0.001
   MnCl2                 2.936e-013  2.941e-013   -12.532   -12.531     0.001
   MnCl3-                7.985e-018  7.262e-018   -17.098   -17.139    -0.041
   Mn(OH)3-              1.837e-019  1.670e-019   -18.736   -18.777    -0.041
Mn(3)           1.705e-034
   Mn+3                  1.705e-034  7.253e-035   -33.768   -34.139    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.508   -83.673    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.959   -97.000    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.845e-007  5.856e-007    -6.233    -6.232     0.001
   NaCO3-                8.003e-009  7.278e-009    -8.097    -8.138    -0.041
   NaSO4-                4.373e-011  3.976e-011   -10.359   -10.401    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.240   -74.239     0.001
S(-2)           2.089e-004
   HS-                   5.790e-005  5.266e-005    -4.237    -4.279    -0.041
   H2S                   5.742e-005  5.753e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.422e-005  4.430e-005    -4.354    -4.354     0.001
   AsS(OH)(HS)-          1.403e-006  1.276e-006    -5.853    -5.894    -0.041
   Fe(HS)3-              2.793e-007  2.540e-007    -6.554    -6.595    -0.041
   S5-2                  1.466e-007  1.071e-007    -6.834    -6.970    -0.137
   S4-2                  8.680e-008  6.247e-008    -7.061    -7.204    -0.143
   S6-2                  7.490e-008  5.542e-008    -7.126    -7.256    -0.131
   S-2                   7.442e-011  5.090e-011   -10.128   -10.293    -0.165
   S3-2                  3.108e-011  2.201e-011   -10.508   -10.657    -0.150
   S2-2                  1.787e-012  1.249e-012   -11.748   -11.903    -0.155
   As3S4(HS)2-           5.661e-014  5.148e-014   -13.247   -13.288    -0.041
S(6)            7.261e-008
   SO4-2                 5.831e-008  4.018e-008    -7.234    -7.396    -0.162
   CaSO4                 1.339e-008  1.342e-008    -7.873    -7.872     0.001
   MgSO4                 5.711e-010  5.722e-010    -9.243    -9.242     0.001
   MnSO4                 1.468e-010  1.471e-010    -9.833    -9.833     0.001
   FeSO4                 1.278e-010  1.281e-010    -9.893    -9.893     0.001
   NaSO4-                4.373e-011  3.976e-011   -10.359   -10.401    -0.041
   BaSO4                 7.231e-012  7.244e-012   -11.141   -11.140     0.001
   KSO4-                 5.335e-012  4.852e-012   -11.273   -11.314    -0.041
   HSO4-                 5.368e-013  4.881e-013   -12.270   -12.311    -0.041
   CaHSO4+               1.080e-014  9.822e-015   -13.967   -14.008    -0.041
   FeHSO4+               1.157e-016  1.052e-016   -15.937   -15.978    -0.041
   FeSO4+                9.457e-026  8.600e-026   -25.024   -25.065    -0.041



   Fe(SO4)2-             8.313e-032  7.560e-032   -31.080   -31.121    -0.041
   FeHSO4+2              4.208e-032  2.878e-032   -31.376   -31.541    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.81  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.03  -43.80    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.82  -17.35  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.33  -30.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.83  -43.66   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.06  -43.27   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.93  -42.21   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.02  -45.41   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.76  -90.47   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.75  -12.08    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2



Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.76  -44.01  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.63  -14.80   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 85.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.700e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.397e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.801e-002 -4.993e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.135e-005  3.135e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.872e-003  4.872e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.328e-004  Surface charge, eq

Hfo_s         
 2.400e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.553e-005       0.647  1.552e-005      -4.809
Hfo_sOMn+        6.524e-006       0.272  6.524e-006      -5.185
Hfo_sOFe+        1.601e-006       0.067  1.601e-006      -5.795
Hfo_sOH2+        2.420e-007       0.010  2.420e-007      -6.616
Hfo_sOH          9.942e-008       0.004  9.942e-008      -7.003
Hfo_sOHBa+2      1.032e-008       0.000  1.032e-008      -7.986
Hfo_sO-          9.357e-010       0.000  9.357e-010      -9.029

Hfo           
 7.328e-004  Surface charge, eq



Hfo_w         
 9.601e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.349e-004       0.661  6.348e-004      -3.197
Hfo_wOH          2.608e-004       0.272  2.608e-004      -3.584
Hfo_wOFe+        3.921e-005       0.041  3.921e-005      -4.407
Hfo_wOMn+        1.359e-005       0.014  1.359e-005      -4.867
Hfo_wOCa+        4.938e-006       0.005  4.938e-006      -5.306
Hfo_wOMg+        3.188e-006       0.003  3.188e-006      -5.496
Hfo_wO-          2.455e-006       0.003  2.455e-006      -5.610
Hfo_wOFeOH       8.451e-007       0.001  8.450e-007      -6.073
Hfo_wH2AsO3      2.263e-007       0.000  2.263e-007      -6.645
Hfo_wSO4-        7.794e-011       0.000  7.794e-011     -10.108
Hfo_wOHSO4-2     6.387e-011       0.000  6.387e-011     -10.195
Hfo_wOBa+        4.743e-011       0.000  4.743e-011     -10.324
Hfo_wOHAsO4-3    4.950e-016       0.000  4.950e-016     -15.305
Hfo_wHAsO4-      6.567e-017       0.000  6.567e-017     -16.183
Hfo_wH2AsO4      5.173e-018       0.000  5.173e-018     -17.286

Mno           
-1.234e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.402e-028       0.000  1.402e-028     -27.853
Mno_O3Ca         8.701e-030       0.000  8.701e-030     -29.060
Mno_O3-2         7.208e-030       0.000  7.208e-030     -29.142
Mno_O3HMn+       2.404e-030       0.000  2.404e-030     -29.619
Mno_O3H-         3.098e-031       0.000  3.098e-031     -30.509
Mno_O3Na-        1.509e-031       0.000  1.509e-031     -30.821
Mno_O3HCa+       1.302e-031       0.000  1.302e-031     -30.886
Mno_O3Mg         1.201e-031       0.000  1.201e-031     -30.920
Mno_O3Ba         3.933e-032       0.000  3.933e-032     -31.405
Mno_O3HMg+       1.217e-033       0.000  1.217e-033     -32.915
Mno_O3HBa+       1.052e-033       0.000  1.052e-033     -32.978
Mno_O3HNa        6.051e-034       0.000  6.051e-034     -33.218
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.637e-041       0.000  8.636e-041     -40.064
Mno_O3H3Cl       2.132e-043       0.000  2.132e-043     -42.671

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.407e-006  1.407e-006
Ba               5.464e-007  5.464e-007
C                1.506e-002  1.506e-002
Ca               2.548e-003  2.548e-003
Cl               9.873e-005  9.873e-005
Fe               8.200e-005  8.200e-005
K                1.893e-005  1.893e-005
Mg               9.158e-005  9.158e-005
Mn               4.396e-005  4.396e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.904      Charge balance
                                       pe  =  -3.944      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.293e-003
                       Mass of water (kg)  =  1.000e+000



                 Total alkalinity (eq/kg)  =  6.101e-003
                       Total CO2 (mol/kg)  =  7.416e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.320e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.77
                               Iterations  =  33
                                  Total H  = 1.110519e+002
                                  Total O  = 5.552834e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.358e-007  1.248e-007    -6.867    -6.904    -0.037
   OH-                   8.815e-008  8.017e-008    -7.055    -7.096    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.407e-006
   AsS(OH)(HS)-          1.404e-006  1.276e-006    -5.853    -5.894    -0.041
   H3AsO3                3.368e-009  3.375e-009    -8.473    -8.472     0.001
   H2AsO3-               2.105e-011  1.914e-011   -10.677   -10.718    -0.041
   As3S4(HS)2-           5.654e-014  5.142e-014   -13.248   -13.289    -0.041
   H4AsO3+               2.295e-016  2.087e-016   -15.639   -15.680    -0.041
   HAsO3-2               4.472e-019  3.059e-019   -18.349   -18.514    -0.165
   AsO3-3                1.149e-027  4.889e-028   -26.940   -27.311    -0.371
As(5)           9.593e-018
   H2AsO4-               5.523e-018  5.023e-018   -17.258   -17.299    -0.041
   HAsO4-2               4.070e-018  2.783e-018   -17.390   -17.555    -0.165
   H3AsO4                1.249e-022  1.251e-022   -21.904   -21.903     0.001
   AsO4-3                1.173e-022  4.992e-023   -21.931   -22.302    -0.371
Ba              5.464e-007
   Ba+2                  5.261e-007  3.598e-007    -6.279    -6.444    -0.165
   BaHCO3+               1.999e-008  1.818e-008    -7.699    -7.741    -0.041
   BaCO3                 3.673e-010  3.680e-010    -9.435    -9.434     0.001
   BaSO4                 7.148e-012  7.162e-012   -11.146   -11.145     0.001
   BaOH+                 1.074e-013  9.763e-014   -12.969   -13.010    -0.041
C(-4)           7.643e-003
   CH4                   7.643e-003  7.658e-003    -2.117    -2.116     0.001
C(4)            7.416e-003
   HCO3-                 5.778e-003  5.270e-003    -2.238    -2.278    -0.040
   CO2                   1.477e-003  1.480e-003    -2.831    -2.830     0.001
   CaHCO3+               1.237e-004  1.125e-004    -3.908    -3.949    -0.041
   MnHCO3+               1.063e-005  9.665e-006    -4.974    -5.015    -0.041
   FeHCO3+               1.039e-005  9.445e-006    -4.984    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.120e-006  3.746e-006    -5.385    -5.426    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.860e-006  1.980e-006    -5.544    -5.703    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.841e-007  5.852e-007    -6.234    -6.233     0.001
   MgCO3                 1.146e-007  1.148e-007    -6.941    -6.940     0.001
   BaHCO3+               1.999e-008  1.818e-008    -7.699    -7.741    -0.041
   NaCO3-                8.005e-009  7.280e-009    -8.097    -8.138    -0.041
   BaCO3                 3.673e-010  3.680e-010    -9.435    -9.434     0.001
Ca              2.548e-003
   Ca+2                  2.419e-003  1.673e-003    -2.616    -2.776    -0.160
   CaHCO3+               1.237e-004  1.125e-004    -3.908    -3.949    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.323e-008  1.326e-008    -7.878    -7.877     0.001
   CaOH+                 2.445e-009  2.224e-009    -8.612    -8.653    -0.041
   CaHSO4+               1.066e-014  9.697e-015   -13.972   -14.013    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.964e-005    -4.006    -4.047    -0.042
   MnCl+                 8.263e-009  7.515e-009    -8.083    -8.124    -0.041
   FeCl+                 2.439e-009  2.218e-009    -8.613    -8.654    -0.041
   MnCl2                 2.935e-013  2.941e-013   -12.532   -12.532     0.001
   MnCl3-                7.983e-018  7.260e-018   -17.098   -17.139    -0.041



   FeCl+2                7.705e-025  5.270e-025   -24.113   -24.278    -0.165
   FeCl2+                2.321e-028  2.110e-028   -27.634   -27.676    -0.041
   FeCl3                 1.888e-033  1.892e-033   -32.724   -32.723     0.001
Fe(2)           8.200e-005
   Fe(HS)2               4.423e-005  4.431e-005    -4.354    -4.353     0.001
   Fe+2                  2.620e-005  1.792e-005    -4.582    -4.747    -0.165
   FeHCO3+               1.039e-005  9.445e-006    -4.984    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.795e-007  2.541e-007    -6.554    -6.595    -0.041
   FeOH+                 4.990e-008  4.538e-008    -7.302    -7.343    -0.041
   FeCl+                 2.439e-009  2.218e-009    -8.613    -8.654    -0.041
   FeSO4                 1.263e-010  1.266e-010    -9.898    -9.898     0.001
   Fe(OH)2               3.087e-012  3.093e-012   -11.510   -11.510     0.001
   Fe(OH)3-              1.012e-015  9.203e-016   -14.995   -15.036    -0.041
   FeHSO4+               1.142e-016  1.039e-016   -15.942   -15.984    -0.041
Fe(3)           5.707e-014
   Fe(OH)2+              2.935e-014  2.669e-014   -13.532   -13.574    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.211e-016  2.011e-016   -15.655   -15.697    -0.041
   FeOH+2                1.472e-017  1.007e-017   -16.832   -16.997    -0.165
   Fe+3                  4.576e-022  1.947e-022   -21.340   -21.711    -0.371
   FeCl+2                7.705e-025  5.270e-025   -24.113   -24.278    -0.165
   FeSO4+                9.322e-026  8.478e-026   -25.030   -25.072    -0.041
   FeCl2+                2.321e-028  2.110e-028   -27.634   -27.676    -0.041
   Fe(SO4)2-             8.100e-032  7.366e-032   -31.092   -31.133    -0.041
   FeHSO4+2              4.143e-032  2.834e-032   -31.383   -31.548    -0.165
   Fe2(OH)2+4            1.246e-032  2.727e-033   -31.905   -32.564    -0.660
   FeCl3                 1.888e-033  1.892e-033   -32.724   -32.723     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.787   -43.818    -1.031
H(0)            1.702e-009
   H2                    8.512e-010  8.528e-010    -9.070    -9.069     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 5.274e-012  4.796e-012   -11.278   -11.319    -0.041
Mg              9.158e-005
   Mg+2                  8.734e-005  6.075e-005    -4.059    -4.216    -0.158
   MgHCO3+               4.120e-006  3.746e-006    -5.385    -5.426    -0.041
   MgCO3                 1.146e-007  1.148e-007    -6.941    -6.940     0.001
   MgOH+                 1.942e-009  1.766e-009    -8.712    -8.753    -0.041
   MgSO4                 5.646e-010  5.656e-010    -9.248    -9.247     0.001
Mn(2)           4.396e-005
   Mn+2                  3.008e-005  2.058e-005    -4.522    -4.687    -0.165
   MnHCO3+               1.063e-005  9.665e-006    -4.974    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.263e-009  7.515e-009    -8.083    -8.124    -0.041
   MnOH+                 4.657e-009  4.235e-009    -8.332    -8.373    -0.041
   MnSO4                 1.451e-010  1.453e-010    -9.838    -9.838     0.001
   MnCl2                 2.935e-013  2.941e-013   -12.532   -12.532     0.001
   MnCl3-                7.983e-018  7.260e-018   -17.098   -17.139    -0.041
   Mn(OH)3-              1.842e-019  1.675e-019   -18.735   -18.776    -0.041
Mn(3)           1.700e-034
   Mn+3                  1.700e-034  7.233e-035   -33.770   -34.141    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.509   -83.674    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.961   -97.002    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.841e-007  5.852e-007    -6.234    -6.233     0.001
   NaCO3-                8.005e-009  7.280e-009    -8.097    -8.138    -0.041
   NaSO4-                4.322e-011  3.931e-011   -10.364   -10.406    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.243   -74.242     0.001
S(-2)           2.089e-004
   HS-                   5.792e-005  5.267e-005    -4.237    -4.278    -0.041
   H2S                   5.738e-005  5.749e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.423e-005  4.431e-005    -4.354    -4.353     0.001



   AsS(OH)(HS)-          1.404e-006  1.276e-006    -5.853    -5.894    -0.041
   Fe(HS)3-              2.795e-007  2.541e-007    -6.554    -6.595    -0.041
   S5-2                  1.468e-007  1.072e-007    -6.833    -6.970    -0.137
   S4-2                  8.690e-008  6.255e-008    -7.061    -7.204    -0.143
   S6-2                  7.499e-008  5.549e-008    -7.125    -7.256    -0.131
   S-2                   7.451e-011  5.096e-011   -10.128   -10.293    -0.165
   S3-2                  3.111e-011  2.204e-011   -10.507   -10.657    -0.150
   S2-2                  1.789e-012  1.251e-012   -11.747   -11.903    -0.155
   As3S4(HS)2-           5.654e-014  5.142e-014   -13.248   -13.289    -0.041
S(6)            7.176e-008
   SO4-2                 5.764e-008  3.972e-008    -7.239    -7.401    -0.162
   CaSO4                 1.323e-008  1.326e-008    -7.878    -7.877     0.001
   MgSO4                 5.646e-010  5.656e-010    -9.248    -9.247     0.001
   MnSO4                 1.451e-010  1.453e-010    -9.838    -9.838     0.001
   FeSO4                 1.263e-010  1.266e-010    -9.898    -9.898     0.001
   NaSO4-                4.322e-011  3.931e-011   -10.364   -10.406    -0.041
   BaSO4                 7.148e-012  7.162e-012   -11.146   -11.145     0.001
   KSO4-                 5.274e-012  4.796e-012   -11.278   -11.319    -0.041
   HSO4-                 5.301e-013  4.820e-013   -12.276   -12.317    -0.041
   CaHSO4+               1.066e-014  9.697e-015   -13.972   -14.013    -0.041
   FeHSO4+               1.142e-016  1.039e-016   -15.942   -15.984    -0.041
   FeSO4+                9.322e-026  8.478e-026   -25.030   -25.072    -0.041
   Fe(SO4)2-             8.100e-032  7.366e-032   -31.092   -31.133    -0.041
   FeHSO4+2              4.143e-032  2.834e-032   -31.383   -31.548    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.03  -43.81    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.82  -17.35  -12.53  As
Ba3(AsO4)2      -13.83  -63.94  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.33  -30.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.84  -43.67   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.07  -43.28   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.94  -42.22   -5.28  NaFe3(SO4)2(OH)6



JarositeH       -40.03  -45.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.77  -90.48   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.76  -12.09    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.76  -44.01  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 86.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.720e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.396e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.789e-002 -5.114e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.140e-005  3.140e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.993e-003  4.993e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.308e-004  Surface charge, eq

Hfo_s         
 2.394e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.548e-005       0.647  1.548e-005      -4.810
Hfo_sOMn+        6.512e-006       0.272  6.512e-006      -5.186
Hfo_sOFe+        1.598e-006       0.067  1.598e-006      -5.796
Hfo_sOH2+        2.412e-007       0.010  2.412e-007      -6.618
Hfo_sOH          9.917e-008       0.004  9.917e-008      -7.004
Hfo_sOHBa+2      1.029e-008       0.000  1.029e-008      -7.988
Hfo_sO-          9.342e-010       0.000  9.342e-010      -9.030

Hfo           
 7.308e-004  Surface charge, eq

Hfo_w         
 9.577e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.330e-004       0.661  6.330e-004      -3.199
Hfo_wOH          2.603e-004       0.272  2.603e-004      -3.585
Hfo_wOFe+        3.916e-005       0.041  3.916e-005      -4.407
Hfo_wOMn+        1.358e-005       0.014  1.358e-005      -4.867
Hfo_wOCa+        4.932e-006       0.005  4.931e-006      -5.307
Hfo_wOMg+        3.186e-006       0.003  3.185e-006      -5.497
Hfo_wO-          2.452e-006       0.003  2.452e-006      -5.610
Hfo_wOFeOH       8.448e-007       0.001  8.447e-007      -6.073
Hfo_wH2AsO3      2.260e-007       0.000  2.260e-007      -6.646
Hfo_wSO4-        7.684e-011       0.000  7.683e-011     -10.114
Hfo_wOHSO4-2     6.302e-011       0.000  6.302e-011     -10.201
Hfo_wOBa+        4.739e-011       0.000  4.739e-011     -10.324
Hfo_wOHAsO4-3    4.941e-016       0.000  4.941e-016     -15.306
Hfo_wHAsO4-      6.544e-017       0.000  6.544e-017     -16.184
Hfo_wH2AsO4      5.150e-018       0.000  5.150e-018     -17.288

Mno           
-2.829e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.213e-025       0.000  3.213e-025     -24.493
Mno_O3Ca         1.993e-026       0.000  1.993e-026     -25.700
Mno_O3-2         1.652e-026       0.000  1.652e-026     -25.782
Mno_O3HMn+       5.504e-027       0.000  5.503e-027     -26.259
Mno_O3H-         7.094e-028       0.000  7.094e-028     -27.149
Mno_O3Na-        3.458e-028       0.000  3.458e-028     -27.461
Mno_O3HCa+       2.979e-028       0.000  2.979e-028     -27.526
Mno_O3Mg         2.754e-028       0.000  2.753e-028     -27.560
Mno_O3Ba         9.015e-029       0.000  9.015e-029     -28.045
Mno_O3HMg+       2.787e-030       0.000  2.787e-030     -29.555
Mno_O3HBa+       2.410e-030       0.000  2.410e-030     -29.618



Mno_O3HNa        1.386e-030       0.000  1.386e-030     -29.858
Mno_O3H2         2.288e-032       0.000  2.287e-032     -31.641
Mno_O3H3+        1.974e-037       0.000  1.974e-037     -36.705
Mno_O3H3Cl       4.873e-040       0.000  4.873e-040     -39.312

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.407e-006  1.407e-006
Ba               5.464e-007  5.465e-007
C                1.514e-002  1.514e-002
Ca               2.547e-003  2.547e-003
Cl               9.873e-005  9.873e-005
Fe               8.199e-005  8.199e-005
K                1.893e-005  1.893e-005
Mg               9.158e-005  9.159e-005
Mn               4.393e-005  4.394e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.904      Charge balance
                                       pe  =  -3.945      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.289e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.098e-003
                       Total CO2 (mol/kg)  =  7.410e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.300e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.76
                               Iterations  =  47
                                  Total H  = 1.110524e+002
                                  Total O  = 5.552842e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.357e-007  1.247e-007    -6.868    -6.904    -0.037
   OH-                   8.823e-008  8.024e-008    -7.054    -7.096    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.407e-006
   AsS(OH)(HS)-          1.404e-006  1.277e-006    -5.853    -5.894    -0.041
   H3AsO3                3.371e-009  3.377e-009    -8.472    -8.471     0.001
   H2AsO3-               2.108e-011  1.917e-011   -10.676   -10.717    -0.041
   As3S4(HS)2-           5.647e-014  5.136e-014   -13.248   -13.289    -0.041
   H4AsO3+               2.295e-016  2.087e-016   -15.639   -15.681    -0.041
   HAsO3-2               4.483e-019  3.067e-019   -18.348   -18.513    -0.165
   AsO3-3                1.153e-027  4.906e-028   -26.938   -27.309    -0.371
As(5)           9.581e-018
   H2AsO4-               5.514e-018  5.015e-018   -17.259   -17.300    -0.041
   HAsO4-2               4.067e-018  2.782e-018   -17.391   -17.556    -0.165
   H3AsO4                1.246e-022  1.248e-022   -21.905   -21.904     0.001
   AsO4-3                1.173e-022  4.993e-023   -21.931   -22.302    -0.371
Ba              5.464e-007
   Ba+2                  5.261e-007  3.599e-007    -6.279    -6.444    -0.165
   BaHCO3+               1.998e-008  1.817e-008    -7.699    -7.741    -0.041
   BaCO3                 3.675e-010  3.682e-010    -9.435    -9.434     0.001
   BaSO4                 7.068e-012  7.082e-012   -11.151   -11.150     0.001
   BaOH+                 1.075e-013  9.774e-014   -12.969   -13.010    -0.041
C(-4)           7.728e-003
   CH4                   7.728e-003  7.743e-003    -2.112    -2.111     0.001
C(4)            7.410e-003



   HCO3-                 5.774e-003  5.267e-003    -2.239    -2.278    -0.040
   CO2                   1.475e-003  1.477e-003    -2.831    -2.831     0.001
   CaHCO3+               1.236e-004  1.124e-004    -3.908    -3.949    -0.041
   MnHCO3+               1.062e-005  9.656e-006    -4.974    -5.015    -0.041
   FeHCO3+               1.038e-005  9.436e-006    -4.984    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.117e-006  3.744e-006    -5.385    -5.427    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.860e-006  1.980e-006    -5.544    -5.703    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.837e-007  5.849e-007    -6.234    -6.233     0.001
   MgCO3                 1.146e-007  1.148e-007    -6.941    -6.940     0.001
   BaHCO3+               1.998e-008  1.817e-008    -7.699    -7.741    -0.041
   NaCO3-                8.007e-009  7.282e-009    -8.097    -8.138    -0.041
   BaCO3                 3.675e-010  3.682e-010    -9.435    -9.434     0.001
Ca              2.547e-003
   Ca+2                  2.418e-003  1.673e-003    -2.617    -2.777    -0.160
   CaHCO3+               1.236e-004  1.124e-004    -3.908    -3.949    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.308e-008  1.310e-008    -7.883    -7.883     0.001
   CaOH+                 2.447e-009  2.225e-009    -8.611    -8.653    -0.041
   CaHSO4+               1.053e-014  9.575e-015   -13.978   -14.019    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.965e-005    -4.006    -4.047    -0.042
   MnCl+                 8.261e-009  7.513e-009    -8.083    -8.124    -0.041
   FeCl+                 2.438e-009  2.217e-009    -8.613    -8.654    -0.041
   MnCl2                 2.934e-013  2.940e-013   -12.533   -12.532     0.001
   MnCl3-                7.982e-018  7.259e-018   -17.098   -17.139    -0.041
   FeCl+2                7.683e-025  5.256e-025   -24.114   -24.279    -0.165
   FeCl2+                2.314e-028  2.105e-028   -27.636   -27.677    -0.041
   FeCl3                 1.883e-033  1.887e-033   -32.725   -32.724     0.001
Fe(2)           8.199e-005
   Fe(HS)2               4.424e-005  4.432e-005    -4.354    -4.353     0.001
   Fe+2                  2.619e-005  1.792e-005    -4.582    -4.747    -0.165
   FeHCO3+               1.038e-005  9.436e-006    -4.984    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.796e-007  2.543e-007    -6.553    -6.595    -0.041
   FeOH+                 4.994e-008  4.541e-008    -7.302    -7.343    -0.041
   FeCl+                 2.438e-009  2.217e-009    -8.613    -8.654    -0.041
   FeSO4                 1.249e-010  1.251e-010    -9.904    -9.903     0.001
   Fe(OH)2               3.092e-012  3.098e-012   -11.510   -11.509     0.001
   Fe(OH)3-              1.015e-015  9.226e-016   -14.994   -15.035    -0.041
   FeHSO4+               1.128e-016  1.026e-016   -15.948   -15.989    -0.041
Fe(3)           5.704e-014
   Fe(OH)2+              2.932e-014  2.666e-014   -13.533   -13.574    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.213e-016  2.013e-016   -15.655   -15.696    -0.041
   FeOH+2                1.469e-017  1.005e-017   -16.833   -16.998    -0.165
   Fe+3                  4.562e-022  1.941e-022   -21.341   -21.712    -0.371
   FeCl+2                7.683e-025  5.256e-025   -24.114   -24.279    -0.165
   FeSO4+                9.190e-026  8.358e-026   -25.037   -25.078    -0.041
   FeCl2+                2.314e-028  2.105e-028   -27.636   -27.677    -0.041
   Fe(SO4)2-             7.895e-032  7.179e-032   -31.103   -31.144    -0.041
   FeHSO4+2              4.081e-032  2.791e-032   -31.389   -31.554    -0.165
   Fe2(OH)2+4            1.241e-032  2.717e-033   -31.906   -32.566    -0.660
   FeCl3                 1.883e-033  1.887e-033   -32.725   -32.724     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.789   -43.820    -1.031
H(0)            1.708e-009
   H2                    8.539e-010  8.555e-010    -9.069    -9.068     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 5.214e-012  4.742e-012   -11.283   -11.324    -0.041
Mg              9.158e-005
   Mg+2                  8.735e-005  6.076e-005    -4.059    -4.216    -0.158
   MgHCO3+               4.117e-006  3.744e-006    -5.385    -5.427    -0.041
   MgCO3                 1.146e-007  1.148e-007    -6.941    -6.940     0.001
   MgOH+                 1.944e-009  1.768e-009    -8.711    -8.752    -0.041



   MgSO4                 5.582e-010  5.593e-010    -9.253    -9.252     0.001
Mn(2)           4.393e-005
   Mn+2                  3.007e-005  2.057e-005    -4.522    -4.687    -0.165
   MnHCO3+               1.062e-005  9.656e-006    -4.974    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.261e-009  7.513e-009    -8.083    -8.124    -0.041
   MnOH+                 4.660e-009  4.238e-009    -8.332    -8.373    -0.041
   MnSO4                 1.434e-010  1.436e-010    -9.844    -9.843     0.001
   MnCl2                 2.934e-013  2.940e-013   -12.533   -12.532     0.001
   MnCl3-                7.982e-018  7.259e-018   -17.098   -17.139    -0.041
   Mn(OH)3-              1.846e-019  1.679e-019   -18.734   -18.775    -0.041
Mn(3)           1.695e-034
   Mn+3                  1.695e-034  7.213e-035   -33.771   -34.142    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.511   -83.675    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.963   -97.005    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.837e-007  5.849e-007    -6.234    -6.233     0.001
   NaCO3-                8.007e-009  7.282e-009    -8.097    -8.138    -0.041
   NaSO4-                4.273e-011  3.886e-011   -10.369   -10.410    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.246   -74.245     0.001
S(-2)           2.089e-004
   HS-                   5.793e-005  5.268e-005    -4.237    -4.278    -0.041
   H2S                   5.734e-005  5.745e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.424e-005  4.432e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          1.404e-006  1.277e-006    -5.853    -5.894    -0.041
   Fe(HS)3-              2.796e-007  2.543e-007    -6.553    -6.595    -0.041
   S5-2                  1.470e-007  1.073e-007    -6.833    -6.969    -0.137
   S4-2                  8.700e-008  6.262e-008    -7.060    -7.203    -0.143
   S6-2                  7.508e-008  5.556e-008    -7.125    -7.255    -0.131
   S-2                   7.459e-011  5.102e-011   -10.127   -10.292    -0.165
   S3-2                  3.115e-011  2.207e-011   -10.507   -10.656    -0.150
   S2-2                  1.791e-012  1.252e-012   -11.747   -11.902    -0.155
   As3S4(HS)2-           5.647e-014  5.136e-014   -13.248   -13.289    -0.041
S(6)            7.094e-008
   SO4-2                 5.698e-008  3.926e-008    -7.244    -7.406    -0.162
   CaSO4                 1.308e-008  1.310e-008    -7.883    -7.883     0.001
   MgSO4                 5.582e-010  5.593e-010    -9.253    -9.252     0.001
   MnSO4                 1.434e-010  1.436e-010    -9.844    -9.843     0.001
   FeSO4                 1.249e-010  1.251e-010    -9.904    -9.903     0.001
   NaSO4-                4.273e-011  3.886e-011   -10.369   -10.410    -0.041
   BaSO4                 7.068e-012  7.082e-012   -11.151   -11.150     0.001
   KSO4-                 5.214e-012  4.742e-012   -11.283   -11.324    -0.041
   HSO4-                 5.235e-013  4.761e-013   -12.281   -12.322    -0.041
   CaHSO4+               1.053e-014  9.575e-015   -13.978   -14.019    -0.041
   FeHSO4+               1.128e-016  1.026e-016   -15.948   -15.989    -0.041
   FeSO4+                9.190e-026  8.358e-026   -25.037   -25.078    -0.041
   Fe(SO4)2-             7.895e-032  7.179e-032   -31.103   -31.144    -0.041
   FeHSO4+2              4.081e-032  2.791e-032   -31.389   -31.554    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.04  -43.81    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.82  -17.35  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2



Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.33  -30.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.86  -43.69   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.08  -43.29   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.95  -42.23   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.04  -45.43   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.79  -90.50   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.76  -12.09    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.76  -44.01  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.64  -14.81   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 87.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.740e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.395e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.777e-002 -5.234e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.145e-005  3.145e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.113e-003  5.113e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.288e-004  Surface charge, eq

Hfo_s         
 2.388e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.544e-005       0.646  1.544e-005      -4.811
Hfo_sOMn+        6.499e-006       0.272  6.499e-006      -5.187
Hfo_sOFe+        1.595e-006       0.067  1.595e-006      -5.797
Hfo_sOH2+        2.403e-007       0.010  2.403e-007      -6.619
Hfo_sOH          9.892e-008       0.004  9.892e-008      -7.005
Hfo_sOHBa+2      1.027e-008       0.000  1.027e-008      -7.989
Hfo_sO-          9.327e-010       0.000  9.327e-010      -9.030

Hfo           
 7.288e-004  Surface charge, eq

Hfo_w         
 9.553e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.312e-004       0.661  6.312e-004      -3.200
Hfo_wOH          2.598e-004       0.272  2.598e-004      -3.585
Hfo_wOFe+        3.911e-005       0.041  3.910e-005      -4.408
Hfo_wOMn+        1.356e-005       0.014  1.356e-005      -4.868
Hfo_wOCa+        4.925e-006       0.005  4.925e-006      -5.308
Hfo_wOMg+        3.183e-006       0.003  3.183e-006      -5.497
Hfo_wO-          2.450e-006       0.003  2.450e-006      -5.611
Hfo_wOFeOH       8.444e-007       0.001  8.444e-007      -6.073
Hfo_wH2AsO3      2.257e-007       0.000  2.257e-007      -6.646
Hfo_wSO4-        7.575e-011       0.000  7.575e-011     -10.121
Hfo_wOHSO4-2     6.219e-011       0.000  6.219e-011     -10.206
Hfo_wOBa+        4.735e-011       0.000  4.735e-011     -10.325



Hfo_wOHAsO4-3    4.933e-016       0.000  4.933e-016     -15.307
Hfo_wHAsO4-      6.521e-017       0.000  6.521e-017     -16.186
Hfo_wH2AsO4      5.127e-018       0.000  5.127e-018     -17.290

Mno           
-2.572e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.920e-025       0.000  2.920e-025     -24.535
Mno_O3Ca         1.812e-026       0.000  1.812e-026     -25.742
Mno_O3-2         1.502e-026       0.000  1.502e-026     -25.823
Mno_O3HMn+       4.997e-027       0.000  4.997e-027     -26.301
Mno_O3H-         6.443e-028       0.000  6.443e-028     -27.191
Mno_O3Na-        3.144e-028       0.000  3.144e-028     -27.503
Mno_O3HCa+       2.705e-028       0.000  2.705e-028     -27.568
Mno_O3Mg         2.504e-028       0.000  2.503e-028     -27.601
Mno_O3Ba         8.197e-029       0.000  8.197e-029     -28.086
Mno_O3HMg+       2.532e-030       0.000  2.531e-030     -29.597
Mno_O3HBa+       2.189e-030       0.000  2.189e-030     -29.660
Mno_O3HNa        1.258e-030       0.000  1.258e-030     -29.900
Mno_O3H2         2.076e-032       0.000  2.076e-032     -31.683
Mno_O3H3+        1.789e-037       0.000  1.789e-037     -36.747
Mno_O3H3Cl       4.418e-040       0.000  4.418e-040     -39.355

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.408e-006  1.408e-006
Ba               5.465e-007  5.465e-007
C                1.522e-002  1.522e-002
Ca               2.546e-003  2.546e-003
Cl               9.873e-005  9.873e-005
Fe               8.198e-005  8.198e-005
K                1.893e-005  1.893e-005
Mg               9.159e-005  9.159e-005
Mn               4.391e-005  4.392e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.904      Charge balance
                                       pe  =  -3.946      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.285e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.094e-003
                       Total CO2 (mol/kg)  =  7.404e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.280e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.74
                               Iterations  =  34
                                  Total H  = 1.110529e+002
                                  Total O  = 5.552850e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.355e-007  1.246e-007    -6.868    -6.904    -0.037
   OH-                   8.831e-008  8.031e-008    -7.054    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000



As(3)           1.408e-006
   AsS(OH)(HS)-          1.404e-006  1.277e-006    -5.853    -5.894    -0.041
   H3AsO3                3.373e-009  3.379e-009    -8.472    -8.471     0.001
   H2AsO3-               2.111e-011  1.920e-011   -10.676   -10.717    -0.041
   As3S4(HS)2-           5.640e-014  5.130e-014   -13.249   -13.290    -0.041
   H4AsO3+               2.294e-016  2.086e-016   -15.639   -15.681    -0.041
   HAsO3-2               4.494e-019  3.074e-019   -18.347   -18.512    -0.165
   AsO3-3                1.157e-027  4.922e-028   -26.937   -27.308    -0.371
As(5)           9.569e-018
   H2AsO4-               5.505e-018  5.007e-018   -17.259   -17.300    -0.041
   HAsO4-2               4.064e-018  2.780e-018   -17.391   -17.556    -0.165
   H3AsO4                1.242e-022  1.245e-022   -21.906   -21.905     0.001
   AsO4-3                1.174e-022  4.994e-023   -21.931   -22.302    -0.371
Ba              5.465e-007
   Ba+2                  5.261e-007  3.599e-007    -6.279    -6.444    -0.165
   BaHCO3+               1.997e-008  1.816e-008    -7.700    -7.741    -0.041
   BaCO3                 3.676e-010  3.683e-010    -9.435    -9.434     0.001
   BaSO4                 6.989e-012  7.003e-012   -11.156   -11.155     0.001
   BaOH+                 1.076e-013  9.784e-014   -12.968   -13.009    -0.041
C(-4)           7.813e-003
   CH4                   7.813e-003  7.828e-003    -2.107    -2.106     0.001
C(4)            7.404e-003
   HCO3-                 5.770e-003  5.263e-003    -2.239    -2.279    -0.040
   CO2                   1.472e-003  1.475e-003    -2.832    -2.831     0.001
   CaHCO3+               1.234e-004  1.123e-004    -3.909    -3.950    -0.041
   MnHCO3+               1.061e-005  9.647e-006    -4.974    -5.016    -0.041
   FeHCO3+               1.037e-005  9.427e-006    -4.984    -5.026    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.115e-006  3.742e-006    -5.386    -5.427    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.861e-006  1.981e-006    -5.543    -5.703    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.834e-007  5.845e-007    -6.234    -6.233     0.001
   MgCO3                 1.146e-007  1.149e-007    -6.941    -6.940     0.001
   BaHCO3+               1.997e-008  1.816e-008    -7.700    -7.741    -0.041
   NaCO3-                8.010e-009  7.284e-009    -8.096    -8.138    -0.041
   BaCO3                 3.676e-010  3.683e-010    -9.435    -9.434     0.001
Ca              2.546e-003
   Ca+2                  2.417e-003  1.672e-003    -2.617    -2.777    -0.160
   CaHCO3+               1.234e-004  1.123e-004    -3.909    -3.950    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.293e-008  1.295e-008    -7.888    -7.888     0.001
   CaOH+                 2.448e-009  2.227e-009    -8.611    -8.652    -0.041
   CaHSO4+               1.040e-014  9.456e-015   -13.983   -14.024    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.965e-005    -4.006    -4.047    -0.042
   MnCl+                 8.259e-009  7.511e-009    -8.083    -8.124    -0.041
   FeCl+                 2.437e-009  2.217e-009    -8.613    -8.654    -0.041
   MnCl2                 2.934e-013  2.939e-013   -12.533   -12.532     0.001
   MnCl3-                7.980e-018  7.257e-018   -17.098   -17.139    -0.041
   FeCl+2                7.662e-025  5.241e-025   -24.116   -24.281    -0.165
   FeCl2+                2.308e-028  2.099e-028   -27.637   -27.678    -0.041
   FeCl3                 1.878e-033  1.882e-033   -32.726   -32.725     0.001
Fe(2)           8.198e-005
   Fe(HS)2               4.425e-005  4.433e-005    -4.354    -4.353     0.001
   Fe+2                  2.618e-005  1.791e-005    -4.582    -4.747    -0.165
   FeHCO3+               1.037e-005  9.427e-006    -4.984    -5.026    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.797e-007  2.544e-007    -6.553    -6.594    -0.041
   FeOH+                 4.997e-008  4.544e-008    -7.301    -7.343    -0.041
   FeCl+                 2.437e-009  2.217e-009    -8.613    -8.654    -0.041
   FeSO4                 1.234e-010  1.237e-010    -9.909    -9.908     0.001
   Fe(OH)2               3.097e-012  3.103e-012   -11.509   -11.508     0.001
   Fe(OH)3-              1.017e-015  9.249e-016   -14.993   -15.034    -0.041
   FeHSO4+               1.114e-016  1.013e-016   -15.953   -15.994    -0.041
Fe(3)           5.701e-014
   Fe(OH)2+              2.929e-014  2.664e-014   -13.533   -13.574    -0.041



   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.215e-016  2.015e-016   -15.655   -15.696    -0.041
   FeOH+2                1.466e-017  1.003e-017   -16.834   -16.999    -0.165
   Fe+3                  4.549e-022  1.936e-022   -21.342   -21.713    -0.371
   FeCl+2                7.662e-025  5.241e-025   -24.116   -24.281    -0.165
   FeSO4+                9.062e-026  8.241e-026   -25.043   -25.084    -0.041
   FeCl2+                2.308e-028  2.099e-028   -27.637   -27.678    -0.041
   Fe(SO4)2-             7.696e-032  6.999e-032   -31.114   -31.155    -0.041
   FeHSO4+2              4.020e-032  2.750e-032   -31.396   -31.561    -0.165
   Fe2(OH)2+4            1.236e-032  2.707e-033   -31.908   -32.568    -0.660
   FeCl3                 1.878e-033  1.882e-033   -32.726   -32.725     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.791   -43.822    -1.031
H(0)            1.713e-009
   H2                    8.565e-010  8.582e-010    -9.067    -9.066     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 5.155e-012  4.688e-012   -11.288   -11.329    -0.041
Mg              9.159e-005
   Mg+2                  8.735e-005  6.077e-005    -4.059    -4.216    -0.158
   MgHCO3+               4.115e-006  3.742e-006    -5.386    -5.427    -0.041
   MgCO3                 1.146e-007  1.149e-007    -6.941    -6.940     0.001
   MgOH+                 1.946e-009  1.770e-009    -8.711    -8.752    -0.041
   MgSO4                 5.520e-010  5.531e-010    -9.258    -9.257     0.001
Mn(2)           4.391e-005
   Mn+2                  3.006e-005  2.057e-005    -4.522    -4.687    -0.165
   MnHCO3+               1.061e-005  9.647e-006    -4.974    -5.016    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.259e-009  7.511e-009    -8.083    -8.124    -0.041
   MnOH+                 4.663e-009  4.241e-009    -8.331    -8.373    -0.041
   MnSO4                 1.417e-010  1.420e-010    -9.849    -9.848     0.001
   MnCl2                 2.934e-013  2.939e-013   -12.533   -12.532     0.001
   MnCl3-                7.980e-018  7.257e-018   -17.098   -17.139    -0.041
   Mn(OH)3-              1.851e-019  1.683e-019   -18.733   -18.774    -0.041
Mn(3)           1.690e-034
   Mn+3                  1.690e-034  7.193e-035   -33.772   -34.143    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.512   -83.677    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.966   -97.007    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.834e-007  5.845e-007    -6.234    -6.233     0.001
   NaCO3-                8.010e-009  7.284e-009    -8.096    -8.138    -0.041
   NaSO4-                4.225e-011  3.842e-011   -10.374   -10.415    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.248   -74.247     0.001
S(-2)           2.089e-004
   HS-                   5.795e-005  5.270e-005    -4.237    -4.278    -0.041
   H2S                   5.730e-005  5.741e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.425e-005  4.433e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          1.404e-006  1.277e-006    -5.853    -5.894    -0.041
   Fe(HS)3-              2.797e-007  2.544e-007    -6.553    -6.594    -0.041
   S5-2                  1.471e-007  1.075e-007    -6.832    -6.969    -0.136
   S4-2                  8.710e-008  6.270e-008    -7.060    -7.203    -0.143
   S6-2                  7.516e-008  5.562e-008    -7.124    -7.255    -0.131
   S-2                   7.467e-011  5.108e-011   -10.127   -10.292    -0.165
   S3-2                  3.118e-011  2.209e-011   -10.506   -10.656    -0.150
   S2-2                  1.793e-012  1.254e-012   -11.746   -11.902    -0.155
   As3S4(HS)2-           5.640e-014  5.130e-014   -13.249   -13.290    -0.041
S(6)            7.013e-008
   SO4-2                 5.633e-008  3.882e-008    -7.249    -7.411    -0.162
   CaSO4                 1.293e-008  1.295e-008    -7.888    -7.888     0.001
   MgSO4                 5.520e-010  5.531e-010    -9.258    -9.257     0.001
   MnSO4                 1.417e-010  1.420e-010    -9.849    -9.848     0.001
   FeSO4                 1.234e-010  1.237e-010    -9.909    -9.908     0.001
   NaSO4-                4.225e-011  3.842e-011   -10.374   -10.415    -0.041
   BaSO4                 6.989e-012  7.003e-012   -11.156   -11.155     0.001



   KSO4-                 5.155e-012  4.688e-012   -11.288   -11.329    -0.041
   HSO4-                 5.172e-013  4.703e-013   -12.286   -12.328    -0.041
   CaHSO4+               1.040e-014  9.456e-015   -13.983   -14.024    -0.041
   FeHSO4+               1.114e-016  1.013e-016   -15.953   -15.994    -0.041
   FeSO4+                9.062e-026  8.241e-026   -25.043   -25.084    -0.041
   Fe(SO4)2-             7.696e-032  6.999e-032   -31.114   -31.155    -0.041
   FeHSO4+2              4.020e-032  2.750e-032   -31.396   -31.561    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.04  -43.81    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.81  -17.35  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.32  -30.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.87  -43.70   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.09  -43.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.96  -42.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.05  -45.44   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.81  -90.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.77  -12.10    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2



O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.01  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 88.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.760e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.394e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.765e-002 -5.354e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.150e-005  3.150e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.233e-003  5.233e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.268e-004  Surface charge, eq

Hfo_s         
 2.382e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.539e-005       0.646  1.539e-005      -4.813
Hfo_sOMn+        6.487e-006       0.272  6.487e-006      -5.188
Hfo_sOFe+        1.592e-006       0.067  1.592e-006      -5.798
Hfo_sOH2+        2.395e-007       0.010  2.395e-007      -6.621
Hfo_sOH          9.867e-008       0.004  9.866e-008      -7.006



Hfo_sOHBa+2      1.024e-008       0.000  1.024e-008      -7.990
Hfo_sO-          9.311e-010       0.000  9.311e-010      -9.031

Hfo           
 7.268e-004  Surface charge, eq

Hfo_w         
 9.529e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.294e-004       0.661  6.294e-004      -3.201
Hfo_wOH          2.593e-004       0.272  2.593e-004      -3.586
Hfo_wOFe+        3.905e-005       0.041  3.905e-005      -4.408
Hfo_wOMn+        1.354e-005       0.014  1.354e-005      -4.868
Hfo_wOCa+        4.919e-006       0.005  4.918e-006      -5.308
Hfo_wOMg+        3.180e-006       0.003  3.180e-006      -5.498
Hfo_wO-          2.447e-006       0.003  2.447e-006      -5.611
Hfo_wOFeOH       8.441e-007       0.001  8.441e-007      -6.074
Hfo_wH2AsO3      2.254e-007       0.000  2.254e-007      -6.647
Hfo_wSO4-        7.470e-011       0.000  7.469e-011     -10.127
Hfo_wOHSO4-2     6.138e-011       0.000  6.138e-011     -10.212
Hfo_wOBa+        4.730e-011       0.000  4.730e-011     -10.325
Hfo_wOHAsO4-3    4.925e-016       0.000  4.924e-016     -15.308
Hfo_wHAsO4-      6.498e-017       0.000  6.498e-017     -16.187
Hfo_wH2AsO4      5.104e-018       0.000  5.104e-018     -17.292

Mno           
-1.242e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.409e-028       0.000  1.409e-028     -27.851
Mno_O3Ca         8.742e-030       0.000  8.742e-030     -29.058
Mno_O3-2         7.248e-030       0.000  7.248e-030     -29.140
Mno_O3HMn+       2.409e-030       0.000  2.409e-030     -29.618
Mno_O3H-         3.107e-031       0.000  3.107e-031     -30.508
Mno_O3Na-        1.517e-031       0.000  1.517e-031     -30.819
Mno_O3HCa+       1.304e-031       0.000  1.304e-031     -30.885
Mno_O3Mg         1.208e-031       0.000  1.208e-031     -30.918
Mno_O3Ba         3.957e-032       0.000  3.956e-032     -31.403
Mno_O3HMg+       1.221e-033       0.000  1.221e-033     -32.913
Mno_O3HBa+       1.056e-033       0.000  1.056e-033     -32.976
Mno_O3HNa        6.068e-034       0.000  6.068e-034     -33.217
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.613e-041       0.000  8.613e-041     -40.065
Mno_O3H3Cl       2.127e-043       0.000  2.127e-043     -42.672

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.408e-006  1.408e-006
Ba               5.465e-007  5.465e-007
C                1.530e-002  1.530e-002
Ca               2.545e-003  2.545e-003
Cl               9.873e-005  9.873e-005
Fe               8.197e-005  8.198e-005
K                1.893e-005  1.893e-005
Mg               9.159e-005  9.159e-005
Mn               4.389e-005  4.390e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.905      Charge balance
                                       pe  =  -3.947      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.282e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.090e-003
                       Total CO2 (mol/kg)  =  7.398e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.261e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.73
                               Iterations  =  32
                                  Total H  = 1.110535e+002
                                  Total O  = 5.552857e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.354e-007  1.245e-007    -6.868    -6.905    -0.037
   OH-                   8.839e-008  8.039e-008    -7.054    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.408e-006
   AsS(OH)(HS)-          1.404e-006  1.277e-006    -5.852    -5.894    -0.041
   H3AsO3                3.375e-009  3.381e-009    -8.472    -8.471     0.001
   H2AsO3-               2.114e-011  1.923e-011   -10.675   -10.716    -0.041
   As3S4(HS)2-           5.634e-014  5.124e-014   -13.249   -13.290    -0.041
   H4AsO3+               2.293e-016  2.086e-016   -15.640   -15.681    -0.041
   HAsO3-2               4.504e-019  3.082e-019   -18.346   -18.511    -0.165
   AsO3-3                1.160e-027  4.939e-028   -26.935   -27.306    -0.371
As(5)           9.557e-018
   H2AsO4-               5.497e-018  4.999e-018   -17.260   -17.301    -0.041
   HAsO4-2               4.061e-018  2.778e-018   -17.391   -17.556    -0.165
   H3AsO4                1.239e-022  1.242e-022   -21.907   -21.906     0.001
   AsO4-3                1.174e-022  4.995e-023   -21.930   -22.301    -0.371
Ba              5.465e-007
   Ba+2                  5.262e-007  3.600e-007    -6.279    -6.444    -0.165
   BaHCO3+               1.996e-008  1.815e-008    -7.700    -7.741    -0.041
   BaCO3                 3.678e-010  3.685e-010    -9.434    -9.434     0.001
   BaSO4                 6.913e-012  6.926e-012   -11.160   -11.160     0.001
   BaOH+                 1.077e-013  9.794e-014   -12.968   -13.009    -0.041
C(-4)           7.898e-003
   CH4                   7.898e-003  7.913e-003    -2.102    -2.102     0.001
C(4)            7.398e-003
   HCO3-                 5.766e-003  5.260e-003    -2.239    -2.279    -0.040
   CO2                   1.470e-003  1.473e-003    -2.833    -2.832     0.001
   CaHCO3+               1.233e-004  1.122e-004    -3.909    -3.950    -0.041
   MnHCO3+               1.060e-005  9.638e-006    -4.975    -5.016    -0.041
   FeHCO3+               1.036e-005  9.419e-006    -4.985    -5.026    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.113e-006  3.740e-006    -5.386    -5.427    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.862e-006  1.981e-006    -5.543    -5.703    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.830e-007  5.841e-007    -6.234    -6.233     0.001
   MgCO3                 1.147e-007  1.149e-007    -6.940    -6.940     0.001
   BaHCO3+               1.996e-008  1.815e-008    -7.700    -7.741    -0.041
   NaCO3-                8.012e-009  7.286e-009    -8.096    -8.137    -0.041
   BaCO3                 3.678e-010  3.685e-010    -9.434    -9.434     0.001
Ca              2.545e-003
   Ca+2                  2.416e-003  1.672e-003    -2.617    -2.777    -0.160
   CaHCO3+               1.233e-004  1.122e-004    -3.909    -3.950    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.278e-008  1.281e-008    -7.893    -7.893     0.001
   CaOH+                 2.450e-009  2.228e-009    -8.611    -8.652    -0.041
   CaHSO4+               1.027e-014  9.340e-015   -13.988   -14.030    -0.041
Cl              9.873e-005



   Cl-                   9.871e-005  8.965e-005    -4.006    -4.047    -0.042
   MnCl+                 8.256e-009  7.509e-009    -8.083    -8.124    -0.041
   FeCl+                 2.437e-009  2.216e-009    -8.613    -8.654    -0.041
   MnCl2                 2.933e-013  2.938e-013   -12.533   -12.532     0.001
   MnCl3-                7.978e-018  7.255e-018   -17.098   -17.139    -0.041
   FeCl+2                7.641e-025  5.227e-025   -24.117   -24.282    -0.165
   FeCl2+                2.302e-028  2.093e-028   -27.638   -27.679    -0.041
   FeCl3                 1.873e-033  1.877e-033   -32.727   -32.727     0.001
Fe(2)           8.197e-005
   Fe(HS)2               4.426e-005  4.434e-005    -4.354    -4.353     0.001
   Fe+2                  2.618e-005  1.791e-005    -4.582    -4.747    -0.165
   FeHCO3+               1.036e-005  9.419e-006    -4.985    -5.026    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.799e-007  2.545e-007    -6.553    -6.594    -0.041
   FeOH+                 5.000e-008  4.547e-008    -7.301    -7.342    -0.041
   FeCl+                 2.437e-009  2.216e-009    -8.613    -8.654    -0.041
   FeSO4                 1.220e-010  1.222e-010    -9.914    -9.913     0.001
   Fe(OH)2               3.102e-012  3.108e-012   -11.508   -11.508     0.001
   Fe(OH)3-              1.020e-015  9.272e-016   -14.992   -15.033    -0.041
   FeHSO4+               1.100e-016  1.000e-016   -15.959   -16.000    -0.041
Fe(3)           5.698e-014
   Fe(OH)2+              2.927e-014  2.662e-014   -13.534   -13.575    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.217e-016  2.016e-016   -15.654   -15.695    -0.041
   FeOH+2                1.463e-017  1.001e-017   -16.835   -17.000    -0.165
   Fe+3                  4.536e-022  1.931e-022   -21.343   -21.714    -0.371
   FeCl+2                7.641e-025  5.227e-025   -24.117   -24.282    -0.165
   FeSO4+                8.936e-026  8.127e-026   -25.049   -25.090    -0.041
   FeCl2+                2.302e-028  2.093e-028   -27.638   -27.679    -0.041
   Fe(SO4)2-             7.505e-032  6.826e-032   -31.125   -31.166    -0.041
   FeHSO4+2              3.960e-032  2.709e-032   -31.402   -31.567    -0.165
   Fe2(OH)2+4            1.231e-032  2.697e-033   -31.910   -32.569    -0.659
   FeCl3                 1.873e-033  1.877e-033   -32.727   -32.727     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.794   -43.824    -1.030
H(0)            1.718e-009
   H2                    8.592e-010  8.608e-010    -9.066    -9.065     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 5.098e-012  4.636e-012   -11.293   -11.334    -0.041
Mg              9.159e-005
   Mg+2                  8.736e-005  6.078e-005    -4.059    -4.216    -0.158
   MgHCO3+               4.113e-006  3.740e-006    -5.386    -5.427    -0.041
   MgCO3                 1.147e-007  1.149e-007    -6.940    -6.940     0.001
   MgOH+                 1.948e-009  1.772e-009    -8.710    -8.752    -0.041
   MgSO4                 5.459e-010  5.470e-010    -9.263    -9.262     0.001
Mn(2)           4.389e-005
   Mn+2                  3.005e-005  2.056e-005    -4.522    -4.687    -0.165
   MnHCO3+               1.060e-005  9.638e-006    -4.975    -5.016    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.256e-009  7.509e-009    -8.083    -8.124    -0.041
   MnOH+                 4.666e-009  4.244e-009    -8.331    -8.372    -0.041
   MnSO4                 1.401e-010  1.404e-010    -9.854    -9.853     0.001
   MnCl2                 2.933e-013  2.938e-013   -12.533   -12.532     0.001
   MnCl3-                7.978e-018  7.255e-018   -17.098   -17.139    -0.041
   Mn(OH)3-              1.855e-019  1.687e-019   -18.732   -18.773    -0.041
Mn(3)           1.685e-034
   Mn+3                  1.685e-034  7.173e-035   -33.773   -34.144    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.513   -83.678    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.968   -97.009    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.830e-007  5.841e-007    -6.234    -6.233     0.001
   NaCO3-                8.012e-009  7.286e-009    -8.096    -8.137    -0.041
   NaSO4-                4.178e-011  3.800e-011   -10.379   -10.420    -0.041
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.251   -74.250     0.001
S(-2)           2.089e-004
   HS-                   5.796e-005  5.271e-005    -4.237    -4.278    -0.041
   H2S                   5.727e-005  5.738e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.426e-005  4.434e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          1.404e-006  1.277e-006    -5.852    -5.894    -0.041
   Fe(HS)3-              2.799e-007  2.545e-007    -6.553    -6.594    -0.041
   S5-2                  1.473e-007  1.076e-007    -6.832    -6.968    -0.136
   S4-2                  8.720e-008  6.277e-008    -7.059    -7.202    -0.143
   S6-2                  7.524e-008  5.569e-008    -7.124    -7.254    -0.131
   S-2                   7.475e-011  5.114e-011   -10.126   -10.291    -0.165
   S3-2                  3.122e-011  2.212e-011   -10.506   -10.655    -0.150
   S2-2                  1.795e-012  1.255e-012   -11.746   -11.901    -0.155
   As3S4(HS)2-           5.634e-014  5.124e-014   -13.249   -13.290    -0.041
S(6)            6.934e-008
   SO4-2                 5.570e-008  3.839e-008    -7.254    -7.416    -0.162
   CaSO4                 1.278e-008  1.281e-008    -7.893    -7.893     0.001
   MgSO4                 5.459e-010  5.470e-010    -9.263    -9.262     0.001
   MnSO4                 1.401e-010  1.404e-010    -9.854    -9.853     0.001
   FeSO4                 1.220e-010  1.222e-010    -9.914    -9.913     0.001
   NaSO4-                4.178e-011  3.800e-011   -10.379   -10.420    -0.041
   BaSO4                 6.913e-012  6.926e-012   -11.160   -11.160     0.001
   KSO4-                 5.098e-012  4.636e-012   -11.293   -11.334    -0.041
   HSO4-                 5.109e-013  4.647e-013   -12.292   -12.333    -0.041
   CaHSO4+               1.027e-014  9.340e-015   -13.988   -14.030    -0.041
   FeHSO4+               1.100e-016  1.000e-016   -15.959   -16.000    -0.041
   FeSO4+                8.936e-026  8.127e-026   -25.049   -25.090    -0.041
   Fe(SO4)2-             7.505e-032  6.826e-032   -31.125   -31.166    -0.041
   FeHSO4+2              3.960e-032  2.709e-032   -31.402   -31.567    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.04  -43.81    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.81  -17.34  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.32  -30.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.88  -43.71   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.10  -43.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.97  -42.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.06  -45.45   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.82  -90.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.77  -12.10    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.65  -14.82   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 89.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.780e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.393e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.753e-002 -5.474e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.155e-005  3.155e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.353e-003  5.353e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.248e-004  Surface charge, eq

Hfo_s         
 2.376e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.535e-005       0.646  1.535e-005      -4.814
Hfo_sOMn+        6.475e-006       0.272  6.474e-006      -5.189
Hfo_sOFe+        1.589e-006       0.067  1.589e-006      -5.799
Hfo_sOH2+        2.387e-007       0.010  2.387e-007      -6.622
Hfo_sOH          9.841e-008       0.004  9.841e-008      -7.007
Hfo_sOHBa+2      1.022e-008       0.000  1.022e-008      -7.991
Hfo_sO-          9.296e-010       0.000  9.296e-010      -9.032

Hfo           
 7.248e-004  Surface charge, eq

Hfo_w         
 9.505e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.276e-004       0.660  6.276e-004      -3.202
Hfo_wOH          2.588e-004       0.272  2.588e-004      -3.587
Hfo_wOFe+        3.900e-005       0.041  3.900e-005      -4.409
Hfo_wOMn+        1.352e-005       0.014  1.352e-005      -4.869
Hfo_wOCa+        4.912e-006       0.005  4.912e-006      -5.309
Hfo_wOMg+        3.177e-006       0.003  3.177e-006      -5.498
Hfo_wO-          2.444e-006       0.003  2.444e-006      -5.612
Hfo_wOFeOH       8.437e-007       0.001  8.437e-007      -6.074
Hfo_wH2AsO3      2.251e-007       0.000  2.251e-007      -6.648
Hfo_wSO4-        7.366e-011       0.000  7.366e-011     -10.133
Hfo_wOHSO4-2     6.058e-011       0.000  6.058e-011     -10.218
Hfo_wOBa+        4.726e-011       0.000  4.726e-011     -10.326
Hfo_wOHAsO4-3    4.916e-016       0.000  4.916e-016     -15.308
Hfo_wHAsO4-      6.475e-017       0.000  6.475e-017     -16.189
Hfo_wH2AsO4      5.082e-018       0.000  5.082e-018     -17.294

Mno           
-2.627e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.979e-030       0.000  2.979e-030     -29.526
Mno_O3Ca         1.848e-031       0.000  1.848e-031     -30.733
Mno_O3-2         1.533e-031       0.000  1.533e-031     -30.814
Mno_O3HMn+       5.089e-032       0.000  5.089e-032     -31.293
Mno_O3H-         6.565e-033       0.000  6.565e-033     -32.183
Mno_O3Na-        3.209e-033       0.000  3.209e-033     -32.494
Mno_O3HCa+       2.755e-033       0.000  2.755e-033     -32.560
Mno_O3Mg         2.556e-033       0.000  2.556e-033     -32.592
Mno_O3Ba         8.369e-034       0.000  8.369e-034     -33.077
Mno_O3HMg+       2.580e-035       0.000  2.580e-035     -34.588
Mno_O3HBa+       2.231e-035       0.000  2.231e-035     -34.651
Mno_O3HNa        1.282e-035       0.000  1.282e-035     -34.892



Mno_O3H2         2.111e-037       0.000  2.111e-037     -36.675
Mno_O3H3+        1.817e-042       0.000  1.817e-042     -41.741
Mno_O3H3Cl       4.486e-045       0.000  4.486e-045     -44.348

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.408e-006  1.408e-006
Ba               5.465e-007  5.465e-007
C                1.537e-002  1.538e-002
Ca               2.544e-003  2.544e-003
Cl               9.873e-005  9.873e-005
Fe               8.197e-005  8.197e-005
K                1.893e-005  1.893e-005
Mg               9.159e-005  9.159e-005
Mn               4.387e-005  4.388e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.905      Charge balance
                                       pe  =  -3.948      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.278e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.086e-003
                       Total CO2 (mol/kg)  =  7.392e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.241e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.71
                               Iterations  =  59
                                  Total H  = 1.110540e+002
                                  Total O  = 5.552865e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.353e-007  1.244e-007    -6.869    -6.905    -0.037
   OH-                   8.847e-008  8.046e-008    -7.053    -7.094    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.408e-006
   AsS(OH)(HS)-          1.405e-006  1.278e-006    -5.852    -5.894    -0.041
   H3AsO3                3.377e-009  3.383e-009    -8.471    -8.471     0.001
   H2AsO3-               2.117e-011  1.926e-011   -10.674   -10.715    -0.041
   As3S4(HS)2-           5.628e-014  5.118e-014   -13.250   -13.291    -0.041
   H4AsO3+               2.293e-016  2.085e-016   -15.640   -15.681    -0.041
   HAsO3-2               4.515e-019  3.089e-019   -18.345   -18.510    -0.165
   AsO3-3                1.164e-027  4.955e-028   -26.934   -27.305    -0.371
As(5)           9.546e-018
   H2AsO4-               5.488e-018  4.991e-018   -17.261   -17.302    -0.041
   HAsO4-2               4.058e-018  2.776e-018   -17.392   -17.557    -0.165
   H3AsO4                1.236e-022  1.239e-022   -21.908   -21.907     0.001
   AsO4-3                1.174e-022  4.997e-023   -21.930   -22.301    -0.371
Ba              5.465e-007
   Ba+2                  5.262e-007  3.600e-007    -6.279    -6.444    -0.165
   BaHCO3+               1.994e-008  1.814e-008    -7.700    -7.741    -0.041
   BaCO3                 3.679e-010  3.686e-010    -9.434    -9.433     0.001
   BaSO4                 6.837e-012  6.850e-012   -11.165   -11.164     0.001
   BaOH+                 1.078e-013  9.804e-014   -12.967   -13.009    -0.041
C(-4)           7.983e-003
   CH4                   7.983e-003  7.998e-003    -2.098    -2.097     0.001
C(4)            7.392e-003
   HCO3-                 5.762e-003  5.257e-003    -2.239    -2.279    -0.040



   CO2                   1.468e-003  1.470e-003    -2.833    -2.833     0.001
   CaHCO3+               1.232e-004  1.121e-004    -3.909    -3.951    -0.041
   MnHCO3+               1.059e-005  9.630e-006    -4.975    -5.016    -0.041
   FeHCO3+               1.035e-005  9.410e-006    -4.985    -5.026    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.111e-006  3.739e-006    -5.386    -5.427    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.862e-006  1.982e-006    -5.543    -5.703    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.827e-007  5.838e-007    -6.235    -6.234     0.001
   MgCO3                 1.147e-007  1.150e-007    -6.940    -6.939     0.001
   BaHCO3+               1.994e-008  1.814e-008    -7.700    -7.741    -0.041
   NaCO3-                8.014e-009  7.288e-009    -8.096    -8.137    -0.041
   BaCO3                 3.679e-010  3.686e-010    -9.434    -9.433     0.001
Ca              2.544e-003
   Ca+2                  2.415e-003  1.671e-003    -2.617    -2.777    -0.160
   CaHCO3+               1.232e-004  1.121e-004    -3.909    -3.951    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.264e-008  1.266e-008    -7.898    -7.898     0.001
   CaOH+                 2.451e-009  2.229e-009    -8.611    -8.652    -0.041
   CaHSO4+               1.014e-014  9.226e-015   -13.994   -14.035    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.965e-005    -4.006    -4.047    -0.042
   MnCl+                 8.254e-009  7.507e-009    -8.083    -8.125    -0.041
   FeCl+                 2.436e-009  2.215e-009    -8.613    -8.655    -0.041
   MnCl2                 2.932e-013  2.938e-013   -12.533   -12.532     0.001
   MnCl3-                7.976e-018  7.254e-018   -17.098   -17.139    -0.041
   FeCl+2                7.620e-025  5.213e-025   -24.118   -24.283    -0.165
   FeCl2+                2.295e-028  2.088e-028   -27.639   -27.680    -0.041
   FeCl3                 1.868e-033  1.872e-033   -32.729   -32.728     0.001
Fe(2)           8.197e-005
   Fe(HS)2               4.427e-005  4.435e-005    -4.354    -4.353     0.001
   Fe+2                  2.617e-005  1.790e-005    -4.582    -4.747    -0.165
   FeHCO3+               1.035e-005  9.410e-006    -4.985    -5.026    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.800e-007  2.547e-007    -6.553    -6.594    -0.041
   FeOH+                 5.003e-008  4.550e-008    -7.301    -7.342    -0.041
   FeCl+                 2.436e-009  2.215e-009    -8.613    -8.655    -0.041
   FeSO4                 1.206e-010  1.209e-010    -9.919    -9.918     0.001
   Fe(OH)2               3.107e-012  3.113e-012   -11.508   -11.507     0.001
   Fe(OH)3-              1.022e-015  9.295e-016   -14.991   -15.032    -0.041
   FeHSO4+               1.087e-016  9.882e-017   -15.964   -16.005    -0.041
Fe(3)           5.696e-014
   Fe(OH)2+              2.924e-014  2.659e-014   -13.534   -13.575    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.219e-016  2.018e-016   -15.654   -15.695    -0.041
   FeOH+2                1.460e-017  9.992e-018   -16.836   -17.000    -0.165
   Fe+3                  4.523e-022  1.926e-022   -21.345   -21.715    -0.371
   FeCl+2                7.620e-025  5.213e-025   -24.118   -24.283    -0.165
   FeSO4+                8.814e-026  8.016e-026   -25.055   -25.096    -0.041
   FeCl2+                2.295e-028  2.088e-028   -27.639   -27.680    -0.041
   Fe(SO4)2-             7.321e-032  6.658e-032   -31.135   -31.177    -0.041
   FeHSO4+2              3.902e-032  2.670e-032   -31.409   -31.574    -0.165
   Fe2(OH)2+4            1.226e-032  2.687e-033   -31.911   -32.571    -0.659
   FeCl3                 1.868e-033  1.872e-033   -32.729   -32.728     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.796   -43.826    -1.030
H(0)            1.724e-009
   H2                    8.618e-010  8.635e-010    -9.065    -9.064     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 5.042e-012  4.585e-012   -11.297   -11.339    -0.041
Mg              9.159e-005
   Mg+2                  8.736e-005  6.078e-005    -4.059    -4.216    -0.158
   MgHCO3+               4.111e-006  3.739e-006    -5.386    -5.427    -0.041
   MgCO3                 1.147e-007  1.150e-007    -6.940    -6.939     0.001
   MgOH+                 1.950e-009  1.774e-009    -8.710    -8.751    -0.041
   MgSO4                 5.400e-010  5.410e-010    -9.268    -9.267     0.001



Mn(2)           4.387e-005
   Mn+2                  3.004e-005  2.055e-005    -4.522    -4.687    -0.165
   MnHCO3+               1.059e-005  9.630e-006    -4.975    -5.016    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.254e-009  7.507e-009    -8.083    -8.125    -0.041
   MnOH+                 4.669e-009  4.246e-009    -8.331    -8.372    -0.041
   MnSO4                 1.385e-010  1.388e-010    -9.859    -9.858     0.001
   MnCl2                 2.932e-013  2.938e-013   -12.533   -12.532     0.001
   MnCl3-                7.976e-018  7.254e-018   -17.098   -17.139    -0.041
   Mn(OH)3-              1.860e-019  1.691e-019   -18.731   -18.772    -0.041
Mn(3)           1.680e-034
   Mn+3                  1.680e-034  7.154e-035   -33.775   -34.145    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.514   -83.679    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.970   -97.012    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.827e-007  5.838e-007    -6.235    -6.234     0.001
   NaCO3-                8.014e-009  7.288e-009    -8.096    -8.137    -0.041
   NaSO4-                4.132e-011  3.758e-011   -10.384   -10.425    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.254   -74.253     0.001
S(-2)           2.089e-004
   HS-                   5.797e-005  5.272e-005    -4.237    -4.278    -0.041
   H2S                   5.723e-005  5.734e-005    -4.242    -4.242     0.001
   Fe(HS)2               4.427e-005  4.435e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          1.405e-006  1.278e-006    -5.852    -5.894    -0.041
   Fe(HS)3-              2.800e-007  2.547e-007    -6.553    -6.594    -0.041
   S5-2                  1.475e-007  1.077e-007    -6.831    -6.968    -0.136
   S4-2                  8.729e-008  6.284e-008    -7.059    -7.202    -0.143
   S6-2                  7.533e-008  5.575e-008    -7.123    -7.254    -0.131
   S-2                   7.483e-011  5.120e-011   -10.126   -10.291    -0.165
   S3-2                  3.125e-011  2.214e-011   -10.505   -10.655    -0.150
   S2-2                  1.797e-012  1.257e-012   -11.746   -11.901    -0.155
   As3S4(HS)2-           5.628e-014  5.118e-014   -13.250   -13.291    -0.041
S(6)            6.857e-008
   SO4-2                 5.508e-008  3.797e-008    -7.259    -7.421    -0.162
   CaSO4                 1.264e-008  1.266e-008    -7.898    -7.898     0.001
   MgSO4                 5.400e-010  5.410e-010    -9.268    -9.267     0.001
   MnSO4                 1.385e-010  1.388e-010    -9.859    -9.858     0.001
   FeSO4                 1.206e-010  1.209e-010    -9.919    -9.918     0.001
   NaSO4-                4.132e-011  3.758e-011   -10.384   -10.425    -0.041
   BaSO4                 6.837e-012  6.850e-012   -11.165   -11.164     0.001
   KSO4-                 5.042e-012  4.585e-012   -11.297   -11.339    -0.041
   HSO4-                 5.048e-013  4.591e-013   -12.297   -12.338    -0.041
   CaHSO4+               1.014e-014  9.226e-015   -13.994   -14.035    -0.041
   FeHSO4+               1.087e-016  9.882e-017   -15.964   -16.005    -0.041
   FeSO4+                8.814e-026  8.016e-026   -25.055   -25.096    -0.041
   Fe(SO4)2-             7.321e-032  6.658e-032   -31.135   -31.177    -0.041
   FeHSO4+2              3.902e-032  2.670e-032   -31.409   -31.574    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.04  -43.81    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.81  -17.34  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3



Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.32  -30.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.89  -43.72   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.11  -43.32   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.98  -42.26   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.84  -90.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.78  -12.11    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 90.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.392e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.741e-002 -5.594e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.160e-005  3.160e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.473e-003  5.473e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.228e-004  Surface charge, eq

Hfo_s         
 2.370e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.531e-005       0.646  1.531e-005      -4.815
Hfo_sOMn+        6.462e-006       0.273  6.462e-006      -5.190
Hfo_sOFe+        1.586e-006       0.067  1.586e-006      -5.800
Hfo_sOH2+        2.379e-007       0.010  2.378e-007      -6.624
Hfo_sOH          9.816e-008       0.004  9.816e-008      -7.008
Hfo_sOHBa+2      1.019e-008       0.000  1.019e-008      -7.992
Hfo_sO-          9.280e-010       0.000  9.280e-010      -9.032

Hfo           
 7.228e-004  Surface charge, eq

Hfo_w         
 9.481e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.258e-004       0.660  6.258e-004      -3.204
Hfo_wOH          2.583e-004       0.272  2.583e-004      -3.588
Hfo_wOFe+        3.895e-005       0.041  3.895e-005      -4.410
Hfo_wOMn+        1.351e-005       0.014  1.350e-005      -4.870
Hfo_wOCa+        4.905e-006       0.005  4.905e-006      -5.309
Hfo_wOMg+        3.174e-006       0.003  3.173e-006      -5.498
Hfo_wO-          2.442e-006       0.003  2.442e-006      -5.612
Hfo_wOFeOH       8.433e-007       0.001  8.433e-007      -6.074
Hfo_wH2AsO3      2.248e-007       0.000  2.248e-007      -6.648
Hfo_wSO4-        7.265e-011       0.000  7.264e-011     -10.139
Hfo_wOHSO4-2     5.980e-011       0.000  5.980e-011     -10.223
Hfo_wOBa+        4.721e-011       0.000  4.721e-011     -10.326
Hfo_wOHAsO4-3    4.908e-016       0.000  4.907e-016     -15.309



Hfo_wHAsO4-      6.453e-017       0.000  6.453e-017     -16.190
Hfo_wH2AsO4      5.060e-018       0.000  5.060e-018     -17.296

Mno           
-1.247e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.413e-028       0.000  1.413e-028     -27.850
Mno_O3Ca         8.768e-030       0.000  8.768e-030     -29.057
Mno_O3-2         7.274e-030       0.000  7.274e-030     -29.138
Mno_O3HMn+       2.412e-030       0.000  2.412e-030     -29.618
Mno_O3H-         3.112e-031       0.000  3.112e-031     -30.507
Mno_O3Na-        1.523e-031       0.000  1.523e-031     -30.817
Mno_O3HCa+       1.306e-031       0.000  1.306e-031     -30.884
Mno_O3Mg         1.213e-031       0.000  1.213e-031     -30.916
Mno_O3Ba         3.972e-032       0.000  3.972e-032     -31.401
Mno_O3HMg+       1.223e-033       0.000  1.223e-033     -32.912
Mno_O3HBa+       1.058e-033       0.000  1.058e-033     -32.976
Mno_O3HNa        6.079e-034       0.000  6.079e-034     -33.216
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.598e-041       0.000  8.597e-041     -40.066
Mno_O3H3Cl       2.123e-043       0.000  2.123e-043     -42.673

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.408e-006  1.409e-006
Ba               5.465e-007  5.466e-007
C                1.545e-002  1.545e-002
Ca               2.543e-003  2.543e-003
Cl               9.873e-005  9.873e-005
Fe               8.196e-005  8.196e-005
K                1.893e-005  1.893e-005
Mg               9.159e-005  9.160e-005
Mn               4.385e-005  4.386e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.906      Charge balance
                                       pe  =  -3.949      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.274e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.082e-003
                       Total CO2 (mol/kg)  =  7.385e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.221e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.69
                               Iterations  =  36
                                  Total H  = 1.110545e+002
                                  Total O  = 5.552873e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.352e-007  1.243e-007    -6.869    -6.906    -0.037
   OH-                   8.854e-008  8.053e-008    -7.053    -7.094    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.408e-006



   AsS(OH)(HS)-          1.405e-006  1.278e-006    -5.852    -5.893    -0.041
   H3AsO3                3.379e-009  3.385e-009    -8.471    -8.470     0.001
   H2AsO3-               2.121e-011  1.929e-011   -10.674   -10.715    -0.041
   As3S4(HS)2-           5.622e-014  5.113e-014   -13.250   -13.291    -0.041
   H4AsO3+               2.292e-016  2.084e-016   -15.640   -15.681    -0.041
   HAsO3-2               4.526e-019  3.096e-019   -18.344   -18.509    -0.165
   AsO3-3                1.168e-027  4.972e-028   -26.933   -27.304    -0.371
As(5)           9.535e-018
   H2AsO4-               5.480e-018  4.984e-018   -17.261   -17.302    -0.041
   HAsO4-2               4.055e-018  2.774e-018   -17.392   -17.557    -0.165
   H3AsO4                1.233e-022  1.236e-022   -21.909   -21.908     0.001
   AsO4-3                1.174e-022  4.998e-023   -21.930   -22.301    -0.371
Ba              5.465e-007
   Ba+2                  5.262e-007  3.601e-007    -6.279    -6.444    -0.165
   BaHCO3+               1.993e-008  1.813e-008    -7.700    -7.742    -0.041
   BaCO3                 3.680e-010  3.687e-010    -9.434    -9.433     0.001
   BaSO4                 6.764e-012  6.776e-012   -11.170   -11.169     0.001
   BaOH+                 1.079e-013  9.814e-014   -12.967   -13.008    -0.041
C(-4)           8.068e-003
   CH4                   8.068e-003  8.083e-003    -2.093    -2.092     0.001
C(4)            7.385e-003
   HCO3-                 5.759e-003  5.253e-003    -2.240    -2.280    -0.040
   CO2                   1.465e-003  1.468e-003    -2.834    -2.833     0.001
   CaHCO3+               1.231e-004  1.120e-004    -3.910    -3.951    -0.041
   MnHCO3+               1.058e-005  9.621e-006    -4.976    -5.017    -0.041
   FeHCO3+               1.034e-005  9.402e-006    -4.986    -5.027    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.109e-006  3.737e-006    -5.386    -5.428    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.863e-006  1.982e-006    -5.543    -5.703    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.823e-007  5.834e-007    -6.235    -6.234     0.001
   MgCO3                 1.148e-007  1.150e-007    -6.940    -6.939     0.001
   BaHCO3+               1.993e-008  1.813e-008    -7.700    -7.742    -0.041
   NaCO3-                8.016e-009  7.290e-009    -8.096    -8.137    -0.041
   BaCO3                 3.680e-010  3.687e-010    -9.434    -9.433     0.001
Ca              2.543e-003
   Ca+2                  2.415e-003  1.671e-003    -2.617    -2.777    -0.160
   CaHCO3+               1.231e-004  1.120e-004    -3.910    -3.951    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.250e-008  1.252e-008    -7.903    -7.902     0.001
   CaOH+                 2.453e-009  2.231e-009    -8.610    -8.652    -0.041
   CaHSO4+               1.002e-014  9.115e-015   -13.999   -14.040    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.965e-005    -4.006    -4.047    -0.042
   MnCl+                 8.252e-009  7.505e-009    -8.083    -8.125    -0.041
   FeCl+                 2.435e-009  2.215e-009    -8.613    -8.655    -0.041
   MnCl2                 2.932e-013  2.937e-013   -12.533   -12.532     0.001
   MnCl3-                7.974e-018  7.252e-018   -17.098   -17.140    -0.041
   FeCl+2                7.599e-025  5.199e-025   -24.119   -24.284    -0.165
   FeCl2+                2.289e-028  2.082e-028   -27.640   -27.681    -0.041
   FeCl3                 1.863e-033  1.867e-033   -32.730   -32.729     0.001
Fe(2)           8.196e-005
   Fe(HS)2               4.428e-005  4.436e-005    -4.354    -4.353     0.001
   Fe+2                  2.616e-005  1.790e-005    -4.582    -4.747    -0.165
   FeHCO3+               1.034e-005  9.402e-006    -4.986    -5.027    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.801e-007  2.548e-007    -6.553    -6.594    -0.041
   FeOH+                 5.006e-008  4.553e-008    -7.301    -7.342    -0.041
   FeCl+                 2.435e-009  2.215e-009    -8.613    -8.655    -0.041
   FeSO4                 1.193e-010  1.195e-010    -9.923    -9.923     0.001
   Fe(OH)2               3.111e-012  3.117e-012   -11.507   -11.506     0.001
   Fe(OH)3-              1.024e-015  9.317e-016   -14.990   -15.031    -0.041
   FeHSO4+               1.073e-016  9.763e-017   -15.969   -16.010    -0.041
Fe(3)           5.693e-014
   Fe(OH)2+              2.921e-014  2.657e-014   -13.534   -13.576    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001



   Fe(OH)4-              2.221e-016  2.020e-016   -15.653   -15.695    -0.041
   FeOH+2                1.458e-017  9.974e-018   -16.836   -17.001    -0.165
   Fe+3                  4.510e-022  1.920e-022   -21.346   -21.717    -0.371
   FeCl+2                7.599e-025  5.199e-025   -24.119   -24.284    -0.165
   FeSO4+                8.694e-026  7.907e-026   -25.061   -25.102    -0.041
   FeCl2+                2.289e-028  2.082e-028   -27.640   -27.681    -0.041
   Fe(SO4)2-             7.143e-032  6.496e-032   -31.146   -31.187    -0.041
   FeHSO4+2              3.846e-032  2.631e-032   -31.415   -31.580    -0.165
   Fe2(OH)2+4            1.222e-032  2.678e-033   -31.913   -32.572    -0.659
   FeCl3                 1.863e-033  1.867e-033   -32.730   -32.729     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.798   -43.828    -1.030
H(0)            1.729e-009
   H2                    8.644e-010  8.661e-010    -9.063    -9.062     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.987e-012  4.535e-012   -11.302   -11.343    -0.041
Mg              9.159e-005
   Mg+2                  8.737e-005  6.079e-005    -4.059    -4.216    -0.158
   MgHCO3+               4.109e-006  3.737e-006    -5.386    -5.428    -0.041
   MgCO3                 1.148e-007  1.150e-007    -6.940    -6.939     0.001
   MgOH+                 1.952e-009  1.776e-009    -8.709    -8.751    -0.041
   MgSO4                 5.341e-010  5.352e-010    -9.272    -9.272     0.001
Mn(2)           4.385e-005
   Mn+2                  3.003e-005  2.055e-005    -4.522    -4.687    -0.165
   MnHCO3+               1.058e-005  9.621e-006    -4.976    -5.017    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.252e-009  7.505e-009    -8.083    -8.125    -0.041
   MnOH+                 4.672e-009  4.249e-009    -8.331    -8.372    -0.041
   MnSO4                 1.370e-010  1.372e-010    -9.863    -9.863     0.001
   MnCl2                 2.932e-013  2.937e-013   -12.533   -12.532     0.001
   MnCl3-                7.974e-018  7.252e-018   -17.098   -17.140    -0.041
   Mn(OH)3-              1.864e-019  1.695e-019   -18.730   -18.771    -0.041
Mn(3)           1.676e-034
   Mn+3                  1.676e-034  7.135e-035   -33.776   -34.147    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.516   -83.680    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.973   -97.014    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.823e-007  5.834e-007    -6.235    -6.234     0.001
   NaCO3-                8.016e-009  7.290e-009    -8.096    -8.137    -0.041
   NaSO4-                4.087e-011  3.717e-011   -10.389   -10.430    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.256   -74.255     0.001
S(-2)           2.089e-004
   HS-                   5.799e-005  5.274e-005    -4.237    -4.278    -0.041
   H2S                   5.719e-005  5.730e-005    -4.243    -4.242     0.001
   Fe(HS)2               4.428e-005  4.436e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          1.405e-006  1.278e-006    -5.852    -5.893    -0.041
   Fe(HS)3-              2.801e-007  2.548e-007    -6.553    -6.594    -0.041
   S5-2                  1.476e-007  1.078e-007    -6.831    -6.967    -0.136
   S4-2                  8.739e-008  6.291e-008    -7.059    -7.201    -0.143
   S6-2                  7.541e-008  5.581e-008    -7.123    -7.253    -0.131
   S-2                   7.491e-011  5.126e-011   -10.125   -10.290    -0.165
   S3-2                  3.128e-011  2.217e-011   -10.505   -10.654    -0.150
   S2-2                  1.799e-012  1.258e-012   -11.745   -11.900    -0.155
   As3S4(HS)2-           5.622e-014  5.113e-014   -13.250   -13.291    -0.041
S(6)            6.782e-008
   SO4-2                 5.448e-008  3.755e-008    -7.264    -7.425    -0.162
   CaSO4                 1.250e-008  1.252e-008    -7.903    -7.902     0.001
   MgSO4                 5.341e-010  5.352e-010    -9.272    -9.272     0.001
   MnSO4                 1.370e-010  1.372e-010    -9.863    -9.863     0.001
   FeSO4                 1.193e-010  1.195e-010    -9.923    -9.923     0.001
   NaSO4-                4.087e-011  3.717e-011   -10.389   -10.430    -0.041
   BaSO4                 6.764e-012  6.776e-012   -11.170   -11.169     0.001
   KSO4-                 4.987e-012  4.535e-012   -11.302   -11.343    -0.041



   HSO4-                 4.989e-013  4.537e-013   -12.302   -12.343    -0.041
   CaHSO4+               1.002e-014  9.115e-015   -13.999   -14.040    -0.041
   FeHSO4+               1.073e-016  9.763e-017   -15.969   -16.010    -0.041
   FeSO4+                8.694e-026  7.907e-026   -25.061   -25.102    -0.041
   Fe(SO4)2-             7.143e-032  6.496e-032   -31.146   -31.187    -0.041
   FeHSO4+2              3.846e-032  2.631e-032   -31.415   -31.580    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.04  -43.82    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.81  -17.34  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.32  -30.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.90  -43.73   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.12  -43.33   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.99  -42.27   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.08  -45.47   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.86  -90.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.78  -12.11    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.26   -2.89  O2



Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.66  -14.83   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 91.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.820e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.04   43.60   9.340e-005           0 -9.340e-005
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.391e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.729e-002 -5.714e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  3.165e-005  3.165e-005
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  5.593e-003  5.593e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.208e-004  Surface charge, eq

Hfo_s         
 2.364e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.526e-005       0.646  1.526e-005      -4.816
Hfo_sOMn+        6.449e-006       0.273  6.449e-006      -5.190
Hfo_sOFe+        1.583e-006       0.067  1.583e-006      -5.800
Hfo_sOH2+        2.370e-007       0.010  2.370e-007      -6.625
Hfo_sOH          9.791e-008       0.004  9.791e-008      -7.009
Hfo_sOHBa+2      1.017e-008       0.000  1.017e-008      -7.993



Hfo_sO-          9.265e-010       0.000  9.264e-010      -9.033

Hfo           
 7.208e-004  Surface charge, eq

Hfo_w         
 9.457e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.240e-004       0.660  6.240e-004      -3.205
Hfo_wOH          2.578e-004       0.273  2.577e-004      -3.589
Hfo_wOFe+        3.890e-005       0.041  3.889e-005      -4.410
Hfo_wOMn+        1.349e-005       0.014  1.349e-005      -4.870
Hfo_wOCa+        4.899e-006       0.005  4.898e-006      -5.310
Hfo_wOMg+        3.170e-006       0.003  3.170e-006      -5.499
Hfo_wO-          2.439e-006       0.003  2.439e-006      -5.613
Hfo_wOFeOH       8.429e-007       0.001  8.429e-007      -6.074
Hfo_wH2AsO3      2.245e-007       0.000  2.245e-007      -6.649
Hfo_wSO4-        7.166e-011       0.000  7.165e-011     -10.145
Hfo_wOHSO4-2     5.904e-011       0.000  5.903e-011     -10.229
Hfo_wOBa+        4.717e-011       0.000  4.716e-011     -10.326
Hfo_wOHAsO4-3    4.899e-016       0.000  4.899e-016     -15.310
Hfo_wHAsO4-      6.430e-017       0.000  6.430e-017     -16.192
Hfo_wH2AsO4      5.038e-018       0.000  5.037e-018     -17.298

Mno           
-1.249e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.415e-028       0.000  1.415e-028     -27.849
Mno_O3Ca         8.782e-030       0.000  8.781e-030     -29.056
Mno_O3-2         7.287e-030       0.000  7.287e-030     -29.137
Mno_O3HMn+       2.414e-030       0.000  2.413e-030     -29.617
Mno_O3H-         3.115e-031       0.000  3.115e-031     -30.507
Mno_O3Na-        1.526e-031       0.000  1.526e-031     -30.817
Mno_O3HCa+       1.307e-031       0.000  1.307e-031     -30.884
Mno_O3Mg         1.215e-031       0.000  1.215e-031     -30.915
Mno_O3Ba         3.979e-032       0.000  3.979e-032     -31.400
Mno_O3HMg+       1.225e-033       0.000  1.224e-033     -32.912
Mno_O3HBa+       1.059e-033       0.000  1.059e-033     -32.975
Mno_O3HNa        6.085e-034       0.000  6.085e-034     -33.216
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.590e-041       0.000  8.590e-041     -40.066
Mno_O3H3Cl       2.121e-043       0.000  2.121e-043     -42.673

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.409e-006  1.409e-006
Ba               5.466e-007  5.466e-007
C                1.553e-002  1.553e-002
Ca               2.542e-003  2.542e-003
Cl               9.873e-005  9.873e-005
Fe               8.195e-005  8.195e-005
K                1.893e-005  1.893e-005
Mg               9.160e-005  9.160e-005
Mn               4.384e-005  4.384e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.906      Charge balance



                                       pe  =  -3.950      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.271e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.078e-003
                       Total CO2 (mol/kg)  =  7.379e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.201e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.68
                               Iterations  =  31
                                  Total H  = 1.110550e+002
                                  Total O  = 5.552880e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.351e-007  1.242e-007    -6.869    -6.906    -0.037
   OH-                   8.862e-008  8.060e-008    -7.052    -7.094    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.409e-006
   AsS(OH)(HS)-          1.405e-006  1.278e-006    -5.852    -5.893    -0.041
   H3AsO3                3.381e-009  3.388e-009    -8.471    -8.470     0.001
   H2AsO3-               2.124e-011  1.931e-011   -10.673   -10.714    -0.041
   As3S4(HS)2-           5.616e-014  5.107e-014   -13.251   -13.292    -0.041
   H4AsO3+               2.291e-016  2.084e-016   -15.640   -15.681    -0.041
   HAsO3-2               4.536e-019  3.104e-019   -18.343   -18.508    -0.165
   AsO3-3                1.171e-027  4.988e-028   -26.931   -27.302    -0.371
As(5)           9.524e-018
   H2AsO4-               5.471e-018  4.976e-018   -17.262   -17.303    -0.041
   HAsO4-2               4.052e-018  2.773e-018   -17.392   -17.557    -0.165
   H3AsO4                1.230e-022  1.233e-022   -21.910   -21.909     0.001
   AsO4-3                1.174e-022  4.999e-023   -21.930   -22.301    -0.371
Ba              5.466e-007
   Ba+2                  5.263e-007  3.601e-007    -6.279    -6.444    -0.165
   BaHCO3+               1.992e-008  1.812e-008    -7.701    -7.742    -0.041
   BaCO3                 3.682e-010  3.689e-010    -9.434    -9.433     0.001
   BaSO4                 6.691e-012  6.704e-012   -11.174   -11.174     0.001
   BaOH+                 1.080e-013  9.824e-014   -12.967   -13.008    -0.041
C(-4)           8.153e-003
   CH4                   8.153e-003  8.169e-003    -2.089    -2.088     0.001
C(4)            7.379e-003
   HCO3-                 5.755e-003  5.250e-003    -2.240    -2.280    -0.040
   CO2                   1.463e-003  1.466e-003    -2.835    -2.834     0.001
   CaHCO3+               1.230e-004  1.119e-004    -3.910    -3.951    -0.041
   MnHCO3+               1.057e-005  9.613e-006    -4.976    -5.017    -0.041
   FeHCO3+               1.033e-005  9.394e-006    -4.986    -5.027    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.106e-006  3.735e-006    -5.387    -5.428    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.863e-006  1.983e-006    -5.543    -5.703    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.820e-007  5.831e-007    -6.235    -6.234     0.001
   MgCO3                 1.148e-007  1.150e-007    -6.940    -6.939     0.001
   BaHCO3+               1.992e-008  1.812e-008    -7.701    -7.742    -0.041
   NaCO3-                8.018e-009  7.292e-009    -8.096    -8.137    -0.041
   BaCO3                 3.682e-010  3.689e-010    -9.434    -9.433     0.001
Ca              2.542e-003
   Ca+2                  2.414e-003  1.671e-003    -2.617    -2.777    -0.160
   CaHCO3+               1.230e-004  1.119e-004    -3.910    -3.951    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.236e-008  1.238e-008    -7.908    -7.907     0.001
   CaOH+                 2.454e-009  2.232e-009    -8.610    -8.651    -0.041
   CaHSO4+               9.903e-015  9.006e-015   -14.004   -14.045    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.965e-005    -4.006    -4.047    -0.042



   MnCl+                 8.250e-009  7.503e-009    -8.084    -8.125    -0.041
   FeCl+                 2.435e-009  2.214e-009    -8.614    -8.655    -0.041
   MnCl2                 2.931e-013  2.936e-013   -12.533   -12.532     0.001
   MnCl3-                7.972e-018  7.251e-018   -17.098   -17.140    -0.041
   FeCl+2                7.579e-025  5.186e-025   -24.120   -24.285    -0.165
   FeCl2+                2.283e-028  2.077e-028   -27.641   -27.683    -0.041
   FeCl3                 1.858e-033  1.862e-033   -32.731   -32.730     0.001
Fe(2)           8.195e-005
   Fe(HS)2               4.429e-005  4.438e-005    -4.354    -4.353     0.001
   Fe+2                  2.615e-005  1.789e-005    -4.583    -4.747    -0.165
   FeHCO3+               1.033e-005  9.394e-006    -4.986    -5.027    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.803e-007  2.549e-007    -6.552    -6.594    -0.041
   FeOH+                 5.009e-008  4.556e-008    -7.300    -7.341    -0.041
   FeCl+                 2.435e-009  2.214e-009    -8.614    -8.655    -0.041
   FeSO4                 1.180e-010  1.182e-010    -9.928    -9.927     0.001
   Fe(OH)2               3.116e-012  3.122e-012   -11.506   -11.506     0.001
   Fe(OH)3-              1.027e-015  9.339e-016   -14.989   -15.030    -0.041
   FeHSO4+               1.061e-016  9.647e-017   -15.974   -16.016    -0.041
Fe(3)           5.690e-014
   Fe(OH)2+              2.919e-014  2.655e-014   -13.535   -13.576    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.223e-016  2.022e-016   -15.653   -15.694    -0.041
   FeOH+2                1.455e-017  9.957e-018   -16.837   -17.002    -0.165
   Fe+3                  4.498e-022  1.915e-022   -21.347   -21.718    -0.371
   FeCl+2                7.579e-025  5.186e-025   -24.120   -24.285    -0.165
   FeSO4+                8.578e-026  7.801e-026   -25.067   -25.108    -0.041
   FeCl2+                2.283e-028  2.077e-028   -27.641   -27.683    -0.041
   Fe(SO4)2-             6.971e-032  6.340e-032   -31.157   -31.198    -0.041
   FeHSO4+2              3.791e-032  2.594e-032   -31.421   -31.586    -0.165
   Fe2(OH)2+4            1.217e-032  2.668e-033   -31.915   -32.574    -0.659
   FeCl3                 1.858e-033  1.862e-033   -32.731   -32.730     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.800   -43.830    -1.030
H(0)            1.734e-009
   H2                    8.670e-010  8.687e-010    -9.062    -9.061     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.933e-012  4.486e-012   -11.307   -11.348    -0.041
Mg              9.160e-005
   Mg+2                  8.737e-005  6.080e-005    -4.059    -4.216    -0.157
   MgHCO3+               4.106e-006  3.735e-006    -5.387    -5.428    -0.041
   MgCO3                 1.148e-007  1.150e-007    -6.940    -6.939     0.001
   MgOH+                 1.954e-009  1.777e-009    -8.709    -8.750    -0.041
   MgSO4                 5.284e-010  5.294e-010    -9.277    -9.276     0.001
Mn(2)           4.384e-005
   Mn+2                  3.002e-005  2.054e-005    -4.523    -4.687    -0.165
   MnHCO3+               1.057e-005  9.613e-006    -4.976    -5.017    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.250e-009  7.503e-009    -8.084    -8.125    -0.041
   MnOH+                 4.675e-009  4.252e-009    -8.330    -8.371    -0.041
   MnSO4                 1.355e-010  1.357e-010    -9.868    -9.867     0.001
   MnCl2                 2.931e-013  2.936e-013   -12.533   -12.532     0.001
   MnCl3-                7.972e-018  7.251e-018   -17.098   -17.140    -0.041
   Mn(OH)3-              1.869e-019  1.699e-019   -18.729   -18.770    -0.041
Mn(3)           1.671e-034
   Mn+3                  1.671e-034  7.116e-035   -33.777   -34.148    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.517   -83.682    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.975   -97.016    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.820e-007  5.831e-007    -6.235    -6.234     0.001
   NaCO3-                8.018e-009  7.292e-009    -8.096    -8.137    -0.041
   NaSO4-                4.043e-011  3.677e-011   -10.393   -10.435    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.259   -74.258     0.001



S(-2)           2.089e-004
   HS-                   5.800e-005  5.275e-005    -4.237    -4.278    -0.041
   H2S                   5.716e-005  5.727e-005    -4.243    -4.242     0.001
   Fe(HS)2               4.429e-005  4.438e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          1.405e-006  1.278e-006    -5.852    -5.893    -0.041
   Fe(HS)3-              2.803e-007  2.549e-007    -6.552    -6.594    -0.041
   S5-2                  1.478e-007  1.080e-007    -6.830    -6.967    -0.136
   S4-2                  8.748e-008  6.298e-008    -7.058    -7.201    -0.143
   S6-2                  7.549e-008  5.588e-008    -7.122    -7.253    -0.131
   S-2                   7.499e-011  5.131e-011   -10.125   -10.290    -0.165
   S3-2                  3.132e-011  2.219e-011   -10.504   -10.654    -0.150
   S2-2                  1.801e-012  1.260e-012   -11.745   -11.900    -0.155
   As3S4(HS)2-           5.616e-014  5.107e-014   -13.251   -13.292    -0.041
S(6)            6.708e-008
   SO4-2                 5.388e-008  3.715e-008    -7.269    -7.430    -0.162
   CaSO4                 1.236e-008  1.238e-008    -7.908    -7.907     0.001
   MgSO4                 5.284e-010  5.294e-010    -9.277    -9.276     0.001
   MnSO4                 1.355e-010  1.357e-010    -9.868    -9.867     0.001
   FeSO4                 1.180e-010  1.182e-010    -9.928    -9.927     0.001
   NaSO4-                4.043e-011  3.677e-011   -10.393   -10.435    -0.041
   BaSO4                 6.691e-012  6.704e-012   -11.174   -11.174     0.001
   KSO4-                 4.933e-012  4.486e-012   -11.307   -11.348    -0.041
   HSO4-                 4.930e-013  4.484e-013   -12.307   -12.348    -0.041
   CaHSO4+               9.903e-015  9.006e-015   -14.004   -14.045    -0.041
   FeHSO4+               1.061e-016  9.647e-017   -15.974   -16.016    -0.041
   FeSO4+                8.578e-026  7.801e-026   -25.067   -25.108    -0.041
   Fe(SO4)2-             6.971e-032  6.340e-032   -31.157   -31.198    -0.041
   FeHSO4+2              3.791e-032  2.594e-032   -31.421   -31.586    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.05  -43.82    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.80  -17.34  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -28.57   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.24    9.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.63  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4



Hydromagnesite  -21.32  -30.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.91  -43.74   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.13  -43.34   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.00  -42.28   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.09  -45.48   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.87  -90.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.79  -12.12    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -2.67  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 92.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.840e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.390e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.717e-002 -5.834e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.170e-005  3.170e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.713e-003  5.713e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.189e-004  Surface charge, eq

Hfo_s         
 2.358e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.522e-005       0.645  1.522e-005      -4.818
Hfo_sOMn+        6.437e-006       0.273  6.437e-006      -5.191
Hfo_sOFe+        1.580e-006       0.067  1.580e-006      -5.801
Hfo_sOH2+        2.362e-007       0.010  2.362e-007      -6.627
Hfo_sOH          9.766e-008       0.004  9.765e-008      -7.010
Hfo_sOHBa+2      1.014e-008       0.000  1.014e-008      -7.994
Hfo_sO-          9.249e-010       0.000  9.248e-010      -9.034

Hfo           
 7.189e-004  Surface charge, eq

Hfo_w         
 9.433e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.222e-004       0.660  6.222e-004      -3.206
Hfo_wOH          2.572e-004       0.273  2.572e-004      -3.590
Hfo_wOFe+        3.884e-005       0.041  3.884e-005      -4.411
Hfo_wOMn+        1.347e-005       0.014  1.347e-005      -4.871
Hfo_wOCa+        4.892e-006       0.005  4.892e-006      -5.311
Hfo_wOMg+        3.167e-006       0.003  3.167e-006      -5.499
Hfo_wO-          2.436e-006       0.003  2.436e-006      -5.613
Hfo_wOFeOH       8.424e-007       0.001  8.424e-007      -6.074
Hfo_wH2AsO3      2.242e-007       0.000  2.242e-007      -6.649
Hfo_wSO4-        7.069e-011       0.000  7.068e-011     -10.151
Hfo_wOHSO4-2     5.829e-011       0.000  5.829e-011     -10.234
Hfo_wOBa+        4.712e-011       0.000  4.712e-011     -10.327
Hfo_wOHAsO4-3    4.890e-016       0.000  4.890e-016     -15.311
Hfo_wHAsO4-      6.408e-017       0.000  6.408e-017     -16.193
Hfo_wH2AsO4      5.016e-018       0.000  5.016e-018     -17.300

Mno           
-3.289e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.725e-025       0.000  3.725e-025     -24.429
Mno_O3Ca         2.311e-026       0.000  2.311e-026     -25.636
Mno_O3-2         1.918e-026       0.000  1.918e-026     -25.717
Mno_O3HMn+       6.347e-027       0.000  6.347e-027     -26.197
Mno_O3H-         8.194e-028       0.000  8.194e-028     -27.087
Mno_O3Na-        4.016e-028       0.000  4.016e-028     -27.396
Mno_O3HCa+       3.436e-028       0.000  3.436e-028     -27.464



Mno_O3Mg         3.200e-028       0.000  3.200e-028     -27.495
Mno_O3Ba         1.048e-028       0.000  1.048e-028     -27.980
Mno_O3HMg+       3.221e-030       0.000  3.221e-030     -29.492
Mno_O3HBa+       2.786e-030       0.000  2.786e-030     -29.555
Mno_O3HNa        1.601e-030       0.000  1.601e-030     -29.796
Mno_O3H2         2.628e-032       0.000  2.628e-032     -31.580
Mno_O3H3+        2.256e-037       0.000  2.255e-037     -36.647
Mno_O3H3Cl       5.570e-040       0.000  5.569e-040     -39.254

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.409e-006  1.409e-006
Ba               5.466e-007  5.466e-007
C                1.561e-002  1.561e-002
Ca               2.541e-003  2.542e-003
Cl               9.872e-005  9.873e-005
Fe               8.194e-005  8.195e-005
K                1.893e-005  1.893e-005
Mg               9.160e-005  9.160e-005
Mn               4.382e-005  4.382e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.906      Charge balance
                                       pe  =  -3.951      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.268e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.075e-003
                       Total CO2 (mol/kg)  =  7.374e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.181e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.66
                               Iterations  =  51
                                  Total H  = 1.110556e+002
                                  Total O  = 5.552888e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.349e-007  1.241e-007    -6.870    -6.906    -0.037
   OH-                   8.870e-008  8.067e-008    -7.052    -7.093    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.409e-006
   AsS(OH)(HS)-          1.406e-006  1.279e-006    -5.852    -5.893    -0.041
   H3AsO3                3.383e-009  3.390e-009    -8.471    -8.470     0.001
   H2AsO3-               2.127e-011  1.934e-011   -10.672   -10.713    -0.041
   As3S4(HS)2-           5.610e-014  5.102e-014   -13.251   -13.292    -0.041
   H4AsO3+               2.291e-016  2.083e-016   -15.640   -15.681    -0.041
   HAsO3-2               4.546e-019  3.111e-019   -18.342   -18.507    -0.165
   AsO3-3                1.175e-027  5.004e-028   -26.930   -27.301    -0.371
As(5)           9.513e-018
   H2AsO4-               5.463e-018  4.969e-018   -17.263   -17.304    -0.041
   HAsO4-2               4.049e-018  2.771e-018   -17.393   -17.557    -0.165
   H3AsO4                1.228e-022  1.230e-022   -21.911   -21.910     0.001
   AsO4-3                1.174e-022  5.001e-023   -21.930   -22.301    -0.371
Ba              5.466e-007
   Ba+2                  5.263e-007  3.601e-007    -6.279    -6.444    -0.165
   BaHCO3+               1.991e-008  1.811e-008    -7.701    -7.742    -0.041
   BaCO3                 3.683e-010  3.690e-010    -9.434    -9.433     0.001
   BaSO4                 6.621e-012  6.633e-012   -11.179   -11.178     0.001



   BaOH+                 1.081e-013  9.834e-014   -12.966   -13.007    -0.041
C(-4)           8.238e-003
   CH4                   8.238e-003  8.254e-003    -2.084    -2.083     0.001
C(4)            7.374e-003
   HCO3-                 5.751e-003  5.247e-003    -2.240    -2.280    -0.040
   CO2                   1.461e-003  1.464e-003    -2.835    -2.834     0.001
   CaHCO3+               1.229e-004  1.118e-004    -3.911    -3.952    -0.041
   MnHCO3+               1.056e-005  9.604e-006    -4.976    -5.018    -0.041
   FeHCO3+               1.032e-005  9.386e-006    -4.986    -5.028    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.104e-006  3.733e-006    -5.387    -5.428    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.864e-006  1.983e-006    -5.543    -5.703    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.816e-007  5.827e-007    -6.235    -6.235     0.001
   MgCO3                 1.149e-007  1.151e-007    -6.940    -6.939     0.001
   BaHCO3+               1.991e-008  1.811e-008    -7.701    -7.742    -0.041
   NaCO3-                8.020e-009  7.294e-009    -8.096    -8.137    -0.041
   BaCO3                 3.683e-010  3.690e-010    -9.434    -9.433     0.001
Ca              2.541e-003
   Ca+2                  2.413e-003  1.670e-003    -2.617    -2.777    -0.160
   CaHCO3+               1.229e-004  1.118e-004    -3.911    -3.952    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.222e-008  1.225e-008    -7.913    -7.912     0.001
   CaOH+                 2.456e-009  2.234e-009    -8.610    -8.651    -0.041
   CaHSO4+               9.786e-015  8.900e-015   -14.009   -14.051    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.966e-005    -4.006    -4.047    -0.042
   MnCl+                 8.248e-009  7.502e-009    -8.084    -8.125    -0.041
   FeCl+                 2.434e-009  2.214e-009    -8.614    -8.655    -0.041
   MnCl2                 2.930e-013  2.936e-013   -12.533   -12.532     0.001
   MnCl3-                7.971e-018  7.250e-018   -17.099   -17.140    -0.041
   FeCl+2                7.559e-025  5.173e-025   -24.122   -24.286    -0.165
   FeCl2+                2.278e-028  2.071e-028   -27.643   -27.684    -0.041
   FeCl3                 1.854e-033  1.857e-033   -32.732   -32.731     0.001
Fe(2)           8.194e-005
   Fe(HS)2               4.430e-005  4.439e-005    -4.354    -4.353     0.001
   Fe+2                  2.614e-005  1.789e-005    -4.583    -4.747    -0.165
   FeHCO3+               1.032e-005  9.386e-006    -4.986    -5.028    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.804e-007  2.550e-007    -6.552    -6.593    -0.041
   FeOH+                 5.012e-008  4.559e-008    -7.300    -7.341    -0.041
   FeCl+                 2.434e-009  2.214e-009    -8.614    -8.655    -0.041
   FeSO4                 1.167e-010  1.169e-010    -9.933    -9.932     0.001
   Fe(OH)2               3.121e-012  3.127e-012   -11.506   -11.505     0.001
   Fe(OH)3-              1.029e-015  9.361e-016   -14.987   -15.029    -0.041
   FeHSO4+               1.048e-016  9.533e-017   -15.980   -16.021    -0.041
Fe(3)           5.688e-014
   Fe(OH)2+              2.916e-014  2.652e-014   -13.535   -13.576    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.225e-016  2.024e-016   -15.653   -15.694    -0.041
   FeOH+2                1.453e-017  9.940e-018   -16.838   -17.003    -0.165
   Fe+3                  4.485e-022  1.910e-022   -21.348   -21.719    -0.371
   FeCl+2                7.559e-025  5.173e-025   -24.122   -24.286    -0.165
   FeSO4+                8.464e-026  7.698e-026   -25.072   -25.114    -0.041
   FeCl2+                2.278e-028  2.071e-028   -27.643   -27.684    -0.041
   Fe(SO4)2-             6.805e-032  6.189e-032   -31.167   -31.208    -0.041
   FeHSO4+2              3.737e-032  2.557e-032   -31.427   -31.592    -0.165
   Fe2(OH)2+4            1.213e-032  2.659e-033   -31.916   -32.575    -0.659
   FeCl3                 1.854e-033  1.857e-033   -32.732   -32.731     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.802   -43.832    -1.030
H(0)            1.739e-009
   H2                    8.696e-010  8.713e-010    -9.061    -9.060     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.880e-012  4.438e-012   -11.312   -11.353    -0.041
Mg              9.160e-005



   Mg+2                  8.738e-005  6.081e-005    -4.059    -4.216    -0.157
   MgHCO3+               4.104e-006  3.733e-006    -5.387    -5.428    -0.041
   MgCO3                 1.149e-007  1.151e-007    -6.940    -6.939     0.001
   MgOH+                 1.956e-009  1.779e-009    -8.709    -8.750    -0.041
   MgSO4                 5.228e-010  5.238e-010    -9.282    -9.281     0.001
Mn(2)           4.382e-005
   Mn+2                  3.001e-005  2.054e-005    -4.523    -4.687    -0.165
   MnHCO3+               1.056e-005  9.604e-006    -4.976    -5.018    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.248e-009  7.502e-009    -8.084    -8.125    -0.041
   MnOH+                 4.678e-009  4.254e-009    -8.330    -8.371    -0.041
   MnSO4                 1.340e-010  1.342e-010    -9.873    -9.872     0.001
   MnCl2                 2.930e-013  2.936e-013   -12.533   -12.532     0.001
   MnCl3-                7.971e-018  7.250e-018   -17.099   -17.140    -0.041
   Mn(OH)3-              1.873e-019  1.703e-019   -18.727   -18.769    -0.041
Mn(3)           1.666e-034
   Mn+3                  1.666e-034  7.098e-035   -33.778   -34.149    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.518   -83.683    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.977   -97.018    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.816e-007  5.827e-007    -6.235    -6.235     0.001
   NaCO3-                8.020e-009  7.294e-009    -8.096    -8.137    -0.041
   NaSO4-                3.999e-011  3.638e-011   -10.398   -10.439    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.261   -74.261     0.001
S(-2)           2.089e-004
   HS-                   5.801e-005  5.276e-005    -4.236    -4.278    -0.041
   H2S                   5.712e-005  5.723e-005    -4.243    -4.242     0.001
   Fe(HS)2               4.430e-005  4.439e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          1.406e-006  1.279e-006    -5.852    -5.893    -0.041
   Fe(HS)3-              2.804e-007  2.550e-007    -6.552    -6.593    -0.041
   S5-2                  1.479e-007  1.081e-007    -6.830    -6.966    -0.136
   S4-2                  8.757e-008  6.305e-008    -7.058    -7.200    -0.143
   S6-2                  7.557e-008  5.594e-008    -7.122    -7.252    -0.131
   S-2                   7.507e-011  5.137e-011   -10.125   -10.289    -0.165
   S3-2                  3.135e-011  2.222e-011   -10.504   -10.653    -0.150
   S2-2                  1.802e-012  1.261e-012   -11.744   -11.899    -0.155
   As3S4(HS)2-           5.610e-014  5.102e-014   -13.251   -13.292    -0.041
S(6)            6.635e-008
   SO4-2                 5.330e-008  3.675e-008    -7.273    -7.435    -0.162
   CaSO4                 1.222e-008  1.225e-008    -7.913    -7.912     0.001
   MgSO4                 5.228e-010  5.238e-010    -9.282    -9.281     0.001
   MnSO4                 1.340e-010  1.342e-010    -9.873    -9.872     0.001
   FeSO4                 1.167e-010  1.169e-010    -9.933    -9.932     0.001
   NaSO4-                3.999e-011  3.638e-011   -10.398   -10.439    -0.041
   BaSO4                 6.621e-012  6.633e-012   -11.179   -11.178     0.001
   KSO4-                 4.880e-012  4.438e-012   -11.312   -11.353    -0.041
   HSO4-                 4.873e-013  4.432e-013   -12.312   -12.353    -0.041
   CaHSO4+               9.786e-015  8.900e-015   -14.009   -14.051    -0.041
   FeHSO4+               1.048e-016  9.533e-017   -15.980   -16.021    -0.041
   FeSO4+                8.464e-026  7.698e-026   -25.072   -25.114    -0.041
   Fe(SO4)2-             6.805e-032  6.189e-032   -31.167   -31.208    -0.041
   FeHSO4+2              3.737e-032  2.557e-032   -31.427   -31.592    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.05  -43.82    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3



As_native        -4.80  -17.33  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.24    9.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.63  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.32  -30.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.92  -43.75   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.14  -43.35   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.01  -42.29   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.11  -45.50   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.89  -90.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.79  -12.12    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -2.66  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3



Reaction step 93.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.860e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.389e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.705e-002 -5.954e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.175e-005  3.175e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.833e-003  5.833e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.169e-004  Surface charge, eq

Hfo_s         
 2.352e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.518e-005       0.645  1.518e-005      -4.819
Hfo_sOMn+        6.424e-006       0.273  6.424e-006      -5.192
Hfo_sOFe+        1.577e-006       0.067  1.577e-006      -5.802
Hfo_sOH2+        2.354e-007       0.010  2.354e-007      -6.628
Hfo_sOH          9.740e-008       0.004  9.740e-008      -7.011
Hfo_sOHBa+2      1.012e-008       0.000  1.012e-008      -7.995
Hfo_sO-          9.233e-010       0.000  9.232e-010      -9.035

Hfo           
 7.169e-004  Surface charge, eq

Hfo_w         
 9.409e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.204e-004       0.659  6.204e-004      -3.207
Hfo_wOH          2.567e-004       0.273  2.567e-004      -3.591
Hfo_wOFe+        3.879e-005       0.041  3.878e-005      -4.411
Hfo_wOMn+        1.345e-005       0.014  1.345e-005      -4.871
Hfo_wOCa+        4.885e-006       0.005  4.885e-006      -5.311
Hfo_wOMg+        3.164e-006       0.003  3.164e-006      -5.500
Hfo_wO-          2.433e-006       0.003  2.433e-006      -5.614
Hfo_wOFeOH       8.420e-007       0.001  8.419e-007      -6.075



Hfo_wH2AsO3      2.239e-007       0.000  2.239e-007      -6.650
Hfo_wSO4-        6.974e-011       0.000  6.973e-011     -10.157
Hfo_wOHSO4-2     5.755e-011       0.000  5.755e-011     -10.240
Hfo_wOBa+        4.707e-011       0.000  4.707e-011     -10.327
Hfo_wOHAsO4-3    4.882e-016       0.000  4.882e-016     -15.311
Hfo_wHAsO4-      6.386e-017       0.000  6.385e-017     -16.195
Hfo_wH2AsO4      4.994e-018       0.000  4.994e-018     -17.302

Mno           
-2.747e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.110e-025       0.000  3.110e-025     -24.507
Mno_O3Ca         1.930e-026       0.000  1.930e-026     -25.715
Mno_O3-2         1.602e-026       0.000  1.602e-026     -25.795
Mno_O3HMn+       5.295e-027       0.000  5.294e-027     -26.276
Mno_O3H-         6.837e-028       0.000  6.837e-028     -27.165
Mno_O3Na-        3.354e-028       0.000  3.354e-028     -27.474
Mno_O3HCa+       2.866e-028       0.000  2.866e-028     -27.543
Mno_O3Mg         2.673e-028       0.000  2.672e-028     -27.573
Mno_O3Ba         8.751e-029       0.000  8.750e-029     -28.058
Mno_O3HMg+       2.688e-030       0.000  2.688e-030     -29.571
Mno_O3HBa+       2.325e-030       0.000  2.325e-030     -29.634
Mno_O3HNa        1.336e-030       0.000  1.335e-030     -29.874
Mno_O3H2         2.191e-032       0.000  2.191e-032     -31.659
Mno_O3H3+        1.879e-037       0.000  1.879e-037     -36.726
Mno_O3H3Cl       4.639e-040       0.000  4.639e-040     -39.334

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.409e-006  1.409e-006
Ba               5.466e-007  5.466e-007
C                1.569e-002  1.569e-002
Ca               2.541e-003  2.541e-003
Cl               9.872e-005  9.873e-005
Fe               8.194e-005  8.194e-005
K                1.893e-005  1.893e-005
Mg               9.160e-005  9.161e-005
Mn               4.380e-005  4.380e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.907      Charge balance
                                       pe  =  -3.952      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.264e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.071e-003
                       Total CO2 (mol/kg)  =  7.368e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.162e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.65
                               Iterations  =  38
                                  Total H  = 1.110561e+002
                                  Total O  = 5.552896e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.348e-007  1.239e-007    -6.870    -6.907    -0.036
   OH-                   8.877e-008  8.074e-008    -7.052    -7.093    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.409e-006
   AsS(OH)(HS)-          1.406e-006  1.279e-006    -5.852    -5.893    -0.041
   H3AsO3                3.385e-009  3.392e-009    -8.470    -8.470     0.001
   H2AsO3-               2.130e-011  1.937e-011   -10.672   -10.713    -0.041
   As3S4(HS)2-           5.604e-014  5.097e-014   -13.251   -13.293    -0.041
   H4AsO3+               2.290e-016  2.083e-016   -15.640   -15.681    -0.041
   HAsO3-2               4.557e-019  3.118e-019   -18.341   -18.506    -0.165
   AsO3-3                1.178e-027  5.020e-028   -26.929   -27.299    -0.371
As(5)           9.502e-018
   H2AsO4-               5.455e-018  4.962e-018   -17.263   -17.304    -0.041
   HAsO4-2               4.047e-018  2.769e-018   -17.393   -17.558    -0.165
   H3AsO4                1.225e-022  1.227e-022   -21.912   -21.911     0.001
   AsO4-3                1.174e-022  5.002e-023   -21.930   -22.301    -0.371
Ba              5.466e-007
   Ba+2                  5.263e-007  3.602e-007    -6.279    -6.443    -0.165
   BaHCO3+               1.990e-008  1.810e-008    -7.701    -7.742    -0.041
   BaCO3                 3.685e-010  3.692e-010    -9.434    -9.433     0.001
   BaSO4                 6.552e-012  6.564e-012   -11.184   -11.183     0.001
   BaOH+                 1.082e-013  9.844e-014   -12.966   -13.007    -0.041
C(-4)           8.323e-003
   CH4                   8.323e-003  8.339e-003    -2.080    -2.079     0.001
C(4)            7.368e-003
   HCO3-                 5.748e-003  5.244e-003    -2.241    -2.280    -0.040
   CO2                   1.459e-003  1.462e-003    -2.836    -2.835     0.001
   CaHCO3+               1.228e-004  1.117e-004    -3.911    -3.952    -0.041
   MnHCO3+               1.055e-005  9.596e-006    -4.977    -5.018    -0.041
   FeHCO3+               1.031e-005  9.378e-006    -4.987    -5.028    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.102e-006  3.731e-006    -5.387    -5.428    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.864e-006  1.984e-006    -5.543    -5.702    -0.159
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.813e-007  5.824e-007    -6.236    -6.235     0.001
   MgCO3                 1.149e-007  1.151e-007    -6.940    -6.939     0.001
   BaHCO3+               1.990e-008  1.810e-008    -7.701    -7.742    -0.041
   NaCO3-                8.022e-009  7.296e-009    -8.096    -8.137    -0.041
   BaCO3                 3.685e-010  3.692e-010    -9.434    -9.433     0.001
Ca              2.541e-003
   Ca+2                  2.412e-003  1.670e-003    -2.618    -2.777    -0.160
   CaHCO3+               1.228e-004  1.117e-004    -3.911    -3.952    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.209e-008  1.211e-008    -7.918    -7.917     0.001
   CaOH+                 2.457e-009  2.235e-009    -8.610    -8.651    -0.041
   CaHSO4+               9.671e-015  8.796e-015   -14.015   -14.056    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.966e-005    -4.006    -4.047    -0.042
   MnCl+                 8.246e-009  7.500e-009    -8.084    -8.125    -0.041
   FeCl+                 2.434e-009  2.213e-009    -8.614    -8.655    -0.041
   MnCl2                 2.930e-013  2.935e-013   -12.533   -12.532     0.001
   MnCl3-                7.969e-018  7.248e-018   -17.099   -17.140    -0.041
   FeCl+2                7.539e-025  5.159e-025   -24.123   -24.287    -0.165
   FeCl2+                2.272e-028  2.066e-028   -27.644   -27.685    -0.041
   FeCl3                 1.849e-033  1.853e-033   -32.733   -32.732     0.001
Fe(2)           8.194e-005
   Fe(HS)2               4.431e-005  4.440e-005    -4.353    -4.353     0.001
   Fe+2                  2.613e-005  1.788e-005    -4.583    -4.748    -0.165
   FeHCO3+               1.031e-005  9.378e-006    -4.987    -5.028    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.805e-007  2.551e-007    -6.552    -6.593    -0.041
   FeOH+                 5.015e-008  4.561e-008    -7.300    -7.341    -0.041
   FeCl+                 2.434e-009  2.213e-009    -8.614    -8.655    -0.041
   FeSO4                 1.154e-010  1.156e-010    -9.938    -9.937     0.001
   Fe(OH)2               3.125e-012  3.131e-012   -11.505   -11.504     0.001



   Fe(OH)3-              1.032e-015  9.383e-016   -14.986   -15.028    -0.041
   FeHSO4+               1.036e-016  9.422e-017   -15.985   -16.026    -0.041
Fe(3)           5.685e-014
   Fe(OH)2+              2.914e-014  2.650e-014   -13.536   -13.577    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.227e-016  2.025e-016   -15.652   -15.694    -0.041
   FeOH+2                1.450e-017  9.923e-018   -16.839   -17.003    -0.165
   Fe+3                  4.473e-022  1.906e-022   -21.349   -21.720    -0.371
   FeCl+2                7.539e-025  5.159e-025   -24.123   -24.287    -0.165
   FeSO4+                8.353e-026  7.597e-026   -25.078   -25.119    -0.041
   FeCl2+                2.272e-028  2.066e-028   -27.644   -27.685    -0.041
   Fe(SO4)2-             6.644e-032  6.043e-032   -31.178   -31.219    -0.041
   FeHSO4+2              3.685e-032  2.522e-032   -31.434   -31.598    -0.165
   Fe2(OH)2+4            1.208e-032  2.650e-033   -31.918   -32.577    -0.659
   FeCl3                 1.849e-033  1.853e-033   -32.733   -32.732     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.804   -43.833    -1.029
H(0)            1.744e-009
   H2                    8.722e-010  8.738e-010    -9.059    -9.059     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.828e-012  4.391e-012   -11.316   -11.357    -0.041
Mg              9.160e-005
   Mg+2                  8.738e-005  6.081e-005    -4.059    -4.216    -0.157
   MgHCO3+               4.102e-006  3.731e-006    -5.387    -5.428    -0.041
   MgCO3                 1.149e-007  1.151e-007    -6.940    -6.939     0.001
   MgOH+                 1.958e-009  1.781e-009    -8.708    -8.749    -0.041
   MgSO4                 5.174e-010  5.184e-010    -9.286    -9.285     0.001
Mn(2)           4.380e-005
   Mn+2                  3.000e-005  2.053e-005    -4.523    -4.688    -0.165
   MnHCO3+               1.055e-005  9.596e-006    -4.977    -5.018    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.246e-009  7.500e-009    -8.084    -8.125    -0.041
   MnOH+                 4.680e-009  4.257e-009    -8.330    -8.371    -0.041
   MnSO4                 1.325e-010  1.328e-010    -9.878    -9.877     0.001
   MnCl2                 2.930e-013  2.935e-013   -12.533   -12.532     0.001
   MnCl3-                7.969e-018  7.248e-018   -17.099   -17.140    -0.041
   Mn(OH)3-              1.877e-019  1.707e-019   -18.726   -18.768    -0.041
Mn(3)           1.662e-034
   Mn+3                  1.662e-034  7.080e-035   -33.779   -34.150    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.519   -83.684    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.979   -97.020    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.813e-007  5.824e-007    -6.236    -6.235     0.001
   NaCO3-                8.022e-009  7.296e-009    -8.096    -8.137    -0.041
   NaSO4-                3.957e-011  3.599e-011   -10.403   -10.444    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.264   -74.263     0.001
S(-2)           2.089e-004
   HS-                   5.802e-005  5.278e-005    -4.236    -4.278    -0.041
   H2S                   5.709e-005  5.719e-005    -4.243    -4.243     0.001
   Fe(HS)2               4.431e-005  4.440e-005    -4.353    -4.353     0.001
   AsS(OH)(HS)-          1.406e-006  1.279e-006    -5.852    -5.893    -0.041
   Fe(HS)3-              2.805e-007  2.551e-007    -6.552    -6.593    -0.041
   S5-2                  1.481e-007  1.082e-007    -6.829    -6.966    -0.136
   S4-2                  8.766e-008  6.312e-008    -7.057    -7.200    -0.143
   S6-2                  7.565e-008  5.600e-008    -7.121    -7.252    -0.131
   S-2                   7.515e-011  5.143e-011   -10.124   -10.289    -0.165
   S3-2                  3.138e-011  2.224e-011   -10.503   -10.653    -0.150
   S2-2                  1.804e-012  1.262e-012   -11.744   -11.899    -0.155
   As3S4(HS)2-           5.604e-014  5.097e-014   -13.251   -13.293    -0.041
S(6)            6.564e-008
   SO4-2                 5.274e-008  3.636e-008    -7.278    -7.439    -0.161
   CaSO4                 1.209e-008  1.211e-008    -7.918    -7.917     0.001
   MgSO4                 5.174e-010  5.184e-010    -9.286    -9.285     0.001



   MnSO4                 1.325e-010  1.328e-010    -9.878    -9.877     0.001
   FeSO4                 1.154e-010  1.156e-010    -9.938    -9.937     0.001
   NaSO4-                3.957e-011  3.599e-011   -10.403   -10.444    -0.041
   BaSO4                 6.552e-012  6.564e-012   -11.184   -11.183     0.001
   KSO4-                 4.828e-012  4.391e-012   -11.316   -11.357    -0.041
   HSO4-                 4.818e-013  4.382e-013   -12.317   -12.358    -0.041
   CaHSO4+               9.671e-015  8.796e-015   -14.015   -14.056    -0.041
   FeHSO4+               1.036e-016  9.422e-017   -15.985   -16.026    -0.041
   FeSO4+                8.353e-026  7.597e-026   -25.078   -25.119    -0.041
   Fe(SO4)2-             6.644e-032  6.043e-032   -31.178   -31.219    -0.041
   FeHSO4+2              3.685e-032  2.522e-032   -31.434   -31.598    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.86  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.05  -43.82    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.80  -17.33  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.24    9.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.64  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.32  -30.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.93  -43.76   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.15  -43.36   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.02  -42.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.12  -45.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.91  -90.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.80  -12.13    2.67  MnSO4



Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -2.66  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 94.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.880e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.388e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.693e-002 -6.074e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.180e-005  3.180e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.953e-003  5.953e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.149e-004  Surface charge, eq

Hfo_s         
 2.346e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.514e-005       0.645  1.513e-005      -4.820



Hfo_sOMn+        6.411e-006       0.273  6.411e-006      -5.193
Hfo_sOFe+        1.574e-006       0.067  1.574e-006      -5.803
Hfo_sOH2+        2.346e-007       0.010  2.346e-007      -6.630
Hfo_sOH          9.715e-008       0.004  9.715e-008      -7.013
Hfo_sOHBa+2      1.009e-008       0.000  1.009e-008      -7.996
Hfo_sO-          9.217e-010       0.000  9.216e-010      -9.035

Hfo           
 7.149e-004  Surface charge, eq

Hfo_w         
 9.385e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.186e-004       0.659  6.186e-004      -3.209
Hfo_wOH          2.562e-004       0.273  2.562e-004      -3.591
Hfo_wOFe+        3.873e-005       0.041  3.873e-005      -4.412
Hfo_wOMn+        1.343e-005       0.014  1.343e-005      -4.872
Hfo_wOCa+        4.878e-006       0.005  4.878e-006      -5.312
Hfo_wOMg+        3.160e-006       0.003  3.160e-006      -5.500
Hfo_wO-          2.430e-006       0.003  2.430e-006      -5.614
Hfo_wOFeOH       8.415e-007       0.001  8.414e-007      -6.075
Hfo_wH2AsO3      2.236e-007       0.000  2.236e-007      -6.651
Hfo_wSO4-        6.881e-011       0.000  6.880e-011     -10.162
Hfo_wOHSO4-2     5.684e-011       0.000  5.683e-011     -10.245
Hfo_wOBa+        4.702e-011       0.000  4.702e-011     -10.328
Hfo_wOHAsO4-3    4.873e-016       0.000  4.873e-016     -15.312
Hfo_wHAsO4-      6.363e-017       0.000  6.363e-017     -16.196
Hfo_wH2AsO4      4.972e-018       0.000  4.972e-018     -17.303

Mno           
-1.256e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.422e-028       0.000  1.421e-028     -27.847
Mno_O3Ca         8.820e-030       0.000  8.820e-030     -29.055
Mno_O3-2         7.324e-030       0.000  7.324e-030     -29.135
Mno_O3HMn+       2.418e-030       0.000  2.418e-030     -29.617
Mno_O3H-         3.123e-031       0.000  3.123e-031     -30.505
Mno_O3Na-        1.534e-031       0.000  1.533e-031     -30.814
Mno_O3HCa+       1.309e-031       0.000  1.309e-031     -30.883
Mno_O3Mg         1.222e-031       0.000  1.222e-031     -30.913
Mno_O3Ba         4.001e-032       0.000  4.001e-032     -31.398
Mno_O3HMg+       1.228e-033       0.000  1.228e-033     -32.911
Mno_O3HBa+       1.062e-033       0.000  1.062e-033     -32.974
Mno_O3HNa        6.101e-034       0.000  6.101e-034     -33.215
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.568e-041       0.000  8.568e-041     -40.067
Mno_O3H3Cl       2.116e-043       0.000  2.116e-043     -42.675

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.410e-006  1.410e-006
Ba               5.466e-007  5.467e-007
C                1.577e-002  1.577e-002
Ca               2.540e-003  2.540e-003
Cl               9.872e-005  9.873e-005
Fe               8.193e-005  8.193e-005
K                1.893e-005  1.893e-005
Mg               9.161e-005  9.161e-005
Mn               4.378e-005  4.378e-005
Na               2.175e-004  2.175e-004



S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.907      Charge balance
                                       pe  =  -3.953      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.261e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.067e-003
                       Total CO2 (mol/kg)  =  7.362e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.142e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.63
                               Iterations  =  47
                                  Total H  = 1.110566e+002
                                  Total O  = 5.552904e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.347e-007  1.238e-007    -6.871    -6.907    -0.036
   OH-                   8.884e-008  8.081e-008    -7.051    -7.093    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.410e-006
   AsS(OH)(HS)-          1.406e-006  1.279e-006    -5.852    -5.893    -0.041
   H3AsO3                3.387e-009  3.394e-009    -8.470    -8.469     0.001
   H2AsO3-               2.133e-011  1.940e-011   -10.671   -10.712    -0.041
   As3S4(HS)2-           5.599e-014  5.092e-014   -13.252   -13.293    -0.041
   H4AsO3+               2.289e-016  2.082e-016   -15.640   -15.681    -0.041
   HAsO3-2               4.567e-019  3.126e-019   -18.340   -18.505    -0.165
   AsO3-3                1.182e-027  5.036e-028   -26.927   -27.298    -0.371
As(5)           9.491e-018
   H2AsO4-               5.447e-018  4.954e-018   -17.264   -17.305    -0.041
   HAsO4-2               4.044e-018  2.768e-018   -17.393   -17.558    -0.165
   H3AsO4                1.222e-022  1.224e-022   -21.913   -21.912     0.001
   AsO4-3                1.174e-022  5.003e-023   -21.930   -22.301    -0.371
Ba              5.466e-007
   Ba+2                  5.264e-007  3.602e-007    -6.279    -6.443    -0.165
   BaHCO3+               1.989e-008  1.810e-008    -7.701    -7.742    -0.041
   BaCO3                 3.686e-010  3.693e-010    -9.433    -9.433     0.001
   BaSO4                 6.484e-012  6.496e-012   -11.188   -11.187     0.001
   BaOH+                 1.083e-013  9.853e-014   -12.965   -13.006    -0.041
C(-4)           8.408e-003
   CH4                   8.408e-003  8.424e-003    -2.075    -2.074     0.001
C(4)            7.362e-003
   HCO3-                 5.744e-003  5.240e-003    -2.241    -2.281    -0.040
   CO2                   1.457e-003  1.460e-003    -2.837    -2.836     0.001
   CaHCO3+               1.227e-004  1.116e-004    -3.911    -3.952    -0.041
   MnHCO3+               1.054e-005  9.588e-006    -4.977    -5.018    -0.041
   FeHCO3+               1.030e-005  9.370e-006    -4.987    -5.028    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.100e-006  3.729e-006    -5.387    -5.428    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.865e-006  1.984e-006    -5.543    -5.702    -0.159
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.809e-007  5.820e-007    -6.236    -6.235     0.001
   MgCO3                 1.150e-007  1.152e-007    -6.939    -6.939     0.001
   BaHCO3+               1.989e-008  1.810e-008    -7.701    -7.742    -0.041
   NaCO3-                8.024e-009  7.298e-009    -8.096    -8.137    -0.041
   BaCO3                 3.686e-010  3.693e-010    -9.433    -9.433     0.001
Ca              2.540e-003
   Ca+2                  2.412e-003  1.669e-003    -2.618    -2.777    -0.160
   CaHCO3+               1.227e-004  1.116e-004    -3.911    -3.952    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   CaSO4                 1.196e-008  1.198e-008    -7.922    -7.921     0.001
   CaOH+                 2.459e-009  2.236e-009    -8.609    -8.650    -0.041
   CaHSO4+               9.559e-015  8.695e-015   -14.020   -14.061    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.966e-005    -4.006    -4.047    -0.042
   MnCl+                 8.244e-009  7.498e-009    -8.084    -8.125    -0.041
   FeCl+                 2.433e-009  2.213e-009    -8.614    -8.655    -0.041
   MnCl2                 2.929e-013  2.935e-013   -12.533   -12.532     0.001
   MnCl3-                7.967e-018  7.247e-018   -17.099   -17.140    -0.041
   FeCl+2                7.519e-025  5.146e-025   -24.124   -24.288    -0.165
   FeCl2+                2.266e-028  2.061e-028   -27.645   -27.686    -0.041
   FeCl3                 1.844e-033  1.848e-033   -32.734   -32.733     0.001
Fe(2)           8.193e-005
   Fe(HS)2               4.432e-005  4.441e-005    -4.353    -4.353     0.001
   Fe+2                  2.613e-005  1.788e-005    -4.583    -4.748    -0.165
   FeHCO3+               1.030e-005  9.370e-006    -4.987    -5.028    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.806e-007  2.553e-007    -6.552    -6.593    -0.041
   FeOH+                 5.018e-008  4.564e-008    -7.299    -7.341    -0.041
   FeCl+                 2.433e-009  2.213e-009    -8.614    -8.655    -0.041
   FeSO4                 1.142e-010  1.144e-010    -9.942    -9.942     0.001
   Fe(OH)2               3.130e-012  3.136e-012   -11.504   -11.504     0.001
   Fe(OH)3-              1.034e-015  9.404e-016   -14.986   -15.027    -0.041
   FeHSO4+               1.024e-016  9.313e-017   -15.990   -16.031    -0.041
Fe(3)           5.683e-014
   Fe(OH)2+              2.911e-014  2.648e-014   -13.536   -13.577    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.229e-016  2.027e-016   -15.652   -15.693    -0.041
   FeOH+2                1.447e-017  9.906e-018   -16.839   -17.004    -0.165
   Fe+3                  4.461e-022  1.901e-022   -21.351   -21.721    -0.371
   FeCl+2                7.519e-025  5.146e-025   -24.124   -24.288    -0.165
   FeSO4+                8.244e-026  7.498e-026   -25.084   -25.125    -0.041
   FeCl2+                2.266e-028  2.061e-028   -27.645   -27.686    -0.041
   Fe(SO4)2-             6.489e-032  5.902e-032   -31.188   -31.229    -0.041
   FeHSO4+2              3.633e-032  2.487e-032   -31.440   -31.604    -0.165
   Fe2(OH)2+4            1.204e-032  2.641e-033   -31.919   -32.578    -0.659
   FeCl3                 1.844e-033  1.848e-033   -32.734   -32.733     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.806   -43.835    -1.029
H(0)            1.749e-009
   H2                    8.747e-010  8.764e-010    -9.058    -9.057     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.778e-012  4.346e-012   -11.321   -11.362    -0.041
Mg              9.161e-005
   Mg+2                  8.739e-005  6.082e-005    -4.059    -4.216    -0.157
   MgHCO3+               4.100e-006  3.729e-006    -5.387    -5.428    -0.041
   MgCO3                 1.150e-007  1.152e-007    -6.939    -6.939     0.001
   MgOH+                 1.960e-009  1.783e-009    -8.708    -8.749    -0.041
   MgSO4                 5.120e-010  5.130e-010    -9.291    -9.290     0.001
Mn(2)           4.378e-005
   Mn+2                  3.000e-005  2.053e-005    -4.523    -4.688    -0.165
   MnHCO3+               1.054e-005  9.588e-006    -4.977    -5.018    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.244e-009  7.498e-009    -8.084    -8.125    -0.041
   MnOH+                 4.683e-009  4.259e-009    -8.329    -8.371    -0.041
   MnSO4                 1.311e-010  1.313e-010    -9.882    -9.882     0.001
   MnCl2                 2.929e-013  2.935e-013   -12.533   -12.532     0.001
   MnCl3-                7.967e-018  7.247e-018   -17.099   -17.140    -0.041
   Mn(OH)3-              1.881e-019  1.711e-019   -18.726   -18.767    -0.041
Mn(3)           1.658e-034
   Mn+3                  1.658e-034  7.062e-035   -33.781   -34.151    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.520   -83.685    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.981   -97.023    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041



   NaHCO3                5.809e-007  5.820e-007    -6.236    -6.235     0.001
   NaCO3-                8.024e-009  7.298e-009    -8.096    -8.137    -0.041
   NaSO4-                3.916e-011  3.562e-011   -10.407   -10.448    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.266   -74.266     0.001
S(-2)           2.089e-004
   HS-                   5.804e-005  5.279e-005    -4.236    -4.277    -0.041
   H2S                   5.705e-005  5.716e-005    -4.244    -4.243     0.001
   Fe(HS)2               4.432e-005  4.441e-005    -4.353    -4.353     0.001
   AsS(OH)(HS)-          1.406e-006  1.279e-006    -5.852    -5.893    -0.041
   Fe(HS)3-              2.806e-007  2.553e-007    -6.552    -6.593    -0.041
   S5-2                  1.483e-007  1.083e-007    -6.829    -6.965    -0.136
   S4-2                  8.775e-008  6.319e-008    -7.057    -7.199    -0.143
   S6-2                  7.573e-008  5.606e-008    -7.121    -7.251    -0.131
   S-2                   7.522e-011  5.148e-011   -10.124   -10.288    -0.165
   S3-2                  3.141e-011  2.227e-011   -10.503   -10.652    -0.149
   S2-2                  1.806e-012  1.264e-012   -11.743   -11.898    -0.155
   As3S4(HS)2-           5.599e-014  5.092e-014   -13.252   -13.293    -0.041
S(6)            6.495e-008
   SO4-2                 5.218e-008  3.598e-008    -7.282    -7.444    -0.161
   CaSO4                 1.196e-008  1.198e-008    -7.922    -7.921     0.001
   MgSO4                 5.120e-010  5.130e-010    -9.291    -9.290     0.001
   MnSO4                 1.311e-010  1.313e-010    -9.882    -9.882     0.001
   FeSO4                 1.142e-010  1.144e-010    -9.942    -9.942     0.001
   NaSO4-                3.916e-011  3.562e-011   -10.407   -10.448    -0.041
   BaSO4                 6.484e-012  6.496e-012   -11.188   -11.187     0.001
   KSO4-                 4.778e-012  4.346e-012   -11.321   -11.362    -0.041
   HSO4-                 4.763e-013  4.332e-013   -12.322   -12.363    -0.041
   CaHSO4+               9.559e-015  8.695e-015   -14.020   -14.061    -0.041
   FeHSO4+               1.024e-016  9.313e-017   -15.990   -16.031    -0.041
   FeSO4+                8.244e-026  7.498e-026   -25.084   -25.125    -0.041
   Fe(SO4)2-             6.489e-032  5.902e-032   -31.188   -31.229    -0.041
   FeHSO4+2              3.633e-032  2.487e-032   -31.440   -31.604    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.86  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.05  -43.82    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.80  -17.33  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.24    9.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.64  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.31  -30.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.94  -43.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.16  -43.37   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.03  -42.31   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.13  -45.52   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.92  -90.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.80  -12.13    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.27   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -2.66  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 95.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.900e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative



Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.388e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.681e-002 -6.193e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.185e-005  3.185e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.073e-003  6.073e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.130e-004  Surface charge, eq

Hfo_s         
 2.340e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.509e-005       0.645  1.509e-005      -4.821
Hfo_sOMn+        6.398e-006       0.273  6.398e-006      -5.194
Hfo_sOFe+        1.571e-006       0.067  1.571e-006      -5.804
Hfo_sOH2+        2.338e-007       0.010  2.338e-007      -6.631
Hfo_sOH          9.690e-008       0.004  9.689e-008      -7.014
Hfo_sOHBa+2      1.007e-008       0.000  1.007e-008      -7.997
Hfo_sO-          9.200e-010       0.000  9.200e-010      -9.036

Hfo           
 7.130e-004  Surface charge, eq

Hfo_w         
 9.361e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.169e-004       0.659  6.168e-004      -3.210
Hfo_wOH          2.557e-004       0.273  2.557e-004      -3.592
Hfo_wOFe+        3.868e-005       0.041  3.867e-005      -4.413
Hfo_wOMn+        1.341e-005       0.014  1.341e-005      -4.873
Hfo_wOCa+        4.871e-006       0.005  4.871e-006      -5.312
Hfo_wOMg+        3.157e-006       0.003  3.157e-006      -5.501
Hfo_wO-          2.427e-006       0.003  2.427e-006      -5.615
Hfo_wOFeOH       8.410e-007       0.001  8.409e-007      -6.075
Hfo_wH2AsO3      2.232e-007       0.000  2.232e-007      -6.651
Hfo_wSO4-        6.790e-011       0.000  6.789e-011     -10.168
Hfo_wOHSO4-2     5.613e-011       0.000  5.613e-011     -10.251
Hfo_wOBa+        4.697e-011       0.000  4.697e-011     -10.328
Hfo_wOHAsO4-3    4.864e-016       0.000  4.864e-016     -15.313
Hfo_wHAsO4-      6.341e-017       0.000  6.341e-017     -16.198
Hfo_wH2AsO4      4.951e-018       0.000  4.951e-018     -17.305

Mno           
-2.976e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.366e-025       0.000  3.365e-025     -24.473
Mno_O3Ca         2.088e-026       0.000  2.088e-026     -25.680



Mno_O3-2         1.735e-026       0.000  1.734e-026     -25.761
Mno_O3HMn+       5.720e-027       0.000  5.720e-027     -26.243
Mno_O3H-         7.390e-028       0.000  7.389e-028     -27.131
Mno_O3Na-        3.632e-028       0.000  3.631e-028     -27.440
Mno_O3HCa+       3.097e-028       0.000  3.096e-028     -27.509
Mno_O3Mg         2.894e-028       0.000  2.894e-028     -27.538
Mno_O3Ba         9.477e-029       0.000  9.476e-029     -28.023
Mno_O3HMg+       2.906e-030       0.000  2.906e-030     -29.537
Mno_O3HBa+       2.513e-030       0.000  2.513e-030     -29.600
Mno_O3HNa        1.444e-030       0.000  1.444e-030     -29.841
Mno_O3H2         2.364e-032       0.000  2.364e-032     -31.626
Mno_O3H3+        2.024e-037       0.000  2.024e-037     -36.694
Mno_O3H3Cl       4.998e-040       0.000  4.998e-040     -39.301

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.410e-006  1.410e-006
Ba               5.467e-007  5.467e-007
C                1.585e-002  1.585e-002
Ca               2.539e-003  2.539e-003
Cl               9.872e-005  9.873e-005
Fe               8.192e-005  8.193e-005
K                1.893e-005  1.893e-005
Mg               9.161e-005  9.161e-005
Mn               4.376e-005  4.376e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.907      Charge balance
                                       pe  =  -3.954      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.258e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.063e-003
                       Total CO2 (mol/kg)  =  7.356e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.122e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.62
                               Iterations  =  46
                                  Total H  = 1.110571e+002
                                  Total O  = 5.552911e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.346e-007  1.237e-007    -6.871    -6.907    -0.036
   OH-                   8.892e-008  8.088e-008    -7.051    -7.092    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.410e-006
   AsS(OH)(HS)-          1.407e-006  1.279e-006    -5.852    -5.893    -0.041
   H3AsO3                3.389e-009  3.396e-009    -8.470    -8.469     0.001
   H2AsO3-               2.136e-011  1.943e-011   -10.670   -10.712    -0.041
   As3S4(HS)2-           5.593e-014  5.087e-014   -13.252   -13.294    -0.041
   H4AsO3+               2.289e-016  2.082e-016   -15.640   -15.682    -0.041
   HAsO3-2               4.577e-019  3.133e-019   -18.339   -18.504    -0.165
   AsO3-3                1.185e-027  5.051e-028   -26.926   -27.297    -0.370
As(5)           9.481e-018
   H2AsO4-               5.439e-018  4.947e-018   -17.264   -17.306    -0.041
   HAsO4-2               4.041e-018  2.766e-018   -17.393   -17.558    -0.165
   H3AsO4                1.219e-022  1.221e-022   -21.914   -21.913     0.001
   AsO4-3                1.174e-022  5.004e-023   -21.930   -22.301    -0.370



Ba              5.467e-007
   Ba+2                  5.264e-007  3.603e-007    -6.279    -6.443    -0.165
   BaHCO3+               1.988e-008  1.809e-008    -7.701    -7.743    -0.041
   BaCO3                 3.687e-010  3.694e-010    -9.433    -9.432     0.001
   BaSO4                 6.417e-012  6.429e-012   -11.193   -11.192     0.001
   BaOH+                 1.084e-013  9.863e-014   -12.965   -13.006    -0.041
C(-4)           8.493e-003
   CH4                   8.493e-003  8.509e-003    -2.071    -2.070     0.001
C(4)            7.356e-003
   HCO3-                 5.741e-003  5.237e-003    -2.241    -2.281    -0.040
   CO2                   1.455e-003  1.458e-003    -2.837    -2.836     0.001
   CaHCO3+               1.226e-004  1.115e-004    -3.912    -3.953    -0.041
   MnHCO3+               1.053e-005  9.580e-006    -4.977    -5.019    -0.041
   FeHCO3+               1.029e-005  9.362e-006    -4.987    -5.029    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.098e-006  3.728e-006    -5.387    -5.429    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.865e-006  1.985e-006    -5.543    -5.702    -0.159
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.806e-007  5.817e-007    -6.236    -6.235     0.001
   MgCO3                 1.150e-007  1.152e-007    -6.939    -6.939     0.001
   BaHCO3+               1.988e-008  1.809e-008    -7.701    -7.743    -0.041
   NaCO3-                8.026e-009  7.300e-009    -8.096    -8.137    -0.041
   BaCO3                 3.687e-010  3.694e-010    -9.433    -9.432     0.001
Ca              2.539e-003
   Ca+2                  2.411e-003  1.669e-003    -2.618    -2.778    -0.160
   CaHCO3+               1.226e-004  1.115e-004    -3.912    -3.953    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.183e-008  1.186e-008    -7.927    -7.926     0.001
   CaOH+                 2.460e-009  2.238e-009    -8.609    -8.650    -0.041
   CaHSO4+               9.450e-015  8.595e-015   -14.025   -14.066    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.966e-005    -4.006    -4.047    -0.042
   MnCl+                 8.242e-009  7.497e-009    -8.084    -8.125    -0.041
   FeCl+                 2.432e-009  2.212e-009    -8.614    -8.655    -0.041
   MnCl2                 2.928e-013  2.934e-013   -12.533   -12.533     0.001
   MnCl3-                7.966e-018  7.245e-018   -17.099   -17.140    -0.041
   FeCl+2                7.500e-025  5.134e-025   -24.125   -24.290    -0.165
   FeCl2+                2.260e-028  2.056e-028   -27.646   -27.687    -0.041
   FeCl3                 1.840e-033  1.843e-033   -32.735   -32.734     0.001
Fe(2)           8.192e-005
   Fe(HS)2               4.433e-005  4.442e-005    -4.353    -4.352     0.001
   Fe+2                  2.612e-005  1.788e-005    -4.583    -4.748    -0.165
   FeHCO3+               1.029e-005  9.362e-006    -4.987    -5.029    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.808e-007  2.554e-007    -6.552    -6.593    -0.041
   FeOH+                 5.021e-008  4.567e-008    -7.299    -7.340    -0.041
   FeCl+                 2.432e-009  2.212e-009    -8.614    -8.655    -0.041
   FeSO4                 1.130e-010  1.132e-010    -9.947    -9.946     0.001
   Fe(OH)2               3.134e-012  3.140e-012   -11.504   -11.503     0.001
   Fe(OH)3-              1.036e-015  9.426e-016   -14.985   -15.026    -0.041
   FeHSO4+               1.012e-016  9.206e-017   -15.995   -16.036    -0.041
Fe(3)           5.680e-014
   Fe(OH)2+              2.909e-014  2.646e-014   -13.536   -13.577    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.230e-016  2.029e-016   -15.652   -15.693    -0.041
   FeOH+2                1.445e-017  9.889e-018   -16.840   -17.005    -0.165
   Fe+3                  4.449e-022  1.896e-022   -21.352   -21.722    -0.370
   FeCl+2                7.500e-025  5.134e-025   -24.125   -24.290    -0.165
   FeSO4+                8.138e-026  7.402e-026   -25.089   -25.131    -0.041
   FeCl2+                2.260e-028  2.056e-028   -27.646   -27.687    -0.041
   Fe(SO4)2-             6.339e-032  5.766e-032   -31.198   -31.239    -0.041
   FeHSO4+2              3.583e-032  2.453e-032   -31.446   -31.610    -0.165
   Fe2(OH)2+4            1.199e-032  2.632e-033   -31.921   -32.580    -0.659
   FeCl3                 1.840e-033  1.843e-033   -32.735   -32.734     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.808   -43.837    -1.029
H(0)            1.754e-009



   H2                    8.772e-010  8.789e-010    -9.057    -9.056     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.728e-012  4.300e-012   -11.325   -11.366    -0.041
Mg              9.161e-005
   Mg+2                  8.740e-005  6.083e-005    -4.059    -4.216    -0.157
   MgHCO3+               4.098e-006  3.728e-006    -5.387    -5.429    -0.041
   MgCO3                 1.150e-007  1.152e-007    -6.939    -6.939     0.001
   MgOH+                 1.962e-009  1.784e-009    -8.707    -8.749    -0.041
   MgSO4                 5.068e-010  5.077e-010    -9.295    -9.294     0.001
Mn(2)           4.376e-005
   Mn+2                  2.999e-005  2.052e-005    -4.523    -4.688    -0.165
   MnHCO3+               1.053e-005  9.580e-006    -4.977    -5.019    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.242e-009  7.497e-009    -8.084    -8.125    -0.041
   MnOH+                 4.686e-009  4.262e-009    -8.329    -8.370    -0.041
   MnSO4                 1.297e-010  1.300e-010    -9.887    -9.886     0.001
   MnCl2                 2.928e-013  2.934e-013   -12.533   -12.533     0.001
   MnCl3-                7.966e-018  7.245e-018   -17.099   -17.140    -0.041
   Mn(OH)3-              1.886e-019  1.715e-019   -18.725   -18.766    -0.041
Mn(3)           1.653e-034
   Mn+3                  1.653e-034  7.044e-035   -33.782   -34.152    -0.370
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.522   -83.686    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.983   -97.025    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.806e-007  5.817e-007    -6.236    -6.235     0.001
   NaCO3-                8.026e-009  7.300e-009    -8.096    -8.137    -0.041
   NaSO4-                3.875e-011  3.525e-011   -10.412   -10.453    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.269   -74.268     0.001
S(-2)           2.089e-004
   HS-                   5.805e-005  5.280e-005    -4.236    -4.277    -0.041
   H2S                   5.702e-005  5.712e-005    -4.244    -4.243     0.001
   Fe(HS)2               4.433e-005  4.442e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          1.407e-006  1.279e-006    -5.852    -5.893    -0.041
   Fe(HS)3-              2.808e-007  2.554e-007    -6.552    -6.593    -0.041
   S5-2                  1.484e-007  1.084e-007    -6.829    -6.965    -0.136
   S4-2                  8.784e-008  6.326e-008    -7.056    -7.199    -0.143
   S6-2                  7.581e-008  5.612e-008    -7.120    -7.251    -0.131
   S-2                   7.530e-011  5.154e-011   -10.123   -10.288    -0.165
   S3-2                  3.145e-011  2.229e-011   -10.502   -10.652    -0.149
   S2-2                  1.808e-012  1.265e-012   -11.743   -11.898    -0.155
   As3S4(HS)2-           5.593e-014  5.087e-014   -13.252   -13.294    -0.041
S(6)            6.427e-008
   SO4-2                 5.164e-008  3.561e-008    -7.287    -7.448    -0.161
   CaSO4                 1.183e-008  1.186e-008    -7.927    -7.926     0.001
   MgSO4                 5.068e-010  5.077e-010    -9.295    -9.294     0.001
   MnSO4                 1.297e-010  1.300e-010    -9.887    -9.886     0.001
   FeSO4                 1.130e-010  1.132e-010    -9.947    -9.946     0.001
   NaSO4-                3.875e-011  3.525e-011   -10.412   -10.453    -0.041
   BaSO4                 6.417e-012  6.429e-012   -11.193   -11.192     0.001
   KSO4-                 4.728e-012  4.300e-012   -11.325   -11.366    -0.041
   HSO4-                 4.710e-013  4.284e-013   -12.327   -12.368    -0.041
   CaHSO4+               9.450e-015  8.595e-015   -14.025   -14.066    -0.041
   FeHSO4+               1.012e-016  9.206e-017   -15.995   -16.036    -0.041
   FeSO4+                8.138e-026  7.402e-026   -25.089   -25.131    -0.041
   Fe(SO4)2-             6.339e-032  5.766e-032   -31.198   -31.239    -0.041
   FeHSO4+2              3.583e-032  2.453e-032   -31.446   -31.610    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.87  -10.23   -4.36  CaSO4



Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.05  -43.83    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.80  -17.33  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.24    9.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.65  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.31  -30.07   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.95  -43.78   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.17  -43.38   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.04  -42.32   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.14  -45.53   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.94  -90.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.81  -12.14    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -2.66  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S



Thenardite      -14.68  -14.86   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 96.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.920e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.387e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.669e-002 -6.313e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.190e-005  3.190e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.193e-003  6.193e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.110e-004  Surface charge, eq

Hfo_s         
 2.334e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.505e-005       0.645  1.505e-005      -4.822
Hfo_sOMn+        6.386e-006       0.274  6.385e-006      -5.195
Hfo_sOFe+        1.567e-006       0.067  1.567e-006      -5.805
Hfo_sOH2+        2.330e-007       0.010  2.330e-007      -6.633
Hfo_sOH          9.665e-008       0.004  9.664e-008      -7.015
Hfo_sOHBa+2      1.004e-008       0.000  1.004e-008      -7.998
Hfo_sO-          9.184e-010       0.000  9.184e-010      -9.037

Hfo           
 7.110e-004  Surface charge, eq

Hfo_w         
 9.337e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.151e-004       0.659  6.151e-004      -3.211
Hfo_wOH          2.551e-004       0.273  2.551e-004      -3.593
Hfo_wOFe+        3.862e-005       0.041  3.862e-005      -4.413



Hfo_wOMn+        1.339e-005       0.014  1.339e-005      -4.873
Hfo_wOCa+        4.864e-006       0.005  4.864e-006      -5.313
Hfo_wOMg+        3.153e-006       0.003  3.153e-006      -5.501
Hfo_wO-          2.425e-006       0.003  2.424e-006      -5.615
Hfo_wOFeOH       8.404e-007       0.001  8.404e-007      -6.076
Hfo_wH2AsO3      2.229e-007       0.000  2.229e-007      -6.652
Hfo_wSO4-        6.701e-011       0.000  6.700e-011     -10.174
Hfo_wOHSO4-2     5.544e-011       0.000  5.544e-011     -10.256
Hfo_wOBa+        4.692e-011       0.000  4.692e-011     -10.329
Hfo_wOHAsO4-3    4.855e-016       0.000  4.855e-016     -15.314
Hfo_wHAsO4-      6.320e-017       0.000  6.319e-017     -16.199
Hfo_wH2AsO4      4.930e-018       0.000  4.930e-018     -17.307

Mno           
-1.261e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.426e-028       0.000  1.426e-028     -27.846
Mno_O3Ca         8.846e-030       0.000  8.845e-030     -29.053
Mno_O3-2         7.349e-030       0.000  7.348e-030     -29.134
Mno_O3HMn+       2.421e-030       0.000  2.421e-030     -29.616
Mno_O3H-         3.128e-031       0.000  3.128e-031     -30.505
Mno_O3Na-        1.539e-031       0.000  1.539e-031     -30.813
Mno_O3HCa+       1.311e-031       0.000  1.311e-031     -30.883
Mno_O3Mg         1.226e-031       0.000  1.226e-031     -30.911
Mno_O3Ba         4.016e-032       0.000  4.016e-032     -31.396
Mno_O3HMg+       1.230e-033       0.000  1.230e-033     -32.910
Mno_O3HBa+       1.064e-033       0.000  1.064e-033     -32.973
Mno_O3HNa        6.111e-034       0.000  6.111e-034     -33.214
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.554e-041       0.000  8.553e-041     -40.068
Mno_O3H3Cl       2.112e-043       0.000  2.112e-043     -42.675

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.410e-006  1.410e-006
Ba               5.467e-007  5.467e-007
C                1.593e-002  1.593e-002
Ca               2.538e-003  2.538e-003
Cl               9.872e-005  9.873e-005
Fe               8.192e-005  8.192e-005
K                1.893e-005  1.893e-005
Mg               9.161e-005  9.162e-005
Mn               4.374e-005  4.375e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.908      Charge balance
                                       pe  =  -3.955      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.254e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.060e-003
                       Total CO2 (mol/kg)  =  7.350e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.103e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.60
                               Iterations  =  31
                                  Total H  = 1.110576e+002
                                  Total O  = 5.552919e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.345e-007  1.236e-007    -6.871    -6.908    -0.036
   OH-                   8.899e-008  8.094e-008    -7.051    -7.092    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.410e-006
   AsS(OH)(HS)-          1.407e-006  1.280e-006    -5.852    -5.893    -0.041
   H3AsO3                3.392e-009  3.398e-009    -8.470    -8.469     0.001
   H2AsO3-               2.139e-011  1.946e-011   -10.670   -10.711    -0.041
   As3S4(HS)2-           5.588e-014  5.083e-014   -13.253   -13.294    -0.041
   H4AsO3+               2.288e-016  2.082e-016   -15.640   -15.682    -0.041
   HAsO3-2               4.587e-019  3.140e-019   -18.338   -18.503    -0.165
   AsO3-3                1.189e-027  5.067e-028   -26.925   -27.295    -0.370
As(5)           9.470e-018
   H2AsO4-               5.432e-018  4.940e-018   -17.265   -17.306    -0.041
   HAsO4-2               4.039e-018  2.764e-018   -17.394   -17.558    -0.165
   H3AsO4                1.216e-022  1.219e-022   -21.915   -21.914     0.001
   AsO4-3                1.175e-022  5.006e-023   -21.930   -22.301    -0.370
Ba              5.467e-007
   Ba+2                  5.264e-007  3.603e-007    -6.279    -6.443    -0.165
   BaHCO3+               1.988e-008  1.808e-008    -7.702    -7.743    -0.041
   BaCO3                 3.689e-010  3.696e-010    -9.433    -9.432     0.001
   BaSO4                 6.352e-012  6.364e-012   -11.197   -11.196     0.001
   BaOH+                 1.085e-013  9.872e-014   -12.964   -13.006    -0.041
C(-4)           8.578e-003
   CH4                   8.578e-003  8.594e-003    -2.067    -2.066     0.001
C(4)            7.350e-003
   HCO3-                 5.737e-003  5.234e-003    -2.241    -2.281    -0.040
   CO2                   1.453e-003  1.455e-003    -2.838    -2.837     0.001
   CaHCO3+               1.225e-004  1.114e-004    -3.912    -3.953    -0.041
   MnHCO3+               1.052e-005  9.572e-006    -4.978    -5.019    -0.041
   FeHCO3+               1.028e-005  9.354e-006    -4.988    -5.029    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.096e-006  3.726e-006    -5.388    -5.429    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.866e-006  1.985e-006    -5.543    -5.702    -0.159
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.802e-007  5.813e-007    -6.236    -6.236     0.001
   MgCO3                 1.150e-007  1.153e-007    -6.939    -6.938     0.001
   BaHCO3+               1.988e-008  1.808e-008    -7.702    -7.743    -0.041
   NaCO3-                8.027e-009  7.302e-009    -8.095    -8.137    -0.041
   BaCO3                 3.689e-010  3.696e-010    -9.433    -9.432     0.001
Ca              2.538e-003
   Ca+2                  2.410e-003  1.669e-003    -2.618    -2.778    -0.160
   CaHCO3+               1.225e-004  1.114e-004    -3.912    -3.953    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.171e-008  1.173e-008    -7.931    -7.931     0.001
   CaOH+                 2.462e-009  2.239e-009    -8.609    -8.650    -0.041
   CaHSO4+               9.343e-015  8.498e-015   -14.030   -14.071    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.966e-005    -4.006    -4.047    -0.042
   MnCl+                 8.240e-009  7.495e-009    -8.084    -8.125    -0.041
   FeCl+                 2.432e-009  2.212e-009    -8.614    -8.655    -0.041
   MnCl2                 2.928e-013  2.933e-013   -12.533   -12.533     0.001
   MnCl3-                7.964e-018  7.244e-018   -17.099   -17.140    -0.041
   FeCl+2                7.481e-025  5.121e-025   -24.126   -24.291    -0.165
   FeCl2+                2.255e-028  2.051e-028   -27.647   -27.688    -0.041
   FeCl3                 1.835e-033  1.839e-033   -32.736   -32.735     0.001
Fe(2)           8.192e-005
   Fe(HS)2               4.434e-005  4.443e-005    -4.353    -4.352     0.001
   Fe+2                  2.611e-005  1.787e-005    -4.583    -4.748    -0.165
   FeHCO3+               1.028e-005  9.354e-006    -4.988    -5.029    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001



   Fe(HS)3-              2.809e-007  2.555e-007    -6.551    -6.593    -0.041
   FeOH+                 5.024e-008  4.570e-008    -7.299    -7.340    -0.041
   FeCl+                 2.432e-009  2.212e-009    -8.614    -8.655    -0.041
   FeSO4                 1.118e-010  1.120e-010    -9.952    -9.951     0.001
   Fe(OH)2               3.139e-012  3.145e-012   -11.503   -11.502     0.001
   Fe(OH)3-              1.039e-015  9.447e-016   -14.984   -15.025    -0.041
   FeHSO4+               1.001e-016  9.102e-017   -16.000   -16.041    -0.041
Fe(3)           5.678e-014
   Fe(OH)2+              2.906e-014  2.643e-014   -13.537   -13.578    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.232e-016  2.030e-016   -15.651   -15.692    -0.041
   FeOH+2                1.442e-017  9.873e-018   -16.841   -17.006    -0.165
   Fe+3                  4.438e-022  1.891e-022   -21.353   -21.723    -0.370
   FeCl+2                7.481e-025  5.121e-025   -24.126   -24.291    -0.165
   FeSO4+                8.034e-026  7.308e-026   -25.095   -25.136    -0.041
   FeCl2+                2.255e-028  2.051e-028   -27.647   -27.688    -0.041
   Fe(SO4)2-             6.194e-032  5.634e-032   -31.208   -31.249    -0.041
   FeHSO4+2              3.535e-032  2.419e-032   -31.452   -31.616    -0.165
   Fe2(OH)2+4            1.195e-032  2.624e-033   -31.923   -32.581    -0.659
   FeCl3                 1.835e-033  1.839e-033   -32.736   -32.735     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.810   -43.839    -1.029
H(0)            1.759e-009
   H2                    8.797e-010  8.814e-010    -9.056    -9.055     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.679e-012  4.256e-012   -11.330   -11.371    -0.041
Mg              9.161e-005
   Mg+2                  8.740e-005  6.084e-005    -4.058    -4.216    -0.157
   MgHCO3+               4.096e-006  3.726e-006    -5.388    -5.429    -0.041
   MgCO3                 1.150e-007  1.153e-007    -6.939    -6.938     0.001
   MgOH+                 1.963e-009  1.786e-009    -8.707    -8.748    -0.041
   MgSO4                 5.016e-010  5.026e-010    -9.300    -9.299     0.001
Mn(2)           4.374e-005
   Mn+2                  2.998e-005  2.052e-005    -4.523    -4.688    -0.165
   MnHCO3+               1.052e-005  9.572e-006    -4.978    -5.019    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.240e-009  7.495e-009    -8.084    -8.125    -0.041
   MnOH+                 4.689e-009  4.265e-009    -8.329    -8.370    -0.041
   MnSO4                 1.283e-010  1.286e-010    -9.892    -9.891     0.001
   MnCl2                 2.928e-013  2.933e-013   -12.533   -12.533     0.001
   MnCl3-                7.964e-018  7.244e-018   -17.099   -17.140    -0.041
   Mn(OH)3-              1.890e-019  1.719e-019   -18.724   -18.765    -0.041
Mn(3)           1.649e-034
   Mn+3                  1.649e-034  7.027e-035   -33.783   -34.153    -0.370
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.523   -83.687    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.986   -97.027    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.802e-007  5.813e-007    -6.236    -6.236     0.001
   NaCO3-                8.027e-009  7.302e-009    -8.095    -8.137    -0.041
   NaSO4-                3.835e-011  3.488e-011   -10.416   -10.457    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.271   -74.271     0.001
S(-2)           2.089e-004
   HS-                   5.806e-005  5.281e-005    -4.236    -4.277    -0.041
   H2S                   5.698e-005  5.709e-005    -4.244    -4.243     0.001
   Fe(HS)2               4.434e-005  4.443e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          1.407e-006  1.280e-006    -5.852    -5.893    -0.041
   Fe(HS)3-              2.809e-007  2.555e-007    -6.551    -6.593    -0.041
   S5-2                  1.486e-007  1.085e-007    -6.828    -6.964    -0.136
   S4-2                  8.793e-008  6.332e-008    -7.056    -7.198    -0.143
   S6-2                  7.588e-008  5.618e-008    -7.120    -7.250    -0.131
   S-2                   7.537e-011  5.159e-011   -10.123   -10.287    -0.165
   S3-2                  3.148e-011  2.231e-011   -10.502   -10.651    -0.149
   S2-2                  1.810e-012  1.266e-012   -11.742   -11.897    -0.155



   As3S4(HS)2-           5.588e-014  5.083e-014   -13.253   -13.294    -0.041
S(6)            6.360e-008
   SO4-2                 5.110e-008  3.524e-008    -7.292    -7.453    -0.161
   CaSO4                 1.171e-008  1.173e-008    -7.931    -7.931     0.001
   MgSO4                 5.016e-010  5.026e-010    -9.300    -9.299     0.001
   MnSO4                 1.283e-010  1.286e-010    -9.892    -9.891     0.001
   FeSO4                 1.118e-010  1.120e-010    -9.952    -9.951     0.001
   NaSO4-                3.835e-011  3.488e-011   -10.416   -10.457    -0.041
   BaSO4                 6.352e-012  6.364e-012   -11.197   -11.196     0.001
   KSO4-                 4.679e-012  4.256e-012   -11.330   -11.371    -0.041
   HSO4-                 4.657e-013  4.236e-013   -12.332   -12.373    -0.041
   CaHSO4+               9.343e-015  8.498e-015   -14.030   -14.071    -0.041
   FeHSO4+               1.001e-016  9.102e-017   -16.000   -16.041    -0.041
   FeSO4+                8.034e-026  7.308e-026   -25.095   -25.136    -0.041
   Fe(SO4)2-             6.194e-032  5.634e-032   -31.208   -31.249    -0.041
   FeHSO4+2              3.535e-032  2.419e-032   -31.452   -31.616    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.87  -10.23   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.06  -43.83    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.79  -17.33  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.24    9.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.65  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.31  -30.07   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.96  -43.79   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.18  -43.39   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.05  -42.33   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.15  -45.54   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.86   -1.11  Na2SO4:10H2O



Mn2(SO4)3       -84.95  -90.67   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.81  -12.14    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -2.66  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.78  -44.02  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.68  -14.86   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 97.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.940e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.386e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.657e-002 -6.433e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.195e-005  3.195e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.312e-003  6.312e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.090e-004  Surface charge, eq

Hfo_s         



 2.328e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.501e-005       0.645  1.501e-005      -4.824
Hfo_sOMn+        6.373e-006       0.274  6.372e-006      -5.196
Hfo_sOFe+        1.564e-006       0.067  1.564e-006      -5.806
Hfo_sOH2+        2.322e-007       0.010  2.322e-007      -6.634
Hfo_sOH          9.639e-008       0.004  9.639e-008      -7.016
Hfo_sOHBa+2      1.002e-008       0.000  1.002e-008      -7.999
Hfo_sO-          9.167e-010       0.000  9.167e-010      -9.038

Hfo           
 7.090e-004  Surface charge, eq

Hfo_w         
 9.313e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.133e-004       0.659  6.133e-004      -3.212
Hfo_wOH          2.546e-004       0.273  2.546e-004      -3.594
Hfo_wOFe+        3.856e-005       0.041  3.856e-005      -4.414
Hfo_wOMn+        1.337e-005       0.014  1.337e-005      -4.874
Hfo_wOCa+        4.857e-006       0.005  4.856e-006      -5.314
Hfo_wOMg+        3.150e-006       0.003  3.150e-006      -5.502
Hfo_wO-          2.421e-006       0.003  2.421e-006      -5.616
Hfo_wOFeOH       8.399e-007       0.001  8.398e-007      -6.076
Hfo_wH2AsO3      2.226e-007       0.000  2.226e-007      -6.653
Hfo_wSO4-        6.613e-011       0.000  6.613e-011     -10.180
Hfo_wOHSO4-2     5.476e-011       0.000  5.476e-011     -10.262
Hfo_wOBa+        4.686e-011       0.000  4.686e-011     -10.329
Hfo_wOHAsO4-3    4.847e-016       0.000  4.846e-016     -15.315
Hfo_wHAsO4-      6.298e-017       0.000  6.297e-017     -16.201
Hfo_wH2AsO4      4.909e-018       0.000  4.909e-018     -17.309

Mno           
-3.306e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.736e-025       0.000  3.736e-025     -24.428
Mno_O3Ca         2.318e-026       0.000  2.318e-026     -25.635
Mno_O3-2         1.926e-026       0.000  1.926e-026     -25.715
Mno_O3HMn+       6.340e-027       0.000  6.339e-027     -26.198
Mno_O3H-         8.194e-028       0.000  8.194e-028     -27.087
Mno_O3Na-        4.034e-028       0.000  4.033e-028     -27.394
Mno_O3HCa+       3.432e-028       0.000  3.432e-028     -27.464
Mno_O3Mg         3.215e-028       0.000  3.215e-028     -27.493
Mno_O3Ba         1.053e-028       0.000  1.053e-028     -27.978
Mno_O3HMg+       3.223e-030       0.000  3.223e-030     -29.492
Mno_O3HBa+       2.788e-030       0.000  2.788e-030     -29.555
Mno_O3HNa        1.601e-030       0.000  1.601e-030     -29.796
Mno_O3H2         2.617e-032       0.000  2.617e-032     -31.582
Mno_O3H3+        2.237e-037       0.000  2.237e-037     -36.650
Mno_O3H3Cl       5.524e-040       0.000  5.524e-040     -39.258

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.411e-006  1.411e-006
Ba               5.467e-007  5.467e-007
C                1.601e-002  1.601e-002
Ca               2.537e-003  2.538e-003
Cl               9.872e-005  9.873e-005



Fe               8.191e-005  8.192e-005
K                1.893e-005  1.893e-005
Mg               9.162e-005  9.162e-005
Mn               4.373e-005  4.373e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.908      Charge balance
                                       pe  =  -3.956      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.251e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.056e-003
                       Total CO2 (mol/kg)  =  7.345e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.083e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.58
                               Iterations  =  35
                                  Total H  = 1.110582e+002
                                  Total O  = 5.552927e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.344e-007  1.235e-007    -6.872    -6.908    -0.036
   OH-                   8.906e-008  8.101e-008    -7.050    -7.091    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.411e-006
   AsS(OH)(HS)-          1.407e-006  1.280e-006    -5.852    -5.893    -0.041
   H3AsO3                3.394e-009  3.400e-009    -8.469    -8.469     0.001
   H2AsO3-               2.142e-011  1.948e-011   -10.669   -10.710    -0.041
   As3S4(HS)2-           5.583e-014  5.078e-014   -13.253   -13.294    -0.041
   H4AsO3+               2.288e-016  2.081e-016   -15.641   -15.682    -0.041
   HAsO3-2               4.597e-019  3.147e-019   -18.338   -18.502    -0.165
   AsO3-3                1.192e-027  5.083e-028   -26.924   -27.294    -0.370
As(5)           9.460e-018
   H2AsO4-               5.424e-018  4.934e-018   -17.266   -17.307    -0.041
   HAsO4-2               4.036e-018  2.763e-018   -17.394   -17.559    -0.165
   H3AsO4                1.214e-022  1.216e-022   -21.916   -21.915     0.001
   AsO4-3                1.175e-022  5.007e-023   -21.930   -22.300    -0.370
Ba              5.467e-007
   Ba+2                  5.265e-007  3.604e-007    -6.279    -6.443    -0.165
   BaHCO3+               1.987e-008  1.807e-008    -7.702    -7.743    -0.041
   BaCO3                 3.690e-010  3.697e-010    -9.433    -9.432     0.001
   BaSO4                 6.288e-012  6.300e-012   -11.201   -11.201     0.001
   BaOH+                 1.086e-013  9.882e-014   -12.964   -13.005    -0.041
C(-4)           8.663e-003
   CH4                   8.663e-003  8.680e-003    -2.062    -2.062     0.001
C(4)            7.345e-003
   HCO3-                 5.734e-003  5.231e-003    -2.242    -2.281    -0.040
   CO2                   1.451e-003  1.453e-003    -2.838    -2.838     0.001
   CaHCO3+               1.224e-004  1.113e-004    -3.912    -3.954    -0.041
   MnHCO3+               1.051e-005  9.564e-006    -4.978    -5.019    -0.041
   FeHCO3+               1.028e-005  9.347e-006    -4.988    -5.029    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.094e-006  3.724e-006    -5.388    -5.429    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.866e-006  1.986e-006    -5.543    -5.702    -0.159
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.799e-007  5.810e-007    -6.237    -6.236     0.001
   MgCO3                 1.151e-007  1.153e-007    -6.939    -6.938     0.001
   BaHCO3+               1.987e-008  1.807e-008    -7.702    -7.743    -0.041
   NaCO3-                8.029e-009  7.303e-009    -8.095    -8.136    -0.041



   BaCO3                 3.690e-010  3.697e-010    -9.433    -9.432     0.001
Ca              2.537e-003
   Ca+2                  2.409e-003  1.668e-003    -2.618    -2.778    -0.160
   CaHCO3+               1.224e-004  1.113e-004    -3.912    -3.954    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.159e-008  1.161e-008    -7.936    -7.935     0.001
   CaOH+                 2.463e-009  2.240e-009    -8.609    -8.650    -0.041
   CaHSO4+               9.238e-015  8.403e-015   -14.034   -14.076    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.966e-005    -4.006    -4.047    -0.042
   MnCl+                 8.238e-009  7.494e-009    -8.084    -8.125    -0.041
   FeCl+                 2.431e-009  2.211e-009    -8.614    -8.655    -0.041
   MnCl2                 2.927e-013  2.933e-013   -12.534   -12.533     0.001
   MnCl3-                7.963e-018  7.243e-018   -17.099   -17.140    -0.041
   FeCl+2                7.463e-025  5.109e-025   -24.127   -24.292    -0.165
   FeCl2+                2.249e-028  2.046e-028   -27.648   -27.689    -0.041
   FeCl3                 1.831e-033  1.834e-033   -32.737   -32.736     0.001
Fe(2)           8.191e-005
   Fe(HS)2               4.435e-005  4.444e-005    -4.353    -4.352     0.001
   Fe+2                  2.610e-005  1.787e-005    -4.583    -4.748    -0.165
   FeHCO3+               1.028e-005  9.347e-006    -4.988    -5.029    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.810e-007  2.556e-007    -6.551    -6.592    -0.041
   FeOH+                 5.027e-008  4.572e-008    -7.299    -7.340    -0.041
   FeCl+                 2.431e-009  2.211e-009    -8.614    -8.655    -0.041
   FeSO4                 1.106e-010  1.108e-010    -9.956    -9.955     0.001
   Fe(OH)2               3.143e-012  3.149e-012   -11.503   -11.502     0.001
   Fe(OH)3-              1.041e-015  9.468e-016   -14.983   -15.024    -0.041
   FeHSO4+               9.894e-017  9.000e-017   -16.005   -16.046    -0.041
Fe(3)           5.676e-014
   Fe(OH)2+              2.904e-014  2.641e-014   -13.537   -13.578    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.234e-016  2.032e-016   -15.651   -15.692    -0.041
   FeOH+2                1.440e-017  9.857e-018   -16.842   -17.006    -0.165
   Fe+3                  4.426e-022  1.887e-022   -21.354   -21.724    -0.370
   FeCl+2                7.463e-025  5.109e-025   -24.127   -24.292    -0.165
   FeSO4+                7.933e-026  7.216e-026   -25.101   -25.142    -0.041
   FeCl2+                2.249e-028  2.046e-028   -27.648   -27.689    -0.041
   Fe(SO4)2-             6.054e-032  5.506e-032   -31.218   -31.259    -0.041
   FeHSO4+2              3.487e-032  2.387e-032   -31.458   -31.622    -0.165
   Fe2(OH)2+4            1.191e-032  2.615e-033   -31.924   -32.583    -0.658
   FeCl3                 1.831e-033  1.834e-033   -32.737   -32.736     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.812   -43.841    -1.029
H(0)            1.764e-009
   H2                    8.822e-010  8.839e-010    -9.054    -9.054     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.632e-012  4.213e-012   -11.334   -11.375    -0.041
Mg              9.162e-005
   Mg+2                  8.741e-005  6.084e-005    -4.058    -4.216    -0.157
   MgHCO3+               4.094e-006  3.724e-006    -5.388    -5.429    -0.041
   MgCO3                 1.151e-007  1.153e-007    -6.939    -6.938     0.001
   MgOH+                 1.965e-009  1.788e-009    -8.707    -8.748    -0.041
   MgSO4                 4.966e-010  4.975e-010    -9.304    -9.303     0.001
Mn(2)           4.373e-005
   Mn+2                  2.997e-005  2.052e-005    -4.523    -4.688    -0.165
   MnHCO3+               1.051e-005  9.564e-006    -4.978    -5.019    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.238e-009  7.494e-009    -8.084    -8.125    -0.041
   MnOH+                 4.691e-009  4.267e-009    -8.329    -8.370    -0.041
   MnSO4                 1.270e-010  1.273e-010    -9.896    -9.895     0.001
   MnCl2                 2.927e-013  2.933e-013   -12.534   -12.533     0.001
   MnCl3-                7.963e-018  7.243e-018   -17.099   -17.140    -0.041
   Mn(OH)3-              1.894e-019  1.723e-019   -18.723   -18.764    -0.041
Mn(3)           1.644e-034
   Mn+3                  1.644e-034  7.009e-035   -33.784   -34.154    -0.370
Mn(6)           0.000e+000



   MnO4-2                0.000e+000  0.000e+000   -83.524   -83.688    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.988   -97.029    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.799e-007  5.810e-007    -6.237    -6.236     0.001
   NaCO3-                8.029e-009  7.303e-009    -8.095    -8.136    -0.041
   NaSO4-                3.796e-011  3.453e-011   -10.421   -10.462    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.274   -74.273     0.001
S(-2)           2.089e-004
   HS-                   5.807e-005  5.282e-005    -4.236    -4.277    -0.041
   H2S                   5.695e-005  5.706e-005    -4.245    -4.244     0.001
   Fe(HS)2               4.435e-005  4.444e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          1.407e-006  1.280e-006    -5.852    -5.893    -0.041
   Fe(HS)3-              2.810e-007  2.556e-007    -6.551    -6.592    -0.041
   S5-2                  1.487e-007  1.086e-007    -6.828    -6.964    -0.136
   S4-2                  8.802e-008  6.339e-008    -7.055    -7.198    -0.143
   S6-2                  7.596e-008  5.624e-008    -7.119    -7.250    -0.131
   S-2                   7.544e-011  5.164e-011   -10.122   -10.287    -0.165
   S3-2                  3.151e-011  2.234e-011   -10.502   -10.651    -0.149
   S2-2                  1.811e-012  1.268e-012   -11.742   -11.897    -0.155
   As3S4(HS)2-           5.583e-014  5.078e-014   -13.253   -13.294    -0.041
S(6)            6.295e-008
   SO4-2                 5.058e-008  3.488e-008    -7.296    -7.457    -0.161
   CaSO4                 1.159e-008  1.161e-008    -7.936    -7.935     0.001
   MgSO4                 4.966e-010  4.975e-010    -9.304    -9.303     0.001
   MnSO4                 1.270e-010  1.273e-010    -9.896    -9.895     0.001
   FeSO4                 1.106e-010  1.108e-010    -9.956    -9.955     0.001
   NaSO4-                3.796e-011  3.453e-011   -10.421   -10.462    -0.041
   BaSO4                 6.288e-012  6.300e-012   -11.201   -11.201     0.001
   KSO4-                 4.632e-012  4.213e-012   -11.334   -11.375    -0.041
   HSO4-                 4.606e-013  4.190e-013   -12.337   -12.378    -0.041
   CaHSO4+               9.238e-015  8.403e-015   -14.034   -14.076    -0.041
   FeHSO4+               9.894e-017  9.000e-017   -16.005   -16.046    -0.041
   FeSO4+                7.933e-026  7.216e-026   -25.101   -25.142    -0.041
   Fe(SO4)2-             6.054e-032  5.506e-032   -31.218   -31.259    -0.041
   FeHSO4+2              3.487e-032  2.387e-032   -31.458   -31.622    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.87  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.06  -43.83    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.79  -17.32  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.24    9.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS



Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.65  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.31  -30.07   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.97  -43.80   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.19  -43.40   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.06  -42.34   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.16  -45.55   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.97  -90.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.81  -12.15    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -2.66  -22.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.78  -44.03  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.69  -14.87   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 98.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.960e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles



C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.385e-003
Goethite             0.00   -1.00   -1.00   5.300e-002  4.645e-002 -6.552e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.200e-005  3.200e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.432e-003  6.432e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.071e-004  Surface charge, eq

Hfo_s         
 2.322e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.496e-005       0.644  1.496e-005      -4.825
Hfo_sOMn+        6.360e-006       0.274  6.359e-006      -5.197
Hfo_sOFe+        1.561e-006       0.067  1.561e-006      -5.807
Hfo_sOH2+        2.314e-007       0.010  2.314e-007      -6.636
Hfo_sOH          9.614e-008       0.004  9.614e-008      -7.017
Hfo_sOHBa+2      9.994e-009       0.000  9.993e-009      -8.000
Hfo_sO-          9.151e-010       0.000  9.150e-010      -9.039

Hfo           
 7.071e-004  Surface charge, eq

Hfo_w         
 9.290e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.115e-004       0.658  6.115e-004      -3.214
Hfo_wOH          2.541e-004       0.274  2.541e-004      -3.595
Hfo_wOFe+        3.850e-005       0.041  3.850e-005      -4.415
Hfo_wOMn+        1.335e-005       0.014  1.335e-005      -4.875
Hfo_wOCa+        4.849e-006       0.005  4.849e-006      -5.314
Hfo_wOMg+        3.146e-006       0.003  3.146e-006      -5.502
Hfo_wO-          2.418e-006       0.003  2.418e-006      -5.616
Hfo_wOFeOH       8.393e-007       0.001  8.393e-007      -6.076
Hfo_wH2AsO3      2.223e-007       0.000  2.223e-007      -6.653
Hfo_wSO4-        6.528e-011       0.000  6.527e-011     -10.185
Hfo_wOHSO4-2     5.410e-011       0.000  5.409e-011     -10.267
Hfo_wOBa+        4.681e-011       0.000  4.681e-011     -10.330
Hfo_wOHAsO4-3    4.838e-016       0.000  4.838e-016     -15.315
Hfo_wHAsO4-      6.276e-017       0.000  6.276e-017     -16.202
Hfo_wH2AsO4      4.888e-018       0.000  4.888e-018     -17.311

Mno           
-3.510e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.965e-030       0.000  3.965e-030     -29.402
Mno_O3Ca         2.460e-031       0.000  2.460e-031     -30.609
Mno_O3-2         2.045e-031       0.000  2.045e-031     -30.689



Mno_O3HMn+       6.722e-032       0.000  6.722e-032     -31.173
Mno_O3H-         8.690e-033       0.000  8.690e-033     -32.061
Mno_O3Na-        4.281e-033       0.000  4.281e-033     -32.368
Mno_O3HCa+       3.639e-033       0.000  3.639e-033     -32.439
Mno_O3Mg         3.413e-033       0.000  3.413e-033     -32.467
Mno_O3Ba         1.118e-033       0.000  1.118e-033     -32.952
Mno_O3HMg+       3.419e-035       0.000  3.419e-035     -34.466
Mno_O3HBa+       2.957e-035       0.000  2.957e-035     -34.529
Mno_O3HNa        1.698e-035       0.000  1.698e-035     -34.770
Mno_O3H2         2.773e-037       0.000  2.773e-037     -36.557
Mno_O3H3+        2.369e-042       0.000  2.368e-042     -41.626
Mno_O3H3Cl       5.849e-045       0.000  5.849e-045     -44.233

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.411e-006  1.411e-006
Ba               5.467e-007  5.468e-007
C                1.609e-002  1.609e-002
Ca               2.537e-003  2.537e-003
Cl               9.872e-005  9.873e-005
Fe               8.191e-005  8.191e-005
K                1.893e-005  1.893e-005
Mg               9.162e-005  9.163e-005
Mn               4.371e-005  4.371e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.909      Charge balance
                                       pe  =  -3.957      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.248e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.053e-003
                       Total CO2 (mol/kg)  =  7.339e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.063e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.57
                               Iterations  =  26
                                  Total H  = 1.110587e+002
                                  Total O  = 5.552935e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.343e-007  1.234e-007    -6.872    -6.909    -0.036
   OH-                   8.913e-008  8.107e-008    -7.050    -7.091    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.411e-006
   AsS(OH)(HS)-          1.408e-006  1.280e-006    -5.852    -5.893    -0.041
   H3AsO3                3.396e-009  3.402e-009    -8.469    -8.468     0.001
   H2AsO3-               2.145e-011  1.951e-011   -10.669   -10.710    -0.041
   As3S4(HS)2-           5.578e-014  5.074e-014   -13.254   -13.295    -0.041
   H4AsO3+               2.287e-016  2.081e-016   -15.641   -15.682    -0.041
   HAsO3-2               4.607e-019  3.154e-019   -18.337   -18.501    -0.165
   AsO3-3                1.196e-027  5.098e-028   -26.922   -27.293    -0.370
As(5)           9.450e-018
   H2AsO4-               5.416e-018  4.927e-018   -17.266   -17.307    -0.041
   HAsO4-2               4.034e-018  2.761e-018   -17.394   -17.559    -0.165
   H3AsO4                1.211e-022  1.213e-022   -21.917   -21.916     0.001
   AsO4-3                1.175e-022  5.008e-023   -21.930   -22.300    -0.370
Ba              5.467e-007



   Ba+2                  5.265e-007  3.604e-007    -6.279    -6.443    -0.165
   BaHCO3+               1.986e-008  1.806e-008    -7.702    -7.743    -0.041
   BaCO3                 3.691e-010  3.698e-010    -9.433    -9.432     0.001
   BaSO4                 6.226e-012  6.237e-012   -11.206   -11.205     0.001
   BaOH+                 1.087e-013  9.891e-014   -12.964   -13.005    -0.041
C(-4)           8.748e-003
   CH4                   8.748e-003  8.765e-003    -2.058    -2.057     0.001
C(4)            7.339e-003
   HCO3-                 5.730e-003  5.228e-003    -2.242    -2.282    -0.040
   CO2                   1.449e-003  1.451e-003    -2.839    -2.838     0.001
   CaHCO3+               1.223e-004  1.112e-004    -3.913    -3.954    -0.041
   MnHCO3+               1.051e-005  9.557e-006    -4.979    -5.020    -0.041
   FeHCO3+               1.027e-005  9.339e-006    -4.989    -5.030    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.092e-006  3.722e-006    -5.388    -5.429    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.867e-006  1.986e-006    -5.543    -5.702    -0.159
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.796e-007  5.807e-007    -6.237    -6.236     0.001
   MgCO3                 1.151e-007  1.153e-007    -6.939    -6.938     0.001
   BaHCO3+               1.986e-008  1.806e-008    -7.702    -7.743    -0.041
   NaCO3-                8.031e-009  7.305e-009    -8.095    -8.136    -0.041
   BaCO3                 3.691e-010  3.698e-010    -9.433    -9.432     0.001
Ca              2.537e-003
   Ca+2                  2.409e-003  1.668e-003    -2.618    -2.778    -0.160
   CaHCO3+               1.223e-004  1.112e-004    -3.913    -3.954    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.147e-008  1.149e-008    -7.940    -7.940     0.001
   CaOH+                 2.464e-009  2.242e-009    -8.608    -8.649    -0.041
   CaHSO4+               9.135e-015  8.309e-015   -14.039   -14.080    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.966e-005    -4.006    -4.047    -0.042
   MnCl+                 8.236e-009  7.492e-009    -8.084    -8.125    -0.041
   FeCl+                 2.431e-009  2.211e-009    -8.614    -8.655    -0.041
   MnCl2                 2.927e-013  2.932e-013   -12.534   -12.533     0.001
   MnCl3-                7.961e-018  7.242e-018   -17.099   -17.140    -0.041
   FeCl+2                7.444e-025  5.096e-025   -24.128   -24.293    -0.165
   FeCl2+                2.244e-028  2.041e-028   -27.649   -27.690    -0.041
   FeCl3                 1.827e-033  1.830e-033   -32.738   -32.738     0.001
Fe(2)           8.191e-005
   Fe(HS)2               4.436e-005  4.445e-005    -4.353    -4.352     0.001
   Fe+2                  2.609e-005  1.786e-005    -4.583    -4.748    -0.165
   FeHCO3+               1.027e-005  9.339e-006    -4.989    -5.030    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.811e-007  2.557e-007    -6.551    -6.592    -0.041
   FeOH+                 5.030e-008  4.575e-008    -7.298    -7.340    -0.041
   FeCl+                 2.431e-009  2.211e-009    -8.614    -8.655    -0.041
   FeSO4                 1.095e-010  1.097e-010    -9.961    -9.960     0.001
   Fe(OH)2               3.148e-012  3.154e-012   -11.502   -11.501     0.001
   Fe(OH)3-              1.043e-015  9.489e-016   -14.982   -15.023    -0.041
   FeHSO4+               9.784e-017  8.900e-017   -16.009   -16.051    -0.041
Fe(3)           5.673e-014
   Fe(OH)2+              2.901e-014  2.639e-014   -13.537   -13.579    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.236e-016  2.034e-016   -15.651   -15.692    -0.041
   FeOH+2                1.438e-017  9.841e-018   -16.842   -17.007    -0.165
   Fe+3                  4.415e-022  1.882e-022   -21.355   -21.725    -0.370
   FeCl+2                7.444e-025  5.096e-025   -24.128   -24.293    -0.165
   FeSO4+                7.834e-026  7.126e-026   -25.106   -25.147    -0.041
   FeCl2+                2.244e-028  2.041e-028   -27.649   -27.690    -0.041
   Fe(SO4)2-             5.918e-032  5.383e-032   -31.228   -31.269    -0.041
   FeHSO4+2              3.440e-032  2.355e-032   -31.463   -31.628    -0.165
   Fe2(OH)2+4            1.187e-032  2.607e-033   -31.926   -32.584    -0.658
   FeCl3                 1.827e-033  1.830e-033   -32.738   -32.738     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.814   -43.842    -1.029
H(0)            1.769e-009
   H2                    8.847e-010  8.863e-010    -9.053    -9.052     0.001



K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.585e-012  4.171e-012   -11.339   -11.380    -0.041
Mg              9.162e-005
   Mg+2                  8.741e-005  6.085e-005    -4.058    -4.216    -0.157
   MgHCO3+               4.092e-006  3.722e-006    -5.388    -5.429    -0.041
   MgCO3                 1.151e-007  1.153e-007    -6.939    -6.938     0.001
   MgOH+                 1.967e-009  1.789e-009    -8.706    -8.747    -0.041
   MgSO4                 4.916e-010  4.926e-010    -9.308    -9.308     0.001
Mn(2)           4.371e-005
   Mn+2                  2.996e-005  2.051e-005    -4.523    -4.688    -0.165
   MnHCO3+               1.051e-005  9.557e-006    -4.979    -5.020    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.236e-009  7.492e-009    -8.084    -8.125    -0.041
   MnOH+                 4.694e-009  4.270e-009    -8.328    -8.370    -0.041
   MnSO4                 1.257e-010  1.259e-010    -9.901    -9.900     0.001
   MnCl2                 2.927e-013  2.932e-013   -12.534   -12.533     0.001
   MnCl3-                7.961e-018  7.242e-018   -17.099   -17.140    -0.041
   Mn(OH)3-              1.898e-019  1.727e-019   -18.722   -18.763    -0.041
Mn(3)           1.640e-034
   Mn+3                  1.640e-034  6.992e-035   -33.785   -34.155    -0.370
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.525   -83.690    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.990   -97.031    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.796e-007  5.807e-007    -6.237    -6.236     0.001
   NaCO3-                8.031e-009  7.305e-009    -8.095    -8.136    -0.041
   NaSO4-                3.758e-011  3.418e-011   -10.425   -10.466    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.276   -74.275     0.001
S(-2)           2.089e-004
   HS-                   5.809e-005  5.284e-005    -4.236    -4.277    -0.041
   H2S                   5.691e-005  5.702e-005    -4.245    -4.244     0.001
   Fe(HS)2               4.436e-005  4.445e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          1.408e-006  1.280e-006    -5.852    -5.893    -0.041
   Fe(HS)3-              2.811e-007  2.557e-007    -6.551    -6.592    -0.041
   S5-2                  1.488e-007  1.088e-007    -6.827    -6.964    -0.136
   S4-2                  8.810e-008  6.346e-008    -7.055    -7.198    -0.143
   S6-2                  7.603e-008  5.630e-008    -7.119    -7.250    -0.131
   S-2                   7.552e-011  5.170e-011   -10.122   -10.287    -0.165
   S3-2                  3.154e-011  2.236e-011   -10.501   -10.651    -0.149
   S2-2                  1.813e-012  1.269e-012   -11.742   -11.897    -0.155
   As3S4(HS)2-           5.578e-014  5.074e-014   -13.254   -13.295    -0.041
S(6)            6.231e-008
   SO4-2                 5.006e-008  3.453e-008    -7.300    -7.462    -0.161
   CaSO4                 1.147e-008  1.149e-008    -7.940    -7.940     0.001
   MgSO4                 4.916e-010  4.926e-010    -9.308    -9.308     0.001
   MnSO4                 1.257e-010  1.259e-010    -9.901    -9.900     0.001
   FeSO4                 1.095e-010  1.097e-010    -9.961    -9.960     0.001
   NaSO4-                3.758e-011  3.418e-011   -10.425   -10.466    -0.041
   BaSO4                 6.226e-012  6.237e-012   -11.206   -11.205     0.001
   KSO4-                 4.585e-012  4.171e-012   -11.339   -11.380    -0.041
   HSO4-                 4.556e-013  4.144e-013   -12.341   -12.383    -0.041
   CaHSO4+               9.135e-015  8.309e-015   -14.039   -14.080    -0.041
   FeHSO4+               9.784e-017  8.900e-017   -16.009   -16.051    -0.041
   FeSO4+                7.834e-026  7.126e-026   -25.106   -25.147    -0.041
   Fe(SO4)2-             5.918e-032  5.383e-032   -31.228   -31.269    -0.041
   FeHSO4+2              3.440e-032  2.355e-032   -31.463   -31.628    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.88  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3



Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.06  -43.83    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.79  -17.32  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.24    9.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.66  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.26  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.31  -30.07   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.98  -43.81   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.20  -43.41   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.07  -42.35   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.17  -45.56   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.76  -14.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.99  -90.70   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.82  -12.15    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.28   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -2.66  -22.60  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.78  -44.03  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.18  -18.20  -15.03  S
Thenardite      -14.69  -14.87   -0.18  Na2SO4



Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 99.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.980e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.762e-002 -2.384e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.633e-002 -6.672e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.205e-005  3.205e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.552e-003  6.552e-003
Witherite           -3.58  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.051e-004  Surface charge, eq

Hfo_s         
 2.316e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.492e-005       0.644  1.492e-005      -4.826
Hfo_sOMn+        6.347e-006       0.274  6.346e-006      -5.197
Hfo_sOFe+        1.558e-006       0.067  1.558e-006      -5.807
Hfo_sOH2+        2.306e-007       0.010  2.306e-007      -6.637
Hfo_sOH          9.589e-008       0.004  9.588e-008      -7.018
Hfo_sOHBa+2      9.969e-009       0.000  9.968e-009      -8.001
Hfo_sO-          9.134e-010       0.000  9.134e-010      -9.039

Hfo           
 7.051e-004  Surface charge, eq

Hfo_w         
 9.266e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.098e-004       0.658  6.097e-004      -3.215
Hfo_wOH          2.536e-004       0.274  2.535e-004      -3.596
Hfo_wOFe+        3.845e-005       0.041  3.844e-005      -4.415
Hfo_wOMn+        1.333e-005       0.014  1.333e-005      -4.875



Hfo_wOCa+        4.842e-006       0.005  4.842e-006      -5.315
Hfo_wOMg+        3.143e-006       0.003  3.142e-006      -5.503
Hfo_wO-          2.415e-006       0.003  2.415e-006      -5.617
Hfo_wOFeOH       8.387e-007       0.001  8.387e-007      -6.076
Hfo_wH2AsO3      2.219e-007       0.000  2.219e-007      -6.654
Hfo_wSO4-        6.444e-011       0.000  6.443e-011     -10.191
Hfo_wOHSO4-2     5.344e-011       0.000  5.344e-011     -10.272
Hfo_wOBa+        4.676e-011       0.000  4.675e-011     -10.330
Hfo_wOHAsO4-3    4.829e-016       0.000  4.829e-016     -15.316
Hfo_wHAsO4-      6.254e-017       0.000  6.254e-017     -16.204
Hfo_wH2AsO4      4.867e-018       0.000  4.867e-018     -17.313

Mno           
-1.268e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.432e-028       0.000  1.432e-028     -27.844
Mno_O3Ca         8.883e-030       0.000  8.882e-030     -29.051
Mno_O3-2         7.385e-030       0.000  7.384e-030     -29.132
Mno_O3HMn+       2.425e-030       0.000  2.425e-030     -29.615
Mno_O3H-         3.136e-031       0.000  3.136e-031     -30.504
Mno_O3Na-        1.546e-031       0.000  1.546e-031     -30.811
Mno_O3HCa+       1.313e-031       0.000  1.313e-031     -30.882
Mno_O3Mg         1.233e-031       0.000  1.233e-031     -30.909
Mno_O3Ba         4.037e-032       0.000  4.037e-032     -31.394
Mno_O3HMg+       1.234e-033       0.000  1.234e-033     -32.909
Mno_O3HBa+       1.067e-033       0.000  1.067e-033     -32.972
Mno_O3HNa        6.126e-034       0.000  6.126e-034     -33.213
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.533e-041       0.000  8.533e-041     -40.069
Mno_O3H3Cl       2.107e-043       0.000  2.107e-043     -42.676

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.411e-006  1.411e-006
Ba               5.467e-007  5.468e-007
C                1.617e-002  1.617e-002
Ca               2.536e-003  2.536e-003
Cl               9.872e-005  9.873e-005
Fe               8.190e-005  8.190e-005
K                1.893e-005  1.893e-005
Mg               9.162e-005  9.163e-005
Mn               4.369e-005  4.370e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.909      Charge balance
                                       pe  =  -3.958      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.245e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.049e-003
                       Total CO2 (mol/kg)  =  7.333e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.044e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.55
                               Iterations  =  35
                                  Total H  = 1.110592e+002
                                  Total O  = 5.552942e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.341e-007  1.233e-007    -6.872    -6.909    -0.036
   OH-                   8.920e-008  8.114e-008    -7.050    -7.091    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.411e-006
   AsS(OH)(HS)-          1.408e-006  1.281e-006    -5.851    -5.893    -0.041
   H3AsO3                3.398e-009  3.404e-009    -8.469    -8.468     0.001
   H2AsO3-               2.148e-011  1.954e-011   -10.668   -10.709    -0.041
   As3S4(HS)2-           5.573e-014  5.069e-014   -13.254   -13.295    -0.041
   H4AsO3+               2.287e-016  2.080e-016   -15.641   -15.682    -0.041
   HAsO3-2               4.617e-019  3.161e-019   -18.336   -18.500    -0.165
   AsO3-3                1.199e-027  5.113e-028   -26.921   -27.291    -0.370
As(5)           9.440e-018
   H2AsO4-               5.409e-018  4.920e-018   -17.267   -17.308    -0.041
   HAsO4-2               4.031e-018  2.760e-018   -17.395   -17.559    -0.165
   H3AsO4                1.209e-022  1.211e-022   -21.918   -21.917     0.001
   AsO4-3                1.175e-022  5.009e-023   -21.930   -22.300    -0.370
Ba              5.467e-007
   Ba+2                  5.265e-007  3.605e-007    -6.279    -6.443    -0.165
   BaHCO3+               1.985e-008  1.805e-008    -7.702    -7.743    -0.041
   BaCO3                 3.693e-010  3.700e-010    -9.433    -9.432     0.001
   BaSO4                 6.164e-012  6.176e-012   -11.210   -11.209     0.001
   BaOH+                 1.088e-013  9.900e-014   -12.963   -13.004    -0.041
C(-4)           8.833e-003
   CH4                   8.833e-003  8.850e-003    -2.054    -2.053     0.001
C(4)            7.333e-003
   HCO3-                 5.727e-003  5.225e-003    -2.242    -2.282    -0.040
   CO2                   1.447e-003  1.449e-003    -2.840    -2.839     0.001
   CaHCO3+               1.222e-004  1.111e-004    -3.913    -3.954    -0.041
   MnHCO3+               1.050e-005  9.549e-006    -4.979    -5.020    -0.041
   FeHCO3+               1.026e-005  9.332e-006    -4.989    -5.030    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.090e-006  3.721e-006    -5.388    -5.429    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.867e-006  1.987e-006    -5.543    -5.702    -0.159
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.792e-007  5.803e-007    -6.237    -6.236     0.001
   MgCO3                 1.152e-007  1.154e-007    -6.939    -6.938     0.001
   BaHCO3+               1.985e-008  1.805e-008    -7.702    -7.743    -0.041
   NaCO3-                8.033e-009  7.307e-009    -8.095    -8.136    -0.041
   BaCO3                 3.693e-010  3.700e-010    -9.433    -9.432     0.001
Ca              2.536e-003
   Ca+2                  2.408e-003  1.667e-003    -2.618    -2.778    -0.160
   CaHCO3+               1.222e-004  1.111e-004    -3.913    -3.954    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.135e-008  1.137e-008    -7.945    -7.944     0.001
   CaOH+                 2.466e-009  2.243e-009    -8.608    -8.649    -0.041
   CaHSO4+               9.034e-015  8.218e-015   -14.044   -14.085    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.966e-005    -4.006    -4.047    -0.042
   MnCl+                 8.235e-009  7.490e-009    -8.084    -8.125    -0.041
   FeCl+                 2.430e-009  2.211e-009    -8.614    -8.655    -0.041
   MnCl2                 2.926e-013  2.932e-013   -12.534   -12.533     0.001
   MnCl3-                7.960e-018  7.240e-018   -17.099   -17.140    -0.041
   FeCl+2                7.426e-025  5.084e-025   -24.129   -24.294    -0.165
   FeCl2+                2.239e-028  2.036e-028   -27.650   -27.691    -0.041
   FeCl3                 1.822e-033  1.826e-033   -32.739   -32.739     0.001
Fe(2)           8.190e-005
   Fe(HS)2               4.437e-005  4.445e-005    -4.353    -4.352     0.001
   Fe+2                  2.609e-005  1.786e-005    -4.584    -4.748    -0.165
   FeHCO3+               1.026e-005  9.332e-006    -4.989    -5.030    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.812e-007  2.558e-007    -6.551    -6.592    -0.041



   FeOH+                 5.032e-008  4.578e-008    -7.298    -7.339    -0.041
   FeCl+                 2.430e-009  2.211e-009    -8.614    -8.655    -0.041
   FeSO4                 1.084e-010  1.086e-010    -9.965    -9.964     0.001
   Fe(OH)2               3.152e-012  3.158e-012   -11.501   -11.501     0.001
   Fe(OH)3-              1.045e-015  9.509e-016   -14.981   -15.022    -0.041
   FeHSO4+               9.677e-017  8.802e-017   -16.014   -16.055    -0.041
Fe(3)           5.671e-014
   Fe(OH)2+              2.899e-014  2.637e-014   -13.538   -13.579    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.237e-016  2.035e-016   -15.650   -15.691    -0.041
   FeOH+2                1.435e-017  9.825e-018   -16.843   -17.008    -0.165
   Fe+3                  4.404e-022  1.878e-022   -21.356   -21.726    -0.370
   FeCl+2                7.426e-025  5.084e-025   -24.129   -24.294    -0.165
   FeSO4+                7.737e-026  7.037e-026   -25.111   -25.153    -0.041
   FeCl2+                2.239e-028  2.036e-028   -27.650   -27.691    -0.041
   Fe(SO4)2-             5.786e-032  5.263e-032   -31.238   -31.279    -0.041
   FeHSO4+2              3.395e-032  2.324e-032   -31.469   -31.634    -0.165
   Fe2(OH)2+4            1.183e-032  2.598e-033   -31.927   -32.585    -0.658
   FeCl3                 1.822e-033  1.826e-033   -32.739   -32.739     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.816   -43.844    -1.028
H(0)            1.774e-009
   H2                    8.871e-010  8.888e-010    -9.052    -9.051     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.539e-012  4.129e-012   -11.343   -11.384    -0.041
Mg              9.162e-005
   Mg+2                  8.742e-005  6.086e-005    -4.058    -4.216    -0.157
   MgHCO3+               4.090e-006  3.721e-006    -5.388    -5.429    -0.041
   MgCO3                 1.152e-007  1.154e-007    -6.939    -6.938     0.001
   MgOH+                 1.969e-009  1.791e-009    -8.706    -8.747    -0.041
   MgSO4                 4.868e-010  4.877e-010    -9.313    -9.312     0.001
Mn(2)           4.369e-005
   Mn+2                  2.995e-005  2.051e-005    -4.524    -4.688    -0.165
   MnHCO3+               1.050e-005  9.549e-006    -4.979    -5.020    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.235e-009  7.490e-009    -8.084    -8.125    -0.041
   MnOH+                 4.697e-009  4.272e-009    -8.328    -8.369    -0.041
   MnSO4                 1.244e-010  1.247e-010    -9.905    -9.904     0.001
   MnCl2                 2.926e-013  2.932e-013   -12.534   -12.533     0.001
   MnCl3-                7.960e-018  7.240e-018   -17.099   -17.140    -0.041
   Mn(OH)3-              1.902e-019  1.730e-019   -18.721   -18.762    -0.041
Mn(3)           1.636e-034
   Mn+3                  1.636e-034  6.976e-035   -33.786   -34.156    -0.370
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.526   -83.691    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.992   -97.033    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.792e-007  5.803e-007    -6.237    -6.236     0.001
   NaCO3-                8.033e-009  7.307e-009    -8.095    -8.136    -0.041
   NaSO4-                3.720e-011  3.384e-011   -10.429   -10.471    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.279   -74.278     0.001
S(-2)           2.089e-004
   HS-                   5.810e-005  5.285e-005    -4.236    -4.277    -0.041
   H2S                   5.688e-005  5.699e-005    -4.245    -4.244     0.001
   Fe(HS)2               4.437e-005  4.445e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          1.408e-006  1.281e-006    -5.851    -5.893    -0.041
   Fe(HS)3-              2.812e-007  2.558e-007    -6.551    -6.592    -0.041
   S5-2                  1.490e-007  1.089e-007    -6.827    -6.963    -0.136
   S4-2                  8.819e-008  6.352e-008    -7.055    -7.197    -0.143
   S6-2                  7.611e-008  5.635e-008    -7.119    -7.249    -0.131
   S-2                   7.559e-011  5.175e-011   -10.122   -10.286    -0.165
   S3-2                  3.157e-011  2.238e-011   -10.501   -10.650    -0.149
   S2-2                  1.815e-012  1.270e-012   -11.741   -11.896    -0.155
   As3S4(HS)2-           5.573e-014  5.069e-014   -13.254   -13.295    -0.041



S(6)            6.168e-008
   SO4-2                 4.956e-008  3.418e-008    -7.305    -7.466    -0.161
   CaSO4                 1.135e-008  1.137e-008    -7.945    -7.944     0.001
   MgSO4                 4.868e-010  4.877e-010    -9.313    -9.312     0.001
   MnSO4                 1.244e-010  1.247e-010    -9.905    -9.904     0.001
   FeSO4                 1.084e-010  1.086e-010    -9.965    -9.964     0.001
   NaSO4-                3.720e-011  3.384e-011   -10.429   -10.471    -0.041
   BaSO4                 6.164e-012  6.176e-012   -11.210   -11.209     0.001
   KSO4-                 4.539e-012  4.129e-012   -11.343   -11.384    -0.041
   HSO4-                 4.506e-013  4.099e-013   -12.346   -12.387    -0.041
   CaHSO4+               9.034e-015  8.218e-015   -14.044   -14.085    -0.041
   FeHSO4+               9.677e-017  8.802e-017   -16.014   -16.055    -0.041
   FeSO4+                7.737e-026  7.037e-026   -25.111   -25.153    -0.041
   Fe(SO4)2-             5.786e-032  5.263e-032   -31.238   -31.279    -0.041
   FeHSO4+2              3.395e-032  2.324e-032   -31.469   -31.634    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.88  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.56  -16.94   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.06  -43.83    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.79  -17.32  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.94  -13.91   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.24    9.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -15.60  -16.94   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.66  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.26  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.31  -30.07   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.99  -43.82   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.21  -43.42   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.08  -42.36   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.18  -45.57   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.01  -12.22   -2.21  FeSO4:7H2O
Mirabilite      -13.76  -14.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -85.00  -90.71   -5.71  Mn2(SO4)3



Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.82  -12.15    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.39  -74.28   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -2.66  -22.60  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.78  -44.03  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.18  -18.20  -15.03  S
Thenardite      -14.70  -14.87   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.15   -8.56  BaCO3

Reaction step 100.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   9.340e-005           0 -9.340e-005
Calcite              0.00   -8.48   -8.48   1.000e-001  9.762e-002 -2.383e-003
Goethite            -0.00   -1.00   -1.00   5.300e-002  4.621e-002 -6.791e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.210e-005  3.210e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.671e-003  6.671e-003
Witherite           -3.58  -12.14   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.032e-004  Surface charge, eq

Hfo_s         
 2.310e-005  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.488e-005       0.644  1.488e-005      -4.827
Hfo_sOMn+        6.334e-006       0.274  6.333e-006      -5.198
Hfo_sOFe+        1.555e-006       0.067  1.555e-006      -5.808
Hfo_sOH2+        2.298e-007       0.010  2.298e-007      -6.639
Hfo_sOH          9.564e-008       0.004  9.563e-008      -7.019
Hfo_sOHBa+2      9.944e-009       0.000  9.943e-009      -8.002
Hfo_sO-          9.117e-010       0.000  9.117e-010      -9.040

Hfo           
 7.032e-004  Surface charge, eq

Hfo_w         
 9.242e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.080e-004       0.658  6.080e-004      -3.216
Hfo_wOH          2.530e-004       0.274  2.530e-004      -3.597
Hfo_wOFe+        3.839e-005       0.042  3.839e-005      -4.416
Hfo_wOMn+        1.331e-005       0.014  1.331e-005      -4.876
Hfo_wOCa+        4.835e-006       0.005  4.834e-006      -5.316
Hfo_wOMg+        3.139e-006       0.003  3.139e-006      -5.503
Hfo_wO-          2.412e-006       0.003  2.412e-006      -5.618
Hfo_wOFeOH       8.381e-007       0.001  8.380e-007      -6.077
Hfo_wH2AsO3      2.216e-007       0.000  2.216e-007      -6.654
Hfo_wSO4-        6.361e-011       0.000  6.361e-011     -10.196
Hfo_wOHSO4-2     5.280e-011       0.000  5.280e-011     -10.277
Hfo_wOBa+        4.670e-011       0.000  4.670e-011     -10.331
Hfo_wOHAsO4-3    4.820e-016       0.000  4.820e-016     -15.317
Hfo_wHAsO4-      6.233e-017       0.000  6.233e-017     -16.205
Hfo_wH2AsO4      4.847e-018       0.000  4.847e-018     -17.315

Mno           
-2.895e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.267e-025       0.000  3.267e-025     -24.486
Mno_O3Ca         2.027e-026       0.000  2.027e-026     -25.693
Mno_O3-2         1.686e-026       0.000  1.686e-026     -25.773
Mno_O3HMn+       5.531e-027       0.000  5.531e-027     -26.257
Mno_O3H-         7.153e-028       0.000  7.153e-028     -27.146
Mno_O3Na-        3.530e-028       0.000  3.530e-028     -27.452
Mno_O3HCa+       2.994e-028       0.000  2.994e-028     -27.524
Mno_O3Mg         2.815e-028       0.000  2.814e-028     -27.551
Mno_O3Ba         9.216e-029       0.000  9.216e-029     -28.035
Mno_O3HMg+       2.815e-030       0.000  2.815e-030     -29.551
Mno_O3HBa+       2.434e-030       0.000  2.434e-030     -29.614
Mno_O3HNa        1.397e-030       0.000  1.397e-030     -29.855
Mno_O3H2         2.279e-032       0.000  2.279e-032     -31.642
Mno_O3H3+        1.943e-037       0.000  1.943e-037     -36.711
Mno_O3H3Cl       4.799e-040       0.000  4.799e-040     -39.319

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.412e-006  1.412e-006
Ba               5.468e-007  5.468e-007
C                1.625e-002  1.625e-002
Ca               2.535e-003  2.535e-003
Cl               9.872e-005  9.873e-005
Fe               8.189e-005  8.190e-005



K                1.893e-005  1.893e-005
Mg               9.163e-005  9.163e-005
Mn               4.368e-005  4.368e-005
Na               2.175e-004  2.175e-004
S                2.090e-004  2.090e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.909      Charge balance
                                       pe  =  -3.959      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.242e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.046e-003
                       Total CO2 (mol/kg)  =  7.328e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -4.024e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.54
                               Iterations  =  35
                                  Total H  = 1.110597e+002
                                  Total O  = 5.552950e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.340e-007  1.232e-007    -6.873    -6.909    -0.036
   OH-                   8.927e-008  8.120e-008    -7.049    -7.090    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           1.412e-006
   AsS(OH)(HS)-          1.408e-006  1.281e-006    -5.851    -5.892    -0.041
   H3AsO3                3.400e-009  3.406e-009    -8.469    -8.468     0.001
   H2AsO3-               2.151e-011  1.957e-011   -10.667   -10.708    -0.041
   As3S4(HS)2-           5.568e-014  5.065e-014   -13.254   -13.295    -0.041
   H4AsO3+               2.287e-016  2.080e-016   -15.641   -15.682    -0.041
   HAsO3-2               4.627e-019  3.168e-019   -18.335   -18.499    -0.165
   AsO3-3                1.203e-027  5.129e-028   -26.920   -27.290    -0.370
As(5)           9.431e-018
   H2AsO4-               5.402e-018  4.914e-018   -17.267   -17.309    -0.041
   HAsO4-2               4.029e-018  2.758e-018   -17.395   -17.559    -0.165
   H3AsO4                1.206e-022  1.208e-022   -21.919   -21.918     0.001
   AsO4-3                1.175e-022  5.010e-023   -21.930   -22.300    -0.370
Ba              5.468e-007
   Ba+2                  5.266e-007  3.605e-007    -6.279    -6.443    -0.165
   BaHCO3+               1.984e-008  1.805e-008    -7.703    -7.744    -0.041
   BaCO3                 3.694e-010  3.701e-010    -9.433    -9.432     0.001
   BaSO4                 6.104e-012  6.116e-012   -11.214   -11.214     0.001
   BaOH+                 1.089e-013  9.909e-014   -12.963   -13.004    -0.041
C(-4)           8.918e-003
   CH4                   8.918e-003  8.935e-003    -2.050    -2.049     0.001
C(4)            7.328e-003
   HCO3-                 5.723e-003  5.222e-003    -2.242    -2.282    -0.040
   CO2                   1.445e-003  1.447e-003    -2.840    -2.839     0.001
   CaHCO3+               1.221e-004  1.110e-004    -3.913    -3.955    -0.041
   MnHCO3+               1.049e-005  9.541e-006    -4.979    -5.020    -0.041
   FeHCO3+               1.025e-005  9.324e-006    -4.989    -5.030    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.088e-006  3.719e-006    -5.388    -5.430    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.868e-006  1.987e-006    -5.542    -5.702    -0.159
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.789e-007  5.800e-007    -6.237    -6.237     0.001
   MgCO3                 1.152e-007  1.154e-007    -6.939    -6.938     0.001
   BaHCO3+               1.984e-008  1.805e-008    -7.703    -7.744    -0.041
   NaCO3-                8.034e-009  7.308e-009    -8.095    -8.136    -0.041
   BaCO3                 3.694e-010  3.701e-010    -9.433    -9.432     0.001



Ca              2.535e-003
   Ca+2                  2.408e-003  1.667e-003    -2.618    -2.778    -0.160
   CaHCO3+               1.221e-004  1.110e-004    -3.913    -3.955    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.124e-008  1.126e-008    -7.949    -7.949     0.001
   CaOH+                 2.467e-009  2.244e-009    -8.608    -8.649    -0.041
   CaHSO4+               8.936e-015  8.128e-015   -14.049   -14.090    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.967e-005    -4.006    -4.047    -0.042
   MnCl+                 8.233e-009  7.489e-009    -8.084    -8.126    -0.041
   FeCl+                 2.430e-009  2.210e-009    -8.614    -8.656    -0.041
   MnCl2                 2.926e-013  2.931e-013   -12.534   -12.533     0.001
   MnCl3-                7.958e-018  7.239e-018   -17.099   -17.140    -0.041
   FeCl+2                7.408e-025  5.072e-025   -24.130   -24.295    -0.165
   FeCl2+                2.233e-028  2.032e-028   -27.651   -27.692    -0.041
   FeCl3                 1.818e-033  1.822e-033   -32.740   -32.740     0.001
Fe(2)           8.189e-005
   Fe(HS)2               4.438e-005  4.446e-005    -4.353    -4.352     0.001
   Fe+2                  2.608e-005  1.786e-005    -4.584    -4.748    -0.165
   FeHCO3+               1.025e-005  9.324e-006    -4.989    -5.030    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.814e-007  2.559e-007    -6.551    -6.592    -0.041
   FeOH+                 5.035e-008  4.580e-008    -7.298    -7.339    -0.041
   FeCl+                 2.430e-009  2.210e-009    -8.614    -8.656    -0.041
   FeSO4                 1.073e-010  1.075e-010    -9.970    -9.969     0.001
   Fe(OH)2               3.156e-012  3.162e-012   -11.501   -11.500     0.001
   Fe(OH)3-              1.048e-015  9.530e-016   -14.980   -15.021    -0.041
   FeHSO4+               9.571e-017  8.706e-017   -16.019   -16.060    -0.041
Fe(3)           5.669e-014
   Fe(OH)2+              2.897e-014  2.635e-014   -13.538   -13.579    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.239e-016  2.037e-016   -15.650   -15.691    -0.041
   FeOH+2                1.433e-017  9.810e-018   -16.844   -17.008    -0.165
   Fe+3                  4.393e-022  1.873e-022   -21.357   -21.727    -0.370
   FeCl+2                7.408e-025  5.072e-025   -24.130   -24.295    -0.165
   FeSO4+                7.642e-026  6.951e-026   -25.117   -25.158    -0.041
   FeCl2+                2.233e-028  2.032e-028   -27.651   -27.692    -0.041
   Fe(SO4)2-             5.658e-032  5.147e-032   -31.247   -31.288    -0.041
   FeHSO4+2              3.351e-032  2.294e-032   -31.475   -31.639    -0.165
   Fe2(OH)2+4            1.179e-032  2.590e-033   -31.929   -32.587    -0.658
   FeCl3                 1.818e-033  1.822e-033   -32.740   -32.740     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.818   -43.846    -1.028
H(0)            1.779e-009
   H2                    8.895e-010  8.912e-010    -9.051    -9.050     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.494e-012  4.088e-012   -11.347   -11.388    -0.041
Mg              9.163e-005
   Mg+2                  8.742e-005  6.087e-005    -4.058    -4.216    -0.157
   MgHCO3+               4.088e-006  3.719e-006    -5.388    -5.430    -0.041
   MgCO3                 1.152e-007  1.154e-007    -6.939    -6.938     0.001
   MgOH+                 1.971e-009  1.793e-009    -8.705    -8.747    -0.041
   MgSO4                 4.820e-010  4.829e-010    -9.317    -9.316     0.001
Mn(2)           4.368e-005
   Mn+2                  2.994e-005  2.050e-005    -4.524    -4.688    -0.165
   MnHCO3+               1.049e-005  9.541e-006    -4.979    -5.020    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.233e-009  7.489e-009    -8.084    -8.126    -0.041
   MnOH+                 4.699e-009  4.275e-009    -8.328    -8.369    -0.041
   MnSO4                 1.232e-010  1.234e-010    -9.910    -9.909     0.001
   MnCl2                 2.926e-013  2.931e-013   -12.534   -12.533     0.001
   MnCl3-                7.958e-018  7.239e-018   -17.099   -17.140    -0.041
   Mn(OH)3-              1.906e-019  1.734e-019   -18.720   -18.761    -0.041
Mn(3)           1.632e-034
   Mn+3                  1.632e-034  6.959e-035   -33.787   -34.157    -0.370
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.527   -83.692    -0.165



Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.994   -97.035    -0.041
Na              2.175e-004
   Na+                   2.169e-004  1.975e-004    -3.664    -3.704    -0.041
   NaHCO3                5.789e-007  5.800e-007    -6.237    -6.237     0.001
   NaCO3-                8.034e-009  7.308e-009    -8.095    -8.136    -0.041
   NaSO4-                3.683e-011  3.351e-011   -10.434   -10.475    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.281   -74.280     0.001
S(-2)           2.089e-004
   HS-                   5.811e-005  5.286e-005    -4.236    -4.277    -0.041
   H2S                   5.685e-005  5.696e-005    -4.245    -4.244     0.001
   Fe(HS)2               4.438e-005  4.446e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          1.408e-006  1.281e-006    -5.851    -5.892    -0.041
   Fe(HS)3-              2.814e-007  2.559e-007    -6.551    -6.592    -0.041
   S5-2                  1.491e-007  1.090e-007    -6.826    -6.963    -0.136
   S4-2                  8.827e-008  6.358e-008    -7.054    -7.197    -0.142
   S6-2                  7.618e-008  5.641e-008    -7.118    -7.249    -0.130
   S-2                   7.566e-011  5.180e-011   -10.121   -10.286    -0.165
   S3-2                  3.160e-011  2.241e-011   -10.500   -10.650    -0.149
   S2-2                  1.817e-012  1.272e-012   -11.741   -11.896    -0.155
   As3S4(HS)2-           5.568e-014  5.065e-014   -13.254   -13.295    -0.041
S(6)            6.106e-008
   SO4-2                 4.907e-008  3.385e-008    -7.309    -7.470    -0.161
   CaSO4                 1.124e-008  1.126e-008    -7.949    -7.949     0.001
   MgSO4                 4.820e-010  4.829e-010    -9.317    -9.316     0.001
   MnSO4                 1.232e-010  1.234e-010    -9.910    -9.909     0.001
   FeSO4                 1.073e-010  1.075e-010    -9.970    -9.969     0.001
   NaSO4-                3.683e-011  3.351e-011   -10.434   -10.475    -0.041
   BaSO4                 6.104e-012  6.116e-012   -11.214   -11.214     0.001
   KSO4-                 4.494e-012  4.088e-012   -11.347   -11.388    -0.041
   HSO4-                 4.458e-013  4.055e-013   -12.351   -12.392    -0.041
   CaHSO4+               8.936e-015  8.128e-015   -14.049   -14.090    -0.041
   FeHSO4+               9.571e-017  8.706e-017   -16.019   -16.060    -0.041
   FeSO4+                7.642e-026  6.951e-026   -25.117   -25.158    -0.041
   Fe(SO4)2-             5.658e-032  5.147e-032   -31.247   -31.288    -0.041
   FeHSO4+2              3.351e-032  2.294e-032   -31.475   -31.639    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.89  -10.25   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.55  -16.93   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.06  -43.84    8.23  As2O5
As2S3(am)        -5.59  -50.49  -44.90  As2S3
As_native        -4.79  -17.32  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.94  -13.91   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.24    9.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.03  -52.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -15.59  -16.93   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH



Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.67  -10.25   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.26  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.31  -30.07   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.00  -43.83   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.22  -43.43   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.09  -42.37   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.19  -45.58   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.01  -12.22   -2.21  FeSO4:7H2O
Mirabilite      -13.77  -14.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -85.02  -90.73   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.96  -58.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.83  -12.16    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.39  -74.28   -2.89  O2
Orpiment         -4.19  -50.49  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -2.66  -22.60  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.78  -44.03  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.18  -18.20  -15.03  S
Thenardite      -14.70  -14.88   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.14   -8.56  BaCO3

------------------
End of simulation.
------------------

------------------------------------
Reading input data for simulation 2.
------------------------------------

-----------
End of run.
-----------





 
 
 
 
 
 

MODEL SCENARIO 2 
 



   Input file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC2.pqi
  Output file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC2.pqo
Database file: C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat

------------------
Reading data base.
------------------

SOLUTION_MASTER_SPECIES
SOLUTION_SPECIES
PHASES
EXCHANGE_MASTER_SPECIES
EXCHANGE_SPECIES
SURFACE_MASTER_SPECIES
SURFACE_SPECIES
RATES
END

------------------------------------
Reading input data for simulation 1.
------------------------------------

DATABASE C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat
SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2
           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+
     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+
      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+
      log_k          -5.5369394E+00 # -pKa2
            Mno_O3-2 + Mn+2 = Mno_O3Mn
    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+
  log_k           5.5764926E+00
            Mno_O3-2 + Na+ = Mno_O3Na-
    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa
    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl
  log_k           1.4400000E+00
            Mno_O3-2 + Ca+2 = Mno_O3Ca
    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+
  log_k           2.3998068E+00
            Mno_O3-2 + Sr+2 = Mno_O3Sr
    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+
  log_k           2.6910548E+00
            Mno_O3-2 + Ba+2 = Mno_O3Ba
    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+
  log_k           3.9749801E+00
            Mno_O3-2 + Mg+2 = Mno_O3Mg
    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+
  log_k           1.8105998E+00
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02
 log_k           2.34
SELECTED_OUTPUT
    file                 July6_SC2.xls
    alkalinity           true
    totals               Fe  Mn  Ca  As  Ba  Mn  O(0)



                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.002335
    Calcite   0 0.1
    Goethite  0 0.00212
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 0 0
    Witherite 0 5e-007
SOLUTION_SPREAD
    units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)
   Mn  Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20
 9e-3  River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    no_edl
    equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    iterations            500
    convergence_tolerance 1e-008
    tolerance             1e-015
    step_size             100
    pe_step_size          10
END

-------------------------------------------
Beginning of initial solution calculations.
-------------------------------------------

Initial solution 1.  River Water 

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

Alkalinity       4.995e-004  4.995e-004
As               5.339e-009  5.339e-009
Ba               4.005e-008  4.005e-008
Ca               1.497e-004  1.497e-004
Cl               9.873e-005  9.873e-005
Fe               5.372e-007  5.372e-007
K                1.893e-005  1.893e-005
Mg               8.227e-005  8.227e-005
Mn               1.638e-007  1.638e-007
Na               2.175e-004  2.175e-004
S(6)             2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.200    
                                       pe  =   4.000    
                        Activity of water  =   1.000



                           Ionic strength  =  1.268e-003
                       Mass of water (kg)  =  1.000e+000
                    Total carbon (mol/kg)  =  5.665e-004
                       Total CO2 (mol/kg)  =  5.665e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.131e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -18.59
                               Iterations  =   9
                                  Total H  = 1.110129e+002
                                  Total O  = 5.550868e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.651e-007  1.587e-007    -6.782    -6.800    -0.017
   H+                    6.553e-008  6.310e-008    -7.184    -7.200    -0.016
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.604e-017
   H3AsO3                2.574e-017  2.575e-017   -16.589   -16.589     0.000
   H2AsO3-               3.006e-019  2.889e-019   -18.522   -18.539    -0.017
   H4AsO3+               8.376e-025  8.049e-025   -24.077   -24.094    -0.017
   HAsO3-2               1.072e-026  9.135e-027   -25.970   -26.039    -0.069
   AsO3-3                4.136e-035  2.889e-035   -34.383   -34.539    -0.156
As(5)           5.339e-009
   HAsO4-2               2.951e-009  2.516e-009    -8.530    -8.599    -0.069
   H2AsO4-               2.388e-009  2.295e-009    -8.622    -8.639    -0.017
   AsO4-3                1.278e-013  8.927e-014   -12.893   -13.049    -0.156
   H3AsO4                2.888e-014  2.889e-014   -13.539   -13.539     0.000
Ba              4.005e-008
   Ba+2                  3.717e-008  3.169e-008    -7.430    -7.499    -0.069
   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
   BaOH+                 1.771e-014  1.702e-014   -13.752   -13.769    -0.017
C(4)            5.665e-004
   HCO3-                 4.969e-004  4.778e-004    -3.304    -3.321    -0.017
   CO2                   6.776e-005  6.778e-005    -4.169    -4.169     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CO3-2                 4.155e-007  3.551e-007    -6.381    -6.450    -0.068
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
Ca              1.497e-004
   Ca+2                  1.446e-004  1.236e-004    -3.840    -3.908    -0.068
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   CaOH+                 3.382e-010  3.250e-010    -9.471    -9.488    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
Cl              9.873e-005
   Cl-                   9.873e-005  9.485e-005    -4.006    -4.023    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017



   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
Fe(2)           2.377e-007
   Fe+2                  2.201e-007  1.876e-007    -6.657    -6.727    -0.069
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   FeOH+                 9.785e-010  9.403e-010    -9.009    -9.027    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   Fe(OH)2               1.268e-013  1.268e-013   -12.897   -12.897     0.000
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   Fe(OH)3-              7.773e-017  7.469e-017   -16.109   -16.127    -0.017
Fe(3)           2.995e-007
   Fe(OH)3               1.964e-007  1.964e-007    -6.707    -6.707     0.000
   Fe(OH)2+              1.001e-007  9.622e-008    -6.999    -7.017    -0.017
   Fe(OH)4-              2.955e-009  2.839e-009    -8.529    -8.547    -0.017
   FeOH+2                2.150e-011  1.833e-011   -10.667   -10.737    -0.069
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe+3                  2.565e-016  1.792e-016   -15.591   -15.747    -0.156
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   Fe2(OH)2+4            1.712e-020  9.047e-021   -19.766   -20.043    -0.277
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069
   Fe3(OH)4+5            4.929e-025  1.819e-025   -24.307   -24.740    -0.433
   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
H(0)            5.635e-026
   H2                    2.818e-026  2.818e-026   -25.550   -25.550     0.000
K               1.893e-005
   K+                    1.890e-005  1.816e-005    -4.723    -4.741    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
Mg              8.227e-005
   Mg+2                  7.913e-005  6.767e-005    -4.102    -4.170    -0.068
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   MgOH+                 4.052e-009  3.894e-009    -8.392    -8.410    -0.017
Mn(2)           1.638e-007
   Mn+2                  1.505e-007  1.283e-007    -6.822    -6.892    -0.069
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   MnOH+                 5.440e-011  5.227e-011   -10.264   -10.282    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   Mn(OH)3-              8.425e-021  8.096e-021   -20.074   -20.092    -0.017
Mn(3)           5.677e-029
   Mn+3                  5.677e-029  3.965e-029   -28.246   -28.402    -0.156
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -51.662   -51.732    -0.069
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -57.098   -57.116    -0.017
Na              2.175e-004
   Na+                   2.173e-004  2.088e-004    -3.663    -3.680    -0.017
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -41.280   -41.280     0.000
S(6)            2.082e-004
   SO4-2                 2.010e-004  1.717e-004    -3.697    -3.765    -0.069
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000



   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   HSO4-                 1.096e-009  1.053e-009    -8.960    -8.978    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.31   -7.67   -4.36  CaSO4
Aragonite        -2.02  -10.36   -8.34  CaCO3
Arsenolite      -31.80  -33.18   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -35.31  -27.08    8.23  As2O5
As_native       -37.66  -50.19  -12.53  As
Ba3(AsO4)2        1.51  -48.60  -50.11  Ba3(AsO4)2
Barite           -1.29  -11.26   -9.97  BaSO4
Birnessite      -13.69   29.91   43.60  MnO2
Bixbyite        -12.99  -13.60   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -18.92  -37.82  -18.91  Ca3(AsO4)2:4H2O
Calcite          -1.88  -10.36   -8.48  CaCO3
Claudetite      -31.84  -33.18   -1.34  As2O3
CO2(g)           -2.70   -4.17   -1.47  CO2
Dolomite         -3.89  -20.98  -17.09  CaMg(CO3)2
Dolomite(d)      -4.44  -20.98  -16.54  CaMg(CO3)2
Epsomite         -5.79   -7.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3     5.53    2.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)        0.96    5.85    4.89  Fe(OH)3
Fe3(OH)8         -0.84   19.38   20.22  Fe3(OH)8
Goethite          6.85    5.85   -1.00  FeOOH
Gypsum           -3.09   -7.67   -4.58  CaSO4:2H2O
H2(g)           -22.40  -25.55   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -16.11   44.92   61.03  Mn3O4
Hematite         15.71   11.71   -4.01  Fe2O3
Huntite         -12.25  -42.22  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.48  -32.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)     -6.94  -16.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K       -7.10  -16.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na      -9.97  -15.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -13.38  -18.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Maghemite         5.32   11.71    6.39  Fe2O3
Magnesite        -2.59  -10.62   -8.03  MgCO3
Magnetite        15.64   19.38    3.74  Fe3O4
Manganite        -6.63   18.71   25.34  MnOOH
Melanterite      -8.28  -10.49   -2.21  FeSO4:7H2O
Mirabilite      -10.01  -11.13   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -62.39  -68.10   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -18.07  -46.77  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.65  -14.94    2.71  MnCl2:4H2O
MnSO4           -13.33  -10.66    2.67  MnSO4
Nahcolite        -6.45   -7.00   -0.55  NaHCO3
Natron          -12.50  -13.81   -1.31  Na2CO3:10H2O
Nesquehonite     -5.00  -10.62   -5.62  MgCO3:3H2O
Nsutite         -12.66   29.91   42.56  MnO2
O2(g)           -38.39  -41.28   -2.89  O2
Portlandite     -12.31   10.49   22.80  Ca(OH)2
Pyrochroite      -7.69    7.51   15.20  Mn(OH)2
Pyrolusite      -11.47   29.91   41.38  MnO2
Rhodochrosite    -2.21  -13.34  -11.13  MnCO3
Rhodochrosite(d)  -2.95  -13.34  -10.39  MnCO3
Scorodite        -8.55  -28.80  -20.25  FeAsO4:2H2O



Siderite         -2.29  -13.18  -10.89  FeCO3
Siderite(d)(3)   -2.73  -13.18  -10.45  FeCO3
Thenardite      -10.95  -11.13   -0.18  Na2SO4
Thermonatrite   -13.94  -13.81    0.13  Na2CO3:H2O
Trona           -20.02  -20.81   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -5.39  -13.95   -8.56  BaCO3

------------------------------------------------------
Beginning of initial surface-composition calculations.
------------------------------------------------------

Surface 1.

Hfo           
 2.464e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      8.186e-007       0.772  8.186e-007      -6.087
Hfo_sOH2+        8.733e-008       0.082  8.733e-008      -7.059
Hfo_sOH          7.098e-008       0.067  7.098e-008      -7.149
Hfo_sOMn+        5.747e-008       0.054  5.747e-008      -7.241
Hfo_sOFe+        2.368e-008       0.022  2.368e-008      -7.626
Hfo_sO-          1.322e-009       0.001  1.322e-009      -8.879
Hfo_sOHBa+2      6.487e-010       0.001  6.487e-010      -9.188

Hfo           
 2.464e-005  Surface charge, eq

Hfo_w         
 4.240e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.280e-005       0.538  2.280e-005      -4.642
Hfo_wOH          1.853e-005       0.437  1.853e-005      -4.732
Hfo_wOMg+        4.993e-007       0.012  4.993e-007      -6.302
Hfo_wO-          3.451e-007       0.008  3.451e-007      -6.462
Hfo_wOHAsO4-3    6.290e-008       0.001  6.290e-008      -7.201
Hfo_wOFe+        5.771e-008       0.001  5.771e-008      -7.239
Hfo_wOCa+        5.127e-008       0.001  5.127e-008      -7.290
Hfo_wOHSO4-2     1.962e-008       0.000  1.962e-008      -7.707
Hfo_wSO4-        1.210e-008       0.000  1.210e-008      -7.917
Hfo_wOMn+        1.192e-008       0.000  1.192e-008      -7.924
Hfo_wOFeOH       2.462e-009       0.000  2.462e-009      -8.609
Hfo_wHAsO4-      2.132e-009       0.000  2.132e-009      -8.671
Hfo_wH2AsO4      8.486e-011       0.000  8.486e-011     -10.071
Hfo_wOBa+        5.873e-013       0.000  5.873e-013     -12.231
Hfo_wH2AsO3      1.227e-016       0.000  1.227e-016     -15.911

Mno           
-5.347e-005  Surface charge, eq

Mno_          
 3.339e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         2.618e-005       0.784  2.618e-005      -4.582
Mno_O3Mn         3.176e-006       0.095  3.176e-006      -5.498
Mno_O3Ca         2.334e-006       0.070  2.334e-006      -5.632
Mno_O3Na-        5.796e-007       0.017  5.796e-007      -6.237
Mno_O3H-         5.688e-007       0.017  5.688e-007      -6.245
Mno_O3Mg         4.861e-007       0.015  4.861e-007      -6.313
Mno_O3HMn+       2.753e-008       0.001  2.753e-008      -7.560
Mno_O3HCa+       1.765e-008       0.001  1.765e-008      -7.753
Mno_O3Ba         1.258e-008       0.000  1.258e-008      -7.900



Mno_O3HMg+       2.489e-009       0.000  2.489e-009      -8.604
Mno_O3HNa        1.175e-009       0.000  1.175e-009      -8.930
Mno_O3HBa+       1.702e-010       0.000  1.702e-010      -9.769
Mno_O3H2         9.279e-012       0.000  9.279e-012     -11.032
Mno_O3H3+        4.051e-017       0.000  4.051e-017     -16.392
Mno_O3H3Cl       1.058e-019       0.000  1.058e-019     -18.975

-----------------------------------------
Beginning of batch-reaction calculations.
-----------------------------------------

Reaction step 1.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite           0.00   43.60   43.60   2.335e-003  1.531e-003 -8.038e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.970e-002 -2.969e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.211e-007
Manganite            0.00   25.34   25.34   0.000e+000  8.072e-004  8.072e-004
Rhodochrosite(d)    -4.19  -14.58  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)     -17.45  -27.90  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.91  -11.47   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.055e-006  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.014e-006       0.957  1.014e-006      -5.994
Hfo_sOH          3.148e-008       0.030  3.148e-008      -7.502
Hfo_sO-          7.721e-009       0.007  7.721e-009      -8.112
Hfo_sOHBa+2      3.171e-009       0.003  3.171e-009      -8.499
Hfo_sOH2+        2.941e-009       0.003  2.941e-009      -8.532
Hfo_sOMn+        7.203e-010       0.001  7.203e-010      -9.142
Hfo_sOFe+        9.717e-024       0.000  9.717e-024     -23.012

Hfo           
 8.055e-006  Surface charge, eq

Hfo_w         
 4.241e-005  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.418e-005       0.570  2.418e-005      -4.617
Hfo_wOMg+        7.493e-006       0.177  7.493e-006      -5.125
Hfo_wO-          5.929e-006       0.140  5.929e-006      -5.227
Hfo_wOCa+        2.461e-006       0.058  2.461e-006      -5.609
Hfo_wOH2+        2.258e-006       0.053  2.258e-006      -5.646
Hfo_wOHAsO4-3    7.023e-008       0.002  7.023e-008      -7.153
Hfo_wOHSO4-2     2.379e-008       0.001  2.379e-008      -7.624
Hfo_wSO4-        1.114e-009       0.000  1.114e-009      -8.953
Hfo_wOMn+        4.394e-010       0.000  4.394e-010      -9.357
Hfo_wOBa+        1.112e-010       0.000  1.112e-010      -9.954
Hfo_wHAsO4-      1.372e-011       0.000  1.372e-011     -10.863
Hfo_wH2AsO4      4.148e-014       0.000  4.148e-014     -13.382
Hfo_wOFe+        6.963e-023       0.000  6.964e-023     -22.157
Hfo_wOFeOH       3.912e-023       0.000  3.912e-023     -22.408
Hfo_wH2AsO3      4.527e-034       0.000  4.527e-034     -33.344

Mno           
-3.423e-005  Surface charge, eq

Mno_          
 2.190e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         1.691e-005       0.772  1.692e-005      -4.772
Mno_O3Ca         4.212e-006       0.192  4.212e-006      -5.375
Mno_O3Na-        3.707e-007       0.017  3.707e-007      -6.431
Mno_O3Mg         2.743e-007       0.013  2.743e-007      -6.562
Mno_O3Ba         8.958e-008       0.004  8.958e-008      -7.048
Mno_O3H-         2.790e-008       0.001  2.790e-008      -7.554
Mno_O3Mn         4.403e-009       0.000  4.403e-009      -8.356
Mno_O3HCa+       2.418e-009       0.000  2.418e-009      -8.616
Mno_O3HMg+       1.066e-010       0.000  1.066e-010      -9.972
Mno_O3HBa+       9.199e-011       0.000  9.199e-011     -10.036
Mno_O3HNa        5.705e-011       0.000  5.705e-011     -10.244
Mno_O3HMn+       2.897e-012       0.000  2.897e-012     -11.538
Mno_O3H2         3.456e-014       0.000  3.456e-014     -13.461
Mno_O3H3+        1.145e-020       0.000  1.145e-020     -19.941
Mno_O3H3Cl       2.960e-023       0.000  2.960e-023     -22.529

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.121e-010  2.121e-010
Ba               4.605e-007  4.605e-007
C                1.064e-003  1.064e-003
Ca               4.421e-004  4.421e-004
Cl               9.873e-005  9.873e-005
Fe               3.412e-014  3.412e-014
K                1.893e-005  1.893e-005
Mg               7.549e-005  7.549e-005
Mn               5.815e-010  5.815e-010
Na               2.177e-004  2.177e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.320      Charge balance
                                       pe  =   9.941      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.086e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.073e-003
                       Total CO2 (mol/kg)  =  1.064e-003



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.158e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -11.39
                               Iterations  =  21
                                  Total H  = 1.110125e+002
                                  Total O  = 5.550977e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.198e-006  2.090e-006    -5.658    -5.680    -0.022
   H+                    5.022e-009  4.791e-009    -8.299    -8.320    -0.020
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           8.413e-035
   H3AsO3                7.281e-035  7.285e-035   -34.138   -34.138     0.000
   H2AsO3-               1.132e-035  1.076e-035   -34.946   -34.968    -0.022
   HAsO3-2               0.000e+000  0.000e+000   -41.261   -41.348    -0.088
   H4AsO3+               0.000e+000  0.000e+000   -42.740   -42.762    -0.022
   AsO3-3                0.000e+000  0.000e+000   -48.531   -48.729    -0.197
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -273.402  -273.424    -0.022
   As3S4(HS)2-           0.000e+000  0.000e+000  -818.688  -818.710    -0.022
As(5)           2.121e-010
   HAsO4-2               2.001e-010  1.635e-010    -9.699    -9.786    -0.088
   H2AsO4-               1.191e-011  1.132e-011   -10.924   -10.946    -0.022
   AsO4-3                1.204e-013  7.641e-014   -12.919   -13.117    -0.197
   H3AsO4                1.082e-017  1.082e-017   -16.966   -16.966     0.000
Ba              4.605e-007
   Ba+2                  4.274e-007  3.492e-007    -6.369    -6.457    -0.088
   BaSO4                 2.792e-008  2.793e-008    -7.554    -7.554     0.000
   BaHCO3+               3.452e-009  3.282e-009    -8.462    -8.484    -0.022
   BaCO3                 1.730e-009  1.731e-009    -8.762    -8.762     0.000
   BaOH+                 2.598e-012  2.470e-012   -11.585   -11.607    -0.022
C(-4)           0.000e+000
   CH4                   0.000e+000  0.000e+000  -126.674  -126.674     0.000
C(4)            1.064e-003
   HCO3-                 1.030e-003  9.803e-004    -2.987    -3.009    -0.022
   CO3-2                 1.170e-005  9.596e-006    -4.932    -5.018    -0.086
   CO2                   1.055e-005  1.056e-005    -4.977    -4.976     0.000
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               4.540e-006  4.316e-006    -5.343    -5.365    -0.022
   MgHCO3+               7.131e-007  6.780e-007    -6.147    -6.169    -0.022
   MgCO3                 5.410e-007  5.413e-007    -6.267    -6.267     0.000
   NaHCO3                1.139e-007  1.140e-007    -6.943    -6.943     0.000
   NaCO3-                3.886e-008  3.694e-008    -7.411    -7.432    -0.022
   BaHCO3+               3.452e-009  3.282e-009    -8.462    -8.484    -0.022
   BaCO3                 1.730e-009  1.731e-009    -8.762    -8.762     0.000
   MnCO3                 2.098e-010  2.099e-010    -9.678    -9.678     0.000
   MnHCO3+               2.530e-011  2.405e-011   -10.597   -10.619    -0.022
   FeCO3                 3.032e-024  3.033e-024   -23.518   -23.518     0.000
   FeHCO3+               1.359e-024  1.292e-024   -23.867   -23.889    -0.022
Ca              4.421e-004
   Ca+2                  4.210e-004  3.452e-004    -3.376    -3.462    -0.086
   CaSO4                 1.099e-005  1.099e-005    -4.959    -4.959     0.000
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               4.540e-006  4.316e-006    -5.343    -5.365    -0.022
   CaOH+                 1.258e-008  1.196e-008    -7.900    -7.922    -0.022
   CaHSO4+               3.244e-013  3.085e-013   -12.489   -12.511    -0.022
Cl              9.873e-005
   Cl-                   9.873e-005  9.384e-005    -4.006    -4.028    -0.022
   MnCl+                 1.107e-013  1.053e-013   -12.956   -12.978    -0.022
   MnCl2                 4.309e-018  4.311e-018   -17.366   -17.365     0.000
   MnCl3-                1.172e-022  1.114e-022   -21.931   -21.953    -0.022
   FeCl+                 1.795e-027  1.707e-027   -26.746   -26.768    -0.022
   FeCl+2                3.814e-029  3.116e-029   -28.419   -28.506    -0.088
   FeCl2+                1.374e-032  1.306e-032   -31.862   -31.884    -0.022



   FeCl3                 1.225e-037  1.226e-037   -36.912   -36.912     0.000
Fe(2)           2.181e-023
   Fe+2                  1.613e-023  1.318e-023   -22.792   -22.880    -0.088
   FeCO3                 3.032e-024  3.033e-024   -23.518   -23.518     0.000
   FeHCO3+               1.359e-024  1.292e-024   -23.867   -23.889    -0.022
   FeOH+                 9.149e-025  8.698e-025   -24.039   -24.061    -0.022
   FeSO4                 3.738e-025  3.739e-025   -24.427   -24.427     0.000
   FeCl+                 1.795e-027  1.707e-027   -26.746   -26.768    -0.022
   Fe(OH)2               1.545e-027  1.545e-027   -26.811   -26.811     0.000
   Fe(OH)3-              1.260e-029  1.198e-029   -28.899   -28.921    -0.022
   FeHSO4+               1.239e-032  1.178e-032   -31.907   -31.929    -0.022
   Fe(HS)2               0.000e+000  0.000e+000  -262.935  -262.935     0.000
   Fe(HS)3-              0.000e+000  0.000e+000  -385.378  -385.400    -0.022
Fe(3)           3.412e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              5.514e-015  5.243e-015   -14.259   -14.280    -0.022
   Fe(OH)2+              1.077e-015  1.024e-015   -14.968   -14.990    -0.022
   FeOH+2                1.814e-020  1.482e-020   -19.741   -19.829    -0.088
   FeSO4+                2.024e-026  1.924e-026   -25.694   -25.716    -0.022
   Fe+3                  1.732e-026  1.100e-026   -25.761   -25.959    -0.197
   Fe(SO4)2-             7.065e-029  6.717e-029   -28.151   -28.173    -0.022
   FeCl+2                3.814e-029  3.116e-029   -28.419   -28.506    -0.088
   FeCl2+                1.374e-032  1.306e-032   -31.862   -31.884    -0.022
   FeHSO4+2              3.021e-034  2.468e-034   -33.520   -33.608    -0.088
   FeCl3                 1.225e-037  1.226e-037   -36.912   -36.912     0.000
   Fe2(OH)2+4            1.326e-038  5.911e-039   -37.877   -38.228    -0.351
   Fe3(OH)4+5            0.000e+000  0.000e+000   -50.350   -50.898    -0.548
H(0)            4.254e-040
   H2                    2.127e-040  2.128e-040   -39.672   -39.672     0.000
K               1.893e-005
   K+                    1.891e-005  1.797e-005    -4.723    -4.745    -0.022
   KSO4-                 2.119e-008  2.015e-008    -7.674    -7.696    -0.022
Mg              7.549e-005
   Mg+2                  7.198e-005  5.911e-005    -4.143    -4.228    -0.086
   MgSO4                 2.210e-006  2.211e-006    -5.656    -5.655     0.000
   MgHCO3+               7.131e-007  6.780e-007    -6.147    -6.169    -0.022
   MgCO3                 5.410e-007  5.413e-007    -6.267    -6.267     0.000
   MgOH+                 4.712e-008  4.480e-008    -7.327    -7.349    -0.022
Mn(2)           5.815e-010
   Mn+2                  3.369e-010  2.753e-010    -9.472    -9.560    -0.088
   MnCO3                 2.098e-010  2.099e-010    -9.678    -9.678     0.000
   MnHCO3+               2.530e-011  2.405e-011   -10.597   -10.619    -0.022
   MnSO4                 7.809e-012  7.813e-012   -11.107   -11.107     0.000
   MnOH+                 1.554e-012  1.477e-012   -11.809   -11.831    -0.022
   MnCl+                 1.107e-013  1.053e-013   -12.956   -12.978    -0.022
   MnCl2                 4.309e-018  4.311e-018   -17.366   -17.365     0.000
   Mn(OH)3-              4.174e-020  3.968e-020   -19.379   -19.401    -0.022
   MnCl3-                1.172e-022  1.114e-022   -21.931   -21.953    -0.022
Mn(3)           1.171e-025
   Mn+3                  1.171e-025  7.435e-026   -24.931   -25.129    -0.197
Mn(6)           2.570e-022
   MnO4-2                2.570e-022  2.100e-022   -21.590   -21.678    -0.088
Mn(7)           7.971e-022
   MnO4-                 7.971e-022  7.578e-022   -21.099   -21.120    -0.022
Na              2.177e-004
   Na+                   2.174e-004  2.067e-004    -3.663    -3.685    -0.022
   NaSO4-                1.739e-007  1.653e-007    -6.760    -6.782    -0.022
   NaHCO3                1.139e-007  1.140e-007    -6.943    -6.943     0.000
   NaCO3-                3.886e-008  3.694e-008    -7.411    -7.432    -0.022
O(0)            1.840e-013
   O2                    9.199e-014  9.204e-014   -13.036   -13.036     0.000
S(-2)           0.000e+000
   HS-                   0.000e+000  0.000e+000  -124.480  -124.502    -0.022
   S5-2                  0.000e+000  0.000e+000  -125.699  -125.778    -0.079
   H2S                   0.000e+000  0.000e+000  -125.880  -125.880     0.000
   S4-2                  0.000e+000  0.000e+000  -125.931  -126.012    -0.081
   S6-2                  0.000e+000  0.000e+000  -125.987  -126.064    -0.077



   S-2                   0.000e+000  0.000e+000  -129.013  -129.101    -0.088
   S3-2                  0.000e+000  0.000e+000  -129.382  -129.465    -0.083
   S2-2                  0.000e+000  0.000e+000  -130.626  -130.711    -0.085
   Fe(HS)2               0.000e+000  0.000e+000  -262.935  -262.935     0.000
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -273.402  -273.424    -0.022
   Fe(HS)3-              0.000e+000  0.000e+000  -385.378  -385.400    -0.022
   As3S4(HS)2-           0.000e+000  0.000e+000  -818.688  -818.710    -0.022
S(6)            2.082e-004
   SO4-2                 1.948e-004  1.596e-004    -3.710    -3.797    -0.087
   CaSO4                 1.099e-005  1.099e-005    -4.959    -4.959     0.000
   MgSO4                 2.210e-006  2.211e-006    -5.656    -5.655     0.000
   NaSO4-                1.739e-007  1.653e-007    -6.760    -6.782    -0.022
   BaSO4                 2.792e-008  2.793e-008    -7.554    -7.554     0.000
   KSO4-                 2.119e-008  2.015e-008    -7.674    -7.696    -0.022
   HSO4-                 7.817e-011  7.433e-011   -10.107   -10.129    -0.022
   MnSO4                 7.809e-012  7.813e-012   -11.107   -11.107     0.000
   CaHSO4+               3.244e-013  3.085e-013   -12.489   -12.511    -0.022
   FeSO4                 3.738e-025  3.739e-025   -24.427   -24.427     0.000
   FeSO4+                2.024e-026  1.924e-026   -25.694   -25.716    -0.022
   Fe(SO4)2-             7.065e-029  6.717e-029   -28.151   -28.173    -0.022
   FeHSO4+               1.239e-032  1.178e-032   -31.907   -31.929    -0.022
   FeHSO4+2              3.021e-034  2.468e-034   -33.520   -33.608    -0.088

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -2.90   -7.26   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -66.90  -68.28   -1.38  As2O3
Artinite         -6.44    3.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -42.16  -33.93    8.23  As2O5
As2S3(am)      -421.84 -466.74  -44.90  As2S3
As_native       -76.39  -88.92  -12.53  As
Ba3(AsO4)2        4.51  -45.60  -50.11  Ba3(AsO4)2
Barite           -0.28  -10.25   -9.97  BaSO4
Birnessite        0.00   43.60   43.60  MnO2
Bixbyite          0.27   -0.34   -0.61  Mn2O3
Brucite          -4.43   12.41   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -17.71  -36.62  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)         -123.81 -126.67   -2.86  CH4
Claudetite      -66.94  -68.28   -1.34  As2O3
CO2(g)           -3.51   -4.98   -1.47  CO2
Dolomite         -0.64  -17.73  -17.09  CaMg(CO3)2
Dolomite(d)      -1.19  -17.73  -16.54  CaMg(CO3)2
Epsomite         -5.89   -8.03   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.66   -4.70   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -28.46   -8.24   20.22  Fe3(OH)8
FeS(ppt)       -135.15 -139.06   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite       -494.49 -539.53  -45.03  Fe3S4
Gypsum           -2.68   -7.26   -4.58  CaSO4:2H2O
H2(g)           -36.52  -39.67   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)         -124.88 -125.88   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite      -3.27   57.76   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.25  -36.22  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.81  -24.57   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -31.15  -40.98   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -31.09  -40.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -33.96  -39.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -38.48  -43.87   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite    -134.41 -139.06   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.22   -9.25   -8.03  MgCO3
Magnetite       -11.98   -8.24    3.74  Fe3O4
Manganite         0.00   25.34   25.34  MnOOH
Melanterite     -24.47  -26.68   -2.21  FeSO4:7H2O
Mirabilite      -10.05  -11.17   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -55.94  -61.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.21  -54.91  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -20.33  -17.62    2.71  MnCl2:4H2O
MnS(Green)     -129.54 -125.74    3.80  MnS
MnSO4           -16.03  -13.36    2.67  MnSO4
Nahcolite        -6.15   -6.69   -0.55  NaHCO3
Natron          -11.08  -12.39   -1.31  Na2CO3:10H2O
Nesquehonite     -3.63   -9.25   -5.62  MgCO3:3H2O
Nsutite           1.04   43.60   42.56  MnO2
O2(g)           -10.14  -13.04   -2.89  O2
Orpiment       -420.44 -466.74  -46.30  As2S3
Portlandite      -9.62   13.18   22.80  Ca(OH)2
Pyrite         -216.88 -235.36  -18.48  FeS2
Pyrochroite      -8.12    7.08   15.20  Mn(OH)2
Pyrolusite        2.22   43.60   41.38  MnO2
Realgar        -165.28 -185.22  -19.94  AsS
Rhodochrosite    -3.45  -14.58  -11.13  MnCO3
Rhodochrosite(d)  -4.19  -14.58  -10.39  MnCO3
Scorodite       -18.83  -39.08  -20.25  FeAsO4:2H2O
Siderite        -17.01  -27.90  -10.89  FeCO3
Siderite(d)(3)  -17.45  -27.90  -10.45  FeCO3
Sulfur          -94.19 -109.22  -15.03  S
Thenardite      -10.99  -11.17   -0.18  Na2SO4
Thermonatrite   -12.51  -12.39    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.91  -11.47   -8.56  BaCO3

Reaction step 2.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite           0.00   43.60   43.60   2.335e-003  7.313e-004 -1.604e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.955e-002 -4.490e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.211e-007
Manganite            0.00   25.34   25.34   0.000e+000  1.607e-003  1.607e-003
Rhodochrosite(d)    -3.82  -14.21  -10.39   0.000e+000           0  0.000e+000
Siderite(d)(3)     -17.08  -27.53  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.00  -11.56   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 9.406e-006  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.025e-006       0.967  1.025e-006      -5.989
Hfo_sOH          2.402e-008       0.023  2.402e-008      -7.619
Hfo_sOH2+        3.928e-009       0.004  3.928e-009      -8.406
Hfo_sO-          3.363e-009       0.003  3.363e-009      -8.473
Hfo_sOHBa+2      2.617e-009       0.002  2.617e-009      -8.582
Hfo_sOMn+        9.622e-010       0.001  9.622e-010      -9.017
Hfo_sOFe+        1.298e-023       0.000  1.298e-023     -22.887

Hfo           
 9.406e-006  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.711e-005       0.639  2.711e-005      -4.567
Hfo_wOMg+        4.885e-006       0.115  4.885e-006      -5.311
Hfo_wOH2+        4.434e-006       0.105  4.434e-006      -5.353
Hfo_wO-          3.797e-006       0.090  3.797e-006      -5.421
Hfo_wOCa+        2.088e-006       0.049  2.088e-006      -5.680
Hfo_wOHAsO4-3    7.007e-008       0.002  7.007e-008      -7.154
Hfo_wOHSO4-2     2.576e-008       0.001  2.576e-008      -7.589
Hfo_wSO4-        2.112e-009       0.000  2.112e-009      -8.675
Hfo_wOMn+        8.627e-010       0.000  8.627e-010      -9.064
Hfo_wOBa+        7.704e-011       0.000  7.705e-011     -10.113
Hfo_wHAsO4-      4.197e-011       0.000  4.197e-011     -10.377
Hfo_wH2AsO4      2.222e-013       0.000  2.222e-013     -12.653
Hfo_wOFe+        1.367e-022       0.000  1.367e-022     -21.864
Hfo_wOFeOH       4.387e-023       0.000  4.387e-023     -22.358
Hfo_wH2AsO3      2.425e-033       0.000  2.425e-033     -32.615

Mno           
-1.536e-005  Surface charge, eq

Mno_          
 1.046e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         7.588e-006       0.726  7.588e-006      -5.120
Mno_O3Ca         2.504e-006       0.239  2.504e-006      -5.601
Mno_O3Na-        1.656e-007       0.016  1.656e-007      -6.781
Mno_O3Mg         1.253e-007       0.012  1.253e-007      -6.902
Mno_O3Ba         4.348e-008       0.004  4.348e-008      -7.362
Mno_O3H-         2.192e-008       0.002  2.192e-008      -7.659
Mno_O3Mn         6.056e-009       0.001  6.056e-009      -8.218
Mno_O3HCa+       2.517e-009       0.000  2.518e-009      -8.599
Mno_O3HMg+       8.527e-011       0.000  8.527e-011     -10.069
Mno_O3HBa+       7.818e-011       0.000  7.818e-011     -10.107
Mno_O3HNa        4.463e-011       0.000  4.464e-011     -10.350
Mno_O3HMn+       6.978e-012       0.000  6.978e-012     -11.156
Mno_O3H2         4.753e-014       0.000  4.754e-014     -13.323
Mno_O3H3+        2.759e-020       0.000  2.759e-020     -19.559
Mno_O3H3Cl       7.094e-023       0.000  7.095e-023     -22.149

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.507e-010  3.507e-010
Ba               5.072e-007  5.072e-007
C                1.416e-003  1.416e-003
Ca               5.963e-004  5.963e-004
Cl               9.873e-005  9.873e-005
Fe               3.259e-014  3.258e-014
K                1.893e-005  1.893e-005
Mg               7.825e-005  7.825e-005
Mn               1.668e-009  1.668e-009
Na               2.179e-004  2.179e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.076      Charge balance
                                       pe  =  10.185      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.546e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.408e-003
                       Total CO2 (mol/kg)  =  1.416e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.360e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -9.88
                               Iterations  =  27
                                  Total H  = 1.110121e+002
                                  Total O  = 5.551042e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.261e-006  1.193e-006    -5.899    -5.923    -0.024
   H+                    8.832e-009  8.389e-009    -8.054    -8.076    -0.022
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           3.788e-034
   H3AsO3                3.478e-034  3.480e-034   -33.459   -33.458     0.000
   H2AsO3-               3.104e-035  2.937e-035   -34.508   -34.532    -0.024
   HAsO3-2               0.000e+000  0.000e+000   -41.060   -41.156    -0.096
   H4AsO3+               0.000e+000  0.000e+000   -41.816   -41.840    -0.024
   AsO3-3                0.000e+000  0.000e+000   -48.563   -48.780    -0.217
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -272.021  -272.045    -0.024
   As3S4(HS)2-           0.000e+000  0.000e+000  -814.063  -814.087    -0.024
As(5)           3.507e-010
   HAsO4-2               3.180e-010  2.547e-010    -9.498    -9.594    -0.096
   H2AsO4-               3.265e-011  3.089e-011   -10.486   -10.510    -0.024
   AsO4-3                1.120e-013  6.798e-014   -12.951   -13.168    -0.217
   H3AsO4                5.168e-017  5.171e-017   -16.287   -16.286     0.000
Ba              5.072e-007
   Ba+2                  4.717e-007  3.779e-007    -6.326    -6.423    -0.096
   BaSO4                 2.916e-008  2.918e-008    -7.535    -7.535     0.000
   BaHCO3+               4.959e-009  4.691e-009    -8.305    -8.329    -0.024
   BaCO3                 1.413e-009  1.413e-009    -8.850    -8.850     0.000
   BaOH+                 1.613e-012  1.526e-012   -11.792   -11.816    -0.024
C(-4)           0.000e+000
   CH4                   0.000e+000  0.000e+000  -126.310  -126.310     0.000
C(4)            1.416e-003
   HCO3-                 1.367e-003  1.295e-003    -2.864    -2.888    -0.024
   CO2                   2.442e-005  2.443e-005    -4.612    -4.612     0.000
   CO3-2                 8.997e-006  7.240e-006    -5.046    -5.140    -0.094
   CaHCO3+               7.989e-006  7.558e-006    -5.098    -5.122    -0.024
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               9.640e-007  9.120e-007    -6.016    -6.040    -0.024
   MgCO3                 4.155e-007  4.158e-007    -6.381    -6.381     0.000
   NaHCO3                1.499e-007  1.500e-007    -6.824    -6.824     0.000



   NaCO3-                2.935e-008  2.776e-008    -7.532    -7.557    -0.024
   BaHCO3+               4.959e-009  4.691e-009    -8.305    -8.329    -0.024
   BaCO3                 1.413e-009  1.413e-009    -8.850    -8.850     0.000
   MnCO3                 4.853e-010  4.856e-010    -9.314    -9.314     0.000
   MnHCO3+               1.030e-010  9.746e-011    -9.987   -10.011    -0.024
   FeCO3                 7.014e-024  7.018e-024   -23.154   -23.154     0.000
   FeHCO3+               5.532e-024  5.234e-024   -23.257   -23.281    -0.024
Ca              5.963e-004
   Ca+2                  5.687e-004  4.575e-004    -3.245    -3.340    -0.095
   CaSO4                 1.406e-005  1.407e-005    -4.852    -4.852     0.000
   CaHCO3+               7.989e-006  7.558e-006    -5.098    -5.122    -0.024
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaOH+                 9.566e-009  9.050e-009    -8.019    -8.043    -0.024
   CaHSO4+               7.307e-013  6.913e-013   -12.136   -12.160    -0.024
Cl              9.873e-005
   Cl-                   9.873e-005  9.337e-005    -4.006    -4.030    -0.024
   MnCl+                 3.394e-013  3.211e-013   -12.469   -12.493    -0.024
   MnCl2                 1.308e-017  1.309e-017   -16.883   -16.883     0.000
   MnCl3-                3.557e-022  3.366e-022   -21.449   -21.473    -0.024
   FeCl+                 5.505e-027  5.208e-027   -26.259   -26.283    -0.024
   FeCl+2                2.078e-028  1.665e-028   -27.682   -27.779    -0.096
   FeCl2+                7.339e-032  6.944e-032   -31.134   -31.158    -0.024
   FeCl3                 6.479e-037  6.483e-037   -36.188   -36.188     0.000
Fe(2)           6.571e-023
   Fe+2                  5.044e-023  4.041e-023   -22.297   -22.394    -0.096
   FeCO3                 7.014e-024  7.018e-024   -23.154   -23.154     0.000
   FeHCO3+               5.532e-024  5.234e-024   -23.257   -23.281    -0.024
   FeOH+                 1.610e-024  1.523e-024   -23.793   -23.817    -0.024
   FeSO4                 1.107e-024  1.107e-024   -23.956   -23.956     0.000
   FeCl+                 5.505e-027  5.208e-027   -26.259   -26.283    -0.024
   Fe(OH)2               1.544e-027  1.545e-027   -26.811   -26.811     0.000
   Fe(OH)3-              7.233e-030  6.843e-030   -29.141   -29.165    -0.024
   FeHSO4+               6.453e-032  6.105e-032   -31.190   -31.214    -0.024
   Fe(HS)2               0.000e+000  0.000e+000  -261.992  -261.992     0.000
   Fe(HS)3-              0.000e+000  0.000e+000  -384.205  -384.229    -0.024
Fe(3)           3.259e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              3.165e-015  2.994e-015   -14.500   -14.524    -0.024
   Fe(OH)2+              1.896e-015  1.794e-015   -14.722   -14.746    -0.024
   FeOH+2                5.672e-020  4.544e-020   -19.246   -19.343    -0.096
   FeSO4+                1.054e-025  9.976e-026   -24.977   -25.001    -0.024
   Fe+3                  9.724e-026  5.905e-026   -25.012   -25.229    -0.217
   Fe(SO4)2-             3.554e-028  3.363e-028   -27.449   -27.473    -0.024
   FeCl+2                2.078e-028  1.665e-028   -27.682   -27.779    -0.096
   FeCl2+                7.339e-032  6.944e-032   -31.134   -31.158    -0.024
   FeHSO4+2              2.797e-033  2.241e-033   -32.553   -32.650    -0.096
   FeCl3                 6.479e-037  6.483e-037   -36.188   -36.188     0.000
   Fe2(OH)2+4            1.349e-037  5.558e-038   -36.870   -37.255    -0.385
   Fe3(OH)4+5            0.000e+000  0.000e+000   -49.080   -49.681    -0.602
H(0)            4.254e-040
   H2                    2.127e-040  2.128e-040   -39.672   -39.672     0.000
K               1.893e-005
   K+                    1.891e-005  1.788e-005    -4.723    -4.748    -0.024
   KSO4-                 2.046e-008  1.936e-008    -7.689    -7.713    -0.024
Mg              7.825e-005
   Mg+2                  7.467e-005  6.018e-005    -4.127    -4.221    -0.094
   MgSO4                 2.172e-006  2.174e-006    -5.663    -5.663     0.000
   MgHCO3+               9.640e-007  9.120e-007    -6.016    -6.040    -0.024
   MgCO3                 4.155e-007  4.158e-007    -6.381    -6.381     0.000
   MgOH+                 2.753e-008  2.604e-008    -7.560    -7.584    -0.024
Mn(2)           1.668e-009
   Mn+2                  1.054e-009  8.442e-010    -8.977    -9.074    -0.096
   MnCO3                 4.853e-010  4.856e-010    -9.314    -9.314     0.000
   MnHCO3+               1.030e-010  9.746e-011    -9.987   -10.011    -0.024
   MnSO4                 2.312e-011  2.313e-011   -10.636   -10.636     0.000
   MnOH+                 2.734e-012  2.587e-012   -11.563   -11.587    -0.024
   MnCl+                 3.394e-013  3.211e-013   -12.469   -12.493    -0.024



   MnCl2                 1.308e-017  1.309e-017   -16.883   -16.883     0.000
   Mn(OH)3-              2.395e-020  2.266e-020   -19.621   -19.645    -0.024
   MnCl3-                3.557e-022  3.366e-022   -21.449   -21.473    -0.024
Mn(3)           6.574e-025
   Mn+3                  6.574e-025  3.992e-025   -24.182   -24.399    -0.217
Mn(6)           8.547e-023
   MnO4-2                8.547e-023  6.847e-023   -22.068   -22.164    -0.096
Mn(7)           4.574e-022
   MnO4-                 4.574e-022  4.328e-022   -21.340   -21.364    -0.024
Na              2.179e-004
   Na+                   2.176e-004  2.059e-004    -3.662    -3.686    -0.024
   NaSO4-                1.681e-007  1.590e-007    -6.774    -6.799    -0.024
   NaHCO3                1.499e-007  1.500e-007    -6.824    -6.824     0.000
   NaCO3-                2.935e-008  2.776e-008    -7.532    -7.557    -0.024
O(0)            1.840e-013
   O2                    9.198e-014  9.204e-014   -13.036   -13.036     0.000
S(-2)           0.000e+000
   HS-                   0.000e+000  0.000e+000  -124.250  -124.274    -0.024
   H2S                   0.000e+000  0.000e+000  -125.409  -125.409     0.000
   S5-2                  0.000e+000  0.000e+000  -125.707  -125.793    -0.086
   S4-2                  0.000e+000  0.000e+000  -125.939  -126.027    -0.088
   S6-2                  0.000e+000  0.000e+000  -125.995  -126.079    -0.083
   S-2                   0.000e+000  0.000e+000  -129.020  -129.116    -0.096
   S3-2                  0.000e+000  0.000e+000  -129.389  -129.480    -0.091
   S2-2                  0.000e+000  0.000e+000  -130.633  -130.726    -0.093
   Fe(HS)2               0.000e+000  0.000e+000  -261.992  -261.992     0.000
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -272.021  -272.045    -0.024
   Fe(HS)3-              0.000e+000  0.000e+000  -384.205  -384.229    -0.024
   As3S4(HS)2-           0.000e+000  0.000e+000  -814.063  -814.087    -0.024
S(6)            2.082e-004
   SO4-2                 1.918e-004  1.541e-004    -3.717    -3.812    -0.095
   CaSO4                 1.406e-005  1.407e-005    -4.852    -4.852     0.000
   MgSO4                 2.172e-006  2.174e-006    -5.663    -5.663     0.000
   NaSO4-                1.681e-007  1.590e-007    -6.774    -6.799    -0.024
   BaSO4                 2.916e-008  2.918e-008    -7.535    -7.535     0.000
   KSO4-                 2.046e-008  1.936e-008    -7.689    -7.713    -0.024
   HSO4-                 1.328e-010  1.257e-010    -9.877    -9.901    -0.024
   MnSO4                 2.312e-011  2.313e-011   -10.636   -10.636     0.000
   CaHSO4+               7.307e-013  6.913e-013   -12.136   -12.160    -0.024
   FeSO4                 1.107e-024  1.107e-024   -23.956   -23.956     0.000
   FeSO4+                1.054e-025  9.976e-026   -24.977   -25.001    -0.024
   Fe(SO4)2-             3.554e-028  3.363e-028   -27.449   -27.473    -0.024
   FeHSO4+               6.453e-032  6.105e-032   -31.190   -31.214    -0.024
   FeHSO4+2              2.797e-033  2.241e-033   -32.553   -32.650    -0.096

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -2.79   -7.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -65.54  -66.92   -1.38  As2O3
Artinite         -7.03    2.57    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -40.80  -32.57    8.23  As2O5
As2S3(am)      -419.07 -463.97  -44.90  As2S3
As_native       -75.71  -88.24  -12.53  As
Ba3(AsO4)2        4.51  -45.60  -50.11  Ba3(AsO4)2
Barite           -0.26  -10.23   -9.97  BaSO4
Birnessite        0.00   43.60   43.60  MnO2
Bixbyite          0.27   -0.34   -0.61  Mn2O3
Brucite          -4.91   11.93   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -17.45  -36.35  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)         -123.45 -126.31   -2.86  CH4
Claudetite      -65.58  -66.92   -1.34  As2O3
CO2(g)           -3.14   -4.61   -1.47  CO2
Dolomite         -0.75  -17.84  -17.09  CaMg(CO3)2



Dolomite(d)      -1.30  -17.84  -16.54  CaMg(CO3)2
Epsomite         -5.89   -8.03   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.59   -4.63   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -28.46   -8.24   20.22  Fe3(OH)8
FeS(ppt)       -134.68 -138.59   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite       -492.61 -537.64  -45.03  Fe3S4
Gypsum           -2.57   -7.15   -4.58  CaSO4:2H2O
H2(g)           -36.52  -39.67   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)         -124.41 -125.41   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite      -3.27   57.76   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.59  -36.56  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.75  -25.51   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -30.40  -40.23   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -30.39  -39.60   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -33.26  -38.54   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -37.54  -42.93   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite    -133.94 -138.59   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.33   -9.36   -8.03  MgCO3
Magnetite       -11.98   -8.24    3.74  Fe3O4
Manganite         0.00   25.34   25.34  MnOOH
Melanterite     -24.00  -26.21   -2.21  FeSO4:7H2O
Mirabilite      -10.07  -11.19   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -54.52  -60.23   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -24.85  -53.56  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -19.84  -17.13    2.71  MnCl2:4H2O
MnS(Green)     -129.07 -125.27    3.80  MnS
MnSO4           -15.55  -12.89    2.67  MnSO4
Nahcolite        -6.03   -6.57   -0.55  NaHCO3
Natron          -11.20  -12.51   -1.31  Na2CO3:10H2O
Nesquehonite     -3.74   -9.36   -5.62  MgCO3:3H2O
Nsutite           1.04   43.60   42.56  MnO2
O2(g)           -10.14  -13.04   -2.89  O2
Orpiment       -417.67 -463.97  -46.30  As2S3
Portlandite      -9.99   12.81   22.80  Ca(OH)2
Pyrite         -215.94 -234.42  -18.48  FeS2
Pyrochroite      -8.12    7.08   15.20  Mn(OH)2
Pyrolusite        2.22   43.60   41.38  MnO2
Realgar        -164.13 -184.07  -19.94  AsS
Rhodochrosite    -3.08  -14.21  -11.13  MnCO3
Rhodochrosite(d)  -3.82  -14.21  -10.39  MnCO3
Scorodite       -18.15  -38.40  -20.25  FeAsO4:2H2O
Siderite        -16.64  -27.53  -10.89  FeCO3
Siderite(d)(3)  -17.08  -27.53  -10.45  FeCO3
Sulfur          -93.72 -108.75  -15.03  S
Thenardite      -11.01  -11.18   -0.18  Na2SO4
Thermonatrite   -12.64  -12.51    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.00  -11.56   -8.56  BaCO3

Reaction step 3.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-004 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite          -3.65   39.96   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.947e-002 -5.326e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.211e-007
Manganite            0.00   25.34   25.34   0.000e+000  2.270e-003  2.270e-003
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  5.096e-005  5.096e-005
Siderite(d)(3)     -13.26  -23.71  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.02  -11.58   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.326e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        8.724e-007       0.823  8.724e-007      -6.059
Hfo_sOHCa+2      1.825e-007       0.172  1.825e-007      -6.739
Hfo_sOH          3.769e-009       0.004  3.769e-009      -8.424
Hfo_sOH2+        8.066e-010       0.001  8.066e-010      -9.093
Hfo_sOHBa+2      4.431e-010       0.000  4.431e-010      -9.354
Hfo_sO-          4.035e-010       0.000  4.035e-010      -9.394
Hfo_sOFe+        1.177e-020       0.000  1.177e-020     -19.929

Hfo           
 1.326e-005  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.474e-005       0.583  2.474e-005      -4.607
Hfo_wOH2+        5.293e-006       0.125  5.294e-006      -5.276
Hfo_wOMn+        4.548e-006       0.107  4.548e-006      -5.342
Hfo_wOMg+        3.438e-006       0.081  3.438e-006      -5.464
Hfo_wO-          2.648e-006       0.062  2.648e-006      -5.577
Hfo_wOCa+        1.652e-006       0.039  1.652e-006      -5.782
Hfo_wOHAsO4-3    6.987e-008       0.002  6.987e-008      -7.156
Hfo_wOHSO4-2     2.304e-008       0.001  2.304e-008      -7.638
Hfo_wSO4-        2.471e-009       0.000  2.471e-009      -8.607
Hfo_wHAsO4-      7.162e-011       0.000  7.162e-011     -10.145
Hfo_wOBa+        5.797e-011       0.000  5.797e-011     -10.237
Hfo_wH2AsO4      4.959e-013       0.000  4.960e-013     -12.305
Hfo_wOFe+        7.208e-019       0.000  7.208e-019     -18.142
Hfo_wOFeOH       1.768e-019       0.000  1.768e-019     -18.753
Hfo_wH2AsO3      1.056e-025       0.000  1.056e-025     -24.976

Mno           
-1.230e-030  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.681e-030       0.000  3.681e-030     -29.434
Mno_O3-2         6.103e-031       0.000  6.103e-031     -30.214
Mno_O3Ca         2.284e-031       0.000  2.284e-031     -30.641
Mno_O3Na-        1.329e-032       0.000  1.329e-032     -31.876
Mno_O3Mg         1.017e-032       0.000  1.017e-032     -31.993
Mno_O3HMn+       5.549e-033       0.000  5.549e-033     -32.256
Mno_O3Ba         3.772e-033       0.000  3.772e-033     -32.423
Mno_O3H-         2.306e-033       0.000  2.306e-033     -32.637
Mno_O3HCa+       3.004e-034       0.000  3.004e-034     -33.522
Mno_O3HMg+       9.053e-036       0.000  9.053e-036     -35.043
Mno_O3HBa+       8.873e-036       0.000  8.873e-036     -35.052
Mno_O3HNa        4.687e-036       0.000  4.687e-036     -35.329
Mno_O3H2         6.543e-039       0.000  6.543e-039     -38.184
Mno_O3H3+        4.968e-045       0.000  4.968e-045     -44.304
Mno_O3H3Cl       1.274e-047       0.000  1.274e-047     -46.895

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               5.211e-010  5.211e-010
Ba               5.530e-007  5.529e-007
C                1.649e-003  1.649e-003
Ca               6.837e-004  6.837e-004
Cl               9.873e-005  9.873e-005
Fe               3.244e-014  3.244e-014
K                1.893e-005  1.893e-005
Mg               7.982e-005  7.982e-005
Mn               1.238e-005  1.238e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.960      Charge balance
                                       pe  =   6.656      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.835e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.630e-003
                       Total CO2 (mol/kg)  =  1.649e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.552e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -9.35
                               Iterations  =  27
                                  Total H  = 1.110118e+002
                                  Total O  = 5.551086e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   9.669e-007  9.122e-007    -6.015    -6.040    -0.025
   H+                    1.158e-008  1.097e-008    -7.936    -7.960    -0.023
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           1.772e-026
   H3AsO3                1.659e-026  1.660e-026   -25.780   -25.780     0.000
   H2AsO3-               1.135e-027  1.071e-027   -26.945   -26.970    -0.025
   HAsO3-2               2.458e-034  1.947e-034   -33.609   -33.711    -0.101
   H4AsO3+               9.568e-035  9.026e-035   -34.019   -34.044    -0.025
   AsO3-3                0.000e+000  0.000e+000   -41.223   -41.451    -0.228
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -205.688  -205.713    -0.025
   As3S4(HS)2-           0.000e+000  0.000e+000  -614.834  -614.859    -0.025



As(5)           5.211e-010
   HAsO4-2               4.598e-010  3.642e-010    -9.337    -9.439    -0.101
   H2AsO4-               6.123e-011  5.777e-011   -10.213   -10.238    -0.025
   AsO4-3                1.255e-013  7.429e-014   -12.901   -13.129    -0.228
   H3AsO4                1.264e-016  1.265e-016   -15.898   -15.898     0.000
Ba              5.530e-007
   Ba+2                  5.146e-007  4.076e-007    -6.289    -6.390    -0.101
   BaSO4                 3.083e-008  3.085e-008    -7.511    -7.511     0.000
   BaHCO3+               6.188e-009  5.837e-009    -8.208    -8.234    -0.025
   BaCO3                 1.344e-009  1.344e-009    -8.872    -8.871     0.000
   BaOH+                 1.334e-012  1.258e-012   -11.875   -11.900    -0.025
C(-4)           0.000e+000
   CH4                   0.000e+000  0.000e+000   -96.971   -96.971     0.000
C(4)            1.649e-003
   HCO3-                 1.582e-003  1.494e-003    -2.801    -2.826    -0.025
   CO2                   3.685e-005  3.687e-005    -4.434    -4.433     0.000
   CaHCO3+               1.048e-005  9.887e-006    -4.980    -5.005    -0.025
   CO3-2                 8.022e-006  6.385e-006    -5.096    -5.195    -0.099
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.125e-006  1.062e-006    -5.949    -5.974    -0.025
   MnHCO3+               9.006e-007  8.496e-007    -6.045    -6.071    -0.025
   MgCO3                 3.697e-007  3.699e-007    -6.432    -6.432     0.000
   NaHCO3                1.725e-007  1.727e-007    -6.763    -6.763     0.000
   NaCO3-                2.590e-008  2.443e-008    -7.587    -7.612    -0.025
   BaHCO3+               6.188e-009  5.837e-009    -8.208    -8.234    -0.025
   BaCO3                 1.344e-009  1.344e-009    -8.872    -8.871     0.000
   FeHCO3+               4.837e-020  4.563e-020   -19.315   -19.341    -0.025
   FeCO3                 4.674e-020  4.677e-020   -19.330   -19.330     0.000
Ca              6.837e-004
   Ca+2                  6.521e-004  5.188e-004    -3.186    -3.285    -0.099
   CaSO4                 1.562e-005  1.563e-005    -4.806    -4.806     0.000
   CaHCO3+               1.048e-005  9.887e-006    -4.980    -5.005    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaOH+                 8.316e-009  7.845e-009    -8.080    -8.105    -0.025
   CaHSO4+               1.065e-012  1.005e-012   -11.972   -11.998    -0.025
Cl              9.873e-005
   Cl-                   9.873e-005  9.310e-005    -4.006    -4.031    -0.026
   MnCl+                 2.565e-009  2.420e-009    -8.591    -8.616    -0.025
   MnCl2                 9.827e-014  9.833e-014   -13.008   -13.007     0.000
   MnCl3-                2.673e-018  2.521e-018   -17.573   -17.598    -0.025
   FeCl+                 4.160e-023  3.924e-023   -22.381   -22.406    -0.025
   FeCl+2                4.692e-028  3.716e-028   -27.329   -27.430    -0.101
   FeCl2+                1.638e-031  1.545e-031   -30.786   -30.811    -0.025
   FeCl3                 1.438e-036  1.439e-036   -35.842   -35.842     0.000
Fe(2)           4.982e-019
   Fe+2                  3.856e-019  3.054e-019   -18.414   -18.515    -0.101
   FeHCO3+               4.837e-020  4.563e-020   -19.315   -19.341    -0.025
   FeCO3                 4.674e-020  4.677e-020   -19.330   -19.330     0.000
   FeOH+                 9.327e-021  8.799e-021   -20.030   -20.056    -0.025
   FeSO4                 8.196e-021  8.201e-021   -20.086   -20.086     0.000
   FeCl+                 4.160e-023  3.924e-023   -22.381   -22.406    -0.025
   Fe(OH)2               6.819e-024  6.824e-024   -23.166   -23.166     0.000
   Fe(OH)3-              2.449e-026  2.310e-026   -25.611   -25.636    -0.025
   FeHSO4+               6.271e-028  5.916e-028   -27.203   -27.228    -0.025
   Fe(HS)2               0.000e+000  0.000e+000  -199.577  -199.577     0.000
   Fe(HS)3-              0.000e+000  0.000e+000  -292.521  -292.546    -0.025
Fe(3)           3.244e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.487e-015  2.346e-015   -14.604   -14.630    -0.025
   Fe(OH)4-              2.426e-015  2.289e-015   -14.615   -14.640    -0.025
   FeOH+2                9.818e-020  7.776e-020   -19.008   -19.109    -0.101
   FeSO4+                2.320e-025  2.189e-025   -24.634   -24.660    -0.025
   Fe+3                  2.234e-025  1.322e-025   -24.651   -24.879    -0.228
   Fe(SO4)2-             7.666e-028  7.232e-028   -27.115   -27.141    -0.025
   FeCl+2                4.692e-028  3.716e-028   -27.329   -27.430    -0.101
   FeCl2+                1.638e-031  1.545e-031   -30.786   -30.811    -0.025



   FeHSO4+2              8.121e-033  6.432e-033   -32.090   -32.192    -0.101
   FeCl3                 1.438e-036  1.439e-036   -35.842   -35.842     0.000
   Fe2(OH)2+4            4.136e-037  1.628e-037   -36.383   -36.788    -0.405
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.465   -49.098    -0.633
H(0)            8.295e-033
   H2                    4.147e-033  4.150e-033   -32.382   -32.382     0.000
K               1.893e-005
   K+                    1.891e-005  1.783e-005    -4.723    -4.749    -0.026
   KSO4-                 2.005e-008  1.892e-008    -7.698    -7.723    -0.025
Mg              7.982e-005
   Mg+2                  7.616e-005  6.072e-005    -4.118    -4.217    -0.098
   MgSO4                 2.148e-006  2.150e-006    -5.668    -5.668     0.000
   MgHCO3+               1.125e-006  1.062e-006    -5.949    -5.974    -0.025
   MgCO3                 3.697e-007  3.699e-007    -6.432    -6.432     0.000
   MgOH+                 2.129e-008  2.009e-008    -7.672    -7.697    -0.025
Mn(2)           1.238e-005
   Mn+2                  8.055e-006  6.380e-006    -5.094    -5.195    -0.101
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               9.006e-007  8.496e-007    -6.045    -6.071    -0.025
   MnSO4                 1.712e-007  1.713e-007    -6.766    -6.766     0.000
   MnOH+                 1.584e-008  1.494e-008    -7.800    -7.826    -0.025
   MnCl+                 2.565e-009  2.420e-009    -8.591    -8.616    -0.025
   MnCl2                 9.827e-014  9.833e-014   -13.008   -13.007     0.000
   Mn(OH)3-              8.108e-017  7.649e-017   -16.091   -16.116    -0.025
   MnCl3-                2.673e-018  2.521e-018   -17.573   -17.598    -0.025
Mn(3)           1.510e-024
   Mn+3                  1.510e-024  8.937e-025   -23.821   -24.049    -0.228
Mn(6)           5.866e-034
   MnO4-2                5.866e-034  4.646e-034   -33.232   -33.333    -0.101
Mn(7)           9.221e-037
   MnO4-                 9.221e-037  8.699e-037   -36.035   -36.061    -0.025
Na              2.181e-004
   Na+                   2.177e-004  2.055e-004    -3.662    -3.687    -0.025
   NaHCO3                1.725e-007  1.727e-007    -6.763    -6.763     0.000
   NaSO4-                1.649e-007  1.555e-007    -6.783    -6.808    -0.025
   NaCO3-                2.590e-008  2.443e-008    -7.587    -7.612    -0.025
O(0)            4.837e-028
   O2                    2.419e-028  2.420e-028   -27.616   -27.616     0.000
S(-2)           0.000e+000
   HS-                   0.000e+000  0.000e+000   -94.981   -95.006    -0.025
   H2S                   0.000e+000  0.000e+000   -96.024   -96.024     0.000
   S5-2                  0.000e+000  0.000e+000   -96.552   -96.641    -0.090
   S4-2                  0.000e+000  0.000e+000   -96.783   -96.875    -0.092
   S6-2                  0.000e+000  0.000e+000   -96.840   -96.927    -0.087
   S-2                   0.000e+000  0.000e+000   -99.863   -99.964    -0.101
   S3-2                  0.000e+000  0.000e+000  -100.233  -100.328    -0.095
   S2-2                  0.000e+000  0.000e+000  -101.477  -101.574    -0.097
   Fe(HS)2               0.000e+000  0.000e+000  -199.577  -199.577     0.000
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -205.688  -205.713    -0.025
   Fe(HS)3-              0.000e+000  0.000e+000  -292.521  -292.546    -0.025
   As3S4(HS)2-           0.000e+000  0.000e+000  -614.834  -614.859    -0.025
S(6)            2.082e-004
   SO4-2                 1.901e-004  1.510e-004    -3.721    -3.821    -0.100
   CaSO4                 1.562e-005  1.563e-005    -4.806    -4.806     0.000
   MgSO4                 2.148e-006  2.150e-006    -5.668    -5.668     0.000
   MnSO4                 1.712e-007  1.713e-007    -6.766    -6.766     0.000
   NaSO4-                1.649e-007  1.555e-007    -6.783    -6.808    -0.025
   BaSO4                 3.083e-008  3.085e-008    -7.511    -7.511     0.000
   KSO4-                 2.005e-008  1.892e-008    -7.698    -7.723    -0.025
   HSO4-                 1.708e-010  1.611e-010    -9.767    -9.793    -0.025
   CaHSO4+               1.065e-012  1.005e-012   -11.972   -11.998    -0.025
   FeSO4                 8.196e-021  8.201e-021   -20.086   -20.086     0.000
   FeSO4+                2.320e-025  2.189e-025   -24.634   -24.660    -0.025
   Fe(SO4)2-             7.666e-028  7.232e-028   -27.115   -27.141    -0.025
   FeHSO4+               6.271e-028  5.916e-028   -27.203   -27.228    -0.025
   FeHSO4+2              8.121e-033  6.432e-033   -32.090   -32.192    -0.101



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -2.75   -7.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -50.18  -51.56   -1.38  As2O3
Artinite         -7.31    2.29    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -40.02  -31.80    8.23  As2O5
As2S3(am)      -315.56 -360.46  -44.90  As2S3
As_native       -57.10  -69.63  -12.53  As
Ba3(AsO4)2        4.68  -45.43  -50.11  Ba3(AsO4)2
Barite           -0.24  -10.21   -9.97  BaSO4
Birnessite       -3.65   39.96   43.60  MnO2
Bixbyite          0.27   -0.34   -0.61  Mn2O3
Brucite          -5.14   11.70   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -17.21  -36.11  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)          -94.11  -96.97   -2.86  CH4
Claudetite      -50.22  -51.56   -1.34  As2O3
CO2(g)           -2.97   -4.43   -1.47  CO2
Dolomite         -0.80  -17.89  -17.09  CaMg(CO3)2
Dolomite(d)      -1.35  -17.89  -16.54  CaMg(CO3)2
Epsomite         -5.90   -8.04   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.56   -4.60   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -24.82   -4.60   20.22  Fe3(OH)8
FeS(ppt)       -101.65 -105.56   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite       -371.42 -416.46  -45.03  Fe3S4
Gypsum           -2.53   -7.11   -4.58  CaSO4:2H2O
H2(g)           -29.23  -32.38   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)          -95.03  -96.02   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite       0.37   61.40   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.75  -36.71  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.18  -25.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -30.05  -39.88   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -30.06  -39.27   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -32.93  -38.21   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -37.09  -42.48   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite    -100.91 -105.56   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.38   -9.41   -8.03  MgCO3
Magnetite        -8.33   -4.60    3.74  Fe3O4
Manganite         0.00   25.34   25.34  MnOOH
Melanterite     -20.13  -22.34   -2.21  FeSO4:7H2O
Mirabilite      -10.08  -11.20   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -53.85  -59.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -13.14  -41.84  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.97  -13.26    2.71  MnCl2:4H2O
MnS(Green)      -96.04  -92.24    3.80  MnS
MnSO4           -11.69   -9.02    2.67  MnSO4
Nahcolite        -5.96   -6.51   -0.55  NaHCO3
Natron          -11.26  -12.57   -1.31  Na2CO3:10H2O
Nesquehonite     -3.79   -9.41   -5.62  MgCO3:3H2O
Nsutite          -2.61   39.96   42.56  MnO2
O2(g)           -24.72  -27.62   -2.89  O2
Orpiment       -314.16 -360.46  -46.30  As2S3
Portlandite     -10.17   12.63   22.80  Ca(OH)2
Pyrite         -160.82 -179.30  -18.48  FeS2
Pyrochroite      -4.48   10.72   15.20  Mn(OH)2
Pyrolusite       -1.42   39.96   41.38  MnO2
Realgar        -123.42 -143.36  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -17.76  -38.01  -20.25  FeAsO4:2H2O
Siderite        -12.82  -23.71  -10.89  FeCO3
Siderite(d)(3)  -13.26  -23.71  -10.45  FeCO3
Sulfur          -71.63  -86.65  -15.03  S
Thenardite      -11.02  -11.20   -0.18  Na2SO4
Thermonatrite   -12.69  -12.57    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.02  -11.58   -8.56  BaCO3

Reaction step 4.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite          -5.19   38.41   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.997e-002 -2.971e-005
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.211e-007
Manganite           -0.00   25.34   25.34   0.000e+000  1.470e-003  1.470e-003
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  8.568e-004  8.568e-004
Siderite(d)(3)     -13.26  -23.71  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.44  -11.00   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.069e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.038e-006       0.979  1.038e-006      -5.984
Hfo_sOHCa+2      1.936e-008       0.018  1.936e-008      -7.713
Hfo_sO-          1.730e-009       0.002  1.730e-009      -8.762
Hfo_sOH          1.441e-009       0.001  1.441e-009      -8.841
Hfo_sOHBa+2      1.794e-010       0.000  1.794e-010      -9.746
Hfo_sOH2+        2.751e-011       0.000  2.751e-011     -10.561
Hfo_sOFe+        1.400e-020       0.000  1.400e-020     -19.854

Hfo           
 1.069e-005  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOMg+        1.368e-005       0.323  1.368e-005      -4.864
Hfo_wO-          1.147e-005       0.270  1.147e-005      -4.941
Hfo_wOH          9.553e-006       0.225  9.553e-006      -5.020
Hfo_wOMn+        5.462e-006       0.129  5.462e-006      -5.263
Hfo_wOCa+        1.984e-006       0.047  1.984e-006      -5.702
Hfo_wOH2+        1.823e-007       0.004  1.823e-007      -6.739
Hfo_wOHAsO4-3    7.036e-008       0.002  7.036e-008      -7.153
Hfo_wOHSO4-2     1.005e-008       0.000  1.005e-008      -7.998
Hfo_wOBa+        2.658e-010       0.000  2.658e-010      -9.575
Hfo_wSO4-        9.612e-011       0.000  9.612e-011     -10.017
Hfo_wHAsO4-      5.736e-013       0.000  5.736e-013     -12.241
Hfo_wH2AsO4      3.542e-016       0.000  3.542e-016     -15.451
Hfo_wOFeOH       2.381e-018       0.000  2.381e-018     -17.623
Hfo_wOFe+        8.657e-019       0.000  8.657e-019     -18.063
Hfo_wH2AsO3      9.170e-026       0.000  9.170e-026     -25.038

Mno           
-2.265e-024  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.874e-024       0.000  1.874e-024     -23.727
Mno_O3-2         1.120e-024       0.000  1.120e-024     -23.951
Mno_O3Ca         1.163e-025       0.000  1.163e-025     -24.934
Mno_O3Na-        2.482e-026       0.000  2.482e-026     -25.605
Mno_O3Mg         1.715e-026       0.000  1.715e-026     -25.766
Mno_O3Ba         7.333e-027       0.000  7.333e-027     -26.135
Mno_O3H-         3.775e-028       0.000  3.775e-028     -27.423
Mno_O3HMn+       2.519e-028       0.000  2.519e-028     -27.599
Mno_O3HCa+       1.364e-029       0.000  1.364e-029     -28.865
Mno_O3HBa+       1.538e-030       0.000  1.538e-030     -29.813
Mno_O3HMg+       1.362e-030       0.000  1.362e-030     -29.866
Mno_O3HNa        7.804e-031       0.000  7.804e-031     -30.108
Mno_O3H2         9.552e-035       0.000  9.552e-035     -34.020
Mno_O3H3+        6.468e-042       0.000  6.468e-042     -41.189
Mno_O3H3Cl       1.687e-044       0.000  1.687e-044     -43.773

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.014e-010  1.014e-010
Ba               5.530e-007  5.530e-007
C                5.399e-004  5.399e-004
Ca               1.806e-004  1.806e-004
Cl               9.873e-005  9.873e-005
Fe               5.449e-014  5.449e-014
K                1.893e-005  1.893e-005
Mg               6.957e-005  6.957e-005
Mn               5.503e-006  5.503e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   9.009      Charge balance
                                       pe  =   4.064      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.355e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.870e-004
                       Total CO2 (mol/kg)  =  5.399e-004
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -3.526e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -19.82
                               Iterations  =  23
                                  Total H  = 1.110131e+002
                                  Total O  = 5.550873e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.066e-005  1.023e-005    -4.972    -4.990    -0.018
   H+                    1.018e-009  9.787e-010    -8.992    -9.009    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           6.548e-026
   H3AsO3                3.733e-026  3.735e-026   -25.428   -25.428     0.000
   H2AsO3-               2.815e-026  2.701e-026   -25.551   -25.568    -0.018
   HAsO3-2               6.493e-032  5.507e-032   -31.188   -31.259    -0.071
   H4AsO3+               1.887e-035  1.811e-035   -34.724   -34.742    -0.018
   AsO3-3                1.626e-038  1.123e-038   -37.789   -37.950    -0.161
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -183.706  -183.724    -0.018
   As3S4(HS)2-           0.000e+000  0.000e+000  -550.974  -550.992    -0.018
As(5)           1.014e-010
   HAsO4-2               9.984e-011  8.469e-011   -10.001   -10.072    -0.071
   H2AsO4-               1.248e-012  1.198e-012   -11.904   -11.922    -0.018
   AsO4-3                2.806e-013  1.937e-013   -12.552   -12.713    -0.161
   H3AsO4                2.339e-019  2.340e-019   -18.631   -18.631     0.000
Ba              5.530e-007
   Ba+2                  5.089e-007  4.316e-007    -6.293    -6.365    -0.071
   BaSO4                 3.690e-008  3.691e-008    -7.433    -7.433     0.000
   BaCO3                 5.132e-009  5.134e-009    -8.290    -8.290     0.000
   BaHCO3+               2.071e-009  1.988e-009    -8.684    -8.702    -0.018
   BaOH+                 1.557e-011  1.494e-011   -10.808   -10.826    -0.018
C(-4)           0.000e+000
   CH4                   0.000e+000  0.000e+000   -86.173   -86.173     0.000
C(4)            5.399e-004
   HCO3-                 5.003e-004  4.804e-004    -3.301    -3.318    -0.018
   CO3-2                 2.707e-005  2.302e-005    -4.567    -4.638    -0.070
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgCO3                 1.226e-006  1.226e-006    -5.912    -5.912     0.000
   CO2                   1.057e-006  1.057e-006    -5.976    -5.976     0.000
   CaHCO3+               9.188e-007  8.817e-007    -6.037    -6.055    -0.018
   MgHCO3+               3.269e-007  3.137e-007    -6.486    -6.503    -0.018
   NaCO3-                9.336e-008  8.960e-008    -7.030    -7.048    -0.018
   MnHCO3+               7.896e-008  7.577e-008    -7.103    -7.120    -0.018
   NaHCO3                5.645e-008  5.647e-008    -7.248    -7.248     0.000
   BaCO3                 5.132e-009  5.134e-009    -8.290    -8.290     0.000
   BaHCO3+               2.071e-009  1.988e-009    -8.684    -8.702    -0.018
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeHCO3+               4.240e-021  4.069e-021   -20.373   -20.390    -0.018
Ca              1.806e-004
   Ca+2                  1.693e-004  1.439e-004    -3.771    -3.842    -0.070
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.897e-006  4.898e-006    -5.310    -5.310     0.000
   CaHCO3+               9.188e-007  8.817e-007    -6.037    -6.055    -0.018
   CaOH+                 2.542e-008  2.440e-008    -7.595    -7.613    -0.018
   CaHSO4+               2.927e-014  2.809e-014   -13.534   -13.552    -0.018
Cl              9.873e-005
   Cl-                   9.873e-005  9.473e-005    -4.006    -4.024    -0.018
   MnCl+                 7.116e-010  6.829e-010    -9.148    -9.166    -0.018
   MnCl2                 2.823e-014  2.824e-014   -13.549   -13.549     0.000
   MnCl3-                7.677e-019  7.367e-019   -18.115   -18.133    -0.018
   FeCl+                 1.154e-023  1.108e-023   -22.938   -22.956    -0.018
   FeCl+2                3.162e-031  2.682e-031   -30.500   -30.572    -0.071
   FeCl2+                1.183e-034  1.135e-034   -33.927   -33.945    -0.018
   FeCl3                 1.075e-039  1.075e-039   -38.969   -38.969     0.000



Fe(2)           1.822e-019
   Fe+2                  9.985e-020  8.470e-020   -19.001   -19.072    -0.071
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeOH+                 2.852e-020  2.737e-020   -19.545   -19.563    -0.018
   FeHCO3+               4.240e-021  4.069e-021   -20.373   -20.390    -0.018
   FeSO4                 2.569e-021  2.570e-021   -20.590   -20.590     0.000
   Fe(OH)2               2.379e-022  2.380e-022   -21.624   -21.623     0.000
   FeCl+                 1.154e-023  1.108e-023   -22.938   -22.956    -0.018
   Fe(OH)3-              9.413e-024  9.034e-024   -23.026   -23.044    -0.018
   FeHSO4+               1.723e-029  1.653e-029   -28.764   -28.782    -0.018
   Fe(HS)2               0.000e+000  0.000e+000  -177.448  -177.447     0.000
   Fe(HS)3-              0.000e+000  0.000e+000  -259.055  -259.073    -0.018
Fe(3)           5.449e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              2.674e-014  2.566e-014   -13.573   -13.591    -0.018
   Fe(OH)2+              2.180e-016  2.092e-016   -15.661   -15.679    -0.018
   FeOH+2                7.291e-022  6.185e-022   -21.137   -21.209    -0.071
   FeSO4+                1.828e-028  1.754e-028   -27.738   -27.756    -0.018
   Fe+3                  1.358e-028  9.375e-029   -27.867   -28.028    -0.161
   Fe(SO4)2-             6.822e-031  6.547e-031   -30.166   -30.184    -0.018
   FeCl+2                3.162e-031  2.682e-031   -30.500   -30.572    -0.071
   FeCl2+                1.183e-034  1.135e-034   -33.927   -33.945    -0.018
   FeHSO4+2              5.419e-037  4.597e-037   -36.266   -36.338    -0.071
   FeCl3                 1.075e-039  1.075e-039   -38.969   -38.969     0.000
   Fe2(OH)2+4            0.000e+000  0.000e+000   -40.701   -40.987    -0.286
   Fe3(OH)4+5            0.000e+000  0.000e+000   -53.900   -54.347    -0.447
H(0)            1.009e-029
   H2                    5.046e-030  5.048e-030   -29.297   -29.297     0.000
K               1.893e-005
   K+                    1.890e-005  1.814e-005    -4.723    -4.741    -0.018
   KSO4-                 2.266e-008  2.174e-008    -7.645    -7.663    -0.018
Mg              6.957e-005
   Mg+2                  6.557e-005  5.581e-005    -4.183    -4.253    -0.070
   MgSO4                 2.231e-006  2.232e-006    -5.651    -5.651     0.000
   MgCO3                 1.226e-006  1.226e-006    -5.912    -5.912     0.000
   MgHCO3+               3.269e-007  3.137e-007    -6.486    -6.503    -0.018
   MgOH+                 2.157e-007  2.070e-007    -6.666    -6.684    -0.018
Mn(2)           5.503e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  2.086e-006  1.770e-006    -5.681    -5.752    -0.071
   MnHCO3+               7.896e-008  7.577e-008    -7.103    -7.120    -0.018
   MnSO4                 5.367e-008  5.369e-008    -7.270    -7.270     0.000
   MnOH+                 4.843e-008  4.647e-008    -7.315    -7.333    -0.018
   MnCl+                 7.116e-010  6.829e-010    -9.148    -9.166    -0.018
   Mn(OH)3-              3.117e-014  2.991e-014   -13.506   -13.524    -0.018
   MnCl2                 2.823e-014  2.824e-014   -13.549   -13.549     0.000
   MnCl3-                7.677e-019  7.367e-019   -18.115   -18.133    -0.018
Mn(3)           9.180e-028
   Mn+3                  9.180e-028  6.339e-028   -27.037   -27.198    -0.161
Mn(6)           1.624e-036
   MnO4-2                1.624e-036  1.377e-036   -35.789   -35.861    -0.071
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -41.163   -41.181    -0.018
Na              2.181e-004
   Na+                   2.177e-004  2.090e-004    -3.662    -3.680    -0.018
   NaSO4-                1.862e-007  1.787e-007    -6.730    -6.748    -0.018
   NaCO3-                9.336e-008  8.960e-008    -7.030    -7.048    -0.018
   NaHCO3                5.645e-008  5.647e-008    -7.248    -7.248     0.000
O(0)            3.271e-034
   O2                    1.636e-034  1.636e-034   -33.786   -33.786     0.000
S(-2)           0.000e+000
   HS-                   0.000e+000  0.000e+000   -83.645   -83.663    -0.018
   S5-2                  0.000e+000  0.000e+000   -84.183   -84.248    -0.065
   S4-2                  0.000e+000  0.000e+000   -84.415   -84.482    -0.067
   S6-2                  0.000e+000  0.000e+000   -84.470   -84.534    -0.064
   H2S                   0.000e+000  0.000e+000   -85.730   -85.730     0.000
   S-2                   0.000e+000  0.000e+000   -87.500   -87.571    -0.071



   S3-2                  0.000e+000  0.000e+000   -87.867   -87.935    -0.068
   S2-2                  0.000e+000  0.000e+000   -89.112   -89.181    -0.070
   Fe(HS)2               0.000e+000  0.000e+000  -177.448  -177.447     0.000
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -183.706  -183.724    -0.018
   Fe(HS)3-              0.000e+000  0.000e+000  -259.055  -259.073    -0.018
   As3S4(HS)2-           0.000e+000  0.000e+000  -550.974  -550.992    -0.018
S(6)            2.082e-004
   SO4-2                 2.008e-004  1.706e-004    -3.697    -3.768    -0.071
   CaSO4                 4.897e-006  4.898e-006    -5.310    -5.310     0.000
   MgSO4                 2.231e-006  2.232e-006    -5.651    -5.651     0.000
   NaSO4-                1.862e-007  1.787e-007    -6.730    -6.748    -0.018
   MnSO4                 5.367e-008  5.369e-008    -7.270    -7.270     0.000
   BaSO4                 3.690e-008  3.691e-008    -7.433    -7.433     0.000
   KSO4-                 2.266e-008  2.174e-008    -7.645    -7.663    -0.018
   HSO4-                 1.692e-011  1.623e-011   -10.772   -10.790    -0.018
   CaHSO4+               2.927e-014  2.809e-014   -13.534   -13.552    -0.018
   FeSO4                 2.569e-021  2.570e-021   -20.590   -20.590     0.000
   FeSO4+                1.828e-028  1.754e-028   -27.738   -27.756    -0.018
   FeHSO4+               1.723e-029  1.653e-029   -28.764   -28.782    -0.018
   Fe(SO4)2-             6.822e-031  6.547e-031   -30.166   -30.184    -0.018
   FeHSO4+2              5.419e-037  4.597e-037   -36.266   -36.338    -0.071

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.25   -7.61   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -49.48  -50.86   -1.38  As2O3
Artinite         -4.73    4.87    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -45.49  -37.26    8.23  As2O5
As2S3(am)      -283.97 -328.87  -44.90  As2S3
As_native       -52.12  -64.65  -12.53  As
Ba3(AsO4)2        5.59  -44.52  -50.11  Ba3(AsO4)2
Barite           -0.16  -10.13   -9.97  BaSO4
Birnessite       -5.19   38.41   43.60  MnO2
Bixbyite          0.27   -0.34   -0.61  Mn2O3
Brucite          -3.07   13.77   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -18.05  -36.95  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)          -83.31  -86.17   -2.86  CH4
Claudetite      -49.52  -50.86   -1.34  As2O3
CO2(g)           -4.51   -5.98   -1.47  CO2
Dolomite         -0.28  -17.37  -17.09  CaMg(CO3)2
Dolomite(d)      -0.83  -17.37  -16.54  CaMg(CO3)2
Epsomite         -5.88   -8.02   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.87   -4.91   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -23.28   -3.05   20.22  Fe3(OH)8
FeS(ppt)        -89.81  -93.73   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite       -328.71 -373.74  -45.03  Fe3S4
Gypsum           -3.03   -7.61   -4.58  CaSO4:2H2O
H2(g)           -26.15  -29.30   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)          -84.73  -85.73   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite       1.92   62.95   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -5.19  -35.15  -29.97  CaMg3(CO3)4
Hydromagnesite  -13.04  -21.80   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.30  -43.13   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.10  -42.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.96  -41.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.18  -46.57   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite     -89.08  -93.73   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -0.86   -8.89   -8.03  MgCO3
Magnetite        -6.79   -3.05    3.74  Fe3O4
Manganite        -0.00   25.34   25.34  MnOOH
Melanterite     -20.63  -22.84   -2.21  FeSO4:7H2O
Mirabilite      -10.01  -11.13   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -59.99  -65.70   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -13.98  -42.68  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.51  -13.80    2.71  MnCl2:4H2O
MnS(Green)      -84.21  -80.41    3.80  MnS
MnSO4           -12.19   -9.52    2.67  MnSO4
Nahcolite        -6.45   -7.00   -0.55  NaHCO3
Natron          -10.69  -12.00   -1.31  Na2CO3:10H2O
Nesquehonite     -3.27   -8.89   -5.62  MgCO3:3H2O
Nsutite          -4.15   38.41   42.56  MnO2
O2(g)           -30.89  -33.79   -2.89  O2
Orpiment       -282.57 -328.87  -46.30  As2S3
Portlandite      -8.62   14.18   22.80  Ca(OH)2
Pyrite         -141.77 -160.25  -18.48  FeS2
Pyrochroite      -2.93   12.27   15.20  Mn(OH)2
Pyrolusite       -2.97   38.41   41.38  MnO2
Realgar        -111.23 -131.17  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -20.49  -40.74  -20.25  FeAsO4:2H2O
Siderite        -12.82  -23.71  -10.89  FeCO3
Siderite(d)(3)  -13.26  -23.71  -10.45  FeCO3
Sulfur          -64.42  -79.44  -15.03  S
Thenardite      -10.95  -11.13   -0.18  Na2SO4
Thermonatrite   -12.12  -12.00    0.13  Na2CO3:H2O
Trona           -18.20  -19.00   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.44  -11.00   -8.56  BaCO3

Reaction step 5.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite          -8.96   34.64   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.989e-002 -1.138e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.211e-007
Manganite            0.00   25.34   25.34   0.000e+000  6.697e-004  6.697e-004
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  1.647e-003  1.647e-003
Siderite(d)(3)     -13.26  -23.71  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.60  -11.17   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 1.423e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.059e-006       0.999  1.059e-006      -5.975
Hfo_sO-          1.218e-009       0.001  1.218e-009      -8.914
Hfo_sOHCa+2      3.085e-010       0.000  3.085e-010      -9.511
Hfo_sOH          1.585e-011       0.000  1.585e-011     -10.800
Hfo_sOHBa+2      1.964e-012       0.000  1.964e-012     -11.707
Hfo_sOH2+        4.724e-015       0.000  4.724e-015     -14.326
Hfo_sOFe+        1.428e-020       0.000  1.428e-020     -19.845

Hfo           
 1.423e-005  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wO-          1.438e-005       0.339  1.438e-005      -4.842
Hfo_wOMg+        1.423e-005       0.336  1.423e-005      -4.847
Hfo_wOMn+        9.930e-006       0.234  9.930e-006      -5.003
Hfo_wOCa+        3.607e-006       0.085  3.607e-006      -5.443
Hfo_wOH          1.872e-007       0.004  1.872e-007      -6.728
Hfo_wOHAsO4-3    7.036e-008       0.002  7.036e-008      -7.153
Hfo_wOBa+        3.318e-010       0.000  3.318e-010      -9.479
Hfo_wOHSO4-2     1.930e-010       0.000  1.930e-010      -9.715
Hfo_wOH2+        5.579e-011       0.000  5.579e-011     -10.253
Hfo_wSO4-        2.883e-014       0.000  2.883e-014     -13.540
Hfo_wOFeOH       2.771e-016       0.000  2.771e-016     -15.557
Hfo_wHAsO4-      1.400e-016       0.000  1.400e-016     -15.854
Hfo_wOFe+        1.574e-018       0.000  1.574e-018     -17.803
Hfo_wH2AsO4      1.350e-021       0.000  1.350e-021     -20.870
Hfo_wH2AsO3      1.234e-023       0.000  1.234e-023     -22.909

Mno           
-5.285e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.338e-027       0.000  6.338e-027     -26.198
Mno_O3-2         2.614e-027       0.000  2.614e-027     -26.583
Mno_O3Ca         3.933e-028       0.000  3.932e-028     -27.405
Mno_O3Na-        5.776e-029       0.000  5.776e-029     -28.238
Mno_O3Mg         3.318e-029       0.000  3.318e-029     -28.479
Mno_O3Ba         1.703e-029       0.000  1.703e-029     -28.769
Mno_O3H-         1.376e-032       0.000  1.376e-032     -31.862
Mno_O3HMn+       1.331e-032       0.000  1.331e-032     -31.876
Mno_O3HCa+       7.204e-034       0.000  7.204e-034     -33.142
Mno_O3HBa+       5.579e-035       0.000  5.578e-035     -34.253
Mno_O3HMg+       4.117e-035       0.000  4.117e-035     -34.385
Mno_O3HNa        2.836e-035       0.000  2.836e-035     -34.547
Mno_O3H2         5.437e-041       0.000  5.437e-041     -40.265
Mno_O3H3+        5.750e-050       0.000  5.750e-050     -49.240
Mno_O3H3Cl       1.496e-052       0.000  1.496e-052     -51.825

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               9.531e-011  9.531e-011
Ba               5.531e-007  5.531e-007
C                3.387e-005  3.387e-005
Ca               2.631e-004  2.631e-004
Cl               9.873e-005  9.873e-005
Fe               1.745e-012  1.745e-012
K                1.893e-005  1.893e-005
Mg               6.902e-005  6.902e-005
Mn               1.089e-005  1.089e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =  10.816      Charge balance
                                       pe  =  -1.516      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.572e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.651e-004
                       Total CO2 (mol/kg)  =  3.387e-005
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.562e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -17.01
                               Iterations  =  22
                                  Total H  = 1.110143e+002
                                  Total O  = 5.550841e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.844e-004  6.548e-004    -3.165    -3.184    -0.019
   H+                    1.594e-011  1.529e-011   -10.798   -10.816    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           1.267e-020
   H2AsO3-               1.241e-020  1.188e-020   -19.906   -19.925    -0.019
   H3AsO3                2.563e-022  2.564e-022   -21.591   -21.591     0.000
   HAsO3-2               1.850e-024  1.550e-024   -23.733   -23.810    -0.077
   AsO3-3                3.010e-029  2.023e-029   -28.521   -28.694    -0.173
   H4AsO3+               2.030e-033  1.942e-033   -32.693   -32.712    -0.019
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -124.923  -124.942    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -378.238  -378.257    -0.019
As(5)           9.531e-011
   HAsO4-2               8.058e-011  6.753e-011   -10.094   -10.171    -0.077
   AsO4-3                1.472e-011  9.889e-012   -10.832   -11.005    -0.173
   H2AsO4-               1.560e-014  1.492e-014   -13.807   -13.826    -0.019
   H3AsO4                4.550e-023  4.551e-023   -22.342   -22.342     0.000
Ba              5.531e-007
   Ba+2                  5.126e-007  4.296e-007    -6.290    -6.367    -0.077
   BaSO4                 3.599e-008  3.600e-008    -7.444    -7.444     0.000
   BaCO3                 3.523e-009  3.525e-009    -8.453    -8.453     0.000
   BaOH+                 9.951e-010  9.521e-010    -9.002    -9.021    -0.019
   BaHCO3+               2.228e-011  2.132e-011   -10.652   -10.671    -0.019
C(-4)           0.000e+000
   CH4                   0.000e+000  0.000e+000   -59.756   -59.756     0.000
C(4)            3.387e-005
   CO3-2                 1.890e-005  1.588e-005    -4.724    -4.799    -0.075
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   HCO3-                 5.407e-006  5.177e-006    -5.267    -5.286    -0.019
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgCO3                 7.012e-007  7.015e-007    -6.154    -6.154     0.000
   NaCO3-                6.444e-008  6.165e-008    -7.191    -7.210    -0.019
   CaHCO3+               1.439e-008  1.377e-008    -7.842    -7.861    -0.019
   BaCO3                 3.523e-009  3.525e-009    -8.453    -8.453     0.000
   MgHCO3+               2.930e-009  2.804e-009    -8.533    -8.552    -0.019



   MnHCO3+               1.237e-009  1.184e-009    -8.908    -8.927    -0.019
   NaHCO3                6.067e-010  6.069e-010    -9.217    -9.217     0.000
   CO2                   1.779e-010  1.779e-010    -9.750    -9.750     0.000
   BaHCO3+               2.228e-011  2.132e-011   -10.652   -10.671    -0.019
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeHCO3+               6.643e-023  6.356e-023   -22.178   -22.197    -0.019
Ca              2.631e-004
   Ca+2                  2.482e-004  2.086e-004    -3.605    -3.681    -0.076
   CaSO4                 6.957e-006  6.959e-006    -5.158    -5.157     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaOH+                 2.367e-006  2.264e-006    -5.626    -5.645    -0.019
   CaHCO3+               1.439e-008  1.377e-008    -7.842    -7.861    -0.019
   CaHSO4+               6.514e-016  6.233e-016   -15.186   -15.205    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.444e-005    -4.006    -4.025    -0.019
   MnCl+                 1.031e-009  9.868e-010    -8.987    -9.006    -0.019
   MnCl2                 4.067e-014  4.068e-014   -13.391   -13.391     0.000
   MnCl3-                1.106e-018  1.058e-018   -17.956   -17.975    -0.019
   FeCl+                 1.673e-023  1.600e-023   -22.777   -22.796    -0.019
   FeCl+2                1.216e-036  1.019e-036   -35.915   -35.992    -0.077
   FeCl2+                4.492e-040  4.298e-040   -39.348   -39.367    -0.019
   FeCl3                 0.000e+000  0.000e+000   -44.392   -44.392     0.000
Fe(2)           7.856e-018
   Fe(OH)3-              3.591e-018  3.436e-018   -17.445   -17.464    -0.019
   FeOH+                 2.654e-018  2.540e-018   -17.576   -17.595    -0.019
   Fe(OH)2               1.413e-018  1.414e-018   -17.850   -17.850     0.000
   Fe+2                  1.465e-019  1.228e-019   -18.834   -18.911    -0.077
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeSO4                 3.650e-021  3.651e-021   -20.438   -20.438     0.000
   FeHCO3+               6.643e-023  6.356e-023   -22.178   -22.197    -0.019
   FeCl+                 1.673e-023  1.600e-023   -22.777   -22.796    -0.019
   FeHSO4+               3.834e-031  3.669e-031   -30.416   -30.436    -0.019
   Fe(HS)2               0.000e+000  0.000e+000  -120.534  -120.534     0.000
   Fe(HS)3-              0.000e+000  0.000e+000  -173.765  -173.784    -0.019
Fe(3)           1.745e-012
   Fe(OH)4-              1.717e-012  1.643e-012   -11.765   -11.784    -0.019
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.416e-018  3.268e-018   -17.466   -17.486    -0.019
   FeOH+2                1.800e-025  1.509e-025   -24.745   -24.821    -0.077
   FeSO4+                6.847e-034  6.551e-034   -33.165   -33.184    -0.019
   Fe+3                  5.317e-034  3.573e-034   -33.274   -33.447    -0.173
   Fe(SO4)2-             2.505e-036  2.397e-036   -35.601   -35.620    -0.019
   FeCl+2                1.216e-036  1.019e-036   -35.915   -35.992    -0.077
   FeCl2+                4.492e-040  4.298e-040   -39.348   -39.367    -0.019
   FeHSO4+2              0.000e+000  0.000e+000   -43.495   -43.572    -0.077
   FeCl3                 0.000e+000  0.000e+000   -44.392   -44.392     0.000
   Fe2(OH)2+4            0.000e+000  0.000e+000   -47.906   -48.213    -0.307
   Fe3(OH)4+5            0.000e+000  0.000e+000   -62.899   -63.378    -0.480
H(0)            3.562e-022
   H2                    1.781e-022  1.782e-022   -21.749   -21.749     0.000
K               1.893e-005
   K+                    1.890e-005  1.808e-005    -4.723    -4.743    -0.019
   KSO4-                 2.221e-008  2.125e-008    -7.654    -7.673    -0.019
Mg              6.902e-005
   Mg+2                  5.502e-005  4.628e-005    -4.260    -4.335    -0.075
   MgOH+                 1.149e-005  1.099e-005    -4.940    -4.959    -0.019
   MgSO4                 1.814e-006  1.814e-006    -5.741    -5.741     0.000
   MgCO3                 7.012e-007  7.015e-007    -6.154    -6.154     0.000
   MgHCO3+               2.930e-009  2.804e-009    -8.533    -8.552    -0.019
Mn(2)           1.089e-005
   MnOH+                 4.508e-006  4.313e-006    -5.346    -5.365    -0.019
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  3.061e-006  2.565e-006    -5.514    -5.591    -0.077
   MnSO4                 7.625e-008  7.628e-008    -7.118    -7.118     0.000
   Mn(OH)3-              1.189e-008  1.138e-008    -7.925    -7.944    -0.019
   MnHCO3+               1.237e-009  1.184e-009    -8.908    -8.927    -0.019
   MnCl+                 1.031e-009  9.868e-010    -8.987    -9.006    -0.019



   MnCl2                 4.067e-014  4.068e-014   -13.391   -13.391     0.000
   MnCl3-                1.106e-018  1.058e-018   -17.956   -17.975    -0.019
Mn(3)           3.594e-033
   Mn+3                  3.594e-033  2.415e-033   -32.444   -32.617    -0.173
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -43.493   -43.570    -0.077
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -54.451   -54.470    -0.019
Na              2.181e-004
   Na+                   2.178e-004  2.085e-004    -3.662    -3.681    -0.019
   NaSO4-                1.826e-007  1.747e-007    -6.738    -6.758    -0.019
   NaCO3-                6.444e-008  6.165e-008    -7.191    -7.210    -0.019
   NaHCO3                6.067e-010  6.069e-010    -9.217    -9.217     0.000
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -48.882   -48.882     0.000
S(-2)           0.000e+000
   S5-2                  0.000e+000  0.000e+000   -53.996   -54.066    -0.070
   S4-2                  0.000e+000  0.000e+000   -54.229   -54.300    -0.071
   S6-2                  0.000e+000  0.000e+000   -54.284   -54.352    -0.068
   HS-                   0.000e+000  0.000e+000   -55.267   -55.287    -0.019
   S-2                   0.000e+000  0.000e+000   -57.312   -57.389    -0.077
   S3-2                  0.000e+000  0.000e+000   -57.680   -57.753    -0.073
   S2-2                  0.000e+000  0.000e+000   -58.924   -58.999    -0.074
   H2S                   0.000e+000  0.000e+000   -59.161   -59.161     0.000
   Fe(HS)2               0.000e+000  0.000e+000  -120.534  -120.534     0.000
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -124.923  -124.942    -0.019
   Fe(HS)3-              0.000e+000  0.000e+000  -173.765  -173.784    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -378.238  -378.257    -0.019
S(6)            2.082e-004
   SO4-2                 1.992e-004  1.672e-004    -3.701    -3.777    -0.076
   CaSO4                 6.957e-006  6.959e-006    -5.158    -5.157     0.000
   MgSO4                 1.814e-006  1.814e-006    -5.741    -5.741     0.000
   NaSO4-                1.826e-007  1.747e-007    -6.738    -6.758    -0.019
   MnSO4                 7.625e-008  7.628e-008    -7.118    -7.118     0.000
   BaSO4                 3.599e-008  3.600e-008    -7.444    -7.444     0.000
   KSO4-                 2.221e-008  2.125e-008    -7.654    -7.673    -0.019
   HSO4-                 2.598e-013  2.485e-013   -12.585   -12.605    -0.019
   CaHSO4+               6.514e-016  6.233e-016   -15.186   -15.205    -0.019
   FeSO4                 3.650e-021  3.651e-021   -20.438   -20.438     0.000
   FeHSO4+               3.834e-031  3.669e-031   -30.416   -30.436    -0.019
   FeSO4+                6.847e-034  6.551e-034   -33.165   -33.184    -0.019
   Fe(SO4)2-             2.505e-036  2.397e-036   -35.601   -35.620    -0.019
   FeHSO4+2              0.000e+000  0.000e+000   -43.495   -43.572    -0.077

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.10   -7.46   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -41.80  -43.18   -1.38  As2O3
Artinite         -1.44    8.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.91  -44.68    8.23  As2O5
As2S3(am)      -196.59 -241.49  -44.90  As2S3
As_native       -36.96  -49.49  -12.53  As
Ba3(AsO4)2        9.00  -41.11  -50.11  Ba3(AsO4)2
Barite           -0.17  -10.14   -9.97  BaSO4
Birnessite       -8.96   34.64   43.60  MnO2
Bixbyite          0.27   -0.34   -0.61  Mn2O3
Brucite           0.46   17.30   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -14.15  -33.05  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)          -56.90  -59.76   -2.86  CH4
Claudetite      -41.84  -43.18   -1.34  As2O3
CO2(g)           -8.28   -9.75   -1.47  CO2
Dolomite         -0.52  -17.61  -17.09  CaMg(CO3)2
Dolomite(d)      -1.07  -17.61  -16.54  CaMg(CO3)2



Epsomite         -5.97   -8.11   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.41   -5.45   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -19.50    0.72   20.22  Fe3(OH)8
FeS(ppt)        -59.47  -63.38   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite       -218.65 -263.69  -45.03  Fe3S4
Gypsum           -2.88   -7.46   -4.58  CaSO4:2H2O
H2(g)           -18.60  -21.75   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)          -58.16  -59.16   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite       5.69   66.72   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -5.91  -35.88  -29.97  CaMg3(CO3)4
Hydromagnesite  -10.48  -19.24   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -39.10  -48.93   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -38.53  -47.74   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -41.40  -46.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -48.43  -53.82   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite     -58.73  -63.38   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.10   -9.13   -8.03  MgCO3
Magnetite        -3.02    0.72    3.74  Fe3O4
Manganite         0.00   25.34   25.34  MnOOH
Melanterite     -20.48  -22.69   -2.21  FeSO4:7H2O
Mirabilite      -10.02  -11.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -70.85  -76.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -10.08  -38.78  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.35  -13.64    2.71  MnCl2:4H2O
MnS(Green)      -53.86  -50.06    3.80  MnS
MnSO4           -12.04   -9.37    2.67  MnSO4
Nahcolite        -8.42   -8.97   -0.55  NaHCO3
Natron          -10.85  -12.16   -1.31  Na2CO3:10H2O
Nesquehonite     -3.51   -9.13   -5.62  MgCO3:3H2O
Nsutite          -7.92   34.64   42.56  MnO2
O2(g)           -45.99  -48.88   -2.89  O2
Orpiment       -195.19 -241.49  -46.30  As2S3
Portlandite      -4.85   17.95   22.80  Ca(OH)2
Pyrite          -92.41 -110.89  -18.48  FeS2
Pyrochroite       0.84   16.04   15.20  Mn(OH)2
Pyrolusite       -6.74   34.64   41.38  MnO2
Realgar         -77.05  -96.99  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.20  -44.45  -20.25  FeAsO4:2H2O
Siderite        -12.82  -23.71  -10.89  FeCO3
Siderite(d)(3)  -13.26  -23.71  -10.45  FeCO3
Sulfur          -45.40  -60.42  -15.03  S
Thenardite      -10.96  -11.14   -0.18  Na2SO4
Thermonatrite   -12.29  -12.16    0.13  Na2CO3:H2O
Trona           -20.33  -21.13   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.60  -11.17   -8.56  BaCO3

Reaction step 6.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -19.93   23.67   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.947e-002 -5.333e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.210e-007
Manganite           -4.92   20.42   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.282e-003  2.282e-003
Siderite(d)(3)      -8.34  -18.79  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.01  -11.58   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.292e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.060e-006       0.999  1.060e-006      -5.975
Hfo_sO-          4.933e-010       0.000  4.933e-010      -9.307
Hfo_sOHCa+2      1.334e-010       0.000  1.334e-010      -9.875
Hfo_sOH          2.773e-012       0.000  2.773e-012     -11.557
Hfo_sOHBa+2      3.308e-013       0.000  3.308e-013     -12.480
Hfo_sOFe+        1.195e-015       0.000  1.195e-015     -14.923
Hfo_sOH2+        3.571e-016       0.000  3.571e-016     -15.447

Hfo           
 2.292e-005  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        1.727e-005       0.407  1.727e-005      -4.763
Hfo_wO-          1.012e-005       0.239  1.012e-005      -4.995
Hfo_wOMg+        8.625e-006       0.203  8.625e-006      -5.064
Hfo_wOCa+        6.273e-006       0.148  6.273e-006      -5.202
Hfo_wOHAsO4-3    6.190e-008       0.001  6.190e-008      -7.208
Hfo_wOH          5.690e-008       0.001  5.690e-008      -7.245
Hfo_wOBa+        2.249e-010       0.000  2.249e-010      -9.648
Hfo_wOFeOH       9.324e-011       0.000  9.323e-011     -10.030
Hfo_wOHSO4-2     4.810e-011       0.000  4.810e-011     -10.318
Hfo_wOH2+        7.328e-012       0.000  7.328e-012     -11.135
Hfo_wH2AsO3      1.072e-012       0.000  1.072e-012     -11.970
Hfo_wOFe+        2.288e-013       0.000  2.288e-013     -12.641
Hfo_wSO4-        3.104e-015       0.000  3.104e-015     -14.508
Hfo_wHAsO4-      2.298e-017       0.000  2.298e-017     -16.639
Hfo_wH2AsO4      9.578e-023       0.000  9.577e-023     -22.019

Mno           
-5.207e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.543e-025       0.000  1.543e-025     -24.811
Mno_O3-2         2.575e-026       0.000  2.575e-026     -25.589
Mno_O3Ca         9.577e-027       0.000  9.577e-027     -26.019
Mno_O3Na-        5.617e-028       0.000  5.617e-028     -27.250
Mno_O3Mg         2.816e-028       0.000  2.816e-028     -27.550
Mno_O3Ba         1.616e-028       0.000  1.616e-028     -27.792
Mno_O3HMn+       1.400e-031       0.000  1.400e-031     -30.854
Mno_O3H-         5.856e-032       0.000  5.856e-032     -31.232
Mno_O3HCa+       7.580e-033       0.000  7.580e-033     -32.120
Mno_O3HBa+       2.287e-034       0.000  2.287e-034     -33.641
Mno_O3HMg+       1.509e-034       0.000  1.509e-034     -33.821
Mno_O3HNa        1.192e-034       0.000  1.192e-034     -33.924
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        4.569e-050       0.000  4.569e-050     -49.340
Mno_O3H3Cl       1.172e-052       0.000  1.172e-052     -51.931

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               8.553e-009  8.553e-009
Ba               5.532e-007  5.532e-007
C                1.807e-005  1.807e-005
Ca               6.800e-004  6.800e-004
Cl               9.873e-005  9.873e-005
Fe               1.627e-011  1.627e-011
K                1.893e-005  1.893e-005
Mg               7.463e-005  7.463e-005
Mn               3.789e-005  3.789e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =  11.180      Charge balance
                                       pe  =  -7.925      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.782e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.713e-003
                       Total CO2 (mol/kg)  =  1.807e-005
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.649e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -9.64
                               Iterations  =  35
                                  Total H  = 1.110153e+002
                                  Total O  = 5.550931e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.606e-003  1.516e-003    -2.794    -2.819    -0.025
   H+                    6.967e-012  6.604e-012   -11.157   -11.180    -0.023
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           8.399e-009
   H2AsO3-               8.323e-009  7.855e-009    -8.080    -8.105    -0.025
   H3AsO3                7.324e-011  7.328e-011   -10.135   -10.135     0.000
   HAsO3-2               2.990e-012  2.373e-012   -11.524   -11.625    -0.100
   AsO3-3                1.206e-016  7.170e-017   -15.919   -16.145    -0.226
   AsS(OH)(HS)-          9.493e-019  8.960e-019   -18.023   -18.048    -0.025
   H4AsO3+               2.541e-022  2.398e-022   -21.595   -21.620    -0.025
   As3S4(HS)2-           0.000e+000  0.000e+000   -58.278   -58.303    -0.025
As(5)           1.545e-010



   HAsO4-2               1.064e-010  8.442e-011    -9.973   -10.074    -0.100
   AsO4-3                4.813e-011  2.862e-011   -10.318   -10.543    -0.226
   H2AsO4-               8.538e-015  8.059e-015   -14.069   -14.094    -0.025
   H3AsO4                1.061e-023  1.062e-023   -22.974   -22.974     0.000
Ba              5.532e-007
   Ba+2                  5.212e-007  4.137e-007    -6.283    -6.383    -0.100
   BaSO4                 2.840e-008  2.842e-008    -7.547    -7.546     0.000
   BaOH+                 2.248e-009  2.122e-009    -8.648    -8.673    -0.025
   BaCO3                 1.372e-009  1.373e-009    -8.863    -8.862     0.000
   BaHCO3+               3.802e-012  3.588e-012   -11.420   -11.445    -0.025
C(-4)           2.978e-013
   CH4                   2.978e-013  2.980e-013   -12.526   -12.526     0.000
C(4)            1.807e-005
   CO3-2                 8.058e-006  6.426e-006    -5.094    -5.192    -0.098
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   HCO3-                 9.577e-007  9.050e-007    -6.019    -6.043    -0.025
   MgCO3                 2.442e-007  2.444e-007    -6.612    -6.612     0.000
   NaCO3-                2.609e-008  2.462e-008    -7.584    -7.609    -0.025
   CaHCO3+               6.304e-009  5.950e-009    -8.200    -8.225    -0.025
   BaCO3                 1.372e-009  1.373e-009    -8.863    -8.862     0.000
   MnHCO3+               5.417e-010  5.113e-010    -9.266    -9.291    -0.025
   MgHCO3+               4.471e-010  4.220e-010    -9.350    -9.375    -0.025
   NaHCO3                1.046e-010  1.047e-010    -9.980    -9.980     0.000
   CO2                   1.343e-011  1.344e-011   -10.872   -10.872     0.000
   BaHCO3+               3.802e-012  3.588e-012   -11.420   -11.445    -0.025
   FeCO3                 3.907e-015  3.909e-015   -14.408   -14.408     0.000
   FeHCO3+               2.432e-018  2.295e-018   -17.614   -17.639    -0.025
Ca              6.800e-004
   Ca+2                  6.466e-004  5.155e-004    -3.189    -3.288    -0.098
   CaSO4                 1.409e-005  1.410e-005    -4.851    -4.851     0.000
   CaOH+                 1.372e-005  1.295e-005    -4.863    -4.888    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               6.304e-009  5.950e-009    -8.200    -8.225    -0.025
   CaHSO4+               5.780e-016  5.455e-016   -15.238   -15.263    -0.025
Cl              9.873e-005
   Cl-                   9.872e-005  9.314e-005    -4.006    -4.031    -0.025
   MnCl+                 2.548e-009  2.405e-009    -8.594    -8.619    -0.025
   MnCl2                 9.774e-014  9.780e-014   -13.010   -13.010     0.000
   FeCl+                 3.454e-018  3.261e-018   -17.462   -17.487    -0.025
   MnCl3-                2.658e-018  2.509e-018   -17.575   -17.601    -0.025
   FeCl+2                1.021e-037  8.104e-038   -36.991   -37.091    -0.100
   FeCl2+                0.000e+000  0.000e+000   -40.447   -40.472    -0.025
   FeCl3                 0.000e+000  0.000e+000   -45.503   -45.503     0.000
Fe(2)           1.221e-011
   Fe(OH)3-              9.325e-012  8.802e-012   -11.030   -11.055    -0.025
   Fe(OH)2               1.564e-012  1.565e-012   -11.806   -11.806     0.000
   FeOH+                 1.286e-012  1.214e-012   -11.891   -11.916    -0.025
   Fe+2                  3.195e-014  2.536e-014   -13.495   -13.596    -0.100
   FeCO3                 3.907e-015  3.909e-015   -14.408   -14.408     0.000
   FeSO4                 6.178e-016  6.182e-016   -15.209   -15.209     0.000
   FeCl+                 3.454e-018  3.261e-018   -17.462   -17.487    -0.025
   FeHCO3+               2.432e-018  2.295e-018   -17.614   -17.639    -0.025
   Fe(HS)2               3.831e-020  3.833e-020   -19.417   -19.416     0.000
   Fe(HS)3-              1.821e-025  1.719e-025   -24.740   -24.765    -0.025
   FeHSO4+               2.843e-026  2.684e-026   -25.546   -25.571    -0.025
Fe(3)           4.057e-012
   Fe(OH)4-              4.029e-012  3.803e-012   -11.395   -11.420    -0.025
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              1.496e-018  1.412e-018   -17.825   -17.850    -0.025
   FeOH+2                3.549e-026  2.816e-026   -25.450   -25.550    -0.100
   Fe+3                  4.846e-035  2.881e-035   -34.315   -34.540    -0.226
   FeSO4+                4.588e-035  4.331e-035   -34.338   -34.363    -0.025
   Fe(SO4)2-             1.376e-037  1.299e-037   -36.861   -36.886    -0.025
   FeCl+2                1.021e-037  8.104e-038   -36.991   -37.091    -0.100
   FeCl2+                0.000e+000  0.000e+000   -40.447   -40.472    -0.025
   FeHSO4+2              0.000e+000  0.000e+000   -45.015   -45.116    -0.100



   FeCl3                 0.000e+000  0.000e+000   -45.503   -45.503     0.000
   Fe2(OH)2+4            0.000e+000  0.000e+000   -49.269   -49.671    -0.401
   Fe3(OH)4+5            0.000e+000  0.000e+000   -64.574   -65.201    -0.627
H(0)            4.361e-010
   H2                    2.181e-010  2.182e-010    -9.661    -9.661     0.000
K               1.893e-005
   K+                    1.891e-005  1.784e-005    -4.723    -4.749    -0.025
   KSO4-                 1.820e-008  1.718e-008    -7.740    -7.765    -0.025
Mg              7.463e-005
   Mg+2                  4.989e-005  3.986e-005    -4.302    -4.400    -0.098
   MgOH+                 2.321e-005  2.191e-005    -4.634    -4.659    -0.025
   MgSO4                 1.280e-006  1.281e-006    -5.893    -5.893     0.000
   MgCO3                 2.442e-007  2.444e-007    -6.612    -6.612     0.000
   MgHCO3+               4.471e-010  4.220e-010    -9.350    -9.375    -0.025
Mn(2)           3.789e-005
   MnOH+                 2.614e-005  2.467e-005    -4.583    -4.608    -0.025
   Mn+2                  7.987e-006  6.339e-006    -5.098    -5.198    -0.100
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   Mn(OH)3-              3.695e-007  3.487e-007    -6.432    -6.458    -0.025
   MnSO4                 1.544e-007  1.545e-007    -6.811    -6.811     0.000
   MnCl+                 2.548e-009  2.405e-009    -8.594    -8.619    -0.025
   MnHCO3+               5.417e-010  5.113e-010    -9.266    -9.291    -0.025
   MnCl2                 9.774e-014  9.780e-014   -13.010   -13.010     0.000
   MnCl3-                2.658e-018  2.509e-018   -17.575   -17.601    -0.025
Mn(3)           3.920e-039
   Mn+3                  3.920e-039  2.330e-039   -38.407   -38.633    -0.226
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -65.795   -65.895    -0.100
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -83.179   -83.204    -0.025
Na              2.181e-004
   Na+                   2.179e-004  2.058e-004    -3.662    -3.687    -0.025
   NaSO4-                1.498e-007  1.414e-007    -6.825    -6.850    -0.025
   NaCO3-                2.609e-008  2.462e-008    -7.584    -7.609    -0.025
   NaHCO3                1.046e-010  1.047e-010    -9.980    -9.980     0.000
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.058   -73.058     0.000
S(-2)           2.034e-005
   S5-2                  1.945e-006  1.584e-006    -5.711    -5.800    -0.089
   S4-2                  1.141e-006  9.244e-007    -5.943    -6.034    -0.092
   S6-2                  1.001e-006  8.201e-007    -6.000    -6.086    -0.086
   HS-                   4.363e-008  4.118e-008    -7.360    -7.385    -0.025
   S-2                   9.489e-010  7.531e-010    -9.023    -9.123    -0.100
   S3-2                  4.048e-010  3.257e-010    -9.393    -9.487    -0.094
   S2-2                  2.309e-011  1.849e-011   -10.637   -10.733    -0.097
   H2S                   2.377e-012  2.378e-012   -11.624   -11.624     0.000
   AsS(OH)(HS)-          9.493e-019  8.960e-019   -18.023   -18.048    -0.025
   Fe(HS)2               3.831e-020  3.833e-020   -19.417   -19.416     0.000
   Fe(HS)3-              1.821e-025  1.719e-025   -24.740   -24.765    -0.025
   As3S4(HS)2-           0.000e+000  0.000e+000   -58.278   -58.303    -0.025
S(6)            1.879e-004
   SO4-2                 1.722e-004  1.371e-004    -3.764    -3.863    -0.099
   CaSO4                 1.409e-005  1.410e-005    -4.851    -4.851     0.000
   MgSO4                 1.280e-006  1.281e-006    -5.893    -5.893     0.000
   MnSO4                 1.544e-007  1.545e-007    -6.811    -6.811     0.000
   NaSO4-                1.498e-007  1.414e-007    -6.825    -6.850    -0.025
   BaSO4                 2.840e-008  2.842e-008    -7.547    -7.546     0.000
   KSO4-                 1.820e-008  1.718e-008    -7.740    -7.765    -0.025
   HSO4-                 9.326e-014  8.802e-014   -13.030   -13.055    -0.025
   FeSO4                 6.178e-016  6.182e-016   -15.209   -15.209     0.000
   CaHSO4+               5.780e-016  5.455e-016   -15.238   -15.263    -0.025
   FeHSO4+               2.843e-026  2.684e-026   -25.546   -25.571    -0.025
   FeSO4+                4.588e-035  4.331e-035   -34.338   -34.363    -0.025
   Fe(SO4)2-             1.376e-037  1.299e-037   -36.861   -36.886    -0.025
   FeHSO4+2              0.000e+000  0.000e+000   -45.015   -45.116    -0.100

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -2.79   -7.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.89  -20.27   -1.38  As2O3
Artinite         -1.23    8.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.18  -45.95    8.23  As2O5
As2S3(am)       -31.07  -75.97  -44.90  As2S3
As_native        -7.37  -19.90  -12.53  As
Ba3(AsO4)2        9.87  -40.24  -50.11  Ba3(AsO4)2
Barite           -0.28  -10.25   -9.97  BaSO4
Birnessite      -19.93   23.67   43.60  MnO2
Bixbyite         -9.57  -10.18   -0.61  Mn2O3
Brucite           1.12   17.96   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -12.05  -30.95  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -9.67  -12.53   -2.86  CH4
Claudetite      -18.93  -20.27   -1.34  As2O3
CO2(g)           -9.40  -10.87   -1.47  CO2
Dolomite         -0.98  -18.07  -17.09  CaMg(CO3)2
Dolomite(d)      -1.53  -18.07  -16.54  CaMg(CO3)2
Epsomite         -6.12   -8.26   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.52   -5.56   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.46    6.76   20.22  Fe3(OH)8
FeS(ppt)         -5.89   -9.80   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite        -22.46  -67.50  -45.03  Fe3S4
Gypsum           -2.57   -7.15   -4.58  CaSO4:2H2O
H2(g)            -6.51   -9.66   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)          -10.63  -11.62   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite      -3.03   58.00   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.29  -37.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -11.64  -20.41   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -40.44  -50.27   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -39.81  -49.02   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -42.67  -47.95   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -50.06  -55.45   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -5.15   -9.80   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.56   -9.59   -8.03  MgCO3
Magnetite         3.03    6.76    3.74  Fe3O4
Manganite        -4.92   20.42   25.34  MnOOH
Melanterite     -15.25  -17.46   -2.21  FeSO4:7H2O
Mirabilite      -10.12  -11.24   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.14  -88.85   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O  -7.97  -36.68  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.97  -13.26    2.71  MnCl2:4H2O
MnS(Green)       -5.20   -1.40    3.80  MnS
MnSO4           -11.73   -9.06    2.67  MnSO4
Nahcolite        -9.18   -9.73   -0.55  NaHCO3
Natron          -11.25  -12.57   -1.31  Na2CO3:10H2O
Nesquehonite     -3.97   -9.59   -5.62  MgCO3:3H2O
Nsutite         -18.89   23.67   42.56  MnO2
O2(g)           -70.17  -73.06   -2.89  O2
Orpiment        -29.67  -75.97  -46.30  As2S3
Portlandite      -3.73   19.07   22.80  Ca(OH)2
Pyrite           -3.38  -21.86  -18.48  FeS2
Pyrochroite       1.96   17.16   15.20  Mn(OH)2
Pyrolusite      -17.71   23.67   41.38  MnO2
Realgar         -12.01  -31.96  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3



Scorodite       -24.83  -45.08  -20.25  FeAsO4:2H2O
Siderite         -7.90  -18.79  -10.89  FeCO3
Siderite(d)(3)   -8.34  -18.79  -10.45  FeCO3
Sulfur           -9.95  -24.97  -15.03  S
Thenardite      -11.06  -11.24   -0.18  Na2SO4
Thermonatrite   -12.69  -12.57    0.13  Na2CO3:H2O
Trona           -21.50  -22.30   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.01  -11.58   -8.56  BaCO3

Reaction step 7.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -20.48   23.12   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.965e-002 -3.495e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.209e-007
Manganite           -5.31   20.03   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.295e-003  2.295e-003
Siderite(d)(3)      -7.95  -18.40  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.87  -11.43   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.002e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.060e-006       0.999  1.059e-006      -5.975
Hfo_sO-          6.505e-010       0.001  6.505e-010      -9.187
Hfo_sOHCa+2      1.498e-010       0.000  1.498e-010      -9.825
Hfo_sOH          4.106e-012       0.000  4.106e-012     -11.387
Hfo_sOHBa+2      5.192e-013       0.000  5.192e-013     -12.285
Hfo_sOFe+        2.904e-015       0.000  2.904e-015     -14.537
Hfo_sOH2+        5.938e-016       0.000  5.938e-016     -15.226

Hfo           
 2.002e-005  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOMn+        1.498e-005       0.353  1.498e-005      -4.824
Hfo_wO-          1.158e-005       0.273  1.158e-005      -4.936
Hfo_wOMg+        1.028e-005       0.242  1.028e-005      -4.988
Hfo_wOCa+        5.441e-006       0.128  5.441e-006      -5.264
Hfo_wOH          7.310e-008       0.002  7.309e-008      -7.136
Hfo_wOHAsO4-3    5.483e-008       0.001  5.483e-008      -7.261
Hfo_wOBa+        2.726e-010       0.000  2.726e-010      -9.564
Hfo_wOFeOH       1.751e-010       0.000  1.751e-010      -9.757
Hfo_wOHSO4-2     2.160e-011       0.000  2.160e-011     -10.666
Hfo_wOH2+        1.057e-011       0.000  1.057e-011     -10.976
Hfo_wH2AsO3      2.872e-012       0.000  2.872e-012     -11.542
Hfo_wOFe+        4.824e-013       0.000  4.824e-013     -12.317
Hfo_wSO4-        1.566e-015       0.000  1.566e-015     -14.805
Hfo_wHAsO4-      2.567e-017       0.000  2.567e-017     -16.591
Hfo_wH2AsO4      1.201e-022       0.000  1.201e-022     -21.920

Mno           
-1.174e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.639e-027       0.000  2.639e-027     -26.578
Mno_O3-2         5.809e-028       0.000  5.809e-028     -27.236
Mno_O3Ca         1.638e-028       0.000  1.638e-028     -27.786
Mno_O3Na-        1.275e-029       0.000  1.275e-029     -28.894
Mno_O3Mg         6.618e-030       0.000  6.618e-030     -29.179
Mno_O3Ba         3.862e-030       0.000  3.862e-030     -29.413
Mno_O3HMn+       2.689e-033       0.000  2.689e-033     -32.570
Mno_O3H-         1.483e-033       0.000  1.483e-033     -32.829
Mno_O3HCa+       1.456e-034       0.000  1.456e-034     -33.837
Mno_O3HBa+       6.139e-036       0.000  6.139e-036     -35.212
Mno_O3HMg+       3.983e-036       0.000  3.983e-036     -35.400
Mno_O3HNa        3.039e-036       0.000  3.039e-036     -35.517
Mno_O3H2         2.844e-042       0.000  2.844e-042     -41.546
Mno_O3H3+        1.459e-051       0.000  1.459e-051     -50.836
Mno_O3H3Cl       3.768e-054       0.000  3.768e-054     -53.424

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.563e-008  1.563e-008
Ba               5.532e-007  5.532e-007
C                2.094e-005  2.094e-005
Ca               4.969e-004  4.969e-004
Cl               9.873e-005  9.873e-005
Fe               2.011e-011  2.011e-011
K                1.893e-005  1.893e-005
Mg               7.297e-005  7.297e-005
Mn               2.692e-005  2.692e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =  11.130      Charge balance
                                       pe  =  -8.039      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.171e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.569e-003
                       Total CO2 (mol/kg)  =  2.094e-005
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.620e-004



 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -11.77
                               Iterations  =  28
                                  Total H  = 1.110157e+002
                                  Total O  = 5.550891e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.421e-003  1.350e-003    -2.847    -2.870    -0.022
   H+                    7.781e-012  7.417e-012   -11.109   -11.130    -0.021
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           1.552e-008
   H2AsO3-               1.536e-008  1.459e-008    -7.814    -7.836    -0.022
   H3AsO3                1.528e-010  1.528e-010    -9.816    -9.816     0.000
   HAsO3-2               4.822e-012  3.925e-012   -11.317   -11.406    -0.089
   AsO3-3                1.678e-016  1.056e-016   -15.775   -15.976    -0.201
   AsS(OH)(HS)-          1.477e-016  1.403e-016   -15.831   -15.853    -0.022
   H4AsO3+               5.913e-022  5.616e-022   -21.228   -21.251    -0.022
   As3S4(HS)2-           0.000e+000  0.000e+000   -51.596   -51.618    -0.022
As(5)           1.116e-010
   HAsO4-2               8.029e-011  6.536e-011   -10.095   -10.185    -0.089
   AsO4-3                3.135e-011  1.973e-011   -10.504   -10.705    -0.201
   H2AsO4-               7.376e-015  7.007e-015   -14.132   -14.154    -0.022
   H3AsO4                1.036e-023  1.037e-023   -22.985   -22.984     0.000
Ba              5.532e-007
   Ba+2                  5.386e-007  4.384e-007    -6.269    -6.358    -0.089
   BaSO4                 1.053e-008  1.053e-008    -7.978    -7.978     0.000
   BaOH+                 2.109e-009  2.003e-009    -8.676    -8.698    -0.022
   BaCO3                 1.919e-009  1.920e-009    -8.717    -8.717     0.000
   BaHCO3+               5.930e-012  5.633e-012   -11.227   -11.249    -0.022
C(-4)           1.032e-011
   CH4                   1.032e-011  1.032e-011   -10.986   -10.986     0.000
C(4)            2.094e-005
   CO3-2                 1.037e-005  8.475e-006    -4.984    -5.072    -0.088
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   HCO3-                 1.410e-006  1.340e-006    -5.851    -5.873    -0.022
   MgCO3                 3.358e-007  3.359e-007    -6.474    -6.474     0.000
   NaCO3-                3.441e-008  3.269e-008    -7.463    -7.486    -0.022
   CaHCO3+               7.034e-009  6.682e-009    -8.153    -8.175    -0.022
   BaCO3                 1.919e-009  1.920e-009    -8.717    -8.717     0.000
   MgHCO3+               6.858e-010  6.514e-010    -9.164    -9.186    -0.022
   MnHCO3+               6.045e-010  5.742e-010    -9.219    -9.241    -0.022
   NaHCO3                1.560e-010  1.561e-010    -9.807    -9.807     0.000
   CO2                   2.234e-011  2.235e-011   -10.651   -10.651     0.000
   BaHCO3+               5.930e-012  5.633e-012   -11.227   -11.249    -0.022
   FeCO3                 9.498e-015  9.503e-015   -14.022   -14.022     0.000
   FeHCO3+               6.596e-018  6.265e-018   -17.181   -17.203    -0.022
Ca              4.969e-004
   Ca+2                  4.784e-004  3.908e-004    -3.320    -3.408    -0.088
   CaOH+                 9.207e-006  8.746e-006    -5.036    -5.058    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 3.735e-006  3.737e-006    -5.428    -5.427     0.000
   CaHCO3+               7.034e-009  6.682e-009    -8.153    -8.175    -0.022
   CaHSO4+               1.710e-016  1.624e-016   -15.767   -15.789    -0.022
Cl              9.873e-005
   Cl-                   9.872e-005  9.374e-005    -4.006    -4.028    -0.022
   MnCl+                 1.932e-009  1.836e-009    -8.714    -8.736    -0.022
   MnCl2                 7.507e-014  7.511e-014   -13.125   -13.124     0.000
   FeCl+                 6.368e-018  6.048e-018   -17.196   -17.218    -0.022
   MnCl3-                2.042e-018  1.939e-018   -17.690   -17.712    -0.022
   FeCl+2                1.419e-037  1.155e-037   -36.848   -36.937    -0.089
   FeCl2+                0.000e+000  0.000e+000   -40.293   -40.315    -0.022
   FeCl3                 0.000e+000  0.000e+000   -45.344   -45.344     0.000
Fe(2)           1.651e-011



   Fe(OH)3-              1.206e-011  1.146e-011   -10.919   -10.941    -0.022
   Fe(OH)2               2.286e-012  2.287e-012   -11.641   -11.641     0.000
   FeOH+                 2.098e-012  1.993e-012   -11.678   -11.701    -0.022
   Fe+2                  5.742e-014  4.674e-014   -13.241   -13.330    -0.089
   FeCO3                 9.498e-015  9.503e-015   -14.022   -14.022     0.000
   FeSO4                 3.982e-016  3.984e-016   -15.400   -15.400     0.000
   FeHCO3+               6.596e-018  6.265e-018   -17.181   -17.203    -0.022
   FeCl+                 6.368e-018  6.048e-018   -17.196   -17.218    -0.022
   Fe(HS)2               4.722e-018  4.724e-018   -17.326   -17.326     0.000
   Fe(HS)3-              1.824e-022  1.732e-022   -21.739   -21.761    -0.022
   FeHSO4+               2.044e-026  1.942e-026   -25.689   -25.712    -0.022
Fe(3)           3.593e-012
   Fe(OH)4-              3.565e-012  3.387e-012   -11.448   -11.470    -0.022
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              1.669e-018  1.586e-018   -17.777   -17.800    -0.022
   FeOH+2                4.363e-026  3.552e-026   -25.360   -25.450    -0.089
   Fe+3                  6.482e-035  4.080e-035   -34.188   -34.389    -0.201
   FeSO4+                2.257e-035  2.144e-035   -34.646   -34.669    -0.022
   FeCl+2                1.419e-037  1.155e-037   -36.848   -36.937    -0.089
   Fe(SO4)2-             2.366e-038  2.248e-038   -37.626   -37.648    -0.022
   FeCl2+                0.000e+000  0.000e+000   -40.293   -40.315    -0.022
   FeHSO4+2              0.000e+000  0.000e+000   -45.281   -45.371    -0.089
   FeCl3                 0.000e+000  0.000e+000   -45.344   -45.344     0.000
   Fe2(OH)2+4            0.000e+000  0.000e+000   -49.112   -49.469    -0.357
   Fe3(OH)4+5            0.000e+000  0.000e+000   -64.390   -64.949    -0.559
H(0)            9.319e-010
   H2                    4.659e-010  4.662e-010    -9.332    -9.331     0.000
K               1.893e-005
   K+                    1.892e-005  1.796e-005    -4.723    -4.746    -0.022
   KSO4-                 6.369e-009  6.049e-009    -8.196    -8.218    -0.022
Mg              7.297e-005
   Mg+2                  5.076e-005  4.154e-005    -4.294    -4.382    -0.087
   MgOH+                 2.141e-005  2.033e-005    -4.669    -4.692    -0.022
   MgSO4                 4.664e-007  4.666e-007    -6.331    -6.331     0.000
   MgCO3                 3.358e-007  3.359e-007    -6.474    -6.474     0.000
   MgHCO3+               6.858e-010  6.514e-010    -9.164    -9.186    -0.022
Mn(2)           2.692e-005
   MnOH+                 1.754e-005  1.666e-005    -4.756    -4.778    -0.022
   Mn+2                  5.905e-006  4.807e-006    -5.229    -5.318    -0.089
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   Mn(OH)3-              1.966e-007  1.867e-007    -6.706    -6.729    -0.022
   MnSO4                 4.094e-008  4.096e-008    -7.388    -7.388     0.000
   MnCl+                 1.932e-009  1.836e-009    -8.714    -8.736    -0.022
   MnHCO3+               6.045e-010  5.742e-010    -9.219    -9.241    -0.022
   MnCl2                 7.507e-014  7.511e-014   -13.125   -13.124     0.000
   MnCl3-                2.042e-018  1.939e-018   -17.690   -17.712    -0.022
Mn(3)           2.157e-039
   Mn+3                  2.157e-039  1.358e-039   -38.666   -38.867    -0.201
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -66.787   -66.876    -0.089
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -84.277   -84.299    -0.022
Na              2.181e-004
   Na+                   2.180e-004  2.071e-004    -3.662    -3.684    -0.022
   NaSO4-                5.238e-008  4.975e-008    -7.281    -7.303    -0.022
   NaCO3-                3.441e-008  3.269e-008    -7.463    -7.486    -0.022
   NaHCO3                1.560e-010  1.561e-010    -9.807    -9.807     0.000
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.717   -73.717     0.000
S(-2)           1.452e-004
   S5-2                  1.388e-005  1.154e-005    -4.858    -4.938    -0.080
   S4-2                  8.137e-006  6.731e-006    -5.090    -5.172    -0.082
   S6-2                  7.150e-006  5.972e-006    -5.146    -5.224    -0.078
   HS-                   3.545e-007  3.368e-007    -6.450    -6.473    -0.022
   S-2                   6.737e-009  5.484e-009    -8.172    -8.261    -0.089
   S3-2                  2.882e-009  2.372e-009    -8.540    -8.625    -0.085
   S2-2                  1.642e-010  1.346e-010    -9.785    -9.871    -0.086



   H2S                   2.183e-011  2.184e-011   -10.661   -10.661     0.000
   AsS(OH)(HS)-          1.477e-016  1.403e-016   -15.831   -15.853    -0.022
   Fe(HS)2               4.722e-018  4.724e-018   -17.326   -17.326     0.000
   Fe(HS)3-              1.824e-022  1.732e-022   -21.739   -21.761    -0.022
   As3S4(HS)2-           0.000e+000  0.000e+000   -51.596   -51.618    -0.022
S(6)            6.304e-005
   SO4-2                 5.873e-005  4.792e-005    -4.231    -4.319    -0.088
   CaSO4                 3.735e-006  3.737e-006    -5.428    -5.427     0.000
   MgSO4                 4.664e-007  4.666e-007    -6.331    -6.331     0.000
   NaSO4-                5.238e-008  4.975e-008    -7.281    -7.303    -0.022
   MnSO4                 4.094e-008  4.096e-008    -7.388    -7.388     0.000
   BaSO4                 1.053e-008  1.053e-008    -7.978    -7.978     0.000
   KSO4-                 6.369e-009  6.049e-009    -8.196    -8.218    -0.022
   HSO4-                 3.638e-014  3.456e-014   -13.439   -13.461    -0.022
   FeSO4                 3.982e-016  3.984e-016   -15.400   -15.400     0.000
   CaHSO4+               1.710e-016  1.624e-016   -15.767   -15.789    -0.022
   FeHSO4+               2.044e-026  1.942e-026   -25.689   -25.712    -0.022
   FeSO4+                2.257e-035  2.144e-035   -34.646   -34.669    -0.022
   Fe(SO4)2-             2.366e-038  2.248e-038   -37.626   -37.648    -0.022
   FeHSO4+2              0.000e+000  0.000e+000   -45.281   -45.371    -0.089

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.37   -7.73   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.25  -19.63   -1.38  As2O3
Artinite         -1.18    8.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.20  -45.97    8.23  As2O5
As2S3(am)       -27.54  -72.44  -44.90  As2S3
As_native        -6.56  -19.09  -12.53  As
Ba3(AsO4)2        9.63  -40.48  -50.11  Ba3(AsO4)2
Barite           -0.71  -10.68   -9.97  BaSO4
Birnessite      -20.48   23.12   43.60  MnO2
Bixbyite        -10.34  -10.96   -0.61  Mn2O3
Brucite           1.04   17.88   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -12.73  -31.63  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -8.13  -10.99   -2.86  CH4
Claudetite      -18.29  -19.63   -1.34  As2O3
CO2(g)           -9.18  -10.65   -1.47  CO2
Dolomite         -0.84  -17.93  -17.09  CaMg(CO3)2
Dolomite(d)      -1.39  -17.93  -16.54  CaMg(CO3)2
Epsomite         -6.56   -8.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.51   -5.55   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.29    6.93   20.22  Fe3(OH)8
FeS(ppt)         -4.76   -8.67   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite        -18.45  -63.48  -45.03  Fe3S4
Gypsum           -3.15   -7.73   -4.58  CaSO4:2H2O
H2(g)            -6.18   -9.33   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -9.66  -10.66   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite      -4.02   57.01   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.87  -36.84  -29.97  CaMg3(CO3)4
Hydromagnesite  -11.17  -19.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -41.19  -51.02   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -40.56  -49.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -43.43  -48.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -50.77  -56.16   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -4.03   -8.67   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.42   -9.45   -8.03  MgCO3



Magnetite         3.19    6.93    3.74  Fe3O4
Manganite        -5.31   20.03   25.34  MnOOH
Melanterite     -15.44  -17.65   -2.21  FeSO4:7H2O
Mirabilite      -10.57  -11.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.98  -90.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O  -8.66  -37.36  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.08  -13.37    2.71  MnCl2:4H2O
MnS(Green)       -4.46   -0.66    3.80  MnS
MnSO4           -12.31   -9.64    2.67  MnSO4
Nahcolite        -9.01   -9.56   -0.55  NaHCO3
Natron          -11.13  -12.44   -1.31  Na2CO3:10H2O
Nesquehonite     -3.83   -9.45   -5.62  MgCO3:3H2O
Nsutite         -19.44   23.12   42.56  MnO2
O2(g)           -70.82  -73.72   -2.89  O2
Orpiment        -26.14  -72.44  -46.30  As2S3
Portlandite      -3.95   18.85   22.80  Ca(OH)2
Pyrite           -1.62  -20.09  -18.48  FeS2
Pyrochroite       1.74   16.94   15.20  Mn(OH)2
Pyrolusite      -18.26   23.12   41.38  MnO2
Realgar         -10.56  -30.51  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.85  -45.09  -20.25  FeAsO4:2H2O
Siderite         -7.51  -18.40  -10.89  FeCO3
Siderite(d)(3)   -7.95  -18.40  -10.45  FeCO3
Sulfur           -9.31  -24.34  -15.03  S
Thenardite      -11.51  -11.69   -0.18  Na2SO4
Thermonatrite   -12.56  -12.44    0.13  Na2CO3:H2O
Trona           -21.20  -22.00   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.87  -11.43   -8.56  BaCO3

Reaction step 8.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -22.33   21.27   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.979e-002 -2.133e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.195e-007
Manganite           -6.36   18.98   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.306e-003  2.306e-003
Siderite(d)(3)      -6.90  -17.35  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.72  -11.29   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------



Hfo           
 1.721e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.059e-006       0.999  1.059e-006      -5.975
Hfo_sO-          8.708e-010       0.001  8.708e-010      -9.060
Hfo_sOHCa+2      1.717e-010       0.000  1.716e-010      -9.765
Hfo_sOH          6.301e-012       0.000  6.301e-012     -11.201
Hfo_sOHBa+2      8.286e-013       0.000  8.286e-013     -12.082
Hfo_sOFe+        3.256e-014       0.000  3.256e-014     -13.487
Hfo_sOH2+        1.044e-015       0.000  1.044e-015     -14.981

Hfo           
 1.721e-005  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wO-          1.307e-005       0.308  1.307e-005      -4.884
Hfo_wOMn+        1.263e-005       0.298  1.263e-005      -4.899
Hfo_wOMg+        1.202e-005       0.283  1.202e-005      -4.920
Hfo_wOCa+        4.587e-006       0.108  4.587e-006      -5.338
Hfo_wOH          9.458e-008       0.002  9.458e-008      -7.024
Hfo_wOHAsO4-3    5.575e-009       0.000  5.575e-009      -8.254
Hfo_wOFeOH       1.444e-009       0.000  1.444e-009      -8.840
Hfo_wOBa+        3.201e-010       0.000  3.201e-010      -9.495
Hfo_wH2AsO3      1.787e-011       0.000  1.787e-011     -10.748
Hfo_wOH2+        1.568e-011       0.000  1.568e-011     -10.805
Hfo_wOFe+        4.561e-012       0.000  4.561e-012     -11.341
Hfo_wOHSO4-2     1.495e-017       0.000  1.495e-017     -16.825
Hfo_wHAsO4-      3.429e-018       0.000  3.429e-018     -17.465
Hfo_wSO4-        1.242e-021       0.000  1.242e-021     -20.906
Hfo_wH2AsO4      1.839e-023       0.000  1.839e-023     -22.735

Mno           
-8.953e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.503e-027       0.000  1.503e-027     -26.823
Mno_O3-2         4.428e-028       0.000  4.428e-028     -27.354
Mno_O3Ca         9.323e-029       0.000  9.323e-029     -28.030
Mno_O3Na-        9.774e-030       0.000  9.774e-030     -29.010
Mno_O3Mg         5.224e-030       0.000  5.224e-030     -29.282
Mno_O3Ba         3.062e-030       0.000  3.062e-030     -29.514
Mno_O3HMn+       1.754e-033       0.000  1.754e-033     -32.756
Mno_O3H-         1.296e-033       0.000  1.296e-033     -32.887
Mno_O3HCa+       9.498e-035       0.000  9.498e-035     -34.022
Mno_O3HBa+       5.579e-036       0.000  5.578e-036     -35.253
Mno_O3HMg+       3.604e-036       0.000  3.604e-036     -35.443
Mno_O3HNa        2.669e-036       0.000  2.669e-036     -35.574
Mno_O3H2         2.848e-042       0.000  2.848e-042     -41.545
Mno_O3H3+        1.675e-051       0.000  1.675e-051     -50.776
Mno_O3H3Cl       4.348e-054       0.000  4.348e-054     -53.362

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.487e-008  6.487e-008



Ba               5.531e-007  5.531e-007
C                7.455e-005  7.455e-005
Ca               3.617e-004  3.617e-004
Cl               9.873e-005  9.873e-005
Fe               1.002e-010  1.002e-010
K                1.893e-005  1.893e-005
Mg               7.123e-005  7.124e-005
Mn               1.902e-005  1.902e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =  11.071      Charge balance
                                       pe  =  -8.784      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.728e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.402e-003
                       Total CO2 (mol/kg)  =  2.507e-005
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.592e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -14.18
                               Iterations  =  30
                                  Total H  = 1.110161e+002
                                  Total O  = 5.550868e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.233e-003  1.178e-003    -2.909    -2.929    -0.020
   H+                    8.878e-012  8.501e-012   -11.052   -11.071    -0.019
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           6.486e-008
   H2AsO3-               6.410e-008  6.121e-008    -7.193    -7.213    -0.020
   H3AsO3                7.347e-010  7.350e-010    -9.134    -9.134     0.000
   HAsO3-2               1.728e-011  1.437e-011   -10.762   -10.843    -0.080
   AsS(OH)(HS)-          2.263e-015  2.161e-015   -14.645   -14.665    -0.020
   AsO3-3                5.110e-016  3.372e-016   -15.292   -15.472    -0.181
   H4AsO3+               3.242e-021  3.096e-021   -20.489   -20.509    -0.020
   As3S4(HS)2-           0.000e+000  0.000e+000   -47.917   -47.937    -0.020
As(5)           9.432e-012
   HAsO4-2               7.082e-012  5.887e-012   -11.150   -11.230    -0.080
   AsO4-3                2.350e-012  1.550e-012   -11.629   -11.810    -0.181
   H2AsO4-               7.576e-016  7.234e-016   -15.121   -15.141    -0.020
   H3AsO4                1.227e-024  1.227e-024   -23.911   -23.911     0.000
Ba              5.531e-007
   Ba+2                  5.485e-007  4.560e-007    -6.261    -6.341    -0.080
   BaCO3                 2.672e-009  2.673e-009    -8.573    -8.573     0.000
   BaOH+                 1.903e-009  1.817e-009    -8.720    -8.741    -0.020
   BaHCO3+               9.417e-012  8.992e-012   -11.026   -11.046    -0.020
   BaSO4                 5.857e-015  5.859e-015   -14.232   -14.232     0.000
C(-4)           4.948e-005
   CH4                   4.948e-005  4.950e-005    -4.306    -4.305     0.000
C(4)            2.507e-005
   CO3-2                 1.361e-005  1.135e-005    -4.866    -4.945    -0.079
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   HCO3-                 2.153e-006  2.057e-006    -5.667    -5.687    -0.020
   MgCO3                 4.656e-007  4.658e-007    -6.332    -6.332     0.000
   NaCO3-                4.609e-008  4.401e-008    -7.336    -7.356    -0.020
   CaHCO3+               8.021e-009  7.659e-009    -8.096    -8.116    -0.020
   BaCO3                 2.672e-009  2.673e-009    -8.573    -8.573     0.000
   MgHCO3+               1.084e-009  1.035e-009    -8.965    -8.985    -0.020
   MnHCO3+               6.893e-010  6.582e-010    -9.162    -9.182    -0.020



   NaHCO3                2.408e-010  2.409e-010    -9.618    -9.618     0.000
   CO2                   3.931e-011  3.932e-011   -10.406   -10.405     0.000
   BaHCO3+               9.417e-012  8.992e-012   -11.026   -11.046    -0.020
   FeCO3                 1.065e-013  1.066e-013   -12.973   -12.972     0.000
   FeHCO3+               8.434e-017  8.053e-017   -16.074   -16.094    -0.020
Ca              3.617e-004
   Ca+2                  3.501e-004  2.919e-004    -3.456    -3.535    -0.079
   CaOH+                 5.968e-006  5.698e-006    -5.224    -5.244    -0.020
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               8.021e-009  7.659e-009    -8.096    -8.116    -0.020
   CaSO4                 1.493e-012  1.493e-012   -11.826   -11.826     0.000
   CaHSO4+               7.788e-023  7.436e-023   -22.109   -22.129    -0.020
Cl              9.873e-005
   Cl-                   9.872e-005  9.424e-005    -4.006    -4.026    -0.020
   MnCl+                 1.443e-009  1.378e-009    -8.841    -8.861    -0.020
   MnCl2                 5.667e-014  5.670e-014   -13.247   -13.246     0.000
   FeCl+                 5.333e-017  5.093e-017   -16.273   -16.293    -0.020
   MnCl3-                1.541e-018  1.472e-018   -17.812   -17.832    -0.020
   FeCl+2                2.104e-037  1.749e-037   -36.677   -36.757    -0.080
   FeCl2+                0.000e+000  0.000e+000   -40.113   -40.133    -0.020
   FeCl3                 0.000e+000  0.000e+000   -45.159   -45.159     0.000
Fe(2)           9.712e-011
   Fe(OH)3-              6.672e-011  6.371e-011   -10.176   -10.196    -0.020
   FeOH+                 1.525e-011  1.456e-011   -10.817   -10.837    -0.020
   Fe(OH)2               1.457e-011  1.458e-011   -10.836   -10.836     0.000
   Fe+2                  4.709e-013  3.915e-013   -12.327   -12.407    -0.080
   FeCO3                 1.065e-013  1.066e-013   -12.973   -12.972     0.000
   Fe(HS)2               1.105e-016  1.105e-016   -15.957   -15.956     0.000
   FeHCO3+               8.434e-017  8.053e-017   -16.074   -16.094    -0.020
   FeCl+                 5.333e-017  5.093e-017   -16.273   -16.293    -0.020
   Fe(HS)3-              7.096e-021  6.776e-021   -20.149   -20.169    -0.020
   FeSO4                 1.784e-021  1.785e-021   -20.749   -20.748     0.000
   FeHSO4+               1.044e-031  9.973e-032   -30.981   -31.001    -0.020
Fe(3)           3.122e-012
   Fe(OH)4-              3.094e-012  2.955e-012   -11.509   -11.530    -0.020
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              1.903e-018  1.818e-018   -17.720   -17.741    -0.020
   FeOH+2                5.613e-026  4.666e-026   -25.251   -25.331    -0.080
   Fe+3                  9.312e-035  6.144e-035   -34.031   -34.212    -0.181
   FeCl+2                2.104e-037  1.749e-037   -36.677   -36.757    -0.080
   FeCl2+                0.000e+000  0.000e+000   -40.113   -40.133    -0.020
   FeSO4+                0.000e+000  0.000e+000   -40.743   -40.763    -0.020
   FeCl3                 0.000e+000  0.000e+000   -45.159   -45.159     0.000
   Fe2(OH)2+4            0.000e+000  0.000e+000   -48.911   -49.232    -0.321
   Fe(SO4)2-             0.000e+000  0.000e+000   -49.994   -50.014    -0.020
   FeHSO4+2              0.000e+000  0.000e+000   -51.325   -51.405    -0.080
   Fe3(OH)4+5            0.000e+000  0.000e+000   -64.151   -64.653    -0.502
H(0)            3.787e-008
   H2                    1.893e-008  1.894e-008    -7.723    -7.723     0.000
K               1.893e-005
   K+                    1.893e-005  1.807e-005    -4.723    -4.743    -0.020
   KSO4-                 3.408e-015  3.254e-015   -14.467   -14.488    -0.020
Mg              7.123e-005
   Mg+2                  5.153e-005  4.301e-005    -4.288    -4.366    -0.078
   MgOH+                 1.924e-005  1.837e-005    -4.716    -4.736    -0.020
   MgCO3                 4.656e-007  4.658e-007    -6.332    -6.332     0.000
   MgHCO3+               1.084e-009  1.035e-009    -8.965    -8.985    -0.020
   MgSO4                 2.584e-013  2.585e-013   -12.588   -12.588     0.000
Mn(2)           1.902e-005
   MnOH+                 1.137e-005  1.085e-005    -4.944    -4.964    -0.020
   Mn+2                  4.318e-006  3.590e-006    -5.365    -5.445    -0.080
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn(OH)3-              9.697e-008  9.259e-008    -7.013    -7.033    -0.020
   MnCl+                 1.443e-009  1.378e-009    -8.841    -8.861    -0.020
   MnHCO3+               6.893e-010  6.582e-010    -9.162    -9.182    -0.020
   MnCl2                 5.667e-014  5.670e-014   -13.247   -13.246     0.000
   MnSO4                 1.636e-014  1.637e-014   -13.786   -13.786     0.000



   MnCl3-                1.541e-018  1.472e-018   -17.812   -17.832    -0.020
Mn(3)           2.763e-040
   Mn+3                  2.763e-040  1.823e-040   -39.559   -39.739    -0.181
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -70.378   -70.458    -0.080
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -88.606   -88.626    -0.020
Na              2.181e-004
   Na+                   2.180e-004  2.082e-004    -3.661    -3.681    -0.020
   NaCO3-                4.609e-008  4.401e-008    -7.336    -7.356    -0.020
   NaHCO3                2.408e-010  2.409e-010    -9.618    -9.618     0.000
   NaSO4-                2.802e-014  2.676e-014   -13.552   -13.573    -0.020
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -76.935   -76.935     0.000
S(-2)           2.082e-004
   S5-2                  1.989e-005  1.682e-005    -4.701    -4.774    -0.073
   S4-2                  1.165e-005  9.816e-006    -4.934    -5.008    -0.075
   S6-2                  1.026e-005  8.709e-006    -4.989    -5.060    -0.071
   HS-                   5.895e-007  5.629e-007    -6.230    -6.250    -0.020
   S-2                   9.620e-009  7.997e-009    -8.017    -8.097    -0.080
   S3-2                  4.124e-009  3.459e-009    -8.385    -8.461    -0.076
   S2-2                  2.348e-010  1.963e-010    -9.629    -9.707    -0.078
   H2S                   4.182e-011  4.184e-011   -10.379   -10.378     0.000
   AsS(OH)(HS)-          2.263e-015  2.161e-015   -14.645   -14.665    -0.020
   Fe(HS)2               1.105e-016  1.105e-016   -15.957   -15.956     0.000
   Fe(HS)3-              7.096e-021  6.776e-021   -20.149   -20.169    -0.020
   As3S4(HS)2-           0.000e+000  0.000e+000   -47.917   -47.937    -0.020
S(6)            3.258e-011
   SO4-2                 3.078e-011  2.564e-011   -10.512   -10.591    -0.079
   CaSO4                 1.493e-012  1.493e-012   -11.826   -11.826     0.000
   MgSO4                 2.584e-013  2.585e-013   -12.588   -12.588     0.000
   NaSO4-                2.802e-014  2.676e-014   -13.552   -13.573    -0.020
   MnSO4                 1.636e-014  1.637e-014   -13.786   -13.786     0.000
   BaSO4                 5.857e-015  5.859e-015   -14.232   -14.232     0.000
   KSO4-                 3.408e-015  3.254e-015   -14.467   -14.488    -0.020
   HSO4-                 2.219e-020  2.119e-020   -19.654   -19.674    -0.020
   FeSO4                 1.784e-021  1.785e-021   -20.749   -20.748     0.000
   CaHSO4+               7.788e-023  7.436e-023   -22.109   -22.129    -0.020
   FeHSO4+               1.044e-031  9.973e-032   -30.981   -31.001    -0.020
   FeSO4+                0.000e+000  0.000e+000   -40.743   -40.763    -0.020
   Fe(SO4)2-             0.000e+000  0.000e+000   -49.994   -50.014    -0.020
   FeHSO4+2              0.000e+000  0.000e+000   -51.325   -51.405    -0.080

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -9.77  -14.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite         -1.14    8.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -56.05  -47.82    8.23  As2O5
As2S3(am)       -25.33  -70.23  -44.90  As2S3
As_native        -3.46  -15.99  -12.53  As
Ba3(AsO4)2        7.47  -42.64  -50.11  Ba3(AsO4)2
Barite           -6.96  -16.93   -9.97  BaSO4
Birnessite      -22.33   21.27   43.60  MnO2
Bixbyite        -12.44  -13.06   -0.61  Mn2O3
Brucite           0.93   17.77   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -15.32  -34.22  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -1.45   -4.31   -2.86  CH4
Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -8.94  -10.41   -1.47  CO2
Dolomite         -0.70  -17.79  -17.09  CaMg(CO3)2
Dolomite(d)      -1.25  -17.79  -16.54  CaMg(CO3)2
Epsomite        -12.82  -14.96   -2.14  MgSO4:7H2O



Fe(OH)2.7Cl.3    -2.49   -5.53   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.49    7.73   20.22  Fe3(OH)8
FeS(ppt)         -3.67   -7.59   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite        -16.51  -61.55  -45.03  Fe3S4
Gypsum           -9.55  -14.13   -4.58  CaSO4:2H2O
H2(g)            -4.57   -7.72   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -9.38  -10.38   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite      -6.37   54.66   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.45  -36.41  -29.97  CaMg3(CO3)4
Hydromagnesite  -10.71  -19.47   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -53.54  -63.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -52.93  -62.14   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -55.80  -61.08   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -63.07  -68.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -2.94   -7.59   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.28   -9.31   -8.03  MgCO3
Magnetite         4.00    7.73    3.74  Fe3O4
Manganite        -6.36   18.98   25.34  MnOOH
Melanterite     -20.79  -23.00   -2.21  FeSO4:7H2O
Mirabilite      -16.84  -17.95   -1.11  Na2SO4:10H2O
Mn2(SO4)3      -105.54 -111.25   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -11.25  -39.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.21  -13.50    2.71  MnCl2:4H2O
MnS(Green)       -4.42   -0.62    3.80  MnS
MnSO4           -18.71  -16.04    2.67  MnSO4
Nahcolite        -8.82   -9.37   -0.55  NaHCO3
Natron          -11.00  -12.31   -1.31  Na2CO3:10H2O
Nesquehonite     -3.69   -9.31   -5.62  MgCO3:3H2O
Nsutite         -21.30   21.27   42.56  MnO2
O2(g)           -74.04  -76.93   -2.89  O2
Orpiment        -23.93  -70.23  -46.30  As2S3
Portlandite      -4.19   18.61   22.80  Ca(OH)2
Pyrite           -1.85  -20.33  -18.48  FeS2
Pyrochroite       1.50   16.70   15.20  Mn(OH)2
Pyrolusite      -20.11   21.27   41.38  MnO2
Realgar          -8.80  -28.74  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.77  -46.02  -20.25  FeAsO4:2H2O
Siderite         -6.46  -17.35  -10.89  FeCO3
Siderite(d)(3)   -6.90  -17.35  -10.45  FeCO3
Sulfur          -10.64  -25.67  -15.03  S
Thenardite      -17.77  -17.95   -0.18  Na2SO4
Thermonatrite   -12.43  -12.31    0.13  Na2CO3:H2O
Trona           -20.88  -21.68   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.72  -11.29   -8.56  BaCO3

Reaction step 9.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -22.65   20.96   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.987e-002 -1.256e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.190e-007
Manganite           -6.64   18.70   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.313e-003  2.313e-003
Siderite(d)(3)      -6.62  -17.07  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.60  -11.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.474e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.059e-006       0.999  1.059e-006      -5.975
Hfo_sO-          1.134e-009       0.001  1.134e-009      -8.945
Hfo_sOHCa+2      2.022e-010       0.000  2.022e-010      -9.694
Hfo_sOH          9.667e-012       0.000  9.667e-012     -11.015
Hfo_sOHBa+2      1.288e-012       0.000  1.288e-012     -11.890
Hfo_sOFe+        6.275e-014       0.000  6.275e-014     -13.202
Hfo_sOH2+        1.888e-015       0.000  1.888e-015     -14.724

Hfo           
 1.474e-005  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wO-          1.429e-005       0.337  1.429e-005      -4.845
Hfo_wOMg+        1.353e-005       0.319  1.353e-005      -4.869
Hfo_wOMn+        1.060e-005       0.250  1.060e-005      -4.975
Hfo_wOCa+        3.852e-006       0.091  3.852e-006      -5.414
Hfo_wOH          1.219e-007       0.003  1.219e-007      -6.914
Hfo_wOHAsO4-3    4.624e-009       0.000  4.624e-009      -8.335
Hfo_wOFeOH       1.984e-009       0.000  1.984e-009      -8.703
Hfo_wOBa+        3.545e-010       0.000  3.545e-010      -9.450
Hfo_wH2AsO3      2.757e-011       0.000  2.757e-011     -10.560
Hfo_wOH2+        2.380e-011       0.000  2.380e-011     -10.623
Hfo_wOFe+        7.383e-012       0.000  7.383e-012     -11.132
Hfo_wOHSO4-2     1.166e-017       0.000  1.166e-017     -16.933
Hfo_wHAsO4-      3.949e-018       0.000  3.949e-018     -17.403
Hfo_wSO4-        1.142e-021       0.000  1.142e-021     -20.943
Hfo_wH2AsO4      2.496e-023       0.000  2.496e-023     -22.603

Mno           
-4.019e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         5.179e-028       0.000  5.179e-028     -27.286
Mno_O3-2         1.988e-028       0.000  1.988e-028     -27.702
Mno_O3Ca         3.214e-029       0.000  3.213e-029     -28.493
Mno_O3Na-        4.402e-030       0.000  4.402e-030     -29.356
Mno_O3Mg         2.414e-030       0.000  2.414e-030     -29.617
Mno_O3Ba         1.392e-030       0.000  1.392e-030     -29.856
Mno_O3HMn+       7.125e-034       0.000  7.125e-034     -33.147
Mno_O3H-         6.855e-034       0.000  6.855e-034     -33.164
Mno_O3HCa+       3.857e-035       0.000  3.857e-035     -34.414
Mno_O3HBa+       2.988e-036       0.000  2.988e-036     -35.525
Mno_O3HMg+       1.962e-036       0.000  1.962e-036     -35.707
Mno_O3HNa        1.417e-036       0.000  1.417e-036     -35.849
Mno_O3H2         1.775e-042       0.000  1.775e-042     -41.751
Mno_O3H3+        1.230e-051       0.000  1.230e-051     -50.910
Mno_O3H3Cl       3.205e-054       0.000  3.204e-054     -53.494

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.581e-008  6.581e-008
Ba               5.531e-007  5.531e-007
C                1.797e-004  1.797e-004
Ca               2.747e-004  2.747e-004
Cl               9.873e-005  9.873e-005
Fe               9.834e-011  9.834e-011
K                1.893e-005  1.893e-005
Mg               6.972e-005  6.972e-005
Mn               1.393e-005  1.393e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =  10.999      Charge balance
                                       pe  =  -8.741      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.467e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.213e-003
                       Total CO2 (mol/kg)  =  3.026e-005
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.567e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -16.42
                               Iterations  =  36
                                  Total H  = 1.110165e+002
                                  Total O  = 5.550859e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.043e-003  9.994e-004    -2.982    -3.000    -0.019
   H+                    1.043e-011  1.002e-011   -10.982   -10.999    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           6.580e-008
   H2AsO3-               6.491e-008  6.219e-008    -7.188    -7.206    -0.019
   H3AsO3                8.796e-010  8.799e-010    -9.056    -9.056     0.000
   HAsO3-2               1.470e-011  1.239e-011   -10.833   -10.907    -0.074
   AsS(OH)(HS)-          4.514e-015  4.325e-015   -14.345   -14.364    -0.019
   AsO3-3                3.625e-016  2.467e-016   -15.441   -15.608    -0.167
   H4AsO3+               4.558e-021  4.367e-021   -20.341   -20.360    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000   -46.872   -46.890    -0.019
As(5)           6.765e-012
   HAsO4-2               5.298e-012  4.465e-012   -11.276   -11.350    -0.074



   AsO4-3                1.466e-012  9.980e-013   -11.834   -12.001    -0.167
   H2AsO4-               6.748e-016  6.465e-016   -15.171   -15.189    -0.019
   H3AsO4                1.292e-024  1.292e-024   -23.889   -23.889     0.000
Ba              5.531e-007
   Ba+2                  5.479e-007  4.618e-007    -6.261    -6.336    -0.074
   BaCO3                 3.525e-009  3.526e-009    -8.453    -8.453     0.000
   BaOH+                 1.630e-009  1.562e-009    -8.788    -8.806    -0.019
   BaHCO3+               1.459e-011  1.398e-011   -10.836   -10.855    -0.019
   BaSO4                 3.590e-015  3.592e-015   -14.445   -14.445     0.000
C(-4)           1.495e-004
   CH4                   1.495e-004  1.495e-004    -3.825    -3.825     0.000
C(4)            3.026e-005
   CO3-2                 1.749e-005  1.478e-005    -4.757    -4.830    -0.073
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   HCO3-                 3.293e-006  3.157e-006    -5.482    -5.501    -0.018
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgCO3                 6.243e-007  6.245e-007    -6.205    -6.204     0.000
   NaCO3-                6.002e-008  5.751e-008    -7.222    -7.240    -0.019
   CaHCO3+               9.418e-009  9.024e-009    -8.026    -8.045    -0.019
   BaCO3                 3.525e-009  3.526e-009    -8.453    -8.453     0.000
   MgHCO3+               1.707e-009  1.636e-009    -8.768    -8.786    -0.019
   MnHCO3+               8.094e-010  7.755e-010    -9.092    -9.110    -0.019
   NaHCO3                3.708e-010  3.709e-010    -9.431    -9.431     0.000
   CO2                   7.108e-011  7.110e-011   -10.148   -10.148     0.000
   BaHCO3+               1.459e-011  1.398e-011   -10.836   -10.855    -0.019
   FeCO3                 2.054e-013  2.055e-013   -12.687   -12.687     0.000
   FeHCO3+               1.909e-016  1.829e-016   -15.719   -15.738    -0.019
Ca              2.747e-004
   Ca+2                  2.652e-004  2.241e-004    -3.576    -3.650    -0.073
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaOH+                 3.875e-006  3.713e-006    -5.412    -5.430    -0.019
   CaHCO3+               9.418e-009  9.024e-009    -8.026    -8.045    -0.019
   CaSO4                 6.937e-013  6.939e-013   -12.159   -12.159     0.000
   CaHSO4+               4.250e-023  4.072e-023   -22.372   -22.390    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.457e-005    -4.006    -4.024    -0.019
   MnCl+                 1.108e-009  1.062e-009    -8.955    -8.974    -0.019
   MnCl2                 4.382e-014  4.384e-014   -13.358   -13.358     0.000
   FeCl+                 7.895e-017  7.565e-017   -16.103   -16.121    -0.019
   MnCl3-                1.192e-018  1.142e-018   -17.924   -17.942    -0.019
   FeCl+2                3.406e-037  2.871e-037   -36.468   -36.542    -0.074
   FeCl2+                1.266e-040  1.213e-040   -39.898   -39.916    -0.019
   FeCl3                 0.000e+000  0.000e+000   -44.941   -44.940     0.000
Fe(2)           9.569e-011
   Fe(OH)3-              6.017e-011  5.765e-011   -10.221   -10.239    -0.019
   FeOH+                 1.909e-011  1.829e-011   -10.719   -10.738    -0.019
   Fe(OH)2               1.554e-011  1.554e-011   -10.809   -10.808     0.000
   Fe+2                  6.875e-013  5.795e-013   -12.163   -12.237    -0.074
   FeCO3                 2.054e-013  2.055e-013   -12.687   -12.687     0.000
   Fe(HS)2               2.321e-016  2.322e-016   -15.634   -15.634     0.000
   FeHCO3+               1.909e-016  1.829e-016   -15.719   -15.738    -0.019
   FeCl+                 7.895e-017  7.565e-017   -16.103   -16.121    -0.019
   Fe(HS)3-              1.769e-020  1.695e-020   -19.752   -19.771    -0.019
   FeSO4                 1.599e-021  1.599e-021   -20.796   -20.796     0.000
   FeHSO4+               1.099e-031  1.053e-031   -30.959   -30.978    -0.019
Fe(3)           2.645e-012
   Fe(OH)4-              2.617e-012  2.507e-012   -11.582   -11.601    -0.019
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.235e-018  2.142e-018   -17.651   -17.669    -0.019
   FeOH+2                7.686e-026  6.479e-026   -25.114   -25.189    -0.074
   Fe+3                  1.477e-034  1.005e-034   -33.831   -33.998    -0.167
   FeCl+2                3.406e-037  2.871e-037   -36.468   -36.542    -0.074
   FeCl2+                1.266e-040  1.213e-040   -39.898   -39.916    -0.019
   FeSO4+                0.000e+000  0.000e+000   -40.748   -40.767    -0.019
   FeCl3                 0.000e+000  0.000e+000   -44.941   -44.940     0.000
   Fe2(OH)2+4            0.000e+000  0.000e+000   -48.650   -48.947    -0.297
   Fe(SO4)2-             0.000e+000  0.000e+000   -50.218   -50.236    -0.019



   FeHSO4+2              0.000e+000  0.000e+000   -51.264   -51.338    -0.074
   Fe3(OH)4+5            0.000e+000  0.000e+000   -63.832   -64.296    -0.464
H(0)            4.305e-008
   H2                    2.153e-008  2.153e-008    -7.667    -7.667     0.000
K               1.893e-005
   K+                    1.893e-005  1.813e-005    -4.723    -4.742    -0.019
   KSO4-                 2.063e-015  1.977e-015   -14.685   -14.704    -0.019
Mg              6.972e-005
   Mg+2                  5.235e-005  4.428e-005    -4.281    -4.354    -0.073
   MgOH+                 1.675e-005  1.605e-005    -4.776    -4.795    -0.019
   MgCO3                 6.243e-007  6.245e-007    -6.205    -6.204     0.000
   MgHCO3+               1.707e-009  1.636e-009    -8.768    -8.786    -0.019
   MgSO4                 1.610e-013  1.611e-013   -12.793   -12.793     0.000
Mn(2)           1.393e-005
   MnOH+                 7.381e-006  7.072e-006    -5.132    -5.150    -0.019
   Mn+2                  3.270e-006  2.756e-006    -5.485    -5.560    -0.074
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn(OH)3-              4.536e-008  4.346e-008    -7.343    -7.362    -0.019
   MnCl+                 1.108e-009  1.062e-009    -8.955    -8.974    -0.019
   MnHCO3+               8.094e-010  7.755e-010    -9.092    -9.110    -0.019
   MnCl2                 4.382e-014  4.384e-014   -13.358   -13.358     0.000
   MnSO4                 7.603e-015  7.606e-015   -14.119   -14.119     0.000
   MnCl3-                1.192e-018  1.142e-018   -17.924   -17.942    -0.019
Mn(3)           2.273e-040
   Mn+3                  2.273e-040  1.547e-040   -39.643   -39.811    -0.167
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -70.895   -70.969    -0.074
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -89.075   -89.094    -0.019
Na              2.181e-004
   Na+                   2.180e-004  2.089e-004    -3.662    -3.680    -0.018
   NaCO3-                6.002e-008  5.751e-008    -7.222    -7.240    -0.019
   NaHCO3                3.708e-010  3.709e-010    -9.431    -9.431     0.000
   NaSO4-                1.696e-014  1.625e-014   -13.771   -13.789    -0.019
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -77.046   -77.046     0.000
S(-2)           2.082e-004
   S5-2                  1.988e-005  1.701e-005    -4.702    -4.769    -0.068
   S4-2                  1.164e-005  9.924e-006    -4.934    -5.003    -0.069
   S6-2                  1.026e-005  8.804e-006    -4.989    -5.055    -0.066
   HS-                   6.998e-007  6.705e-007    -6.155    -6.174    -0.019
   S-2                   9.592e-009  8.085e-009    -8.018    -8.092    -0.074
   S3-2                  4.117e-009  3.497e-009    -8.385    -8.456    -0.071
   S2-2                  2.343e-010  1.985e-010    -9.630    -9.702    -0.072
   H2S                   5.870e-011  5.872e-011   -10.231   -10.231     0.000
   AsS(OH)(HS)-          4.514e-015  4.325e-015   -14.345   -14.364    -0.019
   Fe(HS)2               2.321e-016  2.322e-016   -15.634   -15.634     0.000
   Fe(HS)3-              1.769e-020  1.695e-020   -19.752   -19.771    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000   -46.872   -46.890    -0.019
S(6)            1.926e-011
   SO4-2                 1.838e-011  1.552e-011   -10.736   -10.809    -0.073
   CaSO4                 6.937e-013  6.939e-013   -12.159   -12.159     0.000
   MgSO4                 1.610e-013  1.611e-013   -12.793   -12.793     0.000
   NaSO4-                1.696e-014  1.625e-014   -13.771   -13.789    -0.019
   MnSO4                 7.603e-015  7.606e-015   -14.119   -14.119     0.000
   BaSO4                 3.590e-015  3.592e-015   -14.445   -14.445     0.000
   KSO4-                 2.063e-015  1.977e-015   -14.685   -14.704    -0.019
   HSO4-                 1.577e-020  1.511e-020   -19.802   -19.821    -0.019
   FeSO4                 1.599e-021  1.599e-021   -20.796   -20.796     0.000
   CaHSO4+               4.250e-023  4.072e-023   -22.372   -22.390    -0.019
   FeHSO4+               1.099e-031  1.053e-031   -30.959   -30.978    -0.019
   FeSO4+                0.000e+000  0.000e+000   -40.748   -40.767    -0.019
   Fe(SO4)2-             0.000e+000  0.000e+000   -50.218   -50.236    -0.019
   FeHSO4+2              0.000e+000  0.000e+000   -51.264   -51.338    -0.074

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite       -10.10  -14.46   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.73  -18.11   -1.38  As2O3
Artinite         -1.14    8.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -56.01  -47.78    8.23  As2O5
As2S3(am)       -24.73  -69.63  -44.90  As2S3
As_native        -3.30  -15.83  -12.53  As
Ba3(AsO4)2        7.10  -43.01  -50.11  Ba3(AsO4)2
Barite           -7.17  -17.14   -9.97  BaSO4
Birnessite      -22.65   20.96   43.60  MnO2
Bixbyite        -13.01  -13.63   -0.61  Mn2O3
Brucite           0.80   17.64   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -16.05  -34.95  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.97   -3.83   -2.86  CH4
Claudetite      -16.77  -18.11   -1.34  As2O3
CO2(g)           -8.68  -10.15   -1.47  CO2
Dolomite         -0.57  -17.66  -17.09  CaMg(CO3)2
Dolomite(d)      -1.12  -17.66  -16.54  CaMg(CO3)2
Epsomite        -13.02  -15.16   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.47   -5.51   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.46    7.76   20.22  Fe3(OH)8
FeS(ppt)         -3.50   -7.41   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite        -15.89  -60.93  -45.03  Fe3S4
Gypsum           -9.88  -14.46   -4.58  CaSO4:2H2O
H2(g)            -4.52   -7.67   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -9.23  -10.23   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite      -7.20   53.83   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.06  -36.03  -29.97  CaMg3(CO3)4
Hydromagnesite  -10.33  -19.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -53.75  -63.58   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -53.15  -62.36   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -56.02  -61.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -63.23  -68.62   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -2.76   -7.41   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.16   -9.18   -8.03  MgCO3
Magnetite         4.02    7.76    3.74  Fe3O4
Manganite        -6.64   18.70   25.34  MnOOH
Melanterite     -20.84  -23.05   -2.21  FeSO4:7H2O
Mirabilite      -17.06  -18.17   -1.11  Na2SO4:10H2O
Mn2(SO4)3      -106.34 -112.05   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -11.97  -40.68  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.32  -13.61    2.71  MnCl2:4H2O
MnS(Green)       -4.53   -0.73    3.80  MnS
MnSO4           -19.04  -16.37    2.67  MnSO4
Nahcolite        -8.63   -9.18   -0.55  NaHCO3
Natron          -10.88  -12.19   -1.31  Na2CO3:10H2O
Nesquehonite     -3.56   -9.18   -5.62  MgCO3:3H2O
Nsutite         -21.61   20.96   42.56  MnO2
O2(g)           -74.15  -77.05   -2.89  O2
Orpiment        -23.33  -69.63  -46.30  As2S3
Portlandite      -4.45   18.35   22.80  Ca(OH)2
Pyrite           -1.59  -20.07  -18.48  FeS2
Pyrochroite       1.24   16.44   15.20  Mn(OH)2
Pyrolusite      -20.42   20.96   41.38  MnO2
Realgar          -8.54  -28.49  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.75  -46.00  -20.25  FeAsO4:2H2O



Siderite         -6.18  -17.07  -10.89  FeCO3
Siderite(d)(3)   -6.62  -17.07  -10.45  FeCO3
Sulfur          -10.55  -25.57  -15.03  S
Thenardite      -17.99  -18.17   -0.18  Na2SO4
Thermonatrite   -12.32  -12.19    0.13  Na2CO3:H2O
Trona           -20.58  -21.37   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.60  -11.17   -8.56  BaCO3

Reaction step 10.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

WARNING: Maximum iterations exceeded, 1000

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying diagonal scaling ...

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -22.94   20.66   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.996e-002 -4.186e-005
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.184e-007
Manganite           -6.95   18.39   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.319e-003  2.319e-003
Siderite(d)(3)      -6.31  -16.76  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.45  -11.01   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.180e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.058e-006       0.998  1.058e-006      -5.975
Hfo_sO-          1.611e-009       0.002  1.611e-009      -8.793
Hfo_sOHCa+2      2.463e-010       0.000  2.463e-010      -9.609



Hfo_sOH          1.674e-011       0.000  1.674e-011     -10.776
Hfo_sOHBa+2      2.256e-012       0.000  2.256e-012     -11.647
Hfo_sOFe+        1.286e-013       0.000  1.286e-013     -12.891
Hfo_sOH2+        3.983e-015       0.000  3.983e-015     -14.400

Hfo           
 1.180e-005  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wO-          1.574e-005       0.371  1.574e-005      -4.803
Hfo_wOMg+        1.530e-005       0.361  1.530e-005      -4.815
Hfo_wOMn+        8.216e-006       0.194  8.216e-006      -5.085
Hfo_wOCa+        2.984e-006       0.070  2.984e-006      -5.525
Hfo_wOH          1.636e-007       0.004  1.636e-007      -6.786
Hfo_wOHAsO4-3    4.446e-009       0.000  4.446e-009      -8.352
Hfo_wOFeOH       2.585e-009       0.000  2.585e-009      -8.587
Hfo_wOBa+        3.952e-010       0.000  3.951e-010      -9.403
Hfo_wH2AsO3      4.522e-011       0.000  4.522e-011     -10.345
Hfo_wOH2+        3.893e-011       0.000  3.893e-011     -10.410
Hfo_wOFe+        1.172e-011       0.000  1.172e-011     -10.931
Hfo_wOHSO4-2     2.002e-017       0.000  2.002e-017     -16.699
Hfo_wHAsO4-      5.638e-018       0.000  5.638e-018     -17.249
Hfo_wSO4-        2.388e-021       0.000  2.388e-021     -20.622
Hfo_wH2AsO4      4.343e-023       0.000  4.342e-023     -22.362

Mno           
-9.462e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.577e-026       0.000  8.577e-026     -25.067
Mno_O3-2         4.679e-026       0.000  4.679e-026     -25.330
Mno_O3Ca         5.322e-027       0.000  5.322e-027     -26.274
Mno_O3Na-        1.040e-027       0.000  1.040e-027     -26.983
Mno_O3Mg         5.833e-028       0.000  5.833e-028     -27.234
Mno_O3Ba         3.316e-028       0.000  3.316e-028     -27.479
Mno_O3H-         1.966e-031       0.000  1.966e-031     -30.706
Mno_O3HMn+       1.438e-031       0.000  1.438e-031     -30.842
Mno_O3HCa+       7.784e-033       0.000  7.784e-033     -32.109
Mno_O3HBa+       8.676e-034       0.000  8.676e-034     -33.062
Mno_O3HMg+       5.778e-034       0.000  5.778e-034     -33.238
Mno_O3HNa        4.078e-034       0.000  4.078e-034     -33.390
Mno_O3H2         6.206e-040       0.000  6.206e-040     -39.207
Mno_O3H3+        5.241e-049       0.000  5.241e-049     -48.281
Mno_O3H3Cl       1.370e-051       0.000  1.370e-051     -50.863

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.597e-008  6.597e-008
Ba               5.530e-007  5.531e-007
C                2.894e-004  2.894e-004
Ca               1.918e-004  1.918e-004
Cl               9.873e-005  9.873e-005
Fe               8.894e-011  8.895e-011
K                1.893e-005  1.893e-005
Mg               6.796e-005  6.796e-005
Mn               9.768e-006  9.768e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004



----------------------------Description of solution----------------------------

                                       pH  =  10.913      Charge balance
                                       pe  =  -8.642      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.220e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.032e-003
                       Total CO2 (mol/kg)  =  4.000e-005
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.537e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -19.35
                               Iterations  =  34
                                  Total H  = 1.110169e+002
                                  Total O  = 5.550852e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   8.528e-004  8.201e-004    -3.069    -3.086    -0.017
   H+                    1.267e-011  1.221e-011   -10.897   -10.913    -0.016
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           6.596e-008
   H2AsO3-               6.487e-008  6.238e-008    -7.188    -7.205    -0.017
   H3AsO3                1.075e-009  1.076e-009    -8.968    -8.968     0.000
   HAsO3-2               1.193e-011  1.020e-011   -10.924   -10.992    -0.068
   AsS(OH)(HS)-          1.018e-014  9.786e-015   -13.992   -14.009    -0.017
   AsO3-3                2.371e-016  1.667e-016   -15.625   -15.778    -0.153
   H4AsO3+               6.765e-021  6.505e-021   -20.170   -20.187    -0.017
   As3S4(HS)2-           0.000e+000  0.000e+000   -45.638   -45.655    -0.017
As(5)           5.577e-012
   HAsO4-2               4.559e-012  3.898e-012   -11.341   -11.409    -0.068
   AsO4-3                1.017e-012  7.149e-013   -11.993   -12.146    -0.153
   H2AsO4-               7.152e-016  6.878e-016   -15.146   -15.163    -0.017
   H3AsO4                1.675e-024  1.675e-024   -23.776   -23.776     0.000
Ba              5.530e-007
   Ba+2                  5.466e-007  4.674e-007    -6.262    -6.330    -0.068
   BaCO3                 5.071e-009  5.073e-009    -8.295    -8.295     0.000
   BaOH+                 1.349e-009  1.297e-009    -8.870    -8.887    -0.017
   BaHCO3+               2.548e-011  2.450e-011   -10.594   -10.611    -0.017
   BaSO4                 4.648e-015  4.650e-015   -14.333   -14.333     0.000
C(-4)           2.494e-004
   CH4                   2.494e-004  2.495e-004    -3.603    -3.603     0.000
C(4)            4.000e-005
   CO3-2                 2.452e-005  2.101e-005    -4.611    -4.678    -0.067
   HCO3-                 5.684e-006  5.468e-006    -5.245    -5.262    -0.017
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgCO3                 9.109e-007  9.111e-007    -6.041    -6.040     0.000
   NaCO3-                8.530e-008  8.202e-008    -7.069    -7.086    -0.017
   CaHCO3+               1.144e-008  1.100e-008    -7.942    -7.959    -0.017
   BaCO3                 5.071e-009  5.073e-009    -8.295    -8.295     0.000
   MgHCO3+               3.024e-009  2.908e-009    -8.519    -8.536    -0.017
   MnHCO3+               9.828e-010  9.450e-010    -9.008    -9.025    -0.017
   NaHCO3                6.446e-010  6.447e-010    -9.191    -9.191     0.000
   CO2                   1.500e-010  1.501e-010    -9.824    -9.824     0.000
   BaHCO3+               2.548e-011  2.450e-011   -10.594   -10.611    -0.017
   FeCO3                 4.210e-013  4.211e-013   -12.376   -12.376     0.000
   FeHCO3+               4.752e-016  4.569e-016   -15.323   -15.340    -0.017
Ca              1.918e-004
   Ca+2                  1.840e-004  1.577e-004    -3.735    -3.802    -0.067
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaOH+                 2.229e-006  2.144e-006    -5.652    -5.669    -0.017
   CaHCO3+               1.144e-008  1.100e-008    -7.942    -7.959    -0.017
   CaSO4                 6.243e-013  6.245e-013   -12.205   -12.204     0.000



   CaHSO4+               4.644e-023  4.466e-023   -22.333   -22.350    -0.017
Cl              9.873e-005
   Cl-                   9.873e-005  9.492e-005    -4.006    -4.023    -0.017
   MnCl+                 7.797e-010  7.498e-010    -9.108    -9.125    -0.017
   MnCl2                 3.106e-014  3.106e-014   -13.508   -13.508     0.000
   FeCl+                 1.139e-016  1.095e-016   -15.944   -15.961    -0.017
   MnCl3-                8.445e-019  8.121e-019   -18.073   -18.090    -0.017
   FeCl+2                6.097e-037  5.214e-037   -36.215   -36.283    -0.068
   FeCl2+                2.299e-040  2.210e-040   -39.639   -39.656    -0.017
   FeCl3                 0.000e+000  0.000e+000   -44.678   -44.678     0.000
Fe(2)           8.678e-011
   Fe(OH)3-              4.778e-011  4.594e-011   -10.321   -10.338    -0.017
   FeOH+                 2.251e-011  2.165e-011   -10.648   -10.665    -0.017
   Fe(OH)2               1.509e-011  1.509e-011   -10.821   -10.821     0.000
   Fe+2                  9.773e-013  8.356e-013   -12.010   -12.078    -0.068
   FeCO3                 4.210e-013  4.211e-013   -12.376   -12.376     0.000
   Fe(HS)2               5.084e-016  5.085e-016   -15.294   -15.294     0.000
   FeHCO3+               4.752e-016  4.569e-016   -15.323   -15.340    -0.017
   FeCl+                 1.139e-016  1.095e-016   -15.944   -15.961    -0.017
   Fe(HS)3-              4.759e-020  4.576e-020   -19.323   -19.340    -0.017
   FeSO4                 2.949e-021  2.950e-021   -20.530   -20.530     0.000
   FeHSO4+               2.461e-031  2.367e-031   -30.609   -30.626    -0.017
Fe(3)           2.167e-012
   Fe(OH)4-              2.140e-012  2.058e-012   -11.670   -11.687    -0.017
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.714e-018  2.610e-018   -17.566   -17.583    -0.017
   FeOH+2                1.125e-025  9.620e-026   -24.949   -25.017    -0.068
   Fe+3                  2.587e-034  1.819e-034   -33.587   -33.740    -0.153
   FeCl+2                6.097e-037  5.214e-037   -36.215   -36.283    -0.068
   FeCl2+                2.299e-040  2.210e-040   -39.639   -39.656    -0.017
   FeSO4+                0.000e+000  0.000e+000   -40.385   -40.402    -0.017
   FeCl3                 0.000e+000  0.000e+000   -44.678   -44.678     0.000
   Fe2(OH)2+4            0.000e+000  0.000e+000   -48.332   -48.604    -0.272
   Fe(SO4)2-             0.000e+000  0.000e+000   -49.748   -49.765    -0.017
   FeHSO4+2              0.000e+000  0.000e+000   -50.820   -50.888    -0.068
   Fe3(OH)4+5            0.000e+000  0.000e+000   -63.442   -63.867    -0.425
H(0)            4.060e-008
   H2                    2.030e-008  2.031e-008    -7.693    -7.692     0.000
K               1.893e-005
   K+                    1.893e-005  1.820e-005    -4.723    -4.740    -0.017
   KSO4-                 2.639e-015  2.538e-015   -14.579   -14.596    -0.017
Mg              6.796e-005
   Mg+2                  5.299e-005  4.544e-005    -4.276    -4.343    -0.067
   MgOH+                 1.406e-005  1.352e-005    -4.852    -4.869    -0.017
   MgCO3                 9.109e-007  9.111e-007    -6.041    -6.040     0.000
   MgHCO3+               3.024e-009  2.908e-009    -8.519    -8.536    -0.017
   MgSO4                 2.114e-013  2.115e-013   -12.675   -12.675     0.000
Mn(2)           9.768e-006
   MnOH+                 4.246e-006  4.083e-006    -5.372    -5.389    -0.017
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  2.268e-006  1.939e-006    -5.644    -5.712    -0.068
   Mn(OH)3-              1.757e-008  1.690e-008    -7.755    -7.772    -0.017
   MnHCO3+               9.828e-010  9.450e-010    -9.008    -9.025    -0.017
   MnCl+                 7.797e-010  7.498e-010    -9.108    -9.125    -0.017
   MnCl2                 3.106e-014  3.106e-014   -13.508   -13.508     0.000
   MnSO4                 6.843e-015  6.845e-015   -14.165   -14.165     0.000
   MnCl3-                8.445e-019  8.121e-019   -18.073   -18.090    -0.017
Mn(3)           1.943e-040
   Mn+3                  1.943e-040  1.366e-040   -39.712   -39.865    -0.153
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -71.346   -71.414    -0.068
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -89.423   -89.440    -0.017
Na              2.181e-004
   Na+                   2.180e-004  2.097e-004    -3.662    -3.678    -0.017
   NaCO3-                8.530e-008  8.202e-008    -7.069    -7.086    -0.017
   NaHCO3                6.446e-010  6.447e-010    -9.191    -9.191     0.000



   NaSO4-                2.169e-014  2.086e-014   -13.664   -13.681    -0.017
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -76.995   -76.995     0.000
S(-2)           2.082e-004
   S5-2                  1.987e-005  1.720e-005    -4.702    -4.764    -0.063
   S4-2                  1.163e-005  1.004e-005    -4.935    -4.998    -0.064
   S6-2                  1.025e-005  8.904e-006    -4.989    -5.050    -0.061
   HS-                   8.593e-007  8.263e-007    -6.066    -6.083    -0.017
   S-2                   9.563e-009  8.177e-009    -8.019    -8.087    -0.068
   S3-2                  4.109e-009  3.536e-009    -8.386    -8.451    -0.065
   S2-2                  2.338e-010  2.007e-010    -9.631    -9.697    -0.066
   H2S                   8.817e-011  8.819e-011   -10.055   -10.055     0.000
   AsS(OH)(HS)-          1.018e-014  9.786e-015   -13.992   -14.009    -0.017
   Fe(HS)2               5.084e-016  5.085e-016   -15.294   -15.294     0.000
   Fe(HS)3-              4.759e-020  4.576e-020   -19.323   -19.340    -0.017
   As3S4(HS)2-           0.000e+000  0.000e+000   -45.638   -45.655    -0.017
S(6)            2.405e-011
   SO4-2                 2.318e-011  1.985e-011   -10.635   -10.702    -0.067
   CaSO4                 6.243e-013  6.245e-013   -12.205   -12.204     0.000
   MgSO4                 2.114e-013  2.115e-013   -12.675   -12.675     0.000
   NaSO4-                2.169e-014  2.086e-014   -13.664   -13.681    -0.017
   MnSO4                 6.843e-015  6.845e-015   -14.165   -14.165     0.000
   BaSO4                 4.648e-015  4.650e-015   -14.333   -14.333     0.000
   KSO4-                 2.639e-015  2.538e-015   -14.579   -14.596    -0.017
   HSO4-                 2.450e-020  2.356e-020   -19.611   -19.628    -0.017
   FeSO4                 2.949e-021  2.950e-021   -20.530   -20.530     0.000
   CaHSO4+               4.644e-023  4.466e-023   -22.333   -22.350    -0.017
   FeHSO4+               2.461e-031  2.367e-031   -30.609   -30.626    -0.017
   FeSO4+                0.000e+000  0.000e+000   -40.385   -40.402    -0.017
   Fe(SO4)2-             0.000e+000  0.000e+000   -49.748   -49.765    -0.017
   FeHSO4+2              0.000e+000  0.000e+000   -50.820   -50.888    -0.068

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite       -10.14  -14.50   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.56  -17.94   -1.38  As2O3
Artinite         -1.14    8.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -55.78  -47.55    8.23  As2O5
As2S3(am)       -24.03  -68.93  -44.90  As2S3
As_native        -3.25  -15.78  -12.53  As
Ba3(AsO4)2        6.83  -43.28  -50.11  Ba3(AsO4)2
Barite           -7.06  -17.03   -9.97  BaSO4
Birnessite      -22.94   20.66   43.60  MnO2
Bixbyite        -13.64  -14.25   -0.61  Mn2O3
Brucite           0.64   17.48   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -16.79  -35.70  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.74   -3.60   -2.86  CH4
Claudetite      -16.60  -17.94   -1.34  As2O3
CO2(g)           -8.36   -9.82   -1.47  CO2
Dolomite         -0.41  -17.50  -17.09  CaMg(CO3)2
Dolomite(d)      -0.96  -17.50  -16.54  CaMg(CO3)2
Epsomite        -12.90  -15.04   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.44   -5.48   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.47    7.75   20.22  Fe3(OH)8
FeS(ppt)         -3.33   -7.25   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite        -15.20  -60.24  -45.03  Fe3S4
Gypsum           -9.92  -14.50   -4.58  CaSO4:2H2O
H2(g)            -4.54   -7.69   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -9.06  -10.05   -1.00  H2S
Halite           -9.28   -7.70    1.58  NaCl



Hausmannite      -8.14   52.89   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -5.57  -35.54  -29.97  CaMg3(CO3)4
Hydromagnesite   -9.83  -18.60   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -53.26  -63.09   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -52.67  -61.88   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -55.54  -60.82   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -62.67  -68.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -2.60   -7.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -0.99   -9.02   -8.03  MgCO3
Magnetite         4.01    7.75    3.74  Fe3O4
Manganite        -6.95   18.39   25.34  MnOOH
Melanterite     -20.57  -22.78   -2.21  FeSO4:7H2O
Mirabilite      -16.95  -18.06   -1.11  Na2SO4:10H2O
Mn2(SO4)3      -106.12 -111.84   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -12.72  -41.43  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.47  -13.76    2.71  MnCl2:4H2O
MnS(Green)       -4.68   -0.88    3.80  MnS
MnSO4           -19.08  -16.41    2.67  MnSO4
Nahcolite        -8.39   -8.94   -0.55  NaHCO3
Natron          -10.72  -12.03   -1.31  Na2CO3:10H2O
Nesquehonite     -3.40   -9.02   -5.62  MgCO3:3H2O
Nsutite         -21.91   20.66   42.56  MnO2
O2(g)           -74.10  -77.00   -2.89  O2
Orpiment        -22.63  -68.93  -46.30  As2S3
Portlandite      -4.78   18.02   22.80  Ca(OH)2
Pyrite           -1.22  -19.70  -18.48  FeS2
Pyrochroite       0.91   16.11   15.20  Mn(OH)2
Pyrolusite      -20.72   20.66   41.38  MnO2
Realgar          -8.29  -28.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.64  -45.89  -20.25  FeAsO4:2H2O
Siderite         -5.87  -16.76  -10.89  FeCO3
Siderite(d)(3)   -6.31  -16.76  -10.45  FeCO3
Sulfur          -10.35  -25.37  -15.03  S
Thenardite      -17.88  -18.06   -0.18  Na2SO4
Thermonatrite   -12.16  -12.03    0.13  Na2CO3:H2O
Trona           -20.18  -20.98   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.45  -11.01   -8.56  BaCO3

Reaction step 11.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000



H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -23.30   20.31   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  1.000e-001  3.144e-005
Goethite             0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.176e-007
Manganite           -7.34   18.00   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.325e-003  2.325e-003
Siderite(d)(3)      -5.92  -16.37  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.24  -10.80   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.555e-006  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.057e-006       0.997  1.057e-006      -5.976
Hfo_sO-          2.591e-009       0.002  2.591e-009      -8.587
Hfo_sOHCa+2      3.145e-010       0.000  3.145e-010      -9.502
Hfo_sOH          3.441e-011       0.000  3.441e-011     -10.463
Hfo_sOHBa+2      4.676e-012       0.000  4.676e-012     -11.330
Hfo_sOFe+        3.123e-013       0.000  3.123e-013     -12.505
Hfo_sOH2+        1.047e-014       0.000  1.047e-014     -13.980

Hfo           
 8.555e-006  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wO-          1.733e-005       0.409  1.733e-005      -4.761
Hfo_wOMg+        1.718e-005       0.405  1.718e-005      -4.765
Hfo_wOMn+        5.618e-006       0.132  5.618e-006      -5.250
Hfo_wOCa+        2.040e-006       0.048  2.040e-006      -5.690
Hfo_wOH          2.302e-007       0.005  2.302e-007      -6.638
Hfo_wOHAsO4-3    4.473e-009       0.000  4.472e-009      -8.349
Hfo_wOFeOH       3.362e-009       0.000  3.362e-009      -8.473
Hfo_wOBa+        4.385e-010       0.000  4.385e-010      -9.358
Hfo_wH2AsO3      8.118e-011       0.000  8.118e-011     -10.091
Hfo_wOH2+        7.003e-011       0.000  7.003e-011     -10.155
Hfo_wOFe+        1.949e-011       0.000  1.949e-011     -10.710
Hfo_wOHSO4-2     5.347e-017       0.000  5.346e-017     -16.272
Hfo_wHAsO4-      9.269e-018       0.000  9.269e-018     -17.033
Hfo_wSO4-        8.153e-021       0.000  8.153e-021     -20.089
Hfo_wH2AsO4      9.126e-023       0.000  9.126e-023     -22.040

Mno           
-2.463e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.386e-028       0.000  1.386e-028     -27.858
Mno_O3-2         1.218e-028       0.000  1.218e-028     -27.914
Mno_O3Ca         8.603e-030       0.000  8.603e-030     -29.065
Mno_O3Na-        2.715e-030       0.000  2.715e-030     -29.566



Mno_O3Mg         1.549e-030       0.000  1.549e-030     -29.810
Mno_O3Ba         8.700e-031       0.000  8.700e-031     -30.060
Mno_O3H-         6.542e-034       0.000  6.542e-034     -33.184
Mno_O3HMn+       2.971e-034       0.000  2.971e-034     -33.527
Mno_O3HCa+       1.609e-035       0.000  1.609e-035     -34.794
Mno_O3HBa+       2.910e-036       0.000  2.910e-036     -35.536
Mno_O3HMg+       1.962e-036       0.000  1.962e-036     -35.707
Mno_O3HNa        1.361e-036       0.000  1.361e-036     -35.866
Mno_O3H2         2.639e-042       0.000  2.639e-042     -41.579
Mno_O3H3+        2.849e-051       0.000  2.849e-051     -50.545
Mno_O3H3Cl       7.474e-054       0.000  7.474e-054     -53.126

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.590e-008  6.591e-008
Ba               5.530e-007  5.530e-007
C                4.104e-004  4.105e-004
Ca               1.194e-004  1.194e-004
Cl               9.873e-005  9.873e-005
Fe               7.906e-011  7.906e-011
K                1.893e-005  1.893e-005
Mg               6.607e-005  6.607e-005
Mn               6.688e-006  6.688e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =  10.807      Charge balance
                                       pe  =  -8.501      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.011e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  8.743e-004
                       Total CO2 (mol/kg)  =  6.107e-005
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.505e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -22.98
                               Iterations  =  49
                                  Total H  = 1.110173e+002
                                  Total O  = 5.550848e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.649e-004  6.415e-004    -3.177    -3.193    -0.016
   H+                    1.615e-011  1.560e-011   -10.792   -10.807    -0.015
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           6.590e-008
   H2AsO3-               6.452e-008  6.225e-008    -7.190    -7.206    -0.016
   H3AsO3                1.372e-009  1.372e-009    -8.863    -8.863     0.000
   HAsO3-2               9.185e-012  7.960e-012   -11.037   -11.099    -0.062
   AsS(OH)(HS)-          2.759e-014  2.662e-014   -13.559   -13.575    -0.016
   AsO3-3                1.405e-016  1.018e-016   -15.852   -15.992    -0.140
   H4AsO3+               1.099e-020  1.061e-020   -19.959   -19.974    -0.016
   As3S4(HS)2-           0.000e+000  0.000e+000   -44.123   -44.138    -0.016
As(5)           4.817e-012
   HAsO4-2               4.111e-012  3.562e-012   -11.386   -11.448    -0.062
   AsO4-3                7.053e-013  5.111e-013   -12.152   -12.292    -0.140
   H2AsO4-               8.327e-016  8.035e-016   -15.079   -15.095    -0.016
   H3AsO4                2.501e-024  2.502e-024   -23.602   -23.602     0.000
Ba              5.530e-007
   Ba+2                  5.436e-007  4.711e-007    -6.265    -6.327    -0.062



   BaCO3                 8.231e-009  8.233e-009    -8.085    -8.084     0.000
   BaOH+                 1.060e-009  1.023e-009    -8.975    -8.990    -0.016
   BaHCO3+               5.268e-011  5.083e-011   -10.278   -10.294    -0.016
   BaSO4                 8.893e-015  8.895e-015   -14.051   -14.051     0.000
C(-4)           3.494e-004
   CH4                   3.494e-004  3.495e-004    -3.457    -3.457     0.000
C(4)            6.107e-005
   CO3-2                 3.896e-005  3.383e-005    -4.409    -4.471    -0.061
   HCO3-                 1.166e-005  1.126e-005    -4.933    -4.949    -0.015
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgCO3                 1.497e-006  1.497e-006    -5.825    -5.825     0.000
   NaCO3-                1.373e-007  1.325e-007    -6.862    -6.878    -0.016
   CaHCO3+               1.457e-008  1.406e-008    -7.837    -7.852    -0.016
   BaCO3                 8.231e-009  8.233e-009    -8.085    -8.084     0.000
   MgHCO3+               6.331e-009  6.108e-009    -8.199    -8.214    -0.016
   NaHCO3                1.331e-009  1.331e-009    -8.876    -8.876     0.000
   MnHCO3+               1.252e-009  1.208e-009    -8.902    -8.918    -0.016
   CO2                   3.948e-010  3.949e-010    -9.404    -9.404     0.000
   BaHCO3+               5.268e-011  5.083e-011   -10.278   -10.294    -0.016
   FeCO3                 1.024e-012  1.024e-012   -11.990   -11.990     0.000
   FeHCO3+               1.472e-015  1.420e-015   -14.832   -14.848    -0.016
Ca              1.194e-004
   Ca+2                  1.128e-004  9.793e-005    -3.948    -4.009    -0.061
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaOH+                 1.079e-006  1.042e-006    -5.967    -5.982    -0.016
   CaHCO3+               1.457e-008  1.406e-008    -7.837    -7.852    -0.016
   CaSO4                 7.359e-013  7.361e-013   -12.133   -12.133     0.000
   CaHSO4+               6.974e-023  6.729e-023   -22.157   -22.172    -0.016
Cl              9.873e-005
   Cl-                   9.873e-005  9.524e-005    -4.006    -4.021    -0.016
   MnCl+                 4.843e-010  4.673e-010    -9.315    -9.330    -0.016
   MnCl2                 1.942e-014  1.943e-014   -13.712   -13.712     0.000
   FeCl+                 1.720e-016  1.659e-016   -15.765   -15.780    -0.016
   MnCl3-                5.281e-019  5.096e-019   -18.277   -18.293    -0.016
   FeCl+2                1.261e-036  1.093e-036   -35.899   -35.961    -0.062
   FeCl2+                4.818e-040  4.649e-040   -39.317   -39.333    -0.016
   FeCl3                 0.000e+000  0.000e+000   -44.354   -44.354     0.000
Fe(2)           7.736e-011
   Fe(OH)3-              3.442e-011  3.321e-011   -10.463   -10.479    -0.016
   FeOH+                 2.651e-011  2.558e-011   -10.577   -10.592    -0.016
   Fe(OH)2               1.395e-011  1.395e-011   -10.856   -10.855     0.000
   Fe+2                  1.456e-012  1.262e-012   -11.837   -11.899    -0.062
   FeCO3                 1.024e-012  1.024e-012   -11.990   -11.990     0.000
   FeHCO3+               1.472e-015  1.420e-015   -14.832   -14.848    -0.016
   Fe(HS)2               1.281e-015  1.281e-015   -14.893   -14.892     0.000
   FeCl+                 1.720e-016  1.659e-016   -15.765   -15.780    -0.016
   Fe(HS)3-              1.543e-019  1.489e-019   -18.812   -18.827    -0.016
   FeSO4                 8.453e-021  8.455e-021   -20.073   -20.073     0.000
   FeHSO4+               8.988e-031  8.672e-031   -30.046   -30.062    -0.016
Fe(3)           1.696e-012
   Fe(OH)4-              1.668e-012  1.610e-012   -11.778   -11.793    -0.016
   Fe(OH)3               2.754e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.458e-018  3.336e-018   -17.461   -17.477    -0.016
   FeOH+2                1.814e-025  1.572e-025   -24.741   -24.804    -0.062
   Fe+3                  5.244e-034  3.800e-034   -33.280   -33.420    -0.140
   FeCl+2                1.261e-036  1.093e-036   -35.899   -35.961    -0.062
   FeCl2+                4.818e-040  4.649e-040   -39.317   -39.333    -0.016
   FeSO4+                1.627e-040  1.569e-040   -39.789   -39.804    -0.016
   FeCl3                 0.000e+000  0.000e+000   -44.354   -44.354     0.000
   Fe2(OH)2+4            0.000e+000  0.000e+000   -47.928   -48.177    -0.249
   Fe(SO4)2-             0.000e+000  0.000e+000   -48.873   -48.888    -0.016
   FeHSO4+2              0.000e+000  0.000e+000   -50.121   -50.183    -0.062
   Fe3(OH)4+5            0.000e+000  0.000e+000   -62.945   -63.334    -0.389
H(0)            3.468e-008
   H2                    1.734e-008  1.734e-008    -7.761    -7.761     0.000
K               1.893e-005



   K+                    1.893e-005  1.826e-005    -4.723    -4.739    -0.016
   KSO4-                 5.009e-015  4.833e-015   -14.300   -14.316    -0.016
Mg              6.607e-005
   Mg+2                  5.338e-005  4.638e-005    -4.273    -4.334    -0.061
   MgOH+                 1.118e-005  1.079e-005    -4.951    -4.967    -0.016
   MgCO3                 1.497e-006  1.497e-006    -5.825    -5.825     0.000
   MgHCO3+               6.331e-009  6.108e-009    -8.199    -8.214    -0.016
   MgSO4                 4.095e-013  4.096e-013   -12.388   -12.388     0.000
Mn(2)           6.688e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 2.056e-006  1.984e-006    -5.687    -5.703    -0.016
   Mn+2                  1.390e-006  1.204e-006    -5.857    -5.919    -0.062
   Mn(OH)3-              5.206e-009  5.023e-009    -8.283    -8.299    -0.016
   MnHCO3+               1.252e-009  1.208e-009    -8.902    -8.918    -0.016
   MnCl+                 4.843e-010  4.673e-010    -9.315    -9.330    -0.016
   MnCl2                 1.942e-014  1.943e-014   -13.712   -13.712     0.000
   MnSO4                 8.066e-015  8.068e-015   -14.093   -14.093     0.000
   MnCl3-                5.281e-019  5.096e-019   -18.277   -18.293    -0.016
Mn(3)           1.619e-040
   Mn+3                  1.619e-040  1.173e-040   -39.791   -39.931    -0.140
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -71.848   -71.911    -0.062
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -89.780   -89.796    -0.016
Na              2.181e-004
   Na+                   2.179e-004  2.103e-004    -3.662    -3.677    -0.015
   NaCO3-                1.373e-007  1.325e-007    -6.862    -6.878    -0.016
   NaHCO3                1.331e-009  1.331e-009    -8.876    -8.876     0.000
   NaSO4-                4.116e-014  3.971e-014   -13.386   -13.401    -0.016
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -76.858   -76.858     0.000
S(-2)           2.082e-004
   S5-2                  1.984e-005  1.738e-005    -4.702    -4.760    -0.058
   S4-2                  1.161e-005  1.014e-005    -4.935    -4.994    -0.059
   S6-2                  1.025e-005  8.995e-006    -4.989    -5.046    -0.057
   HS-                   1.106e-006  1.067e-006    -5.956    -5.972    -0.016
   S-2                   9.532e-009  8.261e-009    -8.021    -8.083    -0.062
   S3-2                  4.100e-009  3.573e-009    -8.387    -8.447    -0.060
   S2-2                  2.332e-010  2.028e-010    -9.632    -9.693    -0.061
   H2S                   1.456e-010  1.456e-010    -9.837    -9.837     0.000
   AsS(OH)(HS)-          2.759e-014  2.662e-014   -13.559   -13.575    -0.016
   Fe(HS)2               1.281e-015  1.281e-015   -14.893   -14.892     0.000
   Fe(HS)3-              1.543e-019  1.489e-019   -18.812   -18.827    -0.016
   As3S4(HS)2-           0.000e+000  0.000e+000   -44.123   -44.138    -0.016
S(6)            4.462e-011
   SO4-2                 4.342e-011  3.767e-011   -10.362   -10.424    -0.062
   CaSO4                 7.359e-013  7.361e-013   -12.133   -12.133     0.000
   MgSO4                 4.095e-013  4.096e-013   -12.388   -12.388     0.000
   NaSO4-                4.116e-014  3.971e-014   -13.386   -13.401    -0.016
   BaSO4                 8.893e-015  8.895e-015   -14.051   -14.051     0.000
   MnSO4                 8.066e-015  8.068e-015   -14.093   -14.093     0.000
   KSO4-                 5.009e-015  4.833e-015   -14.300   -14.316    -0.016
   HSO4-                 5.924e-020  5.715e-020   -19.227   -19.243    -0.016
   FeSO4                 8.453e-021  8.455e-021   -20.073   -20.073     0.000
   CaHSO4+               6.974e-023  6.729e-023   -22.157   -22.172    -0.016
   FeHSO4+               8.988e-031  8.672e-031   -30.046   -30.062    -0.016
   FeSO4+                1.627e-040  1.569e-040   -39.789   -39.804    -0.016
   Fe(SO4)2-             0.000e+000  0.000e+000   -48.873   -48.888    -0.016
   FeHSO4+2              0.000e+000  0.000e+000   -50.121   -50.183    -0.062

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite       -10.07  -14.43   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.35  -17.73   -1.38  As2O3



Artinite         -1.12    8.48    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -55.43  -47.20    8.23  As2O5
As2S3(am)       -23.16  -68.06  -44.90  As2S3
As_native        -3.25  -15.78  -12.53  As
Ba3(AsO4)2        6.55  -43.56  -50.11  Ba3(AsO4)2
Barite           -6.78  -16.75   -9.97  BaSO4
Birnessite      -23.30   20.31   43.60  MnO2
Bixbyite        -14.41  -15.02   -0.61  Mn2O3
Brucite           0.44   17.28   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -17.71  -36.61  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.60   -3.46   -2.86  CH4
Claudetite      -16.39  -17.73   -1.34  As2O3
CO2(g)           -7.94   -9.40   -1.47  CO2
Dolomite         -0.19  -17.28  -17.09  CaMg(CO3)2
Dolomite(d)      -0.74  -17.28  -16.54  CaMg(CO3)2
Epsomite        -12.62  -14.76   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.41   -5.45   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.51    7.71   20.22  Fe3(OH)8
FeS(ppt)         -3.15   -7.06   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite        -14.36  -59.40  -45.03  Fe3S4
Gypsum           -9.85  -14.43   -4.58  CaSO4:2H2O
H2(g)            -4.61   -7.76   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -8.84   -9.84   -1.00  H2S
Halite           -9.28   -7.70    1.58  NaCl
Hausmannite      -9.34   51.69   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -4.93  -34.89  -29.97  CaMg3(CO3)4
Hydromagnesite   -9.18  -17.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -52.36  -62.19   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -51.80  -61.01   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -54.67  -59.95   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -61.69  -67.08   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -2.42   -7.06   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -0.78   -8.80   -8.03  MgCO3
Magnetite         3.98    7.71    3.74  Fe3O4
Manganite        -7.34   18.00   25.34  MnOOH
Melanterite     -20.11  -22.32   -2.21  FeSO4:7H2O
Mirabilite      -16.66  -17.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3      -105.42 -111.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -13.63  -42.34  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.67  -13.96    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -19.01  -16.34    2.67  MnSO4
Nahcolite        -8.08   -8.63   -0.55  NaHCO3
Natron          -10.51  -11.83   -1.31  Na2CO3:10H2O
Nesquehonite     -3.18   -8.80   -5.62  MgCO3:3H2O
Nsutite         -22.26   20.31   42.56  MnO2
O2(g)           -73.97  -76.86   -2.89  O2
Orpiment        -21.76  -68.06  -46.30  As2S3
Portlandite      -5.20   17.60   22.80  Ca(OH)2
Pyrite           -0.75  -19.23  -18.48  FeS2
Pyrochroite       0.49   15.69   15.20  Mn(OH)2
Pyrolusite      -21.07   20.31   41.38  MnO2
Realgar          -8.00  -27.95  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.46  -45.71  -20.25  FeAsO4:2H2O
Siderite         -5.48  -16.37  -10.89  FeCO3
Siderite(d)(3)   -5.92  -16.37  -10.45  FeCO3
Sulfur          -10.06  -25.09  -15.03  S
Thenardite      -17.60  -17.78   -0.18  Na2SO4
Thermonatrite   -11.95  -11.83    0.13  Na2CO3:H2O



Trona           -19.66  -20.45   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.24  -10.80   -8.56  BaCO3

Reaction step 12.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

WARNING: Maximum iterations exceeded, 1000

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying diagonal scaling ...

WARNING: Maximum iterations exceeded, 1000

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying reduced tolerance 1e-016 ...

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -23.71   19.89   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  1.001e-001  8.164e-005
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.166e-007
Manganite           -7.80   17.54   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.329e-003  2.329e-003
Siderite(d)(3)      -5.46  -15.91  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.99  -10.56   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 5.831e-006  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.055e-006       0.995  1.055e-006      -5.977
Hfo_sO-          4.518e-009       0.004  4.518e-009      -8.345



Hfo_sOHCa+2      4.289e-010       0.000  4.289e-010      -9.368
Hfo_sOH          8.199e-011       0.000  8.199e-011     -10.086
Hfo_sOHBa+2      1.112e-011       0.000  1.112e-011     -10.954
Hfo_sOFe+        9.051e-013       0.000  9.051e-013     -12.043
Hfo_sOH2+        3.409e-014       0.000  3.409e-014     -13.467

Hfo           
 5.831e-006  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMg+        1.871e-005       0.441  1.871e-005      -4.728
Hfo_wO-          1.864e-005       0.439  1.864e-005      -4.730
Hfo_wOMn+        3.458e-006       0.082  3.458e-006      -5.461
Hfo_wOCa+        1.256e-006       0.030  1.256e-006      -5.901
Hfo_wOH          3.382e-007       0.008  3.382e-007      -6.471
Hfo_wOHAsO4-3    4.416e-009       0.000  4.416e-009      -8.355
Hfo_wOFeOH       4.398e-009       0.000  4.398e-009      -8.357
Hfo_wOBa+        4.705e-010       0.000  4.705e-010      -9.327
Hfo_wH2AsO3      1.621e-010       0.000  1.621e-010      -9.790
Hfo_wOH2+        1.406e-010       0.000  1.406e-010      -9.852
Hfo_wOFe+        3.484e-011       0.000  3.484e-011     -10.458
Hfo_wOHSO4-2     2.004e-016       0.000  2.004e-016     -15.698
Hfo_wHAsO4-      1.709e-017       0.000  1.709e-017     -16.767
Hfo_wSO4-        4.177e-020       0.000  4.177e-020     -19.379
Hfo_wH2AsO4      2.299e-022       0.000  2.299e-022     -21.638

Mno           
-1.282e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         6.338e-029       0.000  6.338e-029     -28.198
Mno_O3Mn         4.130e-029       0.000  4.130e-029     -28.384
Mno_O3Ca         2.563e-030       0.000  2.563e-030     -29.591
Mno_O3Na-        1.415e-030       0.000  1.415e-030     -29.849
Mno_O3Mg         8.167e-031       0.000  8.166e-031     -30.088
Mno_O3Ba         4.518e-031       0.000  4.518e-031     -30.345
Mno_O3H-         4.653e-034       0.000  4.653e-034     -33.332
Mno_O3HMn+       1.210e-034       0.000  1.210e-034     -33.917
Mno_O3HCa+       6.549e-036       0.000  6.548e-036     -35.184
Mno_O3HBa+       2.065e-036       0.000  2.065e-036     -35.685
Mno_O3HMg+       1.413e-036       0.000  1.413e-036     -35.850
Mno_O3HNa        9.695e-037       0.000  9.695e-037     -36.013
Mno_O3H2         2.565e-042       0.000  2.565e-042     -41.591
Mno_O3H3+        3.784e-051       0.000  3.784e-051     -50.422
Mno_O3H3Cl       9.948e-054       0.000  9.948e-054     -53.002

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.588e-008  6.588e-008
Ba               5.530e-007  5.530e-007
C                5.563e-004  5.563e-004
Ca               7.003e-005  7.003e-005
Cl               9.873e-005  9.873e-005
Fe               7.359e-011  7.359e-011
K                1.893e-005  1.893e-005
Mg               6.454e-005  6.454e-005
Mn               4.886e-006  4.886e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004



----------------------------Description of solution----------------------------

                                       pH  =  10.671      Charge balance
                                       pe  =  -8.315      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.862e-004
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.661e-004
                       Total CO2 (mol/kg)  =  1.070e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.478e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -26.42
                               Iterations  =  83
                                  Total H  = 1.110177e+002
                                  Total O  = 5.550852e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.855e-004  4.695e-004    -3.314    -3.328    -0.015
   H+                    2.202e-011  2.132e-011   -10.657   -10.671    -0.014
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           6.588e-008
   H2AsO3-               6.400e-008  6.189e-008    -7.194    -7.208    -0.015
   H3AsO3                1.864e-009  1.864e-009    -8.730    -8.730     0.000
   HAsO3-2               6.624e-012  5.791e-012   -11.179   -11.237    -0.058
   AsS(OH)(HS)-          9.650e-014  9.331e-014   -13.015   -13.030    -0.015
   AsO3-3                7.332e-017  5.419e-017   -16.135   -16.266    -0.131
   H4AsO3+               2.037e-020  1.969e-020   -19.691   -19.706    -0.015
   As3S4(HS)2-           0.000e+000  0.000e+000   -42.218   -42.232    -0.015
As(5)           4.207e-012
   HAsO4-2               3.741e-012  3.271e-012   -11.427   -11.485    -0.058
   AsO4-3                4.647e-013  3.434e-013   -12.333   -12.464    -0.131
   H2AsO4-               1.043e-015  1.008e-015   -14.982   -14.996    -0.015
   H3AsO4                4.288e-024  4.289e-024   -23.368   -23.368     0.000
Ba              5.530e-007
   Ba+2                  5.377e-007  4.701e-007    -6.269    -6.328    -0.058
   BaCO3                 1.435e-008  1.435e-008    -7.843    -7.843     0.000
   BaOH+                 7.725e-010  7.470e-010    -9.112    -9.127    -0.015
   BaHCO3+               1.252e-010  1.211e-010    -9.902    -9.917    -0.015
   BaSO4                 2.264e-014  2.264e-014   -13.645   -13.645     0.000
C(-4)           4.493e-004
   CH4                   4.493e-004  4.494e-004    -3.347    -3.347     0.000
C(4)            1.070e-004
   CO3-2                 6.748e-005  5.910e-005    -4.171    -4.228    -0.058
   HCO3-                 2.778e-005  2.687e-005    -4.556    -4.571    -0.014
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgCO3                 2.648e-006  2.649e-006    -5.577    -5.577     0.000
   NaCO3-                2.398e-007  2.318e-007    -6.620    -6.635    -0.015
   CaHCO3+               1.987e-008  1.921e-008    -7.702    -7.716    -0.015
   MgHCO3+               1.527e-008  1.477e-008    -7.816    -7.831    -0.015
   BaCO3                 1.435e-008  1.435e-008    -7.843    -7.843     0.000
   NaHCO3                3.183e-009  3.183e-009    -8.497    -8.497     0.000
   MnHCO3+               1.707e-009  1.651e-009    -8.768    -8.782    -0.015
   CO2                   1.288e-009  1.288e-009    -8.890    -8.890     0.000
   BaHCO3+               1.252e-010  1.211e-010    -9.902    -9.917    -0.015
   FeCO3                 2.973e-012  2.974e-012   -11.527   -11.527     0.000
   FeHCO3+               5.829e-015  5.637e-015   -14.234   -14.249    -0.015
Ca              7.003e-005
   Ca+2                  6.401e-005  5.605e-005    -4.194    -4.251    -0.058
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaOH+                 4.512e-007  4.363e-007    -6.346    -6.360    -0.015
   CaHCO3+               1.987e-008  1.921e-008    -7.702    -7.716    -0.015



   CaSO4                 1.075e-012  1.075e-012   -11.969   -11.969     0.000
   CaHSO4+               1.389e-022  1.343e-022   -21.857   -21.872    -0.015
Cl              9.873e-005
   Cl-                   9.873e-005  9.545e-005    -4.006    -4.020    -0.015
   MnCl+                 2.772e-010  2.680e-010    -9.557    -9.572    -0.015
   MnCl2                 1.117e-014  1.117e-014   -13.952   -13.952     0.000
   FeCl+                 2.858e-016  2.764e-016   -15.544   -15.558    -0.015
   MnCl3-                3.036e-019  2.936e-019   -18.518   -18.532    -0.015
   FeCl+2                3.197e-036  2.795e-036   -35.495   -35.554    -0.058
   FeCl2+                1.232e-039  1.192e-039   -38.909   -38.924    -0.015
   FeCl3                 0.000e+000  0.000e+000   -43.944   -43.944     0.000
Fe(2)           7.235e-011
   FeOH+                 3.217e-011  3.111e-011   -10.493   -10.507    -0.015
   Fe(OH)3-              2.238e-011  2.164e-011   -10.650   -10.665    -0.015
   Fe(OH)2               1.242e-011  1.242e-011   -10.906   -10.906     0.000
   FeCO3                 2.973e-012  2.974e-012   -11.527   -11.527     0.000
   Fe+2                  2.399e-012  2.098e-012   -11.620   -11.678    -0.058
   FeHCO3+               5.829e-015  5.637e-015   -14.234   -14.249    -0.015
   Fe(HS)2               4.020e-015  4.021e-015   -14.396   -14.396     0.000
   FeCl+                 2.858e-016  2.764e-016   -15.544   -15.558    -0.015
   Fe(HS)3-              6.641e-019  6.421e-019   -18.178   -18.192    -0.015
   FeSO4                 3.585e-020  3.585e-020   -19.446   -19.445     0.000
   FeHSO4+               5.197e-030  5.025e-030   -29.284   -29.299    -0.015
Fe(3)           1.246e-012
   Fe(OH)4-              1.218e-012  1.178e-012   -11.914   -11.929    -0.015
   Fe(OH)3               2.754e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.714e-018  4.559e-018   -17.327   -17.341    -0.015
   FeOH+2                3.358e-025  2.936e-025   -24.474   -24.532    -0.058
   Fe+3                  1.312e-033  9.695e-034   -32.882   -33.013    -0.131
   FeCl+2                3.197e-036  2.795e-036   -35.495   -35.554    -0.058
   FeCl2+                1.232e-039  1.192e-039   -38.909   -38.924    -0.015
   FeSO4+                1.057e-039  1.022e-039   -38.976   -38.991    -0.015
   FeCl3                 0.000e+000  0.000e+000   -43.944   -43.944     0.000
   Fe2(OH)2+4            0.000e+000  0.000e+000   -47.401   -47.635    -0.233
   Fe(SO4)2-             0.000e+000  0.000e+000   -47.653   -47.668    -0.015
   FeHSO4+2              0.000e+000  0.000e+000   -49.176   -49.234    -0.058
   Fe3(OH)4+5            0.000e+000  0.000e+000   -62.291   -62.656    -0.365
H(0)            2.748e-008
   H2                    1.374e-008  1.374e-008    -7.862    -7.862     0.000
K               1.893e-005
   K+                    1.893e-005  1.830e-005    -4.723    -4.738    -0.015
   KSO4-                 1.278e-014  1.236e-014   -13.894   -13.908    -0.015
Mg              6.454e-005
   Mg+2                  5.361e-005  4.697e-005    -4.271    -4.328    -0.057
   MgOH+                 8.271e-006  7.998e-006    -5.082    -5.097    -0.015
   MgCO3                 2.648e-006  2.649e-006    -5.577    -5.577     0.000
   MgHCO3+               1.527e-008  1.477e-008    -7.816    -7.831    -0.015
   MgSO4                 1.058e-012  1.058e-012   -11.975   -11.975     0.000
Mn(2)           4.886e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 8.593e-007  8.309e-007    -6.066    -6.080    -0.015
   Mn+2                  7.885e-007  6.893e-007    -6.103    -6.162    -0.058
   MnHCO3+               1.707e-009  1.651e-009    -8.768    -8.782    -0.015
   Mn(OH)3-              1.165e-009  1.127e-009    -8.934    -8.948    -0.015
   MnCl+                 2.772e-010  2.680e-010    -9.557    -9.572    -0.015
   MnSO4                 1.178e-014  1.178e-014   -13.929   -13.929     0.000
   MnCl2                 1.117e-014  1.117e-014   -13.952   -13.952     0.000
   MnCl3-                3.036e-019  2.936e-019   -18.518   -18.532    -0.015
Mn(3)           1.395e-040
   Mn+3                  1.395e-040  1.031e-040   -39.855   -39.987    -0.131
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -72.435   -72.493    -0.058
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -90.178   -90.192    -0.015
Na              2.181e-004
   Na+                   2.178e-004  2.107e-004    -3.662    -3.676    -0.015
   NaCO3-                2.398e-007  2.318e-007    -6.620    -6.635    -0.015



   NaHCO3                3.183e-009  3.183e-009    -8.497    -8.497     0.000
   NaSO4-                1.049e-013  1.015e-013   -12.979   -12.994    -0.015
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -76.656   -76.656     0.000
S(-2)           2.082e-004
   S5-2                  1.980e-005  1.748e-005    -4.703    -4.758    -0.054
   S4-2                  1.158e-005  1.020e-005    -4.936    -4.992    -0.055
   S6-2                  1.023e-005  9.046e-006    -4.990    -5.044    -0.053
   HS-                   1.517e-006  1.467e-006    -5.819    -5.834    -0.015
   S-2                   9.502e-009  8.307e-009    -8.022    -8.081    -0.058
   S3-2                  4.090e-009  3.593e-009    -8.388    -8.445    -0.056
   H2S                   2.734e-010  2.734e-010    -9.563    -9.563     0.000
   S2-2                  2.325e-010  2.039e-010    -9.634    -9.691    -0.057
   AsS(OH)(HS)-          9.650e-014  9.331e-014   -13.015   -13.030    -0.015
   Fe(HS)2               4.020e-015  4.021e-015   -14.396   -14.396     0.000
   Fe(HS)3-              6.641e-019  6.421e-019   -18.178   -18.192    -0.015
   As3S4(HS)2-           0.000e+000  0.000e+000   -42.218   -42.232    -0.015
S(6)            1.121e-010
   SO4-2                 1.098e-010  9.611e-011    -9.959   -10.017    -0.058
   CaSO4                 1.075e-012  1.075e-012   -11.969   -11.969     0.000
   MgSO4                 1.058e-012  1.058e-012   -11.975   -11.975     0.000
   NaSO4-                1.049e-013  1.015e-013   -12.979   -12.994    -0.015
   BaSO4                 2.264e-014  2.264e-014   -13.645   -13.645     0.000
   KSO4-                 1.278e-014  1.236e-014   -13.894   -13.908    -0.015
   MnSO4                 1.178e-014  1.178e-014   -13.929   -13.929     0.000
   HSO4-                 2.061e-019  1.992e-019   -18.686   -18.701    -0.015
   FeSO4                 3.585e-020  3.585e-020   -19.446   -19.445     0.000
   CaHSO4+               1.389e-022  1.343e-022   -21.857   -21.872    -0.015
   FeHSO4+               5.197e-030  5.025e-030   -29.284   -29.299    -0.015
   FeSO4+                1.057e-039  1.022e-039   -38.976   -38.991    -0.015
   Fe(SO4)2-             0.000e+000  0.000e+000   -47.653   -47.668    -0.015
   FeHSO4+2              0.000e+000  0.000e+000   -49.176   -49.234    -0.058

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -9.91  -14.27   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.08  -17.46   -1.38  As2O3
Artinite         -1.14    8.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.96  -46.74    8.23  As2O5
As2S3(am)       -22.07  -66.97  -44.90  As2S3
As_native        -3.27  -15.80  -12.53  As
Ba3(AsO4)2        6.20  -43.91  -50.11  Ba3(AsO4)2
Barite           -6.37  -16.35   -9.97  BaSO4
Birnessite      -23.71   19.89   43.60  MnO2
Bixbyite        -15.34  -15.95   -0.61  Mn2O3
Brucite           0.17   17.01   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -18.78  -37.68  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.49   -3.35   -2.86  CH4
Claudetite      -16.12  -17.46   -1.34  As2O3
CO2(g)           -7.42   -8.89   -1.47  CO2
Dolomite          0.05  -17.04  -17.09  CaMg(CO3)2
Dolomite(d)      -0.50  -17.04  -16.54  CaMg(CO3)2
Epsomite        -12.21  -14.35   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.37   -5.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.56    7.66   20.22  Fe3(OH)8
FeS(ppt)         -2.93   -6.84   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite        -13.32  -58.36  -45.03  Fe3S4
Gypsum           -9.69  -14.27   -4.58  CaSO4:2H2O
H2(g)            -4.71   -7.86   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -8.57   -9.56   -1.00  H2S



Halite           -9.28   -7.70    1.58  NaCl
Hausmannite     -10.78   50.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -4.18  -34.15  -29.97  CaMg3(CO3)4
Hydromagnesite   -8.45  -17.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -51.11  -60.94   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -50.58  -59.79   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -53.44  -58.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -60.33  -65.72   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -2.19   -6.84   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -0.53   -8.56   -8.03  MgCO3
Magnetite         3.93    7.66    3.74  Fe3O4
Manganite        -7.80   17.54   25.34  MnOOH
Melanterite     -19.49  -21.70   -2.21  FeSO4:7H2O
Mirabilite      -16.26  -17.37   -1.11  Na2SO4:10H2O
Mn2(SO4)3      -104.31 -110.03   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -14.71  -43.41  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.91  -14.20    2.71  MnCl2:4H2O
MnS(Green)       -5.12   -1.32    3.80  MnS
MnSO4           -18.85  -16.18    2.67  MnSO4
Nahcolite        -7.70   -8.25   -0.55  NaHCO3
Natron          -10.27  -11.58   -1.31  Na2CO3:10H2O
Nesquehonite     -2.94   -8.56   -5.62  MgCO3:3H2O
Nsutite         -22.67   19.89   42.56  MnO2
O2(g)           -73.76  -76.66   -2.89  O2
Orpiment        -20.67  -66.97  -46.30  As2S3
Portlandite      -5.71   17.09   22.80  Ca(OH)2
Pyrite           -0.15  -18.63  -18.48  FeS2
Pyrochroite      -0.02   15.18   15.20  Mn(OH)2
Pyrolusite      -21.49   19.89   41.38  MnO2
Realgar          -7.65  -27.59  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.23  -45.48  -20.25  FeAsO4:2H2O
Siderite         -5.02  -15.91  -10.89  FeCO3
Siderite(d)(3)   -5.46  -15.91  -10.45  FeCO3
Sulfur           -9.68  -24.71  -15.03  S
Thenardite      -17.19  -17.37   -0.18  Na2SO4
Thermonatrite   -11.71  -11.58    0.13  Na2CO3:H2O
Trona           -19.03  -19.83   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.99  -10.56   -8.56  BaCO3

Reaction step 13.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -24.13   19.47   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  1.001e-001  1.051e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.150e-007
Manganite           -8.29   17.05   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.331e-003  2.331e-003
Siderite(d)(3)      -4.97  -15.42  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.81  -10.37   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.448e-006  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.052e-006       0.993  1.052e-006      -5.978
Hfo_sO-          6.975e-009       0.007  6.975e-009      -8.156
Hfo_sOHCa+2      6.390e-010       0.001  6.389e-010      -9.195
Hfo_sOH          1.891e-010       0.000  1.891e-010      -9.723
Hfo_sOHBa+2      2.534e-011       0.000  2.534e-011     -10.596
Hfo_sOFe+        2.738e-012       0.000  2.738e-012     -11.563
Hfo_sOH2+        1.174e-013       0.000  1.174e-013     -12.930

Hfo           
 4.448e-006  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMg+        1.950e-005       0.460  1.950e-005      -4.710
Hfo_wO-          1.923e-005       0.454  1.923e-005      -4.716
Hfo_wOMn+        2.305e-006       0.054  2.305e-006      -5.637
Hfo_wOCa+        8.373e-007       0.020  8.373e-007      -6.077
Hfo_wOH          5.214e-007       0.012  5.214e-007      -6.283
Hfo_wOFeOH       5.954e-009       0.000  5.954e-009      -8.225
Hfo_wOHAsO4-3    3.921e-009       0.000  3.921e-009      -8.407
Hfo_wOBa+        4.800e-010       0.000  4.800e-010      -9.319
Hfo_wH2AsO3      3.699e-010       0.000  3.699e-010      -9.432
Hfo_wOH2+        3.238e-010       0.000  3.238e-010      -9.490
Hfo_wOFe+        7.046e-011       0.000  7.045e-011     -10.152
Hfo_wOHSO4-2     8.719e-016       0.000  8.719e-016     -15.060
Hfo_wHAsO4-      3.386e-017       0.000  3.386e-017     -16.470
Hfo_wSO4-        2.714e-019       0.000  2.714e-019     -18.566
Hfo_wH2AsO4      6.803e-022       0.000  6.803e-022     -21.167

Mno           
-5.789e-024  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         2.862e-024       0.000  2.862e-024     -23.543
Mno_O3Mn         1.205e-024       0.000  1.205e-024     -23.919
Mno_O3Ca         7.477e-026       0.000  7.477e-026     -25.126
Mno_O3Na-        6.393e-026       0.000  6.393e-026     -25.194
Mno_O3Mg         3.724e-026       0.000  3.724e-026     -25.429
Mno_O3Ba         2.017e-026       0.000  2.017e-026     -25.695
Mno_O3H-         3.139e-029       0.000  3.139e-029     -28.503
Mno_O3HMn+       5.271e-030       0.000  5.271e-030     -29.278
Mno_O3HCa+       2.854e-031       0.000  2.854e-031     -30.545



Mno_O3HBa+       1.377e-031       0.000  1.377e-031     -30.861
Mno_O3HMg+       9.625e-032       0.000  9.625e-032     -31.017
Mno_O3HNa        6.540e-032       0.000  6.540e-032     -31.184
Mno_O3H2         2.585e-037       0.000  2.585e-037     -36.588
Mno_O3H3+        5.695e-046       0.000  5.695e-046     -45.245
Mno_O3H3Cl       1.498e-048       0.000  1.498e-048     -47.824

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.617e-008  6.617e-008
Ba               5.529e-007  5.529e-007
C                7.309e-004  7.309e-004
Ca               4.702e-005  4.702e-005
Cl               9.873e-005  9.873e-005
Fe               8.082e-011  8.082e-011
K                1.893e-005  1.893e-005
Mg               6.375e-005  6.375e-005
Mn               4.118e-006  4.118e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =  10.497      Charge balance
                                       pe  =  -8.085      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.505e-004
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.155e-004
                       Total CO2 (mol/kg)  =  1.818e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.464e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -28.46
                               Iterations  = 125
                                  Total H  = 1.110181e+002
                                  Total O  = 5.550864e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.248e-004  3.143e-004    -3.488    -3.503    -0.014
   H+                    3.287e-011  3.185e-011   -10.483   -10.497    -0.014
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           6.616e-008
   H2AsO3-               6.340e-008  6.134e-008    -7.198    -7.212    -0.014
   H3AsO3                2.759e-009  2.760e-009    -8.559    -8.559     0.000
   HAsO3-2               4.384e-012  3.843e-012   -11.358   -11.415    -0.057
   AsS(OH)(HS)-          4.744e-013  4.591e-013   -12.324   -12.338    -0.014
   AsO3-3                3.238e-017  2.408e-017   -16.490   -16.618    -0.129
   H4AsO3+               4.500e-020  4.355e-020   -19.347   -19.361    -0.014
   As3S4(HS)2-           1.608e-040  1.556e-040   -39.794   -39.808    -0.014
As(5)           3.478e-012
   HAsO4-2               3.211e-012  2.814e-012   -11.493   -11.551    -0.057
   AsO4-3                2.661e-013  1.978e-013   -12.575   -12.704    -0.129
   H2AsO4-               1.339e-015  1.296e-015   -14.873   -14.888    -0.014
   H3AsO4                8.231e-024  8.233e-024   -23.085   -23.084     0.000
Ba              5.529e-007
   Ba+2                  5.302e-007  4.647e-007    -6.276    -6.333    -0.057
   BaCO3                 2.196e-008  2.196e-008    -7.658    -7.658     0.000
   BaOH+                 5.110e-010  4.944e-010    -9.292    -9.306    -0.014
   BaHCO3+               2.860e-010  2.768e-010    -9.544    -9.558    -0.014
   BaSO4                 6.316e-014  6.317e-014   -13.200   -13.199     0.000
C(-4)           5.491e-004



   CH4                   5.491e-004  5.492e-004    -3.260    -3.260     0.000
C(4)            1.818e-004
   CO3-2                 1.042e-004  9.149e-005    -3.982    -4.039    -0.056
   HCO3-                 6.418e-005  6.213e-005    -4.193    -4.207    -0.014
   CaCO3                 5.549e-006  5.550e-006    -5.256    -5.256     0.000
   MgCO3                 4.140e-006  4.140e-006    -5.383    -5.383     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   NaCO3-                3.709e-007  3.589e-007    -6.431    -6.445    -0.014
   MgHCO3+               3.563e-008  3.448e-008    -7.448    -7.462    -0.014
   CaHCO3+               2.965e-008  2.869e-008    -7.528    -7.542    -0.014
   BaCO3                 2.196e-008  2.196e-008    -7.658    -7.658     0.000
   NaHCO3                7.359e-009  7.361e-009    -8.133    -8.133     0.000
   CO2                   4.448e-009  4.449e-009    -8.352    -8.352     0.000
   MnHCO3+               2.548e-009  2.466e-009    -8.594    -8.608    -0.014
   BaHCO3+               2.860e-010  2.768e-010    -9.544    -9.558    -0.014
   FeCO3                 9.018e-012  9.020e-012   -11.045   -11.045     0.000
   FeHCO3+               2.639e-014  2.554e-014   -13.579   -13.593    -0.014
Ca              4.702e-005
   Ca+2                  4.125e-005  3.621e-005    -4.385    -4.441    -0.057
   CaCO3                 5.549e-006  5.550e-006    -5.256    -5.256     0.000
   CaOH+                 1.950e-007  1.887e-007    -6.710    -6.724    -0.014
   CaHCO3+               2.965e-008  2.869e-008    -7.528    -7.542    -0.014
   CaSO4                 1.959e-012  1.959e-012   -11.708   -11.708     0.000
   CaHSO4+               3.778e-022  3.656e-022   -21.423   -21.437    -0.014
Cl              9.873e-005
   Cl-                   9.873e-005  9.551e-005    -4.006    -4.020    -0.014
   MnCl+                 1.791e-010  1.733e-010    -9.747    -9.761    -0.014
   MnCl2                 7.223e-015  7.224e-015   -14.141   -14.141     0.000
   FeCl+                 5.600e-016  5.419e-016   -15.252   -15.266    -0.014
   MnCl3-                1.964e-019  1.900e-019   -18.707   -18.721    -0.014
   FeCl+2                1.063e-035  9.319e-036   -34.973   -35.031    -0.057
   FeCl2+                4.109e-039  3.976e-039   -38.386   -38.401    -0.014
   FeCl3                 0.000e+000  0.000e+000   -43.421   -43.420     0.000
Fe(2)           7.998e-011
   FeOH+                 4.217e-011  4.081e-011   -10.375   -10.389    -0.014
   Fe(OH)3-              1.315e-011  1.272e-011   -10.881   -10.895    -0.014
   Fe(OH)2               1.090e-011  1.091e-011   -10.962   -10.962     0.000
   FeCO3                 9.018e-012  9.020e-012   -11.045   -11.045     0.000
   Fe+2                  4.689e-012  4.110e-012   -11.329   -11.386    -0.057
   FeHCO3+               2.639e-014  2.554e-014   -13.579   -13.593    -0.014
   Fe(HS)2               1.753e-014  1.753e-014   -13.756   -13.756     0.000
   FeCl+                 5.600e-016  5.419e-016   -15.252   -15.266    -0.014
   Fe(HS)3-              4.315e-018  4.176e-018   -17.365   -17.379    -0.014
   FeSO4                 1.982e-019  1.982e-019   -18.703   -18.703     0.000
   FeHSO4+               4.289e-029  4.150e-029   -28.368   -28.382    -0.014
Fe(3)           8.426e-013
   Fe(OH)4-              8.151e-013  7.887e-013   -12.089   -12.103    -0.014
   Fe(OH)3               2.754e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.037e-018  6.809e-018   -17.153   -17.167    -0.014
   FeOH+2                7.471e-025  6.549e-025   -24.127   -24.184    -0.057
   Fe+3                  4.345e-033  3.231e-033   -32.362   -32.491    -0.129
   FeCl+2                1.063e-035  9.319e-036   -34.973   -35.031    -0.057
   FeSO4+                9.929e-039  9.607e-039   -38.003   -38.017    -0.014
   FeCl2+                4.109e-039  3.976e-039   -38.386   -38.401    -0.014
   FeCl3                 0.000e+000  0.000e+000   -43.421   -43.420     0.000
   Fe(SO4)2-             0.000e+000  0.000e+000   -46.230   -46.244    -0.014
   Fe2(OH)2+4            0.000e+000  0.000e+000   -46.709   -46.938    -0.229
   FeHSO4+2              0.000e+000  0.000e+000   -48.029   -48.087    -0.057
   Fe3(OH)4+5            0.000e+000  0.000e+000   -61.427   -61.785    -0.358
H(0)            2.120e-008
   H2                    1.060e-008  1.060e-008    -7.975    -7.975     0.000
K               1.893e-005
   K+                    1.893e-005  1.831e-005    -4.723    -4.737    -0.014
   KSO4-                 3.606e-014  3.489e-014   -13.443   -13.457    -0.014
Mg              6.375e-005
   Mg+2                  5.399e-005  4.743e-005    -4.268    -4.324    -0.056
   MgOH+                 5.588e-006  5.407e-006    -5.253    -5.267    -0.014



   MgCO3                 4.140e-006  4.140e-006    -5.383    -5.383     0.000
   MgHCO3+               3.563e-008  3.448e-008    -7.448    -7.462    -0.014
   MgSO4                 3.015e-012  3.015e-012   -11.521   -11.521     0.000
Mn(2)           4.118e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  5.080e-007  4.453e-007    -6.294    -6.351    -0.057
   MnOH+                 3.714e-007  3.594e-007    -6.430    -6.444    -0.014
   MnHCO3+               2.548e-009  2.466e-009    -8.594    -8.608    -0.014
   Mn(OH)3-              2.258e-010  2.184e-010    -9.646    -9.661    -0.014
   MnCl+                 1.791e-010  1.733e-010    -9.747    -9.761    -0.014
   MnSO4                 2.147e-014  2.148e-014   -13.668   -13.668     0.000
   MnCl2                 7.223e-015  7.224e-015   -14.141   -14.141     0.000
   MnCl3-                1.964e-019  1.900e-019   -18.707   -18.721    -0.014
Mn(3)           1.523e-040
   Mn+3                  1.523e-040  1.133e-040   -39.817   -39.946    -0.129
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -73.097   -73.154    -0.057
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -90.609   -90.623    -0.014
Na              2.181e-004
   Na+                   2.177e-004  2.107e-004    -3.662    -3.676    -0.014
   NaCO3-                3.709e-007  3.589e-007    -6.431    -6.445    -0.014
   NaHCO3                7.359e-009  7.361e-009    -8.133    -8.133     0.000
   NaSO4-                2.959e-013  2.864e-013   -12.529   -12.543    -0.014
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -76.431   -76.431     0.000
S(-2)           2.082e-004
   S5-2                  1.973e-005  1.745e-005    -4.705    -4.758    -0.053
   S4-2                  1.154e-005  1.018e-005    -4.938    -4.992    -0.054
   S6-2                  1.019e-005  9.034e-006    -4.992    -5.044    -0.052
   HS-                   2.261e-006  2.188e-006    -5.646    -5.660    -0.014
   S-2                   9.464e-009  8.296e-009    -8.024    -8.081    -0.057
   S3-2                  4.074e-009  3.588e-009    -8.390    -8.445    -0.055
   H2S                   6.090e-010  6.091e-010    -9.215    -9.215     0.000
   S2-2                  2.316e-010  2.036e-010    -9.635    -9.691    -0.056
   AsS(OH)(HS)-          4.744e-013  4.591e-013   -12.324   -12.338    -0.014
   Fe(HS)2               1.753e-014  1.753e-014   -13.756   -13.756     0.000
   Fe(HS)3-              4.315e-018  4.176e-018   -17.365   -17.379    -0.014
   As3S4(HS)2-           1.608e-040  1.556e-040   -39.794   -39.808    -0.014
S(6)            3.144e-010
   SO4-2                 3.090e-010  2.712e-010    -9.510    -9.567    -0.057
   MgSO4                 3.015e-012  3.015e-012   -11.521   -11.521     0.000
   CaSO4                 1.959e-012  1.959e-012   -11.708   -11.708     0.000
   NaSO4-                2.959e-013  2.864e-013   -12.529   -12.543    -0.014
   BaSO4                 6.316e-014  6.317e-014   -13.200   -13.199     0.000
   KSO4-                 3.606e-014  3.489e-014   -13.443   -13.457    -0.014
   MnSO4                 2.147e-014  2.148e-014   -13.668   -13.668     0.000
   HSO4-                 8.679e-019  8.398e-019   -18.062   -18.076    -0.014
   FeSO4                 1.982e-019  1.982e-019   -18.703   -18.703     0.000
   CaHSO4+               3.778e-022  3.656e-022   -21.423   -21.437    -0.014
   FeHSO4+               4.289e-029  4.150e-029   -28.368   -28.382    -0.014
   FeSO4+                9.929e-039  9.607e-039   -38.003   -38.017    -0.014
   Fe(SO4)2-             0.000e+000  0.000e+000   -46.230   -46.244    -0.014
   FeHSO4+2              0.000e+000  0.000e+000   -48.029   -48.087    -0.057

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -9.65  -14.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.74  -17.12   -1.38  As2O3
Artinite         -1.29    8.31    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.40  -46.17    8.23  As2O5
As2S3(am)       -20.69  -65.59  -44.90  As2S3
As_native        -3.26  -15.80  -12.53  As
Ba3(AsO4)2        5.70  -44.41  -50.11  Ba3(AsO4)2



Barite           -5.93  -15.90   -9.97  BaSO4
Birnessite      -24.13   19.47   43.60  MnO2
Bixbyite        -16.30  -16.91   -0.61  Mn2O3
Brucite          -0.17   16.67   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -19.83  -38.73  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.40   -3.26   -2.86  CH4
Claudetite      -15.78  -17.12   -1.34  As2O3
CO2(g)           -6.88   -8.35   -1.47  CO2
Dolomite          0.25  -16.84  -17.09  CaMg(CO3)2
Dolomite(d)      -0.30  -16.84  -16.54  CaMg(CO3)2
Epsomite        -11.75  -13.89   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.32   -5.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.61    7.61   20.22  Fe3(OH)8
FeS(ppt)         -2.63   -6.55   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite        -11.99  -57.02  -45.03  Fe3S4
Gypsum           -9.43  -14.01   -4.58  CaSO4:2H2O
H2(g)            -4.82   -7.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -8.22   -9.22   -1.00  H2S
Halite           -9.28   -7.70    1.58  NaCl
Hausmannite     -12.28   48.75   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -3.60  -33.57  -29.97  CaMg3(CO3)4
Hydromagnesite   -8.02  -16.78   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -49.65  -59.48   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -49.15  -58.36   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -52.02  -57.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -58.73  -64.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -1.90   -6.55   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -0.33   -8.36   -8.03  MgCO3
Magnetite         3.87    7.61    3.74  Fe3O4
Manganite        -8.29   17.05   25.34  MnOOH
Melanterite     -18.74  -20.95   -2.21  FeSO4:7H2O
Mirabilite      -15.81  -16.92   -1.11  Na2SO4:10H2O
Mn2(SO4)3      -102.88 -108.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -15.75  -44.46  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.10  -14.39    2.71  MnCl2:4H2O
MnS(Green)       -5.31   -1.51    3.80  MnS
MnSO4           -18.59  -15.92    2.67  MnSO4
Nahcolite        -7.34   -7.88   -0.55  NaHCO3
Natron          -10.08  -11.39   -1.31  Na2CO3:10H2O
Nesquehonite     -2.74   -8.36   -5.62  MgCO3:3H2O
Nsutite         -23.10   19.47   42.56  MnO2
O2(g)           -73.54  -76.43   -2.89  O2
Orpiment        -19.29  -65.59  -46.30  As2S3
Portlandite      -6.25   16.55   22.80  Ca(OH)2
Pyrite            0.60  -17.88  -18.48  FeS2
Pyrochroite      -0.56   14.64   15.20  Mn(OH)2
Pyrolusite      -21.91   19.47   41.38  MnO2
Realgar          -7.18  -27.13  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.95  -45.19  -20.25  FeAsO4:2H2O
Siderite         -4.53  -15.42  -10.89  FeCO3
Siderite(d)(3)   -4.97  -15.42  -10.45  FeCO3
Sulfur           -9.22  -24.25  -15.03  S
Thenardite      -16.74  -16.92   -0.18  Na2SO4
Thermonatrite   -11.52  -11.39    0.13  Na2CO3:H2O
Trona           -18.48  -19.27   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.81  -10.37   -8.56  BaCO3

Reaction step 14.



WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -24.55   19.05   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  1.001e-001  1.128e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.121e-007
Manganite           -8.76   16.58   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.332e-003  2.332e-003
Siderite(d)(3)      -4.50  -14.95  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.73  -10.29   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.187e-006  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.050e-006       0.991  1.050e-006      -5.979
Hfo_sO-          8.513e-009       0.008  8.512e-009      -8.070
Hfo_sOHCa+2      1.069e-009       0.001  1.069e-009      -8.971
Hfo_sOH          3.869e-010       0.000  3.869e-010      -9.412
Hfo_sOHBa+2      5.140e-011       0.000  5.139e-011     -10.289
Hfo_sOFe+        8.220e-012       0.000  8.220e-012     -11.085
Hfo_sOH2+        4.029e-013       0.000  4.029e-013     -12.395

Hfo           
 4.187e-006  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMg+        1.977e-005       0.466  1.977e-005      -4.704
Hfo_wO-          1.919e-005       0.452  1.919e-005      -4.717
Hfo_wOMn+        1.880e-006       0.044  1.880e-006      -5.726
Hfo_wOH          8.722e-007       0.021  8.721e-007      -6.059



Hfo_wOCa+        6.830e-007       0.016  6.830e-007      -6.166
Hfo_wOFeOH       8.715e-009       0.000  8.715e-009      -8.060
Hfo_wOHAsO4-3    2.977e-009       0.000  2.977e-009      -8.526
Hfo_wH2AsO3      1.014e-009       0.000  1.014e-009      -8.994
Hfo_wOH2+        9.082e-010       0.000  9.082e-010      -9.042
Hfo_wOBa+        4.746e-010       0.000  4.746e-010      -9.324
Hfo_wOFe+        1.729e-010       0.000  1.729e-010      -9.762
Hfo_wOHSO4-2     4.213e-015       0.000  4.213e-015     -14.375
Hfo_wHAsO4-      7.227e-017       0.000  7.226e-017     -16.141
Hfo_wSO4-        2.199e-018       0.000  2.199e-018     -17.658
Hfo_wH2AsO4      2.435e-021       0.000  2.435e-021     -20.614

Mno           
-2.138e-024  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         1.057e-024       0.000  1.057e-024     -23.976
Mno_O3Mn         3.639e-025       0.000  3.639e-025     -24.439
Mno_O3Na-        2.360e-026       0.000  2.360e-026     -25.627
Mno_O3Ca         2.258e-026       0.000  2.258e-026     -25.646
Mno_O3Mg         1.398e-026       0.000  1.398e-026     -25.855
Mno_O3Ba         7.383e-027       0.000  7.383e-027     -26.132
Mno_O3H-         1.944e-029       0.000  1.944e-029     -28.711
Mno_O3HMn+       2.669e-030       0.000  2.669e-030     -29.574
Mno_O3HCa+       1.445e-031       0.000  1.445e-031     -30.840
Mno_O3HBa+       8.451e-032       0.000  8.451e-032     -31.073
Mno_O3HMg+       6.058e-032       0.000  6.058e-032     -31.218
Mno_O3HNa        4.049e-032       0.000  4.048e-032     -31.393
Mno_O3H2         2.684e-037       0.000  2.684e-037     -36.571
Mno_O3H3+        9.916e-046       0.000  9.916e-046     -45.004
Mno_O3H3Cl       2.609e-048       0.000  2.609e-048     -47.584

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.647e-008  6.647e-008
Ba               5.529e-007  5.529e-007
C                9.224e-004  9.225e-004
Ca               3.942e-005  3.942e-005
Cl               9.873e-005  9.873e-005
Fe               1.177e-010  1.177e-010
K                1.893e-005  1.893e-005
Mg               6.348e-005  6.348e-005
Mn               3.836e-006  3.836e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =  10.272      Charge balance
                                       pe  =  -7.802      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.506e-004
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.990e-004
                       Total CO2 (mol/kg)  =  2.736e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.461e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -29.21
                               Iterations  = 276
                                  Total H  = 1.110185e+002
                                  Total O  = 5.550882e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.937e-004  1.874e-004    -3.713    -3.727    -0.014
   H+                    5.511e-011  5.340e-011   -10.259   -10.272    -0.014
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           6.646e-008
   H2AsO3-               6.194e-008  5.993e-008    -7.208    -7.222    -0.014
   H3AsO3                4.520e-009  4.521e-009    -8.345    -8.345     0.000
   AsS(OH)(HS)-          3.611e-012  3.494e-012   -11.442   -11.457    -0.014
   HAsO3-2               2.554e-012  2.239e-012   -11.593   -11.650    -0.057
   AsO3-3                1.125e-017  8.366e-018   -16.949   -17.077    -0.129
   H4AsO3+               1.236e-019  1.196e-019   -18.908   -18.922    -0.014
   As3S4(HS)2-           1.993e-037  1.928e-037   -36.700   -36.715    -0.014
As(5)           2.566e-012
   HAsO4-2               2.443e-012  2.142e-012   -11.612   -11.669    -0.057
   AsO4-3                1.208e-013  8.978e-014   -12.918   -13.047    -0.129
   H2AsO4-               1.709e-015  1.653e-015   -14.767   -14.782    -0.014
   H3AsO4                1.761e-023  1.762e-023   -22.754   -22.754     0.000
Ba              5.529e-007
   Ba+2                  5.254e-007  4.606e-007    -6.280    -6.337    -0.057
   BaCO3                 2.661e-008  2.662e-008    -7.575    -7.575     0.000
   BaHCO3+               5.813e-010  5.625e-010    -9.236    -9.250    -0.014
   BaOH+                 3.020e-010  2.922e-010    -9.520    -9.534    -0.014
   BaSO4                 1.808e-013  1.809e-013   -12.743   -12.743     0.000
C(-4)           6.488e-004
   CH4                   6.488e-004  6.490e-004    -3.188    -3.188     0.000
C(4)            2.736e-004
   HCO3-                 1.316e-004  1.274e-004    -3.881    -3.895    -0.014
   CO3-2                 1.274e-004  1.119e-004    -3.895    -3.951    -0.056
   CaCO3                 5.549e-006  5.550e-006    -5.256    -5.256     0.000
   MgCO3                 5.145e-006  5.146e-006    -5.289    -5.288     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   NaCO3-                4.534e-007  4.387e-007    -6.344    -6.358    -0.014
   MgHCO3+               7.427e-008  7.186e-008    -7.129    -7.144    -0.014
   CaHCO3+               4.972e-008  4.811e-008    -7.303    -7.318    -0.014
   BaCO3                 2.661e-008  2.662e-008    -7.575    -7.575     0.000
   CO2                   1.530e-008  1.530e-008    -7.815    -7.815     0.000
   NaHCO3                1.508e-008  1.509e-008    -7.821    -7.821     0.000
   MnHCO3+               4.273e-009  4.135e-009    -8.369    -8.384    -0.014
   BaHCO3+               5.813e-010  5.625e-010    -9.236    -9.250    -0.014
   FeCO3                 2.713e-011  2.714e-011   -10.566   -10.566     0.000
   FeHCO3+               1.331e-013  1.288e-013   -12.876   -12.890    -0.014
Ca              3.942e-005
   Ca+2                  3.373e-005  2.961e-005    -4.472    -4.529    -0.057
   CaCO3                 5.549e-006  5.550e-006    -5.256    -5.256     0.000
   CaOH+                 9.509e-008  9.201e-008    -7.022    -7.036    -0.014
   CaHCO3+               4.972e-008  4.811e-008    -7.303    -7.318    -0.014
   CaSO4                 4.628e-012  4.629e-012   -11.335   -11.335     0.000
   CaHSO4+               1.497e-021  1.448e-021   -20.825   -20.839    -0.014
Cl              9.873e-005
   Cl-                   9.873e-005  9.551e-005    -4.006    -4.020    -0.014
   MnCl+                 1.464e-010  1.417e-010    -9.834    -9.849    -0.014
   MnCl2                 5.906e-015  5.907e-015   -14.229   -14.229     0.000
   FeCl+                 1.378e-015  1.333e-015   -14.861   -14.875    -0.014
   MnCl3-                1.606e-019  1.554e-019   -18.794   -18.809    -0.014
   FeCl+2                5.012e-035  4.394e-035   -34.300   -34.357    -0.057
   FeCl2+                1.937e-038  1.875e-038   -37.713   -37.727    -0.014
   FeCl3                 0.000e+000  0.000e+000   -42.747   -42.747     0.000
Fe(2)           1.172e-010
   FeOH+                 6.188e-011  5.988e-011   -10.208   -10.223    -0.014
   FeCO3                 2.713e-011  2.714e-011   -10.566   -10.566     0.000
   Fe+2                  1.154e-011  1.011e-011   -10.938   -10.995    -0.057
   Fe(OH)2               9.541e-012  9.542e-012   -11.020   -11.020     0.000
   Fe(OH)3-              6.861e-012  6.639e-012   -11.164   -11.178    -0.014



   FeHCO3+               1.331e-013  1.288e-013   -12.876   -12.890    -0.014
   Fe(HS)2               1.195e-013  1.195e-013   -12.923   -12.923     0.000
   FeCl+                 1.378e-015  1.333e-015   -14.861   -14.875    -0.014
   Fe(HS)3-              4.897e-017  4.738e-017   -16.310   -16.324    -0.014
   FeSO4                 1.409e-018  1.409e-018   -17.851   -17.851     0.000
   FeHSO4+               5.111e-028  4.946e-028   -27.291   -27.306    -0.014
Fe(3)           5.136e-013
   Fe(OH)4-              4.861e-013  4.703e-013   -12.313   -12.328    -0.014
   Fe(OH)3               2.754e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              1.180e-017  1.142e-017   -16.928   -16.942    -0.014
   FeOH+2                2.101e-024  1.841e-024   -23.678   -23.735    -0.057
   Fe+3                  2.049e-032  1.523e-032   -31.689   -31.817    -0.129
   FeCl+2                5.012e-035  4.394e-035   -34.300   -34.357    -0.057
   FeSO4+                1.352e-037  1.309e-037   -36.869   -36.883    -0.014
   FeCl2+                1.937e-038  1.875e-038   -37.713   -37.727    -0.014
   FeCl3                 0.000e+000  0.000e+000   -42.747   -42.747     0.000
   Fe(SO4)2-             0.000e+000  0.000e+000   -44.635   -44.649    -0.014
   Fe2(OH)2+4            0.000e+000  0.000e+000   -45.811   -46.040    -0.229
   FeHSO4+2              0.000e+000  0.000e+000   -46.671   -46.728    -0.057
   Fe3(OH)4+5            0.000e+000  0.000e+000   -60.305   -60.662    -0.358
H(0)            1.623e-008
   H2                    8.114e-009  8.116e-009    -8.091    -8.091     0.000
K               1.893e-005
   K+                    1.893e-005  1.831e-005    -4.723    -4.737    -0.014
   KSO4-                 1.042e-013  1.008e-013   -12.982   -12.997    -0.014
Mg              6.348e-005
   Mg+2                  5.487e-005  4.820e-005    -4.261    -4.317    -0.056
   MgCO3                 5.145e-006  5.146e-006    -5.289    -5.288     0.000
   MgOH+                 3.387e-006  3.277e-006    -5.470    -5.484    -0.014
   MgHCO3+               7.427e-008  7.186e-008    -7.129    -7.144    -0.014
   MgSO4                 8.852e-012  8.854e-012   -11.053   -11.053     0.000
Mn(2)           3.836e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  4.154e-007  3.641e-007    -6.382    -6.439    -0.057
   MnOH+                 1.811e-007  1.752e-007    -6.742    -6.756    -0.014
   MnHCO3+               4.273e-009  4.135e-009    -8.369    -8.384    -0.014
   MnCl+                 1.464e-010  1.417e-010    -9.834    -9.849    -0.014
   Mn(OH)3-              3.915e-011  3.789e-011   -10.407   -10.422    -0.014
   MnSO4                 5.072e-014  5.073e-014   -13.295   -13.295     0.000
   MnCl2                 5.906e-015  5.907e-015   -14.229   -14.229     0.000
   MnCl3-                1.606e-019  1.554e-019   -18.794   -18.809    -0.014
Mn(3)           2.387e-040
   Mn+3                  2.387e-040  1.775e-040   -39.622   -39.751    -0.129
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -73.851   -73.908    -0.057
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -91.080   -91.094    -0.014
Na              2.181e-004
   Na+                   2.176e-004  2.106e-004    -3.662    -3.677    -0.014
   NaCO3-                4.534e-007  4.387e-007    -6.344    -6.358    -0.014
   NaHCO3                1.508e-008  1.509e-008    -7.821    -7.821     0.000
   NaSO4-                8.546e-013  8.269e-013   -12.068   -12.083    -0.014
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -76.199   -76.199     0.000
S(-2)           2.082e-004
   S5-2                  1.959e-005  1.733e-005    -4.708    -4.761    -0.053
   S4-2                  1.145e-005  1.011e-005    -4.941    -4.995    -0.054
   S6-2                  1.012e-005  8.968e-006    -4.995    -5.047    -0.052
   HS-                   3.763e-006  3.641e-006    -5.424    -5.439    -0.014
   S-2                   9.395e-009  8.235e-009    -8.027    -8.084    -0.057
   S3-2                  4.045e-009  3.562e-009    -8.393    -8.448    -0.055
   H2S                   1.700e-009  1.700e-009    -8.770    -8.769     0.000
   S2-2                  2.299e-010  2.022e-010    -9.638    -9.694    -0.056
   AsS(OH)(HS)-          3.611e-012  3.494e-012   -11.442   -11.457    -0.014
   Fe(HS)2               1.195e-013  1.195e-013   -12.923   -12.923     0.000
   Fe(HS)3-              4.897e-017  4.738e-017   -16.310   -16.324    -0.014
   As3S4(HS)2-           1.993e-037  1.928e-037   -36.700   -36.715    -0.014



S(6)            9.075e-010
   SO4-2                 8.928e-010  7.835e-010    -9.049    -9.106    -0.057
   MgSO4                 8.852e-012  8.854e-012   -11.053   -11.053     0.000
   CaSO4                 4.628e-012  4.629e-012   -11.335   -11.335     0.000
   NaSO4-                8.546e-013  8.269e-013   -12.068   -12.083    -0.014
   BaSO4                 1.808e-013  1.809e-013   -12.743   -12.743     0.000
   KSO4-                 1.042e-013  1.008e-013   -12.982   -12.997    -0.014
   MnSO4                 5.072e-014  5.073e-014   -13.295   -13.295     0.000
   HSO4-                 4.204e-018  4.068e-018   -17.376   -17.391    -0.014
   FeSO4                 1.409e-018  1.409e-018   -17.851   -17.851     0.000
   CaHSO4+               1.497e-021  1.448e-021   -20.825   -20.839    -0.014
   FeHSO4+               5.111e-028  4.946e-028   -27.291   -27.306    -0.014
   FeSO4+                1.352e-037  1.309e-037   -36.869   -36.883    -0.014
   Fe(SO4)2-             0.000e+000  0.000e+000   -44.635   -44.649    -0.014
   FeHSO4+2              0.000e+000  0.000e+000   -46.671   -46.728    -0.057

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -9.27  -13.63   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.31  -16.69   -1.38  As2O3
Artinite         -1.64    7.96    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.74  -45.51    8.23  As2O5
As2S3(am)       -18.92  -63.82  -44.90  As2S3
As_native        -3.22  -15.76  -12.53  As
Ba3(AsO4)2        5.01  -45.10  -50.11  Ba3(AsO4)2
Barite           -5.47  -15.44   -9.97  BaSO4
Birnessite      -24.55   19.05   43.60  MnO2
Bixbyite        -17.26  -17.87   -0.61  Mn2O3
Brucite          -0.61   16.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -20.77  -39.68  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.33   -3.19   -2.86  CH4
Claudetite      -15.35  -16.69   -1.34  As2O3
CO2(g)           -6.35   -7.82   -1.47  CO2
Dolomite          0.34  -16.75  -17.09  CaMg(CO3)2
Dolomite(d)      -0.21  -16.75  -16.54  CaMg(CO3)2
Epsomite        -11.28  -13.42   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.25   -5.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.67    7.55   20.22  Fe3(OH)8
FeS(ppt)         -2.25   -6.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite        -10.26  -55.29  -45.03  Fe3S4
Gypsum           -9.05  -13.63   -4.58  CaSO4:2H2O
H2(g)            -4.94   -8.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -7.77   -8.77   -1.00  H2S
Halite           -9.28   -7.70    1.58  NaCl
Hausmannite     -13.77   47.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -3.32  -33.28  -29.97  CaMg3(CO3)4
Hydromagnesite   -8.08  -16.84   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -48.01  -57.84   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -47.56  -56.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -50.43  -55.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -56.91  -62.30   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -1.51   -6.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -0.24   -8.27   -8.03  MgCO3
Magnetite         3.81    7.55    3.74  Fe3O4
Manganite        -8.76   16.58   25.34  MnOOH
Melanterite     -17.89  -20.10   -2.21  FeSO4:7H2O
Mirabilite      -15.35  -16.46   -1.11  Na2SO4:10H2O
Mn2(SO4)3      -101.11 -106.82   -5.71  Mn2(SO4)3



Mn3(AsO4)2:8H2O -16.70  -45.41  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.19  -14.48    2.71  MnCl2:4H2O
MnS(Green)       -5.41   -1.61    3.80  MnS
MnSO4           -18.21  -15.54    2.67  MnSO4
Nahcolite        -7.02   -7.57   -0.55  NaHCO3
Natron           -9.99  -11.30   -1.31  Na2CO3:10H2O
Nesquehonite     -2.65   -8.27   -5.62  MgCO3:3H2O
Nsutite         -23.52   19.05   42.56  MnO2
O2(g)           -73.31  -76.20   -2.89  O2
Orpiment        -17.52  -63.82  -46.30  As2S3
Portlandite      -6.78   16.02   22.80  Ca(OH)2
Pyrite            1.55  -16.93  -18.48  FeS2
Pyrochroite      -1.09   14.11   15.20  Mn(OH)2
Pyrolusite      -22.33   19.05   41.38  MnO2
Realgar          -6.58  -26.53  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.62  -44.86  -20.25  FeAsO4:2H2O
Siderite         -4.06  -14.95  -10.89  FeCO3
Siderite(d)(3)   -4.50  -14.95  -10.45  FeCO3
Sulfur           -8.66  -23.69  -15.03  S
Thenardite      -16.28  -16.46   -0.18  Na2SO4
Thermonatrite   -11.43  -11.30    0.13  Na2CO3:H2O
Trona           -18.08  -18.88   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.73  -10.29   -8.56  BaCO3

Reaction step 15.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -24.98   18.62   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  1.001e-001  1.111e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.121e-003  6.063e-007
Manganite           -9.25   16.09   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.332e-003  2.332e-003
Siderite(d)(3)      -4.01  -14.46  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.75  -10.31   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.793e-006  Surface charge, eq

Hfo_s         
 1.060e-006  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.049e-006       0.990  1.049e-006      -5.979
Hfo_sO-          8.105e-009       0.008  8.104e-009      -8.091
Hfo_sOHCa+2      2.043e-009       0.002  2.043e-009      -8.690
Hfo_sOH          7.045e-010       0.001  7.044e-010      -9.152
Hfo_sOHBa+2      9.371e-011       0.000  9.371e-011     -10.028
Hfo_sOFe+        2.493e-011       0.000  2.492e-011     -10.603
Hfo_sOH2+        1.403e-012       0.000  1.403e-012     -11.853

Hfo           
 4.793e-006  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMg+        1.967e-005       0.464  1.967e-005      -4.706
Hfo_wO-          1.852e-005       0.437  1.851e-005      -4.732
Hfo_wOMn+        1.904e-006       0.045  1.904e-006      -5.720
Hfo_wOH          1.609e-006       0.038  1.609e-006      -5.793
Hfo_wOCa+        6.917e-007       0.016  6.916e-007      -6.160
Hfo_wOFeOH       1.401e-008       0.000  1.401e-008      -7.854
Hfo_wH2AsO3      3.307e-009       0.000  3.307e-009      -8.481
Hfo_wOH2+        3.205e-009       0.000  3.205e-009      -8.494
Hfo_wOHAsO4-3    1.832e-009       0.000  1.832e-009      -8.737
Hfo_wOFe+        5.314e-010       0.000  5.314e-010      -9.275
Hfo_wOBa+        4.586e-010       0.000  4.586e-010      -9.339
Hfo_wOHSO4-2     2.311e-014       0.000  2.311e-014     -13.636
Hfo_wHAsO4-      1.626e-016       0.000  1.626e-016     -15.789
Hfo_wSO4-        2.307e-017       0.000  2.307e-017     -16.637
Hfo_wH2AsO4      1.048e-020       0.000  1.048e-020     -19.980

Mno           
-1.744e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         8.622e-026       0.000  8.622e-026     -25.064
Mno_O3Mn         3.115e-026       0.000  3.115e-026     -25.507
Mno_O3Ca         1.933e-027       0.000  1.933e-027     -26.714
Mno_O3Na-        1.925e-027       0.000  1.925e-027     -26.716
Mno_O3Mg         1.175e-027       0.000  1.175e-027     -26.930
Mno_O3Ba         6.031e-028       0.000  6.031e-028     -27.220
Mno_O3H-         3.032e-030       0.000  3.032e-030     -29.518
Mno_O3HMn+       4.369e-031       0.000  4.369e-031     -30.360
Mno_O3HCa+       2.365e-032       0.000  2.365e-032     -31.626
Mno_O3HBa+       1.320e-032       0.000  1.320e-032     -31.879
Mno_O3HMg+       9.739e-033       0.000  9.739e-033     -32.011
Mno_O3HNa        6.315e-033       0.000  6.315e-033     -32.200
Mno_O3H2         8.005e-038       0.000  8.005e-038     -37.097
Mno_O3H3+        5.656e-046       0.000  5.656e-046     -45.248
Mno_O3H3Cl       1.488e-048       0.000  1.488e-048     -47.827

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.532e-008  6.532e-008
Ba               5.529e-007  5.529e-007
C                1.124e-003  1.124e-003
Ca               4.109e-005  4.110e-005
Cl               9.873e-005  9.873e-005
Fe               2.360e-010  2.360e-010



K                1.893e-005  1.893e-005
Mg               6.359e-005  6.359e-005
Mn               3.779e-006  3.779e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   9.991      Charge balance
                                       pe  =  -7.460      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.529e-004
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.030e-004
                       Total CO2 (mol/kg)  =  3.759e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.467e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -28.99
                               Iterations  =  27
                                  Total H  = 1.110189e+002
                                  Total O  = 5.550902e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.013e-004  9.802e-005    -3.994    -4.009    -0.014
   H+                    1.054e-010  1.021e-010    -9.977    -9.991    -0.014
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           6.532e-008
   H2AsO3-               5.728e-008  5.542e-008    -7.242    -7.256    -0.014
   H3AsO3                7.993e-009  7.995e-009    -8.097    -8.097     0.000
   AsS(OH)(HS)-          4.321e-011  4.181e-011   -10.364   -10.379    -0.014
   HAsO3-2               1.235e-012  1.083e-012   -11.908   -11.965    -0.057
   AsO3-3                2.846e-018  2.116e-018   -17.546   -17.675    -0.129
   H4AsO3+               4.181e-019  4.045e-019   -18.379   -18.393    -0.014
   As3S4(HS)2-           1.248e-033  1.208e-033   -32.904   -32.918    -0.014
As(5)           1.600e-012
   HAsO4-2               1.558e-012  1.365e-012   -11.807   -11.865    -0.057
   AsO4-3                4.028e-014  2.993e-014   -13.395   -13.524    -0.129
   H2AsO4-               2.083e-015  2.016e-015   -14.681   -14.696    -0.014
   H3AsO4                4.106e-023  4.107e-023   -22.387   -22.386     0.000
Ba              5.529e-007
   Ba+2                  5.263e-007  4.612e-007    -6.279    -6.336    -0.057
   BaCO3                 2.540e-008  2.540e-008    -7.595    -7.595     0.000
   BaHCO3+               1.061e-009  1.026e-009    -8.974    -8.989    -0.014
   BaOH+                 1.582e-010  1.530e-010    -9.801    -9.815    -0.014
   BaSO4                 5.383e-013  5.384e-013   -12.269   -12.269     0.000
C(-4)           7.482e-004
   CH4                   7.482e-004  7.483e-004    -3.126    -3.126     0.000
C(4)            3.759e-004
   HCO3-                 2.399e-004  2.322e-004    -3.620    -3.634    -0.014
   CO3-2                 1.214e-004  1.066e-004    -3.916    -3.972    -0.057
   CaCO3                 5.549e-006  5.550e-006    -5.256    -5.256     0.000
   MgCO3                 5.054e-006  5.055e-006    -5.296    -5.296     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   NaCO3-                4.321e-007  4.181e-007    -6.364    -6.379    -0.014
   MgHCO3+               1.395e-007  1.350e-007    -6.855    -6.870    -0.014
   CaHCO3+               9.509e-008  9.201e-008    -7.022    -7.036    -0.014
   CO2                   5.330e-008  5.331e-008    -7.273    -7.273     0.000
   NaHCO3                2.749e-008  2.749e-008    -7.561    -7.561     0.000
   BaCO3                 2.540e-008  2.540e-008    -7.595    -7.595     0.000
   MnHCO3+               8.172e-009  7.907e-009    -8.088    -8.102    -0.014
   BaHCO3+               1.061e-009  1.026e-009    -8.974    -8.989    -0.014
   FeCO3                 8.235e-011  8.236e-011   -10.084   -10.084     0.000
   FeHCO3+               7.727e-013  7.477e-013   -12.112   -12.126    -0.014



Ca              4.109e-005
   Ca+2                  3.540e-005  3.107e-005    -4.451    -4.508    -0.057
   CaCO3                 5.549e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               9.509e-008  9.201e-008    -7.022    -7.036    -0.014
   CaOH+                 5.218e-008  5.049e-008    -7.282    -7.297    -0.014
   CaSO4                 1.444e-011  1.444e-011   -10.841   -10.840     0.000
   CaHSO4+               8.928e-021  8.638e-021   -20.049   -20.064    -0.014
Cl              9.873e-005
   Cl-                   9.873e-005  9.551e-005    -4.006    -4.020    -0.014
   MnCl+                 1.537e-010  1.487e-010    -9.813    -9.828    -0.014
   MnCl2                 6.197e-015  6.198e-015   -14.208   -14.208     0.000
   FeCl+                 4.388e-015  4.246e-015   -14.358   -14.372    -0.014
   MnCl3-                1.685e-019  1.631e-019   -18.773   -18.788    -0.014
   FeCl+2                3.506e-034  3.072e-034   -33.455   -33.513    -0.057
   FeCl2+                1.355e-037  1.311e-037   -36.868   -36.882    -0.014
   FeCl3                 0.000e+000  0.000e+000   -41.903   -41.902     0.000
Fe(2)           2.357e-010
   FeOH+                 1.031e-010  9.972e-011    -9.987   -10.001    -0.014
   FeCO3                 8.235e-011  8.236e-011   -10.084   -10.084     0.000
   Fe+2                  3.674e-011  3.220e-011   -10.435   -10.492    -0.057
   Fe(OH)2               8.309e-012  8.310e-012   -11.080   -11.080     0.000
   Fe(OH)3-              3.125e-012  3.023e-012   -11.505   -11.520    -0.014
   Fe(HS)2               1.346e-012  1.346e-012   -11.871   -11.871     0.000
   FeHCO3+               7.727e-013  7.477e-013   -12.112   -12.126    -0.014
   FeCl+                 4.388e-015  4.246e-015   -14.358   -14.372    -0.014
   Fe(HS)3-              1.038e-015  1.004e-015   -14.984   -14.998    -0.014
   FeSO4                 1.333e-017  1.334e-017   -16.875   -16.875     0.000
   FeHSO4+               9.253e-027  8.953e-027   -26.034   -26.048    -0.014
Fe(3)           2.818e-013
   Fe(OH)4-              2.542e-013  2.459e-013   -12.595   -12.609    -0.014
   Fe(OH)3               2.754e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.257e-017  2.183e-017   -16.647   -16.661    -0.014
   FeOH+2                7.684e-024  6.734e-024   -23.114   -23.172    -0.057
   Fe+3                  1.433e-031  1.065e-031   -30.844   -30.973    -0.129
   FeCl+2                3.506e-034  3.072e-034   -33.455   -33.513    -0.057
   FeSO4+                2.811e-036  2.720e-036   -35.551   -35.565    -0.014
   FeCl2+                1.355e-037  1.311e-037   -36.868   -36.882    -0.014
   FeCl3                 0.000e+000  0.000e+000   -41.903   -41.902     0.000
   Fe(SO4)2-             0.000e+000  0.000e+000   -42.844   -42.858    -0.014
   Fe2(OH)2+4            0.000e+000  0.000e+000   -44.684   -44.913    -0.229
   FeHSO4+2              0.000e+000  0.000e+000   -45.071   -45.129    -0.057
   Fe3(OH)4+5            0.000e+000  0.000e+000   -58.896   -59.254    -0.358
H(0)            1.231e-008
   H2                    6.154e-009  6.155e-009    -8.211    -8.211     0.000
K               1.893e-005
   K+                    1.893e-005  1.831e-005    -4.723    -4.737    -0.014
   KSO4-                 3.097e-013  2.996e-013   -12.509   -12.523    -0.014
Mg              6.359e-005
   Mg+2                  5.657e-005  4.969e-005    -4.247    -4.304    -0.056
   MgCO3                 5.054e-006  5.055e-006    -5.296    -5.296     0.000
   MgOH+                 1.826e-006  1.766e-006    -5.739    -5.753    -0.014
   MgHCO3+               1.395e-007  1.350e-007    -6.855    -6.870    -0.014
   MgSO4                 2.712e-011  2.713e-011   -10.567   -10.567     0.000
Mn(2)           3.779e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  4.360e-007  3.821e-007    -6.361    -6.418    -0.057
   MnOH+                 9.939e-008  9.617e-008    -7.003    -7.017    -0.014
   MnHCO3+               8.172e-009  7.907e-009    -8.088    -8.102    -0.014
   MnCl+                 1.537e-010  1.487e-010    -9.813    -9.828    -0.014
   Mn(OH)3-              5.876e-012  5.685e-012   -11.231   -11.245    -0.014
   MnSO4                 1.582e-013  1.583e-013   -12.801   -12.801     0.000
   MnCl2                 6.197e-015  6.198e-015   -14.208   -14.208     0.000
   MnCl3-                1.685e-019  1.631e-019   -18.773   -18.788    -0.014
Mn(3)           5.503e-040
   Mn+3                  5.503e-040  4.090e-040   -39.259   -39.388    -0.129
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -74.716   -74.773    -0.057



Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -91.603   -91.617    -0.014
Na              2.181e-004
   Na+                   2.176e-004  2.106e-004    -3.662    -3.677    -0.014
   NaCO3-                4.321e-007  4.181e-007    -6.364    -6.379    -0.014
   NaHCO3                2.749e-008  2.749e-008    -7.561    -7.561     0.000
   NaSO4-                2.540e-012  2.458e-012   -11.595   -11.609    -0.014
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -75.959   -75.959     0.000
S(-2)           2.082e-004
   S5-2                  1.927e-005  1.704e-005    -4.715    -4.768    -0.053
   S4-2                  1.127e-005  9.943e-006    -4.948    -5.002    -0.054
   S6-2                  9.953e-006  8.821e-006    -5.002    -5.054    -0.052
   HS-                   7.079e-006  6.849e-006    -5.150    -5.164    -0.014
   S-2                   9.242e-009  8.100e-009    -8.034    -8.091    -0.057
   H2S                   6.114e-009  6.116e-009    -8.214    -8.214     0.000
   S3-2                  3.979e-009  3.504e-009    -8.400    -8.455    -0.055
   S2-2                  2.262e-010  1.988e-010    -9.645    -9.701    -0.056
   AsS(OH)(HS)-          4.321e-011  4.181e-011   -10.364   -10.379    -0.014
   Fe(HS)2               1.346e-012  1.346e-012   -11.871   -11.871     0.000
   Fe(HS)3-              1.038e-015  1.004e-015   -14.984   -14.998    -0.014
   As3S4(HS)2-           1.248e-033  1.208e-033   -32.904   -32.918    -0.014
S(6)            2.700e-009
   SO4-2                 2.654e-009  2.329e-009    -8.576    -8.633    -0.057
   MgSO4                 2.712e-011  2.713e-011   -10.567   -10.567     0.000
   CaSO4                 1.444e-011  1.444e-011   -10.841   -10.840     0.000
   NaSO4-                2.540e-012  2.458e-012   -11.595   -11.609    -0.014
   BaSO4                 5.383e-013  5.384e-013   -12.269   -12.269     0.000
   KSO4-                 3.097e-013  2.996e-013   -12.509   -12.523    -0.014
   MnSO4                 1.582e-013  1.583e-013   -12.801   -12.801     0.000
   HSO4-                 2.390e-017  2.312e-017   -16.622   -16.636    -0.014
   FeSO4                 1.333e-017  1.334e-017   -16.875   -16.875     0.000
   CaHSO4+               8.928e-021  8.638e-021   -20.049   -20.064    -0.014
   FeHSO4+               9.253e-027  8.953e-027   -26.034   -26.048    -0.014
   FeSO4+                2.811e-036  2.720e-036   -35.551   -35.565    -0.014
   Fe(SO4)2-             0.000e+000  0.000e+000   -42.844   -42.858    -0.014
   FeHSO4+2              0.000e+000  0.000e+000   -45.071   -45.129    -0.057

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -8.78  -13.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.81  -16.19   -1.38  As2O3
Artinite         -2.20    7.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.00  -44.77    8.23  As2O5
As2S3(am)       -16.76  -61.66  -44.90  As2S3
As_native        -3.16  -15.69  -12.53  As
Ba3(AsO4)2        4.05  -46.06  -50.11  Ba3(AsO4)2
Barite           -5.00  -14.97   -9.97  BaSO4
Birnessite      -24.98   18.62   43.60  MnO2
Bixbyite        -18.22  -18.83   -0.61  Mn2O3
Brucite          -1.16   15.68   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -21.67  -40.57  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.27   -3.13   -2.86  CH4
Claudetite      -14.85  -16.19   -1.34  As2O3
CO2(g)           -5.81   -7.27   -1.47  CO2
Dolomite          0.33  -16.76  -17.09  CaMg(CO3)2
Dolomite(d)      -0.22  -16.76  -16.54  CaMg(CO3)2
Epsomite        -10.80  -12.94   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.16   -5.20   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.73    7.49   20.22  Fe3(OH)8
FeS(ppt)         -1.75   -5.67   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH



Greigite         -8.10  -53.13  -45.03  Fe3S4
Gypsum           -8.56  -13.14   -4.58  CaSO4:2H2O
H2(g)            -5.06   -8.21   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -7.22   -8.21   -1.00  H2S
Halite           -9.28   -7.70    1.58  NaCl
Hausmannite     -15.28   45.75   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -3.34  -33.31  -29.97  CaMg3(CO3)4
Hydromagnesite   -8.66  -17.43   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -46.16  -55.99   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -45.77  -54.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -48.63  -53.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -54.84  -60.23   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -1.02   -5.67   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -0.25   -8.28   -8.03  MgCO3
Magnetite         3.75    7.49    3.74  Fe3O4
Manganite        -9.25   16.09   25.34  MnOOH
Melanterite     -16.92  -19.13   -2.21  FeSO4:7H2O
Mirabilite      -14.87  -15.99   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -98.96 -104.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -17.59  -46.30  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.17  -14.46    2.71  MnCl2:4H2O
MnS(Green)       -5.39   -1.59    3.80  MnS
MnSO4           -17.72  -15.05    2.67  MnSO4
Nahcolite        -6.76   -7.31   -0.55  NaHCO3
Natron          -10.01  -11.33   -1.31  Na2CO3:10H2O
Nesquehonite     -2.65   -8.28   -5.62  MgCO3:3H2O
Nsutite         -23.94   18.62   42.56  MnO2
O2(g)           -73.07  -75.96   -2.89  O2
Orpiment        -15.36  -61.66  -46.30  As2S3
Portlandite      -7.33   15.47   22.80  Ca(OH)2
Pyrite            2.72  -15.76  -18.48  FeS2
Pyrochroite      -1.64   13.56   15.20  Mn(OH)2
Pyrolusite      -22.76   18.62   41.38  MnO2
Realgar          -5.84  -25.78  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.25  -44.50  -20.25  FeAsO4:2H2O
Siderite         -3.57  -14.46  -10.89  FeCO3
Siderite(d)(3)   -4.01  -14.46  -10.45  FeCO3
Sulfur           -7.99  -23.01  -15.03  S
Thenardite      -15.81  -15.99   -0.18  Na2SO4
Thermonatrite   -11.45  -11.33    0.13  Na2CO3:H2O
Trona           -17.84  -18.64   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.75  -10.31   -8.56  BaCO3

Reaction step 16.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000



H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.41   18.19   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  1.001e-001  9.779e-005
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.121e-003  5.937e-007
Manganite           -9.74   15.60   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.331e-003  2.331e-003
Siderite(d)(3)      -3.52  -13.97  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.88  -10.44   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.254e-006  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.048e-006       0.989  1.048e-006      -5.979
Hfo_sO-          5.919e-009       0.006  5.919e-009      -8.228
Hfo_sOHCa+2      4.527e-009       0.004  4.527e-009      -8.344
Hfo_sOH          1.141e-009       0.001  1.141e-009      -8.943
Hfo_sOHBa+2      1.534e-010       0.000  1.534e-010      -9.814
Hfo_sOFe+        7.750e-011       0.000  7.750e-011     -10.111
Hfo_sOH2+        5.040e-012       0.000  5.040e-012     -11.298

Hfo           
 6.254e-006  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMg+        1.889e-005       0.445  1.889e-005      -4.724
Hfo_wO-          1.695e-005       0.400  1.695e-005      -4.771
Hfo_wOH          3.268e-006       0.077  3.268e-006      -5.486
Hfo_wOMn+        2.385e-006       0.056  2.385e-006      -5.622
Hfo_wOCa+        8.664e-007       0.020  8.663e-007      -6.062
Hfo_wOFeOH       2.461e-008       0.001  2.461e-008      -7.609
Hfo_wOH2+        1.443e-008       0.000  1.443e-008      -7.841
Hfo_wH2AsO3      1.142e-008       0.000  1.142e-008      -7.942
Hfo_wOFe+        2.071e-009       0.000  2.071e-009      -8.684
Hfo_wOHAsO4-3    7.740e-010       0.000  7.739e-010      -9.111
Hfo_wOBa+        4.242e-010       0.000  4.242e-010      -9.372
Hfo_wOHSO4-2     1.431e-013       0.000  1.431e-013     -12.844
Hfo_wHAsO4-      3.380e-016       0.000  3.380e-016     -15.471
Hfo_wSO4-        3.167e-016       0.000  3.167e-016     -15.499
Hfo_wH2AsO4      4.831e-020       0.000  4.830e-020     -19.316

Mno           
-9.179e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         4.539e-026       0.000  4.538e-026     -25.343
Mno_O3Mn         2.243e-026       0.000  2.243e-026     -25.649
Mno_O3Ca         1.392e-027       0.000  1.392e-027     -26.856
Mno_O3Na-        1.013e-027       0.000  1.013e-027     -26.994



Mno_O3Mg         6.488e-028       0.000  6.488e-028     -27.188
Mno_O3Ba         3.208e-028       0.000  3.207e-028     -27.494
Mno_O3H-         3.540e-030       0.000  3.539e-030     -29.451
Mno_O3HMn+       6.979e-031       0.000  6.978e-031     -30.156
Mno_O3HCa+       3.778e-032       0.000  3.778e-032     -31.423
Mno_O3HBa+       1.557e-032       0.000  1.557e-032     -31.808
Mno_O3HMg+       1.193e-032       0.000  1.193e-032     -31.924
Mno_O3HNa        7.374e-033       0.000  7.374e-033     -32.132
Mno_O3H2         2.073e-037       0.000  2.073e-037     -36.683
Mno_O3H3+        3.248e-045       0.000  3.248e-045     -44.488
Mno_O3H3Cl       8.543e-048       0.000  8.543e-048     -47.068

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               5.826e-008  5.826e-008
Ba               5.529e-007  5.529e-007
C                1.338e-003  1.338e-003
Ca               5.427e-005  5.427e-005
Cl               9.873e-005  9.873e-005
Fe               6.506e-010  6.506e-010
K                1.893e-005  1.893e-005
Mg               6.437e-005  6.437e-005
Mn               3.912e-006  3.912e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   9.645      Charge balance
                                       pe  =  -7.052      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.669e-004
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.327e-004
                       Total CO2 (mol/kg)  =  4.915e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.482e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -27.63
                               Iterations  =  40
                                  Total H  = 1.110193e+002
                                  Total O  = 5.550927e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.569e-005  4.419e-005    -4.340    -4.355    -0.014
   H+                    2.338e-010  2.265e-010    -9.631    -9.645    -0.014
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           5.826e-008
   H2AsO3-               4.393e-008  4.249e-008    -7.357    -7.372    -0.014
   H3AsO3                1.359e-008  1.360e-008    -7.867    -7.867     0.000
   AsS(OH)(HS)-          7.380e-010  7.139e-010    -9.132    -9.146    -0.014
   HAsO3-2               4.275e-013  3.743e-013   -12.369   -12.427    -0.058
   H4AsO3+               1.577e-018  1.526e-018   -17.802   -17.816    -0.014
   AsO3-3                4.447e-019  3.297e-019   -18.352   -18.482    -0.130
   As3S4(HS)2-           3.058e-029  2.958e-029   -28.515   -28.529    -0.014
As(5)           7.304e-013
   HAsO4-2               7.199e-013  6.302e-013   -12.143   -12.200    -0.058
   AsO4-3                8.401e-015  6.229e-015   -14.076   -14.206    -0.130
   H2AsO4-               2.133e-015  2.063e-015   -14.671   -14.685    -0.014
   H3AsO4                9.324e-023  9.326e-023   -22.030   -22.030     0.000
Ba              5.529e-007
   Ba+2                  5.323e-007  4.660e-007    -6.274    -6.332    -0.058



   BaCO3                 1.876e-008  1.876e-008    -7.727    -7.727     0.000
   BaHCO3+               1.738e-009  1.681e-009    -8.760    -8.774    -0.014
   BaOH+                 7.207e-011  6.971e-011   -10.142   -10.157    -0.014
   BaSO4                 1.658e-012  1.658e-012   -11.780   -11.780     0.000
C(-4)           8.466e-004
   CH4                   8.466e-004  8.467e-004    -3.072    -3.072     0.000
C(4)            4.915e-004
   HCO3-                 3.889e-004  3.764e-004    -3.410    -3.424    -0.014
   CO3-2                 8.885e-005  7.792e-005    -4.051    -4.108    -0.057
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MgCO3                 3.874e-006  3.875e-006    -5.412    -5.412     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   NaCO3-                3.160e-007  3.056e-007    -6.500    -6.515    -0.014
   MgHCO3+               2.373e-007  2.295e-007    -6.625    -6.639    -0.014
   CaHCO3+               2.110e-007  2.041e-007    -6.676    -6.690    -0.014
   CO2                   1.916e-007  1.917e-007    -6.718    -6.717     0.000
   NaHCO3                4.457e-008  4.458e-008    -7.351    -7.351     0.000
   BaCO3                 1.876e-008  1.876e-008    -7.727    -7.727     0.000
   MnHCO3+               1.813e-008  1.754e-008    -7.742    -7.756    -0.014
   BaHCO3+               1.738e-009  1.681e-009    -8.760    -8.774    -0.014
   FeCO3                 2.562e-010  2.563e-010    -9.591    -9.591     0.000
   FeHCO3+               5.335e-012  5.160e-012   -11.273   -11.287    -0.014
Ca              5.427e-005
   Ca+2                  4.848e-005  4.251e-005    -4.314    -4.372    -0.057
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               2.110e-007  2.041e-007    -6.676    -6.690    -0.014
   CaOH+                 3.220e-008  3.115e-008    -7.492    -7.507    -0.014
   CaSO4                 6.020e-011  6.022e-011   -10.220   -10.220     0.000
   CaHSO4+               8.261e-020  7.991e-020   -19.083   -19.097    -0.014
Cl              9.873e-005
   Cl-                   9.873e-005  9.549e-005    -4.006    -4.020    -0.014
   MnCl+                 2.102e-010  2.034e-010    -9.677    -9.692    -0.014
   FeCl+                 1.868e-014  1.807e-014   -13.729   -13.743    -0.014
   MnCl2                 8.474e-015  8.476e-015   -14.072   -14.072     0.000
   MnCl3-                2.304e-019  2.229e-019   -18.637   -18.652    -0.014
   FeCl+2                3.828e-033  3.351e-033   -32.417   -32.475    -0.058
   FeCl2+                1.478e-036  1.429e-036   -35.830   -35.845    -0.014
   FeCl3                 0.000e+000  0.000e+000   -40.865   -40.865     0.000
Fe(2)           6.505e-010
   FeCO3                 2.562e-010  2.563e-010    -9.591    -9.591     0.000
   FeOH+                 1.979e-010  1.914e-010    -9.704    -9.718    -0.014
   Fe+2                  1.566e-010  1.371e-010    -9.805    -9.863    -0.058
   Fe(HS)2               2.595e-011  2.595e-011   -10.586   -10.586     0.000
   Fe(OH)2               7.191e-012  7.192e-012   -11.143   -11.143     0.000
   FeHCO3+               5.335e-012  5.160e-012   -11.273   -11.287    -0.014
   Fe(OH)3-              1.220e-012  1.180e-012   -11.914   -11.928    -0.014
   Fe(HS)3-              4.257e-014  4.118e-014   -13.371   -13.385    -0.014
   FeCl+                 1.868e-014  1.807e-014   -13.729   -13.743    -0.014
   FeSO4                 1.731e-016  1.731e-016   -15.762   -15.762     0.000
   FeHSO4+               2.664e-025  2.577e-025   -24.574   -24.589    -0.014
Fe(3)           1.422e-013
   Fe(OH)4-              1.146e-013  1.109e-013   -12.941   -12.955    -0.014
   Fe(OH)3               2.754e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.006e-017  4.843e-017   -16.300   -16.315    -0.014
   FeOH+2                3.784e-023  3.313e-023   -22.422   -22.480    -0.058
   Fe+3                  1.567e-030  1.162e-030   -29.805   -29.935    -0.130
   FeCl+2                3.828e-033  3.351e-033   -32.417   -32.475    -0.058
   FeSO4+                9.353e-035  9.047e-035   -34.029   -34.043    -0.014
   FeCl2+                1.478e-036  1.429e-036   -35.830   -35.845    -0.014
   Fe(SO4)2-             0.000e+000  0.000e+000   -40.838   -40.852    -0.014
   FeCl3                 0.000e+000  0.000e+000   -40.865   -40.865     0.000
   FeHSO4+2              0.000e+000  0.000e+000   -43.203   -43.261    -0.058
   Fe2(OH)2+4            0.000e+000  0.000e+000   -43.299   -43.530    -0.231
   Fe3(OH)4+5            0.000e+000  0.000e+000   -57.164   -57.525    -0.361
H(0)            9.218e-009
   H2                    4.609e-009  4.610e-009    -8.336    -8.336     0.000
K               1.893e-005



   K+                    1.893e-005  1.830e-005    -4.723    -4.737    -0.014
   KSO4-                 9.439e-013  9.131e-013   -12.025   -12.039    -0.014
Mg              6.437e-005
   Mg+2                  5.939e-005  5.211e-005    -4.226    -4.283    -0.057
   MgCO3                 3.874e-006  3.875e-006    -5.412    -5.412     0.000
   MgOH+                 8.635e-007  8.353e-007    -6.064    -6.078    -0.014
   MgHCO3+               2.373e-007  2.295e-007    -6.625    -6.639    -0.014
   MgSO4                 8.671e-011  8.673e-011   -10.062   -10.062     0.000
Mn(2)           3.912e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  5.971e-007  5.228e-007    -6.224    -6.282    -0.058
   MnOH+                 6.133e-008  5.932e-008    -7.212    -7.227    -0.014
   MnHCO3+               1.813e-008  1.754e-008    -7.742    -7.756    -0.014
   MnCl+                 2.102e-010  2.034e-010    -9.677    -9.692    -0.014
   Mn(OH)3-              7.370e-013  7.129e-013   -12.133   -12.147    -0.014
   MnSO4                 6.599e-013  6.600e-013   -12.181   -12.180     0.000
   MnCl2                 8.474e-015  8.476e-015   -14.072   -14.072     0.000
   MnCl3-                2.304e-019  2.229e-019   -18.637   -18.652    -0.014
Mn(3)           1.934e-039
   Mn+3                  1.934e-039  1.434e-039   -38.714   -38.843    -0.130
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -75.712   -75.770    -0.058
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -92.191   -92.205    -0.014
Na              2.181e-004
   Na+                   2.177e-004  2.106e-004    -3.662    -3.676    -0.014
   NaCO3-                3.160e-007  3.056e-007    -6.500    -6.515    -0.014
   NaHCO3                4.457e-008  4.458e-008    -7.351    -7.351     0.000
   NaSO4-                7.748e-012  7.494e-012   -11.111   -11.125    -0.014
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -75.708   -75.707     0.000
S(-2)           2.082e-004
   S5-2                  1.850e-005  1.635e-005    -4.733    -4.787    -0.054
   HS-                   1.507e-005  1.457e-005    -4.822    -4.836    -0.014
   S4-2                  1.082e-005  9.538e-006    -4.966    -5.021    -0.055
   S6-2                  9.556e-006  8.462e-006    -5.020    -5.073    -0.053
   H2S                   2.885e-008  2.886e-008    -7.540    -7.540     0.000
   S-2                   8.875e-009  7.771e-009    -8.052    -8.110    -0.058
   S3-2                  3.821e-009  3.361e-009    -8.418    -8.474    -0.056
   AsS(OH)(HS)-          7.380e-010  7.139e-010    -9.132    -9.146    -0.014
   S2-2                  2.172e-010  1.907e-010    -9.663    -9.720    -0.056
   Fe(HS)2               2.595e-011  2.595e-011   -10.586   -10.586     0.000
   Fe(HS)3-              4.257e-014  4.118e-014   -13.371   -13.385    -0.014
   As3S4(HS)2-           3.058e-029  2.958e-029   -28.515   -28.529    -0.014
S(6)            8.258e-009
   SO4-2                 8.100e-009  7.099e-009    -8.092    -8.149    -0.057
   MgSO4                 8.671e-011  8.673e-011   -10.062   -10.062     0.000
   CaSO4                 6.020e-011  6.022e-011   -10.220   -10.220     0.000
   NaSO4-                7.748e-012  7.494e-012   -11.111   -11.125    -0.014
   BaSO4                 1.658e-012  1.658e-012   -11.780   -11.780     0.000
   KSO4-                 9.439e-013  9.131e-013   -12.025   -12.039    -0.014
   MnSO4                 6.599e-013  6.600e-013   -12.181   -12.180     0.000
   FeSO4                 1.731e-016  1.731e-016   -15.762   -15.762     0.000
   HSO4-                 1.616e-016  1.563e-016   -15.791   -15.806    -0.014
   CaHSO4+               8.261e-020  7.991e-020   -19.083   -19.097    -0.014
   FeHSO4+               2.664e-025  2.577e-025   -24.574   -24.589    -0.014
   FeSO4+                9.353e-035  9.047e-035   -34.029   -34.043    -0.014
   Fe(SO4)2-             0.000e+000  0.000e+000   -40.838   -40.852    -0.014
   FeHSO4+2              0.000e+000  0.000e+000   -43.203   -43.261    -0.058

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -8.16  -12.52   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.35  -15.73   -1.38  As2O3



Artinite         -2.98    6.62    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.29  -44.06    8.23  As2O5
As2S3(am)       -14.28  -59.18  -44.90  As2S3
As_native        -3.11  -15.65  -12.53  As
Ba3(AsO4)2        2.70  -47.41  -50.11  Ba3(AsO4)2
Barite           -4.51  -14.48   -9.97  BaSO4
Birnessite      -25.41   18.19   43.60  MnO2
Bixbyite        -19.21  -19.82   -0.61  Mn2O3
Brucite          -1.83   15.01   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -22.62  -41.53  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.21   -3.07   -2.86  CH4
Claudetite      -14.39  -15.73   -1.34  As2O3
CO2(g)           -5.25   -6.72   -1.47  CO2
Dolomite          0.22  -16.87  -17.09  CaMg(CO3)2
Dolomite(d)      -0.33  -16.87  -16.54  CaMg(CO3)2
Epsomite        -10.29  -12.43   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -2.06   -5.10   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.80    7.43   20.22  Fe3(OH)8
FeS(ppt)         -1.14   -5.05   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite         -5.46  -50.50  -45.03  Fe3S4
Gypsum           -7.94  -12.52   -4.58  CaSO4:2H2O
H2(g)            -5.19   -8.34   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -6.54   -7.54   -1.00  H2S
Halite           -9.28   -7.70    1.58  NaCl
Hausmannite     -16.82   44.21   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -3.69  -33.65  -29.97  CaMg3(CO3)4
Hydromagnesite   -9.80  -18.56   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -44.09  -53.92   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -43.76  -52.97   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -46.63  -51.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -52.49  -57.88   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite      -0.41   -5.05   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -0.36   -8.39   -8.03  MgCO3
Magnetite         3.69    7.43    3.74  Fe3O4
Manganite        -9.74   15.60   25.34  MnOOH
Melanterite     -15.80  -18.01   -2.21  FeSO4:7H2O
Mirabilite      -14.39  -15.50   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -96.42 -102.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -18.55  -47.26  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.03  -14.32    2.71  MnCl2:4H2O
MnS(Green)       -5.27   -1.47    3.80  MnS
MnSO4           -17.10  -14.43    2.67  MnSO4
Nahcolite        -6.55   -7.10   -0.55  NaHCO3
Natron          -10.15  -11.46   -1.31  Na2CO3:10H2O
Nesquehonite     -2.77   -8.39   -5.62  MgCO3:3H2O
Nsutite         -24.37   18.19   42.56  MnO2
O2(g)           -72.82  -75.71   -2.89  O2
Orpiment        -12.88  -59.18  -46.30  As2S3
Portlandite      -7.88   14.92   22.80  Ca(OH)2
Pyrite            4.13  -14.35  -18.48  FeS2
Pyrochroite      -2.19   13.01   15.20  Mn(OH)2
Pyrolusite      -23.19   18.19   41.38  MnO2
Realgar          -5.00  -24.94  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.89  -44.14  -20.25  FeAsO4:2H2O
Siderite         -3.08  -13.97  -10.89  FeCO3
Siderite(d)(3)   -3.52  -13.97  -10.45  FeCO3
Sulfur           -7.19  -22.21  -15.03  S
Thenardite      -15.32  -15.50   -0.18  Na2SO4
Thermonatrite   -11.59  -11.46    0.13  Na2CO3:H2O



Trona           -17.77  -18.56   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.88  -10.44   -8.56  BaCO3

Reaction step 17.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.86   17.74   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  1.001e-001  5.763e-005
Goethite             0.00   -1.00   -1.00   2.120e-003  2.121e-003  5.617e-007
Manganite          -10.26   15.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.329e-003  2.329e-003
Siderite(d)(3)      -3.00  -13.45  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.13  -10.69   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.564e-006  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.043e-006       0.984  1.043e-006      -5.982
Hfo_sOHCa+2      1.196e-008       0.011  1.196e-008      -7.922
Hfo_sO-          3.268e-009       0.003  3.268e-009      -8.486
Hfo_sOH          1.674e-009       0.002  1.674e-009      -8.776
Hfo_sOFe+        2.582e-010       0.000  2.582e-010      -9.588
Hfo_sOHBa+2      2.267e-010       0.000  2.267e-010      -9.645
Hfo_sOH2+        1.965e-011       0.000  1.965e-011     -10.707

Hfo           
 8.564e-006  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMg+        1.648e-005       0.389  1.648e-005      -4.783
Hfo_wO-          1.387e-005       0.327  1.387e-005      -4.858
Hfo_wOH          7.104e-006       0.168  7.104e-006      -5.149
Hfo_wOMn+        3.515e-006       0.083  3.515e-006      -5.454
Hfo_wOCa+        1.277e-006       0.030  1.277e-006      -5.894



Hfo_wOH2+        8.337e-008       0.002  8.337e-008      -7.079
Hfo_wOFeOH       4.571e-008       0.001  4.571e-008      -7.340
Hfo_wH2AsO3      2.649e-008       0.001  2.649e-008      -7.577
Hfo_wOFe+        1.022e-008       0.000  1.022e-008      -7.990
Hfo_wOBa+        3.496e-010       0.000  3.496e-010      -9.456
Hfo_wOHAsO4-3    1.311e-010       0.000  1.311e-010      -9.882
Hfo_wOHSO4-2     9.720e-013       0.000  9.720e-013     -12.012
Hfo_wSO4-        5.717e-015       0.000  5.717e-015     -14.243
Hfo_wHAsO4-      4.042e-016       0.000  4.041e-016     -15.393
Hfo_wH2AsO4      1.535e-019       0.000  1.535e-019     -18.814

Mno           
-1.646e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         8.137e-027       0.000  8.137e-027     -26.090
Mno_O3Mn         7.243e-027       0.000  7.243e-027     -26.140
Mno_O3Ca         4.495e-028       0.000  4.494e-028     -27.347
Mno_O3Na-        1.815e-028       0.000  1.815e-028     -27.741
Mno_O3Mg         1.241e-028       0.000  1.241e-028     -27.906
Mno_O3Ba         5.793e-029       0.000  5.793e-029     -28.237
Mno_O3H-         1.686e-030       0.000  1.686e-030     -29.773
Mno_O3HMn+       5.988e-031       0.000  5.988e-031     -30.223
Mno_O3HCa+       3.242e-032       0.000  3.242e-032     -31.489
Mno_O3HBa+       7.473e-033       0.000  7.473e-033     -32.127
Mno_O3HMg+       6.061e-033       0.000  6.060e-033     -32.217
Mno_O3HNa        3.509e-033       0.000  3.509e-033     -32.455
Mno_O3H2         2.624e-037       0.000  2.624e-037     -36.581
Mno_O3H3+        1.093e-044       0.000  1.093e-044     -43.962
Mno_O3H3Cl       2.869e-047       0.000  2.869e-047     -46.542

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               4.384e-008  4.384e-008
Ba               5.529e-007  5.529e-007
C                1.580e-003  1.580e-003
Ca               9.401e-005  9.401e-005
Cl               9.873e-005  9.873e-005
Fe               3.187e-009  3.188e-009
K                1.893e-005  1.893e-005
Mg               6.677e-005  6.677e-005
Mn               4.408e-006  4.408e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   9.220      Charge balance
                                       pe  =  -6.559      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.576e-004
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  8.202e-004
                       Total CO2 (mol/kg)  =  6.374e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.505e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -24.34
                               Iterations  =  31
                                  Total H  = 1.110197e+002
                                  Total O  = 5.550959e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.722e-005  1.663e-005    -4.764    -4.779    -0.015
   H+                    6.222e-010  6.019e-010    -9.206    -9.220    -0.014
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           4.383e-008
   H2AsO3-               1.767e-008  1.706e-008    -7.753    -7.768    -0.015
   H3AsO3                1.450e-008  1.451e-008    -7.839    -7.838     0.000
   AsS(OH)(HS)-          1.166e-008  1.126e-008    -7.933    -7.948    -0.015
   HAsO3-2               6.504e-014  5.657e-014   -13.187   -13.247    -0.061
   H4AsO3+               4.480e-018  4.326e-018   -17.349   -17.364    -0.015
   AsO3-3                2.567e-020  1.875e-020   -19.591   -19.727    -0.136
   As3S4(HS)2-           8.491e-025  8.200e-025   -24.071   -24.086    -0.015
As(5)           1.518e-013
   HAsO4-2               1.500e-013  1.305e-013   -12.824   -12.884    -0.061
   H2AsO4-               1.175e-015  1.135e-015   -14.930   -14.945    -0.015
   AsO4-3                6.642e-016  4.853e-016   -15.178   -15.314    -0.136
   H3AsO4                1.363e-022  1.363e-022   -21.866   -21.865     0.000
Ba              5.529e-007
   Ba+2                  5.397e-007  4.695e-007    -6.268    -6.328    -0.061
   BaCO3                 1.049e-008  1.049e-008    -7.979    -7.979     0.000
   BaHCO3+               2.587e-009  2.499e-009    -8.587    -8.602    -0.015
   BaOH+                 2.737e-011  2.643e-011   -10.563   -10.578    -0.015
   BaSO4                 5.220e-012  5.221e-012   -11.282   -11.282     0.000
C(-4)           9.424e-004
   CH4                   9.424e-004  9.427e-004    -3.026    -3.026     0.000
C(4)            6.374e-004
   HCO3-                 5.747e-004  5.552e-004    -3.241    -3.256    -0.015
   CO3-2                 4.965e-005  4.326e-005    -4.304    -4.364    -0.060
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgCO3                 2.295e-006  2.295e-006    -5.639    -5.639     0.000
   CO2                   7.512e-007  7.514e-007    -6.124    -6.124     0.000
   CaHCO3+               5.615e-007  5.422e-007    -6.251    -6.266    -0.015
   MgHCO3+               3.740e-007  3.612e-007    -6.427    -6.442    -0.015
   NaCO3-                1.755e-007  1.695e-007    -6.756    -6.771    -0.015
   NaHCO3                6.568e-008  6.569e-008    -7.183    -7.182     0.000
   MnHCO3+               4.825e-008  4.660e-008    -7.317    -7.332    -0.015
   BaCO3                 1.049e-008  1.049e-008    -7.979    -7.979     0.000
   BaHCO3+               2.587e-009  2.499e-009    -8.587    -8.602    -0.015
   FeCO3                 8.582e-010  8.584e-010    -9.066    -9.066     0.000
   FeHCO3+               4.755e-011  4.592e-011   -10.323   -10.338    -0.015
Ca              9.401e-005
   Ca+2                  8.788e-005  7.657e-005    -4.056    -4.116    -0.060
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               5.615e-007  5.422e-007    -6.251    -6.266    -0.015
   CaOH+                 2.186e-008  2.111e-008    -7.660    -7.675    -0.015
   CaSO4                 3.389e-010  3.390e-010    -9.470    -9.470     0.000
   CaHSO4+               1.238e-018  1.195e-018   -17.907   -17.923    -0.015
Cl              9.873e-005
   Cl-                   9.873e-005  9.533e-005    -4.006    -4.021    -0.015
   MnCl+                 3.787e-010  3.657e-010    -9.422    -9.437    -0.015
   FeCl+                 1.127e-013  1.088e-013   -12.948   -12.963    -0.015
   MnCl2                 1.521e-014  1.522e-014   -13.818   -13.818     0.000
   MnCl3-                4.137e-019  3.995e-019   -18.383   -18.398    -0.015
   FeCl+2                7.217e-032  6.277e-032   -31.142   -31.202    -0.061
   FeCl2+                2.768e-035  2.673e-035   -34.558   -34.573    -0.015
   FeCl3                 2.548e-040  2.548e-040   -39.594   -39.594     0.000
Fe(2)           3.187e-009
   Fe+2                  9.509e-010  8.271e-010    -9.022    -9.082    -0.061
   Fe(HS)2               8.708e-010  8.710e-010    -9.060    -9.060     0.000
   FeCO3                 8.582e-010  8.584e-010    -9.066    -9.066     0.000
   FeOH+                 4.500e-010  4.346e-010    -9.347    -9.362    -0.015
   FeHCO3+               4.755e-011  4.592e-011   -10.323   -10.338    -0.015
   Fe(OH)2               6.144e-012  6.145e-012   -11.212   -11.211     0.000



   Fe(HS)3-              3.376e-012  3.260e-012   -11.472   -11.487    -0.015
   Fe(OH)3-              3.928e-013  3.793e-013   -12.406   -12.421    -0.015
   FeCl+                 1.127e-013  1.088e-013   -12.948   -12.963    -0.015
   FeSO4                 3.263e-015  3.264e-015   -14.486   -14.486     0.000
   FeHSO4+               1.337e-023  1.291e-023   -22.874   -22.889    -0.015
Fe(3)           7.088e-014
   Fe(OH)4-              4.321e-014  4.173e-014   -13.364   -13.380    -0.015
   Fe(OH)3               2.754e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              1.332e-016  1.287e-016   -15.875   -15.890    -0.015
   FeOH+2                2.689e-022  2.339e-022   -21.570   -21.631    -0.061
   Fe+3                  2.984e-029  2.180e-029   -28.525   -28.661    -0.136
   FeCl+2                7.217e-032  6.277e-032   -31.142   -31.202    -0.061
   FeSO4+                5.493e-033  5.305e-033   -32.260   -32.275    -0.015
   FeCl2+                2.768e-035  2.673e-035   -34.558   -34.573    -0.015
   Fe(SO4)2-             2.667e-039  2.575e-039   -38.574   -38.589    -0.015
   FeCl3                 2.548e-040  2.548e-040   -39.594   -39.594     0.000
   FeHSO4+2              0.000e+000  0.000e+000   -41.007   -41.068    -0.061
   Fe2(OH)2+4            0.000e+000  0.000e+000   -41.590   -41.832    -0.242
   Fe3(OH)4+5            0.000e+000  0.000e+000   -55.024   -55.402    -0.379
H(0)            6.729e-009
   H2                    3.365e-009  3.365e-009    -8.473    -8.473     0.000
K               1.893e-005
   K+                    1.893e-005  1.827e-005    -4.723    -4.738    -0.015
   KSO4-                 2.950e-012  2.849e-012   -11.530   -11.545    -0.015
Mg              6.677e-005
   Mg+2                  6.376e-005  5.559e-005    -4.195    -4.255    -0.060
   MgCO3                 2.295e-006  2.295e-006    -5.639    -5.639     0.000
   MgHCO3+               3.740e-007  3.612e-007    -6.427    -6.442    -0.015
   MgOH+                 3.472e-007  3.353e-007    -6.459    -6.475    -0.015
   MgSO4                 2.891e-010  2.892e-010    -9.539    -9.539     0.000
Mn(2)           4.408e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  1.083e-006  9.416e-007    -5.966    -6.026    -0.061
   MnHCO3+               4.825e-008  4.660e-008    -7.317    -7.332    -0.015
   MnOH+                 4.164e-008  4.021e-008    -7.380    -7.396    -0.015
   MnCl+                 3.787e-010  3.657e-010    -9.422    -9.437    -0.015
   MnSO4                 3.715e-012  3.716e-012   -11.430   -11.430     0.000
   Mn(OH)3-              7.087e-014  6.844e-014   -13.150   -13.165    -0.015
   MnCl2                 1.521e-014  1.522e-014   -13.818   -13.818     0.000
   MnCl3-                4.137e-019  3.995e-019   -18.383   -18.398    -0.015
Mn(3)           1.099e-038
   Mn+3                  1.099e-038  8.033e-039   -37.959   -38.095    -0.136
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -76.878   -76.938    -0.061
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -92.866   -92.881    -0.015
Na              2.181e-004
   Na+                   2.178e-004  2.104e-004    -3.662    -3.677    -0.015
   NaCO3-                1.755e-007  1.695e-007    -6.756    -6.771    -0.015
   NaHCO3                6.568e-008  6.569e-008    -7.183    -7.182     0.000
   NaSO4-                2.423e-011  2.340e-011   -10.616   -10.631    -0.015
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -75.434   -75.434     0.000
S(-2)           2.082e-004
   HS-                   3.559e-005  3.437e-005    -4.449    -4.464    -0.015
   S5-2                  1.652e-005  1.451e-005    -4.782    -4.838    -0.056
   S4-2                  9.659e-006  8.467e-006    -5.015    -5.072    -0.057
   S6-2                  8.529e-006  7.511e-006    -5.069    -5.124    -0.055
   H2S                   1.808e-007  1.809e-007    -6.743    -6.743     0.000
   AsS(OH)(HS)-          1.166e-008  1.126e-008    -7.933    -7.948    -0.015
   S-2                   7.930e-009  6.898e-009    -8.101    -8.161    -0.061
   S3-2                  3.412e-009  2.983e-009    -8.467    -8.525    -0.058
   Fe(HS)2               8.708e-010  8.710e-010    -9.060    -9.060     0.000
   S2-2                  1.940e-010  1.693e-010    -9.712    -9.771    -0.059
   Fe(HS)3-              3.376e-012  3.260e-012   -11.472   -11.487    -0.015
   As3S4(HS)2-           8.491e-025  8.200e-025   -24.071   -24.086    -0.015
S(6)            2.614e-008



   SO4-2                 2.548e-008  2.219e-008    -7.594    -7.654    -0.060
   CaSO4                 3.389e-010  3.390e-010    -9.470    -9.470     0.000
   MgSO4                 2.891e-010  2.892e-010    -9.539    -9.539     0.000
   NaSO4-                2.423e-011  2.340e-011   -10.616   -10.631    -0.015
   BaSO4                 5.220e-012  5.221e-012   -11.282   -11.282     0.000
   MnSO4                 3.715e-012  3.716e-012   -11.430   -11.430     0.000
   KSO4-                 2.950e-012  2.849e-012   -11.530   -11.545    -0.015
   FeSO4                 3.263e-015  3.264e-015   -14.486   -14.486     0.000
   HSO4-                 1.345e-015  1.298e-015   -14.871   -14.887    -0.015
   CaHSO4+               1.238e-018  1.195e-018   -17.907   -17.923    -0.015
   FeHSO4+               1.337e-023  1.291e-023   -22.874   -22.889    -0.015
   FeSO4+                5.493e-033  5.305e-033   -32.260   -32.275    -0.015
   Fe(SO4)2-             2.667e-039  2.575e-039   -38.574   -38.589    -0.015
   FeHSO4+2              0.000e+000  0.000e+000   -41.007   -41.068    -0.061

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -7.41  -11.77   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.30  -15.68   -1.38  As2O3
Artinite         -4.03    5.57    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.96  -43.73    8.23  As2O5
As2S3(am)       -11.83  -56.73  -44.90  As2S3
As_native        -3.29  -15.82  -12.53  As
Ba3(AsO4)2        0.50  -49.61  -50.11  Ba3(AsO4)2
Barite           -4.01  -13.98   -9.97  BaSO4
Birnessite      -25.86   17.74   43.60  MnO2
Bixbyite        -20.26  -20.87   -0.61  Mn2O3
Brucite          -2.65   14.19   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -24.07  -42.98  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.17   -3.03   -2.86  CH4
Claudetite      -14.34  -15.68   -1.34  As2O3
CO2(g)           -4.66   -6.12   -1.47  CO2
Dolomite         -0.01  -17.10  -17.09  CaMg(CO3)2
Dolomite(d)      -0.56  -17.10  -16.54  CaMg(CO3)2
Epsomite         -9.77  -11.91   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.93   -4.97   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.86    7.36   20.22  Fe3(OH)8
FeS(ppt)         -0.41   -4.33   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite         -2.34  -47.38  -45.03  Fe3S4
Gypsum           -7.19  -11.77   -4.58  CaSO4:2H2O
H2(g)            -5.32   -8.47   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -5.75   -6.74   -1.00  H2S
Halite           -9.28   -7.70    1.58  NaCl
Hausmannite     -18.46   42.57   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -4.37  -34.34  -29.97  CaMg3(CO3)4
Hydromagnesite  -11.53  -20.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -41.74  -51.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -41.50  -50.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -44.37  -49.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -49.80  -55.19   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.32   -4.33   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -0.59   -8.62   -8.03  MgCO3
Magnetite         3.62    7.36    3.74  Fe3O4
Manganite       -10.26   15.08   25.34  MnOOH
Melanterite     -14.53  -16.74   -2.21  FeSO4:7H2O
Mirabilite      -13.89  -15.01   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -93.44  -99.15   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -20.00  -48.71  -28.71  Mn3(AsO4)2:8H2O



MnCl2:4H2O      -16.78  -14.07    2.71  MnCl2:4H2O
MnS(Green)       -5.07   -1.27    3.80  MnS
MnSO4           -16.35  -13.68    2.67  MnSO4
Nahcolite        -6.38   -6.93   -0.55  NaHCO3
Natron          -10.41  -11.72   -1.31  Na2CO3:10H2O
Nesquehonite     -3.00   -8.62   -5.62  MgCO3:3H2O
Nsutite         -24.83   17.74   42.56  MnO2
O2(g)           -72.54  -75.43   -2.89  O2
Orpiment        -10.43  -56.73  -46.30  As2S3
Portlandite      -8.47   14.33   22.80  Ca(OH)2
Pyrite            5.79  -12.69  -18.48  FeS2
Pyrochroite      -2.79   12.41   15.20  Mn(OH)2
Pyrolusite      -23.64   17.74   41.38  MnO2
Realgar          -4.24  -24.18  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.73  -43.98  -20.25  FeAsO4:2H2O
Siderite         -2.56  -13.45  -10.89  FeCO3
Siderite(d)(3)   -3.00  -13.45  -10.45  FeCO3
Sulfur           -6.25  -21.28  -15.03  S
Thenardite      -14.83  -15.01   -0.18  Na2SO4
Thermonatrite   -11.84  -11.72    0.13  Na2CO3:H2O
Trona           -17.86  -18.65   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.13  -10.69   -8.56  BaCO3

Reaction step 18.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.29   17.32   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.997e-002 -2.520e-005
Goethite             0.00   -1.00   -1.00   2.120e-003  2.120e-003  4.750e-007
Manganite          -10.75   14.59   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.327e-003  2.327e-003
Siderite(d)(3)      -2.51  -12.96  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.41  -10.97   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.059e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.025e-006       0.966  1.025e-006      -5.989
Hfo_sOHCa+2      3.050e-008       0.029  3.049e-008      -7.516
Hfo_sOH          2.248e-009       0.002  2.248e-009      -8.648
Hfo_sO-          1.692e-009       0.002  1.692e-009      -8.772
Hfo_sOFe+        7.767e-010       0.001  7.767e-010      -9.110
Hfo_sOHBa+2      3.020e-010       0.000  3.020e-010      -9.520
Hfo_sOH2+        6.844e-011       0.000  6.844e-011     -10.165

Hfo           
 1.059e-005  Surface charge, eq

Hfo_w         
 4.241e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.310e-005       0.309  1.310e-005      -4.883
Hfo_wOMg+        1.246e-005       0.294  1.246e-005      -4.905
Hfo_wO-          9.856e-006       0.232  9.856e-006      -5.006
Hfo_wOMn+        4.742e-006       0.112  4.742e-006      -5.324
Hfo_wOCa+        1.722e-006       0.041  1.722e-006      -5.764
Hfo_wOH2+        3.987e-007       0.009  3.987e-007      -6.399
Hfo_wOFeOH       7.280e-008       0.002  7.280e-008      -7.138
Hfo_wOFe+        4.223e-008       0.001  4.223e-008      -7.374
Hfo_wH2AsO3      1.785e-008       0.000  1.785e-008      -7.748
Hfo_wOBa+        2.466e-010       0.000  2.466e-010      -9.608
Hfo_wOHAsO4-3    6.781e-012       0.000  6.781e-012     -11.169
Hfo_wOHSO4-2     4.480e-012       0.000  4.480e-012     -11.349
Hfo_wSO4-        6.836e-014       0.000  6.836e-014     -13.165
Hfo_wHAsO4-      1.407e-016       0.000  1.407e-016     -15.852
Hfo_wH2AsO4      1.386e-019       0.000  1.386e-019     -18.858

Mno           
-7.802e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.519e-027       0.000  6.519e-027     -26.186
Mno_O3-2         3.858e-027       0.000  3.858e-027     -26.414
Mno_O3Ca         4.045e-028       0.000  4.045e-028     -27.393
Mno_O3Na-        8.574e-029       0.000  8.574e-029     -28.067
Mno_O3Mg         6.257e-029       0.000  6.256e-029     -28.204
Mno_O3Ba         2.725e-029       0.000  2.725e-029     -28.565
Mno_O3H-         2.074e-030       0.000  2.074e-030     -29.683
Mno_O3HMn+       1.398e-030       0.000  1.398e-030     -29.855
Mno_O3HCa+       7.568e-032       0.000  7.568e-032     -31.121
Mno_O3HBa+       9.119e-033       0.000  9.119e-033     -32.040
Mno_O3HMg+       7.927e-033       0.000  7.927e-033     -32.101
Mno_O3HNa        4.300e-033       0.000  4.300e-033     -32.367
Mno_O3H2         8.371e-037       0.000  8.371e-037     -36.077
Mno_O3H3+        9.042e-044       0.000  9.042e-044     -43.044
Mno_O3H3Cl       2.365e-046       0.000  2.365e-046     -45.626

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               5.260e-008  5.260e-008
Ba               5.529e-007  5.529e-007
C                1.865e-003  1.865e-003
Ca               1.764e-004  1.764e-004
Cl               9.873e-005  9.873e-005
Fe               3.023e-008  3.023e-008
K                1.893e-005  1.893e-005



Mg               7.080e-005  7.080e-005
Mn               5.479e-006  5.479e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.807      Charge balance
                                       pe  =  -6.081      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.192e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  9.971e-004
                       Total CO2 (mol/kg)  =  8.299e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.525e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -19.65
                               Iterations  =  42
                                  Total H  = 1.110201e+002
                                  Total O  = 5.551005e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.665e-006  6.412e-006    -5.176    -5.193    -0.017
   H+                    1.620e-009  1.561e-009    -8.791    -8.807    -0.016
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           5.260e-008
   AsS(OH)(HS)-          4.480e-008  4.310e-008    -7.349    -7.366    -0.017
   H3AsO3                5.300e-009  5.302e-009    -8.276    -8.276     0.000
   H2AsO3-               2.499e-009  2.404e-009    -8.602    -8.619    -0.017
   HAsO3-2               3.587e-015  3.072e-015   -14.445   -14.513    -0.067
   H4AsO3+               4.263e-018  4.101e-018   -17.370   -17.387    -0.017
   AsO3-3                5.563e-022  3.926e-022   -21.255   -21.406    -0.151
   As3S4(HS)2-           3.216e-022  3.094e-022   -21.493   -21.510    -0.017
As(5)           1.133e-014
   HAsO4-2               1.109e-014  9.497e-015   -13.955   -14.022    -0.067
   H2AsO4-               2.228e-016  2.143e-016   -15.652   -15.669    -0.017
   AsO4-3                1.929e-017  1.362e-017   -16.715   -16.866    -0.151
   H3AsO4                6.675e-023  6.677e-023   -22.176   -22.175     0.000
Ba              5.529e-007
   Ba+2                  5.439e-007  4.658e-007    -6.265    -6.332    -0.067
   BaCO3                 5.483e-009  5.485e-009    -8.261    -8.261     0.000
   BaHCO3+               3.522e-009  3.388e-009    -8.453    -8.470    -0.017
   BaSO4                 1.295e-011  1.295e-011   -10.888   -10.888     0.000
   BaOH+                 1.051e-011  1.011e-011   -10.978   -10.995    -0.017
C(-4)           1.035e-003
   CH4                   1.035e-003  1.035e-003    -2.985    -2.985     0.000
C(4)            8.299e-004
   HCO3-                 7.883e-004  7.588e-004    -3.103    -3.120    -0.017
   CO3-2                 2.655e-005  2.279e-005    -4.576    -4.642    -0.066
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CO2                   2.663e-006  2.664e-006    -5.575    -5.575     0.000
   CaHCO3+               1.462e-006  1.407e-006    -5.835    -5.852    -0.017
   MgCO3                 1.285e-006  1.286e-006    -5.891    -5.891     0.000
   MgHCO3+               5.456e-007  5.249e-007    -6.263    -6.280    -0.017
   MnHCO3+               1.256e-007  1.209e-007    -6.901    -6.918    -0.017
   NaCO3-                9.249e-008  8.898e-008    -7.034    -7.051    -0.017
   NaHCO3                8.943e-008  8.946e-008    -7.049    -7.048     0.000
   BaCO3                 5.483e-009  5.485e-009    -8.261    -8.261     0.000
   BaHCO3+               3.522e-009  3.388e-009    -8.453    -8.470    -0.017
   FeCO3                 2.628e-009  2.628e-009    -8.580    -8.580     0.000
   FeHCO3+               3.792e-010  3.648e-010    -9.421    -9.438    -0.017
Ca              1.764e-004



   Ca+2                  1.693e-004  1.454e-004    -3.771    -3.838    -0.066
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               1.462e-006  1.407e-006    -5.835    -5.852    -0.017
   CaOH+                 1.606e-008  1.545e-008    -7.794    -7.811    -0.017
   CaSO4                 1.608e-009  1.609e-009    -8.794    -8.794     0.000
   CaHSO4+               1.530e-017  1.471e-017   -16.815   -16.832    -0.017
Cl              9.873e-005
   Cl-                   9.873e-005  9.496e-005    -4.006    -4.022    -0.017
   MnCl+                 7.188e-010  6.915e-010    -9.143    -9.160    -0.017
   FeCl+                 6.551e-013  6.302e-013   -12.184   -12.201    -0.017
   MnCl2                 2.865e-014  2.866e-014   -13.543   -13.543     0.000
   MnCl3-                7.792e-019  7.496e-019   -18.108   -18.125    -0.017
   FeCl+2                1.274e-030  1.092e-030   -29.895   -29.962    -0.067
   FeCl2+                4.813e-034  4.630e-034   -33.318   -33.334    -0.017
   FeCl3                 4.395e-039  4.397e-039   -38.357   -38.357     0.000
Fe(2)           3.023e-008
   Fe(HS)2               2.043e-008  2.044e-008    -7.690    -7.690     0.000
   Fe+2                  5.613e-009  4.808e-009    -8.251    -8.318    -0.067
   FeCO3                 2.628e-009  2.628e-009    -8.580    -8.580     0.000
   FeOH+                 1.012e-009  9.737e-010    -8.995    -9.012    -0.017
   FeHCO3+               3.792e-010  3.648e-010    -9.421    -9.438    -0.017
   Fe(HS)3-              1.598e-010  1.537e-010    -9.796    -9.813    -0.017
   Fe(OH)2               5.306e-012  5.308e-012   -11.275   -11.275     0.000
   FeCl+                 6.551e-013  6.302e-013   -12.184   -12.201    -0.017
   Fe(OH)3-              1.313e-013  1.263e-013   -12.882   -12.899    -0.017
   FeSO4                 4.741e-014  4.742e-014   -13.324   -13.324     0.000
   FeHSO4+               5.059e-022  4.867e-022   -21.296   -21.313    -0.017
Fe(3)           4.460e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.672e-014  1.609e-014   -13.777   -13.794    -0.017
   Fe(OH)2+              3.470e-016  3.338e-016   -15.460   -15.477    -0.017
   FeOH+2                1.838e-021  1.574e-021   -20.736   -20.803    -0.067
   Fe+3                  5.393e-028  3.806e-028   -27.268   -27.419    -0.151
   FeCl+2                1.274e-030  1.092e-030   -29.895   -29.962    -0.067
   FeSO4+                2.407e-031  2.315e-031   -30.619   -30.635    -0.017
   FeCl2+                4.813e-034  4.630e-034   -33.318   -33.334    -0.017
   Fe(SO4)2-             2.921e-037  2.810e-037   -36.535   -36.551    -0.017
   FeCl3                 4.395e-039  4.397e-039   -38.357   -38.357     0.000
   FeHSO4+2              1.130e-039  9.679e-040   -38.947   -39.014    -0.067
   Fe2(OH)2+4            1.239e-040  0.000e+000   -39.907   -40.176    -0.269
   Fe3(OH)4+5            0.000e+000  0.000e+000   -52.912   -53.333    -0.420
H(0)            5.020e-009
   H2                    2.510e-009  2.511e-009    -8.600    -8.600     0.000
K               1.893e-005
   K+                    1.893e-005  1.820e-005    -4.723    -4.740    -0.017
   KSO4-                 7.375e-012  7.095e-012   -11.132   -11.149    -0.017
Mg              7.080e-005
   Mg+2                  6.882e-005  5.912e-005    -4.162    -4.228    -0.066
   MgCO3                 1.285e-006  1.286e-006    -5.891    -5.891     0.000
   MgHCO3+               5.456e-007  5.249e-007    -6.263    -6.280    -0.017
   MgOH+                 1.429e-007  1.375e-007    -6.845    -6.862    -0.017
   MgSO4                 7.686e-010  7.688e-010    -9.114    -9.114     0.000
Mn(2)           5.479e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  2.087e-006  1.787e-006    -5.681    -5.748    -0.067
   MnHCO3+               1.256e-007  1.209e-007    -6.901    -6.918    -0.017
   MnOH+                 3.059e-008  2.943e-008    -7.514    -7.531    -0.017
   MnCl+                 7.188e-010  6.915e-010    -9.143    -9.160    -0.017
   MnSO4                 1.763e-011  1.763e-011   -10.754   -10.754     0.000
   MnCl2                 2.865e-014  2.866e-014   -13.543   -13.543     0.000
   Mn(OH)3-              7.736e-015  7.442e-015   -14.111   -14.128    -0.017
   MnCl3-                7.792e-019  7.496e-019   -18.108   -18.125    -0.017
Mn(3)           6.488e-038
   Mn+3                  6.488e-038  4.580e-038   -37.188   -37.339    -0.151
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -77.994   -78.061    -0.067
Mn(7)           0.000e+000



   MnO4-                 0.000e+000  0.000e+000   -93.510   -93.527    -0.017
Na              2.181e-004
   Na+                   2.179e-004  2.097e-004    -3.662    -3.678    -0.017
   NaCO3-                9.249e-008  8.898e-008    -7.034    -7.051    -0.017
   NaHCO3                8.943e-008  8.946e-008    -7.049    -7.048     0.000
   NaSO4-                6.059e-011  5.829e-011   -10.218   -10.234    -0.017
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -75.180   -75.180     0.000
S(-2)           2.082e-004
   HS-                   7.179e-005  6.907e-005    -4.144    -4.161    -0.017
   S5-2                  1.296e-005  1.124e-005    -4.887    -4.949    -0.062
   S4-2                  7.585e-006  6.558e-006    -5.120    -5.183    -0.063
   S6-2                  6.691e-006  5.818e-006    -5.175    -5.235    -0.061
   H2S                   9.426e-007  9.428e-007    -6.026    -6.026     0.000
   AsS(OH)(HS)-          4.480e-008  4.310e-008    -7.349    -7.366    -0.017
   Fe(HS)2               2.043e-008  2.044e-008    -7.690    -7.690     0.000
   S-2                   6.238e-009  5.343e-009    -8.205    -8.272    -0.067
   S3-2                  2.681e-009  2.311e-009    -8.572    -8.636    -0.064
   Fe(HS)3-              1.598e-010  1.537e-010    -9.796    -9.813    -0.017
   S2-2                  1.525e-010  1.312e-010    -9.817    -9.882    -0.066
   As3S4(HS)2-           3.216e-022  3.094e-022   -21.493   -21.510    -0.017
S(6)            6.714e-008
   SO4-2                 6.467e-008  5.547e-008    -7.189    -7.256    -0.067
   CaSO4                 1.608e-009  1.609e-009    -8.794    -8.794     0.000
   MgSO4                 7.686e-010  7.688e-010    -9.114    -9.114     0.000
   NaSO4-                6.059e-011  5.829e-011   -10.218   -10.234    -0.017
   MnSO4                 1.763e-011  1.763e-011   -10.754   -10.754     0.000
   BaSO4                 1.295e-011  1.295e-011   -10.888   -10.888     0.000
   KSO4-                 7.375e-012  7.095e-012   -11.132   -11.149    -0.017
   FeSO4                 4.741e-014  4.742e-014   -13.324   -13.324     0.000
   HSO4-                 8.753e-015  8.421e-015   -14.058   -14.075    -0.017
   CaHSO4+               1.530e-017  1.471e-017   -16.815   -16.832    -0.017
   FeHSO4+               5.059e-022  4.867e-022   -21.296   -21.313    -0.017
   FeSO4+                2.407e-031  2.315e-031   -30.619   -30.635    -0.017
   Fe(SO4)2-             2.921e-037  2.810e-037   -36.535   -36.551    -0.017
   FeHSO4+2              1.130e-039  9.679e-040   -38.947   -39.014    -0.067

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -6.73  -11.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.17  -16.55   -1.38  As2O3
Artinite         -5.09    4.51    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.58  -44.35    8.23  As2O5
As2S3(am)       -10.55  -55.45  -44.90  As2S3
As_native        -3.92  -16.45  -12.53  As
Ba3(AsO4)2       -2.62  -52.73  -50.11  Ba3(AsO4)2
Barite           -3.62  -13.59   -9.97  BaSO4
Birnessite      -26.29   17.32   43.60  MnO2
Bixbyite        -21.23  -21.84   -0.61  Mn2O3
Brucite          -3.46   13.38   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -26.34  -45.24  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.12   -2.98   -2.86  CH4
Claudetite      -15.21  -16.55   -1.34  As2O3
CO2(g)           -4.11   -5.57   -1.47  CO2
Dolomite         -0.26  -17.35  -17.09  CaMg(CO3)2
Dolomite(d)      -0.81  -17.35  -16.54  CaMg(CO3)2
Epsomite         -9.34  -11.48   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.81   -4.85   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.93    7.29   20.22  Fe3(OH)8
FeS(ppt)          0.24   -3.67   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          0.46  -44.57  -45.03  Fe3S4



Gypsum           -6.51  -11.09   -4.58  CaSO4:2H2O
H2(g)            -5.45   -8.60   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -5.03   -6.03   -1.00  H2S
Halite           -9.28   -7.70    1.58  NaCl
Hausmannite     -19.98   41.05   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -5.12  -35.09  -29.97  CaMg3(CO3)4
Hydromagnesite  -13.34  -22.10   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -39.62  -49.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -39.46  -48.67   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -42.33  -47.61   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -47.35  -52.74   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.98   -3.67   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -0.84   -8.87   -8.03  MgCO3
Magnetite         3.56    7.29    3.74  Fe3O4
Manganite       -10.75   14.59   25.34  MnOOH
Melanterite     -13.36  -15.57   -2.21  FeSO4:7H2O
Mirabilite      -13.50  -14.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -90.74  -96.45   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -22.27  -50.98  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.50  -13.79    2.71  MnCl2:4H2O
MnS(Green)       -4.90   -1.10    3.80  MnS
MnSO4           -15.67  -13.00    2.67  MnSO4
Nahcolite        -6.25   -6.80   -0.55  NaHCO3
Natron          -10.69  -12.00   -1.31  Na2CO3:10H2O
Nesquehonite     -3.25   -8.87   -5.62  MgCO3:3H2O
Nsutite         -25.25   17.32   42.56  MnO2
O2(g)           -72.29  -75.18   -2.89  O2
Orpiment         -9.15  -55.45  -46.30  As2S3
Portlandite      -9.02   13.78   22.80  Ca(OH)2
Pyrite            7.29  -11.19  -18.48  FeS2
Pyrochroite      -3.33   11.87   15.20  Mn(OH)2
Pyrolusite      -24.06   17.32   41.38  MnO2
Realgar          -4.02  -23.97  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.04  -44.29  -20.25  FeAsO4:2H2O
Siderite         -2.07  -12.96  -10.89  FeCO3
Siderite(d)(3)   -2.51  -12.96  -10.45  FeCO3
Sulfur           -5.41  -20.44  -15.03  S
Thenardite      -14.43  -14.61   -0.18  Na2SO4
Thermonatrite   -12.12  -12.00    0.13  Na2CO3:H2O
Trona           -18.00  -18.80   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.41  -10.97   -8.56  BaCO3

Reaction step 19.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000



O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.59   17.01   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.987e-002 -1.254e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.120e-003  2.452e-007
Manganite          -11.10   14.24   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.325e-003  2.325e-003
Siderite(d)(3)      -2.16  -12.61  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.61  -11.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.150e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        9.958e-007       0.939  9.957e-007      -6.002
Hfo_sOHCa+2      5.831e-008       0.055  5.831e-008      -7.234
Hfo_sOH          2.763e-009       0.003  2.763e-009      -8.559
Hfo_sOFe+        1.694e-009       0.002  1.694e-009      -8.771
Hfo_sO-          1.057e-009       0.001  1.057e-009      -8.976
Hfo_sOHBa+2      3.656e-010       0.000  3.656e-010      -9.437
Hfo_sOH2+        1.655e-010       0.000  1.655e-010      -9.781

Hfo           
 1.150e-005  Surface charge, eq

Hfo_w         
 4.240e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.808e-005       0.426  1.808e-005      -4.743
Hfo_wOMg+        9.062e-006       0.214  9.062e-006      -5.043
Hfo_wO-          6.916e-006       0.163  6.916e-006      -5.160
Hfo_wOMn+        5.177e-006       0.122  5.177e-006      -5.286
Hfo_wOCa+        1.880e-006       0.044  1.880e-006      -5.726
Hfo_wOH2+        1.083e-006       0.026  1.083e-006      -5.965
Hfo_wOFe+        1.035e-007       0.002  1.035e-007      -6.985
Hfo_wOFeOH       9.066e-008       0.002  9.066e-008      -7.043
Hfo_wH2AsO3      8.035e-009       0.000  8.035e-009      -8.095
Hfo_wOBa+        1.704e-010       0.000  1.704e-010      -9.769
Hfo_wOHSO4-2     1.037e-011       0.000  1.037e-011     -10.984
Hfo_wOHAsO4-3    4.925e-013       0.000  4.925e-013     -12.308
Hfo_wSO4-        3.113e-013       0.000  3.113e-013     -12.507
Hfo_wHAsO4-      3.956e-017       0.000  3.956e-017     -16.403
Hfo_wH2AsO4      7.669e-020       0.000  7.669e-020     -19.115

Mno           
-4.363e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.673e-028       0.000  5.673e-028     -27.246
Mno_O3-2         2.158e-028       0.000  2.158e-028     -27.666
Mno_O3Ca         3.520e-029       0.000  3.520e-029     -28.453
Mno_O3Na-        4.775e-030       0.000  4.775e-030     -29.321
Mno_O3Mg         3.628e-030       0.000  3.628e-030     -29.440



Mno_O3Ba         1.501e-030       0.000  1.501e-030     -29.824
Mno_O3HMn+       2.394e-031       0.000  2.394e-031     -30.621
Mno_O3H-         2.282e-031       0.000  2.282e-031     -30.642
Mno_O3HCa+       1.296e-032       0.000  1.296e-032     -31.887
Mno_O3HBa+       9.885e-034       0.000  9.885e-034     -33.005
Mno_O3HMg+       9.044e-034       0.000  9.044e-034     -33.044
Mno_O3HNa        4.713e-034       0.000  4.713e-034     -33.327
Mno_O3H2         1.813e-037       0.000  1.813e-037     -36.742
Mno_O3H3+        3.853e-044       0.000  3.853e-044     -43.414
Mno_O3H3Cl       1.003e-046       0.000  1.003e-046     -45.999

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.242e-008  6.242e-008
Ba               5.529e-007  5.529e-007
C                2.167e-003  2.167e-003
Ca               2.764e-004  2.764e-004
Cl               9.873e-005  9.873e-005
Fe               1.800e-007  1.800e-007
K                1.893e-005  1.893e-005
Mg               7.419e-005  7.419e-005
Mn               6.812e-006  6.813e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.513      Charge balance
                                       pe  =  -5.743      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.488e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.208e-003
                       Total CO2 (mol/kg)  =  1.039e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.535e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -15.97
                               Iterations  =  49
                                  Total H  = 1.110205e+002
                                  Total O  = 5.551055e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.402e-006  3.258e-006    -5.468    -5.487    -0.019
   H+                    3.200e-009  3.072e-009    -8.495    -8.513    -0.018
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.242e-008
   AsS(OH)(HS)-          6.028e-008  5.774e-008    -7.220    -7.239    -0.019
   H3AsO3                1.728e-009  1.728e-009    -8.762    -8.762     0.000
   H2AsO3-               4.158e-010  3.983e-010    -9.381    -9.400    -0.019
   HAsO3-2               3.073e-016  2.587e-016   -15.512   -15.587    -0.075
   H4AsO3+               2.747e-018  2.631e-018   -17.561   -17.580    -0.019
   As3S4(HS)2-           3.007e-021  2.880e-021   -20.522   -20.541    -0.019
   AsO3-3                2.475e-023  1.680e-023   -22.606   -22.775    -0.168
As(5)           1.214e-015
   HAsO4-2               1.168e-015  9.830e-016   -14.933   -15.007    -0.075
   H2AsO4-               4.557e-017  4.365e-017   -16.341   -16.360    -0.019
   AsO4-3                1.055e-018  7.163e-019   -17.977   -18.145    -0.168
   H3AsO4                2.675e-023  2.676e-023   -22.573   -22.573     0.000
Ba              5.529e-007
   Ba+2                  5.450e-007  4.588e-007    -6.264    -6.338    -0.075
   BaHCO3+               4.405e-009  4.220e-009    -8.356    -8.375    -0.019



   BaCO3                 3.471e-009  3.472e-009    -8.460    -8.459     0.000
   BaSO4                 2.138e-011  2.139e-011   -10.670   -10.670     0.000
   BaOH+                 5.283e-012  5.060e-012   -11.277   -11.296    -0.019
C(-4)           1.128e-003
   CH4                   1.128e-003  1.129e-003    -2.948    -2.947     0.000
C(4)            1.039e-003
   HCO3-                 1.001e-003  9.595e-004    -3.000    -3.018    -0.018
   CO3-2                 1.735e-005  1.465e-005    -4.761    -4.834    -0.074
   CO2                   6.626e-006  6.628e-006    -5.179    -5.179     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CaHCO3+               2.890e-006  2.768e-006    -5.539    -5.558    -0.019
   MgCO3                 8.564e-007  8.567e-007    -6.067    -6.067     0.000
   MgHCO3+               7.184e-007  6.881e-007    -6.144    -6.162    -0.019
   MnHCO3+               2.483e-007  2.378e-007    -6.605    -6.624    -0.019
   NaHCO3                1.126e-007  1.127e-007    -6.948    -6.948     0.000
   NaCO3-                5.945e-008  5.694e-008    -7.226    -7.245    -0.019
   FeCO3                 5.897e-009  5.899e-009    -8.229    -8.229     0.000
   BaHCO3+               4.405e-009  4.220e-009    -8.356    -8.375    -0.019
   BaCO3                 3.471e-009  3.472e-009    -8.460    -8.459     0.000
   FeHCO3+               1.682e-009  1.611e-009    -8.774    -8.793    -0.019
Ca              2.764e-004
   Ca+2                  2.680e-004  2.262e-004    -3.572    -3.646    -0.074
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               2.890e-006  2.768e-006    -5.539    -5.558    -0.019
   CaOH+                 1.275e-008  1.222e-008    -7.894    -7.913    -0.019
   CaSO4                 4.195e-009  4.197e-009    -8.377    -8.377     0.000
   CaHSO4+               7.885e-017  7.553e-017   -16.103   -16.122    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.454e-005    -4.006    -4.024    -0.019
   MnCl+                 1.118e-009  1.071e-009    -8.951    -8.970    -0.019
   FeCl+                 2.288e-012  2.191e-012   -11.641   -11.659    -0.019
   MnCl2                 4.419e-014  4.421e-014   -13.355   -13.354     0.000
   MnCl3-                1.202e-018  1.151e-018   -17.920   -17.939    -0.019
   FeCl+2                9.835e-030  8.280e-030   -29.007   -29.082    -0.075
   FeCl2+                3.650e-033  3.497e-033   -32.438   -32.456    -0.019
   FeCl3                 3.305e-038  3.306e-038   -37.481   -37.481     0.000
Fe(2)           1.800e-007
   Fe(HS)2               1.490e-007  1.491e-007    -6.827    -6.827     0.000
   Fe+2                  1.994e-008  1.679e-008    -7.700    -7.775    -0.075
   FeCO3                 5.897e-009  5.899e-009    -8.229    -8.229     0.000
   FeOH+                 1.804e-009  1.728e-009    -8.744    -8.762    -0.019
   Fe(HS)3-              1.691e-009  1.620e-009    -8.772    -8.790    -0.019
   FeHCO3+               1.682e-009  1.611e-009    -8.774    -8.793    -0.019
   Fe(OH)2               4.786e-012  4.787e-012   -11.320   -11.320     0.000
   FeCl+                 2.288e-012  2.191e-012   -11.641   -11.659    -0.019
   FeSO4                 2.776e-013  2.777e-013   -12.557   -12.556     0.000
   Fe(OH)3-              6.044e-014  5.789e-014   -13.219   -13.237    -0.019
   FeHSO4+               5.854e-021  5.607e-021   -20.233   -20.251    -0.019
Fe(3)           3.675e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              8.535e-015  8.175e-015   -14.069   -14.087    -0.019
   Fe(OH)2+              6.857e-016  6.568e-016   -15.164   -15.183    -0.019
   FeOH+2                7.239e-021  6.094e-021   -20.140   -20.215    -0.075
   Fe+3                  4.272e-027  2.900e-027   -26.369   -26.538    -0.168
   FeCl+2                9.835e-030  8.280e-030   -29.007   -29.082    -0.075
   FeSO4+                3.087e-030  2.957e-030   -29.510   -29.529    -0.019
   FeCl2+                3.650e-033  3.497e-033   -32.438   -32.456    -0.019
   Fe(SO4)2-             6.281e-036  6.017e-036   -35.202   -35.221    -0.019
   FeCl3                 3.305e-038  3.306e-038   -37.481   -37.481     0.000
   FeHSO4+2              2.890e-038  2.433e-038   -37.539   -37.614    -0.075
   Fe2(OH)2+4            1.990e-039  9.996e-040   -38.701   -39.000    -0.299
   Fe3(OH)4+5            0.000e+000  0.000e+000   -51.395   -51.863    -0.467
H(0)            4.084e-009
   H2                    2.042e-009  2.043e-009    -8.690    -8.690     0.000
K               1.893e-005
   K+                    1.893e-005  1.812e-005    -4.723    -4.742    -0.019



   KSO4-                 1.236e-011  1.184e-011   -10.908   -10.927    -0.019
Mg              7.419e-005
   Mg+2                  7.254e-005  6.129e-005    -4.139    -4.213    -0.073
   MgCO3                 8.564e-007  8.567e-007    -6.067    -6.067     0.000
   MgHCO3+               7.184e-007  6.881e-007    -6.144    -6.162    -0.019
   MgOH+                 7.562e-008  7.243e-008    -7.121    -7.140    -0.019
   MgSO4                 1.336e-009  1.336e-009    -8.874    -8.874     0.000
Mn(2)           6.812e-006
   Mn+2                  3.304e-006  2.781e-006    -5.481    -5.556    -0.075
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.483e-007  2.378e-007    -6.605    -6.624    -0.019
   MnOH+                 2.429e-008  2.327e-008    -7.615    -7.633    -0.019
   MnCl+                 1.118e-009  1.071e-009    -8.951    -8.970    -0.019
   MnSO4                 4.598e-011  4.600e-011   -10.337   -10.337     0.000
   MnCl2                 4.419e-014  4.421e-014   -13.355   -13.354     0.000
   Mn(OH)3-              1.587e-015  1.520e-015   -14.799   -14.818    -0.019
   MnCl3-                1.202e-018  1.151e-018   -17.920   -17.939    -0.019
Mn(3)           2.290e-037
   Mn+3                  2.290e-037  1.554e-037   -36.640   -36.808    -0.168
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -78.791   -78.866    -0.075
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.974   -93.993    -0.019
Na              2.181e-004
   Na+                   2.179e-004  2.088e-004    -3.662    -3.680    -0.019
   NaHCO3                1.126e-007  1.127e-007    -6.948    -6.948     0.000
   NaCO3-                5.945e-008  5.694e-008    -7.226    -7.245    -0.019
   NaSO4-                1.016e-010  9.731e-011    -9.993   -10.012    -0.019
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -75.001   -75.000     0.000
S(-2)           2.081e-004
   HS-                   1.042e-004  9.981e-005    -3.982    -4.001    -0.019
   S5-2                  9.659e-006  8.255e-006    -5.015    -5.083    -0.068
   S4-2                  5.655e-006  4.816e-006    -5.248    -5.317    -0.070
   S6-2                  4.983e-006  4.273e-006    -5.303    -5.369    -0.067
   H2S                   2.680e-006  2.681e-006    -5.572    -5.572     0.000
   Fe(HS)2               1.490e-007  1.491e-007    -6.827    -6.827     0.000
   AsS(OH)(HS)-          6.028e-008  5.774e-008    -7.220    -7.239    -0.019
   S-2                   4.661e-009  3.924e-009    -8.332    -8.406    -0.075
   S3-2                  2.000e-009  1.697e-009    -8.699    -8.770    -0.071
   Fe(HS)3-              1.691e-009  1.620e-009    -8.772    -8.790    -0.019
   S2-2                  1.138e-010  9.632e-011    -9.944   -10.016    -0.073
   As3S4(HS)2-           3.007e-021  2.880e-021   -20.522   -20.541    -0.019
S(6)            1.160e-007
   SO4-2                 1.103e-007  9.300e-008    -6.958    -7.032    -0.074
   CaSO4                 4.195e-009  4.197e-009    -8.377    -8.377     0.000
   MgSO4                 1.336e-009  1.336e-009    -8.874    -8.874     0.000
   NaSO4-                1.016e-010  9.731e-011    -9.993   -10.012    -0.019
   MnSO4                 4.598e-011  4.600e-011   -10.337   -10.337     0.000
   BaSO4                 2.138e-011  2.139e-011   -10.670   -10.670     0.000
   KSO4-                 1.236e-011  1.184e-011   -10.908   -10.927    -0.019
   FeSO4                 2.776e-013  2.777e-013   -12.557   -12.556     0.000
   HSO4-                 2.900e-014  2.778e-014   -13.538   -13.556    -0.019
   CaHSO4+               7.885e-017  7.553e-017   -16.103   -16.122    -0.019
   FeHSO4+               5.854e-021  5.607e-021   -20.233   -20.251    -0.019
   FeSO4+                3.087e-030  2.957e-030   -29.510   -29.529    -0.019
   Fe(SO4)2-             6.281e-036  6.017e-036   -35.202   -35.221    -0.019
   FeHSO4+2              2.890e-038  2.433e-038   -37.539   -37.614    -0.075

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -6.32  -10.68   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.14  -17.52   -1.38  As2O3
Artinite         -5.83    3.77    9.60  MgCO3:Mg(OH)2:3H2O



As2O5(cr)       -53.37  -45.15    8.23  As2O5
As2S3(am)       -10.16  -55.06  -44.90  As2S3
As_native        -4.54  -17.07  -12.53  As
Ba3(AsO4)2       -5.19  -55.30  -50.11  Ba3(AsO4)2
Barite           -3.40  -13.37   -9.97  BaSO4
Birnessite      -26.59   17.01   43.60  MnO2
Bixbyite        -21.93  -22.54   -0.61  Mn2O3
Brucite          -4.03   12.81   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -28.32  -47.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.09   -2.95   -2.86  CH4
Claudetite      -16.18  -17.52   -1.34  As2O3
CO2(g)           -3.71   -5.18   -1.47  CO2
Dolomite         -0.44  -17.53  -17.09  CaMg(CO3)2
Dolomite(d)      -0.99  -17.53  -16.54  CaMg(CO3)2
Epsomite         -9.10  -11.24   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.72   -4.76   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -12.97    7.25   20.22  Fe3(OH)8
FeS(ppt)          0.65   -3.26   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          2.23  -42.80  -45.03  Fe3S4
Gypsum           -6.10  -10.68   -4.58  CaSO4:2H2O
H2(g)            -5.54   -8.69   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.57   -5.57   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -21.08   39.95   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -5.65  -35.62  -29.97  CaMg3(CO3)4
Hydromagnesite  -14.61  -23.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -38.23  -48.06   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -38.13  -47.34   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -41.00  -46.28   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -45.72  -51.11   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.38   -3.26   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.02   -9.05   -8.03  MgCO3
Magnetite         3.51    7.25    3.74  Fe3O4
Manganite       -11.10   14.24   25.34  MnOOH
Melanterite     -12.60  -14.81   -2.21  FeSO4:7H2O
Mirabilite      -13.28  -14.39   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -89.00  -94.71   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -24.25  -52.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.31  -13.60    2.71  MnCl2:4H2O
MnS(Green)       -4.84   -1.04    3.80  MnS
MnSO4           -15.26  -12.59    2.67  MnSO4
Nahcolite        -6.15   -6.70   -0.55  NaHCO3
Natron          -10.88  -12.20   -1.31  Na2CO3:10H2O
Nesquehonite     -3.43   -9.05   -5.62  MgCO3:3H2O
Nsutite         -25.55   17.01   42.56  MnO2
O2(g)           -72.11  -75.00   -2.89  O2
Orpiment         -8.76  -55.06  -46.30  As2S3
Portlandite      -9.42   13.38   22.80  Ca(OH)2
Pyrite            8.24  -10.24  -18.48  FeS2
Pyrochroite      -3.73   11.47   15.20  Mn(OH)2
Pyrolusite      -24.37   17.01   41.38  MnO2
Realgar          -4.10  -24.05  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.43  -44.68  -20.25  FeAsO4:2H2O
Siderite         -1.72  -12.61  -10.89  FeCO3
Siderite(d)(3)   -2.16  -12.61  -10.45  FeCO3
Sulfur           -4.87  -19.89  -15.03  S
Thenardite      -14.21  -14.39   -0.18  Na2SO4
Thermonatrite   -12.32  -12.19    0.13  Na2CO3:H2O
Trona           -18.10  -18.89   -0.80  NaHCO3:Na2CO3:2H2O



Witherite        -2.61  -11.17   -8.56  BaCO3

Reaction step 20.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.81   16.79   43.60   2.335e-003           0 -2.335e-003
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.978e-002 -2.234e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.120e-003 -2.468e-007
Manganite          -11.35   13.99   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  2.324e-003  2.324e-003
Siderite(d)(3)      -1.91  -12.36  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.74  -11.31   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.200e-005  Surface charge, eq

Hfo_s         
 1.060e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        9.621e-007       0.908  9.621e-007      -6.017
Hfo_sOHCa+2      9.020e-008       0.085  9.020e-008      -7.045
Hfo_sOH          3.192e-009       0.003  3.192e-009      -8.496
Hfo_sOFe+        2.918e-009       0.003  2.918e-009      -8.535
Hfo_sO-          7.625e-010       0.001  7.625e-010      -9.118
Hfo_sOHBa+2      4.160e-010       0.000  4.160e-010      -9.381
Hfo_sOH2+        3.061e-010       0.000  3.061e-010      -9.514

Hfo           
 1.200e-005  Surface charge, eq

Hfo_w         
 4.240e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.127e-005       0.502  2.127e-005      -4.672
Hfo_wOMg+        6.775e-006       0.160  6.775e-006      -5.169
Hfo_wOMn+        5.093e-006       0.120  5.093e-006      -5.293
Hfo_wO-          5.081e-006       0.120  5.081e-006      -5.294
Hfo_wOH2+        2.040e-006       0.048  2.040e-006      -5.690
Hfo_wOCa+        1.850e-006       0.044  1.850e-006      -5.733



Hfo_wOFe+        1.815e-007       0.004  1.815e-007      -6.741
Hfo_wOFeOH       9.932e-008       0.002  9.932e-008      -7.003
Hfo_wH2AsO3      4.423e-009       0.000  4.423e-009      -8.354
Hfo_wOBa+        1.233e-010       0.000  1.233e-010      -9.909
Hfo_wOHSO4-2     1.612e-011       0.000  1.612e-011     -10.793
Hfo_wSO4-        7.747e-013       0.000  7.746e-013     -12.111
Hfo_wOHAsO4-3    7.616e-014       0.000  7.616e-014     -13.118
Hfo_wHAsO4-      1.568e-017       0.000  1.568e-017     -16.805
Hfo_wH2AsO4      4.866e-020       0.000  4.866e-020     -19.313

Mno           
-9.387e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.635e-026       0.000  1.635e-026     -25.787
Mno_O3-2         4.644e-027       0.000  4.644e-027     -26.333
Mno_O3Ca         1.014e-027       0.000  1.014e-027     -26.994
Mno_O3Na-        1.024e-028       0.000  1.024e-028     -27.990
Mno_O3Mg         7.946e-029       0.000  7.945e-029     -28.100
Mno_O3Ba         3.183e-029       0.000  3.183e-029     -28.497
Mno_O3HMn+       1.104e-029       0.000  1.104e-029     -28.957
Mno_O3H-         7.864e-030       0.000  7.864e-030     -29.104
Mno_O3HCa+       5.979e-031       0.000  5.979e-031     -30.223
Mno_O3HBa+       3.355e-032       0.000  3.355e-032     -31.474
Mno_O3HMg+       3.171e-032       0.000  3.171e-032     -31.499
Mno_O3HNa        1.618e-032       0.000  1.618e-032     -31.791
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.403e-042       0.000  3.403e-042     -41.468
Mno_O3H3Cl       8.826e-045       0.000  8.826e-045     -44.054

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.603e-008  6.604e-008
Ba               5.529e-007  5.529e-007
C                2.466e-003  2.466e-003
Ca               3.743e-004  3.744e-004
Cl               9.873e-005  9.873e-005
Fe               5.841e-007  5.841e-007
K                1.893e-005  1.893e-005
Mg               7.648e-005  7.648e-005
Mn               8.147e-006  8.147e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.308      Charge balance
                                       pe  =  -5.507      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.781e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.412e-003
                       Total CO2 (mol/kg)  =  1.243e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.540e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -13.53
                               Iterations  =  34
                                  Total H  = 1.110209e+002
                                  Total O  = 5.551105e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.133e-006  2.035e-006    -5.671    -5.691    -0.020
   H+                    5.139e-009  4.918e-009    -8.289    -8.308    -0.019
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.603e-008
   AsS(OH)(HS)-          6.510e-008  6.212e-008    -7.186    -7.207    -0.020
   H3AsO3                8.086e-010  8.090e-010    -9.092    -9.092     0.000
   H2AsO3-               1.220e-010  1.164e-010    -9.914    -9.934    -0.020
   HAsO3-2               5.698e-017  4.724e-017   -16.244   -16.326    -0.081
   H4AsO3+               2.066e-018  1.971e-018   -17.685   -17.705    -0.020
   As3S4(HS)2-           9.634e-021  9.193e-021   -20.016   -20.037    -0.020
   AsO3-3                2.922e-024  1.916e-024   -23.534   -23.718    -0.183
As(5)           2.651e-016
   HAsO4-2               2.496e-016  2.069e-016   -15.603   -15.684    -0.081
   H2AsO4-               1.541e-017  1.471e-017   -16.812   -16.832    -0.020
   AsO4-3                1.436e-019  9.418e-020   -18.843   -19.026    -0.183
   H3AsO4                1.443e-023  1.443e-023   -22.841   -22.841     0.000
Ba              5.529e-007
   Ba+2                  5.451e-007  4.519e-007    -6.264    -6.345    -0.081
   BaHCO3+               5.209e-009  4.970e-009    -8.283    -8.304    -0.020
   BaCO3                 2.553e-009  2.554e-009    -8.593    -8.593     0.000
   BaSO4                 2.782e-011  2.783e-011   -10.556   -10.555     0.000
   BaOH+                 3.263e-012  3.113e-012   -11.486   -11.507    -0.020
C(-4)           1.223e-003
   CH4                   1.223e-003  1.224e-003    -2.912    -2.912     0.000
C(4)            1.243e-003
   HCO3-                 1.201e-003  1.147e-003    -2.920    -2.940    -0.020
   CO3-2                 1.315e-005  1.094e-005    -4.881    -4.961    -0.080
   CO2                   1.268e-005  1.269e-005    -4.897    -4.897     0.000
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               4.644e-006  4.431e-006    -5.333    -5.354    -0.020
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               8.774e-007  8.372e-007    -6.057    -6.077    -0.020
   MgCO3                 6.508e-007  6.511e-007    -6.187    -6.186     0.000
   MnHCO3+               3.990e-007  3.808e-007    -6.399    -6.419    -0.020
   NaHCO3                1.341e-007  1.342e-007    -6.872    -6.872     0.000
   NaCO3-                4.440e-008  4.237e-008    -7.353    -7.373    -0.020
   FeCO3                 1.051e-008  1.052e-008    -7.978    -7.978     0.000
   BaHCO3+               5.209e-009  4.970e-009    -8.283    -8.304    -0.020
   FeHCO3+               4.819e-009  4.598e-009    -8.317    -8.337    -0.020
   BaCO3                 2.553e-009  2.554e-009    -8.593    -8.593     0.000
Ca              3.743e-004
   Ca+2                  3.641e-004  3.028e-004    -3.439    -3.519    -0.080
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               4.644e-006  4.431e-006    -5.333    -5.354    -0.020
   CaOH+                 1.071e-008  1.022e-008    -7.970    -7.991    -0.020
   CaSO4                 7.421e-009  7.424e-009    -8.130    -8.129     0.000
   CaHSO4+               2.242e-016  2.139e-016   -15.649   -15.670    -0.020
Cl              9.873e-005
   Cl-                   9.872e-005  9.418e-005    -4.006    -4.026    -0.020
   MnCl+                 1.497e-009  1.429e-009    -8.825    -8.845    -0.020
   FeCl+                 5.460e-012  5.210e-012   -11.263   -11.283    -0.020
   MnCl2                 5.871e-014  5.874e-014   -13.231   -13.231     0.000
   MnCl3-                1.597e-018  1.524e-018   -17.797   -17.817    -0.020
   FeCl+2                4.082e-029  3.384e-029   -28.389   -28.471    -0.081
   FeCl2+                1.492e-032  1.424e-032   -31.826   -31.847    -0.020
   FeCl3                 1.340e-037  1.341e-037   -36.873   -36.873     0.000
Fe(2)           5.841e-007
   Fe(HS)2               5.108e-007  5.110e-007    -6.292    -6.292     0.000
   Fe+2                  4.834e-008  4.008e-008    -7.316    -7.397    -0.081
   FeCO3                 1.051e-008  1.052e-008    -7.978    -7.978     0.000
   Fe(HS)3-              6.974e-009  6.655e-009    -8.157    -8.177    -0.020
   FeHCO3+               4.819e-009  4.598e-009    -8.317    -8.337    -0.020
   FeOH+                 2.700e-009  2.577e-009    -8.569    -8.589    -0.020
   FeCl+                 5.460e-012  5.210e-012   -11.263   -11.283    -0.020



   Fe(OH)2               4.457e-012  4.459e-012   -11.351   -11.351     0.000
   FeSO4                 8.755e-013  8.758e-013   -12.058   -12.058     0.000
   Fe(OH)3-              3.530e-014  3.368e-014   -13.452   -13.473    -0.020
   FeHSO4+               2.967e-020  2.831e-020   -19.528   -19.548    -0.020
Fe(3)           3.398e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              5.352e-015  5.107e-015   -14.272   -14.292    -0.020
   Fe(OH)2+              1.102e-015  1.051e-015   -14.958   -14.978    -0.020
   FeOH+2                1.884e-020  1.562e-020   -19.725   -19.806    -0.081
   Fe+3                  1.814e-026  1.190e-026   -25.741   -25.925    -0.183
   FeCl+2                4.082e-029  3.384e-029   -28.389   -28.471    -0.081
   FeSO4+                1.680e-029  1.603e-029   -28.775   -28.795    -0.020
   FeCl2+                1.492e-032  1.424e-032   -31.826   -31.847    -0.020
   Fe(SO4)2-             4.517e-035  4.310e-035   -34.345   -34.366    -0.020
   FeHSO4+2              2.547e-037  2.111e-037   -36.594   -36.675    -0.081
   FeCl3                 1.340e-037  1.341e-037   -36.873   -36.873     0.000
   Fe2(OH)2+4            1.390e-038  6.566e-039   -37.857   -38.183    -0.326
   Fe3(OH)4+5            0.000e+000  0.000e+000   -50.332   -50.841    -0.509
H(0)            3.543e-009
   H2                    1.771e-009  1.772e-009    -8.752    -8.751     0.000
K               1.893e-005
   K+                    1.893e-005  1.805e-005    -4.723    -4.743    -0.020
   KSO4-                 1.634e-011  1.559e-011   -10.787   -10.807    -0.020
Mg              7.648e-005
   Mg+2                  7.490e-005  6.237e-005    -4.126    -4.205    -0.080
   MgHCO3+               8.774e-007  8.372e-007    -6.057    -6.077    -0.020
   MgCO3                 6.508e-007  6.511e-007    -6.187    -6.186     0.000
   MgOH+                 4.825e-008  4.604e-008    -7.317    -7.337    -0.020
   MgSO4                 1.796e-009  1.797e-009    -8.746    -8.746     0.000
Mn(2)           8.147e-006
   Mn+2                  4.492e-006  3.724e-006    -5.348    -5.429    -0.081
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.990e-007  3.808e-007    -6.399    -6.419    -0.020
   MnOH+                 2.039e-008  1.946e-008    -7.690    -7.711    -0.020
   MnCl+                 1.497e-009  1.429e-009    -8.825    -8.845    -0.020
   MnSO4                 8.134e-011  8.137e-011   -10.090   -10.090     0.000
   MnCl2                 5.871e-014  5.874e-014   -13.231   -13.231     0.000
   Mn(OH)3-              5.198e-016  4.960e-016   -15.284   -15.305    -0.020
   MnCl3-                1.597e-018  1.524e-018   -17.797   -17.817    -0.020
Mn(3)           5.454e-037
   Mn+3                  5.454e-037  3.577e-037   -36.263   -36.446    -0.183
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.352   -79.433    -0.081
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.304   -94.325    -0.020
Na              2.181e-004
   Na+                   2.179e-004  2.080e-004    -3.662    -3.682    -0.020
   NaHCO3                1.341e-007  1.342e-007    -6.872    -6.872     0.000
   NaCO3-                4.440e-008  4.237e-008    -7.353    -7.373    -0.020
   NaSO4-                1.342e-010  1.281e-010    -9.872    -9.892    -0.020
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.877   -74.877     0.000
S(-2)           2.081e-004
   HS-                   1.253e-004  1.196e-004    -3.902    -3.922    -0.020
   S5-2                  7.322e-006  6.179e-006    -5.135    -5.209    -0.074
   H2S                   5.141e-006  5.143e-006    -5.289    -5.289     0.000
   S4-2                  4.290e-006  3.605e-006    -5.368    -5.443    -0.076
   S6-2                  3.775e-006  3.198e-006    -5.423    -5.495    -0.072
   Fe(HS)2               5.108e-007  5.110e-007    -6.292    -6.292     0.000
   AsS(OH)(HS)-          6.510e-008  6.212e-008    -7.186    -7.207    -0.020
   Fe(HS)3-              6.974e-009  6.655e-009    -8.157    -8.177    -0.020
   S-2                   3.543e-009  2.937e-009    -8.451    -8.532    -0.081
   S3-2                  1.518e-009  1.270e-009    -8.819    -8.896    -0.077
   S2-2                  8.646e-011  7.210e-011   -10.063   -10.142    -0.079
   As3S4(HS)2-           9.634e-021  9.193e-021   -20.016   -20.037    -0.020
S(6)            1.574e-007
   SO4-2                 1.479e-007  1.229e-007    -6.830    -6.911    -0.080



   CaSO4                 7.421e-009  7.424e-009    -8.130    -8.129     0.000
   MgSO4                 1.796e-009  1.797e-009    -8.746    -8.746     0.000
   NaSO4-                1.342e-010  1.281e-010    -9.872    -9.892    -0.020
   MnSO4                 8.134e-011  8.137e-011   -10.090   -10.090     0.000
   BaSO4                 2.782e-011  2.783e-011   -10.556   -10.555     0.000
   KSO4-                 1.634e-011  1.559e-011   -10.787   -10.807    -0.020
   FeSO4                 8.755e-013  8.758e-013   -12.058   -12.058     0.000
   HSO4-                 6.158e-014  5.876e-014   -13.211   -13.231    -0.020
   CaHSO4+               2.242e-016  2.139e-016   -15.649   -15.670    -0.020
   FeHSO4+               2.967e-020  2.831e-020   -19.528   -19.548    -0.020
   FeSO4+                1.680e-029  1.603e-029   -28.775   -28.795    -0.020
   Fe(SO4)2-             4.517e-035  4.310e-035   -34.345   -34.366    -0.020
   FeHSO4+2              2.547e-037  2.111e-037   -36.594   -36.675    -0.081

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -6.07  -10.43   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.80  -18.18   -1.38  As2O3
Artinite         -6.35    3.25    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.91  -45.68    8.23  As2O5
As2S3(am)        -9.98  -54.88  -44.90  As2S3
As_native        -4.96  -17.49  -12.53  As
Ba3(AsO4)2       -6.98  -57.09  -50.11  Ba3(AsO4)2
Barite           -3.29  -13.26   -9.97  BaSO4
Birnessite      -26.81   16.79   43.60  MnO2
Bixbyite        -22.43  -23.04   -0.61  Mn2O3
Brucite          -4.43   12.41   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -29.70  -48.61  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.05   -2.91   -2.86  CH4
Claudetite      -16.84  -18.18   -1.34  As2O3
CO2(g)           -3.43   -4.90   -1.47  CO2
Dolomite         -0.56  -17.65  -17.09  CaMg(CO3)2
Dolomite(d)      -1.11  -17.65  -16.54  CaMg(CO3)2
Epsomite         -8.98  -11.12   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.66   -4.70   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.00    7.22   20.22  Fe3(OH)8
FeS(ppt)          0.90   -3.01   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          3.33  -41.70  -45.03  Fe3S4
Gypsum           -5.85  -10.43   -4.58  CaSO4:2H2O
H2(g)            -5.60   -8.75   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.29   -5.29   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -21.87   39.16   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.01  -35.98  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.49  -24.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -37.34  -47.17   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -37.28  -46.49   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -40.15  -45.43   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -44.66  -50.05   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.64   -3.01   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.14   -9.17   -8.03  MgCO3
Magnetite         3.48    7.22    3.74  Fe3O4
Manganite       -11.35   13.99   25.34  MnOOH
Melanterite     -12.10  -14.31   -2.21  FeSO4:7H2O
Mirabilite      -13.16  -14.27   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -87.91  -93.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.63  -54.34  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.19  -13.48    2.71  MnCl2:4H2O



MnS(Green)       -4.84   -1.04    3.80  MnS
MnSO4           -15.01  -12.34    2.67  MnSO4
Nahcolite        -6.07   -6.62   -0.55  NaHCO3
Natron          -11.01  -12.33   -1.31  Na2CO3:10H2O
Nesquehonite     -3.55   -9.17   -5.62  MgCO3:3H2O
Nsutite         -25.78   16.79   42.56  MnO2
O2(g)           -71.98  -74.88   -2.89  O2
Orpiment         -8.58  -54.88  -46.30  As2S3
Portlandite      -9.70   13.10   22.80  Ca(OH)2
Pyrite            8.84   -9.64  -18.48  FeS2
Pyrochroite      -4.01   11.19   15.20  Mn(OH)2
Pyrolusite      -24.59   16.79   41.38  MnO2
Realgar          -4.18  -24.12  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.70  -44.95  -20.25  FeAsO4:2H2O
Siderite         -1.47  -12.36  -10.89  FeCO3
Siderite(d)(3)   -1.91  -12.36  -10.45  FeCO3
Sulfur           -4.52  -19.55  -15.03  S
Thenardite      -14.10  -14.27   -0.18  Na2SO4
Thermonatrite   -12.45  -12.32    0.13  Na2CO3:H2O
Trona           -18.15  -18.95   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.74  -11.31   -8.56  BaCO3

Reaction step 21.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.98   16.62   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.968e-002 -3.160e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.119e-003 -1.075e-006
Manganite          -11.54   13.80   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.323e-003  2.323e-003
Siderite(d)(3)      -1.72  -12.17  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.84  -11.40   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------



Hfo           
 1.250e-005  Surface charge, eq

Hfo_s         
 1.059e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        9.264e-007       0.874  9.264e-007      -6.033
Hfo_sOHCa+2      1.236e-007       0.117  1.236e-007      -6.908
Hfo_sOFe+        4.377e-009       0.004  4.377e-009      -8.359
Hfo_sOH          3.546e-009       0.003  3.546e-009      -8.450
Hfo_sO-          5.954e-010       0.001  5.954e-010      -9.225
Hfo_sOH2+        4.837e-010       0.000  4.837e-010      -9.315
Hfo_sOHBa+2      4.559e-010       0.000  4.559e-010      -9.341

Hfo           
 1.250e-005  Surface charge, eq

Hfo_w         
 4.238e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.317e-005       0.547  2.317e-005      -4.635
Hfo_wOMg+        5.228e-006       0.123  5.228e-006      -5.282
Hfo_wOMn+        4.809e-006       0.113  4.809e-006      -5.318
Hfo_wO-          3.891e-006       0.092  3.891e-006      -5.410
Hfo_wOH2+        3.161e-006       0.075  3.161e-006      -5.500
Hfo_wOCa+        1.747e-006       0.041  1.747e-006      -5.758
Hfo_wOFe+        2.669e-007       0.006  2.669e-007      -6.574
Hfo_wOFeOH       1.027e-007       0.002  1.027e-007      -6.989
Hfo_wH2AsO3      2.889e-009       0.000  2.889e-009      -8.539
Hfo_wOBa+        9.315e-011       0.000  9.315e-011     -10.031
Hfo_wOHSO4-2     2.059e-011       0.000  2.059e-011     -10.686
Hfo_wSO4-        1.408e-012       0.000  1.408e-012     -11.851
Hfo_wOHAsO4-3    1.919e-014       0.000  1.919e-014     -13.717
Hfo_wHAsO4-      7.997e-018       0.000  7.997e-018     -17.097
Hfo_wH2AsO4      3.530e-020       0.000  3.530e-020     -19.452

Mno           
-5.669e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.218e-027       0.000  1.218e-027     -26.914
Mno_O3-2         2.806e-028       0.000  2.806e-028     -27.552
Mno_O3Ca         7.559e-029       0.000  7.559e-029     -28.122
Mno_O3Na-        6.167e-030       0.000  6.167e-030     -29.210
Mno_O3Mg         4.838e-030       0.000  4.838e-030     -29.315
Mno_O3Ba         1.897e-030       0.000  1.897e-030     -29.722
Mno_O3HMn+       1.171e-030       0.000  1.171e-030     -29.932
Mno_O3H-         6.760e-031       0.000  6.760e-031     -30.170
Mno_O3HCa+       6.338e-032       0.000  6.338e-032     -31.198
Mno_O3HBa+       2.845e-033       0.000  2.845e-033     -32.546
Mno_O3HMg+       2.747e-033       0.000  2.747e-033     -32.561
Mno_O3HNa        1.386e-033       0.000  1.386e-033     -32.858
Mno_O3H2         1.223e-036       0.000  1.223e-036     -35.913
Mno_O3H3+        5.920e-043       0.000  5.920e-043     -42.228
Mno_O3H3Cl       1.530e-045       0.000  1.530e-045     -44.815

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.757e-008  6.757e-008
Ba               5.529e-007  5.529e-007



C                2.760e-003  2.760e-003
Ca               4.670e-004  4.670e-004
Cl               9.873e-005  9.873e-005
Fe               1.322e-006  1.322e-006
K                1.893e-005  1.893e-005
Mg               7.803e-005  7.803e-005
Mn               9.436e-006  9.436e-006
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.155      Charge balance
                                       pe  =  -5.332      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.058e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.605e-003
                       Total CO2 (mol/kg)  =  1.440e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.545e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -11.84
                               Iterations  =  48
                                  Total H  = 1.110213e+002
                                  Total O  = 5.551153e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.504e-006  1.431e-006    -5.823    -5.844    -0.022
   H+                    7.333e-009  6.997e-009    -8.135    -8.155    -0.020
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.757e-008
   AsS(OH)(HS)-          6.703e-008  6.375e-008    -7.174    -7.196    -0.022
   H3AsO3                4.849e-010  4.851e-010    -9.314    -9.314     0.000
   H2AsO3-               5.161e-011  4.909e-011   -10.287   -10.309    -0.022
   HAsO3-2               1.711e-017  1.400e-017   -16.767   -16.854    -0.087
   H4AsO3+               1.768e-018  1.682e-018   -17.752   -17.774    -0.022
   As3S4(HS)2-           2.114e-020  2.011e-020   -19.675   -19.697    -0.022
   AsO3-3                6.270e-025  3.992e-025   -24.203   -24.399    -0.196
As(5)           9.049e-017
   HAsO4-2               8.322e-017  6.809e-017   -16.080   -16.167    -0.087
   H2AsO4-               7.240e-018  6.886e-018   -17.140   -17.162    -0.022
   AsO4-3                3.422e-020  2.179e-020   -19.466   -19.662    -0.196
   H3AsO4                9.608e-024  9.613e-024   -23.017   -23.017     0.000
Ba              5.529e-007
   Ba+2                  5.449e-007  4.458e-007    -6.264    -6.351    -0.087
   BaHCO3+               5.947e-009  5.656e-009    -8.226    -8.247    -0.022
   BaCO3                 2.042e-009  2.043e-009    -8.690    -8.690     0.000
   BaSO4                 3.218e-011  3.220e-011   -10.492   -10.492     0.000
   BaOH+                 2.270e-012  2.159e-012   -11.644   -11.666    -0.022
C(-4)           1.320e-003
   CH4                   1.320e-003  1.320e-003    -2.879    -2.879     0.000
C(4)            1.440e-003
   HCO3-                 1.390e-003  1.324e-003    -2.857    -2.878    -0.021
   CO2                   2.081e-005  2.082e-005    -4.682    -4.681     0.000
   CO3-2                 1.080e-005  8.872e-006    -4.966    -5.052    -0.086
   CaHCO3+               6.628e-006  6.303e-006    -5.179    -5.200    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.023e-006  9.733e-007    -5.990    -6.012    -0.022
   MnHCO3+               5.696e-007  5.417e-007    -6.244    -6.266    -0.022
   MgCO3                 5.318e-007  5.320e-007    -6.274    -6.274     0.000
   NaHCO3                1.542e-007  1.543e-007    -6.812    -6.812     0.000
   NaCO3-                3.601e-008  3.424e-008    -7.444    -7.465    -0.022



   FeCO3                 1.637e-008  1.638e-008    -7.786    -7.786     0.000
   FeHCO3+               1.071e-008  1.019e-008    -7.970    -7.992    -0.022
   BaHCO3+               5.947e-009  5.656e-009    -8.226    -8.247    -0.022
   BaCO3                 2.042e-009  2.043e-009    -8.690    -8.690     0.000
Ca              4.670e-004
   Ca+2                  4.548e-004  3.734e-004    -3.342    -3.428    -0.086
   CaHCO3+               6.628e-006  6.303e-006    -5.179    -5.200    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 1.073e-008  1.074e-008    -7.969    -7.969     0.000
   CaOH+                 9.312e-009  8.856e-009    -8.031    -8.053    -0.022
   CaHSO4+               4.627e-016  4.400e-016   -15.335   -15.357    -0.022
Cl              9.873e-005
   Cl-                   9.872e-005  9.386e-005    -4.006    -4.028    -0.022
   MnCl+                 1.846e-009  1.756e-009    -8.734    -8.756    -0.022
   FeCl+                 1.049e-011  9.973e-012   -10.979   -11.001    -0.022
   MnCl2                 7.191e-014  7.194e-014   -13.143   -13.143     0.000
   MnCl3-                1.956e-018  1.860e-018   -17.709   -17.731    -0.022
   FeCl+2                1.187e-028  9.710e-029   -27.926   -28.013    -0.087
   FeCl2+                4.281e-032  4.071e-032   -31.368   -31.390    -0.022
   FeCl3                 3.820e-037  3.821e-037   -36.418   -36.418     0.000
Fe(2)           1.322e-006
   Fe(HS)2               1.180e-006  1.180e-006    -5.928    -5.928     0.000
   Fe+2                  9.407e-008  7.697e-008    -7.027    -7.114    -0.087
   Fe(HS)3-              1.773e-008  1.686e-008    -7.751    -7.773    -0.022
   FeCO3                 1.637e-008  1.638e-008    -7.786    -7.786     0.000
   FeHCO3+               1.071e-008  1.019e-008    -7.970    -7.992    -0.022
   FeOH+                 3.658e-009  3.479e-009    -8.437    -8.459    -0.022
   FeCl+                 1.049e-011  9.973e-012   -10.979   -11.001    -0.022
   Fe(OH)2               4.229e-012  4.231e-012   -11.374   -11.374     0.000
   FeSO4                 1.971e-012  1.972e-012   -11.705   -11.705     0.000
   Fe(OH)3-              2.362e-014  2.247e-014   -13.627   -13.648    -0.022
   FeHSO4+               9.538e-020  9.071e-020   -19.021   -19.042    -0.022
Fe(3)           3.287e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              3.774e-015  3.590e-015   -14.423   -14.445    -0.022
   Fe(OH)2+              1.573e-015  1.496e-015   -14.803   -14.825    -0.022
   FeOH+2                3.863e-020  3.161e-020   -19.413   -19.500    -0.087
   Fe+3                  5.380e-026  3.426e-026   -25.269   -25.465    -0.196
   FeCl+2                1.187e-028  9.710e-029   -27.926   -28.013    -0.087
   FeSO4+                5.691e-029  5.412e-029   -28.245   -28.267    -0.022
   FeCl2+                4.281e-032  4.071e-032   -31.368   -31.390    -0.022
   Fe(SO4)2-             1.794e-034  1.706e-034   -33.746   -33.768    -0.022
   FeHSO4+2              1.239e-036  1.014e-036   -35.907   -35.994    -0.087
   FeCl3                 3.820e-037  3.821e-037   -36.418   -36.418     0.000
   Fe2(OH)2+4            6.001e-038  2.689e-038   -37.222   -37.570    -0.349
   Fe3(OH)4+5            0.000e+000  0.000e+000   -49.531   -50.075    -0.545
H(0)            3.190e-009
   H2                    1.595e-009  1.596e-009    -8.797    -8.797     0.000
K               1.893e-005
   K+                    1.893e-005  1.799e-005    -4.723    -4.745    -0.022
   KSO4-                 1.916e-011  1.822e-011   -10.718   -10.739    -0.022
Mg              7.803e-005
   Mg+2                  7.644e-005  6.285e-005    -4.117    -4.202    -0.085
   MgHCO3+               1.023e-006  9.733e-007    -5.990    -6.012    -0.022
   MgCO3                 5.318e-007  5.320e-007    -6.274    -6.274     0.000
   MgOH+                 3.429e-008  3.261e-008    -7.465    -7.487    -0.022
   MgSO4                 2.122e-009  2.123e-009    -8.673    -8.673     0.000
Mn(2)           9.436e-006
   Mn+2                  5.612e-006  4.592e-006    -5.251    -5.338    -0.087
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               5.696e-007  5.417e-007    -6.244    -6.266    -0.022
   MnOH+                 1.774e-008  1.687e-008    -7.751    -7.773    -0.022
   MnCl+                 1.846e-009  1.756e-009    -8.734    -8.756    -0.022
   MnSO4                 1.176e-010  1.177e-010    -9.930    -9.929     0.000
   MnCl2                 7.191e-014  7.194e-014   -13.143   -13.143     0.000
   Mn(OH)3-              2.234e-016  2.124e-016   -15.651   -15.673    -0.022
   MnCl3-                1.956e-018  1.860e-018   -17.709   -17.731    -0.022



Mn(3)           1.039e-036
   Mn+3                  1.039e-036  6.613e-037   -35.984   -36.180    -0.196
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.776   -79.864    -0.087
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.557   -94.579    -0.022
Na              2.181e-004
   Na+                   2.179e-004  2.073e-004    -3.662    -3.683    -0.022
   NaHCO3                1.542e-007  1.543e-007    -6.812    -6.812     0.000
   NaCO3-                3.601e-008  3.424e-008    -7.444    -7.465    -0.022
   NaSO4-                1.574e-010  1.497e-010    -9.803    -9.825    -0.022
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.786   -74.786     0.000
S(-2)           2.081e-004
   HS-                   1.379e-004  1.312e-004    -3.860    -3.882    -0.022
   H2S                   8.021e-006  8.025e-006    -5.096    -5.096     0.000
   S5-2                  5.706e-006  4.764e-006    -5.244    -5.322    -0.078
   S4-2                  3.345e-006  2.779e-006    -5.476    -5.556    -0.080
   S6-2                  2.941e-006  2.466e-006    -5.532    -5.608    -0.076
   Fe(HS)2               1.180e-006  1.180e-006    -5.928    -5.928     0.000
   AsS(OH)(HS)-          6.703e-008  6.375e-008    -7.174    -7.196    -0.022
   Fe(HS)3-              1.773e-008  1.686e-008    -7.751    -7.773    -0.022
   S-2                   2.768e-009  2.264e-009    -8.558    -8.645    -0.087
   S3-2                  1.184e-009  9.794e-010    -8.926    -9.009    -0.083
   S2-2                  6.749e-011  5.558e-011   -10.171   -10.255    -0.084
   As3S4(HS)2-           2.114e-020  2.011e-020   -19.675   -19.697    -0.022
S(6)            1.889e-007
   SO4-2                 1.757e-007  1.441e-007    -6.755    -6.841    -0.086
   CaSO4                 1.073e-008  1.074e-008    -7.969    -7.969     0.000
   MgSO4                 2.122e-009  2.123e-009    -8.673    -8.673     0.000
   NaSO4-                1.574e-010  1.497e-010    -9.803    -9.825    -0.022
   MnSO4                 1.176e-010  1.177e-010    -9.930    -9.929     0.000
   BaSO4                 3.218e-011  3.220e-011   -10.492   -10.492     0.000
   KSO4-                 1.916e-011  1.822e-011   -10.718   -10.739    -0.022
   FeSO4                 1.971e-012  1.972e-012   -11.705   -11.705     0.000
   HSO4-                 1.031e-013  9.802e-014   -12.987   -13.009    -0.022
   CaHSO4+               4.627e-016  4.400e-016   -15.335   -15.357    -0.022
   FeHSO4+               9.538e-020  9.071e-020   -19.021   -19.042    -0.022
   FeSO4+                5.691e-029  5.412e-029   -28.245   -28.267    -0.022
   Fe(SO4)2-             1.794e-034  1.706e-034   -33.746   -33.768    -0.022
   FeHSO4+2              1.239e-036  1.014e-036   -35.907   -35.994    -0.087

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.91  -10.27   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.25  -18.63   -1.38  As2O3
Artinite         -6.75    2.85    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.26  -46.03    8.23  As2O5
As2S3(am)        -9.84  -54.74  -44.90  As2S3
As_native        -5.25  -17.78  -12.53  As
Ba3(AsO4)2       -8.27  -58.38  -50.11  Ba3(AsO4)2
Barite           -3.22  -13.19   -9.97  BaSO4
Birnessite      -26.98   16.62   43.60  MnO2
Bixbyite        -22.82  -23.43   -0.61  Mn2O3
Brucite          -4.73   12.11   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.70  -49.61  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.02   -2.88   -2.86  CH4
Claudetite      -17.29  -18.63   -1.34  As2O3
CO2(g)           -3.21   -4.68   -1.47  CO2
Dolomite         -0.64  -17.73  -17.09  CaMg(CO3)2
Dolomite(d)      -1.19  -17.73  -16.54  CaMg(CO3)2
Epsomite         -8.90  -11.04   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.61   -4.65   -3.04  Fe(OH)2.7Cl0.3



Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.03    7.20   20.22  Fe3(OH)8
FeS(ppt)          1.07   -2.84   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          4.08  -40.95  -45.03  Fe3S4
Gypsum           -5.69  -10.27   -4.58  CaSO4:2H2O
H2(g)            -5.65   -8.80   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.10   -5.10   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -22.47   38.56   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.27  -36.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.14  -24.91   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -36.71  -46.54   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -36.68  -45.89   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -39.55  -44.83   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -43.91  -49.30   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.81   -2.84   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.22   -9.25   -8.03  MgCO3
Magnetite         3.46    7.20    3.74  Fe3O4
Manganite       -11.54   13.80   25.34  MnOOH
Melanterite     -11.75  -13.96   -2.21  FeSO4:7H2O
Mirabilite      -13.09  -14.21   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -87.17  -92.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.63  -55.34  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.10  -13.39    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -14.85  -12.18    2.67  MnSO4
Nahcolite        -6.01   -6.56   -0.55  NaHCO3
Natron          -11.11  -12.42   -1.31  Na2CO3:10H2O
Nesquehonite     -3.63   -9.25   -5.62  MgCO3:3H2O
Nsutite         -25.94   16.62   42.56  MnO2
O2(g)           -71.89  -74.79   -2.89  O2
Orpiment         -8.44  -54.74  -46.30  As2S3
Portlandite      -9.92   12.88   22.80  Ca(OH)2
Pyrite            9.25   -9.23  -18.48  FeS2
Pyrochroite      -4.23   10.97   15.20  Mn(OH)2
Pyrolusite      -24.76   16.62   41.38  MnO2
Realgar          -4.23  -24.17  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.88  -45.13  -20.25  FeAsO4:2H2O
Siderite         -1.28  -12.17  -10.89  FeCO3
Siderite(d)(3)   -1.72  -12.17  -10.45  FeCO3
Sulfur           -4.28  -19.31  -15.03  S
Thenardite      -14.03  -14.21   -0.18  Na2SO4
Thermonatrite   -12.54  -12.42    0.13  Na2CO3:H2O
Trona           -18.19  -18.98   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.84  -11.40   -8.56  BaCO3

Reaction step 22.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.12   16.48   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.960e-002 -4.037e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.118e-003 -2.258e-006
Manganite          -11.70   13.64   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.322e-003  2.322e-003
Siderite(d)(3)      -1.56  -12.01  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.92  -11.48   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.309e-005  Surface charge, eq

Hfo_s         
 1.059e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        8.902e-007       0.841  8.902e-007      -6.051
Hfo_sOHCa+2      1.571e-007       0.148  1.571e-007      -6.804
Hfo_sOFe+        6.017e-009       0.006  6.016e-009      -8.221
Hfo_sOH          3.837e-009       0.004  3.837e-009      -8.416
Hfo_sOH2+        6.928e-010       0.001  6.928e-010      -9.159
Hfo_sOHBa+2      4.873e-010       0.000  4.873e-010      -9.312
Hfo_sO-          4.869e-010       0.000  4.869e-010      -9.313

Hfo           
 1.309e-005  Surface charge, eq

Hfo_w         
 4.235e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.422e-005       0.572  2.422e-005      -4.616
Hfo_wOMn+        4.464e-006       0.105  4.464e-006      -5.350
Hfo_wOH2+        4.373e-006       0.103  4.373e-006      -5.359
Hfo_wOMg+        4.140e-006       0.098  4.140e-006      -5.383
Hfo_wO-          3.074e-006       0.073  3.074e-006      -5.512
Hfo_wOCa+        1.621e-006       0.038  1.621e-006      -5.790
Hfo_wOFe+        3.544e-007       0.008  3.544e-007      -6.450
Hfo_wOFeOH       1.030e-007       0.002  1.030e-007      -6.987
Hfo_wH2AsO3      2.107e-009       0.000  2.107e-009      -8.676
Hfo_wOBa+        7.269e-011       0.000  7.269e-011     -10.139
Hfo_wOHSO4-2     2.362e-011       0.000  2.362e-011     -10.627
Hfo_wSO4-        2.138e-012       0.000  2.138e-012     -11.670
Hfo_wOHAsO4-3    6.555e-015       0.000  6.555e-015     -14.183
Hfo_wHAsO4-      4.783e-018       0.000  4.783e-018     -17.320
Hfo_wH2AsO4      2.794e-020       0.000  2.794e-020     -19.554

Mno           
-5.037e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         1.273e-028       0.000  1.273e-028     -27.895
Mno_O3-2         2.496e-029       0.000  2.496e-029     -28.603
Mno_O3Ca         7.899e-030       0.000  7.898e-030     -29.102
Mno_O3Na-        5.468e-031       0.000  5.468e-031     -30.262
Mno_O3Mg         4.313e-031       0.000  4.313e-031     -30.365
Mno_O3Ba         1.667e-031       0.000  1.666e-031     -30.778
Mno_O3HMn+       1.619e-031       0.000  1.619e-031     -30.791
Mno_O3H-         7.956e-032       0.000  7.956e-032     -31.099
Mno_O3HCa+       8.764e-033       0.000  8.763e-033     -32.057
Mno_O3HBa+       3.307e-034       0.000  3.307e-034     -33.481
Mno_O3HMg+       3.241e-034       0.000  3.241e-034     -33.489
Mno_O3HNa        1.626e-034       0.000  1.626e-034     -33.789
Mno_O3H2         1.904e-037       0.000  1.904e-037     -36.720
Mno_O3H3+        1.220e-043       0.000  1.220e-043     -42.914
Mno_O3H3Cl       3.144e-046       0.000  3.144e-046     -45.502

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.835e-008  6.835e-008
Ba               5.529e-007  5.529e-007
C                3.048e-003  3.048e-003
Ca               5.548e-004  5.548e-004
Cl               9.873e-005  9.873e-005
Fe               2.415e-006  2.415e-006
K                1.893e-005  1.893e-005
Mg               7.912e-005  7.912e-005
Mn               1.068e-005  1.068e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.033      Charge balance
                                       pe  =  -5.192      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.320e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.788e-003
                       Total CO2 (mol/kg)  =  1.631e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.550e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -10.59
                               Iterations  =  51
                                  Total H  = 1.110217e+002
                                  Total O  = 5.551200e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.140e-006  1.081e-006    -5.943    -5.966    -0.023
   H+                    9.728e-009  9.259e-009    -8.012    -8.033    -0.021
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.835e-008
   AsS(OH)(HS)-          6.799e-008  6.447e-008    -7.168    -7.191    -0.023
   H3AsO3                3.382e-010  3.384e-010    -9.471    -9.471     0.000
   H2AsO3-               2.728e-011  2.587e-011   -10.564   -10.587    -0.023
   HAsO3-2               6.894e-018  5.576e-018   -17.162   -17.254    -0.092
   H4AsO3+               1.637e-018  1.552e-018   -17.786   -17.809    -0.023
   As3S4(HS)2-           3.840e-020  3.642e-020   -19.416   -19.439    -0.023
   AsO3-3                1.937e-025  1.202e-025   -24.713   -24.920    -0.207
As(5)           4.056e-017
   HAsO4-2               3.640e-017  2.944e-017   -16.439   -16.531    -0.092
   H2AsO4-               4.154e-018  3.939e-018   -17.382   -17.405    -0.023



   AsO4-3                1.148e-020  7.117e-021   -19.940   -20.148    -0.207
   H3AsO4                7.274e-024  7.278e-024   -23.138   -23.138     0.000
Ba              5.529e-007
   Ba+2                  5.445e-007  4.403e-007    -6.264    -6.356    -0.092
   BaHCO3+               6.635e-009  6.292e-009    -8.178    -8.201    -0.023
   BaCO3                 1.717e-009  1.718e-009    -8.765    -8.765     0.000
   BaSO4                 3.489e-011  3.491e-011   -10.457   -10.457     0.000
   BaOH+                 1.699e-012  1.611e-012   -11.770   -11.793    -0.023
C(-4)           1.417e-003
   CH4                   1.417e-003  1.418e-003    -2.849    -2.848     0.000
C(4)            1.631e-003
   HCO3-                 1.570e-003  1.491e-003    -2.804    -2.827    -0.023
   CO2                   3.102e-005  3.103e-005    -4.508    -4.508     0.000
   CO3-2                 9.298e-006  7.550e-006    -5.032    -5.122    -0.090
   CaHCO3+               8.796e-006  8.342e-006    -5.056    -5.079    -0.023
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.159e-006  1.099e-006    -5.936    -5.959    -0.023
   MnHCO3+               7.559e-007  7.168e-007    -6.122    -6.145    -0.023
   MgCO3                 4.537e-007  4.539e-007    -6.343    -6.343     0.000
   NaHCO3                1.732e-007  1.733e-007    -6.762    -6.761     0.000
   NaCO3-                3.064e-008  2.906e-008    -7.514    -7.537    -0.023
   FeCO3                 2.342e-008  2.343e-008    -7.630    -7.630     0.000
   FeHCO3+               2.034e-008  1.929e-008    -7.692    -7.715    -0.023
   BaHCO3+               6.635e-009  6.292e-009    -8.178    -8.201    -0.023
   BaCO3                 1.717e-009  1.718e-009    -8.765    -8.765     0.000
Ca              5.548e-004
   Ca+2                  5.404e-004  4.387e-004    -3.267    -3.358    -0.091
   CaHCO3+               8.796e-006  8.342e-006    -5.056    -5.079    -0.023
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 1.384e-008  1.385e-008    -7.859    -7.859     0.000
   CaOH+                 8.292e-009  7.863e-009    -8.081    -8.104    -0.023
   CaHSO4+               7.920e-016  7.511e-016   -15.101   -15.124    -0.023
Cl              9.873e-005
   Cl-                   9.872e-005  9.359e-005    -4.006    -4.029    -0.023
   MnCl+                 2.169e-009  2.057e-009    -8.664    -8.687    -0.023
   FeCl+                 1.763e-011  1.671e-011   -10.754   -10.777    -0.023
   MnCl2                 8.399e-014  8.403e-014   -13.076   -13.076     0.000
   MnCl3-                2.284e-018  2.166e-018   -17.641   -17.664    -0.023
   FeCl+2                2.774e-028  2.244e-028   -27.557   -27.649    -0.092
   FeCl2+                9.891e-032  9.379e-032   -31.005   -31.028    -0.023
   FeCl3                 8.773e-037  8.778e-037   -36.057   -36.057     0.000
Fe(2)           2.415e-006
   Fe(HS)2               2.173e-006  2.174e-006    -5.663    -5.663     0.000
   Fe+2                  1.600e-007  1.294e-007    -6.796    -6.888    -0.092
   Fe(HS)3-              3.427e-008  3.250e-008    -7.465    -7.488    -0.023
   FeCO3                 2.342e-008  2.343e-008    -7.630    -7.630     0.000
   FeHCO3+               2.034e-008  1.929e-008    -7.692    -7.715    -0.023
   FeOH+                 4.659e-009  4.419e-009    -8.332    -8.355    -0.023
   FeCl+                 1.763e-011  1.671e-011   -10.754   -10.777    -0.023
   Fe(OH)2               4.059e-012  4.062e-012   -11.392   -11.391     0.000
   FeSO4                 3.637e-012  3.639e-012   -11.439   -11.439     0.000
   Fe(OH)3-              1.719e-014  1.630e-014   -13.765   -13.788    -0.023
   FeHSO4+               2.336e-019  2.215e-019   -18.632   -18.655    -0.023
Fe(3)           3.247e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              2.860e-015  2.713e-015   -14.544   -14.567    -0.023
   Fe(OH)2+              2.087e-015  1.980e-015   -14.680   -14.703    -0.023
   FeOH+2                6.845e-020  5.535e-020   -19.165   -19.257    -0.092
   Fe+3                  1.280e-025  7.939e-026   -24.893   -25.100    -0.207
   FeCl+2                2.774e-028  2.244e-028   -27.557   -27.649    -0.092
   FeSO4+                1.452e-028  1.377e-028   -27.838   -27.861    -0.023
   FeCl2+                9.891e-032  9.379e-032   -31.005   -31.028    -0.023
   Fe(SO4)2-             5.024e-034  4.764e-034   -33.299   -33.322    -0.023
   FeHSO4+2              4.221e-036  3.414e-036   -35.375   -35.467    -0.092
   FeCl3                 8.773e-037  8.778e-037   -36.057   -36.057     0.000
   Fe2(OH)2+4            1.928e-037  8.247e-038   -36.715   -37.084    -0.369



   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.891   -49.467    -0.576
H(0)            2.939e-009
   H2                    1.469e-009  1.470e-009    -8.833    -8.833     0.000
K               1.893e-005
   K+                    1.893e-005  1.794e-005    -4.723    -4.746    -0.023
   KSO4-                 2.103e-011  1.994e-011   -10.677   -10.700    -0.023
Mg              7.912e-005
   Mg+2                  7.747e-005  6.300e-005    -4.111    -4.201    -0.090
   MgHCO3+               1.159e-006  1.099e-006    -5.936    -5.959    -0.023
   MgCO3                 4.537e-007  4.539e-007    -6.343    -6.343     0.000
   MgOH+                 2.605e-008  2.470e-008    -7.584    -7.607    -0.023
   MgSO4                 2.335e-009  2.336e-009    -8.632    -8.632     0.000
Mn(2)           1.068e-005
   Mn+2                  6.672e-006  5.395e-006    -5.176    -5.268    -0.092
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               7.559e-007  7.168e-007    -6.122    -6.145    -0.023
   MnOH+                 1.579e-008  1.498e-008    -7.802    -7.825    -0.023
   MnCl+                 2.169e-009  2.057e-009    -8.664    -8.687    -0.023
   MnSO4                 1.517e-010  1.518e-010    -9.819    -9.819     0.000
   MnCl2                 8.399e-014  8.403e-014   -13.076   -13.076     0.000
   Mn(OH)3-              1.136e-016  1.077e-016   -15.945   -15.968    -0.023
   MnCl3-                2.284e-018  2.166e-018   -17.641   -17.664    -0.023
Mn(3)           1.727e-036
   Mn+3                  1.727e-036  1.071e-036   -35.763   -35.970    -0.207
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.117   -80.209    -0.092
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.762   -94.785    -0.023
Na              2.181e-004
   Na+                   2.179e-004  2.067e-004    -3.662    -3.685    -0.023
   NaHCO3                1.732e-007  1.733e-007    -6.762    -6.761     0.000
   NaCO3-                3.064e-008  2.906e-008    -7.514    -7.537    -0.023
   NaSO4-                1.728e-010  1.638e-010    -9.763    -9.786    -0.023
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.715   -74.715     0.000
S(-2)           2.080e-004
   HS-                   1.448e-004  1.373e-004    -3.839    -3.862    -0.023
   H2S                   1.111e-005  1.111e-005    -4.954    -4.954     0.000
   S5-2                  4.556e-006  3.768e-006    -5.341    -5.424    -0.082
   S4-2                  2.672e-006  2.198e-006    -5.573    -5.658    -0.085
   S6-2                  2.347e-006  1.950e-006    -5.630    -5.710    -0.080
   Fe(HS)2               2.173e-006  2.174e-006    -5.663    -5.663     0.000
   AsS(OH)(HS)-          6.799e-008  6.447e-008    -7.168    -7.191    -0.023
   Fe(HS)3-              3.427e-008  3.250e-008    -7.465    -7.488    -0.023
   S-2                   2.215e-009  1.791e-009    -8.655    -8.747    -0.092
   S3-2                  9.467e-010  7.747e-010    -9.024    -9.111    -0.087
   S2-2                  5.396e-011  4.397e-011   -10.268   -10.357    -0.089
   As3S4(HS)2-           3.840e-020  3.642e-020   -19.416   -19.439    -0.023
S(6)            2.116e-007
   SO4-2                 1.951e-007  1.582e-007    -6.710    -6.801    -0.091
   CaSO4                 1.384e-008  1.385e-008    -7.859    -7.859     0.000
   MgSO4                 2.335e-009  2.336e-009    -8.632    -8.632     0.000
   NaSO4-                1.728e-010  1.638e-010    -9.763    -9.786    -0.023
   MnSO4                 1.517e-010  1.518e-010    -9.819    -9.819     0.000
   BaSO4                 3.489e-011  3.491e-011   -10.457   -10.457     0.000
   KSO4-                 2.103e-011  1.994e-011   -10.677   -10.700    -0.023
   FeSO4                 3.637e-012  3.639e-012   -11.439   -11.439     0.000
   HSO4-                 1.501e-013  1.424e-013   -12.823   -12.847    -0.023
   CaHSO4+               7.920e-016  7.511e-016   -15.101   -15.124    -0.023
   FeHSO4+               2.336e-019  2.215e-019   -18.632   -18.655    -0.023
   FeSO4+                1.452e-028  1.377e-028   -27.838   -27.861    -0.023
   Fe(SO4)2-             5.024e-034  4.764e-034   -33.299   -33.322    -0.023
   FeHSO4+2              4.221e-036  3.414e-036   -35.375   -35.467    -0.092

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.80  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.56  -18.94   -1.38  As2O3
Artinite         -7.06    2.54    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.50  -46.28    8.23  As2O5
As2S3(am)        -9.73  -54.63  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2       -9.25  -59.36  -50.11  Ba3(AsO4)2
Barite           -3.19  -13.16   -9.97  BaSO4
Birnessite      -27.12   16.48   43.60  MnO2
Bixbyite        -23.13  -23.74   -0.61  Mn2O3
Brucite          -4.97   11.87   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.46  -50.37  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.01   -2.85   -2.86  CH4
Claudetite      -17.60  -18.94   -1.34  As2O3
CO2(g)           -3.04   -4.51   -1.47  CO2
Dolomite         -0.71  -17.80  -17.09  CaMg(CO3)2
Dolomite(d)      -1.26  -17.80  -16.54  CaMg(CO3)2
Epsomite         -8.86  -11.00   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.58   -4.62   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.04    7.18   20.22  Fe3(OH)8
FeS(ppt)          1.20   -2.72   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          4.63  -40.40  -45.03  Fe3S4
Gypsum           -5.58  -10.16   -4.58  CaSO4:2H2O
H2(g)            -5.68   -8.83   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.96   -4.95   -1.00  H2S
Halite           -9.30   -7.71    1.58  NaCl
Hausmannite     -22.95   38.08   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.48  -36.45  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.66  -25.42   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -36.24  -46.07   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -36.24  -45.45   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -39.11  -44.39   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -43.35  -48.74   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.93   -2.72   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.29   -9.32   -8.03  MgCO3
Magnetite         3.44    7.18    3.74  Fe3O4
Manganite       -11.70   13.64   25.34  MnOOH
Melanterite     -11.48  -13.69   -2.21  FeSO4:7H2O
Mirabilite      -13.06  -14.17   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -86.63  -92.34   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.39  -56.10  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.04  -13.33    2.71  MnCl2:4H2O
MnS(Green)       -4.90   -1.10    3.80  MnS
MnSO4           -14.74  -12.07    2.67  MnSO4
Nahcolite        -5.96   -6.51   -0.55  NaHCO3
Natron          -11.18  -12.49   -1.31  Na2CO3:10H2O
Nesquehonite     -3.70   -9.32   -5.62  MgCO3:3H2O
Nsutite         -26.08   16.48   42.56  MnO2
O2(g)           -71.82  -74.71   -2.89  O2
Orpiment         -8.33  -54.63  -46.30  As2S3
Portlandite     -10.09   12.71   22.80  Ca(OH)2
Pyrite            9.55   -8.93  -18.48  FeS2
Pyrochroite      -4.40   10.80   15.20  Mn(OH)2
Pyrolusite      -24.90   16.48   41.38  MnO2
Realgar          -4.26  -24.21  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.00  -45.25  -20.25  FeAsO4:2H2O
Siderite         -1.12  -12.01  -10.89  FeCO3



Siderite(d)(3)   -1.56  -12.01  -10.45  FeCO3
Sulfur           -4.11  -19.13  -15.03  S
Thenardite      -13.99  -14.17   -0.18  Na2SO4
Thermonatrite   -12.62  -12.49    0.13  Na2CO3:H2O
Trona           -18.21  -19.00   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.92  -11.48   -8.56  BaCO3

Reaction step 23.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.24   16.37   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.951e-002 -4.872e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.116e-003 -3.769e-006
Manganite          -11.83   13.51   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.322e-003  2.322e-003
Siderite(d)(3)      -1.43  -11.88  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.98  -11.54   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.378e-005  Surface charge, eq

Hfo_s         
 1.058e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        8.543e-007       0.807  8.543e-007      -6.068
Hfo_sOHCa+2      1.901e-007       0.180  1.901e-007      -6.721
Hfo_sOFe+        7.795e-009       0.007  7.795e-009      -8.108
Hfo_sOH          4.077e-009       0.004  4.077e-009      -8.390
Hfo_sOH2+        9.280e-010       0.001  9.280e-010      -9.032
Hfo_sOHBa+2      5.119e-010       0.000  5.119e-010      -9.291
Hfo_sO-          4.103e-010       0.000  4.103e-010      -9.387

Hfo           
 1.378e-005  Surface charge, eq

Hfo_w         
 4.232e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.471e-005       0.584  2.471e-005      -4.607



Hfo_wOH2+        5.625e-006       0.133  5.625e-006      -5.250
Hfo_wOMn+        4.114e-006       0.097  4.113e-006      -5.386
Hfo_wOMg+        3.348e-006       0.079  3.348e-006      -5.475
Hfo_wO-          2.487e-006       0.059  2.487e-006      -5.604
Hfo_wOCa+        1.494e-006       0.035  1.494e-006      -5.826
Hfo_wOFe+        4.410e-007       0.010  4.410e-007      -6.356
Hfo_wOFeOH       1.017e-007       0.002  1.017e-007      -6.993
Hfo_wH2AsO3      1.653e-009       0.000  1.653e-009      -8.782
Hfo_wOBa+        5.816e-011       0.000  5.816e-011     -10.235
Hfo_wOHSO4-2     2.541e-011       0.000  2.541e-011     -10.595
Hfo_wSO4-        2.899e-012       0.000  2.899e-012     -11.538
Hfo_wOHAsO4-3    2.742e-015       0.000  2.742e-015     -14.562
Hfo_wHAsO4-      3.181e-018       0.000  3.181e-018     -17.497
Hfo_wH2AsO4      2.343e-020       0.000  2.343e-020     -19.630

Mno           
-1.595e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.597e-028       0.000  4.597e-028     -27.338
Mno_O3-2         7.913e-029       0.000  7.913e-029     -28.102
Mno_O3Ca         2.852e-029       0.000  2.852e-029     -28.545
Mno_O3Na-        1.729e-030       0.000  1.729e-030     -29.762
Mno_O3Mg         1.367e-030       0.000  1.367e-030     -29.864
Mno_O3HMn+       7.371e-031       0.000  7.371e-031     -30.132
Mno_O3Ba         5.225e-031       0.000  5.225e-031     -30.282
Mno_O3H-         3.181e-031       0.000  3.181e-031     -30.497
Mno_O3HCa+       3.991e-032       0.000  3.990e-032     -31.399
Mno_O3HBa+       1.307e-033       0.000  1.307e-033     -32.884
Mno_O3HMg+       1.295e-033       0.000  1.295e-033     -32.888
Mno_O3HNa        6.485e-034       0.000  6.485e-034     -33.188
Mno_O3H2         9.600e-037       0.000  9.600e-037     -36.018
Mno_O3H3+        7.754e-043       0.000  7.754e-043     -42.110
Mno_O3H3Cl       1.993e-045       0.000  1.993e-045     -44.700

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.881e-008  6.881e-008
Ba               5.529e-007  5.529e-007
C                3.333e-003  3.333e-003
Ca               6.385e-004  6.385e-004
Cl               9.873e-005  9.873e-005
Fe               3.840e-006  3.840e-006
K                1.893e-005  1.893e-005
Mg               7.991e-005  7.991e-005
Mn               1.188e-005  1.188e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.933      Charge balance
                                       pe  =  -5.077      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.570e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.963e-003
                       Total CO2 (mol/kg)  =  1.817e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.557e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -9.64
                               Iterations  =  53



                                  Total H  = 1.110221e+002
                                  Total O  = 5.551246e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   9.065e-007  8.574e-007    -6.043    -6.067    -0.024
   H+                    1.229e-008  1.167e-008    -7.910    -7.933    -0.022
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.881e-008
   AsS(OH)(HS)-          6.853e-008  6.482e-008    -7.164    -7.188    -0.024
   H3AsO3                2.601e-010  2.602e-010    -9.585    -9.585     0.000
   H2AsO3-               1.668e-011  1.578e-011   -10.778   -10.802    -0.024
   HAsO3-2               3.370e-018  2.697e-018   -17.472   -17.569    -0.097
   H4AsO3+               1.591e-018  1.505e-018   -17.798   -17.822    -0.024
   As3S4(HS)2-           6.221e-020  5.884e-020   -19.206   -19.230    -0.024
   AsO3-3                7.608e-026  4.610e-026   -25.119   -25.336    -0.218
As(5)           2.174e-017
   HAsO4-2               1.902e-017  1.522e-017   -16.721   -16.818    -0.097
   H2AsO4-               2.715e-018  2.568e-018   -17.566   -17.590    -0.024
   AsO4-3                4.817e-021  2.919e-021   -20.317   -20.535    -0.218
   H3AsO4                5.979e-024  5.983e-024   -23.223   -23.223     0.000
Ba              5.529e-007
   Ba+2                  5.441e-007  4.354e-007    -6.264    -6.361    -0.097
   BaHCO3+               7.282e-009  6.888e-009    -8.138    -8.162    -0.024
   BaCO3                 1.490e-009  1.491e-009    -8.827    -8.826     0.000
   BaSO4                 3.637e-011  3.639e-011   -10.439   -10.439     0.000
   BaOH+                 1.336e-012  1.264e-012   -11.874   -11.898    -0.024
C(-4)           1.515e-003
   CH4                   1.515e-003  1.516e-003    -2.819    -2.819     0.000
C(4)            1.817e-003
   HCO3-                 1.743e-003  1.650e-003    -2.759    -2.782    -0.024
   CO2                   4.329e-005  4.332e-005    -4.364    -4.363     0.000
   CaHCO3+               1.112e-005  1.052e-005    -4.954    -4.978    -0.024
   CO3-2                 8.245e-006  6.629e-006    -5.084    -5.179    -0.095
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.285e-006  1.216e-006    -5.891    -5.915    -0.024
   MnHCO3+               9.556e-007  9.038e-007    -6.020    -6.044    -0.024
   MgCO3                 3.981e-007  3.983e-007    -6.400    -6.400     0.000
   NaHCO3                1.912e-007  1.913e-007    -6.719    -6.718     0.000
   FeHCO3+               3.471e-008  3.283e-008    -7.460    -7.484    -0.024
   FeCO3                 3.162e-008  3.164e-008    -7.500    -7.500     0.000
   NaCO3-                2.690e-008  2.545e-008    -7.570    -7.594    -0.024
   BaHCO3+               7.282e-009  6.888e-009    -8.138    -8.162    -0.024
   BaCO3                 1.490e-009  1.491e-009    -8.827    -8.826     0.000
Ca              6.385e-004
   Ca+2                  6.218e-004  4.997e-004    -3.206    -3.301    -0.095
   CaHCO3+               1.112e-005  1.052e-005    -4.954    -4.978    -0.024
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 1.662e-008  1.663e-008    -7.779    -7.779     0.000
   CaOH+                 7.510e-009  7.103e-009    -8.124    -8.149    -0.024
   CaHSO4+               1.202e-015  1.137e-015   -14.920   -14.944    -0.024
Cl              9.873e-005
   Cl-                   9.872e-005  9.334e-005    -4.006    -4.030    -0.024
   MnCl+                 2.471e-009  2.337e-009    -8.607    -8.631    -0.024
   FeCl+                 2.710e-011  2.563e-011   -10.567   -10.591    -0.024
   MnCl2                 9.515e-014  9.521e-014   -13.022   -13.021     0.000
   MnCl3-                2.588e-018  2.448e-018   -17.587   -17.611    -0.024
   FeCl+2                5.605e-028  4.486e-028   -27.251   -27.348    -0.097
   FeCl2+                1.977e-031  1.870e-031   -30.704   -30.728    -0.024
   FeCl3                 1.745e-036  1.746e-036   -35.758   -35.758     0.000
Fe(2)           3.840e-006
   Fe(HS)2               3.463e-006  3.466e-006    -5.460    -5.460     0.000
   Fe+2                  2.486e-007  1.990e-007    -6.605    -6.701    -0.097



   Fe(HS)3-              5.578e-008  5.276e-008    -7.254    -7.278    -0.024
   FeHCO3+               3.471e-008  3.283e-008    -7.460    -7.484    -0.024
   FeCO3                 3.162e-008  3.164e-008    -7.500    -7.500     0.000
   FeOH+                 5.697e-009  5.389e-009    -8.244    -8.269    -0.024
   FeCl+                 2.710e-011  2.563e-011   -10.567   -10.591    -0.024
   FeSO4                 5.896e-012  5.900e-012   -11.229   -11.229     0.000
   Fe(OH)2               3.926e-012  3.928e-012   -11.406   -11.406     0.000
   Fe(OH)3-              1.322e-014  1.250e-014   -13.879   -13.903    -0.024
   FeHSO4+               4.786e-019  4.527e-019   -18.320   -18.344    -0.024
Fe(3)           3.244e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.639e-015  2.496e-015   -14.579   -14.603    -0.024
   Fe(OH)4-              2.274e-015  2.151e-015   -14.643   -14.667    -0.024
   FeOH+2                1.100e-019  8.801e-020   -18.959   -19.055    -0.097
   Fe+3                  2.627e-025  1.591e-025   -24.581   -24.798    -0.218
   FeCl+2                5.605e-028  4.486e-028   -27.251   -27.348    -0.097
   FeSO4+                3.076e-028  2.910e-028   -27.512   -27.536    -0.024
   FeCl2+                1.977e-031  1.870e-031   -30.704   -30.728    -0.024
   Fe(SO4)2-             1.122e-033  1.061e-033   -32.950   -32.974    -0.024
   FeHSO4+2              1.137e-035  9.096e-036   -34.944   -35.041    -0.097
   FeCl3                 1.745e-036  1.746e-036   -35.758   -35.758     0.000
   Fe2(OH)2+4            5.080e-037  2.085e-037   -36.294   -36.681    -0.387
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.359   -48.964    -0.604
H(0)            2.749e-009
   H2                    1.375e-009  1.375e-009    -8.862    -8.862     0.000
K               1.893e-005
   K+                    1.893e-005  1.789e-005    -4.723    -4.747    -0.024
   KSO4-                 2.216e-011  2.096e-011   -10.654   -10.679    -0.024
Mg              7.991e-005
   Mg+2                  7.820e-005  6.297e-005    -4.107    -4.201    -0.094
   MgHCO3+               1.285e-006  1.216e-006    -5.891    -5.915    -0.024
   MgCO3                 3.981e-007  3.983e-007    -6.400    -6.400     0.000
   MgOH+                 2.070e-008  1.958e-008    -7.684    -7.708    -0.024
   MgSO4                 2.460e-009  2.461e-009    -8.609    -8.609     0.000
Mn(2)           1.188e-005
   Mn+2                  7.678e-006  6.145e-006    -5.115    -5.211    -0.097
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               9.556e-007  9.038e-007    -6.020    -6.044    -0.024
   MnOH+                 1.430e-008  1.353e-008    -7.845    -7.869    -0.024
   MnCl+                 2.471e-009  2.337e-009    -8.607    -8.631    -0.024
   MnSO4                 1.821e-010  1.822e-010    -9.740    -9.739     0.000
   MnCl2                 9.515e-014  9.521e-014   -13.022   -13.021     0.000
   Mn(OH)3-              6.470e-017  6.120e-017   -16.189   -16.213    -0.024
   MnCl3-                2.588e-018  2.448e-018   -17.587   -17.611    -0.024
Mn(3)           2.625e-036
   Mn+3                  2.625e-036  1.591e-036   -35.581   -35.798    -0.218
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.401   -80.497    -0.097
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.934   -94.958    -0.024
Na              2.181e-004
   Na+                   2.179e-004  2.061e-004    -3.662    -3.686    -0.024
   NaHCO3                1.912e-007  1.913e-007    -6.719    -6.718     0.000
   NaCO3-                2.690e-008  2.545e-008    -7.570    -7.594    -0.024
   NaSO4-                1.821e-010  1.723e-010    -9.740    -9.764    -0.024
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.657   -74.657     0.000
S(-2)           2.080e-004
   HS-                   1.478e-004  1.398e-004    -3.830    -3.854    -0.024
   H2S                   1.426e-005  1.427e-005    -4.846    -4.846     0.000
   S5-2                  3.710e-006  3.043e-006    -5.431    -5.517    -0.086
   Fe(HS)2               3.463e-006  3.466e-006    -5.460    -5.460     0.000
   S4-2                  2.177e-006  1.775e-006    -5.662    -5.751    -0.089
   S6-2                  1.910e-006  1.575e-006    -5.719    -5.803    -0.084
   AsS(OH)(HS)-          6.853e-008  6.482e-008    -7.164    -7.188    -0.024
   Fe(HS)3-              5.578e-008  5.276e-008    -7.254    -7.278    -0.024
   S-2                   1.807e-009  1.446e-009    -8.743    -8.840    -0.097



   S3-2                  7.716e-010  6.255e-010    -9.113    -9.204    -0.091
   S2-2                  4.400e-011  3.550e-011   -10.357   -10.450    -0.093
   As3S4(HS)2-           6.221e-020  5.884e-020   -19.206   -19.230    -0.024
S(6)            2.272e-007
   SO4-2                 2.077e-007  1.667e-007    -6.683    -6.778    -0.095
   CaSO4                 1.662e-008  1.663e-008    -7.779    -7.779     0.000
   MgSO4                 2.460e-009  2.461e-009    -8.609    -8.609     0.000
   NaSO4-                1.821e-010  1.723e-010    -9.740    -9.764    -0.024
   MnSO4                 1.821e-010  1.822e-010    -9.740    -9.739     0.000
   BaSO4                 3.637e-011  3.639e-011   -10.439   -10.439     0.000
   KSO4-                 2.216e-011  2.096e-011   -10.654   -10.679    -0.024
   FeSO4                 5.896e-012  5.900e-012   -11.229   -11.229     0.000
   HSO4-                 2.001e-013  1.893e-013   -12.699   -12.723    -0.024
   CaHSO4+               1.202e-015  1.137e-015   -14.920   -14.944    -0.024
   FeHSO4+               4.786e-019  4.527e-019   -18.320   -18.344    -0.024
   FeSO4+                3.076e-028  2.910e-028   -27.512   -27.536    -0.024
   Fe(SO4)2-             1.122e-033  1.061e-033   -32.950   -32.974    -0.024
   FeHSO4+2              1.137e-035  9.096e-036   -34.944   -35.041    -0.097

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.08   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.79  -19.17   -1.38  As2O3
Artinite         -7.31    2.29    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.67  -46.45    8.23  As2O5
As2S3(am)        -9.63  -54.53  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -10.04  -60.15  -50.11  Ba3(AsO4)2
Barite           -3.17  -13.14   -9.97  BaSO4
Birnessite      -27.24   16.37   43.60  MnO2
Bixbyite        -23.39  -24.00   -0.61  Mn2O3
Brucite          -5.18   11.66   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.07  -50.97  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.04   -2.82   -2.86  CH4
Claudetite      -17.83  -19.17   -1.34  As2O3
CO2(g)           -2.90   -4.36   -1.47  CO2
Dolomite         -0.77  -17.86  -17.09  CaMg(CO3)2
Dolomite(d)      -1.32  -17.86  -16.54  CaMg(CO3)2
Epsomite         -8.84  -10.98   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.55   -4.59   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.06    7.16   20.22  Fe3(OH)8
FeS(ppt)          1.29   -2.62   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.05  -39.98  -45.03  Fe3S4
Gypsum           -5.50  -10.08   -4.58  CaSO4:2H2O
H2(g)            -5.71   -8.86   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.85   -4.85   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.36   37.67   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.65  -36.62  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.09  -25.85   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.88  -45.71   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.89  -45.10   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.76  -44.04   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.90  -48.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.03   -2.62   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.35   -9.38   -8.03  MgCO3
Magnetite         3.43    7.16    3.74  Fe3O4
Manganite       -11.83   13.51   25.34  MnOOH



Melanterite     -11.27  -13.48   -2.21  FeSO4:7H2O
Mirabilite      -13.04  -14.15   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -86.22  -91.93   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.00  -56.70  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.98  -13.27    2.71  MnCl2:4H2O
MnS(Green)       -4.93   -1.13    3.80  MnS
MnSO4           -14.66  -11.99    2.67  MnSO4
Nahcolite        -5.92   -6.47   -0.55  NaHCO3
Natron          -11.24  -12.55   -1.31  Na2CO3:10H2O
Nesquehonite     -3.76   -9.38   -5.62  MgCO3:3H2O
Nsutite         -26.20   16.37   42.56  MnO2
O2(g)           -71.76  -74.66   -2.89  O2
Orpiment         -8.23  -54.53  -46.30  As2S3
Portlandite     -10.24   12.56   22.80  Ca(OH)2
Pyrite            9.78   -8.70  -18.48  FeS2
Pyrochroite      -4.55   10.65   15.20  Mn(OH)2
Pyrolusite      -25.01   16.37   41.38  MnO2
Realgar          -4.28  -24.23  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.08  -45.33  -20.25  FeAsO4:2H2O
Siderite         -0.99  -11.88  -10.89  FeCO3
Siderite(d)(3)   -1.43  -11.88  -10.45  FeCO3
Sulfur           -3.97  -18.99  -15.03  S
Thenardite      -13.97  -14.15   -0.18  Na2SO4
Thermonatrite   -12.68  -12.55    0.13  Na2CO3:H2O
Trona           -18.22  -19.02   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.98  -11.54   -8.56  BaCO3

Reaction step 24.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.34   16.27   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.943e-002 -5.672e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.114e-003 -5.560e-006
Manganite          -11.94   13.40   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.321e-003  2.321e-003
Siderite(d)(3)      -1.32  -11.77  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.03  -11.59   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           



 1.454e-005  Surface charge, eq
Hfo_s         

 1.057e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        8.191e-007       0.775  8.191e-007      -6.087
Hfo_sOHCa+2      2.221e-007       0.210  2.221e-007      -6.654
Hfo_sOFe+        9.677e-009       0.009  9.676e-009      -8.014
Hfo_sOH          4.272e-009       0.004  4.272e-009      -8.369
Hfo_sOH2+        1.185e-009       0.001  1.184e-009      -8.926
Hfo_sOHBa+2      5.310e-010       0.001  5.310e-010      -9.275
Hfo_sO-          3.529e-010       0.000  3.529e-010      -9.452

Hfo           
 1.454e-005  Surface charge, eq

Hfo_w         
 4.229e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.482e-005       0.587  2.482e-005      -4.605
Hfo_wOH2+        6.883e-006       0.163  6.883e-006      -5.162
Hfo_wOMn+        3.781e-006       0.089  3.781e-006      -5.422
Hfo_wOMg+        2.754e-006       0.065  2.754e-006      -5.560
Hfo_wO-          2.051e-006       0.048  2.051e-006      -5.688
Hfo_wOCa+        1.373e-006       0.032  1.373e-006      -5.862
Hfo_wOFe+        5.248e-007       0.012  5.247e-007      -6.280
Hfo_wOFeOH       9.930e-008       0.002  9.930e-008      -7.003
Hfo_wH2AsO3      1.366e-009       0.000  1.366e-009      -8.865
Hfo_wOBa+        4.746e-011       0.000  4.746e-011     -10.324
Hfo_wOHSO4-2     2.620e-011       0.000  2.619e-011     -10.582
Hfo_wSO4-        3.641e-012       0.000  3.641e-012     -11.439
Hfo_wOHAsO4-3    1.325e-015       0.000  1.325e-015     -14.878
Hfo_wHAsO4-      2.281e-018       0.000  2.281e-018     -17.642
Hfo_wH2AsO4      2.047e-020       0.000  2.047e-020     -19.689

Mno           
-1.118e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.597e-027       0.000  3.597e-027     -26.444
Mno_O3-2         5.554e-028       0.000  5.554e-028     -27.255
Mno_O3Ca         2.232e-028       0.000  2.232e-028     -27.651
Mno_O3Na-        1.211e-029       0.000  1.211e-029     -28.917
Mno_O3Mg         9.572e-030       0.000  9.572e-030     -29.019
Mno_O3HMn+       7.026e-030       0.000  7.026e-030     -29.153
Mno_O3Ba         3.630e-030       0.000  3.630e-030     -29.440
Mno_O3H-         2.720e-030       0.000  2.720e-030     -29.565
Mno_O3HCa+       3.804e-031       0.000  3.804e-031     -30.420
Mno_O3HBa+       1.107e-032       0.000  1.107e-032     -31.956
Mno_O3HMg+       1.105e-032       0.000  1.105e-032     -31.957
Mno_O3HNa        5.532e-033       0.000  5.532e-033     -32.257
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.839e-042       0.000  9.839e-042     -41.007
Mno_O3H3Cl       2.523e-044       0.000  2.523e-044     -43.598

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.909e-008  6.909e-008
Ba               5.529e-007  5.529e-007
C                3.613e-003  3.613e-003



Ca               7.186e-004  7.186e-004
Cl               9.873e-005  9.873e-005
Fe               5.547e-006  5.547e-006
K                1.893e-005  1.893e-005
Mg               8.050e-005  8.050e-005
Mn               1.306e-005  1.306e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.847      Charge balance
                                       pe  =  -4.979      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.809e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.131e-003
                       Total CO2 (mol/kg)  =  2.000e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.565e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -8.88
                               Iterations  =  39
                                  Total H  = 1.110225e+002
                                  Total O  = 5.551290e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   7.459e-007  7.039e-007    -6.127    -6.153    -0.025
   H+                    1.501e-008  1.422e-008    -7.824    -7.847    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.909e-008
   AsS(OH)(HS)-          6.887e-008  6.498e-008    -7.162    -7.187    -0.025
   H3AsO3                2.139e-010  2.140e-010    -9.670    -9.670     0.000
   H2AsO3-               1.129e-011  1.065e-011   -10.947   -10.972    -0.025
   HAsO3-2               1.885e-018  1.495e-018   -17.725   -17.825    -0.101
   H4AsO3+               1.598e-018  1.508e-018   -17.796   -17.822    -0.025
   As3S4(HS)2-           9.325e-020  8.799e-020   -19.030   -19.056    -0.025
   AsO3-3                3.535e-026  2.097e-026   -25.452   -25.678    -0.227
As(5)           1.319e-017
   HAsO4-2               1.125e-017  8.919e-018   -16.949   -17.050    -0.101
   H2AsO4-               1.943e-018  1.833e-018   -17.712   -17.737    -0.025
   AsO4-3                2.367e-021  1.404e-021   -20.626   -20.853    -0.227
   H3AsO4                5.199e-024  5.202e-024   -23.284   -23.284     0.000
Ba              5.529e-007
   Ba+2                  5.436e-007  4.310e-007    -6.265    -6.366    -0.101
   BaHCO3+               7.895e-009  7.450e-009    -8.103    -8.128    -0.025
   BaCO3                 1.323e-009  1.324e-009    -8.878    -8.878     0.000
   BaSO4                 3.695e-011  3.697e-011   -10.432   -10.432     0.000
   BaOH+                 1.088e-012  1.027e-012   -11.963   -11.989    -0.025
C(-4)           1.614e-003
   CH4                   1.614e-003  1.615e-003    -2.792    -2.792     0.000
C(4)            2.000e-003
   HCO3-                 1.909e-003  1.803e-003    -2.719    -2.744    -0.025
   CO2                   5.763e-005  5.767e-005    -4.239    -4.239     0.000
   CaHCO3+               1.358e-005  1.281e-005    -4.867    -4.892    -0.025
   CO3-2                 7.464e-006  5.947e-006    -5.127    -5.226    -0.099
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.405e-006  1.326e-006    -5.852    -5.878    -0.025
   MnHCO3+               1.167e-006  1.101e-006    -5.933    -5.958    -0.025
   MgCO3                 3.563e-007  3.565e-007    -6.448    -6.448     0.000
   NaHCO3                2.084e-007  2.086e-007    -6.681    -6.681     0.000
   FeHCO3+               5.487e-008  5.178e-008    -7.261    -7.286    -0.025
   FeCO3                 4.093e-008  4.096e-008    -7.388    -7.388     0.000



   NaCO3-                2.413e-008  2.277e-008    -7.617    -7.643    -0.025
   BaHCO3+               7.895e-009  7.450e-009    -8.103    -8.128    -0.025
   BaCO3                 1.323e-009  1.324e-009    -8.878    -8.878     0.000
Ca              7.186e-004
   Ca+2                  6.994e-004  5.570e-004    -3.155    -3.254    -0.099
   CaHCO3+               1.358e-005  1.281e-005    -4.867    -4.892    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 1.901e-008  1.902e-008    -7.721    -7.721     0.000
   CaOH+                 6.888e-009  6.500e-009    -8.162    -8.187    -0.025
   CaHSO4+               1.680e-015  1.585e-015   -14.775   -14.800    -0.025
Cl              9.873e-005
   Cl-                   9.872e-005  9.312e-005    -4.006    -4.031    -0.025
   MnCl+                 2.754e-009  2.599e-009    -8.560    -8.585    -0.025
   FeCl+                 3.911e-011  3.691e-011   -10.408   -10.433    -0.025
   MnCl2                 1.056e-013  1.056e-013   -12.977   -12.976     0.000
   MnCl3-                2.871e-018  2.709e-018   -17.542   -17.567    -0.025
   FeCl+2                1.020e-027  8.090e-028   -26.991   -27.092    -0.101
   FeCl2+                3.566e-031  3.365e-031   -30.448   -30.473    -0.025
   FeCl3                 3.131e-036  3.133e-036   -35.504   -35.504     0.000
Fe(2)           5.547e-006
   Fe(HS)2               5.002e-006  5.005e-006    -5.301    -5.301     0.000
   Fe+2                  3.621e-007  2.871e-007    -6.441    -6.542    -0.101
   Fe(HS)3-              8.078e-008  7.622e-008    -7.093    -7.118    -0.025
   FeHCO3+               5.487e-008  5.178e-008    -7.261    -7.286    -0.025
   FeCO3                 4.093e-008  4.096e-008    -7.388    -7.388     0.000
   FeOH+                 6.765e-009  6.384e-009    -8.170    -8.195    -0.025
   FeCl+                 3.911e-011  3.691e-011   -10.408   -10.433    -0.025
   FeSO4                 8.734e-012  8.739e-012   -11.059   -11.059     0.000
   Fe(OH)2               3.818e-012  3.820e-012   -11.418   -11.418     0.000
   Fe(OH)3-              1.058e-014  9.980e-015   -13.976   -14.001    -0.025
   FeHSO4+               8.658e-019  8.169e-019   -18.063   -18.088    -0.025
Fe(3)           3.262e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.222e-015  3.041e-015   -14.492   -14.517    -0.025
   Fe(OH)4-              1.871e-015  1.766e-015   -14.728   -14.753    -0.025
   FeOH+2                1.647e-019  1.306e-019   -18.783   -18.884    -0.101
   Fe+3                  4.850e-025  2.877e-025   -24.314   -24.541    -0.227
   FeCl+2                1.020e-027  8.090e-028   -26.991   -27.092    -0.101
   FeSO4+                5.722e-028  5.399e-028   -27.242   -27.268    -0.025
   FeCl2+                3.566e-031  3.365e-031   -30.448   -30.473    -0.025
   Fe(SO4)2-             2.142e-033  2.022e-033   -32.669   -32.694    -0.025
   FeHSO4+2              2.593e-035  2.056e-035   -34.586   -34.687    -0.101
   FeCl3                 3.131e-036  3.133e-036   -35.504   -35.504     0.000
   Fe2(OH)2+4            1.162e-036  4.591e-037   -35.935   -36.338    -0.403
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.905   -48.535    -0.630
H(0)            2.600e-009
   H2                    1.300e-009  1.301e-009    -8.886    -8.886     0.000
K               1.893e-005
   K+                    1.893e-005  1.785e-005    -4.723    -4.748    -0.025
   KSO4-                 2.275e-011  2.147e-011   -10.643   -10.668    -0.025
Mg              8.050e-005
   Mg+2                  7.872e-005  6.282e-005    -4.104    -4.202    -0.098
   MgHCO3+               1.405e-006  1.326e-006    -5.852    -5.878    -0.025
   MgCO3                 3.563e-007  3.565e-007    -6.448    -6.448     0.000
   MgOH+                 1.700e-008  1.604e-008    -7.770    -7.795    -0.025
   MgSO4                 2.519e-009  2.521e-009    -8.599    -8.598     0.000
Mn(2)           1.306e-005
   Mn+2                  8.640e-006  6.850e-006    -5.063    -5.164    -0.101
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.167e-006  1.101e-006    -5.933    -5.958    -0.025
   MnOH+                 1.312e-008  1.238e-008    -7.882    -7.907    -0.025
   MnCl+                 2.754e-009  2.599e-009    -8.560    -8.585    -0.025
   MnSO4                 2.084e-010  2.085e-010    -9.681    -9.681     0.000
   MnCl2                 1.056e-013  1.056e-013   -12.977   -12.976     0.000
   Mn(OH)3-              3.999e-017  3.774e-017   -16.398   -16.423    -0.025
   MnCl3-                2.871e-018  2.709e-018   -17.542   -17.567    -0.025
Mn(3)           3.744e-036



   Mn+3                  3.744e-036  2.221e-036   -35.427   -35.653    -0.227
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.644   -80.745    -0.101
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.083   -95.108    -0.025
Na              2.181e-004
   Na+                   2.178e-004  2.056e-004    -3.662    -3.687    -0.025
   NaHCO3                2.084e-007  2.086e-007    -6.681    -6.681     0.000
   NaCO3-                2.413e-008  2.277e-008    -7.617    -7.643    -0.025
   NaSO4-                1.870e-010  1.764e-010    -9.728    -9.753    -0.025
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.609   -74.609     0.000
S(-2)           2.080e-004
   HS-                   1.482e-004  1.399e-004    -3.829    -3.854    -0.025
   H2S                   1.738e-005  1.739e-005    -4.760    -4.760     0.000
   Fe(HS)2               5.002e-006  5.005e-006    -5.301    -5.301     0.000
   S5-2                  3.069e-006  2.499e-006    -5.513    -5.602    -0.089
   S4-2                  1.802e-006  1.458e-006    -5.744    -5.836    -0.092
   S6-2                  1.580e-006  1.293e-006    -5.801    -5.888    -0.087
   Fe(HS)3-              8.078e-008  7.622e-008    -7.093    -7.118    -0.025
   AsS(OH)(HS)-          6.887e-008  6.498e-008    -7.162    -7.187    -0.025
   S-2                   1.498e-009  1.188e-009    -8.824    -8.925    -0.101
   S3-2                  6.390e-010  5.137e-010    -9.195    -9.289    -0.095
   S2-2                  3.645e-011  2.916e-011   -10.438   -10.535    -0.097
   As3S4(HS)2-           9.325e-020  8.799e-020   -19.030   -19.056    -0.025
S(6)            2.372e-007
   SO4-2                 2.152e-007  1.712e-007    -6.667    -6.767    -0.099
   CaSO4                 1.901e-008  1.902e-008    -7.721    -7.721     0.000
   MgSO4                 2.519e-009  2.521e-009    -8.599    -8.598     0.000
   MnSO4                 2.084e-010  2.085e-010    -9.681    -9.681     0.000
   NaSO4-                1.870e-010  1.764e-010    -9.728    -9.753    -0.025
   BaSO4                 3.695e-011  3.697e-011   -10.432   -10.432     0.000
   KSO4-                 2.275e-011  2.147e-011   -10.643   -10.668    -0.025
   FeSO4                 8.734e-012  8.739e-012   -11.059   -11.059     0.000
   HSO4-                 2.508e-013  2.367e-013   -12.601   -12.626    -0.025
   CaHSO4+               1.680e-015  1.585e-015   -14.775   -14.800    -0.025
   FeHSO4+               8.658e-019  8.169e-019   -18.063   -18.088    -0.025
   FeSO4+                5.722e-028  5.399e-028   -27.242   -27.268    -0.025
   Fe(SO4)2-             2.142e-033  2.022e-033   -32.669   -32.694    -0.025
   FeHSO4+2              2.593e-035  2.056e-035   -34.586   -34.687    -0.101

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.66  -10.02   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.96  -19.34   -1.38  As2O3
Artinite         -7.54    2.06    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.80  -46.57    8.23  As2O5
As2S3(am)        -9.54  -54.44  -44.90  As2S3
As_native        -5.74  -18.27  -12.53  As
Ba3(AsO4)2      -10.69  -60.80  -50.11  Ba3(AsO4)2
Barite           -3.16  -13.13   -9.97  BaSO4
Birnessite      -27.34   16.27   43.60  MnO2
Bixbyite        -23.61  -24.22   -0.61  Mn2O3
Brucite          -5.35   11.49   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.56  -51.47  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.07   -2.79   -2.86  CH4
Claudetite      -18.00  -19.34   -1.34  As2O3
CO2(g)           -2.77   -4.24   -1.47  CO2
Dolomite         -0.82  -17.91  -17.09  CaMg(CO3)2
Dolomite(d)      -1.37  -17.91  -16.54  CaMg(CO3)2
Epsomite         -8.83  -10.97   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.52   -4.56   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3



Fe3(OH)8        -13.07    7.15   20.22  Fe3(OH)8
FeS(ppt)          1.37   -2.55   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.38  -39.65  -45.03  Fe3S4
Gypsum           -5.44  -10.02   -4.58  CaSO4:2H2O
H2(g)            -5.74   -8.89   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.76   -4.76   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.70   37.33   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.79  -36.76  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.46  -26.22   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.58  -45.41   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.61  -44.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.48  -43.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.53  -47.92   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.10   -2.55   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.40   -9.43   -8.03  MgCO3
Magnetite         3.42    7.15    3.74  Fe3O4
Manganite       -11.94   13.40   25.34  MnOOH
Melanterite     -11.10  -13.31   -2.21  FeSO4:7H2O
Mirabilite      -13.03  -14.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -85.90  -91.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.49  -57.20  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.94  -13.23    2.71  MnCl2:4H2O
MnS(Green)       -4.97   -1.17    3.80  MnS
MnSO4           -14.60  -11.93    2.67  MnSO4
Nahcolite        -5.88   -6.43   -0.55  NaHCO3
Natron          -11.29  -12.60   -1.31  Na2CO3:10H2O
Nesquehonite     -3.81   -9.43   -5.62  MgCO3:3H2O
Nsutite         -26.30   16.27   42.56  MnO2
O2(g)           -71.72  -74.61   -2.89  O2
Orpiment         -8.14  -54.44  -46.30  As2S3
Portlandite     -10.36   12.44   22.80  Ca(OH)2
Pyrite            9.96   -8.51  -18.48  FeS2
Pyrochroite      -4.67   10.53   15.20  Mn(OH)2
Pyrolusite      -25.11   16.27   41.38  MnO2
Realgar          -4.29  -24.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.14  -45.39  -20.25  FeAsO4:2H2O
Siderite         -0.88  -11.77  -10.89  FeCO3
Siderite(d)(3)   -1.32  -11.77  -10.45  FeCO3
Sulfur           -3.86  -18.88  -15.03  S
Thenardite      -13.96  -14.14   -0.18  Na2SO4
Thermonatrite   -12.72  -12.60    0.13  Na2CO3:H2O
Trona           -18.24  -19.03   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.03  -11.59   -8.56  BaCO3

Reaction step 25.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.000e-003 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.42   16.18   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.936e-002 -6.443e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.112e-003 -7.569e-006
Manganite          -12.04   13.30   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.320e-003  2.320e-003
Siderite(d)(3)      -1.22  -11.67  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.07  -11.64   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.535e-005  Surface charge, eq

Hfo_s         
 1.056e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        7.852e-007       0.743  7.852e-007      -6.105
Hfo_sOHCa+2      2.527e-007       0.239  2.527e-007      -6.597
Hfo_sOFe+        1.163e-008       0.011  1.163e-008      -7.934
Hfo_sOH          4.429e-009       0.004  4.429e-009      -8.354
Hfo_sOH2+        1.458e-009       0.001  1.458e-009      -8.836
Hfo_sOHBa+2      5.454e-010       0.001  5.454e-010      -9.263
Hfo_sO-          3.082e-010       0.000  3.082e-010      -9.511

Hfo           
 1.535e-005  Surface charge, eq

Hfo_w         
 4.225e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.467e-005       0.584  2.467e-005      -4.608
Hfo_wOH2+        8.122e-006       0.192  8.122e-006      -5.090
Hfo_wOMn+        3.474e-006       0.082  3.474e-006      -5.459
Hfo_wOMg+        2.298e-006       0.054  2.298e-006      -5.639
Hfo_wO-          1.717e-006       0.041  1.717e-006      -5.765
Hfo_wOCa+        1.262e-006       0.030  1.262e-006      -5.899
Hfo_wOFe+        6.046e-007       0.014  6.046e-007      -6.219
Hfo_wOFeOH       9.639e-008       0.002  9.638e-008      -7.016
Hfo_wH2AsO3      1.171e-009       0.000  1.171e-009      -8.931
Hfo_wOBa+        3.937e-011       0.000  3.937e-011     -10.405
Hfo_wOHSO4-2     2.624e-011       0.000  2.624e-011     -10.581
Hfo_wSO4-        4.330e-012       0.000  4.329e-012     -11.364
Hfo_wOHAsO4-3    7.125e-016       0.000  7.125e-016     -15.147
Hfo_wHAsO4-      1.729e-018       0.000  1.729e-018     -17.762
Hfo_wH2AsO4      1.841e-020       0.000  1.841e-020     -19.735

Mno           
-2.149e-029  Surface charge, eq



Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.598e-029       0.000  7.598e-029     -28.119
Mno_O3-2         1.069e-029       0.000  1.069e-029     -28.971
Mno_O3Ca         4.714e-030       0.000  4.714e-030     -29.327
Mno_O3Na-        2.326e-031       0.000  2.326e-031     -30.633
Mno_O3Mg         1.836e-031       0.000  1.836e-031     -30.736
Mno_O3HMn+       1.762e-031       0.000  1.762e-031     -30.754
Mno_O3Ba         6.922e-032       0.000  6.922e-032     -31.160
Mno_O3H-         6.214e-032       0.000  6.214e-032     -31.207
Mno_O3HCa+       9.538e-033       0.000  9.538e-033     -32.021
Mno_O3HMg+       2.516e-034       0.000  2.516e-034     -33.599
Mno_O3HBa+       2.505e-034       0.000  2.505e-034     -33.601
Mno_O3HNa        1.261e-034       0.000  1.261e-034     -33.899
Mno_O3H2         2.713e-037       0.000  2.712e-037     -36.567
Mno_O3H3+        3.168e-043       0.000  3.168e-043     -42.499
Mno_O3H3Cl       8.107e-046       0.000  8.107e-046     -45.091

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.929e-008  6.929e-008
Ba               5.529e-007  5.529e-007
C                3.891e-003  3.891e-003
Ca               7.957e-004  7.957e-004
Cl               9.873e-005  9.873e-005
Fe               7.478e-006  7.478e-006
K                1.893e-005  1.893e-005
Mg               8.096e-005  8.096e-005
Mn               1.420e-005  1.420e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.773      Charge balance
                                       pe  =  -4.894      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.038e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.293e-003
                       Total CO2 (mol/kg)  =  2.179e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.573e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -8.26
                               Iterations  =  56
                                  Total H  = 1.110229e+002
                                  Total O  = 5.551334e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.297e-007  5.929e-007    -6.201    -6.227    -0.026
   H+                    1.785e-008  1.688e-008    -7.748    -7.773    -0.024
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.929e-008
   AsS(OH)(HS)-          6.909e-008  6.506e-008    -7.161    -7.187    -0.026
   H3AsO3                1.845e-010  1.847e-010    -9.734    -9.734     0.000
   H2AsO3-               8.225e-012  7.744e-012   -11.085   -11.111    -0.026
   H4AsO3+               1.641e-018  1.545e-018   -17.785   -17.811    -0.026
   HAsO3-2               1.164e-018  9.152e-019   -17.934   -18.038    -0.105



   As3S4(HS)2-           1.321e-019  1.244e-019   -18.879   -18.905    -0.026
   AsO3-3                1.859e-026  1.082e-026   -25.731   -25.966    -0.235
As(5)           8.773e-018
   HAsO4-2               7.287e-018  5.728e-018   -17.137   -17.242    -0.105
   H2AsO4-               1.484e-018  1.398e-018   -17.828   -17.855    -0.026
   AsO4-3                1.306e-021  7.595e-022   -20.884   -21.119    -0.235
   H3AsO4                4.705e-024  4.708e-024   -23.327   -23.327     0.000
Ba              5.529e-007
   Ba+2                  5.431e-007  4.269e-007    -6.265    -6.370    -0.105
   BaHCO3+               8.479e-009  7.984e-009    -8.072    -8.098    -0.026
   BaCO3                 1.194e-009  1.195e-009    -8.923    -8.923     0.000
   BaSO4                 3.688e-011  3.691e-011   -10.433   -10.433     0.000
   BaOH+                 9.099e-013  8.568e-013   -12.041   -12.067    -0.026
C(-4)           1.713e-003
   CH4                   1.713e-003  1.714e-003    -2.766    -2.766     0.000
C(4)            2.179e-003
   HCO3-                 2.069e-003  1.951e-003    -2.684    -2.710    -0.026
   CO2                   7.401e-005  7.406e-005    -4.131    -4.130     0.000
   CaHCO3+               1.615e-005  1.521e-005    -4.792    -4.818    -0.026
   CO3-2                 6.858e-006  5.419e-006    -5.164    -5.266    -0.102
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.518e-006  1.429e-006    -5.819    -5.845    -0.026
   MnHCO3+               1.388e-006  1.307e-006    -5.858    -5.884    -0.026
   MgCO3                 3.236e-007  3.238e-007    -6.490    -6.490     0.000
   NaHCO3                2.250e-007  2.251e-007    -6.648    -6.648     0.000
   FeHCO3+               8.186e-008  7.708e-008    -7.087    -7.113    -0.026
   FeCO3                 5.133e-008  5.136e-008    -7.290    -7.289     0.000
   NaCO3-                2.199e-008  2.071e-008    -7.658    -7.684    -0.026
   BaHCO3+               8.479e-009  7.984e-009    -8.072    -8.098    -0.026
   BaCO3                 1.194e-009  1.195e-009    -8.923    -8.923     0.000
Ca              7.957e-004
   Ca+2                  7.739e-004  6.113e-004    -3.111    -3.214    -0.102
   CaHCO3+               1.615e-005  1.521e-005    -4.792    -4.818    -0.026
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.102e-008  2.104e-008    -7.677    -7.677     0.000
   CaOH+                 6.381e-009  6.008e-009    -8.195    -8.221    -0.026
   CaHSO4+               2.210e-015  2.081e-015   -14.656   -14.682    -0.026
Cl              9.873e-005
   Cl-                   9.872e-005  9.291e-005    -4.006    -4.032    -0.026
   MnCl+                 3.022e-009  2.845e-009    -8.520    -8.546    -0.026
   FeCl+                 5.382e-011  5.067e-011   -10.269   -10.295    -0.026
   MnCl2                 1.153e-013  1.154e-013   -12.938   -12.938     0.000
   MnCl3-                3.136e-018  2.953e-018   -17.504   -17.530    -0.026
   FeCl+2                1.718e-027  1.350e-027   -26.765   -26.870    -0.105
   FeCl2+                5.952e-031  5.604e-031   -30.225   -30.251    -0.026
   FeCl3                 5.204e-036  5.207e-036   -35.284   -35.283     0.000
Fe(2)           7.478e-006
   Fe(HS)2               6.726e-006  6.731e-006    -5.172    -5.172     0.000
   Fe+2                  5.027e-007  3.951e-007    -6.299    -6.403    -0.105
   Fe(HS)3-              1.076e-007  1.013e-007    -6.968    -6.994    -0.026
   FeHCO3+               8.186e-008  7.708e-008    -7.087    -7.113    -0.026
   FeCO3                 5.133e-008  5.136e-008    -7.290    -7.289     0.000
   FeOH+                 7.859e-009  7.400e-009    -8.105    -8.131    -0.026
   FeCl+                 5.382e-011  5.067e-011   -10.269   -10.295    -0.026
   FeSO4                 1.211e-011  1.212e-011   -10.917   -10.917     0.000
   Fe(OH)2               3.728e-012  3.730e-012   -11.429   -11.428     0.000
   Fe(OH)3-              8.718e-015  8.209e-015   -14.060   -14.086    -0.026
   FeHSO4+               1.428e-018  1.345e-018   -17.845   -17.871    -0.026
Fe(3)           3.293e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.833e-015  3.609e-015   -14.416   -14.443    -0.026
   Fe(OH)4-              1.580e-015  1.488e-015   -14.801   -14.828    -0.026
   FeOH+2                2.341e-019  1.840e-019   -18.631   -18.735    -0.105
   Fe+3                  8.273e-025  4.813e-025   -24.082   -24.318    -0.235
   FeCl+2                1.718e-027  1.350e-027   -26.765   -26.870    -0.105
   FeSO4+                9.667e-028  9.102e-028   -27.015   -27.041    -0.026



   FeCl2+                5.952e-031  5.604e-031   -30.225   -30.251    -0.026
   Fe(SO4)2-             3.648e-033  3.435e-033   -32.438   -32.464    -0.026
   FeHSO4+2              5.235e-035  4.115e-035   -34.281   -34.386    -0.105
   FeCl3                 5.204e-036  5.207e-036   -35.284   -35.283     0.000
   Fe2(OH)2+4            2.388e-036  9.117e-037   -35.622   -36.040    -0.418
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.509   -48.163    -0.654
H(0)            2.479e-009
   H2                    1.239e-009  1.240e-009    -8.907    -8.906     0.000
K               1.893e-005
   K+                    1.893e-005  1.781e-005    -4.723    -4.749    -0.026
   KSO4-                 2.293e-011  2.159e-011   -10.640   -10.666    -0.026
Mg              8.096e-005
   Mg+2                  7.910e-005  6.261e-005    -4.102    -4.203    -0.102
   MgHCO3+               1.518e-006  1.429e-006    -5.819    -5.845    -0.026
   MgCO3                 3.236e-007  3.238e-007    -6.490    -6.490     0.000
   MgOH+                 1.430e-008  1.346e-008    -7.845    -7.871    -0.026
   MgSO4                 2.530e-009  2.532e-009    -8.597    -8.597     0.000
Mn(2)           1.420e-005
   Mn+2                  9.564e-006  7.517e-006    -5.019    -5.124    -0.105
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.388e-006  1.307e-006    -5.858    -5.884    -0.026
   MnOH+                 1.215e-008  1.144e-008    -7.915    -7.941    -0.026
   MnCl+                 3.022e-009  2.845e-009    -8.520    -8.546    -0.026
   MnSO4                 2.304e-010  2.306e-010    -9.637    -9.637     0.000
   MnCl2                 1.153e-013  1.154e-013   -12.938   -12.938     0.000
   Mn(OH)3-              2.629e-017  2.475e-017   -16.580   -16.606    -0.026
   MnCl3-                3.136e-018  2.953e-018   -17.504   -17.530    -0.026
Mn(3)           5.094e-036
   Mn+3                  5.094e-036  2.963e-036   -35.293   -35.528    -0.235
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.856   -80.961    -0.105
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.213   -95.239    -0.026
Na              2.181e-004
   Na+                   2.178e-004  2.052e-004    -3.662    -3.688    -0.026
   NaHCO3                2.250e-007  2.251e-007    -6.648    -6.648     0.000
   NaCO3-                2.199e-008  2.071e-008    -7.658    -7.684    -0.026
   NaSO4-                1.884e-010  1.774e-010    -9.725    -9.751    -0.026
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.567   -74.567     0.000
S(-2)           2.080e-004
   HS-                   1.468e-004  1.383e-004    -3.833    -3.859    -0.026
   H2S                   2.039e-005  2.041e-005    -4.691    -4.690     0.000
   Fe(HS)2               6.726e-006  6.731e-006    -5.172    -5.172     0.000
   S5-2                  2.573e-006  2.081e-006    -5.589    -5.682    -0.092
   S4-2                  1.511e-006  1.214e-006    -5.821    -5.916    -0.095
   S6-2                  1.324e-006  1.077e-006    -5.878    -5.968    -0.090
   Fe(HS)3-              1.076e-007  1.013e-007    -6.968    -6.994    -0.026
   AsS(OH)(HS)-          6.909e-008  6.506e-008    -7.161    -7.187    -0.026
   S-2                   1.258e-009  9.891e-010    -8.900    -9.005    -0.105
   S3-2                  5.362e-010  4.278e-010    -9.271    -9.369    -0.098
   S2-2                  3.060e-011  2.428e-011   -10.514   -10.615    -0.100
   As3S4(HS)2-           1.321e-019  1.244e-019   -18.879   -18.905    -0.026
S(6)            2.427e-007
   SO4-2                 2.187e-007  1.725e-007    -6.660    -6.763    -0.103
   CaSO4                 2.102e-008  2.104e-008    -7.677    -7.677     0.000
   MgSO4                 2.530e-009  2.532e-009    -8.597    -8.597     0.000
   MnSO4                 2.304e-010  2.306e-010    -9.637    -9.637     0.000
   NaSO4-                1.884e-010  1.774e-010    -9.725    -9.751    -0.026
   BaSO4                 3.688e-011  3.691e-011   -10.433   -10.433     0.000
   KSO4-                 2.293e-011  2.159e-011   -10.640   -10.666    -0.026
   FeSO4                 1.211e-011  1.212e-011   -10.917   -10.917     0.000
   HSO4-                 3.007e-013  2.831e-013   -12.522   -12.548    -0.026
   CaHSO4+               2.210e-015  2.081e-015   -14.656   -14.682    -0.026
   FeHSO4+               1.428e-018  1.345e-018   -17.845   -17.871    -0.026
   FeSO4+                9.667e-028  9.102e-028   -27.015   -27.041    -0.026
   Fe(SO4)2-             3.648e-033  3.435e-033   -32.438   -32.464    -0.026



   FeHSO4+2              5.235e-035  4.115e-035   -34.281   -34.386    -0.105

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.62   -9.98   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.09  -19.47   -1.38  As2O3
Artinite         -7.73    1.87    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.88  -46.65    8.23  As2O5
As2S3(am)        -9.46  -54.36  -44.90  As2S3
As_native        -5.84  -18.37  -12.53  As
Ba3(AsO4)2      -11.24  -61.35  -50.11  Ba3(AsO4)2
Barite           -3.16  -13.13   -9.97  BaSO4
Birnessite      -27.42   16.18   43.60  MnO2
Bixbyite        -23.81  -24.42   -0.61  Mn2O3
Brucite          -5.50   11.34   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.98  -51.88  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.09   -2.77   -2.86  CH4
Claudetite      -18.13  -19.47   -1.34  As2O3
CO2(g)           -2.66   -4.13   -1.47  CO2
Dolomite         -0.86  -17.95  -17.09  CaMg(CO3)2
Dolomite(d)      -1.41  -17.95  -16.54  CaMg(CO3)2
Epsomite         -8.83  -10.97   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.50   -4.54   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.08    7.14   20.22  Fe3(OH)8
FeS(ppt)          1.42   -2.49   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.65  -39.39  -45.03  Fe3S4
Gypsum           -5.40   -9.98   -4.58  CaSO4:2H2O
H2(g)            -5.76   -8.91   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.69   -4.69   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -24.01   37.02   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.92  -36.89  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.77  -26.54   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.34  -45.17   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.38  -44.59   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.25  -43.53   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.23  -47.62   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.16   -2.49   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.44   -9.47   -8.03  MgCO3
Magnetite         3.40    7.14    3.74  Fe3O4
Manganite       -12.04   13.30   25.34  MnOOH
Melanterite     -10.96  -13.17   -2.21  FeSO4:7H2O
Mirabilite      -13.03  -14.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -85.64  -91.35   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.90  -57.61  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.90  -13.19    2.71  MnCl2:4H2O
MnS(Green)       -5.01   -1.21    3.80  MnS
MnSO4           -14.56  -11.89    2.67  MnSO4
Nahcolite        -5.85   -6.40   -0.55  NaHCO3
Natron          -11.33  -12.64   -1.31  Na2CO3:10H2O
Nesquehonite     -3.85   -9.47   -5.62  MgCO3:3H2O
Nsutite         -26.39   16.18   42.56  MnO2
O2(g)           -71.67  -74.57   -2.89  O2
Orpiment         -8.06  -54.36  -46.30  As2S3
Portlandite     -10.47   12.33   22.80  Ca(OH)2
Pyrite           10.11   -8.37  -18.48  FeS2
Pyrochroite      -4.78   10.42   15.20  Mn(OH)2
Pyrolusite      -25.20   16.18   41.38  MnO2



Realgar          -4.30  -24.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.19  -45.44  -20.25  FeAsO4:2H2O
Siderite         -0.78  -11.67  -10.89  FeCO3
Siderite(d)(3)   -1.22  -11.67  -10.45  FeCO3
Sulfur           -3.77  -18.79  -15.03  S
Thenardite      -13.96  -14.14   -0.18  Na2SO4
Thermonatrite   -12.77  -12.64    0.13  Na2CO3:H2O
Trona           -18.24  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.07  -11.64   -8.56  BaCO3

Reaction step 26.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.50   16.10   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.928e-002 -7.186e-004
Goethite             0.00   -1.00   -1.00   2.120e-003  2.110e-003 -9.736e-006
Manganite          -12.13   13.21   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.319e-003  2.319e-003
Siderite(d)(3)      -1.13  -11.58  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.11  -11.67   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.618e-005  Surface charge, eq

Hfo_s         
 1.055e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        7.526e-007       0.713  7.526e-007      -6.123
Hfo_sOHCa+2      2.818e-007       0.267  2.818e-007      -6.550
Hfo_sOFe+        1.363e-008       0.013  1.363e-008      -7.865
Hfo_sOH          4.555e-009       0.004  4.555e-009      -8.341
Hfo_sOH2+        1.745e-009       0.002  1.745e-009      -8.758
Hfo_sOHBa+2      5.560e-010       0.001  5.560e-010      -9.255
Hfo_sO-          2.725e-010       0.000  2.725e-010      -9.565

Hfo           
 1.618e-005  Surface charge, eq

Hfo_w         



 4.221e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.435e-005       0.577  2.435e-005      -4.614
Hfo_wOH2+        9.326e-006       0.221  9.326e-006      -5.030
Hfo_wOMn+        3.195e-006       0.076  3.195e-006      -5.495
Hfo_wOMg+        1.942e-006       0.046  1.942e-006      -5.712
Hfo_wO-          1.456e-006       0.035  1.456e-006      -5.837
Hfo_wOCa+        1.161e-006       0.027  1.161e-006      -5.935
Hfo_wOFe+        6.801e-007       0.016  6.801e-007      -6.167
Hfo_wOFeOH       9.318e-008       0.002  9.317e-008      -7.031
Hfo_wH2AsO3      1.034e-009       0.000  1.034e-009      -8.986
Hfo_wOBa+        3.310e-011       0.000  3.310e-011     -10.480
Hfo_wOHSO4-2     2.576e-011       0.000  2.576e-011     -10.589
Hfo_wSO4-        4.945e-012       0.000  4.945e-012     -11.306
Hfo_wOHAsO4-3    4.160e-016       0.000  4.160e-016     -15.381
Hfo_wHAsO4-      1.367e-018       0.000  1.366e-018     -17.864
Hfo_wH2AsO4      1.694e-020       0.000  1.694e-020     -19.771

Mno           
-4.905e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.884e-028       0.000  1.884e-028     -27.725
Mno_O3-2         2.445e-029       0.000  2.445e-029     -28.612
Mno_O3Ca         1.169e-029       0.000  1.169e-029     -28.932
Mno_O3Na-        5.307e-031       0.000  5.307e-031     -30.275
Mno_O3HMn+       5.083e-031       0.000  5.083e-031     -30.294
Mno_O3Mg         4.182e-031       0.000  4.182e-031     -30.379
Mno_O3H-         1.653e-031       0.000  1.653e-031     -30.782
Mno_O3Ba         1.569e-031       0.000  1.569e-031     -30.804
Mno_O3HCa+       2.752e-032       0.000  2.751e-032     -31.560
Mno_O3HMg+       6.666e-034       0.000  6.666e-034     -33.176
Mno_O3HBa+       6.605e-034       0.000  6.605e-034     -33.180
Mno_O3HNa        3.349e-034       0.000  3.349e-034     -33.475
Mno_O3H2         8.397e-037       0.000  8.396e-037     -36.076
Mno_O3H3+        1.141e-042       0.000  1.141e-042     -41.943
Mno_O3H3Cl       2.914e-045       0.000  2.914e-045     -44.536

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.942e-008  6.943e-008
Ba               5.529e-007  5.529e-007
C                4.166e-003  4.166e-003
Ca               8.701e-004  8.701e-004
Cl               9.873e-005  9.873e-005
Fe               9.570e-006  9.571e-006
K                1.893e-005  1.893e-005
Mg               8.131e-005  8.132e-005
Mn               1.532e-005  1.532e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.707      Charge balance
                                       pe  =  -4.820      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.259e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.450e-003



                       Total CO2 (mol/kg)  =  2.355e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.581e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.75
                               Iterations  =  40
                                  Total H  = 1.110233e+002
                                  Total O  = 5.551377e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.423e-007  5.096e-007    -6.266    -6.293    -0.027
   H+                    2.080e-008  1.964e-008    -7.682    -7.707    -0.025
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.942e-008
   AsS(OH)(HS)-          6.925e-008  6.508e-008    -7.160    -7.187    -0.027
   H3AsO3                1.650e-010  1.651e-010    -9.782    -9.782     0.000
   H2AsO3-               6.333e-012  5.951e-012   -11.198   -11.225    -0.027
   H4AsO3+               1.710e-018  1.607e-018   -17.767   -17.794    -0.027
   HAsO3-2               7.752e-019  6.045e-019   -18.111   -18.219    -0.108
   As3S4(HS)2-           1.794e-019  1.686e-019   -18.746   -18.773    -0.027
   AsO3-3                1.075e-026  6.140e-027   -25.969   -26.212    -0.243
As(5)           6.249e-018
   HAsO4-2               5.057e-018  3.943e-018   -17.296   -17.404    -0.108
   H2AsO4-               1.191e-018  1.120e-018   -17.924   -17.951    -0.027
   AsO4-3                7.865e-022  4.494e-022   -21.104   -21.347    -0.243
   H3AsO4                4.385e-024  4.388e-024   -23.358   -23.358     0.000
Ba              5.529e-007
   Ba+2                  5.427e-007  4.232e-007    -6.265    -6.373    -0.108
   BaHCO3+               9.036e-009  8.491e-009    -8.044    -8.071    -0.027
   BaCO3                 1.092e-009  1.093e-009    -8.962    -8.962     0.000
   BaSO4                 3.636e-011  3.638e-011   -10.439   -10.439     0.000
   BaOH+                 7.767e-013  7.299e-013   -12.110   -12.137    -0.027
C(-4)           1.812e-003
   CH4                   1.812e-003  1.813e-003    -2.742    -2.742     0.000
C(4)            2.355e-003
   HCO3-                 2.225e-003  2.093e-003    -2.653    -2.679    -0.026
   CO2                   9.239e-005  9.246e-005    -4.034    -4.034     0.000
   CaHCO3+               1.883e-005  1.770e-005    -4.725    -4.752    -0.027
   CO3-2                 6.373e-006  4.998e-006    -5.196    -5.301    -0.106
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.625e-006  1.527e-006    -5.789    -5.816    -0.027
   MnHCO3+               1.618e-006  1.521e-006    -5.791    -5.818    -0.027
   MgCO3                 2.972e-007  2.974e-007    -6.527    -6.527     0.000
   NaHCO3                2.409e-007  2.411e-007    -6.618    -6.618     0.000
   FeHCO3+               1.167e-007  1.097e-007    -6.933    -6.960    -0.027
   FeCO3                 6.276e-008  6.281e-008    -7.202    -7.202     0.000
   NaCO3-                2.028e-008  1.906e-008    -7.693    -7.720    -0.027
   BaHCO3+               9.036e-009  8.491e-009    -8.044    -8.071    -0.027
   BaCO3                 1.092e-009  1.093e-009    -8.962    -8.962     0.000
Ca              8.701e-004
   Ca+2                  8.457e-004  6.628e-004    -3.073    -3.179    -0.106
   CaHCO3+               1.883e-005  1.770e-005    -4.725    -4.752    -0.027
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.267e-008  2.269e-008    -7.645    -7.644     0.000
   CaOH+                 5.959e-009  5.600e-009    -8.225    -8.252    -0.027
   CaHSO4+               2.778e-015  2.611e-015   -14.556   -14.583    -0.027
Cl              9.873e-005
   Cl-                   9.872e-005  9.272e-005    -4.006    -4.033    -0.027
   MnCl+                 3.277e-009  3.079e-009    -8.485    -8.512    -0.027
   FeCl+                 7.136e-011  6.706e-011   -10.147   -10.174    -0.027
   MnCl2                 1.245e-013  1.246e-013   -12.905   -12.904     0.000
   MnCl3-                3.387e-018  3.183e-018   -17.470   -17.497    -0.027
   FeCl+2                2.722e-027  2.123e-027   -26.565   -26.673    -0.108



   FeCl2+                9.356e-031  8.792e-031   -30.029   -30.056    -0.027
   FeCl3                 8.146e-036  8.152e-036   -35.089   -35.089     0.000
Fe(2)           9.570e-006
   Fe(HS)2               8.575e-006  8.582e-006    -5.067    -5.066     0.000
   Fe+2                  6.719e-007  5.239e-007    -6.173    -6.281    -0.108
   Fe(HS)3-              1.348e-007  1.267e-007    -6.870    -6.897    -0.027
   FeHCO3+               1.167e-007  1.097e-007    -6.933    -6.960    -0.027
   FeCO3                 6.276e-008  6.281e-008    -7.202    -7.202     0.000
   FeOH+                 8.975e-009  8.434e-009    -8.047    -8.074    -0.027
   FeCl+                 7.136e-011  6.706e-011   -10.147   -10.174    -0.027
   FeSO4                 1.597e-011  1.598e-011   -10.797   -10.796     0.000
   Fe(OH)2               3.651e-012  3.654e-012   -11.438   -11.437     0.000
   Fe(OH)3-              7.354e-015  6.910e-015   -14.133   -14.161    -0.027
   FeHSO4+               2.196e-018  2.064e-018   -17.658   -17.685    -0.027
Fe(3)           3.335e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.469e-015  4.200e-015   -14.350   -14.377    -0.027
   Fe(OH)4-              1.361e-015  1.279e-015   -14.866   -14.893    -0.027
   FeOH+2                3.195e-019  2.492e-019   -18.495   -18.604    -0.108
   Fe+3                  1.327e-024  7.581e-025   -23.877   -24.120    -0.243
   FeCl+2                2.722e-027  2.123e-027   -26.565   -26.673    -0.108
   FeSO4+                1.518e-027  1.426e-027   -26.819   -26.846    -0.027
   FeCl2+                9.356e-031  8.792e-031   -30.029   -30.056    -0.027
   Fe(SO4)2-             5.695e-033  5.352e-033   -32.244   -32.271    -0.027
   FeHSO4+2              9.619e-035  7.501e-035   -34.017   -34.125    -0.108
   FeCl3                 8.146e-036  8.152e-036   -35.089   -35.089     0.000
   Fe2(OH)2+4            4.519e-036  1.671e-036   -35.345   -35.777    -0.432
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.159   -47.834    -0.675
H(0)            2.378e-009
   H2                    1.189e-009  1.190e-009    -8.925    -8.924     0.000
K               1.893e-005
   K+                    1.893e-005  1.778e-005    -4.723    -4.750    -0.027
   KSO4-                 2.280e-011  2.143e-011   -10.642   -10.669    -0.027
Mg              8.131e-005
   Mg+2                  7.938e-005  6.236e-005    -4.100    -4.205    -0.105
   MgHCO3+               1.625e-006  1.527e-006    -5.789    -5.816    -0.027
   MgCO3                 2.972e-007  2.974e-007    -6.527    -6.527     0.000
   MgOH+                 1.226e-008  1.153e-008    -7.911    -7.938    -0.027
   MgSO4                 2.506e-009  2.508e-009    -8.601    -8.601     0.000
Mn(2)           1.532e-005
   Mn+2                  1.045e-005  8.152e-006    -4.981    -5.089    -0.108
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.618e-006  1.521e-006    -5.791    -5.818    -0.027
   MnOH+                 1.135e-008  1.067e-008    -7.945    -7.972    -0.027
   MnCl+                 3.277e-009  3.079e-009    -8.485    -8.512    -0.027
   MnSO4                 2.485e-010  2.487e-010    -9.605    -9.604     0.000
   MnCl2                 1.245e-013  1.246e-013   -12.905   -12.904     0.000
   Mn(OH)3-              1.813e-017  1.704e-017   -16.742   -16.769    -0.027
   MnCl3-                3.387e-018  3.183e-018   -17.470   -17.497    -0.027
Mn(3)           6.680e-036
   Mn+3                  6.680e-036  3.817e-036   -35.175   -35.418    -0.243
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.045   -81.153    -0.108
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.329   -95.356    -0.027
Na              2.181e-004
   Na+                   2.178e-004  2.048e-004    -3.662    -3.689    -0.027
   NaHCO3                2.409e-007  2.411e-007    -6.618    -6.618     0.000
   NaCO3-                2.028e-008  1.906e-008    -7.693    -7.720    -0.027
   NaSO4-                1.874e-010  1.761e-010    -9.727    -9.754    -0.027
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.531   -74.531     0.000
S(-2)           2.080e-004
   HS-                   1.443e-004  1.356e-004    -3.841    -3.868    -0.027
   H2S                   2.327e-005  2.328e-005    -4.633    -4.633     0.000
   Fe(HS)2               8.575e-006  8.582e-006    -5.067    -5.066     0.000
   S5-2                  2.182e-006  1.754e-006    -5.661    -5.756    -0.095



   S4-2                  1.282e-006  1.023e-006    -5.892    -5.990    -0.098
   S6-2                  1.122e-006  9.077e-007    -5.950    -6.042    -0.092
   Fe(HS)3-              1.348e-007  1.267e-007    -6.870    -6.897    -0.027
   AsS(OH)(HS)-          6.925e-008  6.508e-008    -7.160    -7.187    -0.027
   S-2                   1.069e-009  8.336e-010    -8.971    -9.079    -0.108
   S3-2                  4.551e-010  3.605e-010    -9.342    -9.443    -0.101
   S2-2                  2.598e-011  2.046e-011   -10.585   -10.689    -0.104
   As3S4(HS)2-           1.794e-019  1.686e-019   -18.746   -18.773    -0.027
S(6)            2.449e-007
   SO4-2                 2.192e-007  1.716e-007    -6.659    -6.766    -0.106
   CaSO4                 2.267e-008  2.269e-008    -7.645    -7.644     0.000
   MgSO4                 2.506e-009  2.508e-009    -8.601    -8.601     0.000
   MnSO4                 2.485e-010  2.487e-010    -9.605    -9.604     0.000
   NaSO4-                1.874e-010  1.761e-010    -9.727    -9.754    -0.027
   BaSO4                 3.636e-011  3.638e-011   -10.439   -10.439     0.000
   KSO4-                 2.280e-011  2.143e-011   -10.642   -10.669    -0.027
   FeSO4                 1.597e-011  1.598e-011   -10.797   -10.796     0.000
   HSO4-                 3.487e-013  3.276e-013   -12.458   -12.485    -0.027
   CaHSO4+               2.778e-015  2.611e-015   -14.556   -14.583    -0.027
   FeHSO4+               2.196e-018  2.064e-018   -17.658   -17.685    -0.027
   FeSO4+                1.518e-027  1.426e-027   -26.819   -26.846    -0.027
   Fe(SO4)2-             5.695e-033  5.352e-033   -32.244   -32.271    -0.027
   FeHSO4+2              9.619e-035  7.501e-035   -34.017   -34.125    -0.108

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.58   -9.94   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite         -7.90    1.70    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.94  -46.72    8.23  As2O5
As2S3(am)        -9.39  -54.29  -44.90  As2S3
As_native        -5.91  -18.44  -12.53  As
Ba3(AsO4)2      -11.71  -61.82  -50.11  Ba3(AsO4)2
Barite           -3.17  -13.14   -9.97  BaSO4
Birnessite      -27.50   16.10   43.60  MnO2
Bixbyite        -23.99  -24.60   -0.61  Mn2O3
Brucite          -5.63   11.21   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.33  -52.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.12   -2.74   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -2.57   -4.03   -1.47  CO2
Dolomite         -0.90  -17.99  -17.09  CaMg(CO3)2
Dolomite(d)      -1.45  -17.99  -16.54  CaMg(CO3)2
Epsomite         -8.83  -10.97   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.48   -4.52   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.09    7.13   20.22  Fe3(OH)8
FeS(ppt)          1.47   -2.44   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.87  -39.17  -45.03  Fe3S4
Gypsum           -5.36   -9.94   -4.58  CaSO4:2H2O
H2(g)            -5.77   -8.92   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.64   -4.63   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -24.28   36.75   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.03  -37.00  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.06  -26.82   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.13  -44.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.19  -44.40   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.06  -43.34   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.97  -47.36   -5.39  (H3O)Fe3(SO4)2(OH)6



Mackinawite       2.21   -2.44   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.48   -9.51   -8.03  MgCO3
Magnetite         3.40    7.13    3.74  Fe3O4
Manganite       -12.13   13.21   25.34  MnOOH
Melanterite     -10.84  -13.05   -2.21  FeSO4:7H2O
Mirabilite      -13.03  -14.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -85.42  -91.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.25  -57.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.86  -13.15    2.71  MnCl2:4H2O
MnS(Green)       -5.05   -1.25    3.80  MnS
MnSO4           -14.52  -11.85    2.67  MnSO4
Nahcolite        -5.82   -6.37   -0.55  NaHCO3
Natron          -11.37  -12.68   -1.31  Na2CO3:10H2O
Nesquehonite     -3.89   -9.51   -5.62  MgCO3:3H2O
Nsutite         -26.46   16.10   42.56  MnO2
O2(g)           -71.64  -74.53   -2.89  O2
Orpiment         -7.99  -54.29  -46.30  As2S3
Portlandite     -10.57   12.23   22.80  Ca(OH)2
Pyrite           10.24   -8.24  -18.48  FeS2
Pyrochroite      -4.88   10.32   15.20  Mn(OH)2
Pyrolusite      -25.28   16.10   41.38  MnO2
Realgar          -4.30  -24.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.22  -45.47  -20.25  FeAsO4:2H2O
Siderite         -0.69  -11.58  -10.89  FeCO3
Siderite(d)(3)   -1.13  -11.58  -10.45  FeCO3
Sulfur           -3.69  -18.72  -15.03  S
Thenardite      -13.96  -14.14   -0.18  Na2SO4
Thermonatrite   -12.80  -12.68    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.11  -11.67   -8.56  BaCO3

Reaction step 27.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.03   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.921e-002 -7.907e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.108e-003 -1.201e-005
Manganite          -12.21   13.13   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.318e-003  2.318e-003
Siderite(d)(3)      -1.05  -11.50  -10.45   0.000e+000           0  0.000e+000



Witherite           -3.15  -11.71   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.702e-005  Surface charge, eq

Hfo_s         
 1.054e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        7.215e-007       0.685  7.215e-007      -6.142
Hfo_sOHCa+2      3.093e-007       0.293  3.093e-007      -6.510
Hfo_sOFe+        1.566e-008       0.015  1.566e-008      -7.805
Hfo_sOH          4.655e-009       0.004  4.655e-009      -8.332
Hfo_sOH2+        2.041e-009       0.002  2.041e-009      -8.690
Hfo_sOHBa+2      5.634e-010       0.001  5.634e-010      -9.249
Hfo_sO-          2.432e-010       0.000  2.432e-010      -9.614

Hfo           
 1.702e-005  Surface charge, eq

Hfo_w         
 4.216e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.391e-005       0.567  2.391e-005      -4.621
Hfo_wOH2+        1.049e-005       0.249  1.049e-005      -4.979
Hfo_wOMn+        2.944e-006       0.070  2.944e-006      -5.531
Hfo_wOMg+        1.658e-006       0.039  1.658e-006      -5.780
Hfo_wO-          1.249e-006       0.030  1.249e-006      -5.903
Hfo_wOCa+        1.069e-006       0.025  1.069e-006      -5.971
Hfo_wOFe+        7.508e-007       0.018  7.508e-007      -6.124
Hfo_wOFeOH       8.984e-008       0.002  8.984e-008      -7.047
Hfo_wH2AsO3      9.324e-010       0.000  9.324e-010      -9.030
Hfo_wOBa+        2.815e-011       0.000  2.815e-011     -10.550
Hfo_wOHSO4-2     2.492e-011       0.000  2.492e-011     -10.603
Hfo_wSO4-        5.478e-012       0.000  5.478e-012     -11.261
Hfo_wOHAsO4-3    2.593e-016       0.000  2.593e-016     -15.586
Hfo_wHAsO4-      1.117e-018       0.000  1.117e-018     -17.952
Hfo_wH2AsO4      1.585e-020       0.000  1.584e-020     -19.800

Mno           
-3.799e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.570e-028       0.000  1.570e-028     -27.804
Mno_O3-2         1.897e-029       0.000  1.897e-029     -28.722
Mno_O3Ca         9.745e-030       0.000  9.745e-030     -29.011
Mno_O3HMn+       4.851e-031       0.000  4.851e-031     -30.314
Mno_O3Na-        4.110e-031       0.000  4.110e-031     -30.386
Mno_O3Mg         3.231e-031       0.000  3.231e-031     -30.491
Mno_O3H-         1.469e-031       0.000  1.469e-031     -30.833
Mno_O3Ba         1.207e-031       0.000  1.207e-031     -30.918
Mno_O3HCa+       2.626e-032       0.000  2.626e-032     -31.581
Mno_O3HMg+       5.897e-034       0.000  5.897e-034     -33.229
Mno_O3HBa+       5.820e-034       0.000  5.820e-034     -33.235
Mno_O3HNa        2.970e-034       0.000  2.970e-034     -33.527
Mno_O3H2         8.542e-037       0.000  8.542e-037     -36.068
Mno_O3H3+        1.329e-042       0.000  1.329e-042     -41.876
Mno_O3H3Cl       3.388e-045       0.000  3.388e-045     -44.470

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               6.953e-008  6.953e-008
Ba               5.529e-007  5.529e-007
C                4.439e-003  4.439e-003
Ca               9.422e-004  9.422e-004
Cl               9.873e-005  9.873e-005
Fe               1.177e-005  1.177e-005
K                1.893e-005  1.893e-005
Mg               8.160e-005  8.160e-005
Mn               1.642e-005  1.642e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.648      Charge balance
                                       pe  =  -4.753      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.474e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.602e-003
                       Total CO2 (mol/kg)  =  2.529e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.590e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.31
                               Iterations  =  37
                                  Total H  = 1.110237e+002
                                  Total O  = 5.551419e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.745e-007  4.450e-007    -6.324    -6.352    -0.028
   H+                    2.386e-008  2.249e-008    -7.622    -7.648    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.953e-008
   AsS(OH)(HS)-          6.937e-008  6.507e-008    -7.159    -7.187    -0.028
   H3AsO3                1.516e-010  1.517e-010    -9.819    -9.819     0.000
   H2AsO3-               5.091e-012  4.775e-012   -11.293   -11.321    -0.028
   H4AsO3+               1.802e-018  1.690e-018   -17.744   -17.772    -0.028
   HAsO3-2               5.473e-019  4.236e-019   -18.262   -18.373    -0.111
   As3S4(HS)2-           2.355e-019  2.209e-019   -18.628   -18.656    -0.028
   AsO3-3                6.687e-027  3.758e-027   -26.175   -26.425    -0.250
As(5)           4.696e-018
   HAsO4-2               3.702e-018  2.866e-018   -17.432   -17.543    -0.111
   H2AsO4-               9.932e-019  9.316e-019   -18.003   -18.031    -0.028
   AsO4-3                5.076e-022  2.852e-022   -21.294   -21.545    -0.250
   H3AsO4                4.177e-024  4.181e-024   -23.379   -23.379     0.000
Ba              5.529e-007
   Ba+2                  5.422e-007  4.197e-007    -6.266    -6.377    -0.111
   BaHCO3+               9.569e-009  8.975e-009    -8.019    -8.047    -0.028
   BaCO3                 1.008e-009  1.009e-009    -8.997    -8.996     0.000
   BaSO4                 3.552e-011  3.555e-011   -10.449   -10.449     0.000
   BaOH+                 6.740e-013  6.322e-013   -12.171   -12.199    -0.028
C(-4)           1.911e-003
   CH4                   1.911e-003  1.912e-003    -2.719    -2.718     0.000
C(4)            2.529e-003
   HCO3-                 2.375e-003  2.231e-003    -2.624    -2.651    -0.027
   CO2                   1.127e-004  1.128e-004    -3.948    -3.948     0.000
   CaHCO3+               2.160e-005  2.026e-005    -4.665    -4.693    -0.028
   CO3-2                 5.975e-006  4.652e-006    -5.224    -5.332    -0.109
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.856e-006  1.741e-006    -5.731    -5.759    -0.028



   MgHCO3+               1.728e-006  1.621e-006    -5.762    -5.790    -0.028
   MgCO3                 2.754e-007  2.756e-007    -6.560    -6.560     0.000
   NaHCO3                2.562e-007  2.564e-007    -6.591    -6.591     0.000
   FeHCO3+               1.604e-007  1.505e-007    -6.795    -6.823    -0.028
   FeCO3                 7.521e-008  7.527e-008    -7.124    -7.123     0.000
   NaCO3-                1.888e-008  1.771e-008    -7.724    -7.752    -0.028
   BaHCO3+               9.569e-009  8.975e-009    -8.019    -8.047    -0.028
   BaCO3                 1.008e-009  1.009e-009    -8.997    -8.996     0.000
Ca              9.422e-004
   Ca+2                  9.150e-004  7.121e-004    -3.039    -3.147    -0.109
   CaHCO3+               2.160e-005  2.026e-005    -4.665    -4.693    -0.028
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.399e-008  2.401e-008    -7.620    -7.620     0.000
   CaOH+                 5.601e-009  5.254e-009    -8.252    -8.280    -0.028
   CaHSO4+               3.373e-015  3.164e-015   -14.472   -14.500    -0.028
Cl              9.873e-005
   Cl-                   9.872e-005  9.255e-005    -4.006    -4.034    -0.028
   MnCl+                 3.520e-009  3.302e-009    -8.453    -8.481    -0.028
   FeCl+                 9.186e-011  8.616e-011   -10.037   -10.065    -0.028
   MnCl2                 1.333e-013  1.334e-013   -12.875   -12.875     0.000
   MnCl3-                3.625e-018  3.400e-018   -17.441   -17.469    -0.028
   FeCl+2                4.109e-027  3.181e-027   -26.386   -26.497    -0.111
   FeCl2+                1.402e-030  1.315e-030   -29.853   -29.881    -0.028
   FeCl3                 1.216e-035  1.217e-035   -34.915   -34.915     0.000
Fe(2)           1.177e-005
   Fe(HS)2               1.049e-005  1.050e-005    -4.979    -4.979     0.000
   Fe+2                  8.714e-007  6.745e-007    -6.060    -6.171    -0.111
   Fe(HS)3-              1.611e-007  1.511e-007    -6.793    -6.821    -0.028
   FeHCO3+               1.604e-007  1.505e-007    -6.795    -6.823    -0.028
   FeCO3                 7.521e-008  7.527e-008    -7.124    -7.123     0.000
   FeOH+                 1.011e-008  9.482e-009    -7.995    -8.023    -0.028
   FeCl+                 9.186e-011  8.616e-011   -10.037   -10.065    -0.028
   FeSO4                 2.026e-011  2.027e-011   -10.693   -10.693     0.000
   Fe(OH)2               3.585e-012  3.588e-012   -11.446   -11.445     0.000
   Fe(OH)3-              6.318e-015  5.926e-015   -14.199   -14.227    -0.028
   FeHSO4+               3.195e-018  2.997e-018   -17.495   -17.523    -0.028
Fe(3)           3.384e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.127e-015  4.809e-015   -14.290   -14.318    -0.028
   Fe(OH)4-              1.190e-015  1.117e-015   -14.924   -14.952    -0.028
   FeOH+2                4.220e-019  3.267e-019   -18.375   -18.486    -0.111
   Fe+3                  2.025e-024  1.138e-024   -23.694   -23.944    -0.250
   FeCl+2                4.109e-027  3.181e-027   -26.386   -26.497    -0.111
   FeSO4+                2.248e-027  2.109e-027   -26.648   -26.676    -0.028
   FeCl2+                1.402e-030  1.315e-030   -29.853   -29.881    -0.028
   Fe(SO4)2-             8.314e-033  7.798e-033   -32.080   -32.108    -0.028
   FeHSO4+2              1.641e-034  1.270e-034   -33.785   -33.896    -0.111
   FeCl3                 1.216e-035  1.217e-035   -34.915   -34.915     0.000
   Fe2(OH)2+4            8.002e-036  2.872e-036   -35.097   -35.542    -0.445
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.844   -47.540    -0.695
H(0)            2.293e-009
   H2                    1.146e-009  1.147e-009    -8.941    -8.940     0.000
K               1.893e-005
   K+                    1.893e-005  1.774e-005    -4.723    -4.751    -0.028
   KSO4-                 2.246e-011  2.107e-011   -10.649   -10.676    -0.028
Mg              8.160e-005
   Mg+2                  7.958e-005  6.209e-005    -4.099    -4.207    -0.108
   MgHCO3+               1.728e-006  1.621e-006    -5.762    -5.790    -0.028
   MgCO3                 2.754e-007  2.756e-007    -6.560    -6.560     0.000
   MgOH+                 1.068e-008  1.002e-008    -7.971    -7.999    -0.028
   MgSO4                 2.458e-009  2.460e-009    -8.609    -8.609     0.000
Mn(2)           1.642e-005
   Mn+2                  1.131e-005  8.757e-006    -4.946    -5.058    -0.111
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.856e-006  1.741e-006    -5.731    -5.759    -0.028
   MnOH+                 1.067e-008  1.001e-008    -7.972    -8.000    -0.028
   MnCl+                 3.520e-009  3.302e-009    -8.453    -8.481    -0.028



   MnSO4                 2.630e-010  2.632e-010    -9.580    -9.580     0.000
   MnCl2                 1.333e-013  1.334e-013   -12.875   -12.875     0.000
   Mn(OH)3-              1.300e-017  1.219e-017   -16.886   -16.914    -0.028
   MnCl3-                3.625e-018  3.400e-018   -17.441   -17.469    -0.028
Mn(3)           8.509e-036
   Mn+3                  8.509e-036  4.781e-036   -35.070   -35.320    -0.250
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.214   -81.325    -0.111
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.434   -95.462    -0.028
Na              2.181e-004
   Na+                   2.178e-004  2.044e-004    -3.662    -3.690    -0.028
   NaHCO3                2.562e-007  2.564e-007    -6.591    -6.591     0.000
   NaCO3-                1.888e-008  1.771e-008    -7.724    -7.752    -0.028
   NaSO4-                1.846e-010  1.731e-010    -9.734    -9.762    -0.028
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.500   -74.499     0.000
S(-2)           2.080e-004
   HS-                   1.409e-004  1.322e-004    -3.851    -3.879    -0.028
   H2S                   2.597e-005  2.599e-005    -4.586    -4.585     0.000
   Fe(HS)2               1.049e-005  1.050e-005    -4.979    -4.979     0.000
   S5-2                  1.869e-006  1.493e-006    -5.728    -5.826    -0.097
   S4-2                  1.098e-006  8.712e-007    -5.959    -6.060    -0.101
   S6-2                  9.607e-007  7.729e-007    -6.017    -6.112    -0.094
   Fe(HS)3-              1.611e-007  1.511e-007    -6.793    -6.821    -0.028
   AsS(OH)(HS)-          6.937e-008  6.507e-008    -7.159    -7.187    -0.028
   S-2                   9.170e-010  7.098e-010    -9.038    -9.149    -0.111
   S3-2                  3.900e-010  3.070e-010    -9.409    -9.513    -0.104
   S2-2                  2.227e-011  1.742e-011   -10.652   -10.759    -0.107
   As3S4(HS)2-           2.355e-019  2.209e-019   -18.628   -18.656    -0.028
S(6)            2.445e-007
   SO4-2                 2.175e-007  1.690e-007    -6.662    -6.772    -0.110
   CaSO4                 2.399e-008  2.401e-008    -7.620    -7.620     0.000
   MgSO4                 2.458e-009  2.460e-009    -8.609    -8.609     0.000
   MnSO4                 2.630e-010  2.632e-010    -9.580    -9.580     0.000
   NaSO4-                1.846e-010  1.731e-010    -9.734    -9.762    -0.028
   BaSO4                 3.552e-011  3.555e-011   -10.449   -10.449     0.000
   KSO4-                 2.246e-011  2.107e-011   -10.649   -10.676    -0.028
   FeSO4                 2.026e-011  2.027e-011   -10.693   -10.693     0.000
   HSO4-                 3.940e-013  3.696e-013   -12.404   -12.432    -0.028
   CaHSO4+               3.373e-015  3.164e-015   -14.472   -14.500    -0.028
   FeHSO4+               3.195e-018  2.997e-018   -17.495   -17.523    -0.028
   FeSO4+                2.248e-027  2.109e-027   -26.648   -26.676    -0.028
   Fe(SO4)2-             8.314e-033  7.798e-033   -32.080   -32.108    -0.028
   FeHSO4+2              1.641e-034  1.270e-034   -33.785   -33.896    -0.111

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.26  -19.64   -1.38  As2O3
Artinite         -8.05    1.55    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.99  -46.76    8.23  As2O5
As2S3(am)        -9.32  -54.22  -44.90  As2S3
As_native        -5.97  -18.50  -12.53  As
Ba3(AsO4)2      -12.11  -62.22  -50.11  Ba3(AsO4)2
Barite           -3.18  -13.15   -9.97  BaSO4
Birnessite      -27.57   16.03   43.60  MnO2
Bixbyite        -24.14  -24.75   -0.61  Mn2O3
Brucite          -5.75   11.09   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.63  -52.53  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.14   -2.72   -2.86  CH4
Claudetite      -18.30  -19.64   -1.34  As2O3
CO2(g)           -2.48   -3.95   -1.47  CO2



Dolomite         -0.93  -18.02  -17.09  CaMg(CO3)2
Dolomite(d)      -1.48  -18.02  -16.54  CaMg(CO3)2
Epsomite         -8.84  -10.98   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.46   -4.50   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.10    7.12   20.22  Fe3(OH)8
FeS(ppt)          1.51   -2.40   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.05  -38.98  -45.03  Fe3S4
Gypsum           -5.34   -9.92   -4.58  CaSO4:2H2O
H2(g)            -5.79   -8.94   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.59   -4.59   -1.00  H2S
Halite           -9.31   -7.72    1.58  NaCl
Hausmannite     -24.52   36.51   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.13  -37.10  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.31  -27.07   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.96  -44.79   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.03  -44.24   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.90  -43.18   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.75  -47.14   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.25   -2.40   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.51   -9.54   -8.03  MgCO3
Magnetite         3.39    7.12    3.74  Fe3O4
Manganite       -12.21   13.13   25.34  MnOOH
Melanterite     -10.73  -12.94   -2.21  FeSO4:7H2O
Mirabilite      -13.04  -14.15   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -85.25  -90.96   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.56  -58.26  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.84  -13.13    2.71  MnCl2:4H2O
MnS(Green)       -5.09   -1.29    3.80  MnS
MnSO4           -14.50  -11.83    2.67  MnSO4
Nahcolite        -5.79   -6.34   -0.55  NaHCO3
Natron          -11.40  -12.71   -1.31  Na2CO3:10H2O
Nesquehonite     -3.92   -9.54   -5.62  MgCO3:3H2O
Nsutite         -26.54   16.03   42.56  MnO2
O2(g)           -71.61  -74.50   -2.89  O2
Orpiment         -7.92  -54.22  -46.30  As2S3
Portlandite     -10.65   12.15   22.80  Ca(OH)2
Pyrite           10.34   -8.14  -18.48  FeS2
Pyrochroite      -4.96   10.24   15.20  Mn(OH)2
Pyrolusite      -25.35   16.03   41.38  MnO2
Realgar          -4.30  -24.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.24  -45.49  -20.25  FeAsO4:2H2O
Siderite         -0.61  -11.50  -10.89  FeCO3
Siderite(d)(3)   -1.05  -11.50  -10.45  FeCO3
Sulfur           -3.63  -18.65  -15.03  S
Thenardite      -13.97  -14.15   -0.18  Na2SO4
Thermonatrite   -12.84  -12.71    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.15  -11.71   -8.56  BaCO3

Reaction step 28.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.600e-003 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.64   15.96   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.914e-002 -8.606e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.106e-003 -1.434e-005
Manganite          -12.28   13.06   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.318e-003  2.318e-003
Siderite(d)(3)      -0.98  -11.43  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.18  -11.74   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.785e-005  Surface charge, eq

Hfo_s         
 1.053e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        6.920e-007       0.657  6.920e-007      -6.160
Hfo_sOHCa+2      3.353e-007       0.318  3.353e-007      -6.475
Hfo_sOFe+        1.770e-008       0.017  1.770e-008      -7.752
Hfo_sOH          4.732e-009       0.004  4.732e-009      -8.325
Hfo_sOH2+        2.345e-009       0.002  2.345e-009      -8.630
Hfo_sOHBa+2      5.683e-010       0.001  5.683e-010      -9.245
Hfo_sO-          2.187e-010       0.000  2.187e-010      -9.660

Hfo           
 1.785e-005  Surface charge, eq

Hfo_w         
 4.211e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.340e-005       0.556  2.340e-005      -4.631
Hfo_wOH2+        1.160e-005       0.275  1.160e-005      -4.936
Hfo_wOMn+        2.718e-006       0.065  2.718e-006      -5.566
Hfo_wOMg+        1.429e-006       0.034  1.429e-006      -5.845
Hfo_wO-          1.082e-006       0.026  1.082e-006      -5.966
Hfo_wOCa+        9.873e-007       0.023  9.872e-007      -6.006
Hfo_wOFe+        8.169e-007       0.019  8.169e-007      -6.088
Hfo_wOFeOH       8.650e-008       0.002  8.650e-008      -7.063
Hfo_wH2AsO3      8.557e-010       0.000  8.557e-010      -9.068
Hfo_wOBa+        2.419e-011       0.000  2.419e-011     -10.616
Hfo_wOHSO4-2     2.386e-011       0.000  2.386e-011     -10.622
Hfo_wSO4-        5.926e-012       0.000  5.926e-012     -11.227
Hfo_wOHAsO4-3    1.703e-016       0.000  1.703e-016     -15.769
Hfo_wHAsO4-      9.366e-019       0.000  9.366e-019     -18.028
Hfo_wH2AsO4      1.502e-020       0.000  1.502e-020     -19.823

Mno           
-3.018e-029  Surface charge, eq

Mno_          



 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.334e-028       0.000  1.334e-028     -27.875
Mno_O3-2         1.511e-029       0.000  1.511e-029     -28.821
Mno_O3Ca         8.275e-030       0.000  8.274e-030     -29.082
Mno_O3HMn+       4.655e-031       0.000  4.655e-031     -30.332
Mno_O3Na-        3.268e-031       0.000  3.268e-031     -30.486
Mno_O3Mg         2.561e-031       0.000  2.561e-031     -30.592
Mno_O3H-         1.322e-031       0.000  1.322e-031     -30.879
Mno_O3Ba         9.541e-032       0.000  9.541e-032     -31.020
Mno_O3HCa+       2.520e-032       0.000  2.520e-032     -31.599
Mno_O3HMg+       5.282e-034       0.000  5.282e-034     -33.277
Mno_O3HBa+       5.197e-034       0.000  5.197e-034     -33.284
Mno_O3HNa        2.668e-034       0.000  2.668e-034     -33.574
Mno_O3H2         8.688e-037       0.000  8.688e-037     -36.061
Mno_O3H3+        1.528e-042       0.000  1.528e-042     -41.816
Mno_O3H3Cl       3.887e-045       0.000  3.887e-045     -44.410

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.960e-008  6.960e-008
Ba               5.529e-007  5.529e-007
C                4.710e-003  4.710e-003
Ca               1.012e-003  1.012e-003
Cl               9.873e-005  9.873e-005
Fe               1.404e-005  1.404e-005
K                1.893e-005  1.893e-005
Mg               8.183e-005  8.183e-005
Mn               1.750e-005  1.750e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.595      Charge balance
                                       pe  =  -4.693      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.682e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.750e-003
                       Total CO2 (mol/kg)  =  2.700e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.598e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.93
                               Iterations  =  33
                                  Total H  = 1.110241e+002
                                  Total O  = 5.551461e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.206e-007  3.938e-007    -6.376    -6.405    -0.029
   H+                    2.700e-008  2.542e-008    -7.569    -7.595    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.960e-008
   AsS(OH)(HS)-          6.946e-008  6.503e-008    -7.158    -7.187    -0.029
   H3AsO3                1.421e-010  1.423e-010    -9.847    -9.847     0.000
   H2AsO3-               4.232e-012  3.963e-012   -11.373   -11.402    -0.029
   H4AsO3+               1.913e-018  1.791e-018   -17.718   -17.747    -0.029
   HAsO3-2               4.047e-019  3.111e-019   -18.393   -18.507    -0.114
   As3S4(HS)2-           3.009e-019  2.817e-019   -18.522   -18.550    -0.029



   AsO3-3                4.415e-027  2.442e-027   -26.355   -26.612    -0.257
As(5)           3.681e-018
   HAsO4-2               2.828e-018  2.174e-018   -17.548   -17.663    -0.114
   H2AsO4-               8.529e-019  7.986e-019   -18.069   -18.098    -0.029
   AsO4-3                3.461e-022  1.915e-022   -21.461   -21.718    -0.257
   H3AsO4                4.047e-024  4.050e-024   -23.393   -23.393     0.000
Ba              5.529e-007
   Ba+2                  5.418e-007  4.164e-007    -6.266    -6.380    -0.114
   BaHCO3+               1.008e-008  9.439e-009    -7.996    -8.025    -0.029
   BaCO3                 9.379e-010  9.387e-010    -9.028    -9.027     0.000
   BaSO4                 3.449e-011  3.451e-011   -10.462   -10.462     0.000
   BaOH+                 5.929e-013  5.551e-013   -12.227   -12.256    -0.029
C(-4)           2.010e-003
   CH4                   2.010e-003  2.011e-003    -2.697    -2.696     0.000
C(4)            2.700e-003
   HCO3-                 2.522e-003  2.365e-003    -2.598    -2.626    -0.028
   CO2                   1.350e-004  1.351e-004    -3.870    -3.869     0.000
   CaHCO3+               2.446e-005  2.290e-005    -4.612    -4.640    -0.029
   CO3-2                 5.642e-006  4.363e-006    -5.249    -5.360    -0.112
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.102e-006  1.968e-006    -5.677    -5.706    -0.029
   MgHCO3+               1.826e-006  1.710e-006    -5.738    -5.767    -0.029
   NaHCO3                2.711e-007  2.713e-007    -6.567    -6.567     0.000
   MgCO3                 2.571e-007  2.573e-007    -6.590    -6.590     0.000
   FeHCO3+               2.140e-007  2.004e-007    -6.670    -6.698    -0.029
   FeCO3                 8.862e-008  8.870e-008    -7.052    -7.052     0.000
   NaCO3-                1.770e-008  1.658e-008    -7.752    -7.781    -0.029
   BaHCO3+               1.008e-008  9.439e-009    -7.996    -8.025    -0.029
   BaCO3                 9.379e-010  9.387e-010    -9.028    -9.027     0.000
Ca              1.012e-003
   Ca+2                  9.822e-004  7.592e-004    -3.008    -3.120    -0.112
   CaHCO3+               2.446e-005  2.290e-005    -4.612    -4.640    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.503e-008  2.505e-008    -7.602    -7.601     0.000
   CaOH+                 5.294e-009  4.957e-009    -8.276    -8.305    -0.029
   CaHSO4+               3.984e-015  3.730e-015   -14.400   -14.428    -0.029
Cl              9.873e-005
   Cl-                   9.872e-005  9.238e-005    -4.006    -4.034    -0.029
   MnCl+                 3.753e-009  3.514e-009    -8.426    -8.454    -0.029
   FeCl+                 1.154e-010  1.081e-010    -9.938    -9.966    -0.029
   MnCl2                 1.416e-013  1.417e-013   -12.849   -12.849     0.000
   MnCl3-                3.851e-018  3.606e-018   -17.414   -17.443    -0.029
   FeCl+2                5.961e-027  4.582e-027   -26.225   -26.339    -0.114
   FeCl2+                2.019e-030  1.891e-030   -29.695   -29.723    -0.029
   FeCl3                 1.745e-035  1.747e-035   -34.758   -34.758     0.000
Fe(2)           1.404e-005
   Fe(HS)2               1.243e-005  1.244e-005    -4.905    -4.905     0.000
   Fe+2                  1.103e-006  8.475e-007    -5.958    -6.072    -0.114
   FeHCO3+               2.140e-007  2.004e-007    -6.670    -6.698    -0.029
   Fe(HS)3-              1.858e-007  1.739e-007    -6.731    -6.760    -0.029
   FeCO3                 8.862e-008  8.870e-008    -7.052    -7.052     0.000
   FeOH+                 1.126e-008  1.054e-008    -7.948    -7.977    -0.029
   FeCl+                 1.154e-010  1.081e-010    -9.938    -9.966    -0.029
   FeSO4                 2.490e-011  2.492e-011   -10.604   -10.603     0.000
   Fe(OH)2               3.527e-012  3.530e-012   -11.453   -11.452     0.000
   Fe(OH)3-              5.511e-015  5.160e-015   -14.259   -14.287    -0.029
   FeHSO4+               4.447e-018  4.164e-018   -17.352   -17.381    -0.029
Fe(3)           3.438e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.803e-015  5.434e-015   -14.236   -14.265    -0.029
   Fe(OH)4-              1.055e-015  9.881e-016   -14.977   -15.005    -0.029
   FeOH+2                5.427e-019  4.171e-019   -18.265   -18.380    -0.114
   Fe+3                  2.969e-024  1.642e-024   -23.527   -23.785    -0.257
   FeCl+2                5.961e-027  4.582e-027   -26.225   -26.339    -0.114
   FeSO4+                3.180e-027  2.978e-027   -26.498   -26.526    -0.029
   FeCl2+                2.019e-030  1.891e-030   -29.695   -29.723    -0.029



   Fe(SO4)2-             1.151e-032  1.077e-032   -31.939   -31.968    -0.029
   FeHSO4+2              2.637e-034  2.027e-034   -33.579   -33.693    -0.114
   FeCl3                 1.745e-035  1.747e-035   -34.758   -34.758     0.000
   Fe2(OH)2+4            1.342e-035  4.683e-036   -34.872   -35.329    -0.457
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.560   -47.274    -0.714
H(0)            2.219e-009
   H2                    1.110e-009  1.111e-009    -8.955    -8.954     0.000
K               1.893e-005
   K+                    1.893e-005  1.771e-005    -4.723    -4.752    -0.029
   KSO4-                 2.198e-011  2.058e-011   -10.658   -10.687    -0.029
Mg              8.183e-005
   Mg+2                  7.973e-005  6.180e-005    -4.098    -4.209    -0.111
   MgHCO3+               1.826e-006  1.710e-006    -5.738    -5.767    -0.029
   MgCO3                 2.571e-007  2.573e-007    -6.590    -6.590     0.000
   MgOH+                 9.427e-009  8.827e-009    -8.026    -8.054    -0.029
   MgSO4                 2.394e-009  2.396e-009    -8.621    -8.621     0.000
Mn(2)           1.750e-005
   Mn+2                  1.215e-005  9.337e-006    -4.916    -5.030    -0.114
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.102e-006  1.968e-006    -5.677    -5.706    -0.029
   MnOH+                 1.008e-008  9.442e-009    -7.996    -8.025    -0.029
   MnCl+                 3.753e-009  3.514e-009    -8.426    -8.454    -0.029
   MnSO4                 2.743e-010  2.746e-010    -9.562    -9.561     0.000
   MnCl2                 1.416e-013  1.417e-013   -12.849   -12.849     0.000
   Mn(OH)3-              9.623e-018  9.010e-018   -17.017   -17.045    -0.029
   MnCl3-                3.851e-018  3.606e-018   -17.414   -17.443    -0.029
Mn(3)           1.058e-035
   Mn+3                  1.058e-035  5.855e-036   -34.975   -35.232    -0.257
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.367   -81.482    -0.114
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.530   -95.558    -0.029
Na              2.181e-004
   Na+                   2.178e-004  2.040e-004    -3.662    -3.690    -0.028
   NaHCO3                2.711e-007  2.713e-007    -6.567    -6.567     0.000
   NaCO3-                1.770e-008  1.658e-008    -7.752    -7.781    -0.029
   NaSO4-                1.806e-010  1.691e-010    -9.743    -9.772    -0.029
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.472   -74.471     0.000
S(-2)           2.080e-004
   HS-                   1.371e-004  1.284e-004    -3.863    -3.892    -0.029
   H2S                   2.850e-005  2.852e-005    -4.545    -4.545     0.000
   Fe(HS)2               1.243e-005  1.244e-005    -4.905    -4.905     0.000
   S5-2                  1.615e-006  1.283e-006    -5.792    -5.892    -0.100
   S4-2                  9.493e-007  7.487e-007    -6.023    -6.126    -0.103
   S6-2                  8.298e-007  6.642e-007    -6.081    -6.178    -0.097
   Fe(HS)3-              1.858e-007  1.739e-007    -6.731    -6.760    -0.029
   AsS(OH)(HS)-          6.946e-008  6.503e-008    -7.158    -7.187    -0.029
   S-2                   7.936e-010  6.100e-010    -9.100    -9.215    -0.114
   S3-2                  3.372e-010  2.638e-010    -9.472    -9.579    -0.107
   S2-2                  1.926e-011  1.497e-011   -10.715   -10.825    -0.109
   As3S4(HS)2-           3.009e-019  2.817e-019   -18.522   -18.550    -0.029
S(6)            2.423e-007
   SO4-2                 2.143e-007  1.654e-007    -6.669    -6.782    -0.113
   CaSO4                 2.503e-008  2.505e-008    -7.602    -7.601     0.000
   MgSO4                 2.394e-009  2.396e-009    -8.621    -8.621     0.000
   MnSO4                 2.743e-010  2.746e-010    -9.562    -9.561     0.000
   NaSO4-                1.806e-010  1.691e-010    -9.743    -9.772    -0.029
   BaSO4                 3.449e-011  3.451e-011   -10.462   -10.462     0.000
   FeSO4                 2.490e-011  2.492e-011   -10.604   -10.603     0.000
   KSO4-                 2.198e-011  2.058e-011   -10.658   -10.687    -0.029
   HSO4-                 4.364e-013  4.086e-013   -12.360   -12.389    -0.029
   CaHSO4+               3.984e-015  3.730e-015   -14.400   -14.428    -0.029
   FeHSO4+               4.447e-018  4.164e-018   -17.352   -17.381    -0.029
   FeSO4+                3.180e-027  2.978e-027   -26.498   -26.526    -0.029
   Fe(SO4)2-             1.151e-032  1.077e-032   -31.939   -31.968    -0.029
   FeHSO4+2              2.637e-034  2.027e-034   -33.579   -33.693    -0.114



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.54   -9.90   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.31  -19.69   -1.38  As2O3
Artinite         -8.19    1.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -55.01  -46.78    8.23  As2O5
As2S3(am)        -9.25  -54.15  -44.90  As2S3
As_native        -6.02  -18.55  -12.53  As
Ba3(AsO4)2      -12.47  -62.58  -50.11  Ba3(AsO4)2
Barite           -3.19  -13.16   -9.97  BaSO4
Birnessite      -27.64   15.96   43.60  MnO2
Bixbyite        -24.28  -24.90   -0.61  Mn2O3
Brucite          -5.86   10.98   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.89  -52.79  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.16   -2.70   -2.86  CH4
Claudetite      -18.35  -19.69   -1.34  As2O3
CO2(g)           -2.40   -3.87   -1.47  CO2
Dolomite         -0.96  -18.05  -17.09  CaMg(CO3)2
Dolomite(d)      -1.51  -18.05  -16.54  CaMg(CO3)2
Epsomite         -8.85  -10.99   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.45   -4.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.10    7.12   20.22  Fe3(OH)8
FeS(ppt)          1.55   -2.37   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.21  -38.83  -45.03  Fe3S4
Gypsum           -5.32   -9.90   -4.58  CaSO4:2H2O
H2(g)            -5.80   -8.95   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.55   -4.54   -1.00  H2S
Halite           -9.31   -7.72    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.22  -37.19  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.53  -27.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.81  -44.64   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.89  -44.10   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.76  -43.04   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.55  -46.94   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.28   -2.37   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.54   -9.57   -8.03  MgCO3
Magnetite         3.38    7.12    3.74  Fe3O4
Manganite       -12.28   13.06   25.34  MnOOH
Melanterite     -10.64  -12.85   -2.21  FeSO4:7H2O
Mirabilite      -13.05  -14.16   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -85.10  -90.81   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.82  -58.53  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.81  -13.10    2.71  MnCl2:4H2O
MnS(Green)       -5.13   -1.33    3.80  MnS
MnSO4           -14.48  -11.81    2.67  MnSO4
Nahcolite        -5.77   -6.32   -0.55  NaHCO3
Natron          -11.43  -12.74   -1.31  Na2CO3:10H2O
Nesquehonite     -3.95   -9.57   -5.62  MgCO3:3H2O
Nsutite         -26.60   15.96   42.56  MnO2
O2(g)           -71.58  -74.47   -2.89  O2
Orpiment         -7.85  -54.15  -46.30  As2S3
Portlandite     -10.73   12.07   22.80  Ca(OH)2
Pyrite           10.43   -8.05  -18.48  FeS2
Pyrochroite      -5.04   10.16   15.20  Mn(OH)2
Pyrolusite      -25.42   15.96   41.38  MnO2
Realgar          -4.29  -24.24  -19.94  AsS



Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.25  -45.50  -20.25  FeAsO4:2H2O
Siderite         -0.54  -11.43  -10.89  FeCO3
Siderite(d)(3)   -0.98  -11.43  -10.45  FeCO3
Sulfur           -3.57  -18.60  -15.03  S
Thenardite      -13.98  -14.16   -0.18  Na2SO4
Thermonatrite   -12.87  -12.74    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.18  -11.74   -8.56  BaCO3

Reaction step 29.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.70   15.91   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.907e-002 -9.286e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.103e-003 -1.669e-005
Manganite          -12.34   13.00   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.317e-003  2.317e-003
Siderite(d)(3)      -0.92  -11.37  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.21  -11.77   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.866e-005  Surface charge, eq

Hfo_s         
 1.052e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        6.641e-007       0.631  6.641e-007      -6.178
Hfo_sOHCa+2      3.596e-007       0.342  3.596e-007      -6.444
Hfo_sOFe+        1.974e-008       0.019  1.974e-008      -7.705
Hfo_sOH          4.790e-009       0.005  4.790e-009      -8.320
Hfo_sOH2+        2.653e-009       0.003  2.653e-009      -8.576
Hfo_sOHBa+2      5.710e-010       0.001  5.710e-010      -9.243
Hfo_sO-          1.981e-010       0.000  1.981e-010      -9.703

Hfo           
 1.866e-005  Surface charge, eq

Hfo_w         
 4.207e-005  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.284e-005       0.543  2.284e-005      -4.641
Hfo_wOH2+        1.265e-005       0.301  1.265e-005      -4.898
Hfo_wOMn+        2.515e-006       0.060  2.515e-006      -5.599
Hfo_wOMg+        1.242e-006       0.030  1.242e-006      -5.906
Hfo_wO-          9.445e-007       0.022  9.445e-007      -6.025
Hfo_wOCa+        9.136e-007       0.022  9.136e-007      -6.039
Hfo_wOFe+        8.784e-007       0.021  8.784e-007      -6.056
Hfo_wOFeOH       8.321e-008       0.002  8.321e-008      -7.080
Hfo_wH2AsO3      7.960e-010       0.000  7.960e-010      -9.099
Hfo_wOHSO4-2     2.267e-011       0.000  2.267e-011     -10.645
Hfo_wOBa+        2.097e-011       0.000  2.097e-011     -10.678
Hfo_wSO4-        6.294e-012       0.000  6.294e-012     -11.201
Hfo_wOHAsO4-3    1.168e-016       0.000  1.168e-016     -15.932
Hfo_wHAsO4-      8.025e-019       0.000  8.025e-019     -18.096
Hfo_wH2AsO4      1.439e-020       0.000  1.439e-020     -19.842

Mno           
-7.372e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.460e-024       0.000  3.460e-024     -23.461
Mno_O3-2         3.699e-025       0.000  3.699e-025     -24.432
Mno_O3Ca         2.147e-025       0.000  2.147e-025     -24.668
Mno_O3HMn+       1.350e-026       0.000  1.350e-026     -25.870
Mno_O3Na-        7.987e-027       0.000  7.987e-027     -26.098
Mno_O3Mg         6.241e-027       0.000  6.241e-027     -26.205
Mno_O3H-         3.618e-027       0.000  3.618e-027     -26.442
Mno_O3Ba         2.319e-027       0.000  2.319e-027     -26.635
Mno_O3HCa+       7.309e-028       0.000  7.309e-028     -27.136
Mno_O3HMg+       1.439e-029       0.000  1.439e-029     -28.842
Mno_O3HBa+       1.412e-029       0.000  1.412e-029     -28.850
Mno_O3HNa        7.289e-030       0.000  7.289e-030     -29.137
Mno_O3H2         2.657e-032       0.000  2.657e-032     -31.576
Mno_O3H3+        5.223e-038       0.000  5.223e-038     -37.282
Mno_O3H3Cl       1.327e-040       0.000  1.327e-040     -39.877

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.966e-008  6.966e-008
Ba               5.529e-007  5.529e-007
C                4.979e-003  4.979e-003
Ca               1.080e-003  1.080e-003
Cl               9.873e-005  9.873e-005
Fe               1.633e-005  1.633e-005
K                1.893e-005  1.893e-005
Mg               8.201e-005  8.201e-005
Mn               1.856e-005  1.856e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.547      Charge balance
                                       pe  =  -4.638      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.884e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.894e-003
                       Total CO2 (mol/kg)  =  2.870e-003



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.606e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.60
                               Iterations  =  38
                                  Total H  = 1.110245e+002
                                  Total O  = 5.551502e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.769e-007  3.523e-007    -6.424    -6.453    -0.029
   H+                    3.022e-008  2.841e-008    -7.520    -7.547    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.966e-008
   AsS(OH)(HS)-          6.952e-008  6.499e-008    -7.158    -7.187    -0.029
   H3AsO3                1.355e-010  1.356e-010    -9.868    -9.868     0.000
   H2AsO3-               3.614e-012  3.379e-012   -11.442   -11.471    -0.029
   H4AsO3+               2.041e-018  1.908e-018   -17.690   -17.719    -0.029
   As3S4(HS)2-           3.757e-019  3.512e-019   -18.425   -18.454    -0.029
   HAsO3-2               3.108e-019  2.373e-019   -18.508   -18.625    -0.117
   AsO3-3                3.058e-027  1.667e-027   -26.515   -26.778    -0.264
As(5)           2.986e-018
   HAsO4-2               2.236e-018  1.707e-018   -17.651   -17.768    -0.117
   H2AsO4-               7.500e-019  7.011e-019   -18.125   -18.154    -0.029
   AsO4-3                2.468e-022  1.345e-022   -21.608   -21.871    -0.264
   H3AsO4                3.970e-024  3.974e-024   -23.401   -23.401     0.000
Ba              5.529e-007
   Ba+2                  5.414e-007  4.134e-007    -6.267    -6.384    -0.117
   BaHCO3+               1.057e-008  9.883e-009    -7.976    -8.005    -0.029
   BaCO3                 8.786e-010  8.793e-010    -9.056    -9.056     0.000
   BaSO4                 3.332e-011  3.335e-011   -10.477   -10.477     0.000
   BaOH+                 5.274e-013  4.930e-013   -12.278   -12.307    -0.029
C(-4)           2.109e-003
   CH4                   2.109e-003  2.111e-003    -2.676    -2.676     0.000
C(4)            2.870e-003
   HCO3-                 2.664e-003  2.494e-003    -2.574    -2.603    -0.029
   CO2                   1.592e-004  1.593e-004    -3.798    -3.798     0.000
   CaHCO3+               2.738e-005  2.559e-005    -4.563    -4.592    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.357e-006  4.117e-006    -5.271    -5.385    -0.114
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.353e-006  2.199e-006    -5.628    -5.658    -0.029
   MgHCO3+               1.920e-006  1.795e-006    -5.717    -5.746    -0.029
   NaHCO3                2.854e-007  2.857e-007    -6.544    -6.544     0.000
   FeHCO3+               2.784e-007  2.603e-007    -6.555    -6.585    -0.029
   MgCO3                 2.414e-007  2.416e-007    -6.617    -6.617     0.000
   FeCO3                 1.030e-007  1.031e-007    -6.987    -6.987     0.000
   NaCO3-                1.671e-008  1.562e-008    -7.777    -7.806    -0.029
   BaHCO3+               1.057e-008  9.883e-009    -7.976    -8.005    -0.029
   BaCO3                 8.786e-010  8.793e-010    -9.056    -9.056     0.000
Ca              1.080e-003
   Ca+2                  1.047e-003  8.045e-004    -2.980    -3.094    -0.115
   CaHCO3+               2.738e-005  2.559e-005    -4.563    -4.592    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.582e-008  2.584e-008    -7.588    -7.588     0.000
   CaOH+                 5.027e-009  4.699e-009    -8.299    -8.328    -0.029
   CaHSO4+               4.601e-015  4.301e-015   -14.337   -14.366    -0.029
Cl              9.873e-005
   Cl-                   9.872e-005  9.223e-005    -4.006    -4.035    -0.030
   MnCl+                 3.977e-009  3.717e-009    -8.400    -8.430    -0.029
   FeCl+                 1.421e-010  1.328e-010    -9.847    -9.877    -0.029
   MnCl2                 1.495e-013  1.497e-013   -12.825   -12.825     0.000
   MnCl3-                4.067e-018  3.801e-018   -17.391   -17.420    -0.029
   FeCl+2                8.365e-027  6.387e-027   -26.078   -26.195    -0.117
   FeCl2+                2.815e-030  2.631e-030   -29.551   -29.580    -0.029



   FeCl3                 2.425e-035  2.427e-035   -34.615   -34.615     0.000
Fe(2)           1.633e-005
   Fe(HS)2               1.436e-005  1.437e-005    -4.843    -4.842     0.000
   Fe+2                  1.366e-006  1.043e-006    -5.864    -5.982    -0.117
   FeHCO3+               2.784e-007  2.603e-007    -6.555    -6.585    -0.029
   Fe(HS)3-              2.082e-007  1.946e-007    -6.682    -6.711    -0.029
   FeCO3                 1.030e-007  1.031e-007    -6.987    -6.987     0.000
   FeOH+                 1.242e-008  1.161e-008    -7.906    -7.935    -0.029
   FeCl+                 1.421e-010  1.328e-010    -9.847    -9.877    -0.029
   FeSO4                 2.985e-011  2.987e-011   -10.525   -10.525     0.000
   Fe(OH)2               3.476e-012  3.479e-012   -11.459   -11.459     0.000
   Fe(OH)3-              4.867e-015  4.550e-015   -14.313   -14.342    -0.029
   FeHSO4+               5.967e-018  5.578e-018   -17.224   -17.254    -0.029
Fe(3)           3.496e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              6.497e-015  6.074e-015   -14.187   -14.217    -0.029
   Fe(OH)4-              9.457e-016  8.840e-016   -15.024   -15.054    -0.029
   FeOH+2                6.825e-019  5.211e-019   -18.166   -18.283    -0.117
   Fe+3                  4.207e-024  2.293e-024   -23.376   -23.640    -0.264
   FeCl+2                8.365e-027  6.387e-027   -26.078   -26.195    -0.117
   FeSO4+                4.330e-027  4.048e-027   -26.363   -26.393    -0.029
   FeCl2+                2.815e-030  2.631e-030   -29.551   -29.580    -0.029
   Fe(SO4)2-             1.525e-032  1.426e-032   -31.817   -31.846    -0.029
   FeHSO4+2              4.033e-034  3.079e-034   -33.394   -33.512    -0.117
   FeCl3                 2.425e-035  2.427e-035   -34.615   -34.615     0.000
   Fe2(OH)2+4            2.150e-035  7.310e-036   -34.668   -35.136    -0.469
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.301   -47.033    -0.732
H(0)            2.156e-009
   H2                    1.078e-009  1.079e-009    -8.967    -8.967     0.000
K               1.893e-005
   K+                    1.893e-005  1.768e-005    -4.723    -4.753    -0.030
   KSO4-                 2.139e-011  2.000e-011   -10.670   -10.699    -0.029
Mg              8.201e-005
   Mg+2                  7.984e-005  6.150e-005    -4.098    -4.211    -0.113
   MgHCO3+               1.920e-006  1.795e-006    -5.717    -5.746    -0.029
   MgCO3                 2.414e-007  2.416e-007    -6.617    -6.617     0.000
   MgOH+                 8.408e-009  7.859e-009    -8.075    -8.105    -0.029
   MgSO4                 2.319e-009  2.321e-009    -8.635    -8.634     0.000
Mn(2)           1.856e-005
   Mn+2                  1.296e-005  9.894e-006    -4.887    -5.005    -0.117
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.353e-006  2.199e-006    -5.628    -5.658    -0.029
   MnOH+                 9.575e-009  8.951e-009    -8.019    -8.048    -0.029
   MnCl+                 3.977e-009  3.717e-009    -8.400    -8.430    -0.029
   MnSO4                 2.830e-010  2.832e-010    -9.548    -9.548     0.000
   MnCl2                 1.495e-013  1.497e-013   -12.825   -12.825     0.000
   Mn(OH)3-              7.314e-018  6.837e-018   -17.136   -17.165    -0.029
   MnCl3-                4.067e-018  3.801e-018   -17.391   -17.420    -0.029
Mn(3)           1.291e-035
   Mn+3                  1.291e-035  7.036e-036   -34.889   -35.153    -0.264
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.507   -81.625    -0.117
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.617   -95.647    -0.029
Na              2.181e-004
   Na+                   2.178e-004  2.037e-004    -3.662    -3.691    -0.029
   NaHCO3                2.854e-007  2.857e-007    -6.544    -6.544     0.000
   NaCO3-                1.671e-008  1.562e-008    -7.777    -7.806    -0.029
   NaSO4-                1.758e-010  1.643e-010    -9.755    -9.784    -0.029
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.446   -74.446     0.000
S(-2)           2.080e-004
   HS-                   1.330e-004  1.243e-004    -3.876    -3.905    -0.029
   H2S                   3.085e-005  3.088e-005    -4.511    -4.510     0.000
   Fe(HS)2               1.436e-005  1.437e-005    -4.843    -4.842     0.000
   S5-2                  1.406e-006  1.112e-006    -5.852    -5.954    -0.102
   S4-2                  8.270e-007  6.488e-007    -6.083    -6.188    -0.105



   S6-2                  7.224e-007  5.756e-007    -6.141    -6.240    -0.099
   Fe(HS)3-              2.082e-007  1.946e-007    -6.682    -6.711    -0.029
   AsS(OH)(HS)-          6.952e-008  6.499e-008    -7.158    -7.187    -0.029
   S-2                   6.922e-010  5.286e-010    -9.160    -9.277    -0.117
   S3-2                  2.939e-010  2.286e-010    -9.532    -9.641    -0.109
   S2-2                  1.679e-011  1.297e-011   -10.775   -10.887    -0.112
   As3S4(HS)2-           3.757e-019  3.512e-019   -18.425   -18.454    -0.029
S(6)            2.386e-007
   SO4-2                 2.100e-007  1.610e-007    -6.678    -6.793    -0.115
   CaSO4                 2.582e-008  2.584e-008    -7.588    -7.588     0.000
   MgSO4                 2.319e-009  2.321e-009    -8.635    -8.634     0.000
   MnSO4                 2.830e-010  2.832e-010    -9.548    -9.548     0.000
   NaSO4-                1.758e-010  1.643e-010    -9.755    -9.784    -0.029
   BaSO4                 3.332e-011  3.335e-011   -10.477   -10.477     0.000
   FeSO4                 2.985e-011  2.987e-011   -10.525   -10.525     0.000
   KSO4-                 2.139e-011  2.000e-011   -10.670   -10.699    -0.029
   HSO4-                 4.757e-013  4.446e-013   -12.323   -12.352    -0.029
   CaHSO4+               4.601e-015  4.301e-015   -14.337   -14.366    -0.029
   FeHSO4+               5.967e-018  5.578e-018   -17.224   -17.254    -0.029
   FeSO4+                4.330e-027  4.048e-027   -26.363   -26.393    -0.029
   Fe(SO4)2-             1.525e-032  1.426e-032   -31.817   -31.846    -0.029
   FeHSO4+2              4.033e-034  3.079e-034   -33.394   -33.512    -0.117

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.53   -9.89   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.36  -19.74   -1.38  As2O3
Artinite         -8.31    1.29    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -55.03  -46.80    8.23  As2O5
As2S3(am)        -9.19  -54.09  -44.90  As2S3
As_native        -6.06  -18.59  -12.53  As
Ba3(AsO4)2      -12.78  -62.89  -50.11  Ba3(AsO4)2
Barite           -3.21  -13.18   -9.97  BaSO4
Birnessite      -27.70   15.91   43.60  MnO2
Bixbyite        -24.42  -25.03   -0.61  Mn2O3
Brucite          -5.96   10.88   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.12  -53.03  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.18   -2.68   -2.86  CH4
Claudetite      -18.40  -19.74   -1.34  As2O3
CO2(g)           -2.33   -3.80   -1.47  CO2
Dolomite         -0.99  -18.08  -17.09  CaMg(CO3)2
Dolomite(d)      -1.54  -18.08  -16.54  CaMg(CO3)2
Epsomite         -8.86  -11.00   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.43   -4.47   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.57   -2.34   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.34  -38.70  -45.03  Fe3S4
Gypsum           -5.31   -9.89   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.51   -4.51   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.95   36.08   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.30  -37.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.74  -27.50   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.68  -44.51   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.77  -43.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.64  -42.92   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.38  -46.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.31   -2.34   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.57   -9.60   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -12.34   13.00   25.34  MnOOH
Melanterite     -10.57  -12.78   -2.21  FeSO4:7H2O
Mirabilite      -13.06  -14.18   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.97  -90.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.05  -58.76  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.79  -13.08    2.71  MnCl2:4H2O
MnS(Green)       -5.16   -1.36    3.80  MnS
MnSO4           -14.47  -11.80    2.67  MnSO4
Nahcolite        -5.75   -6.29   -0.55  NaHCO3
Natron          -11.46  -12.77   -1.31  Na2CO3:10H2O
Nesquehonite     -3.98   -9.60   -5.62  MgCO3:3H2O
Nsutite         -26.66   15.91   42.56  MnO2
O2(g)           -71.55  -74.45   -2.89  O2
Orpiment         -7.79  -54.09  -46.30  As2S3
Portlandite     -10.80   12.00   22.80  Ca(OH)2
Pyrite           10.50   -7.98  -18.48  FeS2
Pyrochroite      -5.11   10.09   15.20  Mn(OH)2
Pyrolusite      -25.47   15.91   41.38  MnO2
Realgar          -4.28  -24.23  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.26  -45.51  -20.25  FeAsO4:2H2O
Siderite         -0.48  -11.37  -10.89  FeCO3
Siderite(d)(3)   -0.92  -11.37  -10.45  FeCO3
Sulfur           -3.53  -18.55  -15.03  S
Thenardite      -14.00  -14.18   -0.18  Na2SO4
Thermonatrite   -12.89  -12.77    0.13  Na2CO3:H2O
Trona           -18.27  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.21  -11.77   -8.56  BaCO3

Reaction step 30.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.75   15.85   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.901e-002 -9.949e-004
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.101e-003 -1.904e-005
Manganite          -12.40   12.94   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.316e-003  2.316e-003
Siderite(d)(3)      -0.86  -11.31  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.23  -11.79   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 1.945e-005  Surface charge, eq

Hfo_s         
 1.050e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        6.377e-007       0.607  6.377e-007      -6.195
Hfo_sOHCa+2      3.824e-007       0.364  3.824e-007      -6.417
Hfo_sOFe+        2.176e-008       0.021  2.176e-008      -7.662
Hfo_sOH          4.832e-009       0.005  4.832e-009      -8.316
Hfo_sOH2+        2.964e-009       0.003  2.964e-009      -8.528
Hfo_sOHBa+2      5.721e-010       0.001  5.721e-010      -9.243
Hfo_sO-          1.804e-010       0.000  1.804e-010      -9.744

Hfo           
 1.945e-005  Surface charge, eq

Hfo_w         
 4.202e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.225e-005       0.530  2.225e-005      -4.653
Hfo_wOH2+        1.365e-005       0.325  1.365e-005      -4.865
Hfo_wOMn+        2.333e-006       0.056  2.333e-006      -5.632
Hfo_wOMg+        1.088e-006       0.026  1.088e-006      -5.964
Hfo_wOFe+        9.354e-007       0.022  9.354e-007      -6.029
Hfo_wOCa+        8.474e-007       0.020  8.474e-007      -6.072
Hfo_wO-          8.311e-007       0.020  8.311e-007      -6.080
Hfo_wOFeOH       8.002e-008       0.002  8.002e-008      -7.097
Hfo_wH2AsO3      7.486e-010       0.000  7.486e-010      -9.126
Hfo_wOHSO4-2     2.143e-011       0.000  2.143e-011     -10.669
Hfo_wOBa+        1.832e-011       0.000  1.832e-011     -10.737
Hfo_wSO4-        6.588e-012       0.000  6.588e-012     -11.181
Hfo_wOHAsO4-3    8.306e-017       0.000  8.306e-017     -16.081
Hfo_wHAsO4-      6.997e-019       0.000  6.997e-019     -18.155
Hfo_wH2AsO4      1.389e-020       0.000  1.389e-020     -19.857

Mno           
-2.561e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.271e-028       0.000  1.271e-028     -27.896
Mno_O3-2         1.289e-029       0.000  1.289e-029     -28.890
Mno_O3Ca         7.886e-030       0.000  7.886e-030     -29.103
Mno_O3HMn+       5.491e-031       0.000  5.491e-031     -30.260
Mno_O3Na-        2.779e-031       0.000  2.779e-031     -30.556
Mno_O3Mg         2.164e-031       0.000  2.164e-031     -30.665
Mno_O3H-         1.396e-031       0.000  1.396e-031     -30.855
Mno_O3Ba         8.024e-032       0.000  8.024e-032     -31.096
Mno_O3HCa+       2.973e-032       0.000  2.973e-032     -31.527
Mno_O3HMg+       5.525e-034       0.000  5.525e-034     -33.258
Mno_O3HBa+       5.410e-034       0.000  5.410e-034     -33.267
Mno_O3HNa        2.808e-034       0.000  2.808e-034     -33.552
Mno_O3H2         1.135e-036       0.000  1.135e-036     -35.945
Mno_O3H3+        2.471e-042       0.000  2.471e-042     -41.607
Mno_O3H3Cl       6.268e-045       0.000  6.268e-045     -44.203

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               6.971e-008  6.971e-008
Ba               5.529e-007  5.529e-007
C                5.246e-003  5.246e-003
Ca               1.147e-003  1.147e-003
Cl               9.873e-005  9.873e-005
Fe               1.863e-005  1.863e-005
K                1.893e-005  1.893e-005
Mg               8.217e-005  8.217e-005
Mn               1.960e-005  1.960e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.502      Charge balance
                                       pe  =  -4.588      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.080e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.034e-003
                       Total CO2 (mol/kg)  =  3.038e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.614e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.31
                               Iterations  =  60
                                  Total H  = 1.110249e+002
                                  Total O  = 5.551543e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.409e-007  3.182e-007    -6.467    -6.497    -0.030
   H+                    3.351e-008  3.146e-008    -7.475    -7.502    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.971e-008
   AsS(OH)(HS)-          6.958e-008  6.494e-008    -7.158    -7.187    -0.030
   H3AsO3                1.307e-010  1.309e-010    -9.884    -9.883     0.000
   H2AsO3-               3.155e-012  2.945e-012   -11.501   -11.531    -0.030
   H4AsO3+               2.185e-018  2.040e-018   -17.660   -17.690    -0.030
   As3S4(HS)2-           4.604e-019  4.297e-019   -18.337   -18.367    -0.030
   HAsO3-2               2.461e-019  1.868e-019   -18.609   -18.729    -0.120
   AsO3-3                2.204e-027  1.185e-027   -26.657   -26.926    -0.270
As(5)           2.490e-018
   HAsO4-2               1.818e-018  1.380e-018   -17.740   -17.860    -0.120
   H2AsO4-               6.721e-019  6.273e-019   -18.173   -18.203    -0.030
   AsO4-3                1.826e-022  9.817e-023   -21.738   -22.008    -0.270
   H3AsO4                3.934e-024  3.938e-024   -23.405   -23.405     0.000
Ba              5.529e-007
   Ba+2                  5.410e-007  4.105e-007    -6.267    -6.387    -0.120
   BaHCO3+               1.105e-008  1.031e-008    -7.957    -7.987    -0.030
   BaCO3                 8.276e-010  8.284e-010    -9.082    -9.082     0.000
   BaSO4                 3.210e-011  3.213e-011   -10.494   -10.493     0.000
   BaOH+                 4.737e-013  4.421e-013   -12.325   -12.354    -0.030
C(-4)           2.208e-003
   CH4                   2.208e-003  2.210e-003    -2.656    -2.656     0.000
C(4)            3.038e-003
   HCO3-                 2.802e-003  2.620e-003    -2.552    -2.582    -0.029
   CO2                   1.852e-004  1.853e-004    -3.732    -3.732     0.000
   CaHCO3+               3.037e-005  2.834e-005    -4.518    -4.548    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.112e-006  3.906e-006    -5.291    -5.408    -0.117
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.610e-006  2.436e-006    -5.583    -5.613    -0.030
   MgHCO3+               2.010e-006  1.876e-006    -5.697    -5.727    -0.030



   FeHCO3+               3.545e-007  3.309e-007    -6.450    -6.480    -0.030
   NaHCO3                2.994e-007  2.996e-007    -6.524    -6.523     0.000
   MgCO3                 2.279e-007  2.281e-007    -6.642    -6.642     0.000
   FeCO3                 1.182e-007  1.183e-007    -6.927    -6.927     0.000
   NaCO3-                1.585e-008  1.479e-008    -7.800    -7.830    -0.030
   BaHCO3+               1.105e-008  1.031e-008    -7.957    -7.987    -0.030
   BaCO3                 8.276e-010  8.284e-010    -9.082    -9.082     0.000
Ca              1.147e-003
   Ca+2                  1.111e-003  8.481e-004    -2.954    -3.072    -0.117
   CaHCO3+               3.037e-005  2.834e-005    -4.518    -4.548    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.640e-008  2.642e-008    -7.578    -7.578     0.000
   CaOH+                 4.793e-009  4.474e-009    -8.319    -8.349    -0.030
   CaHSO4+               5.218e-015  4.870e-015   -14.283   -14.312    -0.030
Cl              9.873e-005
   Cl-                   9.872e-005  9.208e-005    -4.006    -4.036    -0.030
   MnCl+                 4.192e-009  3.913e-009    -8.378    -8.408    -0.030
   FeCl+                 1.720e-010  1.605e-010    -9.765    -9.794    -0.030
   MnCl2                 1.571e-013  1.573e-013   -12.804   -12.803     0.000
   MnCl3-                4.273e-018  3.988e-018   -17.369   -17.399    -0.030
   FeCl+2                1.141e-026  8.660e-027   -25.943   -26.062    -0.120
   FeCl2+                3.816e-030  3.562e-030   -29.418   -29.448    -0.030
   FeCl3                 3.277e-035  3.280e-035   -34.485   -34.484     0.000
Fe(2)           1.863e-005
   Fe(HS)2               1.625e-005  1.626e-005    -4.789    -4.789     0.000
   Fe+2                  1.664e-006  1.263e-006    -5.779    -5.899    -0.120
   FeHCO3+               3.545e-007  3.309e-007    -6.450    -6.480    -0.030
   Fe(HS)3-              2.281e-007  2.129e-007    -6.642    -6.672    -0.030
   FeCO3                 1.182e-007  1.183e-007    -6.927    -6.927     0.000
   FeOH+                 1.360e-008  1.269e-008    -7.866    -7.896    -0.030
   FeCl+                 1.720e-010  1.605e-010    -9.765    -9.794    -0.030
   FeSO4                 3.503e-011  3.507e-011   -10.456   -10.455     0.000
   Fe(OH)2               3.430e-012  3.434e-012   -11.465   -11.464     0.000
   Fe(OH)3-              4.344e-015  4.055e-015   -14.362   -14.392    -0.030
   FeHSO4+               7.769e-018  7.251e-018   -17.110   -17.140    -0.030
Fe(3)           3.558e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.206e-015  6.726e-015   -14.142   -14.172    -0.030
   Fe(OH)4-              8.553e-016  7.983e-016   -15.068   -15.098    -0.030
   FeOH+2                8.421e-019  6.391e-019   -18.075   -18.194    -0.120
   Fe+3                  5.794e-024  3.114e-024   -23.237   -23.507    -0.270
   FeCl+2                1.141e-026  8.660e-027   -25.943   -26.062    -0.120
   FeSO4+                5.713e-027  5.332e-027   -26.243   -26.273    -0.030
   FeCl2+                3.816e-030  3.562e-030   -29.418   -29.448    -0.030
   Fe(SO4)2-             1.952e-032  1.821e-032   -31.710   -31.740    -0.030
   FeHSO4+2              5.919e-034  4.492e-034   -33.228   -33.348    -0.120
   Fe2(OH)2+4            3.314e-035  1.099e-035   -34.480   -34.959    -0.479
   FeCl3                 3.277e-035  3.280e-035   -34.485   -34.484     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.062   -46.811    -0.749
H(0)            2.100e-009
   H2                    1.050e-009  1.051e-009    -8.979    -8.978     0.000
K               1.893e-005
   K+                    1.893e-005  1.765e-005    -4.723    -4.753    -0.030
   KSO4-                 2.075e-011  1.937e-011   -10.683   -10.713    -0.030
Mg              8.217e-005
   Mg+2                  7.992e-005  6.121e-005    -4.097    -4.213    -0.116
   MgHCO3+               2.010e-006  1.876e-006    -5.697    -5.727    -0.030
   MgCO3                 2.279e-007  2.281e-007    -6.642    -6.642     0.000
   MgOH+                 7.568e-009  7.063e-009    -8.121    -8.151    -0.030
   MgSO4                 2.238e-009  2.240e-009    -8.650    -8.650     0.000
Mn(2)           1.960e-005
   Mn+2                  1.374e-005  1.043e-005    -4.862    -4.982    -0.120
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.610e-006  2.436e-006    -5.583    -5.613    -0.030
   MnOH+                 9.129e-009  8.521e-009    -8.040    -8.070    -0.030
   MnCl+                 4.192e-009  3.913e-009    -8.378    -8.408    -0.030
   MnSO4                 2.893e-010  2.896e-010    -9.539    -9.538     0.000



   MnCl2                 1.571e-013  1.573e-013   -12.804   -12.803     0.000
   Mn(OH)3-              5.686e-018  5.307e-018   -17.245   -17.275    -0.030
   MnCl3-                4.273e-018  3.988e-018   -17.369   -17.399    -0.030
Mn(3)           1.548e-035
   Mn+3                  1.548e-035  8.323e-036   -34.810   -35.080    -0.270
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.636   -81.756    -0.120
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.698   -95.728    -0.030
Na              2.181e-004
   Na+                   2.178e-004  2.034e-004    -3.662    -3.692    -0.030
   NaHCO3                2.994e-007  2.996e-007    -6.524    -6.523     0.000
   NaCO3-                1.585e-008  1.479e-008    -7.800    -7.830    -0.030
   NaSO4-                1.705e-010  1.592e-010    -9.768    -9.798    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.424   -74.423     0.000
S(-2)           2.080e-004
   HS-                   1.288e-004  1.202e-004    -3.890    -3.920    -0.030
   H2S                   3.303e-005  3.306e-005    -4.481    -4.481     0.000
   Fe(HS)2               1.625e-005  1.626e-005    -4.789    -4.789     0.000
   S5-2                  1.233e-006  9.709e-007    -5.909    -6.013    -0.104
   S4-2                  7.257e-007  5.665e-007    -6.139    -6.247    -0.108
   S6-2                  6.335e-007  5.025e-007    -6.198    -6.299    -0.101
   Fe(HS)3-              2.281e-007  2.129e-007    -6.642    -6.672    -0.030
   AsS(OH)(HS)-          6.958e-008  6.494e-008    -7.158    -7.187    -0.030
   S-2                   6.081e-010  4.615e-010    -9.216    -9.336    -0.120
   S3-2                  2.580e-010  1.996e-010    -9.588    -9.700    -0.111
   S2-2                  1.475e-011  1.133e-011   -10.831   -10.946    -0.115
   As3S4(HS)2-           4.604e-019  4.297e-019   -18.337   -18.367    -0.030
S(6)            2.341e-007
   SO4-2                 2.049e-007  1.561e-007    -6.689    -6.806    -0.118
   CaSO4                 2.640e-008  2.642e-008    -7.578    -7.578     0.000
   MgSO4                 2.238e-009  2.240e-009    -8.650    -8.650     0.000
   MnSO4                 2.893e-010  2.896e-010    -9.539    -9.538     0.000
   NaSO4-                1.705e-010  1.592e-010    -9.768    -9.798    -0.030
   FeSO4                 3.503e-011  3.507e-011   -10.456   -10.455     0.000
   BaSO4                 3.210e-011  3.213e-011   -10.494   -10.493     0.000
   KSO4-                 2.075e-011  1.937e-011   -10.683   -10.713    -0.030
   HSO4-                 5.117e-013  4.776e-013   -12.291   -12.321    -0.030
   CaHSO4+               5.218e-015  4.870e-015   -14.283   -14.312    -0.030
   FeHSO4+               7.769e-018  7.251e-018   -17.110   -17.140    -0.030
   FeSO4+                5.713e-027  5.332e-027   -26.243   -26.273    -0.030
   Fe(SO4)2-             1.952e-032  1.821e-032   -31.710   -31.740    -0.030
   FeHSO4+2              5.919e-034  4.492e-034   -33.228   -33.348    -0.120

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.39  -19.77   -1.38  As2O3
Artinite         -8.43    1.17    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -55.04  -46.81    8.23  As2O5
As2S3(am)        -9.13  -54.03  -44.90  As2S3
As_native        -6.09  -18.63  -12.53  As
Ba3(AsO4)2      -13.07  -63.18  -50.11  Ba3(AsO4)2
Barite           -3.22  -13.19   -9.97  BaSO4
Birnessite      -27.75   15.85   43.60  MnO2
Bixbyite        -24.54  -25.15   -0.61  Mn2O3
Brucite          -6.05   10.79   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.33  -53.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.20   -2.66   -2.86  CH4
Claudetite      -18.43  -19.77   -1.34  As2O3
CO2(g)           -2.26   -3.73   -1.47  CO2
Dolomite         -1.01  -18.10  -17.09  CaMg(CO3)2



Dolomite(d)      -1.56  -18.10  -16.54  CaMg(CO3)2
Epsomite         -8.88  -11.02   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.42   -4.46   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.60   -2.32   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.45  -38.58  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.83   -8.98   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.48   -4.48   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.13   35.90   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.38  -37.34  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.93  -27.69   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.56  -44.39   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.66  -43.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.53  -42.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.23  -46.62   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.33   -2.32   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.59   -9.62   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -12.40   12.94   25.34  MnOOH
Melanterite     -10.50  -12.71   -2.21  FeSO4:7H2O
Mirabilite      -13.08  -14.19   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.87  -90.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.25  -58.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.76  -13.05    2.71  MnCl2:4H2O
MnS(Green)       -5.20   -1.40    3.80  MnS
MnSO4           -14.46  -11.79    2.67  MnSO4
Nahcolite        -5.73   -6.27   -0.55  NaHCO3
Natron          -11.48  -12.79   -1.31  Na2CO3:10H2O
Nesquehonite     -4.00   -9.62   -5.62  MgCO3:3H2O
Nsutite         -26.71   15.85   42.56  MnO2
O2(g)           -71.53  -74.42   -2.89  O2
Orpiment         -7.73  -54.03  -46.30  As2S3
Portlandite     -10.87   11.93   22.80  Ca(OH)2
Pyrite           10.57   -7.91  -18.48  FeS2
Pyrochroite      -5.18   10.02   15.20  Mn(OH)2
Pyrolusite      -25.53   15.85   41.38  MnO2
Realgar          -4.28  -24.22  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.27  -45.51  -20.25  FeAsO4:2H2O
Siderite         -0.42  -11.31  -10.89  FeCO3
Siderite(d)(3)   -0.86  -11.31  -10.45  FeCO3
Sulfur           -3.49  -18.51  -15.03  S
Thenardite      -14.01  -14.19   -0.18  Na2SO4
Thermonatrite   -12.92  -12.79    0.13  Na2CO3:H2O
Trona           -18.27  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.23  -11.79   -8.56  BaCO3

Reaction step 31.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.200e-003 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.80   15.80   43.60   2.335e-003           0 -2.335e-003
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.894e-002 -1.059e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.099e-003 -2.138e-005
Manganite          -12.46   12.88   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  2.315e-003  2.315e-003
Siderite(d)(3)      -0.80  -11.25  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.26  -11.82   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.021e-005  Surface charge, eq

Hfo_s         
 1.049e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        6.129e-007       0.584  6.129e-007      -6.213
Hfo_sOHCa+2      4.038e-007       0.385  4.038e-007      -6.394
Hfo_sOFe+        2.377e-008       0.023  2.377e-008      -7.624
Hfo_sOH          4.860e-009       0.005  4.860e-009      -8.313
Hfo_sOH2+        3.275e-009       0.003  3.275e-009      -8.485
Hfo_sOHBa+2      5.717e-010       0.001  5.717e-010      -9.243
Hfo_sO-          1.652e-010       0.000  1.652e-010      -9.782

Hfo           
 2.021e-005  Surface charge, eq

Hfo_w         
 4.197e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.166e-005       0.516  2.166e-005      -4.664
Hfo_wOH2+        1.460e-005       0.348  1.460e-005      -4.836
Hfo_wOMn+        2.169e-006       0.052  2.169e-006      -5.664
Hfo_wOFe+        9.883e-007       0.024  9.883e-007      -6.005
Hfo_wOMg+        9.589e-007       0.023  9.589e-007      -6.018
Hfo_wOCa+        7.880e-007       0.019  7.880e-007      -6.103
Hfo_wO-          7.363e-007       0.018  7.363e-007      -6.133
Hfo_wOFeOH       7.696e-008       0.002  7.696e-008      -7.114
Hfo_wH2AsO3      7.103e-010       0.000  7.103e-010      -9.149
Hfo_wOHSO4-2     2.017e-011       0.000  2.017e-011     -10.695
Hfo_wOBa+        1.613e-011       0.000  1.613e-011     -10.792
Hfo_wSO4-        6.814e-012       0.000  6.814e-012     -11.167
Hfo_wOHAsO4-3    6.088e-017       0.000  6.088e-017     -16.216
Hfo_wHAsO4-      6.190e-019       0.000  6.190e-019     -18.208
Hfo_wH2AsO4      1.350e-020       0.000  1.350e-020     -19.870

Mno           
-1.864e-028  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.733e-028       0.000  9.733e-028     -27.012
Mno_O3-2         9.405e-029       0.000  9.405e-029     -28.027
Mno_O3Ca         6.039e-029       0.000  6.039e-029     -28.219
Mno_O3HMn+       4.620e-030       0.000  4.620e-030     -29.335
Mno_O3Na-        2.025e-030       0.000  2.025e-030     -29.694
Mno_O3Mg         1.572e-030       0.000  1.572e-030     -29.804
Mno_O3H-         1.119e-030       0.000  1.119e-030     -29.951
Mno_O3Ba         5.816e-031       0.000  5.816e-031     -30.235
Mno_O3HCa+       2.501e-031       0.000  2.501e-031     -30.602
Mno_O3HMg+       4.408e-033       0.000  4.408e-033     -32.356
Mno_O3HBa+       4.308e-033       0.000  4.308e-033     -32.366
Mno_O3HNa        2.248e-033       0.000  2.248e-033     -32.648
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        2.391e-041       0.000  2.391e-041     -40.621
Mno_O3H3Cl       6.055e-044       0.000  6.055e-044     -43.218

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.975e-008  6.975e-008
Ba               5.529e-007  5.529e-007
C                5.511e-003  5.511e-003
Ca               1.211e-003  1.211e-003
Cl               9.873e-005  9.873e-005
Fe               2.091e-005  2.091e-005
K                1.893e-005  1.893e-005
Mg               8.230e-005  8.230e-005
Mn               2.063e-005  2.063e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.461      Charge balance
                                       pe  =  -4.542      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.272e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.171e-003
                       Total CO2 (mol/kg)  =  3.204e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.622e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.05
                               Iterations  =  51
                                  Total H  = 1.110253e+002
                                  Total O  = 5.551583e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.108e-007  2.896e-007    -6.508    -6.538    -0.031
   H+                    3.685e-008  3.456e-008    -7.434    -7.461    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.975e-008
   AsS(OH)(HS)-          6.962e-008  6.488e-008    -7.157    -7.188    -0.031
   H3AsO3                1.275e-010  1.276e-010    -9.895    -9.894     0.000
   H2AsO3-               2.804e-012  2.613e-012   -11.552   -11.583    -0.031
   H4AsO3+               2.344e-018  2.185e-018   -17.630   -17.661    -0.031
   As3S4(HS)2-           5.550e-019  5.173e-019   -18.256   -18.286    -0.031
   HAsO3-2               2.000e-019  1.509e-019   -18.699   -18.821    -0.122
   AsO3-3                1.642e-027  8.710e-028   -26.785   -27.060    -0.275



As(5)           2.125e-018
   HAsO4-2               1.513e-018  1.141e-018   -17.820   -17.943    -0.122
   H2AsO4-               6.118e-019  5.702e-019   -18.213   -18.244    -0.031
   AsO4-3                1.394e-022  7.393e-023   -21.856   -22.131    -0.275
   H3AsO4                3.928e-024  3.932e-024   -23.406   -23.405     0.000
Ba              5.529e-007
   Ba+2                  5.405e-007  4.078e-007    -6.267    -6.390    -0.122
   BaHCO3+               1.150e-008  1.072e-008    -7.939    -7.970    -0.031
   BaCO3                 7.833e-010  7.840e-010    -9.106    -9.106     0.000
   BaSO4                 3.084e-011  3.087e-011   -10.511   -10.510     0.000
   BaOH+                 4.290e-013  3.998e-013   -12.368   -12.398    -0.031
C(-4)           2.308e-003
   CH4                   2.308e-003  2.310e-003    -2.637    -2.636     0.000
C(4)            3.204e-003
   HCO3-                 2.938e-003  2.743e-003    -2.532    -2.562    -0.030
   CO2                   2.129e-004  2.131e-004    -3.672    -3.671     0.000
   CaHCO3+               3.341e-005  3.114e-005    -4.476    -4.507    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.898e-006  3.721e-006    -5.310    -5.429    -0.119
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.871e-006  2.676e-006    -5.542    -5.573    -0.031
   MgHCO3+               2.097e-006  1.955e-006    -5.678    -5.709    -0.031
   FeHCO3+               4.432e-007  4.130e-007    -6.353    -6.384    -0.031
   NaHCO3                3.129e-007  3.132e-007    -6.505    -6.504     0.000
   MgCO3                 2.161e-007  2.163e-007    -6.665    -6.665     0.000
   FeCO3                 1.343e-007  1.344e-007    -6.872    -6.871     0.000
   NaCO3-                1.510e-008  1.407e-008    -7.821    -7.852    -0.031
   BaHCO3+               1.150e-008  1.072e-008    -7.939    -7.970    -0.031
   BaCO3                 7.833e-010  7.840e-010    -9.106    -9.106     0.000
Ca              1.211e-003
   Ca+2                  1.172e-003  8.901e-004    -2.931    -3.051    -0.120
   CaHCO3+               3.341e-005  3.114e-005    -4.476    -4.507    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.680e-008  2.683e-008    -7.572    -7.571     0.000
   CaOH+                 4.586e-009  4.274e-009    -8.339    -8.369    -0.031
   CaHSO4+               5.828e-015  5.432e-015   -14.234   -14.265    -0.031
Cl              9.873e-005
   Cl-                   9.872e-005  9.194e-005    -4.006    -4.036    -0.031
   MnCl+                 4.400e-009  4.100e-009    -8.357    -8.387    -0.031
   FeCl+                 2.051e-010  1.911e-010    -9.688    -9.719    -0.031
   MnCl2                 1.644e-013  1.646e-013   -12.784   -12.784     0.000
   MnCl3-                4.471e-018  4.167e-018   -17.350   -17.380    -0.031
   FeCl+2                1.520e-026  1.147e-026   -25.818   -25.941    -0.122
   FeCl2+                5.052e-030  4.709e-030   -29.297   -29.327    -0.031
   FeCl3                 4.325e-035  4.329e-035   -34.364   -34.364     0.000
Fe(2)           2.091e-005
   Fe(HS)2               1.808e-005  1.809e-005    -4.743    -4.742     0.000
   Fe+2                  1.996e-006  1.506e-006    -5.700    -5.822    -0.122
   FeHCO3+               4.432e-007  4.130e-007    -6.353    -6.384    -0.031
   Fe(HS)3-              2.454e-007  2.287e-007    -6.610    -6.641    -0.031
   FeCO3                 1.343e-007  1.344e-007    -6.872    -6.871     0.000
   FeOH+                 1.478e-008  1.378e-008    -7.830    -7.861    -0.031
   FeCl+                 2.051e-010  1.911e-010    -9.688    -9.719    -0.031
   FeSO4                 4.042e-011  4.046e-011   -10.393   -10.393     0.000
   Fe(OH)2               3.390e-012  3.393e-012   -11.470   -11.469     0.000
   Fe(OH)3-              3.913e-015  3.647e-015   -14.407   -14.438    -0.031
   FeHSO4+               9.861e-018  9.191e-018   -17.006   -17.037    -0.031
Fe(3)           3.622e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.928e-015  7.389e-015   -14.101   -14.131    -0.031
   Fe(OH)4-              7.797e-016  7.266e-016   -15.108   -15.139    -0.031
   FeOH+2                1.022e-018  7.713e-019   -17.990   -18.113    -0.122
   Fe+3                  7.784e-024  4.129e-024   -23.109   -23.384    -0.275
   FeCl+2                1.520e-026  1.147e-026   -25.818   -25.941    -0.122
   FeSO4+                7.338e-027  6.839e-027   -26.134   -26.165    -0.031
   FeCl2+                5.052e-030  4.709e-030   -29.297   -29.327    -0.031
   Fe(SO4)2-             2.425e-032  2.260e-032   -31.615   -31.646    -0.031



   FeHSO4+2              8.389e-034  6.329e-034   -33.076   -33.199    -0.122
   Fe2(OH)2+4            4.942e-035  1.601e-035   -34.306   -34.796    -0.489
   FeCl3                 4.325e-035  4.329e-035   -34.364   -34.364     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.842   -46.607    -0.765
H(0)            2.050e-009
   H2                    1.025e-009  1.026e-009    -8.989    -8.989     0.000
K               1.893e-005
   K+                    1.893e-005  1.763e-005    -4.723    -4.754    -0.031
   KSO4-                 2.007e-011  1.871e-011   -10.697   -10.728    -0.031
Mg              8.230e-005
   Mg+2                  7.998e-005  6.091e-005    -4.097    -4.215    -0.118
   MgHCO3+               2.097e-006  1.955e-006    -5.678    -5.709    -0.031
   MgCO3                 2.161e-007  2.163e-007    -6.665    -6.665     0.000
   MgOH+                 6.865e-009  6.398e-009    -8.163    -8.194    -0.031
   MgSO4                 2.155e-009  2.157e-009    -8.667    -8.666     0.000
Mn(2)           2.063e-005
   Mn+2                  1.451e-005  1.095e-005    -4.838    -4.961    -0.122
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.871e-006  2.676e-006    -5.542    -5.573    -0.031
   MnOH+                 8.735e-009  8.141e-009    -8.059    -8.089    -0.031
   MnCl+                 4.400e-009  4.100e-009    -8.357    -8.387    -0.031
   MnSO4                 2.938e-010  2.941e-010    -9.532    -9.532     0.000
   MnCl2                 1.644e-013  1.646e-013   -12.784   -12.784     0.000
   Mn(OH)3-              4.508e-018  4.201e-018   -17.346   -17.377    -0.031
   MnCl3-                4.471e-018  4.167e-018   -17.350   -17.380    -0.031
Mn(3)           1.831e-035
   Mn+3                  1.831e-035  9.712e-036   -34.737   -35.013    -0.275
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.755   -81.878    -0.122
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.773   -95.804    -0.031
Na              2.181e-004
   Na+                   2.178e-004  2.031e-004    -3.662    -3.692    -0.030
   NaHCO3                3.129e-007  3.132e-007    -6.505    -6.504     0.000
   NaCO3-                1.510e-008  1.407e-008    -7.821    -7.852    -0.031
   NaSO4-                1.649e-010  1.537e-010    -9.783    -9.813    -0.031
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.403   -74.402     0.000
S(-2)           2.080e-004
   HS-                   1.246e-004  1.161e-004    -3.905    -3.935    -0.031
   H2S                   3.505e-005  3.508e-005    -4.455    -4.455     0.000
   Fe(HS)2               1.808e-005  1.809e-005    -4.743    -4.742     0.000
   S5-2                  1.089e-006  8.536e-007    -5.963    -6.069    -0.106
   S4-2                  6.410e-007  4.980e-007    -6.193    -6.303    -0.110
   S6-2                  5.593e-007  4.418e-007    -6.252    -6.355    -0.102
   Fe(HS)3-              2.454e-007  2.287e-007    -6.610    -6.641    -0.031
   AsS(OH)(HS)-          6.962e-008  6.488e-008    -7.157    -7.188    -0.031
   S-2                   5.378e-010  4.057e-010    -9.269    -9.392    -0.122
   S3-2                  2.280e-010  1.755e-010    -9.642    -9.756    -0.114
   S2-2                  1.303e-011  9.960e-012   -10.885   -11.002    -0.117
   As3S4(HS)2-           5.550e-019  5.173e-019   -18.256   -18.286    -0.031
S(6)            2.288e-007
   SO4-2                 1.993e-007  1.511e-007    -6.700    -6.821    -0.120
   CaSO4                 2.680e-008  2.683e-008    -7.572    -7.571     0.000
   MgSO4                 2.155e-009  2.157e-009    -8.667    -8.666     0.000
   MnSO4                 2.938e-010  2.941e-010    -9.532    -9.532     0.000
   NaSO4-                1.649e-010  1.537e-010    -9.783    -9.813    -0.031
   FeSO4                 4.042e-011  4.046e-011   -10.393   -10.393     0.000
   BaSO4                 3.084e-011  3.087e-011   -10.511   -10.510     0.000
   KSO4-                 2.007e-011  1.871e-011   -10.697   -10.728    -0.031
   HSO4-                 5.446e-013  5.076e-013   -12.264   -12.295    -0.031
   CaHSO4+               5.828e-015  5.432e-015   -14.234   -14.265    -0.031
   FeHSO4+               9.861e-018  9.191e-018   -17.006   -17.037    -0.031
   FeSO4+                7.338e-027  6.839e-027   -26.134   -26.165    -0.031
   Fe(SO4)2-             2.425e-032  2.260e-032   -31.615   -31.646    -0.031
   FeHSO4+2              8.389e-034  6.329e-034   -33.076   -33.199    -0.122



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.41  -19.79   -1.38  As2O3
Artinite         -8.54    1.06    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -55.04  -46.81    8.23  As2O5
As2S3(am)        -9.08  -53.98  -44.90  As2S3
As_native        -6.12  -18.65  -12.53  As
Ba3(AsO4)2      -13.32  -63.43  -50.11  Ba3(AsO4)2
Barite           -3.24  -13.21   -9.97  BaSO4
Birnessite      -27.80   15.80   43.60  MnO2
Bixbyite        -24.65  -25.26   -0.61  Mn2O3
Brucite          -6.13   10.71   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.51  -53.41  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.22   -2.64   -2.86  CH4
Claudetite      -18.45  -19.79   -1.34  As2O3
CO2(g)           -2.20   -3.67   -1.47  CO2
Dolomite         -1.03  -18.12  -17.09  CaMg(CO3)2
Dolomite(d)      -1.58  -18.12  -16.54  CaMg(CO3)2
Epsomite         -8.90  -11.04   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.41   -4.45   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.62   -2.30   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.55  -38.49  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.46   -4.45   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.30   35.73   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.45  -37.41  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.11  -27.87   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.46  -44.29   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.57  -43.78   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.44  -42.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.10  -46.49   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.35   -2.30   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.62   -9.64   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -12.46   12.88   25.34  MnOOH
Melanterite     -10.43  -12.64   -2.21  FeSO4:7H2O
Mirabilite      -13.09  -14.21   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.78  -90.49   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.44  -59.14  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.74  -13.03    2.71  MnCl2:4H2O
MnS(Green)       -5.23   -1.43    3.80  MnS
MnSO4           -14.45  -11.78    2.67  MnSO4
Nahcolite        -5.71   -6.25   -0.55  NaHCO3
Natron          -11.50  -12.81   -1.31  Na2CO3:10H2O
Nesquehonite     -4.02   -9.64   -5.62  MgCO3:3H2O
Nsutite         -26.76   15.80   42.56  MnO2
O2(g)           -71.51  -74.40   -2.89  O2
Orpiment         -7.68  -53.98  -46.30  As2S3
Portlandite     -10.93   11.87   22.80  Ca(OH)2
Pyrite           10.63   -7.85  -18.48  FeS2
Pyrochroite      -5.24    9.96   15.20  Mn(OH)2
Pyrolusite      -25.58   15.80   41.38  MnO2
Realgar          -4.27  -24.21  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -25.27  -45.52  -20.25  FeAsO4:2H2O
Siderite         -0.36  -11.25  -10.89  FeCO3
Siderite(d)(3)   -0.80  -11.25  -10.45  FeCO3
Sulfur           -3.45  -18.48  -15.03  S
Thenardite      -14.03  -14.21   -0.18  Na2SO4
Thermonatrite   -12.94  -12.81    0.13  Na2CO3:H2O
Trona           -18.27  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.26  -11.82   -8.56  BaCO3

Reaction step 32.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.85   15.75   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.888e-002 -1.123e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.096e-003 -2.368e-005
Manganite          -12.51   12.83   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.314e-003  2.314e-003
Siderite(d)(3)      -0.75  -11.20  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.28  -11.84   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.094e-005  Surface charge, eq

Hfo_s         
 1.048e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.895e-007       0.562  5.895e-007      -6.230
Hfo_sOHCa+2      4.237e-007       0.404  4.237e-007      -6.373
Hfo_sOFe+        2.574e-008       0.025  2.574e-008      -7.589
Hfo_sOH          4.878e-009       0.005  4.878e-009      -8.312
Hfo_sOH2+        3.586e-009       0.003  3.586e-009      -8.445
Hfo_sOHBa+2      5.701e-010       0.001  5.701e-010      -9.244
Hfo_sO-          1.520e-010       0.000  1.520e-010      -9.818



Hfo           
 2.094e-005  Surface charge, eq

Hfo_w         
 4.193e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.106e-005       0.502  2.106e-005      -4.676
Hfo_wOH2+        1.549e-005       0.369  1.549e-005      -4.810
Hfo_wOMn+        2.022e-006       0.048  2.022e-006      -5.694
Hfo_wOFe+        1.037e-006       0.025  1.037e-006      -5.984
Hfo_wOMg+        8.507e-007       0.020  8.507e-007      -6.070
Hfo_wOCa+        7.345e-007       0.018  7.344e-007      -6.134
Hfo_wO-          6.564e-007       0.016  6.563e-007      -6.183
Hfo_wOFeOH       7.403e-008       0.002  7.403e-008      -7.131
Hfo_wH2AsO3      6.789e-010       0.000  6.789e-010      -9.168
Hfo_wOHSO4-2     1.894e-011       0.000  1.894e-011     -10.723
Hfo_wOBa+        1.428e-011       0.000  1.428e-011     -10.845
Hfo_wSO4-        6.981e-012       0.000  6.981e-012     -11.156
Hfo_wOHAsO4-3    4.579e-017       0.000  4.579e-017     -16.339
Hfo_wHAsO4-      5.542e-019       0.000  5.542e-019     -18.256
Hfo_wH2AsO4      1.318e-020       0.000  1.318e-020     -19.880

Mno           
-3.470e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.901e-028       0.000  1.901e-028     -27.721
Mno_O3-2         1.757e-029       0.000  1.757e-029     -28.755
Mno_O3Ca         1.180e-029       0.000  1.180e-029     -28.928
Mno_O3HMn+       9.845e-031       0.000  9.845e-031     -30.007
Mno_O3Na-        3.776e-031       0.000  3.776e-031     -30.423
Mno_O3Mg         2.922e-031       0.000  2.922e-031     -30.534
Mno_O3H-         2.281e-031       0.000  2.281e-031     -30.642
Mno_O3Ba         1.080e-031       0.000  1.080e-031     -30.967
Mno_O3HCa+       5.330e-032       0.000  5.330e-032     -31.273
Mno_O3HMg+       8.940e-034       0.000  8.940e-034     -33.049
Mno_O3HBa+       8.725e-034       0.000  8.725e-034     -33.059
Mno_O3HNa        4.574e-034       0.000  4.574e-034     -33.340
Mno_O3H2         2.223e-036       0.000  2.223e-036     -35.653
Mno_O3H3+        5.800e-042       0.000  5.800e-042     -41.237
Mno_O3H3Cl       1.467e-044       0.000  1.467e-044     -43.834

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.978e-008  6.978e-008
Ba               5.529e-007  5.529e-007
C                5.775e-003  5.775e-003
Ca               1.274e-003  1.274e-003
Cl               9.873e-005  9.873e-005
Fe               2.317e-005  2.317e-005
K                1.893e-005  1.893e-005
Mg               8.241e-005  8.241e-005
Mn               2.164e-005  2.164e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.424      Charge balance
                                       pe  =  -4.499      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  4.459e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.305e-003
                       Total CO2 (mol/kg)  =  3.368e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.629e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.81
                               Iterations  =  49
                                  Total H  = 1.110257e+002
                                  Total O  = 5.551623e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.852e-007  2.655e-007    -6.545    -6.576    -0.031
   H+                    4.025e-008  3.771e-008    -7.395    -7.424    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.978e-008
   AsS(OH)(HS)-          6.965e-008  6.482e-008    -7.157    -7.188    -0.031
   H3AsO3                1.252e-010  1.254e-010    -9.902    -9.902     0.000
   H2AsO3-               2.529e-012  2.354e-012   -11.597   -11.628    -0.031
   H4AsO3+               2.516e-018  2.342e-018   -17.599   -17.630    -0.031
   As3S4(HS)2-           6.598e-019  6.141e-019   -18.181   -18.212    -0.031
   HAsO3-2               1.660e-019  1.246e-019   -18.780   -18.905    -0.125
   AsO3-3                1.258e-027  6.591e-028   -26.900   -27.181    -0.281
As(5)           1.848e-018
   HAsO4-2               1.284e-018  9.630e-019   -17.892   -18.016    -0.125
   H2AsO4-               5.640e-019  5.249e-019   -18.249   -18.280    -0.031
   AsO4-3                1.091e-022  5.718e-023   -21.962   -22.243    -0.281
   H3AsO4                3.945e-024  3.949e-024   -23.404   -23.404     0.000
Ba              5.529e-007
   Ba+2                  5.401e-007  4.052e-007    -6.267    -6.392    -0.125
   BaHCO3+               1.194e-008  1.112e-008    -7.923    -7.954    -0.031
   BaCO3                 7.444e-010  7.451e-010    -9.128    -9.128     0.000
   BaSO4                 2.959e-011  2.962e-011   -10.529   -10.528     0.000
   BaOH+                 3.912e-013  3.641e-013   -12.408   -12.439    -0.031
C(-4)           2.407e-003
   CH4                   2.407e-003  2.410e-003    -2.618    -2.618     0.000
C(4)            3.368e-003
   HCO3-                 3.069e-003  2.862e-003    -2.513    -2.543    -0.030
   CO2                   2.424e-004  2.426e-004    -3.616    -3.615     0.000
   CaHCO3+               3.650e-005  3.397e-005    -4.438    -4.469    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.710e-006  3.559e-006    -5.327    -5.449    -0.122
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.137e-006  2.919e-006    -5.504    -5.535    -0.031
   MgHCO3+               2.181e-006  2.030e-006    -5.661    -5.693    -0.031
   FeHCO3+               5.452e-007  5.074e-007    -6.263    -6.295    -0.031
   NaHCO3                3.260e-007  3.263e-007    -6.487    -6.486     0.000
   MgCO3                 2.057e-007  2.059e-007    -6.687    -6.686     0.000
   FeCO3                 1.512e-007  1.514e-007    -6.820    -6.820     0.000
   NaCO3-                1.444e-008  1.344e-008    -7.840    -7.872    -0.031
   BaHCO3+               1.194e-008  1.112e-008    -7.923    -7.954    -0.031
   BaCO3                 7.444e-010  7.451e-010    -9.128    -9.128     0.000
Ca              1.274e-003
   Ca+2                  1.232e-003  9.307e-004    -2.909    -3.031    -0.122
   CaHCO3+               3.650e-005  3.397e-005    -4.438    -4.469    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.706e-008  2.709e-008    -7.568    -7.567     0.000
   CaOH+                 4.401e-009  4.096e-009    -8.356    -8.388    -0.031
   CaHSO4+               6.429e-015  5.983e-015   -14.192   -14.223    -0.031
Cl              9.873e-005
   Cl-                   9.872e-005  9.181e-005    -4.006    -4.037    -0.032
   MnCl+                 4.600e-009  4.281e-009    -8.337    -8.368    -0.031



   FeCl+                 2.415e-010  2.247e-010    -9.617    -9.648    -0.031
   MnCl2                 1.714e-013  1.716e-013   -12.766   -12.766     0.000
   MnCl3-                4.662e-018  4.339e-018   -17.331   -17.363    -0.031
   FeCl+2                1.982e-026  1.487e-026   -25.703   -25.828    -0.125
   FeCl2+                6.552e-030  6.097e-030   -29.184   -29.215    -0.031
   FeCl3                 5.592e-035  5.598e-035   -34.252   -34.252     0.000
Fe(2)           2.317e-005
   Fe(HS)2               1.983e-005  1.985e-005    -4.703    -4.702     0.000
   Fe+2                  2.363e-006  1.773e-006    -5.626    -5.751    -0.125
   FeHCO3+               5.452e-007  5.074e-007    -6.263    -6.295    -0.031
   Fe(HS)3-              2.603e-007  2.423e-007    -6.584    -6.616    -0.031
   FeCO3                 1.512e-007  1.514e-007    -6.820    -6.820     0.000
   FeOH+                 1.598e-008  1.487e-008    -7.797    -7.828    -0.031
   FeCl+                 2.415e-010  2.247e-010    -9.617    -9.648    -0.031
   FeSO4                 4.595e-011  4.599e-011   -10.338   -10.337     0.000
   Fe(OH)2               3.353e-012  3.356e-012   -11.475   -11.474     0.000
   Fe(OH)3-              3.553e-015  3.306e-015   -14.449   -14.481    -0.031
   FeHSO4+               1.225e-017  1.140e-017   -16.912   -16.943    -0.031
Fe(3)           3.689e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              8.662e-015  8.061e-015   -14.062   -14.094    -0.031
   Fe(OH)4-              7.156e-016  6.660e-016   -15.145   -15.177    -0.031
   FeOH+2                1.224e-018  9.181e-019   -17.912   -18.037    -0.125
   Fe+3                  1.024e-023  5.362e-024   -22.990   -23.271    -0.281
   FeCl+2                1.982e-026  1.487e-026   -25.703   -25.828    -0.125
   FeSO4+                9.214e-027  8.576e-027   -26.036   -26.067    -0.031
   FeCl2+                6.552e-030  6.097e-030   -29.184   -29.215    -0.031
   Fe(SO4)2-             2.940e-032  2.737e-032   -31.532   -31.563    -0.031
   FeHSO4+2              1.154e-033  8.659e-034   -32.938   -33.063    -0.125
   Fe2(OH)2+4            7.160e-035  2.269e-035   -34.145   -34.644    -0.499
   FeCl3                 5.592e-035  5.598e-035   -34.252   -34.252     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.638   -46.418    -0.780
H(0)            2.006e-009
   H2                    1.003e-009  1.004e-009    -8.999    -8.998     0.000
K               1.893e-005
   K+                    1.893e-005  1.760e-005    -4.723    -4.754    -0.032
   KSO4-                 1.938e-011  1.804e-011   -10.713   -10.744    -0.031
Mg              8.241e-005
   Mg+2                  8.001e-005  6.062e-005    -4.097    -4.217    -0.121
   MgHCO3+               2.181e-006  2.030e-006    -5.661    -5.693    -0.031
   MgCO3                 2.057e-007  2.059e-007    -6.687    -6.686     0.000
   MgOH+                 6.272e-009  5.837e-009    -8.203    -8.234    -0.031
   MgSO4                 2.071e-009  2.073e-009    -8.684    -8.683     0.000
Mn(2)           2.164e-005
   Mn+2                  1.526e-005  1.145e-005    -4.817    -4.941    -0.125
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.137e-006  2.919e-006    -5.504    -5.535    -0.031
   MnOH+                 8.383e-009  7.802e-009    -8.077    -8.108    -0.031
   MnCl+                 4.600e-009  4.281e-009    -8.337    -8.368    -0.031
   MnSO4                 2.966e-010  2.969e-010    -9.528    -9.527     0.000
   MnCl2                 1.714e-013  1.716e-013   -12.766   -12.766     0.000
   MnCl3-                4.662e-018  4.339e-018   -17.331   -17.363    -0.031
   Mn(OH)3-              3.635e-018  3.383e-018   -17.440   -17.471    -0.031
Mn(3)           2.138e-035
   Mn+3                  2.138e-035  1.120e-035   -34.670   -34.951    -0.281
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.866   -81.991    -0.125
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.843   -95.874    -0.031
Na              2.181e-004
   Na+                   2.177e-004  2.028e-004    -3.662    -3.693    -0.031
   NaHCO3                3.260e-007  3.263e-007    -6.487    -6.486     0.000
   NaCO3-                1.444e-008  1.344e-008    -7.840    -7.872    -0.031
   NaSO4-                1.593e-010  1.482e-010    -9.798    -9.829    -0.031
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.384   -74.383     0.000
S(-2)           2.080e-004



   HS-                   1.204e-004  1.121e-004    -3.919    -3.950    -0.031
   H2S                   3.691e-005  3.695e-005    -4.433    -4.432     0.000
   Fe(HS)2               1.983e-005  1.985e-005    -4.703    -4.702     0.000
   S5-2                  9.679e-007  7.553e-007    -6.014    -6.122    -0.108
   S4-2                  5.697e-007  4.407e-007    -6.244    -6.356    -0.112
   S6-2                  4.968e-007  3.909e-007    -6.304    -6.408    -0.104
   Fe(HS)3-              2.603e-007  2.423e-007    -6.584    -6.616    -0.031
   AsS(OH)(HS)-          6.965e-008  6.482e-008    -7.157    -7.188    -0.031
   S-2                   4.785e-010  3.590e-010    -9.320    -9.445    -0.125
   S3-2                  2.027e-010  1.553e-010    -9.693    -9.809    -0.116
   S2-2                  1.159e-011  8.813e-012   -10.936   -11.055    -0.119
   As3S4(HS)2-           6.598e-019  6.141e-019   -18.181   -18.212    -0.031
S(6)            2.232e-007
   SO4-2                 1.935e-007  1.459e-007    -6.713    -6.836    -0.123
   CaSO4                 2.706e-008  2.709e-008    -7.568    -7.567     0.000
   MgSO4                 2.071e-009  2.073e-009    -8.684    -8.683     0.000
   MnSO4                 2.966e-010  2.969e-010    -9.528    -9.527     0.000
   NaSO4-                1.593e-010  1.482e-010    -9.798    -9.829    -0.031
   FeSO4                 4.595e-011  4.599e-011   -10.338   -10.337     0.000
   BaSO4                 2.959e-011  2.962e-011   -10.529   -10.528     0.000
   KSO4-                 1.938e-011  1.804e-011   -10.713   -10.744    -0.031
   HSO4-                 5.745e-013  5.347e-013   -12.241   -12.272    -0.031
   CaHSO4+               6.429e-015  5.983e-015   -14.192   -14.223    -0.031
   FeHSO4+               1.225e-017  1.140e-017   -16.912   -16.943    -0.031
   FeSO4+                9.214e-027  8.576e-027   -26.036   -26.067    -0.031
   Fe(SO4)2-             2.940e-032  2.737e-032   -31.532   -31.563    -0.031
   FeHSO4+2              1.154e-033  8.659e-034   -32.938   -33.063    -0.125

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.42  -19.80   -1.38  As2O3
Artinite         -8.64    0.96    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -55.03  -46.81    8.23  As2O5
As2S3(am)        -9.03  -53.93  -44.90  As2S3
As_native        -6.14  -18.67  -12.53  As
Ba3(AsO4)2      -13.55  -63.66  -50.11  Ba3(AsO4)2
Barite           -3.26  -13.23   -9.97  BaSO4
Birnessite      -27.85   15.75   43.60  MnO2
Bixbyite        -24.75  -25.36   -0.61  Mn2O3
Brucite          -6.21   10.63   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.67  -53.58  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.24   -2.62   -2.86  CH4
Claudetite      -18.46  -19.80   -1.34  As2O3
CO2(g)           -2.15   -3.62   -1.47  CO2
Dolomite         -1.06  -18.15  -17.09  CaMg(CO3)2
Dolomite(d)      -1.61  -18.15  -16.54  CaMg(CO3)2
Epsomite         -8.91  -11.05   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.40   -4.44   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.64   -2.28   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.63  -38.40  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.85   -9.00   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.44   -4.43   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.46   35.57   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.51  -37.48  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.27  -28.03   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -34.37  -44.20   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.49  -43.70   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.36  -42.64   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.98  -46.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.37   -2.28   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.64   -9.67   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -12.51   12.83   25.34  MnOOH
Melanterite     -10.38  -12.59   -2.21  FeSO4:7H2O
Mirabilite      -13.11  -14.22   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.70  -90.41   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.60  -59.31  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.73  -13.02    2.71  MnCl2:4H2O
MnS(Green)       -5.27   -1.47    3.80  MnS
MnSO4           -14.45  -11.78    2.67  MnSO4
Nahcolite        -5.69   -6.24   -0.55  NaHCO3
Natron          -11.52  -12.84   -1.31  Na2CO3:10H2O
Nesquehonite     -4.05   -9.67   -5.62  MgCO3:3H2O
Nsutite         -26.81   15.75   42.56  MnO2
O2(g)           -71.49  -74.38   -2.89  O2
Orpiment         -7.63  -53.93  -46.30  As2S3
Portlandite     -10.98   11.82   22.80  Ca(OH)2
Pyrite           10.68   -7.80  -18.48  FeS2
Pyrochroite      -5.29    9.91   15.20  Mn(OH)2
Pyrolusite      -25.63   15.75   41.38  MnO2
Realgar          -4.26  -24.20  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.26  -45.51  -20.25  FeAsO4:2H2O
Siderite         -0.31  -11.20  -10.89  FeCO3
Siderite(d)(3)   -0.75  -11.20  -10.45  FeCO3
Sulfur           -3.42  -18.44  -15.03  S
Thenardite      -14.04  -14.22   -0.18  Na2SO4
Thermonatrite   -12.96  -12.83    0.13  Na2CO3:H2O
Trona           -18.28  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.28  -11.84   -8.56  BaCO3

Reaction step 33.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.89   15.71   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.882e-002 -1.184e-003



Goethite             0.00   -1.00   -1.00   2.120e-003  2.094e-003 -2.596e-005
Manganite          -12.56   12.78   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.313e-003  2.313e-003
Siderite(d)(3)      -0.70  -11.15  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.30  -11.86   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.164e-005  Surface charge, eq

Hfo_s         
 1.047e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.675e-007       0.542  5.675e-007      -6.246
Hfo_sOHCa+2      4.423e-007       0.422  4.423e-007      -6.354
Hfo_sOFe+        2.768e-008       0.026  2.768e-008      -7.558
Hfo_sOH          4.886e-009       0.005  4.886e-009      -8.311
Hfo_sOH2+        3.896e-009       0.004  3.896e-009      -8.409
Hfo_sOHBa+2      5.677e-010       0.001  5.677e-010      -9.246
Hfo_sO-          1.404e-010       0.000  1.404e-010      -9.853

Hfo           
 2.164e-005  Surface charge, eq

Hfo_w         
 4.188e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          2.048e-005       0.489  2.048e-005      -4.689
Hfo_wOH2+        1.633e-005       0.390  1.633e-005      -4.787
Hfo_wOMn+        1.889e-006       0.045  1.889e-006      -5.724
Hfo_wOFe+        1.083e-006       0.026  1.083e-006      -5.966
Hfo_wOMg+        7.591e-007       0.018  7.591e-007      -6.120
Hfo_wOCa+        6.862e-007       0.016  6.862e-007      -6.164
Hfo_wO-          5.884e-007       0.014  5.884e-007      -6.230
Hfo_wOFeOH       7.125e-008       0.002  7.125e-008      -7.147
Hfo_wH2AsO3      6.526e-010       0.000  6.526e-010      -9.185
Hfo_wOHSO4-2     1.776e-011       0.000  1.776e-011     -10.751
Hfo_wOBa+        1.273e-011       0.000  1.273e-011     -10.895
Hfo_wSO4-        7.098e-012       0.000  7.098e-012     -11.149
Hfo_wOHAsO4-3    3.522e-017       0.000  3.522e-017     -16.453
Hfo_wHAsO4-      5.013e-019       0.000  5.013e-019     -18.300
Hfo_wH2AsO4      1.293e-020       0.000  1.293e-020     -19.888

Mno           
-1.323e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.578e-028       0.000  7.578e-028     -27.120
Mno_O3-2         6.719e-029       0.000  6.719e-029     -28.173
Mno_O3Ca         4.702e-029       0.000  4.702e-029     -28.328
Mno_O3HMn+       4.256e-030       0.000  4.256e-030     -29.371
Mno_O3Na-        1.442e-030       0.000  1.442e-030     -29.841
Mno_O3Mg         1.112e-030       0.000  1.112e-030     -29.954
Mno_O3H-         9.460e-031       0.000  9.460e-031     -30.024
Mno_O3Ba         4.105e-031       0.000  4.105e-031     -30.387
Mno_O3HCa+       2.304e-031       0.000  2.304e-031     -30.638
Mno_O3HMg+       3.690e-033       0.000  3.690e-033     -32.433
Mno_O3HBa+       3.597e-033       0.000  3.597e-033     -32.444
Mno_O3HNa        1.895e-033       0.000  1.895e-033     -32.722
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        2.829e-041       0.000  2.829e-041     -40.548



Mno_O3H3Cl       7.143e-044       0.000  7.143e-044     -43.146

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.981e-008  6.981e-008
Ba               5.529e-007  5.529e-007
C                6.038e-003  6.038e-003
Ca               1.336e-003  1.336e-003
Cl               9.873e-005  9.873e-005
Fe               2.540e-005  2.540e-005
K                1.893e-005  1.893e-005
Mg               8.250e-005  8.250e-005
Mn               2.264e-005  2.264e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.388      Charge balance
                                       pe  =  -4.460      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.641e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.435e-003
                       Total CO2 (mol/kg)  =  3.531e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.636e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.60
                               Iterations  =  40
                                  Total H  = 1.110261e+002
                                  Total O  = 5.551662e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.634e-007  2.448e-007    -6.579    -6.611    -0.032
   H+                    4.370e-008  4.089e-008    -7.360    -7.388    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.981e-008
   AsS(OH)(HS)-          6.968e-008  6.476e-008    -7.157    -7.189    -0.032
   H3AsO3                1.238e-010  1.240e-010    -9.907    -9.907     0.000
   H2AsO3-               2.309e-012  2.146e-012   -11.636   -11.668    -0.032
   H4AsO3+               2.702e-018  2.511e-018   -17.568   -17.600    -0.032
   As3S4(HS)2-           7.747e-019  7.201e-019   -18.111   -18.143    -0.032
   HAsO3-2               1.404e-019  1.047e-019   -18.853   -18.980    -0.127
   AsO3-3                9.874e-028  5.111e-028   -27.005   -27.291    -0.286
As(5)           1.633e-018
   HAsO4-2               1.107e-018  8.263e-019   -17.956   -18.083    -0.127
   H2AsO4-               5.254e-019  4.883e-019   -18.280   -18.311    -0.032
   AsO4-3                8.740e-023  4.524e-023   -22.058   -22.344    -0.286
   H3AsO4                3.980e-024  3.984e-024   -23.400   -23.400     0.000
Ba              5.529e-007
   Ba+2                  5.398e-007  4.028e-007    -6.268    -6.395    -0.127
   BaHCO3+               1.237e-008  1.150e-008    -7.908    -7.939    -0.032
   BaCO3                 7.099e-010  7.107e-010    -9.149    -9.148     0.000
   BaSO4                 2.837e-011  2.840e-011   -10.547   -10.547     0.000
   BaOH+                 3.591e-013  3.338e-013   -12.445   -12.477    -0.032
C(-4)           2.507e-003
   CH4                   2.507e-003  2.509e-003    -2.601    -2.600     0.000
C(4)            3.531e-003
   HCO3-                 3.198e-003  2.978e-003    -2.495    -2.526    -0.031
   CO2                   2.735e-004  2.738e-004    -3.563    -3.563     0.000
   CaHCO3+               3.963e-005  3.684e-005    -4.402    -4.434    -0.032



   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.542e-006  3.415e-006    -5.343    -5.467    -0.124
   MnHCO3+               3.406e-006  3.166e-006    -5.468    -5.500    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.262e-006  2.102e-006    -5.646    -5.677    -0.032
   FeHCO3+               6.613e-007  6.147e-007    -6.180    -6.211    -0.032
   NaHCO3                3.387e-007  3.391e-007    -6.470    -6.470     0.000
   MgCO3                 1.964e-007  1.966e-007    -6.707    -6.706     0.000
   FeCO3                 1.689e-007  1.691e-007    -6.772    -6.772     0.000
   NaCO3-                1.385e-008  1.288e-008    -7.858    -7.890    -0.032
   BaHCO3+               1.237e-008  1.150e-008    -7.908    -7.939    -0.032
   BaCO3                 7.099e-010  7.107e-010    -9.149    -9.148     0.000
Ca              1.336e-003
   Ca+2                  1.291e-003  9.700e-004    -2.889    -3.013    -0.124
   CaHCO3+               3.963e-005  3.684e-005    -4.402    -4.434    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.720e-008  2.722e-008    -7.565    -7.565     0.000
   CaOH+                 4.235e-009  3.937e-009    -8.373    -8.405    -0.032
   CaHSO4+               7.016e-015  6.521e-015   -14.154   -14.186    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.169e-005    -4.006    -4.038    -0.032
   MnCl+                 4.794e-009  4.456e-009    -8.319    -8.351    -0.032
   FeCl+                 2.811e-010  2.613e-010    -9.551    -9.583    -0.032
   MnCl2                 1.781e-013  1.783e-013   -12.749   -12.749     0.000
   MnCl3-                4.845e-018  4.503e-018   -17.315   -17.346    -0.032
   FeCl+2                2.537e-026  1.893e-026   -25.596   -25.723    -0.127
   FeCl2+                8.343e-030  7.754e-030   -29.079   -29.110    -0.032
   FeCl3                 7.102e-035  7.109e-035   -34.149   -34.148     0.000
Fe(2)           2.540e-005
   Fe(HS)2               2.151e-005  2.153e-005    -4.667    -4.667     0.000
   Fe+2                  2.766e-006  2.064e-006    -5.558    -5.685    -0.127
   FeHCO3+               6.613e-007  6.147e-007    -6.180    -6.211    -0.032
   Fe(HS)3-              2.729e-007  2.536e-007    -6.564    -6.596    -0.032
   FeCO3                 1.689e-007  1.691e-007    -6.772    -6.772     0.000
   FeOH+                 1.718e-008  1.596e-008    -7.765    -7.797    -0.032
   FeCl+                 2.811e-010  2.613e-010    -9.551    -9.583    -0.032
   FeSO4                 5.158e-011  5.164e-011   -10.287   -10.287     0.000
   Fe(OH)2               3.319e-012  3.323e-012   -11.479   -11.479     0.000
   Fe(OH)3-              3.248e-015  3.019e-015   -14.488   -14.520    -0.032
   FeHSO4+               1.493e-017  1.388e-017   -16.826   -16.858    -0.032
Fe(3)           3.758e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.405e-015  8.742e-015   -14.027   -14.058    -0.032
   Fe(OH)4-              6.608e-016  6.142e-016   -15.180   -15.212    -0.032
   FeOH+2                1.447e-018  1.080e-018   -17.840   -17.967    -0.127
   Fe+3                  1.321e-023  6.838e-024   -22.879   -23.165    -0.286
   FeCl+2                2.537e-026  1.893e-026   -25.596   -25.723    -0.127
   FeSO4+                1.135e-026  1.055e-026   -25.945   -25.977    -0.032
   FeCl2+                8.343e-030  7.754e-030   -29.079   -29.110    -0.032
   Fe(SO4)2-             3.492e-032  3.246e-032   -31.457   -31.489    -0.032
   FeHSO4+2              1.547e-033  1.155e-033   -32.810   -32.938    -0.127
   Fe2(OH)2+4            1.011e-034  3.137e-035   -33.995   -34.504    -0.508
   FeCl3                 7.102e-035  7.109e-035   -34.149   -34.148     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.448   -46.242    -0.794
H(0)            1.966e-009
   H2                    9.828e-010  9.839e-010    -9.008    -9.007     0.000
K               1.893e-005
   K+                    1.893e-005  1.758e-005    -4.723    -4.755    -0.032
   KSO4-                 1.869e-011  1.737e-011   -10.728   -10.760    -0.032
Mg              8.250e-005
   Mg+2                  8.003e-005  6.034e-005    -4.097    -4.219    -0.123
   MgHCO3+               2.262e-006  2.102e-006    -5.646    -5.677    -0.032
   MgCO3                 1.964e-007  1.966e-007    -6.707    -6.706     0.000
   MgOH+                 5.764e-009  5.357e-009    -8.239    -8.271    -0.032
   MgSO4                 1.988e-009  1.990e-009    -8.702    -8.701     0.000
Mn(2)           2.264e-005
   Mn+2                  1.598e-005  1.193e-005    -4.796    -4.923    -0.127



   MnHCO3+               3.406e-006  3.166e-006    -5.468    -5.500    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 8.067e-009  7.498e-009    -8.093    -8.125    -0.032
   MnCl+                 4.794e-009  4.456e-009    -8.319    -8.351    -0.032
   MnSO4                 2.981e-010  2.984e-010    -9.526    -9.525     0.000
   MnCl2                 1.781e-013  1.783e-013   -12.749   -12.749     0.000
   MnCl3-                4.845e-018  4.503e-018   -17.315   -17.346    -0.032
   Mn(OH)3-              2.974e-018  2.765e-018   -17.527   -17.558    -0.032
Mn(3)           2.470e-035
   Mn+3                  2.470e-035  1.279e-035   -34.607   -34.893    -0.286
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.969   -82.096    -0.127
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.908   -95.940    -0.032
Na              2.181e-004
   Na+                   2.177e-004  2.025e-004    -3.662    -3.694    -0.031
   NaHCO3                3.387e-007  3.391e-007    -6.470    -6.470     0.000
   NaCO3-                1.385e-008  1.288e-008    -7.858    -7.890    -0.032
   NaSO4-                1.536e-010  1.428e-010    -9.814    -9.845    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.366   -74.366     0.000
S(-2)           2.080e-004
   HS-                   1.164e-004  1.082e-004    -3.934    -3.966    -0.032
   H2S                   3.863e-005  3.867e-005    -4.413    -4.413     0.000
   Fe(HS)2               2.151e-005  2.153e-005    -4.667    -4.667     0.000
   S5-2                  8.649e-007  6.723e-007    -6.063    -6.172    -0.109
   S4-2                  5.093e-007  3.922e-007    -6.293    -6.406    -0.113
   S6-2                  4.439e-007  3.480e-007    -6.353    -6.458    -0.106
   Fe(HS)3-              2.729e-007  2.536e-007    -6.564    -6.596    -0.032
   AsS(OH)(HS)-          6.968e-008  6.476e-008    -7.157    -7.189    -0.032
   S-2                   4.282e-010  3.196e-010    -9.368    -9.495    -0.127
   S3-2                  1.812e-010  1.382e-010    -9.742    -9.859    -0.118
   S2-2                  1.037e-011  7.844e-012   -10.984   -11.105    -0.121
   As3S4(HS)2-           7.747e-019  7.201e-019   -18.111   -18.143    -0.032
S(6)            2.173e-007
   SO4-2                 1.876e-007  1.407e-007    -6.727    -6.852    -0.125
   CaSO4                 2.720e-008  2.722e-008    -7.565    -7.565     0.000
   MgSO4                 1.988e-009  1.990e-009    -8.702    -8.701     0.000
   MnSO4                 2.981e-010  2.984e-010    -9.526    -9.525     0.000
   NaSO4-                1.536e-010  1.428e-010    -9.814    -9.845    -0.032
   FeSO4                 5.158e-011  5.164e-011   -10.287   -10.287     0.000
   BaSO4                 2.837e-011  2.840e-011   -10.547   -10.547     0.000
   KSO4-                 1.869e-011  1.737e-011   -10.728   -10.760    -0.032
   HSO4-                 6.017e-013  5.592e-013   -12.221   -12.252    -0.032
   CaHSO4+               7.016e-015  6.521e-015   -14.154   -14.186    -0.032
   FeHSO4+               1.493e-017  1.388e-017   -16.826   -16.858    -0.032
   FeSO4+                1.135e-026  1.055e-026   -25.945   -25.977    -0.032
   Fe(SO4)2-             3.492e-032  3.246e-032   -31.457   -31.489    -0.032
   FeHSO4+2              1.547e-033  1.155e-033   -32.810   -32.938    -0.127

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.50   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.43  -19.81   -1.38  As2O3
Artinite         -8.73    0.87    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -55.03  -46.80    8.23  As2O5
As2S3(am)        -8.98  -53.88  -44.90  As2S3
As_native        -6.16  -18.69  -12.53  As
Ba3(AsO4)2      -13.76  -63.87  -50.11  Ba3(AsO4)2
Barite           -3.28  -13.25   -9.97  BaSO4
Birnessite      -27.89   15.71   43.60  MnO2
Bixbyite        -24.85  -25.46   -0.61  Mn2O3
Brucite          -6.28   10.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.82  -53.73  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.26   -2.60   -2.86  CH4
Claudetite      -18.47  -19.81   -1.34  As2O3
CO2(g)           -2.09   -3.56   -1.47  CO2
Dolomite         -1.08  -18.17  -17.09  CaMg(CO3)2
Dolomite(d)      -1.63  -18.17  -16.54  CaMg(CO3)2
Epsomite         -8.93  -11.07   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.39   -4.43   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.65   -2.26   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.71  -38.33  -45.03  Fe3S4
Gypsum           -5.28   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.86   -9.01   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.42   -4.41   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.61   35.42   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.57  -37.54  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.42  -28.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.29  -44.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.41  -43.62   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.28  -42.56   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.87  -46.26   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.39   -2.26   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.69   -8.03  MgCO3
Magnetite         3.35    7.09    3.74  Fe3O4
Manganite       -12.56   12.78   25.34  MnOOH
Melanterite     -10.33  -12.54   -2.21  FeSO4:7H2O
Mirabilite      -13.13  -14.24   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.63  -90.34   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.75  -59.46  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.71  -13.00    2.71  MnCl2:4H2O
MnS(Green)       -5.30   -1.50    3.80  MnS
MnSO4           -14.44  -11.78    2.67  MnSO4
Nahcolite        -5.67   -6.22   -0.55  NaHCO3
Natron          -11.54  -12.85   -1.31  Na2CO3:10H2O
Nesquehonite     -4.07   -9.69   -5.62  MgCO3:3H2O
Nsutite         -26.85   15.71   42.56  MnO2
O2(g)           -71.47  -74.37   -2.89  O2
Orpiment         -7.58  -53.88  -46.30  As2S3
Portlandite     -11.04   11.76   22.80  Ca(OH)2
Pyrite           10.72   -7.76  -18.48  FeS2
Pyrochroite      -5.35    9.85   15.20  Mn(OH)2
Pyrolusite      -25.67   15.71   41.38  MnO2
Realgar          -4.25  -24.19  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.26  -45.51  -20.25  FeAsO4:2H2O
Siderite         -0.26  -11.15  -10.89  FeCO3
Siderite(d)(3)   -0.70  -11.15  -10.45  FeCO3
Sulfur           -3.39  -18.42  -15.03  S
Thenardite      -14.06  -14.24   -0.18  Na2SO4
Thermonatrite   -12.98  -12.85    0.13  Na2CO3:H2O
Trona           -18.28  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.30  -11.86   -8.56  BaCO3

Reaction step 34.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 6.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.93   15.67   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.876e-002 -1.244e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.092e-003 -2.819e-005
Manganite          -12.60   12.74   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.313e-003  2.313e-003
Siderite(d)(3)      -0.66  -11.11  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.32  -11.88   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.230e-005  Surface charge, eq

Hfo_s         
 1.046e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.468e-007       0.523  5.468e-007      -6.262
Hfo_sOHCa+2      4.597e-007       0.440  4.597e-007      -6.338
Hfo_sOFe+        2.958e-008       0.028  2.958e-008      -7.529
Hfo_sOH          4.887e-009       0.005  4.887e-009      -8.311
Hfo_sOH2+        4.202e-009       0.004  4.202e-009      -8.377
Hfo_sOHBa+2      5.645e-010       0.001  5.645e-010      -9.248
Hfo_sO-          1.302e-010       0.000  1.302e-010      -9.885

Hfo           
 2.230e-005  Surface charge, eq

Hfo_w         
 4.184e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.990e-005       0.476  1.990e-005      -4.701
Hfo_wOH2+        1.712e-005       0.409  1.712e-005      -4.767
Hfo_wOMn+        1.769e-006       0.042  1.769e-006      -5.752
Hfo_wOFe+        1.125e-006       0.027  1.125e-006      -5.949
Hfo_wOMg+        6.809e-007       0.016  6.809e-007      -6.167
Hfo_wOCa+        6.426e-007       0.015  6.426e-007      -6.192
Hfo_wO-          5.303e-007       0.013  5.303e-007      -6.276
Hfo_wOFeOH       6.862e-008       0.002  6.862e-008      -7.164
Hfo_wH2AsO3      6.305e-010       0.000  6.305e-010      -9.200
Hfo_wOHSO4-2     1.664e-011       0.000  1.664e-011     -10.779
Hfo_wOBa+        1.140e-011       0.000  1.140e-011     -10.943
Hfo_wSO4-        7.171e-012       0.000  7.171e-012     -11.144
Hfo_wOHAsO4-3    2.762e-017       0.000  2.762e-017     -16.559
Hfo_wHAsO4-      4.573e-019       0.000  4.573e-019     -18.340
Hfo_wH2AsO4      1.273e-020       0.000  1.273e-020     -19.895



Mno           
-1.133e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.769e-028       0.000  6.769e-028     -27.169
Mno_O3-2         5.776e-029       0.000  5.776e-029     -28.238
Mno_O3Ca         4.200e-029       0.000  4.200e-029     -28.377
Mno_O3HMn+       4.100e-030       0.000  4.100e-030     -29.387
Mno_O3Na-        1.238e-030       0.000  1.238e-030     -29.907
Mno_O3Mg         9.516e-031       0.000  9.516e-031     -30.022
Mno_O3H-         8.770e-031       0.000  8.770e-031     -30.057
Mno_O3Ba         3.508e-031       0.000  3.508e-031     -30.455
Mno_O3HCa+       2.220e-031       0.000  2.220e-031     -30.654
Mno_O3HMg+       3.406e-033       0.000  3.406e-033     -32.468
Mno_O3HBa+       3.316e-033       0.000  3.316e-033     -32.479
Mno_O3HNa        1.754e-033       0.000  1.754e-033     -32.756
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.051e-041       0.000  3.051e-041     -40.516
Mno_O3H3Cl       7.695e-044       0.000  7.695e-044     -43.114

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.983e-008  6.983e-008
Ba               5.529e-007  5.529e-007
C                6.299e-003  6.299e-003
Ca               1.396e-003  1.396e-003
Cl               9.873e-005  9.873e-005
Fe               2.759e-005  2.759e-005
K                1.893e-005  1.893e-005
Mg               8.258e-005  8.258e-005
Mn               2.362e-005  2.362e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.356      Charge balance
                                       pe  =  -4.423      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.819e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.563e-003
                       Total CO2 (mol/kg)  =  3.693e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.643e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.41
                               Iterations  =  41
                                  Total H  = 1.110265e+002
                                  Total O  = 5.551701e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.445e-007  2.270e-007    -6.612    -6.644    -0.032
   H+                    4.718e-008  4.410e-008    -7.326    -7.356    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.983e-008
   AsS(OH)(HS)-          6.970e-008  6.470e-008    -7.157    -7.189    -0.032
   H3AsO3                1.231e-010  1.232e-010    -9.910    -9.909     0.000



   H2AsO3-               2.131e-012  1.978e-012   -11.671   -11.704    -0.032
   H4AsO3+               2.900e-018  2.692e-018   -17.538   -17.570    -0.032
   As3S4(HS)2-           8.999e-019  8.354e-019   -18.046   -18.078    -0.032
   HAsO3-2               1.205e-019  8.949e-020   -18.919   -19.048    -0.129
   AsO3-3                7.911e-028  4.049e-028   -27.102   -27.393    -0.291
As(5)           1.462e-018
   HAsO4-2               9.685e-019  7.191e-019   -18.014   -18.143    -0.129
   H2AsO4-               4.938e-019  4.584e-019   -18.306   -18.339    -0.032
   AsO4-3                7.133e-023  3.650e-023   -22.147   -22.438    -0.291
   H3AsO4                4.029e-024  4.034e-024   -23.395   -23.394     0.000
Ba              5.529e-007
   Ba+2                  5.394e-007  4.005e-007    -6.268    -6.397    -0.129
   BaHCO3+               1.278e-008  1.186e-008    -7.893    -7.926    -0.032
   BaCO3                 6.792e-010  6.800e-010    -9.168    -9.168     0.000
   BaSO4                 2.718e-011  2.721e-011   -10.566   -10.565     0.000
   BaOH+                 3.314e-013  3.077e-013   -12.480   -12.512    -0.032
C(-4)           2.606e-003
   CH4                   2.606e-003  2.609e-003    -2.584    -2.584     0.000
C(4)            3.693e-003
   HCO3-                 3.323e-003  3.090e-003    -2.478    -2.510    -0.031
   CO2                   3.061e-004  3.065e-004    -3.514    -3.514     0.000
   CaHCO3+               4.280e-005  3.973e-005    -4.369    -4.401    -0.032
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.392e-006  3.286e-006    -5.357    -5.483    -0.126
   MnHCO3+               3.678e-006  3.414e-006    -5.434    -5.467    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.340e-006  2.172e-006    -5.631    -5.663    -0.032
   FeHCO3+               7.922e-007  7.354e-007    -6.101    -6.133    -0.032
   NaHCO3                3.511e-007  3.515e-007    -6.455    -6.454     0.000
   MgCO3                 1.881e-007  1.884e-007    -6.725    -6.725     0.000
   FeCO3                 1.874e-007  1.876e-007    -6.727    -6.727     0.000
   NaCO3-                1.333e-008  1.238e-008    -7.875    -7.907    -0.032
   BaHCO3+               1.278e-008  1.186e-008    -7.893    -7.926    -0.032
   BaCO3                 6.792e-010  6.800e-010    -9.168    -9.168     0.000
Ca              1.396e-003
   Ca+2                  1.348e-003  1.008e-003    -2.870    -2.997    -0.126
   CaHCO3+               4.280e-005  3.973e-005    -4.369    -4.401    -0.032
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.723e-008  2.726e-008    -7.565    -7.564     0.000
   CaOH+                 4.086e-009  3.793e-009    -8.389    -8.421    -0.032
   CaHSO4+               7.588e-015  7.044e-015   -14.120   -14.152    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.157e-005    -4.006    -4.038    -0.033
   MnCl+                 4.981e-009  4.624e-009    -8.303    -8.335    -0.032
   FeCl+                 3.240e-010  3.008e-010    -9.489    -9.522    -0.032
   MnCl2                 1.846e-013  1.848e-013   -12.734   -12.733     0.000
   MnCl3-                5.022e-018  4.661e-018   -17.299   -17.331    -0.032
   FeCl+2                3.195e-026  2.373e-026   -25.495   -25.625    -0.129
   FeCl2+                1.045e-029  9.704e-030   -28.981   -29.013    -0.032
   FeCl3                 8.876e-035  8.886e-035   -34.052   -34.051     0.000
Fe(2)           2.759e-005
   Fe(HS)2               2.310e-005  2.313e-005    -4.636    -4.636     0.000
   Fe+2                  3.205e-006  2.380e-006    -5.494    -5.624    -0.129
   FeHCO3+               7.922e-007  7.354e-007    -6.101    -6.133    -0.032
   Fe(HS)3-              2.834e-007  2.630e-007    -6.548    -6.580    -0.032
   FeCO3                 1.874e-007  1.876e-007    -6.727    -6.727     0.000
   FeOH+                 1.838e-008  1.706e-008    -7.736    -7.768    -0.032
   FeCl+                 3.240e-010  3.008e-010    -9.489    -9.522    -0.032
   FeSO4                 5.730e-011  5.736e-011   -10.242   -10.241     0.000
   Fe(OH)2               3.288e-012  3.292e-012   -11.483   -11.483     0.000
   Fe(OH)3-              2.987e-015  2.773e-015   -14.525   -14.557    -0.032
   FeHSO4+               1.791e-017  1.663e-017   -16.747   -16.779    -0.032
Fe(3)           3.828e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              1.016e-014  9.429e-015   -13.993   -14.026    -0.032
   Fe(OH)4-              6.134e-016  5.694e-016   -15.212   -15.245    -0.032
   FeOH+2                1.691e-018  1.256e-018   -17.772   -17.901    -0.129



   Fe+3                  1.677e-023  8.580e-024   -22.776   -23.067    -0.291
   FeCl+2                3.195e-026  2.373e-026   -25.495   -25.625    -0.129
   FeSO4+                1.374e-026  1.275e-026   -25.862   -25.894    -0.032
   FeCl2+                1.045e-029  9.704e-030   -28.981   -29.013    -0.032
   Fe(SO4)2-             4.074e-032  3.782e-032   -31.390   -31.422    -0.032
   FeHSO4+2              2.028e-033  1.506e-033   -32.693   -32.822    -0.129
   Fe2(OH)2+4            1.397e-034  4.245e-035   -33.855   -34.372    -0.517
   FeCl3                 8.876e-035  8.886e-035   -34.052   -34.051     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.269   -46.078    -0.808
H(0)            1.930e-009
   H2                    9.648e-010  9.659e-010    -9.016    -9.015     0.000
K               1.893e-005
   K+                    1.893e-005  1.755e-005    -4.723    -4.756    -0.033
   KSO4-                 1.801e-011  1.672e-011   -10.744   -10.777    -0.032
Mg              8.258e-005
   Mg+2                  8.004e-005  6.006e-005    -4.097    -4.221    -0.125
   MgHCO3+               2.340e-006  2.172e-006    -5.631    -5.663    -0.032
   MgCO3                 1.881e-007  1.884e-007    -6.725    -6.725     0.000
   MgOH+                 5.326e-009  4.944e-009    -8.274    -8.306    -0.032
   MgSO4                 1.907e-009  1.909e-009    -8.720    -8.719     0.000
Mn(2)           2.362e-005
   Mn+2                  1.669e-005  1.240e-005    -4.777    -4.907    -0.129
   MnHCO3+               3.678e-006  3.414e-006    -5.434    -5.467    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.782e-009  7.224e-009    -8.109    -8.141    -0.032
   MnCl+                 4.981e-009  4.624e-009    -8.303    -8.335    -0.032
   MnSO4                 2.985e-010  2.988e-010    -9.525    -9.525     0.000
   MnCl2                 1.846e-013  1.848e-013   -12.734   -12.733     0.000
   MnCl3-                5.022e-018  4.661e-018   -17.299   -17.331    -0.032
   Mn(OH)3-              2.466e-018  2.290e-018   -17.608   -17.640    -0.032
Mn(3)           2.826e-035
   Mn+3                  2.826e-035  1.446e-035   -34.549   -34.840    -0.291
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.065   -82.195    -0.129
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.969   -96.002    -0.032
Na              2.181e-004
   Na+                   2.177e-004  2.022e-004    -3.662    -3.694    -0.032
   NaHCO3                3.511e-007  3.515e-007    -6.455    -6.454     0.000
   NaCO3-                1.333e-008  1.238e-008    -7.875    -7.907    -0.032
   NaSO4-                1.480e-010  1.374e-010    -9.830    -9.862    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.350   -74.350     0.000
S(-2)           2.080e-004
   HS-                   1.125e-004  1.044e-004    -3.949    -3.981    -0.032
   H2S                   4.022e-005  4.027e-005    -4.396    -4.395     0.000
   Fe(HS)2               2.310e-005  2.313e-005    -4.636    -4.636     0.000
   S5-2                  7.770e-007  6.017e-007    -6.110    -6.221    -0.111
   S4-2                  4.577e-007  3.511e-007    -6.339    -6.455    -0.115
   S6-2                  3.987e-007  3.114e-007    -6.399    -6.507    -0.107
   Fe(HS)3-              2.834e-007  2.630e-007    -6.548    -6.580    -0.032
   AsS(OH)(HS)-          6.970e-008  6.470e-008    -7.157    -7.189    -0.032
   S-2                   3.852e-010  2.860e-010    -9.414    -9.544    -0.129
   S3-2                  1.629e-010  1.237e-010    -9.788    -9.908    -0.120
   S2-2                  9.323e-012  7.021e-012   -11.030   -11.154    -0.123
   As3S4(HS)2-           8.999e-019  8.354e-019   -18.046   -18.078    -0.032
S(6)            2.114e-007
   SO4-2                 1.817e-007  1.356e-007    -6.741    -6.868    -0.127
   CaSO4                 2.723e-008  2.726e-008    -7.565    -7.564     0.000
   MgSO4                 1.907e-009  1.909e-009    -8.720    -8.719     0.000
   MnSO4                 2.985e-010  2.988e-010    -9.525    -9.525     0.000
   NaSO4-                1.480e-010  1.374e-010    -9.830    -9.862    -0.032
   FeSO4                 5.730e-011  5.736e-011   -10.242   -10.241     0.000
   BaSO4                 2.718e-011  2.721e-011   -10.566   -10.565     0.000
   KSO4-                 1.801e-011  1.672e-011   -10.744   -10.777    -0.032
   HSO4-                 6.262e-013  5.812e-013   -12.203   -12.236    -0.032
   CaHSO4+               7.588e-015  7.044e-015   -14.120   -14.152    -0.032



   FeHSO4+               1.791e-017  1.663e-017   -16.747   -16.779    -0.032
   FeSO4+                1.374e-026  1.275e-026   -25.862   -25.894    -0.032
   Fe(SO4)2-             4.074e-032  3.782e-032   -31.390   -31.422    -0.032
   FeHSO4+2              2.028e-033  1.506e-033   -32.693   -32.822    -0.129

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.50   -9.86   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.44  -19.82   -1.38  As2O3
Artinite         -8.82    0.78    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -55.02  -46.79    8.23  As2O5
As2S3(am)        -8.93  -53.83  -44.90  As2S3
As_native        -6.17  -18.71  -12.53  As
Ba3(AsO4)2      -13.96  -64.07  -50.11  Ba3(AsO4)2
Barite           -3.29  -13.27   -9.97  BaSO4
Birnessite      -27.93   15.67   43.60  MnO2
Bixbyite        -24.94  -25.55   -0.61  Mn2O3
Brucite          -6.35   10.49   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.96  -53.87  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.28   -2.58   -2.86  CH4
Claudetite      -18.48  -19.82   -1.34  As2O3
CO2(g)           -2.05   -3.51   -1.47  CO2
Dolomite         -1.09  -18.18  -17.09  CaMg(CO3)2
Dolomite(d)      -1.64  -18.18  -16.54  CaMg(CO3)2
Epsomite         -8.95  -11.09   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.38   -4.42   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.67   -2.25   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.78  -38.26  -45.03  Fe3S4
Gypsum           -5.28   -9.86   -4.58  CaSO4:2H2O
H2(g)            -5.87   -9.02   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.40   -4.40   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.75   35.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.63  -37.59  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.57  -28.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.22  -44.05   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.35  -43.56   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.22  -42.50   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.77  -46.16   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.40   -2.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.68   -9.70   -8.03  MgCO3
Magnetite         3.35    7.09    3.74  Fe3O4
Manganite       -12.60   12.74   25.34  MnOOH
Melanterite     -10.28  -12.49   -2.21  FeSO4:7H2O
Mirabilite      -13.14  -14.26   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.57  -90.28   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.89  -59.60  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.69  -12.98    2.71  MnCl2:4H2O
MnS(Green)       -5.33   -1.53    3.80  MnS
MnSO4           -14.44  -11.77    2.67  MnSO4
Nahcolite        -5.66   -6.20   -0.55  NaHCO3
Natron          -11.56  -12.87   -1.31  Na2CO3:10H2O
Nesquehonite     -4.08   -9.70   -5.62  MgCO3:3H2O
Nsutite         -26.89   15.67   42.56  MnO2
O2(g)           -71.46  -74.35   -2.89  O2
Orpiment         -7.53  -53.83  -46.30  As2S3
Portlandite     -11.09   11.71   22.80  Ca(OH)2



Pyrite           10.76   -7.72  -18.48  FeS2
Pyrochroite      -5.40    9.80   15.20  Mn(OH)2
Pyrolusite      -25.71   15.67   41.38  MnO2
Realgar          -4.23  -24.18  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.26  -45.50  -20.25  FeAsO4:2H2O
Siderite         -0.22  -11.11  -10.89  FeCO3
Siderite(d)(3)   -0.66  -11.11  -10.45  FeCO3
Sulfur           -3.36  -18.39  -15.03  S
Thenardite      -14.08  -14.26   -0.18  Na2SO4
Thermonatrite   -13.00  -12.87    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.32  -11.88   -8.56  BaCO3

Reaction step 35.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.97   15.63   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.870e-002 -1.303e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.090e-003 -3.039e-005
Manganite          -12.65   12.69   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.312e-003  2.312e-003
Siderite(d)(3)      -0.61  -11.06  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.34  -11.90   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.293e-005  Surface charge, eq

Hfo_s         
 1.045e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.274e-007       0.505  5.274e-007      -6.278
Hfo_sOHCa+2      4.759e-007       0.456  4.759e-007      -6.322
Hfo_sOFe+        3.145e-008       0.030  3.145e-008      -7.502
Hfo_sOH          4.881e-009       0.005  4.881e-009      -8.311
Hfo_sOH2+        4.505e-009       0.004  4.505e-009      -8.346
Hfo_sOHBa+2      5.607e-010       0.001  5.607e-010      -9.251
Hfo_sO-          1.211e-010       0.000  1.211e-010      -9.917



Hfo           
 2.293e-005  Surface charge, eq

Hfo_w         
 4.179e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.935e-005       0.463  1.935e-005      -4.713
Hfo_wOH2+        1.786e-005       0.427  1.786e-005      -4.748
Hfo_wOMn+        1.660e-006       0.040  1.660e-006      -5.780
Hfo_wOFe+        1.163e-006       0.028  1.163e-006      -5.934
Hfo_wOMg+        6.138e-007       0.015  6.138e-007      -6.212
Hfo_wOCa+        6.031e-007       0.014  6.031e-007      -6.220
Hfo_wO-          4.801e-007       0.011  4.801e-007      -6.319
Hfo_wOFeOH       6.613e-008       0.002  6.613e-008      -7.180
Hfo_wH2AsO3      6.116e-010       0.000  6.116e-010      -9.214
Hfo_wOHSO4-2     1.558e-011       0.000  1.558e-011     -10.808
Hfo_wOBa+        1.027e-011       0.000  1.027e-011     -10.988
Hfo_wSO4-        7.207e-012       0.000  7.207e-012     -11.142
Hfo_wOHAsO4-3    2.204e-017       0.000  2.204e-017     -16.657
Hfo_wHAsO4-      4.204e-019       0.000  4.204e-019     -18.376
Hfo_wH2AsO4      1.256e-020       0.000  1.256e-020     -19.901

Mno           
-9.796e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.089e-028       0.000  6.089e-028     -27.215
Mno_O3-2         5.013e-029       0.000  5.013e-029     -28.300
Mno_O3Ca         3.778e-029       0.000  3.778e-029     -28.423
Mno_O3HMn+       3.959e-030       0.000  3.959e-030     -29.402
Mno_O3Na-        1.073e-030       0.000  1.073e-030     -29.969
Mno_O3Mg         8.221e-031       0.000  8.221e-031     -30.085
Mno_O3H-         8.170e-031       0.000  8.170e-031     -30.088
Mno_O3Ba         3.028e-031       0.000  3.028e-031     -30.519
Mno_O3HCa+       2.143e-031       0.000  2.143e-031     -30.669
Mno_O3HMg+       3.158e-033       0.000  3.158e-033     -32.501
Mno_O3HBa+       3.072e-033       0.000  3.072e-033     -32.513
Mno_O3HNa        1.632e-033       0.000  1.632e-033     -32.787
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.275e-041       0.000  3.275e-041     -40.485
Mno_O3H3Cl       8.250e-044       0.000  8.250e-044     -43.084

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.985e-008  6.985e-008
Ba               5.529e-007  5.529e-007
C                6.558e-003  6.558e-003
Ca               1.455e-003  1.455e-003
Cl               9.873e-005  9.873e-005
Fe               2.975e-005  2.975e-005
K                1.893e-005  1.893e-005
Mg               8.264e-005  8.264e-005
Mn               2.459e-005  2.459e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.325      Charge balance
                                       pe  =  -4.389      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  4.994e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.688e-003
                       Total CO2 (mol/kg)  =  3.853e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.649e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.24
                               Iterations  =  31
                                  Total H  = 1.110269e+002
                                  Total O  = 5.551739e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.280e-007  2.114e-007    -6.642    -6.675    -0.033
   H+                    5.070e-008  4.734e-008    -7.295    -7.325    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           6.985e-008
   AsS(OH)(HS)-          6.972e-008  6.464e-008    -7.157    -7.189    -0.033
   H3AsO3                1.228e-010  1.230e-010    -9.911    -9.910     0.000
   H2AsO3-               1.983e-012  1.839e-012   -11.703   -11.735    -0.033
   H4AsO3+               3.111e-018  2.884e-018   -17.507   -17.540    -0.033
   As3S4(HS)2-           1.035e-018  9.599e-019   -17.985   -18.018    -0.033
   HAsO3-2               1.049e-019  7.751e-020   -18.979   -19.111    -0.131
   AsO3-3                6.453e-028  3.267e-028   -27.190   -27.486    -0.296
As(5)           1.325e-018
   HAsO4-2               8.574e-019  6.335e-019   -18.067   -18.198    -0.131
   H2AsO4-               4.676e-019  4.335e-019   -18.330   -18.363    -0.033
   AsO4-3                5.918e-023  2.996e-023   -22.228   -22.523    -0.296
   H3AsO4                4.090e-024  4.095e-024   -23.388   -23.388     0.000
Ba              5.529e-007
   Ba+2                  5.390e-007  3.983e-007    -6.268    -6.400    -0.131
   BaHCO3+               1.318e-008  1.222e-008    -7.880    -7.913    -0.033
   BaCO3                 6.516e-010  6.524e-010    -9.186    -9.185     0.000
   BaSO4                 2.604e-011  2.607e-011   -10.584   -10.584     0.000
   BaOH+                 3.074e-013  2.850e-013   -12.512   -12.545    -0.033
C(-4)           2.706e-003
   CH4                   2.706e-003  2.709e-003    -2.568    -2.567     0.000
C(4)            3.853e-003
   HCO3-                 3.445e-003  3.201e-003    -2.463    -2.495    -0.032
   CO2                   3.403e-004  3.407e-004    -3.468    -3.468     0.000
   CaHCO3+               4.600e-005  4.265e-005    -4.337    -4.370    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.257e-006  3.171e-006    -5.371    -5.499    -0.128
   MnHCO3+               3.953e-006  3.665e-006    -5.403    -5.436    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.415e-006  2.239e-006    -5.617    -5.650    -0.033
   FeHCO3+               9.385e-007  8.701e-007    -6.028    -6.060    -0.033
   NaHCO3                3.631e-007  3.635e-007    -6.440    -6.439     0.000
   FeCO3                 2.065e-007  2.068e-007    -6.685    -6.685     0.000
   MgCO3                 1.807e-007  1.809e-007    -6.743    -6.743     0.000
   BaHCO3+               1.318e-008  1.222e-008    -7.880    -7.913    -0.033
   NaCO3-                1.286e-008  1.192e-008    -7.891    -7.924    -0.033
   BaCO3                 6.516e-010  6.524e-010    -9.186    -9.185     0.000
Ca              1.455e-003
   Ca+2                  1.403e-003  1.045e-003    -2.853    -2.981    -0.128
   CaHCO3+               4.600e-005  4.265e-005    -4.337    -4.370    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.719e-008  2.722e-008    -7.566    -7.565     0.000
   CaOH+                 3.950e-009  3.662e-009    -8.403    -8.436    -0.033
   CaHSO4+               8.143e-015  7.549e-015   -14.089   -14.122    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.145e-005    -4.006    -4.039    -0.033
   MnCl+                 5.163e-009  4.787e-009    -8.287    -8.320    -0.033
   FeCl+                 3.702e-010  3.432e-010    -9.432    -9.464    -0.033



   MnCl2                 1.909e-013  1.911e-013   -12.719   -12.719     0.000
   MnCl3-                5.192e-018  4.814e-018   -17.285   -17.318    -0.033
   FeCl+2                3.967e-026  2.931e-026   -25.402   -25.533    -0.131
   FeCl2+                1.291e-029  1.197e-029   -28.889   -28.922    -0.033
   FeCl3                 1.094e-034  1.095e-034   -33.961   -33.961     0.000
Fe(2)           2.975e-005
   Fe(HS)2               2.462e-005  2.464e-005    -4.609    -4.608     0.000
   Fe+2                  3.679e-006  2.719e-006    -5.434    -5.566    -0.131
   FeHCO3+               9.385e-007  8.701e-007    -6.028    -6.060    -0.033
   Fe(HS)3-              2.919e-007  2.706e-007    -6.535    -6.568    -0.033
   FeCO3                 2.065e-007  2.068e-007    -6.685    -6.685     0.000
   FeOH+                 1.958e-008  1.816e-008    -7.708    -7.741    -0.033
   FeCl+                 3.702e-010  3.432e-010    -9.432    -9.464    -0.033
   FeSO4                 6.306e-011  6.313e-011   -10.200   -10.200     0.000
   Fe(OH)2               3.260e-012  3.264e-012   -11.487   -11.486     0.000
   Fe(OH)3-              2.763e-015  2.561e-015   -14.559   -14.592    -0.033
   FeHSO4+               2.119e-017  1.964e-017   -16.674   -16.707    -0.033
Fe(3)           3.900e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              1.092e-014  1.012e-014   -13.962   -13.995    -0.033
   Fe(OH)4-              5.721e-016  5.304e-016   -15.243   -15.275    -0.033
   FeOH+2                1.959e-018  1.447e-018   -17.708   -17.839    -0.131
   Fe+3                  2.097e-023  1.061e-023   -22.679   -22.974    -0.296
   FeCl+2                3.967e-026  2.931e-026   -25.402   -25.533    -0.131
   FeSO4+                1.639e-026  1.520e-026   -25.785   -25.818    -0.033
   FeCl2+                1.291e-029  1.197e-029   -28.889   -28.922    -0.033
   Fe(SO4)2-             4.682e-032  4.341e-032   -31.330   -31.362    -0.033
   FeHSO4+2              2.607e-033  1.926e-033   -32.584   -32.715    -0.131
   Fe2(OH)2+4            1.891e-034  5.637e-035   -33.723   -34.249    -0.526
   FeCl3                 1.094e-034  1.095e-034   -33.961   -33.961     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.102   -45.924    -0.821
H(0)            1.897e-009
   H2                    9.484e-010  9.495e-010    -9.023    -9.023     0.000
K               1.893e-005
   K+                    1.893e-005  1.753e-005    -4.723    -4.756    -0.033
   KSO4-                 1.735e-011  1.609e-011   -10.761   -10.794    -0.033
Mg              8.264e-005
   Mg+2                  8.004e-005  5.979e-005    -4.097    -4.223    -0.127
   MgHCO3+               2.415e-006  2.239e-006    -5.617    -5.650    -0.033
   MgCO3                 1.807e-007  1.809e-007    -6.743    -6.743     0.000
   MgOH+                 4.945e-009  4.585e-009    -8.306    -8.339    -0.033
   MgSO4                 1.828e-009  1.830e-009    -8.738    -8.737     0.000
Mn(2)           2.459e-005
   Mn+2                  1.739e-005  1.285e-005    -4.760    -4.891    -0.131
   MnHCO3+               3.953e-006  3.665e-006    -5.403    -5.436    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.523e-009  6.975e-009    -8.124    -8.156    -0.033
   MnCl+                 5.163e-009  4.787e-009    -8.287    -8.320    -0.033
   MnSO4                 2.980e-010  2.984e-010    -9.526    -9.525     0.000
   MnCl2                 1.909e-013  1.911e-013   -12.719   -12.719     0.000
   MnCl3-                5.192e-018  4.814e-018   -17.285   -17.318    -0.033
   Mn(OH)3-              2.069e-018  1.919e-018   -17.684   -17.717    -0.033
Mn(3)           3.206e-035
   Mn+3                  3.206e-035  1.623e-035   -34.494   -34.790    -0.296
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.156   -82.287    -0.131
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.027   -96.060    -0.033
Na              2.181e-004
   Na+                   2.177e-004  2.020e-004    -3.662    -3.695    -0.033
   NaHCO3                3.631e-007  3.635e-007    -6.440    -6.439     0.000
   NaCO3-                1.286e-008  1.192e-008    -7.891    -7.924    -0.033
   NaSO4-                1.426e-010  1.322e-010    -9.846    -9.879    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.336   -74.335     0.000
S(-2)           2.080e-004
   HS-                   1.088e-004  1.009e-004    -3.963    -3.996    -0.033



   H2S                   4.170e-005  4.174e-005    -4.380    -4.379     0.000
   Fe(HS)2               2.462e-005  2.464e-005    -4.609    -4.608     0.000
   S5-2                  7.015e-007  5.413e-007    -6.154    -6.267    -0.113
   S4-2                  4.133e-007  3.158e-007    -6.384    -6.501    -0.117
   S6-2                  3.598e-007  2.802e-007    -6.444    -6.553    -0.109
   Fe(HS)3-              2.919e-007  2.706e-007    -6.535    -6.568    -0.033
   AsS(OH)(HS)-          6.972e-008  6.464e-008    -7.157    -7.189    -0.033
   S-2                   3.482e-010  2.573e-010    -9.458    -9.590    -0.131
   S3-2                  1.472e-010  1.113e-010    -9.832    -9.954    -0.121
   S2-2                  8.425e-012  6.316e-012   -11.074   -11.200    -0.125
   As3S4(HS)2-           1.035e-018  9.599e-019   -17.985   -18.018    -0.033
S(6)            2.054e-007
   SO4-2                 1.758e-007  1.306e-007    -6.755    -6.884    -0.129
   CaSO4                 2.719e-008  2.722e-008    -7.566    -7.565     0.000
   MgSO4                 1.828e-009  1.830e-009    -8.738    -8.737     0.000
   MnSO4                 2.980e-010  2.984e-010    -9.526    -9.525     0.000
   NaSO4-                1.426e-010  1.322e-010    -9.846    -9.879    -0.033
   FeSO4                 6.306e-011  6.313e-011   -10.200   -10.200     0.000
   BaSO4                 2.604e-011  2.607e-011   -10.584   -10.584     0.000
   KSO4-                 1.735e-011  1.609e-011   -10.761   -10.794    -0.033
   HSO4-                 6.482e-013  6.010e-013   -12.188   -12.221    -0.033
   CaHSO4+               8.143e-015  7.549e-015   -14.089   -14.122    -0.033
   FeHSO4+               2.119e-017  1.964e-017   -16.674   -16.707    -0.033
   FeSO4+                1.639e-026  1.520e-026   -25.785   -25.818    -0.033
   Fe(SO4)2-             4.682e-032  4.341e-032   -31.330   -31.362    -0.033
   FeHSO4+2              2.607e-033  1.926e-033   -32.584   -32.715    -0.131

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.50   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.44  -19.82   -1.38  As2O3
Artinite         -8.90    0.70    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -55.00  -46.78    8.23  As2O5
As2S3(am)        -8.88  -53.78  -44.90  As2S3
As_native        -6.19  -18.72  -12.53  As
Ba3(AsO4)2      -14.14  -64.25  -50.11  Ba3(AsO4)2
Barite           -3.31  -13.28   -9.97  BaSO4
Birnessite      -27.97   15.63   43.60  MnO2
Bixbyite        -25.02  -25.63   -0.61  Mn2O3
Brucite          -6.41   10.43   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.09  -53.99  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.29   -2.57   -2.86  CH4
Claudetite      -18.48  -19.82   -1.34  As2O3
CO2(g)           -2.00   -3.47   -1.47  CO2
Dolomite         -1.11  -18.20  -17.09  CaMg(CO3)2
Dolomite(d)      -1.66  -18.20  -16.54  CaMg(CO3)2
Epsomite         -8.97  -11.11   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.68   -2.24   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.83  -38.20  -45.03  Fe3S4
Gypsum           -5.28   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.87   -9.02   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.38   -4.38   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -25.88   35.15   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.68  -37.65  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.70  -28.46   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.15  -43.98   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -34.29  -43.50   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.16  -42.44   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.68  -46.07   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.41   -2.24   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.69   -9.72   -8.03  MgCO3
Magnetite         3.35    7.08    3.74  Fe3O4
Manganite       -12.65   12.69   25.34  MnOOH
Melanterite     -10.24  -12.45   -2.21  FeSO4:7H2O
Mirabilite      -13.16  -14.27   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.52  -90.23   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.01  -59.72  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.68  -12.97    2.71  MnCl2:4H2O
MnS(Green)       -5.36   -1.56    3.80  MnS
MnSO4           -14.44  -11.78    2.67  MnSO4
Nahcolite        -5.64   -6.19   -0.55  NaHCO3
Natron          -11.58  -12.89   -1.31  Na2CO3:10H2O
Nesquehonite     -4.10   -9.72   -5.62  MgCO3:3H2O
Nsutite         -26.93   15.63   42.56  MnO2
O2(g)           -71.44  -74.34   -2.89  O2
Orpiment         -7.48  -53.78  -46.30  As2S3
Portlandite     -11.13   11.67   22.80  Ca(OH)2
Pyrite           10.79   -7.69  -18.48  FeS2
Pyrochroite      -5.44    9.76   15.20  Mn(OH)2
Pyrolusite      -25.75   15.63   41.38  MnO2
Realgar          -4.22  -24.17  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.25  -45.50  -20.25  FeAsO4:2H2O
Siderite         -0.17  -11.06  -10.89  FeCO3
Siderite(d)(3)   -0.61  -11.06  -10.45  FeCO3
Sulfur           -3.34  -18.37  -15.03  S
Thenardite      -14.09  -14.27   -0.18  Na2SO4
Thermonatrite   -13.01  -12.89    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.34  -11.90   -8.56  BaCO3

Reaction step 36.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.01   15.59   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.864e-002 -1.361e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.087e-003 -3.256e-005



Manganite          -12.69   12.65   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.311e-003  2.311e-003
Siderite(d)(3)      -0.57  -11.02  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.35  -11.92   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.353e-005  Surface charge, eq

Hfo_s         
 1.044e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.091e-007       0.488  5.091e-007      -6.293
Hfo_sOHCa+2      4.910e-007       0.470  4.910e-007      -6.309
Hfo_sOFe+        3.327e-008       0.032  3.327e-008      -7.478
Hfo_sOH          4.870e-009       0.005  4.870e-009      -8.313
Hfo_sOH2+        4.805e-009       0.005  4.805e-009      -8.318
Hfo_sOHBa+2      5.564e-010       0.001  5.564e-010      -9.255
Hfo_sO-          1.131e-010       0.000  1.131e-010      -9.947

Hfo           
 2.353e-005  Surface charge, eq

Hfo_w         
 4.175e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.881e-005       0.450  1.881e-005      -4.726
Hfo_wOH2+        1.856e-005       0.444  1.856e-005      -4.732
Hfo_wOMn+        1.562e-006       0.037  1.562e-006      -5.806
Hfo_wOFe+        1.199e-006       0.029  1.199e-006      -5.921
Hfo_wOCa+        5.673e-007       0.014  5.673e-007      -6.246
Hfo_wOMg+        5.558e-007       0.013  5.558e-007      -6.255
Hfo_wO-          4.367e-007       0.010  4.367e-007      -6.360
Hfo_wOFeOH       6.378e-008       0.002  6.378e-008      -7.195
Hfo_wH2AsO3      5.953e-010       0.000  5.953e-010      -9.225
Hfo_wOHSO4-2     1.458e-011       0.000  1.458e-011     -10.836
Hfo_wOBa+        9.291e-012       0.000  9.291e-012     -11.032
Hfo_wSO4-        7.213e-012       0.000  7.213e-012     -11.142
Hfo_wOHAsO4-3    1.785e-017       0.000  1.785e-017     -16.748
Hfo_wHAsO4-      3.890e-019       0.000  3.890e-019     -18.410
Hfo_wH2AsO4      1.242e-020       0.000  1.242e-020     -19.906

Mno           
-2.865e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.849e-024       0.000  1.849e-024     -23.733
Mno_O3-2         1.472e-025       0.000  1.472e-025     -24.832
Mno_O3Ca         1.147e-025       0.000  1.147e-025     -24.940
Mno_O3HMn+       1.285e-026       0.000  1.285e-026     -25.891
Mno_O3Na-        3.148e-027       0.000  3.148e-027     -26.502
Mno_O3H-         2.565e-027       0.000  2.565e-027     -26.591
Mno_O3Mg         2.404e-027       0.000  2.404e-027     -26.619
Mno_O3Ba         8.844e-028       0.000  8.844e-028     -27.053
Mno_O3HCa+       6.957e-028       0.000  6.957e-028     -27.158
Mno_O3HMg+       9.870e-030       0.000  9.870e-030     -29.006
Mno_O3HBa+       9.592e-030       0.000  9.592e-030     -29.018
Mno_O3HNa        5.117e-030       0.000  5.117e-030     -29.291
Mno_O3H2         3.355e-032       0.000  3.355e-032     -31.474
Mno_O3H3+        1.175e-037       0.000  1.175e-037     -36.930
Mno_O3H3Cl       2.955e-040       0.000  2.955e-040     -39.529



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.986e-008  6.986e-008
Ba               5.529e-007  5.529e-007
C                6.817e-003  6.817e-003
Ca               1.513e-003  1.513e-003
Cl               9.873e-005  9.873e-005
Fe               3.188e-005  3.188e-005
K                1.893e-005  1.893e-005
Mg               8.270e-005  8.270e-005
Mn               2.554e-005  2.554e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.296      Charge balance
                                       pe  =  -4.356      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.164e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.810e-003
                       Total CO2 (mol/kg)  =  4.012e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.655e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.08
                               Iterations  =  35
                                  Total H  = 1.110273e+002
                                  Total O  = 5.551777e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.136e-007  1.978e-007    -6.670    -6.704    -0.033
   H+                    5.424e-008  5.060e-008    -7.266    -7.296    -0.030
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.986e-008
   AsS(OH)(HS)-          6.974e-008  6.458e-008    -7.157    -7.190    -0.033
   H3AsO3                1.230e-010  1.231e-010    -9.910    -9.910     0.001
   H2AsO3-               1.860e-012  1.723e-012   -11.730   -11.764    -0.033
   H4AsO3+               3.333e-018  3.087e-018   -17.477   -17.510    -0.033
   As3S4(HS)2-           1.181e-018  1.094e-018   -17.928   -17.961    -0.033
   HAsO3-2               9.235e-020  6.792e-020   -19.035   -19.168    -0.133
   AsO3-3                5.347e-028  2.678e-028   -27.272   -27.572    -0.300
As(5)           1.213e-018
   HAsO4-2               7.670e-019  5.641e-019   -18.115   -18.249    -0.133
   H2AsO4-               4.455e-019  4.126e-019   -18.351   -18.384    -0.033
   AsO4-3                4.982e-023  2.496e-023   -22.303   -22.603    -0.300
   H3AsO4                4.161e-024  4.166e-024   -23.381   -23.380     0.001
Ba              5.529e-007
   Ba+2                  5.387e-007  3.962e-007    -6.269    -6.402    -0.133
   BaHCO3+               1.357e-008  1.256e-008    -7.868    -7.901    -0.033
   BaCO3                 6.268e-010  6.275e-010    -9.203    -9.202     0.001
   BaSO4                 2.494e-011  2.497e-011   -10.603   -10.603     0.001
   BaOH+                 2.864e-013  2.653e-013   -12.543   -12.576    -0.033
C(-4)           2.805e-003
   CH4                   2.805e-003  2.809e-003    -2.552    -2.551     0.001
C(4)            4.012e-003
   HCO3-                 3.565e-003  3.308e-003    -2.448    -2.480    -0.032
   CO2                   3.760e-004  3.764e-004    -3.425    -3.424     0.001
   CaHCO3+               4.923e-005  4.559e-005    -4.308    -4.341    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001



   MnHCO3+               4.230e-006  3.918e-006    -5.374    -5.407    -0.033
   CO3-2                 4.134e-006  3.066e-006    -5.384    -5.513    -0.130
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.488e-006  2.304e-006    -5.604    -5.637    -0.033
   FeHCO3+               1.101e-006  1.019e-006    -5.958    -5.992    -0.033
   NaHCO3                3.748e-007  3.753e-007    -6.426    -6.426     0.001
   FeCO3                 2.264e-007  2.266e-007    -6.645    -6.645     0.001
   MgCO3                 1.739e-007  1.742e-007    -6.760    -6.759     0.001
   BaHCO3+               1.357e-008  1.256e-008    -7.868    -7.901    -0.033
   NaCO3-                1.244e-008  1.152e-008    -7.905    -7.939    -0.033
   BaCO3                 6.268e-010  6.275e-010    -9.203    -9.202     0.001
Ca              1.513e-003
   Ca+2                  1.458e-003  1.080e-003    -2.836    -2.966    -0.130
   CaHCO3+               4.923e-005  4.559e-005    -4.308    -4.341    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.708e-008  2.711e-008    -7.567    -7.567     0.001
   CaOH+                 3.826e-009  3.543e-009    -8.417    -8.451    -0.033
   CaHSO4+               8.679e-015  8.037e-015   -14.062   -14.095    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.135e-005    -4.006    -4.039    -0.034
   MnCl+                 5.339e-009  4.945e-009    -8.273    -8.306    -0.033
   FeCl+                 4.196e-010  3.885e-010    -9.377    -9.411    -0.033
   MnCl2                 1.969e-013  1.972e-013   -12.706   -12.705     0.001
   MnCl3-                5.356e-018  4.960e-018   -17.271   -17.304    -0.033
   FeCl+2                4.861e-026  3.575e-026   -25.313   -25.447    -0.133
   FeCl2+                1.575e-029  1.459e-029   -28.803   -28.836    -0.033
   FeCl3                 1.331e-034  1.333e-034   -33.876   -33.875     0.001
Fe(2)           3.188e-005
   Fe(HS)2               2.605e-005  2.608e-005    -4.584    -4.584     0.001
   Fe+2                  4.190e-006  3.081e-006    -5.378    -5.511    -0.133
   FeHCO3+               1.101e-006  1.019e-006    -5.958    -5.992    -0.033
   Fe(HS)3-              2.988e-007  2.767e-007    -6.525    -6.558    -0.033
   FeCO3                 2.264e-007  2.266e-007    -6.645    -6.645     0.001
   FeOH+                 2.079e-008  1.925e-008    -7.682    -7.715    -0.033
   FeCl+                 4.196e-010  3.885e-010    -9.377    -9.411    -0.033
   FeSO4                 6.883e-011  6.892e-011   -10.162   -10.162     0.001
   Fe(OH)2               3.234e-012  3.238e-012   -11.490   -11.490     0.001
   Fe(OH)3-              2.567e-015  2.377e-015   -14.591   -14.624    -0.033
   FeHSO4+               2.475e-017  2.292e-017   -16.606   -16.640    -0.033
Fe(3)           3.973e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.168e-014  1.082e-014   -13.932   -13.966    -0.033
   Fe(OH)4-              5.359e-016  4.963e-016   -15.271   -15.304    -0.033
   FeOH+2                2.248e-018  1.653e-018   -17.648   -17.782    -0.133
   Fe+3                  2.587e-023  1.296e-023   -22.587   -22.887    -0.300
   FeCl+2                4.861e-026  3.575e-026   -25.313   -25.447    -0.133
   FeSO4+                1.930e-026  1.787e-026   -25.714   -25.748    -0.033
   FeCl2+                1.575e-029  1.459e-029   -28.803   -28.836    -0.033
   Fe(SO4)2-             5.310e-032  4.917e-032   -31.275   -31.308    -0.033
   FeHSO4+2              3.293e-033  2.422e-033   -32.482   -32.616    -0.133
   Fe2(OH)2+4            2.515e-034  7.358e-035   -33.600   -34.133    -0.534
   FeCl3                 1.331e-034  1.333e-034   -33.876   -33.875     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.945   -45.779    -0.834
H(0)            1.867e-009
   H2                    9.335e-010  9.346e-010    -9.030    -9.029     0.001
K               1.893e-005
   K+                    1.893e-005  1.751e-005    -4.723    -4.757    -0.034
   KSO4-                 1.671e-011  1.547e-011   -10.777   -10.810    -0.033
Mg              8.270e-005
   Mg+2                  8.003e-005  5.953e-005    -4.097    -4.225    -0.129
   MgHCO3+               2.488e-006  2.304e-006    -5.604    -5.637    -0.033
   MgCO3                 1.739e-007  1.742e-007    -6.760    -6.759     0.001
   MgOH+                 4.612e-009  4.271e-009    -8.336    -8.370    -0.033
   MgSO4                 1.753e-009  1.755e-009    -8.756    -8.756     0.001
Mn(2)           2.554e-005
   Mn+2                  1.807e-005  1.329e-005    -4.743    -4.877    -0.133
   MnHCO3+               4.230e-006  3.918e-006    -5.374    -5.407    -0.033



   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.287e-009  6.749e-009    -8.137    -8.171    -0.033
   MnCl+                 5.339e-009  4.945e-009    -8.273    -8.306    -0.033
   MnSO4                 2.968e-010  2.972e-010    -9.528    -9.527     0.001
   MnCl2                 1.969e-013  1.972e-013   -12.706   -12.705     0.001
   MnCl3-                5.356e-018  4.960e-018   -17.271   -17.304    -0.033
   Mn(OH)3-              1.754e-018  1.625e-018   -17.756   -17.789    -0.033
Mn(3)           3.610e-035
   Mn+3                  3.610e-035  1.808e-035   -34.442   -34.743    -0.300
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.241   -82.375    -0.133
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.081   -96.115    -0.033
Na              2.181e-004
   Na+                   2.177e-004  2.017e-004    -3.662    -3.695    -0.033
   NaHCO3                3.748e-007  3.753e-007    -6.426    -6.426     0.001
   NaCO3-                1.244e-008  1.152e-008    -7.905    -7.939    -0.033
   NaSO4-                1.373e-010  1.272e-010    -9.862    -9.896    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.322   -74.321     0.001
S(-2)           2.080e-004
   HS-                   1.052e-004  9.744e-005    -3.978    -4.011    -0.033
   H2S                   4.306e-005  4.311e-005    -4.366    -4.365     0.001
   Fe(HS)2               2.605e-005  2.608e-005    -4.584    -4.584     0.001
   S5-2                  6.363e-007  4.893e-007    -6.196    -6.310    -0.114
   S4-2                  3.750e-007  2.855e-007    -6.426    -6.544    -0.118
   S6-2                  3.263e-007  2.533e-007    -6.486    -6.596    -0.110
   Fe(HS)3-              2.988e-007  2.767e-007    -6.525    -6.558    -0.033
   AsS(OH)(HS)-          6.974e-008  6.458e-008    -7.157    -7.190    -0.033
   S-2                   3.162e-010  2.326e-010    -9.500    -9.633    -0.133
   S3-2                  1.336e-010  1.006e-010    -9.874    -9.997    -0.123
   S2-2                  7.647e-012  5.709e-012   -11.116   -11.243    -0.127
   As3S4(HS)2-           1.181e-018  1.094e-018   -17.928   -17.961    -0.033
S(6)            1.995e-007
   SO4-2                 1.701e-007  1.258e-007    -6.769    -6.900    -0.131
   CaSO4                 2.708e-008  2.711e-008    -7.567    -7.567     0.001
   MgSO4                 1.753e-009  1.755e-009    -8.756    -8.756     0.001
   MnSO4                 2.968e-010  2.972e-010    -9.528    -9.527     0.001
   NaSO4-                1.373e-010  1.272e-010    -9.862    -9.896    -0.033
   FeSO4                 6.883e-011  6.892e-011   -10.162   -10.162     0.001
   BaSO4                 2.494e-011  2.497e-011   -10.603   -10.603     0.001
   KSO4-                 1.671e-011  1.547e-011   -10.777   -10.810    -0.033
   HSO4-                 6.681e-013  6.187e-013   -12.175   -12.209    -0.033
   CaHSO4+               8.679e-015  8.037e-015   -14.062   -14.095    -0.033
   FeHSO4+               2.475e-017  2.292e-017   -16.606   -16.640    -0.033
   FeSO4+                1.930e-026  1.787e-026   -25.714   -25.748    -0.033
   Fe(SO4)2-             5.310e-032  4.917e-032   -31.275   -31.308    -0.033
   FeHSO4+2              3.293e-033  2.422e-033   -32.482   -32.616    -0.133

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.44  -19.82   -1.38  As2O3
Artinite         -8.97    0.63    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.99  -46.76    8.23  As2O5
As2S3(am)        -8.84  -53.74  -44.90  As2S3
As_native        -6.20  -18.73  -12.53  As
Ba3(AsO4)2      -14.30  -64.41  -50.11  Ba3(AsO4)2
Barite           -3.33  -13.30   -9.97  BaSO4
Birnessite      -28.01   15.59   43.60  MnO2
Bixbyite        -25.10  -25.71   -0.61  Mn2O3
Brucite          -6.47   10.37   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.20  -54.11  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)            0.31   -2.55   -2.86  CH4
Claudetite      -18.48  -19.82   -1.34  As2O3
CO2(g)           -1.96   -3.42   -1.47  CO2
Dolomite         -1.13  -18.22  -17.09  CaMg(CO3)2
Dolomite(d)      -1.68  -18.22  -16.54  CaMg(CO3)2
Epsomite         -8.99  -11.13   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.23   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.89  -38.15  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.88   -9.03   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.37   -4.37   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -26.01   35.02   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.73  -37.70  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.83  -28.59   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.09  -43.92   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.24  -43.45   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.10  -42.38   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.59  -45.98   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.42   -2.23   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.71   -9.74   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -12.69   12.65   25.34  MnOOH
Melanterite     -10.20  -12.41   -2.21  FeSO4:7H2O
Mirabilite      -13.18  -14.29   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.48  -90.19   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.13  -59.84  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.67  -12.96    2.71  MnCl2:4H2O
MnS(Green)       -5.39   -1.59    3.80  MnS
MnSO4           -14.45  -11.78    2.67  MnSO4
Nahcolite        -5.63   -6.18   -0.55  NaHCO3
Natron          -11.59  -12.90   -1.31  Na2CO3:10H2O
Nesquehonite     -4.12   -9.74   -5.62  MgCO3:3H2O
Nsutite         -26.97   15.59   42.56  MnO2
O2(g)           -71.43  -74.32   -2.89  O2
Orpiment         -7.44  -53.74  -46.30  As2S3
Portlandite     -11.17   11.63   22.80  Ca(OH)2
Pyrite           10.82   -7.65  -18.48  FeS2
Pyrochroite      -5.49    9.71   15.20  Mn(OH)2
Pyrolusite      -25.79   15.59   41.38  MnO2
Realgar          -4.21  -24.16  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.24  -45.49  -20.25  FeAsO4:2H2O
Siderite         -0.13  -11.02  -10.89  FeCO3
Siderite(d)(3)   -0.57  -11.02  -10.45  FeCO3
Sulfur           -3.32  -18.35  -15.03  S
Thenardite      -14.11  -14.29   -0.18  Na2SO4
Thermonatrite   -13.03  -12.90    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.35  -11.92   -8.56  BaCO3

Reaction step 37.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 7.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.04   15.56   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.858e-002 -1.417e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.085e-003 -3.469e-005
Manganite          -12.72   12.62   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.310e-003  2.310e-003
Siderite(d)(3)      -0.54  -10.99  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.37  -11.93   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.410e-005  Surface charge, eq

Hfo_s         
 1.043e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.051e-007       0.484  5.051e-007      -6.297
Hfo_sOMn+        4.918e-007       0.472  4.918e-007      -6.308
Hfo_sOFe+        3.505e-008       0.034  3.505e-008      -7.455
Hfo_sOH2+        5.099e-009       0.005  5.099e-009      -8.292
Hfo_sOH          4.854e-009       0.005  4.854e-009      -8.314
Hfo_sOHBa+2      5.518e-010       0.001  5.518e-010      -9.258
Hfo_sO-          1.058e-010       0.000  1.058e-010      -9.975

Hfo           
 2.410e-005  Surface charge, eq

Hfo_w         
 4.171e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.921e-005       0.461  1.921e-005      -4.716
Hfo_wOH          1.829e-005       0.438  1.829e-005      -4.738
Hfo_wOMn+        1.472e-006       0.035  1.472e-006      -5.832
Hfo_wOFe+        1.233e-006       0.030  1.233e-006      -5.909
Hfo_wOCa+        5.346e-007       0.013  5.347e-007      -6.272
Hfo_wOMg+        5.053e-007       0.012  5.054e-007      -6.296
Hfo_wO-          3.988e-007       0.010  3.988e-007      -6.399
Hfo_wOFeOH       6.157e-008       0.001  6.157e-008      -7.211
Hfo_wH2AsO3      5.811e-010       0.000  5.811e-010      -9.236
Hfo_wOHSO4-2     1.366e-011       0.000  1.366e-011     -10.865
Hfo_wOBa+        8.442e-012       0.000  8.442e-012     -11.074
Hfo_wSO4-        7.193e-012       0.000  7.193e-012     -11.143
Hfo_wOHAsO4-3    1.464e-017       0.000  1.464e-017     -16.834
Hfo_wHAsO4-      3.619e-019       0.000  3.619e-019     -18.441
Hfo_wH2AsO4      1.230e-020       0.000  1.230e-020     -19.910



Mno           
-7.486e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.006e-024       0.000  5.006e-024     -23.300
Mno_O3-2         3.862e-025       0.000  3.862e-025     -24.413
Mno_O3Ca         3.106e-025       0.000  3.106e-025     -24.508
Mno_O3HMn+       3.705e-026       0.000  3.705e-026     -25.431
Mno_O3Na-        8.249e-027       0.000  8.249e-027     -26.084
Mno_O3H-         7.163e-027       0.000  7.163e-027     -26.145
Mno_O3Mg         6.279e-027       0.000  6.279e-027     -26.202
Mno_O3Ba         2.308e-027       0.000  2.308e-027     -26.637
Mno_O3HCa+       2.006e-027       0.000  2.006e-027     -26.698
Mno_O3HMg+       2.745e-029       0.000  2.745e-029     -28.561
Mno_O3HBa+       2.666e-029       0.000  2.666e-029     -28.574
Mno_O3HNa        1.428e-029       0.000  1.428e-029     -28.845
Mno_O3H2         9.979e-032       0.000  9.979e-032     -31.001
Mno_O3H3+        3.720e-037       0.000  3.720e-037     -36.430
Mno_O3H3Cl       9.347e-040       0.000  9.347e-040     -39.029

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.988e-008  6.988e-008
Ba               5.529e-007  5.529e-007
C                7.074e-003  7.074e-003
Ca               1.569e-003  1.569e-003
Cl               9.873e-005  9.873e-005
Fe               3.398e-005  3.398e-005
K                1.893e-005  1.893e-005
Mg               8.275e-005  8.275e-005
Mn               2.648e-005  2.648e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.269      Charge balance
                                       pe  =  -4.326      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.331e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.930e-003
                       Total CO2 (mol/kg)  =  4.169e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.661e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.93
                               Iterations  =  34
                                  Total H  = 1.110277e+002
                                  Total O  = 5.551814e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.008e-007  1.858e-007    -6.697    -6.731    -0.034
   H+                    5.781e-008  5.388e-008    -7.238    -7.269    -0.031
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.988e-008
   AsS(OH)(HS)-          6.975e-008  6.452e-008    -7.156    -7.190    -0.034
   H3AsO3                1.235e-010  1.236e-010    -9.908    -9.908     0.001
   H2AsO3-               1.756e-012  1.624e-012   -11.756   -11.789    -0.034



   H4AsO3+               3.567e-018  3.300e-018   -17.448   -17.482    -0.034
   As3S4(HS)2-           1.337e-018  1.237e-018   -17.874   -17.908    -0.034
   HAsO3-2               8.214e-020  6.015e-020   -19.085   -19.221    -0.135
   AsO3-3                4.491e-028  2.227e-028   -27.348   -27.652    -0.305
As(5)           1.119e-018
   HAsO4-2               6.923e-019  5.069e-019   -18.160   -18.295    -0.135
   H2AsO4-               4.268e-019  3.948e-019   -18.370   -18.404    -0.034
   AsO4-3                4.247e-023  2.106e-023   -22.372   -22.676    -0.305
   H3AsO4                4.239e-024  4.244e-024   -23.373   -23.372     0.001
Ba              5.529e-007
   Ba+2                  5.383e-007  3.942e-007    -6.269    -6.404    -0.135
   BaHCO3+               1.394e-008  1.289e-008    -7.856    -7.890    -0.034
   BaCO3                 6.042e-010  6.049e-010    -9.219    -9.218     0.001
   BaSO4                 2.390e-011  2.393e-011   -10.622   -10.621     0.001
   BaOH+                 2.679e-013  2.479e-013   -12.572   -12.606    -0.034
C(-4)           2.905e-003
   CH4                   2.905e-003  2.909e-003    -2.537    -2.536     0.001
C(4)            4.169e-003
   HCO3-                 3.682e-003  3.413e-003    -2.434    -2.467    -0.033
   CO2                   4.130e-004  4.135e-004    -3.384    -3.384     0.001
   CaHCO3+               5.247e-005  4.854e-005    -4.280    -4.314    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.509e-006  4.171e-006    -5.346    -5.380    -0.034
   CO3-2                 4.023e-006  2.971e-006    -5.395    -5.527    -0.132
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.559e-006  2.367e-006    -5.592    -5.626    -0.034
   FeHCO3+               1.279e-006  1.184e-006    -5.893    -5.927    -0.034
   NaHCO3                3.863e-007  3.867e-007    -6.413    -6.413     0.001
   FeCO3                 2.468e-007  2.471e-007    -6.608    -6.607     0.001
   MgCO3                 1.678e-007  1.680e-007    -6.775    -6.775     0.001
   BaHCO3+               1.394e-008  1.289e-008    -7.856    -7.890    -0.034
   NaCO3-                1.205e-008  1.115e-008    -7.919    -7.953    -0.034
   BaCO3                 6.042e-010  6.049e-010    -9.219    -9.218     0.001
Ca              1.569e-003
   Ca+2                  1.511e-003  1.115e-003    -2.821    -2.953    -0.132
   CaHCO3+               5.247e-005  4.854e-005    -4.280    -4.314    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.692e-008  2.695e-008    -7.570    -7.569     0.001
   CaOH+                 3.713e-009  3.434e-009    -8.430    -8.464    -0.034
   CaHSO4+               9.196e-015  8.507e-015   -14.036   -14.070    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.124e-005    -4.006    -4.040    -0.034
   MnCl+                 5.510e-009  5.097e-009    -8.259    -8.293    -0.034
   FeCl+                 4.722e-010  4.368e-010    -9.326    -9.360    -0.034
   MnCl2                 2.028e-013  2.030e-013   -12.693   -12.692     0.001
   MnCl3-                5.515e-018  5.102e-018   -17.258   -17.292    -0.034
   FeCl+2                5.888e-026  4.311e-026   -25.230   -25.365    -0.135
   FeCl2+                1.899e-029  1.757e-029   -28.721   -28.755    -0.034
   FeCl3                 1.601e-034  1.603e-034   -33.796   -33.795     0.001
Fe(2)           3.398e-005
   Fe(HS)2               2.739e-005  2.743e-005    -4.562    -4.562     0.001
   Fe+2                  4.736e-006  3.468e-006    -5.325    -5.460    -0.135
   FeHCO3+               1.279e-006  1.184e-006    -5.893    -5.927    -0.034
   Fe(HS)3-              3.042e-007  2.814e-007    -6.517    -6.551    -0.034
   FeCO3                 2.468e-007  2.471e-007    -6.608    -6.607     0.001
   FeOH+                 2.200e-008  2.035e-008    -7.658    -7.691    -0.034
   FeCl+                 4.722e-010  4.368e-010    -9.326    -9.360    -0.034
   FeSO4                 7.461e-011  7.470e-011   -10.127   -10.127     0.001
   Fe(OH)2               3.210e-012  3.214e-012   -11.493   -11.493     0.001
   Fe(OH)3-              2.396e-015  2.216e-015   -14.621   -14.654    -0.034
   FeHSO4+               2.860e-017  2.646e-017   -16.544   -16.577    -0.034
Fe(3)           4.046e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.245e-014  1.152e-014   -13.905   -13.939    -0.034
   Fe(OH)4-              5.038e-016  4.661e-016   -15.298   -15.332    -0.034
   FeOH+2                2.560e-018  1.875e-018   -17.592   -17.727    -0.135
   Fe+3                  3.155e-023  1.565e-023   -22.501   -22.806    -0.305



   FeCl+2                5.888e-026  4.311e-026   -25.230   -25.365    -0.135
   FeSO4+                2.246e-026  2.078e-026   -25.649   -25.682    -0.034
   FeCl2+                1.899e-029  1.757e-029   -28.721   -28.755    -0.034
   Fe(SO4)2-             5.953e-032  5.507e-032   -31.225   -31.259    -0.034
   FeHSO4+2              4.095e-033  2.998e-033   -32.388   -32.523    -0.135
   Fe2(OH)2+4            3.291e-034  9.458e-035   -33.483   -34.024    -0.541
   FeCl3                 1.601e-034  1.603e-034   -33.796   -33.795     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.797   -45.643    -0.846
H(0)            1.839e-009
   H2                    9.197e-010  9.209e-010    -9.036    -9.036     0.001
K               1.893e-005
   K+                    1.893e-005  1.749e-005    -4.723    -4.757    -0.034
   KSO4-                 1.609e-011  1.489e-011   -10.793   -10.827    -0.034
Mg              8.275e-005
   Mg+2                  8.002e-005  5.927e-005    -4.097    -4.227    -0.130
   MgHCO3+               2.559e-006  2.367e-006    -5.592    -5.626    -0.034
   MgCO3                 1.678e-007  1.680e-007    -6.775    -6.775     0.001
   MgOH+                 4.317e-009  3.994e-009    -8.365    -8.399    -0.034
   MgSO4                 1.681e-009  1.683e-009    -8.774    -8.774     0.001
Mn(2)           2.648e-005
   Mn+2                  1.873e-005  1.371e-005    -4.727    -4.863    -0.135
   MnHCO3+               4.509e-006  4.171e-006    -5.346    -5.380    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.071e-009  6.541e-009    -8.150    -8.184    -0.034
   MnCl+                 5.510e-009  5.097e-009    -8.259    -8.293    -0.034
   MnSO4                 2.950e-010  2.954e-010    -9.530    -9.530     0.001
   MnCl2                 2.028e-013  2.030e-013   -12.693   -12.692     0.001
   MnCl3-                5.515e-018  5.102e-018   -17.258   -17.292    -0.034
   Mn(OH)3-              1.502e-018  1.389e-018   -17.823   -17.857    -0.034
Mn(3)           4.037e-035
   Mn+3                  4.037e-035  2.002e-035   -34.394   -34.699    -0.305
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.322   -82.457    -0.135
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.133   -96.167    -0.034
Na              2.181e-004
   Na+                   2.177e-004  2.015e-004    -3.662    -3.696    -0.034
   NaHCO3                3.863e-007  3.867e-007    -6.413    -6.413     0.001
   NaCO3-                1.205e-008  1.115e-008    -7.919    -7.953    -0.034
   NaSO4-                1.323e-010  1.223e-010    -9.879    -9.912    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.309   -74.309     0.001
S(-2)           2.081e-004
   HS-                   1.018e-004  9.420e-005    -3.992    -4.026    -0.034
   H2S                   4.432e-005  4.438e-005    -4.353    -4.353     0.001
   Fe(HS)2               2.739e-005  2.743e-005    -4.562    -4.562     0.001
   S5-2                  5.796e-007  4.443e-007    -6.237    -6.352    -0.116
   S4-2                  3.417e-007  2.592e-007    -6.466    -6.586    -0.120
   Fe(HS)3-              3.042e-007  2.814e-007    -6.517    -6.551    -0.034
   S6-2                  2.972e-007  2.300e-007    -6.527    -6.638    -0.111
   AsS(OH)(HS)-          6.975e-008  6.452e-008    -7.156    -7.190    -0.034
   S-2                   2.884e-010  2.112e-010    -9.540    -9.675    -0.135
   S3-2                  1.217e-010  9.134e-011    -9.915   -10.039    -0.125
   S2-2                  6.972e-012  5.184e-012   -11.157   -11.285    -0.129
   As3S4(HS)2-           1.337e-018  1.237e-018   -17.874   -17.908    -0.034
S(6)            1.937e-007
   SO4-2                 1.646e-007  1.211e-007    -6.784    -6.917    -0.133
   CaSO4                 2.692e-008  2.695e-008    -7.570    -7.569     0.001
   MgSO4                 1.681e-009  1.683e-009    -8.774    -8.774     0.001
   MnSO4                 2.950e-010  2.954e-010    -9.530    -9.530     0.001
   NaSO4-                1.323e-010  1.223e-010    -9.879    -9.912    -0.034
   FeSO4                 7.461e-011  7.470e-011   -10.127   -10.127     0.001
   BaSO4                 2.390e-011  2.393e-011   -10.622   -10.621     0.001
   KSO4-                 1.609e-011  1.489e-011   -10.793   -10.827    -0.034
   HSO4-                 6.860e-013  6.345e-013   -12.164   -12.198    -0.034
   CaHSO4+               9.196e-015  8.507e-015   -14.036   -14.070    -0.034
   FeHSO4+               2.860e-017  2.646e-017   -16.544   -16.577    -0.034



   FeSO4+                2.246e-026  2.078e-026   -25.649   -25.682    -0.034
   Fe(SO4)2-             5.953e-032  5.507e-032   -31.225   -31.259    -0.034
   FeHSO4+2              4.095e-033  2.998e-033   -32.388   -32.523    -0.135

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.44  -19.82   -1.38  As2O3
Artinite         -9.04    0.56    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.97  -46.74    8.23  As2O5
As2S3(am)        -8.80  -53.70  -44.90  As2S3
As_native        -6.20  -18.74  -12.53  As
Ba3(AsO4)2      -14.46  -64.57  -50.11  Ba3(AsO4)2
Barite           -3.35  -13.32   -9.97  BaSO4
Birnessite      -28.04   15.56   43.60  MnO2
Bixbyite        -25.17  -25.79   -0.61  Mn2O3
Brucite          -6.53   10.31   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.32   -2.54   -2.86  CH4
Claudetite      -18.48  -19.82   -1.34  As2O3
CO2(g)           -1.92   -3.38   -1.47  CO2
Dolomite         -1.14  -18.23  -17.09  CaMg(CO3)2
Dolomite(d)      -1.69  -18.23  -16.54  CaMg(CO3)2
Epsomite         -9.00  -11.14   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.35   -4.39   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.70   -2.22   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.93  -38.10  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.36   -4.35   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.12   34.91   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.77  -37.74  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.95  -28.71   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.04  -43.87   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.19  -43.40   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.05  -42.33   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.52  -45.91   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.22   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.73   -9.75   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -12.72   12.62   25.34  MnOOH
Melanterite     -10.17  -12.38   -2.21  FeSO4:7H2O
Mirabilite      -13.19  -14.31   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.44  -90.15   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.65  -12.94    2.71  MnCl2:4H2O
MnS(Green)       -5.42   -1.62    3.80  MnS
MnSO4           -14.45  -11.78    2.67  MnSO4
Nahcolite        -5.61   -6.16   -0.55  NaHCO3
Natron          -11.61  -12.92   -1.31  Na2CO3:10H2O
Nesquehonite     -4.13   -9.75   -5.62  MgCO3:3H2O
Nsutite         -27.00   15.56   42.56  MnO2
O2(g)           -71.42  -74.31   -2.89  O2
Orpiment         -7.40  -53.70  -46.30  As2S3
Portlandite     -11.22   11.58   22.80  Ca(OH)2
Pyrite           10.85   -7.63  -18.48  FeS2



Pyrochroite      -5.53    9.67   15.20  Mn(OH)2
Pyrolusite      -25.82   15.56   41.38  MnO2
Realgar          -4.20  -24.15  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.23  -45.48  -20.25  FeAsO4:2H2O
Siderite         -0.10  -10.99  -10.89  FeCO3
Siderite(d)(3)   -0.54  -10.99  -10.45  FeCO3
Sulfur           -3.30  -18.33  -15.03  S
Thenardite      -14.13  -14.31   -0.18  Na2SO4
Thermonatrite   -13.04  -12.92    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.37  -11.93   -8.56  BaCO3

Reaction step 38.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.07   15.53   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.853e-002 -1.472e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.083e-003 -3.680e-005
Manganite          -12.76   12.58   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.309e-003  2.309e-003
Siderite(d)(3)      -0.50  -10.95  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.38  -11.95   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.464e-005  Surface charge, eq

Hfo_s         
 1.042e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.183e-007       0.498  5.183e-007      -6.285
Hfo_sOMn+        4.756e-007       0.457  4.756e-007      -6.323
Hfo_sOFe+        3.679e-008       0.035  3.679e-008      -7.434
Hfo_sOH2+        5.389e-009       0.005  5.389e-009      -8.268
Hfo_sOH          4.835e-009       0.005  4.835e-009      -8.316
Hfo_sOHBa+2      5.469e-010       0.001  5.469e-010      -9.262
Hfo_sO-          9.936e-011       0.000  9.936e-011     -10.003

Hfo           



 2.464e-005  Surface charge, eq
Hfo_w         

 4.166e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.983e-005       0.476  1.983e-005      -4.703
Hfo_wOH          1.779e-005       0.427  1.779e-005      -4.750
Hfo_wOMn+        1.390e-006       0.033  1.390e-006      -5.857
Hfo_wOFe+        1.263e-006       0.030  1.263e-006      -5.898
Hfo_wOCa+        5.049e-007       0.012  5.049e-007      -6.297
Hfo_wOMg+        4.613e-007       0.011  4.613e-007      -6.336
Hfo_wO-          3.656e-007       0.009  3.656e-007      -6.437
Hfo_wOFeOH       5.947e-008       0.001  5.947e-008      -7.226
Hfo_wH2AsO3      5.687e-010       0.000  5.687e-010      -9.245
Hfo_wOHSO4-2     1.280e-011       0.000  1.280e-011     -10.893
Hfo_wOBa+        7.701e-012       0.000  7.701e-012     -11.113
Hfo_wSO4-        7.152e-012       0.000  7.152e-012     -11.146
Hfo_wOHAsO4-3    1.216e-017       0.000  1.216e-017     -16.915
Hfo_wHAsO4-      3.384e-019       0.000  3.384e-019     -18.471
Hfo_wH2AsO4      1.221e-020       0.000  1.221e-020     -19.913

Mno           
-6.635e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.591e-028       0.000  4.591e-028     -27.338
Mno_O3-2         3.437e-029       0.000  3.437e-029     -28.464
Mno_O3Ca         2.848e-029       0.000  2.848e-029     -28.545
Mno_O3HMn+       3.605e-030       0.000  3.605e-030     -29.443
Mno_O3Na-        7.334e-031       0.000  7.334e-031     -30.135
Mno_O3H-         6.766e-031       0.000  6.766e-031     -30.170
Mno_O3Mg         5.565e-031       0.000  5.565e-031     -30.255
Mno_O3Ba         2.044e-031       0.000  2.044e-031     -30.689
Mno_O3HCa+       1.951e-031       0.000  1.951e-031     -30.710
Mno_O3HMg+       2.582e-033       0.000  2.582e-033     -32.588
Mno_O3HBa+       2.505e-033       0.000  2.505e-033     -32.601
Mno_O3HNa        1.347e-033       0.000  1.347e-033     -32.871
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.955e-041       0.000  3.955e-041     -40.403
Mno_O3H3Cl       9.928e-044       0.000  9.928e-044     -43.003

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.989e-008  6.989e-008
Ba               5.529e-007  5.529e-007
C                7.330e-003  7.330e-003
Ca               1.624e-003  1.624e-003
Cl               9.873e-005  9.873e-005
Fe               3.606e-005  3.606e-005
K                1.893e-005  1.893e-005
Mg               8.280e-005  8.280e-005
Mn               2.741e-005  2.741e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.243      Charge balance
                                       pe  =  -4.297      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.494e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.047e-003
                       Total CO2 (mol/kg)  =  4.326e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.666e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.80
                               Iterations  =  40
                                  Total H  = 1.110281e+002
                                  Total O  = 5.551852e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.895e-007  1.751e-007    -6.722    -6.757    -0.034
   H+                    6.140e-008  5.717e-008    -7.212    -7.243    -0.031
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.989e-008
   AsS(OH)(HS)-          6.977e-008  6.447e-008    -7.156    -7.191    -0.034
   H3AsO3                1.242e-010  1.244e-010    -9.906    -9.905     0.001
   H2AsO3-               1.666e-012  1.540e-012   -11.778   -11.813    -0.034
   H4AsO3+               3.812e-018  3.522e-018   -17.419   -17.453    -0.034
   As3S4(HS)2-           1.503e-018  1.388e-018   -17.823   -17.857    -0.034
   HAsO3-2               7.371e-020  5.374e-020   -19.132   -19.270    -0.137
   AsO3-3                3.819e-028  1.876e-028   -27.418   -27.727    -0.309
As(5)           1.041e-018
   HAsO4-2               6.299e-019  4.592e-019   -18.201   -18.338    -0.137
   H2AsO4-               4.107e-019  3.795e-019   -18.386   -18.421    -0.034
   AsO4-3                3.661e-023  1.798e-023   -22.436   -22.745    -0.309
   H3AsO4                4.323e-024  4.329e-024   -23.364   -23.364     0.001
Ba              5.529e-007
   Ba+2                  5.380e-007  3.922e-007    -6.269    -6.406    -0.137
   BaHCO3+               1.430e-008  1.322e-008    -7.845    -7.879    -0.034
   BaCO3                 5.836e-010  5.843e-010    -9.234    -9.233     0.001
   BaSO4                 2.291e-011  2.294e-011   -10.640   -10.639     0.001
   BaOH+                 2.515e-013  2.324e-013   -12.599   -12.634    -0.034
C(-4)           3.005e-003
   CH4                   3.005e-003  3.008e-003    -2.522    -2.522     0.001
C(4)            4.326e-003
   HCO3-                 3.796e-003  3.515e-003    -2.421    -2.454    -0.033
   CO2                   4.513e-004  4.519e-004    -3.345    -3.345     0.001
   CaHCO3+               5.574e-005  5.151e-005    -4.254    -4.288    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.790e-006  4.426e-006    -5.320    -5.354    -0.034
   CO3-2                 3.921e-006  2.884e-006    -5.407    -5.540    -0.133
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.627e-006  2.428e-006    -5.581    -5.615    -0.034
   FeHCO3+               1.475e-006  1.363e-006    -5.831    -5.865    -0.034
   NaHCO3                3.974e-007  3.979e-007    -6.401    -6.400     0.001
   FeCO3                 2.679e-007  2.682e-007    -6.572    -6.571     0.001
   MgCO3                 1.622e-007  1.624e-007    -6.790    -6.789     0.001
   BaHCO3+               1.430e-008  1.322e-008    -7.845    -7.879    -0.034
   NaCO3-                1.170e-008  1.081e-008    -7.932    -7.966    -0.034
   BaCO3                 5.836e-010  5.843e-010    -9.234    -9.233     0.001
Ca              1.624e-003
   Ca+2                  1.563e-003  1.149e-003    -2.806    -2.940    -0.134
   CaHCO3+               5.574e-005  5.151e-005    -4.254    -4.288    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.671e-008  2.675e-008    -7.573    -7.573     0.001
   CaOH+                 3.608e-009  3.334e-009    -8.443    -8.477    -0.034
   CaHSO4+               9.695e-015  8.958e-015   -14.013   -14.048    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.114e-005    -4.006    -4.040    -0.035
   MnCl+                 5.676e-009  5.245e-009    -8.246    -8.280    -0.034
   FeCl+                 5.280e-010  4.879e-010    -9.277    -9.312    -0.034
   MnCl2                 2.084e-013  2.087e-013   -12.681   -12.681     0.001



   MnCl3-                5.669e-018  5.238e-018   -17.247   -17.281    -0.034
   FeCl+2                7.056e-026  5.144e-026   -25.151   -25.289    -0.137
   FeCl2+                2.267e-029  2.094e-029   -28.645   -28.679    -0.034
   FeCl3                 1.906e-034  1.909e-034   -33.720   -33.719     0.001
Fe(2)           3.606e-005
   Fe(HS)2               2.867e-005  2.870e-005    -4.543    -4.542     0.001
   Fe+2                  5.319e-006  3.878e-006    -5.274    -5.411    -0.137
   FeHCO3+               1.475e-006  1.363e-006    -5.831    -5.865    -0.034
   Fe(HS)3-              3.083e-007  2.849e-007    -6.511    -6.545    -0.034
   FeCO3                 2.679e-007  2.682e-007    -6.572    -6.571     0.001
   FeOH+                 2.321e-008  2.145e-008    -7.634    -7.669    -0.034
   FeCl+                 5.280e-010  4.879e-010    -9.277    -9.312    -0.034
   FeSO4                 8.037e-011  8.047e-011   -10.095   -10.094     0.001
   Fe(OH)2               3.188e-012  3.192e-012   -11.496   -11.496     0.001
   Fe(OH)3-              2.245e-015  2.074e-015   -14.649   -14.683    -0.034
   FeHSO4+               3.273e-017  3.024e-017   -16.485   -16.519    -0.034
Fe(3)           4.121e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.323e-014  1.222e-014   -13.879   -13.913    -0.034
   Fe(OH)4-              4.753e-016  4.392e-016   -15.323   -15.357    -0.034
   FeOH+2                2.895e-018  2.111e-018   -17.538   -17.676    -0.137
   Fe+3                  3.805e-023  1.869e-023   -22.420   -22.728    -0.309
   FeCl+2                7.056e-026  5.144e-026   -25.151   -25.289    -0.137
   FeSO4+                2.588e-026  2.392e-026   -25.587   -25.621    -0.034
   FeCl2+                2.267e-029  2.094e-029   -28.645   -28.679    -0.034
   Fe(SO4)2-             6.608e-032  6.106e-032   -31.180   -31.214    -0.034
   FeHSO4+2              5.022e-033  3.661e-033   -32.299   -32.436    -0.137
   Fe2(OH)2+4            4.243e-034  1.199e-034   -33.372   -33.921    -0.549
   FeCl3                 1.906e-034  1.909e-034   -33.720   -33.719     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.656   -45.514    -0.858
H(0)            1.814e-009
   H2                    9.071e-010  9.083e-010    -9.042    -9.042     0.001
K               1.893e-005
   K+                    1.893e-005  1.747e-005    -4.723    -4.758    -0.035
   KSO4-                 1.550e-011  1.433e-011   -10.810   -10.844    -0.034
Mg              8.280e-005
   Mg+2                  8.000e-005  5.902e-005    -4.097    -4.229    -0.132
   MgHCO3+               2.627e-006  2.428e-006    -5.581    -5.615    -0.034
   MgCO3                 1.622e-007  1.624e-007    -6.790    -6.789     0.001
   MgOH+                 4.056e-009  3.748e-009    -8.392    -8.426    -0.034
   MgSO4                 1.613e-009  1.615e-009    -8.792    -8.792     0.001
Mn(2)           2.741e-005
   Mn+2                  1.938e-005  1.413e-005    -4.713    -4.850    -0.137
   MnHCO3+               4.790e-006  4.426e-006    -5.320    -5.354    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.873e-009  6.351e-009    -8.163    -8.197    -0.034
   MnCl+                 5.676e-009  5.245e-009    -8.246    -8.280    -0.034
   MnSO4                 2.928e-010  2.932e-010    -9.533    -9.533     0.001
   MnCl2                 2.084e-013  2.087e-013   -12.681   -12.681     0.001
   MnCl3-                5.669e-018  5.238e-018   -17.247   -17.281    -0.034
   Mn(OH)3-              1.296e-018  1.198e-018   -17.887   -17.922    -0.034
Mn(3)           4.486e-035
   Mn+3                  4.486e-035  2.204e-035   -34.348   -34.657    -0.309
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.398   -82.535    -0.137
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.182   -96.216    -0.034
Na              2.181e-004
   Na+                   2.177e-004  2.013e-004    -3.662    -3.696    -0.034
   NaHCO3                3.974e-007  3.979e-007    -6.401    -6.400     0.001
   NaCO3-                1.170e-008  1.081e-008    -7.932    -7.966    -0.034
   NaSO4-                1.274e-010  1.177e-010    -9.895    -9.929    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.297   -74.297     0.001
S(-2)           2.081e-004
   HS-                   9.863e-005  9.114e-005    -4.006    -4.040    -0.034
   H2S                   4.550e-005  4.555e-005    -4.342    -4.341     0.001



   Fe(HS)2               2.867e-005  2.870e-005    -4.543    -4.542     0.001
   S5-2                  5.302e-007  4.051e-007    -6.276    -6.392    -0.117
   S4-2                  3.126e-007  2.363e-007    -6.505    -6.626    -0.121
   Fe(HS)3-              3.083e-007  2.849e-007    -6.511    -6.545    -0.034
   S6-2                  2.717e-007  2.097e-007    -6.566    -6.678    -0.113
   AsS(OH)(HS)-          6.977e-008  6.447e-008    -7.156    -7.191    -0.034
   S-2                   2.641e-010  1.925e-010    -9.578    -9.715    -0.137
   S3-2                  1.114e-010  8.328e-011    -9.953   -10.079    -0.126
   S2-2                  6.381e-012  4.726e-012   -11.195   -11.325    -0.130
   As3S4(HS)2-           1.503e-018  1.388e-018   -17.823   -17.857    -0.034
S(6)            1.881e-007
   SO4-2                 1.592e-007  1.167e-007    -6.798    -6.933    -0.135
   CaSO4                 2.671e-008  2.675e-008    -7.573    -7.573     0.001
   MgSO4                 1.613e-009  1.615e-009    -8.792    -8.792     0.001
   MnSO4                 2.928e-010  2.932e-010    -9.533    -9.533     0.001
   NaSO4-                1.274e-010  1.177e-010    -9.895    -9.929    -0.034
   FeSO4                 8.037e-011  8.047e-011   -10.095   -10.094     0.001
   BaSO4                 2.291e-011  2.294e-011   -10.640   -10.639     0.001
   KSO4-                 1.550e-011  1.433e-011   -10.810   -10.844    -0.034
   HSO4-                 7.019e-013  6.486e-013   -12.154   -12.188    -0.034
   CaHSO4+               9.695e-015  8.958e-015   -14.013   -14.048    -0.034
   FeHSO4+               3.273e-017  3.024e-017   -16.485   -16.519    -0.034
   FeSO4+                2.588e-026  2.392e-026   -25.587   -25.621    -0.034
   Fe(SO4)2-             6.608e-032  6.106e-032   -31.180   -31.214    -0.034
   FeHSO4+2              5.022e-033  3.661e-033   -32.299   -32.436    -0.137

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.43  -19.81   -1.38  As2O3
Artinite         -9.11    0.49    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.96  -46.73    8.23  As2O5
As2S3(am)        -8.76  -53.66  -44.90  As2S3
As_native        -6.21  -18.74  -12.53  As
Ba3(AsO4)2      -14.60  -64.71  -50.11  Ba3(AsO4)2
Barite           -3.37  -13.34   -9.97  BaSO4
Birnessite      -28.07   15.53   43.60  MnO2
Bixbyite        -25.25  -25.86   -0.61  Mn2O3
Brucite          -6.58   10.26   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.40  -54.31  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.34   -2.52   -2.86  CH4
Claudetite      -18.47  -19.81   -1.34  As2O3
CO2(g)           -1.88   -3.34   -1.47  CO2
Dolomite         -1.16  -18.25  -17.09  CaMg(CO3)2
Dolomite(d)      -1.71  -18.25  -16.54  CaMg(CO3)2
Epsomite         -9.02  -11.16   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.21   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.98  -38.06  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.34   -4.34   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.23   34.80   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.82  -37.79  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.06  -28.82   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.99  -43.82   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.14  -43.35   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -37.01  -42.29   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.45  -45.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.44   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.74   -9.77   -8.03  MgCO3
Magnetite         3.34    7.07    3.74  Fe3O4
Manganite       -12.76   12.58   25.34  MnOOH
Melanterite     -10.14  -12.34   -2.21  FeSO4:7H2O
Mirabilite      -13.21  -14.33   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.40  -90.11   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.33  -60.04  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.64  -12.93    2.71  MnCl2:4H2O
MnS(Green)       -5.45   -1.65    3.80  MnS
MnSO4           -14.45  -11.78    2.67  MnSO4
Nahcolite        -5.60   -6.15   -0.55  NaHCO3
Natron          -11.62  -12.93   -1.31  Na2CO3:10H2O
Nesquehonite     -4.15   -9.77   -5.62  MgCO3:3H2O
Nsutite         -27.04   15.53   42.56  MnO2
O2(g)           -71.40  -74.30   -2.89  O2
Orpiment         -7.36  -53.66  -46.30  As2S3
Portlandite     -11.25   11.55   22.80  Ca(OH)2
Pyrite           10.88   -7.60  -18.48  FeS2
Pyrochroite      -5.56    9.64   15.20  Mn(OH)2
Pyrolusite      -25.85   15.53   41.38  MnO2
Realgar          -4.19  -24.13  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.22  -45.47  -20.25  FeAsO4:2H2O
Siderite         -0.06  -10.95  -10.89  FeCO3
Siderite(d)(3)   -0.50  -10.95  -10.45  FeCO3
Sulfur           -3.28  -18.31  -15.03  S
Thenardite      -14.15  -14.33   -0.18  Na2SO4
Thermonatrite   -13.06  -12.93    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.38  -11.95   -8.56  BaCO3

Reaction step 39.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.10   15.50   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.847e-002 -1.526e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.081e-003 -3.889e-005
Manganite          -12.79   12.55   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.308e-003  2.308e-003
Siderite(d)(3)      -0.47  -10.92  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.40  -11.96   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.515e-005  Surface charge, eq

Hfo_s         
 1.041e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.306e-007       0.510  5.306e-007      -6.275
Hfo_sOMn+        4.603e-007       0.442  4.603e-007      -6.337
Hfo_sOFe+        3.849e-008       0.037  3.849e-008      -7.415
Hfo_sOH2+        5.674e-009       0.005  5.674e-009      -8.246
Hfo_sOH          4.812e-009       0.005  4.812e-009      -8.318
Hfo_sOHBa+2      5.418e-010       0.001  5.418e-010      -9.266
Hfo_sO-          9.350e-011       0.000  9.350e-011     -10.029

Hfo           
 2.515e-005  Surface charge, eq

Hfo_w         
 4.162e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.041e-005       0.490  2.041e-005      -4.690
Hfo_wOH          1.731e-005       0.416  1.731e-005      -4.762
Hfo_wOMn+        1.315e-006       0.032  1.315e-006      -5.881
Hfo_wOFe+        1.292e-006       0.031  1.292e-006      -5.889
Hfo_wOCa+        4.777e-007       0.011  4.777e-007      -6.321
Hfo_wOMg+        4.227e-007       0.010  4.227e-007      -6.374
Hfo_wO-          3.363e-007       0.008  3.363e-007      -6.473
Hfo_wOFeOH       5.750e-008       0.001  5.750e-008      -7.240
Hfo_wH2AsO3      5.577e-010       0.000  5.577e-010      -9.254
Hfo_wOHSO4-2     1.200e-011       0.000  1.200e-011     -10.921
Hfo_wSO4-        7.094e-012       0.000  7.094e-012     -11.149
Hfo_wOBa+        7.051e-012       0.000  7.051e-012     -11.152
Hfo_wOHAsO4-3    1.021e-017       0.000  1.021e-017     -16.991
Hfo_wHAsO4-      3.178e-019       0.000  3.178e-019     -18.498
Hfo_wH2AsO4      1.213e-020       0.000  1.213e-020     -19.916

Mno           
-5.904e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.220e-028       0.000  4.220e-028     -27.375
Mno_O3-2         3.072e-029       0.000  3.072e-029     -28.513
Mno_O3Ca         2.618e-029       0.000  2.618e-029     -28.582
Mno_O3HMn+       3.505e-030       0.000  3.505e-030     -29.455
Mno_O3Na-        6.548e-031       0.000  6.548e-031     -30.184
Mno_O3H-         6.396e-031       0.000  6.396e-031     -30.194
Mno_O3Mg         4.954e-031       0.000  4.954e-031     -30.305
Mno_O3HCa+       1.897e-031       0.000  1.897e-031     -30.722
Mno_O3Ba         1.819e-031       0.000  1.819e-031     -30.740
Mno_O3HMg+       2.431e-033       0.000  2.431e-033     -32.614
Mno_O3HBa+       2.357e-033       0.000  2.357e-033     -32.628
Mno_O3HNa        1.272e-033       0.000  1.272e-033     -32.895
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        4.183e-041       0.000  4.184e-041     -40.378
Mno_O3H3Cl       1.049e-043       0.000  1.049e-043     -42.979



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.990e-008  6.990e-008
Ba               5.529e-007  5.529e-007
C                7.585e-003  7.585e-003
Ca               1.678e-003  1.678e-003
Cl               9.873e-005  9.873e-005
Fe               3.812e-005  3.812e-005
K                1.893e-005  1.893e-005
Mg               8.283e-005  8.283e-005
Mn               2.833e-005  2.833e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.218      Charge balance
                                       pe  =  -4.270      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.654e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.161e-003
                       Total CO2 (mol/kg)  =  4.481e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.671e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.67
                               Iterations  =  34
                                  Total H  = 1.110285e+002
                                  Total O  = 5.551889e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.793e-007  1.655e-007    -6.746    -6.781    -0.035
   H+                    6.499e-008  6.047e-008    -7.187    -7.218    -0.031
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.990e-008
   AsS(OH)(HS)-          6.978e-008  6.441e-008    -7.156    -7.191    -0.035
   H3AsO3                1.252e-010  1.253e-010    -9.903    -9.902     0.001
   H2AsO3-               1.589e-012  1.467e-012   -11.799   -11.834    -0.035
   H4AsO3+               4.067e-018  3.754e-018   -17.391   -17.425    -0.035
   As3S4(HS)2-           1.678e-018  1.549e-018   -17.775   -17.810    -0.035
   HAsO3-2               6.667e-020  4.841e-020   -19.176   -19.315    -0.139
   AsO3-3                3.282e-028  1.597e-028   -27.484   -27.797    -0.313
As(5)           9.739e-019
   HAsO4-2               5.771e-019  4.190e-019   -18.239   -18.378    -0.139
   H2AsO4-               3.968e-019  3.662e-019   -18.401   -18.436    -0.035
   AsO4-3                3.188e-023  1.551e-023   -22.497   -22.809    -0.313
   H3AsO4                4.413e-024  4.419e-024   -23.355   -23.355     0.001
Ba              5.529e-007
   Ba+2                  5.377e-007  3.904e-007    -6.269    -6.409    -0.139
   BaHCO3+               1.466e-008  1.353e-008    -7.834    -7.869    -0.035
   BaCO3                 5.647e-010  5.655e-010    -9.248    -9.248     0.001
   BaSO4                 2.197e-011  2.200e-011   -10.658   -10.658     0.001
   BaOH+                 2.369e-013  2.187e-013   -12.625   -12.660    -0.035
C(-4)           3.104e-003
   CH4                   3.104e-003  3.108e-003    -2.508    -2.507     0.001
C(4)            4.481e-003
   HCO3-                 3.908e-003  3.615e-003    -2.408    -2.442    -0.034
   CO2                   4.910e-004  4.916e-004    -3.309    -3.308     0.001
   CaHCO3+               5.902e-005  5.448e-005    -4.229    -4.264    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.072e-006  4.682e-006    -5.295    -5.330    -0.035



   CO3-2                 3.828e-006  2.804e-006    -5.417    -5.552    -0.135
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.694e-006  2.487e-006    -5.570    -5.604    -0.035
   FeHCO3+               1.688e-006  1.558e-006    -5.773    -5.807    -0.035
   NaHCO3                4.083e-007  4.088e-007    -6.389    -6.388     0.001
   FeCO3                 2.895e-007  2.899e-007    -6.538    -6.538     0.001
   MgCO3                 1.571e-007  1.573e-007    -6.804    -6.803     0.001
   BaHCO3+               1.466e-008  1.353e-008    -7.834    -7.869    -0.035
   NaCO3-                1.137e-008  1.050e-008    -7.944    -7.979    -0.035
   BaCO3                 5.647e-010  5.655e-010    -9.248    -9.248     0.001
Ca              1.678e-003
   Ca+2                  1.614e-003  1.181e-003    -2.792    -2.928    -0.135
   CaHCO3+               5.902e-005  5.448e-005    -4.229    -4.264    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.648e-008  2.651e-008    -7.577    -7.577     0.001
   CaOH+                 3.512e-009  3.242e-009    -8.454    -8.489    -0.035
   CaHSO4+               1.017e-014  9.391e-015   -13.993   -14.027    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.104e-005    -4.006    -4.041    -0.035
   MnCl+                 5.838e-009  5.389e-009    -8.234    -8.269    -0.035
   FeCl+                 5.869e-010  5.417e-010    -9.231    -9.266    -0.035
   MnCl2                 2.139e-013  2.142e-013   -12.670   -12.669     0.001
   MnCl3-                5.818e-018  5.370e-018   -17.235   -17.270    -0.035
   FeCl+2                8.376e-026  6.082e-026   -25.077   -25.216    -0.139
   FeCl2+                2.679e-029  2.473e-029   -28.572   -28.607    -0.035
   FeCl3                 2.249e-034  2.252e-034   -33.648   -33.647     0.001
Fe(2)           3.812e-005
   Fe(HS)2               2.987e-005  2.991e-005    -4.525    -4.524     0.001
   Fe+2                  5.937e-006  4.311e-006    -5.226    -5.365    -0.139
   FeHCO3+               1.688e-006  1.558e-006    -5.773    -5.807    -0.035
   Fe(HS)3-              3.113e-007  2.874e-007    -6.507    -6.542    -0.035
   FeCO3                 2.895e-007  2.899e-007    -6.538    -6.538     0.001
   FeOH+                 2.442e-008  2.254e-008    -7.612    -7.647    -0.035
   FeCl+                 5.869e-010  5.417e-010    -9.231    -9.266    -0.035
   FeSO4                 8.609e-011  8.620e-011   -10.065   -10.064     0.001
   Fe(OH)2               3.168e-012  3.172e-012   -11.499   -11.499     0.001
   Fe(OH)3-              2.111e-015  1.948e-015   -14.676   -14.710    -0.035
   FeHSO4+               3.712e-017  3.426e-017   -16.430   -16.465    -0.035
Fe(3)           4.196e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.401e-014  1.293e-014   -13.854   -13.888    -0.035
   Fe(OH)4-              4.499e-016  4.153e-016   -15.347   -15.382    -0.035
   FeOH+2                3.252e-018  2.361e-018   -17.488   -17.627    -0.139
   Fe+3                  4.545e-023  2.212e-023   -22.342   -22.655    -0.313
   FeCl+2                8.376e-026  6.082e-026   -25.077   -25.216    -0.139
   FeSO4+                2.955e-026  2.727e-026   -25.529   -25.564    -0.035
   FeCl2+                2.679e-029  2.473e-029   -28.572   -28.607    -0.035
   Fe(SO4)2-             7.270e-032  6.711e-032   -31.138   -31.173    -0.035
   FeHSO4+2              6.083e-033  4.416e-033   -32.216   -32.355    -0.139
   Fe2(OH)2+4            5.400e-034  1.501e-034   -33.268   -33.824    -0.556
   FeCl3                 2.249e-034  2.252e-034   -33.648   -33.647     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.523   -45.392    -0.869
H(0)            1.791e-009
   H2                    8.955e-010  8.966e-010    -9.048    -9.047     0.001
K               1.893e-005
   K+                    1.893e-005  1.745e-005    -4.723    -4.758    -0.035
   KSO4-                 1.494e-011  1.379e-011   -10.826   -10.860    -0.035
Mg              8.283e-005
   Mg+2                  7.998e-005  5.878e-005    -4.097    -4.231    -0.134
   MgHCO3+               2.694e-006  2.487e-006    -5.570    -5.604    -0.035
   MgCO3                 1.571e-007  1.573e-007    -6.804    -6.803     0.001
   MgOH+                 3.823e-009  3.529e-009    -8.418    -8.452    -0.035
   MgSO4                 1.548e-009  1.550e-009    -8.810    -8.810     0.001
Mn(2)           2.833e-005
   Mn+2                  2.001e-005  1.453e-005    -4.699    -4.838    -0.139
   MnHCO3+               5.072e-006  4.682e-006    -5.295    -5.330    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001



   MnOH+                 6.689e-009  6.175e-009    -8.175    -8.209    -0.035
   MnCl+                 5.838e-009  5.389e-009    -8.234    -8.269    -0.035
   MnSO4                 2.902e-010  2.906e-010    -9.537    -9.537     0.001
   MnCl2                 2.139e-013  2.142e-013   -12.670   -12.669     0.001
   MnCl3-                5.818e-018  5.370e-018   -17.235   -17.270    -0.035
   Mn(OH)3-              1.128e-018  1.041e-018   -17.948   -17.983    -0.035
Mn(3)           4.958e-035
   Mn+3                  4.958e-035  2.413e-035   -34.305   -34.618    -0.313
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.470   -82.609    -0.139
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.228   -96.263    -0.035
Na              2.181e-004
   Na+                   2.177e-004  2.011e-004    -3.662    -3.697    -0.034
   NaHCO3                4.083e-007  4.088e-007    -6.389    -6.388     0.001
   NaCO3-                1.137e-008  1.050e-008    -7.944    -7.979    -0.035
   NaSO4-                1.228e-010  1.133e-010    -9.911    -9.946    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.286   -74.285     0.001
S(-2)           2.081e-004
   HS-                   9.558e-005  8.823e-005    -4.020    -4.054    -0.035
   H2S                   4.659e-005  4.665e-005    -4.332    -4.331     0.001
   Fe(HS)2               2.987e-005  2.991e-005    -4.525    -4.524     0.001
   S5-2                  4.867e-007  3.708e-007    -6.313    -6.431    -0.118
   Fe(HS)3-              3.113e-007  2.874e-007    -6.507    -6.542    -0.035
   S4-2                  2.870e-007  2.163e-007    -6.542    -6.665    -0.123
   S6-2                  2.494e-007  1.919e-007    -6.603    -6.717    -0.114
   AsS(OH)(HS)-          6.978e-008  6.441e-008    -7.156    -7.191    -0.035
   S-2                   2.427e-010  1.762e-010    -9.615    -9.754    -0.139
   S3-2                  1.023e-010  7.622e-011    -9.990   -10.118    -0.128
   S2-2                  5.863e-012  4.326e-012   -11.232   -11.364    -0.132
   As3S4(HS)2-           1.678e-018  1.549e-018   -17.775   -17.810    -0.035
S(6)            1.826e-007
   SO4-2                 1.540e-007  1.125e-007    -6.812    -6.949    -0.137
   CaSO4                 2.648e-008  2.651e-008    -7.577    -7.577     0.001
   MgSO4                 1.548e-009  1.550e-009    -8.810    -8.810     0.001
   MnSO4                 2.902e-010  2.906e-010    -9.537    -9.537     0.001
   NaSO4-                1.228e-010  1.133e-010    -9.911    -9.946    -0.035
   FeSO4                 8.609e-011  8.620e-011   -10.065   -10.064     0.001
   BaSO4                 2.197e-011  2.200e-011   -10.658   -10.658     0.001
   KSO4-                 1.494e-011  1.379e-011   -10.826   -10.860    -0.035
   HSO4-                 7.163e-013  6.612e-013   -12.145   -12.180    -0.035
   CaHSO4+               1.017e-014  9.391e-015   -13.993   -14.027    -0.035
   FeHSO4+               3.712e-017  3.426e-017   -16.430   -16.465    -0.035
   FeSO4+                2.955e-026  2.727e-026   -25.529   -25.564    -0.035
   Fe(SO4)2-             7.270e-032  6.711e-032   -31.138   -31.173    -0.035
   FeHSO4+2              6.083e-033  4.416e-033   -32.216   -32.355    -0.139

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.42  -19.80   -1.38  As2O3
Artinite         -9.18    0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.94  -46.71    8.23  As2O5
As2S3(am)        -8.72  -53.62  -44.90  As2S3
As_native        -6.22  -18.75  -12.53  As
Ba3(AsO4)2      -14.73  -64.84  -50.11  Ba3(AsO4)2
Barite           -3.39  -13.36   -9.97  BaSO4
Birnessite      -28.10   15.50   43.60  MnO2
Bixbyite        -25.31  -25.92   -0.61  Mn2O3
Brucite          -6.63   10.21   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.50  -54.40  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.35   -2.51   -2.86  CH4



Claudetite      -18.46  -19.80   -1.34  As2O3
CO2(g)           -1.84   -3.31   -1.47  CO2
Dolomite         -1.17  -18.26  -17.09  CaMg(CO3)2
Dolomite(d)      -1.72  -18.26  -16.54  CaMg(CO3)2
Epsomite         -9.04  -11.18   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.20   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.02  -38.02  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.33   -4.33   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.34   34.69   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.86  -37.83  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.16  -28.93   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.94  -43.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.10  -43.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.97  -42.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.38  -45.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.20   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.75   -9.78   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.79   12.55   25.34  MnOOH
Melanterite     -10.11  -12.31   -2.21  FeSO4:7H2O
Mirabilite      -13.23  -14.34   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.37  -90.08   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.43  -60.13  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.63  -12.92    2.71  MnCl2:4H2O
MnS(Green)       -5.47   -1.67    3.80  MnS
MnSO4           -14.46  -11.79    2.67  MnSO4
Nahcolite        -5.59   -6.14   -0.55  NaHCO3
Natron          -11.64  -12.95   -1.31  Na2CO3:10H2O
Nesquehonite     -4.16   -9.78   -5.62  MgCO3:3H2O
Nsutite         -27.07   15.50   42.56  MnO2
O2(g)           -71.39  -74.29   -2.89  O2
Orpiment         -7.32  -53.62  -46.30  As2S3
Portlandite     -11.29   11.51   22.80  Ca(OH)2
Pyrite           10.90   -7.58  -18.48  FeS2
Pyrochroite      -5.60    9.60   15.20  Mn(OH)2
Pyrolusite      -25.88   15.50   41.38  MnO2
Realgar          -4.18  -24.12  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.22  -45.46  -20.25  FeAsO4:2H2O
Siderite         -0.03  -10.92  -10.89  FeCO3
Siderite(d)(3)   -0.47  -10.92  -10.45  FeCO3
Sulfur           -3.27  -18.29  -15.03  S
Thenardite      -14.16  -14.34   -0.18  Na2SO4
Thermonatrite   -13.07  -12.95    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.40  -11.96   -8.56  BaCO3

Reaction step 40.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 8.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.13   15.47   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.842e-002 -1.579e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.079e-003 -4.096e-005
Manganite          -12.82   12.52   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.308e-003  2.308e-003
Siderite(d)(3)      -0.44  -10.89  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.41  -11.97   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.563e-005  Surface charge, eq

Hfo_s         
 1.040e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.421e-007       0.521  5.421e-007      -6.266
Hfo_sOMn+        4.459e-007       0.429  4.459e-007      -6.351
Hfo_sOFe+        4.015e-008       0.039  4.015e-008      -7.396
Hfo_sOH2+        5.954e-009       0.006  5.954e-009      -8.225
Hfo_sOH          4.788e-009       0.005  4.788e-009      -8.320
Hfo_sOHBa+2      5.366e-010       0.001  5.366e-010      -9.270
Hfo_sO-          8.820e-011       0.000  8.820e-011     -10.055

Hfo           
 2.563e-005  Surface charge, eq

Hfo_w         
 4.158e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.096e-005       0.504  2.096e-005      -4.679
Hfo_wOH          1.685e-005       0.405  1.685e-005      -4.773
Hfo_wOFe+        1.319e-006       0.032  1.319e-006      -5.880
Hfo_wOMn+        1.247e-006       0.030  1.247e-006      -5.904
Hfo_wOCa+        4.528e-007       0.011  4.528e-007      -6.344
Hfo_wOMg+        3.886e-007       0.009  3.886e-007      -6.411
Hfo_wO-          3.104e-007       0.007  3.104e-007      -6.508
Hfo_wOFeOH       5.564e-008       0.001  5.564e-008      -7.255
Hfo_wH2AsO3      5.479e-010       0.000  5.479e-010      -9.261
Hfo_wOHSO4-2     1.127e-011       0.000  1.127e-011     -10.948
Hfo_wSO4-        7.023e-012       0.000  7.023e-012     -11.153
Hfo_wOBa+        6.479e-012       0.000  6.479e-012     -11.189
Hfo_wOHAsO4-3    8.653e-018       0.000  8.653e-018     -17.063
Hfo_wHAsO4-      2.996e-019       0.000  2.996e-019     -18.523
Hfo_wH2AsO4      1.206e-020       0.000  1.206e-020     -19.919

Mno           



-5.283e-029  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.896e-028       0.000  3.896e-028     -27.409
Mno_O3-2         2.762e-029       0.000  2.762e-029     -28.559
Mno_O3Ca         2.417e-029       0.000  2.417e-029     -28.617
Mno_O3HMn+       3.413e-030       0.000  3.413e-030     -29.467
Mno_O3H-         6.065e-031       0.000  6.065e-031     -30.217
Mno_O3Na-        5.881e-031       0.000  5.881e-031     -30.231
Mno_O3Mg         4.435e-031       0.000  4.435e-031     -30.353
Mno_O3HCa+       1.847e-031       0.000  1.847e-031     -30.733
Mno_O3Ba         1.628e-031       0.000  1.628e-031     -30.788
Mno_O3HMg+       2.296e-033       0.000  2.296e-033     -32.639
Mno_O3HBa+       2.225e-033       0.000  2.225e-033     -32.653
Mno_O3HNa        1.205e-033       0.000  1.205e-033     -32.919
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        4.412e-041       0.000  4.412e-041     -40.355
Mno_O3H3Cl       1.105e-043       0.000  1.105e-043     -42.957

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.991e-008  6.991e-008
Ba               5.529e-007  5.529e-007
C                7.839e-003  7.839e-003
Ca               1.731e-003  1.731e-003
Cl               9.873e-005  9.873e-005
Fe               4.016e-005  4.016e-005
K                1.893e-005  1.893e-005
Mg               8.287e-005  8.287e-005
Mn               2.923e-005  2.923e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.195      Charge balance
                                       pe  =  -4.244      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.811e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.274e-003
                       Total CO2 (mol/kg)  =  4.635e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.676e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.55
                               Iterations  =  36
                                  Total H  = 1.110289e+002
                                  Total O  = 5.551925e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.702e-007  1.569e-007    -6.769    -6.804    -0.035
   H+                    6.860e-008  6.378e-008    -7.164    -7.195    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.991e-008
   AsS(OH)(HS)-          6.978e-008  6.435e-008    -7.156    -7.191    -0.035
   H3AsO3                1.263e-010  1.265e-010    -9.899    -9.898     0.001
   H2AsO3-               1.522e-012  1.404e-012   -11.818   -11.853    -0.035
   H4AsO3+               4.333e-018  3.996e-018   -17.363   -17.398    -0.035



   As3S4(HS)2-           1.864e-018  1.719e-018   -17.730   -17.765    -0.035
   HAsO3-2               6.073e-020  4.392e-020   -19.217   -19.357    -0.141
   AsO3-3                2.849e-028  1.374e-028   -27.545   -27.862    -0.317
As(5)           9.167e-019
   HAsO4-2               5.320e-019  3.848e-019   -18.274   -18.415    -0.141
   H2AsO4-               3.846e-019  3.547e-019   -18.415   -18.450    -0.035
   AsO4-3                2.800e-023  1.351e-023   -22.553   -22.869    -0.317
   H3AsO4                4.507e-024  4.513e-024   -23.346   -23.345     0.001
Ba              5.529e-007
   Ba+2                  5.373e-007  3.886e-007    -6.270    -6.410    -0.141
   BaHCO3+               1.500e-008  1.383e-008    -7.824    -7.859    -0.035
   BaCO3                 5.474e-010  5.481e-010    -9.262    -9.261     0.001
   BaSO4                 2.109e-011  2.112e-011   -10.676   -10.675     0.001
   BaOH+                 2.238e-013  2.064e-013   -12.650   -12.685    -0.035
C(-4)           3.204e-003
   CH4                   3.204e-003  3.208e-003    -2.494    -2.494     0.001
C(4)            4.635e-003
   HCO3-                 4.017e-003  3.713e-003    -2.396    -2.430    -0.034
   CO2                   5.318e-004  5.325e-004    -3.274    -3.274     0.001
   CaHCO3+               6.231e-005  5.746e-005    -4.205    -4.241    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.354e-006  4.938e-006    -5.271    -5.306    -0.035
   CO3-2                 3.741e-006  2.730e-006    -5.427    -5.564    -0.137
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.758e-006  2.544e-006    -5.559    -5.595    -0.035
   FeHCO3+               1.919e-006  1.770e-006    -5.717    -5.752    -0.035
   NaHCO3                4.189e-007  4.194e-007    -6.378    -6.377     0.001
   FeCO3                 3.117e-007  3.122e-007    -6.506    -6.506     0.001
   MgCO3                 1.523e-007  1.525e-007    -6.817    -6.817     0.001
   BaHCO3+               1.500e-008  1.383e-008    -7.824    -7.859    -0.035
   NaCO3-                1.107e-008  1.021e-008    -7.956    -7.991    -0.035
   BaCO3                 5.474e-010  5.481e-010    -9.262    -9.261     0.001
Ca              1.731e-003
   Ca+2                  1.663e-003  1.213e-003    -2.779    -2.916    -0.137
   CaHCO3+               6.231e-005  5.746e-005    -4.205    -4.241    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.621e-008  2.625e-008    -7.582    -7.581     0.001
   CaOH+                 3.423e-009  3.157e-009    -8.466    -8.501    -0.035
   CaHSO4+               1.063e-014  9.806e-015   -13.973   -14.008    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.095e-005    -4.006    -4.041    -0.036
   MnCl+                 5.995e-009  5.528e-009    -8.222    -8.257    -0.035
   FeCl+                 6.489e-010  5.984e-010    -9.188    -9.223    -0.035
   MnCl2                 2.192e-013  2.195e-013   -12.659   -12.659     0.001
   MnCl3-                5.962e-018  5.498e-018   -17.225   -17.260    -0.035
   FeCl+2                9.856e-026  7.128e-026   -25.006   -25.147    -0.141
   FeCl2+                3.140e-029  2.896e-029   -28.503   -28.538    -0.035
   FeCl3                 2.630e-034  2.634e-034   -33.580   -33.579     0.001
Fe(2)           4.016e-005
   Fe(HS)2               3.100e-005  3.104e-005    -4.509    -4.508     0.001
   Fe+2                  6.590e-006  4.766e-006    -5.181    -5.322    -0.141
   FeHCO3+               1.919e-006  1.770e-006    -5.717    -5.752    -0.035
   Fe(HS)3-              3.134e-007  2.890e-007    -6.504    -6.539    -0.035
   FeCO3                 3.117e-007  3.122e-007    -6.506    -6.506     0.001
   FeOH+                 2.562e-008  2.363e-008    -7.591    -7.627    -0.035
   FeCl+                 6.489e-010  5.984e-010    -9.188    -9.223    -0.035
   FeSO4                 9.177e-011  9.189e-011   -10.037   -10.037     0.001
   Fe(OH)2               3.149e-012  3.153e-012   -11.502   -11.501     0.001
   Fe(OH)3-              1.991e-015  1.836e-015   -14.701   -14.736    -0.035
   FeHSO4+               4.177e-017  3.852e-017   -16.379   -16.414    -0.035
Fe(3)           4.272e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.479e-014  1.364e-014   -13.830   -13.865    -0.035
   Fe(OH)4-              4.269e-016  3.937e-016   -15.370   -15.405    -0.035
   FeOH+2                3.632e-018  2.627e-018   -17.440   -17.581    -0.141
   Fe+3                  5.381e-023  2.595e-023   -22.269   -22.586    -0.317
   FeCl+2                9.856e-026  7.128e-026   -25.006   -25.147    -0.141



   FeSO4+                3.345e-026  3.085e-026   -25.476   -25.511    -0.035
   FeCl2+                3.140e-029  2.896e-029   -28.503   -28.538    -0.035
   Fe(SO4)2-             7.935e-032  7.318e-032   -31.100   -31.136    -0.035
   FeHSO4+2              7.285e-033  5.269e-033   -32.138   -32.278    -0.141
   Fe2(OH)2+4            6.789e-034  1.857e-034   -33.168   -33.731    -0.563
   FeCl3                 2.630e-034  2.634e-034   -33.580   -33.579     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.397   -45.277    -0.880
H(0)            1.769e-009
   H2                    8.847e-010  8.859e-010    -9.053    -9.053     0.001
K               1.893e-005
   K+                    1.893e-005  1.744e-005    -4.723    -4.759    -0.036
   KSO4-                 1.440e-011  1.328e-011   -10.842   -10.877    -0.035
Mg              8.287e-005
   Mg+2                  7.995e-005  5.854e-005    -4.097    -4.233    -0.135
   MgHCO3+               2.758e-006  2.544e-006    -5.559    -5.595    -0.035
   MgCO3                 1.523e-007  1.525e-007    -6.817    -6.817     0.001
   MgOH+                 3.614e-009  3.332e-009    -8.442    -8.477    -0.035
   MgSO4                 1.486e-009  1.488e-009    -8.828    -8.827     0.001
Mn(2)           2.923e-005
   Mn+2                  2.063e-005  1.492e-005    -4.685    -4.826    -0.141
   MnHCO3+               5.354e-006  4.938e-006    -5.271    -5.306    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.520e-009  6.012e-009    -8.186    -8.221    -0.035
   MnCl+                 5.995e-009  5.528e-009    -8.222    -8.257    -0.035
   MnSO4                 2.873e-010  2.877e-010    -9.542    -9.541     0.001
   MnCl2                 2.192e-013  2.195e-013   -12.659   -12.659     0.001
   MnCl3-                5.962e-018  5.498e-018   -17.225   -17.260    -0.035
   Mn(OH)3-              9.880e-019  9.111e-019   -18.005   -18.040    -0.035
Mn(3)           5.451e-035
   Mn+3                  5.451e-035  2.629e-035   -34.264   -34.580    -0.317
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.539   -82.680    -0.141
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.273   -96.308    -0.035
Na              2.181e-004
   Na+                   2.177e-004  2.009e-004    -3.662    -3.697    -0.035
   NaHCO3                4.189e-007  4.194e-007    -6.378    -6.377     0.001
   NaCO3-                1.107e-008  1.021e-008    -7.956    -7.991    -0.035
   NaSO4-                1.184e-010  1.092e-010    -9.927    -9.962    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.275   -74.275     0.001
S(-2)           2.081e-004
   HS-                   9.270e-005  8.549e-005    -4.033    -4.068    -0.035
   H2S                   4.761e-005  4.767e-005    -4.322    -4.322     0.001
   Fe(HS)2               3.100e-005  3.104e-005    -4.509    -4.508     0.001
   S5-2                  4.484e-007  3.406e-007    -6.348    -6.468    -0.119
   Fe(HS)3-              3.134e-007  2.890e-007    -6.504    -6.539    -0.035
   S4-2                  2.645e-007  1.987e-007    -6.578    -6.702    -0.124
   S6-2                  2.297e-007  1.763e-007    -6.639    -6.754    -0.115
   AsS(OH)(HS)-          6.978e-008  6.435e-008    -7.156    -7.191    -0.035
   S-2                   2.239e-010  1.619e-010    -9.650    -9.791    -0.141
   S3-2                  9.432e-011  7.002e-011   -10.025   -10.155    -0.129
   S2-2                  5.405e-012  3.974e-012   -11.267   -11.401    -0.134
   As3S4(HS)2-           1.864e-018  1.719e-018   -17.730   -17.765    -0.035
S(6)            1.773e-007
   SO4-2                 1.491e-007  1.084e-007    -6.827    -6.965    -0.138
   CaSO4                 2.621e-008  2.625e-008    -7.582    -7.581     0.001
   MgSO4                 1.486e-009  1.488e-009    -8.828    -8.827     0.001
   MnSO4                 2.873e-010  2.877e-010    -9.542    -9.541     0.001
   NaSO4-                1.184e-010  1.092e-010    -9.927    -9.962    -0.035
   FeSO4                 9.177e-011  9.189e-011   -10.037   -10.037     0.001
   BaSO4                 2.109e-011  2.112e-011   -10.676   -10.675     0.001
   KSO4-                 1.440e-011  1.328e-011   -10.842   -10.877    -0.035
   HSO4-                 7.290e-013  6.723e-013   -12.137   -12.172    -0.035
   CaHSO4+               1.063e-014  9.806e-015   -13.973   -14.008    -0.035
   FeHSO4+               4.177e-017  3.852e-017   -16.379   -16.414    -0.035
   FeSO4+                3.345e-026  3.085e-026   -25.476   -25.511    -0.035



   Fe(SO4)2-             7.935e-032  7.318e-032   -31.100   -31.136    -0.035
   FeHSO4+2              7.285e-033  5.269e-033   -32.138   -32.278    -0.141

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.42  -19.80   -1.38  As2O3
Artinite         -9.24    0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.92  -46.69    8.23  As2O5
As2S3(am)        -8.69  -53.59  -44.90  As2S3
As_native        -6.22  -18.75  -12.53  As
Ba3(AsO4)2      -14.86  -64.97  -50.11  Ba3(AsO4)2
Barite           -3.40  -13.38   -9.97  BaSO4
Birnessite      -28.13   15.47   43.60  MnO2
Bixbyite        -25.38  -25.99   -0.61  Mn2O3
Brucite          -6.68   10.16   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.58  -54.49  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.37   -2.49   -2.86  CH4
Claudetite      -18.46  -19.80   -1.34  As2O3
CO2(g)           -1.81   -3.27   -1.47  CO2
Dolomite         -1.19  -18.28  -17.09  CaMg(CO3)2
Dolomite(d)      -1.74  -18.28  -16.54  CaMg(CO3)2
Epsomite         -9.06  -11.20   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.19   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.05  -37.98  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.32   -4.32   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.43   34.60   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.90  -37.87  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.27  -29.03   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.90  -43.73   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.06  -43.27   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.93  -42.21   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.32  -45.71   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.77   -9.80   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.82   12.52   25.34  MnOOH
Melanterite     -10.08  -12.29   -2.21  FeSO4:7H2O
Mirabilite      -13.25  -14.36   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.34  -90.06   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.51  -60.22  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.62  -12.91    2.71  MnCl2:4H2O
MnS(Green)       -5.50   -1.70    3.80  MnS
MnSO4           -14.46  -11.79    2.67  MnSO4
Nahcolite        -5.58   -6.13   -0.55  NaHCO3
Natron          -11.65  -12.96   -1.31  Na2CO3:10H2O
Nesquehonite     -4.18   -9.80   -5.62  MgCO3:3H2O
Nsutite         -27.10   15.47   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -7.29  -53.59  -46.30  As2S3
Portlandite     -11.33   11.47   22.80  Ca(OH)2
Pyrite           10.92   -7.56  -18.48  FeS2
Pyrochroite      -5.64    9.56   15.20  Mn(OH)2



Pyrolusite      -25.91   15.47   41.38  MnO2
Realgar          -4.17  -24.11  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.21  -45.46  -20.25  FeAsO4:2H2O
Siderite          0.00  -10.89  -10.89  FeCO3
Siderite(d)(3)   -0.44  -10.89  -10.45  FeCO3
Sulfur           -3.25  -18.28  -15.03  S
Thenardite      -14.18  -14.36   -0.18  Na2SO4
Thermonatrite   -13.08  -12.96    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.41  -11.97   -8.56  BaCO3

Reaction step 41.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.16   15.44   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.837e-002 -1.631e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.077e-003 -4.301e-005
Manganite          -12.85   12.49   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.307e-003  2.307e-003
Siderite(d)(3)      -0.41  -10.86  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.43  -11.99   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.608e-005  Surface charge, eq

Hfo_s         
 1.038e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.528e-007       0.532  5.528e-007      -6.257
Hfo_sOMn+        4.323e-007       0.416  4.323e-007      -6.364
Hfo_sOFe+        4.176e-008       0.040  4.176e-008      -7.379
Hfo_sOH2+        6.228e-009       0.006  6.228e-009      -8.206
Hfo_sOH          4.761e-009       0.005  4.761e-009      -8.322
Hfo_sOHBa+2      5.312e-010       0.001  5.313e-010      -9.275
Hfo_sO-          8.338e-011       0.000  8.338e-011     -10.079

Hfo           
 2.608e-005  Surface charge, eq



Hfo_w         
 4.154e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.147e-005       0.517  2.147e-005      -4.668
Hfo_wOH          1.641e-005       0.395  1.641e-005      -4.785
Hfo_wOFe+        1.343e-006       0.032  1.343e-006      -5.872
Hfo_wOMn+        1.184e-006       0.028  1.184e-006      -5.927
Hfo_wOCa+        4.299e-007       0.010  4.300e-007      -6.367
Hfo_wOMg+        3.584e-007       0.009  3.584e-007      -6.446
Hfo_wO-          2.874e-007       0.007  2.874e-007      -6.541
Hfo_wOFeOH       5.389e-008       0.001  5.389e-008      -7.269
Hfo_wH2AsO3      5.391e-010       0.000  5.391e-010      -9.268
Hfo_wOHSO4-2     1.058e-011       0.000  1.058e-011     -10.975
Hfo_wSO4-        6.940e-012       0.000  6.940e-012     -11.159
Hfo_wOBa+        5.972e-012       0.000  5.972e-012     -11.224
Hfo_wOHAsO4-3    7.398e-018       0.000  7.398e-018     -17.131
Hfo_wHAsO4-      2.834e-019       0.000  2.835e-019     -18.548
Hfo_wH2AsO4      1.200e-020       0.000  1.200e-020     -19.921

Mno           
-4.751e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.610e-028       0.000  3.610e-028     -27.442
Mno_O3-2         2.496e-029       0.000  2.496e-029     -28.603
Mno_O3Ca         2.240e-029       0.000  2.240e-029     -28.650
Mno_O3HMn+       3.327e-030       0.000  3.327e-030     -29.478
Mno_O3H-         5.765e-031       0.000  5.765e-031     -30.239
Mno_O3Na-        5.309e-031       0.000  5.309e-031     -30.275
Mno_O3Mg         3.993e-031       0.000  3.993e-031     -30.399
Mno_O3HCa+       1.801e-031       0.000  1.801e-031     -30.744
Mno_O3Ba         1.464e-031       0.000  1.464e-031     -30.834
Mno_O3HMg+       2.174e-033       0.000  2.174e-033     -32.663
Mno_O3HBa+       2.106e-033       0.000  2.106e-033     -32.677
Mno_O3HNa        1.144e-033       0.000  1.144e-033     -32.941
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        4.641e-041       0.000  4.641e-041     -40.333
Mno_O3H3Cl       1.162e-043       0.000  1.162e-043     -42.935

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.992e-008  6.992e-008
Ba               5.529e-007  5.529e-007
C                8.092e-003  8.092e-003
Ca               1.783e-003  1.783e-003
Cl               9.873e-005  9.873e-005
Fe               4.219e-005  4.219e-005
K                1.893e-005  1.893e-005
Mg               8.290e-005  8.290e-005
Mn               3.012e-005  3.012e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.173      Charge balance
                                       pe  =  -4.220      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.965e-003
                       Mass of water (kg)  =  1.000e+000



                 Total alkalinity (eq/kg)  =  4.384e-003
                       Total CO2 (mol/kg)  =  4.788e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.680e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.45
                               Iterations  =  32
                                  Total H  = 1.110293e+002
                                  Total O  = 5.551961e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.619e-007  1.492e-007    -6.791    -6.826    -0.036
   H+                    7.222e-008  6.709e-008    -7.141    -7.173    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.992e-008
   AsS(OH)(HS)-          6.979e-008  6.430e-008    -7.156    -7.192    -0.036
   H3AsO3                1.276e-010  1.278e-010    -9.894    -9.894     0.001
   H2AsO3-               1.463e-012  1.348e-012   -11.835   -11.870    -0.036
   H4AsO3+               4.609e-018  4.247e-018   -17.336   -17.372    -0.036
   As3S4(HS)2-           2.059e-018  1.897e-018   -17.686   -17.722    -0.036
   HAsO3-2               5.566e-020  4.010e-020   -19.254   -19.397    -0.142
   AsO3-3                2.494e-028  1.192e-028   -27.603   -27.924    -0.320
As(5)           8.671e-019
   HAsO4-2               4.932e-019  3.553e-019   -18.307   -18.449    -0.142
   H2AsO4-               3.740e-019  3.445e-019   -18.427   -18.463    -0.036
   AsO4-3                2.479e-023  1.186e-023   -22.606   -22.926    -0.320
   H3AsO4                4.605e-024  4.612e-024   -23.337   -23.336     0.001
Ba              5.529e-007
   Ba+2                  5.370e-007  3.869e-007    -6.270    -6.412    -0.142
   BaHCO3+               1.533e-008  1.412e-008    -7.814    -7.850    -0.036
   BaCO3                 5.314e-010  5.322e-010    -9.275    -9.274     0.001
   BaSO4                 2.025e-011  2.028e-011   -10.694   -10.693     0.001
   BaOH+                 2.121e-013  1.954e-013   -12.674   -12.709    -0.036
C(-4)           3.304e-003
   CH4                   3.304e-003  3.308e-003    -2.481    -2.480     0.001
C(4)            4.788e-003
   HCO3-                 4.125e-003  3.809e-003    -2.385    -2.419    -0.035
   CO2                   5.738e-004  5.746e-004    -3.241    -3.241     0.001
   CaHCO3+               6.561e-005  6.044e-005    -4.183    -4.219    -0.036
   MnHCO3+               5.638e-006  5.194e-006    -5.249    -5.284    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.662e-006  2.662e-006    -5.436    -5.575    -0.138
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.821e-006  2.599e-006    -5.550    -5.585    -0.036
   FeHCO3+               2.168e-006  1.997e-006    -5.664    -5.700    -0.036
   NaHCO3                4.292e-007  4.298e-007    -6.367    -6.367     0.001
   FeCO3                 3.345e-007  3.349e-007    -6.476    -6.475     0.001
   MgCO3                 1.480e-007  1.482e-007    -6.830    -6.829     0.001
   BaHCO3+               1.533e-008  1.412e-008    -7.814    -7.850    -0.036
   NaCO3-                1.080e-008  9.949e-009    -7.967    -8.002    -0.036
   BaCO3                 5.314e-010  5.322e-010    -9.275    -9.274     0.001
Ca              1.783e-003
   Ca+2                  1.712e-003  1.244e-003    -2.766    -2.905    -0.139
   CaHCO3+               6.561e-005  6.044e-005    -4.183    -4.219    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.593e-008  2.596e-008    -7.586    -7.586     0.001
   CaOH+                 3.340e-009  3.077e-009    -8.476    -8.512    -0.036
   CaHSO4+               1.108e-014  1.020e-014   -13.956   -13.991    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.086e-005    -4.006    -4.042    -0.036
   MnCl+                 6.147e-009  5.664e-009    -8.211    -8.247    -0.036
   FeCl+                 7.139e-010  6.577e-010    -9.146    -9.182    -0.036
   MnCl2                 2.243e-013  2.246e-013   -12.649   -12.649     0.001
   MnCl3-                6.102e-018  5.621e-018   -17.215   -17.250    -0.036



   FeCl+2                1.151e-025  8.289e-026   -24.939   -25.082    -0.142
   FeCl2+                3.651e-029  3.364e-029   -28.438   -28.473    -0.036
   FeCl3                 3.052e-034  3.057e-034   -33.515   -33.515     0.001
Fe(2)           4.219e-005
   Fe(HS)2               3.207e-005  3.211e-005    -4.494    -4.493     0.001
   Fe+2                  7.279e-006  5.244e-006    -5.138    -5.280    -0.142
   FeHCO3+               2.168e-006  1.997e-006    -5.664    -5.700    -0.036
   FeCO3                 3.345e-007  3.349e-007    -6.476    -6.475     0.001
   Fe(HS)3-              3.146e-007  2.899e-007    -6.502    -6.538    -0.036
   FeOH+                 2.683e-008  2.471e-008    -7.571    -7.607    -0.036
   FeCl+                 7.139e-010  6.577e-010    -9.146    -9.182    -0.036
   FeSO4                 9.739e-011  9.753e-011   -10.011   -10.011     0.001
   Fe(OH)2               3.131e-012  3.135e-012   -11.504   -11.504     0.001
   Fe(OH)3-              1.884e-015  1.736e-015   -14.725   -14.761    -0.036
   FeHSO4+               4.668e-017  4.301e-017   -16.331   -16.366    -0.036
Fe(3)           4.348e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.557e-014  1.434e-014   -13.808   -13.843    -0.036
   Fe(OH)4-              4.063e-016  3.743e-016   -15.391   -15.427    -0.036
   FeOH+2                4.034e-018  2.907e-018   -17.394   -17.537    -0.142
   Fe+3                  6.317e-023  3.021e-023   -22.199   -22.520    -0.320
   FeCl+2                1.151e-025  8.289e-026   -24.939   -25.082    -0.142
   FeSO4+                3.760e-026  3.464e-026   -25.425   -25.460    -0.036
   FeCl2+                3.651e-029  3.364e-029   -28.438   -28.473    -0.036
   Fe(SO4)2-             8.602e-032  7.925e-032   -31.065   -31.101    -0.036
   FeHSO4+2              8.638e-033  6.223e-033   -32.064   -32.206    -0.142
   Fe2(OH)2+4            8.441e-034  2.274e-034   -33.074   -33.643    -0.570
   FeCl3                 3.052e-034  3.057e-034   -33.515   -33.515     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.277   -45.167    -0.890
H(0)            1.749e-009
   H2                    8.747e-010  8.759e-010    -9.058    -9.058     0.001
K               1.893e-005
   K+                    1.893e-005  1.742e-005    -4.723    -4.759    -0.036
   KSO4-                 1.389e-011  1.280e-011   -10.857   -10.893    -0.036
Mg              8.290e-005
   Mg+2                  7.993e-005  5.832e-005    -4.097    -4.234    -0.137
   MgHCO3+               2.821e-006  2.599e-006    -5.550    -5.585    -0.036
   MgCO3                 1.480e-007  1.482e-007    -6.830    -6.829     0.001
   MgOH+                 3.425e-009  3.155e-009    -8.465    -8.501    -0.036
   MgSO4                 1.428e-009  1.430e-009    -8.845    -8.845     0.001
Mn(2)           3.012e-005
   Mn+2                  2.124e-005  1.530e-005    -4.673    -4.815    -0.142
   MnHCO3+               5.638e-006  5.194e-006    -5.249    -5.284    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.362e-009  5.861e-009    -8.196    -8.232    -0.036
   MnCl+                 6.147e-009  5.664e-009    -8.211    -8.247    -0.036
   MnSO4                 2.842e-010  2.846e-010    -9.546    -9.546     0.001
   MnCl2                 2.243e-013  2.246e-013   -12.649   -12.649     0.001
   MnCl3-                6.102e-018  5.621e-018   -17.215   -17.250    -0.036
   Mn(OH)3-              8.713e-019  8.027e-019   -18.060   -18.095    -0.036
Mn(3)           5.965e-035
   Mn+3                  5.965e-035  2.852e-035   -34.224   -34.545    -0.320
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.605   -82.747    -0.142
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.315   -96.351    -0.036
Na              2.181e-004
   Na+                   2.176e-004  2.007e-004    -3.662    -3.698    -0.035
   NaHCO3                4.292e-007  4.298e-007    -6.367    -6.367     0.001
   NaCO3-                1.080e-008  9.949e-009    -7.967    -8.002    -0.036
   NaSO4-                1.142e-010  1.052e-010    -9.942    -9.978    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.266   -74.265     0.001
S(-2)           2.081e-004
   HS-                   8.997e-005  8.289e-005    -4.046    -4.081    -0.036
   H2S                   4.856e-005  4.862e-005    -4.314    -4.313     0.001
   Fe(HS)2               3.207e-005  3.211e-005    -4.494    -4.493     0.001



   S5-2                  4.145e-007  3.139e-007    -6.383    -6.503    -0.121
   Fe(HS)3-              3.146e-007  2.899e-007    -6.502    -6.538    -0.036
   S4-2                  2.446e-007  1.832e-007    -6.612    -6.737    -0.126
   S6-2                  2.123e-007  1.625e-007    -6.673    -6.789    -0.116
   AsS(OH)(HS)-          6.979e-008  6.430e-008    -7.156    -7.192    -0.036
   S-2                   2.071e-010  1.492e-010    -9.684    -9.826    -0.142
   S3-2                  8.723e-011  6.454e-011   -10.059   -10.190    -0.131
   S2-2                  5.000e-012  3.663e-012   -11.301   -11.436    -0.135
   As3S4(HS)2-           2.059e-018  1.897e-018   -17.686   -17.722    -0.036
S(6)            1.722e-007
   SO4-2                 1.443e-007  1.046e-007    -6.841    -6.981    -0.140
   CaSO4                 2.593e-008  2.596e-008    -7.586    -7.586     0.001
   MgSO4                 1.428e-009  1.430e-009    -8.845    -8.845     0.001
   MnSO4                 2.842e-010  2.846e-010    -9.546    -9.546     0.001
   NaSO4-                1.142e-010  1.052e-010    -9.942    -9.978    -0.036
   FeSO4                 9.739e-011  9.753e-011   -10.011   -10.011     0.001
   BaSO4                 2.025e-011  2.028e-011   -10.694   -10.693     0.001
   KSO4-                 1.389e-011  1.280e-011   -10.857   -10.893    -0.036
   HSO4-                 7.404e-013  6.821e-013   -12.131   -12.166    -0.036
   CaHSO4+               1.108e-014  1.020e-014   -13.956   -13.991    -0.036
   FeHSO4+               4.668e-017  4.301e-017   -16.331   -16.366    -0.036
   FeSO4+                3.760e-026  3.464e-026   -25.425   -25.460    -0.036
   Fe(SO4)2-             8.602e-032  7.925e-032   -31.065   -31.101    -0.036
   FeHSO4+2              8.638e-033  6.223e-033   -32.064   -32.206    -0.142

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.89   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.41  -19.79   -1.38  As2O3
Artinite         -9.30    0.30    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.90  -46.67    8.23  As2O5
As2S3(am)        -8.65  -53.55  -44.90  As2S3
As_native        -6.22  -18.75  -12.53  As
Ba3(AsO4)2      -14.98  -65.09  -50.11  Ba3(AsO4)2
Barite           -3.42  -13.39   -9.97  BaSO4
Birnessite      -28.16   15.44   43.60  MnO2
Bixbyite        -25.44  -26.05   -0.61  Mn2O3
Brucite          -6.73   10.11   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.66  -54.57  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.38   -2.48   -2.86  CH4
Claudetite      -18.45  -19.79   -1.34  As2O3
CO2(g)           -1.77   -3.24   -1.47  CO2
Dolomite         -1.20  -18.29  -17.09  CaMg(CO3)2
Dolomite(d)      -1.75  -18.29  -16.54  CaMg(CO3)2
Epsomite         -9.08  -11.22   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.19   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.08  -37.95  -45.03  Fe3S4
Gypsum           -5.30   -9.89   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.32   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.53   34.50   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.94  -37.91  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.36  -29.12   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.86  -43.69   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.03  -43.24   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.90  -42.18   -5.28  NaFe3(SO4)2(OH)6



JarositeH       -40.26  -45.65   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.78   -9.81   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.85   12.49   25.34  MnOOH
Melanterite     -10.05  -12.26   -2.21  FeSO4:7H2O
Mirabilite      -13.26  -14.38   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.32  -90.03   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.59  -60.30  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.61  -12.90    2.71  MnCl2:4H2O
MnS(Green)       -5.52   -1.72    3.80  MnS
MnSO4           -14.46  -11.80    2.67  MnSO4
Nahcolite        -5.57   -6.12   -0.55  NaHCO3
Natron          -11.66  -12.97   -1.31  Na2CO3:10H2O
Nesquehonite     -4.19   -9.81   -5.62  MgCO3:3H2O
Nsutite         -27.13   15.44   42.56  MnO2
O2(g)           -71.37  -74.27   -2.89  O2
Orpiment         -7.25  -53.55  -46.30  As2S3
Portlandite     -11.36   11.44   22.80  Ca(OH)2
Pyrite           10.94   -7.54  -18.48  FeS2
Pyrochroite      -5.67    9.53   15.20  Mn(OH)2
Pyrolusite      -25.94   15.44   41.38  MnO2
Realgar          -4.16  -24.10  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.20  -45.45  -20.25  FeAsO4:2H2O
Siderite          0.03  -10.86  -10.89  FeCO3
Siderite(d)(3)   -0.41  -10.86  -10.45  FeCO3
Sulfur           -3.24  -18.27  -15.03  S
Thenardite      -14.20  -14.38   -0.18  Na2SO4
Thermonatrite   -13.09  -12.97    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.43  -11.99   -8.56  BaCO3

Reaction step 42.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.19   15.41   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.832e-002 -1.682e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.075e-003 -4.506e-005
Manganite          -12.88   12.46   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  2.306e-003  2.306e-003



Siderite(d)(3)      -0.38  -10.83  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.44  -12.00   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.652e-005  Surface charge, eq

Hfo_s         
 1.037e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.629e-007       0.543  5.629e-007      -6.250
Hfo_sOMn+        4.194e-007       0.404  4.194e-007      -6.377
Hfo_sOFe+        4.333e-008       0.042  4.333e-008      -7.363
Hfo_sOH2+        6.497e-009       0.006  6.497e-009      -8.187
Hfo_sOH          4.733e-009       0.005  4.733e-009      -8.325
Hfo_sOHBa+2      5.259e-010       0.001  5.259e-010      -9.279
Hfo_sO-          7.899e-011       0.000  7.899e-011     -10.102

Hfo           
 2.652e-005  Surface charge, eq

Hfo_w         
 4.150e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.195e-005       0.529  2.195e-005      -4.658
Hfo_wOH          1.599e-005       0.385  1.599e-005      -4.796
Hfo_wOFe+        1.366e-006       0.033  1.366e-006      -5.864
Hfo_wOMn+        1.126e-006       0.027  1.126e-006      -5.949
Hfo_wOCa+        4.089e-007       0.010  4.089e-007      -6.388
Hfo_wOMg+        3.315e-007       0.008  3.315e-007      -6.480
Hfo_wO-          2.669e-007       0.006  2.669e-007      -6.574
Hfo_wOFeOH       5.223e-008       0.001  5.223e-008      -7.282
Hfo_wH2AsO3      5.311e-010       0.000  5.311e-010      -9.275
Hfo_wOHSO4-2     9.953e-012       0.000  9.953e-012     -11.002
Hfo_wSO4-        6.849e-012       0.000  6.849e-012     -11.164
Hfo_wOBa+        5.522e-012       0.000  5.522e-012     -11.258
Hfo_wOHAsO4-3    6.375e-018       0.000  6.375e-018     -17.196
Hfo_wHAsO4-      2.690e-019       0.000  2.690e-019     -18.570
Hfo_wH2AsO4      1.195e-020       0.000  1.195e-020     -19.923

Mno           
-4.293e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.358e-028       0.000  3.358e-028     -27.474
Mno_O3-2         2.267e-029       0.000  2.267e-029     -28.645
Mno_O3Ca         2.084e-029       0.000  2.084e-029     -28.681
Mno_O3HMn+       3.247e-030       0.000  3.247e-030     -29.489
Mno_O3H-         5.494e-031       0.000  5.494e-031     -30.260
Mno_O3Na-        4.817e-031       0.000  4.817e-031     -30.317
Mno_O3Mg         3.612e-031       0.000  3.612e-031     -30.442
Mno_O3HCa+       1.758e-031       0.000  1.758e-031     -30.755
Mno_O3Ba         1.324e-031       0.000  1.324e-031     -30.878
Mno_O3HMg+       2.064e-033       0.000  2.064e-033     -32.685
Mno_O3HBa+       1.998e-033       0.000  1.998e-033     -32.699
Mno_O3HNa        1.089e-033       0.000  1.089e-033     -32.963
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        4.871e-041       0.000  4.871e-041     -40.312
Mno_O3H3Cl       1.218e-043       0.000  1.218e-043     -42.914

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               6.993e-008  6.993e-008
Ba               5.529e-007  5.529e-007
C                8.343e-003  8.343e-003
Ca               1.834e-003  1.834e-003
Cl               9.873e-005  9.873e-005
Fe               4.422e-005  4.422e-005
K                1.893e-005  1.893e-005
Mg               8.293e-005  8.293e-005
Mn               3.100e-005  3.100e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.152      Charge balance
                                       pe  =  -4.196      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.116e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.492e-003
                       Total CO2 (mol/kg)  =  4.940e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.685e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.34
                               Iterations  =  63
                                  Total H  = 1.110297e+002
                                  Total O  = 5.551997e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.545e-007  1.422e-007    -6.811    -6.847    -0.036
   H+                    7.585e-008  7.040e-008    -7.120    -7.152    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.993e-008
   AsS(OH)(HS)-          6.980e-008  6.425e-008    -7.156    -7.192    -0.036
   H3AsO3                1.290e-010  1.292e-010    -9.889    -9.889     0.001
   H2AsO3-               1.411e-012  1.299e-012   -11.850   -11.886    -0.036
   H4AsO3+               4.895e-018  4.506e-018   -17.310   -17.346    -0.036
   As3S4(HS)2-           2.264e-018  2.084e-018   -17.645   -17.681    -0.036
   HAsO3-2               5.129e-020  3.682e-020   -19.290   -19.434    -0.144
   AsO3-3                2.200e-028  1.043e-028   -27.657   -27.982    -0.324
As(5)           8.239e-019
   HAsO4-2               4.594e-019  3.297e-019   -18.338   -18.482    -0.144
   H2AsO4-               3.645e-019  3.355e-019   -18.438   -18.474    -0.036
   AsO4-3                2.211e-023  1.048e-023   -22.655   -22.979    -0.324
   H3AsO4                4.707e-024  4.713e-024   -23.327   -23.327     0.001
Ba              5.529e-007
   Ba+2                  5.367e-007  3.852e-007    -6.270    -6.414    -0.144
   BaHCO3+               1.566e-008  1.441e-008    -7.805    -7.841    -0.036
   BaCO3                 5.166e-010  5.174e-010    -9.287    -9.286     0.001
   BaSO4                 1.946e-011  1.949e-011   -10.711   -10.710     0.001
   BaOH+                 2.014e-013  1.854e-013   -12.696   -12.732    -0.036
C(-4)           3.403e-003
   CH4                   3.403e-003  3.408e-003    -2.468    -2.467     0.001
C(4)            4.940e-003
   HCO3-                 4.230e-003  3.902e-003    -2.374    -2.409    -0.035
   CO2                   6.169e-004  6.178e-004    -3.210    -3.209     0.001
   CaHCO3+               6.891e-005  6.343e-005    -4.162    -4.198    -0.036
   MnHCO3+               5.922e-006  5.451e-006    -5.228    -5.264    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.588e-006  2.600e-006    -5.445    -5.585    -0.140



   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.882e-006  2.653e-006    -5.540    -5.576    -0.036
   FeHCO3+               2.435e-006  2.242e-006    -5.613    -5.649    -0.036
   NaHCO3                4.393e-007  4.399e-007    -6.357    -6.357     0.001
   FeCO3                 3.577e-007  3.582e-007    -6.446    -6.446     0.001
   MgCO3                 1.439e-007  1.441e-007    -6.842    -6.841     0.001
   BaHCO3+               1.566e-008  1.441e-008    -7.805    -7.841    -0.036
   NaCO3-                1.054e-008  9.704e-009    -7.977    -8.013    -0.036
   BaCO3                 5.166e-010  5.174e-010    -9.287    -9.286     0.001
Ca              1.834e-003
   Ca+2                  1.760e-003  1.274e-003    -2.755    -2.895    -0.140
   CaHCO3+               6.891e-005  6.343e-005    -4.162    -4.198    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.563e-008  2.566e-008    -7.591    -7.591     0.001
   CaOH+                 3.263e-009  3.003e-009    -8.486    -8.522    -0.036
   CaHSO4+               1.150e-014  1.058e-014   -13.939   -13.975    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.077e-005    -4.006    -4.042    -0.036
   MnCl+                 6.296e-009  5.795e-009    -8.201    -8.237    -0.036
   FeCl+                 7.820e-010  7.198e-010    -9.107    -9.143    -0.036
   MnCl2                 2.293e-013  2.296e-013   -12.640   -12.639     0.001
   MnCl3-                6.237e-018  5.741e-018   -17.205   -17.241    -0.036
   FeCl+2                1.333e-025  9.569e-026   -24.875   -25.019    -0.144
   FeCl2+                4.215e-029  3.880e-029   -28.375   -28.411    -0.036
   FeCl3                 3.517e-034  3.522e-034   -33.454   -33.453     0.001
Fe(2)           4.422e-005
   Fe(HS)2               3.308e-005  3.312e-005    -4.480    -4.480     0.001
   Fe+2                  8.003e-006  5.744e-006    -5.097    -5.241    -0.144
   FeHCO3+               2.435e-006  2.242e-006    -5.613    -5.649    -0.036
   FeCO3                 3.577e-007  3.582e-007    -6.446    -6.446     0.001
   Fe(HS)3-              3.152e-007  2.901e-007    -6.501    -6.537    -0.036
   FeOH+                 2.803e-008  2.580e-008    -7.552    -7.588    -0.036
   FeCl+                 7.820e-010  7.198e-010    -9.107    -9.143    -0.036
   FeSO4                 1.030e-010  1.031e-010    -9.987    -9.987     0.001
   Fe(OH)2               3.114e-012  3.118e-012   -11.507   -11.506     0.001
   Fe(OH)3-              1.787e-015  1.645e-015   -14.748   -14.784    -0.036
   FeHSO4+               5.183e-017  4.771e-017   -16.285   -16.321    -0.036
Fe(3)           4.424e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.635e-014  1.505e-014   -13.786   -13.822    -0.036
   Fe(OH)4-              3.875e-016  3.567e-016   -15.412   -15.448    -0.036
   FeOH+2                4.459e-018  3.201e-018   -17.351   -17.495    -0.144
   Fe+3                  7.361e-023  3.491e-023   -22.133   -22.457    -0.324
   FeCl+2                1.333e-025  9.569e-026   -24.875   -25.019    -0.144
   FeSO4+                4.197e-026  3.863e-026   -25.377   -25.413    -0.036
   FeCl2+                4.215e-029  3.880e-029   -28.375   -28.411    -0.036
   Fe(SO4)2-             9.267e-032  8.530e-032   -31.033   -31.069    -0.036
   FeHSO4+2              1.015e-032  7.282e-033   -31.994   -32.138    -0.144
   Fe2(OH)2+4            1.039e-033  2.757e-034   -32.983   -33.560    -0.576
   FeCl3                 3.517e-034  3.522e-034   -33.454   -33.453     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.162   -45.062    -0.900
H(0)            1.731e-009
   H2                    8.654e-010  8.666e-010    -9.063    -9.062     0.001
K               1.893e-005
   K+                    1.893e-005  1.740e-005    -4.723    -4.759    -0.036
   KSO4-                 1.341e-011  1.234e-011   -10.873   -10.909    -0.036
Mg              8.293e-005
   Mg+2                  7.990e-005  5.810e-005    -4.097    -4.236    -0.138
   MgHCO3+               2.882e-006  2.653e-006    -5.540    -5.576    -0.036
   MgCO3                 1.439e-007  1.441e-007    -6.842    -6.841     0.001
   MgOH+                 3.255e-009  2.996e-009    -8.488    -8.524    -0.036
   MgSO4                 1.373e-009  1.375e-009    -8.862    -8.862     0.001
Mn(2)           3.100e-005
   Mn+2                  2.183e-005  1.567e-005    -4.661    -4.805    -0.144
   MnHCO3+               5.922e-006  5.451e-006    -5.228    -5.264    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.296e-009  5.795e-009    -8.201    -8.237    -0.036



   MnOH+                 6.215e-009  5.721e-009    -8.207    -8.243    -0.036
   MnSO4                 2.809e-010  2.813e-010    -9.551    -9.551     0.001
   MnCl2                 2.293e-013  2.296e-013   -12.640   -12.639     0.001
   MnCl3-                6.237e-018  5.741e-018   -17.205   -17.241    -0.036
   Mn(OH)3-              7.729e-019  7.114e-019   -18.112   -18.148    -0.036
Mn(3)           6.499e-035
   Mn+3                  6.499e-035  3.082e-035   -34.187   -34.511    -0.324
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.667   -82.811    -0.144
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.355   -96.391    -0.036
Na              2.181e-004
   Na+                   2.176e-004  2.005e-004    -3.662    -3.698    -0.036
   NaHCO3                4.393e-007  4.399e-007    -6.357    -6.357     0.001
   NaCO3-                1.054e-008  9.704e-009    -7.977    -8.013    -0.036
   NaSO4-                1.102e-010  1.014e-010    -9.958    -9.994    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.256   -74.256     0.001
S(-2)           2.081e-004
   HS-                   8.739e-005  8.044e-005    -4.059    -4.095    -0.036
   H2S                   4.944e-005  4.951e-005    -4.306    -4.305     0.001
   Fe(HS)2               3.308e-005  3.312e-005    -4.480    -4.480     0.001
   S5-2                  3.843e-007  2.903e-007    -6.415    -6.537    -0.122
   Fe(HS)3-              3.152e-007  2.901e-007    -6.501    -6.537    -0.036
   S4-2                  2.268e-007  1.694e-007    -6.644    -6.771    -0.127
   S6-2                  1.968e-007  1.503e-007    -6.706    -6.823    -0.117
   AsS(OH)(HS)-          6.980e-008  6.425e-008    -7.156    -7.192    -0.036
   S-2                   1.923e-010  1.380e-010    -9.716    -9.860    -0.144
   S3-2                  8.092e-011  5.969e-011   -10.092   -10.224    -0.132
   S2-2                  4.639e-012  3.387e-012   -11.334   -11.470    -0.137
   As3S4(HS)2-           2.264e-018  2.084e-018   -17.645   -17.681    -0.036
S(6)            1.673e-007
   SO4-2                 1.398e-007  1.009e-007    -6.855    -6.996    -0.141
   CaSO4                 2.563e-008  2.566e-008    -7.591    -7.591     0.001
   MgSO4                 1.373e-009  1.375e-009    -8.862    -8.862     0.001
   MnSO4                 2.809e-010  2.813e-010    -9.551    -9.551     0.001
   NaSO4-                1.102e-010  1.014e-010    -9.958    -9.994    -0.036
   FeSO4                 1.030e-010  1.031e-010    -9.987    -9.987     0.001
   BaSO4                 1.946e-011  1.949e-011   -10.711   -10.710     0.001
   KSO4-                 1.341e-011  1.234e-011   -10.873   -10.909    -0.036
   HSO4-                 7.505e-013  6.908e-013   -12.125   -12.161    -0.036
   CaHSO4+               1.150e-014  1.058e-014   -13.939   -13.975    -0.036
   FeHSO4+               5.183e-017  4.771e-017   -16.285   -16.321    -0.036
   FeSO4+                4.197e-026  3.863e-026   -25.377   -25.413    -0.036
   Fe(SO4)2-             9.267e-032  8.530e-032   -31.033   -31.069    -0.036
   FeHSO4+2              1.015e-032  7.282e-033   -31.994   -32.138    -0.144

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.53   -9.89   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.40  -19.78   -1.38  As2O3
Artinite         -9.35    0.25    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.88  -46.65    8.23  As2O5
As2S3(am)        -8.62  -53.52  -44.90  As2S3
As_native        -6.22  -18.76  -12.53  As
Ba3(AsO4)2      -15.09  -65.20  -50.11  Ba3(AsO4)2
Barite           -3.44  -13.41   -9.97  BaSO4
Birnessite      -28.19   15.41   43.60  MnO2
Bixbyite        -25.50  -26.11   -0.61  Mn2O3
Brucite          -6.77   10.07   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.74  -54.64  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.39   -2.47   -2.86  CH4
Claudetite      -18.44  -19.78   -1.34  As2O3



CO2(g)           -1.74   -3.21   -1.47  CO2
Dolomite         -1.21  -18.30  -17.09  CaMg(CO3)2
Dolomite(d)      -1.76  -18.30  -16.54  CaMg(CO3)2
Epsomite         -9.09  -11.23   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.11  -37.92  -45.03  Fe3S4
Gypsum           -5.31   -9.89   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.31   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.62   34.41   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.97  -37.94  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.45  -29.22   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.83  -43.66   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.00  -43.21   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.87  -42.15   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.21  -45.60   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.79   -9.82   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -12.88   12.46   25.34  MnOOH
Melanterite     -10.03  -12.24   -2.21  FeSO4:7H2O
Mirabilite      -13.28  -14.39   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.30  -90.01   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.67  -60.37  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.60  -12.89    2.71  MnCl2:4H2O
MnS(Green)       -5.55   -1.75    3.80  MnS
MnSO4           -14.47  -11.80    2.67  MnSO4
Nahcolite        -5.56   -6.11   -0.55  NaHCO3
Natron          -11.67  -12.98   -1.31  Na2CO3:10H2O
Nesquehonite     -4.20   -9.82   -5.62  MgCO3:3H2O
Nsutite         -27.15   15.41   42.56  MnO2
O2(g)           -71.36  -74.26   -2.89  O2
Orpiment         -7.22  -53.52  -46.30  As2S3
Portlandite     -11.39   11.41   22.80  Ca(OH)2
Pyrite           10.96   -7.52  -18.48  FeS2
Pyrochroite      -5.70    9.50   15.20  Mn(OH)2
Pyrolusite      -25.97   15.41   41.38  MnO2
Realgar          -4.15  -24.09  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -25.19  -45.44  -20.25  FeAsO4:2H2O
Siderite          0.06  -10.83  -10.89  FeCO3
Siderite(d)(3)   -0.38  -10.83  -10.45  FeCO3
Sulfur           -3.23  -18.25  -15.03  S
Thenardite      -14.21  -14.39   -0.18  Na2SO4
Thermonatrite   -13.11  -12.98    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.44  -12.00   -8.56  BaCO3

Reaction step 43.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.21   15.39   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.827e-002 -1.732e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.073e-003 -4.710e-005
Manganite          -12.91   12.43   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.305e-003  2.305e-003
Siderite(d)(3)      -0.35  -10.80  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.45  -12.01   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.692e-005  Surface charge, eq

Hfo_s         
 1.036e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.723e-007       0.552  5.723e-007      -6.242
Hfo_sOMn+        4.073e-007       0.393  4.073e-007      -6.390
Hfo_sOFe+        4.486e-008       0.043  4.486e-008      -7.348
Hfo_sOH2+        6.761e-009       0.007  6.761e-009      -8.170
Hfo_sOH          4.704e-009       0.005  4.704e-009      -8.328
Hfo_sOHBa+2      5.204e-010       0.001  5.204e-010      -9.284
Hfo_sO-          7.497e-011       0.000  7.497e-011     -10.125

Hfo           
 2.692e-005  Surface charge, eq

Hfo_w         
 4.146e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.241e-005       0.541  2.241e-005      -4.650
Hfo_wOH          1.559e-005       0.376  1.559e-005      -4.807
Hfo_wOFe+        1.388e-006       0.033  1.388e-006      -5.858
Hfo_wOMn+        1.072e-006       0.026  1.072e-006      -5.970
Hfo_wOCa+        3.895e-007       0.009  3.895e-007      -6.409
Hfo_wOMg+        3.075e-007       0.007  3.075e-007      -6.512
Hfo_wO-          2.485e-007       0.006  2.485e-007      -6.605
Hfo_wOFeOH       5.066e-008       0.001  5.066e-008      -7.295
Hfo_wH2AsO3      5.239e-010       0.000  5.239e-010      -9.281
Hfo_wOHSO4-2     9.369e-012       0.000  9.369e-012     -11.028
Hfo_wSO4-        6.751e-012       0.000  6.751e-012     -11.171
Hfo_wOBa+        5.120e-012       0.000  5.120e-012     -11.291



Hfo_wOHAsO4-3    5.534e-018       0.000  5.534e-018     -17.257
Hfo_wHAsO4-      2.560e-019       0.000  2.560e-019     -18.592
Hfo_wH2AsO4      1.191e-020       0.000  1.191e-020     -19.924

Mno           
-1.061e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.531e-025       0.000  8.531e-025     -24.069
Mno_O3-2         5.629e-026       0.000  5.629e-026     -25.250
Mno_O3Ca         5.293e-026       0.000  5.293e-026     -25.276
Mno_O3HMn+       8.637e-027       0.000  8.637e-027     -26.064
Mno_O3H-         1.429e-027       0.000  1.429e-027     -26.845
Mno_O3Na-        1.195e-027       0.000  1.195e-027     -26.923
Mno_O3Mg         8.937e-028       0.000  8.937e-028     -27.049
Mno_O3HCa+       4.676e-028       0.000  4.676e-028     -27.330
Mno_O3Ba         3.275e-028       0.000  3.275e-028     -27.485
Mno_O3HMg+       5.346e-030       0.000  5.346e-030     -29.272
Mno_O3HBa+       5.174e-030       0.000  5.174e-030     -29.286
Mno_O3HNa        2.830e-030       0.000  2.830e-030     -29.548
Mno_O3H2         2.723e-032       0.000  2.723e-032     -31.565
Mno_O3H3+        1.388e-037       0.000  1.388e-037     -36.857
Mno_O3H3Cl       3.468e-040       0.000  3.468e-040     -39.460

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.994e-008  6.994e-008
Ba               5.529e-007  5.529e-007
C                8.594e-003  8.594e-003
Ca               1.884e-003  1.884e-003
Cl               9.873e-005  9.873e-005
Fe               4.624e-005  4.624e-005
K                1.893e-005  1.893e-005
Mg               8.295e-005  8.295e-005
Mn               3.187e-005  3.187e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.132      Charge balance
                                       pe  =  -4.174      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.264e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.599e-003
                       Total CO2 (mol/kg)  =  5.091e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.689e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.25
                               Iterations  =  46
                                  Total H  = 1.110301e+002
                                  Total O  = 5.552033e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.476e-007  1.358e-007    -6.831    -6.867    -0.036
   H+                    7.947e-008  7.371e-008    -7.100    -7.132    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000



As(3)           6.994e-008
   AsS(OH)(HS)-          6.980e-008  6.419e-008    -7.156    -7.193    -0.036
   H3AsO3                1.305e-010  1.307e-010    -9.884    -9.884     0.001
   H2AsO3-               1.365e-012  1.255e-012   -11.865   -11.901    -0.036
   H4AsO3+               5.191e-018  4.774e-018   -17.285   -17.321    -0.036
   As3S4(HS)2-           2.479e-018  2.279e-018   -17.606   -17.642    -0.036
   HAsO3-2               4.751e-020  3.398e-020   -19.323   -19.469    -0.146
   AsO3-3                1.955e-028  9.197e-029   -27.709   -28.036    -0.328
As(5)           7.860e-019
   HAsO4-2               4.298e-019  3.074e-019   -18.367   -18.512    -0.146
   H2AsO4-               3.562e-019  3.275e-019   -18.448   -18.485    -0.036
   AsO4-3                1.985e-023  9.335e-024   -22.702   -23.030    -0.328
   H3AsO4                4.810e-024  4.817e-024   -23.318   -23.317     0.001
Ba              5.529e-007
   Ba+2                  5.364e-007  3.837e-007    -6.270    -6.416    -0.146
   BaHCO3+               1.597e-008  1.469e-008    -7.797    -7.833    -0.036
   BaCO3                 5.029e-010  5.036e-010    -9.299    -9.298     0.001
   BaSO4                 1.871e-011  1.874e-011   -10.728   -10.727     0.001
   BaOH+                 1.917e-013  1.763e-013   -12.717   -12.754    -0.036
C(-4)           3.503e-003
   CH4                   3.503e-003  3.508e-003    -2.456    -2.455     0.001
C(4)            5.091e-003
   HCO3-                 4.333e-003  3.994e-003    -2.363    -2.399    -0.035
   CO2                   6.611e-004  6.621e-004    -3.180    -3.179     0.001
   CaHCO3+               7.222e-005  6.641e-005    -4.141    -4.178    -0.036
   MnHCO3+               6.206e-006  5.707e-006    -5.207    -5.244    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.519e-006  2.541e-006    -5.454    -5.595    -0.141
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.941e-006  2.705e-006    -5.531    -5.568    -0.036
   FeHCO3+               2.721e-006  2.503e-006    -5.565    -5.602    -0.036
   NaHCO3                4.492e-007  4.499e-007    -6.348    -6.347     0.001
   FeCO3                 3.814e-007  3.819e-007    -6.419    -6.418     0.001
   MgCO3                 1.401e-007  1.403e-007    -6.853    -6.853     0.001
   BaHCO3+               1.597e-008  1.469e-008    -7.797    -7.833    -0.036
   NaCO3-                1.031e-008  9.477e-009    -7.987    -8.023    -0.036
   BaCO3                 5.029e-010  5.036e-010    -9.299    -9.298     0.001
Ca              1.884e-003
   Ca+2                  1.806e-003  1.304e-003    -2.743    -2.885    -0.142
   CaHCO3+               7.222e-005  6.641e-005    -4.141    -4.178    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.531e-008  2.535e-008    -7.597    -7.596     0.001
   CaOH+                 3.191e-009  2.934e-009    -8.496    -8.532    -0.036
   CaHSO4+               1.190e-014  1.095e-014   -13.924   -13.961    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.069e-005    -4.006    -4.042    -0.037
   MnCl+                 6.441e-009  5.923e-009    -8.191    -8.227    -0.036
   FeCl+                 8.530e-010  7.844e-010    -9.069    -9.105    -0.036
   MnCl2                 2.341e-013  2.345e-013   -12.631   -12.630     0.001
   MnCl3-                6.369e-018  5.857e-018   -17.196   -17.232    -0.036
   FeCl+2                1.534e-025  1.097e-025   -24.814   -24.960    -0.146
   FeCl2+                4.834e-029  4.446e-029   -28.316   -28.352    -0.036
   FeCl3                 4.026e-034  4.032e-034   -33.395   -33.394     0.001
Fe(2)           4.624e-005
   Fe(HS)2               3.403e-005  3.408e-005    -4.468    -4.468     0.001
   Fe+2                  8.761e-006  6.266e-006    -5.057    -5.203    -0.146
   FeHCO3+               2.721e-006  2.503e-006    -5.565    -5.602    -0.036
   FeCO3                 3.814e-007  3.819e-007    -6.419    -6.418     0.001
   Fe(HS)3-              3.152e-007  2.899e-007    -6.501    -6.538    -0.036
   FeOH+                 2.922e-008  2.688e-008    -7.534    -7.571    -0.036
   FeCl+                 8.530e-010  7.844e-010    -9.069    -9.105    -0.036
   FeSO4                 1.084e-010  1.086e-010    -9.965    -9.964     0.001
   Fe(OH)2               3.098e-012  3.103e-012   -11.509   -11.508     0.001
   Fe(OH)3-              1.700e-015  1.563e-015   -14.770   -14.806    -0.036
   FeHSO4+               5.722e-017  5.262e-017   -16.242   -16.279    -0.036
Fe(3)           4.501e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001



   Fe(OH)2+              1.714e-014  1.576e-014   -13.766   -13.802    -0.036
   Fe(OH)4-              3.704e-016  3.406e-016   -15.431   -15.468    -0.036
   FeOH+2                4.906e-018  3.509e-018   -17.309   -17.455    -0.146
   Fe+3                  8.519e-023  4.007e-023   -22.070   -22.397    -0.328
   FeCl+2                1.534e-025  1.097e-025   -24.814   -24.960    -0.146
   FeSO4+                4.656e-026  4.282e-026   -25.332   -25.368    -0.036
   FeCl2+                4.834e-029  4.446e-029   -28.316   -28.352    -0.036
   Fe(SO4)2-             9.928e-032  9.130e-032   -31.003   -31.040    -0.036
   FeHSO4+2              1.182e-032  8.452e-033   -31.927   -32.073    -0.146
   Fe2(OH)2+4            1.267e-033  3.314e-034   -32.897   -33.480    -0.582
   FeCl3                 4.026e-034  4.032e-034   -33.395   -33.394     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.052   -44.962    -0.910
H(0)            1.713e-009
   H2                    8.566e-010  8.579e-010    -9.067    -9.067     0.001
K               1.893e-005
   K+                    1.893e-005  1.739e-005    -4.723    -4.760    -0.037
   KSO4-                 1.295e-011  1.191e-011   -10.888   -10.924    -0.036
Mg              8.295e-005
   Mg+2                  7.986e-005  5.788e-005    -4.098    -4.237    -0.140
   MgHCO3+               2.941e-006  2.705e-006    -5.531    -5.568    -0.036
   MgCO3                 1.401e-007  1.403e-007    -6.853    -6.853     0.001
   MgOH+                 3.100e-009  2.850e-009    -8.509    -8.545    -0.036
   MgSO4                 1.320e-009  1.322e-009    -8.879    -8.879     0.001
Mn(2)           3.187e-005
   Mn+2                  2.242e-005  1.603e-005    -4.649    -4.795    -0.146
   MnHCO3+               6.206e-006  5.707e-006    -5.207    -5.244    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.441e-009  5.923e-009    -8.191    -8.227    -0.036
   MnOH+                 6.078e-009  5.589e-009    -8.216    -8.253    -0.036
   MnSO4                 2.775e-010  2.779e-010    -9.557    -9.556     0.001
   MnCl2                 2.341e-013  2.345e-013   -12.631   -12.630     0.001
   MnCl3-                6.369e-018  5.857e-018   -17.196   -17.232    -0.036
   Mn(OH)3-              6.894e-019  6.340e-019   -18.162   -18.198    -0.036
Mn(3)           7.053e-035
   Mn+3                  7.053e-035  3.318e-035   -34.152   -34.479    -0.328
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.727   -82.872    -0.146
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.394   -96.431    -0.036
Na              2.181e-004
   Na+                   2.176e-004  2.003e-004    -3.662    -3.698    -0.036
   NaHCO3                4.492e-007  4.499e-007    -6.348    -6.347     0.001
   NaCO3-                1.031e-008  9.477e-009    -7.987    -8.023    -0.036
   NaSO4-                1.064e-010  9.783e-011    -9.973   -10.010    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.248   -74.247     0.001
S(-2)           2.081e-004
   HS-                   8.494e-005  7.811e-005    -4.071    -4.107    -0.036
   H2S                   5.027e-005  5.035e-005    -4.299    -4.298     0.001
   Fe(HS)2               3.403e-005  3.408e-005    -4.468    -4.468     0.001
   S5-2                  3.573e-007  2.693e-007    -6.447    -6.570    -0.123
   Fe(HS)3-              3.152e-007  2.899e-007    -6.501    -6.538    -0.036
   S4-2                  2.109e-007  1.571e-007    -6.676    -6.804    -0.128
   S6-2                  1.830e-007  1.394e-007    -6.738    -6.856    -0.118
   AsS(OH)(HS)-          6.980e-008  6.419e-008    -7.156    -7.193    -0.036
   S-2                   1.790e-010  1.280e-010    -9.747    -9.893    -0.146
   S3-2                  7.528e-011  5.536e-011   -10.123   -10.257    -0.133
   S2-2                  4.316e-012  3.142e-012   -11.365   -11.503    -0.138
   As3S4(HS)2-           2.479e-018  2.279e-018   -17.606   -17.642    -0.036
S(6)            1.626e-007
   SO4-2                 1.354e-007  9.746e-008    -6.868    -7.011    -0.143
   CaSO4                 2.531e-008  2.535e-008    -7.597    -7.596     0.001
   MgSO4                 1.320e-009  1.322e-009    -8.879    -8.879     0.001
   MnSO4                 2.775e-010  2.779e-010    -9.557    -9.556     0.001
   FeSO4                 1.084e-010  1.086e-010    -9.965    -9.964     0.001
   NaSO4-                1.064e-010  9.783e-011    -9.973   -10.010    -0.036
   BaSO4                 1.871e-011  1.874e-011   -10.728   -10.727     0.001



   KSO4-                 1.295e-011  1.191e-011   -10.888   -10.924    -0.036
   HSO4-                 7.595e-013  6.985e-013   -12.119   -12.156    -0.036
   CaHSO4+               1.190e-014  1.095e-014   -13.924   -13.961    -0.036
   FeHSO4+               5.722e-017  5.262e-017   -16.242   -16.279    -0.036
   FeSO4+                4.656e-026  4.282e-026   -25.332   -25.368    -0.036
   Fe(SO4)2-             9.928e-032  9.130e-032   -31.003   -31.040    -0.036
   FeHSO4+2              1.182e-032  8.452e-033   -31.927   -32.073    -0.146

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.54   -9.90   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.39  -19.77   -1.38  As2O3
Artinite         -9.41    0.19    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.86  -46.63    8.23  As2O5
As2S3(am)        -8.59  -53.49  -44.90  As2S3
As_native        -6.23  -18.76  -12.53  As
Ba3(AsO4)2      -15.20  -65.31  -50.11  Ba3(AsO4)2
Barite           -3.46  -13.43   -9.97  BaSO4
Birnessite      -28.21   15.39   43.60  MnO2
Bixbyite        -25.55  -26.16   -0.61  Mn2O3
Brucite          -6.81   10.03   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.81  -54.71  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.41   -2.45   -2.86  CH4
Claudetite      -18.43  -19.77   -1.34  As2O3
CO2(g)           -1.71   -3.18   -1.47  CO2
Dolomite         -1.22  -18.31  -17.09  CaMg(CO3)2
Dolomite(d)      -1.77  -18.31  -16.54  CaMg(CO3)2
Epsomite         -9.11  -11.25   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.14  -37.90  -45.03  Fe3S4
Gypsum           -5.32   -9.90   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.30   -4.30   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.70   34.33   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.01  -37.98  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.54  -29.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.79  -43.62   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.97  -43.18   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.84  -42.12   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.16  -45.55   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.80   -9.83   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.91   12.43   25.34  MnOOH
Melanterite     -10.01  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.29  -14.41   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.28  -89.99   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.74  -60.45  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.59  -12.88    2.71  MnCl2:4H2O
MnS(Green)       -5.57   -1.77    3.80  MnS
MnSO4           -14.48  -11.81    2.67  MnSO4
Nahcolite        -5.55   -6.10   -0.55  NaHCO3
Natron          -11.68  -12.99   -1.31  Na2CO3:10H2O
Nesquehonite     -4.21   -9.83   -5.62  MgCO3:3H2O
Nsutite         -27.18   15.39   42.56  MnO2



O2(g)           -71.35  -74.25   -2.89  O2
Orpiment         -7.19  -53.49  -46.30  As2S3
Portlandite     -11.42   11.38   22.80  Ca(OH)2
Pyrite           10.98   -7.50  -18.48  FeS2
Pyrochroite      -5.73    9.47   15.20  Mn(OH)2
Pyrolusite      -25.99   15.39   41.38  MnO2
Realgar          -4.14  -24.08  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.18  -45.43  -20.25  FeAsO4:2H2O
Siderite          0.09  -10.80  -10.89  FeCO3
Siderite(d)(3)   -0.35  -10.80  -10.45  FeCO3
Sulfur           -3.22  -18.24  -15.03  S
Thenardite      -14.23  -14.41   -0.18  Na2SO4
Thermonatrite   -13.12  -12.99    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.45  -12.01   -8.56  BaCO3

Reaction step 44.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.24   15.36   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.822e-002 -1.781e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.071e-003 -4.914e-005
Manganite          -12.94   12.40   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.304e-003  2.304e-003
Siderite(d)(3)      -0.32  -10.77  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.46  -12.02   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.731e-005  Surface charge, eq

Hfo_s         
 1.035e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.811e-007       0.561  5.811e-007      -6.236
Hfo_sOMn+        3.957e-007       0.382  3.957e-007      -6.403
Hfo_sOFe+        4.635e-008       0.045  4.635e-008      -7.334
Hfo_sOH2+        7.019e-009       0.007  7.019e-009      -8.154
Hfo_sOH          4.673e-009       0.005  4.673e-009      -8.330



Hfo_sOHBa+2      5.150e-010       0.000  5.150e-010      -9.288
Hfo_sO-          7.128e-011       0.000  7.128e-011     -10.147

Hfo           
 2.731e-005  Surface charge, eq

Hfo_w         
 4.142e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.284e-005       0.551  2.284e-005      -4.641
Hfo_wOH          1.521e-005       0.367  1.521e-005      -4.818
Hfo_wOFe+        1.408e-006       0.034  1.408e-006      -5.851
Hfo_wOMn+        1.023e-006       0.025  1.023e-006      -5.990
Hfo_wOCa+        3.716e-007       0.009  3.716e-007      -6.430
Hfo_wOMg+        2.860e-007       0.007  2.860e-007      -6.544
Hfo_wO-          2.320e-007       0.006  2.320e-007      -6.635
Hfo_wOFeOH       4.918e-008       0.001  4.918e-008      -7.308
Hfo_wH2AsO3      5.174e-010       0.000  5.174e-010      -9.286
Hfo_wOHSO4-2     8.830e-012       0.000  8.830e-012     -11.054
Hfo_wSO4-        6.647e-012       0.000  6.648e-012     -11.177
Hfo_wOBa+        4.760e-012       0.000  4.760e-012     -11.322
Hfo_wOHAsO4-3    4.835e-018       0.000  4.835e-018     -17.316
Hfo_wHAsO4-      2.442e-019       0.000  2.442e-019     -18.612
Hfo_wH2AsO4      1.187e-020       0.000  1.187e-020     -19.926

Mno           
-3.550e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.933e-028       0.000  2.933e-028     -27.533
Mno_O3-2         1.893e-029       0.000  1.894e-029     -28.723
Mno_O3Ca         1.820e-029       0.000  1.820e-029     -28.740
Mno_O3HMn+       3.103e-030       0.000  3.103e-030     -29.508
Mno_O3H-         5.022e-031       0.000  5.022e-031     -30.299
Mno_O3Na-        4.017e-031       0.000  4.017e-031     -30.396
Mno_O3Mg         2.996e-031       0.000  2.996e-031     -30.524
Mno_O3HCa+       1.680e-031       0.000  1.680e-031     -30.775
Mno_O3Ba         1.097e-031       0.000  1.097e-031     -30.960
Mno_O3HMg+       1.872e-033       0.000  1.872e-033     -32.728
Mno_O3HBa+       1.811e-033       0.000  1.811e-033     -32.742
Mno_O3HNa        9.939e-034       0.000  9.939e-034     -33.003
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        5.329e-041       0.000  5.329e-041     -40.273
Mno_O3H3Cl       1.330e-043       0.000  1.330e-043     -42.876

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.994e-008  6.994e-008
Ba               5.529e-007  5.529e-007
C                8.844e-003  8.844e-003
Ca               1.933e-003  1.933e-003
Cl               9.873e-005  9.873e-005
Fe               4.826e-005  4.826e-005
K                1.893e-005  1.893e-005
Mg               8.297e-005  8.297e-005
Mn               3.272e-005  3.272e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------



                                       pH  =   7.113      Charge balance
                                       pe  =  -4.153      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.409e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.703e-003
                       Total CO2 (mol/kg)  =  5.241e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.693e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.16
                               Iterations  =  46
                                  Total H  = 1.110305e+002
                                  Total O  = 5.552068e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.414e-007  1.299e-007    -6.849    -6.886    -0.037
   H+                    8.310e-008  7.703e-008    -7.080    -7.113    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.994e-008
   AsS(OH)(HS)-          6.981e-008  6.414e-008    -7.156    -7.193    -0.037
   H3AsO3                1.321e-010  1.323e-010    -9.879    -9.878     0.001
   H2AsO3-               1.324e-012  1.216e-012   -11.878   -11.915    -0.037
   H4AsO3+               5.496e-018  5.050e-018   -17.260   -17.297    -0.037
   As3S4(HS)2-           2.702e-018  2.483e-018   -17.568   -17.605    -0.037
   HAsO3-2               4.420e-020  3.151e-020   -19.355   -19.502    -0.147
   AsO3-3                1.749e-028  8.161e-029   -27.757   -28.088    -0.331
As(5)           7.524e-019
   HAsO4-2               4.037e-019  2.877e-019   -18.394   -18.541    -0.147
   H2AsO4-               3.487e-019  3.204e-019   -18.458   -18.494    -0.037
   AsO4-3                1.792e-023  8.363e-024   -22.747   -23.078    -0.331
   H3AsO4                4.916e-024  4.923e-024   -23.308   -23.308     0.001
Ba              5.529e-007
   Ba+2                  5.361e-007  3.821e-007    -6.271    -6.418    -0.147
   BaHCO3+               1.628e-008  1.496e-008    -7.788    -7.825    -0.037
   BaCO3                 4.901e-010  4.908e-010    -9.310    -9.309     0.001
   BaSO4                 1.801e-011  1.803e-011   -10.745   -10.744     0.001
   BaOH+                 1.829e-013  1.681e-013   -12.738   -12.775    -0.037
C(-4)           3.603e-003
   CH4                   3.603e-003  3.608e-003    -2.443    -2.443     0.001
C(4)            5.241e-003
   HCO3-                 4.434e-003  4.084e-003    -2.353    -2.389    -0.036
   CO2                   7.063e-004  7.074e-004    -3.151    -3.150     0.001
   CaHCO3+               7.553e-005  6.939e-005    -4.122    -4.159    -0.037
   MnHCO3+               6.490e-006  5.963e-006    -5.188    -5.225    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.455e-006  2.486e-006    -5.462    -5.604    -0.143
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   FeHCO3+               3.026e-006  2.781e-006    -5.519    -5.556    -0.037
   MgHCO3+               2.999e-006  2.756e-006    -5.523    -5.560    -0.037
   NaHCO3                4.589e-007  4.596e-007    -6.338    -6.338     0.001
   FeCO3                 4.055e-007  4.061e-007    -6.392    -6.391     0.001
   MgCO3                 1.366e-007  1.368e-007    -6.864    -6.864     0.001
   BaHCO3+               1.628e-008  1.496e-008    -7.788    -7.825    -0.037
   NaCO3-                1.008e-008  9.265e-009    -7.996    -8.033    -0.037
   BaCO3                 4.901e-010  4.908e-010    -9.310    -9.309     0.001
Ca              1.933e-003
   Ca+2                  1.852e-003  1.332e-003    -2.732    -2.875    -0.143
   CaHCO3+               7.553e-005  6.939e-005    -4.122    -4.159    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.499e-008  2.503e-008    -7.602    -7.602     0.001
   CaOH+                 3.124e-009  2.870e-009    -8.505    -8.542    -0.037
   CaHSO4+               1.229e-014  1.129e-014   -13.910   -13.947    -0.037
Cl              9.873e-005



   Cl-                   9.872e-005  9.061e-005    -4.006    -4.043    -0.037
   MnCl+                 6.582e-009  6.048e-009    -8.182    -8.218    -0.037
   FeCl+                 9.269e-010  8.516e-010    -9.033    -9.070    -0.037
   MnCl2                 2.389e-013  2.392e-013   -12.622   -12.621     0.001
   MnCl3-                6.497e-018  5.970e-018   -17.187   -17.224    -0.037
   FeCl+2                1.755e-025  1.251e-025   -24.756   -24.903    -0.147
   FeCl2+                5.510e-029  5.063e-029   -28.259   -28.296    -0.037
   FeCl3                 4.581e-034  4.588e-034   -33.339   -33.338     0.001
Fe(2)           4.826e-005
   Fe(HS)2               3.492e-005  3.498e-005    -4.457    -4.456     0.001
   Fe+2                  9.554e-006  6.809e-006    -5.020    -5.167    -0.147
   FeHCO3+               3.026e-006  2.781e-006    -5.519    -5.556    -0.037
   FeCO3                 4.055e-007  4.061e-007    -6.392    -6.391     0.001
   Fe(HS)3-              3.147e-007  2.891e-007    -6.502    -6.539    -0.037
   FeOH+                 3.042e-008  2.795e-008    -7.517    -7.554    -0.037
   FeCl+                 9.269e-010  8.516e-010    -9.033    -9.070    -0.037
   FeSO4                 1.138e-010  1.140e-010    -9.944    -9.943     0.001
   Fe(OH)2               3.083e-012  3.088e-012   -11.511   -11.510     0.001
   Fe(OH)3-              1.621e-015  1.489e-015   -14.790   -14.827    -0.037
   FeHSO4+               6.283e-017  5.773e-017   -16.202   -16.239    -0.037
Fe(3)           4.578e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.792e-014  1.647e-014   -13.747   -13.783    -0.037
   Fe(OH)4-              3.548e-016  3.260e-016   -15.450   -15.487    -0.037
   FeOH+2                5.376e-018  3.831e-018   -17.270   -17.417    -0.147
   Fe+3                  9.795e-023  4.572e-023   -22.009   -22.340    -0.331
   FeCl+2                1.755e-025  1.251e-025   -24.756   -24.903    -0.147
   FeSO4+                5.137e-026  4.720e-026   -25.289   -25.326    -0.037
   FeCl2+                5.510e-029  5.063e-029   -28.259   -28.296    -0.037
   Fe(SO4)2-             1.058e-031  9.724e-032   -30.975   -31.012    -0.037
   FeHSO4+2              1.366e-032  9.735e-033   -31.865   -32.012    -0.147
   Fe2(OH)2+4            1.531e-033  3.951e-034   -32.815   -33.403    -0.588
   FeCl3                 4.581e-034  4.588e-034   -33.339   -33.338     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.947   -44.867    -0.919
H(0)            1.697e-009
   H2                    8.485e-010  8.498e-010    -9.071    -9.071     0.001
K               1.893e-005
   K+                    1.893e-005  1.737e-005    -4.723    -4.760    -0.037
   KSO4-                 1.251e-011  1.149e-011   -10.903   -10.940    -0.037
Mg              8.297e-005
   Mg+2                  7.983e-005  5.767e-005    -4.098    -4.239    -0.141
   MgHCO3+               2.999e-006  2.756e-006    -5.523    -5.560    -0.037
   MgCO3                 1.366e-007  1.368e-007    -6.864    -6.864     0.001
   MgOH+                 2.958e-009  2.718e-009    -8.529    -8.566    -0.037
   MgSO4                 1.271e-009  1.273e-009    -8.896    -8.895     0.001
Mn(2)           3.272e-005
   Mn+2                  2.299e-005  1.638e-005    -4.638    -4.786    -0.147
   MnHCO3+               6.490e-006  5.963e-006    -5.188    -5.225    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.582e-009  6.048e-009    -8.182    -8.218    -0.037
   MnOH+                 5.949e-009  5.466e-009    -8.226    -8.262    -0.037
   MnSO4                 2.739e-010  2.744e-010    -9.562    -9.562     0.001
   MnCl2                 2.389e-013  2.392e-013   -12.622   -12.621     0.001
   MnCl3-                6.497e-018  5.970e-018   -17.187   -17.224    -0.037
   Mn(OH)3-              6.181e-019  5.679e-019   -18.209   -18.246    -0.037
Mn(3)           7.627e-035
   Mn+3                  7.627e-035  3.560e-035   -34.118   -34.449    -0.331
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.784   -82.931    -0.147
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.431   -96.468    -0.037
Na              2.181e-004
   Na+                   2.176e-004  2.001e-004    -3.662    -3.699    -0.036
   NaHCO3                4.589e-007  4.596e-007    -6.338    -6.338     0.001
   NaCO3-                1.008e-008  9.265e-009    -7.996    -8.033    -0.037
   NaSO4-                1.028e-010  9.444e-011    -9.988   -10.025    -0.037
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.239   -74.239     0.001
S(-2)           2.081e-004
   HS-                   8.263e-005  7.592e-005    -4.083    -4.120    -0.037
   H2S                   5.105e-005  5.113e-005    -4.292    -4.291     0.001
   Fe(HS)2               3.492e-005  3.498e-005    -4.457    -4.456     0.001
   S5-2                  3.332e-007  2.504e-007    -6.477    -6.601    -0.124
   Fe(HS)3-              3.147e-007  2.891e-007    -6.502    -6.539    -0.037
   S4-2                  1.967e-007  1.461e-007    -6.706    -6.835    -0.129
   S6-2                  1.706e-007  1.296e-007    -6.768    -6.887    -0.119
   AsS(OH)(HS)-          6.981e-008  6.414e-008    -7.156    -7.193    -0.037
   S-2                   1.670e-010  1.190e-010    -9.777    -9.924    -0.147
   S3-2                  7.022e-011  5.149e-011   -10.154   -10.288    -0.135
   S2-2                  4.027e-012  2.922e-012   -11.395   -11.534    -0.139
   As3S4(HS)2-           2.702e-018  2.483e-018   -17.568   -17.605    -0.037
S(6)            1.581e-007
   SO4-2                 1.313e-007  9.416e-008    -6.882    -7.026    -0.144
   CaSO4                 2.499e-008  2.503e-008    -7.602    -7.602     0.001
   MgSO4                 1.271e-009  1.273e-009    -8.896    -8.895     0.001
   MnSO4                 2.739e-010  2.744e-010    -9.562    -9.562     0.001
   FeSO4                 1.138e-010  1.140e-010    -9.944    -9.943     0.001
   NaSO4-                1.028e-010  9.444e-011    -9.988   -10.025    -0.037
   BaSO4                 1.801e-011  1.803e-011   -10.745   -10.744     0.001
   KSO4-                 1.251e-011  1.149e-011   -10.903   -10.940    -0.037
   HSO4-                 7.675e-013  7.052e-013   -12.115   -12.152    -0.037
   CaHSO4+               1.229e-014  1.129e-014   -13.910   -13.947    -0.037
   FeHSO4+               6.283e-017  5.773e-017   -16.202   -16.239    -0.037
   FeSO4+                5.137e-026  4.720e-026   -25.289   -25.326    -0.037
   Fe(SO4)2-             1.058e-031  9.724e-032   -30.975   -31.012    -0.037
   FeHSO4+2              1.366e-032  9.735e-033   -31.865   -32.012    -0.147

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.54   -9.90   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.38  -19.76   -1.38  As2O3
Artinite         -9.46    0.14    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.84  -46.62    8.23  As2O5
As2S3(am)        -8.56  -53.46  -44.90  As2S3
As_native        -6.23  -18.76  -12.53  As
Ba3(AsO4)2      -15.30  -65.41  -50.11  Ba3(AsO4)2
Barite           -3.47  -13.44   -9.97  BaSO4
Birnessite      -28.24   15.36   43.60  MnO2
Bixbyite        -25.61  -26.22   -0.61  Mn2O3
Brucite          -6.85    9.99   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.88  -54.78  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.42   -2.44   -2.86  CH4
Claudetite      -18.42  -19.76   -1.34  As2O3
CO2(g)           -1.68   -3.15   -1.47  CO2
Dolomite         -1.23  -18.32  -17.09  CaMg(CO3)2
Dolomite(d)      -1.78  -18.32  -16.54  CaMg(CO3)2
Epsomite         -9.13  -11.27   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.16  -37.87  -45.03  Fe3S4
Gypsum           -5.32   -9.90   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.79   34.24   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -8.04  -38.01  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.62  -29.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.76  -43.59   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.94  -43.15   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.81  -42.09   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.12  -45.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.81   -9.84   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.94   12.40   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.31  -14.42   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.26  -89.98   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.81  -60.51  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.58  -12.87    2.71  MnCl2:4H2O
MnS(Green)       -5.59   -1.79    3.80  MnS
MnSO4           -14.48  -11.81    2.67  MnSO4
Nahcolite        -5.54   -6.09   -0.55  NaHCO3
Natron          -11.69  -13.00   -1.31  Na2CO3:10H2O
Nesquehonite     -4.22   -9.84   -5.62  MgCO3:3H2O
Nsutite         -27.20   15.36   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -7.16  -53.46  -46.30  As2S3
Portlandite     -11.45   11.35   22.80  Ca(OH)2
Pyrite           10.99   -7.49  -18.48  FeS2
Pyrochroite      -5.76    9.44   15.20  Mn(OH)2
Pyrolusite      -26.02   15.36   41.38  MnO2
Realgar          -4.13  -24.07  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.17  -45.42  -20.25  FeAsO4:2H2O
Siderite          0.12  -10.77  -10.89  FeCO3
Siderite(d)(3)   -0.32  -10.77  -10.45  FeCO3
Sulfur           -3.20  -18.23  -15.03  S
Thenardite      -14.24  -14.42   -0.18  Na2SO4
Thermonatrite   -13.13  -13.00    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.46  -12.02   -8.56  BaCO3

Reaction step 45.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.26   15.34   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.817e-002 -1.829e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.069e-003 -5.118e-005
Manganite          -12.96   12.38   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.304e-003  2.304e-003
Siderite(d)(3)      -0.30  -10.75  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.47  -12.03   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.767e-005  Surface charge, eq

Hfo_s         
 1.034e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.893e-007       0.570  5.893e-007      -6.230
Hfo_sOMn+        3.848e-007       0.372  3.848e-007      -6.415
Hfo_sOFe+        4.781e-008       0.046  4.781e-008      -7.321
Hfo_sOH2+        7.271e-009       0.007  7.272e-009      -8.138
Hfo_sOH          4.642e-009       0.004  4.642e-009      -8.333
Hfo_sOHBa+2      5.096e-010       0.000  5.096e-010      -9.293
Hfo_sO-          6.790e-011       0.000  6.790e-011     -10.168

Hfo           
 2.767e-005  Surface charge, eq

Hfo_w         
 4.138e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.325e-005       0.562  2.325e-005      -4.634
Hfo_wOH          1.484e-005       0.359  1.484e-005      -4.829
Hfo_wOFe+        1.426e-006       0.034  1.426e-006      -5.846
Hfo_wOMn+        9.772e-007       0.024  9.772e-007      -6.010
Hfo_wOCa+        3.549e-007       0.009  3.549e-007      -6.450
Hfo_wOMg+        2.667e-007       0.006  2.667e-007      -6.574
Hfo_wO-          2.171e-007       0.005  2.171e-007      -6.663
Hfo_wOFeOH       4.778e-008       0.001  4.778e-008      -7.321
Hfo_wH2AsO3      5.113e-010       0.000  5.113e-010      -9.291
Hfo_wOHSO4-2     8.330e-012       0.000  8.330e-012     -11.079
Hfo_wSO4-        6.541e-012       0.000  6.541e-012     -11.184
Hfo_wOBa+        4.437e-012       0.000  4.437e-012     -11.353
Hfo_wOHAsO4-3    4.251e-018       0.000  4.251e-018     -17.372
Hfo_wHAsO4-      2.335e-019       0.000  2.335e-019     -18.632
Hfo_wH2AsO4      1.184e-020       0.000  1.184e-020     -19.927

Mno           
-3.246e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.753e-028       0.000  2.753e-028     -27.560
Mno_O3-2         1.741e-029       0.000  1.741e-029     -28.759
Mno_O3Ca         1.708e-029       0.000  1.708e-029     -28.767
Mno_O3HMn+       3.037e-030       0.000  3.037e-030     -29.518
Mno_O3H-         4.815e-031       0.000  4.815e-031     -30.317
Mno_O3Na-        3.690e-031       0.000  3.690e-031     -30.433
Mno_O3Mg         2.744e-031       0.000  2.744e-031     -30.562
Mno_O3HCa+       1.644e-031       0.000  1.644e-031     -30.784
Mno_O3Ba         1.005e-031       0.000  1.005e-031     -30.998
Mno_O3HMg+       1.789e-033       0.000  1.789e-033     -32.747
Mno_O3HBa+       1.730e-033       0.000  1.730e-033     -32.762
Mno_O3HNa        9.521e-034       0.000  9.521e-034     -33.021



Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        5.558e-041       0.000  5.558e-041     -40.255
Mno_O3H3Cl       1.386e-043       0.000  1.386e-043     -42.858

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.995e-008  6.995e-008
Ba               5.529e-007  5.529e-007
C                9.093e-003  9.093e-003
Ca               1.981e-003  1.981e-003
Cl               9.873e-005  9.873e-005
Fe               5.028e-005  5.028e-005
K                1.893e-005  1.893e-005
Mg               8.299e-005  8.299e-005
Mn               3.357e-005  3.357e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.095      Charge balance
                                       pe  =  -4.133      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.551e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.805e-003
                       Total CO2 (mol/kg)  =  5.391e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.696e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.07
                               Iterations  =  40
                                  Total H  = 1.110309e+002
                                  Total O  = 5.552103e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.357e-007  1.246e-007    -6.867    -6.905    -0.037
   H+                    8.673e-008  8.033e-008    -7.062    -7.095    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.995e-008
   AsS(OH)(HS)-          6.981e-008  6.409e-008    -7.156    -7.193    -0.037
   H3AsO3                1.338e-010  1.340e-010    -9.873    -9.873     0.001
   H2AsO3-               1.287e-012  1.181e-012   -11.891   -11.928    -0.037
   H4AsO3+               5.810e-018  5.334e-018   -17.236   -17.273    -0.037
   As3S4(HS)2-           2.935e-018  2.694e-018   -17.532   -17.570    -0.037
   HAsO3-2               4.130e-020  2.934e-020   -19.384   -19.533    -0.149
   AsO3-3                1.573e-028  7.286e-029   -27.803   -28.137    -0.334
As(5)           7.226e-019
   HAsO4-2               3.806e-019  2.703e-019   -18.420   -18.568    -0.149
   H2AsO4-               3.419e-019  3.139e-019   -18.466   -18.503    -0.037
   AsO4-3                1.627e-023  7.534e-024   -22.789   -23.123    -0.334
   H3AsO4                5.024e-024  5.032e-024   -23.299   -23.298     0.001
Ba              5.529e-007
   Ba+2                  5.359e-007  3.806e-007    -6.271    -6.419    -0.149
   BaHCO3+               1.658e-008  1.522e-008    -7.780    -7.818    -0.037
   BaCO3                 4.782e-010  4.789e-010    -9.320    -9.320     0.001
   BaSO4                 1.734e-011  1.737e-011   -10.761   -10.760     0.001
   BaOH+                 1.749e-013  1.605e-013   -12.757   -12.794    -0.037
C(-4)           3.702e-003
   CH4                   3.702e-003  3.708e-003    -2.432    -2.431     0.001
C(4)            5.391e-003
   HCO3-                 4.533e-003  4.172e-003    -2.344    -2.380    -0.036



   CO2                   7.525e-004  7.536e-004    -3.123    -3.123     0.001
   CaHCO3+               7.883e-005  7.237e-005    -4.103    -4.140    -0.037
   MnHCO3+               6.775e-006  6.219e-006    -5.169    -5.206    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.395e-006  2.435e-006    -5.469    -5.613    -0.144
   FeHCO3+               3.350e-006  3.076e-006    -5.475    -5.512    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.056e-006  2.805e-006    -5.515    -5.552    -0.037
   NaHCO3                4.683e-007  4.690e-007    -6.329    -6.329     0.001
   FeCO3                 4.301e-007  4.307e-007    -6.366    -6.366     0.001
   MgCO3                 1.334e-007  1.336e-007    -6.875    -6.874     0.001
   BaHCO3+               1.658e-008  1.522e-008    -7.780    -7.818    -0.037
   NaCO3-                9.877e-009  9.067e-009    -8.005    -8.043    -0.037
   BaCO3                 4.782e-010  4.789e-010    -9.320    -9.320     0.001
Ca              1.981e-003
   Ca+2                  1.897e-003  1.360e-003    -2.722    -2.866    -0.144
   CaHCO3+               7.883e-005  7.237e-005    -4.103    -4.140    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.467e-008  2.471e-008    -7.608    -7.607     0.001
   CaOH+                 3.060e-009  2.809e-009    -8.514    -8.551    -0.037
   CaHSO4+               1.266e-014  1.163e-014   -13.897   -13.935    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.053e-005    -4.006    -4.043    -0.038
   MnCl+                 6.720e-009  6.169e-009    -8.173    -8.210    -0.037
   FeCl+                 1.004e-009  9.214e-010    -8.998    -9.036    -0.037
   MnCl2                 2.434e-013  2.438e-013   -12.614   -12.613     0.001
   MnCl3-                6.621e-018  6.079e-018   -17.179   -17.216    -0.037
   FeCl+2                1.996e-025  1.418e-025   -24.700   -24.848    -0.149
   FeCl2+                6.245e-029  5.734e-029   -28.204   -28.242    -0.037
   FeCl3                 5.183e-034  5.191e-034   -33.285   -33.285     0.001
Fe(2)           5.028e-005
   Fe(HS)2               3.577e-005  3.583e-005    -4.446    -4.446     0.001
   Fe+2                  1.038e-005  7.373e-006    -4.984    -5.132    -0.149
   FeHCO3+               3.350e-006  3.076e-006    -5.475    -5.512    -0.037
   FeCO3                 4.301e-007  4.307e-007    -6.366    -6.366     0.001
   Fe(HS)3-              3.138e-007  2.881e-007    -6.503    -6.540    -0.037
   FeOH+                 3.161e-008  2.902e-008    -7.500    -7.537    -0.037
   FeCl+                 1.004e-009  9.214e-010    -8.998    -9.036    -0.037
   FeSO4                 1.192e-010  1.194e-010    -9.924    -9.923     0.001
   Fe(OH)2               3.069e-012  3.074e-012   -11.513   -11.512     0.001
   Fe(OH)3-              1.548e-015  1.421e-015   -14.810   -14.847    -0.037
   FeHSO4+               6.865e-017  6.302e-017   -16.163   -16.200    -0.037
Fe(3)           4.655e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.871e-014  1.717e-014   -13.728   -13.765    -0.037
   Fe(OH)4-              3.405e-016  3.126e-016   -15.468   -15.505    -0.037
   FeOH+2                5.867e-018  4.167e-018   -17.232   -17.380    -0.149
   Fe+3                  1.120e-022  5.186e-023   -21.951   -22.285    -0.334
   FeCl+2                1.996e-025  1.418e-025   -24.700   -24.848    -0.149
   FeSO4+                5.639e-026  5.177e-026   -25.249   -25.286    -0.037
   FeCl2+                6.245e-029  5.734e-029   -28.204   -28.242    -0.037
   Fe(SO4)2-             1.123e-031  1.031e-031   -30.950   -30.987    -0.037
   FeHSO4+2              1.568e-032  1.114e-032   -31.805   -31.953    -0.149
   Fe2(OH)2+4            1.836e-033  4.674e-034   -32.736   -33.330    -0.594
   FeCl3                 5.183e-034  5.191e-034   -33.285   -33.285     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.847   -44.775    -0.928
H(0)            1.682e-009
   H2                    8.409e-010  8.421e-010    -9.075    -9.075     0.001
K               1.893e-005
   K+                    1.893e-005  1.736e-005    -4.723    -4.761    -0.038
   KSO4-                 1.209e-011  1.110e-011   -10.917   -10.955    -0.037
Mg              8.299e-005
   Mg+2                  7.980e-005  5.747e-005    -4.098    -4.241    -0.143
   MgHCO3+               3.056e-006  2.805e-006    -5.515    -5.552    -0.037
   MgCO3                 1.334e-007  1.336e-007    -6.875    -6.874     0.001
   MgOH+                 2.829e-009  2.597e-009    -8.548    -8.586    -0.037
   MgSO4                 1.225e-009  1.226e-009    -8.912    -8.911     0.001



Mn(2)           3.357e-005
   Mn+2                  2.355e-005  1.673e-005    -4.628    -4.777    -0.149
   MnHCO3+               6.775e-006  6.219e-006    -5.169    -5.206    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.720e-009  6.169e-009    -8.173    -8.210    -0.037
   MnOH+                 5.829e-009  5.351e-009    -8.234    -8.272    -0.037
   MnSO4                 2.704e-010  2.708e-010    -9.568    -9.567     0.001
   MnCl2                 2.434e-013  2.438e-013   -12.614   -12.613     0.001
   MnCl3-                6.621e-018  6.079e-018   -17.179   -17.216    -0.037
   Mn(OH)3-              5.567e-019  5.111e-019   -18.254   -18.291    -0.037
Mn(3)           8.219e-035
   Mn+3                  8.219e-035  3.807e-035   -34.085   -34.419    -0.334
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.839   -82.987    -0.149
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.467   -96.504    -0.037
Na              2.181e-004
   Na+                   2.176e-004  1.999e-004    -3.662    -3.699    -0.037
   NaHCO3                4.683e-007  4.690e-007    -6.329    -6.329     0.001
   NaCO3-                9.877e-009  9.067e-009    -8.005    -8.043    -0.037
   NaSO4-                9.937e-011  9.122e-011   -10.003   -10.040    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.232   -74.231     0.001
S(-2)           2.081e-004
   HS-                   8.043e-005  7.384e-005    -4.095    -4.132    -0.037
   H2S                   5.178e-005  5.186e-005    -4.286    -4.285     0.001
   Fe(HS)2               3.577e-005  3.583e-005    -4.446    -4.446     0.001
   Fe(HS)3-              3.138e-007  2.881e-007    -6.503    -6.540    -0.037
   S5-2                  3.115e-007  2.336e-007    -6.507    -6.632    -0.125
   S4-2                  1.839e-007  1.363e-007    -6.735    -6.866    -0.130
   S6-2                  1.594e-007  1.209e-007    -6.797    -6.918    -0.120
   AsS(OH)(HS)-          6.981e-008  6.409e-008    -7.156    -7.193    -0.037
   S-2                   1.563e-010  1.110e-010    -9.806    -9.955    -0.149
   S3-2                  6.567e-011  4.802e-011   -10.183   -10.319    -0.136
   S2-2                  3.767e-012  2.725e-012   -11.424   -11.565    -0.141
   As3S4(HS)2-           2.935e-018  2.694e-018   -17.532   -17.570    -0.037
S(6)            1.538e-007
   SO4-2                 1.274e-007  9.103e-008    -6.895    -7.041    -0.146
   CaSO4                 2.467e-008  2.471e-008    -7.608    -7.607     0.001
   MgSO4                 1.225e-009  1.226e-009    -8.912    -8.911     0.001
   MnSO4                 2.704e-010  2.708e-010    -9.568    -9.567     0.001
   FeSO4                 1.192e-010  1.194e-010    -9.924    -9.923     0.001
   NaSO4-                9.937e-011  9.122e-011   -10.003   -10.040    -0.037
   BaSO4                 1.734e-011  1.737e-011   -10.761   -10.760     0.001
   KSO4-                 1.209e-011  1.110e-011   -10.917   -10.955    -0.037
   HSO4-                 7.745e-013  7.110e-013   -12.111   -12.148    -0.037
   CaHSO4+               1.266e-014  1.163e-014   -13.897   -13.935    -0.037
   FeHSO4+               6.865e-017  6.302e-017   -16.163   -16.200    -0.037
   FeSO4+                5.639e-026  5.177e-026   -25.249   -25.286    -0.037
   Fe(SO4)2-             1.123e-031  1.031e-031   -30.950   -30.987    -0.037
   FeHSO4+2              1.568e-032  1.114e-032   -31.805   -31.953    -0.149

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.55   -9.91   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.37  -19.75   -1.38  As2O3
Artinite         -9.50    0.10    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.82  -46.60    8.23  As2O5
As2S3(am)        -8.53  -53.43  -44.90  As2S3
As_native        -6.23  -18.76  -12.53  As
Ba3(AsO4)2      -15.39  -65.50  -50.11  Ba3(AsO4)2
Barite           -3.49  -13.46   -9.97  BaSO4
Birnessite      -28.26   15.34   43.60  MnO2
Bixbyite        -25.66  -26.27   -0.61  Mn2O3



Brucite          -6.89    9.95   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.94  -54.85  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.43   -2.43   -2.86  CH4
Claudetite      -18.41  -19.75   -1.34  As2O3
CO2(g)           -1.65   -3.12   -1.47  CO2
Dolomite         -1.24  -18.33  -17.09  CaMg(CO3)2
Dolomite(d)      -1.79  -18.33  -16.54  CaMg(CO3)2
Epsomite         -9.14  -11.28   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.19  -37.85  -45.03  Fe3S4
Gypsum           -5.33   -9.91   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.86   34.17   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.07  -38.04  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.70  -29.47   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.73  -43.56   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.92  -43.13   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.79  -42.07   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.82   -9.85   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.96   12.38   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.33  -14.44   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.25  -89.96   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.87  -60.58  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.57  -12.86    2.71  MnCl2:4H2O
MnS(Green)       -5.61   -1.81    3.80  MnS
MnSO4           -14.49  -11.82    2.67  MnSO4
Nahcolite        -5.53   -6.08   -0.55  NaHCO3
Natron          -11.70  -13.01   -1.31  Na2CO3:10H2O
Nesquehonite     -4.23   -9.85   -5.62  MgCO3:3H2O
Nsutite         -27.23   15.34   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -7.13  -53.43  -46.30  As2S3
Portlandite     -11.48   11.32   22.80  Ca(OH)2
Pyrite           11.01   -7.47  -18.48  FeS2
Pyrochroite      -5.79    9.41   15.20  Mn(OH)2
Pyrolusite      -26.04   15.34   41.38  MnO2
Realgar          -4.12  -24.06  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.16  -45.41  -20.25  FeAsO4:2H2O
Siderite          0.14  -10.75  -10.89  FeCO3
Siderite(d)(3)   -0.30  -10.75  -10.45  FeCO3
Sulfur           -3.19  -18.22  -15.03  S
Thenardite      -14.26  -14.44   -0.18  Na2SO4
Thermonatrite   -13.14  -13.01    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.47  -12.03   -8.56  BaCO3

Reaction step 46.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.29   15.32   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.812e-002 -1.877e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.067e-003 -5.323e-005
Manganite          -12.99   12.35   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.303e-003  2.303e-003
Siderite(d)(3)      -0.27  -10.72  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.48  -12.04   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.802e-005  Surface charge, eq

Hfo_s         
 1.033e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.970e-007       0.578  5.970e-007      -6.224
Hfo_sOMn+        3.745e-007       0.362  3.745e-007      -6.427
Hfo_sOFe+        4.922e-008       0.048  4.922e-008      -7.308
Hfo_sOH2+        7.519e-009       0.007  7.519e-009      -8.124
Hfo_sOH          4.611e-009       0.004  4.611e-009      -8.336
Hfo_sOHBa+2      5.043e-010       0.000  5.043e-010      -9.297
Hfo_sO-          6.477e-011       0.000  6.477e-011     -10.189

Hfo           
 2.802e-005  Surface charge, eq

Hfo_w         
 4.134e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.363e-005       0.572  2.363e-005      -4.627
Hfo_wOH          1.449e-005       0.351  1.449e-005      -4.839
Hfo_wOFe+        1.444e-006       0.035  1.444e-006      -5.841
Hfo_wOMn+        9.348e-007       0.023  9.348e-007      -6.029
Hfo_wOCa+        3.395e-007       0.008  3.395e-007      -6.469
Hfo_wOMg+        2.492e-007       0.006  2.492e-007      -6.603
Hfo_wO-          2.036e-007       0.005  2.036e-007      -6.691
Hfo_wOFeOH       4.645e-008       0.001  4.645e-008      -7.333
Hfo_wH2AsO3      5.058e-010       0.000  5.058e-010      -9.296
Hfo_wOHSO4-2     7.868e-012       0.000  7.868e-012     -11.104
Hfo_wSO4-        6.432e-012       0.000  6.432e-012     -11.192
Hfo_wOBa+        4.145e-012       0.000  4.145e-012     -11.382
Hfo_wOHAsO4-3    3.758e-018       0.000  3.758e-018     -17.425



Hfo_wHAsO4-      2.238e-019       0.000  2.238e-019     -18.650
Hfo_wH2AsO4      1.181e-020       0.000  1.181e-020     -19.928

Mno           
-2.978e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.591e-028       0.000  2.591e-028     -27.587
Mno_O3Ca         1.607e-029       0.000  1.607e-029     -28.794
Mno_O3-2         1.606e-029       0.000  1.606e-029     -28.794
Mno_O3HMn+       2.976e-030       0.000  2.976e-030     -29.526
Mno_O3H-         4.625e-031       0.000  4.625e-031     -30.335
Mno_O3Na-        3.401e-031       0.000  3.401e-031     -30.468
Mno_O3Mg         2.523e-031       0.000  2.523e-031     -30.598
Mno_O3HCa+       1.611e-031       0.000  1.611e-031     -30.793
Mno_O3Ba         9.236e-032       0.000  9.236e-032     -31.035
Mno_O3HMg+       1.712e-033       0.000  1.713e-033     -32.766
Mno_O3HBa+       1.656e-033       0.000  1.656e-033     -32.781
Mno_O3HNa        9.138e-034       0.000  9.138e-034     -33.039
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        5.786e-041       0.000  5.786e-041     -40.238
Mno_O3H3Cl       1.441e-043       0.000  1.442e-043     -42.841

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.995e-008  6.995e-008
Ba               5.529e-007  5.529e-007
C                9.341e-003  9.341e-003
Ca               2.029e-003  2.029e-003
Cl               9.873e-005  9.873e-005
Fe               5.231e-005  5.231e-005
K                1.893e-005  1.893e-005
Mg               8.301e-005  8.301e-005
Mn               3.440e-005  3.440e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.078      Charge balance
                                       pe  =  -4.113      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.692e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.906e-003
                       Total CO2 (mol/kg)  =  5.539e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.700e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.99
                               Iterations  =  31
                                  Total H  = 1.110313e+002
                                  Total O  = 5.552138e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.305e-007  1.197e-007    -6.885    -6.922    -0.037
   H+                    9.035e-008  8.363e-008    -7.044    -7.078    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.995e-008



   AsS(OH)(HS)-          6.982e-008  6.404e-008    -7.156    -7.194    -0.037
   H3AsO3                1.356e-010  1.358e-010    -9.868    -9.867     0.001
   H2AsO3-               1.253e-012  1.149e-012   -11.902   -11.940    -0.037
   H4AsO3+               6.133e-018  5.626e-018   -17.212   -17.250    -0.037
   As3S4(HS)2-           3.176e-018  2.914e-018   -17.498   -17.536    -0.037
   HAsO3-2               3.873e-020  2.742e-020   -19.412   -19.562    -0.150
   AsO3-3                1.423e-028  6.542e-029   -27.847   -28.184    -0.337
As(5)           6.959e-019
   HAsO4-2               3.600e-019  2.549e-019   -18.444   -18.594    -0.150
   H2AsO4-               3.359e-019  3.081e-019   -18.474   -18.511    -0.037
   AsO4-3                1.484e-023  6.822e-024   -22.829   -23.166    -0.337
   H3AsO4                5.133e-024  5.141e-024   -23.290   -23.289     0.001
Ba              5.529e-007
   Ba+2                  5.356e-007  3.792e-007    -6.271    -6.421    -0.150
   BaHCO3+               1.687e-008  1.548e-008    -7.773    -7.810    -0.037
   BaCO3                 4.670e-010  4.677e-010    -9.331    -9.330     0.001
   BaSO4                 1.671e-011  1.674e-011   -10.777   -10.776     0.001
   BaOH+                 1.675e-013  1.536e-013   -12.776   -12.814    -0.037
C(-4)           3.802e-003
   CH4                   3.802e-003  3.808e-003    -2.420    -2.419     0.001
C(4)            5.539e-003
   HCO3-                 4.630e-003  4.258e-003    -2.334    -2.371    -0.036
   CO2                   7.996e-004  8.008e-004    -3.097    -3.096     0.001
   CaHCO3+               8.214e-005  7.535e-005    -4.085    -4.123    -0.037
   MnHCO3+               7.059e-006  6.475e-006    -5.151    -5.189    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               3.694e-006  3.388e-006    -5.433    -5.470    -0.037
   CO3-2                 3.338e-006  2.388e-006    -5.476    -5.622    -0.146
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.111e-006  2.853e-006    -5.507    -5.545    -0.037
   NaHCO3                4.776e-007  4.783e-007    -6.321    -6.320     0.001
   FeCO3                 4.551e-007  4.558e-007    -6.342    -6.341     0.001
   MgCO3                 1.303e-007  1.305e-007    -6.885    -6.884     0.001
   BaHCO3+               1.687e-008  1.548e-008    -7.773    -7.810    -0.037
   NaCO3-                9.683e-009  8.882e-009    -8.014    -8.051    -0.037
   BaCO3                 4.670e-010  4.677e-010    -9.331    -9.330     0.001
Ca              2.029e-003
   Ca+2                  1.941e-003  1.387e-003    -2.712    -2.858    -0.146
   CaHCO3+               8.214e-005  7.535e-005    -4.085    -4.123    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.434e-008  2.438e-008    -7.614    -7.613     0.001
   CaOH+                 3.001e-009  2.753e-009    -8.523    -8.560    -0.037
   CaHSO4+               1.302e-014  1.194e-014   -13.885   -13.923    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.045e-005    -4.006    -4.044    -0.038
   MnCl+                 6.854e-009  6.287e-009    -8.164    -8.202    -0.037
   FeCl+                 1.083e-009  9.936e-010    -8.965    -9.003    -0.037
   MnCl2                 2.479e-013  2.483e-013   -12.606   -12.605     0.001
   MnCl3-                6.742e-018  6.185e-018   -17.171   -17.209    -0.037
   FeCl+2                2.258e-025  1.599e-025   -24.646   -24.796    -0.150
   FeCl2+                7.042e-029  6.459e-029   -28.152   -28.190    -0.037
   FeCl3                 5.834e-034  5.843e-034   -33.234   -33.233     0.001
Fe(2)           5.231e-005
   Fe(HS)2               3.658e-005  3.663e-005    -4.437    -4.436     0.001
   Fe+2                  1.124e-005  7.957e-006    -4.949    -5.099    -0.150
   FeHCO3+               3.694e-006  3.388e-006    -5.433    -5.470    -0.037
   FeCO3                 4.551e-007  4.558e-007    -6.342    -6.341     0.001
   Fe(HS)3-              3.125e-007  2.867e-007    -6.505    -6.543    -0.037
   FeOH+                 3.279e-008  3.008e-008    -7.484    -7.522    -0.037
   FeCl+                 1.083e-009  9.936e-010    -8.965    -9.003    -0.037
   FeSO4                 1.244e-010  1.246e-010    -9.905    -9.904     0.001
   Fe(OH)2               3.056e-012  3.061e-012   -11.515   -11.514     0.001
   Fe(OH)3-              1.482e-015  1.359e-015   -14.829   -14.867    -0.037
   FeHSO4+               7.468e-017  6.851e-017   -16.127   -16.164    -0.037
Fe(3)           4.732e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.949e-014  1.788e-014   -13.710   -13.748    -0.037



   Fe(OH)4-              3.273e-016  3.002e-016   -15.485   -15.523    -0.037
   FeOH+2                6.380e-018  4.517e-018   -17.195   -17.345    -0.150
   Fe+3                  1.273e-022  5.852e-023   -21.895   -22.233    -0.337
   FeCl+2                2.258e-025  1.599e-025   -24.646   -24.796    -0.150
   FeSO4+                6.160e-026  5.651e-026   -25.210   -25.248    -0.037
   FeCl2+                7.042e-029  6.459e-029   -28.152   -28.190    -0.037
   Fe(SO4)2-             1.187e-031  1.089e-031   -30.926   -30.963    -0.037
   FeHSO4+2              1.787e-032  1.266e-032   -31.748   -31.898    -0.150
   Fe2(OH)2+4            2.185e-033  5.492e-034   -32.660   -33.260    -0.600
   FeCl3                 5.834e-034  5.843e-034   -33.234   -33.233     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.751   -44.688    -0.937
H(0)            1.667e-009
   H2                    8.337e-010  8.350e-010    -9.079    -9.078     0.001
K               1.893e-005
   K+                    1.893e-005  1.734e-005    -4.723    -4.761    -0.038
   KSO4-                 1.170e-011  1.073e-011   -10.932   -10.969    -0.037
Mg              8.301e-005
   Mg+2                  7.976e-005  5.727e-005    -4.098    -4.242    -0.144
   MgHCO3+               3.111e-006  2.853e-006    -5.507    -5.545    -0.037
   MgCO3                 1.303e-007  1.305e-007    -6.885    -6.884     0.001
   MgOH+                 2.710e-009  2.486e-009    -8.567    -8.605    -0.037
   MgSO4                 1.181e-009  1.182e-009    -8.928    -8.927     0.001
Mn(2)           3.440e-005
   Mn+2                  2.410e-005  1.706e-005    -4.618    -4.768    -0.150
   MnHCO3+               7.059e-006  6.475e-006    -5.151    -5.189    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.854e-009  6.287e-009    -8.164    -8.202    -0.037
   MnOH+                 5.715e-009  5.243e-009    -8.243    -8.280    -0.037
   MnSO4                 2.668e-010  2.672e-010    -9.574    -9.573     0.001
   MnCl2                 2.479e-013  2.483e-013   -12.606   -12.605     0.001
   MnCl3-                6.742e-018  6.185e-018   -17.171   -17.209    -0.037
   Mn(OH)3-              5.036e-019  4.620e-019   -18.298   -18.335    -0.037
Mn(3)           8.830e-035
   Mn+3                  8.830e-035  4.060e-035   -34.054   -34.391    -0.337
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.891   -83.041    -0.150
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.501   -96.539    -0.037
Na              2.181e-004
   Na+                   2.176e-004  1.998e-004    -3.662    -3.699    -0.037
   NaHCO3                4.776e-007  4.783e-007    -6.321    -6.320     0.001
   NaCO3-                9.683e-009  8.882e-009    -8.014    -8.051    -0.037
   NaSO4-                9.612e-011  8.817e-011   -10.017   -10.055    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.224   -74.224     0.001
S(-2)           2.081e-004
   HS-                   7.835e-005  7.187e-005    -4.106    -4.143    -0.037
   H2S                   5.247e-005  5.255e-005    -4.280    -4.279     0.001
   Fe(HS)2               3.658e-005  3.663e-005    -4.437    -4.436     0.001
   Fe(HS)3-              3.125e-007  2.867e-007    -6.505    -6.543    -0.037
   S5-2                  2.919e-007  2.184e-007    -6.535    -6.661    -0.126
   S4-2                  1.724e-007  1.274e-007    -6.763    -6.895    -0.131
   S6-2                  1.494e-007  1.130e-007    -6.826    -6.947    -0.121
   AsS(OH)(HS)-          6.982e-008  6.404e-008    -7.156    -7.194    -0.037
   S-2                   1.466e-010  1.038e-010    -9.834    -9.984    -0.150
   S3-2                  6.157e-011  4.489e-011   -10.211   -10.348    -0.137
   S2-2                  3.532e-012  2.548e-012   -11.452   -11.594    -0.142
   As3S4(HS)2-           3.176e-018  2.914e-018   -17.498   -17.536    -0.037
S(6)            1.496e-007
   SO4-2                 1.236e-007  8.806e-008    -6.908    -7.055    -0.147
   CaSO4                 2.434e-008  2.438e-008    -7.614    -7.613     0.001
   MgSO4                 1.181e-009  1.182e-009    -8.928    -8.927     0.001
   MnSO4                 2.668e-010  2.672e-010    -9.574    -9.573     0.001
   FeSO4                 1.244e-010  1.246e-010    -9.905    -9.904     0.001
   NaSO4-                9.612e-011  8.817e-011   -10.017   -10.055    -0.037
   BaSO4                 1.671e-011  1.674e-011   -10.777   -10.776     0.001
   KSO4-                 1.170e-011  1.073e-011   -10.932   -10.969    -0.037



   HSO4-                 7.806e-013  7.161e-013   -12.108   -12.145    -0.037
   CaHSO4+               1.302e-014  1.194e-014   -13.885   -13.923    -0.037
   FeHSO4+               7.468e-017  6.851e-017   -16.127   -16.164    -0.037
   FeSO4+                6.160e-026  5.651e-026   -25.210   -25.248    -0.037
   Fe(SO4)2-             1.187e-031  1.089e-031   -30.926   -30.963    -0.037
   FeHSO4+2              1.787e-032  1.266e-032   -31.748   -31.898    -0.150

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.55   -9.91   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.35  -19.73   -1.38  As2O3
Artinite         -9.55    0.05    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.81  -46.58    8.23  As2O5
As2S3(am)        -8.50  -53.40  -44.90  As2S3
As_native        -6.23  -18.76  -12.53  As
Ba3(AsO4)2      -15.49  -65.60  -50.11  Ba3(AsO4)2
Barite           -3.51  -13.48   -9.97  BaSO4
Birnessite      -28.29   15.32   43.60  MnO2
Bixbyite        -25.71  -26.32   -0.61  Mn2O3
Brucite          -6.93    9.91   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.00  -54.91  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.44   -2.42   -2.86  CH4
Claudetite      -18.39  -19.73   -1.34  As2O3
CO2(g)           -1.63   -3.10   -1.47  CO2
Dolomite         -1.25  -18.34  -17.09  CaMg(CO3)2
Dolomite(d)      -1.80  -18.34  -16.54  CaMg(CO3)2
Epsomite         -9.16  -11.30   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.21  -37.83  -45.03  Fe3S4
Gypsum           -5.33   -9.91   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.28   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.94   34.09   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.10  -38.07  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.78  -29.54   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.71  -43.54   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.89  -43.10   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.76  -42.04   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.03  -45.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.84   -9.86   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.99   12.35   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.34  -14.46   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.24  -89.95   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.93  -60.64  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.57  -12.86    2.71  MnCl2:4H2O
MnS(Green)       -5.63   -1.83    3.80  MnS
MnSO4           -14.49  -11.82    2.67  MnSO4
Nahcolite        -5.52   -6.07   -0.55  NaHCO3
Natron          -11.71  -13.02   -1.31  Na2CO3:10H2O
Nesquehonite     -4.24   -9.86   -5.62  MgCO3:3H2O
Nsutite         -27.25   15.32   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2



Orpiment         -7.10  -53.40  -46.30  As2S3
Portlandite     -11.50   11.30   22.80  Ca(OH)2
Pyrite           11.02   -7.46  -18.48  FeS2
Pyrochroite      -5.81    9.39   15.20  Mn(OH)2
Pyrolusite      -26.06   15.32   41.38  MnO2
Realgar          -4.11  -24.05  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.15  -45.40  -20.25  FeAsO4:2H2O
Siderite          0.17  -10.72  -10.89  FeCO3
Siderite(d)(3)   -0.27  -10.72  -10.45  FeCO3
Sulfur           -3.18  -18.21  -15.03  S
Thenardite      -14.28  -14.45   -0.18  Na2SO4
Thermonatrite   -13.15  -13.02    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.48  -12.04   -8.56  BaCO3

Reaction step 47.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.31   15.29   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.808e-002 -1.923e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.065e-003 -5.528e-005
Manganite          -13.01   12.33   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.302e-003  2.302e-003
Siderite(d)(3)      -0.25  -10.70  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.49  -12.05   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.834e-005  Surface charge, eq

Hfo_s         
 1.032e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.042e-007       0.585  6.042e-007      -6.219
Hfo_sOMn+        3.646e-007       0.353  3.646e-007      -6.438
Hfo_sOFe+        5.060e-008       0.049  5.060e-008      -7.296
Hfo_sOH2+        7.761e-009       0.008  7.761e-009      -8.110
Hfo_sOH          4.579e-009       0.004  4.579e-009      -8.339
Hfo_sOHBa+2      4.989e-010       0.000  4.989e-010      -9.302



Hfo_sO-          6.189e-011       0.000  6.189e-011     -10.208

Hfo           
 2.834e-005  Surface charge, eq

Hfo_w         
 4.129e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.399e-005       0.581  2.399e-005      -4.620
Hfo_wOH          1.415e-005       0.343  1.415e-005      -4.849
Hfo_wOFe+        1.460e-006       0.035  1.460e-006      -5.836
Hfo_wOMn+        8.953e-007       0.022  8.953e-007      -6.048
Hfo_wOCa+        3.252e-007       0.008  3.252e-007      -6.488
Hfo_wOMg+        2.334e-007       0.006  2.335e-007      -6.632
Hfo_wO-          1.913e-007       0.005  1.913e-007      -6.718
Hfo_wOFeOH       4.519e-008       0.001  4.519e-008      -7.345
Hfo_wH2AsO3      5.007e-010       0.000  5.007e-010      -9.300
Hfo_wOHSO4-2     7.439e-012       0.000  7.439e-012     -11.128
Hfo_wSO4-        6.321e-012       0.000  6.321e-012     -11.199
Hfo_wOBa+        3.881e-012       0.000  3.881e-012     -11.411
Hfo_wOHAsO4-3    3.340e-018       0.000  3.340e-018     -17.476
Hfo_wHAsO4-      2.148e-019       0.000  2.149e-019     -18.668
Hfo_wH2AsO4      1.178e-020       0.000  1.178e-020     -19.929

Mno           
-2.741e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.444e-028       0.000  2.444e-028     -27.612
Mno_O3Ca         1.516e-029       0.000  1.516e-029     -28.819
Mno_O3-2         1.487e-029       0.000  1.487e-029     -28.828
Mno_O3HMn+       2.918e-030       0.000  2.918e-030     -29.535
Mno_O3H-         4.449e-031       0.000  4.449e-031     -30.352
Mno_O3Na-        3.146e-031       0.000  3.146e-031     -30.502
Mno_O3Mg         2.328e-031       0.000  2.328e-031     -30.633
Mno_O3HCa+       1.580e-031       0.000  1.580e-031     -30.801
Mno_O3Ba         8.518e-032       0.000  8.518e-032     -31.070
Mno_O3HMg+       1.642e-033       0.000  1.642e-033     -32.785
Mno_O3HBa+       1.587e-033       0.000  1.587e-033     -32.799
Mno_O3HNa        8.784e-034       0.000  8.784e-034     -33.056
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.014e-041       0.000  6.014e-041     -40.221
Mno_O3H3Cl       1.497e-043       0.000  1.497e-043     -42.825

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.996e-008  6.996e-008
Ba               5.530e-007  5.529e-007
C                9.588e-003  9.588e-003
Ca               2.075e-003  2.075e-003
Cl               9.873e-005  9.873e-005
Fe               5.435e-005  5.435e-005
K                1.893e-005  1.893e-005
Mg               8.302e-005  8.302e-005
Mn               3.522e-005  3.522e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.061      Charge balance



                                       pe  =  -4.095      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.829e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.005e-003
                       Total CO2 (mol/kg)  =  5.686e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.703e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.92
                               Iterations  =  37
                                  Total H  = 1.110317e+002
                                  Total O  = 5.552173e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.256e-007  1.151e-007    -6.901    -6.939    -0.038
   H+                    9.397e-008  8.693e-008    -7.027    -7.061    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.996e-008
   AsS(OH)(HS)-          6.982e-008  6.400e-008    -7.156    -7.194    -0.038
   H3AsO3                1.374e-010  1.376e-010    -9.862    -9.861     0.001
   H2AsO3-               1.223e-012  1.121e-012   -11.913   -11.951    -0.038
   H4AsO3+               6.465e-018  5.926e-018   -17.189   -17.227    -0.038
   As3S4(HS)2-           3.427e-018  3.141e-018   -17.465   -17.503    -0.038
   HAsO3-2               3.644e-020  2.572e-020   -19.438   -19.590    -0.151
   AsO3-3                1.293e-028  5.903e-029   -27.888   -28.229    -0.340
As(5)           6.719e-019
   HAsO4-2               3.415e-019  2.410e-019   -18.467   -18.618    -0.151
   H2AsO4-               3.304e-019  3.028e-019   -18.481   -18.519    -0.038
   AsO4-3                1.359e-023  6.207e-024   -22.867   -23.207    -0.340
   H3AsO4                5.244e-024  5.252e-024   -23.280   -23.280     0.001
Ba              5.530e-007
   Ba+2                  5.353e-007  3.778e-007    -6.271    -6.423    -0.151
   BaHCO3+               1.716e-008  1.573e-008    -7.766    -7.803    -0.038
   BaCO3                 4.566e-010  4.573e-010    -9.340    -9.340     0.001
   BaSO4                 1.612e-011  1.614e-011   -10.793   -10.792     0.001
   BaOH+                 1.606e-013  1.472e-013   -12.794   -12.832    -0.038
C(-4)           3.902e-003
   CH4                   3.902e-003  3.908e-003    -2.409    -2.408     0.001
C(4)            5.686e-003
   HCO3-                 4.726e-003  4.343e-003    -2.326    -2.362    -0.037
   CO2                   8.476e-004  8.489e-004    -3.072    -3.071     0.001
   CaHCO3+               8.544e-005  7.832e-005    -4.068    -4.106    -0.038
   MnHCO3+               7.343e-006  6.730e-006    -5.134    -5.172    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.057e-006  3.718e-006    -5.392    -5.430    -0.038
   CO3-2                 3.285e-006  2.343e-006    -5.483    -5.630    -0.147
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.164e-006  2.900e-006    -5.500    -5.538    -0.038
   NaHCO3                4.867e-007  4.874e-007    -6.313    -6.312     0.001
   FeCO3                 4.804e-007  4.812e-007    -6.318    -6.318     0.001
   MgCO3                 1.274e-007  1.276e-007    -6.895    -6.894     0.001
   BaHCO3+               1.716e-008  1.573e-008    -7.766    -7.803    -0.038
   NaCO3-                9.500e-009  8.708e-009    -8.022    -8.060    -0.038
   BaCO3                 4.566e-010  4.573e-010    -9.340    -9.340     0.001
Ca              2.075e-003
   Ca+2                  1.984e-003  1.414e-003    -2.702    -2.850    -0.147
   CaHCO3+               8.544e-005  7.832e-005    -4.068    -4.106    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.401e-008  2.405e-008    -7.620    -7.619     0.001
   CaOH+                 2.945e-009  2.699e-009    -8.531    -8.569    -0.038
   CaHSO4+               1.336e-014  1.225e-014   -13.874   -13.912    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.038e-005    -4.006    -4.044    -0.038



   MnCl+                 6.985e-009  6.402e-009    -8.156    -8.194    -0.038
   FeCl+                 1.165e-009  1.068e-009    -8.934    -8.971    -0.038
   MnCl2                 2.522e-013  2.526e-013   -12.598   -12.598     0.001
   MnCl3-                6.860e-018  6.288e-018   -17.164   -17.202    -0.038
   FeCl+2                2.541e-025  1.794e-025   -24.595   -24.746    -0.151
   FeCl2+                7.900e-029  7.241e-029   -28.102   -28.140    -0.038
   FeCl3                 6.535e-034  6.545e-034   -33.185   -33.184     0.001
Fe(2)           5.435e-005
   Fe(HS)2               3.734e-005  3.739e-005    -4.428    -4.427     0.001
   Fe+2                  1.213e-005  8.562e-006    -4.916    -5.067    -0.151
   FeHCO3+               4.057e-006  3.718e-006    -5.392    -5.430    -0.038
   FeCO3                 4.804e-007  4.812e-007    -6.318    -6.318     0.001
   Fe(HS)3-              3.110e-007  2.851e-007    -6.507    -6.545    -0.038
   FeOH+                 3.398e-008  3.114e-008    -7.469    -7.507    -0.038
   FeCl+                 1.165e-009  1.068e-009    -8.934    -8.971    -0.038
   FeSO4                 1.296e-010  1.298e-010    -9.887    -9.887     0.001
   Fe(OH)2               3.044e-012  3.048e-012   -11.517   -11.516     0.001
   Fe(OH)3-              1.421e-015  1.303e-015   -14.847   -14.885    -0.038
   FeHSO4+               8.091e-017  7.416e-017   -16.092   -16.130    -0.038
Fe(3)           4.809e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.028e-014  1.859e-014   -13.693   -13.731    -0.038
   Fe(OH)4-              3.151e-016  2.888e-016   -15.502   -15.539    -0.038
   FeOH+2                6.914e-018  4.880e-018   -17.160   -17.312    -0.151
   Fe+3                  1.439e-022  6.572e-023   -21.842   -22.182    -0.340
   FeCl+2                2.541e-025  1.794e-025   -24.595   -24.746    -0.151
   FeSO4+                6.701e-026  6.142e-026   -25.174   -25.212    -0.038
   FeCl2+                7.900e-029  7.241e-029   -28.102   -28.140    -0.038
   Fe(SO4)2-             1.250e-031  1.145e-031   -30.903   -30.941    -0.038
   FeHSO4+2              2.026e-032  1.430e-032   -31.693   -31.845    -0.151
   Fe2(OH)2+4            2.583e-033  6.410e-034   -32.588   -33.193    -0.605
   FeCl3                 6.535e-034  6.545e-034   -33.185   -33.184     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.658   -44.604    -0.946
H(0)            1.654e-009
   H2                    8.269e-010  8.282e-010    -9.083    -9.082     0.001
K               1.893e-005
   K+                    1.893e-005  1.733e-005    -4.723    -4.761    -0.038
   KSO4-                 1.132e-011  1.038e-011   -10.946   -10.984    -0.038
Mg              8.302e-005
   Mg+2                  7.973e-005  5.708e-005    -4.098    -4.244    -0.145
   MgHCO3+               3.164e-006  2.900e-006    -5.500    -5.538    -0.038
   MgCO3                 1.274e-007  1.276e-007    -6.895    -6.894     0.001
   MgOH+                 2.601e-009  2.384e-009    -8.585    -8.623    -0.038
   MgSO4                 1.139e-009  1.141e-009    -8.944    -8.943     0.001
Mn(2)           3.522e-005
   Mn+2                  2.464e-005  1.739e-005    -4.608    -4.760    -0.151
   MnHCO3+               7.343e-006  6.730e-006    -5.134    -5.172    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.985e-009  6.402e-009    -8.156    -8.194    -0.038
   MnOH+                 5.609e-009  5.141e-009    -8.251    -8.289    -0.038
   MnSO4                 2.632e-010  2.636e-010    -9.580    -9.579     0.001
   MnCl2                 2.522e-013  2.526e-013   -12.598   -12.598     0.001
   MnCl3-                6.860e-018  6.288e-018   -17.164   -17.202    -0.038
   Mn(OH)3-              4.574e-019  4.193e-019   -18.340   -18.377    -0.038
Mn(3)           9.459e-035
   Mn+3                  9.459e-035  4.319e-035   -34.024   -34.365    -0.340
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.942   -83.093    -0.151
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.534   -96.572    -0.038
Na              2.181e-004
   Na+                   2.176e-004  1.996e-004    -3.662    -3.700    -0.037
   NaHCO3                4.867e-007  4.874e-007    -6.313    -6.312     0.001
   NaCO3-                9.500e-009  8.708e-009    -8.022    -8.060    -0.038
   NaSO4-                9.304e-011  8.528e-011   -10.031   -10.069    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.217   -74.216     0.001



S(-2)           2.081e-004
   HS-                   7.637e-005  7.000e-005    -4.117    -4.155    -0.038
   H2S                   5.312e-005  5.321e-005    -4.275    -4.274     0.001
   Fe(HS)2               3.734e-005  3.739e-005    -4.428    -4.427     0.001
   Fe(HS)3-              3.110e-007  2.851e-007    -6.507    -6.545    -0.038
   S5-2                  2.741e-007  2.046e-007    -6.562    -6.689    -0.127
   S4-2                  1.619e-007  1.194e-007    -6.791    -6.923    -0.132
   S6-2                  1.403e-007  1.059e-007    -6.853    -6.975    -0.122
   AsS(OH)(HS)-          6.982e-008  6.400e-008    -7.156    -7.194    -0.038
   S-2                   1.378e-010  9.726e-011    -9.861   -10.012    -0.151
   S3-2                  5.785e-011  4.207e-011   -10.238   -10.376    -0.138
   S2-2                  3.319e-012  2.388e-012   -11.479   -11.622    -0.143
   As3S4(HS)2-           3.427e-018  3.141e-018   -17.465   -17.503    -0.038
S(6)            1.457e-007
   SO4-2                 1.200e-007  8.524e-008    -6.921    -7.069    -0.149
   CaSO4                 2.401e-008  2.405e-008    -7.620    -7.619     0.001
   MgSO4                 1.139e-009  1.141e-009    -8.944    -8.943     0.001
   MnSO4                 2.632e-010  2.636e-010    -9.580    -9.579     0.001
   FeSO4                 1.296e-010  1.298e-010    -9.887    -9.887     0.001
   NaSO4-                9.304e-011  8.528e-011   -10.031   -10.069    -0.038
   BaSO4                 1.612e-011  1.614e-011   -10.793   -10.792     0.001
   KSO4-                 1.132e-011  1.038e-011   -10.946   -10.984    -0.038
   HSO4-                 7.860e-013  7.204e-013   -12.105   -12.142    -0.038
   CaHSO4+               1.336e-014  1.225e-014   -13.874   -13.912    -0.038
   FeHSO4+               8.091e-017  7.416e-017   -16.092   -16.130    -0.038
   FeSO4+                6.701e-026  6.142e-026   -25.174   -25.212    -0.038
   Fe(SO4)2-             1.250e-031  1.145e-031   -30.903   -30.941    -0.038
   FeHSO4+2              2.026e-032  1.430e-032   -31.693   -31.845    -0.151

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.34  -19.72   -1.38  As2O3
Artinite         -9.60    0.00    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.79  -46.56    8.23  As2O5
As2S3(am)        -8.47  -53.37  -44.90  As2S3
As_native        -6.23  -18.76  -12.53  As
Ba3(AsO4)2      -15.57  -65.68  -50.11  Ba3(AsO4)2
Barite           -3.52  -13.49   -9.97  BaSO4
Birnessite      -28.31   15.29   43.60  MnO2
Bixbyite        -25.75  -26.36   -0.61  Mn2O3
Brucite          -6.96    9.88   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.06  -54.96  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.45   -2.41   -2.86  CH4
Claudetite      -18.38  -19.72   -1.34  As2O3
CO2(g)           -1.60   -3.07   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.17  -11.31   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.23  -37.81  -45.03  Fe3S4
Gypsum           -5.34   -9.92   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -27.01   34.02   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.13  -38.10  -29.97  CaMg3(CO3)4



Hydromagnesite  -20.86  -29.62   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.68  -43.51   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.87  -43.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.74  -42.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.99  -45.38   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.84   -9.87   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.01   12.33   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.36  -14.47   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.23  -89.94   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.99  -60.69  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.56  -12.85    2.71  MnCl2:4H2O
MnS(Green)       -5.65   -1.85    3.80  MnS
MnSO4           -14.50  -11.83    2.67  MnSO4
Nahcolite        -5.51   -6.06   -0.55  NaHCO3
Natron          -11.72  -13.03   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.87   -5.62  MgCO3:3H2O
Nsutite         -27.27   15.29   42.56  MnO2
O2(g)           -71.32  -74.22   -2.89  O2
Orpiment         -7.07  -53.37  -46.30  As2S3
Portlandite     -11.53   11.27   22.80  Ca(OH)2
Pyrite           11.03   -7.45  -18.48  FeS2
Pyrochroite      -5.84    9.36   15.20  Mn(OH)2
Pyrolusite      -26.09   15.29   41.38  MnO2
Realgar          -4.10  -24.04  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.14  -45.39  -20.25  FeAsO4:2H2O
Siderite          0.19  -10.70  -10.89  FeCO3
Siderite(d)(3)   -0.25  -10.70  -10.45  FeCO3
Sulfur           -3.18  -18.20  -15.03  S
Thenardite      -14.29  -14.47   -0.18  Na2SO4
Thermonatrite   -13.15  -13.03    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.49  -12.05   -8.56  BaCO3

Reaction step 48.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.33   15.27   43.60   2.335e-003           0 -2.335e-003



Calcite              0.00   -8.48   -8.48   1.000e-001  9.803e-002 -1.969e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.063e-003 -5.735e-005
Manganite          -13.03   12.31   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.301e-003  2.301e-003
Siderite(d)(3)      -0.23  -10.68  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.50  -12.06   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.865e-005  Surface charge, eq

Hfo_s         
 1.031e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.110e-007       0.592  6.110e-007      -6.214
Hfo_sOMn+        3.553e-007       0.344  3.553e-007      -6.449
Hfo_sOFe+        5.195e-008       0.050  5.195e-008      -7.284
Hfo_sOH2+        7.998e-009       0.008  7.998e-009      -8.097
Hfo_sOH          4.547e-009       0.004  4.547e-009      -8.342
Hfo_sOHBa+2      4.937e-010       0.000  4.937e-010      -9.307
Hfo_sO-          5.921e-011       0.000  5.921e-011     -10.228

Hfo           
 2.865e-005  Surface charge, eq

Hfo_w         
 4.125e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.433e-005       0.590  2.433e-005      -4.614
Hfo_wOH          1.383e-005       0.335  1.383e-005      -4.859
Hfo_wOFe+        1.475e-006       0.036  1.475e-006      -5.831
Hfo_wOMn+        8.586e-007       0.021  8.586e-007      -6.066
Hfo_wOCa+        3.118e-007       0.008  3.119e-007      -6.506
Hfo_wOMg+        2.191e-007       0.005  2.191e-007      -6.659
Hfo_wO-          1.801e-007       0.004  1.801e-007      -6.744
Hfo_wOFeOH       4.399e-008       0.001  4.399e-008      -7.357
Hfo_wH2AsO3      4.959e-010       0.000  4.959e-010      -9.305
Hfo_wOHSO4-2     7.041e-012       0.000  7.041e-012     -11.152
Hfo_wSO4-        6.209e-012       0.000  6.209e-012     -11.207
Hfo_wOBa+        3.642e-012       0.000  3.642e-012     -11.439
Hfo_wOHAsO4-3    2.982e-018       0.000  2.982e-018     -17.525
Hfo_wHAsO4-      2.066e-019       0.000  2.066e-019     -18.685
Hfo_wH2AsO4      1.176e-020       0.000  1.176e-020     -19.930

Mno           
-6.536e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.969e-025       0.000  5.969e-025     -24.224
Mno_O3Ca         3.703e-026       0.000  3.704e-026     -25.431
Mno_O3-2         3.565e-026       0.000  3.565e-026     -25.448
Mno_O3HMn+       7.396e-027       0.000  7.396e-027     -26.131
Mno_O3H-         1.107e-027       0.000  1.107e-027     -26.956
Mno_O3Na-        7.538e-028       0.000  7.538e-028     -27.123
Mno_O3Mg         5.564e-028       0.000  5.564e-028     -27.255
Mno_O3HCa+       4.004e-028       0.000  4.004e-028     -27.398
Mno_O3Ba         2.036e-028       0.000  2.036e-028     -27.691
Mno_O3HMg+       4.074e-030       0.000  4.074e-030     -29.390
Mno_O3HBa+       3.936e-030       0.000  3.936e-030     -29.405
Mno_O3HNa        2.185e-030       0.000  2.185e-030     -29.661
Mno_O3H2         2.583e-032       0.000  2.583e-032     -31.588



Mno_O3H3+        1.612e-037       0.000  1.612e-037     -36.793
Mno_O3H3Cl       4.010e-040       0.000  4.010e-040     -39.397

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.996e-008  6.996e-008
Ba               5.530e-007  5.530e-007
C                9.835e-003  9.834e-003
Ca               2.121e-003  2.121e-003
Cl               9.873e-005  9.873e-005
Fe               5.640e-005  5.640e-005
K                1.893e-005  1.893e-005
Mg               8.304e-005  8.304e-005
Mn               3.604e-005  3.604e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.045      Charge balance
                                       pe  =  -4.077      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.964e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.102e-003
                       Total CO2 (mol/kg)  =  5.833e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.706e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.85
                               Iterations  =  29
                                  Total H  = 1.110321e+002
                                  Total O  = 5.552207e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.211e-007  1.109e-007    -6.917    -6.955    -0.038
   H+                    9.758e-008  9.022e-008    -7.011    -7.045    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.996e-008
   AsS(OH)(HS)-          6.982e-008  6.395e-008    -7.156    -7.194    -0.038
   H3AsO3                1.392e-010  1.394e-010    -9.856    -9.856     0.001
   H2AsO3-               1.195e-012  1.094e-012   -11.923   -11.961    -0.038
   H4AsO3+               6.805e-018  6.233e-018   -17.167   -17.205    -0.038
   As3S4(HS)2-           3.686e-018  3.376e-018   -17.433   -17.472    -0.038
   HAsO3-2               3.439e-020  2.420e-020   -19.464   -19.616    -0.153
   AsO3-3                1.180e-028  5.352e-029   -27.928   -28.271    -0.343
As(5)           6.502e-019
   H2AsO4-               3.254e-019  2.980e-019   -18.488   -18.526    -0.038
   HAsO4-2               3.248e-019  2.285e-019   -18.488   -18.641    -0.153
   AsO4-3                1.251e-023  5.671e-024   -22.903   -23.246    -0.343
   H3AsO4                5.356e-024  5.364e-024   -23.271   -23.270     0.001
Ba              5.530e-007
   Ba+2                  5.351e-007  3.765e-007    -6.272    -6.424    -0.153
   BaHCO3+               1.744e-008  1.597e-008    -7.759    -7.797    -0.038
   BaCO3                 4.467e-010  4.474e-010    -9.350    -9.349     0.001
   BaSO4                 1.555e-011  1.558e-011   -10.808   -10.807     0.001
   BaOH+                 1.544e-013  1.414e-013   -12.811   -12.850    -0.038
C(-4)           4.002e-003
   CH4                   4.002e-003  4.008e-003    -2.398    -2.397     0.001
C(4)            5.833e-003
   HCO3-                 4.819e-003  4.426e-003    -2.317    -2.354    -0.037
   CO2                   8.964e-004  8.979e-004    -3.047    -3.047     0.001



   CaHCO3+               8.874e-005  8.128e-005    -4.052    -4.090    -0.038
   MnHCO3+               7.626e-006  6.985e-006    -5.118    -5.156    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.439e-006  4.066e-006    -5.353    -5.391    -0.038
   CO3-2                 3.235e-006  2.301e-006    -5.490    -5.638    -0.148
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.217e-006  2.946e-006    -5.493    -5.531    -0.038
   FeCO3                 5.062e-007  5.070e-007    -6.296    -6.295     0.001
   NaHCO3                4.956e-007  4.964e-007    -6.305    -6.304     0.001
   MgCO3                 1.247e-007  1.249e-007    -6.904    -6.903     0.001
   BaHCO3+               1.744e-008  1.597e-008    -7.759    -7.797    -0.038
   NaCO3-                9.329e-009  8.544e-009    -8.030    -8.068    -0.038
   BaCO3                 4.467e-010  4.474e-010    -9.350    -9.349     0.001
Ca              2.121e-003
   Ca+2                  2.026e-003  1.440e-003    -2.693    -2.842    -0.148
   CaHCO3+               8.874e-005  8.128e-005    -4.052    -4.090    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.368e-008  2.372e-008    -7.626    -7.625     0.001
   CaOH+                 2.892e-009  2.648e-009    -8.539    -8.577    -0.038
   CaHSO4+               1.369e-014  1.254e-014   -13.864   -13.902    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.031e-005    -4.006    -4.044    -0.039
   MnCl+                 7.113e-009  6.515e-009    -8.148    -8.186    -0.038
   FeCl+                 1.250e-009  1.145e-009    -8.903    -8.941    -0.038
   MnCl2                 2.564e-013  2.568e-013   -12.591   -12.590     0.001
   MnCl3-                6.975e-018  6.388e-018   -17.156   -17.195    -0.038
   FeCl+2                2.847e-025  2.003e-025   -24.546   -24.698    -0.153
   FeCl2+                8.824e-029  8.082e-029   -28.054   -28.092    -0.038
   FeCl3                 7.287e-034  7.299e-034   -33.137   -33.137     0.001
Fe(2)           5.640e-005
   Fe(HS)2               3.806e-005  3.812e-005    -4.420    -4.419     0.001
   Fe+2                  1.306e-005  9.187e-006    -4.884    -5.037    -0.153
   FeHCO3+               4.439e-006  4.066e-006    -5.353    -5.391    -0.038
   FeCO3                 5.062e-007  5.070e-007    -6.296    -6.295     0.001
   Fe(HS)3-              3.092e-007  2.832e-007    -6.510    -6.548    -0.038
   FeOH+                 3.515e-008  3.219e-008    -7.454    -7.492    -0.038
   FeCl+                 1.250e-009  1.145e-009    -8.903    -8.941    -0.038
   FeSO4                 1.347e-010  1.349e-010    -9.871    -9.870     0.001
   Fe(OH)2               3.032e-012  3.037e-012   -11.518   -11.518     0.001
   Fe(OH)3-              1.365e-015  1.250e-015   -14.865   -14.903    -0.038
   FeHSO4+               8.733e-017  7.998e-017   -16.059   -16.097    -0.038
Fe(3)           4.886e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.106e-014  1.929e-014   -13.677   -13.715    -0.038
   Fe(OH)4-              3.039e-016  2.783e-016   -15.517   -15.555    -0.038
   FeOH+2                7.470e-018  5.256e-018   -17.127   -17.279    -0.153
   Fe+3                  1.620e-022  7.346e-023   -21.790   -22.134    -0.343
   FeCl+2                2.847e-025  2.003e-025   -24.546   -24.698    -0.153
   FeSO4+                7.261e-026  6.650e-026   -25.139   -25.177    -0.038
   FeCl2+                8.824e-029  8.082e-029   -28.054   -28.092    -0.038
   Fe(SO4)2-             1.311e-031  1.201e-031   -30.882   -30.920    -0.038
   FeHSO4+2              2.283e-032  1.606e-032   -31.641   -31.794    -0.153
   Fe2(OH)2+4            3.034e-033  7.436e-034   -32.518   -33.129    -0.611
   FeCl3                 7.287e-034  7.299e-034   -33.137   -33.137     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.569   -44.523    -0.954
H(0)            1.641e-009
   H2                    8.206e-010  8.219e-010    -9.086    -9.085     0.001
K               1.893e-005
   K+                    1.893e-005  1.731e-005    -4.723    -4.762    -0.039
   KSO4-                 1.097e-011  1.004e-011   -10.960   -10.998    -0.038
Mg              8.304e-005
   Mg+2                  7.969e-005  5.689e-005    -4.099    -4.245    -0.146
   MgHCO3+               3.217e-006  2.946e-006    -5.493    -5.531    -0.038
   MgCO3                 1.247e-007  1.249e-007    -6.904    -6.903     0.001
   MgOH+                 2.500e-009  2.289e-009    -8.602    -8.640    -0.038
   MgSO4                 1.099e-009  1.101e-009    -8.959    -8.958     0.001
Mn(2)           3.604e-005



   Mn+2                  2.517e-005  1.771e-005    -4.599    -4.752    -0.153
   MnHCO3+               7.626e-006  6.985e-006    -5.118    -5.156    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.113e-009  6.515e-009    -8.148    -8.186    -0.038
   MnOH+                 5.508e-009  5.044e-009    -8.259    -8.297    -0.038
   MnSO4                 2.596e-010  2.600e-010    -9.586    -9.585     0.001
   MnCl2                 2.564e-013  2.568e-013   -12.591   -12.590     0.001
   MnCl3-                6.975e-018  6.388e-018   -17.156   -17.195    -0.038
   Mn(OH)3-              4.171e-019  3.820e-019   -18.380   -18.418    -0.038
Mn(3)           1.010e-034
   Mn+3                  1.010e-034  4.582e-035   -33.995   -34.339    -0.343
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.990   -83.143    -0.153
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.566   -96.604    -0.038
Na              2.181e-004
   Na+                   2.176e-004  1.995e-004    -3.662    -3.700    -0.038
   NaHCO3                4.956e-007  4.964e-007    -6.305    -6.304     0.001
   NaCO3-                9.329e-009  8.544e-009    -8.030    -8.068    -0.038
   NaSO4-                9.011e-011  8.253e-011   -10.045   -10.083    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.211   -74.210     0.001
S(-2)           2.081e-004
   HS-                   7.450e-005  6.823e-005    -4.128    -4.166    -0.038
   H2S                   5.373e-005  5.382e-005    -4.270    -4.269     0.001
   Fe(HS)2               3.806e-005  3.812e-005    -4.420    -4.419     0.001
   Fe(HS)3-              3.092e-007  2.832e-007    -6.510    -6.548    -0.038
   S5-2                  2.580e-007  1.922e-007    -6.588    -6.716    -0.128
   S4-2                  1.525e-007  1.121e-007    -6.817    -6.950    -0.133
   S6-2                  1.320e-007  9.947e-008    -6.879    -7.002    -0.123
   AsS(OH)(HS)-          6.982e-008  6.395e-008    -7.156    -7.194    -0.038
   S-2                   1.298e-010  9.135e-011    -9.887   -10.039    -0.153
   S3-2                  5.447e-011  3.951e-011   -10.264   -10.403    -0.139
   S2-2                  3.126e-012  2.242e-012   -11.505   -11.649    -0.144
   As3S4(HS)2-           3.686e-018  3.376e-018   -17.433   -17.472    -0.038
S(6)            1.419e-007
   SO4-2                 1.166e-007  8.256e-008    -6.933    -7.083    -0.150
   CaSO4                 2.368e-008  2.372e-008    -7.626    -7.625     0.001
   MgSO4                 1.099e-009  1.101e-009    -8.959    -8.958     0.001
   MnSO4                 2.596e-010  2.600e-010    -9.586    -9.585     0.001
   FeSO4                 1.347e-010  1.349e-010    -9.871    -9.870     0.001
   NaSO4-                9.011e-011  8.253e-011   -10.045   -10.083    -0.038
   BaSO4                 1.555e-011  1.558e-011   -10.808   -10.807     0.001
   KSO4-                 1.097e-011  1.004e-011   -10.960   -10.998    -0.038
   HSO4-                 7.907e-013  7.241e-013   -12.102   -12.140    -0.038
   CaHSO4+               1.369e-014  1.254e-014   -13.864   -13.902    -0.038
   FeHSO4+               8.733e-017  7.998e-017   -16.059   -16.097    -0.038
   FeSO4+                7.261e-026  6.650e-026   -25.139   -25.177    -0.038
   Fe(SO4)2-             1.311e-031  1.201e-031   -30.882   -30.920    -0.038
   FeHSO4+2              2.283e-032  1.606e-032   -31.641   -31.794    -0.153

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.33  -19.71   -1.38  As2O3
Artinite         -9.64   -0.04    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.77  -46.54    8.23  As2O5
As2S3(am)        -8.44  -53.34  -44.90  As2S3
As_native        -6.23  -18.76  -12.53  As
Ba3(AsO4)2      -15.66  -65.77  -50.11  Ba3(AsO4)2
Barite           -3.54  -13.51   -9.97  BaSO4
Birnessite      -28.33   15.27   43.60  MnO2
Bixbyite        -25.80  -26.41   -0.61  Mn2O3
Brucite          -7.00    9.84   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -36.11  -55.02  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.46   -2.40   -2.86  CH4
Claudetite      -18.37  -19.71   -1.34  As2O3
CO2(g)           -1.58   -3.05   -1.47  CO2
Dolomite         -1.27  -18.36  -17.09  CaMg(CO3)2
Dolomite(d)      -1.82  -18.36  -16.54  CaMg(CO3)2
Epsomite         -9.19  -11.33   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.25  -37.79  -45.03  Fe3S4
Gypsum           -5.34   -9.93   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -27.08   33.95   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.16  -38.13  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.93  -29.69   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.66  -43.49   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.85  -43.06   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.72  -42.00   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.96  -45.35   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.88   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.03   12.31   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.37  -14.48   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.22  -89.93   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.04  -60.75  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.55  -12.84    2.71  MnCl2:4H2O
MnS(Green)       -5.67   -1.87    3.80  MnS
MnSO4           -14.50  -11.84    2.67  MnSO4
Nahcolite        -5.51   -6.05   -0.55  NaHCO3
Natron          -11.73  -13.04   -1.31  Na2CO3:10H2O
Nesquehonite     -4.26   -9.88   -5.62  MgCO3:3H2O
Nsutite         -27.29   15.27   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -7.04  -53.34  -46.30  As2S3
Portlandite     -11.55   11.25   22.80  Ca(OH)2
Pyrite           11.05   -7.43  -18.48  FeS2
Pyrochroite      -5.86    9.34   15.20  Mn(OH)2
Pyrolusite      -26.11   15.27   41.38  MnO2
Realgar          -4.09  -24.03  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.13  -45.38  -20.25  FeAsO4:2H2O
Siderite          0.21  -10.68  -10.89  FeCO3
Siderite(d)(3)   -0.23  -10.68  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.30  -14.48   -0.18  Na2SO4
Thermonatrite   -13.16  -13.04    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.50  -12.06   -8.56  BaCO3

Reaction step 49.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 9.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.35   15.25   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.799e-002 -2.013e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.061e-003 -5.943e-005
Manganite          -13.06   12.28   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.300e-003  2.300e-003
Siderite(d)(3)      -0.20  -10.65  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.51  -12.07   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.895e-005  Surface charge, eq

Hfo_s         
 1.030e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.173e-007       0.599  6.174e-007      -6.209
Hfo_sOMn+        3.464e-007       0.336  3.464e-007      -6.460
Hfo_sOFe+        5.326e-008       0.052  5.326e-008      -7.274
Hfo_sOH2+        8.230e-009       0.008  8.230e-009      -8.085
Hfo_sOH          4.514e-009       0.004  4.515e-009      -8.345
Hfo_sOHBa+2      4.885e-010       0.000  4.885e-010      -9.311
Hfo_sO-          5.673e-011       0.000  5.673e-011     -10.246

Hfo           
 2.895e-005  Surface charge, eq

Hfo_w         
 4.121e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.465e-005       0.598  2.466e-005      -4.608
Hfo_wOH          1.352e-005       0.328  1.352e-005      -4.869
Hfo_wOFe+        1.489e-006       0.036  1.489e-006      -5.827
Hfo_wOMn+        8.243e-007       0.020  8.243e-007      -6.084
Hfo_wOCa+        2.994e-007       0.007  2.994e-007      -6.524
Hfo_wOMg+        2.061e-007       0.005  2.061e-007      -6.686
Hfo_wO-          1.700e-007       0.004  1.700e-007      -6.770
Hfo_wOFeOH       4.286e-008       0.001  4.286e-008      -7.368
Hfo_wH2AsO3      4.914e-010       0.000  4.915e-010      -9.309
Hfo_wOHSO4-2     6.672e-012       0.000  6.672e-012     -11.176
Hfo_wSO4-        6.097e-012       0.000  6.097e-012     -11.215
Hfo_wOBa+        3.424e-012       0.000  3.424e-012     -11.465
Hfo_wOHAsO4-3    2.675e-018       0.000  2.675e-018     -17.573
Hfo_wHAsO4-      1.991e-019       0.000  1.991e-019     -18.701



Hfo_wH2AsO4      1.174e-020       0.000  1.174e-020     -19.930

Mno           
-6.260e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.851e-030       0.000  5.851e-030     -29.233
Mno_O3Ca         3.631e-031       0.000  3.631e-031     -30.440
Mno_O3-2         3.435e-031       0.000  3.435e-031     -30.464
Mno_O3HMn+       7.514e-032       0.000  7.514e-032     -31.124
Mno_O3H-         1.106e-032       0.000  1.106e-032     -31.956
Mno_O3Na-        7.257e-033       0.000  7.257e-033     -32.139
Mno_O3Mg         5.344e-033       0.000  5.344e-033     -32.272
Mno_O3HCa+       4.068e-033       0.000  4.068e-033     -32.391
Mno_O3Ba         1.954e-033       0.000  1.954e-033     -32.709
Mno_O3HMg+       4.054e-035       0.000  4.054e-035     -34.392
Mno_O3HBa+       3.916e-035       0.000  3.916e-035     -34.407
Mno_O3HNa        2.180e-035       0.000  2.180e-035     -34.662
Mno_O3H2         2.673e-037       0.000  2.673e-037     -36.573
Mno_O3H3+        1.729e-042       0.000  1.729e-042     -41.762
Mno_O3H3Cl       4.297e-045       0.000  4.297e-045     -44.367

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.997e-008  6.997e-008
Ba               5.530e-007  5.530e-007
C                1.008e-002  1.008e-002
Ca               2.165e-003  2.165e-003
Cl               9.873e-005  9.873e-005
Fe               5.847e-005  5.847e-005
K                1.893e-005  1.893e-005
Mg               8.305e-005  8.305e-005
Mn               3.684e-005  3.684e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.029      Charge balance
                                       pe  =  -4.060      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.097e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.198e-003
                       Total CO2 (mol/kg)  =  5.979e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.709e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.78
                               Iterations  =  44
                                  Total H  = 1.110325e+002
                                  Total O  = 5.552241e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.170e-007  1.070e-007    -6.932    -6.970    -0.038
   H+                    1.012e-007  9.350e-008    -6.995    -7.029    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.997e-008
   AsS(OH)(HS)-          6.983e-008  6.390e-008    -7.156    -7.194    -0.038



   H3AsO3                1.411e-010  1.413e-010    -9.850    -9.850     0.001
   H2AsO3-               1.169e-012  1.070e-012   -11.932   -11.971    -0.038
   H4AsO3+               7.154e-018  6.547e-018   -17.145   -17.184    -0.038
   As3S4(HS)2-           3.953e-018  3.618e-018   -17.403   -17.442    -0.038
   HAsO3-2               3.256e-020  2.284e-020   -19.487   -19.641    -0.154
   AsO3-3                1.082e-028  4.874e-029   -27.966   -28.312    -0.346
As(5)           6.305e-019
   H2AsO4-               3.208e-019  2.936e-019   -18.494   -18.532    -0.038
   HAsO4-2               3.097e-019  2.173e-019   -18.509   -18.663    -0.154
   AsO4-3                1.155e-023  5.202e-024   -22.937   -23.284    -0.346
   H3AsO4                5.468e-024  5.477e-024   -23.262   -23.261     0.001
Ba              5.530e-007
   Ba+2                  5.348e-007  3.752e-007    -6.272    -6.426    -0.154
   BaHCO3+               1.771e-008  1.621e-008    -7.752    -7.790    -0.038
   BaCO3                 4.375e-010  4.382e-010    -9.359    -9.358     0.001
   BaSO4                 1.502e-011  1.504e-011   -10.823   -10.823     0.001
   BaOH+                 1.485e-013  1.359e-013   -12.828   -12.867    -0.038
C(-4)           4.101e-003
   CH4                   4.101e-003  4.108e-003    -2.387    -2.386     0.001
C(4)            5.979e-003
   HCO3-                 4.912e-003  4.507e-003    -2.309    -2.346    -0.037
   CO2                   9.461e-004  9.476e-004    -3.024    -3.023     0.001
   CaHCO3+               9.204e-005  8.423e-005    -4.036    -4.075    -0.038
   MnHCO3+               7.909e-006  7.238e-006    -5.102    -5.140    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.841e-006  4.431e-006    -5.315    -5.354    -0.038
   MgHCO3+               3.268e-006  2.991e-006    -5.486    -5.524    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.188e-006  2.261e-006    -5.496    -5.646    -0.149
   FeCO3                 5.323e-007  5.331e-007    -6.274    -6.273     0.001
   NaHCO3                5.043e-007  5.051e-007    -6.297    -6.297     0.001
   MgCO3                 1.221e-007  1.223e-007    -6.913    -6.912     0.001
   BaHCO3+               1.771e-008  1.621e-008    -7.752    -7.790    -0.038
   NaCO3-                9.167e-009  8.390e-009    -8.038    -8.076    -0.038
   BaCO3                 4.375e-010  4.382e-010    -9.359    -9.358     0.001
Ca              2.165e-003
   Ca+2                  2.068e-003  1.465e-003    -2.684    -2.834    -0.150
   CaHCO3+               9.204e-005  8.423e-005    -4.036    -4.075    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.335e-008  2.339e-008    -7.632    -7.631     0.001
   CaOH+                 2.841e-009  2.600e-009    -8.546    -8.585    -0.038
   CaHSO4+               1.400e-014  1.281e-014   -13.854   -13.892    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.024e-005    -4.006    -4.045    -0.039
   MnCl+                 7.238e-009  6.624e-009    -8.140    -8.179    -0.038
   FeCl+                 1.338e-009  1.225e-009    -8.874    -8.912    -0.038
   MnCl2                 2.605e-013  2.609e-013   -12.584   -12.583     0.001
   MnCl3-                7.086e-018  6.486e-018   -17.150   -17.188    -0.038
   FeCl+2                3.176e-025  2.228e-025   -24.498   -24.652    -0.154
   FeCl2+                9.814e-029  8.982e-029   -28.008   -28.047    -0.038
   FeCl3                 8.092e-034  8.105e-034   -33.092   -33.091     0.001
Fe(2)           5.847e-005
   Fe(HS)2               3.874e-005  3.880e-005    -4.412    -4.411     0.001
   Fe+2                  1.401e-005  9.831e-006    -4.853    -5.007    -0.154
   FeHCO3+               4.841e-006  4.431e-006    -5.315    -5.354    -0.038
   FeCO3                 5.323e-007  5.331e-007    -6.274    -6.273     0.001
   Fe(HS)3-              3.073e-007  2.812e-007    -6.513    -6.551    -0.038
   FeOH+                 3.632e-008  3.324e-008    -7.440    -7.478    -0.038
   FeCl+                 1.338e-009  1.225e-009    -8.874    -8.912    -0.038
   FeSO4                 1.396e-010  1.399e-010    -9.855    -9.854     0.001
   Fe(OH)2               3.021e-012  3.026e-012   -11.520   -11.519     0.001
   Fe(OH)3-              1.313e-015  1.202e-015   -14.882   -14.920    -0.038
   FeHSO4+               9.392e-017  8.596e-017   -16.027   -16.066    -0.038
Fe(3)           4.963e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.184e-014  1.999e-014   -13.661   -13.699    -0.038
   Fe(OH)4-              2.934e-016  2.685e-016   -15.532   -15.571    -0.038



   FeOH+2                8.047e-018  5.645e-018   -17.094   -17.248    -0.154
   Fe+3                  1.815e-022  8.176e-023   -21.741   -22.087    -0.346
   FeCl+2                3.176e-025  2.228e-025   -24.498   -24.652    -0.154
   FeSO4+                7.838e-026  7.173e-026   -25.106   -25.144    -0.038
   FeCl2+                9.814e-029  8.982e-029   -28.008   -28.047    -0.038
   Fe(SO4)2-             1.372e-031  1.256e-031   -30.863   -30.901    -0.038
   FeHSO4+2              2.560e-032  1.796e-032   -31.592   -31.746    -0.154
   Fe2(OH)2+4            3.541e-033  8.577e-034   -32.451   -33.067    -0.616
   FeCl3                 8.092e-034  8.105e-034   -33.092   -33.091     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.484   -44.446    -0.962
H(0)            1.629e-009
   H2                    8.146e-010  8.159e-010    -9.089    -9.088     0.001
K               1.893e-005
   K+                    1.893e-005  1.730e-005    -4.723    -4.762    -0.039
   KSO4-                 1.063e-011  9.726e-012   -10.974   -11.012    -0.038
Mg              8.305e-005
   Mg+2                  7.966e-005  5.671e-005    -4.099    -4.246    -0.148
   MgHCO3+               3.268e-006  2.991e-006    -5.486    -5.524    -0.038
   MgCO3                 1.221e-007  1.223e-007    -6.913    -6.912     0.001
   MgOH+                 2.406e-009  2.202e-009    -8.619    -8.657    -0.038
   MgSO4                 1.062e-009  1.064e-009    -8.974    -8.973     0.001
Mn(2)           3.684e-005
   Mn+2                  2.569e-005  1.802e-005    -4.590    -4.744    -0.154
   MnHCO3+               7.909e-006  7.238e-006    -5.102    -5.140    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.238e-009  6.624e-009    -8.140    -8.179    -0.038
   MnOH+                 5.412e-009  4.953e-009    -8.267    -8.305    -0.038
   MnSO4                 2.560e-010  2.564e-010    -9.592    -9.591     0.001
   MnCl2                 2.605e-013  2.609e-013   -12.584   -12.583     0.001
   MnCl3-                7.086e-018  6.486e-018   -17.150   -17.188    -0.038
   Mn(OH)3-              3.816e-019  3.492e-019   -18.418   -18.457    -0.038
Mn(3)           1.077e-034
   Mn+3                  1.077e-034  4.850e-035   -33.968   -34.314    -0.346
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.037   -83.191    -0.154
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.597   -96.635    -0.038
Na              2.181e-004
   Na+                   2.176e-004  1.993e-004    -3.662    -3.700    -0.038
   NaHCO3                5.043e-007  5.051e-007    -6.297    -6.297     0.001
   NaCO3-                9.167e-009  8.390e-009    -8.038    -8.076    -0.038
   NaSO4-                8.732e-011  7.992e-011   -10.059   -10.097    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.204   -74.203     0.001
S(-2)           2.081e-004
   HS-                   7.272e-005  6.655e-005    -4.138    -4.177    -0.038
   H2S                   5.431e-005  5.440e-005    -4.265    -4.264     0.001
   Fe(HS)2               3.874e-005  3.880e-005    -4.412    -4.411     0.001
   Fe(HS)3-              3.073e-007  2.812e-007    -6.513    -6.551    -0.038
   S5-2                  2.433e-007  1.809e-007    -6.614    -6.743    -0.129
   S4-2                  1.438e-007  1.055e-007    -6.842    -6.977    -0.134
   S6-2                  1.245e-007  9.362e-008    -6.905    -7.029    -0.124
   AsS(OH)(HS)-          6.983e-008  6.390e-008    -7.156    -7.194    -0.038
   S-2                   1.225e-010  8.597e-011    -9.912   -10.066    -0.154
   S3-2                  5.139e-011  3.718e-011   -10.289   -10.430    -0.141
   S2-2                  2.950e-012  2.110e-012   -11.530   -11.676    -0.145
   As3S4(HS)2-           3.953e-018  3.618e-018   -17.403   -17.442    -0.038
S(6)            1.382e-007
   SO4-2                 1.133e-007  8.001e-008    -6.946    -7.097    -0.151
   CaSO4                 2.335e-008  2.339e-008    -7.632    -7.631     0.001
   MgSO4                 1.062e-009  1.064e-009    -8.974    -8.973     0.001
   MnSO4                 2.560e-010  2.564e-010    -9.592    -9.591     0.001
   FeSO4                 1.396e-010  1.399e-010    -9.855    -9.854     0.001
   NaSO4-                8.732e-011  7.992e-011   -10.059   -10.097    -0.038
   BaSO4                 1.502e-011  1.504e-011   -10.823   -10.823     0.001
   KSO4-                 1.063e-011  9.726e-012   -10.974   -11.012    -0.038
   HSO4-                 7.947e-013  7.273e-013   -12.100   -12.138    -0.038



   CaHSO4+               1.400e-014  1.281e-014   -13.854   -13.892    -0.038
   FeHSO4+               9.392e-017  8.596e-017   -16.027   -16.066    -0.038
   FeSO4+                7.838e-026  7.173e-026   -25.106   -25.144    -0.038
   Fe(SO4)2-             1.372e-031  1.256e-031   -30.863   -30.901    -0.038
   FeHSO4+2              2.560e-032  1.796e-032   -31.592   -31.746    -0.154

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.57   -9.93   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.32  -19.70   -1.38  As2O3
Artinite         -9.68   -0.08    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.75  -46.52    8.23  As2O5
As2S3(am)        -8.42  -53.32  -44.90  As2S3
As_native        -6.23  -18.76  -12.53  As
Ba3(AsO4)2      -15.73  -65.84  -50.11  Ba3(AsO4)2
Barite           -3.55  -13.52   -9.97  BaSO4
Birnessite      -28.35   15.25   43.60  MnO2
Bixbyite        -25.84  -26.45   -0.61  Mn2O3
Brucite          -7.03    9.81   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.17  -55.07  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.47   -2.39   -2.86  CH4
Claudetite      -18.36  -19.70   -1.34  As2O3
CO2(g)           -1.56   -3.02   -1.47  CO2
Dolomite         -1.28  -18.37  -17.09  CaMg(CO3)2
Dolomite(d)      -1.83  -18.37  -16.54  CaMg(CO3)2
Epsomite         -9.20  -11.34   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.26  -37.77  -45.03  Fe3S4
Gypsum           -5.35   -9.93   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.15   33.88   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.19  -38.16  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.99  -29.76   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.63  -43.46   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.83  -43.04   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.70  -41.98   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.92  -45.31   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.86   -9.89   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.06   12.28   25.34  MnOOH
Melanterite      -9.90  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.38  -14.50   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.21  -89.92   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.09  -60.80  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.54  -12.83    2.71  MnCl2:4H2O
MnS(Green)       -5.69   -1.89    3.80  MnS
MnSO4           -14.51  -11.84    2.67  MnSO4
Nahcolite        -5.50   -6.05   -0.55  NaHCO3
Natron          -11.74  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.27   -9.89   -5.62  MgCO3:3H2O
Nsutite         -27.31   15.25   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -7.02  -53.32  -46.30  As2S3



Portlandite     -11.58   11.22   22.80  Ca(OH)2
Pyrite           11.06   -7.42  -18.48  FeS2
Pyrochroite      -5.89    9.31   15.20  Mn(OH)2
Pyrolusite      -26.13   15.25   41.38  MnO2
Realgar          -4.08  -24.02  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.12  -45.37  -20.25  FeAsO4:2H2O
Siderite          0.24  -10.65  -10.89  FeCO3
Siderite(d)(3)   -0.20  -10.65  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.32  -14.50   -0.18  Na2SO4
Thermonatrite   -13.17  -13.05    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.51  -12.07   -8.56  BaCO3

Reaction step 50.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.37   15.23   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.794e-002 -2.057e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.058e-003 -6.153e-005
Manganite          -13.08   12.26   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.300e-003  2.300e-003
Siderite(d)(3)      -0.18  -10.63  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.52  -12.08   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.922e-005  Surface charge, eq

Hfo_s         
 1.029e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.233e-007       0.606  6.233e-007      -6.205
Hfo_sOMn+        3.379e-007       0.328  3.379e-007      -6.471
Hfo_sOFe+        5.454e-008       0.053  5.454e-008      -7.263
Hfo_sOH2+        8.457e-009       0.008  8.457e-009      -8.073
Hfo_sOH          4.482e-009       0.004  4.482e-009      -8.349
Hfo_sOHBa+2      4.834e-010       0.000  4.834e-010      -9.316
Hfo_sO-          5.442e-011       0.000  5.442e-011     -10.264



Hfo           
 2.922e-005  Surface charge, eq

Hfo_w         
 4.117e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.496e-005       0.606  2.496e-005      -4.603
Hfo_wOH          1.323e-005       0.321  1.323e-005      -4.878
Hfo_wOFe+        1.502e-006       0.036  1.502e-006      -5.823
Hfo_wOMn+        7.922e-007       0.019  7.923e-007      -6.101
Hfo_wOCa+        2.878e-007       0.007  2.878e-007      -6.541
Hfo_wOMg+        1.942e-007       0.005  1.942e-007      -6.712
Hfo_wO-          1.606e-007       0.004  1.606e-007      -6.794
Hfo_wOFeOH       4.178e-008       0.001  4.178e-008      -7.379
Hfo_wH2AsO3      4.873e-010       0.000  4.873e-010      -9.312
Hfo_wOHSO4-2     6.329e-012       0.000  6.329e-012     -11.199
Hfo_wSO4-        5.986e-012       0.000  5.986e-012     -11.223
Hfo_wOBa+        3.226e-012       0.000  3.226e-012     -11.491
Hfo_wOHAsO4-3    2.409e-018       0.000  2.409e-018     -17.618
Hfo_wHAsO4-      1.920e-019       0.000  1.920e-019     -18.717
Hfo_wH2AsO4      1.172e-020       0.000  1.172e-020     -19.931

Mno           
-2.173e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.078e-028       0.000  2.078e-028     -27.682
Mno_O3Ca         1.290e-029       0.000  1.290e-029     -28.890
Mno_O3-2         1.200e-029       0.000  1.200e-029     -28.921
Mno_O3HMn+       2.762e-030       0.000  2.762e-030     -29.559
Mno_O3H-         3.997e-031       0.000  3.997e-031     -30.398
Mno_O3Na-        2.533e-031       0.000  2.533e-031     -30.596
Mno_O3Mg         1.861e-031       0.000  1.861e-031     -30.730
Mno_O3HCa+       1.495e-031       0.000  1.495e-031     -30.825
Mno_O3Ba         6.803e-032       0.000  6.803e-032     -31.167
Mno_O3HMg+       1.461e-033       0.000  1.461e-033     -32.835
Mno_O3HBa+       1.411e-033       0.000  1.411e-033     -32.850
Mno_O3HNa        7.873e-034       0.000  7.873e-034     -33.104
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.694e-041       0.000  6.695e-041     -40.174
Mno_O3H3Cl       1.663e-043       0.000  1.663e-043     -42.779

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.997e-008  6.997e-008
Ba               5.530e-007  5.530e-007
C                1.032e-002  1.032e-002
Ca               2.210e-003  2.209e-003
Cl               9.873e-005  9.873e-005
Fe               6.056e-005  6.056e-005
K                1.893e-005  1.893e-005
Mg               8.306e-005  8.306e-005
Mn               3.763e-005  3.763e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.014      Charge balance
                                       pe  =  -4.044      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  7.228e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.292e-003
                       Total CO2 (mol/kg)  =  6.124e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.712e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.72
                               Iterations  =  39
                                  Total H  = 1.110329e+002
                                  Total O  = 5.552275e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.131e-007  1.034e-007    -6.947    -6.985    -0.039
   H+                    1.048e-007  9.676e-008    -6.980    -7.014    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.997e-008
   AsS(OH)(HS)-          6.983e-008  6.386e-008    -7.156    -7.195    -0.039
   H3AsO3                1.430e-010  1.433e-010    -9.845    -9.844     0.001
   H2AsO3-               1.146e-012  1.048e-012   -11.941   -11.980    -0.039
   H4AsO3+               7.511e-018  6.869e-018   -17.124   -17.163    -0.039
   As3S4(HS)2-           4.229e-018  3.867e-018   -17.374   -17.413    -0.039
   HAsO3-2               3.090e-020  2.161e-020   -19.510   -19.665    -0.155
   AsO3-3                9.959e-029  4.457e-029   -28.002   -28.351    -0.349
As(5)           6.126e-019
   H2AsO4-               3.166e-019  2.896e-019   -18.499   -18.538    -0.039
   HAsO4-2               2.960e-019  2.070e-019   -18.529   -18.684    -0.155
   AsO4-3                1.070e-023  4.790e-024   -22.970   -23.320    -0.349
   H3AsO4                5.581e-024  5.591e-024   -23.253   -23.253     0.001
Ba              5.530e-007
   Ba+2                  5.346e-007  3.739e-007    -6.272    -6.427    -0.155
   BaHCO3+               1.798e-008  1.644e-008    -7.745    -7.784    -0.039
   BaCO3                 4.287e-010  4.294e-010    -9.368    -9.367     0.001
   BaSO4                 1.452e-011  1.454e-011   -10.838   -10.837     0.001
   BaOH+                 1.431e-013  1.309e-013   -12.844   -12.883    -0.039
C(-4)           4.201e-003
   CH4                   4.201e-003  4.208e-003    -2.377    -2.376     0.001
C(4)            6.124e-003
   HCO3-                 5.002e-003  4.587e-003    -2.301    -2.338    -0.038
   CO2                   9.965e-004  9.982e-004    -3.002    -3.001     0.001
   CaHCO3+               9.533e-005  8.718e-005    -4.021    -4.060    -0.039
   MnHCO3+               8.192e-006  7.492e-006    -5.087    -5.125    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               5.263e-006  4.813e-006    -5.279    -5.318    -0.039
   MgHCO3+               3.318e-006  3.034e-006    -5.479    -5.518    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.144e-006  2.223e-006    -5.503    -5.653    -0.151
   FeCO3                 5.587e-007  5.596e-007    -6.253    -6.252     0.001
   NaHCO3                5.128e-007  5.137e-007    -6.290    -6.289     0.001
   MgCO3                 1.197e-007  1.199e-007    -6.922    -6.921     0.001
   BaHCO3+               1.798e-008  1.644e-008    -7.745    -7.784    -0.039
   NaCO3-                9.015e-009  8.244e-009    -8.045    -8.084    -0.039
   BaCO3                 4.287e-010  4.294e-010    -9.368    -9.367     0.001
Ca              2.210e-003
   Ca+2                  2.109e-003  1.490e-003    -2.676    -2.827    -0.151
   CaHCO3+               9.533e-005  8.718e-005    -4.021    -4.060    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.303e-008  2.307e-008    -7.638    -7.637     0.001
   CaOH+                 2.794e-009  2.555e-009    -8.554    -8.593    -0.039
   CaHSO4+               1.430e-014  1.308e-014   -13.845   -13.884    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.017e-005    -4.006    -4.045    -0.039
   MnCl+                 7.361e-009  6.731e-009    -8.133    -8.172    -0.039



   FeCl+                 1.428e-009  1.306e-009    -8.845    -8.884    -0.039
   MnCl2                 2.645e-013  2.650e-013   -12.578   -12.577     0.001
   MnCl3-                7.195e-018  6.580e-018   -17.143   -17.182    -0.039
   FeCl+2                3.529e-025  2.468e-025   -24.452   -24.608    -0.155
   FeCl2+                1.087e-028  9.942e-029   -27.964   -28.003    -0.039
   FeCl3                 8.950e-034  8.965e-034   -33.048   -33.047     0.001
Fe(2)           6.056e-005
   Fe(HS)2               3.939e-005  3.945e-005    -4.405    -4.404     0.001
   Fe+2                  1.500e-005  1.049e-005    -4.824    -4.979    -0.155
   FeHCO3+               5.263e-006  4.813e-006    -5.279    -5.318    -0.039
   FeCO3                 5.587e-007  5.596e-007    -6.253    -6.252     0.001
   Fe(HS)3-              3.051e-007  2.790e-007    -6.516    -6.554    -0.039
   FeOH+                 3.749e-008  3.429e-008    -7.426    -7.465    -0.039
   FeCl+                 1.428e-009  1.306e-009    -8.845    -8.884    -0.039
   FeSO4                 1.445e-010  1.448e-010    -9.840    -9.839     0.001
   Fe(OH)2               3.010e-012  3.015e-012   -11.521   -11.521     0.001
   Fe(OH)3-              1.266e-015  1.157e-015   -14.898   -14.937    -0.039
   FeHSO4+               1.007e-016  9.209e-017   -15.997   -16.036    -0.039
Fe(3)           5.040e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.262e-014  2.069e-014   -13.645   -13.684    -0.039
   Fe(OH)4-              2.837e-016  2.595e-016   -15.547   -15.586    -0.039
   FeOH+2                8.645e-018  6.047e-018   -17.063   -17.218    -0.155
   Fe+3                  2.026e-022  9.065e-023   -21.693   -22.043    -0.349
   FeCl+2                3.529e-025  2.468e-025   -24.452   -24.608    -0.155
   FeSO4+                8.432e-026  7.711e-026   -25.074   -25.113    -0.039
   FeCl2+                1.087e-028  9.942e-029   -27.964   -28.003    -0.039
   Fe(SO4)2-             1.431e-031  1.309e-031   -30.844   -30.883    -0.039
   FeHSO4+2              2.856e-032  1.998e-032   -31.544   -31.699    -0.155
   Fe2(OH)2+4            4.111e-033  9.842e-034   -32.386   -33.007    -0.621
   FeCl3                 8.950e-034  8.965e-034   -33.048   -33.047     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.401   -44.371    -0.970
H(0)            1.618e-009
   H2                    8.089e-010  8.102e-010    -9.092    -9.091     0.001
K               1.893e-005
   K+                    1.893e-005  1.729e-005    -4.723    -4.762    -0.039
   KSO4-                 1.030e-011  9.424e-012   -10.987   -11.026    -0.039
Mg              8.306e-005
   Mg+2                  7.962e-005  5.654e-005    -4.099    -4.248    -0.149
   MgHCO3+               3.318e-006  3.034e-006    -5.479    -5.518    -0.039
   MgCO3                 1.197e-007  1.199e-007    -6.922    -6.921     0.001
   MgOH+                 2.319e-009  2.121e-009    -8.635    -8.673    -0.039
   MgSO4                 1.027e-009  1.028e-009    -8.989    -8.988     0.001
Mn(2)           3.763e-005
   Mn+2                  2.620e-005  1.832e-005    -4.582    -4.737    -0.155
   MnHCO3+               8.192e-006  7.492e-006    -5.087    -5.125    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.361e-009  6.731e-009    -8.133    -8.172    -0.039
   MnOH+                 5.321e-009  4.867e-009    -8.274    -8.313    -0.039
   MnSO4                 2.524e-010  2.528e-010    -9.598    -9.597     0.001
   MnCl2                 2.645e-013  2.650e-013   -12.578   -12.577     0.001
   MnCl3-                7.195e-018  6.580e-018   -17.143   -17.182    -0.039
   Mn(OH)3-              3.503e-019  3.203e-019   -18.456   -18.494    -0.039
Mn(3)           1.145e-034
   Mn+3                  1.145e-034  5.122e-035   -33.941   -34.291    -0.349
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.082   -83.237    -0.155
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.626   -96.665    -0.039
Na              2.181e-004
   Na+                   2.176e-004  1.991e-004    -3.662    -3.701    -0.038
   NaHCO3                5.128e-007  5.137e-007    -6.290    -6.289     0.001
   NaCO3-                9.015e-009  8.244e-009    -8.045    -8.084    -0.039
   NaSO4-                8.468e-011  7.744e-011   -10.072   -10.111    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.198   -74.197     0.001
S(-2)           2.081e-004



   HS-                   7.102e-005  6.495e-005    -4.149    -4.187    -0.039
   H2S                   5.486e-005  5.495e-005    -4.261    -4.260     0.001
   Fe(HS)2               3.939e-005  3.945e-005    -4.405    -4.404     0.001
   Fe(HS)3-              3.051e-007  2.790e-007    -6.516    -6.554    -0.039
   S5-2                  2.299e-007  1.706e-007    -6.638    -6.768    -0.130
   S4-2                  1.359e-007  9.951e-008    -6.867    -7.002    -0.135
   S6-2                  1.176e-007  8.828e-008    -6.930    -7.054    -0.125
   AsS(OH)(HS)-          6.983e-008  6.386e-008    -7.156    -7.195    -0.039
   S-2                   1.159e-010  8.107e-011    -9.936   -10.091    -0.155
   S3-2                  4.858e-011  3.506e-011   -10.314   -10.455    -0.142
   S2-2                  2.789e-012  1.990e-012   -11.555   -11.701    -0.147
   As3S4(HS)2-           4.229e-018  3.867e-018   -17.374   -17.413    -0.039
S(6)            1.347e-007
   SO4-2                 1.102e-007  7.759e-008    -6.958    -7.110    -0.152
   CaSO4                 2.303e-008  2.307e-008    -7.638    -7.637     0.001
   MgSO4                 1.027e-009  1.028e-009    -8.989    -8.988     0.001
   MnSO4                 2.524e-010  2.528e-010    -9.598    -9.597     0.001
   FeSO4                 1.445e-010  1.448e-010    -9.840    -9.839     0.001
   NaSO4-                8.468e-011  7.744e-011   -10.072   -10.111    -0.039
   BaSO4                 1.452e-011  1.454e-011   -10.838   -10.837     0.001
   KSO4-                 1.030e-011  9.424e-012   -10.987   -11.026    -0.039
   HSO4-                 7.981e-013  7.299e-013   -12.098   -12.137    -0.039
   CaHSO4+               1.430e-014  1.308e-014   -13.845   -13.884    -0.039
   FeHSO4+               1.007e-016  9.209e-017   -15.997   -16.036    -0.039
   FeSO4+                8.432e-026  7.711e-026   -25.074   -25.113    -0.039
   Fe(SO4)2-             1.431e-031  1.309e-031   -30.844   -30.883    -0.039
   FeHSO4+2              2.856e-032  1.998e-032   -31.544   -31.699    -0.155

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.58   -9.94   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.31  -19.69   -1.38  As2O3
Artinite         -9.72   -0.12    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.73  -46.50    8.23  As2O5
As2S3(am)        -8.39  -53.29  -44.90  As2S3
As_native        -6.22  -18.76  -12.53  As
Ba3(AsO4)2      -15.81  -65.92  -50.11  Ba3(AsO4)2
Barite           -3.57  -13.54   -9.97  BaSO4
Birnessite      -28.37   15.23   43.60  MnO2
Bixbyite        -25.88  -26.50   -0.61  Mn2O3
Brucite          -7.06    9.78   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.22  -55.12  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.48   -2.38   -2.86  CH4
Claudetite      -18.35  -19.69   -1.34  As2O3
CO2(g)           -1.53   -3.00   -1.47  CO2
Dolomite         -1.29  -18.38  -17.09  CaMg(CO3)2
Dolomite(d)      -1.84  -18.38  -16.54  CaMg(CO3)2
Epsomite         -9.22  -11.36   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.28  -37.76  -45.03  Fe3S4
Gypsum           -5.36   -9.94   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.21   33.82   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.21  -38.18  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.06  -29.82   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.61  -43.44   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.82  -43.03   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.68  -41.96   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.89  -45.28   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.87   -9.90   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.08   12.26   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.40  -14.51   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.20  -89.91   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.14  -60.85  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.54  -12.83    2.71  MnCl2:4H2O
MnS(Green)       -5.71   -1.91    3.80  MnS
MnSO4           -14.52  -11.85    2.67  MnSO4
Nahcolite        -5.49   -6.04   -0.55  NaHCO3
Natron          -11.74  -13.06   -1.31  Na2CO3:10H2O
Nesquehonite     -4.28   -9.90   -5.62  MgCO3:3H2O
Nsutite         -27.33   15.23   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -6.99  -53.29  -46.30  As2S3
Portlandite     -11.60   11.20   22.80  Ca(OH)2
Pyrite           11.07   -7.41  -18.48  FeS2
Pyrochroite      -5.91    9.29   15.20  Mn(OH)2
Pyrolusite      -26.15   15.23   41.38  MnO2
Realgar          -4.07  -24.02  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.11  -45.36  -20.25  FeAsO4:2H2O
Siderite          0.26  -10.63  -10.89  FeCO3
Siderite(d)(3)   -0.18  -10.63  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.33  -14.51   -0.18  Na2SO4
Thermonatrite   -13.18  -13.05    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.52  -12.08   -8.56  BaCO3

Reaction step 51.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.020e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.39   15.21   43.60   2.335e-003           0 -2.335e-003
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.790e-002 -2.101e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.056e-003 -6.365e-005
Manganite          -13.10   12.24   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.299e-003  2.299e-003
Siderite(d)(3)      -0.16  -10.61  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.53  -12.09   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.949e-005  Surface charge, eq

Hfo_s         
 1.028e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.289e-007       0.612  6.289e-007      -6.201
Hfo_sOMn+        3.298e-007       0.321  3.298e-007      -6.482
Hfo_sOFe+        5.578e-008       0.054  5.579e-008      -7.253
Hfo_sOH2+        8.679e-009       0.008  8.679e-009      -8.062
Hfo_sOH          4.450e-009       0.004  4.450e-009      -8.352
Hfo_sOHBa+2      4.783e-010       0.000  4.783e-010      -9.320
Hfo_sO-          5.227e-011       0.000  5.227e-011     -10.282

Hfo           
 2.949e-005  Surface charge, eq

Hfo_w         
 4.113e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.525e-005       0.614  2.525e-005      -4.598
Hfo_wOH          1.295e-005       0.315  1.295e-005      -4.888
Hfo_wOFe+        1.515e-006       0.037  1.515e-006      -5.820
Hfo_wOMn+        7.622e-007       0.019  7.623e-007      -6.118
Hfo_wOCa+        2.769e-007       0.007  2.769e-007      -6.558
Hfo_wOMg+        1.833e-007       0.004  1.833e-007      -6.737
Hfo_wO-          1.521e-007       0.004  1.521e-007      -6.818
Hfo_wOFeOH       4.075e-008       0.001  4.075e-008      -7.390
Hfo_wH2AsO3      4.834e-010       0.000  4.834e-010      -9.316
Hfo_wOHSO4-2     6.009e-012       0.000  6.009e-012     -11.221
Hfo_wSO4-        5.875e-012       0.000  5.875e-012     -11.231
Hfo_wOBa+        3.044e-012       0.000  3.044e-012     -11.517
Hfo_wOHAsO4-3    2.178e-018       0.000  2.178e-018     -17.662
Hfo_wHAsO4-      1.855e-019       0.000  1.855e-019     -18.732
Hfo_wH2AsO4      1.171e-020       0.000  1.171e-020     -19.931

Mno           
-5.508e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.386e-025       0.000  5.386e-025     -24.269
Mno_O3Ca         3.342e-026       0.000  3.342e-026     -25.476
Mno_O3-2         3.059e-026       0.000  3.059e-026     -25.514
Mno_O3HMn+       7.400e-027       0.000  7.400e-027     -26.131
Mno_O3H-         1.054e-027       0.000  1.054e-027     -26.977
Mno_O3Na-        6.454e-028       0.000  6.454e-028     -27.190
Mno_O3Mg         4.730e-028       0.000  4.730e-028     -27.325
Mno_O3HCa+       4.006e-028       0.000  4.006e-028     -27.397



Mno_O3Ba         1.729e-028       0.000  1.729e-028     -27.762
Mno_O3HMg+       3.840e-030       0.000  3.840e-030     -29.416
Mno_O3HBa+       3.707e-030       0.000  3.707e-030     -29.431
Mno_O3HNa        2.074e-030       0.000  2.074e-030     -29.683
Mno_O3H2         2.725e-032       0.000  2.725e-032     -31.565
Mno_O3H3+        1.885e-037       0.000  1.885e-037     -36.725
Mno_O3H3Cl       4.679e-040       0.000  4.679e-040     -39.330

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.998e-008  6.998e-008
Ba               5.530e-007  5.530e-007
C                1.057e-002  1.057e-002
Ca               2.253e-003  2.253e-003
Cl               9.873e-005  9.873e-005
Fe               6.266e-005  6.266e-005
K                1.893e-005  1.893e-005
Mg               8.307e-005  8.307e-005
Mn               3.842e-005  3.841e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.000      Charge balance
                                       pe  =  -4.028      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.357e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.385e-003
                       Total CO2 (mol/kg)  =  6.268e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.714e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.65
                               Iterations  =  46
                                  Total H  = 1.110333e+002
                                  Total O  = 5.552309e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.095e-007  1.001e-007    -6.961    -7.000    -0.039
   H+                    1.084e-007  1.000e-007    -6.965    -7.000    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.998e-008
   AsS(OH)(HS)-          6.983e-008  6.382e-008    -7.156    -7.195    -0.039
   H3AsO3                1.450e-010  1.452e-010    -9.839    -9.838     0.001
   H2AsO3-               1.125e-012  1.028e-012   -11.949   -11.988    -0.039
   H4AsO3+               7.875e-018  7.197e-018   -17.104   -17.143    -0.039
   As3S4(HS)2-           4.513e-018  4.124e-018   -17.346   -17.385    -0.039
   HAsO3-2               2.939e-020  2.050e-020   -19.532   -19.688    -0.156
   AsO3-3                9.198e-029  4.090e-029   -28.036   -28.388    -0.352
As(5)           5.962e-019
   H2AsO4-               3.128e-019  2.858e-019   -18.505   -18.544    -0.039
   HAsO4-2               2.834e-019  1.977e-019   -18.548   -18.704    -0.156
   AsO4-3                9.952e-024  4.425e-024   -23.002   -23.354    -0.352
   H3AsO4                5.695e-024  5.705e-024   -23.244   -23.244     0.001
Ba              5.530e-007
   Ba+2                  5.343e-007  3.727e-007    -6.272    -6.429    -0.156
   BaHCO3+               1.824e-008  1.667e-008    -7.739    -7.778    -0.039
   BaCO3                 4.205e-010  4.212e-010    -9.376    -9.376     0.001
   BaSO4                 1.404e-011  1.406e-011   -10.853   -10.852     0.001
   BaOH+                 1.381e-013  1.262e-013   -12.860   -12.899    -0.039



C(-4)           4.301e-003
   CH4                   4.301e-003  4.308e-003    -2.366    -2.366     0.001
C(4)            6.268e-003
   HCO3-                 5.091e-003  4.666e-003    -2.293    -2.331    -0.038
   CO2                   1.048e-003  1.050e-003    -2.980    -2.979     0.001
   CaHCO3+               9.861e-005  9.011e-005    -4.006    -4.045    -0.039
   MnHCO3+               8.474e-006  7.744e-006    -5.072    -5.111    -0.039
   FeHCO3+               5.705e-006  5.214e-006    -5.244    -5.283    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.367e-006  3.077e-006    -5.473    -5.512    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.102e-006  2.188e-006    -5.508    -5.660    -0.152
   FeCO3                 5.854e-007  5.864e-007    -6.233    -6.232     0.001
   NaHCO3                5.212e-007  5.221e-007    -6.283    -6.282     0.001
   MgCO3                 1.175e-007  1.177e-007    -6.930    -6.929     0.001
   BaHCO3+               1.824e-008  1.667e-008    -7.739    -7.778    -0.039
   NaCO3-                8.870e-009  8.106e-009    -8.052    -8.091    -0.039
   BaCO3                 4.205e-010  4.212e-010    -9.376    -9.376     0.001
Ca              2.253e-003
   Ca+2                  2.149e-003  1.514e-003    -2.668    -2.820    -0.152
   CaHCO3+               9.861e-005  9.011e-005    -4.006    -4.045    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.271e-008  2.274e-008    -7.644    -7.643     0.001
   CaOH+                 2.749e-009  2.512e-009    -8.561    -8.600    -0.039
   CaHSO4+               1.458e-014  1.333e-014   -13.836   -13.875    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.011e-005    -4.006    -4.045    -0.040
   MnCl+                 7.480e-009  6.836e-009    -8.126    -8.165    -0.039
   FeCl+                 1.521e-009  1.390e-009    -8.818    -8.857    -0.039
   MnCl2                 2.684e-013  2.689e-013   -12.571   -12.570     0.001
   MnCl3-                7.302e-018  6.673e-018   -17.137   -17.176    -0.039
   FeCl+2                3.906e-025  2.724e-025   -24.408   -24.565    -0.156
   FeCl2+                1.200e-028  1.097e-028   -27.921   -27.960    -0.039
   FeCl3                 9.864e-034  9.881e-034   -33.006   -33.005     0.001
Fe(2)           6.266e-005
   Fe(HS)2               4.001e-005  4.007e-005    -4.398    -4.397     0.001
   Fe+2                  1.602e-005  1.118e-005    -4.795    -4.952    -0.156
   FeHCO3+               5.705e-006  5.214e-006    -5.244    -5.283    -0.039
   FeCO3                 5.854e-007  5.864e-007    -6.233    -6.232     0.001
   Fe(HS)3-              3.029e-007  2.768e-007    -6.519    -6.558    -0.039
   FeOH+                 3.865e-008  3.532e-008    -7.413    -7.452    -0.039
   FeCl+                 1.521e-009  1.390e-009    -8.818    -8.857    -0.039
   FeSO4                 1.493e-010  1.496e-010    -9.826    -9.825     0.001
   Fe(OH)2               3.000e-012  3.005e-012   -11.523   -11.522     0.001
   Fe(OH)3-              1.221e-015  1.116e-015   -14.913   -14.952    -0.039
   FeHSO4+               1.076e-016  9.836e-017   -15.968   -16.007    -0.039
Fe(3)           5.117e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.340e-014  2.138e-014   -13.631   -13.670    -0.039
   Fe(OH)4-              2.747e-016  2.510e-016   -15.561   -15.600    -0.039
   FeOH+2                9.263e-018  6.461e-018   -17.033   -17.190    -0.156
   Fe+3                  2.252e-022  1.001e-022   -21.648   -21.999    -0.352
   FeCl+2                3.906e-025  2.724e-025   -24.408   -24.565    -0.156
   FeSO4+                9.043e-026  8.264e-026   -25.044   -25.083    -0.039
   FeCl2+                1.200e-028  1.097e-028   -27.921   -27.960    -0.039
   Fe(SO4)2-             1.489e-031  1.361e-031   -30.827   -30.866    -0.039
   FeHSO4+2              3.173e-032  2.213e-032   -31.499   -31.655    -0.156
   Fe2(OH)2+4            4.746e-033  1.124e-033   -32.324   -32.949    -0.626
   FeCl3                 9.864e-034  9.881e-034   -33.006   -33.005     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.322   -44.299    -0.978
H(0)            1.607e-009
   H2                    8.035e-010  8.048e-010    -9.095    -9.094     0.001
K               1.893e-005
   K+                    1.893e-005  1.727e-005    -4.723    -4.763    -0.040
   KSO4-                 9.998e-012  9.137e-012   -11.000   -11.039    -0.039
Mg              8.307e-005
   Mg+2                  7.959e-005  5.637e-005    -4.099    -4.249    -0.150



   MgHCO3+               3.367e-006  3.077e-006    -5.473    -5.512    -0.039
   MgCO3                 1.175e-007  1.177e-007    -6.930    -6.929     0.001
   MgOH+                 2.238e-009  2.046e-009    -8.650    -8.689    -0.039
   MgSO4                 9.930e-010  9.947e-010    -9.003    -9.002     0.001
Mn(2)           3.842e-005
   Mn+2                  2.670e-005  1.862e-005    -4.574    -4.730    -0.156
   MnHCO3+               8.474e-006  7.744e-006    -5.072    -5.111    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.480e-009  6.836e-009    -8.126    -8.165    -0.039
   MnOH+                 5.235e-009  4.785e-009    -8.281    -8.320    -0.039
   MnSO4                 2.489e-010  2.493e-010    -9.604    -9.603     0.001
   MnCl2                 2.684e-013  2.689e-013   -12.571   -12.570     0.001
   MnCl3-                7.302e-018  6.673e-018   -17.137   -17.176    -0.039
   Mn(OH)3-              3.225e-019  2.947e-019   -18.491   -18.531    -0.039
Mn(3)           1.214e-034
   Mn+3                  1.214e-034  5.399e-035   -33.916   -34.268    -0.352
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.126   -83.282    -0.156
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.655   -96.694    -0.039
Na              2.181e-004
   Na+                   2.176e-004  1.990e-004    -3.662    -3.701    -0.039
   NaHCO3                5.212e-007  5.221e-007    -6.283    -6.282     0.001
   NaCO3-                8.870e-009  8.106e-009    -8.052    -8.091    -0.039
   NaSO4-                8.216e-011  7.508e-011   -10.085   -10.124    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.192   -74.192     0.001
S(-2)           2.081e-004
   HS-                   6.941e-005  6.343e-005    -4.159    -4.198    -0.039
   H2S                   5.538e-005  5.547e-005    -4.257    -4.256     0.001
   Fe(HS)2               4.001e-005  4.007e-005    -4.398    -4.397     0.001
   Fe(HS)3-              3.029e-007  2.768e-007    -6.519    -6.558    -0.039
   S5-2                  2.177e-007  1.611e-007    -6.662    -6.793    -0.131
   S4-2                  1.287e-007  9.401e-008    -6.890    -7.027    -0.136
   S6-2                  1.113e-007  8.340e-008    -6.953    -7.079    -0.125
   AsS(OH)(HS)-          6.983e-008  6.382e-008    -7.156    -7.195    -0.039
   S-2                   1.098e-010  7.659e-011    -9.959   -10.116    -0.156
   S3-2                  4.600e-011  3.313e-011   -10.337   -10.480    -0.143
   S2-2                  2.642e-012  1.880e-012   -11.578   -11.726    -0.148
   As3S4(HS)2-           4.513e-018  4.124e-018   -17.346   -17.385    -0.039
S(6)            1.314e-007
   SO4-2                 1.072e-007  7.528e-008    -6.970    -7.123    -0.153
   CaSO4                 2.271e-008  2.274e-008    -7.644    -7.643     0.001
   MgSO4                 9.930e-010  9.947e-010    -9.003    -9.002     0.001
   MnSO4                 2.489e-010  2.493e-010    -9.604    -9.603     0.001
   FeSO4                 1.493e-010  1.496e-010    -9.826    -9.825     0.001
   NaSO4-                8.216e-011  7.508e-011   -10.085   -10.124    -0.039
   BaSO4                 1.404e-011  1.406e-011   -10.853   -10.852     0.001
   KSO4-                 9.998e-012  9.137e-012   -11.000   -11.039    -0.039
   HSO4-                 8.010e-013  7.321e-013   -12.096   -12.135    -0.039
   CaHSO4+               1.458e-014  1.333e-014   -13.836   -13.875    -0.039
   FeHSO4+               1.076e-016  9.836e-017   -15.968   -16.007    -0.039
   FeSO4+                9.043e-026  8.264e-026   -25.044   -25.083    -0.039
   Fe(SO4)2-             1.489e-031  1.361e-031   -30.827   -30.866    -0.039
   FeHSO4+2              3.173e-032  2.213e-032   -31.499   -31.655    -0.156

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.58   -9.94   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.30  -19.68   -1.38  As2O3
Artinite         -9.76   -0.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.72  -46.49    8.23  As2O5
As2S3(am)        -8.37  -53.27  -44.90  As2S3
As_native        -6.22  -18.75  -12.53  As



Ba3(AsO4)2      -15.88  -65.99  -50.11  Ba3(AsO4)2
Barite           -3.58  -13.55   -9.97  BaSO4
Birnessite      -28.39   15.21   43.60  MnO2
Bixbyite        -25.93  -26.54   -0.61  Mn2O3
Brucite          -7.09    9.75   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.26  -55.17  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.49   -2.37   -2.86  CH4
Claudetite      -18.34  -19.68   -1.34  As2O3
CO2(g)           -1.51   -2.98   -1.47  CO2
Dolomite         -1.30  -18.39  -17.09  CaMg(CO3)2
Dolomite(d)      -1.85  -18.39  -16.54  CaMg(CO3)2
Epsomite         -9.23  -11.37   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.29  -37.74  -45.03  Fe3S4
Gypsum           -5.36   -9.94   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.28   33.75   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.24  -38.21  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.12  -29.89   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.80  -43.01   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.67  -41.95   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.88   -9.91   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.10   12.24   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.41  -14.53   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.19  -89.91   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.19  -60.90  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.73   -1.93    3.80  MnS
MnSO4           -14.52  -11.85    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3
Natron          -11.75  -13.06   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.91   -5.62  MgCO3:3H2O
Nsutite         -27.35   15.21   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -6.97  -53.27  -46.30  As2S3
Portlandite     -11.62   11.18   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.93    9.27   15.20  Mn(OH)2
Pyrolusite      -26.17   15.21   41.38  MnO2
Realgar          -4.06  -24.01  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.10  -45.35  -20.25  FeAsO4:2H2O
Siderite          0.28  -10.61  -10.89  FeCO3
Siderite(d)(3)   -0.16  -10.61  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.35  -14.53   -0.18  Na2SO4
Thermonatrite   -13.19  -13.06    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.53  -12.09   -8.56  BaCO3

Reaction step 52.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.040e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.41   15.20   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.786e-002 -2.143e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.054e-003 -6.579e-005
Manganite          -13.12   12.22   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.298e-003  2.298e-003
Siderite(d)(3)      -0.14  -10.59  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.54  -12.10   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.974e-005  Surface charge, eq

Hfo_s         
 1.027e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.341e-007       0.617  6.342e-007      -6.198
Hfo_sOMn+        3.221e-007       0.314  3.221e-007      -6.492
Hfo_sOFe+        5.700e-008       0.055  5.700e-008      -7.244
Hfo_sOH2+        8.896e-009       0.009  8.896e-009      -8.051
Hfo_sOH          4.418e-009       0.004  4.418e-009      -8.355
Hfo_sOHBa+2      4.734e-010       0.000  4.734e-010      -9.325
Hfo_sO-          5.026e-011       0.000  5.026e-011     -10.299

Hfo           
 2.974e-005  Surface charge, eq

Hfo_w         
 4.108e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.552e-005       0.621  2.552e-005      -4.593
Hfo_wOH          1.268e-005       0.309  1.268e-005      -4.897
Hfo_wOFe+        1.526e-006       0.037  1.526e-006      -5.816
Hfo_wOMn+        7.341e-007       0.018  7.341e-007      -6.134
Hfo_wOCa+        2.666e-007       0.006  2.667e-007      -6.574
Hfo_wOMg+        1.733e-007       0.004  1.733e-007      -6.761
Hfo_wO-          1.442e-007       0.004  1.442e-007      -6.841
Hfo_wOFeOH       3.977e-008       0.001  3.977e-008      -7.400
Hfo_wH2AsO3      4.797e-010       0.000  4.797e-010      -9.319



Hfo_wSO4-        5.766e-012       0.000  5.766e-012     -11.239
Hfo_wOHSO4-2     5.712e-012       0.000  5.712e-012     -11.243
Hfo_wOBa+        2.877e-012       0.000  2.877e-012     -11.541
Hfo_wOHAsO4-3    1.976e-018       0.000  1.976e-018     -17.704
Hfo_wHAsO4-      1.795e-019       0.000  1.795e-019     -18.746
Hfo_wH2AsO4      1.169e-020       0.000  1.169e-020     -19.932

Mno           
-4.871e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.869e-025       0.000  4.869e-025     -24.313
Mno_O3Ca         3.021e-026       0.000  3.021e-026     -25.520
Mno_O3-2         2.723e-026       0.000  2.723e-026     -25.565
Mno_O3HMn+       6.906e-027       0.000  6.906e-027     -26.161
Mno_O3H-         9.681e-028       0.000  9.682e-028     -27.014
Mno_O3Na-        5.740e-028       0.000  5.740e-028     -27.241
Mno_O3Mg         4.197e-028       0.000  4.197e-028     -27.377
Mno_O3HCa+       3.739e-028       0.000  3.739e-028     -27.427
Mno_O3Ba         1.534e-028       0.000  1.534e-028     -27.814
Mno_O3HMg+       3.518e-030       0.000  3.518e-030     -29.454
Mno_O3HBa+       3.395e-030       0.000  3.395e-030     -29.469
Mno_O3HNa        1.904e-030       0.000  1.904e-030     -29.720
Mno_O3H2         2.585e-032       0.000  2.585e-032     -31.588
Mno_O3H3+        1.847e-037       0.000  1.847e-037     -36.734
Mno_O3H3Cl       4.580e-040       0.000  4.580e-040     -39.339

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.998e-008  6.998e-008
Ba               5.530e-007  5.530e-007
C                1.081e-002  1.081e-002
Ca               2.295e-003  2.295e-003
Cl               9.873e-005  9.873e-005
Fe               6.479e-005  6.478e-005
K                1.893e-005  1.893e-005
Mg               8.309e-005  8.308e-005
Mn               3.919e-005  3.919e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.986      Charge balance
                                       pe  =  -4.012      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.483e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.476e-003
                       Total CO2 (mol/kg)  =  6.412e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.717e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.60
                               Iterations  =  30
                                  Total H  = 1.110337e+002
                                  Total O  = 5.552342e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.120e-007  1.033e-007    -6.951    -6.986    -0.035
   OH-                   1.061e-007  9.691e-008    -6.974    -7.014    -0.039
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.998e-008
   AsS(OH)(HS)-          6.983e-008  6.378e-008    -7.156    -7.195    -0.039
   H3AsO3                1.470e-010  1.472e-010    -9.833    -9.832     0.001
   H2AsO3-               1.105e-012  1.009e-012   -11.957   -11.996    -0.039
   H4AsO3+               8.247e-018  7.532e-018   -17.084   -17.123    -0.039
   As3S4(HS)2-           4.804e-018  4.388e-018   -17.318   -17.358    -0.039
   HAsO3-2               2.803e-020  1.950e-020   -19.552   -19.710    -0.158
   AsO3-3                8.524e-029  3.767e-029   -28.069   -28.424    -0.355
As(5)           5.812e-019
   H2AsO4-               3.092e-019  2.824e-019   -18.510   -18.549    -0.039
   HAsO4-2               2.720e-019  1.892e-019   -18.565   -18.723    -0.158
   AsO4-3                9.281e-024  4.101e-024   -23.032   -23.387    -0.355
   H3AsO4                5.809e-024  5.819e-024   -23.236   -23.235     0.001
Ba              5.530e-007
   Ba+2                  5.341e-007  3.715e-007    -6.272    -6.430    -0.158
   BaHCO3+               1.849e-008  1.689e-008    -7.733    -7.772    -0.039
   BaCO3                 4.127e-010  4.134e-010    -9.384    -9.384     0.001
   BaSO4                 1.358e-011  1.361e-011   -10.867   -10.866     0.001
   BaOH+                 1.334e-013  1.219e-013   -12.875   -12.914    -0.039
C(-4)           4.400e-003
   CH4                   4.400e-003  4.408e-003    -2.357    -2.356     0.001
C(4)            6.412e-003
   HCO3-                 5.179e-003  4.743e-003    -2.286    -2.324    -0.038
   CO2                   1.100e-003  1.102e-003    -2.959    -2.958     0.001
   CaHCO3+               1.019e-004  9.304e-005    -3.992    -4.031    -0.039
   MnHCO3+               8.755e-006  7.995e-006    -5.058    -5.097    -0.039
   FeHCO3+               6.167e-006  5.632e-006    -5.210    -5.249    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.415e-006  3.119e-006    -5.467    -5.506    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.062e-006  2.154e-006    -5.514    -5.667    -0.153
   FeCO3                 6.125e-007  6.136e-007    -6.213    -6.212     0.001
   NaHCO3                5.295e-007  5.304e-007    -6.276    -6.275     0.001
   MgCO3                 1.153e-007  1.155e-007    -6.938    -6.937     0.001
   BaHCO3+               1.849e-008  1.689e-008    -7.733    -7.772    -0.039
   NaCO3-                8.733e-009  7.975e-009    -8.059    -8.098    -0.039
   BaCO3                 4.127e-010  4.134e-010    -9.384    -9.384     0.001
Ca              2.295e-003
   Ca+2                  2.188e-003  1.538e-003    -2.660    -2.813    -0.153
   CaHCO3+               1.019e-004  9.304e-005    -3.992    -4.031    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.239e-008  2.243e-008    -7.650    -7.649     0.001
   CaOH+                 2.706e-009  2.471e-009    -8.568    -8.607    -0.039
   CaHSO4+               1.486e-014  1.357e-014   -13.828   -13.867    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.004e-005    -4.006    -4.046    -0.040
   MnCl+                 7.597e-009  6.938e-009    -8.119    -8.159    -0.039
   FeCl+                 1.616e-009  1.476e-009    -8.792    -8.831    -0.039
   MnCl2                 2.722e-013  2.727e-013   -12.565   -12.564     0.001
   MnCl3-                7.405e-018  6.763e-018   -17.130   -17.170    -0.039
   FeCl+2                4.308e-025  2.996e-025   -24.366   -24.523    -0.158
   FeCl2+                1.320e-028  1.205e-028   -27.880   -27.919    -0.039
   FeCl3                 1.083e-033  1.085e-033   -32.965   -32.964     0.001
Fe(2)           6.479e-005
   Fe(HS)2               4.059e-005  4.066e-005    -4.392    -4.391     0.001
   Fe+2                  1.707e-005  1.188e-005    -4.768    -4.925    -0.158
   FeHCO3+               6.167e-006  5.632e-006    -5.210    -5.249    -0.039
   FeCO3                 6.125e-007  6.136e-007    -6.213    -6.212     0.001
   Fe(HS)3-              3.005e-007  2.744e-007    -6.522    -6.562    -0.039
   FeOH+                 3.981e-008  3.635e-008    -7.400    -7.439    -0.039
   FeCl+                 1.616e-009  1.476e-009    -8.792    -8.831    -0.039
   FeSO4                 1.541e-010  1.543e-010    -9.812    -9.812     0.001
   Fe(OH)2               2.990e-012  2.996e-012   -11.524   -11.524     0.001
   Fe(OH)3-              1.180e-015  1.077e-015   -14.928   -14.968    -0.039



   FeHSO4+               1.147e-016  1.048e-016   -15.940   -15.980    -0.039
Fe(3)           5.194e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.418e-014  2.208e-014   -13.617   -13.656    -0.039
   Fe(OH)4-              2.662e-016  2.431e-016   -15.575   -15.614    -0.039
   FeOH+2                9.902e-018  6.888e-018   -17.004   -17.162    -0.158
   Fe+3                  2.494e-022  1.102e-022   -21.603   -21.958    -0.355
   FeCl+2                4.308e-025  2.996e-025   -24.366   -24.523    -0.158
   FeSO4+                9.669e-026  8.830e-026   -25.015   -25.054    -0.039
   FeCl2+                1.320e-028  1.205e-028   -27.880   -27.919    -0.039
   Fe(SO4)2-             1.546e-031  1.412e-031   -30.811   -30.850    -0.039
   FeHSO4+2              3.510e-032  2.442e-032   -31.455   -31.612    -0.158
   Fe2(OH)2+4            5.453e-033  1.277e-033   -32.263   -32.894    -0.631
   FeCl3                 1.083e-033  1.085e-033   -32.965   -32.964     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.245   -44.230    -0.985
H(0)            1.597e-009
   H2                    7.983e-010  7.997e-010    -9.098    -9.097     0.001
K               1.893e-005
   K+                    1.893e-005  1.726e-005    -4.723    -4.763    -0.040
   KSO4-                 9.706e-012  8.864e-012   -11.013   -11.052    -0.039
Mg              8.309e-005
   Mg+2                  7.955e-005  5.620e-005    -4.099    -4.250    -0.151
   MgHCO3+               3.415e-006  3.119e-006    -5.467    -5.506    -0.039
   MgCO3                 1.153e-007  1.155e-007    -6.938    -6.937     0.001
   MgOH+                 2.163e-009  1.975e-009    -8.665    -8.704    -0.039
   MgSO4                 9.611e-010  9.628e-010    -9.017    -9.016     0.001
Mn(2)           3.919e-005
   Mn+2                  2.719e-005  1.891e-005    -4.566    -4.723    -0.158
   MnHCO3+               8.755e-006  7.995e-006    -5.058    -5.097    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.597e-009  6.938e-009    -8.119    -8.159    -0.039
   MnOH+                 5.154e-009  4.707e-009    -8.288    -8.327    -0.039
   MnSO4                 2.454e-010  2.458e-010    -9.610    -9.609     0.001
   MnCl2                 2.722e-013  2.727e-013   -12.565   -12.564     0.001
   MnCl3-                7.405e-018  6.763e-018   -17.130   -17.170    -0.039
   Mn(OH)3-              2.978e-019  2.720e-019   -18.526   -18.565    -0.039
Mn(3)           1.285e-034
   Mn+3                  1.285e-034  5.680e-035   -33.891   -34.246    -0.355
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.168   -83.325    -0.158
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.683   -96.722    -0.039
Na              2.181e-004
   Na+                   2.175e-004  1.989e-004    -3.662    -3.701    -0.039
   NaHCO3                5.295e-007  5.304e-007    -6.276    -6.275     0.001
   NaCO3-                8.733e-009  7.975e-009    -8.059    -8.098    -0.039
   NaSO4-                7.976e-011  7.284e-011   -10.098   -10.138    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.187   -74.186     0.001
S(-2)           2.081e-004
   HS-                   6.787e-005  6.198e-005    -4.168    -4.208    -0.039
   H2S                   5.587e-005  5.597e-005    -4.253    -4.252     0.001
   Fe(HS)2               4.059e-005  4.066e-005    -4.392    -4.391     0.001
   Fe(HS)3-              3.005e-007  2.744e-007    -6.522    -6.562    -0.039
   S5-2                  2.064e-007  1.525e-007    -6.685    -6.817    -0.131
   S4-2                  1.220e-007  8.898e-008    -6.913    -7.051    -0.137
   S6-2                  1.055e-007  7.894e-008    -6.977    -7.103    -0.126
   AsS(OH)(HS)-          6.983e-008  6.378e-008    -7.156    -7.195    -0.039
   S-2                   1.042e-010  7.249e-011    -9.982   -10.140    -0.158
   S3-2                  4.364e-011  3.135e-011   -10.360   -10.504    -0.144
   S2-2                  2.506e-012  1.779e-012   -11.601   -11.750    -0.149
   As3S4(HS)2-           4.804e-018  4.388e-018   -17.318   -17.358    -0.039
S(6)            1.282e-007
   SO4-2                 1.043e-007  7.308e-008    -6.982    -7.136    -0.155
   CaSO4                 2.239e-008  2.243e-008    -7.650    -7.649     0.001
   MgSO4                 9.611e-010  9.628e-010    -9.017    -9.016     0.001
   MnSO4                 2.454e-010  2.458e-010    -9.610    -9.609     0.001



   FeSO4                 1.541e-010  1.543e-010    -9.812    -9.812     0.001
   NaSO4-                7.976e-011  7.284e-011   -10.098   -10.138    -0.039
   BaSO4                 1.358e-011  1.361e-011   -10.867   -10.866     0.001
   KSO4-                 9.706e-012  8.864e-012   -11.013   -11.052    -0.039
   HSO4-                 8.035e-013  7.338e-013   -12.095   -12.134    -0.039
   CaHSO4+               1.486e-014  1.357e-014   -13.828   -13.867    -0.039
   FeHSO4+               1.147e-016  1.048e-016   -15.940   -15.980    -0.039
   FeSO4+                9.669e-026  8.830e-026   -25.015   -25.054    -0.039
   Fe(SO4)2-             1.546e-031  1.412e-031   -30.811   -30.850    -0.039
   FeHSO4+2              3.510e-032  2.442e-032   -31.455   -31.612    -0.158

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.59   -9.95   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.28  -19.66   -1.38  As2O3
Artinite         -9.80   -0.20    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.70  -46.47    8.23  As2O5
As2S3(am)        -8.34  -53.24  -44.90  As2S3
As_native        -6.22  -18.75  -12.53  As
Ba3(AsO4)2      -15.95  -66.06  -50.11  Ba3(AsO4)2
Barite           -3.60  -13.57   -9.97  BaSO4
Birnessite      -28.41   15.20   43.60  MnO2
Bixbyite        -25.96  -26.58   -0.61  Mn2O3
Brucite          -7.12    9.72   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.31  -55.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.50   -2.36   -2.86  CH4
Claudetite      -18.32  -19.66   -1.34  As2O3
CO2(g)           -1.49   -2.96   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.25  -11.39   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.31  -37.73  -45.03  Fe3S4
Gypsum           -5.37   -9.95   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.34   33.69   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.26  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.19  -29.95   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.58  -43.41   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.78  -42.99   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.65  -41.93   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.83  -45.22   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.12   12.22   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.43  -14.54   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.19  -89.90   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.24  -60.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.74   -1.94    3.80  MnS
MnSO4           -14.53  -11.86    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3



Natron          -11.76  -13.07   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.37   15.20   42.56  MnO2
O2(g)           -71.29  -74.19   -2.89  O2
Orpiment         -6.94  -53.24  -46.30  As2S3
Portlandite     -11.64   11.16   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.95    9.25   15.20  Mn(OH)2
Pyrolusite      -26.18   15.20   41.38  MnO2
Realgar          -4.06  -24.00  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.10  -45.35  -20.25  FeAsO4:2H2O
Siderite          0.30  -10.59  -10.89  FeCO3
Siderite(d)(3)   -0.14  -10.59  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.36  -14.54   -0.18  Na2SO4
Thermonatrite   -13.19  -13.07    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.54  -12.10   -8.56  BaCO3

Reaction step 53.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.060e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.42   15.18   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.781e-002 -2.185e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.052e-003 -6.794e-005
Manganite          -13.14   12.20   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.297e-003  2.297e-003
Siderite(d)(3)      -0.12  -10.57  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.54  -12.10   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.997e-005  Surface charge, eq

Hfo_s         
 1.026e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.391e-007       0.623  6.391e-007      -6.194
Hfo_sOMn+        3.148e-007       0.307  3.148e-007      -6.502



Hfo_sOFe+        5.819e-008       0.057  5.819e-008      -7.235
Hfo_sOH2+        9.109e-009       0.009  9.109e-009      -8.041
Hfo_sOH          4.386e-009       0.004  4.386e-009      -8.358
Hfo_sOHBa+2      4.685e-010       0.000  4.685e-010      -9.329
Hfo_sO-          4.838e-011       0.000  4.838e-011     -10.315

Hfo           
 2.997e-005  Surface charge, eq

Hfo_w         
 4.104e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.578e-005       0.628  2.578e-005      -4.589
Hfo_wOH          1.242e-005       0.303  1.242e-005      -4.906
Hfo_wOFe+        1.537e-006       0.037  1.537e-006      -5.813
Hfo_wOMn+        7.077e-007       0.017  7.077e-007      -6.150
Hfo_wOCa+        2.571e-007       0.006  2.571e-007      -6.590
Hfo_wOMg+        1.641e-007       0.004  1.641e-007      -6.785
Hfo_wO-          1.369e-007       0.003  1.370e-007      -6.863
Hfo_wOFeOH       3.883e-008       0.001  3.883e-008      -7.411
Hfo_wH2AsO3      4.762e-010       0.000  4.763e-010      -9.322
Hfo_wSO4-        5.658e-012       0.000  5.658e-012     -11.247
Hfo_wOHSO4-2     5.434e-012       0.000  5.434e-012     -11.265
Hfo_wOBa+        2.724e-012       0.000  2.724e-012     -11.565
Hfo_wOHAsO4-3    1.800e-018       0.000  1.800e-018     -17.745
Hfo_wHAsO4-      1.738e-019       0.000  1.738e-019     -18.760
Hfo_wH2AsO4      1.168e-020       0.000  1.168e-020     -19.933

Mno           
-4.708e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.807e-030       0.000  4.807e-030     -29.318
Mno_O3Ca         2.983e-031       0.000  2.983e-031     -30.525
Mno_O3-2         2.648e-031       0.000  2.648e-031     -30.577
Mno_O3HMn+       7.032e-032       0.000  7.032e-032     -31.153
Mno_O3H-         9.712e-033       0.000  9.712e-033     -32.013
Mno_O3Na-        5.579e-033       0.000  5.579e-033     -32.253
Mno_O3Mg         4.071e-033       0.000  4.071e-033     -32.390
Mno_O3HCa+       3.807e-033       0.000  3.807e-033     -32.419
Mno_O3Ba         1.487e-033       0.000  1.487e-033     -32.828
Mno_O3HMg+       3.519e-035       0.000  3.519e-035     -34.454
Mno_O3HBa+       3.395e-035       0.000  3.395e-035     -34.469
Mno_O3HNa        1.909e-035       0.000  1.909e-035     -34.719
Mno_O3H2         2.674e-037       0.000  2.674e-037     -36.573
Mno_O3H3+        1.971e-042       0.000  1.971e-042     -41.705
Mno_O3H3Cl       4.884e-045       0.000  4.884e-045     -44.311

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.998e-008  6.998e-008
Ba               5.530e-007  5.530e-007
C                1.105e-002  1.105e-002
Ca               2.337e-003  2.337e-003
Cl               9.873e-005  9.873e-005
Fe               6.693e-005  6.693e-005
K                1.893e-005  1.893e-005
Mg               8.309e-005  8.309e-005
Mn               3.995e-005  3.995e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.973      Charge balance
                                       pe  =  -3.998      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.608e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.566e-003
                       Total CO2 (mol/kg)  =  6.555e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.719e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.54
                               Iterations  =  46
                                  Total H  = 1.110341e+002
                                  Total O  = 5.552375e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.155e-007  1.065e-007    -6.937    -6.973    -0.035
   OH-                   1.030e-007  9.397e-008    -6.987    -7.027    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.998e-008
   AsS(OH)(HS)-          6.983e-008  6.373e-008    -7.156    -7.196    -0.040
   H3AsO3                1.489e-010  1.492e-010    -9.827    -9.826     0.001
   H2AsO3-               1.087e-012  9.917e-013   -11.964   -12.004    -0.040
   H4AsO3+               8.627e-018  7.874e-018   -17.064   -17.104    -0.040
   As3S4(HS)2-           5.104e-018  4.658e-018   -17.292   -17.332    -0.040
   HAsO3-2               2.678e-020  1.858e-020   -19.572   -19.731    -0.159
   AsO3-3                7.923e-029  3.480e-029   -28.101   -28.458    -0.357
As(5)           5.674e-019
   H2AsO4-               3.060e-019  2.792e-019   -18.514   -18.554    -0.040
   HAsO4-2               2.614e-019  1.814e-019   -18.583   -18.741    -0.159
   AsO4-3                8.679e-024  3.812e-024   -23.062   -23.419    -0.357
   H3AsO4                5.924e-024  5.934e-024   -23.227   -23.227     0.001
Ba              5.530e-007
   Ba+2                  5.338e-007  3.703e-007    -6.273    -6.431    -0.159
   BaHCO3+               1.874e-008  1.711e-008    -7.727    -7.767    -0.040
   BaCO3                 4.052e-010  4.060e-010    -9.392    -9.392     0.001
   BaSO4                 1.315e-011  1.318e-011   -10.881   -10.880     0.001
   BaOH+                 1.291e-013  1.178e-013   -12.889   -12.929    -0.040
C(-4)           4.500e-003
   CH4                   4.500e-003  4.508e-003    -2.347    -2.346     0.001
C(4)            6.555e-003
   HCO3-                 5.265e-003  4.819e-003    -2.279    -2.317    -0.038
   CO2                   1.152e-003  1.154e-003    -2.938    -2.938     0.001
   CaHCO3+               1.051e-004  9.596e-005    -3.978    -4.018    -0.040
   MnHCO3+               9.035e-006  8.246e-006    -5.044    -5.084    -0.040
   FeHCO3+               6.649e-006  6.069e-006    -5.177    -5.217    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.462e-006  3.160e-006    -5.461    -5.500    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.024e-006  2.122e-006    -5.519    -5.673    -0.154
   FeCO3                 6.398e-007  6.410e-007    -6.194    -6.193     0.001
   NaHCO3                5.376e-007  5.385e-007    -6.270    -6.269     0.001
   MgCO3                 1.133e-007  1.135e-007    -6.946    -6.945     0.001
   BaHCO3+               1.874e-008  1.711e-008    -7.727    -7.767    -0.040
   NaCO3-                8.603e-009  7.851e-009    -8.065    -8.105    -0.040
   BaCO3                 4.052e-010  4.060e-010    -9.392    -9.392     0.001
Ca              2.337e-003
   Ca+2                  2.227e-003  1.561e-003    -2.652    -2.807    -0.154
   CaHCO3+               1.051e-004  9.596e-005    -3.978    -4.018    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.207e-008  2.211e-008    -7.656    -7.655     0.001



   CaOH+                 2.665e-009  2.432e-009    -8.574    -8.614    -0.040
   CaHSO4+               1.512e-014  1.380e-014   -13.820   -13.860    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.998e-005    -4.006    -4.046    -0.040
   MnCl+                 7.712e-009  7.038e-009    -8.113    -8.153    -0.040
   FeCl+                 1.714e-009  1.564e-009    -8.766    -8.806    -0.040
   MnCl2                 2.760e-013  2.764e-013   -12.559   -12.558     0.001
   MnCl3-                7.506e-018  6.851e-018   -17.125   -17.164    -0.040
   FeCl+2                4.735e-025  3.285e-025   -24.325   -24.483    -0.159
   FeCl2+                1.447e-028  1.320e-028   -27.840   -27.879    -0.040
   FeCl3                 1.186e-033  1.188e-033   -32.926   -32.925     0.001
Fe(2)           6.693e-005
   Fe(HS)2               4.115e-005  4.122e-005    -4.386    -4.385     0.001
   Fe+2                  1.815e-005  1.259e-005    -4.741    -4.900    -0.159
   FeHCO3+               6.649e-006  6.069e-006    -5.177    -5.217    -0.040
   FeCO3                 6.398e-007  6.410e-007    -6.194    -6.193     0.001
   Fe(HS)3-              2.981e-007  2.720e-007    -6.526    -6.565    -0.040
   FeOH+                 4.096e-008  3.738e-008    -7.388    -7.427    -0.040
   FeCl+                 1.714e-009  1.564e-009    -8.766    -8.806    -0.040
   FeSO4                 1.587e-010  1.590e-010    -9.799    -9.799     0.001
   Fe(OH)2               2.981e-012  2.986e-012   -11.526   -11.525     0.001
   Fe(OH)3-              1.141e-015  1.041e-015   -14.943   -14.982    -0.040
   FeHSO4+               1.220e-016  1.113e-016   -15.914   -15.954    -0.040
Fe(3)           5.271e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.495e-014  2.277e-014   -13.603   -13.643    -0.040
   Fe(OH)4-              2.583e-016  2.357e-016   -15.588   -15.628    -0.040
   FeOH+2                1.056e-017  7.326e-018   -16.976   -17.135    -0.159
   Fe+3                  2.752e-022  1.209e-022   -21.560   -21.918    -0.357
   FeCl+2                4.735e-025  3.285e-025   -24.325   -24.483    -0.159
   FeSO4+                1.031e-025  9.410e-026   -24.987   -25.026    -0.040
   FeCl2+                1.447e-028  1.320e-028   -27.840   -27.879    -0.040
   Fe(SO4)2-             1.601e-031  1.461e-031   -30.796   -30.835    -0.040
   FeHSO4+2              3.868e-032  2.684e-032   -31.412   -31.571    -0.159
   Fe2(OH)2+4            6.236e-033  1.445e-033   -32.205   -32.840    -0.635
   FeCl3                 1.186e-033  1.188e-033   -32.926   -32.925     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.170   -44.163    -0.992
H(0)            1.587e-009
   H2                    7.935e-010  7.949e-010    -9.100    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.725e-005    -4.723    -4.763    -0.040
   KSO4-                 9.428e-012  8.604e-012   -11.026   -11.065    -0.040
Mg              8.309e-005
   Mg+2                  7.952e-005  5.604e-005    -4.100    -4.252    -0.152
   MgHCO3+               3.462e-006  3.160e-006    -5.461    -5.500    -0.040
   MgCO3                 1.133e-007  1.135e-007    -6.946    -6.945     0.001
   MgOH+                 2.092e-009  1.910e-009    -8.679    -8.719    -0.040
   MgSO4                 9.309e-010  9.325e-010    -9.031    -9.030     0.001
Mn(2)           3.995e-005
   Mn+2                  2.768e-005  1.920e-005    -4.558    -4.717    -0.159
   MnHCO3+               9.035e-006  8.246e-006    -5.044    -5.084    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.712e-009  7.038e-009    -8.113    -8.153    -0.040
   MnOH+                 5.076e-009  4.632e-009    -8.294    -8.334    -0.040
   MnSO4                 2.419e-010  2.424e-010    -9.616    -9.616     0.001
   MnCl2                 2.760e-013  2.764e-013   -12.559   -12.558     0.001
   MnCl3-                7.506e-018  6.851e-018   -17.125   -17.164    -0.040
   Mn(OH)3-              2.757e-019  2.517e-019   -18.559   -18.599    -0.040
Mn(3)           1.358e-034
   Mn+3                  1.358e-034  5.964e-035   -33.867   -34.224    -0.357
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.208   -83.367    -0.159
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.709   -96.749    -0.040
Na              2.181e-004
   Na+                   2.175e-004  1.987e-004    -3.662    -3.702    -0.039
   NaHCO3                5.376e-007  5.385e-007    -6.270    -6.269     0.001



   NaCO3-                8.603e-009  7.851e-009    -8.065    -8.105    -0.040
   NaSO4-                7.747e-011  7.070e-011   -10.111   -10.151    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.182   -74.181     0.001
S(-2)           2.081e-004
   HS-                   6.640e-005  6.060e-005    -4.178    -4.218    -0.040
   H2S                   5.634e-005  5.644e-005    -4.249    -4.248     0.001
   Fe(HS)2               4.115e-005  4.122e-005    -4.386    -4.385     0.001
   Fe(HS)3-              2.981e-007  2.720e-007    -6.526    -6.565    -0.040
   S5-2                  1.960e-007  1.446e-007    -6.708    -6.840    -0.132
   S4-2                  1.159e-007  8.435e-008    -6.936    -7.074    -0.138
   S6-2                  1.002e-007  7.484e-008    -6.999    -7.126    -0.127
   AsS(OH)(HS)-          6.983e-008  6.373e-008    -7.156    -7.196    -0.040
   S-2                   9.906e-011  6.872e-011   -10.004   -10.163    -0.159
   S3-2                  4.146e-011  2.972e-011   -10.382   -10.527    -0.145
   S2-2                  2.382e-012  1.687e-012   -11.623   -11.773    -0.150
   As3S4(HS)2-           5.104e-018  4.658e-018   -17.292   -17.332    -0.040
S(6)            1.251e-007
   SO4-2                 1.016e-007  7.099e-008    -6.993    -7.149    -0.156
   CaSO4                 2.207e-008  2.211e-008    -7.656    -7.655     0.001
   MgSO4                 9.309e-010  9.325e-010    -9.031    -9.030     0.001
   MnSO4                 2.419e-010  2.424e-010    -9.616    -9.616     0.001
   FeSO4                 1.587e-010  1.590e-010    -9.799    -9.799     0.001
   NaSO4-                7.747e-011  7.070e-011   -10.111   -10.151    -0.040
   BaSO4                 1.315e-011  1.318e-011   -10.881   -10.880     0.001
   KSO4-                 9.428e-012  8.604e-012   -11.026   -11.065    -0.040
   HSO4-                 8.055e-013  7.351e-013   -12.094   -12.134    -0.040
   CaHSO4+               1.512e-014  1.380e-014   -13.820   -13.860    -0.040
   FeHSO4+               1.220e-016  1.113e-016   -15.914   -15.954    -0.040
   FeSO4+                1.031e-025  9.410e-026   -24.987   -25.026    -0.040
   Fe(SO4)2-             1.601e-031  1.461e-031   -30.796   -30.835    -0.040
   FeHSO4+2              3.868e-032  2.684e-032   -31.412   -31.571    -0.159

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.59   -9.96   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.27  -19.65   -1.38  As2O3
Artinite         -9.83   -0.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.68  -46.45    8.23  As2O5
As2S3(am)        -8.32  -53.22  -44.90  As2S3
As_native        -6.22  -18.75  -12.53  As
Ba3(AsO4)2      -16.02  -66.13  -50.11  Ba3(AsO4)2
Barite           -3.61  -13.58   -9.97  BaSO4
Birnessite      -28.42   15.18   43.60  MnO2
Bixbyite        -26.00  -26.61   -0.61  Mn2O3
Brucite          -7.15    9.69   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.35  -55.26  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.51   -2.35   -2.86  CH4
Claudetite      -18.31  -19.65   -1.34  As2O3
CO2(g)           -1.47   -2.94   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.26  -11.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.32  -37.71  -45.03  Fe3S4
Gypsum           -5.37   -9.96   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S



Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.40   33.63   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.24  -30.01   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.56  -43.39   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.77  -42.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.64  -41.92   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.80  -45.19   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.92   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.14   12.20   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.44  -14.55   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.18  -89.90   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.28  -60.99  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.76   -1.96    3.80  MnS
MnSO4           -14.53  -11.87    2.67  MnSO4
Nahcolite        -5.47   -6.02   -0.55  NaHCO3
Natron          -11.77  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.39   15.18   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -6.92  -53.22  -46.30  As2S3
Portlandite     -11.66   11.14   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.97    9.23   15.20  Mn(OH)2
Pyrolusite      -26.20   15.18   41.38  MnO2
Realgar          -4.05  -23.99  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.09  -45.34  -20.25  FeAsO4:2H2O
Siderite          0.32  -10.57  -10.89  FeCO3
Siderite(d)(3)   -0.12  -10.57  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.37  -14.55   -0.18  Na2SO4
Thermonatrite   -13.20  -13.08    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.54  -12.10   -8.56  BaCO3

Reaction step 54.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.080e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.44   15.16   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.777e-002 -2.227e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.050e-003 -7.013e-005
Manganite          -13.16   12.18   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.297e-003  2.297e-003
Siderite(d)(3)      -0.10  -10.55  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.55  -12.11   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.020e-005  Surface charge, eq

Hfo_s         
 1.025e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.437e-007       0.628  6.437e-007      -6.191
Hfo_sOMn+        3.077e-007       0.300  3.077e-007      -6.512
Hfo_sOFe+        5.934e-008       0.058  5.934e-008      -7.227
Hfo_sOH2+        9.317e-009       0.009  9.317e-009      -8.031
Hfo_sOH          4.354e-009       0.004  4.354e-009      -8.361
Hfo_sOHBa+2      4.637e-010       0.000  4.637e-010      -9.334
Hfo_sO-          4.662e-011       0.000  4.662e-011     -10.331

Hfo           
 3.020e-005  Surface charge, eq

Hfo_w         
 4.100e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.603e-005       0.635  2.603e-005      -4.585
Hfo_wOH          1.217e-005       0.297  1.217e-005      -4.915
Hfo_wOFe+        1.547e-006       0.038  1.547e-006      -5.810
Hfo_wOMn+        6.829e-007       0.017  6.829e-007      -6.166
Hfo_wOCa+        2.480e-007       0.006  2.480e-007      -6.605
Hfo_wOMg+        1.556e-007       0.004  1.556e-007      -6.808
Hfo_wO-          1.302e-007       0.003  1.303e-007      -6.885
Hfo_wOFeOH       3.794e-008       0.001  3.794e-008      -7.421
Hfo_wH2AsO3      4.730e-010       0.000  4.730e-010      -9.325
Hfo_wSO4-        5.551e-012       0.000  5.551e-012     -11.256
Hfo_wOHSO4-2     5.175e-012       0.000  5.175e-012     -11.286
Hfo_wOBa+        2.583e-012       0.000  2.583e-012     -11.588
Hfo_wOHAsO4-3    1.644e-018       0.000  1.644e-018     -17.784
Hfo_wHAsO4-      1.685e-019       0.000  1.685e-019     -18.773
Hfo_wH2AsO4      1.167e-020       0.000  1.167e-020     -19.933

Mno           
-1.647e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.718e-028       0.000  1.718e-028     -27.765
Mno_O3Ca         1.066e-029       0.000  1.066e-029     -28.972
Mno_O3-2         9.329e-030       0.000  9.329e-030     -29.030
Mno_O3HMn+       2.589e-030       0.000  2.589e-030     -29.587
Mno_O3H-         3.525e-031       0.000  3.525e-031     -30.453
Mno_O3Na-        1.964e-031       0.000  1.964e-031     -30.707
Mno_O3Mg         1.430e-031       0.000  1.430e-031     -30.845
Mno_O3HCa+       1.402e-031       0.000  1.402e-031     -30.853
Mno_O3Ba         5.223e-032       0.000  5.223e-032     -31.282



Mno_O3HMg+       1.273e-033       0.000  1.273e-033     -32.895
Mno_O3HBa+       1.229e-033       0.000  1.229e-033     -32.911
Mno_O3HNa        6.923e-034       0.000  6.923e-034     -33.160
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        7.592e-041       0.000  7.592e-041     -40.120
Mno_O3H3Cl       1.880e-043       0.000  1.880e-043     -42.726

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.999e-008  6.999e-008
Ba               5.530e-007  5.530e-007
C                1.130e-002  1.130e-002
Ca               2.379e-003  2.379e-003
Cl               9.873e-005  9.873e-005
Fe               6.910e-005  6.910e-005
K                1.893e-005  1.893e-005
Mg               8.310e-005  8.310e-005
Mn               4.071e-005  4.071e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.960      Charge balance
                                       pe  =  -3.984      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.731e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.654e-003
                       Total CO2 (mol/kg)  =  6.697e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.721e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.49
                               Iterations  =  33
                                  Total H  = 1.110345e+002
                                  Total O  = 5.552408e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.191e-007  1.097e-007    -6.924    -6.960    -0.036
   OH-                   1.000e-007  9.120e-008    -7.000    -7.040    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.999e-008
   AsS(OH)(HS)-          6.984e-008  6.369e-008    -7.156    -7.196    -0.040
   H3AsO3                1.509e-010  1.512e-010    -9.821    -9.820     0.001
   H2AsO3-               1.070e-012  9.756e-013   -11.971   -12.011    -0.040
   H4AsO3+               9.014e-018  8.222e-018   -17.045   -17.085    -0.040
   As3S4(HS)2-           5.411e-018  4.935e-018   -17.267   -17.307    -0.040
   HAsO3-2               2.563e-020  1.774e-020   -19.591   -19.751    -0.160
   AsO3-3                7.385e-029  3.225e-029   -28.132   -28.491    -0.360
As(5)           5.547e-019
   H2AsO4-               3.029e-019  2.763e-019   -18.519   -18.559    -0.040
   HAsO4-2               2.517e-019  1.742e-019   -18.599   -18.759    -0.160
   AsO4-3                8.138e-024  3.554e-024   -23.089   -23.449    -0.360
   H3AsO4                6.039e-024  6.050e-024   -23.219   -23.218     0.001
Ba              5.530e-007
   Ba+2                  5.336e-007  3.692e-007    -6.273    -6.433    -0.160
   BaHCO3+               1.899e-008  1.732e-008    -7.721    -7.761    -0.040
   BaCO3                 3.982e-010  3.989e-010    -9.400    -9.399     0.001
   BaSO4                 1.274e-011  1.277e-011   -10.895   -10.894     0.001
   BaOH+                 1.250e-013  1.140e-013   -12.903   -12.943    -0.040
C(-4)           4.600e-003



   CH4                   4.600e-003  4.608e-003    -2.337    -2.336     0.001
C(4)            6.697e-003
   HCO3-                 5.350e-003  4.894e-003    -2.272    -2.310    -0.039
   CO2                   1.206e-003  1.208e-003    -2.919    -2.918     0.001
   CaHCO3+               1.084e-004  9.886e-005    -3.965    -4.005    -0.040
   MnHCO3+               9.315e-006  8.496e-006    -5.031    -5.071    -0.040
   FeHCO3+               7.152e-006  6.523e-006    -5.146    -5.186    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.508e-006  3.199e-006    -5.455    -5.495    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.988e-006  2.091e-006    -5.525    -5.680    -0.155
   FeCO3                 6.675e-007  6.687e-007    -6.176    -6.175     0.001
   NaHCO3                5.455e-007  5.465e-007    -6.263    -6.262     0.001
   MgCO3                 1.113e-007  1.115e-007    -6.953    -6.953     0.001
   BaHCO3+               1.899e-008  1.732e-008    -7.721    -7.761    -0.040
   NaCO3-                8.479e-009  7.734e-009    -8.072    -8.112    -0.040
   BaCO3                 3.982e-010  3.989e-010    -9.400    -9.399     0.001
Ca              2.379e-003
   Ca+2                  2.265e-003  1.584e-003    -2.645    -2.800    -0.155
   CaHCO3+               1.084e-004  9.886e-005    -3.965    -4.005    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.177e-008  2.180e-008    -7.662    -7.661     0.001
   CaOH+                 2.626e-009  2.395e-009    -8.581    -8.621    -0.040
   CaHSO4+               1.537e-014  1.402e-014   -13.813   -13.853    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.992e-005    -4.006    -4.046    -0.041
   MnCl+                 7.824e-009  7.136e-009    -8.107    -8.147    -0.040
   FeCl+                 1.814e-009  1.654e-009    -8.741    -8.781    -0.040
   MnCl2                 2.796e-013  2.801e-013   -12.553   -12.553     0.001
   MnCl3-                7.605e-018  6.936e-018   -17.119   -17.159    -0.040
   FeCl+2                5.188e-025  3.590e-025   -24.285   -24.445    -0.160
   FeCl2+                1.581e-028  1.442e-028   -27.801   -27.841    -0.040
   FeCl3                 1.294e-033  1.297e-033   -32.888   -32.887     0.001
Fe(2)           6.910e-005
   Fe(HS)2               4.168e-005  4.176e-005    -4.380    -4.379     0.001
   Fe+2                  1.926e-005  1.333e-005    -4.715    -4.875    -0.160
   FeHCO3+               7.152e-006  6.523e-006    -5.146    -5.186    -0.040
   FeCO3                 6.675e-007  6.687e-007    -6.176    -6.175     0.001
   Fe(HS)3-              2.956e-007  2.696e-007    -6.529    -6.569    -0.040
   FeOH+                 4.210e-008  3.840e-008    -7.376    -7.416    -0.040
   FeCl+                 1.814e-009  1.654e-009    -8.741    -8.781    -0.040
   FeSO4                 1.632e-010  1.635e-010    -9.787    -9.786     0.001
   Fe(OH)2               2.972e-012  2.978e-012   -11.527   -11.526     0.001
   Fe(OH)3-              1.105e-015  1.008e-015   -14.957   -14.997    -0.040
   FeHSO4+               1.293e-016  1.180e-016   -15.888   -15.928    -0.040
Fe(3)           5.347e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.572e-014  2.346e-014   -13.590   -13.630    -0.040
   Fe(OH)4-              2.509e-016  2.288e-016   -15.601   -15.641    -0.040
   FeOH+2                1.124e-017  7.777e-018   -16.949   -17.109    -0.160
   Fe+3                  3.027e-022  1.322e-022   -21.519   -21.879    -0.360
   FeCl+2                5.188e-025  3.590e-025   -24.285   -24.445    -0.160
   FeSO4+                1.097e-025  1.000e-025   -24.960   -25.000    -0.040
   FeCl2+                1.581e-028  1.442e-028   -27.801   -27.841    -0.040
   Fe(SO4)2-             1.655e-031  1.510e-031   -30.781   -30.821    -0.040
   FeHSO4+2              4.247e-032  2.939e-032   -31.372   -31.532    -0.160
   Fe2(OH)2+4            7.101e-033  1.628e-033   -32.149   -32.788    -0.640
   FeCl3                 1.294e-033  1.297e-033   -32.888   -32.887     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.099   -44.098    -1.000
H(0)            1.578e-009
   H2                    7.889e-010  7.903e-010    -9.103    -9.102     0.001
K               1.893e-005
   K+                    1.893e-005  1.724e-005    -4.723    -4.763    -0.041
   KSO4-                 9.163e-012  8.357e-012   -11.038   -11.078    -0.040
Mg              8.310e-005
   Mg+2                  7.948e-005  5.588e-005    -4.100    -4.253    -0.153
   MgHCO3+               3.508e-006  3.199e-006    -5.455    -5.495    -0.040



   MgCO3                 1.113e-007  1.115e-007    -6.953    -6.953     0.001
   MgOH+                 2.027e-009  1.848e-009    -8.693    -8.733    -0.040
   MgSO4                 9.021e-010  9.037e-010    -9.045    -9.044     0.001
Mn(2)           4.071e-005
   Mn+2                  2.815e-005  1.948e-005    -4.551    -4.710    -0.160
   MnHCO3+               9.315e-006  8.496e-006    -5.031    -5.071    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.824e-009  7.136e-009    -8.107    -8.147    -0.040
   MnOH+                 5.002e-009  4.562e-009    -8.301    -8.341    -0.040
   MnSO4                 2.386e-010  2.390e-010    -9.622    -9.622     0.001
   MnCl2                 2.796e-013  2.801e-013   -12.553   -12.553     0.001
   MnCl3-                7.605e-018  6.936e-018   -17.119   -17.159    -0.040
   Mn(OH)3-              2.560e-019  2.335e-019   -18.592   -18.632    -0.040
Mn(3)           1.432e-034
   Mn+3                  1.432e-034  6.252e-035   -33.844   -34.204    -0.360
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.248   -83.408    -0.160
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.735   -96.775    -0.040
Na              2.181e-004
   Na+                   2.175e-004  1.986e-004    -3.662    -3.702    -0.040
   NaHCO3                5.455e-007  5.465e-007    -6.263    -6.262     0.001
   NaCO3-                8.479e-009  7.734e-009    -8.072    -8.112    -0.040
   NaSO4-                7.529e-011  6.867e-011   -10.123   -10.163    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.177   -74.176     0.001
S(-2)           2.081e-004
   HS-                   6.501e-005  5.929e-005    -4.187    -4.227    -0.040
   H2S                   5.678e-005  5.688e-005    -4.246    -4.245     0.001
   Fe(HS)2               4.168e-005  4.176e-005    -4.380    -4.379     0.001
   Fe(HS)3-              2.956e-007  2.696e-007    -6.529    -6.569    -0.040
   S5-2                  1.865e-007  1.373e-007    -6.729    -6.862    -0.133
   S4-2                  1.103e-007  8.010e-008    -6.957    -7.096    -0.139
   S6-2                  9.532e-008  7.106e-008    -7.021    -7.148    -0.128
   AsS(OH)(HS)-          6.984e-008  6.369e-008    -7.156    -7.196    -0.040
   S-2                   9.431e-011  6.526e-011   -10.025   -10.185    -0.160
   S3-2                  3.946e-011  2.822e-011   -10.404   -10.549    -0.146
   S2-2                  2.267e-012  1.602e-012   -11.645   -11.795    -0.151
   As3S4(HS)2-           5.411e-018  4.935e-018   -17.267   -17.307    -0.040
S(6)            1.222e-007
   SO4-2                 9.900e-008  6.899e-008    -7.004    -7.161    -0.157
   CaSO4                 2.177e-008  2.180e-008    -7.662    -7.661     0.001
   MgSO4                 9.021e-010  9.037e-010    -9.045    -9.044     0.001
   MnSO4                 2.386e-010  2.390e-010    -9.622    -9.622     0.001
   FeSO4                 1.632e-010  1.635e-010    -9.787    -9.786     0.001
   NaSO4-                7.529e-011  6.867e-011   -10.123   -10.163    -0.040
   BaSO4                 1.274e-011  1.277e-011   -10.895   -10.894     0.001
   KSO4-                 9.163e-012  8.357e-012   -11.038   -11.078    -0.040
   HSO4-                 8.071e-013  7.361e-013   -12.093   -12.133    -0.040
   CaHSO4+               1.537e-014  1.402e-014   -13.813   -13.853    -0.040
   FeHSO4+               1.293e-016  1.180e-016   -15.888   -15.928    -0.040
   FeSO4+                1.097e-025  1.000e-025   -24.960   -25.000    -0.040
   Fe(SO4)2-             1.655e-031  1.510e-031   -30.781   -30.821    -0.040
   FeHSO4+2              4.247e-032  2.939e-032   -31.372   -31.532    -0.160

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.60   -9.96   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.26  -19.64   -1.38  As2O3
Artinite         -9.87   -0.27    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.66  -46.44    8.23  As2O5
As2S3(am)        -8.30  -53.20  -44.90  As2S3
As_native        -6.22  -18.75  -12.53  As
Ba3(AsO4)2      -16.09  -66.20  -50.11  Ba3(AsO4)2



Barite           -3.62  -13.59   -9.97  BaSO4
Birnessite      -28.44   15.16   43.60  MnO2
Bixbyite        -26.04  -26.65   -0.61  Mn2O3
Brucite          -7.17    9.67   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.39  -55.30  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.52   -2.34   -2.86  CH4
Claudetite      -18.30  -19.64   -1.34  As2O3
CO2(g)           -1.45   -2.92   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.27  -11.41   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.33  -37.70  -45.03  Fe3S4
Gypsum           -5.38   -9.96   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.45   33.58   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.30  -30.06   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.54  -43.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.75  -42.96   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.62  -41.90   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.77  -45.16   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.16   12.18   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.45  -14.57   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.18  -89.89   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.32  -61.03  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.78   -1.98    3.80  MnS
MnSO4           -14.54  -11.87    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.77  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.40   15.16   42.56  MnO2
O2(g)           -71.28  -74.18   -2.89  O2
Orpiment         -6.90  -53.20  -46.30  As2S3
Portlandite     -11.68   11.12   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.99    9.21   15.20  Mn(OH)2
Pyrolusite      -26.22   15.16   41.38  MnO2
Realgar          -4.04  -23.98  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.08  -45.33  -20.25  FeAsO4:2H2O
Siderite          0.34  -10.55  -10.89  FeCO3
Siderite(d)(3)   -0.10  -10.55  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.39  -14.57   -0.18  Na2SO4
Thermonatrite   -13.21  -13.08    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.11   -8.56  BaCO3

Reaction step 55.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.100e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.46   15.14   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.267e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.048e-003 -7.233e-005
Manganite          -13.17   12.17   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.296e-003  2.296e-003
Siderite(d)(3)      -0.09  -10.54  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.041e-005  Surface charge, eq

Hfo_s         
 1.024e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.480e-007       0.633  6.480e-007      -6.188
Hfo_sOMn+        3.010e-007       0.294  3.010e-007      -6.521
Hfo_sOFe+        6.047e-008       0.059  6.047e-008      -7.218
Hfo_sOH2+        9.521e-009       0.009  9.521e-009      -8.021
Hfo_sOH          4.323e-009       0.004  4.323e-009      -8.364
Hfo_sOHBa+2      4.590e-010       0.000  4.590e-010      -9.338
Hfo_sO-          4.497e-011       0.000  4.497e-011     -10.347

Hfo           
 3.041e-005  Surface charge, eq

Hfo_w         
 4.095e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.626e-005       0.641  2.626e-005      -4.581
Hfo_wOH          1.193e-005       0.291  1.193e-005      -4.924
Hfo_wOFe+        1.557e-006       0.038  1.557e-006      -5.808
Hfo_wOMn+        6.595e-007       0.016  6.595e-007      -6.181
Hfo_wOCa+        2.395e-007       0.006  2.395e-007      -6.621
Hfo_wOMg+        1.478e-007       0.004  1.478e-007      -6.830
Hfo_wO-          1.240e-007       0.003  1.240e-007      -6.906
Hfo_wOFeOH       3.709e-008       0.001  3.709e-008      -7.431
Hfo_wH2AsO3      4.698e-010       0.000  4.699e-010      -9.328
Hfo_wSO4-        5.446e-012       0.000  5.446e-012     -11.264



Hfo_wOHSO4-2     4.933e-012       0.000  4.933e-012     -11.307
Hfo_wOBa+        2.452e-012       0.000  2.452e-012     -11.610
Hfo_wOHAsO4-3    1.506e-018       0.000  1.506e-018     -17.822
Hfo_wHAsO4-      1.635e-019       0.000  1.635e-019     -18.786
Hfo_wH2AsO4      1.165e-020       0.000  1.165e-020     -19.933

Mno           
-1.545e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.644e-028       0.000  1.644e-028     -27.784
Mno_O3Ca         1.020e-029       0.000  1.020e-029     -28.991
Mno_O3-2         8.806e-030       0.000  8.806e-030     -29.055
Mno_O3HMn+       2.551e-030       0.000  2.551e-030     -29.593
Mno_O3H-         3.424e-031       0.000  3.424e-031     -30.465
Mno_O3Na-        1.853e-031       0.000  1.853e-031     -30.732
Mno_O3HCa+       1.381e-031       0.000  1.381e-031     -30.860
Mno_O3Mg         1.346e-031       0.000  1.346e-031     -30.871
Mno_O3Ba         4.916e-032       0.000  4.916e-032     -31.308
Mno_O3HMg+       1.234e-033       0.000  1.234e-033     -32.909
Mno_O3HBa+       1.190e-033       0.000  1.190e-033     -32.924
Mno_O3HNa        6.722e-034       0.000  6.722e-034     -33.173
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        7.814e-041       0.000  7.814e-041     -40.107
Mno_O3H3Cl       1.934e-043       0.000  1.934e-043     -42.714

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.999e-008  6.999e-008
Ba               5.530e-007  5.530e-007
C                1.154e-002  1.154e-002
Ca               2.419e-003  2.419e-003
Cl               9.873e-005  9.873e-005
Fe               7.130e-005  7.130e-005
K                1.893e-005  1.893e-005
Mg               8.311e-005  8.311e-005
Mn               4.146e-005  4.146e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.947      Charge balance
                                       pe  =  -3.970      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.852e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.742e-003
                       Total CO2 (mol/kg)  =  6.839e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.724e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.44
                               Iterations  =  43
                                  Total H  = 1.110349e+002
                                  Total O  = 5.552441e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.226e-007  1.129e-007    -6.911    -6.947    -0.036



   OH-                   9.721e-008  8.861e-008    -7.012    -7.053    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           6.999e-008
   AsS(OH)(HS)-          6.984e-008  6.365e-008    -7.156    -7.196    -0.040
   H3AsO3                1.530e-010  1.532e-010    -9.815    -9.815     0.001
   H2AsO3-               1.054e-012  9.605e-013   -11.977   -12.017    -0.040
   H4AsO3+               9.409e-018  8.576e-018   -17.026   -17.067    -0.040
   As3S4(HS)2-           5.726e-018  5.219e-018   -17.242   -17.282    -0.040
   HAsO3-2               2.458e-020  1.697e-020   -19.609   -19.770    -0.161
   AsO3-3                6.903e-029  2.997e-029   -28.161   -28.523    -0.362
As(5)           5.429e-019
   H2AsO4-               3.001e-019  2.736e-019   -18.523   -18.563    -0.040
   HAsO4-2               2.428e-019  1.676e-019   -18.615   -18.776    -0.161
   AsO4-3                7.649e-024  3.321e-024   -23.116   -23.479    -0.362
   H3AsO4                6.154e-024  6.165e-024   -23.211   -23.210     0.001
Ba              5.530e-007
   Ba+2                  5.334e-007  3.681e-007    -6.273    -6.434    -0.161
   BaHCO3+               1.923e-008  1.753e-008    -7.716    -7.756    -0.040
   BaCO3                 3.915e-010  3.922e-010    -9.407    -9.406     0.001
   BaSO4                 1.236e-011  1.238e-011   -10.908   -10.907     0.001
   BaOH+                 1.211e-013  1.104e-013   -12.917   -12.957    -0.040
C(-4)           4.699e-003
   CH4                   4.699e-003  4.708e-003    -2.328    -2.327     0.001
C(4)            6.839e-003
   HCO3-                 5.434e-003  4.967e-003    -2.265    -2.304    -0.039
   CO2                   1.259e-003  1.262e-003    -2.900    -2.899     0.001
   CaHCO3+               1.116e-004  1.018e-004    -3.952    -3.992    -0.040
   MnHCO3+               9.594e-006  8.745e-006    -5.018    -5.058    -0.040
   FeHCO3+               7.674e-006  6.995e-006    -5.115    -5.155    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.553e-006  3.238e-006    -5.449    -5.490    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.954e-006  2.062e-006    -5.530    -5.686    -0.156
   FeCO3                 6.954e-007  6.967e-007    -6.158    -6.157     0.001
   NaHCO3                5.533e-007  5.543e-007    -6.257    -6.256     0.001
   MgCO3                 1.095e-007  1.097e-007    -6.961    -6.960     0.001
   BaHCO3+               1.923e-008  1.753e-008    -7.716    -7.756    -0.040
   NaCO3-                8.362e-009  7.621e-009    -8.078    -8.118    -0.040
   BaCO3                 3.915e-010  3.922e-010    -9.407    -9.406     0.001
Ca              2.419e-003
   Ca+2                  2.302e-003  1.606e-003    -2.638    -2.794    -0.156
   CaHCO3+               1.116e-004  1.018e-004    -3.952    -3.992    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.146e-008  2.150e-008    -7.668    -7.668     0.001
   CaOH+                 2.589e-009  2.359e-009    -8.587    -8.627    -0.040
   CaHSO4+               1.561e-014  1.423e-014   -13.807   -13.847    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.986e-005    -4.006    -4.046    -0.041
   MnCl+                 7.933e-009  7.231e-009    -8.101    -8.141    -0.040
   FeCl+                 1.916e-009  1.747e-009    -8.718    -8.758    -0.040
   MnCl2                 2.831e-013  2.836e-013   -12.548   -12.547     0.001
   MnCl3-                7.702e-018  7.020e-018   -17.113   -17.154    -0.040
   FeCl+2                5.668e-025  3.912e-025   -24.247   -24.408    -0.161
   FeCl2+                1.723e-028  1.570e-028   -27.764   -27.804    -0.040
   FeCl3                 1.409e-033  1.411e-033   -32.851   -32.850     0.001
Fe(2)           7.130e-005
   Fe(HS)2               4.219e-005  4.227e-005    -4.375    -4.374     0.001
   Fe+2                  2.040e-005  1.408e-005    -4.690    -4.851    -0.161
   FeHCO3+               7.674e-006  6.995e-006    -5.115    -5.155    -0.040
   FeCO3                 6.954e-007  6.967e-007    -6.158    -6.157     0.001
   Fe(HS)3-              2.930e-007  2.671e-007    -6.533    -6.573    -0.040
   FeOH+                 4.324e-008  3.942e-008    -7.364    -7.404    -0.040
   FeCl+                 1.916e-009  1.747e-009    -8.718    -8.758    -0.040
   FeSO4                 1.677e-010  1.680e-010    -9.775    -9.775     0.001
   Fe(OH)2               2.964e-012  2.969e-012   -11.528   -11.527     0.001
   Fe(OH)3-              1.071e-015  9.765e-016   -14.970   -15.010    -0.040
   FeHSO4+               1.368e-016  1.247e-016   -15.864   -15.904    -0.040



Fe(3)           5.424e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.649e-014  2.415e-014   -13.577   -13.617    -0.040
   Fe(OH)4-              2.439e-016  2.223e-016   -15.613   -15.653    -0.040
   FeOH+2                1.194e-017  8.239e-018   -16.923   -17.084    -0.161
   Fe+3                  3.320e-022  1.442e-022   -21.479   -21.841    -0.362
   FeCl+2                5.668e-025  3.912e-025   -24.247   -24.408    -0.161
   FeSO4+                1.164e-025  1.061e-025   -24.934   -24.974    -0.040
   FeCl2+                1.723e-028  1.570e-028   -27.764   -27.804    -0.040
   Fe(SO4)2-             1.708e-031  1.557e-031   -30.768   -30.808    -0.040
   FeHSO4+2              4.647e-032  3.208e-032   -31.333   -31.494    -0.161
   Fe2(OH)2+4            8.051e-033  1.827e-033   -32.094   -32.738    -0.644
   FeCl3                 1.409e-033  1.411e-033   -32.851   -32.850     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.029   -44.035    -1.006
H(0)            1.569e-009
   H2                    7.844e-010  7.859e-010    -9.105    -9.105     0.001
K               1.893e-005
   K+                    1.893e-005  1.723e-005    -4.723    -4.764    -0.041
   KSO4-                 8.910e-012  8.121e-012   -11.050   -11.090    -0.040
Mg              8.311e-005
   Mg+2                  7.945e-005  5.572e-005    -4.100    -4.254    -0.154
   MgHCO3+               3.553e-006  3.238e-006    -5.449    -5.490    -0.040
   MgCO3                 1.095e-007  1.097e-007    -6.961    -6.960     0.001
   MgOH+                 1.965e-009  1.791e-009    -8.707    -8.747    -0.040
   MgSO4                 8.748e-010  8.763e-010    -9.058    -9.057     0.001
Mn(2)           4.146e-005
   Mn+2                  2.862e-005  1.975e-005    -4.543    -4.704    -0.161
   MnHCO3+               9.594e-006  8.745e-006    -5.018    -5.058    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.933e-009  7.231e-009    -8.101    -8.141    -0.040
   MnOH+                 4.931e-009  4.494e-009    -8.307    -8.347    -0.040
   MnSO4                 2.352e-010  2.357e-010    -9.628    -9.628     0.001
   MnCl2                 2.831e-013  2.836e-013   -12.548   -12.547     0.001
   MnCl3-                7.702e-018  7.020e-018   -17.113   -17.154    -0.040
   Mn(OH)3-              2.382e-019  2.171e-019   -18.623   -18.663    -0.040
Mn(3)           1.507e-034
   Mn+3                  1.507e-034  6.544e-035   -33.822   -34.184    -0.362
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.286   -83.447    -0.161
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.761   -96.801    -0.040
Na              2.181e-004
   Na+                   2.175e-004  1.985e-004    -3.662    -3.702    -0.040
   NaHCO3                5.533e-007  5.543e-007    -6.257    -6.256     0.001
   NaCO3-                8.362e-009  7.621e-009    -8.078    -8.118    -0.040
   NaSO4-                7.321e-011  6.673e-011   -10.135   -10.176    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.172   -74.171     0.001
S(-2)           2.081e-004
   HS-                   6.367e-005  5.803e-005    -4.196    -4.236    -0.040
   H2S                   5.721e-005  5.731e-005    -4.243    -4.242     0.001
   Fe(HS)2               4.219e-005  4.227e-005    -4.375    -4.374     0.001
   Fe(HS)3-              2.930e-007  2.671e-007    -6.533    -6.573    -0.040
   S5-2                  1.777e-007  1.306e-007    -6.750    -6.884    -0.134
   S4-2                  1.051e-007  7.617e-008    -6.978    -7.118    -0.140
   S6-2                  9.079e-008  6.757e-008    -7.042    -7.170    -0.128
   AsS(OH)(HS)-          6.984e-008  6.365e-008    -7.156    -7.196    -0.040
   S-2                   8.991e-011  6.206e-011   -10.046   -10.207    -0.161
   S3-2                  3.760e-011  2.684e-011   -10.425   -10.571    -0.146
   S2-2                  2.161e-012  1.523e-012   -11.665   -11.817    -0.152
   As3S4(HS)2-           5.726e-018  5.219e-018   -17.242   -17.282    -0.040
S(6)            1.193e-007
   SO4-2                 9.651e-008  6.709e-008    -7.015    -7.173    -0.158
   CaSO4                 2.146e-008  2.150e-008    -7.668    -7.668     0.001
   MgSO4                 8.748e-010  8.763e-010    -9.058    -9.057     0.001
   MnSO4                 2.352e-010  2.357e-010    -9.628    -9.628     0.001
   FeSO4                 1.677e-010  1.680e-010    -9.775    -9.775     0.001



   NaSO4-                7.321e-011  6.673e-011   -10.135   -10.176    -0.040
   BaSO4                 1.236e-011  1.238e-011   -10.908   -10.907     0.001
   KSO4-                 8.910e-012  8.121e-012   -11.050   -11.090    -0.040
   HSO4-                 8.083e-013  7.367e-013   -12.092   -12.133    -0.040
   CaHSO4+               1.561e-014  1.423e-014   -13.807   -13.847    -0.040
   FeHSO4+               1.368e-016  1.247e-016   -15.864   -15.904    -0.040
   FeSO4+                1.164e-025  1.061e-025   -24.934   -24.974    -0.040
   Fe(SO4)2-             1.708e-031  1.557e-031   -30.768   -30.808    -0.040
   FeHSO4+2              4.647e-032  3.208e-032   -31.333   -31.494    -0.161

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.25  -19.63   -1.38  As2O3
Artinite         -9.90   -0.30    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.65  -46.42    8.23  As2O5
As2S3(am)        -8.28  -53.18  -44.90  As2S3
As_native        -6.21  -18.75  -12.53  As
Ba3(AsO4)2      -16.15  -66.26  -50.11  Ba3(AsO4)2
Barite           -3.64  -13.61   -9.97  BaSO4
Birnessite      -28.46   15.14   43.60  MnO2
Bixbyite        -26.07  -26.69   -0.61  Mn2O3
Brucite          -7.20    9.64   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.44  -55.34  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.53   -2.33   -2.86  CH4
Claudetite      -18.29  -19.63   -1.34  As2O3
CO2(g)           -1.43   -2.90   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.29  -11.43   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.34  -37.69  -45.03  Fe3S4
Gypsum           -5.39   -9.97   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.51   33.52   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.36  -30.12   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.53  -43.36   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.74  -42.95   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.61  -41.89   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.75  -45.14   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.17   12.17   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.47  -14.58   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.18  -89.89   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.36  -61.07  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.79   -1.99    3.80  MnS
MnSO4           -14.55  -11.88    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O



Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -27.42   15.14   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -6.88  -53.18  -46.30  As2S3
Portlandite     -11.70   11.10   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.01    9.19   15.20  Mn(OH)2
Pyrolusite      -26.24   15.14   41.38  MnO2
Realgar          -4.03  -23.98  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.07  -45.32  -20.25  FeAsO4:2H2O
Siderite          0.35  -10.54  -10.89  FeCO3
Siderite(d)(3)   -0.09  -10.54  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.40  -14.58   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 56.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.120e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.47   15.13   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.769e-002 -2.307e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.045e-003 -7.456e-005
Manganite          -13.19   12.15   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.295e-003  2.295e-003
Siderite(d)(3)      -0.07  -10.52  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.061e-005  Surface charge, eq

Hfo_s         
 1.023e-006  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.521e-007       0.638  6.521e-007      -6.186
Hfo_sOMn+        2.945e-007       0.288  2.945e-007      -6.531
Hfo_sOFe+        6.157e-008       0.060  6.158e-008      -7.211
Hfo_sOH2+        9.720e-009       0.010  9.720e-009      -8.012
Hfo_sOH          4.292e-009       0.004  4.292e-009      -8.367
Hfo_sOHBa+2      4.544e-010       0.000  4.544e-010      -9.343
Hfo_sO-          4.341e-011       0.000  4.341e-011     -10.362

Hfo           
 3.061e-005  Surface charge, eq

Hfo_w         
 4.091e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.648e-005       0.647  2.648e-005      -4.577
Hfo_wOH          1.169e-005       0.286  1.169e-005      -4.932
Hfo_wOFe+        1.566e-006       0.038  1.566e-006      -5.805
Hfo_wOMn+        6.374e-007       0.016  6.375e-007      -6.196
Hfo_wOCa+        2.315e-007       0.006  2.315e-007      -6.635
Hfo_wOMg+        1.405e-007       0.003  1.405e-007      -6.852
Hfo_wO-          1.183e-007       0.003  1.183e-007      -6.927
Hfo_wOFeOH       3.627e-008       0.001  3.627e-008      -7.440
Hfo_wH2AsO3      4.669e-010       0.000  4.669e-010      -9.331
Hfo_wSO4-        5.344e-012       0.000  5.344e-012     -11.272
Hfo_wOHSO4-2     4.706e-012       0.000  4.707e-012     -11.327
Hfo_wOBa+        2.332e-012       0.000  2.332e-012     -11.632
Hfo_wOHAsO4-3    1.383e-018       0.000  1.383e-018     -17.859
Hfo_wHAsO4-      1.589e-019       0.000  1.589e-019     -18.799
Hfo_wH2AsO4      1.164e-020       0.000  1.164e-020     -19.934

Mno           
-3.482e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.783e-025       0.000  3.783e-025     -24.422
Mno_O3Ca         2.347e-026       0.000  2.347e-026     -25.629
Mno_O3-2         1.999e-026       0.000  1.999e-026     -25.699
Mno_O3HMn+       6.035e-027       0.000  6.035e-027     -26.219
Mno_O3H-         7.992e-028       0.000  7.993e-028     -27.097
Mno_O3Na-        4.202e-028       0.000  4.202e-028     -27.377
Mno_O3HCa+       3.267e-028       0.000  3.267e-028     -27.486
Mno_O3Mg         3.047e-028       0.000  3.047e-028     -27.516
Mno_O3Ba         1.112e-028       0.000  1.113e-028     -27.954
Mno_O3HMg+       2.872e-030       0.000  2.872e-030     -29.542
Mno_O3HBa+       2.769e-030       0.000  2.770e-030     -29.558
Mno_O3HNa        1.568e-030       0.000  1.568e-030     -29.805
Mno_O3H2         2.400e-032       0.000  2.400e-032     -31.620
Mno_O3H3+        1.929e-037       0.000  1.929e-037     -36.715
Mno_O3H3Cl       4.770e-040       0.000  4.770e-040     -39.321

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               6.999e-008  6.999e-008
Ba               5.530e-007  5.530e-007
C                1.178e-002  1.178e-002
Ca               2.459e-003  2.459e-003
Cl               9.873e-005  9.873e-005
Fe               7.352e-005  7.352e-005



K                1.893e-005  1.893e-005
Mg               8.312e-005  8.312e-005
Mn               4.220e-005  4.219e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.935      Charge balance
                                       pe  =  -3.956      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.971e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.828e-003
                       Total CO2 (mol/kg)  =  6.980e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.726e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.39
                               Iterations  =  48
                                  Total H  = 1.110353e+002
                                  Total O  = 5.552474e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.262e-007  1.162e-007    -6.899    -6.935    -0.036
   OH-                   9.459e-008  8.617e-008    -7.024    -7.065    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           6.999e-008
   AsS(OH)(HS)-          6.984e-008  6.362e-008    -7.156    -7.196    -0.041
   H3AsO3                1.550e-010  1.553e-010    -9.810    -9.809     0.001
   H2AsO3-               1.039e-012  9.465e-013   -11.983   -12.024    -0.041
   H4AsO3+               9.810e-018  8.936e-018   -17.008   -17.049    -0.041
   As3S4(HS)2-           6.048e-018  5.509e-018   -17.218   -17.259    -0.041
   HAsO3-2               2.361e-020  1.626e-020   -19.627   -19.789    -0.162
   AsO3-3                6.468e-029  2.793e-029   -28.189   -28.554    -0.365
As(5)           5.320e-019
   H2AsO4-               2.975e-019  2.710e-019   -18.527   -18.567    -0.041
   HAsO4-2               2.345e-019  1.614e-019   -18.630   -18.792    -0.162
   AsO4-3                7.205e-024  3.111e-024   -23.142   -23.507    -0.365
   H3AsO4                6.269e-024  6.281e-024   -23.203   -23.202     0.001
Ba              5.530e-007
   Ba+2                  5.331e-007  3.671e-007    -6.273    -6.435    -0.162
   BaHCO3+               1.947e-008  1.773e-008    -7.711    -7.751    -0.041
   BaCO3                 3.851e-010  3.858e-010    -9.414    -9.414     0.001
   BaSO4                 1.199e-011  1.201e-011   -10.921   -10.921     0.001
   BaOH+                 1.175e-013  1.071e-013   -12.930   -12.970    -0.041
C(-4)           4.799e-003
   CH4                   4.799e-003  4.808e-003    -2.319    -2.318     0.001
C(4)            6.980e-003
   HCO3-                 5.516e-003  5.039e-003    -2.258    -2.298    -0.039
   CO2                   1.314e-003  1.316e-003    -2.881    -2.881     0.001
   CaHCO3+               1.149e-004  1.046e-004    -3.940    -3.980    -0.041
   MnHCO3+               9.872e-006  8.992e-006    -5.006    -5.046    -0.041
   FeHCO3+               8.216e-006  7.484e-006    -5.085    -5.126    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.597e-006  3.277e-006    -5.444    -5.485    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.921e-006  2.035e-006    -5.534    -5.691    -0.157
   FeCO3                 7.236e-007  7.249e-007    -6.141    -6.140     0.001
   NaHCO3                5.610e-007  5.620e-007    -6.251    -6.250     0.001
   MgCO3                 1.077e-007  1.079e-007    -6.968    -6.967     0.001
   BaHCO3+               1.947e-008  1.773e-008    -7.711    -7.751    -0.041
   NaCO3-                8.249e-009  7.514e-009    -8.084    -8.124    -0.041
   BaCO3                 3.851e-010  3.858e-010    -9.414    -9.414     0.001



Ca              2.459e-003
   Ca+2                  2.339e-003  1.628e-003    -2.631    -2.788    -0.157
   CaHCO3+               1.149e-004  1.046e-004    -3.940    -3.980    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.116e-008  2.120e-008    -7.674    -7.674     0.001
   CaOH+                 2.553e-009  2.326e-009    -8.593    -8.633    -0.041
   CaHSO4+               1.584e-014  1.443e-014   -13.800   -13.841    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.980e-005    -4.006    -4.047    -0.041
   MnCl+                 8.041e-009  7.325e-009    -8.095    -8.135    -0.041
   FeCl+                 2.021e-009  1.841e-009    -8.694    -8.735    -0.041
   MnCl2                 2.866e-013  2.871e-013   -12.543   -12.542     0.001
   MnCl3-                7.796e-018  7.102e-018   -17.108   -17.149    -0.041
   FeCl+2                6.176e-025  4.252e-025   -24.209   -24.371    -0.162
   FeCl2+                1.872e-028  1.706e-028   -27.728   -27.768    -0.041
   FeCl3                 1.529e-033  1.532e-033   -32.816   -32.815     0.001
Fe(2)           7.352e-005
   Fe(HS)2               4.268e-005  4.275e-005    -4.370    -4.369     0.001
   Fe+2                  2.157e-005  1.485e-005    -4.666    -4.828    -0.162
   FeHCO3+               8.216e-006  7.484e-006    -5.085    -5.126    -0.041
   FeCO3                 7.236e-007  7.249e-007    -6.141    -6.140     0.001
   Fe(HS)3-              2.905e-007  2.646e-007    -6.537    -6.577    -0.041
   FeOH+                 4.438e-008  4.042e-008    -7.353    -7.393    -0.041
   FeCl+                 2.021e-009  1.841e-009    -8.694    -8.735    -0.041
   FeSO4                 1.721e-010  1.724e-010    -9.764    -9.763     0.001
   Fe(OH)2               2.956e-012  2.961e-012   -11.529   -11.528     0.001
   Fe(OH)3-              1.040e-015  9.471e-016   -14.983   -15.024    -0.041
   FeHSO4+               1.445e-016  1.316e-016   -15.840   -15.881    -0.041
Fe(3)           5.500e-014
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.726e-014  2.483e-014   -13.564   -13.605    -0.041
   Fe(OH)4-              2.373e-016  2.162e-016   -15.625   -15.665    -0.041
   FeOH+2                1.265e-017  8.713e-018   -16.898   -17.060    -0.162
   Fe+3                  3.631e-022  1.568e-022   -21.440   -21.805    -0.365
   FeCl+2                6.176e-025  4.252e-025   -24.209   -24.371    -0.162
   FeSO4+                1.232e-025  1.122e-025   -24.909   -24.950    -0.041
   FeCl2+                1.872e-028  1.706e-028   -27.728   -27.768    -0.041
   Fe(SO4)2-             1.759e-031  1.602e-031   -30.755   -30.795    -0.041
   FeHSO4+2              5.069e-032  3.490e-032   -31.295   -31.457    -0.162
   Fe2(OH)2+4            9.093e-033  2.043e-033   -32.041   -32.690    -0.648
   FeCl3                 1.529e-033  1.532e-033   -32.816   -32.815     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.962   -43.975    -1.013
H(0)            1.560e-009
   H2                    7.802e-010  7.817e-010    -9.108    -9.107     0.001
K               1.893e-005
   K+                    1.893e-005  1.722e-005    -4.723    -4.764    -0.041
   KSO4-                 8.668e-012  7.896e-012   -11.062   -11.103    -0.041
Mg              8.312e-005
   Mg+2                  7.941e-005  5.557e-005    -4.100    -4.255    -0.155
   MgHCO3+               3.597e-006  3.277e-006    -5.444    -5.485    -0.041
   MgCO3                 1.077e-007  1.079e-007    -6.968    -6.967     0.001
   MgOH+                 1.906e-009  1.737e-009    -8.720    -8.760    -0.041
   MgSO4                 8.487e-010  8.503e-010    -9.071    -9.070     0.001
Mn(2)           4.220e-005
   Mn+2                  2.908e-005  2.002e-005    -4.536    -4.699    -0.162
   MnHCO3+               9.872e-006  8.992e-006    -5.006    -5.046    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.041e-009  7.325e-009    -8.095    -8.135    -0.041
   MnOH+                 4.863e-009  4.430e-009    -8.313    -8.354    -0.041
   MnSO4                 2.320e-010  2.324e-010    -9.635    -9.634     0.001
   MnCl2                 2.866e-013  2.871e-013   -12.543   -12.542     0.001
   MnCl3-                7.796e-018  7.102e-018   -17.108   -17.149    -0.041
   Mn(OH)3-              2.221e-019  2.023e-019   -18.653   -18.694    -0.041
Mn(3)           1.584e-034
   Mn+3                  1.584e-034  6.839e-035   -33.800   -34.165    -0.365
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.323   -83.485    -0.162



Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.785   -96.826    -0.041
Na              2.181e-004
   Na+                   2.175e-004  1.983e-004    -3.663    -3.703    -0.040
   NaHCO3                5.610e-007  5.620e-007    -6.251    -6.250     0.001
   NaCO3-                8.249e-009  7.514e-009    -8.084    -8.124    -0.041
   NaSO4-                7.123e-011  6.488e-011   -10.147   -10.188    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.167   -74.166     0.001
S(-2)           2.081e-004
   HS-                   6.239e-005  5.683e-005    -4.205    -4.245    -0.041
   H2S                   5.761e-005  5.772e-005    -4.239    -4.239     0.001
   Fe(HS)2               4.268e-005  4.275e-005    -4.370    -4.369     0.001
   Fe(HS)3-              2.905e-007  2.646e-007    -6.537    -6.577    -0.041
   S5-2                  1.695e-007  1.243e-007    -6.771    -6.905    -0.135
   S4-2                  1.003e-007  7.254e-008    -6.999    -7.139    -0.141
   S6-2                  8.660e-008  6.435e-008    -7.062    -7.191    -0.129
   AsS(OH)(HS)-          6.984e-008  6.362e-008    -7.156    -7.196    -0.041
   S-2                   8.584e-011  5.910e-011   -10.066   -10.228    -0.162
   S3-2                  3.588e-011  2.556e-011   -10.445   -10.592    -0.147
   S2-2                  2.062e-012  1.451e-012   -11.686   -11.838    -0.153
   As3S4(HS)2-           6.048e-018  5.509e-018   -17.218   -17.259    -0.041
S(6)            1.166e-007
   SO4-2                 9.412e-008  6.527e-008    -7.026    -7.185    -0.159
   CaSO4                 2.116e-008  2.120e-008    -7.674    -7.674     0.001
   MgSO4                 8.487e-010  8.503e-010    -9.071    -9.070     0.001
   MnSO4                 2.320e-010  2.324e-010    -9.635    -9.634     0.001
   FeSO4                 1.721e-010  1.724e-010    -9.764    -9.763     0.001
   NaSO4-                7.123e-011  6.488e-011   -10.147   -10.188    -0.041
   BaSO4                 1.199e-011  1.201e-011   -10.921   -10.921     0.001
   KSO4-                 8.668e-012  7.896e-012   -11.062   -11.103    -0.041
   HSO4-                 8.092e-013  7.371e-013   -12.092   -12.132    -0.041
   CaHSO4+               1.584e-014  1.443e-014   -13.800   -13.841    -0.041
   FeHSO4+               1.445e-016  1.316e-016   -15.840   -15.881    -0.041
   FeSO4+                1.232e-025  1.122e-025   -24.909   -24.950    -0.041
   Fe(SO4)2-             1.759e-031  1.602e-031   -30.755   -30.795    -0.041
   FeHSO4+2              5.069e-032  3.490e-032   -31.295   -31.457    -0.162

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.24  -19.62   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.63  -46.40    8.23  As2O5
As2S3(am)        -8.26  -53.16  -44.90  As2S3
As_native        -6.21  -18.74  -12.53  As
Ba3(AsO4)2      -16.21  -66.32  -50.11  Ba3(AsO4)2
Barite           -3.65  -13.62   -9.97  BaSO4
Birnessite      -28.47   15.13   43.60  MnO2
Bixbyite        -26.11  -26.72   -0.61  Mn2O3
Brucite          -7.23    9.61   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.47  -55.38  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.54   -2.32   -2.86  CH4
Claudetite      -18.28  -19.62   -1.34  As2O3
CO2(g)           -1.41   -2.88   -1.47  CO2
Dolomite         -1.34  -18.43  -17.09  CaMg(CO3)2
Dolomite(d)      -1.89  -18.43  -16.54  CaMg(CO3)2
Epsomite         -9.30  -11.44   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH



Greigite          7.36  -37.68  -45.03  Fe3S4
Gypsum           -5.39   -9.97   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.56   33.47   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.35  -38.32  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.41  -30.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.51  -43.34   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.73  -42.94   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.60  -41.88   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.72  -45.11   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.92   -9.95   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.19   12.15   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.48  -14.59   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.17  -89.89   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.40  -61.11  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.81   -2.01    3.80  MnS
MnSO4           -14.55  -11.88    2.67  MnSO4
Nahcolite        -5.45   -6.00   -0.55  NaHCO3
Natron          -11.79  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.33   -9.95   -5.62  MgCO3:3H2O
Nsutite         -27.44   15.13   42.56  MnO2
O2(g)           -71.27  -74.17   -2.89  O2
Orpiment         -6.86  -53.16  -46.30  As2S3
Portlandite     -11.72   11.08   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.03    9.17   15.20  Mn(OH)2
Pyrolusite      -26.25   15.13   41.38  MnO2
Realgar          -4.02  -23.97  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.06  -45.31  -20.25  FeAsO4:2H2O
Siderite          0.37  -10.52  -10.89  FeCO3
Siderite(d)(3)   -0.07  -10.52  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.41  -14.59   -0.18  Na2SO4
Thermonatrite   -13.22  -13.10    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 57.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.140e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000



H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.49   15.11   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.765e-002 -2.346e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.043e-003 -7.682e-005
Manganite          -13.21   12.13   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.295e-003  2.295e-003
Siderite(d)(3)      -0.05  -10.50  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.080e-005  Surface charge, eq

Hfo_s         
 1.022e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.559e-007       0.642  6.559e-007      -6.183
Hfo_sOMn+        2.883e-007       0.282  2.883e-007      -6.540
Hfo_sOFe+        6.265e-008       0.061  6.265e-008      -7.203
Hfo_sOH2+        9.915e-009       0.010  9.916e-009      -8.004
Hfo_sOH          4.261e-009       0.004  4.261e-009      -8.370
Hfo_sOHBa+2      4.498e-010       0.000  4.498e-010      -9.347
Hfo_sO-          4.195e-011       0.000  4.195e-011     -10.377

Hfo           
 3.080e-005  Surface charge, eq

Hfo_w         
 4.086e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.669e-005       0.653  2.669e-005      -4.574
Hfo_wOH          1.147e-005       0.281  1.147e-005      -4.940
Hfo_wOFe+        1.574e-006       0.039  1.574e-006      -5.803
Hfo_wOMn+        6.166e-007       0.015  6.166e-007      -6.210
Hfo_wOCa+        2.240e-007       0.005  2.240e-007      -6.650
Hfo_wOMg+        1.338e-007       0.003  1.338e-007      -6.873
Hfo_wO-          1.129e-007       0.003  1.129e-007      -6.947
Hfo_wOFeOH       3.549e-008       0.001  3.549e-008      -7.450
Hfo_wH2AsO3      4.640e-010       0.000  4.641e-010      -9.333
Hfo_wSO4-        5.243e-012       0.000  5.243e-012     -11.280
Hfo_wOHSO4-2     4.494e-012       0.000  4.494e-012     -11.347
Hfo_wOBa+        2.220e-012       0.000  2.220e-012     -11.654
Hfo_wOHAsO4-3    1.274e-018       0.000  1.274e-018     -17.895
Hfo_wHAsO4-      1.545e-019       0.000  1.545e-019     -18.811
Hfo_wH2AsO4      1.163e-020       0.000  1.163e-020     -19.934

Mno           
-1.365e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.513e-028       0.000  1.513e-028     -27.820
Mno_O3Ca         9.386e-030       0.000  9.386e-030     -29.028
Mno_O3-2         7.888e-030       0.000  7.888e-030     -29.103
Mno_O3HMn+       2.479e-030       0.000  2.479e-030     -29.606



Mno_O3H-         3.241e-031       0.000  3.241e-031     -30.489
Mno_O3Na-        1.657e-031       0.000  1.657e-031     -30.781
Mno_O3HCa+       1.342e-031       0.000  1.342e-031     -30.872
Mno_O3Mg         1.199e-031       0.000  1.199e-031     -30.921
Mno_O3Ba         4.378e-032       0.000  4.378e-032     -31.359
Mno_O3HMg+       1.161e-033       0.000  1.161e-033     -32.935
Mno_O3HBa+       1.120e-033       0.000  1.120e-033     -32.951
Mno_O3HNa        6.354e-034       0.000  6.354e-034     -33.197
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.256e-041       0.000  8.256e-041     -40.083
Mno_O3H3Cl       2.041e-043       0.000  2.041e-043     -42.690

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.000e-008  7.000e-008
Ba               5.530e-007  5.530e-007
C                1.202e-002  1.202e-002
Ca               2.499e-003  2.499e-003
Cl               9.873e-005  9.873e-005
Fe               7.577e-005  7.577e-005
K                1.893e-005  1.893e-005
Mg               8.312e-005  8.312e-005
Mn               4.293e-005  4.293e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.923      Charge balance
                                       pe  =  -3.944      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.088e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.913e-003
                       Total CO2 (mol/kg)  =  7.120e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.728e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.34
                               Iterations  =  35
                                  Total H  = 1.110357e+002
                                  Total O  = 5.552506e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.297e-007  1.193e-007    -6.887    -6.923    -0.036
   OH-                   9.212e-008  8.386e-008    -7.036    -7.076    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.000e-008
   AsS(OH)(HS)-          6.984e-008  6.358e-008    -7.156    -7.197    -0.041
   H3AsO3                1.570e-010  1.573e-010    -9.804    -9.803     0.001
   H2AsO3-               1.025e-012  9.333e-013   -11.989   -12.030    -0.041
   H4AsO3+               1.022e-017  9.302e-018   -16.991   -17.031    -0.041
   As3S4(HS)2-           6.377e-018  5.805e-018   -17.195   -17.236    -0.041
   HAsO3-2               2.272e-020  1.560e-020   -19.644   -19.807    -0.163
   AsO3-3                6.075e-029  2.609e-029   -28.216   -28.584    -0.367
As(5)           5.218e-019
   H2AsO4-               2.951e-019  2.686e-019   -18.530   -18.571    -0.041
   HAsO4-2               2.267e-019  1.557e-019   -18.645   -18.808    -0.163
   AsO4-3                6.802e-024  2.921e-024   -23.167   -23.534    -0.367
   H3AsO4                6.384e-024  6.396e-024   -23.195   -23.194     0.001
Ba              5.530e-007
   Ba+2                  5.329e-007  3.660e-007    -6.273    -6.436    -0.163



   BaHCO3+               1.970e-008  1.793e-008    -7.706    -7.746    -0.041
   BaCO3                 3.791e-010  3.798e-010    -9.421    -9.420     0.001
   BaSO4                 1.163e-011  1.166e-011   -10.934   -10.933     0.001
   BaOH+                 1.141e-013  1.039e-013   -12.943   -12.983    -0.041
C(-4)           4.899e-003
   CH4                   4.899e-003  4.908e-003    -2.310    -2.309     0.001
C(4)            7.120e-003
   HCO3-                 5.597e-003  5.111e-003    -2.252    -2.292    -0.040
   CO2                   1.369e-003  1.372e-003    -2.864    -2.863     0.001
   CaHCO3+               1.181e-004  1.075e-004    -3.928    -3.969    -0.041
   MnHCO3+               1.015e-005  9.239e-006    -4.994    -5.034    -0.041
   FeHCO3+               8.779e-006  7.992e-006    -5.057    -5.097    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.641e-006  3.314e-006    -5.439    -5.480    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.890e-006  2.008e-006    -5.539    -5.697    -0.158
   FeCO3                 7.520e-007  7.534e-007    -6.124    -6.123     0.001
   NaHCO3                5.686e-007  5.696e-007    -6.245    -6.244     0.001
   MgCO3                 1.060e-007  1.062e-007    -6.975    -6.974     0.001
   BaHCO3+               1.970e-008  1.793e-008    -7.706    -7.746    -0.041
   NaCO3-                8.142e-009  7.412e-009    -8.089    -8.130    -0.041
   BaCO3                 3.791e-010  3.798e-010    -9.421    -9.420     0.001
Ca              2.499e-003
   Ca+2                  2.375e-003  1.649e-003    -2.624    -2.783    -0.158
   CaHCO3+               1.181e-004  1.075e-004    -3.928    -3.969    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.087e-008  2.091e-008    -7.680    -7.680     0.001
   CaOH+                 2.519e-009  2.293e-009    -8.599    -8.640    -0.041
   CaHSO4+               1.606e-014  1.462e-014   -13.794   -13.835    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.975e-005    -4.006    -4.047    -0.041
   MnCl+                 8.146e-009  7.416e-009    -8.089    -8.130    -0.041
   FeCl+                 2.128e-009  1.937e-009    -8.672    -8.713    -0.041
   MnCl2                 2.900e-013  2.905e-013   -12.538   -12.537     0.001
   MnCl3-                7.888e-018  7.181e-018   -17.103   -17.144    -0.041
   FeCl+2                6.710e-025  4.609e-025   -24.173   -24.336    -0.163
   FeCl2+                2.029e-028  1.848e-028   -27.693   -27.733    -0.041
   FeCl3                 1.655e-033  1.658e-033   -32.781   -32.780     0.001
Fe(2)           7.577e-005
   Fe(HS)2               4.314e-005  4.322e-005    -4.365    -4.364     0.001
   Fe+2                  2.277e-005  1.564e-005    -4.643    -4.806    -0.163
   FeHCO3+               8.779e-006  7.992e-006    -5.057    -5.097    -0.041
   FeCO3                 7.520e-007  7.534e-007    -6.124    -6.123     0.001
   Fe(HS)3-              2.879e-007  2.621e-007    -6.541    -6.582    -0.041
   FeOH+                 4.551e-008  4.143e-008    -7.342    -7.383    -0.041
   FeCl+                 2.128e-009  1.937e-009    -8.672    -8.713    -0.041
   FeSO4                 1.764e-010  1.767e-010    -9.754    -9.753     0.001
   Fe(OH)2               2.948e-012  2.954e-012   -11.530   -11.530     0.001
   Fe(OH)3-              1.010e-015  9.194e-016   -14.996   -15.036    -0.041
   FeHSO4+               1.522e-016  1.386e-016   -15.817   -15.858    -0.041
Fe(3)           5.576e-014
   Fe(OH)2+              2.803e-014  2.551e-014   -13.552   -13.593    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.311e-016  2.104e-016   -15.636   -15.677    -0.041
   FeOH+2                1.339e-017  9.198e-018   -16.873   -17.036    -0.163
   Fe+3                  3.960e-022  1.700e-022   -21.402   -21.769    -0.367
   FeCl+2                6.710e-025  4.609e-025   -24.173   -24.336    -0.163
   FeSO4+                1.301e-025  1.185e-025   -24.886   -24.926    -0.041
   FeCl2+                2.029e-028  1.848e-028   -27.693   -27.733    -0.041
   Fe(SO4)2-             1.809e-031  1.647e-031   -30.743   -30.783    -0.041
   FeHSO4+2              5.512e-032  3.786e-032   -31.259   -31.422    -0.163
   Fe2(OH)2+4            1.023e-032  2.277e-033   -31.990   -32.643    -0.653
   FeCl3                 1.655e-033  1.658e-033   -32.781   -32.780     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.896   -43.916    -1.020
H(0)            1.552e-009
   H2                    7.762e-010  7.777e-010    -9.110    -9.109     0.001
K               1.893e-005



   K+                    1.893e-005  1.721e-005    -4.723    -4.764    -0.041
   KSO4-                 8.438e-012  7.681e-012   -11.074   -11.115    -0.041
Mg              8.312e-005
   Mg+2                  7.938e-005  5.542e-005    -4.100    -4.256    -0.156
   MgHCO3+               3.641e-006  3.314e-006    -5.439    -5.480    -0.041
   MgCO3                 1.060e-007  1.062e-007    -6.975    -6.974     0.001
   MgOH+                 1.852e-009  1.686e-009    -8.732    -8.773    -0.041
   MgSO4                 8.239e-010  8.255e-010    -9.084    -9.083     0.001
Mn(2)           4.293e-005
   Mn+2                  2.953e-005  2.028e-005    -4.530    -4.693    -0.163
   MnHCO3+               1.015e-005  9.239e-006    -4.994    -5.034    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.146e-009  7.416e-009    -8.089    -8.130    -0.041
   MnOH+                 4.798e-009  4.368e-009    -8.319    -8.360    -0.041
   MnSO4                 2.288e-010  2.292e-010    -9.641    -9.640     0.001
   MnCl2                 2.900e-013  2.905e-013   -12.538   -12.537     0.001
   MnCl3-                7.888e-018  7.181e-018   -17.103   -17.144    -0.041
   Mn(OH)3-              2.076e-019  1.890e-019   -18.683   -18.724    -0.041
Mn(3)           1.662e-034
   Mn+3                  1.662e-034  7.138e-035   -33.779   -34.146    -0.367
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.359   -83.522    -0.163
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.809   -96.850    -0.041
Na              2.181e-004
   Na+                   2.175e-004  1.982e-004    -3.663    -3.703    -0.040
   NaHCO3                5.686e-007  5.696e-007    -6.245    -6.244     0.001
   NaCO3-                8.142e-009  7.412e-009    -8.089    -8.130    -0.041
   NaSO4-                6.933e-011  6.312e-011   -10.159   -10.200    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.163   -74.162     0.001
S(-2)           2.081e-004
   HS-                   6.117e-005  5.569e-005    -4.213    -4.254    -0.041
   H2S                   5.800e-005  5.810e-005    -4.237    -4.236     0.001
   Fe(HS)2               4.314e-005  4.322e-005    -4.365    -4.364     0.001
   Fe(HS)3-              2.879e-007  2.621e-007    -6.541    -6.582    -0.041
   S5-2                  1.619e-007  1.186e-007    -6.791    -6.926    -0.135
   S4-2                  9.581e-008  6.918e-008    -7.019    -7.160    -0.141
   S6-2                  8.272e-008  6.137e-008    -7.082    -7.212    -0.130
   AsS(OH)(HS)-          6.984e-008  6.358e-008    -7.156    -7.197    -0.041
   S-2                   8.206e-011  5.636e-011   -10.086   -10.249    -0.163
   S3-2                  3.429e-011  2.438e-011   -10.465   -10.613    -0.148
   S2-2                  1.971e-012  1.383e-012   -11.705   -11.859    -0.154
   As3S4(HS)2-           6.377e-018  5.805e-018   -17.195   -17.236    -0.041
S(6)            1.140e-007
   SO4-2                 9.183e-008  6.354e-008    -7.037    -7.197    -0.160
   CaSO4                 2.087e-008  2.091e-008    -7.680    -7.680     0.001
   MgSO4                 8.239e-010  8.255e-010    -9.084    -9.083     0.001
   MnSO4                 2.288e-010  2.292e-010    -9.641    -9.640     0.001
   FeSO4                 1.764e-010  1.767e-010    -9.754    -9.753     0.001
   NaSO4-                6.933e-011  6.312e-011   -10.159   -10.200    -0.041
   BaSO4                 1.163e-011  1.166e-011   -10.934   -10.933     0.001
   KSO4-                 8.438e-012  7.681e-012   -11.074   -11.115    -0.041
   HSO4-                 8.098e-013  7.372e-013   -12.092   -12.132    -0.041
   CaHSO4+               1.606e-014  1.462e-014   -13.794   -13.835    -0.041
   FeHSO4+               1.522e-016  1.386e-016   -15.817   -15.858    -0.041
   FeSO4+                1.301e-025  1.185e-025   -24.886   -24.926    -0.041
   Fe(SO4)2-             1.809e-031  1.647e-031   -30.743   -30.783    -0.041
   FeHSO4+2              5.512e-032  3.786e-032   -31.259   -31.422    -0.163

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.62   -9.98   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.23  -19.61   -1.38  As2O3



Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.62  -46.39    8.23  As2O5
As2S3(am)        -8.24  -53.14  -44.90  As2S3
As_native        -6.21  -18.74  -12.53  As
Ba3(AsO4)2      -16.27  -66.38  -50.11  Ba3(AsO4)2
Barite           -3.66  -13.63   -9.97  BaSO4
Birnessite      -28.49   15.11   43.60  MnO2
Bixbyite        -26.14  -26.75   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.51  -55.42  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.55   -2.31   -2.86  CH4
Claudetite      -18.27  -19.61   -1.34  As2O3
CO2(g)           -1.39   -2.86   -1.47  CO2
Dolomite         -1.34  -18.43  -17.09  CaMg(CO3)2
Dolomite(d)      -1.89  -18.43  -16.54  CaMg(CO3)2
Epsomite         -9.31  -11.45   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.40   -9.98   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.61   33.42   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.37  -38.34  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.46  -30.22   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.72  -42.93   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.59  -41.87   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.92   -9.95   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.21   12.13   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.49  -14.60   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.17  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.44  -61.15  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.82   -2.02    3.80  MnS
MnSO4           -14.56  -11.89    2.67  MnSO4
Nahcolite        -5.45   -5.99   -0.55  NaHCO3
Natron          -11.79  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.33   -9.95   -5.62  MgCO3:3H2O
Nsutite         -27.45   15.11   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -6.84  -53.14  -46.30  As2S3
Portlandite     -11.74   11.06   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.05    9.15   15.20  Mn(OH)2
Pyrolusite      -26.27   15.11   41.38  MnO2
Realgar          -4.02  -23.96  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.06  -45.30  -20.25  FeAsO4:2H2O
Siderite          0.39  -10.50  -10.89  FeCO3
Siderite(d)(3)   -0.05  -10.50  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.42  -14.60   -0.18  Na2SO4
Thermonatrite   -13.23  -13.10    0.13  Na2CO3:H2O



Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 58.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.160e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.50   15.10   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.761e-002 -2.385e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.041e-003 -7.911e-005
Manganite          -13.22   12.12   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.294e-003  2.294e-003
Siderite(d)(3)      -0.04  -10.49  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.58  -12.14   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.098e-005  Surface charge, eq

Hfo_s         
 1.020e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.595e-007       0.646  6.595e-007      -6.181
Hfo_sOMn+        2.824e-007       0.277  2.824e-007      -6.549
Hfo_sOFe+        6.370e-008       0.062  6.370e-008      -7.196
Hfo_sOH2+        1.011e-008       0.010  1.011e-008      -7.995
Hfo_sOH          4.231e-009       0.004  4.231e-009      -8.374
Hfo_sOHBa+2      4.454e-010       0.000  4.454e-010      -9.351
Hfo_sO-          4.057e-011       0.000  4.057e-011     -10.392

Hfo           
 3.098e-005  Surface charge, eq

Hfo_w         
 4.082e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.689e-005       0.659  2.689e-005      -4.570
Hfo_wOH          1.126e-005       0.276  1.126e-005      -4.949
Hfo_wOFe+        1.582e-006       0.039  1.582e-006      -5.801
Hfo_wOMn+        5.969e-007       0.015  5.969e-007      -6.224
Hfo_wOCa+        2.168e-007       0.005  2.168e-007      -6.664



Hfo_wOMg+        1.276e-007       0.003  1.276e-007      -6.894
Hfo_wO-          1.080e-007       0.003  1.080e-007      -6.967
Hfo_wOFeOH       3.475e-008       0.001  3.475e-008      -7.459
Hfo_wH2AsO3      4.613e-010       0.000  4.613e-010      -9.336
Hfo_wSO4-        5.144e-012       0.000  5.144e-012     -11.289
Hfo_wOHSO4-2     4.295e-012       0.000  4.295e-012     -11.367
Hfo_wOBa+        2.116e-012       0.000  2.116e-012     -11.674
Hfo_wOHAsO4-3    1.176e-018       0.000  1.176e-018     -17.929
Hfo_wHAsO4-      1.503e-019       0.000  1.503e-019     -18.823
Hfo_wH2AsO4      1.162e-020       0.000  1.162e-020     -19.935

Mno           
-3.328e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.761e-030       0.000  3.761e-030     -29.425
Mno_O3Ca         2.334e-031       0.000  2.334e-031     -30.632
Mno_O3-2         1.937e-031       0.000  1.937e-031     -30.713
Mno_O3HMn+       6.329e-032       0.000  6.329e-032     -31.199
Mno_O3H-         8.169e-033       0.000  8.169e-033     -32.088
Mno_O3Na-        4.067e-033       0.000  4.067e-033     -32.391
Mno_O3HCa+       3.426e-033       0.000  3.426e-033     -32.465
Mno_O3Mg         2.937e-033       0.000  2.937e-033     -32.532
Mno_O3Ba         1.072e-033       0.000  1.072e-033     -32.970
Mno_O3HMg+       2.920e-035       0.000  2.920e-035     -34.535
Mno_O3HBa+       2.815e-035       0.000  2.815e-035     -34.551
Mno_O3HNa        1.600e-035       0.000  1.600e-035     -34.796
Mno_O3H2         2.588e-037       0.000  2.588e-037     -36.587
Mno_O3H3+        2.193e-042       0.000  2.193e-042     -41.659
Mno_O3H3Cl       5.418e-045       0.000  5.418e-045     -44.266

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.000e-008  7.000e-008
Ba               5.530e-007  5.530e-007
C                1.226e-002  1.226e-002
Ca               2.537e-003  2.537e-003
Cl               9.873e-005  9.873e-005
Fe               7.805e-005  7.805e-005
K                1.893e-005  1.893e-005
Mg               8.313e-005  8.313e-005
Mn               4.365e-005  4.365e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.912      Charge balance
                                       pe  =  -3.931      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.204e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.996e-003
                       Total CO2 (mol/kg)  =  7.260e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.729e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.30
                               Iterations  =  37
                                  Total H  = 1.110361e+002
                                  Total O  = 5.552539e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.332e-007  1.225e-007    -6.875    -6.912    -0.036
   OH-                   8.979e-008  8.169e-008    -7.047    -7.088    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.000e-008
   AsS(OH)(HS)-          6.984e-008  6.354e-008    -7.156    -7.197    -0.041
   H3AsO3                1.591e-010  1.594e-010    -9.798    -9.798     0.001
   H2AsO3-               1.012e-012  9.210e-013   -11.995   -12.036    -0.041
   H4AsO3+               1.063e-017  9.675e-018   -16.973   -17.014    -0.041
   As3S4(HS)2-           6.713e-018  6.108e-018   -17.173   -17.214    -0.041
   HAsO3-2               2.189e-020  1.500e-020   -19.660   -19.824    -0.164
   AsO3-3                5.719e-029  2.443e-029   -28.243   -28.612    -0.369
As(5)           5.123e-019
   H2AsO4-               2.928e-019  2.664e-019   -18.533   -18.575    -0.041
   HAsO4-2               2.195e-019  1.504e-019   -18.659   -18.823    -0.164
   H3AsO4                6.499e-024  6.511e-024   -23.187   -23.186     0.001
   AsO4-3                6.435e-024  2.749e-024   -23.191   -23.561    -0.369
Ba              5.530e-007
   Ba+2                  5.327e-007  3.650e-007    -6.274    -6.438    -0.164
   BaHCO3+               1.992e-008  1.813e-008    -7.701    -7.742    -0.041
   BaCO3                 3.733e-010  3.740e-010    -9.428    -9.427     0.001
   BaSO4                 1.130e-011  1.132e-011   -10.947   -10.946     0.001
   BaOH+                 1.109e-013  1.009e-013   -12.955   -12.996    -0.041
C(-4)           4.999e-003
   CH4                   4.999e-003  5.008e-003    -2.301    -2.300     0.001
C(4)            7.260e-003
   HCO3-                 5.677e-003  5.181e-003    -2.246    -2.286    -0.040
   CO2                   1.425e-003  1.427e-003    -2.846    -2.845     0.001
   CaHCO3+               1.213e-004  1.104e-004    -3.916    -3.957    -0.041
   MnHCO3+               1.043e-005  9.485e-006    -4.982    -5.023    -0.041
   FeHCO3+               9.362e-006  8.518e-006    -5.029    -5.070    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.683e-006  3.351e-006    -5.434    -5.475    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.860e-006  1.983e-006    -5.544    -5.703    -0.159
   FeCO3                 7.807e-007  7.821e-007    -6.108    -6.107     0.001
   NaHCO3                5.760e-007  5.771e-007    -6.240    -6.239     0.001
   MgCO3                 1.044e-007  1.046e-007    -6.981    -6.980     0.001
   BaHCO3+               1.992e-008  1.813e-008    -7.701    -7.742    -0.041
   NaCO3-                8.040e-009  7.315e-009    -8.095    -8.136    -0.041
   BaCO3                 3.733e-010  3.740e-010    -9.428    -9.427     0.001
Ca              2.537e-003
   Ca+2                  2.410e-003  1.670e-003    -2.618    -2.777    -0.159
   CaHCO3+               1.213e-004  1.104e-004    -3.916    -3.957    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.058e-008  2.062e-008    -7.686    -7.686     0.001
   CaOH+                 2.486e-009  2.262e-009    -8.604    -8.645    -0.041
   CaHSO4+               1.627e-014  1.480e-014   -13.789   -13.830    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.969e-005    -4.006    -4.047    -0.042
   MnCl+                 8.250e-009  7.506e-009    -8.084    -8.125    -0.041
   FeCl+                 2.237e-009  2.036e-009    -8.650    -8.691    -0.041
   MnCl2                 2.933e-013  2.939e-013   -12.533   -12.532     0.001
   MnCl3-                7.979e-018  7.259e-018   -17.098   -17.139    -0.041
   FeCl+2                7.273e-025  4.983e-025   -24.138   -24.302    -0.164
   FeCl2+                2.194e-028  1.997e-028   -27.659   -27.700    -0.041
   FeCl3                 1.787e-033  1.791e-033   -32.748   -32.747     0.001
Fe(2)           7.805e-005
   Fe(HS)2               4.358e-005  4.366e-005    -4.361    -4.360     0.001
   Fe+2                  2.399e-005  1.644e-005    -4.620    -4.784    -0.164
   FeHCO3+               9.362e-006  8.518e-006    -5.029    -5.070    -0.041
   FeCO3                 7.807e-007  7.821e-007    -6.108    -6.107     0.001
   Fe(HS)3-              2.853e-007  2.596e-007    -6.545    -6.586    -0.041
   FeOH+                 4.663e-008  4.243e-008    -7.331    -7.372    -0.041



   FeCl+                 2.237e-009  2.036e-009    -8.650    -8.691    -0.041
   FeSO4                 1.806e-010  1.809e-010    -9.743    -9.743     0.001
   Fe(OH)2               2.941e-012  2.947e-012   -11.531   -11.531     0.001
   Fe(OH)3-              9.819e-016  8.934e-016   -15.008   -15.049    -0.041
   FeHSO4+               1.601e-016  1.457e-016   -15.796   -15.837    -0.041
Fe(3)           5.651e-014
   Fe(OH)2+              2.879e-014  2.619e-014   -13.541   -13.582    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.252e-016  2.049e-016   -15.647   -15.688    -0.041
   FeOH+2                1.415e-017  9.694e-018   -16.849   -17.014    -0.164
   Fe+3                  4.307e-022  1.840e-022   -21.366   -21.735    -0.369
   FeCl+2                7.273e-025  4.983e-025   -24.138   -24.302    -0.164
   FeSO4+                1.372e-025  1.248e-025   -24.863   -24.904    -0.041
   FeCl2+                2.194e-028  1.997e-028   -27.659   -27.700    -0.041
   Fe(SO4)2-             1.857e-031  1.690e-031   -30.731   -30.772    -0.041
   FeHSO4+2              5.977e-032  4.095e-032   -31.224   -31.388    -0.164
   Fe2(OH)2+4            1.147e-032  2.529e-033   -31.940   -32.597    -0.657
   FeCl3                 1.787e-033  1.791e-033   -32.748   -32.747     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.833   -43.859    -1.026
H(0)            1.545e-009
   H2                    7.724e-010  7.738e-010    -9.112    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.720e-005    -4.723    -4.765    -0.042
   KSO4-                 8.217e-012  7.476e-012   -11.085   -11.126    -0.041
Mg              8.313e-005
   Mg+2                  7.934e-005  5.528e-005    -4.101    -4.257    -0.157
   MgHCO3+               3.683e-006  3.351e-006    -5.434    -5.475    -0.041
   MgCO3                 1.044e-007  1.046e-007    -6.981    -6.980     0.001
   MgOH+                 1.800e-009  1.638e-009    -8.745    -8.786    -0.041
   MgSO4                 8.003e-010  8.018e-010    -9.097    -9.096     0.001
Mn(2)           4.365e-005
   Mn+2                  2.998e-005  2.054e-005    -4.523    -4.687    -0.164
   MnHCO3+               1.043e-005  9.485e-006    -4.982    -5.023    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.250e-009  7.506e-009    -8.084    -8.125    -0.041
   MnOH+                 4.736e-009  4.309e-009    -8.325    -8.366    -0.041
   MnSO4                 2.256e-010  2.260e-010    -9.647    -9.646     0.001
   MnCl2                 2.933e-013  2.939e-013   -12.533   -12.532     0.001
   MnCl3-                7.979e-018  7.259e-018   -17.098   -17.139    -0.041
   Mn(OH)3-              1.944e-019  1.769e-019   -18.711   -18.752    -0.041
Mn(3)           1.742e-034
   Mn+3                  1.742e-034  7.439e-035   -33.759   -34.128    -0.369
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.394   -83.558    -0.164
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.832   -96.873    -0.041
Na              2.181e-004
   Na+                   2.175e-004  1.981e-004    -3.663    -3.703    -0.041
   NaHCO3                5.760e-007  5.771e-007    -6.240    -6.239     0.001
   NaCO3-                8.040e-009  7.315e-009    -8.095    -8.136    -0.041
   NaSO4-                6.752e-011  6.143e-011   -10.171   -10.212    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.158   -74.158     0.001
S(-2)           2.081e-004
   HS-                   6.000e-005  5.459e-005    -4.222    -4.263    -0.041
   H2S                   5.836e-005  5.847e-005    -4.234    -4.233     0.001
   Fe(HS)2               4.358e-005  4.366e-005    -4.361    -4.360     0.001
   Fe(HS)3-              2.853e-007  2.596e-007    -6.545    -6.586    -0.041
   S5-2                  1.548e-007  1.132e-007    -6.810    -6.946    -0.136
   S4-2                  9.165e-008  6.606e-008    -7.038    -7.180    -0.142
   S6-2                  7.910e-008  5.860e-008    -7.102    -7.232    -0.130
   AsS(OH)(HS)-          6.984e-008  6.354e-008    -7.156    -7.197    -0.041
   S-2                   7.854e-011  5.382e-011   -10.105   -10.269    -0.164
   S3-2                  3.281e-011  2.328e-011   -10.484   -10.633    -0.149
   S2-2                  1.886e-012  1.321e-012   -11.724   -11.879    -0.155
   As3S4(HS)2-           6.713e-018  6.108e-018   -17.173   -17.214    -0.041
S(6)            1.115e-007



   SO4-2                 8.964e-008  6.188e-008    -7.047    -7.208    -0.161
   CaSO4                 2.058e-008  2.062e-008    -7.686    -7.686     0.001
   MgSO4                 8.003e-010  8.018e-010    -9.097    -9.096     0.001
   MnSO4                 2.256e-010  2.260e-010    -9.647    -9.646     0.001
   FeSO4                 1.806e-010  1.809e-010    -9.743    -9.743     0.001
   NaSO4-                6.752e-011  6.143e-011   -10.171   -10.212    -0.041
   BaSO4                 1.130e-011  1.132e-011   -10.947   -10.946     0.001
   KSO4-                 8.217e-012  7.476e-012   -11.085   -11.126    -0.041
   HSO4-                 8.101e-013  7.371e-013   -12.091   -12.133    -0.041
   CaHSO4+               1.627e-014  1.480e-014   -13.789   -13.830    -0.041
   FeHSO4+               1.601e-016  1.457e-016   -15.796   -15.837    -0.041
   FeSO4+                1.372e-025  1.248e-025   -24.863   -24.904    -0.041
   Fe(SO4)2-             1.857e-031  1.690e-031   -30.731   -30.772    -0.041
   FeHSO4+2              5.977e-032  4.095e-032   -31.224   -31.388    -0.164

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.62   -9.99   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.21  -19.59   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.60  -46.37    8.23  As2O5
As2S3(am)        -8.22  -53.12  -44.90  As2S3
As_native        -6.21  -18.74  -12.53  As
Ba3(AsO4)2      -16.32  -66.43  -50.11  Ba3(AsO4)2
Barite           -3.68  -13.65   -9.97  BaSO4
Birnessite      -28.50   15.10   43.60  MnO2
Bixbyite        -26.18  -26.79   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.55  -55.45  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.56   -2.30   -2.86  CH4
Claudetite      -18.25  -19.59   -1.34  As2O3
CO2(g)           -1.38   -2.85   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.33  -11.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.40   -9.99   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.66   33.37   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.51  -30.27   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.22   12.12   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.50  -14.62   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.17  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.48  -61.18  -28.71  Mn3(AsO4)2:8H2O



MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.84   -2.04    3.80  MnS
MnSO4           -14.56  -11.90    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.47   15.10   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -6.82  -53.12  -46.30  As2S3
Portlandite     -11.75   11.05   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.06    9.14   15.20  Mn(OH)2
Pyrolusite      -26.28   15.10   41.38  MnO2
Realgar          -4.01  -23.95  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.05  -45.30  -20.25  FeAsO4:2H2O
Siderite          0.40  -10.49  -10.89  FeCO3
Siderite(d)(3)   -0.04  -10.49  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.44  -14.61   -0.18  Na2SO4
Thermonatrite   -13.23  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.14   -8.56  BaCO3

Reaction step 59.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.180e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.52   15.08   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.423e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.039e-003 -8.143e-005
Manganite          -13.24   12.10   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)      -0.02  -10.47  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.116e-005  Surface charge, eq

Hfo_s         
 1.019e-006  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.629e-007       0.650  6.629e-007      -6.179
Hfo_sOMn+        2.767e-007       0.271  2.767e-007      -6.558
Hfo_sOFe+        6.473e-008       0.064  6.473e-008      -7.189
Hfo_sOH2+        1.029e-008       0.010  1.029e-008      -7.987
Hfo_sOH          4.201e-009       0.004  4.201e-009      -8.377
Hfo_sOHBa+2      4.410e-010       0.000  4.410e-010      -9.356
Hfo_sO-          3.927e-011       0.000  3.927e-011     -10.406

Hfo           
 3.116e-005  Surface charge, eq

Hfo_w         
 4.077e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.708e-005       0.664  2.708e-005      -4.567
Hfo_wOH          1.105e-005       0.271  1.105e-005      -4.957
Hfo_wOFe+        1.589e-006       0.039  1.589e-006      -5.799
Hfo_wOMn+        5.783e-007       0.014  5.783e-007      -6.238
Hfo_wOCa+        2.100e-007       0.005  2.100e-007      -6.678
Hfo_wOMg+        1.218e-007       0.003  1.218e-007      -6.914
Hfo_wO-          1.033e-007       0.003  1.033e-007      -6.986
Hfo_wOFeOH       3.403e-008       0.001  3.403e-008      -7.468
Hfo_wH2AsO3      4.587e-010       0.000  4.587e-010      -9.338
Hfo_wSO4-        5.047e-012       0.000  5.047e-012     -11.297
Hfo_wOHSO4-2     4.109e-012       0.000  4.109e-012     -11.386
Hfo_wOBa+        2.020e-012       0.000  2.020e-012     -11.695
Hfo_wOHAsO4-3    1.089e-018       0.000  1.089e-018     -17.963
Hfo_wHAsO4-      1.464e-019       0.000  1.464e-019     -18.834
Hfo_wH2AsO4      1.161e-020       0.000  1.161e-020     -19.935

Mno           
-3.248e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.742e-030       0.000  3.743e-030     -29.427
Mno_O3Ca         2.322e-031       0.000  2.322e-031     -30.634
Mno_O3-2         1.904e-031       0.000  1.904e-031     -30.720
Mno_O3HMn+       6.460e-032       0.000  6.460e-032     -31.190
Mno_O3H-         8.237e-033       0.000  8.237e-033     -32.084
Mno_O3Na-        3.995e-033       0.000  3.995e-033     -32.398
Mno_O3HCa+       3.497e-033       0.000  3.497e-033     -32.456
Mno_O3Mg         2.879e-033       0.000  2.879e-033     -32.541
Mno_O3Ba         1.051e-033       0.000  1.051e-033     -32.978
Mno_O3HMg+       2.936e-035       0.000  2.937e-035     -34.532
Mno_O3HBa+       2.831e-035       0.000  2.831e-035     -34.548
Mno_O3HNa        1.613e-035       0.000  1.613e-035     -34.792
Mno_O3H2         2.677e-037       0.000  2.677e-037     -36.572
Mno_O3H3+        2.327e-042       0.000  2.327e-042     -41.633
Mno_O3H3Cl       5.745e-045       0.000  5.745e-045     -44.241

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.000e-008  7.000e-008
Ba               5.530e-007  5.530e-007
C                1.250e-002  1.250e-002
Ca               2.576e-003  2.576e-003
Cl               9.873e-005  9.873e-005
Fe               8.036e-005  8.036e-005
K                1.893e-005  1.893e-005



Mg               8.314e-005  8.314e-005
Mn               4.436e-005  4.436e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance
                                       pe  =  -3.919      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.318e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.079e-003
                       Total CO2 (mol/kg)  =  7.399e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.731e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.25
                               Iterations  =  42
                                  Total H  = 1.110365e+002
                                  Total O  = 5.552571e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.367e-007  1.257e-007    -6.864    -6.901    -0.037
   OH-                   8.758e-008  7.963e-008    -7.058    -7.099    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.000e-008
   AsS(OH)(HS)-          6.984e-008  6.350e-008    -7.156    -7.197    -0.041
   H3AsO3                1.611e-010  1.614e-010    -9.793    -9.792     0.001
   H2AsO3-               1.000e-012  9.094e-013   -12.000   -12.041    -0.041
   H4AsO3+               1.106e-017  1.005e-017   -16.956   -16.998    -0.041
   As3S4(HS)2-           7.056e-018  6.416e-018   -17.151   -17.193    -0.041
   HAsO3-2               2.112e-020  1.444e-020   -19.675   -19.840    -0.165
   AsO3-3                5.394e-029  2.292e-029   -28.268   -28.640    -0.372
As(5)           5.035e-019
   H2AsO4-               2.906e-019  2.643e-019   -18.537   -18.578    -0.041
   HAsO4-2               2.128e-019  1.455e-019   -18.672   -18.837    -0.165
   H3AsO4                6.614e-024  6.627e-024   -23.180   -23.179     0.001
   AsO4-3                6.099e-024  2.591e-024   -23.215   -23.586    -0.372
Ba              5.530e-007
   Ba+2                  5.325e-007  3.640e-007    -6.274    -6.439    -0.165
   BaHCO3+               2.015e-008  1.832e-008    -7.696    -7.737    -0.041
   BaCO3                 3.677e-010  3.684e-010    -9.435    -9.434     0.001
   BaSO4                 1.098e-011  1.100e-011   -10.959   -10.959     0.001
   BaOH+                 1.079e-013  9.812e-014   -12.967   -13.008    -0.041
C(-4)           5.098e-003
   CH4                   5.098e-003  5.108e-003    -2.293    -2.292     0.001
C(4)            7.399e-003
   HCO3-                 5.756e-003  5.250e-003    -2.240    -2.280    -0.040
   CO2                   1.481e-003  1.484e-003    -2.829    -2.829     0.001
   CaHCO3+               1.245e-004  1.132e-004    -3.905    -3.946    -0.041
   MnHCO3+               1.070e-005  9.730e-006    -4.971    -5.012    -0.041
   FeHCO3+               9.965e-006  9.061e-006    -5.002    -5.043    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.725e-006  3.387e-006    -5.429    -5.470    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.831e-006  1.959e-006    -5.548    -5.708    -0.160
   FeCO3                 8.095e-007  8.111e-007    -6.092    -6.091     0.001
   NaHCO3                5.833e-007  5.844e-007    -6.234    -6.233     0.001
   MgCO3                 1.029e-007  1.031e-007    -6.988    -6.987     0.001
   BaHCO3+               2.015e-008  1.832e-008    -7.696    -7.737    -0.041
   NaCO3-                7.942e-009  7.222e-009    -8.100    -8.141    -0.041
   BaCO3                 3.677e-010  3.684e-010    -9.435    -9.434     0.001
Ca              2.576e-003



   Ca+2                  2.445e-003  1.691e-003    -2.612    -2.772    -0.160
   CaHCO3+               1.245e-004  1.132e-004    -3.905    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.030e-008  2.034e-008    -7.692    -7.692     0.001
   CaOH+                 2.455e-009  2.232e-009    -8.610    -8.651    -0.041
   CaHSO4+               1.647e-014  1.498e-014   -13.783   -13.825    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.964e-005    -4.006    -4.048    -0.042
   MnCl+                 8.351e-009  7.594e-009    -8.078    -8.120    -0.041
   FeCl+                 2.349e-009  2.136e-009    -8.629    -8.670    -0.041
   MnCl2                 2.966e-013  2.971e-013   -12.528   -12.527     0.001
   MnCl3-                8.067e-018  7.335e-018   -17.093   -17.135    -0.041
   FeCl+2                7.864e-025  5.376e-025   -24.104   -24.270    -0.165
   FeCl2+                2.367e-028  2.153e-028   -27.626   -27.667    -0.041
   FeCl3                 1.926e-033  1.930e-033   -32.715   -32.715     0.001
Fe(2)           8.036e-005
   Fe(HS)2               4.401e-005  4.409e-005    -4.356    -4.356     0.001
   Fe+2                  2.525e-005  1.726e-005    -4.598    -4.763    -0.165
   FeHCO3+               9.965e-006  9.061e-006    -5.002    -5.043    -0.041
   FeCO3                 8.095e-007  8.111e-007    -6.092    -6.091     0.001
   Fe(HS)3-              2.827e-007  2.570e-007    -6.549    -6.590    -0.041
   FeOH+                 4.775e-008  4.342e-008    -7.321    -7.362    -0.041
   FeCl+                 2.349e-009  2.136e-009    -8.629    -8.670    -0.041
   FeSO4                 1.847e-010  1.850e-010    -9.734    -9.733     0.001
   Fe(OH)2               2.934e-012  2.940e-012   -11.533   -11.532     0.001
   Fe(OH)3-              9.555e-016  8.688e-016   -15.020   -15.061    -0.041
   FeHSO4+               1.681e-016  1.529e-016   -15.774   -15.816    -0.041
Fe(3)           5.727e-014
   Fe(OH)2+              2.955e-014  2.687e-014   -13.529   -13.571    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.197e-016  1.998e-016   -15.658   -15.699    -0.041
   FeOH+2                1.492e-017  1.020e-017   -16.826   -16.991    -0.165
   Fe+3                  4.674e-022  1.986e-022   -21.330   -21.702    -0.372
   FeCl+2                7.864e-025  5.376e-025   -24.104   -24.270    -0.165
   FeSO4+                1.444e-025  1.313e-025   -24.840   -24.882    -0.041
   FeCl2+                2.367e-028  2.153e-028   -27.626   -27.667    -0.041
   Fe(SO4)2-             1.905e-031  1.732e-031   -30.720   -30.762    -0.041
   FeHSO4+2              6.463e-032  4.418e-032   -31.190   -31.355    -0.165
   Fe2(OH)2+4            1.282e-032  2.801e-033   -31.892   -32.553    -0.661
   FeCl3                 1.926e-033  1.930e-033   -32.715   -32.715     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.771   -43.804    -1.032
H(0)            1.537e-009
   H2                    7.687e-010  7.702e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 8.006e-012  7.280e-012   -11.097   -11.138    -0.041
Mg              8.314e-005
   Mg+2                  7.931e-005  5.514e-005    -4.101    -4.259    -0.158
   MgHCO3+               3.725e-006  3.387e-006    -5.429    -5.470    -0.041
   MgCO3                 1.029e-007  1.031e-007    -6.988    -6.987     0.001
   MgOH+                 1.751e-009  1.592e-009    -8.757    -8.798    -0.041
   MgSO4                 7.778e-010  7.793e-010    -9.109    -9.108     0.001
Mn(2)           4.436e-005
   Mn+2                  3.042e-005  2.080e-005    -4.517    -4.682    -0.165
   MnHCO3+               1.070e-005  9.730e-006    -4.971    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.351e-009  7.594e-009    -8.078    -8.120    -0.041
   MnOH+                 4.676e-009  4.252e-009    -8.330    -8.371    -0.041
   MnSO4                 2.225e-010  2.230e-010    -9.653    -9.652     0.001
   MnCl2                 2.966e-013  2.971e-013   -12.528   -12.527     0.001
   MnCl3-                8.067e-018  7.335e-018   -17.093   -17.135    -0.041
   Mn(OH)3-              1.825e-019  1.659e-019   -18.739   -18.780    -0.041
Mn(3)           1.822e-034
   Mn+3                  1.822e-034  7.743e-035   -33.739   -34.111    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.428   -83.593    -0.165
Mn(7)           0.000e+000



   MnO4-                 0.000e+000  0.000e+000   -96.854   -96.896    -0.041
Na              2.181e-004
   Na+                   2.175e-004  1.980e-004    -3.663    -3.703    -0.041
   NaHCO3                5.833e-007  5.844e-007    -6.234    -6.233     0.001
   NaCO3-                7.942e-009  7.222e-009    -8.100    -8.141    -0.041
   NaSO4-                6.579e-011  5.982e-011   -10.182   -10.223    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.154   -74.153     0.001
S(-2)           2.081e-004
   HS-                   5.888e-005  5.354e-005    -4.230    -4.271    -0.041
   H2S                   5.872e-005  5.883e-005    -4.231    -4.230     0.001
   Fe(HS)2               4.401e-005  4.409e-005    -4.356    -4.356     0.001
   Fe(HS)3-              2.827e-007  2.570e-007    -6.549    -6.590    -0.041
   S5-2                  1.483e-007  1.082e-007    -6.829    -6.966    -0.137
   S4-2                  8.778e-008  6.315e-008    -7.057    -7.200    -0.143
   S6-2                  7.574e-008  5.603e-008    -7.121    -7.252    -0.131
   AsS(OH)(HS)-          6.984e-008  6.350e-008    -7.156    -7.197    -0.041
   S-2                   7.526e-011  5.145e-011   -10.123   -10.289    -0.165
   S3-2                  3.143e-011  2.225e-011   -10.503   -10.653    -0.150
   S2-2                  1.807e-012  1.263e-012   -11.743   -11.899    -0.156
   As3S4(HS)2-           7.056e-018  6.416e-018   -17.151   -17.193    -0.041
S(6)            1.091e-007
   SO4-2                 8.754e-008  6.029e-008    -7.058    -7.220    -0.162
   CaSO4                 2.030e-008  2.034e-008    -7.692    -7.692     0.001
   MgSO4                 7.778e-010  7.793e-010    -9.109    -9.108     0.001
   MnSO4                 2.225e-010  2.230e-010    -9.653    -9.652     0.001
   FeSO4                 1.847e-010  1.850e-010    -9.734    -9.733     0.001
   NaSO4-                6.579e-011  5.982e-011   -10.182   -10.223    -0.041
   BaSO4                 1.098e-011  1.100e-011   -10.959   -10.959     0.001
   KSO4-                 8.006e-012  7.280e-012   -11.097   -11.138    -0.041
   HSO4-                 8.102e-013  7.367e-013   -12.091   -12.133    -0.041
   CaHSO4+               1.647e-014  1.498e-014   -13.783   -13.825    -0.041
   FeHSO4+               1.681e-016  1.529e-016   -15.774   -15.816    -0.041
   FeSO4+                1.444e-025  1.313e-025   -24.840   -24.882    -0.041
   Fe(SO4)2-             1.905e-031  1.732e-031   -30.720   -30.762    -0.041
   FeHSO4+2              6.463e-032  4.418e-032   -31.190   -31.355    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.63   -9.99   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.20  -19.58   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.59  -46.36    8.23  As2O5
As2S3(am)        -8.20  -53.10  -44.90  As2S3
As_native        -6.20  -18.74  -12.53  As
Ba3(AsO4)2      -16.38  -66.49  -50.11  Ba3(AsO4)2
Barite           -3.69  -13.66   -9.97  BaSO4
Birnessite      -28.52   15.08   43.60  MnO2
Bixbyite        -26.21  -26.82   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.58  -55.49  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.57   -2.29   -2.86  CH4
Claudetite      -18.24  -19.58   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.34  -11.48   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4



Gypsum           -5.41   -9.99   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.71   33.32   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.47  -43.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.70  -42.91   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.57  -41.85   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.24   12.10   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.51  -14.63   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.17  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.51  -61.22  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.57  -11.90    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.80  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.48   15.08   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -6.80  -53.10  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.30   15.08   41.38  MnO2
Realgar          -4.00  -23.95  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.04  -45.29  -20.25  FeAsO4:2H2O
Siderite          0.42  -10.47  -10.89  FeCO3
Siderite(d)(3)   -0.02  -10.47  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.45  -14.63   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 60.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000



O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.461e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  2.036e-003 -8.377e-005
Manganite          -13.25   12.09   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)      -0.01  -10.46  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.132e-005  Surface charge, eq

Hfo_s         
 1.018e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.660e-007       0.654  6.661e-007      -6.176
Hfo_sOMn+        2.712e-007       0.266  2.712e-007      -6.567
Hfo_sOFe+        6.573e-008       0.065  6.573e-008      -7.182
Hfo_sOH2+        1.048e-008       0.010  1.048e-008      -7.980
Hfo_sOH          4.171e-009       0.004  4.171e-009      -8.380
Hfo_sOHBa+2      4.367e-010       0.000  4.367e-010      -9.360
Hfo_sO-          3.804e-011       0.000  3.804e-011     -10.420

Hfo           
 3.132e-005  Surface charge, eq

Hfo_w         
 4.072e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.726e-005       0.669  2.726e-005      -4.564
Hfo_wOH          1.085e-005       0.267  1.085e-005      -4.964
Hfo_wOFe+        1.596e-006       0.039  1.596e-006      -5.797
Hfo_wOMn+        5.606e-007       0.014  5.606e-007      -6.251
Hfo_wOCa+        2.036e-007       0.005  2.036e-007      -6.691
Hfo_wOMg+        1.164e-007       0.003  1.164e-007      -6.934
Hfo_wO-          9.898e-008       0.002  9.898e-008      -7.004
Hfo_wOFeOH       3.334e-008       0.001  3.334e-008      -7.477
Hfo_wH2AsO3      4.562e-010       0.000  4.563e-010      -9.341
Hfo_wSO4-        4.953e-012       0.000  4.953e-012     -11.305
Hfo_wOHSO4-2     3.933e-012       0.000  3.933e-012     -11.405
Hfo_wOBa+        1.930e-012       0.000  1.930e-012     -11.714
Hfo_wOHAsO4-3    1.010e-018       0.000  1.010e-018     -17.996
Hfo_wHAsO4-      1.427e-019       0.000  1.427e-019     -18.846
Hfo_wH2AsO4      1.160e-020       0.000  1.160e-020     -19.936

Mno           
-1.147e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.347e-028       0.000  1.347e-028     -27.871
Mno_O3Ca         8.356e-030       0.000  8.356e-030     -29.078
Mno_O3-2         6.769e-030       0.000  6.769e-030     -29.169
Mno_O3HMn+       2.383e-030       0.000  2.383e-030     -29.623
Mno_O3H-         3.002e-031       0.000  3.002e-031     -30.523



Mno_O3Na-        1.420e-031       0.000  1.420e-031     -30.848
Mno_O3HCa+       1.290e-031       0.000  1.290e-031     -30.889
Mno_O3Mg         1.021e-031       0.000  1.021e-031     -30.991
Mno_O3Ba         3.727e-032       0.000  3.727e-032     -31.429
Mno_O3HMg+       1.068e-033       0.000  1.068e-033     -32.972
Mno_O3HBa+       1.029e-033       0.000  1.029e-033     -32.988
Mno_O3HNa        5.875e-034       0.000  5.875e-034     -33.231
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.913e-041       0.000  8.913e-041     -40.050
Mno_O3H3Cl       2.199e-043       0.000  2.199e-043     -42.658

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.000e-008  7.000e-008
Ba               5.530e-007  5.530e-007
C                1.274e-002  1.274e-002
Ca               2.613e-003  2.613e-003
Cl               9.873e-005  9.873e-005
Fe               8.270e-005  8.270e-005
K                1.893e-005  1.893e-005
Mg               8.314e-005  8.314e-005
Mn               4.507e-005  4.507e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.890      Charge balance
                                       pe  =  -3.907      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.431e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.161e-003
                       Total CO2 (mol/kg)  =  7.538e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.733e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.21
                               Iterations  =  48
                                  Total H  = 1.110369e+002
                                  Total O  = 5.552603e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.402e-007  1.288e-007    -6.853    -6.890    -0.037
   OH-                   8.549e-008  7.769e-008    -7.068    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.000e-008
   AsS(OH)(HS)-          6.984e-008  6.347e-008    -7.156    -7.197    -0.042
   H3AsO3                1.632e-010  1.635e-010    -9.787    -9.786     0.001
   H2AsO3-               9.887e-013  8.985e-013   -12.005   -12.046    -0.042
   H4AsO3+               1.148e-017  1.044e-017   -16.940   -16.981    -0.042
   As3S4(HS)2-           7.406e-018  6.730e-018   -17.130   -17.172    -0.042
   HAsO3-2               2.040e-020  1.392e-020   -19.690   -19.856    -0.166
   AsO3-3                5.098e-029  2.155e-029   -28.293   -28.666    -0.374
As(5)           4.952e-019
   H2AsO4-               2.886e-019  2.623e-019   -18.540   -18.581    -0.042
   HAsO4-2               2.065e-019  1.409e-019   -18.685   -18.851    -0.166
   H3AsO4                6.729e-024  6.742e-024   -23.172   -23.171     0.001
   AsO4-3                5.790e-024  2.448e-024   -23.237   -23.611    -0.374
Ba              5.530e-007
   Ba+2                  5.323e-007  3.631e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.036e-008  1.851e-008    -7.691    -7.733    -0.042



   BaCO3                 3.624e-010  3.631e-010    -9.441    -9.440     0.001
   BaSO4                 1.067e-011  1.069e-011   -10.972   -10.971     0.001
   BaOH+                 1.051e-013  9.547e-014   -12.979   -13.020    -0.042
C(-4)           5.198e-003
   CH4                   5.198e-003  5.208e-003    -2.284    -2.283     0.001
C(4)            7.538e-003
   HCO3-                 5.834e-003  5.318e-003    -2.234    -2.274    -0.040
   CO2                   1.538e-003  1.541e-003    -2.813    -2.812     0.001
   CaHCO3+               1.277e-004  1.161e-004    -3.894    -3.935    -0.042
   MnHCO3+               1.097e-005  9.974e-006    -4.960    -5.001    -0.042
   FeHCO3+               1.059e-005  9.622e-006    -4.975    -5.017    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.766e-006  3.422e-006    -5.424    -5.466    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.804e-006  1.936e-006    -5.552    -5.713    -0.161
   FeCO3                 8.387e-007  8.403e-007    -6.076    -6.076     0.001
   NaHCO3                5.905e-007  5.917e-007    -6.229    -6.228     0.001
   MgCO3                 1.014e-007  1.016e-007    -6.994    -6.993     0.001
   BaHCO3+               2.036e-008  1.851e-008    -7.691    -7.733    -0.042
   NaCO3-                7.848e-009  7.132e-009    -8.105    -8.147    -0.042
   BaCO3                 3.624e-010  3.631e-010    -9.441    -9.440     0.001
Ca              2.613e-003
   Ca+2                  2.480e-003  1.711e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.277e-004  1.161e-004    -3.894    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.003e-008  2.007e-008    -7.698    -7.698     0.001
   CaOH+                 2.425e-009  2.204e-009    -8.615    -8.657    -0.042
   CaHSO4+               1.666e-014  1.514e-014   -13.778   -13.820    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.451e-009  7.680e-009    -8.073    -8.115    -0.042
   FeCl+                 2.462e-009  2.238e-009    -8.609    -8.650    -0.042
   MnCl2                 2.997e-013  3.003e-013   -12.523   -12.522     0.001
   MnCl3-                8.153e-018  7.410e-018   -17.089   -17.130    -0.042
   FeCl+2                8.485e-025  5.787e-025   -24.071   -24.238    -0.166
   FeCl2+                2.548e-028  2.316e-028   -27.594   -27.635    -0.042
   FeCl3                 2.071e-033  2.075e-033   -32.684   -32.683     0.001
Fe(2)           8.270e-005
   Fe(HS)2               4.441e-005  4.450e-005    -4.352    -4.352     0.001
   Fe+2                  2.653e-005  1.809e-005    -4.576    -4.742    -0.166
   FeHCO3+               1.059e-005  9.622e-006    -4.975    -5.017    -0.042
   FeCO3                 8.387e-007  8.403e-007    -6.076    -6.076     0.001
   Fe(HS)3-              2.801e-007  2.545e-007    -6.553    -6.594    -0.042
   FeOH+                 4.886e-008  4.440e-008    -7.311    -7.353    -0.042
   FeCl+                 2.462e-009  2.238e-009    -8.609    -8.650    -0.042
   FeSO4                 1.887e-010  1.891e-010    -9.724    -9.723     0.001
   Fe(OH)2               2.927e-012  2.933e-012   -11.534   -11.533     0.001
   Fe(OH)3-              9.305e-016  8.456e-016   -15.031   -15.073    -0.042
   FeHSO4+               1.762e-016  1.601e-016   -15.754   -15.796    -0.042
Fe(3)           5.802e-014
   Fe(OH)2+              3.031e-014  2.754e-014   -13.518   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.144e-016  1.949e-016   -15.669   -15.710    -0.042
   FeOH+2                1.571e-017  1.072e-017   -16.804   -16.970    -0.166
   Fe+3                  5.060e-022  2.139e-022   -21.296   -21.670    -0.374
   FeCl+2                8.485e-025  5.787e-025   -24.071   -24.238    -0.166
   FeSO4+                1.517e-025  1.379e-025   -24.819   -24.861    -0.042
   FeCl2+                2.548e-028  2.316e-028   -27.594   -27.635    -0.042
   Fe(SO4)2-             1.950e-031  1.772e-031   -30.710   -30.751    -0.042
   FeHSO4+2              6.972e-032  4.755e-032   -31.157   -31.323    -0.166
   Fe2(OH)2+4            1.429e-032  3.092e-033   -31.845   -32.510    -0.665
   FeCl3                 2.071e-033  2.075e-033   -32.684   -32.683     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.711   -43.750    -1.039
H(0)            1.530e-009
   H2                    7.652e-010  7.667e-010    -9.116    -9.115     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042



   KSO4-                 7.805e-012  7.093e-012   -11.108   -11.149    -0.042
Mg              8.314e-005
   Mg+2                  7.927e-005  5.500e-005    -4.101    -4.260    -0.159
   MgHCO3+               3.766e-006  3.422e-006    -5.424    -5.466    -0.042
   MgCO3                 1.014e-007  1.016e-007    -6.994    -6.993     0.001
   MgOH+                 1.705e-009  1.550e-009    -8.768    -8.810    -0.042
   MgSO4                 7.563e-010  7.578e-010    -9.121    -9.120     0.001
Mn(2)           4.507e-005
   Mn+2                  3.085e-005  2.104e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.097e-005  9.974e-006    -4.960    -5.001    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.451e-009  7.680e-009    -8.073    -8.115    -0.042
   MnOH+                 4.619e-009  4.198e-009    -8.335    -8.377    -0.042
   MnSO4                 2.195e-010  2.199e-010    -9.659    -9.658     0.001
   MnCl2                 2.997e-013  3.003e-013   -12.523   -12.522     0.001
   MnCl3-                8.153e-018  7.410e-018   -17.089   -17.130    -0.042
   Mn(OH)3-              1.715e-019  1.559e-019   -18.766   -18.807    -0.042
Mn(3)           1.904e-034
   Mn+3                  1.904e-034  8.050e-035   -33.720   -34.094    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.460   -83.627    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.876   -96.918    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041
   NaHCO3                5.905e-007  5.917e-007    -6.229    -6.228     0.001
   NaCO3-                7.848e-009  7.132e-009    -8.105    -8.147    -0.042
   NaSO4-                6.413e-011  5.828e-011   -10.193   -10.234    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.150   -74.149     0.001
S(-2)           2.081e-004
   H2S                   5.905e-005  5.917e-005    -4.229    -4.228     0.001
   HS-                   5.780e-005  5.253e-005    -4.238    -4.280    -0.042
   Fe(HS)2               4.441e-005  4.450e-005    -4.352    -4.352     0.001
   Fe(HS)3-              2.801e-007  2.545e-007    -6.553    -6.594    -0.042
   S5-2                  1.422e-007  1.036e-007    -6.847    -6.985    -0.137
   S4-2                  8.417e-008  6.045e-008    -7.075    -7.219    -0.144
   S6-2                  7.260e-008  5.363e-008    -7.139    -7.271    -0.132
   AsS(OH)(HS)-          6.984e-008  6.347e-008    -7.156    -7.197    -0.042
   S-2                   7.221e-011  4.925e-011   -10.141   -10.308    -0.166
   S3-2                  3.014e-011  2.130e-011   -10.521   -10.672    -0.151
   S2-2                  1.733e-012  1.209e-012   -11.761   -11.918    -0.156
   As3S4(HS)2-           7.406e-018  6.730e-018   -17.130   -17.172    -0.042
S(6)            1.068e-007
   SO4-2                 8.552e-008  5.877e-008    -7.068    -7.231    -0.163
   CaSO4                 2.003e-008  2.007e-008    -7.698    -7.698     0.001
   MgSO4                 7.563e-010  7.578e-010    -9.121    -9.120     0.001
   MnSO4                 2.195e-010  2.199e-010    -9.659    -9.658     0.001
   FeSO4                 1.887e-010  1.891e-010    -9.724    -9.723     0.001
   NaSO4-                6.413e-011  5.828e-011   -10.193   -10.234    -0.042
   BaSO4                 1.067e-011  1.069e-011   -10.972   -10.971     0.001
   KSO4-                 7.805e-012  7.093e-012   -11.108   -11.149    -0.042
   HSO4-                 8.100e-013  7.361e-013   -12.092   -12.133    -0.042
   CaHSO4+               1.666e-014  1.514e-014   -13.778   -13.820    -0.042
   FeHSO4+               1.762e-016  1.601e-016   -15.754   -15.796    -0.042
   FeSO4+                1.517e-025  1.379e-025   -24.819   -24.861    -0.042
   Fe(SO4)2-             1.950e-031  1.772e-031   -30.710   -30.751    -0.042
   FeHSO4+2              6.972e-032  4.755e-032   -31.157   -31.323    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.00   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.19  -19.57   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O



As2O5(cr)       -54.57  -46.34    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.20  -18.73  -12.53  As
Ba3(AsO4)2      -16.43  -66.54  -50.11  Ba3(AsO4)2
Barite           -3.70  -13.67   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.24  -26.85   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.62  -55.52  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -18.23  -19.57   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.35  -11.49   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.42  -10.00   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.46  -43.29   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.69  -42.90   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.56  -41.84   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.63  -45.02   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.25   12.09   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.53  -14.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.17  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.55  -61.25  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.58  -11.91    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.99  -23.94  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.03  -45.28  -20.25  FeAsO4:2H2O
Siderite          0.43  -10.46  -10.89  FeCO3
Siderite(d)(3)   -0.01  -10.46  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.46  -14.64   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O



Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 61.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.220e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.474e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  1.958e-003 -1.618e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.292e-003  2.292e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  7.724e-005  7.724e-005
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.018e-005  Surface charge, eq

Hfo_s         
 9.791e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.417e-007       0.655  6.417e-007      -6.193
Hfo_sOMn+        2.592e-007       0.265  2.592e-007      -6.586
Hfo_sOFe+        6.363e-008       0.065  6.363e-008      -7.196
Hfo_sOH2+        1.013e-008       0.010  1.014e-008      -7.994
Hfo_sOH          4.002e-009       0.004  4.002e-009      -8.398
Hfo_sOHBa+2      4.187e-010       0.000  4.187e-010      -9.378
Hfo_sO-          3.621e-011       0.000  3.621e-011     -10.441

Hfo           
 3.018e-005  Surface charge, eq

Hfo_w         
 3.916e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.628e-005       0.671  2.628e-005      -4.580
Hfo_wOH          1.038e-005       0.265  1.038e-005      -4.984
Hfo_wOFe+        1.540e-006       0.039  1.540e-006      -5.813
Hfo_wOMn+        5.339e-007       0.014  5.339e-007      -6.273
Hfo_wOCa+        1.939e-007       0.005  1.939e-007      -6.712
Hfo_wOMg+        1.103e-007       0.003  1.103e-007      -6.957



Hfo_wO-          9.389e-008       0.002  9.389e-008      -7.027
Hfo_wOFeOH       3.190e-008       0.001  3.190e-008      -7.496
Hfo_wH2AsO3      4.386e-010       0.000  4.386e-010      -9.358
Hfo_wSO4-        4.681e-012       0.000  4.681e-012     -11.330
Hfo_wOHSO4-2     3.688e-012       0.000  3.688e-012     -11.433
Hfo_wOBa+        1.829e-012       0.000  1.829e-012     -11.738
Hfo_wOHAsO4-3    9.465e-019       0.000  9.465e-019     -18.024
Hfo_wHAsO4-      1.359e-019       0.000  1.359e-019     -18.867
Hfo_wH2AsO4      1.114e-020       0.000  1.114e-020     -19.953

Mno           
-1.126e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.330e-028       0.000  1.330e-028     -27.876
Mno_O3Ca         8.254e-030       0.000  8.255e-030     -29.083
Mno_O3-2         6.661e-030       0.000  6.661e-030     -29.176
Mno_O3HMn+       2.373e-030       0.000  2.373e-030     -29.625
Mno_O3H-         2.978e-031       0.000  2.978e-031     -30.526
Mno_O3Na-        1.397e-031       0.000  1.397e-031     -30.855
Mno_O3HCa+       1.285e-031       0.000  1.285e-031     -30.891
Mno_O3Mg         1.004e-031       0.000  1.004e-031     -30.998
Mno_O3Ba         3.664e-032       0.000  3.664e-032     -31.436
Mno_O3HMg+       1.058e-033       0.000  1.058e-033     -32.975
Mno_O3HBa+       1.020e-033       0.000  1.020e-033     -32.991
Mno_O3HNa        5.827e-034       0.000  5.827e-034     -33.235
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.985e-041       0.000  8.985e-041     -40.046
Mno_O3H3Cl       2.216e-043       0.000  2.216e-043     -42.654

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.002e-008  7.002e-008
Ba               5.530e-007  5.530e-007
C                1.287e-002  1.287e-002
Ca               2.626e-003  2.626e-003
Cl               9.873e-005  9.873e-005
Fe               8.356e-005  8.356e-005
K                1.893e-005  1.893e-005
Mg               8.315e-005  8.315e-005
Mn               4.531e-005  4.531e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.886      Charge balance
                                       pe  =  -3.904      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.468e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.187e-003
                       Total CO2 (mol/kg)  =  7.583e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.721e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.19
                               Iterations  =  39
                                  Total H  = 1.110374e+002
                                  Total O  = 5.552619e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.414e-007  1.299e-007    -6.850    -6.886    -0.037
   OH-                   8.481e-008  7.706e-008    -7.072    -7.113    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.002e-008
   AsS(OH)(HS)-          6.986e-008  6.347e-008    -7.156    -7.197    -0.042
   H3AsO3                1.640e-010  1.644e-010    -9.785    -9.784     0.001
   H2AsO3-               9.861e-013  8.960e-013   -12.006   -12.048    -0.042
   H4AsO3+               1.164e-017  1.058e-017   -16.934   -16.976    -0.042
   As3S4(HS)2-           7.529e-018  6.841e-018   -17.123   -17.165    -0.042
   HAsO3-2               2.020e-020  1.377e-020   -19.695   -19.861    -0.166
   AsO3-3                5.011e-029  2.115e-029   -28.300   -28.675    -0.375
As(5)           4.917e-019
   H2AsO4-               2.875e-019  2.612e-019   -18.541   -18.583    -0.042
   HAsO4-2               2.042e-019  1.392e-019   -18.690   -18.856    -0.166
   H3AsO4                6.756e-024  6.769e-024   -23.170   -23.169     0.001
   AsO4-3                5.684e-024  2.399e-024   -23.245   -23.620    -0.375
Ba              5.530e-007
   Ba+2                  5.322e-007  3.627e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.043e-008  1.857e-008    -7.690    -7.731    -0.042
   BaCO3                 3.607e-010  3.614e-010    -9.443    -9.442     0.001
   BaSO4                 1.046e-011  1.048e-011   -10.981   -10.980     0.001
   BaOH+                 1.041e-013  9.462e-014   -12.982   -13.024    -0.042
C(-4)           5.288e-003
   CH4                   5.288e-003  5.299e-003    -2.277    -2.276     0.001
C(4)            7.583e-003
   HCO3-                 5.859e-003  5.340e-003    -2.232    -2.272    -0.040
   CO2                   1.557e-003  1.560e-003    -2.808    -2.807     0.001
   CaHCO3+               1.288e-004  1.170e-004    -3.890    -3.932    -0.042
   MnHCO3+               1.107e-005  1.005e-005    -4.956    -4.998    -0.042
   FeHCO3+               1.081e-005  9.826e-006    -4.966    -5.008    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.779e-006  3.434e-006    -5.423    -5.464    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.795e-006  1.928e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.928e-007  5.940e-007    -6.227    -6.226     0.001
   MgCO3                 1.009e-007  1.011e-007    -6.996    -6.995     0.001
   BaHCO3+               2.043e-008  1.857e-008    -7.690    -7.731    -0.042
   NaCO3-                7.817e-009  7.103e-009    -8.107    -8.149    -0.042
   BaCO3                 3.607e-010  3.614e-010    -9.443    -9.442     0.001
Ca              2.626e-003
   Ca+2                  2.492e-003  1.718e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.288e-004  1.170e-004    -3.890    -3.932    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.971e-008  1.975e-008    -7.705    -7.704     0.001
   CaOH+                 2.415e-009  2.195e-009    -8.617    -8.659    -0.042
   CaHSO4+               1.654e-014  1.503e-014   -13.781   -13.823    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.484e-009  7.709e-009    -8.071    -8.113    -0.042
   FeCl+                 2.504e-009  2.275e-009    -8.601    -8.643    -0.042
   MnCl2                 3.008e-013  3.014e-013   -12.522   -12.521     0.001
   MnCl3-                8.183e-018  7.435e-018   -17.087   -17.129    -0.042
   FeCl+2                8.698e-025  5.928e-025   -24.061   -24.227    -0.166
   FeCl2+                2.610e-028  2.372e-028   -27.583   -27.625    -0.042
   FeCl3                 2.120e-033  2.124e-033   -32.674   -32.673     0.001
Fe(2)           8.356e-005
   Fe(HS)2               4.457e-005  4.466e-005    -4.351    -4.350     0.001
   Fe+2                  2.700e-005  1.840e-005    -4.569    -4.735    -0.166
   FeHCO3+               1.081e-005  9.826e-006    -4.966    -5.008    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.793e-007  2.537e-007    -6.554    -6.596    -0.042
   FeOH+                 4.930e-008  4.479e-008    -7.307    -7.349    -0.042
   FeCl+                 2.504e-009  2.275e-009    -8.601    -8.643    -0.042



   FeSO4                 1.882e-010  1.886e-010    -9.725    -9.725     0.001
   Fe(OH)2               2.929e-012  2.935e-012   -11.533   -11.532     0.001
   Fe(OH)3-              9.238e-016  8.394e-016   -15.034   -15.076    -0.042
   FeHSO4+               1.772e-016  1.610e-016   -15.752   -15.793    -0.042
Fe(3)           5.827e-014
   Fe(OH)2+              3.056e-014  2.777e-014   -13.515   -13.556    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.128e-016  1.933e-016   -15.672   -15.714    -0.042
   FeOH+2                1.598e-017  1.089e-017   -16.796   -16.963    -0.166
   Fe+3                  5.193e-022  2.192e-022   -21.285   -21.659    -0.375
   FeCl+2                8.698e-025  5.928e-025   -24.061   -24.227    -0.166
   FeSO4+                1.524e-025  1.385e-025   -24.817   -24.859    -0.042
   FeCl2+                2.610e-028  2.372e-028   -27.583   -27.625    -0.042
   Fe(SO4)2-             1.921e-031  1.746e-031   -30.716   -30.758    -0.042
   FeHSO4+2              7.066e-032  4.816e-032   -31.151   -31.317    -0.166
   Fe2(OH)2+4            1.480e-032  3.194e-033   -31.830   -32.496    -0.666
   FeCl3                 2.120e-033  2.124e-033   -32.674   -32.673     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.692   -43.732    -1.041
H(0)            1.532e-009
   H2                    7.661e-010  7.676e-010    -9.116    -9.115     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.652e-012  6.953e-012   -11.116   -11.158    -0.042
Mg              8.315e-005
   Mg+2                  7.927e-005  5.496e-005    -4.101    -4.260    -0.159
   MgHCO3+               3.779e-006  3.434e-006    -5.423    -5.464    -0.042
   MgCO3                 1.009e-007  1.011e-007    -6.996    -6.995     0.001
   MgOH+                 1.691e-009  1.536e-009    -8.772    -8.814    -0.042
   MgSO4                 7.409e-010  7.424e-010    -9.130    -9.129     0.001
Mn(2)           4.531e-005
   Mn+2                  3.100e-005  2.113e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.107e-005  1.005e-005    -4.956    -4.998    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.484e-009  7.709e-009    -8.071    -8.113    -0.042
   MnOH+                 4.601e-009  4.180e-009    -8.337    -8.379    -0.042
   MnSO4                 2.161e-010  2.165e-010    -9.665    -9.665     0.001
   MnCl2                 3.008e-013  3.014e-013   -12.522   -12.521     0.001
   MnCl3-                8.183e-018  7.435e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.681e-019  1.527e-019   -18.774   -18.816    -0.042
Mn(3)           1.929e-034
   Mn+3                  1.929e-034  8.143e-035   -33.715   -34.089    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.473   -83.640    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.886   -96.928    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.978e-004    -3.663    -3.704    -0.041
   NaHCO3                5.928e-007  5.940e-007    -6.227    -6.226     0.001
   NaCO3-                7.817e-009  7.103e-009    -8.107    -8.149    -0.042
   NaSO4-                6.287e-011  5.713e-011   -10.202   -10.243    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.151   -74.151     0.001
S(-2)           2.081e-004
   H2S                   5.914e-005  5.925e-005    -4.228    -4.227     0.001
   HS-                   5.743e-005  5.218e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.457e-005  4.466e-005    -4.351    -4.350     0.001
   Fe(HS)3-              2.793e-007  2.537e-007    -6.554    -6.596    -0.042
   S5-2                  1.402e-007  1.021e-007    -6.853    -6.991    -0.138
   S4-2                  8.298e-008  5.957e-008    -7.081    -7.225    -0.144
   S6-2                  7.157e-008  5.285e-008    -7.145    -7.277    -0.132
   AsS(OH)(HS)-          6.986e-008  6.347e-008    -7.156    -7.197    -0.042
   S-2                   7.120e-011  4.853e-011   -10.147   -10.314    -0.166
   S3-2                  2.972e-011  2.099e-011   -10.527   -10.678    -0.151
   S2-2                  1.709e-012  1.191e-012   -11.767   -11.924    -0.157
   As3S4(HS)2-           7.529e-018  6.841e-018   -17.123   -17.165    -0.042
S(6)            1.048e-007
   SO4-2                 8.391e-008  5.762e-008    -7.076    -7.239    -0.163



   CaSO4                 1.971e-008  1.975e-008    -7.705    -7.704     0.001
   MgSO4                 7.409e-010  7.424e-010    -9.130    -9.129     0.001
   MnSO4                 2.161e-010  2.165e-010    -9.665    -9.665     0.001
   FeSO4                 1.882e-010  1.886e-010    -9.725    -9.725     0.001
   NaSO4-                6.287e-011  5.713e-011   -10.202   -10.243    -0.042
   BaSO4                 1.046e-011  1.048e-011   -10.981   -10.980     0.001
   KSO4-                 7.652e-012  6.953e-012   -11.116   -11.158    -0.042
   HSO4-                 8.008e-013  7.276e-013   -12.096   -12.138    -0.042
   CaHSO4+               1.654e-014  1.503e-014   -13.781   -13.823    -0.042
   FeHSO4+               1.772e-016  1.610e-016   -15.752   -15.793    -0.042
   FeSO4+                1.524e-025  1.385e-025   -24.817   -24.859    -0.042
   Fe(SO4)2-             1.921e-031  1.746e-031   -30.716   -30.758    -0.042
   FeHSO4+2              7.066e-032  4.816e-032   -31.151   -31.317    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.00   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.19  -19.57   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.57  -46.34    8.23  As2O5
As2S3(am)        -8.17  -53.07  -44.90  As2S3
As_native        -6.20  -18.73  -12.53  As
Ba3(AsO4)2      -16.45  -66.56  -50.11  Ba3(AsO4)2
Barite           -3.71  -13.68   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -18.23  -19.57   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.36  -11.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.42  -10.00   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.44  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.47  -43.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.69  -42.90   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.56  -41.84   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.63  -45.02   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.95   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.53  -14.65   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.19  -89.90   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O



MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.58  -11.91    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.98   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -6.77  -53.07  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.99  -23.94  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.03  -45.28  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.47  -14.65   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 62.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.240e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.472e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  1.836e-003 -2.842e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.292e-003  2.292e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.997e-004  1.997e-004
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.829e-005  Surface charge, eq

Hfo_s         
 9.179e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      6.013e-007       0.655  6.013e-007      -6.221
Hfo_sOMn+        2.432e-007       0.265  2.432e-007      -6.614
Hfo_sOFe+        5.971e-008       0.065  5.971e-008      -7.224
Hfo_sOH2+        9.489e-009       0.010  9.489e-009      -8.023
Hfo_sOH          3.752e-009       0.004  3.753e-009      -8.426
Hfo_sOHBa+2      3.927e-010       0.000  3.927e-010      -9.406
Hfo_sO-          3.399e-011       0.000  3.400e-011     -10.469

Hfo           
 2.829e-005  Surface charge, eq

Hfo_w         
 3.672e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.463e-005       0.671  2.463e-005      -4.609
Hfo_wOH          9.739e-006       0.265  9.739e-006      -5.011
Hfo_wOFe+        1.446e-006       0.039  1.446e-006      -5.840
Hfo_wOMn+        5.014e-007       0.014  5.014e-007      -6.300
Hfo_wOCa+        1.821e-007       0.005  1.821e-007      -6.740
Hfo_wOMg+        1.037e-007       0.003  1.037e-007      -6.984
Hfo_wO-          8.822e-008       0.002  8.823e-008      -7.054
Hfo_wOFeOH       3.000e-008       0.001  3.000e-008      -7.523
Hfo_wH2AsO3      4.119e-010       0.000  4.119e-010      -9.385
Hfo_wSO4-        4.315e-012       0.000  4.315e-012     -11.365
Hfo_wOHSO4-2     3.404e-012       0.000  3.404e-012     -11.468
Hfo_wOBa+        1.719e-012       0.000  1.719e-012     -11.765
Hfo_wOHAsO4-3    8.887e-019       0.000  8.887e-019     -18.051
Hfo_wHAsO4-      1.273e-019       0.000  1.273e-019     -18.895
Hfo_wH2AsO4      1.041e-020       0.000  1.041e-020     -19.982

Mno           
-1.525e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.801e-029       0.000  1.801e-029     -28.745
Mno_O3Ca         1.117e-030       0.000  1.117e-030     -29.952
Mno_O3-2         9.021e-031       0.000  9.021e-031     -30.045
Mno_O3HMn+       3.208e-031       0.000  3.208e-031     -30.494
Mno_O3H-         4.028e-032       0.000  4.028e-032     -31.395
Mno_O3Na-        1.892e-032       0.000  1.892e-032     -31.723
Mno_O3HCa+       1.736e-032       0.000  1.736e-032     -31.760
Mno_O3Mg         1.360e-032       0.000  1.360e-032     -31.866
Mno_O3Ba         4.963e-033       0.000  4.963e-033     -32.304
Mno_O3HMg+       1.432e-034       0.000  1.432e-034     -33.844
Mno_O3HBa+       1.380e-034       0.000  1.380e-034     -33.860
Mno_O3HNa        7.881e-035       0.000  7.881e-035     -34.103
Mno_O3H2         1.351e-036       0.000  1.351e-036     -35.869
Mno_O3H3+        1.212e-041       0.000  1.212e-041     -40.917
Mno_O3H3Cl       2.989e-044       0.000  2.989e-044     -43.524

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.005e-008  7.005e-008
Ba               5.531e-007  5.531e-007
C                1.295e-002  1.295e-002
Ca               2.624e-003  2.624e-003
Cl               9.873e-005  9.873e-005
Fe               8.354e-005  8.354e-005
K                1.893e-005  1.893e-005
Mg               8.315e-005  8.315e-005



Mn               4.527e-005  4.527e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.887      Charge balance
                                       pe  =  -3.906      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.463e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.182e-003
                       Total CO2 (mol/kg)  =  7.574e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.702e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.17
                               Iterations  =  35
                                  Total H  = 1.110380e+002
                                  Total O  = 5.552626e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.412e-007  1.297e-007    -6.850    -6.887    -0.037
   OH-                   8.493e-008  7.717e-008    -7.071    -7.113    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.005e-008
   AsS(OH)(HS)-          6.988e-008  6.350e-008    -7.156    -7.197    -0.042
   H3AsO3                1.642e-010  1.645e-010    -9.785    -9.784     0.001
   H2AsO3-               9.884e-013  8.981e-013   -12.005   -12.047    -0.042
   H4AsO3+               1.163e-017  1.057e-017   -16.934   -16.976    -0.042
   As3S4(HS)2-           7.517e-018  6.831e-018   -17.124   -17.166    -0.042
   HAsO3-2               2.027e-020  1.382e-020   -19.693   -19.860    -0.166
   AsO3-3                5.035e-029  2.126e-029   -28.298   -28.673    -0.375
As(5)           4.909e-019
   H2AsO4-               2.869e-019  2.606e-019   -18.542   -18.584    -0.042
   HAsO4-2               2.040e-019  1.390e-019   -18.690   -18.857    -0.166
   H3AsO4                6.732e-024  6.745e-024   -23.172   -23.171     0.001
   AsO4-3                5.685e-024  2.400e-024   -23.245   -23.620    -0.375
Ba              5.531e-007
   Ba+2                  5.323e-007  3.628e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.042e-008  1.855e-008    -7.690    -7.732    -0.042
   BaCO3                 3.609e-010  3.616e-010    -9.443    -9.442     0.001
   BaSO4                 1.029e-011  1.031e-011   -10.988   -10.987     0.001
   BaOH+                 1.043e-013  9.477e-014   -12.982   -13.023    -0.042
C(-4)           5.373e-003
   CH4                   5.373e-003  5.383e-003    -2.270    -2.269     0.001
C(4)            7.574e-003
   HCO3-                 5.854e-003  5.335e-003    -2.233    -2.273    -0.040
   CO2                   1.553e-003  1.556e-003    -2.809    -2.808     0.001
   CaHCO3+               1.286e-004  1.168e-004    -3.891    -3.932    -0.042
   MnHCO3+               1.105e-005  1.004e-005    -4.957    -4.998    -0.042
   FeHCO3+               1.080e-005  9.812e-006    -4.967    -5.008    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.777e-006  3.431e-006    -5.423    -5.465    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.796e-006  1.929e-006    -5.553    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.923e-007  5.935e-007    -6.227    -6.227     0.001
   MgCO3                 1.010e-007  1.012e-007    -6.996    -6.995     0.001
   BaHCO3+               2.042e-008  1.855e-008    -7.690    -7.732    -0.042
   NaCO3-                7.821e-009  7.106e-009    -8.107    -8.148    -0.042
   BaCO3                 3.609e-010  3.616e-010    -9.443    -9.442     0.001
Ca              2.624e-003
   Ca+2                  2.490e-003  1.717e-003    -2.604    -2.765    -0.161



   CaHCO3+               1.286e-004  1.168e-004    -3.891    -3.932    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.938e-008  1.942e-008    -7.713    -7.712     0.001
   CaOH+                 2.418e-009  2.197e-009    -8.617    -8.658    -0.042
   CaHSO4+               1.624e-014  1.476e-014   -13.789   -13.831    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.480e-009  7.705e-009    -8.072    -8.113    -0.042
   FeCl+                 2.503e-009  2.274e-009    -8.602    -8.643    -0.042
   MnCl2                 3.007e-013  3.012e-013   -12.522   -12.521     0.001
   MnCl3-                8.179e-018  7.432e-018   -17.087   -17.129    -0.042
   FeCl+2                8.661e-025  5.903e-025   -24.062   -24.229    -0.166
   FeCl2+                2.599e-028  2.362e-028   -27.585   -27.627    -0.042
   FeCl3                 2.111e-033  2.116e-033   -32.675   -32.675     0.001
Fe(2)           8.354e-005
   Fe(HS)2               4.458e-005  4.467e-005    -4.351    -4.350     0.001
   Fe+2                  2.698e-005  1.839e-005    -4.569    -4.735    -0.166
   FeHCO3+               1.080e-005  9.812e-006    -4.967    -5.008    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.795e-007  2.539e-007    -6.554    -6.595    -0.042
   FeOH+                 4.934e-008  4.483e-008    -7.307    -7.348    -0.042
   FeCl+                 2.503e-009  2.274e-009    -8.602    -8.643    -0.042
   FeSO4                 1.850e-010  1.854e-010    -9.733    -9.732     0.001
   Fe(OH)2               2.936e-012  2.941e-012   -11.532   -11.531     0.001
   Fe(OH)3-              9.272e-016  8.424e-016   -15.033   -15.074    -0.042
   FeHSO4+               1.739e-016  1.581e-016   -15.760   -15.801    -0.042
Fe(3)           5.823e-014
   Fe(OH)2+              3.052e-014  2.773e-014   -13.515   -13.557    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.130e-016  1.936e-016   -15.672   -15.713    -0.042
   FeOH+2                1.594e-017  1.086e-017   -16.798   -16.964    -0.166
   Fe+3                  5.170e-022  2.182e-022   -21.287   -21.661    -0.375
   FeCl+2                8.661e-025  5.903e-025   -24.062   -24.229    -0.166
   FeSO4+                1.493e-025  1.357e-025   -24.826   -24.868    -0.042
   FeCl2+                2.599e-028  2.362e-028   -27.585   -27.627    -0.042
   Fe(SO4)2-             1.852e-031  1.683e-031   -30.732   -30.774    -0.042
   FeHSO4+2              6.912e-032  4.711e-032   -31.160   -31.327    -0.166
   Fe2(OH)2+4            1.471e-032  3.176e-033   -31.832   -32.498    -0.666
   FeCl3                 2.111e-033  2.116e-033   -32.675   -32.675     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.695   -43.735    -1.040
H(0)            1.539e-009
   H2                    7.696e-010  7.711e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.528e-012  6.840e-012   -11.123   -11.165    -0.042
Mg              8.315e-005
   Mg+2                  7.927e-005  5.497e-005    -4.101    -4.260    -0.159
   MgHCO3+               3.777e-006  3.431e-006    -5.423    -5.465    -0.042
   MgCO3                 1.010e-007  1.012e-007    -6.996    -6.995     0.001
   MgOH+                 1.693e-009  1.538e-009    -8.771    -8.813    -0.042
   MgSO4                 7.291e-010  7.305e-010    -9.137    -9.136     0.001
Mn(2)           4.527e-005
   Mn+2                  3.098e-005  2.112e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.105e-005  1.004e-005    -4.957    -4.998    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.480e-009  7.705e-009    -8.072    -8.113    -0.042
   MnOH+                 4.605e-009  4.184e-009    -8.337    -8.378    -0.042
   MnSO4                 2.125e-010  2.129e-010    -9.673    -9.672     0.001
   MnCl2                 3.007e-013  3.012e-013   -12.522   -12.521     0.001
   MnCl3-                8.179e-018  7.432e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.687e-019  1.533e-019   -18.773   -18.814    -0.042
Mn(3)           1.921e-034
   Mn+3                  1.921e-034  8.109e-035   -33.717   -34.091    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.475   -83.642    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.890   -96.931    -0.042



Na              2.181e-004
   Na+                   2.175e-004  1.978e-004    -3.663    -3.704    -0.041
   NaHCO3                5.923e-007  5.935e-007    -6.227    -6.227     0.001
   NaCO3-                7.821e-009  7.106e-009    -8.107    -8.148    -0.042
   NaSO4-                6.186e-011  5.620e-011   -10.209   -10.250    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.155   -74.154     0.001
S(-2)           2.081e-004
   H2S                   5.908e-005  5.920e-005    -4.229    -4.228     0.001
   HS-                   5.745e-005  5.220e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.458e-005  4.467e-005    -4.351    -4.350     0.001
   Fe(HS)3-              2.795e-007  2.539e-007    -6.554    -6.595    -0.042
   S5-2                  1.404e-007  1.023e-007    -6.853    -6.990    -0.138
   S4-2                  8.313e-008  5.968e-008    -7.080    -7.224    -0.144
   S6-2                  7.170e-008  5.294e-008    -7.144    -7.276    -0.132
   AsS(OH)(HS)-          6.988e-008  6.350e-008    -7.156    -7.197    -0.042
   S-2                   7.133e-011  4.862e-011   -10.147   -10.313    -0.166
   S3-2                  2.977e-011  2.103e-011   -10.526   -10.677    -0.151
   S2-2                  1.712e-012  1.193e-012   -11.767   -11.923    -0.157
   As3S4(HS)2-           7.517e-018  6.831e-018   -17.124   -17.166    -0.042
S(6)            1.031e-007
   SO4-2                 8.254e-008  5.669e-008    -7.083    -7.246    -0.163
   CaSO4                 1.938e-008  1.942e-008    -7.713    -7.712     0.001
   MgSO4                 7.291e-010  7.305e-010    -9.137    -9.136     0.001
   MnSO4                 2.125e-010  2.129e-010    -9.673    -9.672     0.001
   FeSO4                 1.850e-010  1.854e-010    -9.733    -9.732     0.001
   NaSO4-                6.186e-011  5.620e-011   -10.209   -10.250    -0.042
   BaSO4                 1.029e-011  1.031e-011   -10.988   -10.987     0.001
   KSO4-                 7.528e-012  6.840e-012   -11.123   -11.165    -0.042
   HSO4-                 7.867e-013  7.148e-013   -12.104   -12.146    -0.042
   CaHSO4+               1.624e-014  1.476e-014   -13.789   -13.831    -0.042
   FeHSO4+               1.739e-016  1.581e-016   -15.760   -15.801    -0.042
   FeSO4+                1.493e-025  1.357e-025   -24.826   -24.868    -0.042
   Fe(SO4)2-             1.852e-031  1.683e-031   -30.732   -30.774    -0.042
   FeHSO4+2              6.912e-032  4.711e-032   -31.160   -31.327    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.65  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.19  -19.57   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.57  -46.34    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.20  -18.73  -12.53  As
Ba3(AsO4)2      -16.45  -66.56  -50.11  Ba3(AsO4)2
Barite           -3.72  -13.69   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.59   -2.27   -2.86  CH4
Claudetite      -18.23  -19.57   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.37  -11.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.43  -10.01   -4.58  CaSO4:2H2O



H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.44  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.95   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.54  -14.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.21  -89.92   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.59  -11.92    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.99  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.03  -45.28  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.47  -14.65   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 63.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.260e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.470e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  1.714e-003 -4.064e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.220e-004  3.220e-004
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.640e-005  Surface charge, eq

Hfo_s         
 8.568e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.610e-007       0.655  5.610e-007      -6.251
Hfo_sOMn+        2.272e-007       0.265  2.273e-007      -6.643
Hfo_sOFe+        5.578e-008       0.065  5.578e-008      -7.253
Hfo_sOH2+        8.846e-009       0.010  8.846e-009      -8.053
Hfo_sOH          3.503e-009       0.004  3.503e-009      -8.456
Hfo_sOHBa+2      3.666e-010       0.000  3.666e-010      -9.436
Hfo_sO-          3.178e-011       0.000  3.178e-011     -10.498

Hfo           
 2.640e-005  Surface charge, eq

Hfo_w         
 3.427e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.297e-005       0.670  2.298e-005      -4.639
Hfo_wOH          9.098e-006       0.265  9.098e-006      -5.041
Hfo_wOFe+        1.352e-006       0.039  1.352e-006      -5.869
Hfo_wOMn+        4.688e-007       0.014  4.688e-007      -6.329
Hfo_wOCa+        1.703e-007       0.005  1.703e-007      -6.769
Hfo_wOMg+        9.702e-008       0.003  9.702e-008      -7.013
Hfo_wO-          8.253e-008       0.002  8.254e-008      -7.083
Hfo_wOFeOH       2.809e-008       0.001  2.809e-008      -7.551
Hfo_wH2AsO3      3.852e-010       0.000  3.852e-010      -9.414
Hfo_wSO4-        3.962e-012       0.000  3.962e-012     -11.402
Hfo_wOHSO4-2     3.129e-012       0.000  3.129e-012     -11.505
Hfo_wOBa+        1.608e-012       0.000  1.608e-012     -11.794
Hfo_wOHAsO4-3    8.307e-019       0.000  8.307e-019     -18.081
Hfo_wHAsO4-      1.186e-019       0.000  1.186e-019     -18.926
Hfo_wH2AsO4      9.694e-021       0.000  9.694e-021     -20.014

Mno           
-1.133e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.336e-028       0.000  1.336e-028     -27.874
Mno_O3Ca         8.292e-030       0.000  8.292e-030     -29.081
Mno_O3-2         6.697e-030       0.000  6.698e-030     -29.174
Mno_O3HMn+       2.377e-030       0.000  2.377e-030     -29.624
Mno_O3H-         2.986e-031       0.000  2.987e-031     -30.525
Mno_O3Na-        1.404e-031       0.000  1.405e-031     -30.852



Mno_O3HCa+       1.287e-031       0.000  1.287e-031     -30.890
Mno_O3Mg         1.010e-031       0.000  1.010e-031     -30.996
Mno_O3Ba         3.686e-032       0.000  3.686e-032     -31.433
Mno_O3HMg+       1.062e-033       0.000  1.062e-033     -32.974
Mno_O3HBa+       1.023e-033       0.000  1.023e-033     -32.990
Mno_O3HNa        5.843e-034       0.000  5.843e-034     -33.233
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.960e-041       0.000  8.960e-041     -40.048
Mno_O3H3Cl       2.210e-043       0.000  2.210e-043     -42.656

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.008e-008  7.007e-008
Ba               5.531e-007  5.531e-007
C                1.302e-002  1.302e-002
Ca               2.622e-003  2.622e-003
Cl               9.873e-005  9.873e-005
Fe               8.353e-005  8.353e-005
K                1.893e-005  1.893e-005
Mg               8.316e-005  8.316e-005
Mn               4.524e-005  4.524e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.907      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.457e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.176e-003
                       Total CO2 (mol/kg)  =  7.565e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.683e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.16
                               Iterations  =  34
                                  Total H  = 1.110385e+002
                                  Total O  = 5.552633e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.410e-007  1.295e-007    -6.851    -6.888    -0.037
   OH-                   8.504e-008  7.728e-008    -7.070    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.008e-008
   AsS(OH)(HS)-          6.991e-008  6.352e-008    -7.155    -7.197    -0.042
   H3AsO3                1.643e-010  1.647e-010    -9.784    -9.783     0.001
   H2AsO3-               9.906e-013  9.001e-013   -12.004   -12.046    -0.042
   H4AsO3+               1.163e-017  1.057e-017   -16.934   -16.976    -0.042
   As3S4(HS)2-           7.506e-018  6.820e-018   -17.125   -17.166    -0.042
   HAsO3-2               2.034e-020  1.387e-020   -19.692   -19.858    -0.166
   AsO3-3                5.059e-029  2.136e-029   -28.296   -28.670    -0.374
As(5)           4.900e-019
   H2AsO4-               2.862e-019  2.601e-019   -18.543   -18.585    -0.042
   HAsO4-2               2.038e-019  1.389e-019   -18.691   -18.857    -0.166
   H3AsO4                6.708e-024  6.721e-024   -23.173   -23.173     0.001
   AsO4-3                5.687e-024  2.402e-024   -23.245   -23.620    -0.374
Ba              5.531e-007
   Ba+2                  5.323e-007  3.629e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.041e-008  1.854e-008    -7.690    -7.732    -0.042
   BaCO3                 3.612e-010  3.619e-010    -9.442    -9.441     0.001



   BaSO4                 1.013e-011  1.015e-011   -10.995   -10.994     0.001
   BaOH+                 1.045e-013  9.492e-014   -12.981   -13.023    -0.042
C(-4)           5.458e-003
   CH4                   5.458e-003  5.468e-003    -2.263    -2.262     0.001
C(4)            7.565e-003
   HCO3-                 5.848e-003  5.331e-003    -2.233    -2.273    -0.040
   CO2                   1.550e-003  1.553e-003    -2.810    -2.809     0.001
   CaHCO3+               1.284e-004  1.167e-004    -3.891    -3.933    -0.042
   MnHCO3+               1.103e-005  1.003e-005    -4.957    -4.999    -0.042
   FeHCO3+               1.078e-005  9.799e-006    -4.967    -5.009    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.774e-006  3.429e-006    -5.423    -5.465    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.797e-006  1.930e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.918e-007  5.930e-007    -6.228    -6.227     0.001
   MgCO3                 1.011e-007  1.013e-007    -6.995    -6.995     0.001
   BaHCO3+               2.041e-008  1.854e-008    -7.690    -7.732    -0.042
   NaCO3-                7.825e-009  7.110e-009    -8.107    -8.148    -0.042
   BaCO3                 3.612e-010  3.619e-010    -9.442    -9.441     0.001
Ca              2.622e-003
   Ca+2                  2.488e-003  1.716e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.284e-004  1.167e-004    -3.891    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.906e-008  1.910e-008    -7.720    -7.719     0.001
   CaOH+                 2.420e-009  2.199e-009    -8.616    -8.658    -0.042
   CaHSO4+               1.595e-014  1.449e-014   -13.797   -13.839    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.475e-009  7.701e-009    -8.072    -8.113    -0.042
   FeCl+                 2.501e-009  2.273e-009    -8.602    -8.643    -0.042
   MnCl2                 3.005e-013  3.011e-013   -12.522   -12.521     0.001
   MnCl3-                8.175e-018  7.428e-018   -17.088   -17.129    -0.042
   FeCl+2                8.624e-025  5.879e-025   -24.064   -24.231    -0.166
   FeCl2+                2.589e-028  2.352e-028   -27.587   -27.628    -0.042
   FeCl3                 2.103e-033  2.107e-033   -32.677   -32.676     0.001
Fe(2)           8.353e-005
   Fe(HS)2               4.460e-005  4.469e-005    -4.351    -4.350     0.001
   Fe+2                  2.696e-005  1.838e-005    -4.569    -4.736    -0.166
   FeHCO3+               1.078e-005  9.799e-006    -4.967    -5.009    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.797e-007  2.541e-007    -6.553    -6.595    -0.042
   FeOH+                 4.938e-008  4.487e-008    -7.306    -7.348    -0.042
   FeCl+                 2.501e-009  2.273e-009    -8.602    -8.643    -0.042
   FeSO4                 1.820e-010  1.824e-010    -9.740    -9.739     0.001
   Fe(OH)2               2.942e-012  2.948e-012   -11.531   -11.530     0.001
   Fe(OH)3-              9.305e-016  8.455e-016   -15.031   -15.073    -0.042
   FeHSO4+               1.708e-016  1.552e-016   -15.767   -15.809    -0.042
Fe(3)           5.818e-014
   Fe(OH)2+              3.047e-014  2.769e-014   -13.516   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.133e-016  1.938e-016   -15.671   -15.713    -0.042
   FeOH+2                1.589e-017  1.083e-017   -16.799   -16.965    -0.166
   Fe+3                  5.147e-022  2.174e-022   -21.288   -21.663    -0.374
   FeCl+2                8.624e-025  5.879e-025   -24.064   -24.231    -0.166
   FeSO4+                1.463e-025  1.329e-025   -24.835   -24.876    -0.042
   FeCl2+                2.589e-028  2.352e-028   -27.587   -27.628    -0.042
   Fe(SO4)2-             1.786e-031  1.623e-031   -30.748   -30.790    -0.042
   FeHSO4+2              6.763e-032  4.611e-032   -31.170   -31.336    -0.166
   Fe2(OH)2+4            1.462e-032  3.158e-033   -31.835   -32.501    -0.666
   FeCl3                 2.103e-033  2.107e-033   -32.677   -32.676     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.698   -43.738    -1.040
H(0)            1.546e-009
   H2                    7.731e-010  7.746e-010    -9.112    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.408e-012  6.731e-012   -11.130   -11.172    -0.042



Mg              8.316e-005
   Mg+2                  7.928e-005  5.498e-005    -4.101    -4.260    -0.159
   MgHCO3+               3.774e-006  3.429e-006    -5.423    -5.465    -0.042
   MgCO3                 1.011e-007  1.013e-007    -6.995    -6.995     0.001
   MgOH+                 1.696e-009  1.541e-009    -8.771    -8.812    -0.042
   MgSO4                 7.176e-010  7.190e-010    -9.144    -9.143     0.001
Mn(2)           4.524e-005
   Mn+2                  3.096e-005  2.111e-005    -4.509    -4.676    -0.166
   MnHCO3+               1.103e-005  1.003e-005    -4.957    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.475e-009  7.701e-009    -8.072    -8.113    -0.042
   MnOH+                 4.609e-009  4.188e-009    -8.336    -8.378    -0.042
   MnSO4                 2.090e-010  2.094e-010    -9.680    -9.679     0.001
   MnCl2                 3.005e-013  3.011e-013   -12.522   -12.521     0.001
   MnCl3-                8.175e-018  7.428e-018   -17.088   -17.129    -0.042
   Mn(OH)3-              1.693e-019  1.539e-019   -18.771   -18.813    -0.042
Mn(3)           1.912e-034
   Mn+3                  1.912e-034  8.075e-035   -33.718   -34.093    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.477   -83.643    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.893   -96.935    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.978e-004    -3.663    -3.704    -0.041
   NaHCO3                5.918e-007  5.930e-007    -6.228    -6.227     0.001
   NaCO3-                7.825e-009  7.110e-009    -8.107    -8.148    -0.042
   NaSO4-                6.087e-011  5.531e-011   -10.216   -10.257    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.159   -74.158     0.001
S(-2)           2.081e-004
   H2S                   5.902e-005  5.914e-005    -4.229    -4.228     0.001
   HS-                   5.748e-005  5.223e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.460e-005  4.469e-005    -4.351    -4.350     0.001
   Fe(HS)3-              2.797e-007  2.541e-007    -6.553    -6.595    -0.042
   S5-2                  1.406e-007  1.025e-007    -6.852    -6.989    -0.138
   S4-2                  8.327e-008  5.978e-008    -7.080    -7.223    -0.144
   S6-2                  7.182e-008  5.304e-008    -7.144    -7.275    -0.132
   AsS(OH)(HS)-          6.991e-008  6.352e-008    -7.155    -7.197    -0.042
   S-2                   7.145e-011  4.871e-011   -10.146   -10.312    -0.166
   S3-2                  2.982e-011  2.107e-011   -10.526   -10.676    -0.151
   S2-2                  1.715e-012  1.196e-012   -11.766   -11.922    -0.157
   As3S4(HS)2-           7.506e-018  6.820e-018   -17.125   -17.166    -0.042
S(6)            1.015e-007
   SO4-2                 8.121e-008  5.579e-008    -7.090    -7.253    -0.163
   CaSO4                 1.906e-008  1.910e-008    -7.720    -7.719     0.001
   MgSO4                 7.176e-010  7.190e-010    -9.144    -9.143     0.001
   MnSO4                 2.090e-010  2.094e-010    -9.680    -9.679     0.001
   FeSO4                 1.820e-010  1.824e-010    -9.740    -9.739     0.001
   NaSO4-                6.087e-011  5.531e-011   -10.216   -10.257    -0.042
   BaSO4                 1.013e-011  1.015e-011   -10.995   -10.994     0.001
   KSO4-                 7.408e-012  6.731e-012   -11.130   -11.172    -0.042
   HSO4-                 7.730e-013  7.024e-013   -12.112   -12.153    -0.042
   CaHSO4+               1.595e-014  1.449e-014   -13.797   -13.839    -0.042
   FeHSO4+               1.708e-016  1.552e-016   -15.767   -15.809    -0.042
   FeSO4+                1.463e-025  1.329e-025   -24.835   -24.876    -0.042
   Fe(SO4)2-             1.786e-031  1.623e-031   -30.748   -30.790    -0.042
   FeHSO4+2              6.763e-032  4.611e-032   -31.170   -31.336    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.66  -10.02   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.19  -19.57   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.57  -46.34    8.23  As2O5



As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.19  -18.72  -12.53  As
Ba3(AsO4)2      -16.45  -66.56  -50.11  Ba3(AsO4)2
Barite           -3.72  -13.69   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -18.23  -19.57   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.37  -11.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.44  -10.02   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.73  -42.94   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.59  -41.87   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.95   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.55  -14.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.24  -89.95   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.60  -11.93    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.99  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.03  -45.28  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.48  -14.66   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3



Reaction step 64.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.280e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.469e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  1.592e-003 -5.285e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.443e-004  4.443e-004
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.451e-005  Surface charge, eq

Hfo_s         
 7.958e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      5.208e-007       0.655  5.208e-007      -6.283
Hfo_sOMn+        2.112e-007       0.265  2.113e-007      -6.675
Hfo_sOFe+        5.186e-008       0.065  5.186e-008      -7.285
Hfo_sOH2+        8.205e-009       0.010  8.205e-009      -8.086
Hfo_sOH          3.253e-009       0.004  3.253e-009      -8.488
Hfo_sOHBa+2      3.406e-010       0.000  3.406e-010      -9.468
Hfo_sO-          2.955e-011       0.000  2.955e-011     -10.529

Hfo           
 2.451e-005  Surface charge, eq

Hfo_w         
 3.183e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.133e-005       0.670  2.133e-005      -4.671
Hfo_wOH          8.457e-006       0.266  8.457e-006      -5.073
Hfo_wOFe+        1.258e-006       0.040  1.258e-006      -5.900
Hfo_wOMn+        4.362e-007       0.014  4.362e-007      -6.360
Hfo_wOCa+        1.584e-007       0.005  1.584e-007      -6.800
Hfo_wOMg+        9.032e-008       0.003  9.032e-008      -7.044
Hfo_wO-          7.682e-008       0.002  7.682e-008      -7.115



Hfo_wOFeOH       2.617e-008       0.001  2.617e-008      -7.582
Hfo_wH2AsO3      3.584e-010       0.000  3.584e-010      -9.446
Hfo_wSO4-        3.620e-012       0.000  3.620e-012     -11.441
Hfo_wOHSO4-2     2.863e-012       0.000  2.863e-012     -11.543
Hfo_wOBa+        1.497e-012       0.000  1.497e-012     -11.825
Hfo_wOHAsO4-3    7.726e-019       0.000  7.726e-019     -18.112
Hfo_wHAsO4-      1.100e-019       0.000  1.100e-019     -18.958
Hfo_wH2AsO4      8.979e-021       0.000  8.979e-021     -20.047

Mno           
-5.640e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.648e-030       0.000  6.648e-030     -29.177
Mno_O3Ca         4.125e-031       0.000  4.125e-031     -30.385
Mno_O3-2         3.334e-031       0.000  3.334e-031     -30.477
Mno_O3HMn+       1.181e-031       0.000  1.181e-031     -30.928
Mno_O3H-         1.485e-032       0.000  1.485e-032     -31.828
Mno_O3Na-        6.991e-033       0.000  6.991e-033     -32.155
Mno_O3HCa+       6.394e-033       0.000  6.394e-033     -32.194
Mno_O3Mg         5.029e-033       0.000  5.029e-033     -32.299
Mno_O3Ba         1.835e-033       0.000  1.835e-033     -32.736
Mno_O3HMg+       5.278e-035       0.000  5.278e-035     -34.277
Mno_O3HBa+       5.087e-035       0.000  5.087e-035     -34.294
Mno_O3HNa        2.905e-035       0.000  2.905e-035     -34.537
Mno_O3H2         4.964e-037       0.000  4.964e-037     -36.304
Mno_O3H3+        4.442e-042       0.000  4.442e-042     -41.352
Mno_O3H3Cl       1.096e-044       0.000  1.096e-044     -43.960

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.010e-008  7.010e-008
Ba               5.531e-007  5.531e-007
C                1.310e-002  1.310e-002
Ca               2.621e-003  2.621e-003
Cl               9.873e-005  9.873e-005
Fe               8.351e-005  8.351e-005
K                1.893e-005  1.893e-005
Mg               8.317e-005  8.317e-005
Mn               4.520e-005  4.520e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.909      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.451e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.171e-003
                       Total CO2 (mol/kg)  =  7.556e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.665e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.15
                               Iterations  =  48
                                  Total H  = 1.110390e+002
                                  Total O  = 5.552641e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 



   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.408e-007  1.293e-007    -6.851    -6.888    -0.037
   OH-                   8.516e-008  7.738e-008    -7.070    -7.111    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.010e-008
   AsS(OH)(HS)-          6.994e-008  6.355e-008    -7.155    -7.197    -0.042
   H3AsO3                1.645e-010  1.648e-010    -9.784    -9.783     0.001
   H2AsO3-               9.928e-013  9.022e-013   -12.003   -12.045    -0.042
   H4AsO3+               1.162e-017  1.056e-017   -16.935   -16.976    -0.042
   As3S4(HS)2-           7.495e-018  6.810e-018   -17.125   -17.167    -0.042
   HAsO3-2               2.041e-020  1.392e-020   -19.690   -19.856    -0.166
   AsO3-3                5.083e-029  2.147e-029   -28.294   -28.668    -0.374
As(5)           4.892e-019
   H2AsO4-               2.856e-019  2.595e-019   -18.544   -18.586    -0.042
   HAsO4-2               2.036e-019  1.388e-019   -18.691   -18.858    -0.166
   H3AsO4                6.684e-024  6.697e-024   -23.175   -23.174     0.001
   AsO4-3                5.689e-024  2.403e-024   -23.245   -23.619    -0.374
Ba              5.531e-007
   Ba+2                  5.324e-007  3.630e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.039e-008  1.853e-008    -7.691    -7.732    -0.042
   BaCO3                 3.614e-010  3.621e-010    -9.442    -9.441     0.001
   BaSO4                 9.969e-012  9.988e-012   -11.001   -11.001     0.001
   BaOH+                 1.046e-013  9.506e-014   -12.980   -13.022    -0.042
C(-4)           5.542e-003
   CH4                   5.542e-003  5.553e-003    -2.256    -2.255     0.001
C(4)            7.556e-003
   HCO3-                 5.843e-003  5.326e-003    -2.233    -2.274    -0.040
   CO2                   1.546e-003  1.549e-003    -2.811    -2.810     0.001
   CaHCO3+               1.282e-004  1.165e-004    -3.892    -3.934    -0.042
   MnHCO3+               1.102e-005  1.001e-005    -4.958    -4.999    -0.042
   FeHCO3+               1.077e-005  9.785e-006    -4.968    -5.009    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.771e-006  3.427e-006    -5.423    -5.465    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.798e-006  1.931e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.914e-007  5.925e-007    -6.228    -6.227     0.001
   MgCO3                 1.011e-007  1.013e-007    -6.995    -6.994     0.001
   BaHCO3+               2.039e-008  1.853e-008    -7.691    -7.732    -0.042
   NaCO3-                7.829e-009  7.114e-009    -8.106    -8.148    -0.042
   BaCO3                 3.614e-010  3.621e-010    -9.442    -9.441     0.001
Ca              2.621e-003
   Ca+2                  2.487e-003  1.715e-003    -2.604    -2.766    -0.161
   CaHCO3+               1.282e-004  1.165e-004    -3.892    -3.934    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.876e-008  1.879e-008    -7.727    -7.726     0.001
   CaOH+                 2.422e-009  2.200e-009    -8.616    -8.657    -0.042
   CaHSO4+               1.567e-014  1.424e-014   -13.805   -13.847    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.471e-009  7.698e-009    -8.072    -8.114    -0.042
   FeCl+                 2.500e-009  2.272e-009    -8.602    -8.644    -0.042
   MnCl2                 3.004e-013  3.010e-013   -12.522   -12.521     0.001
   MnCl3-                8.172e-018  7.425e-018   -17.088   -17.129    -0.042
   FeCl+2                8.589e-025  5.856e-025   -24.066   -24.232    -0.166
   FeCl2+                2.578e-028  2.343e-028   -27.589   -27.630    -0.042
   FeCl3                 2.095e-033  2.099e-033   -32.679   -32.678     0.001
Fe(2)           8.351e-005
   Fe(HS)2               4.461e-005  4.470e-005    -4.351    -4.350     0.001
   Fe+2                  2.695e-005  1.837e-005    -4.569    -4.736    -0.166
   FeHCO3+               1.077e-005  9.785e-006    -4.968    -5.009    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.799e-007  2.543e-007    -6.553    -6.595    -0.042
   FeOH+                 4.942e-008  4.491e-008    -7.306    -7.348    -0.042
   FeCl+                 2.500e-009  2.272e-009    -8.602    -8.644    -0.042
   FeSO4                 1.790e-010  1.794e-010    -9.747    -9.746     0.001



   Fe(OH)2               2.949e-012  2.955e-012   -11.530   -11.530     0.001
   Fe(OH)3-              9.338e-016  8.485e-016   -15.030   -15.071    -0.042
   FeHSO4+               1.678e-016  1.525e-016   -15.775   -15.817    -0.042
Fe(3)           5.814e-014
   Fe(OH)2+              3.043e-014  2.765e-014   -13.517   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.136e-016  1.941e-016   -15.670   -15.712    -0.042
   FeOH+2                1.585e-017  1.080e-017   -16.800   -16.966    -0.166
   Fe+3                  5.125e-022  2.165e-022   -21.290   -21.665    -0.374
   FeCl+2                8.589e-025  5.856e-025   -24.066   -24.232    -0.166
   FeSO4+                1.434e-025  1.303e-025   -24.843   -24.885    -0.042
   FeCl2+                2.578e-028  2.343e-028   -27.589   -27.630    -0.042
   Fe(SO4)2-             1.723e-031  1.566e-031   -30.764   -30.805    -0.042
   FeHSO4+2              6.621e-032  4.514e-032   -31.179   -31.345    -0.166
   Fe2(OH)2+4            1.454e-032  3.142e-033   -31.837   -32.503    -0.665
   FeCl3                 2.095e-033  2.099e-033   -32.679   -32.678     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.701   -43.741    -1.040
H(0)            1.553e-009
   H2                    7.765e-010  7.780e-010    -9.110    -9.109     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.291e-012  6.626e-012   -11.137   -11.179    -0.042
Mg              8.317e-005
   Mg+2                  7.929e-005  5.499e-005    -4.101    -4.260    -0.159
   MgHCO3+               3.771e-006  3.427e-006    -5.423    -5.465    -0.042
   MgCO3                 1.011e-007  1.013e-007    -6.995    -6.994     0.001
   MgOH+                 1.698e-009  1.543e-009    -8.770    -8.812    -0.042
   MgSO4                 7.065e-010  7.079e-010    -9.151    -9.150     0.001
Mn(2)           4.520e-005
   Mn+2                  3.094e-005  2.109e-005    -4.509    -4.676    -0.166
   MnHCO3+               1.102e-005  1.001e-005    -4.958    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.471e-009  7.698e-009    -8.072    -8.114    -0.042
   MnOH+                 4.612e-009  4.191e-009    -8.336    -8.378    -0.042
   MnSO4                 2.056e-010  2.060e-010    -9.687    -9.686     0.001
   MnCl2                 3.004e-013  3.010e-013   -12.522   -12.521     0.001
   MnCl3-                8.172e-018  7.425e-018   -17.088   -17.129    -0.042
   Mn(OH)3-              1.699e-019  1.544e-019   -18.770   -18.811    -0.042
Mn(3)           1.904e-034
   Mn+3                  1.904e-034  8.043e-035   -33.720   -34.095    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.479   -83.645    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.896   -96.938    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.978e-004    -3.663    -3.704    -0.041
   NaHCO3                5.914e-007  5.925e-007    -6.228    -6.227     0.001
   NaCO3-                7.829e-009  7.114e-009    -8.106    -8.148    -0.042
   NaSO4-                5.991e-011  5.444e-011   -10.222   -10.264    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.163   -74.162     0.001
S(-2)           2.081e-004
   H2S                   5.897e-005  5.908e-005    -4.229    -4.229     0.001
   HS-                   5.750e-005  5.225e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.461e-005  4.470e-005    -4.351    -4.350     0.001
   Fe(HS)3-              2.799e-007  2.543e-007    -6.553    -6.595    -0.042
   S5-2                  1.409e-007  1.026e-007    -6.851    -6.989    -0.137
   S4-2                  8.341e-008  5.989e-008    -7.079    -7.223    -0.144
   S6-2                  7.195e-008  5.313e-008    -7.143    -7.275    -0.132
   AsS(OH)(HS)-          6.994e-008  6.355e-008    -7.155    -7.197    -0.042
   S-2                   7.156e-011  4.879e-011   -10.145   -10.312    -0.166
   S3-2                  2.987e-011  2.110e-011   -10.525   -10.676    -0.151
   S2-2                  1.718e-012  1.198e-012   -11.765   -11.922    -0.157
   As3S4(HS)2-           7.495e-018  6.810e-018   -17.125   -17.167    -0.042
S(6)            9.985e-008
   SO4-2                 7.993e-008  5.491e-008    -7.097    -7.260    -0.163
   CaSO4                 1.876e-008  1.879e-008    -7.727    -7.726     0.001



   MgSO4                 7.065e-010  7.079e-010    -9.151    -9.150     0.001
   MnSO4                 2.056e-010  2.060e-010    -9.687    -9.686     0.001
   FeSO4                 1.790e-010  1.794e-010    -9.747    -9.746     0.001
   NaSO4-                5.991e-011  5.444e-011   -10.222   -10.264    -0.042
   BaSO4                 9.969e-012  9.988e-012   -11.001   -11.001     0.001
   KSO4-                 7.291e-012  6.626e-012   -11.137   -11.179    -0.042
   HSO4-                 7.598e-013  6.905e-013   -12.119   -12.161    -0.042
   CaHSO4+               1.567e-014  1.424e-014   -13.805   -13.847    -0.042
   FeHSO4+               1.678e-016  1.525e-016   -15.775   -15.817    -0.042
   FeSO4+                1.434e-025  1.303e-025   -24.843   -24.885    -0.042
   Fe(SO4)2-             1.723e-031  1.566e-031   -30.764   -30.805    -0.042
   FeHSO4+2              6.621e-032  4.514e-032   -31.179   -31.345    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.19  -19.57   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.58  -46.35    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.19  -18.72  -12.53  As
Ba3(AsO4)2      -16.45  -66.56  -50.11  Ba3(AsO4)2
Barite           -3.73  -13.70   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -18.23  -19.57   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.51  -43.34   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.74  -42.95   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.61  -41.89   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.68  -45.07   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.55  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.26  -89.97   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS



MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.99  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.04  -45.28  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.49  -14.67   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 65.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.300e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.467e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  1.470e-003 -6.505e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.664e-004  5.664e-004
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.262e-005  Surface charge, eq

Hfo_s         
 7.348e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      4.807e-007       0.654  4.807e-007      -6.318
Hfo_sOMn+        1.952e-007       0.266  1.952e-007      -6.709
Hfo_sOFe+        4.792e-008       0.065  4.792e-008      -7.319
Hfo_sOH2+        7.566e-009       0.010  7.566e-009      -8.121
Hfo_sOH          3.004e-009       0.004  3.004e-009      -8.522
Hfo_sOHBa+2      3.145e-010       0.000  3.145e-010      -9.502
Hfo_sO-          2.733e-011       0.000  2.733e-011     -10.563

Hfo           
 2.262e-005  Surface charge, eq

Hfo_w         
 2.939e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.968e-005       0.670  1.968e-005      -4.706
Hfo_wOH          7.815e-006       0.266  7.815e-006      -5.107
Hfo_wOFe+        1.163e-006       0.040  1.163e-006      -5.934
Hfo_wOMn+        4.034e-007       0.014  4.034e-007      -6.394
Hfo_wOCa+        1.465e-007       0.005  1.465e-007      -6.834
Hfo_wOMg+        8.360e-008       0.003  8.360e-008      -7.078
Hfo_wO-          7.109e-008       0.002  7.109e-008      -7.148
Hfo_wOFeOH       2.424e-008       0.001  2.424e-008      -7.616
Hfo_wH2AsO3      3.315e-010       0.000  3.315e-010      -9.480
Hfo_wSO4-        3.289e-012       0.000  3.289e-012     -11.483
Hfo_wOHSO4-2     2.605e-012       0.000  2.605e-012     -11.584
Hfo_wOBa+        1.386e-012       0.000  1.386e-012     -11.858
Hfo_wOHAsO4-3    7.143e-019       0.000  7.144e-019     -18.146
Hfo_wHAsO4-      1.015e-019       0.000  1.015e-019     -18.994
Hfo_wH2AsO4      8.269e-021       0.000  8.270e-021     -20.083

Mno           
-1.140e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.342e-028       0.000  1.342e-028     -27.872
Mno_O3Ca         8.328e-030       0.000  8.328e-030     -29.079
Mno_O3-2         6.733e-030       0.000  6.733e-030     -29.172
Mno_O3HMn+       2.381e-030       0.000  2.381e-030     -29.623
Mno_O3H-         2.994e-031       0.000  2.995e-031     -30.524
Mno_O3Na-        1.412e-031       0.000  1.412e-031     -30.850
Mno_O3HCa+       1.289e-031       0.000  1.289e-031     -30.890
Mno_O3Mg         1.016e-031       0.000  1.016e-031     -30.993
Mno_O3Ba         3.707e-032       0.000  3.707e-032     -31.431
Mno_O3HMg+       1.065e-033       0.000  1.065e-033     -32.973
Mno_O3HBa+       1.026e-033       0.000  1.026e-033     -32.989
Mno_O3HNa        5.859e-034       0.000  5.859e-034     -33.232
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.936e-041       0.000  8.936e-041     -40.049
Mno_O3H3Cl       2.205e-043       0.000  2.205e-043     -42.657

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.013e-008  7.013e-008
Ba               5.531e-007  5.531e-007
C                1.317e-002  1.317e-002
Ca               2.619e-003  2.619e-003
Cl               9.873e-005  9.873e-005
Fe               8.350e-005  8.350e-005
K                1.893e-005  1.893e-005
Mg               8.317e-005  8.317e-005
Mn               4.517e-005  4.517e-005



Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.889      Charge balance
                                       pe  =  -3.910      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.445e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.166e-003
                       Total CO2 (mol/kg)  =  7.548e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.646e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.13
                               Iterations  =  37
                                  Total H  = 1.110395e+002
                                  Total O  = 5.552648e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.406e-007  1.292e-007    -6.852    -6.889    -0.037
   OH-                   8.527e-008  7.748e-008    -7.069    -7.111    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.013e-008
   AsS(OH)(HS)-          6.996e-008  6.358e-008    -7.155    -7.197    -0.042
   H3AsO3                1.646e-010  1.650e-010    -9.783    -9.783     0.001
   H2AsO3-               9.950e-013  9.042e-013   -12.002   -12.044    -0.042
   H4AsO3+               1.162e-017  1.056e-017   -16.935   -16.976    -0.042
   As3S4(HS)2-           7.484e-018  6.801e-018   -17.126   -17.167    -0.042
   HAsO3-2               2.048e-020  1.397e-020   -19.689   -19.855    -0.166
   AsO3-3                5.107e-029  2.158e-029   -28.292   -28.666    -0.374
As(5)           4.885e-019
   H2AsO4-               2.850e-019  2.590e-019   -18.545   -18.587    -0.042
   HAsO4-2               2.034e-019  1.387e-019   -18.692   -18.858    -0.166
   H3AsO4                6.662e-024  6.675e-024   -23.176   -23.176     0.001
   AsO4-3                5.690e-024  2.404e-024   -23.245   -23.619    -0.374
Ba              5.531e-007
   Ba+2                  5.324e-007  3.630e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.038e-008  1.852e-008    -7.691    -7.732    -0.042
   BaCO3                 3.616e-010  3.624e-010    -9.442    -9.441     0.001
   BaSO4                 9.816e-012  9.835e-012   -11.008   -11.007     0.001
   BaOH+                 1.048e-013  9.521e-014   -12.980   -13.021    -0.042
C(-4)           5.627e-003
   CH4                   5.627e-003  5.638e-003    -2.250    -2.249     0.001
C(4)            7.548e-003
   HCO3-                 5.838e-003  5.322e-003    -2.234    -2.274    -0.040
   CO2                   1.543e-003  1.546e-003    -2.812    -2.811     0.001
   CaHCO3+               1.281e-004  1.164e-004    -3.893    -3.934    -0.042
   MnHCO3+               1.100e-005  1.000e-005    -4.958    -5.000    -0.042
   FeHCO3+               1.075e-005  9.772e-006    -4.968    -5.010    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.769e-006  3.425e-006    -5.424    -5.465    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.799e-006  1.932e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.909e-007  5.920e-007    -6.229    -6.228     0.001
   MgCO3                 1.012e-007  1.014e-007    -6.995    -6.994     0.001
   BaHCO3+               2.038e-008  1.852e-008    -7.691    -7.732    -0.042
   NaCO3-                7.833e-009  7.118e-009    -8.106    -8.148    -0.042
   BaCO3                 3.616e-010  3.624e-010    -9.442    -9.441     0.001
Ca              2.619e-003
   Ca+2                  2.486e-003  1.715e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.281e-004  1.164e-004    -3.893    -3.934    -0.042



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.846e-008  1.849e-008    -7.734    -7.733     0.001
   CaOH+                 2.424e-009  2.202e-009    -8.616    -8.657    -0.042
   CaHSO4+               1.540e-014  1.399e-014   -13.813   -13.854    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.467e-009  7.694e-009    -8.072    -8.114    -0.042
   FeCl+                 2.499e-009  2.271e-009    -8.602    -8.644    -0.042
   MnCl2                 3.003e-013  3.009e-013   -12.522   -12.522     0.001
   MnCl3-                8.168e-018  7.422e-018   -17.088   -17.129    -0.042
   FeCl+2                8.554e-025  5.833e-025   -24.068   -24.234    -0.166
   FeCl2+                2.568e-028  2.334e-028   -27.590   -27.632    -0.042
   FeCl3                 2.087e-033  2.091e-033   -32.681   -32.680     0.001
Fe(2)           8.350e-005
   Fe(HS)2               4.463e-005  4.472e-005    -4.350    -4.350     0.001
   Fe+2                  2.693e-005  1.836e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.075e-005  9.772e-006    -4.968    -5.010    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.801e-007  2.545e-007    -6.553    -6.594    -0.042
   FeOH+                 4.946e-008  4.495e-008    -7.306    -7.347    -0.042
   FeCl+                 2.499e-009  2.271e-009    -8.602    -8.644    -0.042
   FeSO4                 1.762e-010  1.765e-010    -9.754    -9.753     0.001
   Fe(OH)2               2.955e-012  2.961e-012   -11.529   -11.529     0.001
   Fe(OH)3-              9.370e-016  8.515e-016   -15.028   -15.070    -0.042
   FeHSO4+               1.649e-016  1.499e-016   -15.783   -15.824    -0.042
Fe(3)           5.810e-014
   Fe(OH)2+              3.039e-014  2.762e-014   -13.517   -13.559    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.139e-016  1.944e-016   -15.670   -15.711    -0.042
   FeOH+2                1.580e-017  1.078e-017   -16.801   -16.968    -0.166
   Fe+3                  5.103e-022  2.156e-022   -21.292   -21.666    -0.374
   FeCl+2                8.554e-025  5.833e-025   -24.068   -24.234    -0.166
   FeSO4+                1.406e-025  1.278e-025   -24.852   -24.893    -0.042
   FeCl2+                2.568e-028  2.334e-028   -27.590   -27.632    -0.042
   Fe(SO4)2-             1.663e-031  1.511e-031   -30.779   -30.821    -0.042
   FeHSO4+2              6.483e-032  4.420e-032   -31.188   -31.355    -0.166
   Fe2(OH)2+4            1.446e-032  3.125e-033   -31.840   -32.505    -0.665
   FeCl3                 2.087e-033  2.091e-033   -32.681   -32.680     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.705   -43.744    -1.039
H(0)            1.560e-009
   H2                    7.799e-010  7.814e-010    -9.108    -9.107     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.178e-012  6.523e-012   -11.144   -11.186    -0.042
Mg              8.317e-005
   Mg+2                  7.930e-005  5.500e-005    -4.101    -4.260    -0.159
   MgHCO3+               3.769e-006  3.425e-006    -5.424    -5.465    -0.042
   MgCO3                 1.012e-007  1.014e-007    -6.995    -6.994     0.001
   MgOH+                 1.701e-009  1.546e-009    -8.769    -8.811    -0.042
   MgSO4                 6.957e-010  6.970e-010    -9.158    -9.157     0.001
Mn(2)           4.517e-005
   Mn+2                  3.092e-005  2.108e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.100e-005  1.000e-005    -4.958    -5.000    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.467e-009  7.694e-009    -8.072    -8.114    -0.042
   MnOH+                 4.616e-009  4.195e-009    -8.336    -8.377    -0.042
   MnSO4                 2.023e-010  2.027e-010    -9.694    -9.693     0.001
   MnCl2                 3.003e-013  3.009e-013   -12.522   -12.522     0.001
   MnCl3-                8.168e-018  7.422e-018   -17.088   -17.129    -0.042
   Mn(OH)3-              1.705e-019  1.549e-019   -18.768   -18.810    -0.042
Mn(3)           1.896e-034
   Mn+3                  1.896e-034  8.011e-035   -33.722   -34.096    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.481   -83.647    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.900   -96.941    -0.042
Na              2.181e-004



   Na+                   2.175e-004  1.978e-004    -3.663    -3.704    -0.041
   NaHCO3                5.909e-007  5.920e-007    -6.229    -6.228     0.001
   NaCO3-                7.833e-009  7.118e-009    -8.106    -8.148    -0.042
   NaSO4-                5.898e-011  5.360e-011   -10.229   -10.271    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.167   -74.166     0.001
S(-2)           2.081e-004
   H2S                   5.892e-005  5.903e-005    -4.230    -4.229     0.001
   HS-                   5.752e-005  5.227e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.463e-005  4.472e-005    -4.350    -4.350     0.001
   Fe(HS)3-              2.801e-007  2.545e-007    -6.553    -6.594    -0.042
   S5-2                  1.411e-007  1.028e-007    -6.850    -6.988    -0.137
   S4-2                  8.355e-008  5.999e-008    -7.078    -7.222    -0.144
   S6-2                  7.206e-008  5.322e-008    -7.142    -7.274    -0.132
   AsS(OH)(HS)-          6.996e-008  6.358e-008    -7.155    -7.197    -0.042
   S-2                   7.168e-011  4.888e-011   -10.145   -10.311    -0.166
   S3-2                  2.992e-011  2.114e-011   -10.524   -10.675    -0.151
   S2-2                  1.720e-012  1.200e-012   -11.764   -11.921    -0.157
   As3S4(HS)2-           7.484e-018  6.801e-018   -17.126   -17.167    -0.042
S(6)            9.829e-008
   SO4-2                 7.868e-008  5.406e-008    -7.104    -7.267    -0.163
   CaSO4                 1.846e-008  1.849e-008    -7.734    -7.733     0.001
   MgSO4                 6.957e-010  6.970e-010    -9.158    -9.157     0.001
   MnSO4                 2.023e-010  2.027e-010    -9.694    -9.693     0.001
   FeSO4                 1.762e-010  1.765e-010    -9.754    -9.753     0.001
   NaSO4-                5.898e-011  5.360e-011   -10.229   -10.271    -0.042
   BaSO4                 9.816e-012  9.835e-012   -11.008   -11.007     0.001
   KSO4-                 7.178e-012  6.523e-012   -11.144   -11.186    -0.042
   HSO4-                 7.471e-013  6.789e-013   -12.127   -12.168    -0.042
   CaHSO4+               1.540e-014  1.399e-014   -13.813   -13.854    -0.042
   FeHSO4+               1.649e-016  1.499e-016   -15.783   -15.824    -0.042
   FeSO4+                1.406e-025  1.278e-025   -24.852   -24.893    -0.042
   Fe(SO4)2-             1.663e-031  1.511e-031   -30.779   -30.821    -0.042
   FeHSO4+2              6.483e-032  4.420e-032   -31.188   -31.355    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.58  -46.35    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.19  -18.72  -12.53  As
Ba3(AsO4)2      -16.45  -66.56  -50.11  Ba3(AsO4)2
Barite           -3.74  -13.71   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.61   -2.25   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.39  -11.53   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.53  -43.36   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.76  -42.97   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.62  -41.90   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.56  -14.68   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.28  -89.99   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.27  -74.17   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.99  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.04  -45.29  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.50  -14.67   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 66.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.320e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.465e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  1.348e-003 -7.724e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.884e-004  6.884e-004
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.074e-005  Surface charge, eq

Hfo_s         
 6.738e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      4.406e-007       0.654  4.406e-007      -6.356
Hfo_sOMn+        1.792e-007       0.266  1.792e-007      -6.747
Hfo_sOFe+        4.399e-008       0.065  4.399e-008      -7.357
Hfo_sOH2+        6.930e-009       0.010  6.930e-009      -8.159
Hfo_sOH          2.755e-009       0.004  2.755e-009      -8.560
Hfo_sOHBa+2      2.885e-010       0.000  2.885e-010      -9.540
Hfo_sO-          2.509e-011       0.000  2.509e-011     -10.600

Hfo           
 2.074e-005  Surface charge, eq

Hfo_w         
 2.695e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.804e-005       0.669  1.804e-005      -4.744
Hfo_wOH          7.173e-006       0.266  7.173e-006      -5.144
Hfo_wOFe+        1.069e-006       0.040  1.069e-006      -5.971
Hfo_wOMn+        3.706e-007       0.014  3.706e-007      -6.431
Hfo_wOCa+        1.346e-007       0.005  1.346e-007      -6.871
Hfo_wOMg+        7.684e-008       0.003  7.684e-008      -7.114
Hfo_wO-          6.533e-008       0.002  6.533e-008      -7.185
Hfo_wOFeOH       2.229e-008       0.001  2.229e-008      -7.652
Hfo_wH2AsO3      3.045e-010       0.000  3.045e-010      -9.516
Hfo_wSO4-        2.969e-012       0.000  2.969e-012     -11.527
Hfo_wOHSO4-2     2.354e-012       0.000  2.354e-012     -11.628
Hfo_wOBa+        1.274e-012       0.000  1.274e-012     -11.895
Hfo_wOHAsO4-3    6.560e-019       0.000  6.560e-019     -18.183
Hfo_wHAsO4-      9.294e-020       0.000  9.294e-020     -19.032
Hfo_wH2AsO4      7.564e-021       0.000  7.564e-021     -20.121

Mno           
-1.143e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.345e-028       0.000  1.345e-028     -27.871
Mno_O3Ca         8.346e-030       0.000  8.346e-030     -29.079
Mno_O3-2         6.751e-030       0.000  6.751e-030     -29.171
Mno_O3HMn+       2.383e-030       0.000  2.383e-030     -29.623
Mno_O3H-         2.998e-031       0.000  2.998e-031     -30.523
Mno_O3Na-        1.416e-031       0.000  1.416e-031     -30.849
Mno_O3HCa+       1.290e-031       0.000  1.290e-031     -30.889



Mno_O3Mg         1.019e-031       0.000  1.019e-031     -30.992
Mno_O3Ba         3.717e-032       0.000  3.717e-032     -31.430
Mno_O3HMg+       1.067e-033       0.000  1.067e-033     -32.972
Mno_O3HBa+       1.028e-033       0.000  1.028e-033     -32.988
Mno_O3HNa        5.867e-034       0.000  5.867e-034     -33.232
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.924e-041       0.000  8.925e-041     -40.049
Mno_O3H3Cl       2.202e-043       0.000  2.202e-043     -42.657

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.016e-008  7.015e-008
Ba               5.532e-007  5.532e-007
C                1.325e-002  1.325e-002
Ca               2.618e-003  2.618e-003
Cl               9.873e-005  9.873e-005
Fe               8.348e-005  8.348e-005
K                1.893e-005  1.893e-005
Mg               8.318e-005  8.318e-005
Mn               4.514e-005  4.514e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.889      Charge balance
                                       pe  =  -3.912      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.440e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.161e-003
                       Total CO2 (mol/kg)  =  7.539e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.627e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.12
                               Iterations  =  38
                                  Total H  = 1.110400e+002
                                  Total O  = 5.552655e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.404e-007  1.290e-007    -6.853    -6.889    -0.037
   OH-                   8.537e-008  7.758e-008    -7.069    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.016e-008
   AsS(OH)(HS)-          6.999e-008  6.360e-008    -7.155    -7.197    -0.042
   H3AsO3                1.648e-010  1.651e-010    -9.783    -9.782     0.001
   H2AsO3-               9.972e-013  9.062e-013   -12.001   -12.043    -0.042
   H4AsO3+               1.161e-017  1.055e-017   -16.935   -16.977    -0.042
   As3S4(HS)2-           7.473e-018  6.791e-018   -17.126   -17.168    -0.042
   HAsO3-2               2.055e-020  1.402e-020   -19.687   -19.853    -0.166
   AsO3-3                5.130e-029  2.168e-029   -28.290   -28.664    -0.374
As(5)           4.877e-019
   H2AsO4-               2.844e-019  2.585e-019   -18.546   -18.588    -0.042
   HAsO4-2               2.033e-019  1.386e-019   -18.692   -18.858    -0.166
   H3AsO4                6.639e-024  6.652e-024   -23.178   -23.177     0.001
   AsO4-3                5.692e-024  2.406e-024   -23.245   -23.619    -0.374
Ba              5.532e-007
   Ba+2                  5.324e-007  3.631e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.036e-008  1.851e-008    -7.691    -7.733    -0.042
   BaCO3                 3.619e-010  3.626e-010    -9.441    -9.441     0.001
   BaSO4                 9.668e-012  9.687e-012   -11.015   -11.014     0.001



   BaOH+                 1.049e-013  9.535e-014   -12.979   -13.021    -0.042
C(-4)           5.712e-003
   CH4                   5.712e-003  5.723e-003    -2.243    -2.242     0.001
C(4)            7.539e-003
   HCO3-                 5.833e-003  5.317e-003    -2.234    -2.274    -0.040
   CO2                   1.540e-003  1.543e-003    -2.813    -2.812     0.001
   CaHCO3+               1.279e-004  1.162e-004    -3.893    -3.935    -0.042
   MnHCO3+               1.099e-005  9.987e-006    -4.959    -5.001    -0.042
   FeHCO3+               1.074e-005  9.760e-006    -4.969    -5.011    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.767e-006  3.423e-006    -5.424    -5.466    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.800e-006  1.933e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.904e-007  5.915e-007    -6.229    -6.228     0.001
   MgCO3                 1.013e-007  1.015e-007    -6.994    -6.994     0.001
   BaHCO3+               2.036e-008  1.851e-008    -7.691    -7.733    -0.042
   NaCO3-                7.836e-009  7.121e-009    -8.106    -8.147    -0.042
   BaCO3                 3.619e-010  3.626e-010    -9.441    -9.441     0.001
Ca              2.618e-003
   Ca+2                  2.484e-003  1.714e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.279e-004  1.162e-004    -3.893    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.817e-008  1.820e-008    -7.741    -7.740     0.001
   CaOH+                 2.425e-009  2.204e-009    -8.615    -8.657    -0.042
   CaHSO4+               1.514e-014  1.376e-014   -13.820   -13.862    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.463e-009  7.691e-009    -8.072    -8.114    -0.042
   FeCl+                 2.498e-009  2.270e-009    -8.602    -8.644    -0.042
   MnCl2                 3.001e-013  3.007e-013   -12.523   -12.522     0.001
   MnCl3-                8.165e-018  7.420e-018   -17.088   -17.130    -0.042
   FeCl+2                8.520e-025  5.810e-025   -24.070   -24.236    -0.166
   FeCl2+                2.558e-028  2.325e-028   -27.592   -27.634    -0.042
   FeCl3                 2.079e-033  2.083e-033   -32.682   -32.681     0.001
Fe(2)           8.348e-005
   Fe(HS)2               4.464e-005  4.473e-005    -4.350    -4.349     0.001
   Fe+2                  2.692e-005  1.836e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.074e-005  9.760e-006    -4.969    -5.011    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.803e-007  2.547e-007    -6.552    -6.594    -0.042
   FeOH+                 4.950e-008  4.498e-008    -7.305    -7.347    -0.042
   FeCl+                 2.498e-009  2.270e-009    -8.602    -8.644    -0.042
   FeSO4                 1.734e-010  1.738e-010    -9.761    -9.760     0.001
   Fe(OH)2               2.962e-012  2.967e-012   -11.528   -11.528     0.001
   Fe(OH)3-              9.402e-016  8.544e-016   -15.027   -15.068    -0.042
   FeHSO4+               1.621e-016  1.473e-016   -15.790   -15.832    -0.042
Fe(3)           5.806e-014
   Fe(OH)2+              3.035e-014  2.758e-014   -13.518   -13.559    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.142e-016  1.946e-016   -15.669   -15.711    -0.042
   FeOH+2                1.576e-017  1.075e-017   -16.802   -16.969    -0.166
   Fe+3                  5.082e-022  2.148e-022   -21.294   -21.668    -0.374
   FeCl+2                8.520e-025  5.810e-025   -24.070   -24.236    -0.166
   FeSO4+                1.380e-025  1.254e-025   -24.860   -24.902    -0.042
   FeCl2+                2.558e-028  2.325e-028   -27.592   -27.634    -0.042
   Fe(SO4)2-             1.607e-031  1.460e-031   -30.794   -30.836    -0.042
   FeHSO4+2              6.350e-032  4.330e-032   -31.197   -31.363    -0.166
   Fe2(OH)2+4            1.437e-032  3.109e-033   -31.842   -32.507    -0.665
   FeCl3                 2.079e-033  2.083e-033   -32.682   -32.681     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.708   -43.747    -1.039
H(0)            1.566e-009
   H2                    7.832e-010  7.847e-010    -9.106    -9.105     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.069e-012  6.424e-012   -11.151   -11.192    -0.042
Mg              8.318e-005



   Mg+2                  7.931e-005  5.502e-005    -4.101    -4.260    -0.159
   MgHCO3+               3.767e-006  3.423e-006    -5.424    -5.466    -0.042
   MgCO3                 1.013e-007  1.015e-007    -6.994    -6.994     0.001
   MgOH+                 1.704e-009  1.548e-009    -8.769    -8.810    -0.042
   MgSO4                 6.852e-010  6.866e-010    -9.164    -9.163     0.001
Mn(2)           4.514e-005
   Mn+2                  3.090e-005  2.107e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.099e-005  9.987e-006    -4.959    -5.001    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.463e-009  7.691e-009    -8.072    -8.114    -0.042
   MnOH+                 4.620e-009  4.198e-009    -8.335    -8.377    -0.042
   MnSO4                 1.991e-010  1.995e-010    -9.701    -9.700     0.001
   MnCl2                 3.001e-013  3.007e-013   -12.523   -12.522     0.001
   MnCl3-                8.165e-018  7.420e-018   -17.088   -17.130    -0.042
   Mn(OH)3-              1.711e-019  1.555e-019   -18.767   -18.808    -0.042
Mn(3)           1.888e-034
   Mn+3                  1.888e-034  7.980e-035   -33.724   -34.098    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.482   -83.648    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.903   -96.944    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.978e-004    -3.663    -3.704    -0.041
   NaHCO3                5.904e-007  5.915e-007    -6.229    -6.228     0.001
   NaCO3-                7.836e-009  7.121e-009    -8.106    -8.147    -0.042
   NaSO4-                5.808e-011  5.278e-011   -10.236   -10.278    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.171   -74.170     0.001
S(-2)           2.082e-004
   H2S                   5.886e-005  5.898e-005    -4.230    -4.229     0.001
   HS-                   5.754e-005  5.229e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.464e-005  4.473e-005    -4.350    -4.349     0.001
   Fe(HS)3-              2.803e-007  2.547e-007    -6.552    -6.594    -0.042
   S5-2                  1.413e-007  1.030e-007    -6.850    -6.987    -0.137
   S4-2                  8.368e-008  6.010e-008    -7.077    -7.221    -0.144
   S6-2                  7.218e-008  5.331e-008    -7.142    -7.273    -0.132
   AsS(OH)(HS)-          6.999e-008  6.360e-008    -7.155    -7.197    -0.042
   S-2                   7.179e-011  4.896e-011   -10.144   -10.310    -0.166
   S3-2                  2.997e-011  2.118e-011   -10.523   -10.674    -0.151
   S2-2                  1.723e-012  1.202e-012   -11.764   -11.920    -0.156
   As3S4(HS)2-           7.473e-018  6.791e-018   -17.126   -17.168    -0.042
S(6)            9.677e-008
   SO4-2                 7.747e-008  5.323e-008    -7.111    -7.274    -0.163
   CaSO4                 1.817e-008  1.820e-008    -7.741    -7.740     0.001
   MgSO4                 6.852e-010  6.866e-010    -9.164    -9.163     0.001
   MnSO4                 1.991e-010  1.995e-010    -9.701    -9.700     0.001
   FeSO4                 1.734e-010  1.738e-010    -9.761    -9.760     0.001
   NaSO4-                5.808e-011  5.278e-011   -10.236   -10.278    -0.042
   BaSO4                 9.668e-012  9.687e-012   -11.015   -11.014     0.001
   KSO4-                 7.069e-012  6.424e-012   -11.151   -11.192    -0.042
   HSO4-                 7.347e-013  6.676e-013   -12.134   -12.175    -0.042
   CaHSO4+               1.514e-014  1.376e-014   -13.820   -13.862    -0.042
   FeHSO4+               1.621e-016  1.473e-016   -15.790   -15.832    -0.042
   FeSO4+                1.380e-025  1.254e-025   -24.860   -24.902    -0.042
   Fe(SO4)2-             1.607e-031  1.460e-031   -30.794   -30.836    -0.042
   FeHSO4+2              6.350e-032  4.330e-032   -31.197   -31.363    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.68  -10.04   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.58  -46.35    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3



As_native        -6.18  -18.71  -12.53  As
Ba3(AsO4)2      -16.45  -66.56  -50.11  Ba3(AsO4)2
Barite           -3.74  -13.71   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.39  -11.53   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.46  -10.04   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.54  -43.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.77  -42.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.64  -41.92   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.72  -45.11   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.68   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.31  -90.02   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.62  -11.95    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.99  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.04  -45.29  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.50  -14.68   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3



Reaction step 67.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.340e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.464e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  1.226e-003 -8.942e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  8.103e-004  8.103e-004
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.886e-005  Surface charge, eq

Hfo_s         
 6.129e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      4.006e-007       0.654  4.006e-007      -6.397
Hfo_sOMn+        1.631e-007       0.266  1.631e-007      -6.787
Hfo_sOFe+        4.005e-008       0.065  4.005e-008      -7.397
Hfo_sOH2+        6.296e-009       0.010  6.296e-009      -8.201
Hfo_sOH          2.506e-009       0.004  2.506e-009      -8.601
Hfo_sOHBa+2      2.625e-010       0.000  2.625e-010      -9.581
Hfo_sO-          2.286e-011       0.000  2.286e-011     -10.641

Hfo           
 1.886e-005  Surface charge, eq

Hfo_w         
 2.452e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.640e-005       0.669  1.640e-005      -4.785
Hfo_wOH          6.530e-006       0.266  6.530e-006      -5.185
Hfo_wOFe+        9.737e-007       0.040  9.737e-007      -6.012
Hfo_wOMn+        3.376e-007       0.014  3.376e-007      -6.472
Hfo_wOCa+        1.226e-007       0.005  1.226e-007      -6.911
Hfo_wOMg+        7.006e-008       0.003  7.006e-008      -7.155
Hfo_wO-          5.955e-008       0.002  5.955e-008      -7.225
Hfo_wOFeOH       2.034e-008       0.001  2.034e-008      -7.692



Hfo_wH2AsO3      2.775e-010       0.000  2.775e-010      -9.557
Hfo_wSO4-        2.658e-012       0.000  2.659e-012     -11.575
Hfo_wOHSO4-2     2.111e-012       0.000  2.111e-012     -11.676
Hfo_wOBa+        1.161e-012       0.000  1.161e-012     -11.935
Hfo_wOHAsO4-3    5.975e-019       0.000  5.975e-019     -18.224
Hfo_wHAsO4-      8.443e-020       0.000  8.444e-020     -19.073
Hfo_wH2AsO4      6.863e-021       0.000  6.864e-021     -20.163

Mno           
-1.629e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.915e-029       0.000  1.915e-029     -28.718
Mno_O3Ca         1.189e-030       0.000  1.189e-030     -29.925
Mno_O3-2         9.618e-031       0.000  9.619e-031     -30.017
Mno_O3HMn+       3.389e-031       0.000  3.389e-031     -30.470
Mno_O3H-         4.266e-032       0.000  4.267e-032     -31.370
Mno_O3Na-        2.017e-032       0.000  2.017e-032     -31.695
Mno_O3HCa+       1.835e-032       0.000  1.835e-032     -31.736
Mno_O3Mg         1.452e-032       0.000  1.452e-032     -31.838
Mno_O3Ba         5.297e-033       0.000  5.297e-033     -32.276
Mno_O3HMg+       1.518e-034       0.000  1.518e-034     -33.819
Mno_O3HBa+       1.463e-034       0.000  1.463e-034     -33.835
Mno_O3HNa        8.349e-035       0.000  8.349e-035     -34.078
Mno_O3H2         1.421e-036       0.000  1.421e-036     -35.847
Mno_O3H3+        1.267e-041       0.000  1.267e-041     -40.897
Mno_O3H3Cl       3.125e-044       0.000  3.125e-044     -43.505

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.018e-008  7.018e-008
Ba               5.532e-007  5.532e-007
C                1.333e-002  1.333e-002
Ca               2.616e-003  2.616e-003
Cl               9.873e-005  9.873e-005
Fe               8.347e-005  8.347e-005
K                1.893e-005  1.893e-005
Mg               8.319e-005  8.319e-005
Mn               4.510e-005  4.510e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.890      Charge balance
                                       pe  =  -3.913      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.434e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.156e-003
                       Total CO2 (mol/kg)  =  7.531e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.608e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.10
                               Iterations  =  44
                                  Total H  = 1.110406e+002
                                  Total O  = 5.552662e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.402e-007  1.288e-007    -6.853    -6.890    -0.037
   OH-                   8.548e-008  7.768e-008    -7.068    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.018e-008
   AsS(OH)(HS)-          7.002e-008  6.363e-008    -7.155    -7.196    -0.042
   H3AsO3                1.649e-010  1.653e-010    -9.783    -9.782     0.001
   H2AsO3-               9.993e-013  9.082e-013   -12.000   -12.042    -0.042
   H4AsO3+               1.161e-017  1.055e-017   -16.935   -16.977    -0.042
   As3S4(HS)2-           7.463e-018  6.782e-018   -17.127   -17.169    -0.042
   HAsO3-2               2.062e-020  1.407e-020   -19.686   -19.852    -0.166
   AsO3-3                5.153e-029  2.178e-029   -28.288   -28.662    -0.374
As(5)           4.869e-019
   H2AsO4-               2.838e-019  2.579e-019   -18.547   -18.588    -0.042
   HAsO4-2               2.031e-019  1.385e-019   -18.692   -18.859    -0.166
   H3AsO4                6.617e-024  6.630e-024   -23.179   -23.178     0.001
   AsO4-3                5.694e-024  2.407e-024   -23.245   -23.619    -0.374
Ba              5.532e-007
   Ba+2                  5.325e-007  3.632e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.035e-008  1.849e-008    -7.691    -7.733    -0.042
   BaCO3                 3.621e-010  3.628e-010    -9.441    -9.440     0.001
   BaSO4                 9.525e-012  9.543e-012   -11.021   -11.020     0.001
   BaOH+                 1.051e-013  9.549e-014   -12.979   -13.020    -0.042
C(-4)           5.797e-003
   CH4                   5.797e-003  5.808e-003    -2.237    -2.236     0.001
C(4)            7.531e-003
   HCO3-                 5.828e-003  5.313e-003    -2.234    -2.275    -0.040
   CO2                   1.536e-003  1.539e-003    -2.814    -2.813     0.001
   CaHCO3+               1.277e-004  1.161e-004    -3.894    -3.935    -0.042
   MnHCO3+               1.098e-005  9.974e-006    -4.960    -5.001    -0.042
   FeHCO3+               1.073e-005  9.747e-006    -4.970    -5.011    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.764e-006  3.421e-006    -5.424    -5.466    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.801e-006  1.934e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.899e-007  5.911e-007    -6.229    -6.228     0.001
   MgCO3                 1.014e-007  1.016e-007    -6.994    -6.993     0.001
   BaHCO3+               2.035e-008  1.849e-008    -7.691    -7.733    -0.042
   NaCO3-                7.840e-009  7.125e-009    -8.106    -8.147    -0.042
   BaCO3                 3.621e-010  3.628e-010    -9.441    -9.440     0.001
Ca              2.616e-003
   Ca+2                  2.483e-003  1.713e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.277e-004  1.161e-004    -3.894    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.788e-008  1.792e-008    -7.748    -7.747     0.001
   CaOH+                 2.427e-009  2.206e-009    -8.615    -8.656    -0.042
   CaHSO4+               1.488e-014  1.352e-014   -13.827   -13.869    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.459e-009  7.687e-009    -8.073    -8.114    -0.042
   FeCl+                 2.496e-009  2.269e-009    -8.603    -8.644    -0.042
   MnCl2                 3.000e-013  3.006e-013   -12.523   -12.522     0.001
   MnCl3-                8.161e-018  7.417e-018   -17.088   -17.130    -0.042
   FeCl+2                8.487e-025  5.788e-025   -24.071   -24.237    -0.166
   FeCl2+                2.549e-028  2.316e-028   -27.594   -27.635    -0.042
   FeCl3                 2.071e-033  2.075e-033   -32.684   -32.683     0.001
Fe(2)           8.347e-005
   Fe(HS)2               4.466e-005  4.475e-005    -4.350    -4.349     0.001
   Fe+2                  2.690e-005  1.835e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.073e-005  9.747e-006    -4.970    -5.011    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.805e-007  2.549e-007    -6.552    -6.594    -0.042
   FeOH+                 4.954e-008  4.502e-008    -7.305    -7.347    -0.042
   FeCl+                 2.496e-009  2.269e-009    -8.603    -8.644    -0.042
   FeSO4                 1.707e-010  1.711e-010    -9.768    -9.767     0.001
   Fe(OH)2               2.968e-012  2.974e-012   -11.528   -11.527     0.001



   Fe(OH)3-              9.434e-016  8.573e-016   -15.025   -15.067    -0.042
   FeHSO4+               1.594e-016  1.449e-016   -15.797   -15.839    -0.042
Fe(3)           5.802e-014
   Fe(OH)2+              3.031e-014  2.754e-014   -13.518   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.144e-016  1.949e-016   -15.669   -15.710    -0.042
   FeOH+2                1.572e-017  1.072e-017   -16.804   -16.970    -0.166
   Fe+3                  5.061e-022  2.140e-022   -21.296   -21.670    -0.374
   FeCl+2                8.487e-025  5.788e-025   -24.071   -24.237    -0.166
   FeSO4+                1.354e-025  1.230e-025   -24.869   -24.910    -0.042
   FeCl2+                2.549e-028  2.316e-028   -27.594   -27.635    -0.042
   Fe(SO4)2-             1.553e-031  1.411e-031   -30.809   -30.850    -0.042
   FeHSO4+2              6.222e-032  4.243e-032   -31.206   -31.372    -0.166
   Fe2(OH)2+4            1.429e-032  3.093e-033   -31.845   -32.510    -0.665
   FeCl3                 2.071e-033  2.075e-033   -32.684   -32.683     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.711   -43.750    -1.039
H(0)            1.573e-009
   H2                    7.865e-010  7.880e-010    -9.104    -9.103     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.962e-012  6.327e-012   -11.157   -11.199    -0.042
Mg              8.319e-005
   Mg+2                  7.932e-005  5.503e-005    -4.101    -4.259    -0.159
   MgHCO3+               3.764e-006  3.421e-006    -5.424    -5.466    -0.042
   MgCO3                 1.014e-007  1.016e-007    -6.994    -6.993     0.001
   MgOH+                 1.706e-009  1.550e-009    -8.768    -8.810    -0.042
   MgSO4                 6.751e-010  6.764e-010    -9.171    -9.170     0.001
Mn(2)           4.510e-005
   Mn+2                  3.089e-005  2.107e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.098e-005  9.974e-006    -4.960    -5.001    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.459e-009  7.687e-009    -8.073    -8.114    -0.042
   MnOH+                 4.623e-009  4.202e-009    -8.335    -8.377    -0.042
   MnSO4                 1.960e-010  1.964e-010    -9.708    -9.707     0.001
   MnCl2                 3.000e-013  3.006e-013   -12.523   -12.522     0.001
   MnCl3-                8.161e-018  7.417e-018   -17.088   -17.130    -0.042
   Mn(OH)3-              1.717e-019  1.560e-019   -18.765   -18.807    -0.042
Mn(3)           1.881e-034
   Mn+3                  1.881e-034  7.949e-035   -33.726   -34.100    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.484   -83.650    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.906   -96.947    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.978e-004    -3.663    -3.704    -0.041
   NaHCO3                5.899e-007  5.911e-007    -6.229    -6.228     0.001
   NaCO3-                7.840e-009  7.125e-009    -8.106    -8.147    -0.042
   NaSO4-                5.721e-011  5.199e-011   -10.243   -10.284    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.174   -74.173     0.001
S(-2)           2.082e-004
   H2S                   5.881e-005  5.893e-005    -4.231    -4.230     0.001
   HS-                   5.756e-005  5.231e-005    -4.240    -4.281    -0.042
   Fe(HS)2               4.466e-005  4.475e-005    -4.350    -4.349     0.001
   Fe(HS)3-              2.805e-007  2.549e-007    -6.552    -6.594    -0.042
   S5-2                  1.416e-007  1.032e-007    -6.849    -6.986    -0.137
   S4-2                  8.382e-008  6.020e-008    -7.077    -7.220    -0.144
   S6-2                  7.230e-008  5.340e-008    -7.141    -7.272    -0.132
   AsS(OH)(HS)-          7.002e-008  6.363e-008    -7.155    -7.196    -0.042
   S-2                   7.191e-011  4.904e-011   -10.143   -10.309    -0.166
   S3-2                  3.001e-011  2.121e-011   -10.523   -10.673    -0.151
   S2-2                  1.726e-012  1.204e-012   -11.763   -11.919    -0.156
   As3S4(HS)2-           7.463e-018  6.782e-018   -17.127   -17.169    -0.042
S(6)            9.530e-008
   SO4-2                 7.630e-008  5.243e-008    -7.117    -7.280    -0.163
   CaSO4                 1.788e-008  1.792e-008    -7.748    -7.747     0.001
   MgSO4                 6.751e-010  6.764e-010    -9.171    -9.170     0.001



   MnSO4                 1.960e-010  1.964e-010    -9.708    -9.707     0.001
   FeSO4                 1.707e-010  1.711e-010    -9.768    -9.767     0.001
   NaSO4-                5.721e-011  5.199e-011   -10.243   -10.284    -0.042
   BaSO4                 9.525e-012  9.543e-012   -11.021   -11.020     0.001
   KSO4-                 6.962e-012  6.327e-012   -11.157   -11.199    -0.042
   HSO4-                 7.227e-013  6.567e-013   -12.141   -12.183    -0.042
   CaHSO4+               1.488e-014  1.352e-014   -13.827   -13.869    -0.042
   FeHSO4+               1.594e-016  1.449e-016   -15.797   -15.839    -0.042
   FeSO4+                1.354e-025  1.230e-025   -24.869   -24.910    -0.042
   Fe(SO4)2-             1.553e-031  1.411e-031   -30.809   -30.850    -0.042
   FeHSO4+2              6.222e-032  4.243e-032   -31.206   -31.372    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.58  -46.36    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.18  -18.71  -12.53  As
Ba3(AsO4)2      -16.45  -66.56  -50.11  Ba3(AsO4)2
Barite           -3.75  -13.72   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.56  -43.39   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.79  -43.00   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.65  -41.93   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.73  -45.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.33  -90.04   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.63  -11.96    2.67  MnSO4



Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.99  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.04  -45.29  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.51  -14.69   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 68.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.360e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.06   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.462e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  1.104e-003 -1.016e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  9.321e-004  9.321e-004
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.698e-005  Surface charge, eq

Hfo_s         
 5.521e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.607e-007       0.653  3.607e-007      -6.443



Hfo_sOMn+        1.471e-007       0.266  1.471e-007      -6.832
Hfo_sOFe+        3.610e-008       0.065  3.610e-008      -7.442
Hfo_sOH2+        5.664e-009       0.010  5.664e-009      -8.247
Hfo_sOH          2.258e-009       0.004  2.258e-009      -8.646
Hfo_sOHBa+2      2.365e-010       0.000  2.365e-010      -9.626
Hfo_sO-          2.061e-011       0.000  2.061e-011     -10.686

Hfo           
 1.698e-005  Surface charge, eq

Hfo_w         
 2.208e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.477e-005       0.669  1.477e-005      -4.831
Hfo_wOH          5.886e-006       0.267  5.886e-006      -5.230
Hfo_wOFe+        8.785e-007       0.040  8.785e-007      -6.056
Hfo_wOMn+        3.046e-007       0.014  3.046e-007      -6.516
Hfo_wOCa+        1.106e-007       0.005  1.106e-007      -6.956
Hfo_wOMg+        6.325e-008       0.003  6.325e-008      -7.199
Hfo_wO-          5.375e-008       0.002  5.375e-008      -7.270
Hfo_wOFeOH       1.837e-008       0.001  1.837e-008      -7.736
Hfo_wH2AsO3      2.503e-010       0.000  2.503e-010      -9.601
Hfo_wSO4-        2.358e-012       0.000  2.358e-012     -11.627
Hfo_wOHSO4-2     1.875e-012       0.000  1.875e-012     -11.727
Hfo_wOBa+        1.048e-012       0.000  1.048e-012     -11.979
Hfo_wOHAsO4-3    5.389e-019       0.000  5.389e-019     -18.268
Hfo_wHAsO4-      7.596e-020       0.000  7.596e-020     -19.119
Hfo_wH2AsO4      6.167e-021       0.000  6.167e-021     -20.210

Mno           
-1.150e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.351e-028       0.000  1.351e-028     -27.869
Mno_O3Ca         8.381e-030       0.000  8.381e-030     -29.077
Mno_O3-2         6.785e-030       0.000  6.785e-030     -29.168
Mno_O3HMn+       2.387e-030       0.000  2.387e-030     -29.622
Mno_O3H-         3.006e-031       0.000  3.006e-031     -30.522
Mno_O3Na-        1.423e-031       0.000  1.423e-031     -30.847
Mno_O3HCa+       1.292e-031       0.000  1.292e-031     -30.889
Mno_O3Mg         1.024e-031       0.000  1.024e-031     -30.989
Mno_O3Ba         3.737e-032       0.000  3.738e-032     -31.427
Mno_O3HMg+       1.070e-033       0.000  1.070e-033     -32.971
Mno_O3HBa+       1.031e-033       0.000  1.031e-033     -32.987
Mno_O3HNa        5.882e-034       0.000  5.882e-034     -33.230
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.902e-041       0.000  8.902e-041     -40.051
Mno_O3H3Cl       2.196e-043       0.000  2.196e-043     -42.658

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.021e-008  7.021e-008
Ba               5.532e-007  5.532e-007
C                1.340e-002  1.340e-002
Ca               2.614e-003  2.614e-003
Cl               9.873e-005  9.873e-005
Fe               8.345e-005  8.345e-005
K                1.893e-005  1.893e-005
Mg               8.319e-005  8.319e-005
Mn               4.507e-005  4.507e-005
Na               2.181e-004  2.181e-004



S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.891      Charge balance
                                       pe  =  -3.915      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.429e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.151e-003
                       Total CO2 (mol/kg)  =  7.523e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.589e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.09
                               Iterations  =  37
                                  Total H  = 1.110411e+002
                                  Total O  = 5.552670e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.400e-007  1.287e-007    -6.854    -6.891    -0.037
   OH-                   8.559e-008  7.778e-008    -7.068    -7.109    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.021e-008
   AsS(OH)(HS)-          7.004e-008  6.365e-008    -7.155    -7.196    -0.042
   H3AsO3                1.651e-010  1.654e-010    -9.782    -9.781     0.001
   H2AsO3-               1.001e-012  9.101e-013   -11.999   -12.041    -0.042
   H4AsO3+               1.160e-017  1.055e-017   -16.935   -16.977    -0.042
   As3S4(HS)2-           7.453e-018  6.773e-018   -17.128   -17.169    -0.042
   HAsO3-2               2.069e-020  1.411e-020   -19.684   -19.850    -0.166
   AsO3-3                5.176e-029  2.189e-029   -28.286   -28.660    -0.374
As(5)           4.862e-019
   H2AsO4-               2.833e-019  2.574e-019   -18.548   -18.589    -0.042
   HAsO4-2               2.029e-019  1.384e-019   -18.693   -18.859    -0.166
   H3AsO4                6.596e-024  6.609e-024   -23.181   -23.180     0.001
   AsO4-3                5.696e-024  2.408e-024   -23.244   -23.618    -0.374
Ba              5.532e-007
   Ba+2                  5.325e-007  3.632e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.034e-008  1.848e-008    -7.692    -7.733    -0.042
   BaCO3                 3.623e-010  3.631e-010    -9.441    -9.440     0.001
   BaSO4                 9.385e-012  9.403e-012   -11.028   -11.027     0.001
   BaOH+                 1.052e-013  9.563e-014   -12.978   -13.019    -0.042
C(-4)           5.881e-003
   CH4                   5.881e-003  5.893e-003    -2.231    -2.230     0.001
C(4)            7.523e-003
   HCO3-                 5.823e-003  5.308e-003    -2.235    -2.275    -0.040
   CO2                   1.533e-003  1.536e-003    -2.814    -2.814     0.001
   CaHCO3+               1.276e-004  1.159e-004    -3.894    -3.936    -0.042
   MnHCO3+               1.096e-005  9.962e-006    -4.960    -5.002    -0.042
   FeHCO3+               1.071e-005  9.735e-006    -4.970    -5.012    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.762e-006  3.419e-006    -5.425    -5.466    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.802e-006  1.935e-006    -5.553    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.895e-007  5.906e-007    -6.230    -6.229     0.001
   MgCO3                 1.014e-007  1.016e-007    -6.994    -6.993     0.001
   BaHCO3+               2.034e-008  1.848e-008    -7.692    -7.733    -0.042
   NaCO3-                7.843e-009  7.128e-009    -8.105    -8.147    -0.042
   BaCO3                 3.623e-010  3.631e-010    -9.441    -9.440     0.001
Ca              2.614e-003
   Ca+2                  2.481e-003  1.712e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.276e-004  1.159e-004    -3.894    -3.936    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   CaSO4                 1.761e-008  1.765e-008    -7.754    -7.753     0.001
   CaOH+                 2.429e-009  2.208e-009    -8.615    -8.656    -0.042
   CaHSO4+               1.464e-014  1.330e-014   -13.835   -13.876    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.455e-009  7.684e-009    -8.073    -8.114    -0.042
   FeCl+                 2.495e-009  2.268e-009    -8.603    -8.644    -0.042
   MnCl2                 2.999e-013  3.005e-013   -12.523   -12.522     0.001
   MnCl3-                8.158e-018  7.414e-018   -17.088   -17.130    -0.042
   FeCl+2                8.454e-025  5.766e-025   -24.073   -24.239    -0.166
   FeCl2+                2.539e-028  2.307e-028   -27.595   -27.637    -0.042
   FeCl3                 2.063e-033  2.067e-033   -32.685   -32.685     0.001
Fe(2)           8.345e-005
   Fe(HS)2               4.467e-005  4.476e-005    -4.350    -4.349     0.001
   Fe+2                  2.689e-005  1.834e-005    -4.570    -4.737    -0.166
   FeHCO3+               1.071e-005  9.735e-006    -4.970    -5.012    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.807e-007  2.551e-007    -6.552    -6.593    -0.042
   FeOH+                 4.958e-008  4.506e-008    -7.305    -7.346    -0.042
   FeCl+                 2.495e-009  2.268e-009    -8.603    -8.644    -0.042
   FeSO4                 1.681e-010  1.685e-010    -9.774    -9.774     0.001
   Fe(OH)2               2.974e-012  2.980e-012   -11.527   -11.526     0.001
   Fe(OH)3-              9.465e-016  8.601e-016   -15.024   -15.065    -0.042
   FeHSO4+               1.568e-016  1.425e-016   -15.805   -15.846    -0.042
Fe(3)           5.798e-014
   Fe(OH)2+              3.027e-014  2.751e-014   -13.519   -13.561    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.147e-016  1.951e-016   -15.668   -15.710    -0.042
   FeOH+2                1.568e-017  1.069e-017   -16.805   -16.971    -0.166
   Fe+3                  5.041e-022  2.131e-022   -21.297   -21.671    -0.374
   FeCl+2                8.454e-025  5.766e-025   -24.073   -24.239    -0.166
   FeSO4+                1.328e-025  1.207e-025   -24.877   -24.918    -0.042
   FeCl2+                2.539e-028  2.307e-028   -27.595   -27.637    -0.042
   Fe(SO4)2-             1.501e-031  1.364e-031   -30.824   -30.865    -0.042
   FeHSO4+2              6.098e-032  4.159e-032   -31.215   -31.381    -0.166
   Fe2(OH)2+4            1.422e-032  3.077e-033   -31.847   -32.512    -0.665
   FeCl3                 2.063e-033  2.067e-033   -32.685   -32.685     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.714   -43.752    -1.038
H(0)            1.580e-009
   H2                    7.898e-010  7.913e-010    -9.102    -9.102     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.859e-012  6.234e-012   -11.164   -11.205    -0.042
Mg              8.319e-005
   Mg+2                  7.933e-005  5.504e-005    -4.101    -4.259    -0.159
   MgHCO3+               3.762e-006  3.419e-006    -5.425    -5.466    -0.042
   MgCO3                 1.014e-007  1.016e-007    -6.994    -6.993     0.001
   MgOH+                 1.709e-009  1.553e-009    -8.767    -8.809    -0.042
   MgSO4                 6.652e-010  6.665e-010    -9.177    -9.176     0.001
Mn(2)           4.507e-005
   Mn+2                  3.087e-005  2.106e-005    -4.510    -4.677    -0.166
   MnHCO3+               1.096e-005  9.962e-006    -4.960    -5.002    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.455e-009  7.684e-009    -8.073    -8.114    -0.042
   MnOH+                 4.627e-009  4.205e-009    -8.335    -8.376    -0.042
   MnSO4                 1.930e-010  1.934e-010    -9.714    -9.714     0.001
   MnCl2                 2.999e-013  3.005e-013   -12.523   -12.522     0.001
   MnCl3-                8.158e-018  7.414e-018   -17.088   -17.130    -0.042
   Mn(OH)3-              1.722e-019  1.565e-019   -18.764   -18.805    -0.042
Mn(3)           1.873e-034
   Mn+3                  1.873e-034  7.919e-035   -33.727   -34.101    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.486   -83.652    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.909   -96.950    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041



   NaHCO3                5.895e-007  5.906e-007    -6.230    -6.229     0.001
   NaCO3-                7.843e-009  7.128e-009    -8.105    -8.147    -0.042
   NaSO4-                5.636e-011  5.122e-011   -10.249   -10.291    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.178   -74.177     0.001
S(-2)           2.082e-004
   H2S                   5.876e-005  5.887e-005    -4.231    -4.230     0.001
   HS-                   5.758e-005  5.233e-005    -4.240    -4.281    -0.042
   Fe(HS)2               4.467e-005  4.476e-005    -4.350    -4.349     0.001
   Fe(HS)3-              2.807e-007  2.551e-007    -6.552    -6.593    -0.042
   S5-2                  1.418e-007  1.033e-007    -6.848    -6.986    -0.137
   S4-2                  8.395e-008  6.030e-008    -7.076    -7.220    -0.144
   S6-2                  7.241e-008  5.349e-008    -7.140    -7.272    -0.132
   AsS(OH)(HS)-          7.004e-008  6.365e-008    -7.155    -7.196    -0.042
   S-2                   7.202e-011  4.912e-011   -10.143   -10.309    -0.166
   S3-2                  3.006e-011  2.125e-011   -10.522   -10.673    -0.151
   S2-2                  1.729e-012  1.206e-012   -11.762   -11.919    -0.156
   As3S4(HS)2-           7.453e-018  6.773e-018   -17.128   -17.169    -0.042
S(6)            9.387e-008
   SO4-2                 7.516e-008  5.165e-008    -7.124    -7.287    -0.163
   CaSO4                 1.761e-008  1.765e-008    -7.754    -7.753     0.001
   MgSO4                 6.652e-010  6.665e-010    -9.177    -9.176     0.001
   MnSO4                 1.930e-010  1.934e-010    -9.714    -9.714     0.001
   FeSO4                 1.681e-010  1.685e-010    -9.774    -9.774     0.001
   NaSO4-                5.636e-011  5.122e-011   -10.249   -10.291    -0.042
   BaSO4                 9.385e-012  9.403e-012   -11.028   -11.027     0.001
   KSO4-                 6.859e-012  6.234e-012   -11.164   -11.205    -0.042
   HSO4-                 7.110e-013  6.462e-013   -12.148   -12.190    -0.042
   CaHSO4+               1.464e-014  1.330e-014   -13.835   -13.876    -0.042
   FeHSO4+               1.568e-016  1.425e-016   -15.805   -15.846    -0.042
   FeSO4+                1.328e-025  1.207e-025   -24.877   -24.918    -0.042
   Fe(SO4)2-             1.501e-031  1.364e-031   -30.824   -30.865    -0.042
   FeHSO4+2              6.098e-032  4.159e-032   -31.215   -31.381    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.59  -46.36    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.18  -18.71  -12.53  As
Ba3(AsO4)2      -16.45  -66.56  -50.11  Ba3(AsO4)2
Barite           -3.76  -13.73   -9.97  BaSO4
Birnessite      -28.55   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.63   -2.23   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.57  -43.40   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.80  -43.01   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.67  -41.95   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.75  -45.14   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.82  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.35  -90.06   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.63  -11.96    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.18   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.98  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.04  -45.29  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.52  -14.69   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 69.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.380e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.460e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  9.826e-004 -1.137e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.054e-003  1.054e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.511e-005  Surface charge, eq

Hfo_s         
 4.913e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.209e-007       0.653  3.209e-007      -6.494
Hfo_sOMn+        1.310e-007       0.267  1.310e-007      -6.883
Hfo_sOFe+        3.215e-008       0.065  3.215e-008      -7.493
Hfo_sOH2+        5.034e-009       0.010  5.034e-009      -8.298
Hfo_sOH          2.009e-009       0.004  2.009e-009      -8.697
Hfo_sOHBa+2      2.105e-010       0.000  2.105e-010      -9.677
Hfo_sO-          1.837e-011       0.000  1.837e-011     -10.736

Hfo           
 1.511e-005  Surface charge, eq

Hfo_w         
 1.965e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.314e-005       0.668  1.314e-005      -4.882
Hfo_wOH          5.242e-006       0.267  5.242e-006      -5.280
Hfo_wOFe+        7.830e-007       0.040  7.830e-007      -6.106
Hfo_wOMn+        2.715e-007       0.014  2.715e-007      -6.566
Hfo_wOCa+        9.861e-008       0.005  9.861e-008      -7.006
Hfo_wOMg+        5.641e-008       0.003  5.641e-008      -7.249
Hfo_wO-          4.793e-008       0.002  4.793e-008      -7.319
Hfo_wOFeOH       1.639e-008       0.001  1.639e-008      -7.785
Hfo_wH2AsO3      2.232e-010       0.000  2.232e-010      -9.651
Hfo_wSO4-        2.067e-012       0.000  2.067e-012     -11.685
Hfo_wOHSO4-2     1.645e-012       0.000  1.645e-012     -11.784
Hfo_wOBa+        9.350e-013       0.000  9.350e-013     -12.029
Hfo_wOHAsO4-3    4.802e-019       0.000  4.802e-019     -18.319
Hfo_wHAsO4-      6.752e-020       0.000  6.752e-020     -19.171
Hfo_wH2AsO4      5.475e-021       0.000  5.475e-021     -20.262

Mno           
-3.089e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.626e-030       0.000  3.626e-030     -29.441
Mno_O3Ca         2.250e-031       0.000  2.250e-031     -30.648
Mno_O3-2         1.823e-031       0.000  1.823e-031     -30.739
Mno_O3HMn+       6.401e-032       0.000  6.401e-032     -31.194
Mno_O3H-         8.064e-033       0.000  8.064e-033     -32.093
Mno_O3Na-        3.823e-033       0.000  3.823e-033     -32.418
Mno_O3HCa+       3.465e-033       0.000  3.465e-033     -32.460
Mno_O3Mg         2.752e-033       0.000  2.752e-033     -32.560



Mno_O3Ba         1.004e-033       0.000  1.004e-033     -32.998
Mno_O3HMg+       2.870e-035       0.000  2.870e-035     -34.542
Mno_O3HBa+       2.766e-035       0.000  2.766e-035     -34.558
Mno_O3HNa        1.578e-035       0.000  1.578e-035     -34.802
Mno_O3H2         2.679e-037       0.000  2.679e-037     -36.572
Mno_O3H3+        2.382e-042       0.000  2.382e-042     -41.623
Mno_O3H3Cl       5.878e-045       0.000  5.878e-045     -44.231

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.024e-008  7.024e-008
Ba               5.532e-007  5.532e-007
C                1.348e-002  1.348e-002
Ca               2.613e-003  2.613e-003
Cl               9.873e-005  9.873e-005
Fe               8.344e-005  8.344e-005
K                1.893e-005  1.893e-005
Mg               8.320e-005  8.320e-005
Mn               4.504e-005  4.504e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.891      Charge balance
                                       pe  =  -3.916      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.424e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.146e-003
                       Total CO2 (mol/kg)  =  7.515e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.571e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.08
                               Iterations  =  38
                                  Total H  = 1.110416e+002
                                  Total O  = 5.552677e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.399e-007  1.285e-007    -6.854    -6.891    -0.037
   OH-                   8.569e-008  7.788e-008    -7.067    -7.109    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.024e-008
   AsS(OH)(HS)-          7.007e-008  6.368e-008    -7.154    -7.196    -0.042
   H3AsO3                1.652e-010  1.656e-010    -9.782    -9.781     0.001
   H2AsO3-               1.004e-012  9.121e-013   -11.998   -12.040    -0.042
   H4AsO3+               1.160e-017  1.054e-017   -16.936   -16.977    -0.042
   As3S4(HS)2-           7.444e-018  6.765e-018   -17.128   -17.170    -0.042
   HAsO3-2               2.076e-020  1.416e-020   -19.683   -19.849    -0.166
   AsO3-3                5.199e-029  2.199e-029   -28.284   -28.658    -0.374
As(5)           4.855e-019
   H2AsO4-               2.827e-019  2.569e-019   -18.549   -18.590    -0.042
   HAsO4-2               2.028e-019  1.383e-019   -18.693   -18.859    -0.166
   H3AsO4                6.575e-024  6.588e-024   -23.182   -23.181     0.001
   AsO4-3                5.697e-024  2.409e-024   -23.244   -23.618    -0.374
Ba              5.532e-007
   Ba+2                  5.325e-007  3.633e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.032e-008  1.847e-008    -7.692    -7.734    -0.042
   BaCO3                 3.626e-010  3.633e-010    -9.441    -9.440     0.001
   BaSO4                 9.249e-012  9.267e-012   -11.034   -11.033     0.001
   BaOH+                 1.054e-013  9.576e-014   -12.977   -13.019    -0.042



C(-4)           5.966e-003
   CH4                   5.966e-003  5.978e-003    -2.224    -2.223     0.001
C(4)            7.515e-003
   HCO3-                 5.819e-003  5.304e-003    -2.235    -2.275    -0.040
   CO2                   1.530e-003  1.533e-003    -2.815    -2.814     0.001
   CaHCO3+               1.274e-004  1.158e-004    -3.895    -3.936    -0.042
   MnHCO3+               1.095e-005  9.949e-006    -4.961    -5.002    -0.042
   FeHCO3+               1.070e-005  9.723e-006    -4.971    -5.012    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.759e-006  3.417e-006    -5.425    -5.466    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.803e-006  1.936e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.890e-007  5.902e-007    -6.230    -6.229     0.001
   MgCO3                 1.015e-007  1.017e-007    -6.994    -6.993     0.001
   BaHCO3+               2.032e-008  1.847e-008    -7.692    -7.734    -0.042
   NaCO3-                7.847e-009  7.131e-009    -8.105    -8.147    -0.042
   BaCO3                 3.626e-010  3.633e-010    -9.441    -9.440     0.001
Ca              2.613e-003
   Ca+2                  2.480e-003  1.711e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.274e-004  1.158e-004    -3.895    -3.936    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.735e-008  1.738e-008    -7.761    -7.760     0.001
   CaOH+                 2.431e-009  2.209e-009    -8.614    -8.656    -0.042
   CaHSO4+               1.440e-014  1.308e-014   -13.842   -13.883    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.452e-009  7.681e-009    -8.073    -8.115    -0.042
   FeCl+                 2.494e-009  2.267e-009    -8.603    -8.645    -0.042
   MnCl2                 2.998e-013  3.004e-013   -12.523   -12.522     0.001
   MnCl3-                8.155e-018  7.411e-018   -17.089   -17.130    -0.042
   FeCl+2                8.422e-025  5.745e-025   -24.075   -24.241    -0.166
   FeCl2+                2.530e-028  2.299e-028   -27.597   -27.638    -0.042
   FeCl3                 2.056e-033  2.060e-033   -32.687   -32.686     0.001
Fe(2)           8.344e-005
   Fe(HS)2               4.469e-005  4.477e-005    -4.350    -4.349     0.001
   Fe+2                  2.687e-005  1.833e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.070e-005  9.723e-006    -4.971    -5.012    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.809e-007  2.552e-007    -6.552    -6.593    -0.042
   FeOH+                 4.962e-008  4.509e-008    -7.304    -7.346    -0.042
   FeCl+                 2.494e-009  2.267e-009    -8.603    -8.645    -0.042
   FeSO4                 1.656e-010  1.659e-010    -9.781    -9.780     0.001
   Fe(OH)2               2.980e-012  2.986e-012   -11.526   -11.525     0.001
   Fe(OH)3-              9.496e-016  8.630e-016   -15.022   -15.064    -0.042
   FeHSO4+               1.542e-016  1.401e-016   -15.812   -15.853    -0.042
Fe(3)           5.794e-014
   Fe(OH)2+              3.023e-014  2.747e-014   -13.520   -13.561    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.150e-016  1.954e-016   -15.668   -15.709    -0.042
   FeOH+2                1.564e-017  1.067e-017   -16.806   -16.972    -0.166
   Fe+3                  5.021e-022  2.123e-022   -21.299   -21.673    -0.374
   FeCl+2                8.422e-025  5.745e-025   -24.075   -24.241    -0.166
   FeSO4+                1.304e-025  1.185e-025   -24.885   -24.926    -0.042
   FeCl2+                2.530e-028  2.299e-028   -27.597   -27.638    -0.042
   Fe(SO4)2-             1.452e-031  1.320e-031   -30.838   -30.880    -0.042
   FeHSO4+2              5.978e-032  4.078e-032   -31.223   -31.390    -0.166
   Fe2(OH)2+4            1.414e-032  3.062e-033   -31.850   -32.514    -0.664
   FeCl3                 2.056e-033  2.060e-033   -32.687   -32.686     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.717   -43.755    -1.038
H(0)            1.586e-009
   H2                    7.930e-010  7.945e-010    -9.101    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.759e-012  6.142e-012   -11.170   -11.212    -0.042
Mg              8.320e-005
   Mg+2                  7.934e-005  5.505e-005    -4.101    -4.259    -0.159



   MgHCO3+               3.759e-006  3.417e-006    -5.425    -5.466    -0.042
   MgCO3                 1.015e-007  1.017e-007    -6.994    -6.993     0.001
   MgOH+                 1.711e-009  1.555e-009    -8.767    -8.808    -0.042
   MgSO4                 6.556e-010  6.569e-010    -9.183    -9.183     0.001
Mn(2)           4.504e-005
   Mn+2                  3.085e-005  2.105e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.095e-005  9.949e-006    -4.961    -5.002    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.452e-009  7.681e-009    -8.073    -8.115    -0.042
   MnOH+                 4.631e-009  4.208e-009    -8.334    -8.376    -0.042
   MnSO4                 1.901e-010  1.905e-010    -9.721    -9.720     0.001
   MnCl2                 2.998e-013  3.004e-013   -12.523   -12.522     0.001
   MnCl3-                8.155e-018  7.411e-018   -17.089   -17.130    -0.042
   Mn(OH)3-              1.728e-019  1.570e-019   -18.762   -18.804    -0.042
Mn(3)           1.866e-034
   Mn+3                  1.866e-034  7.890e-035   -33.729   -34.103    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.487   -83.653    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.912   -96.953    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041
   NaHCO3                5.890e-007  5.902e-007    -6.230    -6.229     0.001
   NaCO3-                7.847e-009  7.131e-009    -8.105    -8.147    -0.042
   NaSO4-                5.554e-011  5.047e-011   -10.255   -10.297    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.181   -74.180     0.001
S(-2)           2.082e-004
   H2S                   5.871e-005  5.882e-005    -4.231    -4.230     0.001
   HS-                   5.760e-005  5.235e-005    -4.240    -4.281    -0.042
   Fe(HS)2               4.469e-005  4.477e-005    -4.350    -4.349     0.001
   Fe(HS)3-              2.809e-007  2.552e-007    -6.552    -6.593    -0.042
   S5-2                  1.420e-007  1.035e-007    -6.848    -6.985    -0.137
   S4-2                  8.408e-008  6.039e-008    -7.075    -7.219    -0.144
   S6-2                  7.253e-008  5.358e-008    -7.140    -7.271    -0.132
   AsS(OH)(HS)-          7.007e-008  6.368e-008    -7.154    -7.196    -0.042
   S-2                   7.213e-011  4.920e-011   -10.142   -10.308    -0.166
   S3-2                  3.011e-011  2.128e-011   -10.521   -10.672    -0.151
   S2-2                  1.731e-012  1.208e-012   -11.762   -11.918    -0.156
   As3S4(HS)2-           7.444e-018  6.765e-018   -17.128   -17.170    -0.042
S(6)            9.248e-008
   SO4-2                 7.405e-008  5.090e-008    -7.130    -7.293    -0.163
   CaSO4                 1.735e-008  1.738e-008    -7.761    -7.760     0.001
   MgSO4                 6.556e-010  6.569e-010    -9.183    -9.183     0.001
   MnSO4                 1.901e-010  1.905e-010    -9.721    -9.720     0.001
   FeSO4                 1.656e-010  1.659e-010    -9.781    -9.780     0.001
   NaSO4-                5.554e-011  5.047e-011   -10.255   -10.297    -0.042
   BaSO4                 9.249e-012  9.267e-012   -11.034   -11.033     0.001
   KSO4-                 6.759e-012  6.142e-012   -11.170   -11.212    -0.042
   HSO4-                 6.998e-013  6.359e-013   -12.155   -12.197    -0.042
   CaHSO4+               1.440e-014  1.308e-014   -13.842   -13.883    -0.042
   FeHSO4+               1.542e-016  1.401e-016   -15.812   -15.853    -0.042
   FeSO4+                1.304e-025  1.185e-025   -24.885   -24.926    -0.042
   Fe(SO4)2-             1.452e-031  1.320e-031   -30.838   -30.880    -0.042
   FeHSO4+2              5.978e-032  4.078e-032   -31.223   -31.390    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.70  -10.06   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.59  -46.36    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.17  -18.71  -12.53  As



Ba3(AsO4)2      -16.45  -66.56  -50.11  Ba3(AsO4)2
Barite           -3.76  -13.73   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.48  -10.06   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.81  -43.02   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.68  -41.96   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.76  -45.15   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.59  -14.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.37  -90.09   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.64  -11.97    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.98  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.04  -45.29  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.52  -14.70   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 70.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.459e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  8.611e-004 -1.259e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.175e-003  1.175e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.324e-005  Surface charge, eq

Hfo_s         
 4.306e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.811e-007       0.653  2.811e-007      -6.551
Hfo_sOMn+        1.149e-007       0.267  1.149e-007      -6.940
Hfo_sOFe+        2.820e-008       0.066  2.820e-008      -7.550
Hfo_sOH2+        4.407e-009       0.010  4.407e-009      -8.356
Hfo_sOH          1.761e-009       0.004  1.761e-009      -8.754
Hfo_sOHBa+2      1.845e-010       0.000  1.845e-010      -9.734
Hfo_sO-          1.612e-011       0.000  1.612e-011     -10.793

Hfo           
 1.324e-005  Surface charge, eq

Hfo_w         
 1.722e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.151e-005       0.668  1.151e-005      -4.939
Hfo_wOH          4.598e-006       0.267  4.598e-006      -5.337
Hfo_wOFe+        6.872e-007       0.040  6.873e-007      -6.163
Hfo_wOMn+        2.383e-007       0.014  2.383e-007      -6.623
Hfo_wOCa+        8.655e-008       0.005  8.655e-008      -7.063
Hfo_wOMg+        4.954e-008       0.003  4.954e-008      -7.305
Hfo_wO-          4.208e-008       0.002  4.209e-008      -7.376
Hfo_wOFeOH       1.441e-008       0.001  1.441e-008      -7.841
Hfo_wH2AsO3      1.959e-010       0.000  1.959e-010      -9.708



Hfo_wSO4-        1.784e-012       0.000  1.784e-012     -11.749
Hfo_wOHSO4-2     1.422e-012       0.000  1.422e-012     -11.847
Hfo_wOBa+        8.212e-013       0.000  8.212e-013     -12.086
Hfo_wOHAsO4-3    4.214e-019       0.000  4.214e-019     -18.375
Hfo_wHAsO4-      5.910e-020       0.000  5.910e-020     -19.228
Hfo_wH2AsO4      4.786e-021       0.000  4.786e-021     -20.320

Mno           
-1.692e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.985e-029       0.000  1.985e-029     -28.702
Mno_O3Ca         1.232e-030       0.000  1.232e-030     -29.910
Mno_O3-2         9.980e-031       0.000  9.980e-031     -30.001
Mno_O3HMn+       3.499e-031       0.000  3.499e-031     -30.456
Mno_O3H-         4.410e-032       0.000  4.410e-032     -31.356
Mno_O3Na-        2.093e-032       0.000  2.093e-032     -31.679
Mno_O3HCa+       1.894e-032       0.000  1.894e-032     -31.723
Mno_O3Mg         1.507e-032       0.000  1.507e-032     -31.822
Mno_O3Ba         5.499e-033       0.000  5.499e-033     -32.260
Mno_O3HMg+       1.570e-034       0.000  1.570e-034     -33.804
Mno_O3HBa+       1.513e-034       0.000  1.513e-034     -33.820
Mno_O3HNa        8.631e-035       0.000  8.631e-035     -34.064
Mno_O3H2         1.464e-036       0.000  1.464e-036     -35.835
Mno_O3H3+        1.300e-041       0.000  1.300e-041     -40.886
Mno_O3H3Cl       3.207e-044       0.000  3.207e-044     -43.494

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.026e-008  7.026e-008
Ba               5.533e-007  5.533e-007
C                1.356e-002  1.356e-002
Ca               2.611e-003  2.611e-003
Cl               9.873e-005  9.873e-005
Fe               8.343e-005  8.343e-005
K                1.893e-005  1.893e-005
Mg               8.321e-005  8.321e-005
Mn               4.501e-005  4.501e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.892      Charge balance
                                       pe  =  -3.918      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.419e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.141e-003
                       Total CO2 (mol/kg)  =  7.507e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.552e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.06
                               Iterations  =  38
                                  Total H  = 1.110421e+002
                                  Total O  = 5.552684e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.397e-007  1.284e-007    -6.855    -6.892    -0.037
   OH-                   8.579e-008  7.797e-008    -7.067    -7.108    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.026e-008
   AsS(OH)(HS)-          7.010e-008  6.371e-008    -7.154    -7.196    -0.042
   H3AsO3                1.654e-010  1.657e-010    -9.781    -9.781     0.001
   H2AsO3-               1.006e-012  9.140e-013   -11.998   -12.039    -0.042
   H4AsO3+               1.160e-017  1.054e-017   -16.936   -16.977    -0.042
   As3S4(HS)2-           7.434e-018  6.757e-018   -17.129   -17.170    -0.042
   HAsO3-2               2.083e-020  1.421e-020   -19.681   -19.847    -0.166
   AsO3-3                5.222e-029  2.209e-029   -28.282   -28.656    -0.374
As(5)           4.848e-019
   H2AsO4-               2.821e-019  2.564e-019   -18.550   -18.591    -0.042
   HAsO4-2               2.026e-019  1.382e-019   -18.693   -18.859    -0.166
   H3AsO4                6.554e-024  6.567e-024   -23.183   -23.183     0.001
   AsO4-3                5.699e-024  2.411e-024   -23.244   -23.618    -0.374
Ba              5.533e-007
   Ba+2                  5.326e-007  3.633e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.031e-008  1.846e-008    -7.692    -7.734    -0.042
   BaCO3                 3.628e-010  3.635e-010    -9.440    -9.439     0.001
   BaSO4                 9.117e-012  9.135e-012   -11.040   -11.039     0.001
   BaOH+                 1.055e-013  9.590e-014   -12.977   -13.018    -0.042
C(-4)           6.051e-003
   CH4                   6.051e-003  6.063e-003    -2.218    -2.217     0.001
C(4)            7.507e-003
   HCO3-                 5.814e-003  5.300e-003    -2.236    -2.276    -0.040
   CO2                   1.527e-003  1.530e-003    -2.816    -2.815     0.001
   CaHCO3+               1.272e-004  1.156e-004    -3.895    -3.937    -0.042
   MnHCO3+               1.093e-005  9.937e-006    -4.961    -5.003    -0.042
   FeHCO3+               1.068e-005  9.711e-006    -4.971    -5.013    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.757e-006  3.415e-006    -5.425    -5.467    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.804e-006  1.936e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.886e-007  5.897e-007    -6.230    -6.229     0.001
   MgCO3                 1.016e-007  1.017e-007    -6.993    -6.992     0.001
   BaHCO3+               2.031e-008  1.846e-008    -7.692    -7.734    -0.042
   NaCO3-                7.850e-009  7.135e-009    -8.105    -8.147    -0.042
   BaCO3                 3.628e-010  3.635e-010    -9.440    -9.439     0.001
Ca              2.611e-003
   Ca+2                  2.479e-003  1.711e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.272e-004  1.156e-004    -3.895    -3.937    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.709e-008  1.712e-008    -7.767    -7.766     0.001
   CaOH+                 2.433e-009  2.211e-009    -8.614    -8.655    -0.042
   CaHSO4+               1.417e-014  1.287e-014   -13.849   -13.890    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.448e-009  7.678e-009    -8.073    -8.115    -0.042
   FeCl+                 2.493e-009  2.266e-009    -8.603    -8.645    -0.042
   MnCl2                 2.997e-013  3.003e-013   -12.523   -12.523     0.001
   MnCl3-                8.152e-018  7.409e-018   -17.089   -17.130    -0.042
   FeCl+2                8.390e-025  5.724e-025   -24.076   -24.242    -0.166
   FeCl2+                2.520e-028  2.291e-028   -27.599   -27.640    -0.042
   FeCl3                 2.048e-033  2.052e-033   -32.689   -32.688     0.001
Fe(2)           8.343e-005
   Fe(HS)2               4.470e-005  4.479e-005    -4.350    -4.349     0.001
   Fe+2                  2.686e-005  1.832e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.068e-005  9.711e-006    -4.971    -5.013    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.810e-007  2.554e-007    -6.551    -6.593    -0.042
   FeOH+                 4.966e-008  4.513e-008    -7.304    -7.346    -0.042
   FeCl+                 2.493e-009  2.266e-009    -8.603    -8.645    -0.042
   FeSO4                 1.631e-010  1.634e-010    -9.787    -9.787     0.001
   Fe(OH)2               2.986e-012  2.992e-012   -11.525   -11.524     0.001
   Fe(OH)3-              9.526e-016  8.658e-016   -15.021   -15.063    -0.042



   FeHSO4+               1.517e-016  1.379e-016   -15.819   -15.860    -0.042
Fe(3)           5.791e-014
   Fe(OH)2+              3.019e-014  2.744e-014   -13.520   -13.562    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.152e-016  1.956e-016   -15.667   -15.709    -0.042
   FeOH+2                1.560e-017  1.064e-017   -16.807   -16.973    -0.166
   Fe+3                  5.002e-022  2.116e-022   -21.301   -21.675    -0.374
   FeCl+2                8.390e-025  5.724e-025   -24.076   -24.242    -0.166
   FeSO4+                1.280e-025  1.164e-025   -24.893   -24.934    -0.042
   FeCl2+                2.520e-028  2.291e-028   -27.599   -27.640    -0.042
   Fe(SO4)2-             1.405e-031  1.277e-031   -30.852   -30.894    -0.042
   FeHSO4+2              5.863e-032  4.000e-032   -31.232   -31.398    -0.166
   Fe2(OH)2+4            1.406e-032  3.047e-033   -31.852   -32.516    -0.664
   FeCl3                 2.048e-033  2.052e-033   -32.689   -32.688     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.720   -43.758    -1.038
H(0)            1.592e-009
   H2                    7.962e-010  7.978e-010    -9.099    -9.098     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.661e-012  6.054e-012   -11.176   -11.218    -0.042
Mg              8.321e-005
   Mg+2                  7.935e-005  5.506e-005    -4.100    -4.259    -0.159
   MgHCO3+               3.757e-006  3.415e-006    -5.425    -5.467    -0.042
   MgCO3                 1.016e-007  1.017e-007    -6.993    -6.992     0.001
   MgOH+                 1.713e-009  1.557e-009    -8.766    -8.808    -0.042
   MgSO4                 6.463e-010  6.475e-010    -9.190    -9.189     0.001
Mn(2)           4.501e-005
   Mn+2                  3.084e-005  2.104e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.093e-005  9.937e-006    -4.961    -5.003    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.448e-009  7.678e-009    -8.073    -8.115    -0.042
   MnOH+                 4.634e-009  4.212e-009    -8.334    -8.376    -0.042
   MnSO4                 1.873e-010  1.877e-010    -9.727    -9.727     0.001
   MnCl2                 2.997e-013  3.003e-013   -12.523   -12.523     0.001
   MnCl3-                8.152e-018  7.409e-018   -17.089   -17.130    -0.042
   Mn(OH)3-              1.734e-019  1.575e-019   -18.761   -18.803    -0.042
Mn(3)           1.858e-034
   Mn+3                  1.858e-034  7.861e-035   -33.731   -34.105    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.489   -83.655    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.915   -96.956    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041
   NaHCO3                5.886e-007  5.897e-007    -6.230    -6.229     0.001
   NaCO3-                7.850e-009  7.135e-009    -8.105    -8.147    -0.042
   NaSO4-                5.474e-011  4.975e-011   -10.262   -10.303    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.185   -74.184     0.001
S(-2)           2.082e-004
   H2S                   5.866e-005  5.877e-005    -4.232    -4.231     0.001
   HS-                   5.762e-005  5.237e-005    -4.239    -4.281    -0.042
   Fe(HS)2               4.470e-005  4.479e-005    -4.350    -4.349     0.001
   Fe(HS)3-              2.810e-007  2.554e-007    -6.551    -6.593    -0.042
   S5-2                  1.422e-007  1.037e-007    -6.847    -6.984    -0.137
   S4-2                  8.421e-008  6.049e-008    -7.075    -7.218    -0.144
   S6-2                  7.264e-008  5.366e-008    -7.139    -7.270    -0.131
   AsS(OH)(HS)-          7.010e-008  6.371e-008    -7.154    -7.196    -0.042
   S-2                   7.224e-011  4.928e-011   -10.141   -10.307    -0.166
   S3-2                  3.015e-011  2.132e-011   -10.521   -10.671    -0.151
   S2-2                  1.734e-012  1.210e-012   -11.761   -11.917    -0.156
   As3S4(HS)2-           7.434e-018  6.757e-018   -17.129   -17.170    -0.042
S(6)            9.113e-008
   SO4-2                 7.298e-008  5.016e-008    -7.137    -7.300    -0.163
   CaSO4                 1.709e-008  1.712e-008    -7.767    -7.766     0.001
   MgSO4                 6.463e-010  6.475e-010    -9.190    -9.189     0.001
   MnSO4                 1.873e-010  1.877e-010    -9.727    -9.727     0.001



   FeSO4                 1.631e-010  1.634e-010    -9.787    -9.787     0.001
   NaSO4-                5.474e-011  4.975e-011   -10.262   -10.303    -0.042
   BaSO4                 9.117e-012  9.135e-012   -11.040   -11.039     0.001
   KSO4-                 6.661e-012  6.054e-012   -11.176   -11.218    -0.042
   HSO4-                 6.888e-013  6.260e-013   -12.162   -12.203    -0.042
   CaHSO4+               1.417e-014  1.287e-014   -13.849   -13.890    -0.042
   FeHSO4+               1.517e-016  1.379e-016   -15.819   -15.860    -0.042
   FeSO4+                1.280e-025  1.164e-025   -24.893   -24.934    -0.042
   Fe(SO4)2-             1.405e-031  1.277e-031   -30.852   -30.894    -0.042
   FeHSO4+2              5.863e-032  4.000e-032   -31.232   -31.398    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.59  -46.36    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.17  -18.70  -12.53  As
Ba3(AsO4)2      -16.44  -66.55  -50.11  Ba3(AsO4)2
Barite           -3.77  -13.74   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.42  -11.56   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.60  -43.43   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.83  -43.04   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.70  -41.98   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.78  -45.17   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.59  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.40  -90.11   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3



Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.98  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.04  -45.29  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.53  -14.71   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 71.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.420e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.457e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  7.397e-004 -1.380e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.297e-003  1.297e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.137e-005  Surface charge, eq

Hfo_s         
 3.699e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.414e-007       0.653  2.414e-007      -6.617
Hfo_sOMn+        9.877e-008       0.267  9.877e-008      -7.005



Hfo_sOFe+        2.425e-008       0.066  2.425e-008      -7.615
Hfo_sOH2+        3.781e-009       0.010  3.781e-009      -8.422
Hfo_sOH          1.513e-009       0.004  1.513e-009      -8.820
Hfo_sOHBa+2      1.585e-010       0.000  1.585e-010      -9.800
Hfo_sO-          1.386e-011       0.000  1.386e-011     -10.858

Hfo           
 1.137e-005  Surface charge, eq

Hfo_w         
 1.479e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.880e-006       0.668  9.880e-006      -5.005
Hfo_wOH          3.952e-006       0.267  3.952e-006      -5.403
Hfo_wOFe+        5.913e-007       0.040  5.913e-007      -6.228
Hfo_wOMn+        2.050e-007       0.014  2.050e-007      -6.688
Hfo_wOCa+        7.447e-008       0.005  7.447e-008      -7.128
Hfo_wOMg+        4.265e-008       0.003  4.265e-008      -7.370
Hfo_wO-          3.622e-008       0.002  3.622e-008      -7.441
Hfo_wOFeOH       1.241e-008       0.001  1.241e-008      -7.906
Hfo_wH2AsO3      1.685e-010       0.000  1.685e-010      -9.773
Hfo_wSO4-        1.510e-012       0.000  1.510e-012     -11.821
Hfo_wOHSO4-2     1.205e-012       0.000  1.205e-012     -11.919
Hfo_wOBa+        7.069e-013       0.000  7.069e-013     -12.151
Hfo_wOHAsO4-3    3.624e-019       0.000  3.624e-019     -18.441
Hfo_wHAsO4-      5.071e-020       0.000  5.071e-020     -19.295
Hfo_wH2AsO4      4.102e-021       0.000  4.102e-021     -20.387

Mno           
-1.159e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.359e-028       0.000  1.359e-028     -27.867
Mno_O3Ca         8.432e-030       0.000  8.432e-030     -29.074
Mno_O3-2         6.835e-030       0.000  6.836e-030     -29.165
Mno_O3HMn+       2.393e-030       0.000  2.393e-030     -29.621
Mno_O3H-         3.017e-031       0.000  3.017e-031     -30.520
Mno_O3Na-        1.434e-031       0.000  1.434e-031     -30.844
Mno_O3HCa+       1.295e-031       0.000  1.295e-031     -30.888
Mno_O3Mg         1.033e-031       0.000  1.033e-031     -30.986
Mno_O3Ba         3.767e-032       0.000  3.767e-032     -31.424
Mno_O3HMg+       1.074e-033       0.000  1.074e-033     -32.969
Mno_O3HBa+       1.035e-033       0.000  1.035e-033     -32.985
Mno_O3HNa        5.904e-034       0.000  5.904e-034     -33.229
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.869e-041       0.000  8.869e-041     -40.052
Mno_O3H3Cl       2.188e-043       0.000  2.188e-043     -42.660

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.029e-008  7.029e-008
Ba               5.533e-007  5.533e-007
C                1.363e-002  1.363e-002
Ca               2.610e-003  2.610e-003
Cl               9.873e-005  9.873e-005
Fe               8.341e-005  8.341e-005
K                1.893e-005  1.893e-005
Mg               8.321e-005  8.321e-005
Mn               4.498e-005  4.498e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.892      Charge balance
                                       pe  =  -3.919      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.414e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.136e-003
                       Total CO2 (mol/kg)  =  7.499e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.533e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.05
                               Iterations  =  36
                                  Total H  = 1.110427e+002
                                  Total O  = 5.552692e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.395e-007  1.282e-007    -6.855    -6.892    -0.037
   OH-                   8.590e-008  7.807e-008    -7.066    -7.108    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.029e-008
   AsS(OH)(HS)-          7.012e-008  6.373e-008    -7.154    -7.196    -0.042
   H3AsO3                1.655e-010  1.659e-010    -9.781    -9.780     0.001
   H2AsO3-               1.008e-012  9.159e-013   -11.997   -12.038    -0.042
   H4AsO3+               1.159e-017  1.053e-017   -16.936   -16.977    -0.042
   As3S4(HS)2-           7.426e-018  6.749e-018   -17.129   -17.171    -0.042
   HAsO3-2               2.089e-020  1.426e-020   -19.680   -19.846    -0.166
   AsO3-3                5.244e-029  2.219e-029   -28.280   -28.654    -0.374
As(5)           4.841e-019
   H2AsO4-               2.816e-019  2.559e-019   -18.550   -18.592    -0.042
   HAsO4-2               2.024e-019  1.381e-019   -18.694   -18.860    -0.166
   H3AsO4                6.534e-024  6.547e-024   -23.185   -23.184     0.001
   AsO4-3                5.701e-024  2.412e-024   -23.244   -23.618    -0.374
Ba              5.533e-007
   Ba+2                  5.326e-007  3.634e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.030e-008  1.845e-008    -7.693    -7.734    -0.042
   BaCO3                 3.630e-010  3.637e-010    -9.440    -9.439     0.001
   BaSO4                 8.989e-012  9.007e-012   -11.046   -11.045     0.001
   BaOH+                 1.057e-013  9.603e-014   -12.976   -13.018    -0.042
C(-4)           6.136e-003
   CH4                   6.136e-003  6.148e-003    -2.212    -2.211     0.001
C(4)            7.499e-003
   HCO3-                 5.809e-003  5.296e-003    -2.236    -2.276    -0.040
   CO2                   1.524e-003  1.527e-003    -2.817    -2.816     0.001
   CaHCO3+               1.271e-004  1.155e-004    -3.896    -3.937    -0.042
   MnHCO3+               1.092e-005  9.925e-006    -4.962    -5.003    -0.042
   FeHCO3+               1.067e-005  9.699e-006    -4.972    -5.013    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.755e-006  3.413e-006    -5.425    -5.467    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.805e-006  1.937e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.881e-007  5.893e-007    -6.231    -6.230     0.001
   MgCO3                 1.016e-007  1.018e-007    -6.993    -6.992     0.001
   BaHCO3+               2.030e-008  1.845e-008    -7.693    -7.734    -0.042
   NaCO3-                7.854e-009  7.138e-009    -8.105    -8.146    -0.042
   BaCO3                 3.630e-010  3.637e-010    -9.440    -9.439     0.001
Ca              2.610e-003
   Ca+2                  2.477e-003  1.710e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.271e-004  1.155e-004    -3.896    -3.937    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.684e-008  1.687e-008    -7.774    -7.773     0.001



   CaOH+                 2.435e-009  2.213e-009    -8.614    -8.655    -0.042
   CaHSO4+               1.394e-014  1.267e-014   -13.856   -13.897    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.444e-009  7.675e-009    -8.073    -8.115    -0.042
   FeCl+                 2.492e-009  2.265e-009    -8.603    -8.645    -0.042
   MnCl2                 2.996e-013  3.001e-013   -12.524   -12.523     0.001
   MnCl3-                8.149e-018  7.406e-018   -17.089   -17.130    -0.042
   FeCl+2                8.359e-025  5.704e-025   -24.078   -24.244    -0.166
   FeCl2+                2.511e-028  2.282e-028   -27.600   -27.642    -0.042
   FeCl3                 2.041e-033  2.045e-033   -32.690   -32.689     0.001
Fe(2)           8.341e-005
   Fe(HS)2               4.472e-005  4.480e-005    -4.350    -4.349     0.001
   Fe+2                  2.684e-005  1.831e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.067e-005  9.699e-006    -4.972    -5.013    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.812e-007  2.556e-007    -6.551    -6.592    -0.042
   FeOH+                 4.969e-008  4.516e-008    -7.304    -7.345    -0.042
   FeCl+                 2.492e-009  2.265e-009    -8.603    -8.645    -0.042
   FeSO4                 1.607e-010  1.611e-010    -9.794    -9.793     0.001
   Fe(OH)2               2.992e-012  2.998e-012   -11.524   -11.523     0.001
   Fe(OH)3-              9.557e-016  8.686e-016   -15.020   -15.061    -0.042
   FeHSO4+               1.493e-016  1.357e-016   -15.826   -15.867    -0.042
Fe(3)           5.787e-014
   Fe(OH)2+              3.016e-014  2.741e-014   -13.521   -13.562    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.155e-016  1.958e-016   -15.667   -15.708    -0.042
   FeOH+2                1.556e-017  1.061e-017   -16.808   -16.974    -0.166
   Fe+3                  4.982e-022  2.108e-022   -21.303   -21.676    -0.374
   FeCl+2                8.359e-025  5.704e-025   -24.078   -24.244    -0.166
   FeSO4+                1.258e-025  1.143e-025   -24.900   -24.942    -0.042
   FeCl2+                2.511e-028  2.282e-028   -27.600   -27.642    -0.042
   Fe(SO4)2-             1.361e-031  1.237e-031   -30.866   -30.908    -0.042
   FeHSO4+2              5.751e-032  3.924e-032   -31.240   -31.406    -0.166
   Fe2(OH)2+4            1.399e-032  3.032e-033   -31.854   -32.518    -0.664
   FeCl3                 2.041e-033  2.045e-033   -32.690   -32.689     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.723   -43.760    -1.038
H(0)            1.599e-009
   H2                    7.994e-010  8.009e-010    -9.097    -9.096     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.566e-012  5.968e-012   -11.183   -11.224    -0.042
Mg              8.321e-005
   Mg+2                  7.936e-005  5.507e-005    -4.100    -4.259    -0.159
   MgHCO3+               3.755e-006  3.413e-006    -5.425    -5.467    -0.042
   MgCO3                 1.016e-007  1.018e-007    -6.993    -6.992     0.001
   MgOH+                 1.716e-009  1.559e-009    -8.766    -8.807    -0.042
   MgSO4                 6.372e-010  6.384e-010    -9.196    -9.195     0.001
Mn(2)           4.498e-005
   Mn+2                  3.082e-005  2.103e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.092e-005  9.925e-006    -4.962    -5.003    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.444e-009  7.675e-009    -8.073    -8.115    -0.042
   MnOH+                 4.638e-009  4.215e-009    -8.334    -8.375    -0.042
   MnSO4                 1.846e-010  1.849e-010    -9.734    -9.733     0.001
   MnCl2                 2.996e-013  3.001e-013   -12.524   -12.523     0.001
   MnCl3-                8.149e-018  7.406e-018   -17.089   -17.130    -0.042
   Mn(OH)3-              1.739e-019  1.581e-019   -18.760   -18.801    -0.042
Mn(3)           1.851e-034
   Mn+3                  1.851e-034  7.832e-035   -33.733   -34.106    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.490   -83.656    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.918   -96.959    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041
   NaHCO3                5.881e-007  5.893e-007    -6.231    -6.230     0.001



   NaCO3-                7.854e-009  7.138e-009    -8.105    -8.146    -0.042
   NaSO4-                5.396e-011  4.904e-011   -10.268   -10.309    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.188   -74.187     0.001
S(-2)           2.082e-004
   H2S                   5.861e-005  5.872e-005    -4.232    -4.231     0.001
   HS-                   5.764e-005  5.239e-005    -4.239    -4.281    -0.042
   Fe(HS)2               4.472e-005  4.480e-005    -4.350    -4.349     0.001
   Fe(HS)3-              2.812e-007  2.556e-007    -6.551    -6.592    -0.042
   S5-2                  1.424e-007  1.038e-007    -6.846    -6.984    -0.137
   S4-2                  8.433e-008  6.059e-008    -7.074    -7.218    -0.144
   S6-2                  7.275e-008  5.375e-008    -7.138    -7.270    -0.131
   AsS(OH)(HS)-          7.012e-008  6.373e-008    -7.154    -7.196    -0.042
   S-2                   7.234e-011  4.936e-011   -10.141   -10.307    -0.166
   S3-2                  3.020e-011  2.135e-011   -10.520   -10.671    -0.151
   S2-2                  1.736e-012  1.212e-012   -11.760   -11.917    -0.156
   As3S4(HS)2-           7.426e-018  6.749e-018   -17.129   -17.171    -0.042
S(6)            8.982e-008
   SO4-2                 7.193e-008  4.945e-008    -7.143    -7.306    -0.163
   CaSO4                 1.684e-008  1.687e-008    -7.774    -7.773     0.001
   MgSO4                 6.372e-010  6.384e-010    -9.196    -9.195     0.001
   MnSO4                 1.846e-010  1.849e-010    -9.734    -9.733     0.001
   FeSO4                 1.607e-010  1.611e-010    -9.794    -9.793     0.001
   NaSO4-                5.396e-011  4.904e-011   -10.268   -10.309    -0.042
   BaSO4                 8.989e-012  9.007e-012   -11.046   -11.045     0.001
   KSO4-                 6.566e-012  5.968e-012   -11.183   -11.224    -0.042
   HSO4-                 6.782e-013  6.163e-013   -12.169   -12.210    -0.042
   CaHSO4+               1.394e-014  1.267e-014   -13.856   -13.897    -0.042
   FeHSO4+               1.493e-016  1.357e-016   -15.826   -15.867    -0.042
   FeSO4+                1.258e-025  1.143e-025   -24.900   -24.942    -0.042
   Fe(SO4)2-             1.361e-031  1.237e-031   -30.866   -30.908    -0.042
   FeHSO4+2              5.751e-032  3.924e-032   -31.240   -31.406    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.60  -46.37    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.17  -18.70  -12.53  As
Ba3(AsO4)2      -16.44  -66.55  -50.11  Ba3(AsO4)2
Barite           -3.78  -13.75   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.65   -2.21   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S



Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.62  -43.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.84  -43.05   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.79  -45.18   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.42  -90.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.98  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.04  -45.29  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.53  -14.71   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 72.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.440e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.456e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  6.184e-004 -1.502e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.418e-003  1.418e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.500e-006  Surface charge, eq

Hfo_s         
 3.092e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.017e-007       0.652  2.017e-007      -6.695
Hfo_sOMn+        8.264e-008       0.267  8.264e-008      -7.083
Hfo_sOFe+        2.029e-008       0.066  2.029e-008      -7.693
Hfo_sOH2+        3.157e-009       0.010  3.157e-009      -8.501
Hfo_sOH          1.265e-009       0.004  1.265e-009      -8.898
Hfo_sOHBa+2      1.326e-010       0.000  1.326e-010      -9.878
Hfo_sO-          1.160e-011       0.000  1.160e-011     -10.935

Hfo           
 9.500e-006  Surface charge, eq

Hfo_w         
 1.237e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.256e-006       0.668  8.256e-006      -5.083
Hfo_wOH          3.307e-006       0.267  3.307e-006      -5.481
Hfo_wOFe+        4.951e-007       0.040  4.951e-007      -6.305
Hfo_wOMn+        1.717e-007       0.014  1.717e-007      -6.765
Hfo_wOCa+        6.235e-008       0.005  6.235e-008      -7.205
Hfo_wOMg+        3.573e-008       0.003  3.573e-008      -7.447
Hfo_wO-          3.034e-008       0.002  3.034e-008      -7.518
Hfo_wOFeOH       1.040e-008       0.001  1.040e-008      -7.983
Hfo_wH2AsO3      1.411e-010       0.000  1.411e-010      -9.850
Hfo_wSO4-        1.244e-012       0.000  1.244e-012     -11.905
Hfo_wOHSO4-2     9.941e-013       0.000  9.941e-013     -12.003
Hfo_wOBa+        5.923e-013       0.000  5.923e-013     -12.227
Hfo_wOHAsO4-3    3.034e-019       0.000  3.034e-019     -18.518
Hfo_wHAsO4-      4.235e-020       0.000  4.235e-020     -19.373
Hfo_wH2AsO4      3.422e-021       0.000  3.422e-021     -20.466

Mno           
-3.115e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.649e-030       0.000  3.649e-030     -29.438
Mno_O3Ca         2.264e-031       0.000  2.264e-031     -30.645
Mno_O3-2         1.836e-031       0.000  1.836e-031     -30.736
Mno_O3HMn+       6.417e-032       0.000  6.417e-032     -31.193
Mno_O3H-         8.096e-033       0.000  8.096e-033     -32.092
Mno_O3Na-        3.852e-033       0.000  3.852e-033     -32.414
Mno_O3HCa+       3.474e-033       0.000  3.474e-033     -32.459
Mno_O3Mg         2.775e-033       0.000  2.775e-033     -32.557
Mno_O3Ba         1.012e-033       0.000  1.012e-033     -32.995



Mno_O3HMg+       2.883e-035       0.000  2.883e-035     -34.540
Mno_O3HBa+       2.778e-035       0.000  2.778e-035     -34.556
Mno_O3HNa        1.584e-035       0.000  1.584e-035     -34.800
Mno_O3H2         2.680e-037       0.000  2.680e-037     -36.572
Mno_O3H3+        2.374e-042       0.000  2.374e-042     -41.624
Mno_O3H3Cl       5.858e-045       0.000  5.858e-045     -44.232

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.032e-008  7.032e-008
Ba               5.533e-007  5.533e-007
C                1.371e-002  1.371e-002
Ca               2.609e-003  2.609e-003
Cl               9.873e-005  9.873e-005
Fe               8.340e-005  8.340e-005
K                1.893e-005  1.893e-005
Mg               8.322e-005  8.322e-005
Mn               4.495e-005  4.495e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.893      Charge balance
                                       pe  =  -3.920      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.409e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.131e-003
                       Total CO2 (mol/kg)  =  7.491e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.515e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.03
                               Iterations  =  40
                                  Total H  = 1.110432e+002
                                  Total O  = 5.552699e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.394e-007  1.280e-007    -6.856    -6.893    -0.037
   OH-                   8.600e-008  7.816e-008    -7.066    -7.107    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.032e-008
   AsS(OH)(HS)-          7.015e-008  6.376e-008    -7.154    -7.195    -0.041
   H3AsO3                1.657e-010  1.660e-010    -9.781    -9.780     0.001
   H2AsO3-               1.010e-012  9.178e-013   -11.996   -12.037    -0.041
   H4AsO3+               1.159e-017  1.053e-017   -16.936   -16.978    -0.041
   As3S4(HS)2-           7.417e-018  6.741e-018   -17.130   -17.171    -0.041
   HAsO3-2               2.096e-020  1.430e-020   -19.679   -19.845    -0.166
   AsO3-3                5.266e-029  2.229e-029   -28.279   -28.652    -0.373
As(5)           4.834e-019
   H2AsO4-               2.811e-019  2.555e-019   -18.551   -18.593    -0.041
   HAsO4-2               2.023e-019  1.380e-019   -18.694   -18.860    -0.166
   H3AsO4                6.514e-024  6.527e-024   -23.186   -23.185     0.001
   AsO4-3                5.702e-024  2.413e-024   -23.244   -23.617    -0.373
Ba              5.533e-007
   Ba+2                  5.327e-007  3.635e-007    -6.274    -6.440    -0.166
   BaHCO3+               2.028e-008  1.844e-008    -7.693    -7.734    -0.041
   BaCO3                 3.632e-010  3.639e-010    -9.440    -9.439     0.001
   BaSO4                 8.864e-012  8.882e-012   -11.052   -11.052     0.001
   BaOH+                 1.058e-013  9.616e-014   -12.976   -13.017    -0.041
C(-4)           6.221e-003



   CH4                   6.221e-003  6.233e-003    -2.206    -2.205     0.001
C(4)            7.491e-003
   HCO3-                 5.805e-003  5.292e-003    -2.236    -2.276    -0.040
   CO2                   1.521e-003  1.524e-003    -2.818    -2.817     0.001
   CaHCO3+               1.269e-004  1.154e-004    -3.896    -3.938    -0.041
   MnHCO3+               1.091e-005  9.913e-006    -4.962    -5.004    -0.041
   FeHCO3+               1.066e-005  9.688e-006    -4.972    -5.014    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.753e-006  3.411e-006    -5.426    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.806e-006  1.938e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.877e-007  5.888e-007    -6.231    -6.230     0.001
   MgCO3                 1.017e-007  1.019e-007    -6.993    -6.992     0.001
   BaHCO3+               2.028e-008  1.844e-008    -7.693    -7.734    -0.041
   NaCO3-                7.857e-009  7.141e-009    -8.105    -8.146    -0.041
   BaCO3                 3.632e-010  3.639e-010    -9.440    -9.439     0.001
Ca              2.609e-003
   Ca+2                  2.476e-003  1.709e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.269e-004  1.154e-004    -3.896    -3.938    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.659e-008  1.663e-008    -7.780    -7.779     0.001
   CaOH+                 2.437e-009  2.215e-009    -8.613    -8.655    -0.041
   CaHSO4+               1.372e-014  1.247e-014   -13.863   -13.904    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.441e-009  7.672e-009    -8.074    -8.115    -0.041
   FeCl+                 2.491e-009  2.264e-009    -8.604    -8.645    -0.041
   MnCl2                 2.994e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.146e-018  7.403e-018   -17.089   -17.131    -0.041
   FeCl+2                8.329e-025  5.683e-025   -24.079   -24.245    -0.166
   FeCl2+                2.502e-028  2.274e-028   -27.602   -27.643    -0.041
   FeCl3                 2.034e-033  2.038e-033   -32.692   -32.691     0.001
Fe(2)           8.340e-005
   Fe(HS)2               4.473e-005  4.482e-005    -4.349    -4.349     0.001
   Fe+2                  2.683e-005  1.831e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.066e-005  9.688e-006    -4.972    -5.014    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.814e-007  2.558e-007    -6.551    -6.592    -0.041
   FeOH+                 4.973e-008  4.520e-008    -7.303    -7.345    -0.041
   FeCl+                 2.491e-009  2.264e-009    -8.604    -8.645    -0.041
   FeSO4                 1.584e-010  1.587e-010    -9.800    -9.799     0.001
   Fe(OH)2               2.998e-012  3.004e-012   -11.523   -11.522     0.001
   Fe(OH)3-              9.586e-016  8.713e-016   -15.018   -15.060    -0.041
   FeHSO4+               1.470e-016  1.336e-016   -15.833   -15.874    -0.041
Fe(3)           5.783e-014
   Fe(OH)2+              3.012e-014  2.738e-014   -13.521   -13.563    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.157e-016  1.961e-016   -15.666   -15.708    -0.041
   FeOH+2                1.552e-017  1.059e-017   -16.809   -16.975    -0.166
   Fe+3                  4.964e-022  2.101e-022   -21.304   -21.678    -0.373
   FeCl+2                8.329e-025  5.683e-025   -24.079   -24.245    -0.166
   FeSO4+                1.236e-025  1.123e-025   -24.908   -24.950    -0.041
   FeCl2+                2.502e-028  2.274e-028   -27.602   -27.643    -0.041
   Fe(SO4)2-             1.318e-031  1.198e-031   -30.880   -30.922    -0.041
   FeHSO4+2              5.643e-032  3.850e-032   -31.249   -31.415    -0.166
   Fe2(OH)2+4            1.392e-032  3.018e-033   -31.856   -32.520    -0.664
   FeCl3                 2.034e-033  2.038e-033   -32.692   -32.691     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.726   -43.763    -1.037
H(0)            1.605e-009
   H2                    8.025e-010  8.041e-010    -9.096    -9.095     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.474e-012  5.884e-012   -11.189   -11.230    -0.041
Mg              8.322e-005
   Mg+2                  7.936e-005  5.509e-005    -4.100    -4.259    -0.159
   MgHCO3+               3.753e-006  3.411e-006    -5.426    -5.467    -0.041



   MgCO3                 1.017e-007  1.019e-007    -6.993    -6.992     0.001
   MgOH+                 1.718e-009  1.562e-009    -8.765    -8.806    -0.041
   MgSO4                 6.284e-010  6.296e-010    -9.202    -9.201     0.001
Mn(2)           4.495e-005
   Mn+2                  3.080e-005  2.102e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.091e-005  9.913e-006    -4.962    -5.004    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.441e-009  7.672e-009    -8.074    -8.115    -0.041
   MnOH+                 4.641e-009  4.218e-009    -8.333    -8.375    -0.041
   MnSO4                 1.819e-010  1.822e-010    -9.740    -9.739     0.001
   MnCl2                 2.994e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.146e-018  7.403e-018   -17.089   -17.131    -0.041
   Mn(OH)3-              1.744e-019  1.585e-019   -18.758   -18.800    -0.041
Mn(3)           1.844e-034
   Mn+3                  1.844e-034  7.804e-035   -33.734   -34.108    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.492   -83.658    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.921   -96.962    -0.041
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041
   NaHCO3                5.877e-007  5.888e-007    -6.231    -6.230     0.001
   NaCO3-                7.857e-009  7.141e-009    -8.105    -8.146    -0.041
   NaSO4-                5.320e-011  4.835e-011   -10.274   -10.316    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.192   -74.191     0.001
S(-2)           2.082e-004
   H2S                   5.856e-005  5.867e-005    -4.232    -4.232     0.001
   HS-                   5.766e-005  5.241e-005    -4.239    -4.281    -0.041
   Fe(HS)2               4.473e-005  4.482e-005    -4.349    -4.349     0.001
   Fe(HS)3-              2.814e-007  2.558e-007    -6.551    -6.592    -0.041
   S5-2                  1.427e-007  1.040e-007    -6.846    -6.983    -0.137
   S4-2                  8.446e-008  6.068e-008    -7.073    -7.217    -0.144
   S6-2                  7.286e-008  5.383e-008    -7.138    -7.269    -0.131
   AsS(OH)(HS)-          7.015e-008  6.376e-008    -7.154    -7.195    -0.041
   S-2                   7.245e-011  4.944e-011   -10.140   -10.306    -0.166
   S3-2                  3.024e-011  2.138e-011   -10.519   -10.670    -0.151
   S2-2                  1.739e-012  1.214e-012   -11.760   -11.916    -0.156
   As3S4(HS)2-           7.417e-018  6.741e-018   -17.130   -17.171    -0.041
S(6)            8.855e-008
   SO4-2                 7.091e-008  4.876e-008    -7.149    -7.312    -0.163
   CaSO4                 1.659e-008  1.663e-008    -7.780    -7.779     0.001
   MgSO4                 6.284e-010  6.296e-010    -9.202    -9.201     0.001
   MnSO4                 1.819e-010  1.822e-010    -9.740    -9.739     0.001
   FeSO4                 1.584e-010  1.587e-010    -9.800    -9.799     0.001
   NaSO4-                5.320e-011  4.835e-011   -10.274   -10.316    -0.041
   BaSO4                 8.864e-012  8.882e-012   -11.052   -11.052     0.001
   KSO4-                 6.474e-012  5.884e-012   -11.189   -11.230    -0.041
   HSO4-                 6.678e-013  6.070e-013   -12.175   -12.217    -0.041
   CaHSO4+               1.372e-014  1.247e-014   -13.863   -13.904    -0.041
   FeHSO4+               1.470e-016  1.336e-016   -15.833   -15.874    -0.041
   FeSO4+                1.236e-025  1.123e-025   -24.908   -24.950    -0.041
   Fe(SO4)2-             1.318e-031  1.198e-031   -30.880   -30.922    -0.041
   FeHSO4+2              5.643e-032  3.850e-032   -31.249   -31.415    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.08   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.60  -46.37    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.16  -18.70  -12.53  As
Ba3(AsO4)2      -16.44  -66.55  -50.11  Ba3(AsO4)2



Barite           -3.78  -13.75   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.65   -2.21   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.50  -10.08   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.63  -43.46   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.86  -43.07   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.73  -42.01   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.80  -45.19   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.61  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.44  -90.15   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.66  -11.99    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.98  -23.93  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.05  -45.30  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.54  -14.72   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 73.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.460e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.455e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  4.972e-004 -1.623e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.540e-003  1.540e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.636e-006  Surface charge, eq

Hfo_s         
 2.486e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.621e-007       0.652  1.621e-007      -6.790
Hfo_sOMn+        6.650e-008       0.267  6.650e-008      -7.177
Hfo_sOFe+        1.632e-008       0.066  1.632e-008      -7.787
Hfo_sOH2+        2.536e-009       0.010  2.536e-009      -8.596
Hfo_sOH          1.017e-009       0.004  1.017e-009      -8.993
Hfo_sOHBa+2      1.066e-010       0.000  1.066e-010      -9.972
Hfo_sO-          9.340e-012       0.000  9.340e-012     -11.030

Hfo           
 7.636e-006  Surface charge, eq

Hfo_w         
 9.944e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.635e-006       0.667  6.635e-006      -5.178
Hfo_wOH          2.661e-006       0.268  2.661e-006      -5.575
Hfo_wOFe+        3.986e-007       0.040  3.986e-007      -6.399
Hfo_wOMn+        1.382e-007       0.014  1.382e-007      -6.859
Hfo_wOCa+        5.020e-008       0.005  5.020e-008      -7.299
Hfo_wOMg+        2.879e-008       0.003  2.879e-008      -7.541
Hfo_wO-          2.444e-008       0.002  2.444e-008      -7.612
Hfo_wOFeOH       8.387e-009       0.001  8.387e-009      -8.076
Hfo_wH2AsO3      1.137e-010       0.000  1.137e-010      -9.944
Hfo_wSO4-        9.861e-013       0.000  9.861e-013     -12.006



Hfo_wOHSO4-2     7.888e-013       0.000  7.888e-013     -12.103
Hfo_wOBa+        4.772e-013       0.000  4.772e-013     -12.321
Hfo_wOHAsO4-3    2.442e-019       0.000  2.442e-019     -18.612
Hfo_wHAsO4-      3.401e-020       0.000  3.401e-020     -19.468
Hfo_wH2AsO4      2.745e-021       0.000  2.745e-021     -20.561

Mno           
-3.027e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.543e-030       0.000  3.543e-030     -29.451
Mno_O3Ca         2.199e-031       0.000  2.199e-031     -30.658
Mno_O3-2         1.784e-031       0.000  1.784e-031     -30.749
Mno_O3HMn+       6.224e-032       0.000  6.224e-032     -31.206
Mno_O3H-         7.855e-033       0.000  7.855e-033     -32.105
Mno_O3Na-        3.742e-033       0.000  3.742e-033     -32.427
Mno_O3HCa+       3.370e-033       0.000  3.370e-033     -32.472
Mno_O3Mg         2.696e-033       0.000  2.696e-033     -32.569
Mno_O3Ba         9.834e-034       0.000  9.834e-034     -33.007
Mno_O3HMg+       2.798e-035       0.000  2.798e-035     -34.553
Mno_O3HBa+       2.696e-035       0.000  2.696e-035     -34.569
Mno_O3HNa        1.537e-035       0.000  1.537e-035     -34.813
Mno_O3H2         2.597e-037       0.000  2.597e-037     -36.585
Mno_O3H3+        2.298e-042       0.000  2.298e-042     -41.639
Mno_O3H3Cl       5.671e-045       0.000  5.671e-045     -44.246

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.035e-008  7.035e-008
Ba               5.533e-007  5.533e-007
C                1.379e-002  1.379e-002
Ca               2.607e-003  2.607e-003
Cl               9.873e-005  9.873e-005
Fe               8.339e-005  8.339e-005
K                1.893e-005  1.893e-005
Mg               8.323e-005  8.323e-005
Mn               4.493e-005  4.493e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.893      Charge balance
                                       pe  =  -3.922      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.404e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.126e-003
                       Total CO2 (mol/kg)  =  7.483e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.496e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.02
                               Iterations  =  36
                                  Total H  = 1.110437e+002
                                  Total O  = 5.552706e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.392e-007  1.279e-007    -6.856    -6.893    -0.037



   OH-                   8.609e-008  7.825e-008    -7.065    -7.107    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.035e-008
   AsS(OH)(HS)-          7.018e-008  6.379e-008    -7.154    -7.195    -0.041
   H3AsO3                1.658e-010  1.661e-010    -9.780    -9.780     0.001
   H2AsO3-               1.012e-012  9.197e-013   -11.995   -12.036    -0.041
   H4AsO3+               1.158e-017  1.053e-017   -16.936   -16.978    -0.041
   As3S4(HS)2-           7.409e-018  6.734e-018   -17.130   -17.172    -0.041
   HAsO3-2               2.102e-020  1.435e-020   -19.677   -19.843    -0.166
   AsO3-3                5.288e-029  2.238e-029   -28.277   -28.650    -0.373
As(5)           4.827e-019
   H2AsO4-               2.806e-019  2.550e-019   -18.552   -18.593    -0.041
   HAsO4-2               2.021e-019  1.379e-019   -18.694   -18.860    -0.166
   H3AsO4                6.495e-024  6.507e-024   -23.187   -23.187     0.001
   AsO4-3                5.704e-024  2.415e-024   -23.244   -23.617    -0.373
Ba              5.533e-007
   Ba+2                  5.327e-007  3.635e-007    -6.274    -6.439    -0.166
   BaHCO3+               2.027e-008  1.843e-008    -7.693    -7.735    -0.041
   BaCO3                 3.634e-010  3.641e-010    -9.440    -9.439     0.001
   BaSO4                 8.743e-012  8.760e-012   -11.058   -11.057     0.001
   BaOH+                 1.059e-013  9.629e-014   -12.975   -13.016    -0.041
C(-4)           6.305e-003
   CH4                   6.305e-003  6.318e-003    -2.200    -2.199     0.001
C(4)            7.483e-003
   HCO3-                 5.800e-003  5.288e-003    -2.237    -2.277    -0.040
   CO2                   1.518e-003  1.521e-003    -2.819    -2.818     0.001
   CaHCO3+               1.268e-004  1.152e-004    -3.897    -3.938    -0.041
   MnHCO3+               1.089e-005  9.902e-006    -4.963    -5.004    -0.041
   FeHCO3+               1.065e-005  9.676e-006    -4.973    -5.014    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.750e-006  3.409e-006    -5.426    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.807e-006  1.939e-006    -5.552    -5.712    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.872e-007  5.884e-007    -6.231    -6.230     0.001
   MgCO3                 1.017e-007  1.019e-007    -6.993    -6.992     0.001
   BaHCO3+               2.027e-008  1.843e-008    -7.693    -7.735    -0.041
   NaCO3-                7.860e-009  7.144e-009    -8.105    -8.146    -0.041
   BaCO3                 3.634e-010  3.641e-010    -9.440    -9.439     0.001
Ca              2.607e-003
   Ca+2                  2.475e-003  1.709e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.268e-004  1.152e-004    -3.897    -3.938    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.636e-008  1.639e-008    -7.786    -7.785     0.001
   CaOH+                 2.439e-009  2.216e-009    -8.613    -8.654    -0.041
   CaHSO4+               1.351e-014  1.228e-014   -13.869   -13.911    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.437e-009  7.669e-009    -8.074    -8.115    -0.041
   FeCl+                 2.490e-009  2.263e-009    -8.604    -8.645    -0.041
   MnCl2                 2.993e-013  2.999e-013   -12.524   -12.523     0.001
   MnCl3-                8.143e-018  7.401e-018   -17.089   -17.131    -0.041
   FeCl+2                8.299e-025  5.664e-025   -24.081   -24.247    -0.166
   FeCl2+                2.494e-028  2.267e-028   -27.603   -27.645    -0.041
   FeCl3                 2.027e-033  2.031e-033   -32.693   -32.692     0.001
Fe(2)           8.339e-005
   Fe(HS)2               4.474e-005  4.483e-005    -4.349    -4.348     0.001
   Fe+2                  2.682e-005  1.830e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.065e-005  9.676e-006    -4.973    -5.014    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.816e-007  2.559e-007    -6.550    -6.592    -0.041
   FeOH+                 4.977e-008  4.523e-008    -7.303    -7.345    -0.041
   FeCl+                 2.490e-009  2.263e-009    -8.604    -8.645    -0.041
   FeSO4                 1.562e-010  1.565e-010    -9.806    -9.806     0.001
   Fe(OH)2               3.004e-012  3.009e-012   -11.522   -11.522     0.001
   Fe(OH)3-              9.616e-016  8.740e-016   -15.017   -15.058    -0.041
   FeHSO4+               1.447e-016  1.315e-016   -15.839   -15.881    -0.041



Fe(3)           5.780e-014
   Fe(OH)2+              3.008e-014  2.734e-014   -13.522   -13.563    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.160e-016  1.963e-016   -15.666   -15.707    -0.041
   FeOH+2                1.548e-017  1.056e-017   -16.810   -16.976    -0.166
   Fe+3                  4.945e-022  2.093e-022   -21.306   -21.679    -0.373
   FeCl+2                8.299e-025  5.664e-025   -24.081   -24.247    -0.166
   FeSO4+                1.214e-025  1.103e-025   -24.916   -24.957    -0.041
   FeCl2+                2.494e-028  2.267e-028   -27.603   -27.645    -0.041
   Fe(SO4)2-             1.277e-031  1.161e-031   -30.894   -30.935    -0.041
   FeHSO4+2              5.538e-032  3.779e-032   -31.257   -31.423    -0.166
   Fe2(OH)2+4            1.385e-032  3.004e-033   -31.859   -32.522    -0.664
   FeCl3                 2.027e-033  2.031e-033   -32.693   -32.692     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.728   -43.765    -1.037
H(0)            1.611e-009
   H2                    8.056e-010  8.072e-010    -9.094    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.384e-012  5.803e-012   -11.195   -11.236    -0.041
Mg              8.323e-005
   Mg+2                  7.937e-005  5.510e-005    -4.100    -4.259    -0.159
   MgHCO3+               3.750e-006  3.409e-006    -5.426    -5.467    -0.041
   MgCO3                 1.017e-007  1.019e-007    -6.993    -6.992     0.001
   MgOH+                 1.720e-009  1.564e-009    -8.764    -8.806    -0.041
   MgSO4                 6.198e-010  6.210e-010    -9.208    -9.207     0.001
Mn(2)           4.493e-005
   Mn+2                  3.079e-005  2.101e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.089e-005  9.902e-006    -4.963    -5.004    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.437e-009  7.669e-009    -8.074    -8.115    -0.041
   MnOH+                 4.645e-009  4.222e-009    -8.333    -8.375    -0.041
   MnSO4                 1.793e-010  1.796e-010    -9.746    -9.746     0.001
   MnCl2                 2.993e-013  2.999e-013   -12.524   -12.523     0.001
   MnCl3-                8.143e-018  7.401e-018   -17.089   -17.131    -0.041
   Mn(OH)3-              1.750e-019  1.590e-019   -18.757   -18.798    -0.041
Mn(3)           1.837e-034
   Mn+3                  1.837e-034  7.777e-035   -33.736   -34.109    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.493   -83.659    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.924   -96.965    -0.041
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041
   NaHCO3                5.872e-007  5.884e-007    -6.231    -6.230     0.001
   NaCO3-                7.860e-009  7.144e-009    -8.105    -8.146    -0.041
   NaSO4-                5.246e-011  4.768e-011   -10.280   -10.322    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.195   -74.194     0.001
S(-2)           2.082e-004
   H2S                   5.851e-005  5.863e-005    -4.233    -4.232     0.001
   HS-                   5.768e-005  5.243e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.474e-005  4.483e-005    -4.349    -4.348     0.001
   Fe(HS)3-              2.816e-007  2.559e-007    -6.550    -6.592    -0.041
   S5-2                  1.429e-007  1.042e-007    -6.845    -6.982    -0.137
   S4-2                  8.458e-008  6.077e-008    -7.073    -7.216    -0.144
   S6-2                  7.296e-008  5.391e-008    -7.137    -7.268    -0.131
   AsS(OH)(HS)-          7.018e-008  6.379e-008    -7.154    -7.195    -0.041
   S-2                   7.255e-011  4.951e-011   -10.139   -10.305    -0.166
   S3-2                  3.028e-011  2.141e-011   -10.519   -10.669    -0.151
   S2-2                  1.741e-012  1.215e-012   -11.759   -11.915    -0.156
   As3S4(HS)2-           7.409e-018  6.734e-018   -17.130   -17.172    -0.041
S(6)            8.731e-008
   SO4-2                 6.992e-008  4.808e-008    -7.155    -7.318    -0.163
   CaSO4                 1.636e-008  1.639e-008    -7.786    -7.785     0.001
   MgSO4                 6.198e-010  6.210e-010    -9.208    -9.207     0.001
   MnSO4                 1.793e-010  1.796e-010    -9.746    -9.746     0.001
   FeSO4                 1.562e-010  1.565e-010    -9.806    -9.806     0.001



   NaSO4-                5.246e-011  4.768e-011   -10.280   -10.322    -0.041
   BaSO4                 8.743e-012  8.760e-012   -11.058   -11.057     0.001
   KSO4-                 6.384e-012  5.803e-012   -11.195   -11.236    -0.041
   HSO4-                 6.578e-013  5.978e-013   -12.182   -12.223    -0.041
   CaHSO4+               1.351e-014  1.228e-014   -13.869   -13.911    -0.041
   FeHSO4+               1.447e-016  1.315e-016   -15.839   -15.881    -0.041
   FeSO4+                1.214e-025  1.103e-025   -24.916   -24.957    -0.041
   Fe(SO4)2-             1.277e-031  1.161e-031   -30.894   -30.935    -0.041
   FeHSO4+2              5.538e-032  3.779e-032   -31.257   -31.423    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.60  -46.37    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.16  -18.69  -12.53  As
Ba3(AsO4)2      -16.44  -66.55  -50.11  Ba3(AsO4)2
Barite           -3.79  -13.76   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.50  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.64  -43.47   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.87  -43.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.74  -42.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.82  -45.21   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.61  -14.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.46  -90.17   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.66  -12.00    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O



Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.98  -23.92  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.05  -45.30  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.55  -14.73   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 74.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.480e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.453e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  3.761e-004 -1.744e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.661e-003  1.661e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 5.774e-006  Surface charge, eq

Hfo_s         
 1.880e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.226e-007       0.652  1.226e-007      -6.912
Hfo_sOMn+        5.034e-008       0.268  5.034e-008      -7.298
Hfo_sOFe+        1.236e-008       0.066  1.236e-008      -7.908



Hfo_sOH2+        1.916e-009       0.010  1.916e-009      -8.718
Hfo_sOH          7.691e-010       0.004  7.691e-010      -9.114
Hfo_sOHBa+2      8.065e-011       0.000  8.065e-011     -10.093
Hfo_sO-          7.073e-012       0.000  7.073e-012     -11.150

Hfo           
 5.774e-006  Surface charge, eq

Hfo_w         
 7.522e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.016e-006       0.667  5.016e-006      -5.300
Hfo_wOH          2.014e-006       0.268  2.014e-006      -5.696
Hfo_wOFe+        3.020e-007       0.040  3.020e-007      -6.520
Hfo_wOMn+        1.047e-007       0.014  1.047e-007      -6.980
Hfo_wOCa+        3.803e-008       0.005  3.803e-008      -7.420
Hfo_wOMg+        2.182e-008       0.003  2.182e-008      -7.661
Hfo_wO-          1.852e-008       0.002  1.852e-008      -7.732
Hfo_wOFeOH       6.361e-009       0.001  6.361e-009      -8.197
Hfo_wH2AsO3      8.611e-011       0.000  8.611e-011     -10.065
Hfo_wSO4-        7.354e-013       0.000  7.354e-013     -12.133
Hfo_wOHSO4-2     5.889e-013       0.000  5.889e-013     -12.230
Hfo_wOBa+        3.617e-013       0.000  3.617e-013     -12.442
Hfo_wOHAsO4-3    1.850e-019       0.000  1.850e-019     -18.733
Hfo_wHAsO4-      2.570e-020       0.000  2.570e-020     -19.590
Hfo_wH2AsO4      2.072e-021       0.000  2.072e-021     -20.684

Mno           
-1.168e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.367e-028       0.000  1.367e-028     -27.864
Mno_O3Ca         8.481e-030       0.000  8.481e-030     -29.072
Mno_O3-2         6.884e-030       0.000  6.884e-030     -29.162
Mno_O3HMn+       2.398e-030       0.000  2.398e-030     -29.620
Mno_O3H-         3.028e-031       0.000  3.028e-031     -30.519
Mno_O3Na-        1.444e-031       0.000  1.444e-031     -30.840
Mno_O3HCa+       1.298e-031       0.000  1.298e-031     -30.887
Mno_O3Mg         1.041e-031       0.000  1.041e-031     -30.983
Mno_O3Ba         3.796e-032       0.000  3.796e-032     -31.421
Mno_O3HMg+       1.079e-033       0.000  1.079e-033     -32.967
Mno_O3HBa+       1.039e-033       0.000  1.039e-033     -32.983
Mno_O3HNa        5.926e-034       0.000  5.926e-034     -33.227
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.838e-041       0.000  8.838e-041     -40.054
Mno_O3H3Cl       2.181e-043       0.000  2.181e-043     -42.661

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.037e-008  7.037e-008
Ba               5.534e-007  5.534e-007
C                1.387e-002  1.387e-002
Ca               2.606e-003  2.606e-003
Cl               9.873e-005  9.873e-005
Fe               8.338e-005  8.338e-005
K                1.893e-005  1.893e-005
Mg               8.324e-005  8.324e-005
Mn               4.490e-005  4.490e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.894      Charge balance
                                       pe  =  -3.923      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.399e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.122e-003
                       Total CO2 (mol/kg)  =  7.476e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.477e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.01
                               Iterations  =  41
                                  Total H  = 1.110442e+002
                                  Total O  = 5.552714e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.390e-007  1.277e-007    -6.857    -6.894    -0.037
   OH-                   8.619e-008  7.834e-008    -7.065    -7.106    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.037e-008
   AsS(OH)(HS)-          7.021e-008  6.381e-008    -7.154    -7.195    -0.041
   H3AsO3                1.660e-010  1.663e-010    -9.780    -9.779     0.001
   H2AsO3-               1.014e-012  9.216e-013   -11.994   -12.035    -0.041
   H4AsO3+               1.158e-017  1.053e-017   -16.936   -16.978    -0.041
   As3S4(HS)2-           7.400e-018  6.726e-018   -17.131   -17.172    -0.041
   HAsO3-2               2.109e-020  1.439e-020   -19.676   -19.842    -0.166
   AsO3-3                5.310e-029  2.248e-029   -28.275   -28.648    -0.373
As(5)           4.820e-019
   H2AsO4-               2.800e-019  2.545e-019   -18.553   -18.594    -0.041
   HAsO4-2               2.020e-019  1.379e-019   -18.695   -18.861    -0.166
   H3AsO4                6.475e-024  6.488e-024   -23.189   -23.188     0.001
   AsO4-3                5.706e-024  2.416e-024   -23.244   -23.617    -0.373
Ba              5.534e-007
   Ba+2                  5.327e-007  3.636e-007    -6.273    -6.439    -0.166
   BaHCO3+               2.026e-008  1.841e-008    -7.693    -7.735    -0.041
   BaCO3                 3.636e-010  3.643e-010    -9.439    -9.438     0.001
   BaSO4                 8.625e-012  8.642e-012   -11.064   -11.063     0.001
   BaOH+                 1.061e-013  9.641e-014   -12.974   -13.016    -0.041
C(-4)           6.390e-003
   CH4                   6.390e-003  6.403e-003    -2.194    -2.194     0.001
C(4)            7.476e-003
   HCO3-                 5.795e-003  5.284e-003    -2.237    -2.277    -0.040
   CO2                   1.515e-003  1.518e-003    -2.820    -2.819     0.001
   CaHCO3+               1.266e-004  1.151e-004    -3.897    -3.939    -0.041
   MnHCO3+               1.088e-005  9.890e-006    -4.963    -5.005    -0.041
   FeHCO3+               1.063e-005  9.665e-006    -4.973    -5.015    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.748e-006  3.407e-006    -5.426    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.808e-006  1.940e-006    -5.552    -5.712    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.868e-007  5.879e-007    -6.232    -6.231     0.001
   MgCO3                 1.018e-007  1.020e-007    -6.992    -6.991     0.001
   BaHCO3+               2.026e-008  1.841e-008    -7.693    -7.735    -0.041
   NaCO3-                7.863e-009  7.147e-009    -8.104    -8.146    -0.041
   BaCO3                 3.636e-010  3.643e-010    -9.439    -9.438     0.001
Ca              2.606e-003
   Ca+2                  2.474e-003  1.708e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.266e-004  1.151e-004    -3.897    -3.939    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.613e-008  1.616e-008    -7.792    -7.792     0.001
   CaOH+                 2.440e-009  2.218e-009    -8.613    -8.654    -0.041



   CaHSO4+               1.331e-014  1.209e-014   -13.876   -13.917    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.434e-009  7.666e-009    -8.074    -8.115    -0.041
   FeCl+                 2.489e-009  2.262e-009    -8.604    -8.645    -0.041
   MnCl2                 2.992e-013  2.998e-013   -12.524   -12.523     0.001
   MnCl3-                8.140e-018  7.399e-018   -17.089   -17.131    -0.041
   FeCl+2                8.270e-025  5.644e-025   -24.083   -24.248    -0.166
   FeCl2+                2.485e-028  2.259e-028   -27.605   -27.646    -0.041
   FeCl3                 2.020e-033  2.024e-033   -32.695   -32.694     0.001
Fe(2)           8.338e-005
   Fe(HS)2               4.476e-005  4.484e-005    -4.349    -4.348     0.001
   Fe+2                  2.680e-005  1.829e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.063e-005  9.665e-006    -4.973    -5.015    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.818e-007  2.561e-007    -6.550    -6.592    -0.041
   FeOH+                 4.980e-008  4.527e-008    -7.303    -7.344    -0.041
   FeCl+                 2.489e-009  2.262e-009    -8.604    -8.645    -0.041
   FeSO4                 1.540e-010  1.543e-010    -9.813    -9.812     0.001
   Fe(OH)2               3.009e-012  3.015e-012   -11.522   -11.521     0.001
   Fe(OH)3-              9.645e-016  8.767e-016   -15.016   -15.057    -0.041
   FeHSO4+               1.425e-016  1.295e-016   -15.846   -15.888    -0.041
Fe(3)           5.776e-014
   Fe(OH)2+              3.005e-014  2.731e-014   -13.522   -13.564    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.162e-016  1.965e-016   -15.665   -15.707    -0.041
   FeOH+2                1.544e-017  1.054e-017   -16.811   -16.977    -0.166
   Fe+3                  4.927e-022  2.086e-022   -21.307   -21.681    -0.373
   FeCl+2                8.270e-025  5.644e-025   -24.083   -24.248    -0.166
   FeSO4+                1.193e-025  1.085e-025   -24.923   -24.965    -0.041
   FeCl2+                2.485e-028  2.259e-028   -27.605   -27.646    -0.041
   Fe(SO4)2-             1.238e-031  1.125e-031   -30.907   -30.949    -0.041
   FeHSO4+2              5.436e-032  3.710e-032   -31.265   -31.431    -0.166
   Fe2(OH)2+4            1.378e-032  2.990e-033   -31.861   -32.524    -0.664
   FeCl3                 2.020e-033  2.024e-033   -32.695   -32.694     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.731   -43.768    -1.037
H(0)            1.617e-009
   H2                    8.087e-010  8.103e-010    -9.092    -9.091     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.297e-012  5.724e-012   -11.201   -11.242    -0.041
Mg              8.324e-005
   Mg+2                  7.938e-005  5.511e-005    -4.100    -4.259    -0.159
   MgHCO3+               3.748e-006  3.407e-006    -5.426    -5.468    -0.041
   MgCO3                 1.018e-007  1.020e-007    -6.992    -6.991     0.001
   MgOH+                 1.723e-009  1.566e-009    -8.764    -8.805    -0.041
   MgSO4                 6.114e-010  6.126e-010    -9.214    -9.213     0.001
Mn(2)           4.490e-005
   Mn+2                  3.077e-005  2.100e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.088e-005  9.890e-006    -4.963    -5.005    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.434e-009  7.666e-009    -8.074    -8.115    -0.041
   MnOH+                 4.648e-009  4.225e-009    -8.333    -8.374    -0.041
   MnSO4                 1.768e-010  1.771e-010    -9.753    -9.752     0.001
   MnCl2                 2.992e-013  2.998e-013   -12.524   -12.523     0.001
   MnCl3-                8.140e-018  7.399e-018   -17.089   -17.131    -0.041
   Mn(OH)3-              1.755e-019  1.595e-019   -18.756   -18.797    -0.041
Mn(3)           1.831e-034
   Mn+3                  1.831e-034  7.750e-035   -33.737   -34.111    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.495   -83.661    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.926   -96.968    -0.041
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041
   NaHCO3                5.868e-007  5.879e-007    -6.232    -6.231     0.001
   NaCO3-                7.863e-009  7.147e-009    -8.104    -8.146    -0.041



   NaSO4-                5.174e-011  4.703e-011   -10.286   -10.328    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.198   -74.198     0.001
S(-2)           2.082e-004
   H2S                   5.847e-005  5.858e-005    -4.233    -4.232     0.001
   HS-                   5.770e-005  5.245e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.476e-005  4.484e-005    -4.349    -4.348     0.001
   Fe(HS)3-              2.818e-007  2.561e-007    -6.550    -6.592    -0.041
   S5-2                  1.431e-007  1.043e-007    -6.844    -6.982    -0.137
   S4-2                  8.470e-008  6.086e-008    -7.072    -7.216    -0.144
   S6-2                  7.307e-008  5.400e-008    -7.136    -7.268    -0.131
   AsS(OH)(HS)-          7.021e-008  6.381e-008    -7.154    -7.195    -0.041
   S-2                   7.265e-011  4.959e-011   -10.139   -10.305    -0.166
   S3-2                  3.033e-011  2.145e-011   -10.518   -10.669    -0.150
   S2-2                  1.744e-012  1.217e-012   -11.758   -11.915    -0.156
   As3S4(HS)2-           7.400e-018  6.726e-018   -17.131   -17.172    -0.041
S(6)            8.610e-008
   SO4-2                 6.896e-008  4.742e-008    -7.161    -7.324    -0.163
   CaSO4                 1.613e-008  1.616e-008    -7.792    -7.792     0.001
   MgSO4                 6.114e-010  6.126e-010    -9.214    -9.213     0.001
   MnSO4                 1.768e-010  1.771e-010    -9.753    -9.752     0.001
   FeSO4                 1.540e-010  1.543e-010    -9.813    -9.812     0.001
   NaSO4-                5.174e-011  4.703e-011   -10.286   -10.328    -0.041
   BaSO4                 8.625e-012  8.642e-012   -11.064   -11.063     0.001
   KSO4-                 6.297e-012  5.724e-012   -11.201   -11.242    -0.041
   HSO4-                 6.480e-013  5.890e-013   -12.188   -12.230    -0.041
   CaHSO4+               1.331e-014  1.209e-014   -13.876   -13.917    -0.041
   FeHSO4+               1.425e-016  1.295e-016   -15.846   -15.888    -0.041
   FeSO4+                1.193e-025  1.085e-025   -24.923   -24.965    -0.041
   Fe(SO4)2-             1.238e-031  1.125e-031   -30.907   -30.949    -0.041
   FeHSO4+2              5.436e-032  3.710e-032   -31.265   -31.431    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.60  -46.38    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.16  -18.69  -12.53  As
Ba3(AsO4)2      -16.44  -66.55  -50.11  Ba3(AsO4)2
Barite           -3.79  -13.76   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl



Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.66  -43.49   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.88  -43.09   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.75  -42.03   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.83  -45.22   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.48  -90.19   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.67  -12.00    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.98  -23.92  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.05  -45.30  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.55  -14.73   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 75.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.500e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.452e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  2.551e-004 -1.865e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.782e-003  1.782e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.915e-006  Surface charge, eq

Hfo_s         
 1.275e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      8.310e-008       0.652  8.310e-008      -7.080
Hfo_sOMn+        3.416e-008       0.268  3.416e-008      -7.466
Hfo_sOFe+        8.386e-009       0.066  8.386e-009      -8.076
Hfo_sOH2+        1.298e-009       0.010  1.298e-009      -8.887
Hfo_sOH          5.216e-010       0.004  5.216e-010      -9.283
Hfo_sOHBa+2      5.470e-011       0.000  5.470e-011     -10.262
Hfo_sO-          4.803e-012       0.000  4.803e-012     -11.319

Hfo           
 3.915e-006  Surface charge, eq

Hfo_w         
 5.101e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        3.401e-006       0.667  3.401e-006      -5.468
Hfo_wOH          1.367e-006       0.268  1.367e-006      -5.864
Hfo_wOFe+        2.051e-007       0.040  2.051e-007      -6.688
Hfo_wOMn+        7.111e-008       0.014  7.111e-008      -7.148
Hfo_wOCa+        2.583e-008       0.005  2.583e-008      -7.588
Hfo_wOMg+        1.483e-008       0.003  1.483e-008      -7.829
Hfo_wO-          1.258e-008       0.002  1.258e-008      -7.900
Hfo_wOFeOH       4.325e-009       0.001  4.325e-009      -8.364
Hfo_wH2AsO3      5.849e-011       0.000  5.849e-011     -10.233
Hfo_wSO4-        4.918e-013       0.000  4.918e-013     -12.308
Hfo_wOHSO4-2     3.943e-013       0.000  3.943e-013     -12.404
Hfo_wOBa+        2.458e-013       0.000  2.458e-013     -12.609
Hfo_wOHAsO4-3    1.256e-019       0.000  1.256e-019     -18.901
Hfo_wHAsO4-      1.741e-020       0.000  1.741e-020     -19.759
Hfo_wH2AsO4      1.402e-021       0.000  1.402e-021     -20.853

Mno           
-1.171e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.369e-028       0.000  1.369e-028     -27.863
Mno_O3Ca         8.497e-030       0.000  8.497e-030     -29.071
Mno_O3-2         6.899e-030       0.000  6.899e-030     -29.161
Mno_O3HMn+       2.400e-030       0.000  2.400e-030     -29.620
Mno_O3H-         3.031e-031       0.000  3.031e-031     -30.518
Mno_O3Na-        1.447e-031       0.000  1.447e-031     -30.839
Mno_O3HCa+       1.299e-031       0.000  1.299e-031     -30.886
Mno_O3Mg         1.043e-031       0.000  1.043e-031     -30.982
Mno_O3Ba         3.805e-032       0.000  3.805e-032     -31.420
Mno_O3HMg+       1.080e-033       0.000  1.080e-033     -32.966



Mno_O3HBa+       1.041e-033       0.000  1.041e-033     -32.983
Mno_O3HNa        5.933e-034       0.000  5.933e-034     -33.227
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.828e-041       0.000  8.828e-041     -40.054
Mno_O3H3Cl       2.179e-043       0.000  2.178e-043     -42.662

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.040e-008  7.040e-008
Ba               5.534e-007  5.534e-007
C                1.394e-002  1.394e-002
Ca               2.605e-003  2.605e-003
Cl               9.873e-005  9.873e-005
Fe               8.336e-005  8.336e-005
K                1.893e-005  1.893e-005
Mg               8.324e-005  8.324e-005
Mn               4.487e-005  4.487e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.894      Charge balance
                                       pe  =  -3.924      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.394e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.117e-003
                       Total CO2 (mol/kg)  =  7.468e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.459e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.99
                               Iterations  =  38
                                  Total H  = 1.110448e+002
                                  Total O  = 5.552721e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.389e-007  1.276e-007    -6.857    -6.894    -0.037
   OH-                   8.629e-008  7.843e-008    -7.064    -7.106    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.040e-008
   AsS(OH)(HS)-          7.023e-008  6.384e-008    -7.153    -7.195    -0.041
   H3AsO3                1.661e-010  1.664e-010    -9.780    -9.779     0.001
   H2AsO3-               1.016e-012  9.234e-013   -11.993   -12.035    -0.041
   H4AsO3+               1.158e-017  1.052e-017   -16.936   -16.978    -0.041
   As3S4(HS)2-           7.393e-018  6.719e-018   -17.131   -17.173    -0.041
   HAsO3-2               2.115e-020  1.444e-020   -19.675   -19.840    -0.166
   AsO3-3                5.332e-029  2.258e-029   -28.273   -28.646    -0.373
As(5)           4.814e-019
   H2AsO4-               2.795e-019  2.541e-019   -18.554   -18.595    -0.041
   HAsO4-2               2.018e-019  1.378e-019   -18.695   -18.861    -0.166
   H3AsO4                6.457e-024  6.469e-024   -23.190   -23.189     0.001
   AsO4-3                5.708e-024  2.417e-024   -23.244   -23.617    -0.373
Ba              5.534e-007
   Ba+2                  5.328e-007  3.637e-007    -6.273    -6.439    -0.166
   BaHCO3+               2.025e-008  1.840e-008    -7.694    -7.735    -0.041
   BaCO3                 3.638e-010  3.645e-010    -9.439    -9.438     0.001
   BaSO4                 8.510e-012  8.526e-012   -11.070   -11.069     0.001
   BaOH+                 1.062e-013  9.654e-014   -12.974   -13.015    -0.041
C(-4)           6.475e-003
   CH4                   6.475e-003  6.488e-003    -2.189    -2.188     0.001



C(4)            7.468e-003
   HCO3-                 5.791e-003  5.280e-003    -2.237    -2.277    -0.040
   CO2                   1.512e-003  1.515e-003    -2.820    -2.820     0.001
   CaHCO3+               1.265e-004  1.150e-004    -3.898    -3.939    -0.041
   MnHCO3+               1.087e-005  9.879e-006    -4.964    -5.005    -0.041
   FeHCO3+               1.062e-005  9.654e-006    -4.974    -5.015    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.746e-006  3.405e-006    -5.426    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.808e-006  1.940e-006    -5.552    -5.712    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.864e-007  5.875e-007    -6.232    -6.231     0.001
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   BaHCO3+               2.025e-008  1.840e-008    -7.694    -7.735    -0.041
   NaCO3-                7.866e-009  7.150e-009    -8.104    -8.146    -0.041
   BaCO3                 3.638e-010  3.645e-010    -9.439    -9.438     0.001
Ca              2.605e-003
   Ca+2                  2.473e-003  1.707e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.265e-004  1.150e-004    -3.898    -3.939    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.590e-008  1.593e-008    -7.798    -7.798     0.001
   CaOH+                 2.442e-009  2.220e-009    -8.612    -8.654    -0.041
   CaHSO4+               1.311e-014  1.191e-014   -13.883   -13.924    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.431e-009  7.663e-009    -8.074    -8.116    -0.041
   FeCl+                 2.488e-009  2.262e-009    -8.604    -8.646    -0.041
   MnCl2                 2.991e-013  2.997e-013   -12.524   -12.523     0.001
   MnCl3-                8.137e-018  7.396e-018   -17.090   -17.131    -0.041
   FeCl+2                8.241e-025  5.625e-025   -24.084   -24.250    -0.166
   FeCl2+                2.477e-028  2.251e-028   -27.606   -27.648    -0.041
   FeCl3                 2.013e-033  2.017e-033   -32.696   -32.695     0.001
Fe(2)           8.336e-005
   Fe(HS)2               4.477e-005  4.486e-005    -4.349    -4.348     0.001
   Fe+2                  2.679e-005  1.829e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.062e-005  9.654e-006    -4.974    -5.015    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.819e-007  2.563e-007    -6.550    -6.591    -0.041
   FeOH+                 4.984e-008  4.530e-008    -7.302    -7.344    -0.041
   FeCl+                 2.488e-009  2.262e-009    -8.604    -8.646    -0.041
   FeSO4                 1.518e-010  1.521e-010    -9.819    -9.818     0.001
   Fe(OH)2               3.015e-012  3.021e-012   -11.521   -11.520     0.001
   Fe(OH)3-              9.674e-016  8.793e-016   -15.014   -15.056    -0.041
   FeHSO4+               1.404e-016  1.276e-016   -15.853   -15.894    -0.041
Fe(3)           5.773e-014
   Fe(OH)2+              3.001e-014  2.728e-014   -13.523   -13.564    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.164e-016  1.967e-016   -15.665   -15.706    -0.041
   FeOH+2                1.541e-017  1.052e-017   -16.812   -16.978    -0.166
   Fe+3                  4.909e-022  2.079e-022   -21.309   -21.682    -0.373
   FeCl+2                8.241e-025  5.625e-025   -24.084   -24.250    -0.166
   FeSO4+                1.173e-025  1.066e-025   -24.931   -24.972    -0.041
   FeCl2+                2.477e-028  2.251e-028   -27.606   -27.648    -0.041
   Fe(SO4)2-             1.201e-031  1.091e-031   -30.921   -30.962    -0.041
   FeHSO4+2              5.338e-032  3.644e-032   -31.273   -31.438    -0.166
   Fe2(OH)2+4            1.371e-032  2.976e-033   -31.863   -32.526    -0.663
   FeCl3                 2.013e-033  2.017e-033   -32.696   -32.695     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.734   -43.770    -1.037
H(0)            1.624e-009
   H2                    8.118e-010  8.133e-010    -9.091    -9.090     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.212e-012  5.646e-012   -11.207   -11.248    -0.041
Mg              8.324e-005
   Mg+2                  7.939e-005  5.512e-005    -4.100    -4.259    -0.158
   MgHCO3+               3.746e-006  3.405e-006    -5.426    -5.468    -0.041
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001



   MgOH+                 1.725e-009  1.568e-009    -8.763    -8.805    -0.041
   MgSO4                 6.033e-010  6.045e-010    -9.219    -9.219     0.001
Mn(2)           4.487e-005
   Mn+2                  3.076e-005  2.099e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.087e-005  9.879e-006    -4.964    -5.005    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.431e-009  7.663e-009    -8.074    -8.116    -0.041
   MnOH+                 4.651e-009  4.228e-009    -8.332    -8.374    -0.041
   MnSO4                 1.743e-010  1.747e-010    -9.759    -9.758     0.001
   MnCl2                 2.991e-013  2.997e-013   -12.524   -12.523     0.001
   MnCl3-                8.137e-018  7.396e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.760e-019  1.600e-019   -18.754   -18.796    -0.041
Mn(3)           1.824e-034
   Mn+3                  1.824e-034  7.724e-035   -33.739   -34.112    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.497   -83.662    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.929   -96.971    -0.041
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041
   NaHCO3                5.864e-007  5.875e-007    -6.232    -6.231     0.001
   NaCO3-                7.866e-009  7.150e-009    -8.104    -8.146    -0.041
   NaSO4-                5.104e-011  4.640e-011   -10.292   -10.334    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.202   -74.201     0.001
S(-2)           2.082e-004
   H2S                   5.842e-005  5.853e-005    -4.233    -4.233     0.001
   HS-                   5.772e-005  5.246e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.477e-005  4.486e-005    -4.349    -4.348     0.001
   Fe(HS)3-              2.819e-007  2.563e-007    -6.550    -6.591    -0.041
   S5-2                  1.433e-007  1.045e-007    -6.844    -6.981    -0.137
   S4-2                  8.482e-008  6.095e-008    -7.072    -7.215    -0.143
   S6-2                  7.317e-008  5.408e-008    -7.136    -7.267    -0.131
   AsS(OH)(HS)-          7.023e-008  6.384e-008    -7.153    -7.195    -0.041
   S-2                   7.275e-011  4.966e-011   -10.138   -10.304    -0.166
   S3-2                  3.037e-011  2.148e-011   -10.518   -10.668    -0.150
   S2-2                  1.746e-012  1.219e-012   -11.758   -11.914    -0.156
   As3S4(HS)2-           7.393e-018  6.719e-018   -17.131   -17.173    -0.041
S(6)            8.492e-008
   SO4-2                 6.802e-008  4.678e-008    -7.167    -7.330    -0.163
   CaSO4                 1.590e-008  1.593e-008    -7.798    -7.798     0.001
   MgSO4                 6.033e-010  6.045e-010    -9.219    -9.219     0.001
   MnSO4                 1.743e-010  1.747e-010    -9.759    -9.758     0.001
   FeSO4                 1.518e-010  1.521e-010    -9.819    -9.818     0.001
   NaSO4-                5.104e-011  4.640e-011   -10.292   -10.334    -0.041
   BaSO4                 8.510e-012  8.526e-012   -11.070   -11.069     0.001
   KSO4-                 6.212e-012  5.646e-012   -11.207   -11.248    -0.041
   HSO4-                 6.385e-013  5.804e-013   -12.195   -12.236    -0.041
   CaHSO4+               1.311e-014  1.191e-014   -13.883   -13.924    -0.041
   FeHSO4+               1.404e-016  1.276e-016   -15.853   -15.894    -0.041
   FeSO4+                1.173e-025  1.066e-025   -24.931   -24.972    -0.041
   Fe(SO4)2-             1.201e-031  1.091e-031   -30.921   -30.962    -0.041
   FeHSO4+2              5.338e-032  3.644e-032   -31.273   -31.438    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.61  -46.38    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.16  -18.69  -12.53  As
Ba3(AsO4)2      -16.44  -66.55  -50.11  Ba3(AsO4)2
Barite           -3.80  -13.77   -9.97  BaSO4



Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.45  -11.59   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.67  -43.50   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.90  -43.11   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.77  -42.05   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.85  -45.24   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.50  -90.21   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.98  -23.92  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.05  -45.30  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.56  -14.74   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 76.

Using solution 1.  River Water 



Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.520e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.450e-003
Goethite            -0.00   -1.00   -1.00   2.120e-003  1.341e-004 -1.986e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.294e-003  2.294e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.903e-003  1.903e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.058e-006  Surface charge, eq

Hfo_s         
 6.705e-008  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      4.368e-008       0.651  4.368e-008      -7.360
Hfo_sOMn+        1.798e-008       0.268  1.798e-008      -7.745
Hfo_sOFe+        4.413e-009       0.066  4.413e-009      -8.355
Hfo_sOH2+        6.816e-010       0.010  6.816e-010      -9.166
Hfo_sOH          2.743e-010       0.004  2.743e-010      -9.562
Hfo_sOHBa+2      2.877e-011       0.000  2.877e-011     -10.541
Hfo_sO-          2.528e-012       0.000  2.528e-012     -11.597

Hfo           
 2.058e-006  Surface charge, eq

Hfo_w         
 2.682e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.787e-006       0.666  1.787e-006      -5.748
Hfo_wOH          7.191e-007       0.268  7.191e-007      -6.143
Hfo_wOFe+        1.080e-007       0.040  1.080e-007      -6.967
Hfo_wOMn+        3.744e-008       0.014  3.744e-008      -7.427
Hfo_wOCa+        1.360e-008       0.005  1.360e-008      -7.866
Hfo_wOMg+        7.813e-009       0.003  7.813e-009      -8.107
Hfo_wO-          6.629e-009       0.002  6.629e-009      -8.179
Hfo_wOFeOH       2.280e-009       0.001  2.280e-009      -8.642
Hfo_wH2AsO3      3.080e-011       0.000  3.080e-011     -10.511
Hfo_wSO4-        2.550e-013       0.000  2.550e-013     -12.593
Hfo_wOHSO4-2     2.047e-013       0.000  2.047e-013     -12.689



Hfo_wOBa+        1.295e-013       0.000  1.295e-013     -12.888
Hfo_wOHAsO4-3    6.612e-020       0.000  6.612e-020     -19.180
Hfo_wHAsO4-      9.145e-021       0.000  9.145e-021     -20.039
Hfo_wH2AsO4      7.355e-022       0.000  7.354e-022     -21.133

Mno           
-3.149e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.678e-030       0.000  3.678e-030     -29.434
Mno_O3Ca         2.282e-031       0.000  2.282e-031     -30.642
Mno_O3-2         1.854e-031       0.000  1.854e-031     -30.732
Mno_O3HMn+       6.439e-032       0.000  6.439e-032     -31.191
Mno_O3H-         8.135e-033       0.000  8.135e-033     -32.090
Mno_O3Na-        3.889e-033       0.000  3.889e-033     -32.410
Mno_O3HCa+       3.486e-033       0.000  3.486e-033     -32.458
Mno_O3Mg         2.804e-033       0.000  2.804e-033     -32.552
Mno_O3Ba         1.023e-033       0.000  1.023e-033     -32.990
Mno_O3HMg+       2.900e-035       0.000  2.900e-035     -34.538
Mno_O3HBa+       2.793e-035       0.000  2.793e-035     -34.554
Mno_O3HNa        1.592e-035       0.000  1.592e-035     -34.798
Mno_O3H2         2.681e-037       0.000  2.681e-037     -36.572
Mno_O3H3+        2.364e-042       0.000  2.364e-042     -41.626
Mno_O3H3Cl       5.834e-045       0.000  5.834e-045     -44.234

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.043e-008  7.043e-008
Ba               5.534e-007  5.534e-007
C                1.402e-002  1.402e-002
Ca               2.603e-003  2.603e-003
Cl               9.873e-005  9.873e-005
Fe               8.335e-005  8.335e-005
K                1.893e-005  1.893e-005
Mg               8.325e-005  8.325e-005
Mn               4.484e-005  4.484e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.895      Charge balance
                                       pe  =  -3.926      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.390e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.113e-003
                       Total CO2 (mol/kg)  =  7.461e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.440e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.98
                               Iterations  =  41
                                  Total H  = 1.110453e+002
                                  Total O  = 5.552729e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.387e-007  1.275e-007    -6.858    -6.895    -0.037
   OH-                   8.638e-008  7.852e-008    -7.064    -7.105    -0.041



   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.043e-008
   AsS(OH)(HS)-          7.026e-008  6.386e-008    -7.153    -7.195    -0.041
   H3AsO3                1.663e-010  1.666e-010    -9.779    -9.778     0.001
   H2AsO3-               1.018e-012  9.252e-013   -11.992   -12.034    -0.041
   H4AsO3+               1.157e-017  1.052e-017   -16.937   -16.978    -0.041
   As3S4(HS)2-           7.385e-018  6.713e-018   -17.132   -17.173    -0.041
   HAsO3-2               2.122e-020  1.448e-020   -19.673   -19.839    -0.166
   AsO3-3                5.353e-029  2.267e-029   -28.271   -28.644    -0.373
As(5)           4.808e-019
   H2AsO4-               2.791e-019  2.537e-019   -18.554   -18.596    -0.041
   HAsO4-2               2.017e-019  1.377e-019   -18.695   -18.861    -0.166
   H3AsO4                6.438e-024  6.451e-024   -23.191   -23.190     0.001
   AsO4-3                5.709e-024  2.418e-024   -23.243   -23.616    -0.373
Ba              5.534e-007
   Ba+2                  5.328e-007  3.637e-007    -6.273    -6.439    -0.166
   BaHCO3+               2.024e-008  1.839e-008    -7.694    -7.735    -0.041
   BaCO3                 3.640e-010  3.647e-010    -9.439    -9.438     0.001
   BaSO4                 8.398e-012  8.414e-012   -11.076   -11.075     0.001
   BaOH+                 1.063e-013  9.666e-014   -12.973   -13.015    -0.041
C(-4)           6.560e-003
   CH4                   6.560e-003  6.573e-003    -2.183    -2.182     0.001
C(4)            7.461e-003
   HCO3-                 5.787e-003  5.276e-003    -2.238    -2.278    -0.040
   CO2                   1.509e-003  1.512e-003    -2.821    -2.820     0.001
   CaHCO3+               1.263e-004  1.148e-004    -3.898    -3.940    -0.041
   MnHCO3+               1.086e-005  9.868e-006    -4.964    -5.006    -0.041
   FeHCO3+               1.061e-005  9.643e-006    -4.974    -5.016    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.744e-006  3.403e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.809e-006  1.941e-006    -5.551    -5.712    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.860e-007  5.871e-007    -6.232    -6.231     0.001
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   BaHCO3+               2.024e-008  1.839e-008    -7.694    -7.735    -0.041
   NaCO3-                7.869e-009  7.153e-009    -8.104    -8.146    -0.041
   BaCO3                 3.640e-010  3.647e-010    -9.439    -9.438     0.001
Ca              2.603e-003
   Ca+2                  2.471e-003  1.707e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.263e-004  1.148e-004    -3.898    -3.940    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.569e-008  1.572e-008    -7.804    -7.804     0.001
   CaOH+                 2.444e-009  2.221e-009    -8.612    -8.653    -0.041
   CaHSO4+               1.291e-014  1.174e-014   -13.889   -13.931    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.428e-009  7.660e-009    -8.074    -8.116    -0.041
   FeCl+                 2.487e-009  2.261e-009    -8.604    -8.646    -0.041
   MnCl2                 2.990e-013  2.996e-013   -12.524   -12.523     0.001
   MnCl3-                8.134e-018  7.394e-018   -17.090   -17.131    -0.041
   FeCl+2                8.213e-025  5.606e-025   -24.086   -24.251    -0.166
   FeCl2+                2.469e-028  2.244e-028   -27.608   -27.649    -0.041
   FeCl3                 2.007e-033  2.010e-033   -32.698   -32.697     0.001
Fe(2)           8.335e-005
   Fe(HS)2               4.478e-005  4.487e-005    -4.349    -4.348     0.001
   Fe+2                  2.678e-005  1.828e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.061e-005  9.643e-006    -4.974    -5.016    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.821e-007  2.564e-007    -6.550    -6.591    -0.041
   FeOH+                 4.988e-008  4.534e-008    -7.302    -7.344    -0.041
   FeCl+                 2.487e-009  2.261e-009    -8.604    -8.646    -0.041
   FeSO4                 1.497e-010  1.500e-010    -9.825    -9.824     0.001
   Fe(OH)2               3.021e-012  3.027e-012   -11.520   -11.519     0.001
   Fe(OH)3-              9.703e-016  8.820e-016   -15.013   -15.055    -0.041
   FeHSO4+               1.383e-016  1.257e-016   -15.859   -15.901    -0.041
Fe(3)           5.769e-014



   Fe(OH)2+              2.998e-014  2.725e-014   -13.523   -13.565    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.167e-016  1.970e-016   -15.664   -15.706    -0.041
   FeOH+2                1.537e-017  1.049e-017   -16.813   -16.979    -0.166
   Fe+3                  4.892e-022  2.072e-022   -21.311   -21.684    -0.373
   FeCl+2                8.213e-025  5.606e-025   -24.086   -24.251    -0.166
   FeSO4+                1.154e-025  1.049e-025   -24.938   -24.979    -0.041
   FeCl2+                2.469e-028  2.244e-028   -27.608   -27.649    -0.041
   Fe(SO4)2-             1.165e-031  1.059e-031   -30.934   -30.975    -0.041
   FeHSO4+2              5.243e-032  3.579e-032   -31.280   -31.446    -0.166
   Fe2(OH)2+4            1.365e-032  2.963e-033   -31.865   -32.528    -0.663
   FeCl3                 2.007e-033  2.010e-033   -32.698   -32.697     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.737   -43.773    -1.036
H(0)            1.630e-009
   H2                    8.148e-010  8.164e-010    -9.089    -9.088     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.129e-012  5.571e-012   -11.213   -11.254    -0.041
Mg              8.325e-005
   Mg+2                  7.940e-005  5.513e-005    -4.100    -4.259    -0.158
   MgHCO3+               3.744e-006  3.403e-006    -5.427    -5.468    -0.041
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   MgOH+                 1.727e-009  1.570e-009    -8.763    -8.804    -0.041
   MgSO4                 5.954e-010  5.965e-010    -9.225    -9.224     0.001
Mn(2)           4.484e-005
   Mn+2                  3.074e-005  2.099e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.086e-005  9.868e-006    -4.964    -5.006    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.428e-009  7.660e-009    -8.074    -8.116    -0.041
   MnOH+                 4.655e-009  4.231e-009    -8.332    -8.374    -0.041
   MnSO4                 1.719e-010  1.723e-010    -9.765    -9.764     0.001
   MnCl2                 2.990e-013  2.996e-013   -12.524   -12.523     0.001
   MnCl3-                8.134e-018  7.394e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.766e-019  1.605e-019   -18.753   -18.795    -0.041
Mn(3)           1.817e-034
   Mn+3                  1.817e-034  7.698e-035   -33.741   -34.114    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.498   -83.664    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.932   -96.973    -0.041
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041
   NaHCO3                5.860e-007  5.871e-007    -6.232    -6.231     0.001
   NaCO3-                7.869e-009  7.153e-009    -8.104    -8.146    -0.041
   NaSO4-                5.036e-011  4.578e-011   -10.298   -10.339    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.205   -74.204     0.001
S(-2)           2.082e-004
   H2S                   5.837e-005  5.849e-005    -4.234    -4.233     0.001
   HS-                   5.774e-005  5.248e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.478e-005  4.487e-005    -4.349    -4.348     0.001
   Fe(HS)3-              2.821e-007  2.564e-007    -6.550    -6.591    -0.041
   S5-2                  1.435e-007  1.046e-007    -6.843    -6.980    -0.137
   S4-2                  8.494e-008  6.104e-008    -7.071    -7.214    -0.143
   S6-2                  7.327e-008  5.415e-008    -7.135    -7.266    -0.131
   AsS(OH)(HS)-          7.026e-008  6.386e-008    -7.153    -7.195    -0.041
   S-2                   7.285e-011  4.973e-011   -10.138   -10.303    -0.166
   S3-2                  3.041e-011  2.151e-011   -10.517   -10.667    -0.150
   S2-2                  1.749e-012  1.221e-012   -11.757   -11.913    -0.156
   As3S4(HS)2-           7.385e-018  6.713e-018   -17.132   -17.173    -0.041
S(6)            8.378e-008
   SO4-2                 6.711e-008  4.616e-008    -7.173    -7.336    -0.163
   CaSO4                 1.569e-008  1.572e-008    -7.804    -7.804     0.001
   MgSO4                 5.954e-010  5.965e-010    -9.225    -9.224     0.001
   MnSO4                 1.719e-010  1.723e-010    -9.765    -9.764     0.001
   FeSO4                 1.497e-010  1.500e-010    -9.825    -9.824     0.001
   NaSO4-                5.036e-011  4.578e-011   -10.298   -10.339    -0.041



   BaSO4                 8.398e-012  8.414e-012   -11.076   -11.075     0.001
   KSO4-                 6.129e-012  5.571e-012   -11.213   -11.254    -0.041
   HSO4-                 6.293e-013  5.720e-013   -12.201   -12.243    -0.041
   CaHSO4+               1.291e-014  1.174e-014   -13.889   -13.931    -0.041
   FeHSO4+               1.383e-016  1.257e-016   -15.859   -15.901    -0.041
   FeSO4+                1.154e-025  1.049e-025   -24.938   -24.979    -0.041
   Fe(SO4)2-             1.165e-031  1.059e-031   -30.934   -30.975    -0.041
   FeHSO4+2              5.243e-032  3.579e-032   -31.280   -31.446    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.61  -46.38    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.15  -18.69  -12.53  As
Ba3(AsO4)2      -16.44  -66.55  -50.11  Ba3(AsO4)2
Barite           -3.80  -13.77   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.68  -43.51   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.91  -43.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.78  -42.06   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.87  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.52  -90.23   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O



Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.98  -23.92  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.05  -45.30  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.56  -14.74   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 77.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.540e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.449e-003
Goethite             0.00   -1.00   -1.00   2.120e-003  1.324e-005 -2.107e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.294e-003  2.294e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.024e-003  2.024e-003
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.031e-007  Surface charge, eq

Hfo_s         
 6.618e-009  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      4.309e-009       0.651  4.309e-009      -8.366
Hfo_sOMn+        1.776e-009       0.268  1.776e-009      -8.751
Hfo_sOFe+        4.359e-010       0.066  4.359e-010      -9.361
Hfo_sOH2+        6.720e-011       0.010  6.720e-011     -10.173



Hfo_sOH          2.707e-011       0.004  2.707e-011     -10.568
Hfo_sOHBa+2      2.840e-012       0.000  2.840e-012     -11.547
Hfo_sO-          2.498e-013       0.000  2.498e-013     -12.602

Hfo           
 2.031e-007  Surface charge, eq

Hfo_w         
 2.647e-007  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.763e-007       0.666  1.763e-007      -6.754
Hfo_wOH          7.103e-008       0.268  7.103e-008      -7.149
Hfo_wOFe+        1.067e-008       0.040  1.067e-008      -7.972
Hfo_wOMn+        3.701e-009       0.014  3.701e-009      -8.432
Hfo_wOCa+        1.344e-009       0.005  1.344e-009      -8.872
Hfo_wOMg+        7.727e-010       0.003  7.727e-010      -9.112
Hfo_wO-          6.554e-010       0.002  6.554e-010      -9.183
Hfo_wOFeOH       2.256e-010       0.001  2.256e-010      -9.647
Hfo_wH2AsO3      3.045e-012       0.000  3.045e-012     -11.516
Hfo_wSO4-        2.483e-014       0.000  2.483e-014     -13.605
Hfo_wOHSO4-2     1.995e-014       0.000  1.995e-014     -13.700
Hfo_wOBa+        1.280e-014       0.000  1.280e-014     -13.893
Hfo_wOHAsO4-3    6.533e-021       0.000  6.533e-021     -20.185
Hfo_wHAsO4-      9.017e-022       0.000  9.017e-022     -21.045
Hfo_wH2AsO4      7.243e-023       0.000  7.243e-023     -22.140

Mno           
-3.157e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.685e-030       0.000  3.685e-030     -29.434
Mno_O3Ca         2.287e-031       0.000  2.287e-031     -30.641
Mno_O3-2         1.858e-031       0.000  1.858e-031     -30.731
Mno_O3HMn+       6.444e-032       0.000  6.444e-032     -31.191
Mno_O3H-         8.145e-033       0.000  8.145e-033     -32.089
Mno_O3Na-        3.898e-033       0.000  3.898e-033     -32.409
Mno_O3HCa+       3.489e-033       0.000  3.489e-033     -32.457
Mno_O3Mg         2.811e-033       0.000  2.811e-033     -32.551
Mno_O3Ba         1.025e-033       0.000  1.025e-033     -32.989
Mno_O3HMg+       2.904e-035       0.000  2.904e-035     -34.537
Mno_O3HBa+       2.797e-035       0.000  2.797e-035     -34.553
Mno_O3HNa        1.594e-035       0.000  1.594e-035     -34.797
Mno_O3H2         2.681e-037       0.000  2.681e-037     -36.572
Mno_O3H3+        2.362e-042       0.000  2.362e-042     -41.627
Mno_O3H3Cl       5.828e-045       0.000  5.828e-045     -44.234

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.534e-007  5.534e-007
C                1.410e-002  1.410e-002
Ca               2.602e-003  2.602e-003
Cl               9.873e-005  9.873e-005
Fe               8.334e-005  8.334e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               4.482e-005  4.482e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.895      Charge balance
                                       pe  =  -3.927      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.385e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.108e-003
                       Total CO2 (mol/kg)  =  7.453e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.422e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.96
                               Iterations  =  41
                                  Total H  = 1.110458e+002
                                  Total O  = 5.552736e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.385e-007  1.273e-007    -6.858    -6.895    -0.037
   OH-                   8.648e-008  7.861e-008    -7.063    -7.105    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.029e-008  6.389e-008    -7.153    -7.195    -0.041
   H3AsO3                1.664e-010  1.667e-010    -9.779    -9.778     0.001
   H2AsO3-               1.020e-012  9.271e-013   -11.991   -12.033    -0.041
   H4AsO3+               1.157e-017  1.052e-017   -16.937   -16.978    -0.041
   As3S4(HS)2-           7.378e-018  6.706e-018   -17.132   -17.174    -0.041
   HAsO3-2               2.128e-020  1.453e-020   -19.672   -19.838    -0.166
   AsO3-3                5.374e-029  2.277e-029   -28.270   -28.643    -0.373
As(5)           4.801e-019
   H2AsO4-               2.786e-019  2.532e-019   -18.555   -18.597    -0.041
   HAsO4-2               2.016e-019  1.376e-019   -18.696   -18.861    -0.166
   H3AsO4                6.420e-024  6.433e-024   -23.192   -23.192     0.001
   AsO4-3                5.711e-024  2.419e-024   -23.243   -23.616    -0.373
Ba              5.534e-007
   Ba+2                  5.328e-007  3.638e-007    -6.273    -6.439    -0.166
   BaHCO3+               2.022e-008  1.838e-008    -7.694    -7.736    -0.041
   BaCO3                 3.642e-010  3.649e-010    -9.439    -9.438     0.001
   BaSO4                 8.288e-012  8.304e-012   -11.082   -11.081     0.001
   BaOH+                 1.065e-013  9.679e-014   -12.973   -13.014    -0.041
C(-4)           6.645e-003
   CH4                   6.645e-003  6.658e-003    -2.178    -2.177     0.001
C(4)            7.453e-003
   HCO3-                 5.782e-003  5.272e-003    -2.238    -2.278    -0.040
   CO2                   1.507e-003  1.510e-003    -2.822    -2.821     0.001
   CaHCO3+               1.262e-004  1.147e-004    -3.899    -3.940    -0.041
   MnHCO3+               1.084e-005  9.857e-006    -4.965    -5.006    -0.041
   FeHCO3+               1.060e-005  9.633e-006    -4.975    -5.016    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.742e-006  3.401e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.810e-006  1.942e-006    -5.551    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.855e-007  5.867e-007    -6.232    -6.232     0.001
   MgCO3                 1.020e-007  1.022e-007    -6.991    -6.991     0.001
   BaHCO3+               2.022e-008  1.838e-008    -7.694    -7.736    -0.041
   NaCO3-                7.872e-009  7.156e-009    -8.104    -8.145    -0.041
   BaCO3                 3.642e-010  3.649e-010    -9.439    -9.438     0.001
Ca              2.602e-003
   Ca+2                  2.470e-003  1.706e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.262e-004  1.147e-004    -3.899    -3.940    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.547e-008  1.550e-008    -7.810    -7.810     0.001
   CaOH+                 2.446e-009  2.223e-009    -8.612    -8.653    -0.041
   CaHSO4+               1.272e-014  1.156e-014   -13.895   -13.937    -0.041



Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.424e-009  7.658e-009    -8.074    -8.116    -0.041
   FeCl+                 2.486e-009  2.260e-009    -8.604    -8.646    -0.041
   MnCl2                 2.989e-013  2.995e-013   -12.524   -12.524     0.001
   MnCl3-                8.132e-018  7.392e-018   -17.090   -17.131    -0.041
   FeCl+2                8.185e-025  5.588e-025   -24.087   -24.253    -0.166
   FeCl2+                2.460e-028  2.236e-028   -27.609   -27.650    -0.041
   FeCl3                 2.000e-033  2.004e-033   -32.699   -32.698     0.001
Fe(2)           8.334e-005
   Fe(HS)2               4.480e-005  4.488e-005    -4.349    -4.348     0.001
   Fe+2                  2.676e-005  1.827e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.060e-005  9.633e-006    -4.975    -5.016    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.823e-007  2.566e-007    -6.549    -6.591    -0.041
   FeOH+                 4.991e-008  4.537e-008    -7.302    -7.343    -0.041
   FeCl+                 2.486e-009  2.260e-009    -8.604    -8.646    -0.041
   FeSO4                 1.477e-010  1.480e-010    -9.831    -9.830     0.001
   Fe(OH)2               3.026e-012  3.032e-012   -11.519   -11.518     0.001
   Fe(OH)3-              9.731e-016  8.846e-016   -15.012   -15.053    -0.041
   FeHSO4+               1.363e-016  1.239e-016   -15.866   -15.907    -0.041
Fe(3)           5.766e-014
   Fe(OH)2+              2.995e-014  2.722e-014   -13.524   -13.565    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.169e-016  1.972e-016   -15.664   -15.705    -0.041
   FeOH+2                1.533e-017  1.047e-017   -16.814   -16.980    -0.166
   Fe+3                  4.874e-022  2.065e-022   -21.312   -21.685    -0.373
   FeCl+2                8.185e-025  5.588e-025   -24.087   -24.253    -0.166
   FeSO4+                1.135e-025  1.031e-025   -24.945   -24.987    -0.041
   FeCl2+                2.460e-028  2.236e-028   -27.609   -27.650    -0.041
   Fe(SO4)2-             1.131e-031  1.028e-031   -30.947   -30.988    -0.041
   FeHSO4+2              5.150e-032  3.516e-032   -31.288   -31.454    -0.166
   Fe2(OH)2+4            1.358e-032  2.950e-033   -31.867   -32.530    -0.663
   FeCl3                 2.000e-033  2.004e-033   -32.699   -32.698     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.739   -43.775    -1.036
H(0)            1.636e-009
   H2                    8.178e-010  8.194e-010    -9.087    -9.087     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.049e-012  5.498e-012   -11.218   -11.260    -0.041
Mg              8.326e-005
   Mg+2                  7.941e-005  5.514e-005    -4.100    -4.259    -0.158
   MgHCO3+               3.742e-006  3.401e-006    -5.427    -5.468    -0.041
   MgCO3                 1.020e-007  1.022e-007    -6.991    -6.991     0.001
   MgOH+                 1.729e-009  1.572e-009    -8.762    -8.804    -0.041
   MgSO4                 5.876e-010  5.888e-010    -9.231    -9.230     0.001
Mn(2)           4.482e-005
   Mn+2                  3.073e-005  2.098e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.084e-005  9.857e-006    -4.965    -5.006    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.424e-009  7.658e-009    -8.074    -8.116    -0.041
   MnOH+                 4.658e-009  4.234e-009    -8.332    -8.373    -0.041
   MnSO4                 1.696e-010  1.699e-010    -9.771    -9.770     0.001
   MnCl2                 2.989e-013  2.995e-013   -12.524   -12.524     0.001
   MnCl3-                8.132e-018  7.392e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.771e-019  1.610e-019   -18.752   -18.793    -0.041
Mn(3)           1.811e-034
   Mn+3                  1.811e-034  7.672e-035   -33.742   -34.115    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.499   -83.665    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.935   -96.976    -0.041
Na              2.181e-004
   Na+                   2.175e-004  1.979e-004    -3.663    -3.704    -0.041
   NaHCO3                5.855e-007  5.867e-007    -6.232    -6.232     0.001
   NaCO3-                7.872e-009  7.156e-009    -8.104    -8.145    -0.041
   NaSO4-                4.970e-011  4.518e-011   -10.304   -10.345    -0.041



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.208   -74.207     0.001
S(-2)           2.082e-004
   H2S                   5.833e-005  5.844e-005    -4.234    -4.233     0.001
   HS-                   5.776e-005  5.250e-005    -4.238    -4.280    -0.041
   Fe(HS)2               4.480e-005  4.488e-005    -4.349    -4.348     0.001
   Fe(HS)3-              2.823e-007  2.566e-007    -6.549    -6.591    -0.041
   S5-2                  1.437e-007  1.048e-007    -6.843    -6.980    -0.137
   S4-2                  8.505e-008  6.113e-008    -7.070    -7.214    -0.143
   S6-2                  7.338e-008  5.423e-008    -7.134    -7.266    -0.131
   AsS(OH)(HS)-          7.029e-008  6.389e-008    -7.153    -7.195    -0.041
   S-2                   7.295e-011  4.980e-011   -10.137   -10.303    -0.166
   S3-2                  3.045e-011  2.154e-011   -10.516   -10.667    -0.150
   S2-2                  1.751e-012  1.223e-012   -11.757   -11.913    -0.156
   As3S4(HS)2-           7.378e-018  6.706e-018   -17.132   -17.174    -0.041
S(6)            8.266e-008
   SO4-2                 6.622e-008  4.555e-008    -7.179    -7.342    -0.163
   CaSO4                 1.547e-008  1.550e-008    -7.810    -7.810     0.001
   MgSO4                 5.876e-010  5.888e-010    -9.231    -9.230     0.001
   MnSO4                 1.696e-010  1.699e-010    -9.771    -9.770     0.001
   FeSO4                 1.477e-010  1.480e-010    -9.831    -9.830     0.001
   NaSO4-                4.970e-011  4.518e-011   -10.304   -10.345    -0.041
   BaSO4                 8.288e-012  8.304e-012   -11.082   -11.081     0.001
   KSO4-                 6.049e-012  5.498e-012   -11.218   -11.260    -0.041
   HSO4-                 6.203e-013  5.638e-013   -12.207   -12.249    -0.041
   CaHSO4+               1.272e-014  1.156e-014   -13.895   -13.937    -0.041
   FeHSO4+               1.363e-016  1.239e-016   -15.866   -15.907    -0.041
   FeSO4+                1.135e-025  1.031e-025   -24.945   -24.987    -0.041
   Fe(SO4)2-             1.131e-031  1.028e-031   -30.947   -30.988    -0.041
   FeHSO4+2              5.150e-032  3.516e-032   -31.288   -31.454    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.61  -46.38    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -6.15  -18.68  -12.53  As
Ba3(AsO4)2      -16.44  -66.55  -50.11  Ba3(AsO4)2
Barite           -3.81  -13.78   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.63  -55.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.70  -43.53   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.92  -43.13   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.79  -42.07   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.87  -45.26   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.64  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.54  -90.25   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.56  -61.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.31  -74.21   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.98  -23.92  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.05  -45.30  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 78.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.560e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.57   15.04   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.484e-003
Goethite            -0.01   -1.01   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.27   12.07   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.293e-003  2.293e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.037e-003  2.037e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.082e-028  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.610e-028       0.000  1.610e-028     -27.793
Hfo_sOMn+        6.485e-029       0.000  6.485e-029     -28.188
Hfo_sOFe+        1.592e-029       0.000  1.592e-029     -28.798
Hfo_sOH2+        2.539e-030       0.000  2.539e-030     -29.595
Hfo_sOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_sOHBa+2      1.047e-031       0.000  1.047e-031     -30.980
Hfo_sO-          9.024e-033       0.000  9.024e-033     -32.045

Hfo           
 4.082e-028  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.539e-030       0.000  2.539e-030     -29.595
Hfo_wOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_wOFe+        1.486e-031       0.000  1.486e-031     -30.828
Hfo_wOMn+        5.151e-032       0.000  5.151e-032     -31.288
Hfo_wOCa+        1.871e-032       0.000  1.871e-032     -31.728
Hfo_wOMg+        1.061e-032       0.000  1.061e-032     -31.974
Hfo_wO-          9.024e-033       0.000  9.024e-033     -32.045
Hfo_wOFeOH       3.070e-033       0.000  3.070e-033     -32.513
Hfo_wH2AsO3      4.255e-035       0.000  4.255e-035     -34.371
Hfo_wSO4-        3.535e-037       0.000  3.535e-037     -36.452
Hfo_wOHSO4-2     2.778e-037       0.000  2.778e-037     -36.556
Hfo_wOBa+        1.759e-037       0.000  1.759e-037     -36.755
Hfo_wOHAsO4-3    8.578e-044       0.000  8.578e-044     -43.067
Hfo_wHAsO4-      1.238e-044       0.000  1.238e-044     -43.907
Hfo_wH2AsO4      1.017e-045       0.000  1.017e-045     -44.993

Mno           
-1.118e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.329e-028       0.000  1.329e-028     -27.877
Mno_O3Ca         8.245e-030       0.000  8.245e-030     -29.084
Mno_O3-2         6.627e-030       0.000  6.627e-030     -29.179
Mno_O3HMn+       2.376e-030       0.000  2.376e-030     -29.624
Mno_O3H-         2.971e-031       0.000  2.971e-031     -30.527
Mno_O3Na-        1.389e-031       0.000  1.389e-031     -30.857
Mno_O3HCa+       1.286e-031       0.000  1.286e-031     -30.891
Mno_O3Mg         1.000e-031       0.000  1.000e-031     -31.000
Mno_O3Ba         3.647e-032       0.000  3.647e-032     -31.438
Mno_O3HMg+       1.057e-033       0.000  1.057e-033     -32.976
Mno_O3HBa+       1.018e-033       0.000  1.018e-033     -32.992



Mno_O3HNa        5.811e-034       0.000  5.811e-034     -33.236
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.008e-041       0.000  9.008e-041     -40.045
Mno_O3H3Cl       2.222e-043       0.000  2.222e-043     -42.653

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.534e-007  5.535e-007
C                1.432e-002  1.432e-002
Ca               2.637e-003  2.637e-003
Cl               9.873e-005  9.873e-005
Fe               8.373e-005  8.373e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               4.547e-005  4.547e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.885      Charge balance
                                       pe  =  -3.916      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.487e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.180e-003
                       Total CO2 (mol/kg)  =  7.578e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.93
                               Iterations  =  26
                                  Total H  = 1.110462e+002
                                  Total O  = 5.552766e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.417e-007  1.302e-007    -6.849    -6.885    -0.037
   OH-                   8.461e-008  7.687e-008    -7.073    -7.114    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.029e-008  6.386e-008    -7.153    -7.195    -0.042
   H3AsO3                1.652e-010  1.655e-010    -9.782    -9.781     0.001
   H2AsO3-               9.904e-013  8.998e-013   -12.004   -12.046    -0.042
   H4AsO3+               1.175e-017  1.067e-017   -16.930   -16.972    -0.042
   As3S4(HS)2-           7.709e-018  7.004e-018   -17.113   -17.155    -0.042
   HAsO3-2               2.024e-020  1.379e-020   -19.694   -19.860    -0.167
   AsO3-3                5.011e-029  2.113e-029   -28.300   -28.675    -0.375
As(5)           4.644e-019
   H2AsO4-               2.718e-019  2.470e-019   -18.566   -18.607    -0.042
   HAsO4-2               1.926e-019  1.312e-019   -18.715   -18.882    -0.167
   H3AsO4                6.403e-024  6.415e-024   -23.194   -23.193     0.001
   AsO4-3                5.350e-024  2.256e-024   -23.272   -23.647    -0.375
Ba              5.534e-007
   Ba+2                  5.327e-007  3.629e-007    -6.274    -6.440    -0.167
   BaHCO3+               2.042e-008  1.855e-008    -7.690    -7.732    -0.042
   BaCO3                 3.594e-010  3.601e-010    -9.444    -9.444     0.001
   BaSO4                 8.178e-012  8.194e-012   -11.087   -11.086     0.001
   BaOH+                 1.039e-013  9.442e-014   -12.983   -13.025    -0.042
C(-4)           6.743e-003
   CH4                   6.743e-003  6.756e-003    -2.171    -2.170     0.001
C(4)            7.578e-003



   HCO3-                 5.851e-003  5.332e-003    -2.233    -2.273    -0.040
   CO2                   1.558e-003  1.561e-003    -2.807    -2.806     0.001
   CaHCO3+               1.291e-004  1.173e-004    -3.889    -3.931    -0.042
   MnHCO3+               1.109e-005  1.008e-005    -4.955    -4.997    -0.042
   FeHCO3+               1.084e-005  9.851e-006    -4.965    -5.007    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.778e-006  3.433e-006    -5.423    -5.464    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.785e-006  1.921e-006    -5.555    -5.717    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.919e-007  5.931e-007    -6.228    -6.227     0.001
   MgCO3                 1.006e-007  1.008e-007    -6.997    -6.996     0.001
   BaHCO3+               2.042e-008  1.855e-008    -7.690    -7.732    -0.042
   NaCO3-                7.786e-009  7.074e-009    -8.109    -8.150    -0.042
   BaCO3                 3.594e-010  3.601e-010    -9.444    -9.444     0.001
Ca              2.637e-003
   Ca+2                  2.502e-003  1.725e-003    -2.602    -2.763    -0.162
   CaHCO3+               1.291e-004  1.173e-004    -3.889    -3.931    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.547e-008  1.550e-008    -7.810    -7.810     0.001
   CaOH+                 2.419e-009  2.198e-009    -8.616    -8.658    -0.042
   CaHSO4+               1.302e-014  1.182e-014   -13.886   -13.927    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.517e-009  7.738e-009    -8.070    -8.111    -0.042
   FeCl+                 2.514e-009  2.284e-009    -8.600    -8.641    -0.042
   MnCl2                 3.019e-013  3.025e-013   -12.520   -12.519     0.001
   MnCl3-                8.212e-018  7.461e-018   -17.086   -17.127    -0.042
   FeCl+2                8.495e-025  5.788e-025   -24.071   -24.237    -0.167
   FeCl2+                2.548e-028  2.315e-028   -27.594   -27.635    -0.042
   FeCl3                 2.069e-033  2.074e-033   -32.684   -32.683     0.001
Fe(2)           8.373e-005
   Fe(HS)2               4.460e-005  4.468e-005    -4.351    -4.350     0.001
   Fe+2                  2.711e-005  1.847e-005    -4.567    -4.733    -0.167
   FeHCO3+               1.084e-005  9.851e-006    -4.965    -5.007    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.790e-007  2.535e-007    -6.554    -6.596    -0.042
   FeOH+                 4.937e-008  4.485e-008    -7.307    -7.348    -0.042
   FeCl+                 2.514e-009  2.284e-009    -8.600    -8.641    -0.042
   FeSO4                 1.477e-010  1.480e-010    -9.831    -9.830     0.001
   Fe(OH)2               2.926e-012  2.931e-012   -11.534   -11.533     0.001
   Fe(OH)3-              9.204e-016  8.362e-016   -15.036   -15.078    -0.042
   FeHSO4+               1.394e-016  1.267e-016   -15.856   -15.897    -0.042
Fe(3)           5.654e-014
   Fe(OH)2+              2.969e-014  2.698e-014   -13.527   -13.569    -0.042
   Fe(OH)3               2.663e-014  2.668e-014   -13.575   -13.574     0.001
   Fe(OH)4-              2.057e-016  1.868e-016   -15.687   -15.729    -0.042
   FeOH+2                1.557e-017  1.061e-017   -16.808   -16.974    -0.167
   Fe+3                  5.075e-022  2.140e-022   -21.295   -21.670    -0.375
   FeCl+2                8.495e-025  5.788e-025   -24.071   -24.237    -0.167
   FeSO4+                1.164e-025  1.057e-025   -24.934   -24.976    -0.042
   FeCl2+                2.548e-028  2.315e-028   -27.594   -27.635    -0.042
   Fe(SO4)2-             1.147e-031  1.042e-031   -30.940   -30.982    -0.042
   FeHSO4+2              5.410e-032  3.686e-032   -31.267   -31.433    -0.167
   Fe2(OH)2+4            1.406e-032  3.030e-033   -31.852   -32.519    -0.667
   FeCl3                 2.069e-033  2.074e-033   -32.684   -32.683     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.726   -43.768    -1.042
H(0)            1.628e-009
   H2                    8.139e-010  8.155e-010    -9.089    -9.089     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 5.982e-012  5.435e-012   -11.223   -11.265    -0.042
Mg              8.326e-005
   Mg+2                  7.938e-005  5.501e-005    -4.100    -4.260    -0.159
   MgHCO3+               3.778e-006  3.433e-006    -5.423    -5.464    -0.042
   MgCO3                 1.006e-007  1.008e-007    -6.997    -6.996     0.001
   MgOH+                 1.688e-009  1.534e-009    -8.773    -8.814    -0.042



   MgSO4                 5.799e-010  5.810e-010    -9.237    -9.236     0.001
Mn(2)           4.547e-005
   Mn+2                  3.113e-005  2.121e-005    -4.507    -4.673    -0.167
   MnHCO3+               1.109e-005  1.008e-005    -4.955    -4.997    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.517e-009  7.738e-009    -8.070    -8.111    -0.042
   MnOH+                 4.607e-009  4.186e-009    -8.337    -8.378    -0.042
   MnSO4                 1.696e-010  1.699e-010    -9.771    -9.770     0.001
   MnCl2                 3.019e-013  3.025e-013   -12.520   -12.519     0.001
   MnCl3-                8.212e-018  7.461e-018   -17.086   -17.127    -0.042
   Mn(OH)3-              1.675e-019  1.522e-019   -18.776   -18.818    -0.042
Mn(3)           1.885e-034
   Mn+3                  1.885e-034  7.951e-035   -33.725   -34.100    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.529   -83.695    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.954   -96.995    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.978e-004    -3.663    -3.704    -0.041
   NaHCO3                5.919e-007  5.931e-007    -6.228    -6.227     0.001
   NaCO3-                7.786e-009  7.074e-009    -8.109    -8.150    -0.042
   NaSO4-                4.916e-011  4.466e-011   -10.308   -10.350    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.204   -74.203     0.001
S(-2)           2.082e-004
   H2S                   5.919e-005  5.931e-005    -4.228    -4.227     0.001
   HS-                   5.734e-005  5.210e-005    -4.242    -4.283    -0.042
   Fe(HS)2               4.460e-005  4.468e-005    -4.351    -4.350     0.001
   Fe(HS)3-              2.790e-007  2.535e-007    -6.554    -6.596    -0.042
   S5-2                  1.396e-007  1.017e-007    -6.855    -6.993    -0.138
   S4-2                  8.266e-008  5.932e-008    -7.083    -7.227    -0.144
   S6-2                  7.129e-008  5.263e-008    -7.147    -7.279    -0.132
   AsS(OH)(HS)-          7.029e-008  6.386e-008    -7.153    -7.195    -0.042
   S-2                   7.094e-011  4.833e-011   -10.149   -10.316    -0.167
   S3-2                  2.960e-011  2.090e-011   -10.529   -10.680    -0.151
   S2-2                  1.702e-012  1.186e-012   -11.769   -11.926    -0.157
   As3S4(HS)2-           7.709e-018  7.004e-018   -17.113   -17.155    -0.042
S(6)            8.206e-008
   SO4-2                 6.563e-008  4.505e-008    -7.183    -7.346    -0.163
   CaSO4                 1.547e-008  1.550e-008    -7.810    -7.810     0.001
   MgSO4                 5.799e-010  5.810e-010    -9.237    -9.236     0.001
   MnSO4                 1.696e-010  1.699e-010    -9.771    -9.770     0.001
   FeSO4                 1.477e-010  1.480e-010    -9.831    -9.830     0.001
   NaSO4-                4.916e-011  4.466e-011   -10.308   -10.350    -0.042
   BaSO4                 8.178e-012  8.194e-012   -11.087   -11.086     0.001
   KSO4-                 5.982e-012  5.435e-012   -11.223   -11.265    -0.042
   HSO4-                 6.277e-013  5.703e-013   -12.202   -12.244    -0.042
   CaHSO4+               1.302e-014  1.182e-014   -13.886   -13.927    -0.042
   FeHSO4+               1.394e-016  1.267e-016   -15.856   -15.897    -0.042
   FeSO4+                1.164e-025  1.057e-025   -24.934   -24.976    -0.042
   Fe(SO4)2-             1.147e-031  1.042e-031   -30.940   -30.982    -0.042
   FeHSO4+2              5.410e-032  3.686e-032   -31.267   -31.433    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.18  -19.56   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.61  -46.39    8.23  As2O5
As2S3(am)        -8.17  -53.07  -44.90  As2S3
As_native        -6.16  -18.69  -12.53  As
Ba3(AsO4)2      -16.50  -66.61  -50.11  Ba3(AsO4)2
Barite           -3.82  -13.79   -9.97  BaSO4
Birnessite      -28.57   15.04   43.60  MnO2



Bixbyite        -26.28  -26.89   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.68  -55.58  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -18.22  -19.56   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.37  -18.46  -17.09  CaMg(CO3)2
Dolomite(d)      -1.92  -18.46  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.90   -1.01    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.01   -1.01   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.80   33.23   61.03  Mn3O4
Hematite          1.98   -2.03   -4.01  Fe2O3
Huntite          -8.44  -38.41  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.63  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.72  -43.55   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.94  -43.15   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.81  -42.09   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.89  -45.28   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.41   -2.03    6.39  Fe2O3
Magnesite        -1.95   -9.98   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.27   12.07   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.64  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.53  -90.24   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.61  -61.31  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.36   -9.98   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -6.77  -53.07  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.97  -23.92  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.07  -45.32  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 79.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.580e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.58   15.02   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.748e-002 -2.523e-003
Goethite            -0.03   -1.03   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.29   12.05   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.292e-003  2.292e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.036e-003  2.036e-003
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.009e-024  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.424e-024       0.000  1.424e-024     -23.846
Hfo_sOMn+        5.599e-025       0.000  5.599e-025     -24.252
Hfo_sOFe+        1.374e-025       0.000  1.374e-025     -24.862
Hfo_sOH2+        2.275e-026       0.000  2.275e-026     -25.643
Hfo_sOH          8.743e-027       0.000  8.743e-027     -26.058
Hfo_sOHBa+2      9.127e-028       0.000  9.127e-028     -27.040
Hfo_sO-          7.698e-029       0.000  7.698e-029     -28.114

Hfo           
 4.009e-024  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        4.046e-025       0.000  4.046e-025     -24.393
Hfo_wOH          1.555e-025       0.000  1.555e-025     -24.808
Hfo_wOFe+        2.281e-026       0.000  2.281e-026     -25.642
Hfo_wOMn+        7.911e-027       0.000  7.910e-027     -26.102
Hfo_wOCa+        2.873e-027       0.000  2.873e-027     -26.542
Hfo_wOMg+        1.606e-027       0.000  1.606e-027     -26.794
Hfo_wO-          1.369e-027       0.000  1.369e-027     -26.864
Hfo_wOFeOH       4.600e-028       0.000  4.600e-028     -27.337
Hfo_wH2AsO3      6.563e-030       0.000  6.563e-030     -29.183
Hfo_wSO4-        5.575e-032       0.000  5.575e-032     -31.254
Hfo_wOHSO4-2     4.274e-032       0.000  4.274e-032     -31.369
Hfo_wOBa+        2.661e-032       0.000  2.661e-032     -31.575



Hfo_wOHAsO4-3    1.236e-038       0.000  1.236e-038     -37.908
Hfo_wHAsO4-      1.874e-039       0.000  1.874e-039     -38.727
Hfo_wH2AsO4      1.578e-040       0.000  1.578e-040     -39.802

Mno           
-1.603e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.943e-029       0.000  1.943e-029     -28.712
Mno_O3Ca         1.205e-030       0.000  1.205e-030     -29.919
Mno_O3-2         9.573e-031       0.000  9.573e-031     -30.019
Mno_O3HMn+       3.560e-031       0.000  3.560e-031     -30.448
Mno_O3H-         4.398e-032       0.000  4.398e-032     -31.357
Mno_O3Na-        2.006e-032       0.000  2.006e-032     -31.698
Mno_O3HCa+       1.927e-032       0.000  1.927e-032     -31.715
Mno_O3Mg         1.441e-032       0.000  1.441e-032     -31.841
Mno_O3Ba         5.254e-033       0.000  5.254e-033     -32.279
Mno_O3HMg+       1.560e-034       0.000  1.560e-034     -33.807
Mno_O3HBa+       1.503e-034       0.000  1.503e-034     -33.823
Mno_O3HNa        8.599e-035       0.000  8.599e-035     -34.066
Mno_O3H2         1.517e-036       0.000  1.517e-036     -35.819
Mno_O3H3+        1.401e-041       0.000  1.401e-041     -40.854
Mno_O3H3Cl       3.453e-044       0.000  3.453e-044     -43.462

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.534e-007  5.535e-007
C                1.456e-002  1.456e-002
Ca               2.676e-003  2.676e-003
Cl               9.873e-005  9.873e-005
Fe               8.417e-005  8.417e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               4.620e-005  4.620e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.875      Charge balance
                                       pe  =  -3.904      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.600e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.260e-003
                       Total CO2 (mol/kg)  =  7.718e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.89
                               Iterations  =  33
                                  Total H  = 1.110466e+002
                                  Total O  = 5.552798e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.453e-007  1.334e-007    -6.838    -6.875    -0.037
   OH-                   8.260e-008  7.500e-008    -7.083    -7.125    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000



As(3)           7.046e-008
   AsS(OH)(HS)-          7.029e-008  6.383e-008    -7.153    -7.195    -0.042
   H3AsO3                1.638e-010  1.641e-010    -9.786    -9.785     0.001
   H2AsO3-               9.591e-013  8.708e-013   -12.018   -12.060    -0.042
   H4AsO3+               1.195e-017  1.085e-017   -16.923   -16.964    -0.042
   As3S4(HS)2-           8.089e-018  7.345e-018   -17.092   -17.134    -0.042
   HAsO3-2               1.916e-020  1.302e-020   -19.718   -19.885    -0.168
   AsO3-3                4.640e-029  1.947e-029   -28.333   -28.711    -0.377
As(5)           4.480e-019
   H2AsO4-               2.647e-019  2.403e-019   -18.577   -18.619    -0.042
   HAsO4-2               1.833e-019  1.246e-019   -18.737   -18.904    -0.168
   H3AsO4                6.386e-024  6.399e-024   -23.195   -23.194     0.001
   AsO4-3                4.982e-024  2.091e-024   -23.303   -23.680    -0.377
Ba              5.534e-007
   Ba+2                  5.325e-007  3.620e-007    -6.274    -6.441    -0.168
   BaHCO3+               2.063e-008  1.873e-008    -7.685    -7.727    -0.042
   BaCO3                 3.542e-010  3.549e-010    -9.451    -9.450     0.001
   BaSO4                 8.070e-012  8.086e-012   -11.093   -11.092     0.001
   BaOH+                 1.012e-013  9.188e-014   -12.995   -13.037    -0.042
C(-4)           6.843e-003
   CH4                   6.843e-003  6.857e-003    -2.165    -2.164     0.001
C(4)            7.718e-003
   HCO3-                 5.929e-003  5.400e-003    -2.227    -2.268    -0.041
   CO2                   1.617e-003  1.621e-003    -2.791    -2.790     0.001
   CaHCO3+               1.324e-004  1.202e-004    -3.878    -3.920    -0.042
   MnHCO3+               1.138e-005  1.033e-005    -4.944    -4.986    -0.042
   FeHCO3+               1.112e-005  1.010e-005    -4.954    -4.996    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.818e-006  3.467e-006    -5.418    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.757e-006  1.898e-006    -5.560    -5.722    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.991e-007  6.003e-007    -6.223    -6.222     0.001
   MgCO3                 9.918e-008  9.938e-008    -7.004    -7.003     0.001
   BaHCO3+               2.063e-008  1.873e-008    -7.685    -7.727    -0.042
   NaCO3-                7.693e-009  6.986e-009    -8.114    -8.156    -0.042
   BaCO3                 3.542e-010  3.549e-010    -9.451    -9.450     0.001
Ca              2.676e-003
   Ca+2                  2.538e-003  1.746e-003    -2.596    -2.758    -0.163
   CaHCO3+               1.324e-004  1.202e-004    -3.878    -3.920    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.549e-008  1.552e-008    -7.810    -7.809     0.001
   CaOH+                 2.390e-009  2.170e-009    -8.622    -8.663    -0.042
   CaHSO4+               1.336e-014  1.214e-014   -13.874   -13.916    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.950e-005    -4.006    -4.048    -0.043
   MnCl+                 8.620e-009  7.827e-009    -8.065    -8.106    -0.042
   FeCl+                 2.544e-009  2.310e-009    -8.595    -8.636    -0.042
   MnCl2                 3.052e-013  3.058e-013   -12.515   -12.515     0.001
   MnCl3-                8.302e-018  7.538e-018   -17.081   -17.123    -0.042
   FeCl+2                8.852e-025  6.017e-025   -24.053   -24.221    -0.168
   FeCl2+                2.649e-028  2.406e-028   -27.577   -27.619    -0.042
   FeCl3                 2.149e-033  2.153e-033   -32.668   -32.667     0.001
Fe(2)           8.417e-005
   Fe(HS)2               4.437e-005  4.446e-005    -4.353    -4.352     0.001
   Fe+2                  2.750e-005  1.870e-005    -4.561    -4.728    -0.168
   FeHCO3+               1.112e-005  1.010e-005    -4.954    -4.996    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.754e-007  2.501e-007    -6.560    -6.602    -0.042
   FeOH+                 4.878e-008  4.429e-008    -7.312    -7.354    -0.042
   FeCl+                 2.544e-009  2.310e-009    -8.595    -8.636    -0.042
   FeSO4                 1.479e-010  1.482e-010    -9.830    -9.829     0.001
   Fe(OH)2               2.819e-012  2.824e-012   -11.550   -11.549     0.001
   Fe(OH)3-              8.658e-016  7.861e-016   -15.063   -15.105    -0.042
   FeHSO4+               1.432e-016  1.300e-016   -15.844   -15.886    -0.042
Fe(3)           5.536e-014
   Fe(OH)2+              2.942e-014  2.671e-014   -13.531   -13.573    -0.042



   Fe(OH)3               2.573e-014  2.578e-014   -13.590   -13.589     0.001
   Fe(OH)4-              1.940e-016  1.761e-016   -15.712   -15.754    -0.042
   FeOH+2                1.584e-017  1.077e-017   -16.800   -16.968    -0.168
   Fe+3                  5.305e-022  2.226e-022   -21.275   -21.652    -0.377
   FeCl+2                8.852e-025  6.017e-025   -24.053   -24.221    -0.168
   FeSO4+                1.198e-025  1.088e-025   -24.921   -24.963    -0.042
   FeCl2+                2.649e-028  2.406e-028   -27.577   -27.619    -0.042
   Fe(SO4)2-             1.168e-031  1.061e-031   -30.932   -30.974    -0.042
   FeHSO4+2              5.719e-032  3.888e-032   -31.243   -31.410    -0.168
   Fe2(OH)2+4            1.461e-032  3.121e-033   -31.835   -32.506    -0.671
   FeCl3                 2.149e-033  2.153e-033   -32.668   -32.667     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.711   -43.759    -1.048
H(0)            1.619e-009
   H2                    8.093e-010  8.109e-010    -9.092    -9.091     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.043
   KSO4-                 5.919e-012  5.374e-012   -11.228   -11.270    -0.042
Mg              8.326e-005
   Mg+2                  7.934e-005  5.487e-005    -4.101    -4.261    -0.160
   MgHCO3+               3.818e-006  3.467e-006    -5.418    -5.460    -0.042
   MgCO3                 9.918e-008  9.938e-008    -7.004    -7.003     0.001
   MgOH+                 1.644e-009  1.493e-009    -8.784    -8.826    -0.042
   MgSO4                 5.723e-010  5.734e-010    -9.242    -9.242     0.001
Mn(2)           4.620e-005
   Mn+2                  3.158e-005  2.147e-005    -4.501    -4.668    -0.168
   MnHCO3+               1.138e-005  1.033e-005    -4.944    -4.986    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.620e-009  7.827e-009    -8.065    -8.106    -0.042
   MnOH+                 4.552e-009  4.134e-009    -8.342    -8.384    -0.042
   MnSO4                 1.698e-010  1.701e-010    -9.770    -9.769     0.001
   MnCl2                 3.052e-013  3.058e-013   -12.515   -12.515     0.001
   MnCl3-                8.302e-018  7.538e-018   -17.081   -17.123    -0.042
   Mn(OH)3-              1.575e-019  1.431e-019   -18.803   -18.845    -0.042
Mn(3)           1.971e-034
   Mn+3                  1.971e-034  8.271e-035   -33.705   -34.082    -0.377
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.560   -83.728    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.974   -97.016    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.977e-004    -3.663    -3.704    -0.041
   NaHCO3                5.991e-007  6.003e-007    -6.223    -6.222     0.001
   NaCO3-                7.693e-009  6.986e-009    -8.114    -8.156    -0.042
   NaSO4-                4.863e-011  4.416e-011   -10.313   -10.355    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.199   -74.198     0.001
S(-2)           2.082e-004
   H2S                   6.015e-005  6.027e-005    -4.221    -4.220     0.001
   HS-                   5.689e-005  5.166e-005    -4.245    -4.287    -0.042
   Fe(HS)2               4.437e-005  4.446e-005    -4.353    -4.352     0.001
   Fe(HS)3-              2.754e-007  2.501e-007    -6.560    -6.602    -0.042
   S5-2                  1.353e-007  9.836e-008    -6.869    -7.007    -0.138
   S4-2                  8.010e-008  5.739e-008    -7.096    -7.241    -0.145
   AsS(OH)(HS)-          7.029e-008  6.383e-008    -7.153    -7.195    -0.042
   S6-2                  6.907e-008  5.091e-008    -7.161    -7.293    -0.132
   S-2                   6.878e-011  4.676e-011   -10.163   -10.330    -0.168
   S3-2                  2.869e-011  2.022e-011   -10.542   -10.694    -0.152
   S2-2                  1.650e-012  1.148e-012   -11.782   -11.940    -0.158
   As3S4(HS)2-           8.089e-018  7.345e-018   -17.092   -17.134    -0.042
S(6)            8.152e-008
   SO4-2                 6.507e-008  4.457e-008    -7.187    -7.351    -0.164
   CaSO4                 1.549e-008  1.552e-008    -7.810    -7.809     0.001
   MgSO4                 5.723e-010  5.734e-010    -9.242    -9.242     0.001
   MnSO4                 1.698e-010  1.701e-010    -9.770    -9.769     0.001
   FeSO4                 1.479e-010  1.482e-010    -9.830    -9.829     0.001
   NaSO4-                4.863e-011  4.416e-011   -10.313   -10.355    -0.042
   BaSO4                 8.070e-012  8.086e-012   -11.093   -11.092     0.001



   KSO4-                 5.919e-012  5.374e-012   -11.228   -11.270    -0.042
   HSO4-                 6.369e-013  5.783e-013   -12.196   -12.238    -0.042
   CaHSO4+               1.336e-014  1.214e-014   -13.874   -13.916    -0.042
   FeHSO4+               1.432e-016  1.300e-016   -15.844   -15.886    -0.042
   FeSO4+                1.198e-025  1.088e-025   -24.921   -24.963    -0.042
   Fe(SO4)2-             1.168e-031  1.061e-031   -30.932   -30.974    -0.042
   FeHSO4+2              5.719e-032  3.888e-032   -31.243   -31.410    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.19  -19.57   -1.38  As2O3
Artinite        -10.09   -0.49    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.62  -46.39    8.23  As2O5
As2S3(am)        -8.15  -53.05  -44.90  As2S3
As_native        -6.16  -18.70  -12.53  As
Ba3(AsO4)2      -16.57  -66.68  -50.11  Ba3(AsO4)2
Barite           -3.82  -13.79   -9.97  BaSO4
Birnessite      -28.58   15.02   43.60  MnO2
Bixbyite        -26.31  -26.92   -0.61  Mn2O3
Brucite          -7.35    9.49   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.73  -55.63  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -18.23  -19.57   -1.34  As2O3
CO2(g)           -1.32   -2.79   -1.47  CO2
Dolomite         -1.37  -18.46  -17.09  CaMg(CO3)2
Dolomite(d)      -1.92  -18.46  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.92   -1.03    4.89  Fe(OH)3
Fe3(OH)8        -13.26    6.96   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.03   -1.03   -1.00  FeOOH
Greigite          7.35  -37.68  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.22   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.85   33.18   61.03  Mn3O4
Hematite          1.95   -2.06   -4.01  Fe2O3
Huntite          -8.46  -38.43  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.68  -30.44   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.74  -43.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.97  -43.18   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.84  -42.12   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.90  -45.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.44   -2.06    6.39  Fe2O3
Magnesite        -1.95   -9.98   -8.03  MgCO3
Magnetite         3.23    6.96    3.74  Fe3O4
Manganite       -13.29   12.05   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.51  -90.22   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.66  -61.37  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.36   -9.98   -5.62  MgCO3:3H2O
Nsutite         -27.54   15.02   42.56  MnO2



O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -6.75  -53.05  -46.30  As2S3
Portlandite     -11.81   10.99   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.12    9.08   15.20  Mn(OH)2
Pyrolusite      -26.36   15.02   41.38  MnO2
Realgar          -3.97  -23.92  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.08  -45.33  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 80.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.59   15.01   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.744e-002 -2.561e-003
Goethite            -0.04   -1.04   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.30   12.04   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.292e-003  2.292e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.036e-003  2.036e-003
Witherite           -3.61  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.536e-026  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.392e-027       0.000  1.392e-027     -26.856
Hfo_sOMn+        5.344e-028       0.000  5.344e-028     -27.272
Hfo_sOFe+        1.312e-028       0.000  1.312e-028     -27.882
Hfo_sOH2+        2.251e-029       0.000  2.251e-029     -28.648
Hfo_sOH          8.447e-030       0.000  8.447e-030     -29.073



Hfo_sOHBa+2      8.795e-031       0.000  8.795e-031     -30.056
Hfo_sO-          7.262e-032       0.000  7.262e-032     -31.139

Hfo           
 1.536e-026  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.100e-026       0.000  1.100e-026     -25.959
Hfo_wOH          4.127e-027       0.000  4.127e-027     -26.384
Hfo_wOFe+        5.981e-028       0.000  5.981e-028     -27.223
Hfo_wOMn+        2.074e-028       0.000  2.074e-028     -27.683
Hfo_wOCa+        7.533e-029       0.000  7.533e-029     -28.123
Hfo_wOMg+        4.152e-029       0.000  4.152e-029     -28.382
Hfo_wO-          3.548e-029       0.000  3.548e-029     -28.450
Hfo_wOFeOH       1.178e-029       0.000  1.178e-029     -28.929
Hfo_wH2AsO3      1.728e-031       0.000  1.728e-031     -30.762
Hfo_wSO4-        1.499e-033       0.000  1.499e-033     -32.824
Hfo_wOHSO4-2     1.122e-033       0.000  1.122e-033     -32.950
Hfo_wOBa+        6.878e-034       0.000  6.878e-034     -33.163
Hfo_wOHAsO4-3    3.046e-040       0.000  3.046e-040     -39.516
Hfo_wHAsO4-      4.844e-041       0.000  4.844e-041     -40.315
Hfo_wH2AsO4      4.177e-042       0.000  4.177e-042     -41.379

Mno           
-2.680e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.311e-030       0.000  3.311e-030     -29.480
Mno_O3Ca         2.055e-031       0.000  2.055e-031     -30.687
Mno_O3-2         1.613e-031       0.000  1.613e-031     -30.792
Mno_O3HMn+       6.216e-032       0.000  6.216e-032     -31.206
Mno_O3H-         7.589e-033       0.000  7.589e-033     -32.120
Mno_O3Na-        3.378e-033       0.000  3.378e-033     -32.471
Mno_O3HCa+       3.365e-033       0.000  3.365e-033     -32.473
Mno_O3Mg         2.422e-033       0.000  2.422e-033     -32.616
Mno_O3Ba         8.830e-034       0.000  8.830e-034     -33.054
Mno_O3HMg+       2.686e-035       0.000  2.686e-035     -34.571
Mno_O3HBa+       2.587e-035       0.000  2.587e-035     -34.587
Mno_O3HNa        1.483e-035       0.000  1.483e-035     -34.829
Mno_O3H2         2.682e-037       0.000  2.682e-037     -36.572
Mno_O3H3+        2.536e-042       0.000  2.536e-042     -41.596
Mno_O3H3Cl       6.247e-045       0.000  6.247e-045     -44.204

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.534e-007  5.535e-007
C                1.480e-002  1.480e-002
Ca               2.714e-003  2.714e-003
Cl               9.873e-005  9.873e-005
Fe               8.460e-005  8.460e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               4.692e-005  4.692e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.864      Charge balance
                                       pe  =  -3.893      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.711e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.339e-003
                       Total CO2 (mol/kg)  =  7.857e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.85
                               Iterations  =  31
                                  Total H  = 1.110470e+002
                                  Total O  = 5.552830e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.489e-007  1.367e-007    -6.827    -6.864    -0.037
   OH-                   8.069e-008  7.323e-008    -7.093    -7.135    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.030e-008  6.379e-008    -7.153    -7.195    -0.042
   H3AsO3                1.625e-010  1.629e-010    -9.789    -9.788     0.001
   H2AsO3-               9.297e-013  8.437e-013   -12.032   -12.074    -0.042
   H4AsO3+               1.215e-017  1.103e-017   -16.915   -16.957    -0.042
   As3S4(HS)2-           8.477e-018  7.693e-018   -17.072   -17.114    -0.042
   HAsO3-2               1.816e-020  1.232e-020   -19.741   -19.909    -0.169
   AsO3-3                4.307e-029  1.798e-029   -28.366   -28.745    -0.379
As(5)           4.327e-019
   H2AsO4-               2.580e-019  2.341e-019   -18.588   -18.631    -0.042
   HAsO4-2               1.747e-019  1.185e-019   -18.758   -18.926    -0.169
   H3AsO4                6.371e-024  6.384e-024   -23.196   -23.195     0.001
   AsO4-3                4.649e-024  1.941e-024   -23.333   -23.712    -0.379
Ba              5.534e-007
   Ba+2                  5.322e-007  3.610e-007    -6.274    -6.442    -0.169
   BaHCO3+               2.084e-008  1.892e-008    -7.681    -7.723    -0.042
   BaCO3                 3.491e-010  3.498e-010    -9.457    -9.456     0.001
   BaSO4                 7.964e-012  7.980e-012   -11.099   -11.098     0.001
   BaOH+                 9.860e-014  8.948e-014   -13.006   -13.048    -0.042
C(-4)           6.943e-003
   CH4                   6.943e-003  6.957e-003    -2.158    -2.158     0.001
C(4)            7.857e-003
   HCO3-                 6.005e-003  5.467e-003    -2.222    -2.262    -0.041
   CO2                   1.677e-003  1.680e-003    -2.775    -2.775     0.001
   CaHCO3+               1.357e-004  1.231e-004    -3.867    -3.910    -0.042
   MnHCO3+               1.166e-005  1.058e-005    -4.933    -4.975    -0.042
   FeHCO3+               1.139e-005  1.034e-005    -4.943    -4.985    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.858e-006  3.501e-006    -5.414    -5.456    -0.042
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.731e-006  1.876e-006    -5.564    -5.727    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.061e-007  6.073e-007    -6.217    -6.217     0.001
   MgCO3                 9.778e-008  9.798e-008    -7.010    -7.009     0.001
   BaHCO3+               2.084e-008  1.892e-008    -7.681    -7.723    -0.042
   NaCO3-                7.604e-009  6.901e-009    -8.119    -8.161    -0.042
   BaCO3                 3.491e-010  3.498e-010    -9.457    -9.456     0.001
Ca              2.714e-003
   Ca+2                  2.573e-003  1.766e-003    -2.590    -2.753    -0.163
   CaHCO3+               1.357e-004  1.231e-004    -3.867    -3.910    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.551e-008  1.554e-008    -7.809    -7.809     0.001
   CaOH+                 2.362e-009  2.144e-009    -8.627    -8.669    -0.042
   CaHSO4+               1.371e-014  1.244e-014   -13.863   -13.905    -0.042
Cl              9.873e-005



   Cl-                   9.872e-005  8.945e-005    -4.006    -4.048    -0.043
   MnCl+                 8.721e-009  7.914e-009    -8.059    -8.102    -0.042
   FeCl+                 2.574e-009  2.336e-009    -8.589    -8.632    -0.042
   MnCl2                 3.084e-013  3.090e-013   -12.511   -12.510     0.001
   MnCl3-                8.389e-018  7.614e-018   -17.076   -17.118    -0.042
   FeCl+2                9.212e-025  6.248e-025   -24.036   -24.204    -0.169
   FeCl2+                2.751e-028  2.497e-028   -27.560   -27.603    -0.042
   FeCl3                 2.229e-033  2.233e-033   -32.652   -32.651     0.001
Fe(2)           8.460e-005
   Fe(HS)2               4.415e-005  4.424e-005    -4.355    -4.354     0.001
   Fe+2                  2.789e-005  1.892e-005    -4.555    -4.723    -0.169
   FeHCO3+               1.139e-005  1.034e-005    -4.943    -4.985    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.719e-007  2.468e-007    -6.566    -6.608    -0.042
   FeOH+                 4.821e-008  4.375e-008    -7.317    -7.359    -0.042
   FeCl+                 2.574e-009  2.336e-009    -8.589    -8.632    -0.042
   FeSO4                 1.480e-010  1.483e-010    -9.830    -9.829     0.001
   Fe(OH)2               2.719e-012  2.724e-012   -11.566   -11.565     0.001
   Fe(OH)3-              8.157e-016  7.403e-016   -15.088   -15.131    -0.042
   FeHSO4+               1.468e-016  1.333e-016   -15.833   -15.875    -0.042
Fe(3)           5.424e-014
   Fe(OH)2+              2.915e-014  2.646e-014   -13.535   -13.577    -0.042
   Fe(OH)3               2.488e-014  2.493e-014   -13.604   -13.603     0.001
   Fe(OH)4-              1.833e-016  1.663e-016   -15.737   -15.779    -0.042
   FeOH+2                1.610e-017  1.092e-017   -16.793   -16.962    -0.169
   Fe+3                  5.540e-022  2.313e-022   -21.257   -21.636    -0.379
   FeCl+2                9.212e-025  6.248e-025   -24.036   -24.204    -0.169
   FeSO4+                1.232e-025  1.118e-025   -24.909   -24.951    -0.042
   FeCl2+                2.751e-028  2.497e-028   -27.560   -27.603    -0.042
   Fe(SO4)2-             1.189e-031  1.079e-031   -30.925   -30.967    -0.042
   FeHSO4+2              6.035e-032  4.093e-032   -31.219   -31.388    -0.169
   Fe2(OH)2+4            1.517e-032  3.212e-033   -31.819   -32.493    -0.674
   FeCl3                 2.229e-033  2.233e-033   -32.652   -32.651     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.697   -43.751    -1.054
H(0)            1.610e-009
   H2                    8.049e-010  8.065e-010    -9.094    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.856e-012  5.314e-012   -11.232   -11.275    -0.042
Mg              8.326e-005
   Mg+2                  7.930e-005  5.474e-005    -4.101    -4.262    -0.161
   MgHCO3+               3.858e-006  3.501e-006    -5.414    -5.456    -0.042
   MgCO3                 9.778e-008  9.798e-008    -7.010    -7.009     0.001
   MgOH+                 1.602e-009  1.454e-009    -8.795    -8.838    -0.042
   MgSO4                 5.648e-010  5.659e-010    -9.248    -9.247     0.001
Mn(2)           4.692e-005
   Mn+2                  3.202e-005  2.172e-005    -4.495    -4.663    -0.169
   MnHCO3+               1.166e-005  1.058e-005    -4.933    -4.975    -0.042
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.721e-009  7.914e-009    -8.059    -8.102    -0.042
   MnOH+                 4.499e-009  4.083e-009    -8.347    -8.389    -0.042
   MnSO4                 1.700e-010  1.703e-010    -9.770    -9.769     0.001
   MnCl2                 3.084e-013  3.090e-013   -12.511   -12.510     0.001
   MnCl3-                8.389e-018  7.614e-018   -17.076   -17.118    -0.042
   Mn(OH)3-              1.484e-019  1.347e-019   -18.828   -18.871    -0.042
Mn(3)           2.058e-034
   Mn+3                  2.058e-034  8.594e-035   -33.687   -34.066    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.591   -83.760    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.994   -97.036    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.976e-004    -3.663    -3.704    -0.042
   NaHCO3                6.061e-007  6.073e-007    -6.217    -6.217     0.001
   NaCO3-                7.604e-009  6.901e-009    -8.119    -8.161    -0.042
   NaSO4-                4.812e-011  4.367e-011   -10.318   -10.360    -0.042
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.194   -74.194     0.001
S(-2)           2.082e-004
   H2S                   6.109e-005  6.121e-005    -4.214    -4.213     0.001
   HS-                   5.645e-005  5.123e-005    -4.248    -4.291    -0.042
   Fe(HS)2               4.415e-005  4.424e-005    -4.355    -4.354     0.001
   Fe(HS)3-              2.719e-007  2.468e-007    -6.566    -6.608    -0.042
   S5-2                  1.312e-007  9.524e-008    -6.882    -7.021    -0.139
   S4-2                  7.769e-008  5.557e-008    -7.110    -7.255    -0.146
   AsS(OH)(HS)-          7.030e-008  6.379e-008    -7.153    -7.195    -0.042
   S6-2                  6.697e-008  4.930e-008    -7.174    -7.307    -0.133
   S-2                   6.674e-011  4.527e-011   -10.176   -10.344    -0.169
   S3-2                  2.783e-011  1.958e-011   -10.555   -10.708    -0.153
   S2-2                  1.601e-012  1.111e-012   -11.796   -11.954    -0.159
   As3S4(HS)2-           8.477e-018  7.693e-018   -17.072   -17.114    -0.042
S(6)            8.097e-008
   SO4-2                 6.452e-008  4.410e-008    -7.190    -7.356    -0.165
   CaSO4                 1.551e-008  1.554e-008    -7.809    -7.809     0.001
   MgSO4                 5.648e-010  5.659e-010    -9.248    -9.247     0.001
   MnSO4                 1.700e-010  1.703e-010    -9.770    -9.769     0.001
   FeSO4                 1.480e-010  1.483e-010    -9.830    -9.829     0.001
   NaSO4-                4.812e-011  4.367e-011   -10.318   -10.360    -0.042
   BaSO4                 7.964e-012  7.980e-012   -11.099   -11.098     0.001
   KSO4-                 5.856e-012  5.314e-012   -11.232   -11.275    -0.042
   HSO4-                 6.457e-013  5.860e-013   -12.190   -12.232    -0.042
   CaHSO4+               1.371e-014  1.244e-014   -13.863   -13.905    -0.042
   FeHSO4+               1.468e-016  1.333e-016   -15.833   -15.875    -0.042
   FeSO4+                1.232e-025  1.118e-025   -24.909   -24.951    -0.042
   Fe(SO4)2-             1.189e-031  1.079e-031   -30.925   -30.967    -0.042
   FeHSO4+2              6.035e-032  4.093e-032   -31.219   -31.388    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.20  -19.58   -1.38  As2O3
Artinite        -10.12   -0.52    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.62  -46.39    8.23  As2O5
As2S3(am)        -8.14  -53.04  -44.90  As2S3
As_native        -6.17  -18.70  -12.53  As
Ba3(AsO4)2      -16.64  -66.75  -50.11  Ba3(AsO4)2
Barite           -3.83  -13.80   -9.97  BaSO4
Birnessite      -28.59   15.01   43.60  MnO2
Bixbyite        -26.34  -26.95   -0.61  Mn2O3
Brucite          -7.37    9.47   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.78  -55.68  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -18.24  -19.58   -1.34  As2O3
CO2(g)           -1.31   -2.77   -1.47  CO2
Dolomite         -1.38  -18.47  -17.09  CaMg(CO3)2
Dolomite(d)      -1.93  -18.47  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.93   -1.04    4.89  Fe(OH)3
Fe3(OH)8        -13.30    6.92   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite         -0.04   -1.04   -1.00  FeOOH
Greigite          7.34  -37.70  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.22   -4.21   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.89   33.14   61.03  Mn3O4
Hematite          1.92   -2.09   -4.01  Fe2O3



Huntite          -8.48  -38.45  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.73  -30.49   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.76  -43.59   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.99  -43.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.86  -42.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.91  -45.30   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.47   -2.09    6.39  Fe2O3
Magnesite        -1.96   -9.99   -8.03  MgCO3
Magnetite         3.18    6.92    3.74  Fe3O4
Manganite       -13.30   12.04   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.49  -90.20   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.71  -61.41  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.47  -12.76    2.71  MnCl2:4H2O
MnS(Green)       -5.89   -2.09    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.83  -13.14   -1.31  Na2CO3:10H2O
Nesquehonite     -4.37   -9.99   -5.62  MgCO3:3H2O
Nsutite         -27.56   15.01   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -6.74  -53.04  -46.30  As2S3
Portlandite     -11.82   10.98   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.13    9.07   15.20  Mn(OH)2
Pyrolusite      -26.37   15.01   41.38  MnO2
Realgar          -3.97  -23.91  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.10  -45.35  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.59  -14.76   -0.18  Na2SO4
Thermonatrite   -13.26  -13.14    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3

Reaction step 81.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.620e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.61   15.00   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.740e-002 -2.599e-003
Goethite            -0.06   -1.06   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.32   12.02   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.291e-003  2.291e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.036e-003  2.036e-003
Witherite           -3.61  -12.18   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.840e-024  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.416e-025       0.000  6.416e-025     -24.193
Hfo_sOMn+        2.406e-025       0.000  2.406e-025     -24.619
Hfo_sOFe+        5.906e-026       0.000  5.906e-026     -25.229
Hfo_sOH2+        1.050e-026       0.000  1.050e-026     -25.979
Hfo_sOH          3.849e-027       0.000  3.849e-027     -26.415
Hfo_sOHBa+2      3.998e-028       0.000  3.998e-028     -27.398
Hfo_sO-          3.233e-029       0.000  3.233e-029     -28.490

Hfo           
 1.840e-024  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.282e-025       0.000  2.282e-025     -24.642
Hfo_wOH          8.368e-026       0.000  8.368e-026     -25.077
Hfo_wOFe+        1.198e-026       0.000  1.198e-026     -25.921
Hfo_wOMn+        4.155e-027       0.000  4.155e-027     -26.381
Hfo_wOCa+        1.509e-027       0.000  1.509e-027     -26.821
Hfo_wOMg+        8.205e-028       0.000  8.205e-028     -27.086
Hfo_wO-          7.028e-028       0.000  7.028e-028     -27.153
Hfo_wOFeOH       2.305e-028       0.000  2.305e-028     -27.637
Hfo_wH2AsO3      3.478e-030       0.000  3.478e-030     -29.459
Hfo_wSO4-        3.079e-032       0.000  3.079e-032     -31.512
Hfo_wOHSO4-2     2.252e-032       0.000  2.252e-032     -31.648
Hfo_wOBa+        1.359e-032       0.000  1.359e-032     -31.867
Hfo_wOHAsO4-3    5.747e-039       0.000  5.747e-039     -38.241
Hfo_wHAsO4-      9.575e-040       0.000  9.574e-040     -39.019
Hfo_wH2AsO4      8.451e-041       0.000  8.451e-041     -40.073

Mno           
-2.538e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.197e-030       0.000  3.197e-030     -29.495
Mno_O3Ca         1.984e-031       0.000  1.984e-031     -30.702
Mno_O3-2         1.540e-031       0.000  1.540e-031     -30.813
Mno_O3HMn+       6.143e-032       0.000  6.143e-032     -31.212
Mno_O3H-         7.415e-033       0.000  7.415e-033     -32.130
Mno_O3HCa+       3.325e-033       0.000  3.325e-033     -32.478
Mno_O3Na-        3.223e-033       0.000  3.223e-033     -32.492
Mno_O3Mg         2.306e-033       0.000  2.306e-033     -32.637
Mno_O3Ba         8.408e-034       0.000  8.408e-034     -33.075
Mno_O3HMg+       2.618e-035       0.000  2.618e-035     -34.582
Mno_O3HBa+       2.521e-035       0.000  2.521e-035     -34.598
Mno_O3HNa        1.448e-035       0.000  1.448e-035     -34.839



Mno_O3H2         2.682e-037       0.000  2.682e-037     -36.572
Mno_O3H3+        2.596e-042       0.000  2.596e-042     -41.586
Mno_O3H3Cl       6.391e-045       0.000  6.391e-045     -44.194

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.534e-007  5.535e-007
C                1.504e-002  1.504e-002
Ca               2.752e-003  2.752e-003
Cl               9.873e-005  9.873e-005
Fe               8.503e-005  8.503e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               4.764e-005  4.764e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.854      Charge balance
                                       pe  =  -3.881      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.821e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.417e-003
                       Total CO2 (mol/kg)  =  7.996e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.82
                               Iterations  =  27
                                  Total H  = 1.110474e+002
                                  Total O  = 5.552861e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.525e-007  1.399e-007    -6.817    -6.854    -0.037
   OH-                   7.887e-008  7.154e-008    -7.103    -7.145    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.030e-008  6.376e-008    -7.153    -7.195    -0.042
   H3AsO3                1.613e-010  1.617e-010    -9.792    -9.791     0.001
   H2AsO3-               9.021e-013  8.182e-013   -12.045   -12.087    -0.042
   H4AsO3+               1.235e-017  1.120e-017   -16.908   -16.951    -0.042
   As3S4(HS)2-           8.872e-018  8.047e-018   -17.052   -17.094    -0.042
   HAsO3-2               1.724e-020  1.167e-020   -19.763   -19.933    -0.170
   AsO3-3                4.006e-029  1.665e-029   -28.397   -28.779    -0.381
As(5)           4.184e-019
   H2AsO4-               2.516e-019  2.282e-019   -18.599   -18.642    -0.042
   HAsO4-2               1.668e-019  1.129e-019   -18.778   -18.947    -0.170
   H3AsO4                6.357e-024  6.370e-024   -23.197   -23.196     0.001
   AsO4-3                4.347e-024  1.806e-024   -23.362   -23.743    -0.381
Ba              5.534e-007
   Ba+2                  5.320e-007  3.601e-007    -6.274    -6.444    -0.170
   BaHCO3+               2.105e-008  1.910e-008    -7.677    -7.719    -0.042
   BaCO3                 3.443e-010  3.450e-010    -9.463    -9.462     0.001
   BaSO4                 7.860e-012  7.876e-012   -11.105   -11.104     0.001
   BaOH+                 9.614e-014  8.720e-014   -13.017   -13.059    -0.042
C(-4)           7.043e-003
   CH4                   7.043e-003  7.058e-003    -2.152    -2.151     0.001
C(4)            7.996e-003
   HCO3-                 6.080e-003  5.532e-003    -2.216    -2.257    -0.041



   CO2                   1.737e-003  1.740e-003    -2.760    -2.759     0.001
   CaHCO3+               1.389e-004  1.260e-004    -3.857    -3.900    -0.042
   MnHCO3+               1.194e-005  1.083e-005    -4.923    -4.965    -0.042
   FeHCO3+               1.167e-005  1.058e-005    -4.933    -4.975    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.897e-006  3.535e-006    -5.409    -5.452    -0.042
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.706e-006  1.855e-006    -5.568    -5.732    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.130e-007  6.143e-007    -6.213    -6.212     0.001
   MgCO3                 9.644e-008  9.664e-008    -7.016    -7.015     0.001
   BaHCO3+               2.105e-008  1.910e-008    -7.677    -7.719    -0.042
   NaCO3-                7.518e-009  6.819e-009    -8.124    -8.166    -0.042
   BaCO3                 3.443e-010  3.450e-010    -9.463    -9.462     0.001
Ca              2.752e-003
   Ca+2                  2.608e-003  1.786e-003    -2.584    -2.748    -0.164
   CaHCO3+               1.389e-004  1.260e-004    -3.857    -3.900    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.552e-008  1.555e-008    -7.809    -7.808     0.001
   CaOH+                 2.335e-009  2.118e-009    -8.632    -8.674    -0.042
   CaHSO4+               1.405e-014  1.274e-014   -13.852   -13.895    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.940e-005    -4.006    -4.049    -0.043
   MnCl+                 8.820e-009  8.000e-009    -8.055    -8.097    -0.042
   FeCl+                 2.603e-009  2.361e-009    -8.585    -8.627    -0.042
   MnCl2                 3.116e-013  3.122e-013   -12.506   -12.506     0.001
   MnCl3-                8.475e-018  7.687e-018   -17.072   -17.114    -0.042
   FeCl+2                9.576e-025  6.482e-025   -24.019   -24.188    -0.170
   FeCl2+                2.854e-028  2.588e-028   -27.545   -27.587    -0.042
   FeCl3                 2.309e-033  2.314e-033   -32.637   -32.636     0.001
Fe(2)           8.503e-005
   Fe(HS)2               4.393e-005  4.402e-005    -4.357    -4.356     0.001
   Fe+2                  2.827e-005  1.913e-005    -4.549    -4.718    -0.170
   FeHCO3+               1.167e-005  1.058e-005    -4.933    -4.975    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.685e-007  2.435e-007    -6.571    -6.613    -0.042
   FeOH+                 4.767e-008  4.323e-008    -7.322    -7.364    -0.042
   FeCl+                 2.603e-009  2.361e-009    -8.585    -8.627    -0.042
   FeSO4                 1.482e-010  1.485e-010    -9.829    -9.828     0.001
   Fe(OH)2               2.624e-012  2.630e-012   -11.581   -11.580     0.001
   Fe(OH)3-              7.698e-016  6.982e-016   -15.114   -15.156    -0.042
   FeHSO4+               1.505e-016  1.365e-016   -15.822   -15.865    -0.042
Fe(3)           5.317e-014
   Fe(OH)2+              2.890e-014  2.621e-014   -13.539   -13.581    -0.042
   Fe(OH)3               2.408e-014  2.413e-014   -13.618   -13.617     0.001
   Fe(OH)4-              1.734e-016  1.573e-016   -15.761   -15.803    -0.042
   FeOH+2                1.637e-017  1.108e-017   -16.786   -16.956    -0.170
   Fe+3                  5.778e-022  2.401e-022   -21.238   -21.620    -0.381
   FeCl+2                9.576e-025  6.482e-025   -24.019   -24.188    -0.170
   FeSO4+                1.266e-025  1.149e-025   -24.897   -24.940    -0.042
   FeCl2+                2.854e-028  2.588e-028   -27.545   -27.587    -0.042
   Fe(SO4)2-             1.209e-031  1.097e-031   -30.918   -30.960    -0.042
   FeHSO4+2              6.357e-032  4.303e-032   -31.197   -31.366    -0.170
   Fe2(OH)2+4            1.574e-032  3.303e-033   -31.803   -32.481    -0.678
   FeCl3                 2.309e-033  2.314e-033   -32.637   -32.636     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.683   -43.743    -1.059
H(0)            1.601e-009
   H2                    8.007e-010  8.023e-010    -9.097    -9.096     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 5.794e-012  5.256e-012   -11.237   -11.279    -0.042
Mg              8.326e-005
   Mg+2                  7.926e-005  5.460e-005    -4.101    -4.263    -0.162
   MgHCO3+               3.897e-006  3.535e-006    -5.409    -5.452    -0.042
   MgCO3                 9.644e-008  9.664e-008    -7.016    -7.015     0.001
   MgOH+                 1.562e-009  1.417e-009    -8.806    -8.849    -0.042
   MgSO4                 5.575e-010  5.586e-010    -9.254    -9.253     0.001



Mn(2)           4.764e-005
   Mn+2                  3.245e-005  2.197e-005    -4.489    -4.658    -0.170
   MnHCO3+               1.194e-005  1.083e-005    -4.923    -4.965    -0.042
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.820e-009  8.000e-009    -8.055    -8.097    -0.042
   MnOH+                 4.448e-009  4.035e-009    -8.352    -8.394    -0.042
   MnSO4                 1.701e-010  1.705e-010    -9.769    -9.768     0.001
   MnCl2                 3.116e-013  3.122e-013   -12.506   -12.506     0.001
   MnCl3-                8.475e-018  7.687e-018   -17.072   -17.114    -0.042
   Mn(OH)3-              1.401e-019  1.271e-019   -18.854   -18.896    -0.042
Mn(3)           2.147e-034
   Mn+3                  2.147e-034  8.919e-035   -33.668   -34.050    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.621   -83.791    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.014   -97.056    -0.042
Na              2.181e-004
   Na+                   2.175e-004  1.975e-004    -3.663    -3.705    -0.042
   NaHCO3                6.130e-007  6.143e-007    -6.213    -6.212     0.001
   NaCO3-                7.518e-009  6.819e-009    -8.124    -8.166    -0.042
   NaSO4-                4.761e-011  4.318e-011   -10.322   -10.365    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.190   -74.189     0.001
S(-2)           2.082e-004
   H2S                   6.202e-005  6.214e-005    -4.207    -4.207     0.001
   HS-                   5.602e-005  5.081e-005    -4.252    -4.294    -0.042
   Fe(HS)2               4.393e-005  4.402e-005    -4.357    -4.356     0.001
   Fe(HS)3-              2.685e-007  2.435e-007    -6.571    -6.613    -0.042
   S5-2                  1.273e-007  9.229e-008    -6.895    -7.035    -0.140
   S4-2                  7.541e-008  5.385e-008    -7.123    -7.269    -0.146
   AsS(OH)(HS)-          7.030e-008  6.376e-008    -7.153    -7.195    -0.042
   S6-2                  6.498e-008  4.777e-008    -7.187    -7.321    -0.134
   S-2                   6.482e-011  4.387e-011   -10.188   -10.358    -0.170
   S3-2                  2.702e-011  1.897e-011   -10.568   -10.722    -0.153
   S2-2                  1.554e-012  1.077e-012   -11.808   -11.968    -0.159
   As3S4(HS)2-           8.872e-018  8.047e-018   -17.052   -17.094    -0.042
S(6)            8.043e-008
   SO4-2                 6.397e-008  4.364e-008    -7.194    -7.360    -0.166
   CaSO4                 1.552e-008  1.555e-008    -7.809    -7.808     0.001
   MgSO4                 5.575e-010  5.586e-010    -9.254    -9.253     0.001
   MnSO4                 1.701e-010  1.705e-010    -9.769    -9.768     0.001
   FeSO4                 1.482e-010  1.485e-010    -9.829    -9.828     0.001
   NaSO4-                4.761e-011  4.318e-011   -10.322   -10.365    -0.042
   BaSO4                 7.860e-012  7.876e-012   -11.105   -11.104     0.001
   KSO4-                 5.794e-012  5.256e-012   -11.237   -11.279    -0.042
   HSO4-                 6.543e-013  5.935e-013   -12.184   -12.227    -0.042
   CaHSO4+               1.405e-014  1.274e-014   -13.852   -13.895    -0.042
   FeHSO4+               1.505e-016  1.365e-016   -15.822   -15.865    -0.042
   FeSO4+                1.266e-025  1.149e-025   -24.897   -24.940    -0.042
   Fe(SO4)2-             1.209e-031  1.097e-031   -30.918   -30.960    -0.042
   FeHSO4+2              6.357e-032  4.303e-032   -31.197   -31.366    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.20  -19.58   -1.38  As2O3
Artinite        -10.15   -0.55    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.62  -46.39    8.23  As2O5
As2S3(am)        -8.13  -53.03  -44.90  As2S3
As_native        -6.18  -18.71  -12.53  As
Ba3(AsO4)2      -16.71  -66.82  -50.11  Ba3(AsO4)2
Barite           -3.83  -13.80   -9.97  BaSO4
Birnessite      -28.61   15.00   43.60  MnO2
Bixbyite        -26.36  -26.97   -0.61  Mn2O3



Brucite          -7.39    9.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.83  -55.73  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -18.24  -19.58   -1.34  As2O3
CO2(g)           -1.29   -2.76   -1.47  CO2
Dolomite         -1.38  -18.47  -17.09  CaMg(CO3)2
Dolomite(d)      -1.93  -18.47  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.95   -1.06    4.89  Fe(OH)3
Fe3(OH)8        -13.35    6.88   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite         -0.06   -1.06   -1.00  FeOOH
Greigite          7.32  -37.72  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.21   -4.21   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -27.93   33.10   61.03  Mn3O4
Hematite          1.89   -2.11   -4.01  Fe2O3
Huntite          -8.50  -38.46  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.77  -30.53   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.78  -43.61   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.01  -43.22   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.88  -42.16   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.92  -45.31   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.50   -2.11    6.39  Fe2O3
Magnesite        -1.97   -9.99   -8.03  MgCO3
Magnetite         3.14    6.88    3.74  Fe3O4
Manganite       -13.32   12.02   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.47  -90.18   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.76  -61.46  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.47  -12.76    2.71  MnCl2:4H2O
MnS(Green)       -5.90   -2.10    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.83  -13.14   -1.31  Na2CO3:10H2O
Nesquehonite     -4.37   -9.99   -5.62  MgCO3:3H2O
Nsutite         -27.57   15.00   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -6.73  -53.03  -46.30  As2S3
Portlandite     -11.84   10.96   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.15    9.05   15.20  Mn(OH)2
Pyrolusite      -26.38   15.00   41.38  MnO2
Realgar          -3.97  -23.91  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.11  -45.36  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.59  -14.77   -0.18  Na2SO4
Thermonatrite   -13.27  -13.14    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.18   -8.56  BaCO3

Reaction step 82.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.640e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.62   14.98   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.736e-002 -2.637e-003
Goethite            -0.07   -1.07   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.33   12.01   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.290e-003  2.290e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.035e-003  2.035e-003
Witherite           -3.62  -12.18   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.200e-028  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.685e-028       0.000  1.685e-028     -27.773
Hfo_sOMn+        6.179e-029       0.000  6.179e-029     -28.209
Hfo_sOFe+        1.517e-029       0.000  1.517e-029     -28.819
Hfo_sOH2+        2.790e-030       0.000  2.790e-030     -29.554
Hfo_sOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_sOHBa+2      1.036e-031       0.000  1.036e-031     -30.985
Hfo_sO-          8.211e-033       0.000  8.211e-033     -32.086

Hfo           
 4.200e-028  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.790e-030       0.000  2.790e-030     -29.554
Hfo_wOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_wOFe+        1.416e-031       0.000  1.416e-031     -30.849
Hfo_wOMn+        4.908e-032       0.000  4.908e-032     -31.309
Hfo_wOCa+        1.783e-032       0.000  1.783e-032     -31.749
Hfo_wOMg+        9.563e-033       0.000  9.563e-033     -32.019
Hfo_wO-          8.211e-033       0.000  8.211e-033     -32.086
Hfo_wOFeOH       2.662e-033       0.000  2.662e-033     -32.575
Hfo_wH2AsO3      4.127e-035       0.000  4.127e-035     -34.384
Hfo_wSO4-        3.724e-037       0.000  3.724e-037     -36.429
Hfo_wOHSO4-2     2.663e-037       0.000  2.662e-037     -36.575
Hfo_wOBa+        1.584e-037       0.000  1.584e-037     -36.800
Hfo_wOHAsO4-3    6.403e-044       0.000  6.403e-044     -43.194



Hfo_wHAsO4-      1.116e-044       0.000  1.116e-044     -43.952
Hfo_wH2AsO4      1.008e-045       0.000  1.008e-045     -44.997

Mno           
-8.970e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.152e-028       0.000  1.152e-028     -27.939
Mno_O3Ca         7.148e-030       0.000  7.148e-030     -29.146
Mno_O3-2         5.486e-030       0.000  5.486e-030     -29.261
Mno_O3HMn+       2.264e-030       0.000  2.264e-030     -29.645
Mno_O3H-         2.703e-031       0.000  2.703e-031     -30.568
Mno_O3HCa+       1.226e-031       0.000  1.226e-031     -30.912
Mno_O3Na-        1.148e-031       0.000  1.148e-031     -30.940
Mno_O3Mg         8.199e-032       0.000  8.199e-032     -31.086
Mno_O3Ba         2.989e-032       0.000  2.989e-032     -31.525
Mno_O3HMg+       9.520e-034       0.000  9.520e-034     -33.021
Mno_O3HBa+       9.166e-034       0.000  9.166e-034     -33.038
Mno_O3HNa        5.276e-034       0.000  5.276e-034     -33.278
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.900e-041       0.000  9.900e-041     -40.004
Mno_O3H3Cl       2.436e-043       0.000  2.436e-043     -42.613

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.534e-007  5.535e-007
C                1.528e-002  1.528e-002
Ca               2.789e-003  2.789e-003
Cl               9.873e-005  9.873e-005
Fe               8.545e-005  8.545e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               4.835e-005  4.835e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.844      Charge balance
                                       pe  =  -3.870      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.930e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.494e-003
                       Total CO2 (mol/kg)  =  8.135e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.78
                               Iterations  =  20
                                  Total H  = 1.110478e+002
                                  Total O  = 5.552893e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.560e-007  1.431e-007    -6.807    -6.844    -0.038
   OH-                   7.715e-008  6.994e-008    -7.113    -7.155    -0.043
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008



   AsS(OH)(HS)-          7.030e-008  6.373e-008    -7.153    -7.196    -0.043
   H3AsO3                1.602e-010  1.605e-010    -9.795    -9.794     0.001
   H2AsO3-               8.761e-013  7.942e-013   -12.057   -12.100    -0.043
   H4AsO3+               1.255e-017  1.138e-017   -16.901   -16.944    -0.043
   As3S4(HS)2-           9.274e-018  8.407e-018   -17.033   -17.075    -0.043
   HAsO3-2               1.640e-020  1.107e-020   -19.785   -19.956    -0.170
   AsO3-3                3.734e-029  1.544e-029   -28.428   -28.811    -0.383
As(5)           4.050e-019
   H2AsO4-               2.456e-019  2.226e-019   -18.610   -18.652    -0.043
   HAsO4-2               1.594e-019  1.076e-019   -18.798   -18.968    -0.170
   H3AsO4                6.344e-024  6.357e-024   -23.198   -23.197     0.001
   AsO4-3                4.073e-024  1.684e-024   -23.390   -23.774    -0.383
Ba              5.534e-007
   Ba+2                  5.318e-007  3.592e-007    -6.274    -6.445    -0.170
   BaHCO3+               2.126e-008  1.927e-008    -7.672    -7.715    -0.043
   BaCO3                 3.397e-010  3.404e-010    -9.469    -9.468     0.001
   BaSO4                 7.758e-012  7.774e-012   -11.110   -11.109     0.001
   BaOH+                 9.380e-014  8.503e-014   -13.028   -13.070    -0.043
C(-4)           7.143e-003
   CH4                   7.143e-003  7.158e-003    -2.146    -2.145     0.001
C(4)            8.135e-003
   HCO3-                 6.154e-003  5.597e-003    -2.211    -2.252    -0.041
   CO2                   1.797e-003  1.801e-003    -2.745    -2.744     0.001
   CaHCO3+               1.422e-004  1.289e-004    -3.847    -3.890    -0.043
   MnHCO3+               1.222e-005  1.108e-005    -4.913    -4.956    -0.043
   FeHCO3+               1.194e-005  1.083e-005    -4.923    -4.966    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.935e-006  3.567e-006    -5.405    -5.448    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.681e-006  1.834e-006    -5.572    -5.737    -0.165
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.198e-007  6.211e-007    -6.208    -6.207     0.001
   MgCO3                 9.516e-008  9.535e-008    -7.022    -7.021     0.001
   BaHCO3+               2.126e-008  1.927e-008    -7.672    -7.715    -0.043
   NaCO3-                7.435e-009  6.741e-009    -8.129    -8.171    -0.043
   BaCO3                 3.397e-010  3.404e-010    -9.469    -9.468     0.001
Ca              2.789e-003
   Ca+2                  2.642e-003  1.806e-003    -2.578    -2.743    -0.165
   CaHCO3+               1.422e-004  1.289e-004    -3.847    -3.890    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.553e-008  1.556e-008    -7.809    -7.808     0.001
   CaOH+                 2.310e-009  2.094e-009    -8.636    -8.679    -0.043
   CaHSO4+               1.439e-014  1.304e-014   -13.842   -13.885    -0.043
Cl              9.873e-005
   Cl-                   9.872e-005  8.935e-005    -4.006    -4.049    -0.043
   MnCl+                 8.918e-009  8.084e-009    -8.050    -8.092    -0.043
   FeCl+                 2.632e-009  2.386e-009    -8.580    -8.622    -0.043
   MnCl2                 3.147e-013  3.153e-013   -12.502   -12.501     0.001
   MnCl3-                8.560e-018  7.760e-018   -17.068   -17.110    -0.043
   FeCl+2                9.945e-025  6.717e-025   -24.002   -24.173    -0.170
   FeCl2+                2.957e-028  2.681e-028   -27.529   -27.572    -0.043
   FeCl3                 2.391e-033  2.395e-033   -32.622   -32.621     0.001
Fe(2)           8.545e-005
   Fe(HS)2               4.371e-005  4.380e-005    -4.359    -4.359     0.001
   Fe+2                  2.864e-005  1.934e-005    -4.543    -4.713    -0.170
   FeHCO3+               1.194e-005  1.083e-005    -4.923    -4.966    -0.043
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.651e-007  2.404e-007    -6.577    -6.619    -0.043
   FeOH+                 4.714e-008  4.273e-008    -7.327    -7.369    -0.043
   FeCl+                 2.632e-009  2.386e-009    -8.580    -8.622    -0.043
   FeSO4                 1.482e-010  1.485e-010    -9.829    -9.828     0.001
   Fe(OH)2               2.536e-012  2.541e-012   -11.596   -11.595     0.001
   Fe(OH)3-              7.276e-016  6.596e-016   -15.138   -15.181    -0.043
   FeHSO4+               1.541e-016  1.397e-016   -15.812   -15.855    -0.043
Fe(3)           5.216e-014
   Fe(OH)2+              2.865e-014  2.597e-014   -13.543   -13.585    -0.043
   Fe(OH)3               2.333e-014  2.338e-014   -13.632   -13.631     0.001



   Fe(OH)4-              1.643e-016  1.490e-016   -15.784   -15.827    -0.043
   FeOH+2                1.662e-017  1.123e-017   -16.779   -16.950    -0.170
   Fe+3                  6.019e-022  2.489e-022   -21.220   -21.604    -0.383
   FeCl+2                9.945e-025  6.717e-025   -24.002   -24.173    -0.170
   FeSO4+                1.300e-025  1.179e-025   -24.886   -24.929    -0.043
   FeCl2+                2.957e-028  2.681e-028   -27.529   -27.572    -0.043
   Fe(SO4)2-             1.228e-031  1.113e-031   -30.911   -30.953    -0.043
   FeHSO4+2              6.686e-032  4.516e-032   -31.175   -31.345    -0.170
   Fe2(OH)2+4            1.631e-032  3.393e-033   -31.788   -32.469    -0.682
   FeCl3                 2.391e-033  2.395e-033   -32.622   -32.621     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.670   -43.735    -1.065
H(0)            1.593e-009
   H2                    7.967e-010  7.983e-010    -9.099    -9.098     0.001
K               1.893e-005
   K+                    1.893e-005  1.713e-005    -4.723    -4.766    -0.043
   KSO4-                 5.733e-012  5.198e-012   -11.242   -11.284    -0.043
Mg              8.326e-005
   Mg+2                  7.922e-005  5.447e-005    -4.101    -4.264    -0.163
   MgHCO3+               3.935e-006  3.567e-006    -5.405    -5.448    -0.043
   MgCO3                 9.516e-008  9.535e-008    -7.022    -7.021     0.001
   MgOH+                 1.524e-009  1.382e-009    -8.817    -8.860    -0.043
   MgSO4                 5.503e-010  5.514e-010    -9.259    -9.259     0.001
Mn(2)           4.835e-005
   Mn+2                  3.288e-005  2.221e-005    -4.483    -4.653    -0.170
   MnHCO3+               1.222e-005  1.108e-005    -4.913    -4.956    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.918e-009  8.084e-009    -8.050    -8.092    -0.043
   MnOH+                 4.399e-009  3.988e-009    -8.357    -8.399    -0.043
   MnSO4                 1.702e-010  1.705e-010    -9.769    -9.768     0.001
   MnCl2                 3.147e-013  3.153e-013   -12.502   -12.501     0.001
   MnCl3-                8.560e-018  7.760e-018   -17.068   -17.110    -0.043
   Mn(OH)3-              1.324e-019  1.200e-019   -18.878   -18.921    -0.043
Mn(3)           2.236e-034
   Mn+3                  2.236e-034  9.248e-035   -33.650   -34.034    -0.383
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.650   -83.821    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.033   -97.075    -0.043
Na              2.181e-004
   Na+                   2.175e-004  1.973e-004    -3.663    -3.705    -0.042
   NaHCO3                6.198e-007  6.211e-007    -6.208    -6.207     0.001
   NaCO3-                7.435e-009  6.741e-009    -8.129    -8.171    -0.043
   NaSO4-                4.711e-011  4.271e-011   -10.327   -10.369    -0.043
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.186   -74.185     0.001
S(-2)           2.082e-004
   H2S                   6.293e-005  6.306e-005    -4.201    -4.200     0.001
   HS-                   5.560e-005  5.040e-005    -4.255    -4.298    -0.043
   Fe(HS)2               4.371e-005  4.380e-005    -4.359    -4.359     0.001
   Fe(HS)3-              2.651e-007  2.404e-007    -6.577    -6.619    -0.043
   S5-2                  1.236e-007  8.950e-008    -6.908    -7.048    -0.140
   S4-2                  7.324e-008  5.222e-008    -7.135    -7.282    -0.147
   AsS(OH)(HS)-          7.030e-008  6.373e-008    -7.153    -7.196    -0.043
   S6-2                  6.310e-008  4.633e-008    -7.200    -7.334    -0.134
   S-2                   6.299e-011  4.254e-011   -10.201   -10.371    -0.170
   S3-2                  2.625e-011  1.840e-011   -10.581   -10.735    -0.154
   S2-2                  1.510e-012  1.044e-012   -11.821   -11.981    -0.160
   As3S4(HS)2-           9.274e-018  8.407e-018   -17.033   -17.075    -0.043
S(6)            7.989e-008
   SO4-2                 6.343e-008  4.318e-008    -7.198    -7.365    -0.167
   CaSO4                 1.553e-008  1.556e-008    -7.809    -7.808     0.001
   MgSO4                 5.503e-010  5.514e-010    -9.259    -9.259     0.001
   MnSO4                 1.702e-010  1.705e-010    -9.769    -9.768     0.001
   FeSO4                 1.482e-010  1.485e-010    -9.829    -9.828     0.001
   NaSO4-                4.711e-011  4.271e-011   -10.327   -10.369    -0.043
   BaSO4                 7.758e-012  7.774e-012   -11.110   -11.109     0.001
   KSO4-                 5.733e-012  5.198e-012   -11.242   -11.284    -0.043



   HSO4-                 6.627e-013  6.007e-013   -12.179   -12.221    -0.043
   CaHSO4+               1.439e-014  1.304e-014   -13.842   -13.885    -0.043
   FeHSO4+               1.541e-016  1.397e-016   -15.812   -15.855    -0.043
   FeSO4+                1.300e-025  1.179e-025   -24.886   -24.929    -0.043
   Fe(SO4)2-             1.228e-031  1.113e-031   -30.911   -30.953    -0.043
   FeHSO4+2              6.686e-032  4.516e-032   -31.175   -31.345    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.21  -19.59   -1.38  As2O3
Artinite        -10.18   -0.58    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.62  -46.39    8.23  As2O5
As2S3(am)        -8.11  -53.01  -44.90  As2S3
As_native        -6.18  -18.72  -12.53  As
Ba3(AsO4)2      -16.77  -66.88  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4
Birnessite      -28.62   14.98   43.60  MnO2
Bixbyite        -26.39  -27.00   -0.61  Mn2O3
Brucite          -7.42    9.42   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.87  -55.78  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -18.25  -19.59   -1.34  As2O3
CO2(g)           -1.28   -2.74   -1.47  CO2
Dolomite         -1.39  -18.48  -17.09  CaMg(CO3)2
Dolomite(d)      -1.94  -18.48  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.96   -1.07    4.89  Fe(OH)3
Fe3(OH)8        -13.39    6.83   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite         -0.07   -1.07   -1.00  FeOOH
Greigite          7.30  -37.73  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.20   -4.20   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -27.98   33.05   61.03  Mn3O4
Hematite          1.87   -2.14   -4.01  Fe2O3
Huntite          -8.51  -38.48  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.82  -30.58   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.80  -43.63   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.03  -43.24   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.90  -42.18   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.93  -45.32   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.53   -2.14    6.39  Fe2O3
Magnesite        -1.97  -10.00   -8.03  MgCO3
Magnetite         3.10    6.83    3.74  Fe3O4
Manganite       -13.33   12.01   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.45  -90.16   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.80  -61.51  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.46  -12.75    2.71  MnCl2:4H2O
MnS(Green)       -5.91   -2.11    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.84  -13.15   -1.31  Na2CO3:10H2O
Nesquehonite     -4.38  -10.00   -5.62  MgCO3:3H2O
Nsutite         -27.58   14.98   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2



Orpiment         -6.71  -53.01  -46.30  As2S3
Portlandite     -11.85   10.95   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.16    9.04   15.20  Mn(OH)2
Pyrolusite      -26.40   14.98   41.38  MnO2
Realgar          -3.97  -23.91  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.13  -45.38  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.60  -14.77   -0.18  Na2SO4
Thermonatrite   -13.27  -13.15    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.62  -12.18   -8.56  BaCO3

Reaction step 83.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.660e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.63   14.97   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.733e-002 -2.673e-003
Goethite            -0.08   -1.08   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.34   12.00   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.289e-003  2.289e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.035e-003  2.035e-003
Witherite           -3.63  -12.19   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.229e-028  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.704e-028       0.000  1.704e-028     -27.769
Hfo_sOMn+        6.109e-029       0.000  6.109e-029     -28.214
Hfo_sOFe+        1.500e-029       0.000  1.500e-029     -28.824
Hfo_sOH2+        2.852e-030       0.000  2.852e-030     -29.545
Hfo_sOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_sOHBa+2      1.033e-031       0.000  1.033e-031     -30.986



Hfo_sO-          8.032e-033       0.000  8.032e-033     -32.095

Hfo           
 4.229e-028  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.852e-030       0.000  2.852e-030     -29.545
Hfo_wOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_wOFe+        1.400e-031       0.000  1.400e-031     -30.854
Hfo_wOMn+        4.853e-032       0.000  4.853e-032     -31.314
Hfo_wOCa+        1.763e-032       0.000  1.763e-032     -31.754
Hfo_wOMg+        9.332e-033       0.000  9.332e-033     -32.030
Hfo_wO-          8.032e-033       0.000  8.032e-033     -32.095
Hfo_wOFeOH       2.574e-033       0.000  2.574e-033     -32.589
Hfo_wH2AsO3      4.099e-035       0.000  4.099e-035     -34.387
Hfo_wSO4-        3.768e-037       0.000  3.768e-037     -36.424
Hfo_wOHSO4-2     2.635e-037       0.000  2.635e-037     -36.579
Hfo_wOBa+        1.546e-037       0.000  1.546e-037     -36.811
Hfo_wOHAsO4-3    5.981e-044       0.000  5.981e-044     -43.223
Hfo_wHAsO4-      1.090e-044       0.000  1.090e-044     -43.963
Hfo_wH2AsO4      1.006e-045       0.000  1.006e-045     -44.997

Mno           
-8.512e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.114e-028       0.000  1.114e-028     -27.953
Mno_O3Ca         6.913e-030       0.000  6.913e-030     -29.160
Mno_O3-2         5.250e-030       0.000  5.250e-030     -29.280
Mno_O3HMn+       2.238e-030       0.000  2.238e-030     -29.650
Mno_O3H-         2.644e-031       0.000  2.644e-031     -30.578
Mno_O3HCa+       1.212e-031       0.000  1.212e-031     -30.917
Mno_O3Na-        1.098e-031       0.000  1.098e-031     -30.960
Mno_O3Mg         7.826e-032       0.000  7.826e-032     -31.106
Mno_O3Ba         2.853e-032       0.000  2.853e-032     -31.545
Mno_O3HMg+       9.291e-034       0.000  9.291e-034     -33.032
Mno_O3HBa+       8.944e-034       0.000  8.944e-034     -33.048
Mno_O3HNa        5.158e-034       0.000  5.158e-034     -33.288
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.012e-040       0.000  1.012e-040     -39.995
Mno_O3H3Cl       2.489e-043       0.000  2.489e-043     -42.604

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.534e-007  5.535e-007
C                1.552e-002  1.552e-002
Ca               2.826e-003  2.826e-003
Cl               9.873e-005  9.873e-005
Fe               8.587e-005  8.587e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               4.905e-005  4.905e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.835      Charge balance



                                       pe  =  -3.860      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.037e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.570e-003
                       Total CO2 (mol/kg)  =  8.273e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.75
                               Iterations  =  27
                                  Total H  = 1.110482e+002
                                  Total O  = 5.552924e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.596e-007  1.463e-007    -6.797    -6.835    -0.038
   OH-                   7.550e-008  6.841e-008    -7.122    -7.165    -0.043
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.030e-008  6.370e-008    -7.153    -7.196    -0.043
   H3AsO3                1.591e-010  1.594e-010    -9.798    -9.797     0.001
   H2AsO3-               8.516e-013  7.716e-013   -12.070   -12.113    -0.043
   H4AsO3+               1.275e-017  1.156e-017   -16.894   -16.937    -0.043
   As3S4(HS)2-           9.683e-018  8.774e-018   -17.014   -17.057    -0.043
   HAsO3-2               1.561e-020  1.052e-020   -19.806   -19.978    -0.171
   AsO3-3                3.487e-029  1.435e-029   -28.458   -28.843    -0.385
As(5)           3.924e-019
   H2AsO4-               2.399e-019  2.174e-019   -18.620   -18.663    -0.043
   HAsO4-2               1.525e-019  1.028e-019   -18.817   -18.988    -0.171
   H3AsO4                6.331e-024  6.345e-024   -23.199   -23.198     0.001
   AsO4-3                3.822e-024  1.573e-024   -23.418   -23.803    -0.385
Ba              5.534e-007
   Ba+2                  5.316e-007  3.583e-007    -6.274    -6.446    -0.171
   BaHCO3+               2.146e-008  1.944e-008    -7.668    -7.711    -0.043
   BaCO3                 3.353e-010  3.359e-010    -9.475    -9.474     0.001
   BaSO4                 7.658e-012  7.674e-012   -11.116   -11.115     0.001
   BaOH+                 9.158e-014  8.298e-014   -13.038   -13.081    -0.043
C(-4)           7.243e-003
   CH4                   7.243e-003  7.258e-003    -2.140    -2.139     0.001
C(4)            8.273e-003
   HCO3-                 6.227e-003  5.661e-003    -2.206    -2.247    -0.041
   CO2                   1.859e-003  1.862e-003    -2.731    -2.730     0.001
   CaHCO3+               1.455e-004  1.318e-004    -3.837    -3.880    -0.043
   MnHCO3+               1.250e-005  1.133e-005    -4.903    -4.946    -0.043
   FeHCO3+               1.221e-005  1.107e-005    -4.913    -4.956    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.973e-006  3.600e-006    -5.401    -5.444    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.658e-006  1.815e-006    -5.575    -5.741    -0.166
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.265e-007  6.279e-007    -6.203    -6.202     0.001
   MgCO3                 9.392e-008  9.411e-008    -7.027    -7.026     0.001
   BaHCO3+               2.146e-008  1.944e-008    -7.668    -7.711    -0.043
   NaCO3-                7.356e-009  6.665e-009    -8.133    -8.176    -0.043
   BaCO3                 3.353e-010  3.359e-010    -9.475    -9.474     0.001
Ca              2.826e-003
   Ca+2                  2.675e-003  1.825e-003    -2.573    -2.739    -0.166
   CaHCO3+               1.455e-004  1.318e-004    -3.837    -3.880    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.553e-008  1.556e-008    -7.809    -7.808     0.001
   CaOH+                 2.285e-009  2.070e-009    -8.641    -8.684    -0.043
   CaHSO4+               1.472e-014  1.334e-014   -13.832   -13.875    -0.043
Cl              9.873e-005
   Cl-                   9.872e-005  8.931e-005    -4.006    -4.049    -0.044



   MnCl+                 9.014e-009  8.167e-009    -8.045    -8.088    -0.043
   FeCl+                 2.660e-009  2.410e-009    -8.575    -8.618    -0.043
   MnCl2                 3.177e-013  3.184e-013   -12.498   -12.497     0.001
   MnCl3-                8.643e-018  7.831e-018   -17.063   -17.106    -0.043
   FeCl+2                1.032e-024  6.954e-025   -23.986   -24.158    -0.171
   FeCl2+                3.062e-028  2.774e-028   -27.514   -27.557    -0.043
   FeCl3                 2.472e-033  2.477e-033   -32.607   -32.606     0.001
Fe(2)           8.587e-005
   Fe(HS)2               4.348e-005  4.358e-005    -4.362    -4.361     0.001
   Fe+2                  2.901e-005  1.955e-005    -4.537    -4.709    -0.171
   FeHCO3+               1.221e-005  1.107e-005    -4.913    -4.956    -0.043
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.619e-007  2.373e-007    -6.582    -6.625    -0.043
   FeOH+                 4.663e-008  4.225e-008    -7.331    -7.374    -0.043
   FeCl+                 2.660e-009  2.410e-009    -8.575    -8.618    -0.043
   FeSO4                 1.483e-010  1.486e-010    -9.829    -9.828     0.001
   Fe(OH)2               2.452e-012  2.458e-012   -11.610   -11.609     0.001
   Fe(OH)3-              6.886e-016  6.240e-016   -15.162   -15.205    -0.043
   FeHSO4+               1.577e-016  1.429e-016   -15.802   -15.845    -0.043
Fe(3)           5.120e-014
   Fe(OH)2+              2.841e-014  2.574e-014   -13.546   -13.589    -0.043
   Fe(OH)3               2.262e-014  2.266e-014   -13.646   -13.645     0.001
   Fe(OH)4-              1.559e-016  1.413e-016   -15.807   -15.850    -0.043
   FeOH+2                1.688e-017  1.138e-017   -16.773   -16.944    -0.171
   Fe+3                  6.264e-022  2.578e-022   -21.203   -21.589    -0.385
   FeCl+2                1.032e-024  6.954e-025   -23.986   -24.158    -0.171
   FeSO4+                1.333e-025  1.208e-025   -24.875   -24.918    -0.043
   FeCl2+                3.062e-028  2.774e-028   -27.514   -27.557    -0.043
   Fe(SO4)2-             1.246e-031  1.129e-031   -30.904   -30.947    -0.043
   FeHSO4+2              7.021e-032  4.732e-032   -31.154   -31.325    -0.171
   Fe2(OH)2+4            1.688e-032  3.484e-033   -31.773   -32.458    -0.685
   FeCl3                 2.472e-033  2.477e-033   -32.607   -32.606     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.656   -43.727    -1.071
H(0)            1.586e-009
   H2                    7.928e-010  7.944e-010    -9.101    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.712e-005    -4.723    -4.766    -0.044
   KSO4-                 5.674e-012  5.141e-012   -11.246   -11.289    -0.043
Mg              8.326e-005
   Mg+2                  7.919e-005  5.435e-005    -4.101    -4.265    -0.163
   MgHCO3+               3.973e-006  3.600e-006    -5.401    -5.444    -0.043
   MgCO3                 9.392e-008  9.411e-008    -7.027    -7.026     0.001
   MgOH+                 1.488e-009  1.348e-009    -8.827    -8.870    -0.043
   MgSO4                 5.433e-010  5.444e-010    -9.265    -9.264     0.001
Mn(2)           4.905e-005
   Mn+2                  3.331e-005  2.245e-005    -4.477    -4.649    -0.171
   MnHCO3+               1.250e-005  1.133e-005    -4.903    -4.946    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.014e-009  8.167e-009    -8.045    -8.088    -0.043
   MnOH+                 4.352e-009  3.943e-009    -8.361    -8.404    -0.043
   MnSO4                 1.702e-010  1.706e-010    -9.769    -9.768     0.001
   MnCl2                 3.177e-013  3.184e-013   -12.498   -12.497     0.001
   MnCl3-                8.643e-018  7.831e-018   -17.063   -17.106    -0.043
   Mn(OH)3-              1.253e-019  1.135e-019   -18.902   -18.945    -0.043
Mn(3)           2.327e-034
   Mn+3                  2.327e-034  9.580e-035   -33.633   -34.019    -0.385
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.679   -83.850    -0.171
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.051   -97.094    -0.043
Na              2.181e-004
   Na+                   2.174e-004  1.972e-004    -3.663    -3.705    -0.042
   NaHCO3                6.265e-007  6.279e-007    -6.203    -6.202     0.001
   NaCO3-                7.356e-009  6.665e-009    -8.133    -8.176    -0.043
   NaSO4-                4.662e-011  4.224e-011   -10.331   -10.374    -0.043
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.181   -74.180     0.001



S(-2)           2.082e-004
   H2S                   6.383e-005  6.396e-005    -4.195    -4.194     0.001
   HS-                   5.519e-005  5.001e-005    -4.258    -4.301    -0.043
   Fe(HS)2               4.348e-005  4.358e-005    -4.362    -4.361     0.001
   Fe(HS)3-              2.619e-007  2.373e-007    -6.582    -6.625    -0.043
   S5-2                  1.201e-007  8.686e-008    -6.920    -7.061    -0.141
   S4-2                  7.119e-008  5.068e-008    -7.148    -7.295    -0.148
   AsS(OH)(HS)-          7.030e-008  6.370e-008    -7.153    -7.196    -0.043
   S6-2                  6.132e-008  4.496e-008    -7.212    -7.347    -0.135
   S-2                   6.126e-011  4.129e-011   -10.213   -10.384    -0.171
   S3-2                  2.551e-011  1.786e-011   -10.593   -10.748    -0.155
   S2-2                  1.468e-012  1.013e-012   -11.833   -11.994    -0.161
   As3S4(HS)2-           9.683e-018  8.774e-018   -17.014   -17.057    -0.043
S(6)            7.935e-008
   SO4-2                 6.290e-008  4.273e-008    -7.201    -7.369    -0.168
   CaSO4                 1.553e-008  1.556e-008    -7.809    -7.808     0.001
   MgSO4                 5.433e-010  5.444e-010    -9.265    -9.264     0.001
   MnSO4                 1.702e-010  1.706e-010    -9.769    -9.768     0.001
   FeSO4                 1.483e-010  1.486e-010    -9.829    -9.828     0.001
   NaSO4-                4.662e-011  4.224e-011   -10.331   -10.374    -0.043
   BaSO4                 7.658e-012  7.674e-012   -11.116   -11.115     0.001
   KSO4-                 5.674e-012  5.141e-012   -11.246   -11.289    -0.043
   HSO4-                 6.707e-013  6.077e-013   -12.173   -12.216    -0.043
   CaHSO4+               1.472e-014  1.334e-014   -13.832   -13.875    -0.043
   FeHSO4+               1.577e-016  1.429e-016   -15.802   -15.845    -0.043
   FeSO4+                1.333e-025  1.208e-025   -24.875   -24.918    -0.043
   Fe(SO4)2-             1.246e-031  1.129e-031   -30.904   -30.947    -0.043
   FeHSO4+2              7.021e-032  4.732e-032   -31.154   -31.325    -0.171

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.21  -19.59   -1.38  As2O3
Artinite        -10.20   -0.60    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.62  -46.39    8.23  As2O5
As2S3(am)        -8.10  -53.00  -44.90  As2S3
As_native        -6.19  -18.72  -12.53  As
Ba3(AsO4)2      -16.83  -66.94  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4
Birnessite      -28.63   14.97   43.60  MnO2
Bixbyite        -26.42  -27.03   -0.61  Mn2O3
Brucite          -7.44    9.40   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.92  -55.82  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -18.25  -19.59   -1.34  As2O3
CO2(g)           -1.26   -2.73   -1.47  CO2
Dolomite         -1.40  -18.49  -17.09  CaMg(CO3)2
Dolomite(d)      -1.95  -18.49  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.98   -1.08    4.89  Fe(OH)3
Fe3(OH)8        -13.43    6.79   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.17   -3.92  FeS
Goethite         -0.08   -1.08   -1.00  FeOOH
Greigite          7.28  -37.75  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.20   -4.19   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -28.02   33.01   61.03  Mn3O4
Hematite          1.84   -2.17   -4.01  Fe2O3
Huntite          -8.53  -38.50  -29.97  CaMg3(CO3)4



Hydromagnesite  -21.86  -30.62   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.81  -43.64   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.05  -43.26   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.92  -42.20   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.94  -45.33   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.17   -4.65  FeS
Maghemite        -8.55   -2.17    6.39  Fe2O3
Magnesite        -1.98  -10.01   -8.03  MgCO3
Magnetite         3.05    6.79    3.74  Fe3O4
Manganite       -13.34   12.00   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.43  -90.15   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.85  -61.55  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.46  -12.75    2.71  MnCl2:4H2O
MnS(Green)       -5.91   -2.11    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.40   -5.95   -0.55  NaHCO3
Natron          -11.84  -13.15   -1.31  Na2CO3:10H2O
Nesquehonite     -4.39  -10.01   -5.62  MgCO3:3H2O
Nsutite         -27.59   14.97   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -6.70  -53.00  -46.30  As2S3
Portlandite     -11.87   10.93   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.18    9.02   15.20  Mn(OH)2
Pyrolusite      -26.41   14.97   41.38  MnO2
Realgar          -3.96  -23.91  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.14  -45.39  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.60  -14.78   -0.18  Na2SO4
Thermonatrite   -13.28  -13.15    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.63  -12.19   -8.56  BaCO3

Reaction step 84.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.680e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.64   14.96   43.60   2.335e-003           0 -2.335e-003



Calcite              0.00   -8.48   -8.48   1.000e-001  9.729e-002 -2.710e-003
Goethite            -0.10   -1.10   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.36   11.98   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.289e-003  2.289e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.034e-003  2.034e-003
Witherite           -3.63  -12.19   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.125e-024  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      9.991e-026       0.000  9.991e-026     -25.000
Hfo_sOMn+        3.507e-026       0.000  3.507e-026     -25.455
Hfo_sOFe+        8.608e-027       0.000  8.608e-027     -26.065
Hfo_sOH2+        1.691e-027       0.000  1.691e-027     -26.772
Hfo_sOH          5.804e-028       0.000  5.804e-028     -27.236
Hfo_sOHBa+2      5.984e-029       0.000  5.984e-029     -28.223
Hfo_sO-          4.562e-030       0.000  4.562e-030     -29.341

Hfo           
 1.125e-024  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.215e-025       0.000  8.215e-025     -24.085
Hfo_wOH          2.819e-025       0.000  2.819e-025     -24.550
Hfo_wOFe+        3.902e-026       0.000  3.902e-026     -25.409
Hfo_wOMn+        1.353e-026       0.000  1.353e-026     -25.869
Hfo_wOCa+        4.914e-027       0.000  4.914e-027     -26.309
Hfo_wOMg+        2.569e-027       0.000  2.569e-027     -26.590
Hfo_wO-          2.216e-027       0.000  2.216e-027     -26.654
Hfo_wOFeOH       7.024e-028       0.000  7.024e-028     -27.153
Hfo_wH2AsO3      1.148e-029       0.000  1.148e-029     -28.940
Hfo_wSO4-        1.074e-031       0.000  1.074e-031     -30.969
Hfo_wOHSO4-2     7.350e-032       0.000  7.350e-032     -31.134
Hfo_wOBa+        4.254e-032       0.000  4.254e-032     -31.371
Hfo_wOHAsO4-3    1.578e-038       0.000  1.578e-038     -37.802
Hfo_wHAsO4-      3.001e-039       0.000  3.001e-039     -38.523
Hfo_wH2AsO4      2.830e-040       0.000  2.830e-040     -39.548

Mno           
-3.712e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.951e-031       0.000  4.951e-031     -30.305
Mno_O3Ca         3.072e-032       0.000  3.072e-032     -31.513
Mno_O3-2         2.309e-032       0.000  2.309e-032     -31.637
Mno_O3HMn+       1.016e-032       0.000  1.016e-032     -31.993
Mno_O3H-         1.188e-033       0.000  1.188e-033     -32.925
Mno_O3HCa+       5.503e-034       0.000  5.503e-034     -33.259
Mno_O3Na-        4.825e-034       0.000  4.825e-034     -33.317
Mno_O3Mg         3.434e-034       0.000  3.434e-034     -33.464
Mno_O3Ba         1.252e-034       0.000  1.252e-034     -33.903
Mno_O3HMg+       4.165e-036       0.000  4.165e-036     -35.380
Mno_O3HBa+       4.010e-036       0.000  4.010e-036     -35.397
Mno_O3HNa        2.317e-036       0.000  2.317e-036     -35.635
Mno_O3H2         4.592e-038       0.000  4.592e-038     -37.338



Mno_O3H3+        4.748e-043       0.000  4.748e-043     -42.323
Mno_O3H3Cl       1.167e-045       0.000  1.167e-045     -44.933

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.575e-002  1.575e-002
Ca               2.863e-003  2.863e-003
Cl               9.873e-005  9.873e-005
Fe               8.628e-005  8.628e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               4.974e-005  4.974e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.825      Charge balance
                                       pe  =  -3.849      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.143e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.646e-003
                       Total CO2 (mol/kg)  =  8.411e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.72
                               Iterations  =  32
                                  Total H  = 1.110486e+002
                                  Total O  = 5.552955e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.631e-007  1.495e-007    -6.787    -6.825    -0.038
   OH-                   7.393e-008  6.695e-008    -7.131    -7.174    -0.043
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.030e-008  6.367e-008    -7.153    -7.196    -0.043
   H3AsO3                1.581e-010  1.584e-010    -9.801    -9.800     0.001
   H2AsO3-               8.284e-013  7.503e-013   -12.082   -12.125    -0.043
   H4AsO3+               1.295e-017  1.173e-017   -16.888   -16.931    -0.043
   As3S4(HS)2-           1.010e-017  9.146e-018   -16.996   -17.039    -0.043
   HAsO3-2               1.489e-020  1.002e-020   -19.827   -19.999    -0.172
   AsO3-3                3.263e-029  1.337e-029   -28.486   -28.874    -0.387
As(5)           3.806e-019
   H2AsO4-               2.345e-019  2.124e-019   -18.630   -18.673    -0.043
   HAsO4-2               1.461e-019  9.829e-020   -18.835   -19.007    -0.172
   H3AsO4                6.320e-024  6.333e-024   -23.199   -23.198     0.001
   AsO4-3                3.593e-024  1.472e-024   -23.445   -23.832    -0.387
Ba              5.535e-007
   Ba+2                  5.315e-007  3.575e-007    -6.275    -6.447    -0.172
   BaHCO3+               2.166e-008  1.961e-008    -7.664    -7.707    -0.043
   BaCO3                 3.310e-010  3.317e-010    -9.480    -9.479     0.001
   BaSO4                 7.561e-012  7.577e-012   -11.121   -11.121     0.001
   BaOH+                 8.946e-014  8.102e-014   -13.048   -13.091    -0.043
C(-4)           7.343e-003
   CH4                   7.343e-003  7.359e-003    -2.134    -2.133     0.001
C(4)            8.411e-003
   HCO3-                 6.300e-003  5.724e-003    -2.201    -2.242    -0.042
   CO2                   1.920e-003  1.924e-003    -2.717    -2.716     0.001



   CaHCO3+               1.487e-004  1.347e-004    -3.828    -3.871    -0.043
   MnHCO3+               1.278e-005  1.157e-005    -4.894    -4.937    -0.043
   FeHCO3+               1.249e-005  1.131e-005    -4.904    -4.947    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.010e-006  3.631e-006    -5.397    -5.440    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.635e-006  1.796e-006    -5.579    -5.746    -0.167
   FeCO3                 8.493e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.332e-007  6.345e-007    -6.198    -6.198     0.001
   MgCO3                 9.273e-008  9.292e-008    -7.033    -7.032     0.001
   BaHCO3+               2.166e-008  1.961e-008    -7.664    -7.707    -0.043
   NaCO3-                7.279e-009  6.592e-009    -8.138    -8.181    -0.043
   BaCO3                 3.310e-010  3.317e-010    -9.480    -9.479     0.001
Ca              2.863e-003
   Ca+2                  2.709e-003  1.845e-003    -2.567    -2.734    -0.167
   CaHCO3+               1.487e-004  1.347e-004    -3.828    -3.871    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.553e-008  1.556e-008    -7.809    -7.808     0.001
   CaOH+                 2.261e-009  2.047e-009    -8.646    -8.689    -0.043
   CaHSO4+               1.505e-014  1.363e-014   -13.823   -13.866    -0.043
Cl              9.873e-005
   Cl-                   9.872e-005  8.926e-005    -4.006    -4.049    -0.044
   MnCl+                 9.108e-009  8.249e-009    -8.041    -8.084    -0.043
   FeCl+                 2.688e-009  2.434e-009    -8.571    -8.614    -0.043
   MnCl2                 3.207e-013  3.214e-013   -12.494   -12.493     0.001
   MnCl3-                8.724e-018  7.901e-018   -17.059   -17.102    -0.043
   FeCl+2                1.069e-024  7.193e-025   -23.971   -24.143    -0.172
   FeCl2+                3.167e-028  2.868e-028   -27.499   -27.542    -0.043
   FeCl3                 2.554e-033  2.560e-033   -32.593   -32.592     0.001
Fe(2)           8.628e-005
   Fe(HS)2               4.326e-005  4.336e-005    -4.364    -4.363     0.001
   Fe+2                  2.937e-005  1.976e-005    -4.532    -4.704    -0.172
   FeHCO3+               1.249e-005  1.131e-005    -4.904    -4.947    -0.043
   FeCO3                 8.493e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.587e-007  2.343e-007    -6.587    -6.630    -0.043
   FeOH+                 4.614e-008  4.179e-008    -7.336    -7.379    -0.043
   FeCl+                 2.688e-009  2.434e-009    -8.571    -8.614    -0.043
   FeSO4                 1.483e-010  1.486e-010    -9.829    -9.828     0.001
   Fe(OH)2               2.374e-012  2.379e-012   -11.625   -11.624     0.001
   Fe(OH)3-              6.527e-016  5.911e-016   -15.185   -15.228    -0.043
   FeHSO4+               1.612e-016  1.460e-016   -15.793   -15.836    -0.043
Fe(3)           5.029e-014
   Fe(OH)2+              2.818e-014  2.552e-014   -13.550   -13.593    -0.043
   Fe(OH)3               2.194e-014  2.199e-014   -13.659   -13.658     0.001
   Fe(OH)4-              1.481e-016  1.341e-016   -15.829   -15.872    -0.043
   FeOH+2                1.713e-017  1.152e-017   -16.766   -16.938    -0.172
   Fe+3                  6.512e-022  2.669e-022   -21.186   -21.574    -0.387
   FeCl+2                1.069e-024  7.193e-025   -23.971   -24.143    -0.172
   FeSO4+                1.366e-025  1.237e-025   -24.864   -24.908    -0.043
   FeCl2+                3.167e-028  2.868e-028   -27.499   -27.542    -0.043
   Fe(SO4)2-             1.264e-031  1.145e-031   -30.898   -30.941    -0.043
   FeHSO4+2              7.362e-032  4.952e-032   -31.133   -31.305    -0.172
   Fe2(OH)2+4            1.746e-032  3.574e-033   -31.758   -32.447    -0.689
   FeCl3                 2.554e-033  2.560e-033   -32.593   -32.592     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.644   -43.720    -1.076
H(0)            1.578e-009
   H2                    7.890e-010  7.907e-010    -9.103    -9.102     0.001
K               1.893e-005
   K+                    1.893e-005  1.711e-005    -4.723    -4.767    -0.044
   KSO4-                 5.615e-012  5.085e-012   -11.251   -11.294    -0.043
Mg              8.326e-005
   Mg+2                  7.915e-005  5.422e-005    -4.102    -4.266    -0.164
   MgHCO3+               4.010e-006  3.631e-006    -5.397    -5.440    -0.043
   MgCO3                 9.273e-008  9.292e-008    -7.033    -7.032     0.001
   MgOH+                 1.454e-009  1.317e-009    -8.837    -8.881    -0.043
   MgSO4                 5.364e-010  5.375e-010    -9.271    -9.270     0.001
Mn(2)           4.974e-005



   Mn+2                  3.372e-005  2.268e-005    -4.472    -4.644    -0.172
   MnHCO3+               1.278e-005  1.157e-005    -4.894    -4.937    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.108e-009  8.249e-009    -8.041    -8.084    -0.043
   MnOH+                 4.306e-009  3.900e-009    -8.366    -8.409    -0.043
   MnSO4                 1.702e-010  1.706e-010    -9.769    -9.768     0.001
   MnCl2                 3.207e-013  3.214e-013   -12.494   -12.493     0.001
   MnCl3-                8.724e-018  7.901e-018   -17.059   -17.102    -0.043
   Mn(OH)3-              1.188e-019  1.076e-019   -18.925   -18.968    -0.043
Mn(3)           2.420e-034
   Mn+3                  2.420e-034  9.915e-035   -33.616   -34.004    -0.387
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.707   -83.879    -0.172
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.069   -97.112    -0.043
Na              2.181e-004
   Na+                   2.174e-004  1.971e-004    -3.663    -3.705    -0.043
   NaHCO3                6.332e-007  6.345e-007    -6.198    -6.198     0.001
   NaCO3-                7.279e-009  6.592e-009    -8.138    -8.181    -0.043
   NaSO4-                4.613e-011  4.178e-011   -10.336   -10.379    -0.043
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.177   -74.176     0.001
S(-2)           2.082e-004
   H2S                   6.471e-005  6.485e-005    -4.189    -4.188     0.001
   HS-                   5.479e-005  4.962e-005    -4.261    -4.304    -0.043
   Fe(HS)2               4.326e-005  4.336e-005    -4.364    -4.363     0.001
   Fe(HS)3-              2.587e-007  2.343e-007    -6.587    -6.630    -0.043
   S5-2                  1.168e-007  8.436e-008    -6.932    -7.074    -0.141
   AsS(OH)(HS)-          7.030e-008  6.367e-008    -7.153    -7.196    -0.043
   S4-2                  6.924e-008  4.922e-008    -7.160    -7.308    -0.148
   S6-2                  5.963e-008  4.366e-008    -7.225    -7.360    -0.135
   S-2                   5.961e-011  4.010e-011   -10.225   -10.397    -0.172
   S3-2                  2.482e-011  1.734e-011   -10.605   -10.761    -0.156
   S2-2                  1.429e-012  9.843e-013   -11.845   -12.007    -0.162
   As3S4(HS)2-           1.010e-017  9.146e-018   -16.996   -17.039    -0.043
S(6)            7.881e-008
   SO4-2                 6.237e-008  4.229e-008    -7.205    -7.374    -0.169
   CaSO4                 1.553e-008  1.556e-008    -7.809    -7.808     0.001
   MgSO4                 5.364e-010  5.375e-010    -9.271    -9.270     0.001
   MnSO4                 1.702e-010  1.706e-010    -9.769    -9.768     0.001
   FeSO4                 1.483e-010  1.486e-010    -9.829    -9.828     0.001
   NaSO4-                4.613e-011  4.178e-011   -10.336   -10.379    -0.043
   BaSO4                 7.561e-012  7.577e-012   -11.121   -11.121     0.001
   KSO4-                 5.615e-012  5.085e-012   -11.251   -11.294    -0.043
   HSO4-                 6.786e-013  6.145e-013   -12.168   -12.211    -0.043
   CaHSO4+               1.505e-014  1.363e-014   -13.823   -13.866    -0.043
   FeHSO4+               1.612e-016  1.460e-016   -15.793   -15.836    -0.043
   FeSO4+                1.366e-025  1.237e-025   -24.864   -24.908    -0.043
   Fe(SO4)2-             1.264e-031  1.145e-031   -30.898   -30.941    -0.043
   FeHSO4+2              7.362e-032  4.952e-032   -31.133   -31.305    -0.172

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.22  -19.60   -1.38  As2O3
Artinite        -10.23   -0.63    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.62  -46.40    8.23  As2O5
As2S3(am)        -8.09  -52.99  -44.90  As2S3
As_native        -6.20  -18.73  -12.53  As
Ba3(AsO4)2      -16.89  -67.00  -50.11  Ba3(AsO4)2
Barite           -3.85  -13.82   -9.97  BaSO4
Birnessite      -28.64   14.96   43.60  MnO2
Bixbyite        -26.44  -27.06   -0.61  Mn2O3
Brucite          -7.46    9.38   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -36.96  -55.87  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -18.26  -19.60   -1.34  As2O3
CO2(g)           -1.25   -2.72   -1.47  CO2
Dolomite         -1.40  -18.49  -17.09  CaMg(CO3)2
Dolomite(d)      -1.95  -18.49  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.99   -1.10    4.89  Fe(OH)3
Fe3(OH)8        -13.47    6.75   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.18   -3.92  FeS
Goethite         -0.10   -1.10   -1.00  FeOOH
Greigite          7.27  -37.77  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.19   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -28.06   32.97   61.03  Mn3O4
Hematite          1.81   -2.20   -4.01  Fe2O3
Huntite          -8.55  -38.51  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.90  -30.66   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.83  -43.66   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.07  -43.28   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.94  -42.22   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.95  -45.34   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.18   -4.65  FeS
Maghemite        -8.58   -2.20    6.39  Fe2O3
Magnesite        -1.98  -10.01   -8.03  MgCO3
Magnetite         3.01    6.75    3.74  Fe3O4
Manganite       -13.36   11.98   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.42  -90.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.89  -61.60  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.45  -12.74    2.71  MnCl2:4H2O
MnS(Green)       -5.92   -2.12    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.40   -5.95   -0.55  NaHCO3
Natron          -11.85  -13.16   -1.31  Na2CO3:10H2O
Nesquehonite     -4.39  -10.01   -5.62  MgCO3:3H2O
Nsutite         -27.61   14.96   42.56  MnO2
O2(g)           -71.28  -74.18   -2.89  O2
Orpiment         -6.69  -52.99  -46.30  As2S3
Portlandite     -11.88   10.92   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.19    9.01   15.20  Mn(OH)2
Pyrolusite      -26.42   14.96   41.38  MnO2
Realgar          -3.96  -23.91  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.16  -45.41  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.61  -14.78   -0.18  Na2SO4
Thermonatrite   -13.28  -13.16    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.63  -12.19   -8.56  BaCO3

Reaction step 85.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.700e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.65   14.95   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.725e-002 -2.746e-003
Goethite            -0.11   -1.11   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.37   11.97   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.288e-003  2.288e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.034e-003  2.034e-003
Witherite           -3.64  -12.20   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.934e-025  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      7.847e-026       0.000  7.847e-026     -25.105
Hfo_sOMn+        2.697e-026       0.000  2.697e-026     -25.569
Hfo_sOFe+        6.620e-027       0.000  6.620e-027     -26.179
Hfo_sOH2+        1.343e-027       0.000  1.343e-027     -26.872
Hfo_sOH          4.512e-028       0.000  4.512e-028     -27.346
Hfo_sOHBa+2      4.641e-029       0.000  4.641e-029     -28.333
Hfo_sO-          3.473e-030       0.000  3.473e-030     -29.459

Hfo           
 1.934e-025  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.328e-027       0.000  1.328e-027     -26.877
Hfo_wOH          4.462e-028       0.000  4.462e-028     -27.350
Hfo_wOFe+        6.110e-029       0.000  6.110e-029     -28.214
Hfo_wOMn+        2.118e-029       0.000  2.118e-029     -28.674
Hfo_wOCa+        7.694e-030       0.000  7.694e-030     -29.114
Hfo_wOMg+        3.972e-030       0.000  3.972e-030     -29.401
Hfo_wO-          3.434e-030       0.000  3.434e-030     -29.464
Hfo_wOFeOH       1.077e-030       0.000  1.077e-030     -29.968
Hfo_wH2AsO3      1.806e-032       0.000  1.806e-032     -31.743
Hfo_wSO4-        1.718e-034       0.000  1.718e-034     -33.765
Hfo_wOHSO4-2     1.151e-034       0.000  1.151e-034     -33.939
Hfo_wOBa+        6.578e-035       0.000  6.578e-035     -34.182
Hfo_wOHAsO4-3    2.341e-041       0.000  2.341e-041     -40.631
Hfo_wHAsO4-      4.644e-042       0.000  4.644e-042     -41.333



Hfo_wH2AsO4      4.472e-043       0.000  4.472e-043     -42.349

Mno           
-7.687e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.045e-028       0.000  1.045e-028     -27.981
Mno_O3Ca         6.482e-030       0.000  6.482e-030     -29.188
Mno_O3-2         4.822e-030       0.000  4.822e-030     -29.317
Mno_O3HMn+       2.190e-030       0.000  2.190e-030     -29.660
Mno_O3H-         2.534e-031       0.000  2.534e-031     -30.596
Mno_O3HCa+       1.186e-031       0.000  1.186e-031     -30.926
Mno_O3Na-        1.007e-031       0.000  1.007e-031     -30.997
Mno_O3Mg         7.156e-032       0.000  7.156e-032     -31.145
Mno_O3Ba         2.608e-032       0.000  2.608e-032     -31.584
Mno_O3HMg+       8.864e-034       0.000  8.864e-034     -33.052
Mno_O3HBa+       8.532e-034       0.000  8.532e-034     -33.069
Mno_O3HNa        4.938e-034       0.000  4.938e-034     -33.306
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.056e-040       0.000  1.056e-040     -39.976
Mno_O3H3Cl       2.595e-043       0.000  2.595e-043     -42.586

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.599e-002  1.599e-002
Ca               2.899e-003  2.899e-003
Cl               9.873e-005  9.873e-005
Fe               8.669e-005  8.669e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.043e-005  5.043e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.816      Charge balance
                                       pe  =  -3.839      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.247e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.720e-003
                       Total CO2 (mol/kg)  =  8.548e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.69
                               Iterations  =  35
                                  Total H  = 1.110490e+002
                                  Total O  = 5.552987e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.666e-007  1.526e-007    -6.778    -6.816    -0.038
   OH-                   7.243e-008  6.556e-008    -7.140    -7.183    -0.043
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.030e-008  6.364e-008    -7.153    -7.196    -0.043



   H3AsO3                1.571e-010  1.574e-010    -9.804    -9.803     0.001
   H2AsO3-               8.066e-013  7.301e-013   -12.093   -12.137    -0.043
   H4AsO3+               1.315e-017  1.190e-017   -16.881   -16.924    -0.043
   As3S4(HS)2-           1.052e-017  9.524e-018   -16.978   -17.021    -0.043
   HAsO3-2               1.422e-020  9.544e-021   -19.847   -20.020    -0.173
   AsO3-3                3.058e-029  1.248e-029   -28.515   -28.904    -0.389
As(5)           3.695e-019
   H2AsO4-               2.293e-019  2.076e-019   -18.640   -18.683    -0.043
   HAsO4-2               1.402e-019  9.409e-020   -18.853   -19.026    -0.173
   H3AsO4                6.309e-024  6.322e-024   -23.200   -23.199     0.001
   AsO4-3                3.383e-024  1.380e-024   -23.471   -23.860    -0.389
Ba              5.535e-007
   Ba+2                  5.313e-007  3.567e-007    -6.275    -6.448    -0.173
   BaHCO3+               2.185e-008  1.978e-008    -7.661    -7.704    -0.043
   BaCO3                 3.268e-010  3.275e-010    -9.486    -9.485     0.001
   BaSO4                 7.465e-012  7.481e-012   -11.127   -11.126     0.001
   BaOH+                 8.744e-014  7.915e-014   -13.058   -13.102    -0.043
C(-4)           7.443e-003
   CH4                   7.443e-003  7.459e-003    -2.128    -2.127     0.001
C(4)            8.548e-003
   HCO3-                 6.371e-003  5.786e-003    -2.196    -2.238    -0.042
   CO2                   1.982e-003  1.986e-003    -2.703    -2.702     0.001
   CaHCO3+               1.519e-004  1.375e-004    -3.818    -3.862    -0.043
   MnHCO3+               1.306e-005  1.182e-005    -4.884    -4.927    -0.043
   FeHCO3+               1.276e-005  1.155e-005    -4.894    -4.937    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.046e-006  3.663e-006    -5.393    -5.436    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.614e-006  1.778e-006    -5.583    -5.750    -0.167
   FeCO3                 8.493e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.397e-007  6.411e-007    -6.194    -6.193     0.001
   MgCO3                 9.158e-008  9.177e-008    -7.038    -7.037     0.001
   BaHCO3+               2.185e-008  1.978e-008    -7.661    -7.704    -0.043
   NaCO3-                7.205e-009  6.522e-009    -8.142    -8.186    -0.043
   BaCO3                 3.268e-010  3.275e-010    -9.486    -9.485     0.001
Ca              2.899e-003
   Ca+2                  2.741e-003  1.863e-003    -2.562    -2.730    -0.168
   CaHCO3+               1.519e-004  1.375e-004    -3.818    -3.862    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.553e-008  1.556e-008    -7.809    -7.808     0.001
   CaOH+                 2.238e-009  2.025e-009    -8.650    -8.693    -0.043
   CaHSO4+               1.537e-014  1.391e-014   -13.813   -13.857    -0.043
Cl              9.873e-005
   Cl-                   9.872e-005  8.921e-005    -4.006    -4.050    -0.044
   MnCl+                 9.201e-009  8.329e-009    -8.036    -8.079    -0.043
   FeCl+                 2.715e-009  2.458e-009    -8.566    -8.609    -0.043
   MnCl2                 3.236e-013  3.243e-013   -12.490   -12.489     0.001
   MnCl3-                8.804e-018  7.969e-018   -17.055   -17.099    -0.043
   FeCl+2                1.107e-024  7.434e-025   -23.956   -24.129    -0.173
   FeCl2+                3.273e-028  2.962e-028   -27.485   -27.528    -0.043
   FeCl3                 2.637e-033  2.643e-033   -32.579   -32.578     0.001
Fe(2)           8.669e-005
   Fe(HS)2               4.305e-005  4.314e-005    -4.366    -4.365     0.001
   Fe+2                  2.973e-005  1.996e-005    -4.527    -4.700    -0.173
   FeHCO3+               1.276e-005  1.155e-005    -4.894    -4.937    -0.043
   FeCO3                 8.493e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.555e-007  2.313e-007    -6.593    -6.636    -0.043
   FeOH+                 4.567e-008  4.134e-008    -7.340    -7.384    -0.043
   FeCl+                 2.715e-009  2.458e-009    -8.566    -8.609    -0.043
   FeSO4                 1.482e-010  1.485e-010    -9.829    -9.828     0.001
   Fe(OH)2               2.299e-012  2.304e-012   -11.638   -11.637     0.001
   Fe(OH)3-              6.195e-016  5.607e-016   -15.208   -15.251    -0.043
   FeHSO4+               1.646e-016  1.490e-016   -15.783   -15.827    -0.043
Fe(3)           4.942e-014
   Fe(OH)2+              2.795e-014  2.530e-014   -13.554   -13.597    -0.043
   Fe(OH)3               2.130e-014  2.135e-014   -13.672   -13.671     0.001
   Fe(OH)4-              1.409e-016  1.275e-016   -15.851   -15.894    -0.043



   FeOH+2                1.738e-017  1.167e-017   -16.760   -16.933    -0.173
   Fe+3                  6.764e-022  2.759e-022   -21.170   -21.559    -0.389
   FeCl+2                1.107e-024  7.434e-025   -23.956   -24.129    -0.173
   FeSO4+                1.399e-025  1.266e-025   -24.854   -24.897    -0.043
   FeCl2+                3.273e-028  2.962e-028   -27.485   -27.528    -0.043
   Fe(SO4)2-             1.281e-031  1.159e-031   -30.893   -30.936    -0.043
   FeHSO4+2              7.709e-032  5.175e-032   -31.113   -31.286    -0.173
   Fe2(OH)2+4            1.804e-032  3.664e-033   -31.744   -32.436    -0.692
   FeCl3                 2.637e-033  2.643e-033   -32.579   -32.578     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.631   -43.713    -1.082
H(0)            1.571e-009
   H2                    7.854e-010  7.871e-010    -9.105    -9.104     0.001
K               1.893e-005
   K+                    1.893e-005  1.710e-005    -4.723    -4.767    -0.044
   KSO4-                 5.557e-012  5.030e-012   -11.255   -11.298    -0.043
Mg              8.326e-005
   Mg+2                  7.912e-005  5.410e-005    -4.102    -4.267    -0.165
   MgHCO3+               4.046e-006  3.663e-006    -5.393    -5.436    -0.043
   MgCO3                 9.158e-008  9.177e-008    -7.038    -7.037     0.001
   MgOH+                 1.421e-009  1.286e-009    -8.847    -8.891    -0.043
   MgSO4                 5.296e-010  5.308e-010    -9.276    -9.275     0.001
Mn(2)           5.043e-005
   Mn+2                  3.414e-005  2.292e-005    -4.467    -4.640    -0.173
   MnHCO3+               1.306e-005  1.182e-005    -4.884    -4.927    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.201e-009  8.329e-009    -8.036    -8.079    -0.043
   MnOH+                 4.262e-009  3.858e-009    -8.370    -8.414    -0.043
   MnSO4                 1.702e-010  1.706e-010    -9.769    -9.768     0.001
   MnCl2                 3.236e-013  3.243e-013   -12.490   -12.489     0.001
   MnCl3-                8.804e-018  7.969e-018   -17.055   -17.099    -0.043
   Mn(OH)3-              1.127e-019  1.020e-019   -18.948   -18.991    -0.043
Mn(3)           2.513e-034
   Mn+3                  2.513e-034  1.025e-034   -33.600   -33.989    -0.389
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.734   -83.907    -0.173
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.087   -97.130    -0.043
Na              2.181e-004
   Na+                   2.174e-004  1.970e-004    -3.663    -3.705    -0.043
   NaHCO3                6.397e-007  6.411e-007    -6.194    -6.193     0.001
   NaCO3-                7.205e-009  6.522e-009    -8.142    -8.186    -0.043
   NaSO4-                4.566e-011  4.133e-011   -10.340   -10.384    -0.043
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.173   -74.172     0.001
S(-2)           2.082e-004
   H2S                   6.558e-005  6.572e-005    -4.183    -4.182     0.001
   HS-                   5.440e-005  4.924e-005    -4.264    -4.308    -0.043
   Fe(HS)2               4.305e-005  4.314e-005    -4.366    -4.365     0.001
   Fe(HS)3-              2.555e-007  2.313e-007    -6.593    -6.636    -0.043
   S5-2                  1.137e-007  8.198e-008    -6.944    -7.086    -0.142
   AsS(OH)(HS)-          7.030e-008  6.364e-008    -7.153    -7.196    -0.043
   S4-2                  6.739e-008  4.783e-008    -7.171    -7.320    -0.149
   S6-2                  5.802e-008  4.243e-008    -7.236    -7.372    -0.136
   S-2                   5.804e-011  3.897e-011   -10.236   -10.409    -0.173
   S3-2                  2.416e-011  1.685e-011   -10.617   -10.773    -0.156
   S2-2                  1.391e-012  9.565e-013   -11.857   -12.019    -0.163
   As3S4(HS)2-           1.052e-017  9.524e-018   -16.978   -17.021    -0.043
S(6)            7.828e-008
   SO4-2                 6.184e-008  4.185e-008    -7.209    -7.378    -0.170
   CaSO4                 1.553e-008  1.556e-008    -7.809    -7.808     0.001
   MgSO4                 5.296e-010  5.308e-010    -9.276    -9.275     0.001
   MnSO4                 1.702e-010  1.706e-010    -9.769    -9.768     0.001
   FeSO4                 1.482e-010  1.485e-010    -9.829    -9.828     0.001
   NaSO4-                4.566e-011  4.133e-011   -10.340   -10.384    -0.043
   BaSO4                 7.465e-012  7.481e-012   -11.127   -11.126     0.001
   KSO4-                 5.557e-012  5.030e-012   -11.255   -11.298    -0.043
   HSO4-                 6.861e-013  6.211e-013   -12.164   -12.207    -0.043



   CaHSO4+               1.537e-014  1.391e-014   -13.813   -13.857    -0.043
   FeHSO4+               1.646e-016  1.490e-016   -15.783   -15.827    -0.043
   FeSO4+                1.399e-025  1.266e-025   -24.854   -24.897    -0.043
   Fe(SO4)2-             1.281e-031  1.159e-031   -30.893   -30.936    -0.043
   FeHSO4+2              7.709e-032  5.175e-032   -31.113   -31.286    -0.173

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.23  -19.61   -1.38  As2O3
Artinite        -10.25   -0.65    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.63  -46.40    8.23  As2O5
As2S3(am)        -8.08  -52.98  -44.90  As2S3
As_native        -6.20  -18.73  -12.53  As
Ba3(AsO4)2      -16.95  -67.06  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -28.65   14.95   43.60  MnO2
Bixbyite        -26.47  -27.08   -0.61  Mn2O3
Brucite          -7.47    9.37   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.00  -55.91  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -18.27  -19.61   -1.34  As2O3
CO2(g)           -1.23   -2.70   -1.47  CO2
Dolomite         -1.41  -18.50  -17.09  CaMg(CO3)2
Dolomite(d)      -1.96  -18.50  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.00   -1.11    4.89  Fe(OH)3
Fe3(OH)8        -13.51    6.71   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.19   -3.92  FeS
Goethite         -0.11   -1.11   -1.00  FeOOH
Greigite          7.25  -37.78  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.18   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.10   32.93   61.03  Mn3O4
Hematite          1.79   -2.22   -4.01  Fe2O3
Huntite          -8.56  -38.53  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.94  -30.70   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.85  -43.68   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.09  -43.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.96  -42.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.96  -45.35   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.19   -4.65  FeS
Maghemite        -8.61   -2.22    6.39  Fe2O3
Magnesite        -1.99  -10.02   -8.03  MgCO3
Magnetite         2.97    6.71    3.74  Fe3O4
Manganite       -13.37   11.97   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.40  -90.11   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.93  -61.64  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.45  -12.74    2.71  MnCl2:4H2O
MnS(Green)       -5.93   -2.13    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.40   -5.94   -0.55  NaHCO3
Natron          -11.85  -13.16   -1.31  Na2CO3:10H2O
Nesquehonite     -4.40  -10.02   -5.62  MgCO3:3H2O
Nsutite         -27.62   14.95   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -6.68  -52.98  -46.30  As2S3



Portlandite     -11.90   10.90   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.21    8.99   15.20  Mn(OH)2
Pyrolusite      -26.43   14.95   41.38  MnO2
Realgar          -3.96  -23.90  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.17  -45.42  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.06  -18.09  -15.03  S
Thenardite      -14.61  -14.79   -0.18  Na2SO4
Thermonatrite   -13.29  -13.16    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.64  -12.20   -8.56  BaCO3

Reaction step 86.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.720e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.67   14.93   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.722e-002 -2.782e-003
Goethite            -0.12   -1.12   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.38   11.96   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.287e-003  2.287e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.034e-003  2.034e-003
Witherite           -3.64  -12.20   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.314e-028  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.756e-028       0.000  1.756e-028     -27.755
Hfo_sOMn+        5.914e-029       0.000  5.914e-029     -28.228
Hfo_sOFe+        1.452e-029       0.000  1.452e-029     -28.838
Hfo_sOH2+        3.038e-030       0.000  3.038e-030     -29.517
Hfo_sOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_sOHBa+2      1.026e-031       0.000  1.026e-031     -30.989
Hfo_sO-          7.541e-033       0.000  7.541e-033     -32.123



Hfo           
 4.314e-028  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        3.038e-030       0.000  3.038e-030     -29.517
Hfo_wOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_wOFe+        1.355e-031       0.000  1.355e-031     -30.868
Hfo_wOMn+        4.698e-032       0.000  4.698e-032     -31.328
Hfo_wOCa+        1.706e-032       0.000  1.706e-032     -31.768
Hfo_wOMg+        8.703e-033       0.000  8.703e-033     -32.060
Hfo_wO-          7.541e-033       0.000  7.541e-033     -32.123
Hfo_wOFeOH       2.340e-033       0.000  2.340e-033     -32.631
Hfo_wH2AsO3      4.023e-035       0.000  4.023e-035     -34.395
Hfo_wSO4-        3.890e-037       0.000  3.890e-037     -36.410
Hfo_wOHSO4-2     2.554e-037       0.000  2.554e-037     -36.593
Hfo_wOBa+        1.441e-037       0.000  1.441e-037     -36.841
Hfo_wOHAsO4-3    4.927e-044       0.000  4.927e-044     -43.307
Hfo_wHAsO4-      1.018e-044       0.000  1.018e-044     -43.992
Hfo_wH2AsO4      1.001e-045       0.000  1.001e-045     -45.000

Mno           
-7.316e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.013e-028       0.000  1.013e-028     -27.995
Mno_O3Ca         6.284e-030       0.000  6.284e-030     -29.202
Mno_O3-2         4.628e-030       0.000  4.628e-030     -29.335
Mno_O3HMn+       2.167e-030       0.000  2.167e-030     -29.664
Mno_O3H-         2.483e-031       0.000  2.483e-031     -30.605
Mno_O3HCa+       1.173e-031       0.000  1.173e-031     -30.931
Mno_O3Na-        9.662e-032       0.000  9.662e-032     -31.015
Mno_O3Mg         6.854e-032       0.000  6.854e-032     -31.164
Mno_O3Ba         2.498e-032       0.000  2.498e-032     -31.602
Mno_O3HMg+       8.665e-034       0.000  8.665e-034     -33.062
Mno_O3HBa+       8.340e-034       0.000  8.340e-034     -33.079
Mno_O3HNa        4.836e-034       0.000  4.836e-034     -33.316
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.078e-040       0.000  1.078e-040     -39.967
Mno_O3H3Cl       2.647e-043       0.000  2.647e-043     -42.577

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.623e-002  1.623e-002
Ca               2.935e-003  2.935e-003
Cl               9.873e-005  9.873e-005
Fe               8.709e-005  8.709e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.112e-005  5.112e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.807      Charge balance
                                       pe  =  -3.830      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  9.351e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.793e-003
                       Total CO2 (mol/kg)  =  8.685e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.66
                               Iterations  =  24
                                  Total H  = 1.110494e+002
                                  Total O  = 5.553018e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.702e-007  1.558e-007    -6.769    -6.807    -0.038
   OH-                   7.100e-008  6.424e-008    -7.149    -7.192    -0.043
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.030e-008  6.361e-008    -7.153    -7.197    -0.043
   H3AsO3                1.561e-010  1.565e-010    -9.806    -9.806     0.001
   H2AsO3-               7.859e-013  7.110e-013   -12.105   -12.148    -0.043
   H4AsO3+               1.335e-017  1.208e-017   -16.875   -16.918    -0.043
   As3S4(HS)2-           1.095e-017  9.909e-018   -16.961   -17.004    -0.043
   HAsO3-2               1.359e-020  9.106e-021   -19.867   -20.041    -0.174
   AsO3-3                2.871e-029  1.166e-029   -28.542   -28.933    -0.391
As(5)           3.591e-019
   H2AsO4-               2.245e-019  2.031e-019   -18.649   -18.692    -0.043
   HAsO4-2               1.346e-019  9.018e-020   -18.871   -19.045    -0.174
   H3AsO4                6.299e-024  6.312e-024   -23.201   -23.200     0.001
   AsO4-3                3.190e-024  1.296e-024   -23.496   -23.887    -0.391
Ba              5.535e-007
   Ba+2                  5.311e-007  3.558e-007    -6.275    -6.449    -0.174
   BaHCO3+               2.204e-008  1.994e-008    -7.657    -7.700    -0.043
   BaCO3                 3.229e-010  3.236e-010    -9.491    -9.490     0.001
   BaSO4                 7.371e-012  7.387e-012   -11.132   -11.132     0.001
   BaOH+                 8.551e-014  7.737e-014   -13.068   -13.111    -0.043
C(-4)           7.543e-003
   CH4                   7.543e-003  7.560e-003    -2.122    -2.122     0.001
C(4)            8.685e-003
   HCO3-                 6.442e-003  5.847e-003    -2.191    -2.233    -0.042
   CO2                   2.044e-003  2.049e-003    -2.689    -2.688     0.001
   CaHCO3+               1.551e-004  1.404e-004    -3.809    -3.853    -0.043
   MnHCO3+               1.333e-005  1.206e-005    -4.875    -4.919    -0.043
   FeHCO3+               1.303e-005  1.179e-005    -4.885    -4.929    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.082e-006  3.693e-006    -5.389    -5.433    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.592e-006  1.760e-006    -5.586    -5.754    -0.168
   FeCO3                 8.493e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.461e-007  6.475e-007    -6.190    -6.189     0.001
   MgCO3                 9.047e-008  9.067e-008    -7.043    -7.043     0.001
   BaHCO3+               2.204e-008  1.994e-008    -7.657    -7.700    -0.043
   NaCO3-                7.134e-009  6.454e-009    -8.147    -8.190    -0.043
   BaCO3                 3.229e-010  3.236e-010    -9.491    -9.490     0.001
Ca              2.935e-003
   Ca+2                  2.774e-003  1.882e-003    -2.557    -2.725    -0.168
   CaHCO3+               1.551e-004  1.404e-004    -3.809    -3.853    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.552e-008  1.555e-008    -7.809    -7.808     0.001
   CaOH+                 2.215e-009  2.004e-009    -8.655    -8.698    -0.043
   CaHSO4+               1.569e-014  1.420e-014   -13.804   -13.848    -0.043
Cl              9.873e-005
   Cl-                   9.872e-005  8.917e-005    -4.006    -4.050    -0.044
   MnCl+                 9.293e-009  8.407e-009    -8.032    -8.075    -0.043



   FeCl+                 2.742e-009  2.481e-009    -8.562    -8.605    -0.043
   MnCl2                 3.265e-013  3.272e-013   -12.486   -12.485     0.001
   MnCl3-                8.883e-018  8.037e-018   -17.051   -17.095    -0.043
   FeCl+2                1.146e-024  7.677e-025   -23.941   -24.115    -0.174
   FeCl2+                3.379e-028  3.058e-028   -27.471   -27.515    -0.043
   FeCl3                 2.720e-033  2.726e-033   -32.565   -32.564     0.001
Fe(2)           8.709e-005
   Fe(HS)2               4.283e-005  4.292e-005    -4.368    -4.367     0.001
   Fe+2                  3.009e-005  2.016e-005    -4.522    -4.696    -0.174
   FeHCO3+               1.303e-005  1.179e-005    -4.885    -4.929    -0.043
   FeCO3                 8.493e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.525e-007  2.284e-007    -6.598    -6.641    -0.043
   FeOH+                 4.521e-008  4.090e-008    -7.345    -7.388    -0.043
   FeCl+                 2.742e-009  2.481e-009    -8.562    -8.605    -0.043
   FeSO4                 1.482e-010  1.485e-010    -9.829    -9.828     0.001
   Fe(OH)2               2.229e-012  2.234e-012   -11.652   -11.651     0.001
   Fe(OH)3-              5.886e-016  5.326e-016   -15.230   -15.274    -0.043
   FeHSO4+               1.681e-016  1.521e-016   -15.775   -15.818    -0.043
Fe(3)           4.859e-014
   Fe(OH)2+              2.774e-014  2.509e-014   -13.557   -13.600    -0.043
   Fe(OH)3               2.070e-014  2.074e-014   -13.684   -13.683     0.001
   Fe(OH)4-              1.342e-016  1.214e-016   -15.872   -15.916    -0.043
   FeOH+2                1.763e-017  1.181e-017   -16.754   -16.928    -0.174
   Fe+3                  7.019e-022  2.851e-022   -21.154   -21.545    -0.391
   FeCl+2                1.146e-024  7.677e-025   -23.941   -24.115    -0.174
   FeSO4+                1.431e-025  1.295e-025   -24.844   -24.888    -0.043
   FeCl2+                3.379e-028  3.058e-028   -27.471   -27.515    -0.043
   Fe(SO4)2-             1.297e-031  1.173e-031   -30.887   -30.931    -0.043
   FeHSO4+2              8.062e-032  5.402e-032   -31.094   -31.267    -0.174
   Fe2(OH)2+4            1.863e-032  3.754e-033   -31.730   -32.425    -0.696
   FeCl3                 2.720e-033  2.726e-033   -32.565   -32.564     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.619   -43.706    -1.087
H(0)            1.564e-009
   H2                    7.819e-010  7.836e-010    -9.107    -9.106     0.001
K               1.893e-005
   K+                    1.893e-005  1.710e-005    -4.723    -4.767    -0.044
   KSO4-                 5.500e-012  4.976e-012   -11.260   -11.303    -0.043
Mg              8.326e-005
   Mg+2                  7.908e-005  5.398e-005    -4.102    -4.268    -0.166
   MgHCO3+               4.082e-006  3.693e-006    -5.389    -5.433    -0.043
   MgCO3                 9.047e-008  9.067e-008    -7.043    -7.043     0.001
   MgOH+                 1.390e-009  1.258e-009    -8.857    -8.900    -0.043
   MgSO4                 5.230e-010  5.242e-010    -9.281    -9.281     0.001
Mn(2)           5.112e-005
   Mn+2                  3.454e-005  2.315e-005    -4.462    -4.636    -0.174
   MnHCO3+               1.333e-005  1.206e-005    -4.875    -4.919    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.293e-009  8.407e-009    -8.032    -8.075    -0.043
   MnOH+                 4.219e-009  3.817e-009    -8.375    -8.418    -0.043
   MnSO4                 1.701e-010  1.705e-010    -9.769    -9.768     0.001
   MnCl2                 3.265e-013  3.272e-013   -12.486   -12.485     0.001
   MnCl3-                8.883e-018  8.037e-018   -17.051   -17.095    -0.043
   Mn(OH)3-              1.071e-019  9.691e-020   -18.970   -19.014    -0.043
Mn(3)           2.608e-034
   Mn+3                  2.608e-034  1.059e-034   -33.584   -33.975    -0.391
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.761   -83.935    -0.174
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.105   -97.148    -0.043
Na              2.181e-004
   Na+                   2.174e-004  1.969e-004    -3.663    -3.706    -0.043
   NaHCO3                6.461e-007  6.475e-007    -6.190    -6.189     0.001
   NaCO3-                7.134e-009  6.454e-009    -8.147    -8.190    -0.043
   NaSO4-                4.519e-011  4.088e-011   -10.345   -10.388    -0.043
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.169   -74.168     0.001
S(-2)           2.082e-004



   H2S                   6.644e-005  6.658e-005    -4.178    -4.177     0.001
   HS-                   5.402e-005  4.888e-005    -4.267    -4.311    -0.043
   Fe(HS)2               4.283e-005  4.292e-005    -4.368    -4.367     0.001
   Fe(HS)3-              2.525e-007  2.284e-007    -6.598    -6.641    -0.043
   S5-2                  1.107e-007  7.972e-008    -6.956    -7.098    -0.143
   AsS(OH)(HS)-          7.030e-008  6.361e-008    -7.153    -7.197    -0.043
   S4-2                  6.563e-008  4.651e-008    -7.183    -7.332    -0.150
   S6-2                  5.648e-008  4.126e-008    -7.248    -7.384    -0.136
   S-2                   5.655e-011  3.789e-011   -10.248   -10.421    -0.174
   S3-2                  2.353e-011  1.639e-011   -10.628   -10.785    -0.157
   S2-2                  1.355e-012  9.301e-013   -11.868   -12.031    -0.163
   As3S4(HS)2-           1.095e-017  9.909e-018   -16.961   -17.004    -0.043
S(6)            7.774e-008
   SO4-2                 6.132e-008  4.142e-008    -7.212    -7.383    -0.170
   CaSO4                 1.552e-008  1.555e-008    -7.809    -7.808     0.001
   MgSO4                 5.230e-010  5.242e-010    -9.281    -9.281     0.001
   MnSO4                 1.701e-010  1.705e-010    -9.769    -9.768     0.001
   FeSO4                 1.482e-010  1.485e-010    -9.829    -9.828     0.001
   NaSO4-                4.519e-011  4.088e-011   -10.345   -10.388    -0.043
   BaSO4                 7.371e-012  7.387e-012   -11.132   -11.132     0.001
   KSO4-                 5.500e-012  4.976e-012   -11.260   -11.303    -0.043
   HSO4-                 6.935e-013  6.274e-013   -12.159   -12.202    -0.043
   CaHSO4+               1.569e-014  1.420e-014   -13.804   -13.848    -0.043
   FeHSO4+               1.681e-016  1.521e-016   -15.775   -15.818    -0.043
   FeSO4+                1.431e-025  1.295e-025   -24.844   -24.888    -0.043
   Fe(SO4)2-             1.297e-031  1.173e-031   -30.887   -30.931    -0.043
   FeHSO4+2              8.062e-032  5.402e-032   -31.094   -31.267    -0.174

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.23  -19.61   -1.38  As2O3
Artinite        -10.28   -0.68    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.63  -46.40    8.23  As2O5
As2S3(am)        -8.07  -52.97  -44.90  As2S3
As_native        -6.21  -18.74  -12.53  As
Ba3(AsO4)2      -17.01  -67.12  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -28.67   14.93   43.60  MnO2
Bixbyite        -26.49  -27.11   -0.61  Mn2O3
Brucite          -7.49    9.35   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.05  -55.95  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -18.27  -19.61   -1.34  As2O3
CO2(g)           -1.22   -2.69   -1.47  CO2
Dolomite         -1.41  -18.50  -17.09  CaMg(CO3)2
Dolomite(d)      -1.96  -18.50  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.01   -1.12    4.89  Fe(OH)3
Fe3(OH)8        -13.55    6.67   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.20   -3.92  FeS
Goethite         -0.12   -1.12   -1.00  FeOOH
Greigite          7.24  -37.80  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.14   32.89   61.03  Mn3O4
Hematite          1.76   -2.25   -4.01  Fe2O3
Huntite          -8.58  -38.55  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.98  -30.74   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.87  -43.70   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.11  -43.32   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.98  -42.26   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.97  -45.36   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.20   -4.65  FeS
Maghemite        -8.63   -2.25    6.39  Fe2O3
Magnesite        -1.99  -10.02   -8.03  MgCO3
Magnetite         2.94    6.67    3.74  Fe3O4
Manganite       -13.38   11.96   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.39  -90.10   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.98  -61.68  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.45  -12.74    2.71  MnCl2:4H2O
MnS(Green)       -5.94   -2.14    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.39   -5.94   -0.55  NaHCO3
Natron          -11.86  -13.17   -1.31  Na2CO3:10H2O
Nesquehonite     -4.40  -10.02   -5.62  MgCO3:3H2O
Nsutite         -27.63   14.93   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -6.67  -52.97  -46.30  As2S3
Portlandite     -11.91   10.89   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.22    8.98   15.20  Mn(OH)2
Pyrolusite      -26.45   14.93   41.38  MnO2
Realgar          -3.96  -23.90  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.18  -45.43  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.05  -18.08  -15.03  S
Thenardite      -14.62  -14.79   -0.18  Na2SO4
Thermonatrite   -13.29  -13.17    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.64  -12.20   -8.56  BaCO3

Reaction step 87.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.740e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.68   14.92   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.718e-002 -2.817e-003



Goethite            -0.14   -1.14   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.40   11.94   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.287e-003  2.287e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.033e-003  2.033e-003
Witherite           -3.65  -12.21   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.786e-026  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.567e-026       0.000  2.567e-026     -25.591
Hfo_sOMn+        8.474e-027       0.000  8.474e-027     -26.072
Hfo_sOFe+        2.080e-027       0.000  2.080e-027     -26.682
Hfo_sOH2+        4.486e-028       0.000  4.486e-028     -27.348
Hfo_sOH          1.448e-028       0.000  1.448e-028     -27.839
Hfo_sOHBa+2      1.482e-029       0.000  1.482e-029     -28.829
Hfo_sO-          1.070e-030       0.000  1.070e-030     -29.971

Hfo           
 8.786e-026  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.394e-026       0.000  2.394e-026     -25.621
Hfo_wOH          7.726e-027       0.000  7.726e-027     -26.112
Hfo_wOFe+        1.036e-027       0.000  1.036e-027     -26.985
Hfo_wOMn+        3.592e-028       0.000  3.592e-028     -27.445
Hfo_wOCa+        1.305e-028       0.000  1.305e-028     -27.884
Hfo_wOMg+        6.577e-029       0.000  6.577e-029     -28.182
Hfo_wO-          5.711e-029       0.000  5.711e-029     -28.243
Hfo_wOFeOH       1.754e-029       0.000  1.754e-029     -28.756
Hfo_wH2AsO3      3.091e-031       0.000  3.091e-031     -30.510
Hfo_wSO4-        3.035e-033       0.000  3.035e-033     -32.518
Hfo_wOHSO4-2     1.953e-033       0.000  1.953e-033     -32.709
Hfo_wOBa+        1.089e-033       0.000  1.089e-033     -32.963
Hfo_wOHAsO4-3    3.580e-040       0.000  3.580e-040     -39.446
Hfo_wHAsO4-      7.699e-041       0.000  7.699e-041     -40.114
Hfo_wH2AsO4      7.721e-042       0.000  7.721e-042     -41.112

Mno           
-3.133e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.419e-031       0.000  4.419e-031     -30.355
Mno_O3Ca         2.742e-032       0.000  2.742e-032     -31.562
Mno_O3-2         2.000e-032       0.000  2.000e-032     -31.699
Mno_O3HMn+       9.646e-033       0.000  9.646e-033     -32.016
Mno_O3H-         1.094e-033       0.000  1.094e-033     -32.961
Mno_O3HCa+       5.222e-034       0.000  5.222e-034     -33.282
Mno_O3Na-        4.173e-034       0.000  4.173e-034     -33.380
Mno_O3Mg         2.955e-034       0.000  2.955e-034     -33.529
Mno_O3Ba         1.077e-034       0.000  1.077e-034     -33.968
Mno_O3HMg+       3.811e-036       0.000  3.811e-036     -35.419
Mno_O3HBa+       3.668e-036       0.000  3.668e-036     -35.436
Mno_O3HNa        2.131e-036       0.000  2.131e-036     -35.671
Mno_O3H2         4.497e-038       0.000  4.497e-038     -37.347
Mno_O3H3+        4.945e-043       0.000  4.945e-043     -42.306



Mno_O3H3Cl       1.214e-045       0.000  1.214e-045     -44.916

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.646e-002  1.646e-002
Ca               2.970e-003  2.970e-003
Cl               9.873e-005  9.873e-005
Fe               8.749e-005  8.749e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.180e-005  5.180e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.799      Charge balance
                                       pe  =  -3.820      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.452e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.866e-003
                       Total CO2 (mol/kg)  =  8.821e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.63
                               Iterations  =  31
                                  Total H  = 1.110498e+002
                                  Total O  = 5.553049e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.737e-007  1.589e-007    -6.760    -6.799    -0.038
   OH-                   6.963e-008  6.296e-008    -7.157    -7.201    -0.044
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.030e-008  6.358e-008    -7.153    -7.197    -0.044
   H3AsO3                1.552e-010  1.556e-010    -9.809    -9.808     0.001
   H2AsO3-               7.663e-013  6.930e-013   -12.116   -12.159    -0.044
   H4AsO3+               1.355e-017  1.225e-017   -16.868   -16.912    -0.044
   As3S4(HS)2-           1.139e-017  1.030e-017   -16.944   -16.987    -0.044
   HAsO3-2               1.301e-020  8.699e-021   -19.886   -20.061    -0.175
   AsO3-3                2.700e-029  1.092e-029   -28.569   -28.962    -0.393
As(5)           3.492e-019
   H2AsO4-               2.198e-019  1.988e-019   -18.658   -18.702    -0.044
   HAsO4-2               1.294e-019  8.652e-020   -18.888   -19.063    -0.175
   H3AsO4                6.290e-024  6.303e-024   -23.201   -23.200     0.001
   AsO4-3                3.013e-024  1.219e-024   -23.521   -23.914    -0.393
Ba              5.535e-007
   Ba+2                  5.309e-007  3.550e-007    -6.275    -6.450    -0.175
   BaHCO3+               2.223e-008  2.011e-008    -7.653    -7.697    -0.044
   BaCO3                 3.190e-010  3.197e-010    -9.496    -9.495     0.001
   BaSO4                 7.280e-012  7.295e-012   -11.138   -11.137     0.001
   BaOH+                 8.367e-014  7.566e-014   -13.077   -13.121    -0.044
C(-4)           7.643e-003
   CH4                   7.643e-003  7.660e-003    -2.117    -2.116     0.001
C(4)            8.821e-003
   HCO3-                 6.511e-003  5.908e-003    -2.186    -2.229    -0.042
   CO2                   2.107e-003  2.112e-003    -2.676    -2.675     0.001
   CaHCO3+               1.583e-004  1.432e-004    -3.800    -3.844    -0.044



   MnHCO3+               1.361e-005  1.231e-005    -4.866    -4.910    -0.044
   FeHCO3+               1.330e-005  1.203e-005    -4.876    -4.920    -0.044
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.117e-006  3.723e-006    -5.385    -5.429    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.572e-006  1.743e-006    -5.590    -5.759    -0.169
   FeCO3                 8.493e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.525e-007  6.539e-007    -6.185    -6.184     0.001
   MgCO3                 8.940e-008  8.960e-008    -7.049    -7.048     0.001
   BaHCO3+               2.223e-008  2.011e-008    -7.653    -7.697    -0.044
   NaCO3-                7.065e-009  6.389e-009    -8.151    -8.195    -0.044
   BaCO3                 3.190e-010  3.197e-010    -9.496    -9.495     0.001
Ca              2.970e-003
   Ca+2                  2.806e-003  1.900e-003    -2.552    -2.721    -0.169
   CaHCO3+               1.583e-004  1.432e-004    -3.800    -3.844    -0.044
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.551e-008  1.555e-008    -7.809    -7.808     0.001
   CaOH+                 2.193e-009  1.984e-009    -8.659    -8.703    -0.044
   CaHSO4+               1.601e-014  1.448e-014   -13.796   -13.839    -0.044
Cl              9.873e-005
   Cl-                   9.872e-005  8.912e-005    -4.006    -4.050    -0.044
   MnCl+                 9.383e-009  8.485e-009    -8.028    -8.071    -0.044
   FeCl+                 2.769e-009  2.504e-009    -8.558    -8.601    -0.044
   MnCl2                 3.294e-013  3.301e-013   -12.482   -12.481     0.001
   MnCl3-                8.960e-018  8.103e-018   -17.048   -17.091    -0.044
   FeCl+2                1.184e-024  7.921e-025   -23.926   -24.101    -0.175
   FeCl2+                3.487e-028  3.153e-028   -27.458   -27.501    -0.044
   FeCl3                 2.804e-033  2.810e-033   -32.552   -32.551     0.001
Fe(2)           8.749e-005
   Fe(HS)2               4.261e-005  4.270e-005    -4.370    -4.370     0.001
   Fe+2                  3.044e-005  2.035e-005    -4.517    -4.691    -0.175
   FeHCO3+               1.330e-005  1.203e-005    -4.876    -4.920    -0.044
   FeCO3                 8.493e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.495e-007  2.256e-007    -6.603    -6.647    -0.044
   FeOH+                 4.477e-008  4.048e-008    -7.349    -7.393    -0.044
   FeCl+                 2.769e-009  2.504e-009    -8.558    -8.601    -0.044
   FeSO4                 1.481e-010  1.484e-010    -9.829    -9.829     0.001
   Fe(OH)2               2.162e-012  2.167e-012   -11.665   -11.664     0.001
   Fe(OH)3-              5.600e-016  5.064e-016   -15.252   -15.295    -0.044
   FeHSO4+               1.715e-016  1.550e-016   -15.766   -15.810    -0.044
Fe(3)           4.779e-014
   Fe(OH)2+              2.752e-014  2.489e-014   -13.560   -13.604    -0.044
   Fe(OH)3               2.012e-014  2.017e-014   -13.696   -13.695     0.001
   Fe(OH)4-              1.279e-016  1.157e-016   -15.893   -15.937    -0.044
   FeOH+2                1.787e-017  1.195e-017   -16.748   -16.923    -0.175
   Fe+3                  7.277e-022  2.943e-022   -21.138   -21.531    -0.393
   FeCl+2                1.184e-024  7.921e-025   -23.926   -24.101    -0.175
   FeSO4+                1.463e-025  1.323e-025   -24.835   -24.878    -0.044
   FeCl2+                3.487e-028  3.153e-028   -27.458   -27.501    -0.044
   Fe(SO4)2-             1.312e-031  1.187e-031   -30.882   -30.926    -0.044
   FeHSO4+2              8.420e-032  5.631e-032   -31.075   -31.249    -0.175
   Fe2(OH)2+4            1.922e-032  3.844e-033   -31.716   -32.415    -0.699
   FeCl3                 2.804e-033  2.810e-033   -32.552   -32.551     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.607   -43.699    -1.092
H(0)            1.557e-009
   H2                    7.786e-010  7.803e-010    -9.109    -9.108     0.001
K               1.893e-005
   K+                    1.893e-005  1.709e-005    -4.723    -4.767    -0.044
   KSO4-                 5.443e-012  4.922e-012   -11.264   -11.308    -0.044
Mg              8.326e-005
   Mg+2                  7.905e-005  5.386e-005    -4.102    -4.269    -0.167
   MgHCO3+               4.117e-006  3.723e-006    -5.385    -5.429    -0.044
   MgCO3                 8.940e-008  8.960e-008    -7.049    -7.048     0.001
   MgOH+                 1.360e-009  1.230e-009    -8.866    -8.910    -0.044
   MgSO4                 5.166e-010  5.177e-010    -9.287    -9.286     0.001
Mn(2)           5.180e-005
   Mn+2                  3.495e-005  2.337e-005    -4.457    -4.631    -0.175



   MnHCO3+               1.361e-005  1.231e-005    -4.866    -4.910    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.383e-009  8.485e-009    -8.028    -8.071    -0.044
   MnOH+                 4.178e-009  3.778e-009    -8.379    -8.423    -0.044
   MnSO4                 1.700e-010  1.704e-010    -9.769    -9.769     0.001
   MnCl2                 3.294e-013  3.301e-013   -12.482   -12.481     0.001
   MnCl3-                8.960e-018  8.103e-018   -17.048   -17.091    -0.044
   Mn(OH)3-              1.019e-019  9.216e-020   -18.992   -19.035    -0.044
Mn(3)           2.704e-034
   Mn+3                  2.704e-034  1.093e-034   -33.568   -33.961    -0.393
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.787   -83.961    -0.175
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.122   -97.165    -0.044
Na              2.181e-004
   Na+                   2.174e-004  1.968e-004    -3.663    -3.706    -0.043
   NaHCO3                6.525e-007  6.539e-007    -6.185    -6.184     0.001
   NaCO3-                7.065e-009  6.389e-009    -8.151    -8.195    -0.044
   NaSO4-                4.473e-011  4.045e-011   -10.349   -10.393    -0.044
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.166   -74.165     0.001
S(-2)           2.082e-004
   H2S                   6.728e-005  6.742e-005    -4.172    -4.171     0.001
   HS-                   5.365e-005  4.852e-005    -4.270    -4.314    -0.044
   Fe(HS)2               4.261e-005  4.270e-005    -4.370    -4.370     0.001
   Fe(HS)3-              2.495e-007  2.256e-007    -6.603    -6.647    -0.044
   S5-2                  1.079e-007  7.757e-008    -6.967    -7.110    -0.143
   AsS(OH)(HS)-          7.030e-008  6.358e-008    -7.153    -7.197    -0.044
   S4-2                  6.395e-008  4.526e-008    -7.194    -7.344    -0.150
   S6-2                  5.503e-008  4.015e-008    -7.259    -7.396    -0.137
   S-2                   5.513e-011  3.687e-011   -10.259   -10.433    -0.175
   S3-2                  2.293e-011  1.595e-011   -10.640   -10.797    -0.158
   S2-2                  1.320e-012  9.050e-013   -11.879   -12.043    -0.164
   As3S4(HS)2-           1.139e-017  1.030e-017   -16.944   -16.987    -0.044
S(6)            7.721e-008
   SO4-2                 6.081e-008  4.100e-008    -7.216    -7.387    -0.171
   CaSO4                 1.551e-008  1.555e-008    -7.809    -7.808     0.001
   MgSO4                 5.166e-010  5.177e-010    -9.287    -9.286     0.001
   MnSO4                 1.700e-010  1.704e-010    -9.769    -9.769     0.001
   FeSO4                 1.481e-010  1.484e-010    -9.829    -9.829     0.001
   NaSO4-                4.473e-011  4.045e-011   -10.349   -10.393    -0.044
   BaSO4                 7.280e-012  7.295e-012   -11.138   -11.137     0.001
   KSO4-                 5.443e-012  4.922e-012   -11.264   -11.308    -0.044
   HSO4-                 7.006e-013  6.336e-013   -12.155   -12.198    -0.044
   CaHSO4+               1.601e-014  1.448e-014   -13.796   -13.839    -0.044
   FeHSO4+               1.715e-016  1.550e-016   -15.766   -15.810    -0.044
   FeSO4+                1.463e-025  1.323e-025   -24.835   -24.878    -0.044
   Fe(SO4)2-             1.312e-031  1.187e-031   -30.882   -30.926    -0.044
   FeHSO4+2              8.420e-032  5.631e-032   -31.075   -31.249    -0.175

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.24  -19.62   -1.38  As2O3
Artinite        -10.30   -0.70    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.63  -46.40    8.23  As2O5
As2S3(am)        -8.05  -52.95  -44.90  As2S3
As_native        -6.21  -18.74  -12.53  As
Ba3(AsO4)2      -17.07  -67.18  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -28.68   14.92   43.60  MnO2
Bixbyite        -26.52  -27.13   -0.61  Mn2O3
Brucite          -7.51    9.33   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.09  -55.99  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -18.28  -19.62   -1.34  As2O3
CO2(g)           -1.21   -2.68   -1.47  CO2
Dolomite         -1.42  -18.51  -17.09  CaMg(CO3)2
Dolomite(d)      -1.97  -18.51  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.35   -4.39   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.03   -1.14    4.89  Fe(OH)3
Fe3(OH)8        -13.59    6.64   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.21   -3.92  FeS
Goethite         -0.14   -1.14   -1.00  FeOOH
Greigite          7.22  -37.82  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.17   -4.17   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.17   32.86   61.03  Mn3O4
Hematite          1.74   -2.27   -4.01  Fe2O3
Huntite          -8.59  -38.56  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.02  -30.78   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.89  -43.72   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.13  -43.34   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.00  -42.28   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.99  -45.38   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.44   -2.21   -4.65  FeS
Maghemite        -8.66   -2.27    6.39  Fe2O3
Magnesite        -2.00  -10.03   -8.03  MgCO3
Magnetite         2.90    6.64    3.74  Fe3O4
Manganite       -13.40   11.94   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.37  -90.08   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.02  -61.72  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.44  -12.73    2.71  MnCl2:4H2O
MnS(Green)       -5.95   -2.15    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.39   -5.93   -0.55  NaHCO3
Natron          -11.86  -13.17   -1.31  Na2CO3:10H2O
Nesquehonite     -4.41  -10.03   -5.62  MgCO3:3H2O
Nsutite         -27.64   14.92   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -6.65  -52.95  -46.30  As2S3
Portlandite     -11.92   10.88   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.23    8.97   15.20  Mn(OH)2
Pyrolusite      -26.46   14.92   41.38  MnO2
Realgar          -3.96  -23.90  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.20  -45.45  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.05  -18.07  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.30  -13.17    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.65  -12.21   -8.56  BaCO3

Reaction step 88.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.760e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.69   14.91   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.715e-002 -2.852e-003
Goethite            -0.15   -1.15   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.41   11.93   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.286e-003  2.286e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.033e-003  2.033e-003
Witherite           -3.65  -12.21   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.029e-024  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.241e-025       0.000  3.241e-025     -24.489
Hfo_sOMn+        1.049e-025       0.000  1.049e-025     -24.979
Hfo_sOFe+        2.575e-026       0.000  2.575e-026     -25.589
Hfo_sOH2+        5.720e-027       0.000  5.720e-027     -26.243
Hfo_sOH          1.810e-027       0.000  1.810e-027     -26.742
Hfo_sOHBa+2      1.849e-028       0.000  1.849e-028     -27.733
Hfo_sO-          1.312e-029       0.000  1.312e-029     -28.882

Hfo           
 1.029e-024  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        2.300e-025       0.000  2.300e-025     -24.638
Hfo_wOH          7.278e-026       0.000  7.278e-026     -25.138
Hfo_wOFe+        9.662e-027       0.000  9.662e-027     -26.015
Hfo_wOMn+        3.350e-027       0.000  3.350e-027     -26.475
Hfo_wOCa+        1.217e-027       0.000  1.217e-027     -26.915
Hfo_wOMg+        6.063e-028       0.000  6.063e-028     -27.217
Hfo_wO-          5.276e-028       0.000  5.276e-028     -27.278
Hfo_wOFeOH       1.604e-028       0.000  1.604e-028     -27.795
Hfo_wH2AsO3      2.896e-030       0.000  2.896e-030     -29.538
Hfo_wSO4-        2.886e-032       0.000  2.886e-032     -31.540
Hfo_wOHSO4-2     1.821e-032       0.000  1.821e-032     -31.740
Hfo_wOBa+        1.004e-032       0.000  1.004e-032     -31.998
Hfo_wOHAsO4-3    3.176e-039       0.000  3.176e-039     -38.498
Hfo_wHAsO4-      7.103e-040       0.000  7.103e-040     -39.149
Hfo_wH2AsO4      7.264e-041       0.000  7.264e-041     -40.139



Mno           
-2.965e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.258e-031       0.000  4.258e-031     -30.371
Mno_O3Ca         2.642e-032       0.000  2.642e-032     -31.578
Mno_O3-2         1.909e-032       0.000  1.909e-032     -31.719
Mno_O3HMn+       9.480e-033       0.000  9.480e-033     -32.023
Mno_O3H-         1.065e-033       0.000  1.065e-033     -32.972
Mno_O3HCa+       5.132e-034       0.000  5.132e-034     -33.290
Mno_O3Na-        3.982e-034       0.000  3.982e-034     -33.400
Mno_O3Mg         2.815e-034       0.000  2.815e-034     -33.550
Mno_O3Ba         1.026e-034       0.000  1.026e-034     -33.989
Mno_O3HMg+       3.703e-036       0.000  3.703e-036     -35.431
Mno_O3HBa+       3.563e-036       0.000  3.563e-036     -35.448
Mno_O3HNa        2.073e-036       0.000  2.073e-036     -35.683
Mno_O3H2         4.465e-038       0.000  4.465e-038     -37.350
Mno_O3H3+        5.006e-043       0.000  5.006e-043     -42.301
Mno_O3H3Cl       1.228e-045       0.000  1.228e-045     -44.911

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.670e-002  1.670e-002
Ca               3.005e-003  3.005e-003
Cl               9.873e-005  9.873e-005
Fe               8.789e-005  8.789e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.247e-005  5.247e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.790      Charge balance
                                       pe  =  -3.811      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.553e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.938e-003
                       Total CO2 (mol/kg)  =  8.957e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.60
                               Iterations  =  30
                                  Total H  = 1.110502e+002
                                  Total O  = 5.553079e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.771e-007  1.621e-007    -6.752    -6.790    -0.039
   OH-                   6.831e-008  6.175e-008    -7.166    -7.209    -0.044
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.030e-008  6.355e-008    -7.153    -7.197    -0.044
   H3AsO3                1.544e-010  1.547e-010    -9.811    -9.810     0.001



   H2AsO3-               7.477e-013  6.758e-013   -12.126   -12.170    -0.044
   H4AsO3+               1.375e-017  1.242e-017   -16.862   -16.906    -0.044
   As3S4(HS)2-           1.183e-017  1.069e-017   -16.927   -16.971    -0.044
   HAsO3-2               1.246e-020  8.320e-021   -19.904   -20.080    -0.176
   AsO3-3                2.543e-029  1.024e-029   -28.595   -28.990    -0.395
As(5)           3.398e-019
   H2AsO4-               2.154e-019  1.947e-019   -18.667   -18.711    -0.044
   HAsO4-2               1.245e-019  8.309e-020   -18.905   -19.080    -0.176
   H3AsO4                6.281e-024  6.295e-024   -23.202   -23.201     0.001
   AsO4-3                2.850e-024  1.148e-024   -23.545   -23.940    -0.395
Ba              5.535e-007
   Ba+2                  5.307e-007  3.542e-007    -6.275    -6.451    -0.176
   BaHCO3+               2.242e-008  2.026e-008    -7.649    -7.693    -0.044
   BaCO3                 3.153e-010  3.160e-010    -9.501    -9.500     0.001
   BaSO4                 7.190e-012  7.206e-012   -11.143   -11.142     0.001
   BaOH+                 8.191e-014  7.404e-014   -13.087   -13.131    -0.044
C(-4)           7.743e-003
   CH4                   7.743e-003  7.760e-003    -2.111    -2.110     0.001
C(4)            8.957e-003
   HCO3-                 6.580e-003  5.968e-003    -2.182    -2.224    -0.042
   CO2                   2.171e-003  2.175e-003    -2.663    -2.662     0.001
   CaHCO3+               1.615e-004  1.460e-004    -3.792    -3.836    -0.044
   MnHCO3+               1.388e-005  1.255e-005    -4.858    -4.901    -0.044
   FeHCO3+               1.357e-005  1.226e-005    -4.868    -4.911    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.152e-006  3.753e-006    -5.382    -5.426    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.552e-006  1.727e-006    -5.593    -5.763    -0.170
   FeCO3                 8.493e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.588e-007  6.602e-007    -6.181    -6.180     0.001
   MgCO3                 8.837e-008  8.857e-008    -7.054    -7.053     0.001
   BaHCO3+               2.242e-008  2.026e-008    -7.649    -7.693    -0.044
   NaCO3-                6.999e-009  6.326e-009    -8.155    -8.199    -0.044
   BaCO3                 3.153e-010  3.160e-010    -9.501    -9.500     0.001
Ca              3.005e-003
   Ca+2                  2.838e-003  1.918e-003    -2.547    -2.717    -0.170
   CaHCO3+               1.615e-004  1.460e-004    -3.792    -3.836    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.550e-008  1.553e-008    -7.810    -7.809     0.001
   CaOH+                 2.172e-009  1.964e-009    -8.663    -8.707    -0.044
   CaHSO4+               1.632e-014  1.475e-014   -13.787   -13.831    -0.044
Cl              9.873e-005
   Cl-                   9.872e-005  8.908e-005    -4.006    -4.050    -0.045
   MnCl+                 9.472e-009  8.561e-009    -8.024    -8.067    -0.044
   FeCl+                 2.795e-009  2.527e-009    -8.554    -8.597    -0.044
   MnCl2                 3.322e-013  3.329e-013   -12.479   -12.478     0.001
   MnCl3-                9.036e-018  8.168e-018   -17.044   -17.088    -0.044
   FeCl+2                1.223e-024  8.166e-025   -23.912   -24.088    -0.176
   FeCl2+                3.595e-028  3.249e-028   -27.444   -27.488    -0.044
   FeCl3                 2.888e-033  2.895e-033   -32.539   -32.538     0.001
Fe(2)           8.789e-005
   Fe(HS)2               4.240e-005  4.249e-005    -4.373    -4.372     0.001
   Fe+2                  3.078e-005  2.055e-005    -4.512    -4.687    -0.176
   FeHCO3+               1.357e-005  1.226e-005    -4.868    -4.911    -0.044
   FeCO3                 8.493e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.466e-007  2.229e-007    -6.608    -6.652    -0.044
   FeOH+                 4.434e-008  4.008e-008    -7.353    -7.397    -0.044
   FeCl+                 2.795e-009  2.527e-009    -8.554    -8.597    -0.044
   FeSO4                 1.480e-010  1.483e-010    -9.830    -9.829     0.001
   Fe(OH)2               2.099e-012  2.104e-012   -11.678   -11.677     0.001
   Fe(OH)3-              5.334e-016  4.821e-016   -15.273   -15.317    -0.044
   FeHSO4+               1.748e-016  1.580e-016   -15.758   -15.801    -0.044
Fe(3)           4.703e-014
   Fe(OH)2+              2.732e-014  2.469e-014   -13.564   -13.607    -0.044
   Fe(OH)3               1.958e-014  1.962e-014   -13.708   -13.707     0.001
   Fe(OH)4-              1.221e-016  1.104e-016   -15.913   -15.957    -0.044
   FeOH+2                1.811e-017  1.209e-017   -16.742   -16.918    -0.176



   Fe+3                  7.538e-022  3.036e-022   -21.123   -21.518    -0.395
   FeCl+2                1.223e-024  8.166e-025   -23.912   -24.088    -0.176
   FeSO4+                1.495e-025  1.351e-025   -24.825   -24.869    -0.044
   FeCl2+                3.595e-028  3.249e-028   -27.444   -27.488    -0.044
   Fe(SO4)2-             1.327e-031  1.199e-031   -30.877   -30.921    -0.044
   FeHSO4+2              8.783e-032  5.863e-032   -31.056   -31.232    -0.176
   Fe2(OH)2+4            1.981e-032  3.934e-033   -31.703   -32.405    -0.702
   FeCl3                 2.888e-033  2.895e-033   -32.539   -32.538     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.595   -43.693    -1.097
H(0)            1.551e-009
   H2                    7.753e-010  7.770e-010    -9.111    -9.110     0.001
K               1.893e-005
   K+                    1.893e-005  1.708e-005    -4.723    -4.768    -0.045
   KSO4-                 5.388e-012  4.870e-012   -11.269   -11.312    -0.044
Mg              8.326e-005
   Mg+2                  7.901e-005  5.375e-005    -4.102    -4.270    -0.167
   MgHCO3+               4.152e-006  3.753e-006    -5.382    -5.426    -0.044
   MgCO3                 8.837e-008  8.857e-008    -7.054    -7.053     0.001
   MgOH+                 1.332e-009  1.204e-009    -8.876    -8.919    -0.044
   MgSO4                 5.102e-010  5.114e-010    -9.292    -9.291     0.001
Mn(2)           5.247e-005
   Mn+2                  3.534e-005  2.359e-005    -4.452    -4.627    -0.176
   MnHCO3+               1.388e-005  1.255e-005    -4.858    -4.901    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.472e-009  8.561e-009    -8.024    -8.067    -0.044
   MnOH+                 4.138e-009  3.740e-009    -8.383    -8.427    -0.044
   MnSO4                 1.699e-010  1.703e-010    -9.770    -9.769     0.001
   MnCl2                 3.322e-013  3.329e-013   -12.479   -12.478     0.001
   MnCl3-                9.036e-018  8.168e-018   -17.044   -17.088    -0.044
   Mn(OH)3-              9.707e-020  8.774e-020   -19.013   -19.057    -0.044
Mn(3)           2.801e-034
   Mn+3                  2.801e-034  1.128e-034   -33.553   -33.948    -0.395
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.812   -83.988    -0.176
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.138   -97.182    -0.044
Na              2.181e-004
   Na+                   2.174e-004  1.967e-004    -3.663    -3.706    -0.043
   NaHCO3                6.588e-007  6.602e-007    -6.181    -6.180     0.001
   NaCO3-                6.999e-009  6.326e-009    -8.155    -8.199    -0.044
   NaSO4-                4.427e-011  4.002e-011   -10.354   -10.398    -0.044
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.162   -74.161     0.001
S(-2)           2.082e-004
   H2S                   6.811e-005  6.826e-005    -4.167    -4.166     0.001
   HS-                   5.329e-005  4.817e-005    -4.273    -4.317    -0.044
   Fe(HS)2               4.240e-005  4.249e-005    -4.373    -4.372     0.001
   Fe(HS)3-              2.466e-007  2.229e-007    -6.608    -6.652    -0.044
   S5-2                  1.051e-007  7.552e-008    -6.978    -7.122    -0.144
   AsS(OH)(HS)-          7.030e-008  6.355e-008    -7.153    -7.197    -0.044
   S4-2                  6.234e-008  4.406e-008    -7.205    -7.356    -0.151
   S6-2                  5.363e-008  3.909e-008    -7.271    -7.408    -0.137
   S-2                   5.378e-011  3.590e-011   -10.269   -10.445    -0.176
   S3-2                  2.236e-011  1.553e-011   -10.651   -10.809    -0.158
   S2-2                  1.288e-012  8.811e-013   -11.890   -12.055    -0.165
   As3S4(HS)2-           1.183e-017  1.069e-017   -16.927   -16.971    -0.044
S(6)            7.669e-008
   SO4-2                 6.030e-008  4.058e-008    -7.220    -7.392    -0.172
   CaSO4                 1.550e-008  1.553e-008    -7.810    -7.809     0.001
   MgSO4                 5.102e-010  5.114e-010    -9.292    -9.291     0.001
   MnSO4                 1.699e-010  1.703e-010    -9.770    -9.769     0.001
   FeSO4                 1.480e-010  1.483e-010    -9.830    -9.829     0.001
   NaSO4-                4.427e-011  4.002e-011   -10.354   -10.398    -0.044
   BaSO4                 7.190e-012  7.206e-012   -11.143   -11.142     0.001
   KSO4-                 5.388e-012  4.870e-012   -11.269   -11.312    -0.044
   HSO4-                 7.075e-013  6.395e-013   -12.150   -12.194    -0.044
   CaHSO4+               1.632e-014  1.475e-014   -13.787   -13.831    -0.044



   FeHSO4+               1.748e-016  1.580e-016   -15.758   -15.801    -0.044
   FeSO4+                1.495e-025  1.351e-025   -24.825   -24.869    -0.044
   Fe(SO4)2-             1.327e-031  1.199e-031   -30.877   -30.921    -0.044
   FeHSO4+2              8.783e-032  5.863e-032   -31.056   -31.232    -0.176

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.24  -19.62   -1.38  As2O3
Artinite        -10.32   -0.72    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.63  -46.40    8.23  As2O5
As2S3(am)        -8.04  -52.94  -44.90  As2S3
As_native        -6.22  -18.75  -12.53  As
Ba3(AsO4)2      -17.12  -67.23  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -28.69   14.91   43.60  MnO2
Bixbyite        -26.54  -27.15   -0.61  Mn2O3
Brucite          -7.53    9.31   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.13  -56.03  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -18.28  -19.62   -1.34  As2O3
CO2(g)           -1.19   -2.66   -1.47  CO2
Dolomite         -1.42  -18.51  -17.09  CaMg(CO3)2
Dolomite(d)      -1.97  -18.51  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.04   -1.15    4.89  Fe(OH)3
Fe3(OH)8        -13.62    6.60   20.22  Fe3(OH)8
FeS(ppt)          1.70   -2.21   -3.92  FeS
Goethite         -0.15   -1.15   -1.00  FeOOH
Greigite          7.20  -37.83  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.17   -4.17   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.21   32.82   61.03  Mn3O4
Hematite          1.71   -2.29   -4.01  Fe2O3
Huntite          -8.61  -38.58  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.06  -30.82   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.91  -43.74   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.15  -43.36   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.02  -42.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.00  -45.39   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.21   -4.65  FeS
Maghemite        -8.68   -2.29    6.39  Fe2O3
Magnesite        -2.00  -10.03   -8.03  MgCO3
Magnetite         2.86    6.60    3.74  Fe3O4
Manganite       -13.41   11.93   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.36  -90.07   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.06  -61.76  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.44  -12.73    2.71  MnCl2:4H2O
MnS(Green)       -5.95   -2.15    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.38   -5.93   -0.55  NaHCO3
Natron          -11.87  -13.18   -1.31  Na2CO3:10H2O
Nesquehonite     -4.41  -10.03   -5.62  MgCO3:3H2O
Nsutite         -27.65   14.91   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -6.64  -52.94  -46.30  As2S3
Portlandite     -11.94   10.86   22.80  Ca(OH)2



Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.25    8.95   15.20  Mn(OH)2
Pyrolusite      -26.47   14.91   41.38  MnO2
Realgar          -3.95  -23.90  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.21  -45.46  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.04  -18.07  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.30  -13.18    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.65  -12.21   -8.56  BaCO3

Reaction step 89.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.780e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.70   14.90   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.711e-002 -2.886e-003
Goethite            -0.16   -1.16   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.42   11.92   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.285e-003  2.285e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.032e-003  2.032e-003
Witherite           -3.66  -12.22   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.215e-027  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.295e-027       0.000  1.295e-027     -26.888
Hfo_sOMn+        4.112e-028       0.000  4.112e-028     -27.386
Hfo_sOFe+        1.009e-028       0.000  1.009e-028     -27.996
Hfo_sOH2+        2.308e-029       0.000  2.308e-029     -28.637
Hfo_sOH          7.167e-030       0.000  7.167e-030     -29.145
Hfo_sOHBa+2      7.306e-031       0.000  7.306e-031     -30.136
Hfo_sO-          5.097e-032       0.000  5.097e-032     -31.293



Hfo           
 3.215e-027  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.310e-029       0.000  8.310e-029     -28.080
Hfo_wOH          2.580e-029       0.000  2.580e-029     -28.588
Hfo_wOFe+        3.392e-030       0.000  3.392e-030     -29.470
Hfo_wOMn+        1.176e-030       0.000  1.176e-030     -29.930
Hfo_wOCa+        4.271e-031       0.000  4.271e-031     -30.369
Hfo_wOMg+        2.104e-031       0.000  2.104e-031     -30.677
Hfo_wO-          1.835e-031       0.000  1.835e-031     -30.736
Hfo_wOFeOH       5.524e-032       0.000  5.524e-032     -31.258
Hfo_wH2AsO3      1.021e-033       0.000  1.021e-033     -32.991
Hfo_wSO4-        1.032e-035       0.000  1.032e-035     -34.986
Hfo_wOHSO4-2     6.391e-036       0.000  6.391e-036     -35.194
Hfo_wOBa+        3.483e-036       0.000  3.483e-036     -35.458
Hfo_wOHAsO4-3    1.062e-042       0.000  1.062e-042     -41.974
Hfo_wHAsO4-      2.467e-043       0.000  2.467e-043     -42.608
Hfo_wH2AsO4      2.572e-044       0.000  2.572e-044     -43.590

Mno           
-1.099e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.607e-029       0.000  1.607e-029     -28.794
Mno_O3Ca         9.970e-031       0.000  9.970e-031     -30.001
Mno_O3-2         7.138e-031       0.000  7.138e-031     -30.146
Mno_O3HMn+       3.646e-031       0.000  3.646e-031     -30.438
Mno_O3H-         4.060e-032       0.000  4.060e-032     -31.391
Mno_O3HCa+       1.974e-032       0.000  1.974e-032     -31.705
Mno_O3Na-        1.488e-032       0.000  1.488e-032     -31.827
Mno_O3Mg         1.050e-032       0.000  1.050e-032     -31.979
Mno_O3Ba         3.826e-033       0.000  3.826e-033     -32.417
Mno_O3HMg+       1.408e-034       0.000  1.408e-034     -33.851
Mno_O3HBa+       1.355e-034       0.000  1.355e-034     -33.868
Mno_O3HNa        7.896e-035       0.000  7.896e-035     -34.103
Mno_O3H2         1.734e-036       0.000  1.734e-036     -35.761
Mno_O3H3+        1.982e-041       0.000  1.982e-041     -40.703
Mno_O3H3Cl       4.860e-044       0.000  4.860e-044     -43.313

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.694e-002  1.694e-002
Ca               3.039e-003  3.039e-003
Cl               9.873e-005  9.873e-005
Fe               8.828e-005  8.828e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.314e-005  5.314e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.782      Charge balance
                                       pe  =  -3.801      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  9.653e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.009e-003
                       Total CO2 (mol/kg)  =  9.092e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.58
                               Iterations  =  31
                                  Total H  = 1.110506e+002
                                  Total O  = 5.553110e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.806e-007  1.652e-007    -6.743    -6.782    -0.039
   OH-                   6.705e-008  6.058e-008    -7.174    -7.218    -0.044
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.352e-008    -7.153    -7.197    -0.044
   H3AsO3                1.536e-010  1.539e-010    -9.814    -9.813     0.001
   H2AsO3-               7.301e-013  6.596e-013   -12.137   -12.181    -0.044
   H4AsO3+               1.394e-017  1.260e-017   -16.856   -16.900    -0.044
   As3S4(HS)2-           1.228e-017  1.110e-017   -16.911   -16.955    -0.044
   HAsO3-2               1.196e-020  7.967e-021   -19.922   -20.099    -0.176
   AsO3-3                2.399e-029  9.622e-030   -28.620   -29.017    -0.397
As(5)           3.310e-019
   H2AsO4-               2.111e-019  1.907e-019   -18.675   -18.720    -0.044
   HAsO4-2               1.199e-019  7.988e-020   -18.921   -19.098    -0.176
   H3AsO4                6.273e-024  6.287e-024   -23.203   -23.202     0.001
   AsO4-3                2.699e-024  1.082e-024   -23.569   -23.966    -0.397
Ba              5.535e-007
   Ba+2                  5.305e-007  3.535e-007    -6.275    -6.452    -0.176
   BaHCO3+               2.260e-008  2.042e-008    -7.646    -7.690    -0.044
   BaCO3                 3.117e-010  3.124e-010    -9.506    -9.505     0.001
   BaSO4                 7.102e-012  7.117e-012   -11.149   -11.148     0.001
   BaOH+                 8.022e-014  7.248e-014   -13.096   -13.140    -0.044
C(-4)           7.843e-003
   CH4                   7.843e-003  7.861e-003    -2.106    -2.105     0.001
C(4)            9.092e-003
   HCO3-                 6.648e-003  6.027e-003    -2.177    -2.220    -0.043
   CO2                   2.234e-003  2.239e-003    -2.651    -2.650     0.001
   CaHCO3+               1.647e-004  1.488e-004    -3.783    -3.827    -0.044
   MnHCO3+               1.416e-005  1.279e-005    -4.849    -4.893    -0.044
   FeHCO3+               1.383e-005  1.250e-005    -4.859    -4.903    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.186e-006  3.782e-006    -5.378    -5.422    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.533e-006  1.711e-006    -5.596    -5.767    -0.170
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.650e-007  6.665e-007    -6.177    -6.176     0.001
   MgCO3                 8.738e-008  8.757e-008    -7.059    -7.058     0.001
   BaHCO3+               2.260e-008  2.042e-008    -7.646    -7.690    -0.044
   NaCO3-                6.934e-009  6.265e-009    -8.159    -8.203    -0.044
   BaCO3                 3.117e-010  3.124e-010    -9.506    -9.505     0.001
Ca              3.039e-003
   Ca+2                  2.869e-003  1.936e-003    -2.542    -2.713    -0.171
   CaHCO3+               1.647e-004  1.488e-004    -3.783    -3.827    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.549e-008  1.552e-008    -7.810    -7.809     0.001
   CaOH+                 2.152e-009  1.944e-009    -8.667    -8.711    -0.044
   CaHSO4+               1.663e-014  1.502e-014   -13.779   -13.823    -0.044
Cl              9.873e-005
   Cl-                   9.872e-005  8.904e-005    -4.006    -4.050    -0.045
   MnCl+                 9.559e-009  8.637e-009    -8.020    -8.064    -0.044
   FeCl+                 2.821e-009  2.549e-009    -8.550    -8.594    -0.044



   MnCl2                 3.349e-013  3.357e-013   -12.475   -12.474     0.001
   MnCl3-                9.111e-018  8.232e-018   -17.040   -17.085    -0.044
   FeCl+2                1.263e-024  8.414e-025   -23.899   -24.075    -0.176
   FeCl2+                3.704e-028  3.346e-028   -27.431   -27.475    -0.044
   FeCl3                 2.973e-033  2.979e-033   -32.527   -32.526     0.001
Fe(2)           8.828e-005
   Fe(HS)2               4.218e-005  4.228e-005    -4.375    -4.374     0.001
   Fe+2                  3.113e-005  2.074e-005    -4.507    -4.683    -0.176
   FeHCO3+               1.383e-005  1.250e-005    -4.859    -4.903    -0.044
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.437e-007  2.202e-007    -6.613    -6.657    -0.044
   FeOH+                 4.392e-008  3.968e-008    -7.357    -7.401    -0.044
   FeCl+                 2.821e-009  2.549e-009    -8.550    -8.594    -0.044
   FeSO4                 1.478e-010  1.482e-010    -9.830    -9.829     0.001
   Fe(OH)2               2.039e-012  2.044e-012   -11.690   -11.690     0.001
   Fe(OH)3-              5.086e-016  4.595e-016   -15.294   -15.338    -0.044
   FeHSO4+               1.781e-016  1.609e-016   -15.749   -15.793    -0.044
Fe(3)           4.630e-014
   Fe(OH)2+              2.711e-014  2.450e-014   -13.567   -13.611    -0.044
   Fe(OH)3               1.905e-014  1.910e-014   -13.720   -13.719     0.001
   Fe(OH)4-              1.167e-016  1.054e-016   -15.933   -15.977    -0.044
   FeOH+2                1.835e-017  1.223e-017   -16.736   -16.913    -0.176
   Fe+3                  7.802e-022  3.129e-022   -21.108   -21.505    -0.397
   FeCl+2                1.263e-024  8.414e-025   -23.899   -24.075    -0.176
   FeSO4+                1.526e-025  1.378e-025   -24.817   -24.861    -0.044
   FeCl2+                3.704e-028  3.346e-028   -27.431   -27.475    -0.044
   Fe(SO4)2-             1.341e-031  1.212e-031   -30.873   -30.917    -0.044
   FeHSO4+2              9.152e-032  6.098e-032   -31.038   -31.215    -0.176
   Fe2(OH)2+4            2.041e-032  4.023e-033   -31.690   -32.395    -0.705
   FeCl3                 2.973e-033  2.979e-033   -32.527   -32.526     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.584   -43.686    -1.102
H(0)            1.544e-009
   H2                    7.722e-010  7.739e-010    -9.112    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.707e-005    -4.723    -4.768    -0.045
   KSO4-                 5.334e-012  4.819e-012   -11.273   -11.317    -0.044
Mg              8.326e-005
   Mg+2                  7.898e-005  5.364e-005    -4.102    -4.271    -0.168
   MgHCO3+               4.186e-006  3.782e-006    -5.378    -5.422    -0.044
   MgCO3                 8.738e-008  8.757e-008    -7.059    -7.058     0.001
   MgOH+                 1.304e-009  1.178e-009    -8.885    -8.929    -0.044
   MgSO4                 5.040e-010  5.052e-010    -9.298    -9.297     0.001
Mn(2)           5.314e-005
   Mn+2                  3.574e-005  2.381e-005    -4.447    -4.623    -0.176
   MnHCO3+               1.416e-005  1.279e-005    -4.849    -4.893    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.559e-009  8.637e-009    -8.020    -8.064    -0.044
   MnOH+                 4.099e-009  3.704e-009    -8.387    -8.431    -0.044
   MnSO4                 1.697e-010  1.701e-010    -9.770    -9.769     0.001
   MnCl2                 3.349e-013  3.357e-013   -12.475   -12.474     0.001
   MnCl3-                9.111e-018  8.232e-018   -17.040   -17.085    -0.044
   Mn(OH)3-              9.256e-020  8.362e-020   -19.034   -19.078    -0.044
Mn(3)           2.899e-034
   Mn+3                  2.899e-034  1.163e-034   -33.538   -33.935    -0.397
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.837   -84.013    -0.176
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.154   -97.199    -0.044
Na              2.181e-004
   Na+                   2.174e-004  1.966e-004    -3.663    -3.706    -0.044
   NaHCO3                6.650e-007  6.665e-007    -6.177    -6.176     0.001
   NaCO3-                6.934e-009  6.265e-009    -8.159    -8.203    -0.044
   NaSO4-                4.383e-011  3.960e-011   -10.358   -10.402    -0.044
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.159   -74.158     0.001
S(-2)           2.082e-004
   H2S                   6.893e-005  6.908e-005    -4.162    -4.161     0.001



   HS-                   5.294e-005  4.783e-005    -4.276    -4.320    -0.044
   Fe(HS)2               4.218e-005  4.228e-005    -4.375    -4.374     0.001
   Fe(HS)3-              2.437e-007  2.202e-007    -6.613    -6.657    -0.044
   S5-2                  1.026e-007  7.356e-008    -6.989    -7.133    -0.144
   AsS(OH)(HS)-          7.031e-008  6.352e-008    -7.153    -7.197    -0.044
   S4-2                  6.081e-008  4.292e-008    -7.216    -7.367    -0.151
   S6-2                  5.231e-008  3.808e-008    -7.281    -7.419    -0.138
   S-2                   5.248e-011  3.497e-011   -10.280   -10.456    -0.176
   S3-2                  2.182e-011  1.512e-011   -10.661   -10.820    -0.159
   S2-2                  1.256e-012  8.584e-013   -11.901   -12.066    -0.165
   As3S4(HS)2-           1.228e-017  1.110e-017   -16.911   -16.955    -0.044
S(6)            7.617e-008
   SO4-2                 5.980e-008  4.018e-008    -7.223    -7.396    -0.173
   CaSO4                 1.549e-008  1.552e-008    -7.810    -7.809     0.001
   MgSO4                 5.040e-010  5.052e-010    -9.298    -9.297     0.001
   MnSO4                 1.697e-010  1.701e-010    -9.770    -9.769     0.001
   FeSO4                 1.478e-010  1.482e-010    -9.830    -9.829     0.001
   NaSO4-                4.383e-011  3.960e-011   -10.358   -10.402    -0.044
   BaSO4                 7.102e-012  7.117e-012   -11.149   -11.148     0.001
   KSO4-                 5.334e-012  4.819e-012   -11.273   -11.317    -0.044
   HSO4-                 7.142e-013  6.453e-013   -12.146   -12.190    -0.044
   CaHSO4+               1.663e-014  1.502e-014   -13.779   -13.823    -0.044
   FeHSO4+               1.781e-016  1.609e-016   -15.749   -15.793    -0.044
   FeSO4+                1.526e-025  1.378e-025   -24.817   -24.861    -0.044
   Fe(SO4)2-             1.341e-031  1.212e-031   -30.873   -30.917    -0.044
   FeHSO4+2              9.152e-032  6.098e-032   -31.038   -31.215    -0.176

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.25  -19.63   -1.38  As2O3
Artinite        -10.34   -0.74    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.63  -46.40    8.23  As2O5
As2S3(am)        -8.03  -52.93  -44.90  As2S3
As_native        -6.22  -18.75  -12.53  As
Ba3(AsO4)2      -17.18  -67.29  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -28.70   14.90   43.60  MnO2
Bixbyite        -26.57  -27.18   -0.61  Mn2O3
Brucite          -7.55    9.29   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.17  -56.07  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -18.29  -19.63   -1.34  As2O3
CO2(g)           -1.18   -2.65   -1.47  CO2
Dolomite         -1.43  -18.52  -17.09  CaMg(CO3)2
Dolomite(d)      -1.98  -18.52  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.05   -1.16    4.89  Fe(OH)3
Fe3(OH)8        -13.66    6.56   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.22   -3.92  FeS
Goethite         -0.16   -1.16   -1.00  FeOOH
Greigite          7.19  -37.85  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.16   -4.16   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.25   32.78   61.03  Mn3O4
Hematite          1.69   -2.32   -4.01  Fe2O3
Huntite          -8.62  -38.59  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.09  -30.86   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.92  -43.75   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -34.17  -43.38   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.04  -42.32   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.01  -45.40   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.22   -4.65  FeS
Maghemite        -8.70   -2.32    6.39  Fe2O3
Magnesite        -2.01  -10.04   -8.03  MgCO3
Magnetite         2.83    6.56    3.74  Fe3O4
Manganite       -13.42   11.92   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.35  -90.06   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.10  -61.80  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.43  -12.72    2.71  MnCl2:4H2O
MnS(Green)       -5.96   -2.16    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.38   -5.93   -0.55  NaHCO3
Natron          -11.87  -13.18   -1.31  Na2CO3:10H2O
Nesquehonite     -4.42  -10.04   -5.62  MgCO3:3H2O
Nsutite         -27.66   14.90   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -6.63  -52.93  -46.30  As2S3
Portlandite     -11.95   10.85   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.26    8.94   15.20  Mn(OH)2
Pyrolusite      -26.48   14.90   41.38  MnO2
Realgar          -3.95  -23.90  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.22  -45.47  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.03  -18.06  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.30  -13.18    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.66  -12.22   -8.56  BaCO3

Reaction step 90.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.71   14.89   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.708e-002 -2.920e-003
Goethite            -0.17   -1.17   -1.00   2.120e-003           0 -2.120e-003



Manganite          -13.43   11.91   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.285e-003  2.285e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.032e-003  2.032e-003
Witherite           -3.66  -12.22   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.254e-025  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      8.859e-026       0.000  8.859e-026     -25.053
Hfo_sOMn+        2.761e-026       0.000  2.761e-026     -25.559
Hfo_sOFe+        6.778e-027       0.000  6.778e-027     -26.169
Hfo_sOH2+        1.595e-027       0.000  1.595e-027     -26.797
Hfo_sOH          4.859e-028       0.000  4.859e-028     -27.313
Hfo_sOHBa+2      4.943e-029       0.000  4.943e-029     -28.306
Hfo_sO-          3.392e-030       0.000  3.392e-030     -29.470

Hfo           
 2.254e-025  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.146e-026       0.000  1.146e-026     -25.941
Hfo_wOH          3.492e-027       0.000  3.492e-027     -26.457
Hfo_wOFe+        4.546e-028       0.000  4.546e-028     -27.342
Hfo_wOMn+        1.576e-028       0.000  1.576e-028     -27.802
Hfo_wOCa+        5.725e-029       0.000  5.725e-029     -28.242
Hfo_wOMg+        2.789e-029       0.000  2.789e-029     -28.555
Hfo_wO-          2.437e-029       0.000  2.437e-029     -28.613
Hfo_wOFeOH       7.267e-030       0.000  7.267e-030     -29.139
Hfo_wH2AsO3      1.375e-031       0.000  1.375e-031     -30.862
Hfo_wSO4-        1.409e-033       0.000  1.409e-033     -32.851
Hfo_wOHSO4-2     8.563e-034       0.000  8.563e-034     -33.067
Hfo_wOBa+        4.617e-034       0.000  4.617e-034     -33.336
Hfo_wOHAsO4-3    1.357e-040       0.000  1.357e-040     -39.867
Hfo_wHAsO4-      3.273e-041       0.000  3.273e-041     -40.485
Hfo_wH2AsO4      3.476e-042       0.000  3.476e-042     -41.459

Mno           
-1.623e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.417e-030       0.000  2.417e-030     -29.617
Mno_O3Ca         1.500e-031       0.000  1.500e-031     -30.824
Mno_O3-2         1.064e-031       0.000  1.064e-031     -30.973
Mno_O3HMn+       5.588e-032       0.000  5.588e-032     -31.253
Mno_O3H-         6.167e-033       0.000  6.167e-033     -32.210
Mno_O3HCa+       3.025e-033       0.000  3.025e-033     -32.519
Mno_O3Na-        2.217e-033       0.000  2.217e-033     -32.654
Mno_O3Mg         1.563e-033       0.000  1.563e-033     -32.806
Mno_O3Ba         5.693e-034       0.000  5.693e-034     -33.245
Mno_O3HMg+       2.134e-035       0.000  2.134e-035     -34.671
Mno_O3HBa+       2.053e-035       0.000  2.053e-035     -34.688
Mno_O3HNa        1.199e-035       0.000  1.199e-035     -34.921
Mno_O3H2         2.684e-037       0.000  2.684e-037     -36.571
Mno_O3H3+        3.125e-042       0.000  3.125e-042     -41.505
Mno_O3H3Cl       7.659e-045       0.000  7.659e-045     -44.116



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.717e-002  1.717e-002
Ca               3.073e-003  3.073e-003
Cl               9.873e-005  9.873e-005
Fe               8.867e-005  8.867e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.380e-005  5.380e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.774      Charge balance
                                       pe  =  -3.792      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.751e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.079e-003
                       Total CO2 (mol/kg)  =  9.227e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.55
                               Iterations  =  40
                                  Total H  = 1.110510e+002
                                  Total O  = 5.553140e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.841e-007  1.683e-007    -6.735    -6.774    -0.039
   OH-                   6.584e-008  5.946e-008    -7.181    -7.226    -0.044
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.349e-008    -7.153    -7.197    -0.044
   H3AsO3                1.528e-010  1.531e-010    -9.816    -9.815     0.001
   H2AsO3-               7.133e-013  6.441e-013   -12.147   -12.191    -0.044
   H4AsO3+               1.414e-017  1.277e-017   -16.850   -16.894    -0.044
   As3S4(HS)2-           1.274e-017  1.150e-017   -16.895   -16.939    -0.044
   HAsO3-2               1.148e-020  7.636e-021   -19.940   -20.117    -0.177
   AsO3-3                2.266e-029  9.052e-030   -28.645   -29.043    -0.399
As(5)           3.226e-019
   H2AsO4-               2.071e-019  1.870e-019   -18.684   -18.728    -0.044
   HAsO4-2               1.156e-019  7.686e-020   -18.937   -19.114    -0.177
   H3AsO4                6.265e-024  6.279e-024   -23.203   -23.202     0.001
   AsO4-3                2.560e-024  1.022e-024   -23.592   -23.990    -0.399
Ba              5.535e-007
   Ba+2                  5.304e-007  3.527e-007    -6.275    -6.453    -0.177
   BaHCO3+               2.278e-008  2.057e-008    -7.642    -7.687    -0.044
   BaCO3                 3.083e-010  3.090e-010    -9.511    -9.510     0.001
   BaSO4                 7.015e-012  7.031e-012   -11.154   -11.153     0.001
   BaOH+                 7.861e-014  7.099e-014   -13.105   -13.149    -0.044
C(-4)           7.943e-003
   CH4                   7.943e-003  7.961e-003    -2.100    -2.099     0.001
C(4)            9.227e-003
   HCO3-                 6.715e-003  6.085e-003    -2.173    -2.216    -0.043
   CO2                   2.298e-003  2.304e-003    -2.639    -2.638     0.001
   CaHCO3+               1.679e-004  1.516e-004    -3.775    -3.819    -0.044
   MnHCO3+               1.443e-005  1.303e-005    -4.841    -4.885    -0.044



   FeHCO3+               1.410e-005  1.273e-005    -4.851    -4.895    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.220e-006  3.811e-006    -5.375    -5.419    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.515e-006  1.696e-006    -5.599    -5.771    -0.171
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.711e-007  6.726e-007    -6.173    -6.172     0.001
   MgCO3                 8.641e-008  8.661e-008    -7.063    -7.062     0.001
   BaHCO3+               2.278e-008  2.057e-008    -7.642    -7.687    -0.044
   NaCO3-                6.872e-009  6.206e-009    -8.163    -8.207    -0.044
   BaCO3                 3.083e-010  3.090e-010    -9.511    -9.510     0.001
Ca              3.073e-003
   Ca+2                  2.900e-003  1.954e-003    -2.538    -2.709    -0.172
   CaHCO3+               1.679e-004  1.516e-004    -3.775    -3.819    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.547e-008  1.550e-008    -7.811    -7.810     0.001
   CaOH+                 2.132e-009  1.926e-009    -8.671    -8.715    -0.044
   CaHSO4+               1.693e-014  1.529e-014   -13.771   -13.816    -0.044
Cl              9.873e-005
   Cl-                   9.872e-005  8.900e-005    -4.006    -4.051    -0.045
   MnCl+                 9.646e-009  8.711e-009    -8.016    -8.060    -0.044
   FeCl+                 2.847e-009  2.571e-009    -8.546    -8.590    -0.044
   MnCl2                 3.376e-013  3.384e-013   -12.472   -12.471     0.001
   MnCl3-                9.185e-018  8.294e-018   -17.037   -17.081    -0.044
   FeCl+2                1.302e-024  8.663e-025   -23.885   -24.062    -0.177
   FeCl2+                3.813e-028  3.444e-028   -27.419   -27.463    -0.044
   FeCl3                 3.058e-033  3.065e-033   -32.515   -32.514     0.001
Fe(2)           8.867e-005
   Fe(HS)2               4.197e-005  4.206e-005    -4.377    -4.376     0.001
   Fe+2                  3.146e-005  2.093e-005    -4.502    -4.679    -0.177
   FeHCO3+               1.410e-005  1.273e-005    -4.851    -4.895    -0.044
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.409e-007  2.175e-007    -6.618    -6.662    -0.044
   FeOH+                 4.352e-008  3.930e-008    -7.361    -7.406    -0.044
   FeCl+                 2.847e-009  2.571e-009    -8.546    -8.590    -0.044
   FeSO4                 1.477e-010  1.480e-010    -9.831    -9.830     0.001
   Fe(OH)2               1.982e-012  1.987e-012   -11.703   -11.702     0.001
   Fe(OH)3-              4.855e-016  4.385e-016   -15.314   -15.358    -0.044
   FeHSO4+               1.813e-016  1.637e-016   -15.742   -15.786    -0.044
Fe(3)           4.561e-014
   Fe(OH)2+              2.692e-014  2.431e-014   -13.570   -13.614    -0.044
   Fe(OH)3               1.856e-014  1.860e-014   -13.731   -13.730     0.001
   Fe(OH)4-              1.116e-016  1.008e-016   -15.952   -15.997    -0.044
   FeOH+2                1.858e-017  1.236e-017   -16.731   -16.908    -0.177
   Fe+3                  8.069e-022  3.223e-022   -21.093   -21.492    -0.399
   FeCl+2                1.302e-024  8.663e-025   -23.885   -24.062    -0.177
   FeSO4+                1.557e-025  1.406e-025   -24.808   -24.852    -0.044
   FeCl2+                3.813e-028  3.444e-028   -27.419   -27.463    -0.044
   Fe(SO4)2-             1.354e-031  1.223e-031   -30.868   -30.913    -0.044
   FeHSO4+2              9.525e-032  6.335e-032   -31.021   -31.198    -0.177
   Fe2(OH)2+4            2.102e-032  4.112e-033   -31.677   -32.386    -0.709
   FeCl3                 3.058e-033  3.065e-033   -32.515   -32.514     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.573   -43.680    -1.107
H(0)            1.538e-009
   H2                    7.692e-010  7.709e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.706e-005    -4.723    -4.768    -0.045
   KSO4-                 5.280e-012  4.768e-012   -11.277   -11.322    -0.044
Mg              8.326e-005
   Mg+2                  7.895e-005  5.353e-005    -4.103    -4.271    -0.169
   MgHCO3+               4.220e-006  3.811e-006    -5.375    -5.419    -0.044
   MgCO3                 8.641e-008  8.661e-008    -7.063    -7.062     0.001
   MgOH+                 1.278e-009  1.154e-009    -8.893    -8.938    -0.044
   MgSO4                 4.979e-010  4.991e-010    -9.303    -9.302     0.001
Mn(2)           5.380e-005
   Mn+2                  3.613e-005  2.403e-005    -4.442    -4.619    -0.177
   MnHCO3+               1.443e-005  1.303e-005    -4.841    -4.885    -0.044



   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.646e-009  8.711e-009    -8.016    -8.060    -0.044
   MnOH+                 4.062e-009  3.668e-009    -8.391    -8.436    -0.044
   MnSO4                 1.695e-010  1.699e-010    -9.771    -9.770     0.001
   MnCl2                 3.376e-013  3.384e-013   -12.472   -12.471     0.001
   MnCl3-                9.185e-018  8.294e-018   -17.037   -17.081    -0.044
   Mn(OH)3-              8.835e-020  7.979e-020   -19.054   -19.098    -0.044
Mn(3)           2.998e-034
   Mn+3                  2.998e-034  1.198e-034   -33.523   -33.922    -0.399
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.861   -84.038    -0.177
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.170   -97.215    -0.044
Na              2.181e-004
   Na+                   2.174e-004  1.966e-004    -3.663    -3.707    -0.044
   NaHCO3                6.711e-007  6.726e-007    -6.173    -6.172     0.001
   NaCO3-                6.872e-009  6.206e-009    -8.163    -8.207    -0.044
   NaSO4-                4.339e-011  3.918e-011   -10.363   -10.407    -0.044
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.155   -74.154     0.001
S(-2)           2.082e-004
   H2S                   6.973e-005  6.989e-005    -4.157    -4.156     0.001
   HS-                   5.259e-005  4.749e-005    -4.279    -4.323    -0.044
   Fe(HS)2               4.197e-005  4.206e-005    -4.377    -4.376     0.001
   Fe(HS)3-              2.409e-007  2.175e-007    -6.618    -6.662    -0.044
   S5-2                  1.001e-007  7.170e-008    -7.000    -7.144    -0.145
   AsS(OH)(HS)-          7.031e-008  6.349e-008    -7.153    -7.197    -0.044
   S4-2                  5.935e-008  4.183e-008    -7.227    -7.378    -0.152
   S6-2                  5.104e-008  3.711e-008    -7.292    -7.430    -0.138
   S-2                   5.125e-011  3.408e-011   -10.290   -10.467    -0.177
   S3-2                  2.129e-011  1.474e-011   -10.672   -10.831    -0.160
   S2-2                  1.227e-012  8.366e-013   -11.911   -12.077    -0.166
   As3S4(HS)2-           1.274e-017  1.150e-017   -16.895   -16.939    -0.044
S(6)            7.565e-008
   SO4-2                 5.931e-008  3.977e-008    -7.227    -7.400    -0.174
   CaSO4                 1.547e-008  1.550e-008    -7.811    -7.810     0.001
   MgSO4                 4.979e-010  4.991e-010    -9.303    -9.302     0.001
   MnSO4                 1.695e-010  1.699e-010    -9.771    -9.770     0.001
   FeSO4                 1.477e-010  1.480e-010    -9.831    -9.830     0.001
   NaSO4-                4.339e-011  3.918e-011   -10.363   -10.407    -0.044
   BaSO4                 7.015e-012  7.031e-012   -11.154   -11.153     0.001
   KSO4-                 5.280e-012  4.768e-012   -11.277   -11.322    -0.044
   HSO4-                 7.207e-013  6.508e-013   -12.142   -12.187    -0.044
   CaHSO4+               1.693e-014  1.529e-014   -13.771   -13.816    -0.044
   FeHSO4+               1.813e-016  1.637e-016   -15.742   -15.786    -0.044
   FeSO4+                1.557e-025  1.406e-025   -24.808   -24.852    -0.044
   Fe(SO4)2-             1.354e-031  1.223e-031   -30.868   -30.913    -0.044
   FeHSO4+2              9.525e-032  6.335e-032   -31.021   -31.198    -0.177

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.25  -19.63   -1.38  As2O3
Artinite        -10.37   -0.77    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.63  -46.40    8.23  As2O5
As2S3(am)        -8.02  -52.92  -44.90  As2S3
As_native        -6.23  -18.76  -12.53  As
Ba3(AsO4)2      -17.23  -67.34  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -28.71   14.89   43.60  MnO2
Bixbyite        -26.59  -27.20   -0.61  Mn2O3
Brucite          -7.56    9.28   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.20  -56.11  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -18.29  -19.63   -1.34  As2O3
CO2(g)           -1.17   -2.64   -1.47  CO2
Dolomite         -1.43  -18.52  -17.09  CaMg(CO3)2
Dolomite(d)      -1.98  -18.52  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.38   -4.42   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.06   -1.17    4.89  Fe(OH)3
Fe3(OH)8        -13.69    6.53   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.23   -3.92  FeS
Goethite         -0.17   -1.17   -1.00  FeOOH
Greigite          7.17  -37.86  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.16   -4.16   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.28   32.75   61.03  Mn3O4
Hematite          1.67   -2.34   -4.01  Fe2O3
Huntite          -8.64  -38.61  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.13  -30.89   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.94  -43.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.19  -43.40   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.06  -42.34   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.02  -45.41   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.42   -2.23   -4.65  FeS
Maghemite        -8.73   -2.34    6.39  Fe2O3
Magnesite        -2.01  -10.04   -8.03  MgCO3
Magnetite         2.79    6.53    3.74  Fe3O4
Manganite       -13.43   11.91   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.33  -90.04   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.13  -61.84  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.43  -12.72    2.71  MnCl2:4H2O
MnS(Green)       -5.97   -2.17    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.37   -5.92   -0.55  NaHCO3
Natron          -11.87  -13.19   -1.31  Na2CO3:10H2O
Nesquehonite     -4.42  -10.04   -5.62  MgCO3:3H2O
Nsutite         -27.67   14.89   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -6.62  -52.92  -46.30  As2S3
Portlandite     -11.96   10.84   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.27    8.93   15.20  Mn(OH)2
Pyrolusite      -26.49   14.89   41.38  MnO2
Realgar          -3.95  -23.89  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.23  -45.48  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.03  -18.05  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.31  -13.18    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.66  -12.22   -8.56  BaCO3

Reaction step 91.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.820e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.72   14.88   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.705e-002 -2.954e-003
Goethite            -0.18   -1.18   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.44   11.90   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.284e-003  2.284e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.032e-003  2.032e-003
Witherite           -3.67  -12.23   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.541e-025  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.054e-025       0.000  1.054e-025     -24.977
Hfo_sOMn+        3.225e-026       0.000  3.225e-026     -25.491
Hfo_sOFe+        7.916e-027       0.000  7.916e-027     -26.101
Hfo_sOH2+        1.914e-027       0.000  1.914e-027     -26.718
Hfo_sOH          5.728e-028       0.000  5.728e-028     -27.242
Hfo_sOHBa+2      5.815e-029       0.000  5.815e-029     -28.235
Hfo_sO-          3.927e-030       0.000  3.927e-030     -29.406

Hfo           
 2.541e-025  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.091e-027       0.000  1.091e-027     -26.962
Hfo_wOH          3.263e-028       0.000  3.263e-028     -27.486
Hfo_wOFe+        4.208e-029       0.000  4.208e-029     -28.376
Hfo_wOMn+        1.459e-029       0.000  1.459e-029     -28.836
Hfo_wOCa+        5.300e-030       0.000  5.300e-030     -29.276
Hfo_wOMg+        2.554e-030       0.000  2.554e-030     -29.593
Hfo_wO-          2.237e-030       0.000  2.237e-030     -29.650
Hfo_wOFeOH       6.606e-031       0.000  6.606e-031     -30.180
Hfo_wH2AsO3      1.279e-032       0.000  1.279e-032     -31.893
Hfo_wSO4-        1.328e-034       0.000  1.328e-034     -33.877
Hfo_wOHSO4-2     7.923e-035       0.000  7.923e-035     -34.101
Hfo_wOBa+        4.228e-035       0.000  4.228e-035     -34.374
Hfo_wOHAsO4-3    1.200e-041       0.000  1.200e-041     -40.921
Hfo_wHAsO4-      3.001e-042       0.000  3.001e-042     -41.523
Hfo_wH2AsO4      3.245e-043       0.000  3.245e-043     -42.489



Mno           
-5.777e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.762e-029       0.000  8.762e-029     -28.057
Mno_O3Ca         5.437e-030       0.000  5.437e-030     -29.265
Mno_O3-2         3.824e-030       0.000  3.824e-030     -29.418
Mno_O3HMn+       2.063e-030       0.000  2.063e-030     -29.686
Mno_O3H-         2.257e-031       0.000  2.257e-031     -30.647
Mno_O3HCa+       1.117e-031       0.000  1.117e-031     -30.952
Mno_O3Na-        7.963e-032       0.000  7.963e-032     -31.099
Mno_O3Mg         5.603e-032       0.000  5.603e-032     -31.252
Mno_O3Ba         2.041e-032       0.000  2.041e-032     -31.690
Mno_O3HMg+       7.793e-034       0.000  7.794e-034     -33.108
Mno_O3HBa+       7.498e-034       0.000  7.498e-034     -33.125
Mno_O3HNa        4.385e-034       0.000  4.385e-034     -33.358
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.186e-040       0.000  1.186e-040     -39.926
Mno_O3H3Cl       2.905e-043       0.000  2.905e-043     -42.537

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.741e-002  1.741e-002
Ca               3.107e-003  3.107e-003
Cl               9.873e-005  9.873e-005
Fe               8.906e-005  8.906e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.445e-005  5.445e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.766      Charge balance
                                       pe  =  -3.784      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.849e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.148e-003
                       Total CO2 (mol/kg)  =  9.362e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.53
                               Iterations  =  34
                                  Total H  = 1.110514e+002
                                  Total O  = 5.553171e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.875e-007  1.714e-007    -6.727    -6.766    -0.039
   OH-                   6.468e-008  5.838e-008    -7.189    -7.234    -0.044
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.346e-008    -7.153    -7.197    -0.044
   H3AsO3                1.520e-010  1.524e-010    -9.818    -9.817     0.001
   H2AsO3-               6.973e-013  6.294e-013   -12.157   -12.201    -0.044



   H4AsO3+               1.434e-017  1.294e-017   -16.844   -16.888    -0.044
   As3S4(HS)2-           1.320e-017  1.191e-017   -16.879   -16.924    -0.044
   HAsO3-2               1.104e-020  7.327e-021   -19.957   -20.135    -0.178
   AsO3-3                2.144e-029  8.529e-030   -28.669   -29.069    -0.400
As(5)           3.147e-019
   H2AsO4-               2.032e-019  1.834e-019   -18.692   -18.737    -0.044
   HAsO4-2               1.115e-019  7.403e-020   -18.953   -19.131    -0.178
   H3AsO4                6.258e-024  6.272e-024   -23.204   -23.203     0.001
   AsO4-3                2.430e-024  9.669e-025   -23.614   -24.015    -0.400
Ba              5.535e-007
   Ba+2                  5.302e-007  3.520e-007    -6.276    -6.453    -0.178
   BaHCO3+               2.296e-008  2.073e-008    -7.639    -7.683    -0.044
   BaCO3                 3.049e-010  3.056e-010    -9.516    -9.515     0.001
   BaSO4                 6.931e-012  6.947e-012   -11.159   -11.158     0.001
   BaOH+                 7.706e-014  6.956e-014   -13.113   -13.158    -0.044
C(-4)           8.043e-003
   CH4                   8.043e-003  8.062e-003    -2.095    -2.094     0.001
C(4)            9.362e-003
   HCO3-                 6.782e-003  6.143e-003    -2.169    -2.212    -0.043
   CO2                   2.363e-003  2.368e-003    -2.627    -2.626     0.001
   CaHCO3+               1.711e-004  1.544e-004    -3.767    -3.811    -0.044
   MnHCO3+               1.470e-005  1.327e-005    -4.833    -4.877    -0.044
   FeHCO3+               1.437e-005  1.297e-005    -4.843    -4.887    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.254e-006  3.840e-006    -5.371    -5.416    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.497e-006  1.681e-006    -5.603    -5.775    -0.172
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.771e-007  6.787e-007    -6.169    -6.168     0.001
   MgCO3                 8.548e-008  8.567e-008    -7.068    -7.067     0.001
   BaHCO3+               2.296e-008  2.073e-008    -7.639    -7.683    -0.044
   NaCO3-                6.812e-009  6.149e-009    -8.167    -8.211    -0.044
   BaCO3                 3.049e-010  3.056e-010    -9.516    -9.515     0.001
Ca              3.107e-003
   Ca+2                  2.930e-003  1.971e-003    -2.533    -2.705    -0.172
   CaHCO3+               1.711e-004  1.544e-004    -3.767    -3.811    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.545e-008  1.549e-008    -7.811    -7.810     0.001
   CaOH+                 2.113e-009  1.908e-009    -8.675    -8.720    -0.044
   CaHSO4+               1.723e-014  1.555e-014   -13.764   -13.808    -0.044
Cl              9.873e-005
   Cl-                   9.872e-005  8.895e-005    -4.006    -4.051    -0.045
   MnCl+                 9.731e-009  8.783e-009    -8.012    -8.056    -0.044
   FeCl+                 2.872e-009  2.592e-009    -8.542    -8.586    -0.044
   MnCl2                 3.403e-013  3.411e-013   -12.468   -12.467     0.001
   MnCl3-                9.257e-018  8.356e-018   -17.034   -17.078    -0.044
   FeCl+2                1.343e-024  8.913e-025   -23.872   -24.050    -0.178
   FeCl2+                3.923e-028  3.541e-028   -27.406   -27.451    -0.044
   FeCl3                 3.143e-033  3.150e-033   -32.503   -32.502     0.001
Fe(2)           8.906e-005
   Fe(HS)2               4.176e-005  4.185e-005    -4.379    -4.378     0.001
   Fe+2                  3.180e-005  2.111e-005    -4.498    -4.675    -0.178
   FeHCO3+               1.437e-005  1.297e-005    -4.843    -4.887    -0.044
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.381e-007  2.150e-007    -6.623    -6.668    -0.044
   FeOH+                 4.313e-008  3.893e-008    -7.365    -7.410    -0.044
   FeCl+                 2.872e-009  2.592e-009    -8.542    -8.586    -0.044
   FeSO4                 1.475e-010  1.478e-010    -9.831    -9.830     0.001
   Fe(OH)2               1.928e-012  1.933e-012   -11.715   -11.714     0.001
   Fe(OH)3-              4.639e-016  4.188e-016   -15.334   -15.378    -0.044
   FeHSO4+               1.845e-016  1.666e-016   -15.734   -15.778    -0.044
Fe(3)           4.494e-014
   Fe(OH)2+              2.673e-014  2.413e-014   -13.573   -13.618    -0.044
   Fe(OH)3               1.809e-014  1.813e-014   -13.743   -13.742     0.001
   Fe(OH)4-              1.068e-016  9.641e-017   -15.971   -16.016    -0.044
   FeOH+2                1.882e-017  1.249e-017   -16.725   -16.903    -0.178
   Fe+3                  8.339e-022  3.318e-022   -21.079   -21.479    -0.400



   FeCl+2                1.343e-024  8.913e-025   -23.872   -24.050    -0.178
   FeSO4+                1.587e-025  1.433e-025   -24.799   -24.844    -0.044
   FeCl2+                3.923e-028  3.541e-028   -27.406   -27.451    -0.044
   Fe(SO4)2-             1.367e-031  1.234e-031   -30.864   -30.909    -0.044
   FeHSO4+2              9.904e-032  6.575e-032   -31.004   -31.182    -0.178
   Fe2(OH)2+4            2.162e-032  4.201e-033   -31.665   -32.377    -0.712
   FeCl3                 3.143e-033  3.150e-033   -32.503   -32.502     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.562   -43.674    -1.112
H(0)            1.532e-009
   H2                    7.662e-010  7.680e-010    -9.116    -9.115     0.001
K               1.893e-005
   K+                    1.893e-005  1.705e-005    -4.723    -4.768    -0.045
   KSO4-                 5.228e-012  4.719e-012   -11.282   -11.326    -0.044
Mg              8.326e-005
   Mg+2                  7.892e-005  5.342e-005    -4.103    -4.272    -0.169
   MgHCO3+               4.254e-006  3.840e-006    -5.371    -5.416    -0.044
   MgCO3                 8.548e-008  8.567e-008    -7.068    -7.067     0.001
   MgOH+                 1.253e-009  1.131e-009    -8.902    -8.946    -0.044
   MgSO4                 4.920e-010  4.931e-010    -9.308    -9.307     0.001
Mn(2)           5.445e-005
   Mn+2                  3.651e-005  2.424e-005    -4.438    -4.615    -0.178
   MnHCO3+               1.470e-005  1.327e-005    -4.833    -4.877    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.731e-009  8.783e-009    -8.012    -8.056    -0.044
   MnOH+                 4.025e-009  3.633e-009    -8.395    -8.440    -0.044
   MnSO4                 1.693e-010  1.697e-010    -9.771    -9.770     0.001
   MnCl2                 3.403e-013  3.411e-013   -12.468   -12.467     0.001
   MnCl3-                9.257e-018  8.356e-018   -17.034   -17.078    -0.044
   Mn(OH)3-              8.442e-020  7.620e-020   -19.074   -19.118    -0.044
Mn(3)           3.098e-034
   Mn+3                  3.098e-034  1.233e-034   -33.509   -33.909    -0.400
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.885   -84.063    -0.178
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.186   -97.231    -0.044
Na              2.181e-004
   Na+                   2.174e-004  1.965e-004    -3.663    -3.707    -0.044
   NaHCO3                6.771e-007  6.787e-007    -6.169    -6.168     0.001
   NaCO3-                6.812e-009  6.149e-009    -8.167    -8.211    -0.044
   NaSO4-                4.295e-011  3.877e-011   -10.367   -10.411    -0.044
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.152   -74.151     0.001
S(-2)           2.082e-004
   H2S                   7.052e-005  7.068e-005    -4.152    -4.151     0.001
   HS-                   5.225e-005  4.717e-005    -4.282    -4.326    -0.044
   Fe(HS)2               4.176e-005  4.185e-005    -4.379    -4.378     0.001
   Fe(HS)3-              2.381e-007  2.150e-007    -6.623    -6.668    -0.044
   S5-2                  9.771e-008  6.992e-008    -7.010    -7.155    -0.145
   AsS(OH)(HS)-          7.031e-008  6.346e-008    -7.153    -7.197    -0.044
   S4-2                  5.795e-008  4.079e-008    -7.237    -7.389    -0.152
   S6-2                  4.982e-008  3.619e-008    -7.303    -7.441    -0.139
   S-2                   5.006e-011  3.324e-011   -10.300   -10.478    -0.178
   S3-2                  2.080e-011  1.437e-011   -10.682   -10.842    -0.160
   S2-2                  1.198e-012  8.158e-013   -11.922   -12.088    -0.167
   As3S4(HS)2-           1.320e-017  1.191e-017   -16.879   -16.924    -0.044
S(6)            7.513e-008
   SO4-2                 5.882e-008  3.938e-008    -7.231    -7.405    -0.174
   CaSO4                 1.545e-008  1.549e-008    -7.811    -7.810     0.001
   MgSO4                 4.920e-010  4.931e-010    -9.308    -9.307     0.001
   MnSO4                 1.693e-010  1.697e-010    -9.771    -9.770     0.001
   FeSO4                 1.475e-010  1.478e-010    -9.831    -9.830     0.001
   NaSO4-                4.295e-011  3.877e-011   -10.367   -10.411    -0.044
   BaSO4                 6.931e-012  6.947e-012   -11.159   -11.158     0.001
   KSO4-                 5.228e-012  4.719e-012   -11.282   -11.326    -0.044
   HSO4-                 7.270e-013  6.562e-013   -12.138   -12.183    -0.044
   CaHSO4+               1.723e-014  1.555e-014   -13.764   -13.808    -0.044
   FeHSO4+               1.845e-016  1.666e-016   -15.734   -15.778    -0.044



   FeSO4+                1.587e-025  1.433e-025   -24.799   -24.844    -0.044
   Fe(SO4)2-             1.367e-031  1.234e-031   -30.864   -30.909    -0.044
   FeHSO4+2              9.904e-032  6.575e-032   -31.004   -31.182    -0.178

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.25  -19.63   -1.38  As2O3
Artinite        -10.39   -0.79    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.63  -46.40    8.23  As2O5
As2S3(am)        -8.01  -52.91  -44.90  As2S3
As_native        -6.23  -18.76  -12.53  As
Ba3(AsO4)2      -17.28  -67.39  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -28.72   14.88   43.60  MnO2
Bixbyite        -26.61  -27.22   -0.61  Mn2O3
Brucite          -7.58    9.26   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.24  -56.15  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -18.29  -19.63   -1.34  As2O3
CO2(g)           -1.16   -2.63   -1.47  CO2
Dolomite         -1.44  -18.53  -17.09  CaMg(CO3)2
Dolomite(d)      -1.99  -18.53  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.39   -4.43   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.07   -1.18    4.89  Fe(OH)3
Fe3(OH)8        -13.73    6.49   20.22  Fe3(OH)8
FeS(ppt)          1.68   -2.24   -3.92  FeS
Goethite         -0.18   -1.18   -1.00  FeOOH
Greigite          7.16  -37.88  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.15   -4.15   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.32   32.71   61.03  Mn3O4
Hematite          1.65   -2.36   -4.01  Fe2O3
Huntite          -8.65  -38.62  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.17  -30.93   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.96  -43.79   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.21  -43.42   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.08  -42.36   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.03  -45.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.41   -2.24   -4.65  FeS
Maghemite        -8.75   -2.36    6.39  Fe2O3
Magnesite        -2.02  -10.05   -8.03  MgCO3
Magnetite         2.76    6.49    3.74  Fe3O4
Manganite       -13.44   11.90   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.32  -90.03   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.17  -61.88  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.43  -12.72    2.71  MnCl2:4H2O
MnS(Green)       -5.98   -2.18    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.37   -5.92   -0.55  NaHCO3
Natron          -11.88  -13.19   -1.31  Na2CO3:10H2O
Nesquehonite     -4.43  -10.05   -5.62  MgCO3:3H2O
Nsutite         -27.68   14.88   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -6.61  -52.91  -46.30  As2S3
Portlandite     -11.97   10.83   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2



Pyrochroite      -6.28    8.92   15.20  Mn(OH)2
Pyrolusite      -26.50   14.88   41.38  MnO2
Realgar          -3.95  -23.89  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.25  -45.49  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.02  -18.05  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.31  -13.19    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.67  -12.23   -8.56  BaCO3

Reaction step 92.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.840e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.73   14.87   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.701e-002 -2.987e-003
Goethite            -0.19   -1.19   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.45   11.89   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.283e-003  2.283e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.031e-003  2.031e-003
Witherite           -3.67  -12.23   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.303e-029  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.030e-029       0.000  1.030e-029     -28.987
Hfo_sOMn+        3.098e-030       0.000  3.098e-030     -29.509
Hfo_sOFe+        7.605e-031       0.000  7.605e-031     -30.119
Hfo_sOH2+        1.890e-031       0.000  1.890e-031     -30.724
Hfo_sOH          5.554e-032       0.000  5.554e-032     -31.255
Hfo_sOHBa+2      5.627e-033       0.000  5.627e-033     -32.250
Hfo_sO-          3.740e-034       0.000  3.740e-034     -33.427

Hfo           



 3.303e-029  Surface charge, eq
Hfo_w         

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.926e-030       0.000  7.926e-030     -29.101
Hfo_wOH          2.330e-030       0.000  2.330e-030     -29.633
Hfo_wOFe+        2.977e-031       0.000  2.977e-031     -30.526
Hfo_wOMn+        1.032e-031       0.000  1.032e-031     -30.986
Hfo_wOCa+        3.749e-032       0.000  3.749e-032     -31.426
Hfo_wOMg+        1.788e-032       0.000  1.788e-032     -31.748
Hfo_wO-          1.569e-032       0.000  1.569e-032     -31.804
Hfo_wOFeOH       4.590e-033       0.000  4.590e-033     -32.338
Hfo_wH2AsO3      9.085e-035       0.000  9.085e-035     -34.042
Hfo_wSO4-        9.553e-037       0.000  9.553e-037     -36.020
Hfo_wOHSO4-2     5.600e-037       0.000  5.600e-037     -36.252
Hfo_wOBa+        2.959e-037       0.000  2.959e-037     -36.529
Hfo_wOHAsO4-3    8.109e-044       0.000  8.109e-044     -43.091
Hfo_wHAsO4-      2.102e-044       0.000  2.102e-044     -43.677
Hfo_wH2AsO4      2.314e-045       0.000  2.314e-045     -44.636

Mno           
-1.438e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.221e-025       0.000  2.221e-025     -24.653
Mno_O3Ca         1.378e-026       0.000  1.378e-026     -25.861
Mno_O3-2         9.609e-027       0.000  9.609e-027     -26.017
Mno_O3HMn+       5.323e-027       0.000  5.323e-027     -26.274
Mno_O3H-         5.773e-028       0.000  5.773e-028     -27.239
Mno_O3HCa+       2.881e-028       0.000  2.881e-028     -27.540
Mno_O3Na-        2.000e-028       0.000  2.000e-028     -27.699
Mno_O3Mg         1.405e-028       0.000  1.405e-028     -27.852
Mno_O3Ba         5.118e-029       0.000  5.118e-029     -28.291
Mno_O3HMg+       1.990e-030       0.000  1.990e-030     -29.701
Mno_O3HBa+       1.914e-030       0.000  1.914e-030     -29.718
Mno_O3HNa        1.121e-030       0.000  1.121e-030     -29.950
Mno_O3H2         2.604e-032       0.000  2.604e-032     -31.584
Mno_O3H3+        3.144e-037       0.000  3.144e-037     -36.503
Mno_O3H3Cl       7.699e-040       0.000  7.699e-040     -39.114

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.764e-002  1.764e-002
Ca               3.140e-003  3.140e-003
Cl               9.873e-005  9.873e-005
Fe               8.944e-005  8.944e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.510e-005  5.510e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.758      Charge balance
                                       pe  =  -3.775      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.945e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.217e-003
                       Total CO2 (mol/kg)  =  9.496e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.50
                               Iterations  =  25
                                  Total H  = 1.110518e+002
                                  Total O  = 5.553201e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.910e-007  1.745e-007    -6.719    -6.758    -0.039
   OH-                   6.356e-008  5.735e-008    -7.197    -7.241    -0.045
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.344e-008    -7.153    -7.198    -0.045
   H3AsO3                1.513e-010  1.517e-010    -9.820    -9.819     0.001
   H2AsO3-               6.820e-013  6.154e-013   -12.166   -12.211    -0.045
   H4AsO3+               1.453e-017  1.311e-017   -16.838   -16.882    -0.045
   As3S4(HS)2-           1.367e-017  1.233e-017   -16.864   -16.909    -0.045
   HAsO3-2               1.062e-020  7.037e-021   -19.974   -20.153    -0.179
   AsO3-3                2.030e-029  8.046e-030   -28.692   -29.094    -0.402
As(5)           3.072e-019
   H2AsO4-               1.995e-019  1.800e-019   -18.700   -18.745    -0.045
   HAsO4-2               1.077e-019  7.136e-020   -18.968   -19.147    -0.179
   H3AsO4                6.252e-024  6.266e-024   -23.204   -23.203     0.001
   AsO4-3                2.310e-024  9.155e-025   -23.636   -24.038    -0.402
Ba              5.535e-007
   Ba+2                  5.300e-007  3.513e-007    -6.276    -6.454    -0.179
   BaHCO3+               2.314e-008  2.088e-008    -7.636    -7.680    -0.045
   BaCO3                 3.017e-010  3.024e-010    -9.520    -9.519     0.001
   BaSO4                 6.848e-012  6.864e-012   -11.164   -11.163     0.001
   BaOH+                 7.557e-014  6.819e-014   -13.122   -13.166    -0.045
C(-4)           8.143e-003
   CH4                   8.143e-003  8.162e-003    -2.089    -2.088     0.001
C(4)            9.496e-003
   HCO3-                 6.848e-003  6.200e-003    -2.164    -2.208    -0.043
   CO2                   2.428e-003  2.433e-003    -2.615    -2.614     0.001
   CaHCO3+               1.742e-004  1.572e-004    -3.759    -3.804    -0.045
   MnHCO3+               1.497e-005  1.351e-005    -4.825    -4.869    -0.045
   FeHCO3+               1.463e-005  1.320e-005    -4.835    -4.879    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.286e-006  3.867e-006    -5.368    -5.413    -0.045
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.480e-006  1.666e-006    -5.606    -5.778    -0.173
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.831e-007  6.847e-007    -6.166    -6.165     0.001
   MgCO3                 8.458e-008  8.477e-008    -7.073    -7.072     0.001
   BaHCO3+               2.314e-008  2.088e-008    -7.636    -7.680    -0.045
   NaCO3-                6.753e-009  6.093e-009    -8.170    -8.215    -0.045
   BaCO3                 3.017e-010  3.024e-010    -9.520    -9.519     0.001
Ca              3.140e-003
   Ca+2                  2.960e-003  1.988e-003    -2.529    -2.702    -0.173
   CaHCO3+               1.742e-004  1.572e-004    -3.759    -3.804    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.543e-008  1.546e-008    -7.812    -7.811     0.001
   CaOH+                 2.095e-009  1.890e-009    -8.679    -8.724    -0.045
   CaHSO4+               1.752e-014  1.581e-014   -13.756   -13.801    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.891e-005    -4.006    -4.051    -0.045
   MnCl+                 9.815e-009  8.855e-009    -8.008    -8.053    -0.045
   FeCl+                 2.896e-009  2.613e-009    -8.538    -8.583    -0.045
   MnCl2                 3.429e-013  3.437e-013   -12.465   -12.464     0.001



   MnCl3-                9.328e-018  8.417e-018   -17.030   -17.075    -0.045
   FeCl+2                1.383e-024  9.164e-025   -23.859   -24.038    -0.179
   FeCl2+                4.034e-028  3.640e-028   -27.394   -27.439    -0.045
   FeCl3                 3.229e-033  3.236e-033   -32.491   -32.490     0.001
Fe(2)           8.944e-005
   Fe(HS)2               4.155e-005  4.165e-005    -4.381    -4.380     0.001
   Fe+2                  3.213e-005  2.129e-005    -4.493    -4.672    -0.179
   FeHCO3+               1.463e-005  1.320e-005    -4.835    -4.879    -0.045
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.355e-007  2.124e-007    -6.628    -6.673    -0.045
   FeOH+                 4.275e-008  3.858e-008    -7.369    -7.414    -0.045
   FeCl+                 2.896e-009  2.613e-009    -8.538    -8.583    -0.045
   FeSO4                 1.473e-010  1.476e-010    -9.832    -9.831     0.001
   Fe(OH)2               1.877e-012  1.881e-012   -11.727   -11.726     0.001
   Fe(OH)3-              4.437e-016  4.004e-016   -15.353   -15.398    -0.045
   FeHSO4+               1.877e-016  1.693e-016   -15.727   -15.771    -0.045
Fe(3)           4.430e-014
   Fe(OH)2+              2.654e-014  2.395e-014   -13.576   -13.621    -0.045
   Fe(OH)3               1.763e-014  1.767e-014   -13.754   -13.753     0.001
   Fe(OH)4-              1.023e-016  9.234e-017   -15.990   -16.035    -0.045
   FeOH+2                1.905e-017  1.262e-017   -16.720   -16.899    -0.179
   Fe+3                  8.612e-022  3.413e-022   -21.065   -21.467    -0.402
   FeCl+2                1.383e-024  9.164e-025   -23.859   -24.038    -0.179
   FeSO4+                1.617e-025  1.459e-025   -24.791   -24.836    -0.045
   FeCl2+                4.034e-028  3.640e-028   -27.394   -27.439    -0.045
   Fe(SO4)2-             1.379e-031  1.245e-031   -30.860   -30.905    -0.045
   FeHSO4+2              1.029e-031  6.817e-032   -30.988   -31.166    -0.179
   Fe2(OH)2+4            2.224e-032  4.290e-033   -31.653   -32.368    -0.715
   FeCl3                 3.229e-033  3.236e-033   -32.491   -32.490     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.552   -43.668    -1.117
H(0)            1.527e-009
   H2                    7.634e-010  7.652e-010    -9.117    -9.116     0.001
K               1.893e-005
   K+                    1.893e-005  1.705e-005    -4.723    -4.768    -0.045
   KSO4-                 5.176e-012  4.670e-012   -11.286   -11.331    -0.045
Mg              8.326e-005
   Mg+2                  7.888e-005  5.331e-005    -4.103    -4.273    -0.170
   MgHCO3+               4.286e-006  3.867e-006    -5.368    -5.413    -0.045
   MgCO3                 8.458e-008  8.477e-008    -7.073    -7.072     0.001
   MgOH+                 1.229e-009  1.109e-009    -8.910    -8.955    -0.045
   MgSO4                 4.861e-010  4.873e-010    -9.313    -9.312     0.001
Mn(2)           5.510e-005
   Mn+2                  3.689e-005  2.445e-005    -4.433    -4.612    -0.179
   MnHCO3+               1.497e-005  1.351e-005    -4.825    -4.869    -0.045
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.815e-009  8.855e-009    -8.008    -8.053    -0.045
   MnOH+                 3.990e-009  3.600e-009    -8.399    -8.444    -0.045
   MnSO4                 1.691e-010  1.695e-010    -9.772    -9.771     0.001
   MnCl2                 3.429e-013  3.437e-013   -12.465   -12.464     0.001
   MnCl3-                9.328e-018  8.417e-018   -17.030   -17.075    -0.045
   Mn(OH)3-              8.074e-020  7.285e-020   -19.093   -19.138    -0.045
Mn(3)           3.200e-034
   Mn+3                  3.200e-034  1.268e-034   -33.495   -33.897    -0.402
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.908   -84.087    -0.179
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.201   -97.246    -0.045
Na              2.181e-004
   Na+                   2.174e-004  1.964e-004    -3.663    -3.707    -0.044
   NaHCO3                6.831e-007  6.847e-007    -6.166    -6.165     0.001
   NaCO3-                6.753e-009  6.093e-009    -8.170    -8.215    -0.045
   NaSO4-                4.253e-011  3.837e-011   -10.371   -10.416    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.149   -74.148     0.001
S(-2)           2.082e-004
   H2S                   7.131e-005  7.147e-005    -4.147    -4.146     0.001
   HS-                   5.192e-005  4.685e-005    -4.285    -4.329    -0.045



   Fe(HS)2               4.155e-005  4.165e-005    -4.381    -4.380     0.001
   Fe(HS)3-              2.355e-007  2.124e-007    -6.628    -6.673    -0.045
   S5-2                  9.544e-008  6.822e-008    -7.020    -7.166    -0.146
   AsS(OH)(HS)-          7.031e-008  6.344e-008    -7.153    -7.198    -0.045
   S4-2                  5.662e-008  3.980e-008    -7.247    -7.400    -0.153
   S6-2                  4.866e-008  3.531e-008    -7.313    -7.452    -0.139
   S-2                   4.893e-011  3.243e-011   -10.310   -10.489    -0.179
   S3-2                  2.032e-011  1.402e-011   -10.692   -10.853    -0.161
   S2-2                  1.171e-012  7.960e-013   -11.932   -12.099    -0.168
   As3S4(HS)2-           1.367e-017  1.233e-017   -16.864   -16.909    -0.045
S(6)            7.462e-008
   SO4-2                 5.833e-008  3.899e-008    -7.234    -7.409    -0.175
   CaSO4                 1.543e-008  1.546e-008    -7.812    -7.811     0.001
   MgSO4                 4.861e-010  4.873e-010    -9.313    -9.312     0.001
   MnSO4                 1.691e-010  1.695e-010    -9.772    -9.771     0.001
   FeSO4                 1.473e-010  1.476e-010    -9.832    -9.831     0.001
   NaSO4-                4.253e-011  3.837e-011   -10.371   -10.416    -0.045
   BaSO4                 6.848e-012  6.864e-012   -11.164   -11.163     0.001
   KSO4-                 5.176e-012  4.670e-012   -11.286   -11.331    -0.045
   HSO4-                 7.331e-013  6.614e-013   -12.135   -12.180    -0.045
   CaHSO4+               1.752e-014  1.581e-014   -13.756   -13.801    -0.045
   FeHSO4+               1.877e-016  1.693e-016   -15.727   -15.771    -0.045
   FeSO4+                1.617e-025  1.459e-025   -24.791   -24.836    -0.045
   Fe(SO4)2-             1.379e-031  1.245e-031   -30.860   -30.905    -0.045
   FeHSO4+2              1.029e-031  6.817e-032   -30.988   -31.166    -0.179

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.26  -19.64   -1.38  As2O3
Artinite        -10.41   -0.81    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.63  -46.41    8.23  As2O5
As2S3(am)        -8.00  -52.90  -44.90  As2S3
As_native        -6.24  -18.77  -12.53  As
Ba3(AsO4)2      -17.33  -67.44  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -28.73   14.87   43.60  MnO2
Bixbyite        -26.63  -27.24   -0.61  Mn2O3
Brucite          -7.60    9.24   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.28  -56.18  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -18.30  -19.64   -1.34  As2O3
CO2(g)           -1.15   -2.61   -1.47  CO2
Dolomite         -1.44  -18.53  -17.09  CaMg(CO3)2
Dolomite(d)      -1.99  -18.53  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.40   -4.44   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.08   -1.19    4.89  Fe(OH)3
Fe3(OH)8        -13.76    6.46   20.22  Fe3(OH)8
FeS(ppt)          1.67   -2.24   -3.92  FeS
Goethite         -0.19   -1.19   -1.00  FeOOH
Greigite          7.15  -37.89  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.15   -4.15   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.35   32.68   61.03  Mn3O4
Hematite          1.62   -2.38   -4.01  Fe2O3
Huntite          -8.67  -38.63  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.20  -30.96   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.97  -43.80   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.23  -43.44   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -37.10  -42.38   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.04  -45.43   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.41   -2.24   -4.65  FeS
Maghemite        -8.77   -2.38    6.39  Fe2O3
Magnesite        -2.02  -10.05   -8.03  MgCO3
Magnetite         2.72    6.46    3.74  Fe3O4
Manganite       -13.45   11.89   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.31  -90.02   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.21  -61.91  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.42  -12.71    2.71  MnCl2:4H2O
MnS(Green)       -5.98   -2.18    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.37   -5.91   -0.55  NaHCO3
Natron          -11.88  -13.19   -1.31  Na2CO3:10H2O
Nesquehonite     -4.43  -10.05   -5.62  MgCO3:3H2O
Nsutite         -27.69   14.87   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -6.60  -52.90  -46.30  As2S3
Portlandite     -11.99   10.81   22.80  Ca(OH)2
Pyrite           11.11   -7.36  -18.48  FeS2
Pyrochroite      -6.30    8.90   15.20  Mn(OH)2
Pyrolusite      -26.51   14.87   41.38  MnO2
Realgar          -3.95  -23.89  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.26  -45.51  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.01  -18.04  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.32  -13.19    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.67  -12.23   -8.56  BaCO3

Reaction step 93.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.860e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.74   14.86   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.698e-002 -3.020e-003
Goethite            -0.20   -1.20   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.46   11.88   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.283e-003  2.283e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.031e-003  2.031e-003
Witherite           -3.68  -12.24   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.503e-028  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.871e-028       0.000  1.871e-028     -27.728
Hfo_sOMn+        5.528e-029       0.000  5.528e-029     -28.257
Hfo_sOFe+        1.357e-029       0.000  1.357e-029     -28.867
Hfo_sOH2+        3.462e-030       0.000  3.462e-030     -29.461
Hfo_sOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_sOHBa+2      1.011e-031       0.000  1.011e-031     -30.995
Hfo_sO-          6.617e-033       0.000  6.617e-033     -32.179

Hfo           
 4.503e-028  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        3.462e-030       0.000  3.462e-030     -29.461
Hfo_wOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_wOFe+        1.266e-031       0.000  1.266e-031     -30.897
Hfo_wOMn+        4.391e-032       0.000  4.391e-032     -31.357
Hfo_wOCa+        1.595e-032       0.000  1.595e-032     -31.797
Hfo_wOMg+        7.527e-033       0.000  7.527e-033     -32.123
Hfo_wO-          6.617e-033       0.000  6.617e-033     -32.179
Hfo_wOFeOH       1.919e-033       0.000  1.919e-033     -32.717
Hfo_wH2AsO3      3.883e-035       0.000  3.883e-035     -34.411
Hfo_wSO4-        4.132e-037       0.000  4.132e-037     -36.384
Hfo_wOHSO4-2     2.380e-037       0.000  2.380e-037     -36.623
Hfo_wOBa+        1.246e-037       0.000  1.246e-037     -36.905
Hfo_wOHAsO4-3    3.300e-044       0.000  3.300e-044     -43.481
Hfo_wHAsO4-      8.859e-045       0.000  8.859e-045     -44.053
Hfo_wH2AsO4      9.926e-046       0.000  9.926e-046     -45.003

Mno           
-5.281e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.304e-029       0.000  8.304e-029     -28.081
Mno_O3Ca         5.153e-030       0.000  5.153e-030     -29.288
Mno_O3-2         3.563e-030       0.000  3.563e-030     -29.448
Mno_O3HMn+       2.025e-030       0.000  2.025e-030     -29.694
Mno_O3H-         2.178e-031       0.000  2.178e-031     -30.662
Mno_O3HCa+       1.096e-031       0.000  1.096e-031     -30.960
Mno_O3Na-        7.414e-032       0.000  7.414e-032     -31.130
Mno_O3Mg         5.200e-032       0.000  5.200e-032     -31.284
Mno_O3Ba         1.894e-032       0.000  1.894e-032     -31.723
Mno_O3HMg+       7.493e-034       0.000  7.493e-034     -33.125
Mno_O3HBa+       7.208e-034       0.000  7.208e-034     -33.142
Mno_O3HNa        4.229e-034       0.000  4.229e-034     -33.374
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.228e-040       0.000  1.228e-040     -39.911
Mno_O3H3Cl       3.007e-043       0.000  3.007e-043     -42.522



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.787e-002  1.787e-002
Ca               3.173e-003  3.173e-003
Cl               9.873e-005  9.873e-005
Fe               8.982e-005  8.982e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.575e-005  5.575e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.751      Charge balance
                                       pe  =  -3.767      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.004e-002
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.285e-003
                       Total CO2 (mol/kg)  =  9.631e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.48
                               Iterations  =  26
                                  Total H  = 1.110522e+002
                                  Total O  = 5.553231e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.944e-007  1.776e-007    -6.711    -6.751    -0.039
   OH-                   6.249e-008  5.636e-008    -7.204    -7.249    -0.045
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.341e-008    -7.153    -7.198    -0.045
   H3AsO3                1.506e-010  1.510e-010    -9.822    -9.821     0.001
   H2AsO3-               6.675e-013  6.020e-013   -12.176   -12.220    -0.045
   H4AsO3+               1.473e-017  1.328e-017   -16.832   -16.877    -0.045
   As3S4(HS)2-           1.414e-017  1.275e-017   -16.849   -16.894    -0.045
   HAsO3-2               1.022e-020  6.764e-021   -19.990   -20.170    -0.179
   AsO3-3                1.925e-029  7.601e-030   -28.715   -29.119    -0.404
As(5)           3.000e-019
   H2AsO4-               1.959e-019  1.767e-019   -18.708   -18.753    -0.045
   HAsO4-2               1.041e-019  6.885e-020   -18.983   -19.162    -0.179
   H3AsO4                6.246e-024  6.260e-024   -23.204   -23.203     0.001
   AsO4-3                2.199e-024  8.680e-025   -23.658   -24.061    -0.404
Ba              5.535e-007
   Ba+2                  5.298e-007  3.505e-007    -6.276    -6.455    -0.179
   BaHCO3+               2.331e-008  2.102e-008    -7.632    -7.677    -0.045
   BaCO3                 2.985e-010  2.992e-010    -9.525    -9.524     0.001
   BaSO4                 6.767e-012  6.782e-012   -11.170   -11.169     0.001
   BaOH+                 7.414e-014  6.687e-014   -13.130   -13.175    -0.045
C(-4)           8.243e-003
   CH4                   8.243e-003  8.262e-003    -2.084    -2.083     0.001
C(4)            9.631e-003
   HCO3-                 6.913e-003  6.256e-003    -2.160    -2.204    -0.043
   CO2                   2.493e-003  2.499e-003    -2.603    -2.602     0.001
   CaHCO3+               1.774e-004  1.600e-004    -3.751    -3.796    -0.045
   MnHCO3+               1.524e-005  1.375e-005    -4.817    -4.862    -0.045
   FeHCO3+               1.490e-005  1.343e-005    -4.827    -4.872    -0.045



   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.319e-006  3.895e-006    -5.365    -5.409    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.463e-006  1.652e-006    -5.609    -5.782    -0.173
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.890e-007  6.906e-007    -6.162    -6.161     0.001
   MgCO3                 8.370e-008  8.390e-008    -7.077    -7.076     0.001
   BaHCO3+               2.331e-008  2.102e-008    -7.632    -7.677    -0.045
   NaCO3-                6.697e-009  6.039e-009    -8.174    -8.219    -0.045
   BaCO3                 2.985e-010  2.992e-010    -9.525    -9.524     0.001
Ca              3.173e-003
   Ca+2                  2.990e-003  2.005e-003    -2.524    -2.698    -0.174
   CaHCO3+               1.774e-004  1.600e-004    -3.751    -3.796    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.541e-008  1.544e-008    -7.812    -7.811     0.001
   CaOH+                 2.077e-009  1.873e-009    -8.683    -8.727    -0.045
   CaHSO4+               1.781e-014  1.606e-014   -13.749   -13.794    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.887e-005    -4.006    -4.051    -0.046
   MnCl+                 9.897e-009  8.926e-009    -8.004    -8.049    -0.045
   FeCl+                 2.921e-009  2.634e-009    -8.534    -8.579    -0.045
   MnCl2                 3.455e-013  3.463e-013   -12.462   -12.461     0.001
   MnCl3-                9.399e-018  8.477e-018   -17.027   -17.072    -0.045
   FeCl+2                1.423e-024  9.417e-025   -23.847   -24.026    -0.179
   FeCl2+                4.145e-028  3.739e-028   -27.382   -27.427    -0.045
   FeCl3                 3.315e-033  3.323e-033   -32.480   -32.479     0.001
Fe(2)           8.982e-005
   Fe(HS)2               4.134e-005  4.144e-005    -4.384    -4.383     0.001
   Fe+2                  3.246e-005  2.147e-005    -4.489    -4.668    -0.179
   FeHCO3+               1.490e-005  1.343e-005    -4.827    -4.872    -0.045
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.328e-007  2.100e-007    -6.633    -6.678    -0.045
   FeOH+                 4.239e-008  3.823e-008    -7.373    -7.418    -0.045
   FeCl+                 2.921e-009  2.634e-009    -8.534    -8.579    -0.045
   FeSO4                 1.471e-010  1.474e-010    -9.832    -9.831     0.001
   Fe(OH)2               1.827e-012  1.832e-012   -11.738   -11.737     0.001
   Fe(OH)3-              4.248e-016  3.831e-016   -15.372   -15.417    -0.045
   FeHSO4+               1.908e-016  1.721e-016   -15.719   -15.764    -0.045
Fe(3)           4.368e-014
   Fe(OH)2+              2.636e-014  2.377e-014   -13.579   -13.624    -0.045
   Fe(OH)3               1.720e-014  1.724e-014   -13.764   -13.763     0.001
   Fe(OH)4-              9.816e-017  8.853e-017   -16.008   -16.053    -0.045
   FeOH+2                1.928e-017  1.275e-017   -16.715   -16.894    -0.179
   Fe+3                  8.888e-022  3.509e-022   -21.051   -21.455    -0.404
   FeCl+2                1.423e-024  9.417e-025   -23.847   -24.026    -0.179
   FeSO4+                1.647e-025  1.485e-025   -24.783   -24.828    -0.045
   FeCl2+                4.145e-028  3.739e-028   -27.382   -27.427    -0.045
   Fe(SO4)2-             1.391e-031  1.254e-031   -30.857   -30.902    -0.045
   FeHSO4+2              1.067e-031  7.062e-032   -30.972   -31.151    -0.179
   Fe2(OH)2+4            2.285e-032  4.378e-033   -31.641   -32.359    -0.718
   FeCl3                 3.315e-033  3.323e-033   -32.480   -32.479     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.541   -43.663    -1.121
H(0)            1.521e-009
   H2                    7.607e-010  7.624e-010    -9.119    -9.118     0.001
K               1.893e-005
   K+                    1.893e-005  1.704e-005    -4.723    -4.769    -0.046
   KSO4-                 5.125e-012  4.622e-012   -11.290   -11.335    -0.045
Mg              8.326e-005
   Mg+2                  7.885e-005  5.321e-005    -4.103    -4.274    -0.171
   MgHCO3+               4.319e-006  3.895e-006    -5.365    -5.409    -0.045
   MgCO3                 8.370e-008  8.390e-008    -7.077    -7.076     0.001
   MgOH+                 1.206e-009  1.088e-009    -8.919    -8.964    -0.045
   MgSO4                 4.804e-010  4.815e-010    -9.318    -9.317     0.001
Mn(2)           5.575e-005
   Mn+2                  3.726e-005  2.465e-005    -4.429    -4.608    -0.179
   MnHCO3+               1.524e-005  1.375e-005    -4.817    -4.862    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001



   MnCl+                 9.897e-009  8.926e-009    -8.004    -8.049    -0.045
   MnOH+                 3.956e-009  3.568e-009    -8.403    -8.448    -0.045
   MnSO4                 1.689e-010  1.693e-010    -9.772    -9.771     0.001
   MnCl2                 3.455e-013  3.463e-013   -12.462   -12.461     0.001
   MnCl3-                9.399e-018  8.477e-018   -17.027   -17.072    -0.045
   Mn(OH)3-              7.730e-020  6.972e-020   -19.112   -19.157    -0.045
Mn(3)           3.302e-034
   Mn+3                  3.302e-034  1.304e-034   -33.481   -33.885    -0.404
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.931   -84.111    -0.179
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.216   -97.261    -0.045
Na              2.181e-004
   Na+                   2.174e-004  1.963e-004    -3.663    -3.707    -0.044
   NaHCO3                6.890e-007  6.906e-007    -6.162    -6.161     0.001
   NaCO3-                6.697e-009  6.039e-009    -8.174    -8.219    -0.045
   NaSO4-                4.211e-011  3.798e-011   -10.376   -10.420    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.146   -74.145     0.001
S(-2)           2.082e-004
   H2S                   7.208e-005  7.224e-005    -4.142    -4.141     0.001
   HS-                   5.160e-005  4.653e-005    -4.287    -4.332    -0.045
   Fe(HS)2               4.134e-005  4.144e-005    -4.384    -4.383     0.001
   Fe(HS)3-              2.328e-007  2.100e-007    -6.633    -6.678    -0.045
   S5-2                  9.327e-008  6.659e-008    -7.030    -7.177    -0.146
   AsS(OH)(HS)-          7.031e-008  6.341e-008    -7.153    -7.198    -0.045
   S4-2                  5.533e-008  3.885e-008    -7.257    -7.411    -0.154
   S6-2                  4.755e-008  3.447e-008    -7.323    -7.463    -0.140
   S-2                   4.784e-011  3.165e-011   -10.320   -10.500    -0.179
   S3-2                  1.986e-011  1.369e-011   -10.702   -10.864    -0.162
   S2-2                  1.144e-012  7.770e-013   -11.941   -12.110    -0.168
   As3S4(HS)2-           1.414e-017  1.275e-017   -16.849   -16.894    -0.045
S(6)            7.411e-008
   SO4-2                 5.786e-008  3.861e-008    -7.238    -7.413    -0.176
   CaSO4                 1.541e-008  1.544e-008    -7.812    -7.811     0.001
   MgSO4                 4.804e-010  4.815e-010    -9.318    -9.317     0.001
   MnSO4                 1.689e-010  1.693e-010    -9.772    -9.771     0.001
   FeSO4                 1.471e-010  1.474e-010    -9.832    -9.831     0.001
   NaSO4-                4.211e-011  3.798e-011   -10.376   -10.420    -0.045
   BaSO4                 6.767e-012  6.782e-012   -11.170   -11.169     0.001
   KSO4-                 5.125e-012  4.622e-012   -11.290   -11.335    -0.045
   HSO4-                 7.390e-013  6.665e-013   -12.131   -12.176    -0.045
   CaHSO4+               1.781e-014  1.606e-014   -13.749   -13.794    -0.045
   FeHSO4+               1.908e-016  1.721e-016   -15.719   -15.764    -0.045
   FeSO4+                1.647e-025  1.485e-025   -24.783   -24.828    -0.045
   Fe(SO4)2-             1.391e-031  1.254e-031   -30.857   -30.902    -0.045
   FeHSO4+2              1.067e-031  7.062e-032   -30.972   -31.151    -0.179

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.26  -19.64   -1.38  As2O3
Artinite        -10.43   -0.83    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.63  -46.41    8.23  As2O5
As2S3(am)        -7.99  -52.89  -44.90  As2S3
As_native        -6.24  -18.77  -12.53  As
Ba3(AsO4)2      -17.38  -67.49  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -28.74   14.86   43.60  MnO2
Bixbyite        -26.66  -27.27   -0.61  Mn2O3
Brucite          -7.61    9.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.31  -56.22  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4



Claudetite      -18.30  -19.64   -1.34  As2O3
CO2(g)           -1.13   -2.60   -1.47  CO2
Dolomite         -1.45  -18.54  -17.09  CaMg(CO3)2
Dolomite(d)      -2.00  -18.54  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.40   -4.44   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.09   -1.20    4.89  Fe(OH)3
Fe3(OH)8        -13.80    6.43   20.22  Fe3(OH)8
FeS(ppt)          1.67   -2.25   -3.92  FeS
Goethite         -0.20   -1.20   -1.00  FeOOH
Greigite          7.13  -37.90  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.14   -4.14   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.38   32.65   61.03  Mn3O4
Hematite          1.60   -2.41   -4.01  Fe2O3
Huntite          -8.68  -38.65  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.24  -31.00   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.99  -43.82   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.25  -43.46   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.12  -42.40   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.05  -45.44   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.40   -2.25   -4.65  FeS
Maghemite        -8.79   -2.41    6.39  Fe2O3
Magnesite        -2.03  -10.06   -8.03  MgCO3
Magnetite         2.69    6.43    3.74  Fe3O4
Manganite       -13.46   11.88   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.30  -90.01   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.24  -61.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.42  -12.71    2.71  MnCl2:4H2O
MnS(Green)       -5.99   -2.19    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.36   -5.91   -0.55  NaHCO3
Natron          -11.89  -13.20   -1.31  Na2CO3:10H2O
Nesquehonite     -4.44  -10.06   -5.62  MgCO3:3H2O
Nsutite         -27.70   14.86   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -6.59  -52.89  -46.30  As2S3
Portlandite     -12.00   10.80   22.80  Ca(OH)2
Pyrite           11.11   -7.36  -18.48  FeS2
Pyrochroite      -6.31    8.89   15.20  Mn(OH)2
Pyrolusite      -26.52   14.86   41.38  MnO2
Realgar          -3.94  -23.89  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.27  -45.52  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.01  -18.03  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.32  -13.20    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.68  -12.24   -8.56  BaCO3

Reaction step 94.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.880e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.75   14.85   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.695e-002 -3.053e-003
Goethite            -0.21   -1.21   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.47   11.87   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.282e-003  2.282e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.030e-003  2.030e-003
Witherite           -3.68  -12.24   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.084e-025  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.478e-029       0.000  1.478e-029     -28.830
Hfo_sOMn+        4.294e-030       0.000  4.294e-030     -29.367
Hfo_sOFe+        1.054e-030       0.000  1.054e-030     -29.977
Hfo_sOH2+        2.760e-031       0.000  2.760e-031     -30.559
Hfo_sOH          7.837e-032       0.000  7.837e-032     -31.106
Hfo_sOHBa+2      7.907e-033       0.000  7.907e-033     -32.102
Hfo_sO-          5.097e-034       0.000  5.098e-034     -33.293

Hfo           
 2.084e-025  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.979e-025       0.000  1.979e-025     -24.704
Hfo_wOH          5.620e-026       0.000  5.620e-026     -25.250
Hfo_wOFe+        7.053e-027       0.000  7.053e-027     -26.152
Hfo_wOMn+        2.446e-027       0.000  2.446e-027     -26.612
Hfo_wOCa+        8.883e-028       0.000  8.883e-028     -27.051
Hfo_wOMg+        4.150e-028       0.000  4.150e-028     -27.382
Hfo_wO-          3.655e-028       0.000  3.655e-028     -27.437
Hfo_wOFeOH       1.051e-028       0.000  1.051e-028     -27.979
Hfo_wH2AsO3      2.172e-030       0.000  2.172e-030     -29.663
Hfo_wSO4-        2.339e-032       0.000  2.339e-032     -31.631
Hfo_wOHSO4-2     1.325e-032       0.000  1.325e-032     -31.878
Hfo_wOBa+        6.867e-033       0.000  6.867e-033     -32.163
Hfo_wOHAsO4-3    1.760e-039       0.000  1.760e-039     -38.754
Hfo_wHAsO4-      4.890e-040       0.000  4.890e-040     -39.311
Hfo_wH2AsO4      5.573e-041       0.000  5.573e-041     -40.254

Mno           



-9.127e-031  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.461e-029       0.000  1.461e-029     -28.835
Mno_O3Ca         9.066e-031       0.000  9.066e-031     -30.043
Mno_O3-2         6.218e-031       0.000  6.218e-031     -30.206
Mno_O3HMn+       3.625e-031       0.000  3.625e-031     -30.441
Mno_O3H-         3.867e-032       0.000  3.867e-032     -31.413
Mno_O3HCa+       1.962e-032       0.000  1.962e-032     -31.707
Mno_O3Na-        1.293e-032       0.000  1.293e-032     -31.888
Mno_O3Mg         9.058e-033       0.000  9.058e-033     -32.043
Mno_O3Ba         3.299e-033       0.000  3.299e-033     -32.482
Mno_O3HMg+       1.328e-034       0.000  1.328e-034     -33.877
Mno_O3HBa+       1.277e-034       0.000  1.277e-034     -33.894
Mno_O3HNa        7.504e-035       0.000  7.504e-035     -34.125
Mno_O3H2         1.806e-036       0.000  1.806e-036     -35.743
Mno_O3H3+        2.257e-041       0.000  2.257e-041     -40.647
Mno_O3H3Cl       5.522e-044       0.000  5.522e-044     -43.258

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.811e-002  1.811e-002
Ca               3.206e-003  3.206e-003
Cl               9.873e-005  9.873e-005
Fe               9.020e-005  9.020e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.639e-005  5.639e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.743      Charge balance
                                       pe  =  -3.759      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.013e-002
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.352e-003
                       Total CO2 (mol/kg)  =  9.764e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.46
                               Iterations  =  43
                                  Total H  = 1.110526e+002
                                  Total O  = 5.553262e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.978e-007  1.806e-007    -6.704    -6.743    -0.040
   OH-                   6.145e-008  5.540e-008    -7.211    -7.256    -0.045
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.338e-008    -7.153    -7.198    -0.045
   H3AsO3                1.500e-010  1.503e-010    -9.824    -9.823     0.001
   H2AsO3-               6.536e-013  5.892e-013   -12.185   -12.230    -0.045
   H4AsO3+               1.492e-017  1.345e-017   -16.826   -16.871    -0.045



   As3S4(HS)2-           1.462e-017  1.318e-017   -16.835   -16.880    -0.045
   HAsO3-2               9.854e-021  6.509e-021   -20.006   -20.187    -0.180
   AsO3-3                1.828e-029  7.190e-030   -28.738   -29.143    -0.405
As(5)           2.932e-019
   H2AsO4-               1.925e-019  1.736e-019   -18.716   -18.761    -0.045
   HAsO4-2               1.006e-019  6.647e-020   -18.997   -19.177    -0.180
   H3AsO4                6.240e-024  6.255e-024   -23.205   -23.204     0.001
   AsO4-3                2.095e-024  8.239e-025   -23.679   -24.084    -0.405
Ba              5.535e-007
   Ba+2                  5.297e-007  3.498e-007    -6.276    -6.456    -0.180
   BaHCO3+               2.348e-008  2.117e-008    -7.629    -7.674    -0.045
   BaCO3                 2.955e-010  2.962e-010    -9.529    -9.528     0.001
   BaSO4                 6.687e-012  6.703e-012   -11.175   -11.174     0.001
   BaOH+                 7.277e-014  6.560e-014   -13.138   -13.183    -0.045
C(-4)           8.343e-003
   CH4                   8.343e-003  8.363e-003    -2.079    -2.078     0.001
C(4)            9.764e-003
   HCO3-                 6.977e-003  6.312e-003    -2.156    -2.200    -0.044
   CO2                   2.558e-003  2.564e-003    -2.592    -2.591     0.001
   CaHCO3+               1.805e-004  1.627e-004    -3.743    -3.789    -0.045
   MnHCO3+               1.551e-005  1.398e-005    -4.809    -4.854    -0.045
   FeHCO3+               1.516e-005  1.367e-005    -4.819    -4.864    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.351e-006  3.922e-006    -5.361    -5.406    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.447e-006  1.639e-006    -5.611    -5.785    -0.174
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.948e-007  6.964e-007    -6.158    -6.157     0.001
   MgCO3                 8.285e-008  8.305e-008    -7.082    -7.081     0.001
   BaHCO3+               2.348e-008  2.117e-008    -7.629    -7.674    -0.045
   NaCO3-                6.641e-009  5.987e-009    -8.178    -8.223    -0.045
   BaCO3                 2.955e-010  2.962e-010    -9.529    -9.528     0.001
Ca              3.206e-003
   Ca+2                  3.020e-003  2.021e-003    -2.520    -2.694    -0.174
   CaHCO3+               1.805e-004  1.627e-004    -3.743    -3.789    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.538e-008  1.542e-008    -7.813    -7.812     0.001
   CaOH+                 2.059e-009  1.856e-009    -8.686    -8.731    -0.045
   CaHSO4+               1.810e-014  1.632e-014   -13.742   -13.787    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.884e-005    -4.006    -4.051    -0.046
   MnCl+                 9.979e-009  8.996e-009    -8.001    -8.046    -0.045
   FeCl+                 2.945e-009  2.655e-009    -8.531    -8.576    -0.045
   MnCl2                 3.480e-013  3.488e-013   -12.458   -12.457     0.001
   MnCl3-                9.468e-018  8.535e-018   -17.024   -17.069    -0.045
   FeCl+2                1.464e-024  9.672e-025   -23.834   -24.014    -0.180
   FeCl2+                4.257e-028  3.838e-028   -27.371   -27.416    -0.045
   FeCl3                 3.401e-033  3.409e-033   -32.468   -32.467     0.001
Fe(2)           9.020e-005
   Fe(HS)2               4.114e-005  4.123e-005    -4.386    -4.385     0.001
   Fe+2                  3.278e-005  2.165e-005    -4.484    -4.665    -0.180
   FeHCO3+               1.516e-005  1.367e-005    -4.819    -4.864    -0.045
   FeCO3                 8.492e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.302e-007  2.076e-007    -6.638    -6.683    -0.045
   FeOH+                 4.203e-008  3.789e-008    -7.376    -7.421    -0.045
   FeCl+                 2.945e-009  2.655e-009    -8.531    -8.576    -0.045
   FeSO4                 1.468e-010  1.472e-010    -9.833    -9.832     0.001
   Fe(OH)2               1.781e-012  1.785e-012   -11.749   -11.748     0.001
   Fe(OH)3-              4.070e-016  3.670e-016   -15.390   -15.435    -0.045
   FeHSO4+               1.938e-016  1.748e-016   -15.713   -15.758    -0.045
Fe(3)           4.309e-014
   Fe(OH)2+              2.618e-014  2.361e-014   -13.582   -13.627    -0.045
   Fe(OH)3               1.679e-014  1.683e-014   -13.775   -13.774     0.001
   Fe(OH)4-              9.422e-017  8.494e-017   -16.026   -16.071    -0.045
   FeOH+2                1.950e-017  1.288e-017   -16.710   -16.890    -0.180
   Fe+3                  9.167e-022  3.605e-022   -21.038   -21.443    -0.405
   FeCl+2                1.464e-024  9.672e-025   -23.834   -24.014    -0.180



   FeSO4+                1.676e-025  1.511e-025   -24.776   -24.821    -0.045
   FeCl2+                4.257e-028  3.838e-028   -27.371   -27.416    -0.045
   Fe(SO4)2-             1.402e-031  1.264e-031   -30.853   -30.898    -0.045
   FeHSO4+2              1.107e-031  7.309e-032   -30.956   -31.136    -0.180
   Fe2(OH)2+4            2.347e-032  4.466e-033   -31.630   -32.350    -0.721
   FeCl3                 3.401e-033  3.409e-033   -32.468   -32.467     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.531   -43.657    -1.126
H(0)            1.516e-009
   H2                    7.580e-010  7.598e-010    -9.120    -9.119     0.001
K               1.893e-005
   K+                    1.893e-005  1.703e-005    -4.723    -4.769    -0.046
   KSO4-                 5.075e-012  4.575e-012   -11.295   -11.340    -0.045
Mg              8.326e-005
   Mg+2                  7.882e-005  5.311e-005    -4.103    -4.275    -0.172
   MgHCO3+               4.351e-006  3.922e-006    -5.361    -5.406    -0.045
   MgCO3                 8.285e-008  8.305e-008    -7.082    -7.081     0.001
   MgOH+                 1.184e-009  1.067e-009    -8.927    -8.972    -0.045
   MgSO4                 4.748e-010  4.759e-010    -9.323    -9.322     0.001
Mn(2)           5.639e-005
   Mn+2                  3.764e-005  2.486e-005    -4.424    -4.605    -0.180
   MnHCO3+               1.551e-005  1.398e-005    -4.809    -4.854    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.979e-009  8.996e-009    -8.001    -8.046    -0.045
   MnOH+                 3.922e-009  3.536e-009    -8.406    -8.451    -0.045
   MnSO4                 1.686e-010  1.690e-010    -9.773    -9.772     0.001
   MnCl2                 3.480e-013  3.488e-013   -12.458   -12.457     0.001
   MnCl3-                9.468e-018  8.535e-018   -17.024   -17.069    -0.045
   Mn(OH)3-              7.407e-020  6.677e-020   -19.130   -19.175    -0.045
Mn(3)           3.406e-034
   Mn+3                  3.406e-034  1.339e-034   -33.468   -33.873    -0.405
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.954   -84.134    -0.180
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.231   -97.276    -0.045
Na              2.181e-004
   Na+                   2.174e-004  1.962e-004    -3.663    -3.707    -0.045
   NaHCO3                6.948e-007  6.964e-007    -6.158    -6.157     0.001
   NaCO3-                6.641e-009  5.987e-009    -8.178    -8.223    -0.045
   NaSO4-                4.170e-011  3.759e-011   -10.380   -10.425    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.143   -74.142     0.001
S(-2)           2.082e-004
   H2S                   7.284e-005  7.301e-005    -4.138    -4.137     0.001
   HS-                   5.128e-005  4.623e-005    -4.290    -4.335    -0.045
   Fe(HS)2               4.114e-005  4.123e-005    -4.386    -4.385     0.001
   Fe(HS)3-              2.302e-007  2.076e-007    -6.638    -6.683    -0.045
   S5-2                  9.119e-008  6.503e-008    -7.040    -7.187    -0.147
   AsS(OH)(HS)-          7.031e-008  6.338e-008    -7.153    -7.198    -0.045
   S4-2                  5.411e-008  3.794e-008    -7.267    -7.421    -0.154
   S6-2                  4.648e-008  3.366e-008    -7.333    -7.473    -0.140
   S-2                   4.680e-011  3.091e-011   -10.330   -10.510    -0.180
   S3-2                  1.942e-011  1.337e-011   -10.712   -10.874    -0.162
   S2-2                  1.119e-012  7.588e-013   -11.951   -12.120    -0.169
   As3S4(HS)2-           1.462e-017  1.318e-017   -16.835   -16.880    -0.045
S(6)            7.361e-008
   SO4-2                 5.738e-008  3.823e-008    -7.241    -7.418    -0.176
   CaSO4                 1.538e-008  1.542e-008    -7.813    -7.812     0.001
   MgSO4                 4.748e-010  4.759e-010    -9.323    -9.322     0.001
   MnSO4                 1.686e-010  1.690e-010    -9.773    -9.772     0.001
   FeSO4                 1.468e-010  1.472e-010    -9.833    -9.832     0.001
   NaSO4-                4.170e-011  3.759e-011   -10.380   -10.425    -0.045
   BaSO4                 6.687e-012  6.703e-012   -11.175   -11.174     0.001
   KSO4-                 5.075e-012  4.575e-012   -11.295   -11.340    -0.045
   HSO4-                 7.447e-013  6.714e-013   -12.128   -12.173    -0.045
   CaHSO4+               1.810e-014  1.632e-014   -13.742   -13.787    -0.045
   FeHSO4+               1.938e-016  1.748e-016   -15.713   -15.758    -0.045
   FeSO4+                1.676e-025  1.511e-025   -24.776   -24.821    -0.045



   Fe(SO4)2-             1.402e-031  1.264e-031   -30.853   -30.898    -0.045
   FeHSO4+2              1.107e-031  7.309e-032   -30.956   -31.136    -0.180

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.27  -19.65   -1.38  As2O3
Artinite        -10.45   -0.85    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.64  -46.41    8.23  As2O5
As2S3(am)        -7.98  -52.88  -44.90  As2S3
As_native        -6.24  -18.78  -12.53  As
Ba3(AsO4)2      -17.43  -67.54  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -28.75   14.85   43.60  MnO2
Bixbyite        -26.68  -27.29   -0.61  Mn2O3
Brucite          -7.63    9.21   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.35  -56.25  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -18.31  -19.65   -1.34  As2O3
CO2(g)           -1.12   -2.59   -1.47  CO2
Dolomite         -1.45  -18.54  -17.09  CaMg(CO3)2
Dolomite(d)      -2.00  -18.54  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.41   -4.45   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.10   -1.21    4.89  Fe(OH)3
Fe3(OH)8        -13.83    6.39   20.22  Fe3(OH)8
FeS(ppt)          1.66   -2.26   -3.92  FeS
Goethite         -0.21   -1.21   -1.00  FeOOH
Greigite          7.12  -37.92  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.14   -4.14   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.42   32.61   61.03  Mn3O4
Hematite          1.58   -2.43   -4.01  Fe2O3
Huntite          -8.69  -38.66  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.27  -31.03   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.01  -43.84   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.26  -43.47   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.13  -42.41   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.06  -45.45   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.39   -2.26   -4.65  FeS
Maghemite        -8.81   -2.43    6.39  Fe2O3
Magnesite        -2.03  -10.06   -8.03  MgCO3
Magnetite         2.66    6.39    3.74  Fe3O4
Manganite       -13.47   11.87   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.29  -90.00   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.28  -61.98  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.42  -12.71    2.71  MnCl2:4H2O
MnS(Green)       -6.00   -2.20    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.36   -5.91   -0.55  NaHCO3
Natron          -11.89  -13.20   -1.31  Na2CO3:10H2O
Nesquehonite     -4.44  -10.06   -5.62  MgCO3:3H2O
Nsutite         -27.71   14.85   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -6.58  -52.88  -46.30  As2S3
Portlandite     -12.01   10.79   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.32    8.88   15.20  Mn(OH)2



Pyrolusite      -26.53   14.85   41.38  MnO2
Realgar          -3.94  -23.89  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.28  -45.53  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.00  -18.03  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.33  -13.20    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.68  -12.24   -8.56  BaCO3

Reaction step 95.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.900e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.76   14.84   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.691e-002 -3.085e-003
Goethite            -0.22   -1.22   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.48   11.86   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.281e-003  2.281e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.030e-003  2.030e-003
Witherite           -3.68  -12.25   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.057e-025  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      6.358e-027       0.000  6.358e-027     -26.197
Hfo_sOMn+        1.816e-027       0.000  1.816e-027     -26.741
Hfo_sOFe+        4.457e-028       0.000  4.457e-028     -27.351
Hfo_sOH2+        1.197e-028       0.000  1.197e-028     -27.922
Hfo_sOH          3.343e-029       0.000  3.343e-029     -28.476
Hfo_sOHBa+2      3.366e-030       0.000  3.366e-030     -29.473
Hfo_sO-          2.138e-031       0.000  2.138e-031     -30.670

Hfo           
 6.057e-025  Surface charge, eq



Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.618e-025       0.000  5.618e-025     -24.250
Hfo_wOH          1.568e-025       0.000  1.569e-025     -24.805
Hfo_wOFe+        1.952e-026       0.000  1.952e-026     -25.710
Hfo_wOMn+        6.767e-027       0.000  6.767e-027     -26.170
Hfo_wOCa+        2.458e-027       0.000  2.458e-027     -26.609
Hfo_wOMg+        1.137e-027       0.000  1.137e-027     -26.944
Hfo_wO-          1.003e-027       0.000  1.003e-027     -26.999
Hfo_wOFeOH       2.859e-028       0.000  2.859e-028     -27.544
Hfo_wH2AsO3      6.038e-030       0.000  6.038e-030     -29.219
Hfo_wSO4-        6.575e-032       0.000  6.575e-032     -31.182
Hfo_wOHSO4-2     3.661e-032       0.000  3.661e-032     -31.436
Hfo_wOBa+        1.881e-032       0.000  1.881e-032     -31.726
Hfo_wOHAsO4-3    4.668e-039       0.000  4.668e-039     -38.331
Hfo_wHAsO4-      1.341e-039       0.000  1.341e-039     -38.873
Hfo_wH2AsO4      1.554e-040       0.000  1.554e-040     -39.808

Mno           
-3.306e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.389e-030       0.000  5.389e-030     -29.269
Mno_O3Ca         3.344e-031       0.000  3.344e-031     -30.476
Mno_O3-2         2.275e-031       0.000  2.275e-031     -30.643
Mno_O3HMn+       1.360e-031       0.000  1.360e-031     -30.867
Mno_O3H-         1.439e-032       0.000  1.439e-032     -31.842
Mno_O3HCa+       7.360e-033       0.000  7.360e-033     -32.133
Mno_O3Na-        4.729e-033       0.000  4.729e-033     -32.325
Mno_O3Mg         3.307e-033       0.000  3.307e-033     -32.481
Mno_O3Ba         1.204e-033       0.000  1.204e-033     -32.919
Mno_O3HMg+       4.930e-035       0.000  4.930e-035     -34.307
Mno_O3HBa+       4.742e-035       0.000  4.742e-035     -34.324
Mno_O3HNa        2.790e-035       0.000  2.790e-035     -34.554
Mno_O3H2         6.832e-037       0.000  6.832e-037     -36.165
Mno_O3H3+        8.682e-042       0.000  8.682e-042     -41.061
Mno_O3H3Cl       2.123e-044       0.000  2.123e-044     -43.673

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.834e-002  1.834e-002
Ca               3.238e-003  3.238e-003
Cl               9.873e-005  9.873e-005
Fe               9.058e-005  9.058e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.703e-005  5.703e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.736      Charge balance
                                       pe  =  -3.751      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.023e-002
                       Mass of water (kg)  =  1.000e+000



                 Total alkalinity (eq/kg)  =  7.419e-003
                       Total CO2 (mol/kg)  =  9.897e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.43
                               Iterations  =  35
                                  Total H  = 1.110530e+002
                                  Total O  = 5.553292e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.012e-007  1.837e-007    -6.696    -6.736    -0.040
   OH-                   6.046e-008  5.448e-008    -7.219    -7.264    -0.045
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.336e-008    -7.153    -7.198    -0.045
   H3AsO3                1.494e-010  1.497e-010    -9.826    -9.825     0.001
   H2AsO3-               6.403e-013  5.770e-013   -12.194   -12.239    -0.045
   H4AsO3+               1.512e-017  1.363e-017   -16.820   -16.866    -0.045
   As3S4(HS)2-           1.511e-017  1.362e-017   -16.821   -16.866    -0.045
   HAsO3-2               9.506e-021  6.268e-021   -20.022   -20.203    -0.181
   AsO3-3                1.738e-029  6.809e-030   -28.760   -29.167    -0.407
As(5)           2.867e-019
   H2AsO4-               1.892e-019  1.705e-019   -18.723   -18.768    -0.045
   HAsO4-2               9.741e-020  6.423e-020   -19.011   -19.192    -0.181
   H3AsO4                6.235e-024  6.250e-024   -23.205   -23.204     0.001
   AsO4-3                1.998e-024  7.829e-025   -23.699   -24.106    -0.407
Ba              5.535e-007
   Ba+2                  5.295e-007  3.492e-007    -6.276    -6.457    -0.181
   BaHCO3+               2.365e-008  2.131e-008    -7.626    -7.671    -0.045
   BaCO3                 2.925e-010  2.932e-010    -9.534    -9.533     0.001
   BaSO4                 6.609e-012  6.625e-012   -11.180   -11.179     0.001
   BaOH+                 7.145e-014  6.439e-014   -13.146   -13.191    -0.045
C(-4)           8.443e-003
   CH4                   8.443e-003  8.463e-003    -2.073    -2.072     0.001
C(4)            9.897e-003
   HCO3-                 7.041e-003  6.367e-003    -2.152    -2.196    -0.044
   CO2                   2.624e-003  2.631e-003    -2.581    -2.580     0.001
   CaHCO3+               1.836e-004  1.655e-004    -3.736    -3.781    -0.045
   MnHCO3+               1.578e-005  1.422e-005    -4.802    -4.847    -0.045
   FeHCO3+               1.542e-005  1.390e-005    -4.812    -4.857    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.382e-006  3.949e-006    -5.358    -5.404    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.431e-006  1.626e-006    -5.614    -5.789    -0.175
   FeCO3                 8.491e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                7.006e-007  7.022e-007    -6.155    -6.154     0.001
   MgCO3                 8.203e-008  8.223e-008    -7.086    -7.085     0.001
   BaHCO3+               2.365e-008  2.131e-008    -7.626    -7.671    -0.045
   NaCO3-                6.588e-009  5.937e-009    -8.181    -8.226    -0.045
   BaCO3                 2.925e-010  2.932e-010    -9.534    -9.533     0.001
Ca              3.238e-003
   Ca+2                  3.049e-003  2.038e-003    -2.516    -2.691    -0.175
   CaHCO3+               1.836e-004  1.655e-004    -3.736    -3.781    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.536e-008  1.539e-008    -7.814    -7.813     0.001
   CaOH+                 2.042e-009  1.840e-009    -8.690    -8.735    -0.045
   CaHSO4+               1.838e-014  1.656e-014   -13.736   -13.781    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.880e-005    -4.006    -4.052    -0.046
   MnCl+                 1.006e-008  9.065e-009    -7.997    -8.043    -0.045
   FeCl+                 2.969e-009  2.675e-009    -8.527    -8.573    -0.045
   MnCl2                 3.505e-013  3.514e-013   -12.455   -12.454     0.001
   MnCl3-                9.536e-018  8.593e-018   -17.021   -17.066    -0.045



   FeCl+2                1.505e-024  9.927e-025   -23.822   -24.003    -0.181
   FeCl2+                4.370e-028  3.938e-028   -27.360   -27.405    -0.045
   FeCl3                 3.488e-033  3.496e-033   -32.457   -32.456     0.001
Fe(2)           9.058e-005
   Fe(HS)2               4.093e-005  4.103e-005    -4.388    -4.387     0.001
   Fe+2                  3.310e-005  2.183e-005    -4.480    -4.661    -0.181
   FeHCO3+               1.542e-005  1.390e-005    -4.812    -4.857    -0.045
   FeCO3                 8.491e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.277e-007  2.052e-007    -6.643    -6.688    -0.045
   FeOH+                 4.168e-008  3.756e-008    -7.380    -7.425    -0.045
   FeCl+                 2.969e-009  2.675e-009    -8.527    -8.573    -0.045
   FeSO4                 1.466e-010  1.469e-010    -9.834    -9.833     0.001
   Fe(OH)2               1.736e-012  1.740e-012   -11.761   -11.760     0.001
   Fe(OH)3-              3.904e-016  3.518e-016   -15.409   -15.454    -0.045
   FeHSO4+               1.969e-016  1.774e-016   -15.706   -15.751    -0.045
Fe(3)           4.252e-014
   Fe(OH)2+              2.601e-014  2.344e-014   -13.585   -13.630    -0.045
   Fe(OH)3               1.639e-014  1.643e-014   -13.785   -13.784     0.001
   Fe(OH)4-              9.051e-017  8.156e-017   -16.043   -16.089    -0.045
   FeOH+2                1.973e-017  1.301e-017   -16.705   -16.886    -0.181
   Fe+3                  9.448e-022  3.702e-022   -21.025   -21.432    -0.407
   FeCl+2                1.505e-024  9.927e-025   -23.822   -24.003    -0.181
   FeSO4+                1.705e-025  1.537e-025   -24.768   -24.813    -0.045
   FeCl2+                4.370e-028  3.938e-028   -27.360   -27.405    -0.045
   Fe(SO4)2-             1.412e-031  1.273e-031   -30.850   -30.895    -0.045
   FeHSO4+2              1.146e-031  7.558e-032   -30.941   -31.122    -0.181
   Fe2(OH)2+4            2.409e-032  4.554e-033   -31.618   -32.342    -0.723
   FeCl3                 3.488e-033  3.496e-033   -32.457   -32.456     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.521   -43.652    -1.130
H(0)            1.511e-009
   H2                    7.554e-010  7.572e-010    -9.122    -9.121     0.001
K               1.893e-005
   K+                    1.893e-005  1.702e-005    -4.723    -4.769    -0.046
   KSO4-                 5.025e-012  4.529e-012   -11.299   -11.344    -0.045
Mg              8.326e-005
   Mg+2                  7.879e-005  5.300e-005    -4.104    -4.276    -0.172
   MgHCO3+               4.382e-006  3.949e-006    -5.358    -5.404    -0.045
   MgCO3                 8.203e-008  8.223e-008    -7.086    -7.085     0.001
   MgOH+                 1.162e-009  1.047e-009    -8.935    -8.980    -0.045
   MgSO4                 4.693e-010  4.704e-010    -9.329    -9.328     0.001
Mn(2)           5.703e-005
   Mn+2                  3.800e-005  2.506e-005    -4.420    -4.601    -0.181
   MnHCO3+               1.578e-005  1.422e-005    -4.802    -4.847    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.006e-008  9.065e-009    -7.997    -8.043    -0.045
   MnOH+                 3.890e-009  3.505e-009    -8.410    -8.455    -0.045
   MnSO4                 1.683e-010  1.687e-010    -9.774    -9.773     0.001
   MnCl2                 3.505e-013  3.514e-013   -12.455   -12.454     0.001
   MnCl3-                9.536e-018  8.593e-018   -17.021   -17.066    -0.045
   Mn(OH)3-              7.104e-020  6.401e-020   -19.149   -19.194    -0.045
Mn(3)           3.510e-034
   Mn+3                  3.510e-034  1.375e-034   -33.455   -33.862    -0.407
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.976   -84.156    -0.181
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.246   -97.291    -0.045
Na              2.181e-004
   Na+                   2.174e-004  1.961e-004    -3.663    -3.707    -0.045
   NaHCO3                7.006e-007  7.022e-007    -6.155    -6.154     0.001
   NaCO3-                6.588e-009  5.937e-009    -8.181    -8.226    -0.045
   NaSO4-                4.129e-011  3.721e-011   -10.384   -10.429    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.140   -74.139     0.001
S(-2)           2.082e-004
   H2S                   7.359e-005  7.376e-005    -4.133    -4.132     0.001
   HS-                   5.097e-005  4.593e-005    -4.293    -4.338    -0.045
   Fe(HS)2               4.093e-005  4.103e-005    -4.388    -4.387     0.001



   Fe(HS)3-              2.277e-007  2.052e-007    -6.643    -6.688    -0.045
   S5-2                  8.919e-008  6.353e-008    -7.050    -7.197    -0.147
   AsS(OH)(HS)-          7.031e-008  6.336e-008    -7.153    -7.198    -0.045
   S4-2                  5.293e-008  3.707e-008    -7.276    -7.431    -0.155
   S6-2                  4.546e-008  3.288e-008    -7.342    -7.483    -0.141
   S-2                   4.580e-011  3.020e-011   -10.339   -10.520    -0.181
   S3-2                  1.900e-011  1.306e-011   -10.721   -10.884    -0.163
   S2-2                  1.095e-012  7.413e-013   -11.961   -12.130    -0.169
   As3S4(HS)2-           1.511e-017  1.362e-017   -16.821   -16.866    -0.045
S(6)            7.311e-008
   SO4-2                 5.692e-008  3.786e-008    -7.245    -7.422    -0.177
   CaSO4                 1.536e-008  1.539e-008    -7.814    -7.813     0.001
   MgSO4                 4.693e-010  4.704e-010    -9.329    -9.328     0.001
   MnSO4                 1.683e-010  1.687e-010    -9.774    -9.773     0.001
   FeSO4                 1.466e-010  1.469e-010    -9.834    -9.833     0.001
   NaSO4-                4.129e-011  3.721e-011   -10.384   -10.429    -0.045
   BaSO4                 6.609e-012  6.625e-012   -11.180   -11.179     0.001
   KSO4-                 5.025e-012  4.529e-012   -11.299   -11.344    -0.045
   HSO4-                 7.503e-013  6.761e-013   -12.125   -12.170    -0.045
   CaHSO4+               1.838e-014  1.656e-014   -13.736   -13.781    -0.045
   FeHSO4+               1.969e-016  1.774e-016   -15.706   -15.751    -0.045
   FeSO4+                1.705e-025  1.537e-025   -24.768   -24.813    -0.045
   Fe(SO4)2-             1.412e-031  1.273e-031   -30.850   -30.895    -0.045
   FeHSO4+2              1.146e-031  7.558e-032   -30.941   -31.122    -0.181

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.27  -19.65   -1.38  As2O3
Artinite        -10.47   -0.87    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.64  -46.41    8.23  As2O5
As2S3(am)        -7.97  -52.87  -44.90  As2S3
As_native        -6.25  -18.78  -12.53  As
Ba3(AsO4)2      -17.47  -67.58  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -28.76   14.84   43.60  MnO2
Bixbyite        -26.70  -27.31   -0.61  Mn2O3
Brucite          -7.64    9.20   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.38  -56.29  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -18.31  -19.65   -1.34  As2O3
CO2(g)           -1.11   -2.58   -1.47  CO2
Dolomite         -1.45  -18.54  -17.09  CaMg(CO3)2
Dolomite(d)      -2.00  -18.54  -16.54  CaMg(CO3)2
Epsomite         -9.56  -11.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.42   -4.46   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.12   -1.22    4.89  Fe(OH)3
Fe3(OH)8        -13.86    6.36   20.22  Fe3(OH)8
FeS(ppt)          1.65   -2.26   -3.92  FeS
Goethite         -0.22   -1.22   -1.00  FeOOH
Greigite          7.10  -37.93  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.14   -4.13   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.45   32.58   61.03  Mn3O4
Hematite          1.56   -2.45   -4.01  Fe2O3
Huntite          -8.71  -38.67  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.30  -31.06   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.02  -43.85   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.28  -43.49   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.15  -42.43   -5.28  NaFe3(SO4)2(OH)6



JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.38   -2.26   -4.65  FeS
Maghemite        -8.83   -2.45    6.39  Fe2O3
Magnesite        -2.04  -10.06   -8.03  MgCO3
Magnetite         2.63    6.36    3.74  Fe3O4
Manganite       -13.48   11.86   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.28  -89.99   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.31  -62.02  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.41  -12.70    2.71  MnCl2:4H2O
MnS(Green)       -6.00   -2.20    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.36   -5.90   -0.55  NaHCO3
Natron          -11.89  -13.21   -1.31  Na2CO3:10H2O
Nesquehonite     -4.44  -10.07   -5.62  MgCO3:3H2O
Nsutite         -27.72   14.84   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -6.57  -52.87  -46.30  As2S3
Portlandite     -12.02   10.78   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.33    8.87   15.20  Mn(OH)2
Pyrolusite      -26.54   14.84   41.38  MnO2
Realgar          -3.94  -23.88  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.29  -45.54  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.00  -18.02  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.33  -13.20    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.68  -12.25   -8.56  BaCO3

Reaction step 96.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.920e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.77   14.83   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.688e-002 -3.117e-003
Goethite            -0.23   -1.23   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.49   11.85   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.281e-003  2.281e-003



Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.030e-003  2.030e-003
Witherite           -3.69  -12.25   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.581e-028  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.917e-028       0.000  1.917e-028     -27.717
Hfo_sOMn+        5.385e-029       0.000  5.385e-029     -28.269
Hfo_sOFe+        1.322e-029       0.000  1.322e-029     -28.879
Hfo_sOH2+        3.641e-030       0.000  3.641e-030     -29.439
Hfo_sOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_sOHBa+2      1.005e-031       0.000  1.005e-031     -30.998
Hfo_sO-          6.292e-033       0.000  6.292e-033     -32.201

Hfo           
 4.581e-028  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        3.641e-030       0.000  3.641e-030     -29.439
Hfo_wOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_wOFe+        1.234e-031       0.000  1.234e-031     -30.909
Hfo_wOMn+        4.278e-032       0.000  4.278e-032     -31.369
Hfo_wOCa+        1.554e-032       0.000  1.554e-032     -31.809
Hfo_wOMg+        7.117e-033       0.000  7.117e-033     -32.148
Hfo_wO-          6.292e-033       0.000  6.292e-033     -32.201
Hfo_wOFeOH       1.778e-033       0.000  1.778e-033     -32.750
Hfo_wH2AsO3      3.834e-035       0.000  3.834e-035     -34.416
Hfo_wSO4-        4.220e-037       0.000  4.220e-037     -36.375
Hfo_wOHSO4-2     2.312e-037       0.000  2.312e-037     -36.636
Hfo_wOBa+        1.178e-037       0.000  1.178e-037     -36.929
Hfo_wOHAsO4-3    2.831e-044       0.000  2.831e-044     -43.548
Hfo_wHAsO4-      8.405e-045       0.000  8.405e-045     -44.075
Hfo_wH2AsO4      9.903e-046       0.000  9.903e-046     -45.004

Mno           
-4.637e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.693e-029       0.000  7.693e-029     -28.114
Mno_O3Ca         4.774e-030       0.000  4.774e-030     -29.321
Mno_O3-2         3.222e-030       0.000  3.222e-030     -29.492
Mno_O3HMn+       1.973e-030       0.000  1.973e-030     -29.705
Mno_O3H-         2.071e-031       0.000  2.071e-031     -30.684
Mno_O3HCa+       1.068e-031       0.000  1.068e-031     -30.971
Mno_O3Na-        6.696e-032       0.000  6.696e-032     -31.174
Mno_O3Mg         4.676e-032       0.000  4.676e-032     -31.330
Mno_O3Ba         1.703e-032       0.000  1.703e-032     -31.769
Mno_O3HMg+       7.085e-034       0.000  7.085e-034     -33.150
Mno_O3HBa+       6.814e-034       0.000  6.814e-034     -33.167
Mno_O3HNa        4.016e-034       0.000  4.016e-034     -33.396
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.292e-040       0.000  1.292e-040     -39.889
Mno_O3H3Cl       3.158e-043       0.000  3.158e-043     -42.501

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.857e-002  1.857e-002
Ca               3.270e-003  3.270e-003
Cl               9.873e-005  9.873e-005
Fe               9.095e-005  9.095e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.766e-005  5.766e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.729      Charge balance
                                       pe  =  -3.743      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.032e-002
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.485e-003
                       Total CO2 (mol/kg)  =  1.003e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.41
                               Iterations  =  27
                                  Total H  = 1.110534e+002
                                  Total O  = 5.553321e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.046e-007  1.867e-007    -6.689    -6.729    -0.040
   OH-                   5.950e-008  5.359e-008    -7.226    -7.271    -0.045
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.333e-008    -7.153    -7.198    -0.045
   H3AsO3                1.488e-010  1.491e-010    -9.827    -9.826     0.001
   H2AsO3-               6.277e-013  5.654e-013   -12.202   -12.248    -0.045
   As3S4(HS)2-           1.560e-017  1.405e-017   -16.807   -16.852    -0.045
   H4AsO3+               1.532e-017  1.380e-017   -16.815   -16.860    -0.045
   HAsO3-2               9.177e-021  6.041e-021   -20.037   -20.219    -0.182
   AsO3-3                1.654e-029  6.455e-030   -28.782   -29.190    -0.409
As(5)           2.805e-019
   H2AsO4-               1.861e-019  1.676e-019   -18.730   -18.776    -0.045
   HAsO4-2               9.435e-020  6.211e-020   -19.025   -19.207    -0.182
   H3AsO4                6.231e-024  6.246e-024   -23.205   -23.204     0.001
   AsO4-3                1.908e-024  7.447e-025   -23.720   -24.128    -0.409
Ba              5.535e-007
   Ba+2                  5.293e-007  3.485e-007    -6.276    -6.458    -0.182
   BaHCO3+               2.381e-008  2.145e-008    -7.623    -7.669    -0.045
   BaCO3                 2.897e-010  2.904e-010    -9.538    -9.537     0.001
   BaSO4                 6.533e-012  6.548e-012   -11.185   -11.184     0.001
   BaOH+                 7.018e-014  6.321e-014   -13.154   -13.199    -0.045
C(-4)           8.543e-003
   CH4                   8.543e-003  8.564e-003    -2.068    -2.067     0.001
C(4)            1.003e-002
   HCO3-                 7.104e-003  6.422e-003    -2.148    -2.192    -0.044
   CO2                   2.691e-003  2.697e-003    -2.570    -2.569     0.001
   CaHCO3+               1.868e-004  1.682e-004    -3.729    -3.774    -0.045
   MnHCO3+               1.605e-005  1.446e-005    -4.795    -4.840    -0.045
   FeHCO3+               1.568e-005  1.413e-005    -4.805    -4.850    -0.045
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001



   MgHCO3+               4.413e-006  3.975e-006    -5.355    -5.401    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.415e-006  1.613e-006    -5.617    -5.792    -0.175
   FeCO3                 8.491e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                7.063e-007  7.079e-007    -6.151    -6.150     0.001
   MgCO3                 8.123e-008  8.143e-008    -7.090    -7.089     0.001
   BaHCO3+               2.381e-008  2.145e-008    -7.623    -7.669    -0.045
   NaCO3-                6.536e-009  5.888e-009    -8.185    -8.230    -0.045
   BaCO3                 2.897e-010  2.904e-010    -9.538    -9.537     0.001
Ca              3.270e-003
   Ca+2                  3.078e-003  2.054e-003    -2.512    -2.687    -0.176
   CaHCO3+               1.868e-004  1.682e-004    -3.729    -3.774    -0.045
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.533e-008  1.536e-008    -7.815    -7.813     0.001
   CaOH+                 2.026e-009  1.825e-009    -8.693    -8.739    -0.045
   CaHSO4+               1.866e-014  1.681e-014   -13.729   -13.775    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.876e-005    -4.006    -4.052    -0.046
   MnCl+                 1.014e-008  9.133e-009    -7.994    -8.039    -0.045
   FeCl+                 2.992e-009  2.695e-009    -8.524    -8.569    -0.045
   MnCl2                 3.530e-013  3.538e-013   -12.452   -12.451     0.001
   MnCl3-                9.603e-018  8.650e-018   -17.018   -17.063    -0.045
   FeCl+2                1.547e-024  1.018e-024   -23.811   -23.992    -0.182
   FeCl2+                4.482e-028  4.038e-028   -27.348   -27.394    -0.045
   FeCl3                 3.575e-033  3.584e-033   -32.447   -32.446     0.001
Fe(2)           9.095e-005
   Fe(HS)2               4.073e-005  4.083e-005    -4.390    -4.389     0.001
   Fe+2                  3.342e-005  2.200e-005    -4.476    -4.658    -0.182
   FeHCO3+               1.568e-005  1.413e-005    -4.805    -4.850    -0.045
   FeCO3                 8.491e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.252e-007  2.029e-007    -6.647    -6.693    -0.045
   FeOH+                 4.134e-008  3.724e-008    -7.384    -7.429    -0.045
   FeCl+                 2.992e-009  2.695e-009    -8.524    -8.569    -0.045
   FeSO4                 1.463e-010  1.467e-010    -9.835    -9.834     0.001
   Fe(OH)2               1.693e-012  1.697e-012   -11.771   -11.770     0.001
   Fe(OH)3-              3.747e-016  3.375e-016   -15.426   -15.472    -0.045
   FeHSO4+               1.999e-016  1.800e-016   -15.699   -15.745    -0.045
Fe(3)           4.197e-014
   Fe(OH)2+              2.584e-014  2.328e-014   -13.588   -13.633    -0.045
   Fe(OH)3               1.602e-014  1.605e-014   -13.795   -13.794     0.001
   Fe(OH)4-              8.702e-017  7.838e-017   -16.060   -16.106    -0.045
   FeOH+2                1.995e-017  1.313e-017   -16.700   -16.882    -0.182
   Fe+3                  9.732e-022  3.799e-022   -21.012   -21.420    -0.409
   FeCl+2                1.547e-024  1.018e-024   -23.811   -23.992    -0.182
   FeSO4+                1.734e-025  1.562e-025   -24.761   -24.806    -0.045
   FeCl2+                4.482e-028  4.038e-028   -27.348   -27.394    -0.045
   Fe(SO4)2-             1.422e-031  1.281e-031   -30.847   -30.892    -0.045
   FeHSO4+2              1.186e-031  7.810e-032   -30.926   -31.107    -0.182
   Fe2(OH)2+4            2.471e-032  4.642e-033   -31.607   -32.333    -0.726
   FeCl3                 3.575e-033  3.584e-033   -32.447   -32.446     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.512   -43.646    -1.135
H(0)            1.506e-009
   H2                    7.529e-010  7.547e-010    -9.123    -9.122     0.001
K               1.893e-005
   K+                    1.893e-005  1.702e-005    -4.723    -4.769    -0.046
   KSO4-                 4.977e-012  4.483e-012   -11.303   -11.348    -0.045
Mg              8.326e-005
   Mg+2                  7.876e-005  5.291e-005    -4.104    -4.276    -0.173
   MgHCO3+               4.413e-006  3.975e-006    -5.355    -5.401    -0.045
   MgCO3                 8.123e-008  8.143e-008    -7.090    -7.089     0.001
   MgOH+                 1.142e-009  1.028e-009    -8.942    -8.988    -0.045
   MgSO4                 4.639e-010  4.650e-010    -9.334    -9.333     0.001
Mn(2)           5.766e-005
   Mn+2                  3.837e-005  2.526e-005    -4.416    -4.598    -0.182
   MnHCO3+               1.605e-005  1.446e-005    -4.795    -4.840    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.014e-008  9.133e-009    -7.994    -8.039    -0.045



   MnOH+                 3.858e-009  3.476e-009    -8.414    -8.459    -0.045
   MnSO4                 1.680e-010  1.684e-010    -9.775    -9.774     0.001
   MnCl2                 3.530e-013  3.538e-013   -12.452   -12.451     0.001
   MnCl3-                9.603e-018  8.650e-018   -17.018   -17.063    -0.045
   Mn(OH)3-              6.818e-020  6.142e-020   -19.166   -19.212    -0.045
Mn(3)           3.616e-034
   Mn+3                  3.616e-034  1.412e-034   -33.442   -33.850    -0.409
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.997   -84.179    -0.182
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.260   -97.305    -0.045
Na              2.181e-004
   Na+                   2.174e-004  1.960e-004    -3.663    -3.708    -0.045
   NaHCO3                7.063e-007  7.079e-007    -6.151    -6.150     0.001
   NaCO3-                6.536e-009  5.888e-009    -8.185    -8.230    -0.045
   NaSO4-                4.089e-011  3.684e-011   -10.388   -10.434    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.137   -74.136     0.001
S(-2)           2.082e-004
   H2S                   7.432e-005  7.450e-005    -4.129    -4.128     0.001
   HS-                   5.066e-005  4.563e-005    -4.295    -4.341    -0.045
   Fe(HS)2               4.073e-005  4.083e-005    -4.390    -4.389     0.001
   Fe(HS)3-              2.252e-007  2.029e-007    -6.647    -6.693    -0.045
   S5-2                  8.727e-008  6.210e-008    -7.059    -7.207    -0.148
   AsS(OH)(HS)-          7.031e-008  6.333e-008    -7.153    -7.198    -0.045
   S4-2                  5.179e-008  3.623e-008    -7.286    -7.441    -0.155
   S6-2                  4.448e-008  3.214e-008    -7.352    -7.493    -0.141
   S-2                   4.484e-011  2.952e-011   -10.348   -10.530    -0.182
   S3-2                  1.860e-011  1.277e-011   -10.731   -10.894    -0.163
   S2-2                  1.072e-012  7.246e-013   -11.970   -12.140    -0.170
   As3S4(HS)2-           1.560e-017  1.405e-017   -16.807   -16.852    -0.045
S(6)            7.262e-008
   SO4-2                 5.646e-008  3.749e-008    -7.248    -7.426    -0.178
   CaSO4                 1.533e-008  1.536e-008    -7.815    -7.813     0.001
   MgSO4                 4.639e-010  4.650e-010    -9.334    -9.333     0.001
   MnSO4                 1.680e-010  1.684e-010    -9.775    -9.774     0.001
   FeSO4                 1.463e-010  1.467e-010    -9.835    -9.834     0.001
   NaSO4-                4.089e-011  3.684e-011   -10.388   -10.434    -0.045
   BaSO4                 6.533e-012  6.548e-012   -11.185   -11.184     0.001
   KSO4-                 4.977e-012  4.483e-012   -11.303   -11.348    -0.045
   HSO4-                 7.556e-013  6.807e-013   -12.122   -12.167    -0.045
   CaHSO4+               1.866e-014  1.681e-014   -13.729   -13.775    -0.045
   FeHSO4+               1.999e-016  1.800e-016   -15.699   -15.745    -0.045
   FeSO4+                1.734e-025  1.562e-025   -24.761   -24.806    -0.045
   Fe(SO4)2-             1.422e-031  1.281e-031   -30.847   -30.892    -0.045
   FeHSO4+2              1.186e-031  7.810e-032   -30.926   -31.107    -0.182

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.27  -19.65   -1.38  As2O3
Artinite        -10.49   -0.89    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.64  -46.41    8.23  As2O5
As2S3(am)        -7.96  -52.86  -44.90  As2S3
As_native        -6.25  -18.78  -12.53  As
Ba3(AsO4)2      -17.52  -67.63  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -28.77   14.83   43.60  MnO2
Bixbyite        -26.72  -27.33   -0.61  Mn2O3
Brucite          -7.66    9.18   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.41  -56.32  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -18.31  -19.65   -1.34  As2O3



CO2(g)           -1.10   -2.57   -1.47  CO2
Dolomite         -1.46  -18.55  -17.09  CaMg(CO3)2
Dolomite(d)      -2.01  -18.55  -16.54  CaMg(CO3)2
Epsomite         -9.56  -11.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.43   -4.47   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.13   -1.23    4.89  Fe(OH)3
Fe3(OH)8        -13.89    6.33   20.22  Fe3(OH)8
FeS(ppt)          1.65   -2.27   -3.92  FeS
Goethite         -0.23   -1.23   -1.00  FeOOH
Greigite          7.09  -37.95  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.13   -4.13   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.48   32.55   61.03  Mn3O4
Hematite          1.54   -2.47   -4.01  Fe2O3
Huntite          -8.72  -38.69  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.33  -31.10   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.04  -43.87   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.30  -43.51   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.17  -42.45   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.08  -45.47   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.38   -2.27   -4.65  FeS
Maghemite        -8.85   -2.47    6.39  Fe2O3
Magnesite        -2.04  -10.07   -8.03  MgCO3
Magnetite         2.59    6.33    3.74  Fe3O4
Manganite       -13.49   11.85   25.34  MnOOH
Melanterite      -9.88  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.27  -89.98   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.34  -62.05  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.41  -12.70    2.71  MnCl2:4H2O
MnS(Green)       -6.01   -2.21    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.35   -5.90   -0.55  NaHCO3
Natron          -11.90  -13.21   -1.31  Na2CO3:10H2O
Nesquehonite     -4.45  -10.07   -5.62  MgCO3:3H2O
Nsutite         -27.73   14.83   42.56  MnO2
O2(g)           -71.24  -74.14   -2.89  O2
Orpiment         -6.56  -52.86  -46.30  As2S3
Portlandite     -12.03   10.77   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.34    8.86   15.20  Mn(OH)2
Pyrolusite      -26.55   14.83   41.38  MnO2
Realgar          -3.94  -23.88  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.30  -45.55  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -2.99  -18.02  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.33  -13.21    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.69  -12.25   -8.56  BaCO3

Reaction step 97.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.940e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.78   14.82   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.685e-002 -3.149e-003
Goethite            -0.24   -1.24   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.50   11.84   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.280e-003  2.280e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.029e-003  2.029e-003
Witherite           -3.69  -12.25   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 3.266e-027  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.345e-027       0.000  1.345e-027     -26.871
Hfo_sOMn+        3.720e-028       0.000  3.720e-028     -27.429
Hfo_sOFe+        9.131e-029       0.000  9.131e-029     -28.039
Hfo_sOH2+        2.577e-029       0.000  2.577e-029     -28.589
Hfo_sOH          6.965e-030       0.000  6.966e-030     -29.157
Hfo_sOHBa+2      6.987e-031       0.000  6.987e-031     -30.156
Hfo_sO-          4.313e-032       0.000  4.313e-032     -31.365

Hfo           
 3.266e-027  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.025e-029       0.000  8.026e-029     -28.096
Hfo_wOH          2.169e-029       0.000  2.169e-029     -28.664
Hfo_wOFe+        2.654e-030       0.000  2.654e-030     -29.576
Hfo_wOMn+        9.201e-031       0.000  9.201e-031     -30.036
Hfo_wOCa+        3.342e-031       0.000  3.342e-031     -30.476
Hfo_wOMg+        1.516e-031       0.000  1.516e-031     -30.819
Hfo_wO-          1.343e-031       0.000  1.343e-031     -30.872
Hfo_wOFeOH       3.762e-032       0.000  3.762e-032     -31.425
Hfo_wH2AsO3      8.285e-034       0.000  8.285e-034     -33.082
Hfo_wSO4-        9.213e-036       0.000  9.213e-036     -35.036
Hfo_wOHSO4-2     4.966e-036       0.000  4.966e-036     -35.304
Hfo_wOBa+        2.509e-036       0.000  2.509e-036     -35.601
Hfo_wOHAsO4-3    5.848e-043       0.000  5.848e-043     -42.233
Hfo_wHAsO4-      1.793e-043       0.000  1.793e-043     -42.746
Hfo_wH2AsO4      2.147e-044       0.000  2.147e-044     -43.668

Mno           
-8.218e-026  Surface charge, eq



Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.388e-024       0.000  1.388e-024     -23.858
Mno_O3Ca         8.614e-026       0.000  8.614e-026     -25.065
Mno_O3-2         5.769e-026       0.000  5.769e-026     -25.239
Mno_O3HMn+       3.618e-026       0.000  3.618e-026     -25.442
Mno_O3H-         3.769e-027       0.000  3.769e-027     -26.424
Mno_O3HCa+       1.959e-027       0.000  1.959e-027     -26.708
Mno_O3Na-        1.198e-027       0.000  1.198e-027     -26.921
Mno_O3Mg         8.357e-028       0.000  8.357e-028     -27.078
Mno_O3Ba         3.043e-028       0.000  3.043e-028     -27.517
Mno_O3HMg+       1.287e-029       0.000  1.287e-029     -28.890
Mno_O3HBa+       1.238e-029       0.000  1.238e-029     -28.907
Mno_O3HNa        7.305e-030       0.000  7.305e-030     -29.136
Mno_O3H2         1.849e-031       0.000  1.849e-031     -30.733
Mno_O3H3+        2.428e-036       0.000  2.428e-036     -35.615
Mno_O3H3Cl       5.932e-039       0.000  5.932e-039     -38.227

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.881e-002  1.881e-002
Ca               3.302e-003  3.302e-003
Cl               9.873e-005  9.873e-005
Fe               9.132e-005  9.132e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.828e-005  5.828e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.722      Charge balance
                                       pe  =  -3.735      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.041e-002
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.550e-003
                       Total CO2 (mol/kg)  =  1.016e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.39
                               Iterations  =  33
                                  Total H  = 1.110538e+002
                                  Total O  = 5.553351e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.080e-007  1.898e-007    -6.682    -6.722    -0.040
   OH-                   5.857e-008  5.274e-008    -7.232    -7.278    -0.046
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.331e-008    -7.153    -7.199    -0.046
   H3AsO3                1.482e-010  1.485e-010    -9.829    -9.828     0.001
   H2AsO3-               6.155e-013  5.542e-013   -12.211   -12.256    -0.046
   As3S4(HS)2-           1.610e-017  1.450e-017   -16.793   -16.839    -0.046
   H4AsO3+               1.551e-017  1.397e-017   -16.809   -16.855    -0.046



   HAsO3-2               8.866e-021  5.827e-021   -20.052   -20.235    -0.182
   AsO3-3                1.575e-029  6.127e-030   -28.803   -29.213    -0.410
As(5)           2.745e-019
   H2AsO4-               1.831e-019  1.649e-019   -18.737   -18.783    -0.046
   HAsO4-2               9.145e-020  6.011e-020   -19.039   -19.221    -0.182
   H3AsO4                6.227e-024  6.242e-024   -23.206   -23.205     0.001
   AsO4-3                1.823e-024  7.091e-025   -23.739   -24.149    -0.410
Ba              5.535e-007
   Ba+2                  5.292e-007  3.478e-007    -6.276    -6.459    -0.182
   BaHCO3+               2.398e-008  2.159e-008    -7.620    -7.666    -0.046
   BaCO3                 2.869e-010  2.876e-010    -9.542    -9.541     0.001
   BaSO4                 6.458e-012  6.473e-012   -11.190   -11.189     0.001
   BaOH+                 6.895e-014  6.209e-014   -13.161   -13.207    -0.046
C(-4)           8.643e-003
   CH4                   8.643e-003  8.664e-003    -2.063    -2.062     0.001
C(4)            1.016e-002
   HCO3-                 7.166e-003  6.476e-003    -2.145    -2.189    -0.044
   CO2                   2.757e-003  2.764e-003    -2.560    -2.558     0.001
   CaHCO3+               1.899e-004  1.710e-004    -3.722    -3.767    -0.046
   MnHCO3+               1.632e-005  1.469e-005    -4.787    -4.833    -0.046
   FeHCO3+               1.594e-005  1.436e-005    -4.797    -4.843    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.444e-006  4.001e-006    -5.352    -5.398    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.400e-006  1.600e-006    -5.620    -5.796    -0.176
   FeCO3                 8.491e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                7.119e-007  7.136e-007    -6.148    -6.147     0.001
   MgCO3                 8.046e-008  8.065e-008    -7.094    -7.093     0.001
   BaHCO3+               2.398e-008  2.159e-008    -7.620    -7.666    -0.046
   NaCO3-                6.486e-009  5.840e-009    -8.188    -8.234    -0.046
   BaCO3                 2.869e-010  2.876e-010    -9.542    -9.541     0.001
Ca              3.302e-003
   Ca+2                  3.106e-003  2.070e-003    -2.508    -2.684    -0.176
   CaHCO3+               1.899e-004  1.710e-004    -3.722    -3.767    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.530e-008  1.534e-008    -7.815    -7.814     0.001
   CaOH+                 2.010e-009  1.810e-009    -8.697    -8.742    -0.046
   CaHSO4+               1.893e-014  1.705e-014   -13.723   -13.768    -0.046
Cl              9.873e-005
   Cl-                   9.872e-005  8.872e-005    -4.006    -4.052    -0.046
   MnCl+                 1.022e-008  9.200e-009    -7.991    -8.036    -0.046
   FeCl+                 3.015e-009  2.715e-009    -8.521    -8.566    -0.046
   MnCl2                 3.554e-013  3.563e-013   -12.449   -12.448     0.001
   MnCl3-                9.670e-018  8.706e-018   -17.015   -17.060    -0.046
   FeCl+2                1.589e-024  1.044e-024   -23.799   -23.981    -0.182
   FeCl2+                4.596e-028  4.138e-028   -27.338   -27.383    -0.046
   FeCl3                 3.663e-033  3.671e-033   -32.436   -32.435     0.001
Fe(2)           9.132e-005
   Fe(HS)2               4.053e-005  4.063e-005    -4.392    -4.391     0.001
   Fe+2                  3.373e-005  2.217e-005    -4.472    -4.654    -0.182
   FeHCO3+               1.594e-005  1.436e-005    -4.797    -4.843    -0.046
   FeCO3                 8.491e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.228e-007  2.006e-007    -6.652    -6.698    -0.046
   FeOH+                 4.102e-008  3.693e-008    -7.387    -7.433    -0.046
   FeCl+                 3.015e-009  2.715e-009    -8.521    -8.566    -0.046
   FeSO4                 1.460e-010  1.464e-010    -9.836    -9.834     0.001
   Fe(OH)2               1.652e-012  1.656e-012   -11.782   -11.781     0.001
   Fe(OH)3-              3.599e-016  3.241e-016   -15.444   -15.489    -0.046
   FeHSO4+               2.028e-016  1.826e-016   -15.693   -15.739    -0.046
Fe(3)           4.144e-014
   Fe(OH)2+              2.568e-014  2.312e-014   -13.590   -13.636    -0.046
   Fe(OH)3               1.565e-014  1.569e-014   -13.805   -13.804     0.001
   Fe(OH)4-              8.373e-017  7.539e-017   -16.077   -16.123    -0.046
   FeOH+2                2.017e-017  1.326e-017   -16.695   -16.878    -0.182
   Fe+3                  1.002e-021  3.897e-022   -20.999   -21.409    -0.410
   FeCl+2                1.589e-024  1.044e-024   -23.799   -23.981    -0.182
   FeSO4+                1.762e-025  1.587e-025   -24.754   -24.799    -0.046



   FeCl2+                4.596e-028  4.138e-028   -27.338   -27.383    -0.046
   Fe(SO4)2-             1.432e-031  1.289e-031   -30.844   -30.890    -0.046
   FeHSO4+2              1.227e-031  8.063e-032   -30.911   -31.094    -0.182
   Fe2(OH)2+4            2.534e-032  4.729e-033   -31.596   -32.325    -0.729
   FeCl3                 3.663e-033  3.671e-033   -32.436   -32.435     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.502   -43.641    -1.139
H(0)            1.501e-009
   H2                    7.505e-010  7.523e-010    -9.125    -9.124     0.001
K               1.893e-005
   K+                    1.893e-005  1.701e-005    -4.723    -4.769    -0.046
   KSO4-                 4.929e-012  4.438e-012   -11.307   -11.353    -0.046
Mg              8.326e-005
   Mg+2                  7.873e-005  5.281e-005    -4.104    -4.277    -0.173
   MgHCO3+               4.444e-006  4.001e-006    -5.352    -5.398    -0.046
   MgCO3                 8.046e-008  8.065e-008    -7.094    -7.093     0.001
   MgOH+                 1.122e-009  1.010e-009    -8.950    -8.996    -0.046
   MgSO4                 4.586e-010  4.597e-010    -9.339    -9.338     0.001
Mn(2)           5.828e-005
   Mn+2                  3.873e-005  2.545e-005    -4.412    -4.594    -0.182
   MnHCO3+               1.632e-005  1.469e-005    -4.787    -4.833    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.022e-008  9.200e-009    -7.991    -8.036    -0.046
   MnOH+                 3.828e-009  3.447e-009    -8.417    -8.463    -0.046
   MnSO4                 1.677e-010  1.681e-010    -9.776    -9.774     0.001
   MnCl2                 3.554e-013  3.563e-013   -12.449   -12.448     0.001
   MnCl3-                9.670e-018  8.706e-018   -17.015   -17.060    -0.046
   Mn(OH)3-              6.550e-020  5.897e-020   -19.184   -19.229    -0.046
Mn(3)           3.722e-034
   Mn+3                  3.722e-034  1.448e-034   -33.429   -33.839    -0.410
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.018   -84.200    -0.182
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.274   -97.319    -0.046
Na              2.181e-004
   Na+                   2.174e-004  1.960e-004    -3.663    -3.708    -0.045
   NaHCO3                7.119e-007  7.136e-007    -6.148    -6.147     0.001
   NaCO3-                6.486e-009  5.840e-009    -8.188    -8.234    -0.046
   NaSO4-                4.050e-011  3.647e-011   -10.393   -10.438    -0.046
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.134   -74.133     0.001
S(-2)           2.082e-004
   H2S                   7.505e-005  7.523e-005    -4.125    -4.124     0.001
   HS-                   5.036e-005  4.535e-005    -4.298    -4.343    -0.046
   Fe(HS)2               4.053e-005  4.063e-005    -4.392    -4.391     0.001
   Fe(HS)3-              2.228e-007  2.006e-007    -6.652    -6.698    -0.046
   S5-2                  8.543e-008  6.072e-008    -7.068    -7.217    -0.148
   AsS(OH)(HS)-          7.031e-008  6.331e-008    -7.153    -7.199    -0.046
   S4-2                  5.070e-008  3.543e-008    -7.295    -7.451    -0.156
   S6-2                  4.354e-008  3.143e-008    -7.361    -7.503    -0.142
   S-2                   4.391e-011  2.886e-011   -10.357   -10.540    -0.182
   S3-2                  1.821e-011  1.248e-011   -10.740   -10.904    -0.164
   S2-2                  1.050e-012  7.085e-013   -11.979   -12.150    -0.171
   As3S4(HS)2-           1.610e-017  1.450e-017   -16.793   -16.839    -0.046
S(6)            7.213e-008
   SO4-2                 5.601e-008  3.713e-008    -7.252    -7.430    -0.178
   CaSO4                 1.530e-008  1.534e-008    -7.815    -7.814     0.001
   MgSO4                 4.586e-010  4.597e-010    -9.339    -9.338     0.001
   MnSO4                 1.677e-010  1.681e-010    -9.776    -9.774     0.001
   FeSO4                 1.460e-010  1.464e-010    -9.836    -9.834     0.001
   NaSO4-                4.050e-011  3.647e-011   -10.393   -10.438    -0.046
   BaSO4                 6.458e-012  6.473e-012   -11.190   -11.189     0.001
   KSO4-                 4.929e-012  4.438e-012   -11.307   -11.353    -0.046
   HSO4-                 7.609e-013  6.851e-013   -12.119   -12.164    -0.046
   CaHSO4+               1.893e-014  1.705e-014   -13.723   -13.768    -0.046
   FeHSO4+               2.028e-016  1.826e-016   -15.693   -15.739    -0.046
   FeSO4+                1.762e-025  1.587e-025   -24.754   -24.799    -0.046
   Fe(SO4)2-             1.432e-031  1.289e-031   -30.844   -30.890    -0.046



   FeHSO4+2              1.227e-031  8.063e-032   -30.911   -31.094    -0.182

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.28  -19.66   -1.38  As2O3
Artinite        -10.51   -0.91    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.64  -46.41    8.23  As2O5
As2S3(am)        -7.95  -52.85  -44.90  As2S3
As_native        -6.26  -18.79  -12.53  As
Ba3(AsO4)2      -17.56  -67.67  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.78   14.82   43.60  MnO2
Bixbyite        -26.74  -27.35   -0.61  Mn2O3
Brucite          -7.67    9.17   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.45  -56.35  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -18.32  -19.66   -1.34  As2O3
CO2(g)           -1.09   -2.56   -1.47  CO2
Dolomite         -1.46  -18.55  -17.09  CaMg(CO3)2
Dolomite(d)      -2.01  -18.55  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.44   -4.48   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.14   -1.24    4.89  Fe(OH)3
Fe3(OH)8        -13.92    6.30   20.22  Fe3(OH)8
FeS(ppt)          1.64   -2.28   -3.92  FeS
Goethite         -0.24   -1.24   -1.00  FeOOH
Greigite          7.08  -37.96  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.13   -4.12   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.51   32.52   61.03  Mn3O4
Hematite          1.52   -2.49   -4.01  Fe2O3
Huntite          -8.73  -38.70  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.36  -31.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.06  -43.89   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.32  -43.53   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.19  -42.47   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.09  -45.48   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.37   -2.28   -4.65  FeS
Maghemite        -8.87   -2.49    6.39  Fe2O3
Magnesite        -2.04  -10.07   -8.03  MgCO3
Magnetite         2.56    6.30    3.74  Fe3O4
Manganite       -13.50   11.84   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.26  -89.97   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.38  -62.08  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.41  -12.70    2.71  MnCl2:4H2O
MnS(Green)       -6.02   -2.22    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.35   -5.90   -0.55  NaHCO3
Natron          -11.90  -13.21   -1.31  Na2CO3:10H2O
Nesquehonite     -4.45  -10.07   -5.62  MgCO3:3H2O
Nsutite         -27.74   14.82   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -6.55  -52.85  -46.30  As2S3
Portlandite     -12.04   10.76   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.35    8.85   15.20  Mn(OH)2
Pyrolusite      -26.56   14.82   41.38  MnO2



Realgar          -3.94  -23.88  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.31  -45.56  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -2.98  -18.01  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.34  -13.21    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.69  -12.25   -8.56  BaCO3

Reaction step 98.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.960e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.79   14.81   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.682e-002 -3.180e-003
Goethite            -0.25   -1.25   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.51   11.83   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.280e-003  2.280e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.029e-003  2.029e-003
Witherite           -3.70  -12.26   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 2.892e-024  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.027e-024       0.000  1.027e-024     -23.988
Hfo_sOMn+        2.795e-025       0.000  2.795e-025     -24.554
Hfo_sOFe+        6.860e-026       0.000  6.860e-026     -25.164
Hfo_sOH2+        1.983e-026       0.000  1.983e-026     -25.703
Hfo_sOH          5.276e-027       0.000  5.277e-027     -26.278
Hfo_sOHBa+2      5.283e-028       0.000  5.283e-028     -27.277
Hfo_sO-          3.216e-029       0.000  3.216e-029     -28.493

Hfo           
 2.892e-024  Surface charge, eq

Hfo_w         



 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        4.473e-025       0.000  4.473e-025     -24.349
Hfo_wOH          1.190e-025       0.000  1.190e-025     -24.924
Hfo_wOFe+        1.444e-026       0.000  1.444e-026     -25.840
Hfo_wOMn+        5.007e-027       0.000  5.007e-027     -26.300
Hfo_wOCa+        1.819e-027       0.000  1.819e-027     -26.740
Hfo_wOMg+        8.174e-028       0.000  8.174e-028     -27.088
Hfo_wO-          7.253e-028       0.000  7.253e-028     -27.139
Hfo_wOFeOH       2.015e-028       0.000  2.015e-028     -27.696
Hfo_wH2AsO3      4.529e-030       0.000  4.529e-030     -29.344
Hfo_wSO4-        5.086e-032       0.000  5.086e-032     -31.294
Hfo_wOHSO4-2     2.699e-032       0.000  2.699e-032     -31.569
Hfo_wOBa+        1.352e-032       0.000  1.352e-032     -31.869
Hfo_wOHAsO4-3    3.058e-039       0.000  3.058e-039     -38.515
Hfo_wHAsO4-      9.677e-040       0.000  9.677e-040     -39.014
Hfo_wH2AsO4      1.177e-040       0.000  1.177e-040     -39.929

Mno           
-5.801e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.976e-031       0.000  9.976e-031     -30.001
Mno_O3Ca         6.190e-032       0.000  6.190e-032     -31.208
Mno_O3-2         4.114e-032       0.000  4.114e-032     -31.386
Mno_O3HMn+       2.641e-032       0.000  2.641e-032     -31.578
Mno_O3H-         2.731e-033       0.000  2.731e-033     -32.564
Mno_O3HCa+       1.430e-033       0.000  1.430e-033     -32.845
Mno_O3Na-        8.543e-034       0.000  8.543e-034     -33.068
Mno_O3Mg         5.949e-034       0.000  5.949e-034     -33.226
Mno_O3Ba         2.166e-034       0.000  2.166e-034     -33.664
Mno_O3HMg+       9.307e-036       0.000  9.307e-036     -35.031
Mno_O3HBa+       8.949e-036       0.000  8.950e-036     -35.048
Mno_O3HNa        5.290e-036       0.000  5.290e-036     -35.277
Mno_O3H2         1.361e-037       0.000  1.361e-037     -36.866
Mno_O3H3+        1.815e-042       0.000  1.815e-042     -41.741
Mno_O3H3Cl       4.434e-045       0.000  4.434e-045     -44.353

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.904e-002  1.904e-002
Ca               3.333e-003  3.333e-003
Cl               9.873e-005  9.873e-005
Fe               9.169e-005  9.169e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.891e-005  5.891e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.715      Charge balance
                                       pe  =  -3.727      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.050e-002
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.615e-003



                       Total CO2 (mol/kg)  =  1.030e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.37
                               Iterations  =  24
                                  Total H  = 1.110542e+002
                                  Total O  = 5.553381e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.114e-007  1.928e-007    -6.675    -6.715    -0.040
   OH-                   5.767e-008  5.191e-008    -7.239    -7.285    -0.046
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.328e-008    -7.153    -7.199    -0.046
   H3AsO3                1.476e-010  1.480e-010    -9.831    -9.830     0.001
   H2AsO3-               6.039e-013  5.435e-013   -12.219   -12.265    -0.046
   As3S4(HS)2-           1.660e-017  1.494e-017   -16.780   -16.826    -0.046
   H4AsO3+               1.571e-017  1.414e-017   -16.804   -16.850    -0.046
   HAsO3-2               8.572e-021  5.625e-021   -20.067   -20.250    -0.183
   AsO3-3                1.502e-029  5.822e-030   -28.823   -29.235    -0.412
As(5)           2.689e-019
   H2AsO4-               1.802e-019  1.622e-019   -18.744   -18.790    -0.046
   HAsO4-2               8.869e-020  5.820e-020   -19.052   -19.235    -0.183
   H3AsO4                6.223e-024  6.238e-024   -23.206   -23.205     0.001
   AsO4-3                1.744e-024  6.759e-025   -23.758   -24.170    -0.412
Ba              5.535e-007
   Ba+2                  5.290e-007  3.472e-007    -6.277    -6.459    -0.183
   BaHCO3+               2.414e-008  2.173e-008    -7.617    -7.663    -0.046
   BaCO3                 2.842e-010  2.849e-010    -9.546    -9.545     0.001
   BaSO4                 6.384e-012  6.400e-012   -11.195   -11.194     0.001
   BaOH+                 6.777e-014  6.100e-014   -13.169   -13.215    -0.046
C(-4)           8.743e-003
   CH4                   8.743e-003  8.764e-003    -2.058    -2.057     0.001
C(4)            1.030e-002
   HCO3-                 7.228e-003  6.529e-003    -2.141    -2.185    -0.044
   CO2                   2.824e-003  2.831e-003    -2.549    -2.548     0.001
   CaHCO3+               1.930e-004  1.737e-004    -3.715    -3.760    -0.046
   MnHCO3+               1.658e-005  1.492e-005    -4.780    -4.826    -0.046
   FeHCO3+               1.620e-005  1.458e-005    -4.790    -4.836    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.474e-006  4.027e-006    -5.349    -5.395    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.386e-006  1.588e-006    -5.622    -5.799    -0.177
   FeCO3                 8.491e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                7.174e-007  7.192e-007    -6.144    -6.143     0.001
   MgCO3                 7.971e-008  7.990e-008    -7.099    -7.097     0.001
   BaHCO3+               2.414e-008  2.173e-008    -7.617    -7.663    -0.046
   NaCO3-                6.437e-009  5.793e-009    -8.191    -8.237    -0.046
   BaCO3                 2.842e-010  2.849e-010    -9.546    -9.545     0.001
Ca              3.333e-003
   Ca+2                  3.135e-003  2.085e-003    -2.504    -2.681    -0.177
   CaHCO3+               1.930e-004  1.737e-004    -3.715    -3.760    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.527e-008  1.530e-008    -7.816    -7.815     0.001
   CaOH+                 1.994e-009  1.795e-009    -8.700    -8.746    -0.046
   CaHSO4+               1.920e-014  1.728e-014   -13.717   -13.762    -0.046
Cl              9.873e-005
   Cl-                   9.872e-005  8.869e-005    -4.006    -4.052    -0.047
   MnCl+                 1.029e-008  9.266e-009    -7.987    -8.033    -0.046
   FeCl+                 3.038e-009  2.735e-009    -8.517    -8.563    -0.046
   MnCl2                 3.578e-013  3.587e-013   -12.446   -12.445     0.001
   MnCl3-                9.735e-018  8.762e-018   -17.012   -17.057    -0.046
   FeCl+2                1.631e-024  1.070e-024   -23.788   -23.971    -0.183



   FeCl2+                4.710e-028  4.239e-028   -27.327   -27.373    -0.046
   FeCl3                 3.750e-033  3.759e-033   -32.426   -32.425     0.001
Fe(2)           9.169e-005
   Fe(HS)2               4.033e-005  4.043e-005    -4.394    -4.393     0.001
   Fe+2                  3.404e-005  2.234e-005    -4.468    -4.651    -0.183
   FeHCO3+               1.620e-005  1.458e-005    -4.790    -4.836    -0.046
   FeCO3                 8.491e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.204e-007  1.984e-007    -6.657    -6.702    -0.046
   FeOH+                 4.070e-008  3.663e-008    -7.390    -7.436    -0.046
   FeCl+                 3.038e-009  2.735e-009    -8.517    -8.563    -0.046
   FeSO4                 1.458e-010  1.461e-010    -9.836    -9.835     0.001
   Fe(OH)2               1.613e-012  1.617e-012   -11.792   -11.791     0.001
   Fe(OH)3-              3.460e-016  3.114e-016   -15.461   -15.507    -0.046
   FeHSO4+               2.057e-016  1.851e-016   -15.687   -15.733    -0.046
Fe(3)           4.093e-014
   Fe(OH)2+              2.552e-014  2.297e-014   -13.593   -13.639    -0.046
   Fe(OH)3               1.531e-014  1.534e-014   -13.815   -13.814     0.001
   Fe(OH)4-              8.062e-017  7.256e-017   -16.094   -16.139    -0.046
   FeOH+2                2.038e-017  1.338e-017   -16.691   -16.874    -0.183
   Fe+3                  1.031e-021  3.995e-022   -20.987   -21.398    -0.412
   FeCl+2                1.631e-024  1.070e-024   -23.788   -23.971    -0.183
   FeSO4+                1.790e-025  1.611e-025   -24.747   -24.793    -0.046
   FeCl2+                4.710e-028  4.239e-028   -27.327   -27.373    -0.046
   Fe(SO4)2-             1.441e-031  1.297e-031   -30.841   -30.887    -0.046
   FeHSO4+2              1.268e-031  8.318e-032   -30.897   -31.080    -0.183
   Fe2(OH)2+4            2.597e-032  4.816e-033   -31.586   -32.317    -0.732
   FeCl3                 3.750e-033  3.759e-033   -32.426   -32.425     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.493   -43.636    -1.143
H(0)            1.496e-009
   H2                    7.482e-010  7.500e-010    -9.126    -9.125     0.001
K               1.893e-005
   K+                    1.893e-005  1.700e-005    -4.723    -4.769    -0.047
   KSO4-                 4.882e-012  4.394e-012   -11.311   -11.357    -0.046
Mg              8.326e-005
   Mg+2                  7.870e-005  5.271e-005    -4.104    -4.278    -0.174
   MgHCO3+               4.474e-006  4.027e-006    -5.349    -5.395    -0.046
   MgCO3                 7.971e-008  7.990e-008    -7.099    -7.097     0.001
   MgOH+                 1.103e-009  9.924e-010    -8.958    -9.003    -0.046
   MgSO4                 4.534e-010  4.545e-010    -9.344    -9.342     0.001
Mn(2)           5.891e-005
   Mn+2                  3.908e-005  2.565e-005    -4.408    -4.591    -0.183
   MnHCO3+               1.658e-005  1.492e-005    -4.780    -4.826    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.029e-008  9.266e-009    -7.987    -8.033    -0.046
   MnOH+                 3.798e-009  3.418e-009    -8.420    -8.466    -0.046
   MnSO4                 1.673e-010  1.677e-010    -9.776    -9.775     0.001
   MnCl2                 3.578e-013  3.587e-013   -12.446   -12.445     0.001
   MnCl3-                9.735e-018  8.762e-018   -17.012   -17.057    -0.046
   Mn(OH)3-              6.297e-020  5.667e-020   -19.201   -19.247    -0.046
Mn(3)           3.830e-034
   Mn+3                  3.830e-034  1.484e-034   -33.417   -33.828    -0.412
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.039   -84.222    -0.183
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.288   -97.333    -0.046
Na              2.181e-004
   Na+                   2.174e-004  1.959e-004    -3.663    -3.708    -0.045
   NaHCO3                7.174e-007  7.192e-007    -6.144    -6.143     0.001
   NaCO3-                6.437e-009  5.793e-009    -8.191    -8.237    -0.046
   NaSO4-                4.012e-011  3.611e-011   -10.397   -10.442    -0.046
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.131   -74.130     0.001
S(-2)           2.082e-004
   H2S                   7.577e-005  7.595e-005    -4.120    -4.119     0.001
   HS-                   5.007e-005  4.506e-005    -4.300    -4.346    -0.046
   Fe(HS)2               4.033e-005  4.043e-005    -4.394    -4.393     0.001
   Fe(HS)3-              2.204e-007  1.984e-007    -6.657    -6.702    -0.046



   S5-2                  8.366e-008  5.940e-008    -7.078    -7.226    -0.149
   AsS(OH)(HS)-          7.031e-008  6.328e-008    -7.153    -7.199    -0.046
   S4-2                  4.966e-008  3.466e-008    -7.304    -7.460    -0.156
   S6-2                  4.263e-008  3.074e-008    -7.370    -7.512    -0.142
   S-2                   4.302e-011  2.823e-011   -10.366   -10.549    -0.183
   S3-2                  1.783e-011  1.221e-011   -10.749   -10.913    -0.164
   S2-2                  1.028e-012  6.931e-013   -11.988   -12.159    -0.171
   As3S4(HS)2-           1.660e-017  1.494e-017   -16.780   -16.826    -0.046
S(6)            7.164e-008
   SO4-2                 5.556e-008  3.678e-008    -7.255    -7.434    -0.179
   CaSO4                 1.527e-008  1.530e-008    -7.816    -7.815     0.001
   MgSO4                 4.534e-010  4.545e-010    -9.344    -9.342     0.001
   MnSO4                 1.673e-010  1.677e-010    -9.776    -9.775     0.001
   FeSO4                 1.458e-010  1.461e-010    -9.836    -9.835     0.001
   NaSO4-                4.012e-011  3.611e-011   -10.397   -10.442    -0.046
   BaSO4                 6.384e-012  6.400e-012   -11.195   -11.194     0.001
   KSO4-                 4.882e-012  4.394e-012   -11.311   -11.357    -0.046
   HSO4-                 7.659e-013  6.894e-013   -12.116   -12.162    -0.046
   CaHSO4+               1.920e-014  1.728e-014   -13.717   -13.762    -0.046
   FeHSO4+               2.057e-016  1.851e-016   -15.687   -15.733    -0.046
   FeSO4+                1.790e-025  1.611e-025   -24.747   -24.793    -0.046
   Fe(SO4)2-             1.441e-031  1.297e-031   -30.841   -30.887    -0.046
   FeHSO4+2              1.268e-031  8.318e-032   -30.897   -31.080    -0.183

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.28  -19.66   -1.38  As2O3
Artinite        -10.53   -0.93    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.64  -46.41    8.23  As2O5
As2S3(am)        -7.94  -52.84  -44.90  As2S3
As_native        -6.26  -18.79  -12.53  As
Ba3(AsO4)2      -17.61  -67.72  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.79   14.81   43.60  MnO2
Bixbyite        -26.76  -27.37   -0.61  Mn2O3
Brucite          -7.69    9.15   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.48  -56.38  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -18.32  -19.66   -1.34  As2O3
CO2(g)           -1.08   -2.55   -1.47  CO2
Dolomite         -1.47  -18.56  -17.09  CaMg(CO3)2
Dolomite(d)      -2.02  -18.56  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.44   -4.48   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.15   -1.25    4.89  Fe(OH)3
Fe3(OH)8        -13.95    6.27   20.22  Fe3(OH)8
FeS(ppt)          1.63   -2.28   -3.92  FeS
Goethite         -0.25   -1.25   -1.00  FeOOH
Greigite          7.06  -37.97  -45.03  Fe3S4
Gypsum           -5.53  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.12   -4.12   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.54   32.49   61.03  Mn3O4
Hematite          1.50   -2.51   -4.01  Fe2O3
Huntite          -8.74  -38.71  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.40  -31.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.07  -43.90   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.33  -43.54   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.20  -42.48   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.10  -45.49   -5.39  (H3O)Fe3(SO4)2(OH)6



Mackinawite       2.37   -2.28   -4.65  FeS
Maghemite        -8.89   -2.51    6.39  Fe2O3
Magnesite        -2.05  -10.08   -8.03  MgCO3
Magnetite         2.53    6.27    3.74  Fe3O4
Manganite       -13.51   11.83   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.25  -89.96   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.41  -62.11  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.41  -12.70    2.71  MnCl2:4H2O
MnS(Green)       -6.02   -2.22    3.80  MnS
MnSO4           -14.69  -12.03    2.67  MnSO4
Nahcolite        -5.35   -5.89   -0.55  NaHCO3
Natron          -11.91  -13.22   -1.31  Na2CO3:10H2O
Nesquehonite     -4.46  -10.08   -5.62  MgCO3:3H2O
Nsutite         -27.75   14.81   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -6.54  -52.84  -46.30  As2S3
Portlandite     -12.05   10.75   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.36    8.84   15.20  Mn(OH)2
Pyrolusite      -26.57   14.81   41.38  MnO2
Realgar          -3.93  -23.88  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.32  -45.57  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -2.98  -18.00  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.34  -13.22    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.70  -12.26   -8.56  BaCO3

Reaction step 99.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.980e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.80   14.80   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.679e-002 -3.211e-003
Goethite            -0.26   -1.26   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.52   11.82   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.279e-003  2.279e-003
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  2.029e-003  2.029e-003



Witherite           -3.70  -12.26   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.656e-028  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.961e-028       0.000  1.961e-028     -27.708
Hfo_sOMn+        5.254e-029       0.000  5.254e-029     -28.280
Hfo_sOFe+        1.290e-029       0.000  1.290e-029     -28.890
Hfo_sOH2+        3.817e-030       0.000  3.818e-030     -29.418
Hfo_sOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_sOHBa+2      9.994e-032       0.000  9.994e-032     -31.000
Hfo_sO-          6.001e-033       0.000  6.001e-033     -32.222

Hfo           
 4.656e-028  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        3.817e-030       0.000  3.818e-030     -29.418
Hfo_wOH          1.000e-030       0.000  1.000e-030     -30.000
Hfo_wOFe+        1.204e-031       0.000  1.204e-031     -30.920
Hfo_wOMn+        4.173e-032       0.000  4.173e-032     -31.380
Hfo_wOCa+        1.516e-032       0.000  1.516e-032     -31.819
Hfo_wOMg+        6.751e-033       0.000  6.751e-033     -32.171
Hfo_wO-          6.001e-033       0.000  6.001e-033     -32.222
Hfo_wOFeOH       1.654e-033       0.000  1.654e-033     -32.781
Hfo_wH2AsO3      3.792e-035       0.000  3.792e-035     -34.421
Hfo_wSO4-        4.300e-037       0.000  4.300e-037     -36.367
Hfo_wOHSO4-2     2.246e-037       0.000  2.246e-037     -36.648
Hfo_wOBa+        1.117e-037       0.000  1.117e-037     -36.952
Hfo_wOHAsO4-3    2.452e-044       0.000  2.452e-044     -43.610
Hfo_wHAsO4-      8.002e-045       0.000  8.002e-045     -44.097
Hfo_wH2AsO4      9.885e-046       0.000  9.885e-046     -45.005

Mno           
-4.089e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.159e-024       0.000  7.159e-024     -23.145
Mno_O3Ca         4.442e-025       0.000  4.442e-025     -24.352
Mno_O3-2         2.931e-025       0.000  2.931e-025     -24.533
Mno_O3HMn+       1.925e-025       0.000  1.925e-025     -24.716
Mno_O3H-         1.976e-026       0.000  1.976e-026     -25.704
Mno_O3HCa+       1.042e-026       0.000  1.042e-026     -25.982
Mno_O3Na-        6.083e-027       0.000  6.083e-027     -26.216
Mno_O3Mg         4.230e-027       0.000  4.230e-027     -26.374
Mno_O3Ba         1.540e-027       0.000  1.540e-027     -26.812
Mno_O3HMg+       6.721e-029       0.000  6.721e-029     -28.173
Mno_O3HBa+       6.463e-029       0.000  6.463e-029     -28.190
Mno_O3HNa        3.826e-029       0.000  3.826e-029     -28.417
Mno_O3H2         1.000e-030       0.000  1.000e-030     -30.000
Mno_O3H3+        1.354e-035       0.000  1.355e-035     -34.868
Mno_O3H3Cl       3.307e-038       0.000  3.307e-038     -37.481

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.927e-002  1.927e-002
Ca               3.364e-003  3.364e-003
Cl               9.873e-005  9.873e-005
Fe               9.205e-005  9.205e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               5.952e-005  5.952e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.708      Charge balance
                                       pe  =  -3.720      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.059e-002
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.679e-003
                       Total CO2 (mol/kg)  =  1.043e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.35
                               Iterations  =  28
                                  Total H  = 1.110546e+002
                                  Total O  = 5.553411e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.148e-007  1.958e-007    -6.668    -6.708    -0.040
   OH-                   5.681e-008  5.111e-008    -7.246    -7.291    -0.046
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008
   AsS(OH)(HS)-          7.031e-008  6.326e-008    -7.153    -7.199    -0.046
   H3AsO3                1.471e-010  1.475e-010    -9.832    -9.831     0.001
   H2AsO3-               5.927e-013  5.333e-013   -12.227   -12.273    -0.046
   As3S4(HS)2-           1.711e-017  1.540e-017   -16.767   -16.813    -0.046
   H4AsO3+               1.590e-017  1.430e-017   -16.799   -16.845    -0.046
   HAsO3-2               8.294e-021  5.435e-021   -20.081   -20.265    -0.184
   AsO3-3                1.434e-029  5.538e-030   -28.843   -29.257    -0.413
As(5)           2.635e-019
   H2AsO4-               1.774e-019  1.596e-019   -18.751   -18.797    -0.046
   HAsO4-2               8.608e-020  5.640e-020   -19.065   -19.249    -0.184
   H3AsO4                6.220e-024  6.235e-024   -23.206   -23.205     0.001
   AsO4-3                1.670e-024  6.449e-025   -23.777   -24.191    -0.413
Ba              5.535e-007
   Ba+2                  5.289e-007  3.465e-007    -6.277    -6.460    -0.184
   BaHCO3+               2.430e-008  2.186e-008    -7.614    -7.660    -0.046
   BaCO3                 2.816e-010  2.823e-010    -9.550    -9.549     0.001
   BaSO4                 6.312e-012  6.327e-012   -11.200   -11.199     0.001
   BaOH+                 6.663e-014  5.995e-014   -13.176   -13.222    -0.046
C(-4)           8.843e-003
   CH4                   8.843e-003  8.865e-003    -2.053    -2.052     0.001
C(4)            1.043e-002
   HCO3-                 7.289e-003  6.582e-003    -2.137    -2.182    -0.044
   CO2                   2.891e-003  2.899e-003    -2.539    -2.538     0.001
   CaHCO3+               1.961e-004  1.764e-004    -3.708    -3.754    -0.046
   MnHCO3+               1.685e-005  1.516e-005    -4.773    -4.819    -0.046
   FeHCO3+               1.646e-005  1.481e-005    -4.783    -4.829    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.504e-006  4.053e-006    -5.346    -5.392    -0.046



   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.372e-006  1.577e-006    -5.625    -5.802    -0.177
   FeCO3                 8.491e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                7.229e-007  7.247e-007    -6.141    -6.140     0.001
   MgCO3                 7.897e-008  7.917e-008    -7.103    -7.101     0.001
   BaHCO3+               2.430e-008  2.186e-008    -7.614    -7.660    -0.046
   NaCO3-                6.389e-009  5.748e-009    -8.195    -8.240    -0.046
   BaCO3                 2.816e-010  2.823e-010    -9.550    -9.549     0.001
Ca              3.364e-003
   Ca+2                  3.163e-003  2.101e-003    -2.500    -2.678    -0.178
   CaHCO3+               1.961e-004  1.764e-004    -3.708    -3.754    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.524e-008  1.527e-008    -7.817    -7.816     0.001
   CaOH+                 1.979e-009  1.780e-009    -8.704    -8.750    -0.046
   CaHSO4+               1.947e-014  1.752e-014   -13.711   -13.757    -0.046
Cl              9.873e-005
   Cl-                   9.872e-005  8.865e-005    -4.006    -4.052    -0.047
   MnCl+                 1.037e-008  9.331e-009    -7.984    -8.030    -0.046
   FeCl+                 3.061e-009  2.754e-009    -8.514    -8.560    -0.046
   MnCl2                 3.602e-013  3.611e-013   -12.443   -12.442     0.001
   MnCl3-                9.799e-018  8.816e-018   -17.009   -17.055    -0.046
   FeCl+2                1.673e-024  1.096e-024   -23.777   -23.960    -0.184
   FeCl2+                4.824e-028  4.340e-028   -27.317   -27.362    -0.046
   FeCl3                 3.838e-033  3.848e-033   -32.416   -32.415     0.001
Fe(2)           9.205e-005
   Fe(HS)2               4.013e-005  4.023e-005    -4.396    -4.395     0.001
   Fe+2                  3.435e-005  2.250e-005    -4.464    -4.648    -0.184
   FeHCO3+               1.646e-005  1.481e-005    -4.783    -4.829    -0.046
   FeCO3                 8.491e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.181e-007  1.962e-007    -6.661    -6.707    -0.046
   FeOH+                 4.039e-008  3.633e-008    -7.394    -7.440    -0.046
   FeCl+                 3.061e-009  2.754e-009    -8.514    -8.560    -0.046
   FeSO4                 1.454e-010  1.458e-010    -9.837    -9.836     0.001
   Fe(OH)2               1.575e-012  1.579e-012   -11.803   -11.802     0.001
   Fe(OH)3-              3.329e-016  2.995e-016   -15.478   -15.524    -0.046
   FeHSO4+               2.086e-016  1.876e-016   -15.681   -15.727    -0.046
Fe(3)           4.043e-014
   Fe(OH)2+              2.536e-014  2.282e-014   -13.596   -13.642    -0.046
   Fe(OH)3               1.497e-014  1.501e-014   -13.825   -13.824     0.001
   Fe(OH)4-              7.768e-017  6.989e-017   -16.110   -16.156    -0.046
   FeOH+2                2.060e-017  1.350e-017   -16.686   -16.870    -0.184
   Fe+3                  1.060e-021  4.094e-022   -20.975   -21.388    -0.413
   FeCl+2                1.673e-024  1.096e-024   -23.777   -23.960    -0.184
   FeSO4+                1.818e-025  1.636e-025   -24.740   -24.786    -0.046
   FeCl2+                4.824e-028  4.340e-028   -27.317   -27.362    -0.046
   Fe(SO4)2-             1.449e-031  1.304e-031   -30.839   -30.885    -0.046
   FeHSO4+2              1.309e-031  8.575e-032   -30.883   -31.067    -0.184
   Fe2(OH)2+4            2.660e-032  4.903e-033   -31.575   -32.310    -0.734
   FeCl3                 3.838e-033  3.848e-033   -32.416   -32.415     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.484   -43.631    -1.148
H(0)            1.492e-009
   H2                    7.459e-010  7.477e-010    -9.127    -9.126     0.001
K               1.893e-005
   K+                    1.893e-005  1.700e-005    -4.723    -4.770    -0.047
   KSO4-                 4.836e-012  4.351e-012   -11.316   -11.361    -0.046
Mg              8.326e-005
   Mg+2                  7.867e-005  5.262e-005    -4.104    -4.279    -0.175
   MgHCO3+               4.504e-006  4.053e-006    -5.346    -5.392    -0.046
   MgCO3                 7.897e-008  7.917e-008    -7.103    -7.101     0.001
   MgOH+                 1.084e-009  9.754e-010    -8.965    -9.011    -0.046
   MgSO4                 4.483e-010  4.494e-010    -9.348    -9.347     0.001
Mn(2)           5.952e-005
   Mn+2                  3.943e-005  2.584e-005    -4.404    -4.588    -0.184
   MnHCO3+               1.685e-005  1.516e-005    -4.773    -4.819    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.037e-008  9.331e-009    -7.984    -8.030    -0.046
   MnOH+                 3.769e-009  3.391e-009    -8.424    -8.470    -0.046



   MnSO4                 1.670e-010  1.674e-010    -9.777    -9.776     0.001
   MnCl2                 3.602e-013  3.611e-013   -12.443   -12.442     0.001
   MnCl3-                9.799e-018  8.816e-018   -17.009   -17.055    -0.046
   Mn(OH)3-              6.058e-020  5.450e-020   -19.218   -19.264    -0.046
Mn(3)           3.938e-034
   Mn+3                  3.938e-034  1.521e-034   -33.405   -33.818    -0.413
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.059   -84.243    -0.184
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.301   -97.347    -0.046
Na              2.181e-004
   Na+                   2.174e-004  1.958e-004    -3.663    -3.708    -0.045
   NaHCO3                7.229e-007  7.247e-007    -6.141    -6.140     0.001
   NaCO3-                6.389e-009  5.748e-009    -8.195    -8.240    -0.046
   NaSO4-                3.974e-011  3.575e-011   -10.401   -10.447    -0.046
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.129   -74.128     0.001
S(-2)           2.082e-004
   H2S                   7.648e-005  7.667e-005    -4.116    -4.115     0.001
   HS-                   4.978e-005  4.479e-005    -4.303    -4.349    -0.046
   Fe(HS)2               4.013e-005  4.023e-005    -4.396    -4.395     0.001
   Fe(HS)3-              2.181e-007  1.962e-007    -6.661    -6.707    -0.046
   S5-2                  8.195e-008  5.813e-008    -7.086    -7.236    -0.149
   AsS(OH)(HS)-          7.031e-008  6.326e-008    -7.153    -7.199    -0.046
   S4-2                  4.865e-008  3.391e-008    -7.313    -7.470    -0.157
   S6-2                  4.175e-008  3.009e-008    -7.379    -7.522    -0.142
   S-2                   4.217e-011  2.763e-011   -10.375   -10.559    -0.184
   S3-2                  1.747e-011  1.195e-011   -10.758   -10.923    -0.165
   S2-2                  1.008e-012  6.782e-013   -11.997   -12.169    -0.172
   As3S4(HS)2-           1.711e-017  1.540e-017   -16.767   -16.813    -0.046
S(6)            7.116e-008
   SO4-2                 5.512e-008  3.643e-008    -7.259    -7.439    -0.180
   CaSO4                 1.524e-008  1.527e-008    -7.817    -7.816     0.001
   MgSO4                 4.483e-010  4.494e-010    -9.348    -9.347     0.001
   MnSO4                 1.670e-010  1.674e-010    -9.777    -9.776     0.001
   FeSO4                 1.454e-010  1.458e-010    -9.837    -9.836     0.001
   NaSO4-                3.974e-011  3.575e-011   -10.401   -10.447    -0.046
   BaSO4                 6.312e-012  6.327e-012   -11.200   -11.199     0.001
   KSO4-                 4.836e-012  4.351e-012   -11.316   -11.361    -0.046
   HSO4-                 7.708e-013  6.935e-013   -12.113   -12.159    -0.046
   CaHSO4+               1.947e-014  1.752e-014   -13.711   -13.757    -0.046
   FeHSO4+               2.086e-016  1.876e-016   -15.681   -15.727    -0.046
   FeSO4+                1.818e-025  1.636e-025   -24.740   -24.786    -0.046
   Fe(SO4)2-             1.449e-031  1.304e-031   -30.839   -30.885    -0.046
   FeHSO4+2              1.309e-031  8.575e-032   -30.883   -31.067    -0.184

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.28  -19.66   -1.38  As2O3
Artinite        -10.54   -0.94    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.64  -46.41    8.23  As2O5
As2S3(am)        -7.93  -52.83  -44.90  As2S3
As_native        -6.26  -18.80  -12.53  As
Ba3(AsO4)2      -17.65  -67.76  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.80   14.80   43.60  MnO2
Bixbyite        -26.78  -27.39   -0.61  Mn2O3
Brucite          -7.70    9.14   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.51  -56.41  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -18.32  -19.66   -1.34  As2O3
CO2(g)           -1.07   -2.54   -1.47  CO2



Dolomite         -1.47  -18.56  -17.09  CaMg(CO3)2
Dolomite(d)      -2.02  -18.56  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.45   -4.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.15   -1.26    4.89  Fe(OH)3
Fe3(OH)8        -13.98    6.24   20.22  Fe3(OH)8
FeS(ppt)          1.63   -2.29   -3.92  FeS
Goethite         -0.26   -1.26   -1.00  FeOOH
Greigite          7.05  -37.99  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.12   -4.12   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.57   32.46   61.03  Mn3O4
Hematite          1.48   -2.53   -4.01  Fe2O3
Huntite          -8.76  -38.72  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.43  -31.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.09  -43.92   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.35  -43.56   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.22  -42.50   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.11  -45.50   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.36   -2.29   -4.65  FeS
Maghemite        -8.91   -2.53    6.39  Fe2O3
Magnesite        -2.05  -10.08   -8.03  MgCO3
Magnetite         2.50    6.24    3.74  Fe3O4
Manganite       -13.52   11.82   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.24  -89.95   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.44  -62.15  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.40  -12.69    2.71  MnCl2:4H2O
MnS(Green)       -6.03   -2.23    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4
Nahcolite        -5.34   -5.89   -0.55  NaHCO3
Natron          -11.91  -13.22   -1.31  Na2CO3:10H2O
Nesquehonite     -4.46  -10.08   -5.62  MgCO3:3H2O
Nsutite         -27.76   14.80   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -6.53  -52.83  -46.30  As2S3
Portlandite     -12.06   10.74   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.37    8.83   15.20  Mn(OH)2
Pyrolusite      -26.58   14.80   41.38  MnO2
Realgar          -3.93  -23.88  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.33  -45.58  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -2.97  -18.00  -15.03  S
Thenardite      -14.68  -14.85   -0.18  Na2SO4
Thermonatrite   -13.34  -13.22    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.70  -12.26   -8.56  BaCO3

Reaction step 100.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.81   14.80   43.60   2.335e-003           0 -2.335e-003
Calcite              0.00   -8.48   -8.48   1.000e-001  9.676e-002 -3.242e-003
Goethite            -0.27   -1.27   -1.00   2.120e-003           0 -2.120e-003
Manganite          -13.53   11.81   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.278e-003  2.278e-003
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.028e-003  2.028e-003
Witherite           -3.70  -12.27   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.791e-025  Surface charge, eq

Hfo_s         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.413e-028       0.000  1.413e-028     -27.850
Hfo_sOMn+        3.730e-029       0.000  3.730e-029     -28.428
Hfo_sOFe+        9.156e-030       0.000  9.156e-030     -29.038
Hfo_sOH2+        2.773e-030       0.000  2.773e-030     -29.557
Hfo_sOH          7.156e-031       0.000  7.156e-031     -30.145
Hfo_sOHBa+2      7.138e-032       0.000  7.138e-032     -31.146
Hfo_sO-          4.229e-033       0.000  4.229e-033     -32.374

Hfo           
 6.791e-025  Surface charge, eq

Hfo_w         
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.492e-025       0.000  6.492e-025     -24.188
Hfo_wOH          1.675e-025       0.000  1.675e-025     -24.776
Hfo_wOFe+        2.000e-026       0.000  2.000e-026     -25.699
Hfo_wOMn+        6.935e-027       0.000  6.935e-027     -26.159
Hfo_wOCa+        2.519e-027       0.000  2.519e-027     -26.599
Hfo_wOMg+        1.112e-027       0.000  1.112e-027     -26.954
Hfo_wO-          9.900e-028       0.000  9.900e-028     -27.004
Hfo_wOFeOH       2.707e-028       0.000  2.707e-028     -27.568
Hfo_wH2AsO3      6.330e-030       0.000  6.330e-030     -29.199
Hfo_wSO4-        7.243e-032       0.000  7.243e-032     -31.140
Hfo_wOHSO4-2     3.727e-032       0.000  3.727e-032     -31.429
Hfo_wOBa+        1.839e-032       0.000  1.839e-032     -31.735
Hfo_wOHAsO4-3    3.922e-039       0.000  3.922e-039     -38.407



Hfo_wHAsO4-      1.320e-039       0.000  1.320e-039     -38.880
Hfo_wH2AsO4      1.655e-040       0.000  1.655e-040     -39.781

Mno           
-1.048e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.867e-025       0.000  1.867e-025     -24.729
Mno_O3Ca         1.159e-026       0.000  1.159e-026     -25.936
Mno_O3-2         7.589e-027       0.000  7.589e-027     -26.120
Mno_O3HMn+       5.098e-027       0.000  5.098e-027     -26.293
Mno_O3H-         5.194e-028       0.000  5.194e-028     -27.284
Mno_O3HCa+       2.760e-028       0.000  2.760e-028     -27.559
Mno_O3Na-        1.575e-028       0.000  1.575e-028     -27.803
Mno_O3Mg         1.094e-028       0.000  1.094e-028     -27.961
Mno_O3Ba         3.981e-029       0.000  3.981e-029     -28.400
Mno_O3HMg+       1.764e-030       0.000  1.764e-030     -29.753
Mno_O3HBa+       1.696e-030       0.000  1.696e-030     -29.771
Mno_O3HNa        1.005e-030       0.000  1.005e-030     -29.998
Mno_O3H2         2.669e-032       0.000  2.670e-032     -31.574
Mno_O3H3+        3.671e-037       0.000  3.671e-037     -36.435
Mno_O3H3Cl       8.960e-040       0.000  8.960e-040     -39.048

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               7.046e-008  7.046e-008
Ba               5.535e-007  5.535e-007
C                1.950e-002  1.950e-002
Ca               3.395e-003  3.395e-003
Cl               9.873e-005  9.873e-005
Fe               9.242e-005  9.242e-005
K                1.893e-005  1.893e-005
Mg               8.326e-005  8.326e-005
Mn               6.014e-005  6.014e-005
Na               2.181e-004  2.181e-004
S                2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.702      Charge balance
                                       pe  =  -3.713      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.068e-002
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.743e-003
                       Total CO2 (mol/kg)  =  1.056e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.33
                               Iterations  =  38
                                  Total H  = 1.110550e+002
                                  Total O  = 5.553440e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.181e-007  1.988e-007    -6.661    -6.702    -0.040
   OH-                   5.597e-008  5.034e-008    -7.252    -7.298    -0.046
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           7.046e-008



   AsS(OH)(HS)-          7.031e-008  6.324e-008    -7.153    -7.199    -0.046
   H3AsO3                1.466e-010  1.470e-010    -9.834    -9.833     0.001
   H2AsO3-               5.820e-013  5.234e-013   -12.235   -12.281    -0.046
   As3S4(HS)2-           1.763e-017  1.585e-017   -16.754   -16.800    -0.046
   H4AsO3+               1.609e-017  1.447e-017   -16.793   -16.839    -0.046
   HAsO3-2               8.031e-021  5.254e-021   -20.095   -20.280    -0.184
   AsO3-3                1.370e-029  5.274e-030   -28.863   -29.278    -0.415
As(5)           2.583e-019
   H2AsO4-               1.747e-019  1.571e-019   -18.758   -18.804    -0.046
   HAsO4-2               8.359e-020  5.469e-020   -19.078   -19.262    -0.184
   H3AsO4                6.217e-024  6.232e-024   -23.206   -23.205     0.001
   AsO4-3                1.600e-024  6.159e-025   -23.796   -24.211    -0.415
Ba              5.535e-007
   Ba+2                  5.287e-007  3.459e-007    -6.277    -6.461    -0.184
   BaHCO3+               2.446e-008  2.200e-008    -7.612    -7.658    -0.046
   BaCO3                 2.790e-010  2.797e-010    -9.554    -9.553     0.001
   BaSO4                 6.241e-012  6.257e-012   -11.205   -11.204     0.001
   BaOH+                 6.553e-014  5.894e-014   -13.184   -13.230    -0.046
C(-4)           8.943e-003
   CH4                   8.943e-003  8.965e-003    -2.049    -2.047     0.001
C(4)            1.056e-002
   HCO3-                 7.350e-003  6.634e-003    -2.134    -2.178    -0.044
   CO2                   2.959e-003  2.966e-003    -2.529    -2.528     0.001
   CaHCO3+               1.991e-004  1.791e-004    -3.701    -3.747    -0.046
   MnHCO3+               1.711e-005  1.539e-005    -4.767    -4.813    -0.046
   FeHCO3+               1.672e-005  1.504e-005    -4.777    -4.823    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.534e-006  4.078e-006    -5.344    -5.390    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.358e-006  1.565e-006    -5.627    -5.805    -0.178
   FeCO3                 8.490e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                7.284e-007  7.302e-007    -6.138    -6.137     0.001
   MgCO3                 7.826e-008  7.845e-008    -7.106    -7.105     0.001
   BaHCO3+               2.446e-008  2.200e-008    -7.612    -7.658    -0.046
   NaCO3-                6.343e-009  5.704e-009    -8.198    -8.244    -0.046
   BaCO3                 2.790e-010  2.797e-010    -9.554    -9.553     0.001
Ca              3.395e-003
   Ca+2                  3.190e-003  2.116e-003    -2.496    -2.674    -0.178
   CaHCO3+               1.991e-004  1.791e-004    -3.701    -3.747    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.520e-008  1.524e-008    -7.818    -7.817     0.001
   CaOH+                 1.964e-009  1.766e-009    -8.707    -8.753    -0.046
   CaHSO4+               1.973e-014  1.775e-014   -13.705   -13.751    -0.046
Cl              9.873e-005
   Cl-                   9.872e-005  8.861e-005    -4.006    -4.052    -0.047
   MnCl+                 1.045e-008  9.396e-009    -7.981    -8.027    -0.046
   FeCl+                 3.083e-009  2.773e-009    -8.511    -8.557    -0.046
   MnCl2                 3.625e-013  3.634e-013   -12.441   -12.440     0.001
   MnCl3-                9.863e-018  8.870e-018   -17.006   -17.052    -0.046
   FeCl+2                1.715e-024  1.122e-024   -23.766   -23.950    -0.184
   FeCl2+                4.939e-028  4.442e-028   -27.306   -27.352    -0.046
   FeCl3                 3.927e-033  3.936e-033   -32.406   -32.405     0.001
Fe(2)           9.242e-005
   Fe(HS)2               3.994e-005  4.004e-005    -4.399    -4.398     0.001
   Fe+2                  3.465e-005  2.267e-005    -4.460    -4.645    -0.184
   FeHCO3+               1.672e-005  1.504e-005    -4.777    -4.823    -0.046
   FeCO3                 8.490e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.158e-007  1.941e-007    -6.666    -6.712    -0.046
   FeOH+                 4.008e-008  3.605e-008    -7.397    -7.443    -0.046
   FeCl+                 3.083e-009  2.773e-009    -8.511    -8.557    -0.046
   FeSO4                 1.451e-010  1.455e-010    -9.838    -9.837     0.001
   Fe(OH)2               1.539e-012  1.543e-012   -11.813   -11.812     0.001
   Fe(OH)3-              3.205e-016  2.883e-016   -15.494   -15.540    -0.046
   FeHSO4+               2.114e-016  1.901e-016   -15.675   -15.721    -0.046
Fe(3)           3.996e-014
   Fe(OH)2+              2.521e-014  2.267e-014   -13.598   -13.645    -0.046
   Fe(OH)3               1.465e-014  1.469e-014   -13.834   -13.833     0.001



   Fe(OH)4-              7.490e-017  6.736e-017   -16.126   -16.172    -0.046
   FeOH+2                2.081e-017  1.362e-017   -16.682   -16.866    -0.184
   Fe+3                  1.089e-021  4.194e-022   -20.963   -21.377    -0.415
   FeCl+2                1.715e-024  1.122e-024   -23.766   -23.950    -0.184
   FeSO4+                1.845e-025  1.660e-025   -24.734   -24.780    -0.046
   FeCl2+                4.939e-028  4.442e-028   -27.306   -27.352    -0.046
   Fe(SO4)2-             1.457e-031  1.310e-031   -30.837   -30.883    -0.046
   FeHSO4+2              1.350e-031  8.834e-032   -30.870   -31.054    -0.184
   Fe2(OH)2+4            2.724e-032  4.990e-033   -31.565   -32.302    -0.737
   FeCl3                 3.927e-033  3.936e-033   -32.406   -32.405     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.475   -43.626    -1.152
H(0)            1.487e-009
   H2                    7.436e-010  7.455e-010    -9.129    -9.128     0.001
K               1.893e-005
   K+                    1.893e-005  1.699e-005    -4.723    -4.770    -0.047
   KSO4-                 4.791e-012  4.308e-012   -11.320   -11.366    -0.046
Mg              8.326e-005
   Mg+2                  7.864e-005  5.253e-005    -4.104    -4.280    -0.175
   MgHCO3+               4.534e-006  4.078e-006    -5.344    -5.390    -0.046
   MgCO3                 7.826e-008  7.845e-008    -7.106    -7.105     0.001
   MgOH+                 1.066e-009  9.590e-010    -8.972    -9.018    -0.046
   MgSO4                 4.433e-010  4.444e-010    -9.353    -9.352     0.001
Mn(2)           6.014e-005
   Mn+2                  3.978e-005  2.603e-005    -4.400    -4.585    -0.184
   MnHCO3+               1.711e-005  1.539e-005    -4.767    -4.813    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.045e-008  9.396e-009    -7.981    -8.027    -0.046
   MnOH+                 3.741e-009  3.364e-009    -8.427    -8.473    -0.046
   MnSO4                 1.666e-010  1.670e-010    -9.778    -9.777     0.001
   MnCl2                 3.625e-013  3.634e-013   -12.441   -12.440     0.001
   MnCl3-                9.863e-018  8.870e-018   -17.006   -17.052    -0.046
   Mn(OH)3-              5.832e-020  5.245e-020   -19.234   -19.280    -0.046
Mn(3)           4.048e-034
   Mn+3                  4.048e-034  1.558e-034   -33.393   -33.807    -0.415
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.079   -84.264    -0.184
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.314   -97.360    -0.046
Na              2.181e-004
   Na+                   2.173e-004  1.957e-004    -3.663    -3.708    -0.046
   NaHCO3                7.284e-007  7.302e-007    -6.138    -6.137     0.001
   NaCO3-                6.343e-009  5.704e-009    -8.198    -8.244    -0.046
   NaSO4-                3.936e-011  3.540e-011   -10.405   -10.451    -0.046
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.126   -74.125     0.001
S(-2)           2.082e-004
   H2S                   7.718e-005  7.737e-005    -4.113    -4.111     0.001
   HS-                   4.950e-005  4.452e-005    -4.305    -4.351    -0.046
   Fe(HS)2               3.994e-005  4.004e-005    -4.399    -4.398     0.001
   Fe(HS)3-              2.158e-007  1.941e-007    -6.666    -6.712    -0.046
   S5-2                  8.031e-008  5.690e-008    -7.095    -7.245    -0.150
   AsS(OH)(HS)-          7.031e-008  6.324e-008    -7.153    -7.199    -0.046
   S4-2                  4.768e-008  3.320e-008    -7.322    -7.479    -0.157
   S6-2                  4.091e-008  2.945e-008    -7.388    -7.531    -0.143
   S-2                   4.134e-011  2.705e-011   -10.384   -10.568    -0.184
   S3-2                  1.713e-011  1.170e-011   -10.766   -10.932    -0.166
   S2-2                  9.877e-013  6.640e-013   -12.005   -12.178    -0.172
   As3S4(HS)2-           1.763e-017  1.585e-017   -16.754   -16.800    -0.046
S(6)            7.069e-008
   SO4-2                 5.468e-008  3.609e-008    -7.262    -7.443    -0.180
   CaSO4                 1.520e-008  1.524e-008    -7.818    -7.817     0.001
   MgSO4                 4.433e-010  4.444e-010    -9.353    -9.352     0.001
   MnSO4                 1.666e-010  1.670e-010    -9.778    -9.777     0.001
   FeSO4                 1.451e-010  1.455e-010    -9.838    -9.837     0.001
   NaSO4-                3.936e-011  3.540e-011   -10.405   -10.451    -0.046
   BaSO4                 6.241e-012  6.257e-012   -11.205   -11.204     0.001
   KSO4-                 4.791e-012  4.308e-012   -11.320   -11.366    -0.046



   HSO4-                 7.756e-013  6.975e-013   -12.110   -12.156    -0.046
   CaHSO4+               1.973e-014  1.775e-014   -13.705   -13.751    -0.046
   FeHSO4+               2.114e-016  1.901e-016   -15.675   -15.721    -0.046
   FeSO4+                1.845e-025  1.660e-025   -24.734   -24.780    -0.046
   Fe(SO4)2-             1.457e-031  1.310e-031   -30.837   -30.883    -0.046
   FeHSO4+2              1.350e-031  8.834e-032   -30.870   -31.054    -0.184

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -18.29  -19.67   -1.38  As2O3
Artinite        -10.56   -0.96    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -54.64  -46.41    8.23  As2O5
As2S3(am)        -7.92  -52.82  -44.90  As2S3
As_native        -6.27  -18.80  -12.53  As
Ba3(AsO4)2      -17.69  -67.80  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.81   14.80   43.60  MnO2
Bixbyite        -26.79  -27.41   -0.61  Mn2O3
Brucite          -7.72    9.12   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -37.54  -56.44  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -18.33  -19.67   -1.34  As2O3
CO2(g)           -1.06   -2.53   -1.47  CO2
Dolomite         -1.47  -18.56  -17.09  CaMg(CO3)2
Dolomite(d)      -2.02  -18.56  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.46   -4.50   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -6.16   -1.27    4.89  Fe(OH)3
Fe3(OH)8        -14.01    6.21   20.22  Fe3(OH)8
FeS(ppt)          1.62   -2.29   -3.92  FeS
Goethite         -0.27   -1.27   -1.00  FeOOH
Greigite          7.04  -38.00  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.11   -4.11   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.60   32.43   61.03  Mn3O4
Hematite          1.46   -2.55   -4.01  Fe2O3
Huntite          -8.77  -38.73  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.46  -31.22   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.10  -43.93   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.37  -43.58   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.24  -42.52   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.12  -45.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.35   -2.29   -4.65  FeS
Maghemite        -8.93   -2.55    6.39  Fe2O3
Magnesite        -2.06  -10.09   -8.03  MgCO3
Magnetite         2.48    6.21    3.74  Fe3O4
Manganite       -13.53   11.81   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.23  -89.94   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -33.47  -62.18  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.40  -12.69    2.71  MnCl2:4H2O
MnS(Green)       -6.03   -2.23    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4
Nahcolite        -5.34   -5.89   -0.55  NaHCO3
Natron          -11.91  -13.22   -1.31  Na2CO3:10H2O
Nesquehonite     -4.46  -10.09   -5.62  MgCO3:3H2O
Nsutite         -27.77   14.80   42.56  MnO2
O2(g)           -71.23  -74.13   -2.89  O2



Orpiment         -6.52  -52.82  -46.30  As2S3
Portlandite     -12.07   10.73   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.38    8.82   15.20  Mn(OH)2
Pyrolusite      -26.58   14.80   41.38  MnO2
Realgar          -3.93  -23.87  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -25.34  -45.59  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -2.97  -17.99  -15.03  S
Thenardite      -14.68  -14.86   -0.18  Na2SO4
Thermonatrite   -13.35  -13.22    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.70  -12.27   -8.56  BaCO3

------------------
End of simulation.
------------------

------------------------------------
Reading input data for simulation 2.
------------------------------------

-----------
End of run.
-----------





 
 
 
 
 
 
 

MODEL SCENARIO 3 
 



   Input file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC3.pqi
  Output file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC3.pqo
Database file: C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat

------------------
Reading data base.
------------------

SOLUTION_MASTER_SPECIES
SOLUTION_SPECIES
PHASES
EXCHANGE_MASTER_SPECIES
EXCHANGE_SPECIES
SURFACE_MASTER_SPECIES
SURFACE_SPECIES
RATES
END

------------------------------------
Reading input data for simulation 1.
------------------------------------

DATABASE C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat
SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2
           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+
     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+
      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+
      log_k          -5.5369394E+00 # -pKa2
            Mno_O3-2 + Mn+2 = Mno_O3Mn
    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+
  log_k           5.5764926E+00
            Mno_O3-2 + Na+ = Mno_O3Na-
    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa
    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl
  log_k           1.4400000E+00
            Mno_O3-2 + Ca+2 = Mno_O3Ca
    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+
  log_k           2.3998068E+00
            Mno_O3-2 + Sr+2 = Mno_O3Sr
    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+
  log_k           2.6910548E+00
            Mno_O3-2 + Ba+2 = Mno_O3Ba
    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+
  log_k           3.9749801E+00
            Mno_O3-2 + Mg+2 = Mno_O3Mg
    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+
  log_k           1.8105998E+00
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02
 log_k           2.34
SELECTED_OUTPUT
    file                 July6_SC3.xls
    alkalinity           true
    totals               Fe  Mn  Ca  As  Ba  Mn  O(0)



                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.000467
    Calcite   0 0.1
    Goethite  0 0.0106
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 0 0
    Witherite 0 2.1e-005
SOLUTION_SPREAD
    units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)
   Mn  Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20
 9e-3  River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    no_edl
    equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    iterations            500
    convergence_tolerance 1e-008
    tolerance             1e-015
    step_size             100
    pe_step_size          10
END

-------------------------------------------
Beginning of initial solution calculations.
-------------------------------------------

Initial solution 1.  River Water 

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

Alkalinity       4.995e-004  4.995e-004
As               5.339e-009  5.339e-009
Ba               4.005e-008  4.005e-008
Ca               1.497e-004  1.497e-004
Cl               9.873e-005  9.873e-005
Fe               5.372e-007  5.372e-007
K                1.893e-005  1.893e-005
Mg               8.227e-005  8.227e-005
Mn               1.638e-007  1.638e-007
Na               2.175e-004  2.175e-004
S(6)             2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.200    
                                       pe  =   4.000    
                        Activity of water  =   1.000



                           Ionic strength  =  1.268e-003
                       Mass of water (kg)  =  1.000e+000
                    Total carbon (mol/kg)  =  5.665e-004
                       Total CO2 (mol/kg)  =  5.665e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.131e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -18.59
                               Iterations  =   9
                                  Total H  = 1.110129e+002
                                  Total O  = 5.550868e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.651e-007  1.587e-007    -6.782    -6.800    -0.017
   H+                    6.553e-008  6.310e-008    -7.184    -7.200    -0.016
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.604e-017
   H3AsO3                2.574e-017  2.575e-017   -16.589   -16.589     0.000
   H2AsO3-               3.006e-019  2.889e-019   -18.522   -18.539    -0.017
   H4AsO3+               8.376e-025  8.049e-025   -24.077   -24.094    -0.017
   HAsO3-2               1.072e-026  9.135e-027   -25.970   -26.039    -0.069
   AsO3-3                4.136e-035  2.889e-035   -34.383   -34.539    -0.156
As(5)           5.339e-009
   HAsO4-2               2.951e-009  2.516e-009    -8.530    -8.599    -0.069
   H2AsO4-               2.388e-009  2.295e-009    -8.622    -8.639    -0.017
   AsO4-3                1.278e-013  8.927e-014   -12.893   -13.049    -0.156
   H3AsO4                2.888e-014  2.889e-014   -13.539   -13.539     0.000
Ba              4.005e-008
   Ba+2                  3.717e-008  3.169e-008    -7.430    -7.499    -0.069
   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
   BaOH+                 1.771e-014  1.702e-014   -13.752   -13.769    -0.017
C(4)            5.665e-004
   HCO3-                 4.969e-004  4.778e-004    -3.304    -3.321    -0.017
   CO2                   6.776e-005  6.778e-005    -4.169    -4.169     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CO3-2                 4.155e-007  3.551e-007    -6.381    -6.450    -0.068
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
Ca              1.497e-004
   Ca+2                  1.446e-004  1.236e-004    -3.840    -3.908    -0.068
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   CaOH+                 3.382e-010  3.250e-010    -9.471    -9.488    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
Cl              9.873e-005
   Cl-                   9.873e-005  9.485e-005    -4.006    -4.023    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017



   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
Fe(2)           2.377e-007
   Fe+2                  2.201e-007  1.876e-007    -6.657    -6.727    -0.069
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   FeOH+                 9.785e-010  9.403e-010    -9.009    -9.027    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   Fe(OH)2               1.268e-013  1.268e-013   -12.897   -12.897     0.000
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   Fe(OH)3-              7.773e-017  7.469e-017   -16.109   -16.127    -0.017
Fe(3)           2.995e-007
   Fe(OH)3               1.964e-007  1.964e-007    -6.707    -6.707     0.000
   Fe(OH)2+              1.001e-007  9.622e-008    -6.999    -7.017    -0.017
   Fe(OH)4-              2.955e-009  2.839e-009    -8.529    -8.547    -0.017
   FeOH+2                2.150e-011  1.833e-011   -10.667   -10.737    -0.069
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe+3                  2.565e-016  1.792e-016   -15.591   -15.747    -0.156
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   Fe2(OH)2+4            1.712e-020  9.047e-021   -19.766   -20.043    -0.277
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069
   Fe3(OH)4+5            4.929e-025  1.819e-025   -24.307   -24.740    -0.433
   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
H(0)            5.635e-026
   H2                    2.818e-026  2.818e-026   -25.550   -25.550     0.000
K               1.893e-005
   K+                    1.890e-005  1.816e-005    -4.723    -4.741    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
Mg              8.227e-005
   Mg+2                  7.913e-005  6.767e-005    -4.102    -4.170    -0.068
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   MgOH+                 4.052e-009  3.894e-009    -8.392    -8.410    -0.017
Mn(2)           1.638e-007
   Mn+2                  1.505e-007  1.283e-007    -6.822    -6.892    -0.069
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   MnOH+                 5.440e-011  5.227e-011   -10.264   -10.282    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   Mn(OH)3-              8.425e-021  8.096e-021   -20.074   -20.092    -0.017
Mn(3)           5.677e-029
   Mn+3                  5.677e-029  3.965e-029   -28.246   -28.402    -0.156
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -51.662   -51.732    -0.069
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -57.098   -57.116    -0.017
Na              2.175e-004
   Na+                   2.173e-004  2.088e-004    -3.663    -3.680    -0.017
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -41.280   -41.280     0.000
S(6)            2.082e-004
   SO4-2                 2.010e-004  1.717e-004    -3.697    -3.765    -0.069
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000



   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   HSO4-                 1.096e-009  1.053e-009    -8.960    -8.978    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.31   -7.67   -4.36  CaSO4
Aragonite        -2.02  -10.36   -8.34  CaCO3
Arsenolite      -31.80  -33.18   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -35.31  -27.08    8.23  As2O5
As_native       -37.66  -50.19  -12.53  As
Ba3(AsO4)2        1.51  -48.60  -50.11  Ba3(AsO4)2
Barite           -1.29  -11.26   -9.97  BaSO4
Birnessite      -13.69   29.91   43.60  MnO2
Bixbyite        -12.99  -13.60   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -18.92  -37.82  -18.91  Ca3(AsO4)2:4H2O
Calcite          -1.88  -10.36   -8.48  CaCO3
Claudetite      -31.84  -33.18   -1.34  As2O3
CO2(g)           -2.70   -4.17   -1.47  CO2
Dolomite         -3.89  -20.98  -17.09  CaMg(CO3)2
Dolomite(d)      -4.44  -20.98  -16.54  CaMg(CO3)2
Epsomite         -5.79   -7.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3     5.53    2.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)        0.96    5.85    4.89  Fe(OH)3
Fe3(OH)8         -0.84   19.38   20.22  Fe3(OH)8
Goethite          6.85    5.85   -1.00  FeOOH
Gypsum           -3.09   -7.67   -4.58  CaSO4:2H2O
H2(g)           -22.40  -25.55   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -16.11   44.92   61.03  Mn3O4
Hematite         15.71   11.71   -4.01  Fe2O3
Huntite         -12.25  -42.22  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.48  -32.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)     -6.94  -16.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K       -7.10  -16.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na      -9.97  -15.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -13.38  -18.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Maghemite         5.32   11.71    6.39  Fe2O3
Magnesite        -2.59  -10.62   -8.03  MgCO3
Magnetite        15.64   19.38    3.74  Fe3O4
Manganite        -6.63   18.71   25.34  MnOOH
Melanterite      -8.28  -10.49   -2.21  FeSO4:7H2O
Mirabilite      -10.01  -11.13   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -62.39  -68.10   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -18.07  -46.77  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.65  -14.94    2.71  MnCl2:4H2O
MnSO4           -13.33  -10.66    2.67  MnSO4
Nahcolite        -6.45   -7.00   -0.55  NaHCO3
Natron          -12.50  -13.81   -1.31  Na2CO3:10H2O
Nesquehonite     -5.00  -10.62   -5.62  MgCO3:3H2O
Nsutite         -12.66   29.91   42.56  MnO2
O2(g)           -38.39  -41.28   -2.89  O2
Portlandite     -12.31   10.49   22.80  Ca(OH)2
Pyrochroite      -7.69    7.51   15.20  Mn(OH)2
Pyrolusite      -11.47   29.91   41.38  MnO2
Rhodochrosite    -2.21  -13.34  -11.13  MnCO3
Rhodochrosite(d)  -2.95  -13.34  -10.39  MnCO3
Scorodite        -8.55  -28.80  -20.25  FeAsO4:2H2O



Siderite         -2.29  -13.18  -10.89  FeCO3
Siderite(d)(3)   -2.73  -13.18  -10.45  FeCO3
Thenardite      -10.95  -11.13   -0.18  Na2SO4
Thermonatrite   -13.94  -13.81    0.13  Na2CO3:H2O
Trona           -20.02  -20.81   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -5.39  -13.95   -8.56  BaCO3

------------------------------------------------------
Beginning of initial surface-composition calculations.
------------------------------------------------------

Surface 1.

Hfo           
 1.232e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      4.093e-006       0.772  4.093e-006      -5.388
Hfo_sOH2+        4.366e-007       0.082  4.366e-007      -6.360
Hfo_sOH          3.549e-007       0.067  3.549e-007      -6.450
Hfo_sOMn+        2.873e-007       0.054  2.873e-007      -6.542
Hfo_sOFe+        1.184e-007       0.022  1.184e-007      -6.927
Hfo_sO-          6.609e-009       0.001  6.609e-009      -8.180
Hfo_sOHBa+2      3.243e-009       0.001  3.243e-009      -8.489

Hfo           
 1.232e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.140e-004       0.538  1.140e-004      -3.943
Hfo_wOH          9.267e-005       0.437  9.267e-005      -4.033
Hfo_wOMg+        2.497e-006       0.012  2.497e-006      -5.603
Hfo_wO-          1.726e-006       0.008  1.726e-006      -5.763
Hfo_wOHAsO4-3    3.145e-007       0.001  3.145e-007      -6.502
Hfo_wOFe+        2.885e-007       0.001  2.885e-007      -6.540
Hfo_wOCa+        2.564e-007       0.001  2.564e-007      -6.591
Hfo_wOHSO4-2     9.809e-008       0.000  9.809e-008      -7.008
Hfo_wSO4-        6.048e-008       0.000  6.048e-008      -7.218
Hfo_wOMn+        5.960e-008       0.000  5.960e-008      -7.225
Hfo_wOFeOH       1.231e-008       0.000  1.231e-008      -7.910
Hfo_wHAsO4-      1.066e-008       0.000  1.066e-008      -7.972
Hfo_wH2AsO4      4.243e-010       0.000  4.243e-010      -9.372
Hfo_wOBa+        2.936e-012       0.000  2.936e-012     -11.532
Hfo_wH2AsO3      6.133e-016       0.000  6.133e-016     -15.212

Mno           
-1.069e-005  Surface charge, eq

Mno_          
 6.678e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         5.237e-006       0.784  5.237e-006      -5.281
Mno_O3Mn         6.353e-007       0.095  6.353e-007      -6.197
Mno_O3Ca         4.668e-007       0.070  4.668e-007      -6.331
Mno_O3Na-        1.159e-007       0.017  1.159e-007      -6.936
Mno_O3H-         1.138e-007       0.017  1.138e-007      -6.944
Mno_O3Mg         9.721e-008       0.015  9.721e-008      -7.012
Mno_O3HMn+       5.505e-009       0.001  5.505e-009      -8.259
Mno_O3HCa+       3.530e-009       0.001  3.530e-009      -8.452
Mno_O3Ba         2.516e-009       0.000  2.516e-009      -8.599



Mno_O3HMg+       4.978e-010       0.000  4.978e-010      -9.303
Mno_O3HNa        2.349e-010       0.000  2.349e-010      -9.629
Mno_O3HBa+       3.403e-011       0.000  3.403e-011     -10.468
Mno_O3H2         1.856e-012       0.000  1.856e-012     -11.731
Mno_O3H3+        8.101e-018       0.000  8.101e-018     -17.091
Mno_O3H3Cl       2.116e-020       0.000  2.116e-020     -19.674

-----------------------------------------
Beginning of batch-reaction calculations.
-----------------------------------------

Reaction step 1.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite          -4.85   38.75   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.987e-002 -1.331e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002  9.565e-007
Manganite            0.00   25.34   25.34   0.000e+000  1.333e-004  1.333e-004
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.878e-004  2.878e-004
Siderite(d)(3)     -13.26  -23.71  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.05   -9.61   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 4.486e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.074e-006       0.957  5.074e-006      -5.295
Hfo_sOHCa+2      1.723e-007       0.033  1.723e-007      -6.764
Hfo_sOHBa+2      3.958e-008       0.007  3.958e-008      -7.402
Hfo_sOH          8.441e-009       0.002  8.441e-009      -8.074
Hfo_sO-          5.567e-009       0.001  5.567e-009      -8.254
Hfo_sOH2+        2.932e-010       0.000  2.932e-010      -9.533
Hfo_sOFe+        6.845e-020       0.000  6.845e-020     -19.165

Hfo           
 4.486e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.378e-005       0.348  7.378e-005      -4.132
Hfo_wO-          4.866e-005       0.229  4.866e-005      -4.313
Hfo_wOMg+        3.854e-005       0.182  3.854e-005      -4.414
Hfo_wOMn+        3.523e-005       0.166  3.523e-005      -4.453
Hfo_wOCa+        1.280e-005       0.060  1.280e-005      -4.893
Hfo_wOH2+        2.563e-006       0.012  2.563e-006      -5.591
Hfo_wOHAsO4-3    3.308e-007       0.002  3.308e-007      -6.480
Hfo_wOHSO4-2     7.567e-008       0.000  7.567e-008      -7.121
Hfo_wOBa+        4.249e-008       0.000  4.249e-008      -7.372
Hfo_wSO4-        1.317e-009       0.000  1.317e-009      -8.880
Hfo_wHAsO4-      8.936e-012       0.000  8.936e-012     -11.049
Hfo_wH2AsO4      1.004e-014       0.000  1.004e-014     -13.998
Hfo_wOFeOH       8.436e-018       0.000  8.436e-018     -17.074
Hfo_wOFe+        5.584e-018       0.000  5.584e-018     -17.253
Hfo_wH2AsO3      5.474e-025       0.000  5.474e-025     -24.262

Mno           
-1.054e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.326e-025       0.000  1.326e-025     -24.878
Mno_O3-2         5.213e-026       0.000  5.213e-026     -25.283
Mno_O3Ba         1.286e-026       0.000  1.286e-026     -25.891
Mno_O3Ca         8.227e-027       0.000  8.227e-027     -26.085
Mno_O3Na-        1.150e-027       0.000  1.150e-027     -26.939
Mno_O3Mg         5.298e-028       0.000  5.298e-028     -27.276
Mno_O3HMn+       3.244e-029       0.000  3.244e-029     -28.489
Mno_O3H-         3.198e-029       0.000  3.198e-029     -28.495
Mno_O3HBa+       4.908e-030       0.000  4.908e-030     -29.309
Mno_O3HCa+       1.756e-030       0.000  1.756e-030     -29.755
Mno_O3HMg+       7.659e-032       0.000  7.659e-032     -31.116
Mno_O3HNa        6.579e-032       0.000  6.579e-032     -31.182
Mno_O3H2         1.473e-035       0.000  1.473e-035     -34.832
Mno_O3H3+        1.815e-042       0.000  1.815e-042     -41.741
Mno_O3H3Cl       4.722e-045       0.000  4.722e-045     -44.326

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.146e-010  1.146e-010
Ba               2.096e-005  2.096e-005
C                6.327e-004  6.327e-004
Ca               2.746e-004  2.746e-004
Cl               9.873e-005  9.873e-005
Fe               4.266e-014  4.266e-014
K                1.893e-005  1.893e-005
Mg               4.632e-005  4.632e-005
Mn               6.708e-006  6.708e-006
Na               2.176e-004  2.176e-004
S                2.083e-004  2.083e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.749      Charge balance
                                       pe  =   4.663      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.557e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.640e-004
                       Total CO2 (mol/kg)  =  6.327e-004



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.455e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -12.10
                               Iterations  =  16
                                  Total H  = 1.110134e+002
                                  Total O  = 5.550915e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.872e-006  5.619e-006    -5.231    -5.250    -0.019
   H+                    1.857e-009  1.781e-009    -8.731    -8.749    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           4.084e-026
   H3AsO3                2.886e-026  2.887e-026   -25.540   -25.540     0.000
   H2AsO3-               1.199e-026  1.147e-026   -25.921   -25.940    -0.019
   HAsO3-2               1.532e-032  1.285e-032   -31.815   -31.891    -0.076
   H4AsO3+               2.662e-035  2.548e-035   -34.575   -34.594    -0.019
   AsO3-3                2.138e-039  1.439e-039   -38.670   -38.842    -0.172
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -188.472  -188.491    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -564.754  -564.773    -0.019
As(5)           1.146e-010
   HAsO4-2               1.119e-010  9.385e-011    -9.951   -10.028    -0.076
   H2AsO4-               2.525e-012  2.417e-012   -11.598   -11.617    -0.019
   AsO4-3                1.752e-013  1.179e-013   -12.756   -12.928    -0.172
   H3AsO4                8.587e-019  8.590e-019   -18.066   -18.066     0.000
Ba              2.096e-005
   Ba+2                  1.939e-005  1.626e-005    -4.712    -4.789    -0.076
   BaSO4                 1.355e-006  1.356e-006    -5.868    -5.868     0.000
   BaCO3                 1.272e-007  1.272e-007    -6.896    -6.895     0.000
   BaHCO3+               9.369e-008  8.966e-008    -7.028    -7.047    -0.019
   BaOH+                 3.232e-010  3.093e-010    -9.491    -9.510    -0.019
C(-4)           0.000e+000
   CH4                   0.000e+000  0.000e+000   -88.542   -88.542     0.000
C(4)            6.327e-004
   HCO3-                 6.007e-004  5.753e-004    -3.221    -3.240    -0.019
   CO3-2                 1.800e-005  1.514e-005    -4.745    -4.820    -0.075
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CO2                   2.303e-006  2.304e-006    -5.638    -5.637     0.000
   CaHCO3+               1.677e-006  1.605e-006    -5.775    -5.795    -0.019
   MgCO3                 5.352e-007  5.354e-007    -6.272    -6.271     0.000
   MgHCO3+               2.606e-007  2.494e-007    -6.584    -6.603    -0.019
   MnHCO3+               1.441e-007  1.379e-007    -6.841    -6.860    -0.019
   BaCO3                 1.272e-007  1.272e-007    -6.896    -6.895     0.000
   BaHCO3+               9.369e-008  8.966e-008    -7.028    -7.047    -0.019
   NaHCO3                6.726e-008  6.729e-008    -7.172    -7.172     0.000
   NaCO3-                6.129e-008  5.866e-008    -7.213    -7.232    -0.019
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeHCO3+               7.740e-021  7.407e-021   -20.111   -20.130    -0.019
Ca              2.746e-004
   Ca+2                  2.601e-004  2.187e-004    -3.585    -3.660    -0.075
   CaSO4                 7.257e-006  7.260e-006    -5.139    -5.139     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               1.677e-006  1.605e-006    -5.775    -5.795    -0.019
   CaOH+                 2.129e-008  2.038e-008    -7.672    -7.691    -0.019
   CaHSO4+               7.918e-014  7.577e-014   -13.101   -13.121    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.446e-005    -4.006    -4.025    -0.019
   MnCl+                 1.082e-009  1.035e-009    -8.966    -8.985    -0.019
   MnCl2                 4.267e-014  4.268e-014   -13.370   -13.370     0.000
   MnCl3-                1.160e-018  1.110e-018   -17.935   -17.955    -0.019
   FeCl+                 1.754e-023  1.679e-023   -22.756   -22.775    -0.019
   FeCl+2                1.923e-030  1.613e-030   -29.716   -29.792    -0.076
   FeCl2+                7.111e-034  6.805e-034   -33.148   -33.167    -0.019



   FeCl3                 6.425e-039  6.428e-039   -38.192   -38.192     0.000
Fe(2)           2.358e-019
   Fe+2                  1.535e-019  1.288e-019   -18.814   -18.890    -0.076
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeOH+                 2.388e-020  2.285e-020   -19.622   -19.641    -0.019
   FeHCO3+               7.740e-021  7.407e-021   -20.111   -20.130    -0.019
   FeSO4                 3.807e-021  3.809e-021   -20.419   -20.419     0.000
   Fe(OH)2               1.092e-022  1.092e-022   -21.962   -21.962     0.000
   FeCl+                 1.754e-023  1.679e-023   -22.756   -22.775    -0.019
   Fe(OH)3-              2.380e-024  2.277e-024   -23.624   -23.643    -0.019
   FeHSO4+               4.660e-029  4.460e-029   -28.332   -28.351    -0.019
   Fe(HS)2               0.000e+000  0.000e+000  -182.181  -182.181     0.000
   Fe(HS)3-              0.000e+000  0.000e+000  -266.245  -266.264    -0.019
Fe(3)           4.266e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.473e-014  1.410e-014   -13.832   -13.851    -0.019
   Fe(OH)2+              3.980e-016  3.809e-016   -15.400   -15.419    -0.019
   FeOH+2                2.443e-021  2.049e-021   -20.612   -20.688    -0.076
   FeSO4+                1.078e-027  1.031e-027   -26.968   -26.987    -0.019
   Fe+3                  8.399e-028  5.654e-028   -27.076   -27.248    -0.172
   Fe(SO4)2-             3.922e-030  3.753e-030   -29.407   -29.426    -0.019
   FeCl+2                1.923e-030  1.613e-030   -29.716   -29.792    -0.076
   FeCl2+                7.111e-034  6.805e-034   -33.148   -33.167    -0.019
   FeHSO4+2              5.866e-036  4.919e-036   -35.232   -35.308    -0.076
   FeCl3                 6.425e-039  6.428e-039   -38.192   -38.192     0.000
   Fe2(OH)2+4            2.284e-040  1.130e-040   -39.641   -39.947    -0.306
   Fe3(OH)4+5            0.000e+000  0.000e+000   -52.569   -53.046    -0.477
H(0)            2.124e-030
   H2                    1.062e-030  1.063e-030   -29.974   -29.974     0.000
K               1.893e-005
   K+                    1.890e-005  1.809e-005    -4.723    -4.743    -0.019
   KSO4-                 2.209e-008  2.114e-008    -7.656    -7.675    -0.019
Mg              4.632e-005
   Mg+2                  4.400e-005  3.705e-005    -4.357    -4.431    -0.075
   MgSO4                 1.444e-006  1.445e-006    -5.840    -5.840     0.000
   MgCO3                 5.352e-007  5.354e-007    -6.272    -6.271     0.000
   MgHCO3+               2.606e-007  2.494e-007    -6.584    -6.603    -0.019
   MgOH+                 7.890e-008  7.550e-008    -7.103    -7.122    -0.019
Mn(2)           6.708e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  3.207e-006  2.690e-006    -5.494    -5.570    -0.076
   MnHCO3+               1.441e-007  1.379e-007    -6.841    -6.860    -0.019
   MnSO4                 7.954e-008  7.957e-008    -7.099    -7.099     0.000
   MnOH+                 4.056e-008  3.881e-008    -7.392    -7.411    -0.019
   MnCl+                 1.082e-009  1.035e-009    -8.966    -8.985    -0.019
   MnCl2                 4.267e-014  4.268e-014   -13.370   -13.370     0.000
   Mn(OH)3-              7.879e-015  7.540e-015   -14.104   -14.123    -0.019
   MnCl3-                1.160e-018  1.110e-018   -17.935   -17.955    -0.019
Mn(3)           5.679e-027
   Mn+3                  5.679e-027  3.823e-027   -26.246   -26.418    -0.172
Mn(6)           5.131e-036
   MnO4-2                5.131e-036  4.304e-036   -35.290   -35.366    -0.076
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -40.068   -40.088    -0.019
Na              2.176e-004
   Na+                   2.173e-004  2.080e-004    -3.663    -3.682    -0.019
   NaSO4-                1.812e-007  1.734e-007    -6.742    -6.761    -0.019
   NaHCO3                6.726e-008  6.729e-008    -7.172    -7.172     0.000
   NaCO3-                6.129e-008  5.866e-008    -7.213    -7.232    -0.019
O(0)            7.381e-033
   O2                    3.690e-033  3.692e-033   -32.433   -32.433     0.000
S(-2)           0.000e+000
   HS-                   0.000e+000  0.000e+000   -86.101   -86.120    -0.019
   S5-2                  0.000e+000  0.000e+000   -86.897   -86.966    -0.070
   S4-2                  0.000e+000  0.000e+000   -87.129   -87.200    -0.071
   S6-2                  0.000e+000  0.000e+000   -87.184   -87.252    -0.068
   H2S                   0.000e+000  0.000e+000   -87.928   -87.928     0.000



   S-2                   0.000e+000  0.000e+000   -90.213   -90.289    -0.076
   S3-2                  0.000e+000  0.000e+000   -90.580   -90.653    -0.073
   S2-2                  0.000e+000  0.000e+000   -91.825   -91.899    -0.074
   Fe(HS)2               0.000e+000  0.000e+000  -182.181  -182.181     0.000
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -188.472  -188.491    -0.019
   Fe(HS)3-              0.000e+000  0.000e+000  -266.245  -266.264    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -564.754  -564.773    -0.019
S(6)            2.083e-004
   SO4-2                 1.980e-004  1.663e-004    -3.703    -3.779    -0.076
   CaSO4                 7.257e-006  7.260e-006    -5.139    -5.139     0.000
   MgSO4                 1.444e-006  1.445e-006    -5.840    -5.840     0.000
   BaSO4                 1.355e-006  1.356e-006    -5.868    -5.868     0.000
   NaSO4-                1.812e-007  1.734e-007    -6.742    -6.761    -0.019
   MnSO4                 7.954e-008  7.957e-008    -7.099    -7.099     0.000
   KSO4-                 2.209e-008  2.114e-008    -7.656    -7.675    -0.019
   HSO4-                 3.011e-011  2.881e-011   -10.521   -10.540    -0.019
   CaHSO4+               7.918e-014  7.577e-014   -13.101   -13.121    -0.019
   FeSO4                 3.807e-021  3.809e-021   -20.419   -20.419     0.000
   FeSO4+                1.078e-027  1.031e-027   -26.968   -26.987    -0.019
   FeHSO4+               4.660e-029  4.460e-029   -28.332   -28.351    -0.019
   Fe(SO4)2-             3.922e-030  3.753e-030   -29.407   -29.426    -0.019
   FeHSO4+2              5.866e-036  4.919e-036   -35.232   -35.308    -0.076

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.08   -7.44   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -49.70  -51.08   -1.38  As2O3
Artinite         -5.78    3.82    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -44.36  -36.13    8.23  As2O5
As2S3(am)      -290.79 -335.69  -44.90  As2S3
As_native       -53.24  -65.78  -12.53  As
Ba3(AsO4)2        9.89  -40.22  -50.11  Ba3(AsO4)2
Barite            1.40   -8.57   -9.97  BaSO4
Birnessite       -4.85   38.75   43.60  MnO2
Bixbyite          0.27   -0.34   -0.61  Mn2O3
Brucite          -3.77   13.07   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -17.93  -36.84  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)          -85.68  -88.54   -2.86  CH4
Claudetite      -49.74  -51.08   -1.34  As2O3
CO2(g)           -4.17   -5.64   -1.47  CO2
Dolomite         -0.64  -17.73  -17.09  CaMg(CO3)2
Dolomite(d)      -1.19  -17.73  -16.54  CaMg(CO3)2
Epsomite         -6.07   -8.21   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.79   -4.83   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -23.61   -3.39   20.22  Fe3(OH)8
FeS(ppt)        -92.35  -96.26   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite       -337.83 -382.87  -45.03  Fe3S4
Gypsum           -2.86   -7.44   -4.58  CaSO4:2H2O
H2(g)           -26.82  -29.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)          -86.93  -87.93   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite       1.58   62.61   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.26  -36.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.17  -23.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -32.49  -42.32   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -32.34  -41.55   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.21  -40.49   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.16  -45.55   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite     -91.61  -96.26   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.22   -9.25   -8.03  MgCO3
Magnetite        -7.13   -3.39    3.74  Fe3O4
Manganite         0.00   25.34   25.34  MnOOH
Melanterite     -20.46  -22.67   -2.21  FeSO4:7H2O
Mirabilite      -10.03  -11.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -58.46  -64.17   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -13.86  -42.57  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.33  -13.62    2.71  MnCl2:4H2O
MnS(Green)      -86.74  -82.94    3.80  MnS
MnSO4           -12.02   -9.35    2.67  MnSO4
Nahcolite        -6.37   -6.92   -0.55  NaHCO3
Natron          -10.87  -12.18   -1.31  Na2CO3:10H2O
Nesquehonite     -3.63   -9.25   -5.62  MgCO3:3H2O
Nsutite          -3.81   38.75   42.56  MnO2
O2(g)           -29.54  -32.43   -2.89  O2
Orpiment       -289.39 -335.69  -46.30  As2S3
Portlandite      -8.96   13.84   22.80  Ca(OH)2
Pyrite         -145.83 -164.31  -18.48  FeS2
Pyrochroite      -3.27   11.93   15.20  Mn(OH)2
Pyrolusite       -2.63   38.75   41.38  MnO2
Realgar        -113.88 -133.82  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -19.93  -40.18  -20.25  FeAsO4:2H2O
Siderite        -12.82  -23.71  -10.89  FeCO3
Siderite(d)(3)  -13.26  -23.71  -10.45  FeCO3
Sulfur          -65.94  -80.96  -15.03  S
Thenardite      -10.96  -11.14   -0.18  Na2SO4
Thermonatrite   -12.31  -12.18    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.05   -9.61   -8.56  BaCO3

Reaction step 2.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.26   18.34   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.992e-002 -7.894e-005
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002  7.370e-007
Manganite          -10.17   15.17   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.245e-004  4.245e-004
Siderite(d)(3)      -3.09  -13.54  -10.45   0.000e+000           0  0.000e+000
Witherite           -0.94   -9.51   -8.56   2.100e-005           0 -2.100e-005



------------------------------Surface composition------------------------------

Hfo           
 3.869e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.098e-006       0.962  5.098e-006      -5.293
Hfo_sOHCa+2      1.442e-007       0.027  1.442e-007      -6.841
Hfo_sOHBa+2      4.192e-008       0.008  4.192e-008      -7.378
Hfo_sOH          8.589e-009       0.002  8.589e-009      -8.066
Hfo_sO-          6.800e-009       0.001  6.800e-009      -8.167
Hfo_sOFe+        1.015e-009       0.000  1.015e-009      -8.993
Hfo_sOH2+        2.485e-010       0.000  2.485e-010      -9.605

Hfo           
 3.869e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          6.900e-005       0.325  6.900e-005      -4.161
Hfo_wO-          5.462e-005       0.258  5.462e-005      -4.263
Hfo_wOMg+        4.147e-005       0.196  4.147e-005      -4.382
Hfo_wOMn+        3.253e-005       0.153  3.253e-005      -4.488
Hfo_wOCa+        1.181e-005       0.056  1.181e-005      -4.928
Hfo_wOH2+        1.996e-006       0.009  1.996e-006      -5.700
Hfo_wH2AsO3      2.813e-007       0.001  2.813e-007      -6.551
Hfo_wOFeOH       1.380e-007       0.001  1.380e-007      -6.860
Hfo_wOFe+        7.611e-008       0.000  7.611e-008      -7.119
Hfo_wOBa+        4.964e-008       0.000  4.964e-008      -7.304
Hfo_wOHSO4-2     3.899e-008       0.000  3.899e-008      -7.409
Hfo_wOHAsO4-3    9.605e-010       0.000  9.605e-010      -9.017
Hfo_wSO4-        5.654e-010       0.000  5.654e-010      -9.248
Hfo_wHAsO4-      1.801e-014       0.000  1.801e-014     -13.745
Hfo_wH2AsO4      1.686e-017       0.000  1.686e-017     -16.773

Mno           
-1.031e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.067e-025       0.000  1.067e-025     -24.972
Mno_O3-2         5.101e-026       0.000  5.101e-026     -25.292
Mno_O3Ba         1.309e-026       0.000  1.309e-026     -25.883
Mno_O3Ca         6.620e-027       0.000  6.620e-027     -26.179
Mno_O3Na-        1.129e-027       0.000  1.129e-027     -26.947
Mno_O3Mg         4.969e-028       0.000  4.969e-028     -27.304
Mno_O3H-         2.606e-029       0.000  2.606e-029     -28.584
Mno_O3HMn+       2.175e-029       0.000  2.175e-029     -28.663
Mno_O3HBa+       4.164e-030       0.000  4.163e-030     -29.381
Mno_O3HCa+       1.177e-030       0.000  1.177e-030     -29.929
Mno_O3HMg+       5.984e-032       0.000  5.984e-032     -31.223
Mno_O3HNa        5.381e-032       0.000  5.381e-032     -31.269
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.027e-042       0.000  1.027e-042     -41.989
Mno_O3H3Cl       2.680e-045       0.000  2.680e-045     -44.572

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               4.871e-008  4.871e-008
Ba               2.095e-005  2.095e-005
C                6.419e-004  6.419e-004
Ca               2.215e-004  2.215e-004
Cl               9.873e-005  9.873e-005
Fe               4.304e-009  4.304e-009
K                1.893e-005  1.893e-005
Mg               4.339e-005  4.339e-005
Mn               6.035e-006  6.035e-006
Na               2.176e-004  2.176e-004
S                2.083e-004  2.083e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.829      Charge balance
                                       pe  =  -5.660      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.326e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.356e-004
                       Total CO2 (mol/kg)  =  6.417e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.393e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -13.17
                               Iterations  =  28
                                  Total H  = 1.110140e+002
                                  Total O  = 5.550904e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   7.026e-006  6.746e-006    -5.153    -5.171    -0.018
   H+                    1.542e-009  1.484e-009    -8.812    -8.829    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           4.871e-008
   AsS(OH)(HS)-          2.497e-008  2.397e-008    -7.603    -7.620    -0.018
   H3AsO3                1.585e-008  1.586e-008    -7.800    -7.800     0.000
   H2AsO3-               7.880e-009  7.566e-009    -8.103    -8.121    -0.018
   HAsO3-2               1.197e-014  1.017e-014   -13.922   -13.993    -0.071
   H4AsO3+               1.215e-017  1.166e-017   -16.916   -16.933    -0.018
   AsO3-3                1.973e-021  1.368e-021   -20.705   -20.864    -0.159
   As3S4(HS)2-           5.010e-023  4.810e-023   -22.300   -22.318    -0.018
As(5)           2.916e-013
   HAsO4-2               2.857e-013  2.427e-013   -12.544   -12.615    -0.071
   H2AsO4-               5.423e-015  5.207e-015   -14.266   -14.283    -0.018
   AsO4-3                5.284e-016  3.662e-016   -15.277   -15.436    -0.159
   H3AsO4                1.541e-021  1.542e-021   -20.812   -20.812     0.000
Ba              2.095e-005
   Ba+2                  1.992e-005  1.692e-005    -4.701    -4.772    -0.071
   BaSO4                 7.770e-007  7.772e-007    -6.110    -6.109     0.000
   BaCO3                 1.609e-007  1.610e-007    -6.793    -6.793     0.000
   BaHCO3+               9.845e-008  9.452e-008    -7.007    -7.024    -0.018
   BaOH+                 4.024e-010  3.864e-010    -9.395    -9.413    -0.018
C(-4)           2.128e-007
   CH4                   2.128e-007  2.129e-007    -6.672    -6.672     0.000
C(4)            6.417e-004
   HCO3-                 6.066e-004  5.827e-004    -3.217    -3.235    -0.017
   CO3-2                 2.162e-005  1.841e-005    -4.665    -4.735    -0.070
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CO2                   1.944e-006  1.944e-006    -5.711    -5.711     0.000
   CaHCO3+               1.393e-006  1.337e-006    -5.856    -5.874    -0.018
   MgCO3                 6.238e-007  6.240e-007    -6.205    -6.205     0.000
   MgHCO3+               2.522e-007  2.421e-007    -6.598    -6.616    -0.018



   BaCO3                 1.609e-007  1.610e-007    -6.793    -6.793     0.000
   MnHCO3+               1.197e-007  1.149e-007    -6.922    -6.940    -0.018
   BaHCO3+               9.845e-008  9.452e-008    -7.007    -7.024    -0.018
   NaCO3-                7.455e-008  7.157e-008    -7.128    -7.145    -0.018
   NaHCO3                6.838e-008  6.840e-008    -7.165    -7.165     0.000
   FeCO3                 6.903e-010  6.905e-010    -9.161    -9.161     0.000
   FeHCO3+               9.488e-011  9.109e-011   -10.023   -10.041    -0.018
Ca              2.215e-004
   Ca+2                  2.113e-004  1.799e-004    -3.675    -3.745    -0.070
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 3.288e-006  3.289e-006    -5.483    -5.483     0.000
   CaHCO3+               1.393e-006  1.337e-006    -5.856    -5.874    -0.018
   CaOH+                 2.095e-008  2.012e-008    -7.679    -7.696    -0.018
   CaHSO4+               2.979e-014  2.860e-014   -13.526   -13.544    -0.018
Cl              9.873e-005
   Cl-                   9.873e-005  9.477e-005    -4.006    -4.023    -0.018
   MnCl+                 8.896e-010  8.541e-010    -9.051    -9.068    -0.018
   FeCl+                 2.130e-013  2.045e-013   -12.672   -12.689    -0.018
   MnCl2                 3.532e-014  3.533e-014   -13.452   -13.452     0.000
   MnCl3-                9.605e-019  9.222e-019   -18.018   -18.035    -0.018
   FeCl+2                1.101e-030  9.354e-031   -29.958   -30.029    -0.071
   FeCl2+                4.124e-034  3.960e-034   -33.385   -33.402    -0.018
   FeCl3                 3.751e-039  3.752e-039   -38.426   -38.426     0.000
Fe(2)           4.304e-009
   Fe+2                  1.840e-009  1.563e-009    -8.735    -8.806    -0.071
   Fe(HS)2               1.300e-009  1.300e-009    -8.886    -8.886     0.000
   FeCO3                 6.903e-010  6.905e-010    -9.161    -9.161     0.000
   FeOH+                 3.470e-010  3.331e-010    -9.460    -9.477    -0.018
   FeHCO3+               9.488e-011  9.109e-011   -10.023   -10.041    -0.018
   FeSO4                 2.547e-011  2.548e-011   -10.594   -10.594     0.000
   Fe(HS)3-              4.505e-012  4.326e-012   -11.346   -11.364    -0.018
   Fe(OH)2               1.910e-012  1.910e-012   -11.719   -11.719     0.000
   FeCl+                 2.130e-013  2.045e-013   -12.672   -12.689    -0.018
   Fe(OH)3-              4.982e-014  4.783e-014   -13.303   -13.320    -0.018
   FeHSO4+               2.589e-019  2.485e-019   -18.587   -18.605    -0.018
Fe(3)           4.549e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.763e-014  1.693e-014   -13.754   -13.771    -0.018
   Fe(OH)2+              3.305e-016  3.173e-016   -15.481   -15.499    -0.018
   FeOH+2                1.674e-021  1.422e-021   -20.776   -20.847    -0.071
   Fe+3                  4.716e-028  3.269e-028   -27.326   -27.486    -0.159
   FeSO4+                3.421e-028  3.284e-028   -27.466   -27.484    -0.018
   FeCl+2                1.101e-030  9.354e-031   -29.958   -30.029    -0.071
   Fe(SO4)2-             6.859e-031  6.585e-031   -30.164   -30.181    -0.018
   FeCl2+                4.124e-034  3.960e-034   -33.385   -33.402    -0.018
   FeHSO4+2              1.536e-036  1.305e-036   -35.814   -35.884    -0.071
   FeCl3                 3.751e-039  3.752e-039   -38.426   -38.426     0.000
   Fe2(OH)2+4            1.044e-040  0.000e+000   -39.981   -40.264    -0.283
   Fe3(OH)4+5            0.000e+000  0.000e+000   -53.000   -53.443    -0.442
H(0)            6.504e-010
   H2                    3.252e-010  3.253e-010    -9.488    -9.488     0.000
K               1.893e-005
   K+                    1.891e-005  1.815e-005    -4.723    -4.741    -0.018
   KSO4-                 1.218e-008  1.169e-008    -7.914    -7.932    -0.018
Mg              4.339e-005
   Mg+2                  4.166e-005  3.551e-005    -4.380    -4.450    -0.069
   MgSO4                 7.627e-007  7.629e-007    -6.118    -6.118     0.000
   MgCO3                 6.238e-007  6.240e-007    -6.205    -6.205     0.000
   MgHCO3+               2.522e-007  2.421e-007    -6.598    -6.616    -0.018
   MgOH+                 9.049e-008  8.688e-008    -7.043    -7.061    -0.018
Mn(2)           6.035e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  2.604e-006  2.212e-006    -5.584    -5.655    -0.071
   MnHCO3+               1.197e-007  1.149e-007    -6.922    -6.940    -0.018
   MnOH+                 3.991e-008  3.832e-008    -7.399    -7.417    -0.018
   MnSO4                 3.604e-008  3.605e-008    -7.443    -7.443     0.000
   MnCl+                 8.896e-010  8.541e-010    -9.051    -9.068    -0.018



   MnCl2                 3.532e-014  3.533e-014   -13.452   -13.452     0.000
   Mn(OH)3-              1.117e-014  1.073e-014   -13.952   -13.970    -0.018
   MnCl3-                9.605e-019  9.222e-019   -18.018   -18.035    -0.018
Mn(3)           2.160e-037
   Mn+3                  2.160e-037  1.497e-037   -36.666   -36.825    -0.159
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -76.035   -76.106    -0.071
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -91.132   -91.149    -0.018
Na              2.176e-004
   Na+                   2.174e-004  2.087e-004    -3.663    -3.680    -0.018
   NaSO4-                9.986e-008  9.588e-008    -7.001    -7.018    -0.018
   NaCO3-                7.455e-008  7.157e-008    -7.128    -7.145    -0.018
   NaHCO3                6.838e-008  6.840e-008    -7.165    -7.165     0.000
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.405   -73.405     0.000
S(-2)           9.567e-005
   HS-                   3.182e-005  3.055e-005    -4.497    -4.515    -0.018
   S5-2                  6.073e-006  5.231e-006    -5.217    -5.281    -0.065
   S4-2                  3.555e-006  3.052e-006    -5.449    -5.515    -0.066
   S6-2                  3.134e-006  2.707e-006    -5.504    -5.567    -0.064
   H2S                   3.963e-007  3.964e-007    -6.402    -6.402     0.000
   AsS(OH)(HS)-          2.497e-008  2.397e-008    -7.603    -7.620    -0.018
   S-2                   2.926e-009  2.486e-009    -8.534    -8.604    -0.071
   Fe(HS)2               1.300e-009  1.300e-009    -8.886    -8.886     0.000
   S3-2                  1.257e-009  1.075e-009    -8.901    -8.968    -0.068
   S2-2                  7.152e-011  6.103e-011   -10.146   -10.214    -0.069
   Fe(HS)3-              4.505e-012  4.326e-012   -11.346   -11.364    -0.018
   As3S4(HS)2-           5.010e-023  4.810e-023   -22.300   -22.318    -0.018
S(6)            1.127e-004
   SO4-2                 1.077e-004  9.164e-005    -3.968    -4.038    -0.070
   CaSO4                 3.288e-006  3.289e-006    -5.483    -5.483     0.000
   BaSO4                 7.770e-007  7.772e-007    -6.110    -6.109     0.000
   MgSO4                 7.627e-007  7.629e-007    -6.118    -6.118     0.000
   NaSO4-                9.986e-008  9.588e-008    -7.001    -7.018    -0.018
   MnSO4                 3.604e-008  3.605e-008    -7.443    -7.443     0.000
   KSO4-                 1.218e-008  1.169e-008    -7.914    -7.932    -0.018
   FeSO4                 2.547e-011  2.548e-011   -10.594   -10.594     0.000
   HSO4-                 1.377e-011  1.322e-011   -10.861   -10.879    -0.018
   CaHSO4+               2.979e-014  2.860e-014   -13.526   -13.544    -0.018
   FeHSO4+               2.589e-019  2.485e-019   -18.587   -18.605    -0.018
   FeSO4+                3.421e-028  3.284e-028   -27.466   -27.484    -0.018
   Fe(SO4)2-             6.859e-031  6.585e-031   -30.164   -30.181    -0.018
   FeHSO4+2              1.536e-036  1.305e-036   -35.814   -35.884    -0.071

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.42   -7.78   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.22  -15.60   -1.38  As2O3
Artinite         -5.58    4.02    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -49.85  -41.62    8.23  As2O5
As2S3(am)       -10.73  -55.63  -44.90  As2S3
As_native        -4.77  -17.31  -12.53  As
Ba3(AsO4)2        4.92  -45.19  -50.11  Ba3(AsO4)2
Barite            1.16   -8.81   -9.97  BaSO4
Birnessite      -25.26   18.34   43.60  MnO2
Bixbyite        -20.07  -20.68   -0.61  Mn2O3
Brucite          -3.63   13.21   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -23.20  -42.11  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -3.81   -6.67   -2.86  CH4
Claudetite      -14.26  -15.60   -1.34  As2O3
CO2(g)           -4.24   -5.71   -1.47  CO2
Dolomite         -0.57  -17.66  -17.09  CaMg(CO3)2



Dolomite(d)      -1.12  -17.66  -16.54  CaMg(CO3)2
Epsomite         -6.35   -8.49   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.82   -4.86   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.37    6.85   20.22  Fe3(OH)8
FeS(ppt)         -0.58   -4.49   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite         -1.49  -46.52  -45.03  Fe3S4
Gypsum           -3.20   -7.78   -4.58  CaSO4:2H2O
H2(g)            -6.34   -9.49   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -5.40   -6.40   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -18.69   42.34   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.07  -36.03  -29.97  CaMg3(CO3)4
Hydromagnesite  -14.77  -23.53   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.26  -43.09   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.09  -42.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.96  -41.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.00  -46.39   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.16   -4.49   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.16   -9.18   -8.03  MgCO3
Magnetite         3.11    6.85    3.74  Fe3O4
Manganite       -10.17   15.17   25.34  MnOOH
Melanterite     -10.63  -12.84   -2.21  FeSO4:7H2O
Mirabilite      -10.28  -11.40   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -80.05  -85.76   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -19.13  -47.84  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.41  -13.70    2.71  MnCl2:4H2O
MnS(Green)       -5.14   -1.34    3.80  MnS
MnSO4           -12.36   -9.69    2.67  MnSO4
Nahcolite        -6.37   -6.91   -0.55  NaHCO3
Natron          -10.78  -12.10   -1.31  Na2CO3:10H2O
Nesquehonite     -3.56   -9.18   -5.62  MgCO3:3H2O
Nsutite         -24.22   18.34   42.56  MnO2
O2(g)           -70.51  -73.40   -2.89  O2
Orpiment         -9.33  -55.63  -46.30  As2S3
Portlandite      -8.89   13.91   22.80  Ca(OH)2
Pyrite            6.98  -11.50  -18.48  FeS2
Pyrochroite      -3.20   12.00   15.20  Mn(OH)2
Pyrolusite      -23.04   18.34   41.38  MnO2
Realgar          -4.37  -24.31  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -22.67  -42.92  -20.25  FeAsO4:2H2O
Siderite         -2.65  -13.54  -10.89  FeCO3
Siderite(d)(3)   -3.09  -13.54  -10.45  FeCO3
Sulfur           -4.90  -19.92  -15.03  S
Thenardite      -11.22  -11.40   -0.18  Na2SO4
Thermonatrite   -12.22  -12.10    0.13  Na2CO3:H2O
Trona           -18.22  -19.01   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -0.94   -9.51   -8.56  BaCO3

Reaction step 3.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

WARNING: Maximum iterations exceeded, 1000

WARNING: Numerical method failed with this set of convergence parameters.



WARNING: Trying diagonal scaling ...

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.91   17.69   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.989e-002 -1.135e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002  4.402e-007
Manganite          -10.66   14.68   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.267e-004  4.267e-004
Siderite(d)(3)      -2.60  -13.05  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.00   -9.56   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 4.450e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.994e-006       0.942  4.994e-006      -5.302
Hfo_sOHCa+2      2.272e-007       0.043  2.272e-007      -6.644
Hfo_sOHBa+2      5.797e-008       0.011  5.797e-008      -7.237
Hfo_sOH          1.152e-008       0.002  1.152e-008      -7.938
Hfo_sO-          5.673e-009       0.001  5.673e-009      -8.246
Hfo_sOFe+        3.115e-009       0.001  3.115e-009      -8.507
Hfo_sOH2+        5.361e-010       0.000  5.361e-010      -9.271

Hfo           
 4.450e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          8.698e-005       0.410  8.698e-005      -4.061
Hfo_wO-          4.283e-005       0.202  4.283e-005      -4.368
Hfo_wOMg+        3.665e-005       0.173  3.665e-005      -4.436
Hfo_wOMn+        2.995e-005       0.141  2.995e-005      -4.524
Hfo_wOCa+        1.088e-005       0.051  1.088e-005      -4.963
Hfo_wOH2+        4.047e-006       0.019  4.047e-006      -5.393
Hfo_wOFeOH       2.475e-007       0.001  2.475e-007      -6.606
Hfo_wOFe+        2.194e-007       0.001  2.194e-007      -6.659



Hfo_wH2AsO3      1.739e-007       0.001  1.739e-007      -6.760
Hfo_wOBa+        4.012e-008       0.000  4.012e-008      -7.397
Hfo_wOHSO4-2     4.975e-009       0.000  4.975e-009      -8.303
Hfo_wSO4-        1.160e-010       0.000  1.160e-010      -9.935
Hfo_wOHAsO4-3    7.060e-011       0.000  7.060e-011     -10.151
Hfo_wHAsO4-      3.421e-015       0.000  3.421e-015     -14.466
Hfo_wH2AsO4      5.151e-018       0.000  5.151e-018     -17.288

Mno           
-3.989e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.846e-026       0.000  4.846e-026     -25.315
Mno_O3-2         1.973e-026       0.000  1.973e-026     -25.705
Mno_O3Ba         5.220e-027       0.000  5.219e-027     -26.282
Mno_O3Ca         3.007e-027       0.000  3.007e-027     -26.522
Mno_O3Na-        4.365e-028       0.000  4.365e-028     -27.360
Mno_O3Mg         2.166e-028       0.000  2.166e-028     -27.664
Mno_O3H-         1.621e-029       0.000  1.621e-029     -28.790
Mno_O3HMn+       1.588e-029       0.000  1.588e-029     -28.799
Mno_O3HBa+       2.669e-030       0.000  2.669e-030     -29.574
Mno_O3HCa+       8.598e-031       0.000  8.598e-031     -30.066
Mno_O3HMg+       4.195e-032       0.000  4.195e-032     -31.377
Mno_O3HNa        3.346e-032       0.000  3.346e-032     -31.476
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.651e-042       0.000  1.651e-042     -41.782
Mno_O3H3Cl       4.306e-045       0.000  4.306e-045     -44.366

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.570e-007  1.570e-007
Ba               2.095e-005  2.095e-005
C                8.743e-004  8.743e-004
Ca               2.569e-004  2.569e-004
Cl               9.873e-005  9.873e-005
Fe               4.618e-008  4.618e-008
K                1.893e-005  1.893e-005
Mg               4.821e-005  4.821e-005
Mn               6.528e-006  6.528e-006
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.622      Charge balance
                                       pe  =  -5.607      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.371e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.025e-003
                       Total CO2 (mol/kg)  =  8.664e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.451e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -12.24
                               Iterations  =  62
                                  Total H  = 1.110143e+002
                                  Total O  = 5.550934e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   OH-                   4.373e-006  4.195e-006    -5.359    -5.377    -0.018
   H+                    2.481e-009  2.386e-009    -8.605    -8.622    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           1.570e-007
   AsS(OH)(HS)-          1.468e-007  1.408e-007    -6.833    -6.851    -0.018
   H3AsO3                7.776e-009  7.778e-009    -8.109    -8.109     0.000
   H2AsO3-               2.405e-009  2.308e-009    -8.619    -8.637    -0.018
   HAsO3-2               2.277e-015  1.930e-015   -14.643   -14.715    -0.072
   H4AsO3+               9.584e-018  9.196e-018   -17.018   -17.036    -0.018
   As3S4(HS)2-           2.627e-020  2.521e-020   -19.580   -19.598    -0.018
   AsO3-3                2.342e-022  1.614e-022   -21.630   -21.792    -0.162
As(5)           2.770e-014
   HAsO4-2               2.685e-014  2.276e-014   -13.571   -13.643    -0.072
   H2AsO4-               8.180e-016  7.848e-016   -15.087   -15.105    -0.018
   AsO4-3                3.099e-017  2.135e-017   -16.509   -16.671    -0.162
   H3AsO4                3.735e-022  3.737e-022   -21.428   -21.428     0.000
Ba              2.095e-005
   Ba+2                  2.059e-005  1.744e-005    -4.686    -4.758    -0.072
   BaCO3                 1.413e-007  1.413e-007    -6.850    -6.850     0.000
   BaHCO3+               1.390e-007  1.334e-007    -6.857    -6.875    -0.018
   BaSO4                 8.109e-008  8.111e-008    -7.091    -7.091     0.000
   BaOH+                 2.582e-010  2.477e-010    -9.588    -9.606    -0.018
C(-4)           7.856e-006
   CH4                   7.856e-006  7.859e-006    -5.105    -5.105     0.000
C(4)            8.664e-004
   HCO3-                 8.310e-004  7.978e-004    -3.080    -3.098    -0.018
   CO3-2                 1.846e-005  1.568e-005    -4.734    -4.805    -0.071
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CO2                   4.279e-006  4.280e-006    -5.369    -5.369     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CaHCO3+               2.241e-006  2.150e-006    -5.650    -5.668    -0.018
   MgCO3                 5.987e-007  5.989e-007    -6.223    -6.223     0.000
   MgHCO3+               3.895e-007  3.737e-007    -6.410    -6.428    -0.018
   MnHCO3+               1.925e-007  1.847e-007    -6.715    -6.733    -0.018
   BaCO3                 1.413e-007  1.413e-007    -6.850    -6.850     0.000
   BaHCO3+               1.390e-007  1.334e-007    -6.857    -6.875    -0.018
   NaHCO3                9.359e-008  9.362e-008    -7.029    -7.029     0.000
   NaCO3-                6.351e-008  6.093e-008    -7.197    -7.215    -0.018
   FeCO3                 2.162e-009  2.163e-009    -8.665    -8.665     0.000
   FeHCO3+               4.781e-010  4.587e-010    -9.320    -9.338    -0.018
Ca              2.569e-004
   Ca+2                  2.487e-004  2.113e-004    -3.604    -3.675    -0.071
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               2.241e-006  2.150e-006    -5.650    -5.668    -0.018
   CaSO4                 3.909e-007  3.910e-007    -6.408    -6.408     0.000
   CaOH+                 1.531e-008  1.469e-008    -7.815    -7.833    -0.018
   CaHSO4+               5.697e-015  5.466e-015   -14.244   -14.262    -0.018
Cl              9.873e-005
   Cl-                   9.873e-005  9.470e-005    -4.006    -4.024    -0.018
   MnCl+                 1.045e-009  1.002e-009    -8.981    -8.999    -0.018
   FeCl+                 7.833e-013  7.516e-013   -12.106   -12.124    -0.018
   MnCl2                 4.142e-014  4.143e-014   -13.383   -13.383     0.000
   MnCl3-                1.126e-018  1.081e-018   -17.948   -17.966    -0.018
   FeCl+2                4.585e-030  3.886e-030   -29.339   -29.411    -0.072
   FeCl2+                1.713e-033  1.644e-033   -32.766   -32.784    -0.018
   FeCl3                 1.556e-038  1.557e-038   -37.808   -37.808     0.000
Fe(2)           4.618e-008
   Fe(HS)2               3.561e-008  3.562e-008    -7.448    -7.448     0.000
   Fe+2                  6.785e-009  5.749e-009    -8.168    -8.240    -0.072
   FeCO3                 2.162e-009  2.163e-009    -8.665    -8.665     0.000
   FeOH+                 7.941e-010  7.619e-010    -9.100    -9.118    -0.018
   FeHCO3+               4.781e-010  4.587e-010    -9.320    -9.338    -0.018
   Fe(HS)3-              3.371e-010  3.234e-010    -9.472    -9.490    -0.018
   FeSO4                 9.482e-012  9.485e-012   -11.023   -11.023     0.000
   Fe(OH)2               2.717e-012  2.718e-012   -11.566   -11.566     0.000
   FeCl+                 7.833e-013  7.516e-013   -12.106   -12.124    -0.018



   Fe(OH)3-              4.410e-014  4.231e-014   -13.356   -13.374    -0.018
   FeHSO4+               1.551e-019  1.488e-019   -18.810   -18.827    -0.018
Fe(3)           3.904e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.097e-014  1.053e-014   -13.960   -13.978    -0.018
   Fe(OH)2+              5.317e-016  5.101e-016   -15.274   -15.292    -0.018
   FeOH+2                4.338e-021  3.676e-021   -20.363   -20.435    -0.072
   Fe+3                  1.972e-027  1.359e-027   -26.705   -26.867    -0.162
   FeSO4+                1.440e-028  1.382e-028   -27.841   -27.859    -0.018
   FeCl+2                4.585e-030  3.886e-030   -29.339   -29.411    -0.072
   Fe(SO4)2-             2.924e-032  2.805e-032   -31.534   -31.552    -0.018
   FeCl2+                1.713e-033  1.644e-033   -32.766   -32.784    -0.018
   FeHSO4+2              1.042e-036  8.831e-037   -35.982   -36.054    -0.072
   FeCl3                 1.556e-038  1.557e-038   -37.808   -37.808     0.000
   Fe2(OH)2+4            7.054e-040  3.638e-040   -39.152   -39.439    -0.288
   Fe3(OH)4+5            0.000e+000  0.000e+000   -51.962   -52.412    -0.449
H(0)            1.316e-009
   H2                    6.580e-010  6.583e-010    -9.182    -9.182     0.000
K               1.893e-005
   K+                    1.892e-005  1.815e-005    -4.723    -4.741    -0.018
   KSO4-                 1.233e-009  1.183e-009    -8.909    -8.927    -0.018
Mg              4.821e-005
   Mg+2                  4.708e-005  4.003e-005    -4.327    -4.398    -0.070
   MgCO3                 5.987e-007  5.989e-007    -6.223    -6.223     0.000
   MgHCO3+               3.895e-007  3.737e-007    -6.410    -6.428    -0.018
   MgSO4                 8.702e-008  8.705e-008    -7.060    -7.060     0.000
   MgOH+                 6.348e-008  6.090e-008    -7.197    -7.215    -0.018
Mn(2)           6.528e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  3.066e-006  2.598e-006    -5.513    -5.585    -0.072
   MnHCO3+               1.925e-007  1.847e-007    -6.715    -6.733    -0.018
   MnOH+                 2.917e-008  2.799e-008    -7.535    -7.553    -0.018
   MnSO4                 4.285e-009  4.286e-009    -8.368    -8.368     0.000
   MnCl+                 1.045e-009  1.002e-009    -8.981    -8.999    -0.018
   MnCl2                 4.142e-014  4.143e-014   -13.383   -13.383     0.000
   Mn(OH)3-              3.159e-015  3.030e-015   -14.501   -14.518    -0.018
   MnCl3-                1.126e-018  1.081e-018   -17.948   -17.966    -0.018
Mn(3)           2.884e-037
   Mn+3                  2.884e-037  1.987e-037   -36.540   -36.702    -0.162
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -77.401   -77.473    -0.072
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -92.446   -92.463    -0.018
Na              2.176e-004
   Na+                   2.174e-004  2.087e-004    -3.663    -3.681    -0.018
   NaHCO3                9.359e-008  9.362e-008    -7.029    -7.029     0.000
   NaCO3-                6.351e-008  6.093e-008    -7.197    -7.215    -0.018
   NaSO4-                1.011e-008  9.703e-009    -7.995    -8.013    -0.018
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.017   -74.017     0.000
S(-2)           1.969e-004
   HS-                   8.690e-005  8.338e-005    -4.061    -4.079    -0.018
   S5-2                  1.033e-005  8.879e-006    -4.986    -5.052    -0.066
   S4-2                  6.048e-006  5.180e-006    -5.218    -5.286    -0.067
   S6-2                  5.331e-006  4.596e-006    -5.273    -5.338    -0.064
   H2S                   1.739e-006  1.740e-006    -5.760    -5.760     0.000
   AsS(OH)(HS)-          1.468e-007  1.408e-007    -6.833    -6.851    -0.018
   Fe(HS)2               3.561e-008  3.562e-008    -7.448    -7.448     0.000
   S-2                   4.980e-009  4.220e-009    -8.303    -8.375    -0.072
   S3-2                  2.139e-009  1.825e-009    -8.670    -8.739    -0.069
   Fe(HS)3-              3.371e-010  3.234e-010    -9.472    -9.490    -0.018
   S2-2                  1.217e-010  1.036e-010    -9.915    -9.985    -0.070
   As3S4(HS)2-           2.627e-020  2.521e-020   -19.580   -19.598    -0.018
S(6)            1.150e-005
   SO4-2                 1.093e-005  9.277e-006    -4.961    -5.033    -0.071
   CaSO4                 3.909e-007  3.910e-007    -6.408    -6.408     0.000
   MgSO4                 8.702e-008  8.705e-008    -7.060    -7.060     0.000



   BaSO4                 8.109e-008  8.111e-008    -7.091    -7.091     0.000
   NaSO4-                1.011e-008  9.703e-009    -7.995    -8.013    -0.018
   MnSO4                 4.285e-009  4.286e-009    -8.368    -8.368     0.000
   KSO4-                 1.233e-009  1.183e-009    -8.909    -8.927    -0.018
   FeSO4                 9.482e-012  9.485e-012   -11.023   -11.023     0.000
   HSO4-                 2.243e-012  2.152e-012   -11.649   -11.667    -0.018
   CaHSO4+               5.697e-015  5.466e-015   -14.244   -14.262    -0.018
   FeHSO4+               1.551e-019  1.488e-019   -18.810   -18.827    -0.018
   FeSO4+                1.440e-028  1.382e-028   -27.841   -27.859    -0.018
   Fe(SO4)2-             2.924e-032  2.805e-032   -31.534   -31.552    -0.018
   FeHSO4+2              1.042e-036  8.831e-037   -35.982   -36.054    -0.072

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -4.35   -8.71   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.84  -16.22   -1.38  As2O3
Artinite         -5.96    3.64    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.08  -42.86    8.23  As2O5
As2S3(am)        -9.42  -54.32  -44.90  As2S3
As_native        -4.62  -17.16  -12.53  As
Ba3(AsO4)2        2.49  -47.62  -50.11  Ba3(AsO4)2
Barite            0.18   -9.79   -9.97  BaSO4
Birnessite      -25.91   17.69   43.60  MnO2
Bixbyite        -21.06  -21.67   -0.61  Mn2O3
Brucite          -3.99   12.85   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -25.46  -44.37  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -2.24   -5.10   -2.86  CH4
Claudetite      -14.88  -16.22   -1.34  As2O3
CO2(g)           -3.90   -5.37   -1.47  CO2
Dolomite         -0.59  -17.68  -17.09  CaMg(CO3)2
Dolomite(d)      -1.14  -17.68  -16.54  CaMg(CO3)2
Epsomite         -7.29   -9.43   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.75   -4.79   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.00   20.22  Fe3(OH)8
FeS(ppt)          0.22   -3.70   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          1.23  -43.80  -45.03  Fe3S4
Gypsum           -4.13   -8.71   -4.58  CaSO4:2H2O
H2(g)            -6.03   -9.18   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.76   -5.76   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -20.02   41.01   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.12  -36.09  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.20  -23.96   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.59  -44.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.46  -43.67   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.33  -42.61   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.16  -47.55   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.95   -3.70   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.17   -9.20   -8.03  MgCO3
Magnetite         3.27    7.00    3.74  Fe3O4
Manganite       -10.66   14.68   25.34  MnOOH
Melanterite     -11.06  -13.27   -2.21  FeSO4:7H2O
Mirabilite      -11.28  -12.39   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.79  -88.50   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -21.39  -50.10  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.34  -13.63    2.71  MnCl2:4H2O
MnS(Green)       -4.84   -1.04    3.80  MnS
MnSO4           -13.29  -10.62    2.67  MnSO4



Nahcolite        -6.23   -6.78   -0.55  NaHCO3
Natron          -10.85  -12.17   -1.31  Na2CO3:10H2O
Nesquehonite     -3.58   -9.20   -5.62  MgCO3:3H2O
Nsutite         -24.87   17.69   42.56  MnO2
O2(g)           -71.12  -74.02   -2.89  O2
Orpiment         -8.02  -54.32  -46.30  As2S3
Portlandite      -9.23   13.57   22.80  Ca(OH)2
Pyrite            8.11  -10.37  -18.48  FeS2
Pyrochroite      -3.54   11.66   15.20  Mn(OH)2
Pyrolusite      -23.69   17.69   41.38  MnO2
Realgar          -3.88  -23.83  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.29  -43.54  -20.25  FeAsO4:2H2O
Siderite         -2.16  -13.05  -10.89  FeCO3
Siderite(d)(3)   -2.60  -13.05  -10.45  FeCO3
Sulfur           -4.56  -19.59  -15.03  S
Thenardite      -12.21  -12.39   -0.18  Na2SO4
Thermonatrite   -12.29  -12.17    0.13  Na2CO3:H2O
Trona           -18.15  -18.94   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.00   -9.56   -8.56  BaCO3

Reaction step 4.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.40   17.20   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.981e-002 -1.934e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002 -1.589e-007
Manganite          -11.06   14.28   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.270e-004  4.270e-004
Siderite(d)(3)      -2.20  -12.65  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.12   -9.68   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 5.172e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.853e-006       0.916  4.853e-006      -5.314



Hfo_sOHCa+2      3.523e-007       0.066  3.523e-007      -6.453
Hfo_sOHBa+2      6.841e-008       0.013  6.841e-008      -7.165
Hfo_sOH          1.374e-008       0.003  1.373e-008      -7.862
Hfo_sOFe+        7.433e-009       0.001  7.432e-009      -8.129
Hfo_sO-          4.237e-009       0.001  4.237e-009      -8.373
Hfo_sOH2+        1.020e-009       0.000  1.020e-009      -8.991

Hfo           
 5.172e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.024e-004       0.483  1.024e-004      -3.990
Hfo_wO-          3.157e-005       0.149  3.157e-005      -4.501
Hfo_wOMg+        3.029e-005       0.143  3.029e-005      -4.519
Hfo_wOMn+        2.872e-005       0.135  2.872e-005      -4.542
Hfo_wOCa+        1.043e-005       0.049  1.043e-005      -4.982
Hfo_wOH2+        7.601e-006       0.036  7.601e-006      -5.119
Hfo_wOFe+        5.169e-007       0.002  5.169e-007      -6.287
Hfo_wOFeOH       3.653e-007       0.002  3.653e-007      -6.437
Hfo_wH2AsO3      1.107e-007       0.001  1.107e-007      -6.956
Hfo_wOBa+        2.928e-008       0.000  2.928e-008      -7.533
Hfo_wOHSO4-2     7.805e-010       0.000  7.805e-010      -9.108
Hfo_wSO4-        2.905e-011       0.000  2.905e-011     -10.537
Hfo_wOHAsO4-3    7.025e-012       0.000  7.025e-012     -11.153
Hfo_wHAsO4-      8.675e-016       0.000  8.675e-016     -15.062
Hfo_wH2AsO4      2.085e-018       0.000  2.085e-018     -17.681

Mno           
-8.996e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.422e-028       0.000  1.422e-028     -27.847
Mno_O3-2         4.450e-029       0.000  4.450e-029     -28.352
Mno_O3Ba         1.166e-029       0.000  1.166e-029     -28.933
Mno_O3Ca         8.824e-030       0.000  8.824e-030     -29.054
Mno_O3Na-        9.812e-031       0.000  9.812e-031     -30.008
Mno_O3Mg         5.478e-031       0.000  5.478e-031     -30.261
Mno_O3HMn+       7.440e-032       0.000  7.440e-032     -31.128
Mno_O3H-         5.836e-032       0.000  5.836e-032     -31.234
Mno_O3HBa+       9.515e-033       0.000  9.515e-033     -32.022
Mno_O3HCa+       4.028e-033       0.000  4.027e-033     -32.395
Mno_O3HMg+       1.693e-034       0.000  1.693e-034     -33.771
Mno_O3HNa        1.200e-034       0.000  1.200e-034     -33.921
Mno_O3H2         5.747e-038       0.000  5.747e-038     -37.241
Mno_O3H3+        1.514e-044       0.000  1.514e-044     -43.820
Mno_O3H3Cl       3.936e-047       0.000  3.936e-047     -46.405

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.203e-007  2.203e-007
Ba               2.095e-005  2.095e-005
C                1.154e-003  1.154e-003
Ca               3.371e-004  3.371e-004
Cl               9.873e-005  9.873e-005
Fe               2.257e-007  2.257e-007
K                1.893e-005  1.893e-005
Mg               5.457e-005  5.458e-005
Mn               7.613e-006  7.613e-006
Na               2.176e-004  2.176e-004



S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.419      Charge balance
                                       pe  =  -5.502      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.619e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.228e-003
                       Total CO2 (mol/kg)  =  1.060e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.523e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -10.70
                               Iterations  =  36
                                  Total H  = 1.110147e+002
                                  Total O  = 5.550978e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.749e-006  2.628e-006    -5.561    -5.580    -0.019
   H+                    3.973e-009  3.809e-009    -8.401    -8.419    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.203e-007
   AsS(OH)(HS)-          2.152e-007  2.058e-007    -6.667    -6.687    -0.019
   H3AsO3                4.205e-009  4.206e-009    -8.376    -8.376     0.000
   H2AsO3-               8.177e-010  7.819e-010    -9.087    -9.107    -0.019
   HAsO3-2               4.900e-016  4.096e-016   -15.310   -15.388    -0.078
   H4AsO3+               8.302e-018  7.938e-018   -17.081   -17.100    -0.019
   As3S4(HS)2-           2.096e-019  2.005e-019   -18.679   -18.698    -0.019
   AsO3-3                3.211e-023  2.146e-023   -22.493   -22.668    -0.175
As(5)           3.854e-015
   HAsO4-2               3.674e-015  3.072e-015   -14.435   -14.513    -0.078
   H2AsO4-               1.768e-016  1.691e-016   -15.752   -15.772    -0.019
   AsO4-3                2.702e-018  1.805e-018   -17.568   -17.743    -0.175
   H3AsO4                1.285e-022  1.285e-022   -21.891   -21.891     0.000
Ba              2.095e-005
   Ba+2                  2.066e-005  1.727e-005    -4.685    -4.763    -0.078
   BaHCO3+               1.695e-007  1.620e-007    -6.771    -6.790    -0.019
   BaCO3                 1.075e-007  1.075e-007    -6.969    -6.968     0.000
   BaSO4                 1.070e-008  1.071e-008    -7.971    -7.970     0.000
   BaOH+                 1.607e-010  1.536e-010    -9.794    -9.813    -0.019
C(-4)           9.406e-005
   CH4                   9.406e-005  9.410e-005    -4.027    -4.026     0.000
C(4)            1.060e-003
   HCO3-                 1.023e-003  9.788e-004    -2.990    -3.009    -0.019
   CO3-2                 1.437e-005  1.205e-005    -4.842    -4.919    -0.077
   CO2                   8.379e-006  8.382e-006    -5.077    -5.077     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               3.589e-006  3.431e-006    -5.445    -5.465    -0.019
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               5.374e-007  5.139e-007    -6.270    -6.289    -0.019
   MgCO3                 5.158e-007  5.160e-007    -6.287    -6.287     0.000
   MnHCO3+               3.084e-007  2.949e-007    -6.511    -6.530    -0.019
   BaHCO3+               1.695e-007  1.620e-007    -6.771    -6.790    -0.019
   NaHCO3                1.144e-007  1.145e-007    -6.941    -6.941     0.000
   BaCO3                 1.075e-007  1.075e-007    -6.969    -6.968     0.000
   NaCO3-                4.881e-008  4.667e-008    -7.311    -7.331    -0.019
   FeCO3                 5.309e-009  5.311e-009    -8.275    -8.275     0.000
   FeHCO3+               1.880e-009  1.798e-009    -8.726    -8.745    -0.019
Ca              3.371e-004
   Ca+2                  3.279e-004  2.749e-004    -3.484    -3.561    -0.077
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               3.589e-006  3.431e-006    -5.445    -5.465    -0.019



   CaSO4                 6.780e-008  6.783e-008    -7.169    -7.169     0.000
   CaOH+                 1.252e-008  1.198e-008    -7.902    -7.922    -0.019
   CaHSO4+               1.583e-015  1.513e-015   -14.801   -14.820    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.438e-005    -4.006    -4.025    -0.020
   MnCl+                 1.359e-009  1.300e-009    -8.867    -8.886    -0.019
   FeCl+                 2.503e-012  2.393e-012   -11.602   -11.621    -0.019
   MnCl2                 5.352e-014  5.354e-014   -13.271   -13.271     0.000
   MnCl3-                1.455e-018  1.392e-018   -17.837   -17.856    -0.019
   FeCl+2                1.884e-029  1.575e-029   -28.725   -28.803    -0.078
   FeCl2+                6.944e-033  6.639e-033   -32.158   -32.178    -0.019
   FeCl3                 6.264e-038  6.266e-038   -37.203   -37.203     0.000
Fe(2)           2.257e-007
   Fe(HS)2               1.926e-007  1.927e-007    -6.715    -6.715     0.000
   Fe+2                  2.197e-008  1.837e-008    -7.658    -7.736    -0.078
   FeCO3                 5.309e-009  5.311e-009    -8.275    -8.275     0.000
   Fe(HS)3-              2.380e-009  2.276e-009    -8.623    -8.643    -0.019
   FeHCO3+               1.880e-009  1.798e-009    -8.726    -8.745    -0.019
   FeOH+                 1.595e-009  1.525e-009    -8.797    -8.817    -0.019
   FeSO4                 4.039e-012  4.040e-012   -11.394   -11.394     0.000
   Fe(OH)2               3.407e-012  3.408e-012   -11.468   -11.468     0.000
   FeCl+                 2.503e-012  2.393e-012   -11.602   -11.621    -0.019
   Fe(OH)3-              3.476e-014  3.324e-014   -13.459   -13.478    -0.019
   FeHSO4+               1.058e-019  1.011e-019   -18.976   -18.995    -0.019
Fe(3)           3.528e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              6.897e-015  6.594e-015   -14.161   -14.181    -0.019
   Fe(OH)2+              8.516e-016  8.143e-016   -15.070   -15.089    -0.019
   FeOH+2                1.120e-020  9.367e-021   -19.951   -20.028    -0.078
   Fe+3                  8.270e-027  5.526e-027   -26.083   -26.258    -0.175
   FeSO4+                7.837e-029  7.494e-029   -28.106   -28.125    -0.019
   FeCl+2                1.884e-029  1.575e-029   -28.725   -28.803    -0.078
   FeCl2+                6.944e-033  6.639e-033   -32.158   -32.178    -0.019
   Fe(SO4)2-             2.121e-033  2.028e-033   -32.674   -32.693    -0.019
   FeHSO4+2              9.143e-037  7.643e-037   -36.039   -36.117    -0.078
   FeCl3                 6.264e-038  6.266e-038   -37.203   -37.203     0.000
   Fe2(OH)2+4            4.836e-039  2.361e-039   -38.316   -38.627    -0.311
   Fe3(OH)4+5            0.000e+000  0.000e+000   -50.910   -51.396    -0.486
H(0)            2.069e-009
   H2                    1.035e-009  1.035e-009    -8.985    -8.985     0.000
K               1.893e-005
   K+                    1.893e-005  1.809e-005    -4.723    -4.743    -0.020
   KSO4-                 1.644e-010  1.572e-010    -9.784    -9.803    -0.019
Mg              5.457e-005
   Mg+2                  5.346e-005  4.487e-005    -4.272    -4.348    -0.076
   MgHCO3+               5.374e-007  5.139e-007    -6.270    -6.289    -0.019
   MgCO3                 5.158e-007  5.160e-007    -6.287    -6.287     0.000
   MgOH+                 4.473e-008  4.277e-008    -7.349    -7.369    -0.019
   MgSO4                 1.300e-008  1.301e-008    -7.886    -7.886     0.000
Mn(2)           7.613e-006
   Mn+2                  4.044e-006  3.380e-006    -5.393    -5.471    -0.078
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.084e-007  2.949e-007    -6.511    -6.530    -0.019
   MnOH+                 2.386e-008  2.281e-008    -7.622    -7.642    -0.019
   MnCl+                 1.359e-009  1.300e-009    -8.867    -8.886    -0.019
   MnSO4                 7.432e-010  7.434e-010    -9.129    -9.129     0.000
   MnCl2                 5.352e-014  5.354e-014   -13.271   -13.271     0.000
   Mn(OH)3-              1.014e-015  9.695e-016   -14.994   -15.013    -0.019
   MnCl3-                1.455e-018  1.392e-018   -17.837   -17.856    -0.019
Mn(3)           4.924e-037
   Mn+3                  4.924e-037  3.290e-037   -36.308   -36.483    -0.175
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -78.486   -78.564    -0.078
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.430   -93.450    -0.019
Na              2.176e-004
   Na+                   2.175e-004  2.080e-004    -3.663    -3.682    -0.019



   NaHCO3                1.144e-007  1.145e-007    -6.941    -6.941     0.000
   NaCO3-                4.881e-008  4.667e-008    -7.311    -7.331    -0.019
   NaSO4-                1.348e-009  1.289e-009    -8.870    -8.890    -0.019
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.410   -74.410     0.000
S(-2)           2.068e-004
   HS-                   1.135e-004  1.085e-004    -3.945    -3.965    -0.019
   S5-2                  8.518e-006  7.237e-006    -5.070    -5.140    -0.071
   S4-2                  4.989e-006  4.223e-006    -5.302    -5.374    -0.072
   S6-2                  4.393e-006  3.746e-006    -5.357    -5.426    -0.069
   H2S                   3.611e-006  3.613e-006    -5.442    -5.442     0.000
   AsS(OH)(HS)-          2.152e-007  2.058e-007    -6.667    -6.687    -0.019
   Fe(HS)2               1.926e-007  1.927e-007    -6.715    -6.715     0.000
   S-2                   4.115e-009  3.440e-009    -8.386    -8.463    -0.078
   Fe(HS)3-              2.380e-009  2.276e-009    -8.623    -8.643    -0.019
   S3-2                  1.765e-009  1.488e-009    -8.753    -8.827    -0.074
   S2-2                  1.005e-010  8.444e-011    -9.998   -10.073    -0.075
   As3S4(HS)2-           2.096e-019  2.005e-019   -18.679   -18.698    -0.019
S(6)            1.570e-006
   SO4-2                 1.477e-006  1.237e-006    -5.831    -5.908    -0.077
   CaSO4                 6.780e-008  6.783e-008    -7.169    -7.169     0.000
   MgSO4                 1.300e-008  1.301e-008    -7.886    -7.886     0.000
   BaSO4                 1.070e-008  1.071e-008    -7.971    -7.970     0.000
   NaSO4-                1.348e-009  1.289e-009    -8.870    -8.890    -0.019
   MnSO4                 7.432e-010  7.434e-010    -9.129    -9.129     0.000
   KSO4-                 1.644e-010  1.572e-010    -9.784    -9.803    -0.019
   FeSO4                 4.039e-012  4.040e-012   -11.394   -11.394     0.000
   HSO4-                 4.790e-013  4.580e-013   -12.320   -12.339    -0.019
   CaHSO4+               1.583e-015  1.513e-015   -14.801   -14.820    -0.019
   FeHSO4+               1.058e-019  1.011e-019   -18.976   -18.995    -0.019
   FeSO4+                7.837e-029  7.494e-029   -28.106   -28.125    -0.019
   Fe(SO4)2-             2.121e-033  2.028e-033   -32.674   -32.693    -0.019
   FeHSO4+2              9.143e-037  7.643e-037   -36.039   -36.117    -0.078

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.11   -9.47   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.37  -16.75   -1.38  As2O3
Artinite         -6.38    3.22    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.01  -43.78    8.23  As2O5
As2S3(am)        -9.00  -53.90  -44.90  As2S3
As_native        -4.60  -17.13  -12.53  As
Ba3(AsO4)2        0.34  -49.77  -50.11  Ba3(AsO4)2
Barite           -0.70  -10.67   -9.97  BaSO4
Birnessite      -26.40   17.20   43.60  MnO2
Bixbyite        -21.84  -22.45   -0.61  Mn2O3
Brucite          -4.35   12.49   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -27.26  -46.17  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -1.17   -4.03   -2.86  CH4
Claudetite      -15.41  -16.75   -1.34  As2O3
CO2(g)           -3.61   -5.08   -1.47  CO2
Dolomite         -0.66  -17.75  -17.09  CaMg(CO3)2
Dolomite(d)      -1.21  -17.75  -16.54  CaMg(CO3)2
Epsomite         -8.12  -10.26   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.69   -4.73   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          0.63   -3.28   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          2.60  -42.43  -45.03  Fe3S4
Gypsum           -4.89   -9.47   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -4.45   -5.44   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -21.09   39.94   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.31  -36.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.82  -24.58   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.69  -45.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.61  -44.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.48  -43.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -43.10  -48.49   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.37   -3.28   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.24   -9.27   -8.03  MgCO3
Magnetite         3.37    7.10    3.74  Fe3O4
Manganite       -11.06   14.28   25.34  MnOOH
Melanterite     -11.43  -13.64   -2.21  FeSO4:7H2O
Mirabilite      -12.16  -13.27   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.98  -90.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -23.19  -51.90  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.23  -13.52    2.71  MnCl2:4H2O
MnS(Green)       -4.82   -1.02    3.80  MnS
MnSO4           -14.05  -11.38    2.67  MnSO4
Nahcolite        -6.14   -6.69   -0.55  NaHCO3
Natron          -10.97  -12.28   -1.31  Na2CO3:10H2O
Nesquehonite     -3.65   -9.27   -5.62  MgCO3:3H2O
Nsutite         -25.36   17.20   42.56  MnO2
O2(g)           -71.52  -74.41   -2.89  O2
Orpiment         -7.60  -53.90  -46.30  As2S3
Portlandite      -9.52   13.28   22.80  Ca(OH)2
Pyrite            8.65   -9.83  -18.48  FeS2
Pyrochroite      -3.83   11.37   15.20  Mn(OH)2
Pyrolusite      -24.18   17.20   41.38  MnO2
Realgar          -3.73  -23.68  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.75  -44.00  -20.25  FeAsO4:2H2O
Siderite         -1.76  -12.65  -10.89  FeCO3
Siderite(d)(3)   -2.20  -12.65  -10.45  FeCO3
Sulfur           -4.44  -19.47  -15.03  S
Thenardite      -13.09  -13.27   -0.18  Na2SO4
Thermonatrite   -12.41  -12.28    0.13  Na2CO3:H2O
Trona           -18.18  -18.97   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.12   -9.68   -8.56  BaCO3

Reaction step 5.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.65   16.95   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.972e-002 -2.762e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -9.118e-007
Manganite          -11.29   14.05   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.277e-004  4.277e-004
Siderite(d)(3)      -1.97  -12.42  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.22   -9.78   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 5.654e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.696e-006       0.886  4.696e-006      -5.328
Hfo_sOHCa+2      4.934e-007       0.093  4.934e-007      -6.307
Hfo_sOHBa+2      7.666e-008       0.014  7.666e-008      -7.115
Hfo_sOH          1.560e-008       0.003  1.560e-008      -7.807
Hfo_sOFe+        1.248e-008       0.002  1.248e-008      -7.904
Hfo_sO-          3.325e-009       0.001  3.325e-009      -8.478
Hfo_sOH2+        1.676e-009       0.000  1.676e-009      -8.776

Hfo           
 5.654e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.127e-004       0.532  1.127e-004      -3.948
Hfo_wOMn+        2.696e-005       0.127  2.696e-005      -4.569
Hfo_wOMg+        2.499e-005       0.118  2.499e-005      -4.602
Hfo_wO-          2.403e-005       0.113  2.403e-005      -4.619
Hfo_wOH2+        1.212e-005       0.057  1.212e-005      -4.917
Hfo_wOCa+        9.794e-006       0.046  9.794e-006      -5.009
Hfo_wOFe+        8.418e-007       0.004  8.418e-007      -6.075
Hfo_wOFeOH       4.111e-007       0.002  4.111e-007      -6.386
Hfo_wH2AsO3      7.617e-008       0.000  7.617e-008      -7.118
Hfo_wOBa+        2.199e-008       0.000  2.199e-008      -7.658
Hfo_wOHSO4-2     5.677e-010       0.000  5.677e-010      -9.246
Hfo_wSO4-        3.058e-011       0.000  3.058e-011     -10.515
Hfo_wOHAsO4-3    1.528e-012       0.000  1.528e-012     -11.816
Hfo_wHAsO4-      3.951e-016       0.000  3.951e-016     -15.403
Hfo_wH2AsO4      1.374e-018       0.000  1.374e-018     -17.862

Mno           
-7.471e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.457e-026       0.000  1.457e-026     -25.836
Mno_O3-2         3.698e-027       0.000  3.698e-027     -26.432
Mno_O3Ba         9.558e-028       0.000  9.557e-028     -27.020
Mno_O3Ca         9.043e-028       0.000  9.043e-028     -27.044
Mno_O3Na-        8.126e-029       0.000  8.126e-029     -28.090
Mno_O3Mg         4.934e-029       0.000  4.934e-029     -28.307
Mno_O3HMn+       1.103e-029       0.000  1.103e-029     -28.957
Mno_O3H-         7.018e-030       0.000  7.018e-030     -29.154



Mno_O3HBa+       1.129e-030       0.000  1.129e-030     -29.947
Mno_O3HCa+       5.973e-031       0.000  5.973e-031     -30.224
Mno_O3HMg+       2.207e-032       0.000  2.207e-032     -31.656
Mno_O3HNa        1.439e-032       0.000  1.439e-032     -31.842
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.813e-042       0.000  3.813e-042     -41.419
Mno_O3H3Cl       9.879e-045       0.000  9.879e-045     -44.005

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.548e-007  2.548e-007
Ba               2.095e-005  2.095e-005
C                1.436e-003  1.436e-003
Ca               4.204e-004  4.204e-004
Cl               9.873e-005  9.873e-005
Fe               6.028e-007  6.028e-007
K                1.893e-005  1.893e-005
Mg               5.987e-005  5.987e-005
Mn               8.758e-006  8.758e-006
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.259      Charge balance
                                       pe  =  -5.351      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.881e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.414e-003
                       Total CO2 (mol/kg)  =  1.246e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.572e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -9.46
                               Iterations  =  38
                                  Total H  = 1.110151e+002
                                  Total O  = 5.551023e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.906e-006  1.816e-006    -5.720    -5.741    -0.021
   H+                    5.766e-009  5.512e-009    -8.239    -8.259    -0.020
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.548e-007
   AsS(OH)(HS)-          2.518e-007  2.400e-007    -6.599    -6.620    -0.021
   H3AsO3                2.627e-009  2.628e-009    -8.580    -8.580     0.000
   H2AsO3-               3.542e-010  3.376e-010    -9.451    -9.472    -0.021
   HAsO3-2               1.481e-016  1.222e-016   -15.829   -15.913    -0.084
   H4AsO3+               7.531e-018  7.177e-018   -17.123   -17.144    -0.021
   As3S4(HS)2-           6.982e-019  6.654e-019   -18.156   -18.177    -0.021
   AsO3-3                6.820e-024  4.424e-024   -23.166   -23.354    -0.188
As(5)           1.138e-015
   HAsO4-2               1.064e-015  8.778e-016   -14.973   -15.057    -0.084
   H2AsO4-               7.338e-017  6.993e-017   -16.134   -16.155    -0.021
   AsO4-3                5.496e-019  3.565e-019   -18.260   -18.448    -0.188
   H3AsO4                7.687e-023  7.691e-023   -22.114   -22.114     0.000
Ba              2.095e-005
   Ba+2                  2.066e-005  1.704e-005    -4.685    -4.768    -0.084
   BaHCO3+               1.969e-007  1.876e-007    -6.706    -6.727    -0.021
   BaCO3                 8.600e-008  8.604e-008    -7.065    -7.065     0.000
   BaSO4                 6.973e-009  6.976e-009    -8.157    -8.156     0.000
   BaOH+                 1.099e-010  1.048e-010    -9.959    -9.980    -0.021



C(-4)           1.898e-004
   CH4                   1.898e-004  1.899e-004    -3.722    -3.722     0.000
C(4)            1.246e-003
   HCO3-                 1.204e-003  1.148e-003    -2.919    -2.940    -0.021
   CO2                   1.423e-005  1.423e-005    -4.847    -4.847     0.000
   CO3-2                 1.180e-005  9.772e-006    -4.928    -5.010    -0.082
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               5.210e-006  4.966e-006    -5.283    -5.304    -0.021
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               6.859e-007  6.537e-007    -6.164    -6.185    -0.021
   MgCO3                 4.534e-007  4.536e-007    -6.344    -6.343     0.000
   MnHCO3+               4.477e-007  4.267e-007    -6.349    -6.370    -0.021
   BaHCO3+               1.969e-007  1.876e-007    -6.706    -6.727    -0.021
   NaHCO3                1.338e-007  1.339e-007    -6.873    -6.873     0.000
   BaCO3                 8.600e-008  8.604e-008    -7.065    -7.065     0.000
   NaCO3-                3.958e-008  3.772e-008    -7.403    -7.423    -0.021
   FeCO3                 9.210e-009  9.214e-009    -8.036    -8.036     0.000
   FeHCO3+               4.737e-009  4.514e-009    -8.325    -8.345    -0.021
Ca              4.204e-004
   Ca+2                  4.096e-004  3.390e-004    -3.388    -3.470    -0.082
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               5.210e-006  4.966e-006    -5.283    -5.304    -0.021
   CaSO4                 5.521e-008  5.524e-008    -7.258    -7.258     0.000
   CaOH+                 1.071e-008  1.021e-008    -7.970    -7.991    -0.021
   CaHSO4+               1.871e-015  1.784e-015   -14.728   -14.749    -0.021
Cl              9.873e-005
   Cl-                   9.873e-005  9.406e-005    -4.006    -4.027    -0.021
   MnCl+                 1.676e-009  1.597e-009    -8.776    -8.797    -0.021
   FeCl+                 5.355e-012  5.104e-012   -11.271   -11.292    -0.021
   MnCl2                 6.556e-014  6.559e-014   -13.183   -13.183     0.000
   MnCl3-                1.783e-018  1.699e-018   -17.749   -17.770    -0.021
   FeCl+2                5.765e-029  4.757e-029   -28.239   -28.323    -0.084
   FeCl2+                2.097e-032  1.999e-032   -31.678   -31.699    -0.021
   FeCl3                 1.879e-037  1.880e-037   -36.726   -36.726     0.000
Fe(2)           6.028e-007
   Fe(HS)2               5.314e-007  5.316e-007    -6.275    -6.274     0.000
   Fe+2                  4.764e-008  3.931e-008    -7.322    -7.406    -0.084
   FeCO3                 9.210e-009  9.214e-009    -8.036    -8.036     0.000
   Fe(HS)3-              7.483e-009  7.131e-009    -8.126    -8.147    -0.021
   FeHCO3+               4.737e-009  4.514e-009    -8.325    -8.345    -0.021
   FeOH+                 2.366e-009  2.255e-009    -8.626    -8.647    -0.021
   FeSO4                 5.706e-012  5.708e-012   -11.244   -11.243     0.000
   FeCl+                 5.355e-012  5.104e-012   -11.271   -11.292    -0.021
   Fe(OH)2               3.481e-012  3.482e-012   -11.458   -11.458     0.000
   Fe(OH)3-              2.463e-014  2.347e-014   -13.609   -13.629    -0.021
   FeHSO4+               2.170e-019  2.068e-019   -18.664   -18.684    -0.021
Fe(3)           3.355e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              4.782e-015  4.557e-015   -14.320   -14.341    -0.021
   Fe(OH)2+              1.236e-015  1.178e-015   -14.908   -14.929    -0.021
   FeOH+2                2.377e-020  1.961e-020   -19.624   -19.707    -0.084
   Fe+3                  2.581e-026  1.674e-026   -25.588   -25.776    -0.188
   FeSO4+                1.573e-028  1.499e-028   -27.803   -27.824    -0.021
   FeCl+2                5.765e-029  4.757e-029   -28.239   -28.323    -0.084
   FeCl2+                2.097e-032  1.999e-032   -31.678   -31.699    -0.021
   Fe(SO4)2-             2.811e-033  2.679e-033   -32.551   -32.572    -0.021
   FeHSO4+2              2.682e-036  2.213e-036   -35.571   -35.655    -0.084
   FeCl3                 1.879e-037  1.880e-037   -36.726   -36.726     0.000
   Fe2(OH)2+4            2.235e-038  1.036e-038   -37.651   -37.985    -0.334
   Fe3(OH)4+5            0.000e+000  0.000e+000   -50.072   -50.594    -0.522
H(0)            2.160e-009
   H2                    1.080e-009  1.081e-009    -8.966    -8.966     0.000
K               1.893e-005
   K+                    1.893e-005  1.803e-005    -4.723    -4.744    -0.021
   KSO4-                 1.086e-010  1.035e-010    -9.964    -9.985    -0.021
Mg              5.987e-005
   Mg+2                  5.869e-005  4.864e-005    -4.231    -4.313    -0.082



   MgHCO3+               6.859e-007  6.537e-007    -6.164    -6.185    -0.021
   MgCO3                 4.534e-007  4.536e-007    -6.344    -6.343     0.000
   MgOH+                 3.362e-008  3.204e-008    -7.473    -7.494    -0.021
   MgSO4                 9.308e-009  9.312e-009    -8.031    -8.031     0.000
Mn(2)           8.758e-006
   Mn+2                  5.053e-006  4.169e-006    -5.296    -5.380    -0.084
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               4.477e-007  4.267e-007    -6.349    -6.370    -0.021
   MnOH+                 2.040e-008  1.944e-008    -7.690    -7.711    -0.021
   MnCl+                 1.676e-009  1.597e-009    -8.776    -8.797    -0.021
   MnSO4                 6.052e-010  6.054e-010    -9.218    -9.218     0.000
   MnCl2                 6.556e-014  6.559e-014   -13.183   -13.183     0.000
   Mn(OH)3-              4.140e-016  3.946e-016   -15.383   -15.404    -0.021
   MnCl3-                1.783e-018  1.699e-018   -17.749   -17.770    -0.021
Mn(3)           8.859e-037
   Mn+3                  8.859e-037  5.747e-037   -36.053   -36.241    -0.188
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.069   -79.153    -0.084
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.866   -93.887    -0.021
Na              2.176e-004
   Na+                   2.174e-004  2.073e-004    -3.663    -3.683    -0.021
   NaHCO3                1.338e-007  1.339e-007    -6.873    -6.873     0.000
   NaCO3-                3.958e-008  3.772e-008    -7.403    -7.423    -0.021
   NaSO4-                8.903e-010  8.485e-010    -9.050    -9.071    -0.021
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.448   -74.447     0.000
S(-2)           2.073e-004
   HS-                   1.293e-004  1.232e-004    -3.889    -3.909    -0.021
   S5-2                  6.757e-006  5.679e-006    -5.170    -5.246    -0.075
   H2S                   5.934e-006  5.937e-006    -5.227    -5.226     0.000
   S4-2                  3.959e-006  3.314e-006    -5.402    -5.480    -0.077
   S6-2                  3.483e-006  2.940e-006    -5.458    -5.532    -0.074
   Fe(HS)2               5.314e-007  5.316e-007    -6.275    -6.274     0.000
   AsS(OH)(HS)-          2.518e-007  2.400e-007    -6.599    -6.620    -0.021
   Fe(HS)3-              7.483e-009  7.131e-009    -8.126    -8.147    -0.021
   S-2                   3.272e-009  2.700e-009    -8.485    -8.569    -0.084
   S3-2                  1.402e-009  1.168e-009    -8.853    -8.933    -0.079
   S2-2                  7.983e-011  6.627e-011   -10.098   -10.179    -0.081
   As3S4(HS)2-           6.982e-019  6.654e-019   -18.156   -18.177    -0.021
S(6)            1.061e-006
   SO4-2                 9.877e-007  8.167e-007    -6.005    -6.088    -0.083
   CaSO4                 5.521e-008  5.524e-008    -7.258    -7.258     0.000
   MgSO4                 9.308e-009  9.312e-009    -8.031    -8.031     0.000
   BaSO4                 6.973e-009  6.976e-009    -8.157    -8.156     0.000
   NaSO4-                8.903e-010  8.485e-010    -9.050    -9.071    -0.021
   MnSO4                 6.052e-010  6.054e-010    -9.218    -9.218     0.000
   KSO4-                 1.086e-010  1.035e-010    -9.964    -9.985    -0.021
   FeSO4                 5.706e-012  5.708e-012   -11.244   -11.243     0.000
   HSO4-                 4.592e-013  4.376e-013   -12.338   -12.359    -0.021
   CaHSO4+               1.871e-015  1.784e-015   -14.728   -14.749    -0.021
   FeHSO4+               2.170e-019  2.068e-019   -18.664   -18.684    -0.021
   FeSO4+                1.573e-028  1.499e-028   -27.803   -27.824    -0.021
   Fe(SO4)2-             2.811e-033  2.679e-033   -32.551   -32.572    -0.021
   FeHSO4+2              2.682e-036  2.213e-036   -35.571   -35.655    -0.084

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.20   -9.56   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.78  -17.16   -1.38  As2O3
Artinite         -6.72    2.88    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.46  -44.23    8.23  As2O5
As2S3(am)        -8.76  -53.66  -44.90  As2S3
As_native        -4.77  -17.30  -12.53  As



Ba3(AsO4)2       -1.09  -51.20  -50.11  Ba3(AsO4)2
Barite           -0.89  -10.86   -9.97  BaSO4
Birnessite      -26.65   16.95   43.60  MnO2
Bixbyite        -22.32  -22.93   -0.61  Mn2O3
Brucite          -4.64   12.20   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -28.40  -47.31  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.86   -3.72   -2.86  CH4
Claudetite      -15.82  -17.16   -1.34  As2O3
CO2(g)           -3.38   -4.85   -1.47  CO2
Dolomite         -0.71  -17.80  -17.09  CaMg(CO3)2
Dolomite(d)      -1.26  -17.80  -16.54  CaMg(CO3)2
Epsomite         -8.26  -10.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.65   -4.69   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          0.86   -3.06   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          3.47  -41.56  -45.03  Fe3S4
Gypsum           -4.98   -9.56   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.23   -5.23   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -21.80   39.23   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.48  -36.45  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.33  -25.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.54  -45.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.49  -44.70   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.36  -43.64   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.82  -48.21   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.59   -3.06   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.29   -9.32   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.29   14.05   25.34  MnOOH
Melanterite     -11.28  -13.49   -2.21  FeSO4:7H2O
Mirabilite      -12.34  -13.45   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -85.03  -90.74   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -24.33  -53.04  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.14  -13.43    2.71  MnCl2:4H2O
MnS(Green)       -4.83   -1.03    3.80  MnS
MnSO4           -14.14  -11.47    2.67  MnSO4
Nahcolite        -6.08   -6.62   -0.55  NaHCO3
Natron          -11.07  -12.38   -1.31  Na2CO3:10H2O
Nesquehonite     -3.70   -9.32   -5.62  MgCO3:3H2O
Nsutite         -25.61   16.95   42.56  MnO2
O2(g)           -71.56  -74.45   -2.89  O2
Orpiment         -7.36  -53.66  -46.30  As2S3
Portlandite      -9.75   13.05   22.80  Ca(OH)2
Pyrite            9.07   -9.41  -18.48  FeS2
Pyrochroite      -4.06   11.14   15.20  Mn(OH)2
Pyrolusite      -24.43   16.95   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.98  -44.22  -20.25  FeAsO4:2H2O
Siderite         -1.53  -12.42  -10.89  FeCO3
Siderite(d)(3)   -1.97  -12.42  -10.45  FeCO3
Sulfur           -4.24  -19.27  -15.03  S
Thenardite      -13.28  -13.45   -0.18  Na2SO4
Thermonatrite   -12.50  -12.38    0.13  Na2CO3:H2O
Trona           -18.21  -19.00   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.22   -9.78   -8.56  BaCO3

Reaction step 6.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.83   16.77   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.964e-002 -3.566e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002 -1.935e-006
Manganite          -11.48   13.86   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.287e-004  4.287e-004
Siderite(d)(3)      -1.78  -12.23  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.29   -9.86   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 6.045e-005  Surface charge, eq

Hfo_s         
 5.299e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.533e-006       0.855  4.533e-006      -5.344
Hfo_sOHCa+2      6.416e-007       0.121  6.415e-007      -6.193
Hfo_sOHBa+2      8.344e-008       0.016  8.344e-008      -7.079
Hfo_sOFe+        1.848e-008       0.003  1.848e-008      -7.733
Hfo_sOH          1.719e-008       0.003  1.719e-008      -7.765
Hfo_sO-          2.720e-009       0.001  2.720e-009      -8.565
Hfo_sOH2+        2.488e-009       0.000  2.488e-009      -8.604

Hfo           
 6.045e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.193e-004       0.563  1.193e-004      -3.923
Hfo_wOMn+        2.499e-005       0.118  2.499e-005      -4.602
Hfo_wOMg+        2.077e-005       0.098  2.077e-005      -4.682
Hfo_wO-          1.888e-005       0.089  1.887e-005      -4.724
Hfo_wOH2+        1.727e-005       0.081  1.727e-005      -4.763
Hfo_wOCa+        9.076e-006       0.043  9.076e-006      -5.042
Hfo_wOFe+        1.197e-006       0.006  1.197e-006      -5.922
Hfo_wOFeOH       4.340e-007       0.002  4.340e-007      -6.363
Hfo_wH2AsO3      5.600e-008       0.000  5.600e-008      -7.252



Hfo_wOBa+        1.706e-008       0.000  1.706e-008      -7.768
Hfo_wOHSO4-2     4.876e-010       0.000  4.876e-010      -9.312
Hfo_wSO4-        3.538e-011       0.000  3.538e-011     -10.451
Hfo_wOHAsO4-3    4.618e-013       0.000  4.618e-013     -12.336
Hfo_wHAsO4-      2.166e-016       0.000  2.166e-016     -15.664
Hfo_wH2AsO4      1.015e-018       0.000  1.015e-018     -17.994

Mno           
-4.115e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.477e-032       0.000  9.477e-032     -31.023
Mno_O3-2         2.038e-032       0.000  2.038e-032     -31.691
Mno_O3Ca         5.880e-033       0.000  5.880e-033     -32.231
Mno_O3Ba         5.203e-033       0.000  5.203e-033     -32.284
Mno_O3Na-        4.465e-034       0.000  4.465e-034     -33.350
Mno_O3Mg         2.878e-034       0.000  2.878e-034     -33.541
Mno_O3HMn+       9.664e-035       0.000  9.664e-035     -34.015
Mno_O3H-         5.210e-035       0.000  5.210e-035     -34.283
Mno_O3HBa+       8.279e-036       0.000  8.279e-036     -35.082
Mno_O3HCa+       5.232e-036       0.000  5.232e-036     -35.281
Mno_O3HMg+       1.734e-037       0.000  1.734e-037     -36.761
Mno_O3HNa        1.065e-037       0.000  1.065e-037     -36.973
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        5.136e-047       0.000  5.136e-047     -46.289
Mno_O3H3Cl       1.327e-049       0.000  1.327e-049     -48.877

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.749e-007  2.749e-007
Ba               2.095e-005  2.095e-005
C                1.715e-003  1.715e-003
Ca               5.015e-004  5.015e-004
Cl               9.873e-005  9.873e-005
Fe               1.242e-006  1.242e-006
K                1.893e-005  1.893e-005
Mg               6.409e-005  6.409e-005
Mn               9.892e-006  9.892e-006
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.129      Charge balance
                                       pe  =  -5.220      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.133e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.592e-003
                       Total CO2 (mol/kg)  =  1.429e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.611e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -8.52
                               Iterations  =  57
                                  Total H  = 1.110155e+002
                                  Total O  = 5.551067e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   OH-                   1.419e-006  1.348e-006    -5.848    -5.870    -0.022
   H+                    7.787e-009  7.424e-009    -8.109    -8.129    -0.021
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.749e-007
   AsS(OH)(HS)-          2.729e-007  2.593e-007    -6.564    -6.586    -0.022
   H3AsO3                1.826e-009  1.827e-009    -8.739    -8.738     0.000
   H2AsO3-               1.833e-010  1.742e-010    -9.737    -9.759    -0.022
   HAsO3-2               5.741e-017  4.681e-017   -16.241   -16.330    -0.089
   H4AsO3+               7.071e-018  6.719e-018   -17.151   -17.173    -0.022
   As3S4(HS)2-           1.604e-018  1.524e-018   -17.795   -17.817    -0.022
   AsO3-3                1.991e-024  1.258e-024   -23.701   -23.900    -0.199
As(5)           4.524e-016
   HAsO4-2               4.141e-016  3.377e-016   -15.383   -15.471    -0.089
   H2AsO4-               3.814e-017  3.624e-017   -16.419   -16.441    -0.022
   AsO4-3                1.612e-019  1.018e-019   -18.793   -18.992    -0.199
   H3AsO4                5.366e-023  5.368e-023   -22.270   -22.270     0.000
Ba              2.095e-005
   Ba+2                  2.064e-005  1.683e-005    -4.685    -4.774    -0.089
   BaHCO3+               2.226e-007  2.116e-007    -6.652    -6.675    -0.022
   BaCO3                 7.199e-008  7.203e-008    -7.143    -7.143     0.000
   BaSO4                 5.591e-009  5.594e-009    -8.253    -8.252     0.000
   BaOH+                 8.085e-011  7.682e-011   -10.092   -10.115    -0.022
C(-4)           2.867e-004
   CH4                   2.867e-004  2.869e-004    -3.543    -3.542     0.000
C(4)            1.429e-003
   HCO3-                 1.378e-003  1.311e-003    -2.861    -2.882    -0.022
   CO2                   2.188e-005  2.189e-005    -4.660    -4.660     0.000
   CO3-2                 1.012e-005  8.282e-006    -4.995    -5.082    -0.087
   CaHCO3+               7.039e-006  6.689e-006    -5.152    -5.175    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               8.311e-007  7.898e-007    -6.080    -6.102    -0.022
   MnHCO3+               6.049e-007  5.748e-007    -6.218    -6.240    -0.022
   MgCO3                 4.067e-007  4.069e-007    -6.391    -6.391     0.000
   BaHCO3+               2.226e-007  2.116e-007    -6.652    -6.675    -0.022
   NaHCO3                1.523e-007  1.524e-007    -6.817    -6.817     0.000
   BaCO3                 7.199e-008  7.203e-008    -7.143    -7.143     0.000
   NaCO3-                3.354e-008  3.187e-008    -7.474    -7.497    -0.022
   FeCO3                 1.413e-008  1.414e-008    -7.850    -7.850     0.000
   FeHCO3+               9.819e-009  9.331e-009    -8.008    -8.030    -0.022
Ca              5.015e-004
   Ca+2                  4.888e-004  4.000e-004    -3.311    -3.398    -0.087
   CaHCO3+               7.039e-006  6.689e-006    -5.152    -5.175    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.289e-008  5.291e-008    -7.277    -7.276     0.000
   CaOH+                 9.408e-009  8.940e-009    -8.026    -8.049    -0.022
   CaHSO4+               2.422e-015  2.301e-015   -14.616   -14.638    -0.022
Cl              9.873e-005
   Cl-                   9.873e-005  9.378e-005    -4.006    -4.028    -0.022
   MnCl+                 1.978e-009  1.879e-009    -8.704    -8.726    -0.022
   FeCl+                 9.695e-012  9.213e-012   -11.013   -11.036    -0.022
   MnCl2                 7.690e-014  7.693e-014   -13.114   -13.114     0.000
   MnCl3-                2.091e-018  1.987e-018   -17.680   -17.702    -0.022
   FeCl+2                1.422e-028  1.159e-028   -27.847   -27.936    -0.089
   FeCl2+                5.110e-032  4.856e-032   -31.292   -31.314    -0.022
   FeCl3                 4.552e-037  4.554e-037   -36.342   -36.342     0.000
Fe(2)           1.242e-006
   Fe(HS)2               1.111e-006  1.111e-006    -5.954    -5.954     0.000
   Fe+2                  8.728e-008  7.116e-008    -7.059    -7.148    -0.089
   Fe(HS)3-              1.685e-008  1.602e-008    -7.773    -7.795    -0.022
   FeCO3                 1.413e-008  1.414e-008    -7.850    -7.850     0.000
   FeHCO3+               9.819e-009  9.331e-009    -8.008    -8.030    -0.022
   FeOH+                 3.190e-009  3.031e-009    -8.496    -8.518    -0.022
   FeCl+                 9.695e-012  9.213e-012   -11.013   -11.036    -0.022
   FeSO4                 8.386e-012  8.391e-012   -11.076   -11.076     0.000
   Fe(OH)2               3.473e-012  3.475e-012   -11.459   -11.459     0.000
   Fe(OH)3-              1.830e-014  1.739e-014   -13.738   -13.760    -0.022



   FeHSO4+               4.309e-019  4.095e-019   -18.366   -18.388    -0.022
Fe(3)           3.276e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              3.560e-015  3.383e-015   -14.449   -14.471    -0.022
   Fe(OH)2+              1.670e-015  1.587e-015   -14.777   -14.799    -0.022
   FeOH+2                4.365e-020  3.559e-020   -19.360   -19.449    -0.089
   Fe+3                  6.478e-026  4.093e-026   -25.189   -25.388    -0.199
   FeSO4+                3.131e-028  2.975e-028   -27.504   -27.526    -0.022
   FeCl+2                1.422e-028  1.159e-028   -27.847   -27.936    -0.089
   FeCl2+                5.110e-032  4.856e-032   -31.292   -31.314    -0.022
   Fe(SO4)2-             4.542e-033  4.316e-033   -32.343   -32.365    -0.022
   FeHSO4+2              7.255e-036  5.915e-036   -35.139   -35.228    -0.089
   FeCl3                 4.552e-037  4.554e-037   -36.342   -36.342     0.000
   Fe2(OH)2+4            7.713e-038  3.409e-038   -37.113   -37.467    -0.355
   Fe3(OH)4+5            0.000e+000  0.000e+000   -49.393   -49.947    -0.554
H(0)            2.151e-009
   H2                    1.075e-009  1.076e-009    -8.968    -8.968     0.000
K               1.893e-005
   K+                    1.893e-005  1.798e-005    -4.723    -4.745    -0.022
   KSO4-                 8.814e-011  8.376e-011   -10.055   -10.077    -0.022
Mg              6.409e-005
   Mg+2                  6.282e-005  5.148e-005    -4.202    -4.288    -0.086
   MgHCO3+               8.311e-007  7.898e-007    -6.080    -6.102    -0.022
   MgCO3                 4.067e-007  4.069e-007    -6.391    -6.391     0.000
   MgOH+                 2.649e-008  2.517e-008    -7.577    -7.599    -0.022
   MgSO4                 7.998e-009  8.002e-009    -8.097    -8.097     0.000
Mn(2)           9.892e-006
   Mn+2                  6.032e-006  4.919e-006    -5.220    -5.308    -0.089
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               6.049e-007  5.748e-007    -6.218    -6.240    -0.022
   MnOH+                 1.792e-008  1.703e-008    -7.747    -7.769    -0.022
   MnCl+                 1.978e-009  1.879e-009    -8.704    -8.726    -0.022
   MnSO4                 5.797e-010  5.799e-010    -9.237    -9.237     0.000
   MnCl2                 7.690e-014  7.693e-014   -13.114   -13.114     0.000
   Mn(OH)3-              2.004e-016  1.905e-016   -15.698   -15.720    -0.022
   MnCl3-                2.091e-018  1.987e-018   -17.680   -17.702    -0.022
Mn(3)           1.449e-036
   Mn+3                  1.449e-036  9.154e-037   -35.839   -36.038    -0.199
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.506   -79.594    -0.089
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.177   -94.199    -0.022
Na              2.176e-004
   Na+                   2.174e-004  2.067e-004    -3.663    -3.685    -0.022
   NaHCO3                1.523e-007  1.524e-007    -6.817    -6.817     0.000
   NaCO3-                3.354e-008  3.187e-008    -7.474    -7.497    -0.022
   NaSO4-                7.228e-010  6.868e-010    -9.141    -9.163    -0.022
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.444   -74.444     0.000
S(-2)           2.075e-004
   HS-                   1.393e-004  1.324e-004    -3.856    -3.878    -0.022
   H2S                   8.588e-006  8.592e-006    -5.066    -5.066     0.000
   S5-2                  5.441e-006  4.530e-006    -5.264    -5.344    -0.080
   S4-2                  3.190e-006  2.643e-006    -5.496    -5.578    -0.082
   S6-2                  2.804e-006  2.345e-006    -5.552    -5.630    -0.078
   Fe(HS)2               1.111e-006  1.111e-006    -5.954    -5.954     0.000
   AsS(OH)(HS)-          2.729e-007  2.593e-007    -6.564    -6.586    -0.022
   Fe(HS)3-              1.685e-008  1.602e-008    -7.773    -7.795    -0.022
   S-2                   2.641e-009  2.153e-009    -8.578    -8.667    -0.089
   S3-2                  1.130e-009  9.313e-010    -8.947    -9.031    -0.084
   S2-2                  6.438e-011  5.286e-011   -10.191   -10.277    -0.086
   As3S4(HS)2-           1.604e-018  1.524e-018   -17.795   -17.817    -0.022
S(6)            8.790e-007
   SO4-2                 8.111e-007  6.630e-007    -6.091    -6.178    -0.088
   CaSO4                 5.289e-008  5.291e-008    -7.277    -7.276     0.000
   MgSO4                 7.998e-009  8.002e-009    -8.097    -8.097     0.000
   BaSO4                 5.591e-009  5.594e-009    -8.253    -8.252     0.000



   NaSO4-                7.228e-010  6.868e-010    -9.141    -9.163    -0.022
   MnSO4                 5.797e-010  5.799e-010    -9.237    -9.237     0.000
   KSO4-                 8.814e-011  8.376e-011   -10.055   -10.077    -0.022
   FeSO4                 8.386e-012  8.391e-012   -11.076   -11.076     0.000
   HSO4-                 5.036e-013  4.786e-013   -12.298   -12.320    -0.022
   CaHSO4+               2.422e-015  2.301e-015   -14.616   -14.638    -0.022
   FeHSO4+               4.309e-019  4.095e-019   -18.366   -18.388    -0.022
   FeSO4+                3.131e-028  2.975e-028   -27.504   -27.526    -0.022
   Fe(SO4)2-             4.542e-033  4.316e-033   -32.343   -32.365    -0.022
   FeHSO4+2              7.255e-036  5.915e-036   -35.139   -35.228    -0.089

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.10  -17.48   -1.38  As2O3
Artinite         -7.00    2.60    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.77  -44.54    8.23  As2O5
As2S3(am)        -8.60  -53.50  -44.90  As2S3
As_native        -4.93  -17.47  -12.53  As
Ba3(AsO4)2       -2.20  -52.31  -50.11  Ba3(AsO4)2
Barite           -0.98  -10.95   -9.97  BaSO4
Birnessite      -26.83   16.77   43.60  MnO2
Bixbyite        -22.69  -23.30   -0.61  Mn2O3
Brucite          -4.87   11.97   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -29.27  -48.18  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.68   -3.54   -2.86  CH4
Claudetite      -16.14  -17.48   -1.34  As2O3
CO2(g)           -3.19   -4.66   -1.47  CO2
Dolomite         -0.76  -17.85  -17.09  CaMg(CO3)2
Dolomite(d)      -1.31  -17.85  -16.54  CaMg(CO3)2
Epsomite         -8.33  -10.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.61   -4.65   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.02   -2.90   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          4.12  -40.92  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.07   -5.07   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -22.36   38.67   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.62  -36.59  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.75  -25.51   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.31  -45.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.28  -44.49   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.15  -43.43   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.48  -47.87   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.75   -2.90   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.34   -9.37   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.48   13.86   25.34  MnOOH
Melanterite     -11.12  -13.33   -2.21  FeSO4:7H2O
Mirabilite      -12.43  -13.55   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.90  -90.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.20  -53.91  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.07  -13.36    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -6.02   -6.57   -0.55  NaHCO3



Natron          -11.14  -12.45   -1.31  Na2CO3:10H2O
Nesquehonite     -3.75   -9.37   -5.62  MgCO3:3H2O
Nsutite         -25.80   16.77   42.56  MnO2
O2(g)           -71.55  -74.44   -2.89  O2
Orpiment         -7.20  -53.50  -46.30  As2S3
Portlandite      -9.94   12.86   22.80  Ca(OH)2
Pyrite            9.39   -9.09  -18.48  FeS2
Pyrochroite      -4.25   10.95   15.20  Mn(OH)2
Pyrolusite      -24.61   16.77   41.38  MnO2
Realgar          -3.71  -23.65  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.13  -44.38  -20.25  FeAsO4:2H2O
Siderite         -1.34  -12.23  -10.89  FeCO3
Siderite(d)(3)   -1.78  -12.23  -10.45  FeCO3
Sulfur           -4.08  -19.11  -15.03  S
Thenardite      -13.37  -13.55   -0.18  Na2SO4
Thermonatrite   -12.58  -12.45    0.13  Na2CO3:H2O
Trona           -18.22  -19.02   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.29   -9.86   -8.56  BaCO3

Reaction step 7.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.98   16.62   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.957e-002 -4.345e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002 -3.250e-006
Manganite          -11.63   13.71   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.297e-004  4.297e-004
Siderite(d)(3)      -1.63  -12.08  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.36   -9.92   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 6.417e-005  Surface charge, eq

Hfo_s         



 5.298e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.368e-006       0.824  4.368e-006      -5.360
Hfo_sOHCa+2      7.920e-007       0.149  7.920e-007      -6.101
Hfo_sOHBa+2      8.898e-008       0.017  8.898e-008      -7.051
Hfo_sOFe+        2.533e-008       0.005  2.533e-008      -7.596
Hfo_sOH          1.854e-008       0.003  1.854e-008      -7.732
Hfo_sOH2+        3.438e-009       0.001  3.438e-009      -8.464
Hfo_sO-          2.290e-009       0.000  2.290e-009      -8.640

Hfo           
 6.417e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.230e-004       0.581  1.230e-004      -3.910
Hfo_wOMn+        2.303e-005       0.109  2.303e-005      -4.638
Hfo_wOH2+        2.282e-005       0.108  2.282e-005      -4.642
Hfo_wOMg+        1.742e-005       0.082  1.742e-005      -4.759
Hfo_wO-          1.520e-005       0.072  1.520e-005      -4.818
Hfo_wOCa+        8.364e-006       0.039  8.364e-006      -5.078
Hfo_wOFe+        1.569e-006       0.007  1.569e-006      -5.804
Hfo_wOFeOH       4.439e-007       0.002  4.439e-007      -6.353
Hfo_wH2AsO3      4.362e-008       0.000  4.362e-008      -7.360
Hfo_wOBa+        1.358e-008       0.000  1.358e-008      -7.867
Hfo_wOHSO4-2     4.364e-010       0.000  4.364e-010      -9.360
Hfo_wSO4-        4.057e-011       0.000  4.057e-011     -10.392
Hfo_wOHAsO4-3    1.739e-013       0.000  1.739e-013     -12.760
Hfo_wHAsO4-      1.339e-016       0.000  1.339e-016     -15.873
Hfo_wH2AsO4      8.038e-019       0.000  8.038e-019     -18.095

Mno           
-6.142e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.620e-028       0.000  1.620e-028     -27.790
Mno_O3-2         3.045e-029       0.000  3.045e-029     -28.516
Mno_O3Ca         1.005e-029       0.000  1.005e-029     -28.998
Mno_O3Ba         7.684e-030       0.000  7.684e-030     -29.114
Mno_O3Na-        6.653e-031       0.000  6.653e-031     -30.177
Mno_O3Mg         4.477e-031       0.000  4.477e-031     -30.349
Mno_O3HMn+       2.117e-031       0.000  2.117e-031     -30.674
Mno_O3H-         9.971e-032       0.000  9.971e-032     -31.001
Mno_O3HBa+       1.567e-032       0.000  1.567e-032     -31.805
Mno_O3HCa+       1.146e-032       0.000  1.146e-032     -31.941
Mno_O3HMg+       3.456e-034       0.000  3.456e-034     -33.461
Mno_O3HNa        2.033e-034       0.000  2.033e-034     -33.692
Mno_O3H2         2.452e-037       0.000  2.452e-037     -36.610
Mno_O3H3+        1.614e-043       0.000  1.614e-043     -42.792
Mno_O3H3Cl       4.157e-046       0.000  4.157e-046     -45.381

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.873e-007  2.873e-007
Ba               2.094e-005  2.094e-005
C                1.992e-003  1.992e-003
Ca               5.799e-004  5.799e-004
Cl               9.873e-005  9.873e-005



Fe               2.169e-006  2.169e-006
K                1.893e-005  1.893e-005
Mg               6.744e-005  6.745e-005
Mn               1.101e-005  1.101e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.022      Charge balance
                                       pe  =  -5.109      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.376e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.764e-003
                       Total CO2 (mol/kg)  =  1.608e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.648e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.80
                               Iterations  =  39
                                  Total H  = 1.110159e+002
                                  Total O  = 5.551110e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.110e-006  1.052e-006    -5.955    -5.978    -0.023
   H+                    9.999e-009  9.512e-009    -8.000    -8.022    -0.022
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           2.873e-007
   AsS(OH)(HS)-          2.858e-007  2.709e-007    -6.544    -6.567    -0.023
   H3AsO3                1.378e-009  1.379e-009    -8.861    -8.860     0.000
   H2AsO3-               1.083e-010  1.026e-010    -9.965    -9.989    -0.023
   HAsO3-2               2.668e-017  2.153e-017   -16.574   -16.667    -0.093
   H4AsO3+               6.857e-018  6.499e-018   -17.164   -17.187    -0.023
   As3S4(HS)2-           3.009e-018  2.851e-018   -17.522   -17.545    -0.023
   AsO3-3                7.320e-025  4.516e-025   -24.135   -24.345    -0.210
As(5)           2.188e-016
   HAsO4-2               1.958e-016  1.580e-016   -15.708   -15.801    -0.093
   H2AsO4-               2.291e-017  2.172e-017   -16.640   -16.663    -0.023
   AsO4-3                6.026e-020  3.718e-020   -19.220   -19.430    -0.210
   H3AsO4                4.119e-023  4.122e-023   -22.385   -22.385     0.000
Ba              2.094e-005
   Ba+2                  2.063e-005  1.664e-005    -4.686    -4.779    -0.093
   BaHCO3+               2.471e-007  2.342e-007    -6.607    -6.630    -0.023
   BaCO3                 6.219e-008  6.222e-008    -7.206    -7.206     0.000
   BaSO4                 4.796e-009  4.799e-009    -8.319    -8.319     0.000
   BaOH+                 6.255e-011  5.929e-011   -10.204   -10.227    -0.023
C(-4)           3.844e-004
   CH4                   3.844e-004  3.846e-004    -3.415    -3.415     0.000
C(4)            1.608e-003
   HCO3-                 1.547e-003  1.468e-003    -2.811    -2.833    -0.023
   CO2                   3.137e-005  3.139e-005    -4.503    -4.503     0.000
   CaHCO3+               9.042e-006  8.570e-006    -5.044    -5.067    -0.023
   CO3-2                 8.931e-006  7.236e-006    -5.049    -5.140    -0.091
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               9.714e-007  9.207e-007    -6.013    -6.036    -0.023
   MnHCO3+               7.770e-007  7.364e-007    -6.110    -6.133    -0.023
   MgCO3                 3.700e-007  3.702e-007    -6.432    -6.432     0.000
   BaHCO3+               2.471e-007  2.342e-007    -6.607    -6.630    -0.023
   NaHCO3                1.700e-007  1.701e-007    -6.769    -6.769     0.000
   BaCO3                 6.219e-008  6.222e-008    -7.206    -7.206     0.000
   NaCO3-                2.931e-008  2.777e-008    -7.533    -7.556    -0.023
   FeCO3                 2.010e-008  2.011e-008    -7.697    -7.697     0.000



   FeHCO3+               1.794e-008  1.700e-008    -7.746    -7.770    -0.023
Ca              5.799e-004
   Ca+2                  5.652e-004  4.578e-004    -3.248    -3.339    -0.092
   CaHCO3+               9.042e-006  8.570e-006    -5.044    -5.067    -0.023
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.252e-008  5.254e-008    -7.280    -7.279     0.000
   CaOH+                 8.427e-009  7.987e-009    -8.074    -8.098    -0.023
   CaHSO4+               3.090e-015  2.928e-015   -14.510   -14.533    -0.023
Cl              9.873e-005
   Cl-                   9.873e-005  9.353e-005    -4.006    -4.029    -0.023
   MnCl+                 2.263e-009  2.145e-009    -8.645    -8.669    -0.023
   FeCl+                 1.578e-011  1.496e-011   -10.802   -10.825    -0.023
   MnCl2                 8.753e-014  8.758e-014   -13.058   -13.058     0.000
   MnCl3-                2.381e-018  2.256e-018   -17.623   -17.647    -0.023
   FeCl+2                3.013e-028  2.431e-028   -27.521   -27.614    -0.093
   FeCl2+                1.072e-031  1.016e-031   -30.970   -30.993    -0.023
   FeCl3                 9.495e-037  9.501e-037   -36.022   -36.022     0.000
Fe(2)           2.169e-006
   Fe(HS)2               1.952e-006  1.953e-006    -5.709    -5.709     0.000
   Fe+2                  1.436e-007  1.158e-007    -6.843    -6.936    -0.093
   Fe(HS)3-              3.087e-008  2.926e-008    -7.510    -7.534    -0.023
   FeCO3                 2.010e-008  2.011e-008    -7.697    -7.697     0.000
   FeHCO3+               1.794e-008  1.700e-008    -7.746    -7.770    -0.023
   FeOH+                 4.063e-009  3.851e-009    -8.391    -8.414    -0.023
   FeCl+                 1.578e-011  1.496e-011   -10.802   -10.825    -0.023
   FeSO4                 1.184e-011  1.185e-011   -10.927   -10.926     0.000
   Fe(OH)2               3.443e-012  3.445e-012   -11.463   -11.463     0.000
   Fe(OH)3-              1.420e-014  1.346e-014   -13.848   -13.871    -0.023
   FeHSO4+               7.817e-019  7.409e-019   -18.107   -18.130    -0.023
Fe(3)           3.246e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              2.786e-015  2.640e-015   -14.555   -14.578    -0.023
   Fe(OH)2+              2.146e-015  2.034e-015   -14.668   -14.692    -0.023
   FeOH+2                7.241e-020  5.842e-020   -19.140   -19.233    -0.093
   Fe+3                  1.395e-025  8.607e-026   -24.855   -25.065    -0.210
   FeSO4+                5.729e-028  5.429e-028   -27.242   -27.265    -0.023
   FeCl+2                3.013e-028  2.431e-028   -27.521   -27.614    -0.093
   FeCl2+                1.072e-031  1.016e-031   -30.970   -30.993    -0.023
   Fe(SO4)2-             7.210e-033  6.833e-033   -32.142   -32.165    -0.023
   FeHSO4+2              1.714e-035  1.383e-035   -34.766   -34.859    -0.093
   FeCl3                 9.495e-037  9.501e-037   -36.022   -36.022     0.000
   Fe2(OH)2+4            2.168e-037  9.187e-038   -36.664   -37.037    -0.373
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.826   -49.409    -0.583
H(0)            2.115e-009
   H2                    1.057e-009  1.058e-009    -8.976    -8.976     0.000
K               1.893e-005
   K+                    1.893e-005  1.793e-005    -4.723    -4.746    -0.023
   KSO4-                 7.647e-011  7.248e-011   -10.117   -10.140    -0.023
Mg              6.744e-005
   Mg+2                  6.607e-005  5.361e-005    -4.180    -4.271    -0.091
   MgHCO3+               9.714e-007  9.207e-007    -6.013    -6.036    -0.023
   MgCO3                 3.700e-007  3.702e-007    -6.432    -6.432     0.000
   MgOH+                 2.159e-008  2.046e-008    -7.666    -7.689    -0.023
   MgSO4                 7.226e-009  7.230e-009    -8.141    -8.141     0.000
Mn(2)           1.101e-005
   Mn+2                  6.978e-006  5.630e-006    -5.156    -5.250    -0.093
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               7.770e-007  7.364e-007    -6.110    -6.133    -0.023
   MnOH+                 1.605e-008  1.521e-008    -7.795    -7.818    -0.023
   MnCl+                 2.263e-009  2.145e-009    -8.645    -8.669    -0.023
   MnSO4                 5.756e-010  5.759e-010    -9.240    -9.240     0.000
   MnCl2                 8.753e-014  8.758e-014   -13.058   -13.058     0.000
   Mn(OH)3-              1.094e-016  1.037e-016   -15.961   -15.984    -0.023
   MnCl3-                2.381e-018  2.256e-018   -17.623   -17.647    -0.023
Mn(3)           2.194e-036
   Mn+3                  2.194e-036  1.354e-036   -35.659   -35.868    -0.210
Mn(6)           0.000e+000



   MnO4-2                0.000e+000  0.000e+000   -79.858   -79.952    -0.093
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.421   -94.445    -0.023
Na              2.176e-004
   Na+                   2.174e-004  2.061e-004    -3.663    -3.686    -0.023
   NaHCO3                1.700e-007  1.701e-007    -6.769    -6.769     0.000
   NaCO3-                2.931e-008  2.777e-008    -7.533    -7.556    -0.023
   NaSO4-                6.271e-010  5.943e-010    -9.203    -9.226    -0.023
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.429   -74.429     0.000
S(-2)           2.076e-004
   HS-                   1.451e-004  1.375e-004    -3.838    -3.862    -0.023
   H2S                   1.143e-005  1.144e-005    -4.942    -4.942     0.000
   S5-2                  4.451e-006  3.674e-006    -5.352    -5.435    -0.083
   S4-2                  2.611e-006  2.144e-006    -5.583    -5.669    -0.086
   S6-2                  2.292e-006  1.902e-006    -5.640    -5.721    -0.081
   Fe(HS)2               1.952e-006  1.953e-006    -5.709    -5.709     0.000
   AsS(OH)(HS)-          2.858e-007  2.709e-007    -6.544    -6.567    -0.023
   Fe(HS)3-              3.087e-008  2.926e-008    -7.510    -7.534    -0.023
   S-2                   2.165e-009  1.747e-009    -8.665    -8.758    -0.093
   S3-2                  9.251e-010  7.554e-010    -9.034    -9.122    -0.088
   S2-2                  5.274e-011  4.287e-011   -10.278   -10.368    -0.090
   As3S4(HS)2-           3.009e-018  2.851e-018   -17.522   -17.545    -0.023
S(6)            7.769e-007
   SO4-2                 7.111e-007  5.753e-007    -6.148    -6.240    -0.092
   CaSO4                 5.252e-008  5.254e-008    -7.280    -7.279     0.000
   MgSO4                 7.226e-009  7.230e-009    -8.141    -8.141     0.000
   BaSO4                 4.796e-009  4.799e-009    -8.319    -8.319     0.000
   NaSO4-                6.271e-010  5.943e-010    -9.203    -9.226    -0.023
   MnSO4                 5.756e-010  5.759e-010    -9.240    -9.240     0.000
   KSO4-                 7.647e-011  7.248e-011   -10.117   -10.140    -0.023
   FeSO4                 1.184e-011  1.185e-011   -10.927   -10.926     0.000
   HSO4-                 5.613e-013  5.320e-013   -12.251   -12.274    -0.023
   CaHSO4+               3.090e-015  2.928e-015   -14.510   -14.533    -0.023
   FeHSO4+               7.817e-019  7.409e-019   -18.107   -18.130    -0.023
   FeSO4+                5.729e-028  5.429e-028   -27.242   -27.265    -0.023
   Fe(SO4)2-             7.210e-033  6.833e-033   -32.142   -32.165    -0.023
   FeHSO4+2              1.714e-035  1.383e-035   -34.766   -34.859    -0.093

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.34  -17.72   -1.38  As2O3
Artinite         -7.24    2.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.00  -44.77    8.23  As2O5
As2S3(am)        -8.47  -53.37  -44.90  As2S3
As_native        -5.07  -17.60  -12.53  As
Ba3(AsO4)2       -3.09  -53.20  -50.11  Ba3(AsO4)2
Barite           -1.05  -11.02   -9.97  BaSO4
Birnessite      -26.98   16.62   43.60  MnO2
Bixbyite        -23.00  -23.61   -0.61  Mn2O3
Brucite          -5.07   11.77   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -29.97  -48.88  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.55   -3.41   -2.86  CH4
Claudetite      -16.38  -17.72   -1.34  As2O3
CO2(g)           -3.04   -4.50   -1.47  CO2
Dolomite         -0.80  -17.89  -17.09  CaMg(CO3)2
Dolomite(d)      -1.35  -17.89  -16.54  CaMg(CO3)2
Epsomite         -8.37  -10.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.58   -4.62   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.14   -2.78   -3.92  FeS



Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          4.61  -40.43  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.83   -8.98   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.94   -4.94   -1.00  H2S
Halite           -9.30   -7.71    1.58  NaCl
Hausmannite     -22.82   38.21   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.75  -36.71  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.11  -25.87   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.09  -44.92   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.08  -44.29   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.95  -43.23   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.18  -47.57   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.87   -2.78   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.38   -9.41   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.63   13.71   25.34  MnOOH
Melanterite     -10.97  -13.18   -2.21  FeSO4:7H2O
Mirabilite      -12.50  -13.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.75  -90.46   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.90  -54.61  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.02  -13.31    2.71  MnCl2:4H2O
MnS(Green)       -4.89   -1.09    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.97   -6.52   -0.55  NaHCO3
Natron          -11.20  -12.51   -1.31  Na2CO3:10H2O
Nesquehonite     -3.79   -9.41   -5.62  MgCO3:3H2O
Nsutite         -25.94   16.62   42.56  MnO2
O2(g)           -71.54  -74.43   -2.89  O2
Orpiment         -7.07  -53.37  -46.30  As2S3
Portlandite     -10.10   12.70   22.80  Ca(OH)2
Pyrite            9.65   -8.83  -18.48  FeS2
Pyrochroite      -4.41   10.79   15.20  Mn(OH)2
Pyrolusite      -24.76   16.62   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.25  -44.49  -20.25  FeAsO4:2H2O
Siderite         -1.19  -12.08  -10.89  FeCO3
Siderite(d)(3)   -1.63  -12.08  -10.45  FeCO3
Sulfur           -3.95  -18.98  -15.03  S
Thenardite      -13.43  -13.61   -0.18  Na2SO4
Thermonatrite   -12.64  -12.51    0.13  Na2CO3:H2O
Trona           -18.24  -19.03   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.36   -9.92   -8.56  BaCO3

Reaction step 8.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles



C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.11   16.49   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.949e-002 -5.098e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002 -4.846e-006
Manganite          -11.76   13.58   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.307e-004  4.307e-004
Siderite(d)(3)      -1.50  -11.95  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.41   -9.97   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 6.797e-005  Surface charge, eq

Hfo_s         
 5.298e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.204e-006       0.793  4.204e-006      -5.376
Hfo_sOHCa+2      9.415e-007       0.178  9.415e-007      -6.026
Hfo_sOHBa+2      9.347e-008       0.018  9.347e-008      -7.029
Hfo_sOFe+        3.287e-008       0.006  3.287e-008      -7.483
Hfo_sOH          1.968e-008       0.004  1.968e-008      -7.706
Hfo_sOH2+        4.508e-009       0.001  4.508e-009      -8.346
Hfo_sO-          1.968e-009       0.000  1.968e-009      -8.706

Hfo           
 6.797e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.248e-004       0.589  1.248e-004      -3.904
Hfo_wOH2+        2.859e-005       0.135  2.859e-005      -4.544
Hfo_wOMn+        2.118e-005       0.100  2.118e-005      -4.674
Hfo_wOMg+        1.473e-005       0.070  1.473e-005      -4.832
Hfo_wO-          1.248e-005       0.059  1.248e-005      -4.904
Hfo_wOCa+        7.692e-006       0.036  7.692e-006      -5.114
Hfo_wOFe+        1.946e-006       0.009  1.946e-006      -5.711
Hfo_wOFeOH       4.457e-007       0.002  4.457e-007      -6.351
Hfo_wH2AsO3      3.556e-008       0.000  3.556e-008      -7.449
Hfo_wOBa+        1.104e-008       0.000  1.104e-008      -7.957
Hfo_wOHSO4-2     3.955e-010       0.000  3.955e-010      -9.403
Hfo_wSO4-        4.541e-011       0.000  4.541e-011     -10.343
Hfo_wOHAsO4-3    7.678e-014       0.000  7.678e-014     -13.115
Hfo_wHAsO4-      9.023e-017       0.000  9.023e-017     -16.045
Hfo_wH2AsO4      6.690e-019       0.000  6.690e-019     -18.175

Mno           
-4.036e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.194e-028       0.000  1.194e-028     -27.923
Mno_O3-2         2.003e-029       0.000  2.003e-029     -28.698
Mno_O3Ca         7.409e-030       0.000  7.409e-030     -29.130



Mno_O3Ba         5.003e-030       0.000  5.003e-030     -29.301
Mno_O3Na-        4.366e-031       0.000  4.366e-031     -30.360
Mno_O3Mg         3.033e-031       0.000  3.033e-031     -30.518
Mno_O3HMn+       1.927e-031       0.000  1.927e-031     -30.715
Mno_O3H-         8.104e-032       0.000  8.104e-032     -31.091
Mno_O3HBa+       1.260e-032       0.000  1.260e-032     -31.900
Mno_O3HCa+       1.043e-032       0.000  1.043e-032     -31.982
Mno_O3HMg+       2.892e-034       0.000  2.892e-034     -33.539
Mno_O3HNa        1.648e-034       0.000  1.648e-034     -33.783
Mno_O3H2         2.462e-037       0.000  2.462e-037     -36.609
Mno_O3H3+        2.001e-043       0.000  2.001e-043     -42.699
Mno_O3H3Cl       5.143e-046       0.000  5.143e-046     -45.289

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.954e-007  2.954e-007
Ba               2.094e-005  2.094e-005
C                2.267e-003  2.267e-003
Ca               6.557e-004  6.557e-004
Cl               9.873e-005  9.873e-005
Fe               3.379e-006  3.379e-006
K                1.893e-005  1.893e-005
Mg               7.014e-005  7.014e-005
Mn               1.210e-005  1.210e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.930      Charge balance
                                       pe  =  -5.013      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.610e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.930e-003
                       Total CO2 (mol/kg)  =  1.784e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.686e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.23
                               Iterations  =  30
                                  Total H  = 1.110163e+002
                                  Total O  = 5.551153e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   9.011e-007  8.519e-007    -6.045    -6.070    -0.024
   H+                    1.238e-008  1.175e-008    -7.907    -7.930    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           2.954e-007
   AsS(OH)(HS)-          2.942e-007  2.782e-007    -6.531    -6.556    -0.024
   H3AsO3                1.108e-009  1.109e-009    -8.955    -8.955     0.000
   H2AsO3-               7.065e-011  6.679e-011   -10.151   -10.175    -0.024
   HAsO3-2               1.419e-017  1.134e-017   -16.848   -16.945    -0.097
   H4AsO3+               6.826e-018  6.454e-018   -17.166   -17.190    -0.024
   As3S4(HS)2-           4.981e-018  4.710e-018   -17.303   -17.327    -0.024
   AsO3-3                3.191e-025  1.926e-025   -24.496   -24.715    -0.219
As(5)           1.216e-016
   HAsO4-2               1.063e-016  8.494e-017   -15.973   -16.071    -0.097
   H2AsO4-               1.526e-017  1.443e-017   -16.817   -16.841    -0.024
   AsO4-3                2.681e-020  1.618e-020   -19.572   -19.791    -0.219
   H3AsO4                3.380e-023  3.382e-023   -22.471   -22.471     0.000
Ba              2.094e-005



   Ba+2                  2.061e-005  1.647e-005    -4.686    -4.783    -0.097
   BaHCO3+               2.703e-007  2.556e-007    -6.568    -6.592    -0.024
   BaCO3                 5.495e-008  5.498e-008    -7.260    -7.260     0.000
   BaSO4                 4.240e-009  4.242e-009    -8.373    -8.372     0.000
   BaOH+                 5.023e-011  4.749e-011   -10.299   -10.323    -0.024
C(-4)           4.826e-004
   CH4                   4.826e-004  4.828e-004    -3.316    -3.316     0.000
C(4)            1.784e-003
   HCO3-                 1.710e-003  1.619e-003    -2.767    -2.791    -0.024
   CO2                   4.274e-005  4.277e-005    -4.369    -4.369     0.000
   CaHCO3+               1.120e-005  1.059e-005    -4.951    -4.975    -0.024
   CO3-2                 8.049e-006  6.461e-006    -5.094    -5.190    -0.095
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.106e-006  1.046e-006    -5.956    -5.981    -0.024
   MnHCO3+               9.621e-007  9.097e-007    -6.017    -6.041    -0.024
   MgCO3                 3.402e-007  3.404e-007    -6.468    -6.468     0.000
   BaHCO3+               2.703e-007  2.556e-007    -6.568    -6.592    -0.024
   NaHCO3                1.871e-007  1.872e-007    -6.728    -6.728     0.000
   BaCO3                 5.495e-008  5.498e-008    -7.260    -7.260     0.000
   FeHCO3+               2.996e-008  2.832e-008    -7.524    -7.548    -0.024
   FeCO3                 2.710e-008  2.712e-008    -7.567    -7.567     0.000
   NaCO3-                2.617e-008  2.474e-008    -7.582    -7.607    -0.024
Ca              6.557e-004
   Ca+2                  6.389e-004  5.127e-004    -3.195    -3.290    -0.096
   CaHCO3+               1.120e-005  1.059e-005    -4.951    -4.975    -0.024
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.254e-008  5.257e-008    -7.279    -7.279     0.000
   CaOH+                 7.658e-009  7.241e-009    -8.116    -8.140    -0.024
   CaHSO4+               3.828e-015  3.619e-015   -14.417   -14.441    -0.024
Cl              9.873e-005
   Cl-                   9.873e-005  9.330e-005    -4.006    -4.030    -0.025
   MnCl+                 2.535e-009  2.396e-009    -8.596    -8.620    -0.024
   FeCl+                 2.383e-011  2.253e-011   -10.623   -10.647    -0.024
   MnCl2                 9.755e-014  9.760e-014   -13.011   -13.011     0.000
   MnCl3-                2.653e-018  2.508e-018   -17.576   -17.601    -0.024
   FeCl+2                5.721e-028  4.571e-028   -27.243   -27.340    -0.097
   FeCl2+                2.015e-031  1.905e-031   -30.696   -30.720    -0.024
   FeCl3                 1.777e-036  1.778e-036   -35.750   -35.750     0.000
Fe(2)           3.379e-006
   Fe(HS)2               3.048e-006  3.050e-006    -5.516    -5.516     0.000
   Fe+2                  2.189e-007  1.749e-007    -6.660    -6.757    -0.097
   Fe(HS)3-              4.914e-008  4.646e-008    -7.309    -7.333    -0.024
   FeHCO3+               2.996e-008  2.832e-008    -7.524    -7.548    -0.024
   FeCO3                 2.710e-008  2.712e-008    -7.567    -7.567     0.000
   FeOH+                 4.980e-009  4.708e-009    -8.303    -8.327    -0.024
   FeCl+                 2.383e-011  2.253e-011   -10.623   -10.647    -0.024
   FeSO4                 1.598e-011  1.599e-011   -10.796   -10.796     0.000
   Fe(OH)2               3.408e-012  3.410e-012   -11.467   -11.467     0.000
   Fe(OH)3-              1.140e-014  1.078e-014   -13.943   -13.967    -0.024
   FeHSO4+               1.306e-018  1.235e-018   -17.884   -17.908    -0.024
Fe(3)           3.244e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.657e-015  2.512e-015   -14.576   -14.600    -0.024
   Fe(OH)4-              2.261e-015  2.138e-015   -14.646   -14.670    -0.024
   FeOH+2                1.116e-019  8.914e-020   -18.952   -19.050    -0.097
   Fe+3                  2.687e-025  1.622e-025   -24.571   -24.790    -0.219
   FeSO4+                9.670e-028  9.143e-028   -27.015   -27.039    -0.024
   FeCl+2                5.721e-028  4.571e-028   -27.243   -27.340    -0.097
   FeCl2+                2.015e-031  1.905e-031   -30.696   -30.720    -0.024
   Fe(SO4)2-             1.087e-032  1.028e-032   -31.964   -31.988    -0.024
   FeHSO4+2              3.600e-035  2.877e-035   -34.444   -34.541    -0.097
   FeCl3                 1.777e-036  1.778e-036   -35.750   -35.750     0.000
   Fe2(OH)2+4            5.246e-037  2.139e-037   -36.280   -36.670    -0.390
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.341   -48.950    -0.609
H(0)            2.072e-009
   H2                    1.036e-009  1.037e-009    -8.985    -8.984     0.000



K               1.893e-005
   K+                    1.893e-005  1.789e-005    -4.723    -4.747    -0.025
   KSO4-                 6.832e-011  6.459e-011   -10.165   -10.190    -0.024
Mg              7.014e-005
   Mg+2                  6.866e-005  5.520e-005    -4.163    -4.258    -0.095
   MgHCO3+               1.106e-006  1.046e-006    -5.956    -5.981    -0.024
   MgCO3                 3.402e-007  3.404e-007    -6.468    -6.468     0.000
   MgOH+                 1.804e-008  1.706e-008    -7.744    -7.768    -0.024
   MgSO4                 6.647e-009  6.651e-009    -8.177    -8.177     0.000
Mn(2)           1.210e-005
   Mn+2                  7.890e-006  6.305e-006    -5.103    -5.200    -0.097
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               9.621e-007  9.097e-007    -6.017    -6.041    -0.024
   MnOH+                 1.459e-008  1.379e-008    -7.836    -7.860    -0.024
   MnCl+                 2.535e-009  2.396e-009    -8.596    -8.620    -0.024
   MnSO4                 5.759e-010  5.762e-010    -9.240    -9.239     0.000
   MnCl2                 9.755e-014  9.760e-014   -13.011   -13.011     0.000
   Mn(OH)3-              6.514e-017  6.159e-017   -16.186   -16.210    -0.024
   MnCl3-                2.653e-018  2.508e-018   -17.576   -17.601    -0.024
Mn(3)           3.134e-036
   Mn+3                  3.134e-036  1.892e-036   -35.504   -35.723    -0.219
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.154   -80.252    -0.097
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.624   -94.648    -0.024
Na              2.176e-004
   Na+                   2.174e-004  2.056e-004    -3.663    -3.687    -0.024
   NaHCO3                1.871e-007  1.872e-007    -6.728    -6.728     0.000
   NaCO3-                2.617e-008  2.474e-008    -7.582    -7.607    -0.024
   NaSO4-                5.602e-010  5.297e-010    -9.252    -9.276    -0.024
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.411   -74.411     0.000
S(-2)           2.077e-004
   HS-                   1.479e-004  1.399e-004    -3.830    -3.854    -0.024
   H2S                   1.436e-005  1.437e-005    -4.843    -4.843     0.000
   S5-2                  3.692e-006  3.025e-006    -5.433    -5.519    -0.087
   Fe(HS)2               3.048e-006  3.050e-006    -5.516    -5.516     0.000
   S4-2                  2.167e-006  1.765e-006    -5.664    -5.753    -0.089
   S6-2                  1.901e-006  1.566e-006    -5.721    -5.805    -0.084
   AsS(OH)(HS)-          2.942e-007  2.782e-007    -6.531    -6.556    -0.024
   Fe(HS)3-              4.914e-008  4.646e-008    -7.309    -7.333    -0.024
   S-2                   1.799e-009  1.438e-009    -8.745    -8.842    -0.097
   S3-2                  7.681e-010  6.218e-010    -9.115    -9.206    -0.092
   S2-2                  4.380e-011  3.529e-011   -10.358   -10.452    -0.094
   As3S4(HS)2-           4.981e-018  4.710e-018   -17.303   -17.327    -0.024
S(6)            7.059e-007
   SO4-2                 6.413e-007  5.139e-007    -6.193    -6.289    -0.096
   CaSO4                 5.254e-008  5.257e-008    -7.279    -7.279     0.000
   MgSO4                 6.647e-009  6.651e-009    -8.177    -8.177     0.000
   BaSO4                 4.240e-009  4.242e-009    -8.373    -8.372     0.000
   MnSO4                 5.759e-010  5.762e-010    -9.240    -9.239     0.000
   NaSO4-                5.602e-010  5.297e-010    -9.252    -9.276    -0.024
   KSO4-                 6.832e-011  6.459e-011   -10.165   -10.190    -0.024
   FeSO4                 1.598e-011  1.599e-011   -10.796   -10.796     0.000
   HSO4-                 6.210e-013  5.871e-013   -12.207   -12.231    -0.024
   CaHSO4+               3.828e-015  3.619e-015   -14.417   -14.441    -0.024
   FeHSO4+               1.306e-018  1.235e-018   -17.884   -17.908    -0.024
   FeSO4+                9.670e-028  9.143e-028   -27.015   -27.039    -0.024
   Fe(SO4)2-             1.087e-032  1.028e-032   -31.964   -31.988    -0.024
   FeHSO4+2              3.600e-035  2.877e-035   -34.444   -34.541    -0.097

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3



Arsenolite      -16.53  -17.91   -1.38  As2O3
Artinite         -7.45    2.15    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.17  -44.94    8.23  As2O5
As2S3(am)        -8.36  -53.26  -44.90  As2S3
As_native        -5.17  -17.71  -12.53  As
Ba3(AsO4)2       -3.82  -53.93  -50.11  Ba3(AsO4)2
Barite           -1.10  -11.07   -9.97  BaSO4
Birnessite      -27.11   16.49   43.60  MnO2
Bixbyite        -23.26  -23.87   -0.61  Mn2O3
Brucite          -5.24   11.60   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.55  -49.45  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.46   -3.32   -2.86  CH4
Claudetite      -16.57  -17.91   -1.34  As2O3
CO2(g)           -2.90   -4.37   -1.47  CO2
Dolomite         -0.84  -17.93  -17.09  CaMg(CO3)2
Dolomite(d)      -1.39  -17.93  -16.54  CaMg(CO3)2
Epsomite         -8.41  -10.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.55   -4.59   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.23   -2.68   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.00  -40.03  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.83   -8.98   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.85   -4.84   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.22   37.81   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.85  -36.82  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.43  -26.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.89  -44.72   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.91  -44.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.77  -43.05   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.91  -47.30   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.97   -2.68   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.42   -9.45   -8.03  MgCO3
Magnetite         3.37    7.10    3.74  Fe3O4
Manganite       -11.76   13.58   25.34  MnOOH
Melanterite     -10.84  -13.05   -2.21  FeSO4:7H2O
Mirabilite      -12.55  -13.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.60  -90.31   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.48  -55.18  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.97  -13.26    2.71  MnCl2:4H2O
MnS(Green)       -4.92   -1.12    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.93   -6.48   -0.55  NaHCO3
Natron          -11.25  -12.56   -1.31  Na2CO3:10H2O
Nesquehonite     -3.83   -9.45   -5.62  MgCO3:3H2O
Nsutite         -26.07   16.49   42.56  MnO2
O2(g)           -71.52  -74.41   -2.89  O2
Orpiment         -6.96  -53.26  -46.30  As2S3
Portlandite     -10.23   12.57   22.80  Ca(OH)2
Pyrite            9.85   -8.63  -18.48  FeS2
Pyrochroite      -4.54   10.66   15.20  Mn(OH)2
Pyrolusite      -24.89   16.49   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.33  -44.58  -20.25  FeAsO4:2H2O
Siderite         -1.06  -11.95  -10.89  FeCO3
Siderite(d)(3)   -1.50  -11.95  -10.45  FeCO3
Sulfur           -3.84  -18.87  -15.03  S
Thenardite      -13.48  -13.66   -0.18  Na2SO4



Thermonatrite   -12.69  -12.56    0.13  Na2CO3:H2O
Trona           -18.25  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.41   -9.97   -8.56  BaCO3

Reaction step 9.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.22   16.39   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.942e-002 -5.828e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -6.691e-006
Manganite          -11.88   13.46   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.315e-004  4.315e-004
Siderite(d)(3)      -1.38  -11.83  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.46  -10.02   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 7.191e-005  Surface charge, eq

Hfo_s         
 5.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.043e-006       0.763  4.043e-006      -5.393
Hfo_sOHCa+2      1.088e-006       0.205  1.088e-006      -5.963
Hfo_sOHBa+2      9.707e-008       0.018  9.707e-008      -7.013
Hfo_sOFe+        4.099e-008       0.008  4.099e-008      -7.387
Hfo_sOH          2.063e-008       0.004  2.063e-008      -7.685
Hfo_sOH2+        5.680e-009       0.001  5.680e-009      -8.246
Hfo_sO-          1.717e-009       0.000  1.717e-009      -8.765

Hfo           
 7.191e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.251e-004       0.591  1.251e-004      -3.903
Hfo_wOH2+        3.444e-005       0.163  3.444e-005      -4.463
Hfo_wOMn+        1.947e-005       0.092  1.947e-005      -4.711
Hfo_wOMg+        1.255e-005       0.059  1.255e-005      -4.901



Hfo_wO-          1.041e-005       0.049  1.041e-005      -4.982
Hfo_wOCa+        7.072e-006       0.033  7.072e-006      -5.150
Hfo_wOFe+        2.319e-006       0.011  2.319e-006      -5.635
Hfo_wOFeOH       4.421e-007       0.002  4.421e-007      -6.354
Hfo_wH2AsO3      3.007e-008       0.000  3.007e-008      -7.522
Hfo_wOBa+        9.120e-009       0.000  9.120e-009      -8.040
Hfo_wOHSO4-2     3.597e-010       0.000  3.597e-010      -9.444
Hfo_wSO4-        4.963e-011       0.000  4.963e-011     -10.304
Hfo_wOHAsO4-3    3.822e-014       0.000  3.822e-014     -13.418
Hfo_wHAsO4-      6.485e-017       0.000  6.485e-017     -16.188
Hfo_wH2AsO4      5.777e-019       0.000  5.777e-019     -18.238

Mno           
-1.736e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.667e-029       0.000  5.667e-029     -28.247
Mno_O3-2         8.628e-030       0.000  8.628e-030     -29.064
Mno_O3Ca         3.517e-030       0.000  3.517e-030     -29.454
Mno_O3Ba         2.134e-030       0.000  2.134e-030     -29.671
Mno_O3Na-        1.877e-031       0.000  1.877e-031     -30.727
Mno_O3Mg         1.335e-031       0.000  1.335e-031     -30.875
Mno_O3HMn+       1.099e-031       0.000  1.099e-031     -30.959
Mno_O3H-         4.194e-032       0.000  4.194e-032     -31.377
Mno_O3HBa+       6.458e-033       0.000  6.458e-033     -32.190
Mno_O3HCa+       5.950e-033       0.000  5.950e-033     -32.226
Mno_O3HMg+       1.529e-034       0.000  1.529e-034     -33.815
Mno_O3HNa        8.511e-035       0.000  8.511e-035     -34.070
Mno_O3H2         1.531e-037       0.000  1.531e-037     -36.815
Mno_O3H3+        1.495e-043       0.000  1.495e-043     -42.825
Mno_O3H3Cl       3.834e-046       0.000  3.834e-046     -45.416

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.009e-007  3.009e-007
Ba               2.094e-005  2.094e-005
C                2.539e-003  2.539e-003
Ca               7.292e-004  7.292e-004
Cl               9.873e-005  9.873e-005
Fe               4.845e-006  4.845e-006
K                1.893e-005  1.893e-005
Mg               7.231e-005  7.231e-005
Mn               1.318e-005  1.318e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.850      Charge balance
                                       pe  =  -4.928      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.835e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.090e-003
                       Total CO2 (mol/kg)  =  1.958e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.725e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.78
                               Iterations  =  29
                                  Total H  = 1.110167e+002
                                  Total O  = 5.551195e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   7.516e-007  7.090e-007    -6.124    -6.149    -0.025
   H+                    1.490e-008  1.412e-008    -7.827    -7.850    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.009e-007
   AsS(OH)(HS)-          2.999e-007  2.829e-007    -6.523    -6.548    -0.025
   H3AsO3                9.344e-010  9.350e-010    -9.029    -9.029     0.000
   H2AsO3-               4.970e-011  4.688e-011   -10.304   -10.329    -0.025
   HAsO3-2               8.365e-018  6.626e-018   -17.078   -17.179    -0.101
   As3S4(HS)2-           7.584e-018  7.155e-018   -17.120   -17.145    -0.025
   H4AsO3+               6.933e-018  6.540e-018   -17.159   -17.184    -0.025
   AsO3-3                1.582e-025  9.363e-026   -24.801   -25.029    -0.228
As(5)           7.495e-017
   HAsO4-2               6.398e-017  5.067e-017   -16.194   -16.295    -0.101
   H2AsO4-               1.096e-017  1.034e-017   -16.960   -16.985    -0.025
   AsO4-3                1.358e-020  8.035e-021   -19.867   -20.095    -0.228
   H3AsO4                2.911e-023  2.913e-023   -22.536   -22.536     0.000
Ba              2.094e-005
   Ba+2                  2.059e-005  1.631e-005    -4.686    -4.788    -0.101
   BaHCO3+               2.925e-007  2.760e-007    -6.534    -6.559    -0.025
   BaCO3                 4.938e-008  4.941e-008    -7.306    -7.306     0.000
   BaSO4                 3.809e-009  3.811e-009    -8.419    -8.419     0.000
   BaOH+                 4.149e-011  3.914e-011   -10.382   -10.407    -0.025
C(-4)           5.810e-004
   CH4                   5.810e-004  5.814e-004    -3.236    -3.236     0.000
C(4)            1.958e-003
   HCO3-                 1.869e-003  1.765e-003    -2.728    -2.753    -0.025
   CO2                   5.600e-005  5.604e-005    -4.252    -4.252     0.000
   CaHCO3+               1.348e-005  1.272e-005    -4.870    -4.896    -0.025
   CO3-2                 7.366e-006  5.863e-006    -5.133    -5.232    -0.099
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.235e-006  1.165e-006    -5.908    -5.934    -0.025
   MnHCO3+               1.159e-006  1.093e-006    -5.936    -5.961    -0.025
   MgCO3                 3.153e-007  3.155e-007    -6.501    -6.501     0.000
   BaHCO3+               2.925e-007  2.760e-007    -6.534    -6.559    -0.025
   NaHCO3                2.035e-007  2.037e-007    -6.691    -6.691     0.000
   BaCO3                 4.938e-008  4.941e-008    -7.306    -7.306     0.000
   FeHCO3+               4.677e-008  4.412e-008    -7.330    -7.355    -0.025
   FeCO3                 3.513e-008  3.516e-008    -7.454    -7.454     0.000
   NaCO3-                2.374e-008  2.240e-008    -7.624    -7.650    -0.025
Ca              7.292e-004
   Ca+2                  7.101e-004  5.650e-004    -3.149    -3.248    -0.099
   CaHCO3+               1.348e-005  1.272e-005    -4.870    -4.896    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.252e-008  5.256e-008    -7.280    -7.279     0.000
   CaOH+                 7.039e-009  6.641e-009    -8.152    -8.178    -0.025
   CaHSO4+               4.608e-015  4.347e-015   -14.336   -14.362    -0.025
Cl              9.873e-005
   Cl-                   9.873e-005  9.309e-005    -4.006    -4.031    -0.026
   MnCl+                 2.793e-009  2.635e-009    -8.554    -8.579    -0.025
   FeCl+                 3.405e-011  3.212e-011   -10.468   -10.493    -0.025
   MnCl2                 1.070e-013  1.071e-013   -12.971   -12.970     0.000
   MnCl3-                2.910e-018  2.745e-018   -17.536   -17.561    -0.025
   FeCl+2                9.991e-028  7.913e-028   -27.000   -27.102    -0.101
   FeCl2+                3.488e-031  3.291e-031   -30.457   -30.483    -0.025
   FeCl3                 3.061e-036  3.063e-036   -35.514   -35.514     0.000
Fe(2)           4.845e-006
   Fe(HS)2               4.371e-006  4.374e-006    -5.359    -5.359     0.000
   Fe+2                  3.156e-007  2.499e-007    -6.501    -6.602    -0.101
   Fe(HS)3-              7.074e-008  6.673e-008    -7.150    -7.176    -0.025
   FeHCO3+               4.677e-008  4.412e-008    -7.330    -7.355    -0.025
   FeCO3                 3.513e-008  3.516e-008    -7.454    -7.454     0.000



   FeOH+                 5.934e-009  5.598e-009    -8.227    -8.252    -0.025
   FeCl+                 3.405e-011  3.212e-011   -10.468   -10.493    -0.025
   FeSO4                 2.071e-011  2.072e-011   -10.684   -10.684     0.000
   Fe(OH)2               3.372e-012  3.375e-012   -11.472   -11.472     0.000
   Fe(OH)3-              9.412e-015  8.880e-015   -14.026   -14.052    -0.025
   FeHSO4+               2.039e-018  1.923e-018   -17.691   -17.716    -0.025
Fe(3)           3.261e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.200e-015  3.019e-015   -14.495   -14.520    -0.025
   Fe(OH)4-              1.886e-015  1.779e-015   -14.725   -14.750    -0.025
   FeOH+2                1.625e-019  1.287e-019   -18.789   -18.890    -0.101
   Fe+3                  4.756e-025  2.815e-025   -24.323   -24.551    -0.228
   FeSO4+                1.525e-027  1.439e-027   -26.817   -26.842    -0.025
   FeCl+2                9.991e-028  7.913e-028   -27.000   -27.102    -0.101
   FeCl2+                3.488e-031  3.291e-031   -30.457   -30.483    -0.025
   Fe(SO4)2-             1.556e-032  1.468e-032   -31.808   -31.833    -0.025
   FeHSO4+2              6.868e-035  5.440e-035   -34.163   -34.264    -0.101
   FeCl3                 3.061e-036  3.063e-036   -35.514   -35.514     0.000
   Fe2(OH)2+4            1.133e-036  4.459e-037   -35.946   -36.351    -0.405
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.918   -48.551    -0.633
H(0)            2.028e-009
   H2                    1.014e-009  1.015e-009    -8.994    -8.994     0.000
K               1.893e-005
   K+                    1.893e-005  1.785e-005    -4.723    -4.748    -0.026
   KSO4-                 6.197e-011  5.846e-011   -10.208   -10.233    -0.025
Mg              7.231e-005
   Mg+2                  7.074e-005  5.640e-005    -4.150    -4.249    -0.098
   MgHCO3+               1.235e-006  1.165e-006    -5.908    -5.934    -0.025
   MgCO3                 3.153e-007  3.155e-007    -6.501    -6.501     0.000
   MgOH+                 1.537e-008  1.450e-008    -7.813    -7.839    -0.025
   MgSO4                 6.160e-009  6.164e-009    -8.210    -8.210     0.000
Mn(2)           1.318e-005
   Mn+2                  8.772e-006  6.948e-006    -5.057    -5.158    -0.101
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.159e-006  1.093e-006    -5.936    -5.961    -0.025
   MnOH+                 1.341e-008  1.265e-008    -7.873    -7.898    -0.025
   MnCl+                 2.793e-009  2.635e-009    -8.554    -8.579    -0.025
   MnSO4                 5.757e-010  5.760e-010    -9.240    -9.240     0.000
   MnCl2                 1.070e-013  1.071e-013   -12.971   -12.970     0.000
   Mn(OH)3-              4.147e-017  3.912e-017   -16.382   -16.408    -0.025
   MnCl3-                2.910e-018  2.745e-018   -17.536   -17.561    -0.025
Mn(3)           4.278e-036
   Mn+3                  4.278e-036  2.532e-036   -35.369   -35.597    -0.228
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.409   -80.510    -0.101
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.797   -94.823    -0.025
Na              2.176e-004
   Na+                   2.174e-004  2.052e-004    -3.663    -3.688    -0.025
   NaHCO3                2.035e-007  2.037e-007    -6.691    -6.691     0.000
   NaCO3-                2.374e-008  2.240e-008    -7.624    -7.650    -0.025
   NaSO4-                5.082e-010  4.794e-010    -9.294    -9.319    -0.025
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.393   -74.393     0.000
S(-2)           2.077e-004
   HS-                   1.485e-004  1.401e-004    -3.828    -3.854    -0.025
   H2S                   1.729e-005  1.730e-005    -4.762    -4.762     0.000
   Fe(HS)2               4.371e-006  4.374e-006    -5.359    -5.359     0.000
   S5-2                  3.100e-006  2.522e-006    -5.509    -5.598    -0.090
   S4-2                  1.820e-006  1.471e-006    -5.740    -5.832    -0.092
   S6-2                  1.595e-006  1.305e-006    -5.797    -5.884    -0.087
   AsS(OH)(HS)-          2.999e-007  2.829e-007    -6.523    -6.548    -0.025
   Fe(HS)3-              7.074e-008  6.673e-008    -7.150    -7.176    -0.025
   S-2                   1.513e-009  1.199e-009    -8.820    -8.921    -0.101
   S3-2                  6.454e-010  5.184e-010    -9.190    -9.285    -0.095
   S2-2                  3.682e-011  2.942e-011   -10.434   -10.531    -0.097
   As3S4(HS)2-           7.584e-018  7.155e-018   -17.120   -17.145    -0.025



S(6)            6.504e-007
   SO4-2                 5.867e-007  4.662e-007    -6.232    -6.331    -0.100
   CaSO4                 5.252e-008  5.256e-008    -7.280    -7.279     0.000
   MgSO4                 6.160e-009  6.164e-009    -8.210    -8.210     0.000
   BaSO4                 3.809e-009  3.811e-009    -8.419    -8.419     0.000
   MnSO4                 5.757e-010  5.760e-010    -9.240    -9.240     0.000
   NaSO4-                5.082e-010  4.794e-010    -9.294    -9.319    -0.025
   KSO4-                 6.197e-011  5.846e-011   -10.208   -10.233    -0.025
   FeSO4                 2.071e-011  2.072e-011   -10.684   -10.684     0.000
   HSO4-                 6.784e-013  6.400e-013   -12.169   -12.194    -0.025
   CaHSO4+               4.608e-015  4.347e-015   -14.336   -14.362    -0.025
   FeHSO4+               2.039e-018  1.923e-018   -17.691   -17.716    -0.025
   FeSO4+                1.525e-027  1.439e-027   -26.817   -26.842    -0.025
   Fe(SO4)2-             1.556e-032  1.468e-032   -31.808   -31.833    -0.025
   FeHSO4+2              6.868e-035  5.440e-035   -34.163   -34.264    -0.101

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.68  -18.06   -1.38  As2O3
Artinite         -7.63    1.97    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -8.27  -53.17  -44.90  As2S3
As_native        -5.26  -17.79  -12.53  As
Ba3(AsO4)2       -4.44  -54.55  -50.11  Ba3(AsO4)2
Barite           -1.15  -11.12   -9.97  BaSO4
Birnessite      -27.22   16.39   43.60  MnO2
Bixbyite        -23.48  -24.09   -0.61  Mn2O3
Brucite          -5.39   11.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.03  -49.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.38   -3.24   -2.86  CH4
Claudetite      -16.72  -18.06   -1.34  As2O3
CO2(g)           -2.78   -4.25   -1.47  CO2
Dolomite         -0.87  -17.96  -17.09  CaMg(CO3)2
Dolomite(d)      -1.42  -17.96  -16.54  CaMg(CO3)2
Epsomite         -8.44  -10.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.52   -4.56   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.31   -2.61   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.32  -39.72  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.77   -4.76   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.56   37.47   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.95  -36.92  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.71  -26.47   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.72  -44.55   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.75  -43.96   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.62  -42.90   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.67  -47.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.04   -2.61   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.45   -9.48   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -11.88   13.46   25.34  MnOOH
Melanterite     -10.72  -12.93   -2.21  FeSO4:7H2O
Mirabilite      -12.59  -13.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.48  -90.19   -5.71  Mn2(SO4)3



Mn3(AsO4)2:8H2O -26.96  -55.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.93  -13.22    2.71  MnCl2:4H2O
MnS(Green)       -4.96   -1.16    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.89   -6.44   -0.55  NaHCO3
Natron          -11.30  -12.61   -1.31  Na2CO3:10H2O
Nesquehonite     -3.86   -9.48   -5.62  MgCO3:3H2O
Nsutite         -26.18   16.39   42.56  MnO2
O2(g)           -71.50  -74.39   -2.89  O2
Orpiment         -6.87  -53.17  -46.30  As2S3
Portlandite     -10.35   12.45   22.80  Ca(OH)2
Pyrite           10.01   -8.47  -18.48  FeS2
Pyrochroite      -4.66   10.54   15.20  Mn(OH)2
Pyrolusite      -24.99   16.39   41.38  MnO2
Realgar          -3.71  -23.65  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite         -0.94  -11.83  -10.89  FeCO3
Siderite(d)(3)   -1.38  -11.83  -10.45  FeCO3
Sulfur           -3.75  -18.78  -15.03  S
Thenardite      -13.53  -13.71   -0.18  Na2SO4
Thermonatrite   -12.73  -12.61    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.46  -10.02   -8.56  BaCO3

Reaction step 10.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.31   16.29   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.935e-002 -6.537e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -8.740e-006
Manganite          -11.98   13.36   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.321e-004  4.321e-004
Siderite(d)(3)      -1.28  -11.73  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.50  -10.06   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 7.597e-005  Surface charge, eq

Hfo_s         
 5.296e-006  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.886e-006       0.734  3.886e-006      -5.410
Hfo_sOHCa+2      1.230e-006       0.232  1.230e-006      -5.910
Hfo_sOHBa+2      9.991e-008       0.019  9.991e-008      -7.000
Hfo_sOFe+        4.955e-008       0.009  4.955e-008      -7.305
Hfo_sOH          2.143e-008       0.004  2.143e-008      -7.669
Hfo_sOH2+        6.938e-009       0.001  6.938e-009      -8.159
Hfo_sO-          1.517e-009       0.000  1.517e-009      -8.819

Hfo           
 7.597e-005  Surface charge, eq

Hfo_w         
 2.118e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.244e-004       0.587  1.244e-004      -3.905
Hfo_wOH2+        4.027e-005       0.190  4.027e-005      -4.395
Hfo_wOMn+        1.792e-005       0.085  1.792e-005      -4.747
Hfo_wOMg+        1.078e-005       0.051  1.078e-005      -4.967
Hfo_wO-          8.803e-006       0.042  8.803e-006      -5.055
Hfo_wOCa+        6.508e-006       0.031  6.508e-006      -5.187
Hfo_wOFe+        2.684e-006       0.013  2.684e-006      -5.571
Hfo_wOFeOH       4.351e-007       0.002  4.351e-007      -6.361
Hfo_wH2AsO3      2.617e-008       0.000  2.617e-008      -7.582
Hfo_wOBa+        7.641e-009       0.000  7.641e-009      -8.117
Hfo_wOHSO4-2     3.273e-010       0.000  3.273e-010      -9.485
Hfo_wSO4-        5.311e-011       0.000  5.311e-011     -10.275
Hfo_wOHAsO4-3    2.088e-014       0.000  2.088e-014     -13.680
Hfo_wHAsO4-      4.899e-017       0.000  4.899e-017     -16.310
Hfo_wH2AsO4      5.132e-019       0.000  5.132e-019     -18.290

Mno           
-8.189e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.914e-027       0.000  2.914e-027     -26.536
Mno_O3-2         4.075e-028       0.000  4.075e-028     -27.390
Mno_O3Ca         1.808e-028       0.000  1.808e-028     -27.743
Mno_O3Ba         9.990e-029       0.000  9.990e-029     -28.000
Mno_O3Na-        8.845e-030       0.000  8.845e-030     -29.053
Mno_O3HMn+       6.644e-030       0.000  6.644e-030     -29.178
Mno_O3Mg         6.404e-030       0.000  6.404e-030     -29.194
Mno_O3H-         2.330e-030       0.000  2.330e-030     -29.633
Mno_O3HCa+       3.597e-031       0.000  3.597e-031     -30.444
Mno_O3HBa+       3.555e-031       0.000  3.555e-031     -30.449
Mno_O3HMg+       8.629e-033       0.000  8.629e-033     -32.064
Mno_O3HNa        4.717e-033       0.000  4.718e-033     -32.326
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.149e-041       0.000  1.149e-041     -40.940
Mno_O3H3Cl       2.939e-044       0.000  2.939e-044     -43.532

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.048e-007  3.048e-007
Ba               2.094e-005  2.094e-005
C                2.809e-003  2.809e-003
Ca               8.005e-004  8.005e-004
Cl               9.873e-005  9.873e-005
Fe               6.528e-006  6.528e-006



K                1.893e-005  1.893e-005
Mg               7.408e-005  7.408e-005
Mn               1.424e-005  1.424e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.780      Charge balance
                                       pe  =  -4.854      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.053e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.246e-003
                       Total CO2 (mol/kg)  =  2.129e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.766e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.41
                               Iterations  =  36
                                  Total H  = 1.110170e+002
                                  Total O  = 5.551236e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.404e-007  6.029e-007    -6.194    -6.220    -0.026
   H+                    1.755e-008  1.660e-008    -7.756    -7.780    -0.024
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.048e-007
   AsS(OH)(HS)-          3.039e-007  2.861e-007    -6.517    -6.543    -0.026
   H3AsO3                8.178e-010  8.184e-010    -9.087    -9.087     0.000
   H2AsO3-               3.707e-011  3.490e-011   -10.431   -10.457    -0.026
   As3S4(HS)2-           1.087e-017  1.024e-017   -16.964   -16.990    -0.026
   H4AsO3+               7.151e-018  6.732e-018   -17.146   -17.172    -0.026
   HAsO3-2               5.338e-018  4.194e-018   -17.273   -17.377    -0.105
   AsO3-3                8.674e-026  5.040e-026   -25.062   -25.298    -0.236
As(5)           5.003e-017
   HAsO4-2               4.168e-017  3.274e-017   -16.380   -16.485    -0.105
   H2AsO4-               8.346e-018  7.858e-018   -17.079   -17.105    -0.026
   AsO4-3                7.598e-021  4.415e-021   -20.119   -20.355    -0.236
   H3AsO4                2.601e-023  2.603e-023   -22.585   -22.585     0.000
Ba              2.094e-005
   Ba+2                  2.058e-005  1.616e-005    -4.687    -4.791    -0.105
   BaHCO3+               3.139e-007  2.955e-007    -6.503    -6.529    -0.026
   BaCO3                 4.495e-008  4.498e-008    -7.347    -7.347     0.000
   BaSO4                 3.455e-009  3.457e-009    -8.462    -8.461     0.000
   BaOH+                 3.504e-011  3.299e-011   -10.455   -10.482    -0.026
C(-4)           6.798e-004
   CH4                   6.798e-004  6.802e-004    -3.168    -3.167     0.000
C(4)            2.129e-003
   HCO3-                 2.023e-003  1.907e-003    -2.694    -2.720    -0.026
   CO2                   7.114e-005  7.119e-005    -4.148    -4.148     0.000
   CaHCO3+               1.589e-005  1.496e-005    -4.799    -4.825    -0.026
   CO3-2                 6.821e-006  5.387e-006    -5.166    -5.269    -0.103
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.365e-006  1.285e-006    -5.865    -5.891    -0.026
   MgHCO3+               1.358e-006  1.278e-006    -5.867    -5.893    -0.026
   BaHCO3+               3.139e-007  2.955e-007    -6.503    -6.529    -0.026
   MgCO3                 2.943e-007  2.945e-007    -6.531    -6.531     0.000
   NaHCO3                2.194e-007  2.196e-007    -6.659    -6.658     0.000
   FeHCO3+               6.930e-008  6.524e-008    -7.159    -7.185    -0.026
   BaCO3                 4.495e-008  4.498e-008    -7.347    -7.347     0.000
   FeCO3                 4.418e-008  4.421e-008    -7.355    -7.355     0.000
   NaCO3-                2.181e-008  2.054e-008    -7.661    -7.687    -0.026



Ca              8.005e-004
   Ca+2                  7.790e-004  6.150e-004    -3.108    -3.211    -0.103
   CaHCO3+               1.589e-005  1.496e-005    -4.799    -4.825    -0.026
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.233e-008  5.236e-008    -7.281    -7.281     0.000
   CaOH+                 6.529e-009  6.147e-009    -8.185    -8.211    -0.026
   CaHSO4+               5.410e-015  5.093e-015   -14.267   -14.293    -0.026
Cl              9.873e-005
   Cl-                   9.873e-005  9.290e-005    -4.006    -4.032    -0.026
   MnCl+                 3.040e-009  2.862e-009    -8.517    -8.543    -0.026
   FeCl+                 4.660e-011  4.387e-011   -10.332   -10.358    -0.026
   MnCl2                 1.160e-013  1.161e-013   -12.936   -12.935     0.000
   MnCl3-                3.154e-018  2.970e-018   -17.501   -17.527    -0.026
   FeCl+2                1.635e-027  1.284e-027   -26.787   -26.891    -0.105
   FeCl2+                5.660e-031  5.329e-031   -30.247   -30.273    -0.026
   FeCl3                 4.947e-036  4.951e-036   -35.306   -35.305     0.000
Fe(2)           6.528e-006
   Fe(HS)2               5.878e-006  5.882e-006    -5.231    -5.230     0.000
   Fe+2                  4.355e-007  3.421e-007    -6.361    -6.466    -0.105
   Fe(HS)3-              9.449e-008  8.896e-008    -7.025    -7.051    -0.026
   FeHCO3+               6.930e-008  6.524e-008    -7.159    -7.185    -0.026
   FeCO3                 4.418e-008  4.421e-008    -7.355    -7.355     0.000
   FeOH+                 6.921e-009  6.516e-009    -8.160    -8.186    -0.026
   FeCl+                 4.660e-011  4.387e-011   -10.332   -10.358    -0.026
   FeSO4                 2.594e-011  2.596e-011   -10.586   -10.586     0.000
   Fe(OH)2               3.338e-012  3.340e-012   -11.477   -11.476     0.000
   Fe(OH)3-              7.938e-015  7.473e-015   -14.100   -14.126    -0.026
   FeHSO4+               3.009e-018  2.833e-018   -17.522   -17.548    -0.026
Fe(3)           3.290e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.770e-015  3.550e-015   -14.424   -14.450    -0.026
   Fe(OH)4-              1.607e-015  1.513e-015   -14.794   -14.820    -0.026
   FeOH+2                2.266e-019  1.780e-019   -18.645   -18.750    -0.105
   Fe+3                  7.878e-025  4.577e-025   -24.104   -24.339    -0.236
   FeSO4+                2.275e-027  2.142e-027   -26.643   -26.669    -0.026
   FeCl+2                1.635e-027  1.284e-027   -26.787   -26.891    -0.105
   FeCl2+                5.660e-031  5.329e-031   -30.247   -30.273    -0.026
   Fe(SO4)2-             2.124e-032  2.000e-032   -31.673   -31.699    -0.026
   FeHSO4+2              1.212e-034  9.522e-035   -33.916   -34.021    -0.105
   FeCl3                 4.947e-036  4.951e-036   -35.306   -35.305     0.000
   Fe2(OH)2+4            2.239e-036  8.527e-037   -35.650   -36.069    -0.419
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.544   -48.199    -0.655
H(0)            1.987e-009
   H2                    9.935e-010  9.942e-010    -9.003    -9.003     0.000
K               1.893e-005
   K+                    1.893e-005  1.781e-005    -4.723    -4.749    -0.026
   KSO4-                 5.672e-011  5.340e-011   -10.246   -10.272    -0.026
Mg              7.408e-005
   Mg+2                  7.241e-005  5.729e-005    -4.140    -4.242    -0.102
   MgHCO3+               1.358e-006  1.278e-006    -5.867    -5.893    -0.026
   MgCO3                 2.943e-007  2.945e-007    -6.531    -6.531     0.000
   MgOH+                 1.331e-008  1.253e-008    -7.876    -7.902    -0.026
   MgSO4                 5.727e-009  5.731e-009    -8.242    -8.242     0.000
Mn(2)           1.424e-005
   Mn+2                  9.627e-006  7.563e-006    -5.017    -5.121    -0.105
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.365e-006  1.285e-006    -5.865    -5.891    -0.026
   MnOH+                 1.244e-008  1.171e-008    -7.905    -7.932    -0.026
   MnCl+                 3.040e-009  2.862e-009    -8.517    -8.543    -0.026
   MnSO4                 5.735e-010  5.739e-010    -9.241    -9.241     0.000
   MnCl2                 1.160e-013  1.161e-013   -12.936   -12.935     0.000
   Mn(OH)3-              2.781e-017  2.618e-017   -16.556   -16.582    -0.026
   MnCl3-                3.154e-018  2.970e-018   -17.501   -17.527    -0.026
Mn(3)           5.635e-036
   Mn+3                  5.635e-036  3.274e-036   -35.249   -35.485    -0.236
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.632   -80.737    -0.105



Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.948   -94.975    -0.026
Na              2.176e-004
   Na+                   2.174e-004  2.047e-004    -3.663    -3.689    -0.026
   NaHCO3                2.194e-007  2.196e-007    -6.659    -6.658     0.000
   NaCO3-                2.181e-008  2.054e-008    -7.661    -7.687    -0.026
   NaSO4-                4.651e-010  4.379e-010    -9.332    -9.359    -0.026
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.375   -74.375     0.000
S(-2)           2.078e-004
   HS-                   1.475e-004  1.389e-004    -3.831    -3.857    -0.026
   H2S                   2.015e-005  2.016e-005    -4.696    -4.695     0.000
   Fe(HS)2               5.878e-006  5.882e-006    -5.231    -5.230     0.000
   S5-2                  2.630e-006  2.126e-006    -5.580    -5.673    -0.092
   S4-2                  1.544e-006  1.240e-006    -5.811    -5.907    -0.095
   S6-2                  1.353e-006  1.100e-006    -5.869    -5.959    -0.090
   AsS(OH)(HS)-          3.039e-007  2.861e-007    -6.517    -6.543    -0.026
   Fe(HS)3-              9.449e-008  8.896e-008    -7.025    -7.051    -0.026
   S-2                   1.286e-009  1.010e-009    -8.891    -8.996    -0.105
   S3-2                  5.480e-010  4.370e-010    -9.261    -9.360    -0.098
   S2-2                  3.127e-011  2.480e-011   -10.505   -10.606    -0.101
   As3S4(HS)2-           1.087e-017  1.024e-017   -16.964   -16.990    -0.026
S(6)            6.040e-007
   SO4-2                 5.414e-007  4.267e-007    -6.267    -6.370    -0.103
   CaSO4                 5.233e-008  5.236e-008    -7.281    -7.281     0.000
   MgSO4                 5.727e-009  5.731e-009    -8.242    -8.242     0.000
   BaSO4                 3.455e-009  3.457e-009    -8.462    -8.461     0.000
   MnSO4                 5.735e-010  5.739e-010    -9.241    -9.241     0.000
   NaSO4-                4.651e-010  4.379e-010    -9.332    -9.359    -0.026
   KSO4-                 5.672e-011  5.340e-011   -10.246   -10.272    -0.026
   FeSO4                 2.594e-011  2.596e-011   -10.586   -10.586     0.000
   HSO4-                 7.317e-013  6.889e-013   -12.136   -12.162    -0.026
   CaHSO4+               5.410e-015  5.093e-015   -14.267   -14.293    -0.026
   FeHSO4+               3.009e-018  2.833e-018   -17.522   -17.548    -0.026
   FeSO4+                2.275e-027  2.142e-027   -26.643   -26.669    -0.026
   Fe(SO4)2-             2.124e-032  2.000e-032   -31.673   -31.699    -0.026
   FeHSO4+2              1.212e-034  9.522e-035   -33.916   -34.021    -0.105

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.79  -18.17   -1.38  As2O3
Artinite         -7.79    1.81    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.40  -45.17    8.23  As2O5
As2S3(am)        -8.19  -53.09  -44.90  As2S3
As_native        -5.33  -17.87  -12.53  As
Ba3(AsO4)2       -4.97  -55.08  -50.11  Ba3(AsO4)2
Barite           -1.19  -11.16   -9.97  BaSO4
Birnessite      -27.31   16.29   43.60  MnO2
Bixbyite        -23.68  -24.29   -0.61  Mn2O3
Brucite          -5.52   11.32   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.44  -50.34  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.31   -3.17   -2.86  CH4
Claudetite      -16.83  -18.17   -1.34  As2O3
CO2(g)           -2.68   -4.15   -1.47  CO2
Dolomite         -0.90  -17.99  -17.09  CaMg(CO3)2
Dolomite(d)      -1.45  -17.99  -16.54  CaMg(CO3)2
Epsomite         -8.47  -10.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.50   -4.54   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.37   -2.54   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH



Greigite          5.58  -39.45  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.85   -9.00   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.70   -4.70   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.86   37.17   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.04  -37.01  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.96  -26.72   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.57  -44.40   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.62  -43.83   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.49  -42.77   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.47  -46.86   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.10   -2.54   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.48   -9.51   -8.03  MgCO3
Magnetite         3.36    7.09    3.74  Fe3O4
Manganite       -11.98   13.36   25.34  MnOOH
Melanterite     -10.63  -12.84   -2.21  FeSO4:7H2O
Mirabilite      -12.63  -13.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.37  -90.08   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.37  -56.07  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.90  -13.19    2.71  MnCl2:4H2O
MnS(Green)       -5.00   -1.20    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.86   -6.41   -0.55  NaHCO3
Natron          -11.34  -12.65   -1.31  Na2CO3:10H2O
Nesquehonite     -3.89   -9.51   -5.62  MgCO3:3H2O
Nsutite         -26.27   16.29   42.56  MnO2
O2(g)           -71.48  -74.37   -2.89  O2
Orpiment         -6.79  -53.09  -46.30  As2S3
Portlandite     -10.45   12.35   22.80  Ca(OH)2
Pyrite           10.15   -8.33  -18.48  FeS2
Pyrochroite      -4.76   10.44   15.20  Mn(OH)2
Pyrolusite      -25.09   16.29   41.38  MnO2
Realgar          -3.71  -23.65  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.45  -44.69  -20.25  FeAsO4:2H2O
Siderite         -0.84  -11.73  -10.89  FeCO3
Siderite(d)(3)   -1.28  -11.73  -10.45  FeCO3
Sulfur           -3.68  -18.70  -15.03  S
Thenardite      -13.57  -13.75   -0.18  Na2SO4
Thermonatrite   -12.77  -12.65    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.50  -10.06   -8.56  BaCO3

Reaction step 11.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000



H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.39   16.21   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.928e-002 -7.227e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -1.095e-005
Manganite          -12.06   13.28   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.326e-004  4.326e-004
Siderite(d)(3)      -1.20  -11.65  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.53  -10.10   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 8.009e-005  Surface charge, eq

Hfo_s         
 5.295e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.736e-006       0.706  3.736e-006      -5.428
Hfo_sOHCa+2      1.367e-006       0.258  1.367e-006      -5.864
Hfo_sOHBa+2      1.021e-007       0.019  1.021e-007      -6.991
Hfo_sOFe+        5.845e-008       0.011  5.845e-008      -7.233
Hfo_sOH          2.209e-008       0.004  2.209e-008      -7.656
Hfo_sOH2+        8.265e-009       0.002  8.265e-009      -8.083
Hfo_sO-          1.352e-009       0.000  1.352e-009      -8.869

Hfo           
 8.009e-005  Surface charge, eq

Hfo_w         
 2.118e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.229e-004       0.580  1.229e-004      -3.910
Hfo_wOH2+        4.600e-005       0.217  4.600e-005      -4.337
Hfo_wOMn+        1.651e-005       0.078  1.651e-005      -4.782
Hfo_wOMg+        9.324e-006       0.044  9.324e-006      -5.030
Hfo_wO-          7.526e-006       0.036  7.526e-006      -5.123
Hfo_wOCa+        5.998e-006       0.028  5.998e-006      -5.222
Hfo_wOFe+        3.036e-006       0.014  3.036e-006      -5.518
Hfo_wOFeOH       4.257e-007       0.002  4.257e-007      -6.371
Hfo_wH2AsO3      2.331e-008       0.000  2.331e-008      -7.633
Hfo_wOBa+        6.478e-009       0.000  6.479e-009      -8.189
Hfo_wOHSO4-2     2.978e-010       0.000  2.978e-010      -9.526
Hfo_wSO4-        5.585e-011       0.000  5.585e-011     -10.253
Hfo_wOHAsO4-3    1.228e-014       0.000  1.228e-014     -13.911
Hfo_wHAsO4-      3.850e-017       0.000  3.850e-017     -16.415
Hfo_wH2AsO4      4.661e-019       0.000  4.661e-019     -18.331

Mno           
-6.119e-033  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.351e-032       0.000  2.351e-032     -31.629
Mno_O3-2         3.051e-033       0.000  3.051e-033     -32.516
Mno_O3Ca         1.459e-033       0.000  1.459e-033     -32.836
Mno_O3Ba         7.415e-034       0.000  7.415e-034     -33.130



Mno_O3Na-        6.608e-035       0.000  6.608e-035     -34.180
Mno_O3HMn+       6.197e-035       0.000  6.197e-035     -34.208
Mno_O3Mg         4.849e-035       0.000  4.849e-035     -34.314
Mno_O3H-         2.016e-035       0.000  2.016e-035     -34.696
Mno_O3HCa+       3.355e-036       0.000  3.355e-036     -35.474
Mno_O3HBa+       3.050e-036       0.000  3.050e-036     -35.516
Mno_O3HMg+       7.551e-038       0.000  7.551e-038     -37.122
Mno_O3HNa        4.074e-038       0.000  4.074e-038     -37.390
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        1.328e-046       0.000  1.328e-046     -45.877
Mno_O3H3Cl       3.390e-049       0.000  3.390e-049     -48.470

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.076e-007  3.076e-007
Ba               2.094e-005  2.094e-005
C                3.078e-003  3.078e-003
Ca               8.699e-004  8.699e-004
Cl               9.873e-005  9.873e-005
Fe               8.383e-006  8.383e-006
K                1.893e-005  1.893e-005
Mg               7.554e-005  7.554e-005
Mn               1.529e-005  1.529e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.717      Charge balance
                                       pe  =  -4.786      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.264e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.397e-003
                       Total CO2 (mol/kg)  =  2.299e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.807e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.10
                               Iterations  =  46
                                  Total H  = 1.110174e+002
                                  Total O  = 5.551277e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.551e-007  5.216e-007    -6.256    -6.283    -0.027
   H+                    2.032e-008  1.919e-008    -7.692    -7.717    -0.025
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.076e-007
   AsS(OH)(HS)-          3.069e-007  2.884e-007    -6.513    -6.540    -0.027
   H3AsO3                7.370e-010  7.375e-010    -9.133    -9.132     0.000
   H2AsO3-               2.896e-011  2.721e-011   -10.538   -10.565    -0.027
   As3S4(HS)2-           1.490e-017  1.400e-017   -16.827   -16.854    -0.027
   H4AsO3+               7.462e-018  7.012e-018   -17.127   -17.154    -0.027
   HAsO3-2               3.629e-018  2.829e-018   -17.440   -17.548    -0.108
   AsO3-3                5.150e-026  2.941e-026   -25.288   -25.531    -0.243
As(5)           3.555e-017
   HAsO4-2               2.889e-017  2.253e-017   -16.539   -16.647    -0.108
   H2AsO4-               6.649e-018  6.248e-018   -17.177   -17.204    -0.027
   AsO4-3                4.601e-021  2.628e-021   -20.337   -20.580    -0.243
   H3AsO4                2.390e-023  2.392e-023   -22.622   -22.621     0.000
Ba              2.094e-005
   Ba+2                  2.056e-005  1.603e-005    -4.687    -4.795    -0.108



   BaHCO3+               3.343e-007  3.142e-007    -6.476    -6.503    -0.027
   BaCO3                 4.135e-008  4.138e-008    -7.384    -7.383     0.000
   BaSO4                 3.154e-009  3.156e-009    -8.501    -8.501     0.000
   BaOH+                 3.012e-011  2.830e-011   -10.521   -10.548    -0.027
C(-4)           7.786e-004
   CH4                   7.786e-004  7.792e-004    -3.109    -3.108     0.000
C(4)            2.299e-003
   HCO3-                 2.173e-003  2.045e-003    -2.663    -2.689    -0.026
   CO2                   8.817e-005  8.823e-005    -4.055    -4.054     0.000
   CaHCO3+               1.840e-005  1.729e-005    -4.735    -4.762    -0.027
   CO3-2                 6.374e-006  4.997e-006    -5.196    -5.301    -0.106
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.581e-006  1.486e-006    -5.801    -5.828    -0.027
   MgHCO3+               1.475e-006  1.386e-006    -5.831    -5.858    -0.027
   BaHCO3+               3.343e-007  3.142e-007    -6.476    -6.503    -0.027
   MgCO3                 2.761e-007  2.763e-007    -6.559    -6.559     0.000
   NaHCO3                2.348e-007  2.350e-007    -6.629    -6.629     0.000
   FeHCO3+               9.848e-008  9.254e-008    -7.007    -7.034    -0.027
   FeCO3                 5.421e-008  5.425e-008    -7.266    -7.266     0.000
   BaCO3                 4.135e-008  4.138e-008    -7.384    -7.383     0.000
   NaCO3-                2.024e-008  1.901e-008    -7.694    -7.721    -0.027
Ca              8.699e-004
   Ca+2                  8.459e-004  6.629e-004    -3.073    -3.179    -0.106
   CaHCO3+               1.840e-005  1.729e-005    -4.735    -4.762    -0.027
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.193e-008  5.197e-008    -7.285    -7.284     0.000
   CaOH+                 6.100e-009  5.732e-009    -8.215    -8.242    -0.027
   CaHSO4+               6.217e-015  5.842e-015   -14.206   -14.233    -0.027
Cl              9.873e-005
   Cl-                   9.873e-005  9.272e-005    -4.006    -4.033    -0.027
   MnCl+                 3.277e-009  3.079e-009    -8.485    -8.512    -0.027
   FeCl+                 6.164e-011  5.792e-011   -10.210   -10.237    -0.027
   MnCl2                 1.245e-013  1.246e-013   -12.905   -12.904     0.000
   MnCl3-                3.387e-018  3.183e-018   -17.470   -17.497    -0.027
   FeCl+2                2.538e-027  1.979e-027   -26.595   -26.704    -0.108
   FeCl2+                8.723e-031  8.197e-031   -30.059   -30.086    -0.027
   FeCl3                 7.594e-036  7.600e-036   -35.120   -35.119     0.000
Fe(2)           8.383e-006
   Fe(HS)2               7.523e-006  7.528e-006    -5.124    -5.123     0.000
   Fe+2                  5.805e-007  4.526e-007    -6.236    -6.344    -0.108
   Fe(HS)3-              1.192e-007  1.120e-007    -6.924    -6.951    -0.027
   FeHCO3+               9.848e-008  9.254e-008    -7.007    -7.034    -0.027
   FeCO3                 5.421e-008  5.425e-008    -7.266    -7.266     0.000
   FeOH+                 7.936e-009  7.457e-009    -8.100    -8.127    -0.027
   FeCl+                 6.164e-011  5.792e-011   -10.210   -10.237    -0.027
   FeSO4                 3.160e-011  3.162e-011   -10.500   -10.500     0.000
   Fe(OH)2               3.305e-012  3.307e-012   -11.481   -11.481     0.000
   Fe(OH)3-              6.814e-015  6.403e-015   -14.167   -14.194    -0.027
   FeHSO4+               4.245e-018  3.988e-018   -17.372   -17.399    -0.027
Fe(3)           3.328e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.366e-015  4.103e-015   -14.360   -14.387    -0.027
   Fe(OH)4-              1.393e-015  1.309e-015   -14.856   -14.883    -0.027
   FeOH+2                3.050e-019  2.378e-019   -18.516   -18.624    -0.108
   Fe+3                  1.237e-024  7.068e-025   -23.907   -24.151    -0.243
   FeSO4+                3.240e-027  3.045e-027   -26.489   -26.516    -0.027
   FeCl+2                2.538e-027  1.979e-027   -26.595   -26.704    -0.108
   FeCl2+                8.723e-031  8.197e-031   -30.059   -30.086    -0.027
   Fe(SO4)2-             2.785e-032  2.617e-032   -31.555   -31.582    -0.027
   FeHSO4+2              2.007e-034  1.565e-034   -33.697   -33.806    -0.108
   FeCl3                 7.594e-036  7.600e-036   -35.120   -35.119     0.000
   Fe2(OH)2+4            4.119e-036  1.522e-036   -35.385   -35.818    -0.432
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.209   -47.885    -0.676
H(0)            1.948e-009
   H2                    9.741e-010  9.748e-010    -9.011    -9.011     0.000
K               1.893e-005



   K+                    1.893e-005  1.777e-005    -4.723    -4.750    -0.027
   KSO4-                 5.222e-011  4.907e-011   -10.282   -10.309    -0.027
Mg              7.554e-005
   Mg+2                  7.377e-005  5.795e-005    -4.132    -4.237    -0.105
   MgHCO3+               1.475e-006  1.386e-006    -5.831    -5.858    -0.027
   MgCO3                 2.761e-007  2.763e-007    -6.559    -6.559     0.000
   MgOH+                 1.167e-008  1.096e-008    -7.933    -7.960    -0.027
   MgSO4                 5.333e-009  5.337e-009    -8.273    -8.273     0.000
Mn(2)           1.529e-005
   Mn+2                  1.046e-005  8.152e-006    -4.981    -5.089    -0.108
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.581e-006  1.486e-006    -5.801    -5.828    -0.027
   MnOH+                 1.162e-008  1.092e-008    -7.935    -7.962    -0.027
   MnCl+                 3.277e-009  3.079e-009    -8.485    -8.512    -0.027
   MnSO4                 5.692e-010  5.696e-010    -9.245    -9.244     0.000
   MnCl2                 1.245e-013  1.246e-013   -12.905   -12.904     0.000
   Mn(OH)3-              1.945e-017  1.828e-017   -16.711   -16.738    -0.027
   MnCl3-                3.387e-018  3.183e-018   -17.470   -17.497    -0.027
Mn(3)           7.213e-036
   Mn+3                  7.213e-036  4.120e-036   -35.142   -35.385    -0.243
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.831   -80.939    -0.108
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.082   -95.109    -0.027
Na              2.176e-004
   Na+                   2.174e-004  2.043e-004    -3.663    -3.690    -0.027
   NaHCO3                2.348e-007  2.350e-007    -6.629    -6.629     0.000
   NaCO3-                2.024e-008  1.901e-008    -7.694    -7.721    -0.027
   NaSO4-                4.282e-010  4.024e-010    -9.368    -9.395    -0.027
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.358   -74.358     0.000
S(-2)           2.078e-004
   HS-                   1.454e-004  1.366e-004    -3.837    -3.864    -0.027
   H2S                   2.291e-005  2.292e-005    -4.640    -4.640     0.000
   Fe(HS)2               7.523e-006  7.528e-006    -5.124    -5.123     0.000
   S5-2                  2.251e-006  1.809e-006    -5.648    -5.743    -0.095
   S4-2                  1.323e-006  1.055e-006    -5.879    -5.977    -0.098
   S6-2                  1.158e-006  9.363e-007    -5.936    -6.029    -0.092
   AsS(OH)(HS)-          3.069e-007  2.884e-007    -6.513    -6.540    -0.027
   Fe(HS)3-              1.192e-007  1.120e-007    -6.924    -6.951    -0.027
   S-2                   1.103e-009  8.599e-010    -8.957    -9.066    -0.108
   S3-2                  4.695e-010  3.719e-010    -9.328    -9.430    -0.101
   S2-2                  2.680e-011  2.111e-011   -10.572   -10.676    -0.104
   As3S4(HS)2-           1.490e-017  1.400e-017   -16.827   -16.854    -0.027
S(6)            5.636e-007
   SO4-2                 5.021e-007  3.929e-007    -6.299    -6.406    -0.107
   CaSO4                 5.193e-008  5.197e-008    -7.285    -7.284     0.000
   MgSO4                 5.333e-009  5.337e-009    -8.273    -8.273     0.000
   BaSO4                 3.154e-009  3.156e-009    -8.501    -8.501     0.000
   MnSO4                 5.692e-010  5.696e-010    -9.245    -9.244     0.000
   NaSO4-                4.282e-010  4.024e-010    -9.368    -9.395    -0.027
   KSO4-                 5.222e-011  4.907e-011   -10.282   -10.309    -0.027
   FeSO4                 3.160e-011  3.162e-011   -10.500   -10.500     0.000
   HSO4-                 7.801e-013  7.331e-013   -12.108   -12.135    -0.027
   CaHSO4+               6.217e-015  5.842e-015   -14.206   -14.233    -0.027
   FeHSO4+               4.245e-018  3.988e-018   -17.372   -17.399    -0.027
   FeSO4+                3.240e-027  3.045e-027   -26.489   -26.516    -0.027
   Fe(SO4)2-             2.785e-032  2.617e-032   -31.555   -31.582    -0.027
   FeHSO4+2              2.007e-034  1.565e-034   -33.697   -33.806    -0.108

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3



Artinite         -7.94    1.66    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.47  -45.24    8.23  As2O5
As2S3(am)        -8.11  -53.01  -44.90  As2S3
As_native        -5.39  -17.92  -12.53  As
Ba3(AsO4)2       -5.44  -55.55  -50.11  Ba3(AsO4)2
Barite           -1.23  -11.20   -9.97  BaSO4
Birnessite      -27.39   16.21   43.60  MnO2
Bixbyite        -23.86  -24.47   -0.61  Mn2O3
Brucite          -5.64   11.20   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.79  -50.70  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.25   -3.11   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -2.59   -4.05   -1.47  CO2
Dolomite         -0.93  -18.02  -17.09  CaMg(CO3)2
Dolomite(d)      -1.48  -18.02  -16.54  CaMg(CO3)2
Epsomite         -8.50  -10.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.48   -4.52   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.42   -2.49   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.80  -39.24  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.86   -9.01   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.64   -4.64   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -24.13   36.90   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.13  -37.09  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.19  -26.96   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.44  -44.27   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.50  -43.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.37  -42.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.29  -46.68   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.16   -2.49   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.51   -9.54   -8.03  MgCO3
Magnetite         3.35    7.09    3.74  Fe3O4
Manganite       -12.06   13.28   25.34  MnOOH
Melanterite     -10.54  -12.75   -2.21  FeSO4:7H2O
Mirabilite      -12.67  -13.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.28  -89.99   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.72  -56.43  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.86  -13.15    2.71  MnCl2:4H2O
MnS(Green)       -5.04   -1.24    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.83   -6.38   -0.55  NaHCO3
Natron          -11.37  -12.68   -1.31  Na2CO3:10H2O
Nesquehonite     -3.92   -9.54   -5.62  MgCO3:3H2O
Nsutite         -26.36   16.21   42.56  MnO2
O2(g)           -71.47  -74.36   -2.89  O2
Orpiment         -6.71  -53.01  -46.30  As2S3
Portlandite     -10.54   12.26   22.80  Ca(OH)2
Pyrite           10.27   -8.21  -18.48  FeS2
Pyrochroite      -4.85   10.35   15.20  Mn(OH)2
Pyrolusite      -25.17   16.21   41.38  MnO2
Realgar          -3.70  -23.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.48  -44.73  -20.25  FeAsO4:2H2O
Siderite         -0.76  -11.65  -10.89  FeCO3
Siderite(d)(3)   -1.20  -11.65  -10.45  FeCO3
Sulfur           -3.61  -18.64  -15.03  S
Thenardite      -13.61  -13.78   -0.18  Na2SO4
Thermonatrite   -12.81  -12.68    0.13  Na2CO3:H2O



Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.53  -10.10   -8.56  BaCO3

Reaction step 12.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.47   16.13   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.921e-002 -7.900e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.059e-002 -1.326e-005
Manganite          -12.14   13.20   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.330e-004  4.330e-004
Siderite(d)(3)      -1.12  -11.57  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.57  -10.13   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 8.422e-005  Surface charge, eq

Hfo_s         
 5.293e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.591e-006       0.678  3.591e-006      -5.445
Hfo_sOHCa+2      1.497e-006       0.283  1.497e-006      -5.825
Hfo_sOHBa+2      1.038e-007       0.020  1.038e-007      -6.984
Hfo_sOFe+        6.760e-008       0.013  6.760e-008      -7.170
Hfo_sOH          2.263e-008       0.004  2.263e-008      -7.645
Hfo_sOH2+        9.648e-009       0.002  9.648e-009      -8.016
Hfo_sO-          1.216e-009       0.000  1.216e-009      -8.915

Hfo           
 8.422e-005  Surface charge, eq

Hfo_w         
 2.117e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH          1.209e-004       0.571  1.209e-004      -3.917
Hfo_wOH2+        5.157e-005       0.244  5.157e-005      -4.288
Hfo_wOMn+        1.525e-005       0.072  1.525e-005      -4.817
Hfo_wOMg+        8.117e-006       0.038  8.117e-006      -5.091
Hfo_wO-          6.498e-006       0.031  6.498e-006      -5.187
Hfo_wOCa+        5.539e-006       0.026  5.539e-006      -5.257
Hfo_wOFe+        3.372e-006       0.016  3.372e-006      -5.472
Hfo_wOFeOH       4.150e-007       0.002  4.150e-007      -6.382
Hfo_wH2AsO3      2.114e-008       0.000  2.115e-008      -7.675
Hfo_wOBa+        5.549e-009       0.000  5.549e-009      -8.256
Hfo_wOHSO4-2     2.709e-010       0.000  2.709e-010      -9.567
Hfo_wSO4-        5.790e-011       0.000  5.790e-011     -10.237
Hfo_wOHAsO4-3    7.671e-015       0.000  7.671e-015     -14.115
Hfo_wHAsO4-      3.123e-017       0.000  3.123e-017     -16.505
Hfo_wH2AsO4      4.308e-019       0.000  4.309e-019     -18.366

Mno           
-1.055e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.344e-029       0.000  4.344e-029     -28.362
Mno_O3-2         5.270e-030       0.000  5.270e-030     -29.278
Mno_O3Ca         2.695e-030       0.000  2.695e-030     -29.569
Mno_O3Ba         1.271e-030       0.000  1.271e-030     -29.896
Mno_O3HMn+       1.305e-031       0.000  1.305e-031     -30.884
Mno_O3Na-        1.139e-031       0.000  1.139e-031     -30.943
Mno_O3Mg         8.446e-032       0.000  8.446e-032     -31.073
Mno_O3H-         3.968e-032       0.000  3.968e-032     -31.401
Mno_O3HCa+       7.063e-033       0.000  7.063e-033     -32.151
Mno_O3HBa+       5.956e-033       0.000  5.956e-033     -32.225
Mno_O3HMg+       1.499e-034       0.000  1.499e-034     -33.824
Mno_O3HNa        8.005e-035       0.000  8.005e-035     -34.097
Mno_O3H2         2.243e-037       0.000  2.243e-037     -36.649
Mno_O3H3+        3.394e-043       0.000  3.394e-043     -42.469
Mno_O3H3Cl       8.652e-046       0.000  8.652e-046     -45.063

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.098e-007  3.098e-007
Ba               2.094e-005  2.094e-005
C                3.344e-003  3.344e-003
Ca               9.375e-004  9.375e-004
Cl               9.873e-005  9.873e-005
Fe               1.037e-005  1.037e-005
K                1.893e-005  1.893e-005
Mg               7.675e-005  7.675e-005
Mn               1.632e-005  1.632e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.660      Charge balance
                                       pe  =  -4.726      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.469e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.545e-003
                       Total CO2 (mol/kg)  =  2.467e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.848e-004



 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.84
                               Iterations  =  38
                                  Total H  = 1.110178e+002
                                  Total O  = 5.551318e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.880e-007  4.577e-007    -6.312    -6.339    -0.028
   H+                    2.319e-008  2.187e-008    -7.635    -7.660    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.098e-007
   AsS(OH)(HS)-          3.091e-007  2.899e-007    -6.510    -6.538    -0.028
   H3AsO3                6.796e-010  6.801e-010    -9.168    -9.167     0.000
   H2AsO3-               2.347e-011  2.202e-011   -10.629   -10.657    -0.028
   As3S4(HS)2-           1.970e-017  1.848e-017   -16.706   -16.733    -0.028
   H4AsO3+               7.856e-018  7.369e-018   -17.105   -17.133    -0.028
   HAsO3-2               2.595e-018  2.009e-018   -17.586   -17.697    -0.111
   AsO3-3                3.261e-026  1.833e-026   -25.487   -25.737    -0.250
As(5)           2.654e-017
   HAsO4-2               2.105e-017  1.630e-017   -16.677   -16.788    -0.111
   H2AsO4-               5.491e-018  5.151e-018   -17.260   -17.288    -0.028
   AsO4-3                2.968e-021  1.668e-021   -20.528   -20.778    -0.250
   H3AsO4                2.246e-023  2.247e-023   -22.649   -22.648     0.000
Ba              2.094e-005
   Ba+2                  2.054e-005  1.590e-005    -4.687    -4.799    -0.111
   BaHCO3+               3.541e-007  3.321e-007    -6.451    -6.479    -0.028
   BaCO3                 3.835e-008  3.838e-008    -7.416    -7.416     0.000
   BaSO4                 2.893e-009  2.895e-009    -8.539    -8.538     0.000
   BaOH+                 2.626e-011  2.464e-011   -10.581   -10.608    -0.028
C(-4)           8.777e-004
   CH4                   8.777e-004  8.784e-004    -3.057    -3.056     0.000
C(4)            2.467e-003
   HCO3-                 2.319e-003  2.179e-003    -2.635    -2.662    -0.027
   CO2                   1.071e-004  1.071e-004    -3.970    -3.970     0.000
   CaHCO3+               2.100e-005  1.970e-005    -4.678    -4.705    -0.028
   CO3-2                 6.001e-006  4.673e-006    -5.222    -5.330    -0.109
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.805e-006  1.693e-006    -5.744    -5.771    -0.028
   MgHCO3+               1.588e-006  1.490e-006    -5.799    -5.827    -0.028
   BaHCO3+               3.541e-007  3.321e-007    -6.451    -6.479    -0.028
   MgCO3                 2.603e-007  2.605e-007    -6.585    -6.584     0.000
   NaHCO3                2.497e-007  2.499e-007    -6.603    -6.602     0.000
   FeHCO3+               1.353e-007  1.269e-007    -6.869    -6.897    -0.028
   FeCO3                 6.521e-008  6.527e-008    -7.186    -7.185     0.000
   BaCO3                 3.835e-008  3.838e-008    -7.416    -7.416     0.000
   NaCO3-                1.892e-008  1.775e-008    -7.723    -7.751    -0.028
Ca              9.375e-004
   Ca+2                  9.109e-004  7.090e-004    -3.041    -3.149    -0.109
   CaHCO3+               2.100e-005  1.970e-005    -4.678    -4.705    -0.028
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.135e-008  5.139e-008    -7.289    -7.289     0.000
   CaOH+                 5.735e-009  5.380e-009    -8.241    -8.269    -0.028
   CaHSO4+               7.019e-015  6.583e-015   -14.154   -14.182    -0.028
Cl              9.873e-005
   Cl-                   9.873e-005  9.255e-005    -4.006    -4.034    -0.028
   MnCl+                 3.505e-009  3.287e-009    -8.455    -8.483    -0.028
   FeCl+                 7.931e-011  7.439e-011   -10.101   -10.128    -0.028
   MnCl2                 1.327e-013  1.328e-013   -12.877   -12.877     0.000
   MnCl3-                3.609e-018  3.385e-018   -17.443   -17.470    -0.028
   FeCl+2                3.777e-027  2.924e-027   -26.423   -26.534    -0.111
   FeCl2+                1.289e-030  1.209e-030   -29.890   -29.918    -0.028
   FeCl3                 1.118e-035  1.119e-035   -34.952   -34.951     0.000
Fe(2)           1.037e-005



   Fe(HS)2               9.260e-006  9.267e-006    -5.033    -5.033     0.000
   Fe+2                  7.522e-007  5.823e-007    -6.124    -6.235    -0.111
   Fe(HS)3-              1.438e-007  1.349e-007    -6.842    -6.870    -0.028
   FeHCO3+               1.353e-007  1.269e-007    -6.869    -6.897    -0.028
   FeCO3                 6.521e-008  6.527e-008    -7.186    -7.185     0.000
   FeOH+                 8.976e-009  8.419e-009    -8.047    -8.075    -0.028
   FeCl+                 7.931e-011  7.439e-011   -10.101   -10.128    -0.028
   FeSO4                 3.759e-011  3.762e-011   -10.425   -10.425     0.000
   Fe(OH)2               3.274e-012  3.277e-012   -11.485   -11.485     0.000
   Fe(OH)3-              5.934e-015  5.566e-015   -14.227   -14.254    -0.028
   FeHSO4+               5.765e-018  5.407e-018   -17.239   -17.267    -0.028
Fe(3)           3.373e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.984e-015  4.675e-015   -14.302   -14.330    -0.028
   Fe(OH)4-              1.224e-015  1.148e-015   -14.912   -14.940    -0.028
   FeOH+2                3.989e-019  3.088e-019   -18.399   -18.510    -0.111
   Fe+3                  1.861e-024  1.046e-024   -23.730   -23.980    -0.250
   FeSO4+                4.442e-027  4.166e-027   -26.352   -26.380    -0.028
   FeCl+2                3.777e-027  2.924e-027   -26.423   -26.534    -0.111
   FeCl2+                1.289e-030  1.209e-030   -29.890   -29.918    -0.028
   Fe(SO4)2-             3.530e-032  3.311e-032   -31.452   -31.480    -0.028
   FeHSO4+2              3.152e-034  2.440e-034   -33.501   -33.613    -0.111
   FeCl3                 1.118e-035  1.119e-035   -34.952   -34.951     0.000
   Fe2(OH)2+4            7.147e-036  2.567e-036   -35.146   -35.591    -0.445
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.906   -47.601    -0.695
H(0)            1.912e-009
   H2                    9.561e-010  9.569e-010    -9.019    -9.019     0.000
K               1.893e-005
   K+                    1.893e-005  1.774e-005    -4.723    -4.751    -0.028
   KSO4-                 4.828e-011  4.529e-011   -10.316   -10.344    -0.028
Mg              7.675e-005
   Mg+2                  7.488e-005  5.843e-005    -4.126    -4.233    -0.108
   MgHCO3+               1.588e-006  1.490e-006    -5.799    -5.827    -0.028
   MgCO3                 2.603e-007  2.605e-007    -6.585    -6.584     0.000
   MgOH+                 1.034e-008  9.700e-009    -7.985    -8.013    -0.028
   MgSO4                 4.972e-009  4.976e-009    -8.303    -8.303     0.000
Mn(2)           1.632e-005
   Mn+2                  1.126e-005  8.719e-006    -4.948    -5.060    -0.111
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.805e-006  1.693e-006    -5.744    -5.771    -0.028
   MnOH+                 1.092e-008  1.025e-008    -7.962    -7.989    -0.028
   MnCl+                 3.505e-009  3.287e-009    -8.455    -8.483    -0.028
   MnSO4                 5.628e-010  5.632e-010    -9.250    -9.249     0.000
   MnCl2                 1.327e-013  1.328e-013   -12.877   -12.877     0.000
   Mn(OH)3-              1.408e-017  1.321e-017   -16.851   -16.879    -0.028
   MnCl3-                3.609e-018  3.385e-018   -17.443   -17.470    -0.028
Mn(3)           9.016e-036
   Mn+3                  9.016e-036  5.068e-036   -35.045   -35.295    -0.250
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.009   -81.121    -0.111
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.202   -95.230    -0.028
Na              2.176e-004
   Na+                   2.173e-004  2.040e-004    -3.663    -3.690    -0.028
   NaHCO3                2.497e-007  2.499e-007    -6.603    -6.602     0.000
   NaCO3-                1.892e-008  1.775e-008    -7.723    -7.751    -0.028
   NaSO4-                3.959e-010  3.714e-010    -9.402    -9.430    -0.028
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.342   -74.342     0.000
S(-2)           2.078e-004
   HS-                   1.425e-004  1.336e-004    -3.846    -3.874    -0.028
   H2S                   2.553e-005  2.555e-005    -4.593    -4.593     0.000
   Fe(HS)2               9.260e-006  9.267e-006    -5.033    -5.033     0.000
   S5-2                  1.943e-006  1.553e-006    -5.712    -5.809    -0.097
   S4-2                  1.142e-006  9.059e-007    -5.942    -6.043    -0.101
   S6-2                  9.989e-007  8.037e-007    -6.000    -6.095    -0.094
   AsS(OH)(HS)-          3.091e-007  2.899e-007    -6.510    -6.538    -0.028



   Fe(HS)3-              1.438e-007  1.349e-007    -6.842    -6.870    -0.028
   S-2                   9.534e-010  7.381e-010    -9.021    -9.132    -0.111
   S3-2                  4.055e-010  3.192e-010    -9.392    -9.496    -0.104
   S2-2                  2.316e-011  1.812e-011   -10.635   -10.742    -0.107
   As3S4(HS)2-           1.970e-017  1.848e-017   -16.706   -16.733    -0.028
S(6)            5.278e-007
   SO4-2                 4.675e-007  3.633e-007    -6.330    -6.440    -0.110
   CaSO4                 5.135e-008  5.139e-008    -7.289    -7.289     0.000
   MgSO4                 4.972e-009  4.976e-009    -8.303    -8.303     0.000
   BaSO4                 2.893e-009  2.895e-009    -8.539    -8.538     0.000
   MnSO4                 5.628e-010  5.632e-010    -9.250    -9.249     0.000
   NaSO4-                3.959e-010  3.714e-010    -9.402    -9.430    -0.028
   KSO4-                 4.828e-011  4.529e-011   -10.316   -10.344    -0.028
   FeSO4                 3.759e-011  3.762e-011   -10.425   -10.425     0.000
   HSO4-                 8.234e-013  7.724e-013   -12.084   -12.112    -0.028
   CaHSO4+               7.019e-015  6.583e-015   -14.154   -14.182    -0.028
   FeHSO4+               5.765e-018  5.407e-018   -17.239   -17.267    -0.028
   FeSO4+                4.442e-027  4.166e-027   -26.352   -26.380    -0.028
   Fe(SO4)2-             3.530e-032  3.311e-032   -31.452   -31.480    -0.028
   FeHSO4+2              3.152e-034  2.440e-034   -33.501   -33.613    -0.111

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.23   -9.59   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.95  -18.33   -1.38  As2O3
Artinite         -8.08    1.52    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.52  -45.30    8.23  As2O5
As2S3(am)        -8.04  -52.94  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2       -5.84  -55.95  -50.11  Ba3(AsO4)2
Barite           -1.27  -11.24   -9.97  BaSO4
Birnessite      -27.47   16.13   43.60  MnO2
Bixbyite        -24.02  -24.63   -0.61  Mn2O3
Brucite          -5.75   11.09   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.10  -51.00  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.20   -3.06   -2.86  CH4
Claudetite      -16.99  -18.33   -1.34  As2O3
CO2(g)           -2.50   -3.97   -1.47  CO2
Dolomite         -0.95  -18.04  -17.09  CaMg(CO3)2
Dolomite(d)      -1.50  -18.04  -16.54  CaMg(CO3)2
Epsomite         -8.53  -10.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.47   -4.51   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.47   -2.45   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.98  -39.05  -45.03  Fe3S4
Gypsum           -5.01   -9.59   -4.58  CaSO4:2H2O
H2(g)            -5.87   -9.02   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.60   -4.59   -1.00  H2S
Halite           -9.31   -7.72    1.58  NaCl
Hausmannite     -24.38   36.65   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.20  -37.17  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.41  -27.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.33  -44.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.40  -43.61   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.27  -42.55   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.13  -46.52   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.20   -2.45   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.53   -9.56   -8.03  MgCO3



Magnetite         3.35    7.09    3.74  Fe3O4
Manganite       -12.14   13.20   25.34  MnOOH
Melanterite     -10.47  -12.67   -2.21  FeSO4:7H2O
Mirabilite      -12.71  -13.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.20  -89.91   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.03  -56.73  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.84  -13.13    2.71  MnCl2:4H2O
MnS(Green)       -5.07   -1.27    3.80  MnS
MnSO4           -14.17  -11.50    2.67  MnSO4
Nahcolite        -5.80   -6.35   -0.55  NaHCO3
Natron          -11.40  -12.71   -1.31  Na2CO3:10H2O
Nesquehonite     -3.94   -9.56   -5.62  MgCO3:3H2O
Nsutite         -26.43   16.13   42.56  MnO2
O2(g)           -71.45  -74.34   -2.89  O2
Orpiment         -6.64  -52.94  -46.30  As2S3
Portlandite     -10.63   12.17   22.80  Ca(OH)2
Pyrite           10.37   -8.11  -18.48  FeS2
Pyrochroite      -4.94   10.26   15.20  Mn(OH)2
Pyrolusite      -25.25   16.13   41.38  MnO2
Realgar          -3.69  -23.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite         -0.68  -11.57  -10.89  FeCO3
Siderite(d)(3)   -1.12  -11.57  -10.45  FeCO3
Sulfur           -3.56  -18.58  -15.03  S
Thenardite      -13.64  -13.82   -0.18  Na2SO4
Thermonatrite   -12.84  -12.71    0.13  Na2CO3:H2O
Trona           -18.27  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.57  -10.13   -8.56  BaCO3

Reaction step 13.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.914e-002 -8.557e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.565e-005
Manganite          -12.22   13.12   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.333e-004  4.333e-004
Siderite(d)(3)      -1.04  -11.49  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.60  -10.16   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------



Hfo           
 8.833e-005  Surface charge, eq

Hfo_s         
 5.292e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.454e-006       0.653  3.454e-006      -5.462
Hfo_sOHCa+2      1.621e-006       0.306  1.621e-006      -5.790
Hfo_sOHBa+2      1.050e-007       0.020  1.050e-007      -6.979
Hfo_sOFe+        7.692e-008       0.015  7.692e-008      -7.114
Hfo_sOH          2.306e-008       0.004  2.306e-008      -7.637
Hfo_sOH2+        1.107e-008       0.002  1.107e-008      -7.956
Hfo_sO-          1.100e-009       0.000  1.100e-009      -8.959

Hfo           
 8.833e-005  Surface charge, eq

Hfo_w         
 2.117e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.186e-004       0.560  1.186e-004      -3.926
Hfo_wOH2+        5.696e-005       0.269  5.696e-005      -4.244
Hfo_wOMn+        1.411e-005       0.067  1.411e-005      -4.850
Hfo_wOMg+        7.109e-006       0.034  7.109e-006      -5.148
Hfo_wO-          5.658e-006       0.027  5.658e-006      -5.247
Hfo_wOCa+        5.125e-006       0.024  5.125e-006      -5.290
Hfo_wOFe+        3.692e-006       0.017  3.692e-006      -5.433
Hfo_wOFeOH       4.034e-007       0.002  4.034e-007      -6.394
Hfo_wH2AsO3      1.948e-008       0.000  1.948e-008      -7.710
Hfo_wOBa+        4.796e-009       0.000  4.796e-009      -8.319
Hfo_wOHSO4-2     2.464e-010       0.000  2.464e-010      -9.608
Hfo_wSO4-        5.932e-011       0.000  5.932e-011     -10.227
Hfo_wOHAsO4-3    5.033e-015       0.000  5.033e-015     -14.298
Hfo_wHAsO4-      2.599e-017       0.000  2.599e-017     -16.585
Hfo_wH2AsO4      4.039e-019       0.000  4.039e-019     -18.394

Mno           
-4.139e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.815e-029       0.000  1.815e-029     -28.741
Mno_O3-2         2.072e-030       0.000  2.072e-030     -29.684
Mno_O3Ca         1.126e-030       0.000  1.126e-030     -29.948
Mno_O3Ba         4.959e-031       0.000  4.959e-031     -30.305
Mno_O3HMn+       6.139e-032       0.000  6.140e-032     -31.212
Mno_O3Na-        4.473e-032       0.000  4.473e-032     -31.349
Mno_O3Mg         3.341e-032       0.000  3.341e-032     -31.476
Mno_O3H-         1.757e-032       0.000  1.757e-032     -31.755
Mno_O3HCa+       3.324e-033       0.000  3.324e-033     -32.478
Mno_O3HBa+       2.618e-033       0.000  2.618e-033     -32.582
Mno_O3HMg+       6.677e-035       0.000  6.677e-035     -34.175
Mno_O3HNa        3.539e-035       0.000  3.539e-035     -34.451
Mno_O3H2         1.119e-037       0.000  1.119e-037     -36.951
Mno_O3H3+        1.906e-043       0.000  1.907e-043     -42.720
Mno_O3H3Cl       4.851e-046       0.000  4.852e-046     -45.314

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.115e-007  3.115e-007



Ba               2.094e-005  2.094e-005
C                3.610e-003  3.610e-003
Ca               1.003e-003  1.003e-003
Cl               9.873e-005  9.873e-005
Fe               1.244e-005  1.244e-005
K                1.893e-005  1.893e-005
Mg               7.775e-005  7.775e-005
Mn               1.733e-005  1.733e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.609      Charge balance
                                       pe  =  -4.670      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.669e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.690e-003
                       Total CO2 (mol/kg)  =  2.633e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.889e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.61
                               Iterations  =  26
                                  Total H  = 1.110182e+002
                                  Total O  = 5.551358e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.340e-007  4.064e-007    -6.362    -6.391    -0.029
   H+                    2.616e-008  2.463e-008    -7.582    -7.609    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.115e-007
   AsS(OH)(HS)-          3.108e-007  2.910e-007    -6.508    -6.536    -0.029
   H3AsO3                6.383e-010  6.388e-010    -9.195    -9.195     0.000
   H2AsO3-               1.961e-011  1.836e-011   -10.708   -10.736    -0.029
   As3S4(HS)2-           2.532e-017  2.371e-017   -16.597   -16.625    -0.029
   H4AsO3+               8.324e-018  7.795e-018   -17.080   -17.108    -0.029
   HAsO3-2               1.935e-018  1.488e-018   -17.713   -17.828    -0.114
   AsO3-3                2.177e-026  1.205e-026   -25.662   -25.919    -0.257
As(5)           2.064e-017
   HAsO4-2               1.597e-017  1.228e-017   -16.797   -16.911    -0.114
   H2AsO4-               4.668e-018  4.371e-018   -17.331   -17.359    -0.029
   AsO4-3                2.016e-021  1.116e-021   -20.696   -20.952    -0.257
   H3AsO4                2.146e-023  2.148e-023   -22.668   -22.668     0.000
Ba              2.094e-005
   Ba+2                  2.052e-005  1.578e-005    -4.688    -4.802    -0.114
   BaHCO3+               3.731e-007  3.493e-007    -6.428    -6.457    -0.029
   BaCO3                 3.582e-008  3.585e-008    -7.446    -7.445     0.000
   BaSO4                 2.663e-009  2.666e-009    -8.575    -8.574     0.000
   BaOH+                 2.319e-011  2.171e-011   -10.635   -10.663    -0.029
C(-4)           9.768e-004
   CH4                   9.768e-004  9.777e-004    -3.010    -3.010     0.000
C(4)            2.633e-003
   HCO3-                 2.462e-003  2.309e-003    -2.609    -2.637    -0.028
   CO2                   1.278e-004  1.279e-004    -3.894    -3.893     0.000
   CaHCO3+               2.370e-005  2.219e-005    -4.625    -4.654    -0.029
   CO3-2                 5.683e-006  4.397e-006    -5.245    -5.357    -0.111
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.036e-006  1.907e-006    -5.691    -5.720    -0.029
   MgHCO3+               1.696e-006  1.588e-006    -5.771    -5.799    -0.029
   BaHCO3+               3.731e-007  3.493e-007    -6.428    -6.457    -0.029
   NaHCO3                2.642e-007  2.644e-007    -6.578    -6.578     0.000



   MgCO3                 2.464e-007  2.466e-007    -6.608    -6.608     0.000
   FeHCO3+               1.805e-007  1.691e-007    -6.743    -6.772    -0.029
   FeCO3                 7.716e-008  7.723e-008    -7.113    -7.112     0.000
   BaCO3                 3.582e-008  3.585e-008    -7.446    -7.445     0.000
   NaCO3-                1.780e-008  1.667e-008    -7.749    -7.778    -0.029
Ca              1.003e-003
   Ca+2                  9.742e-004  7.534e-004    -3.011    -3.123    -0.112
   CaHCO3+               2.370e-005  2.219e-005    -4.625    -4.654    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.061e-008  5.065e-008    -7.296    -7.295     0.000
   CaOH+                 5.421e-009  5.076e-009    -8.266    -8.294    -0.029
   CaHSO4+               7.805e-015  7.309e-015   -14.108   -14.136    -0.029
Cl              9.873e-005
   Cl-                   9.873e-005  9.239e-005    -4.006    -4.034    -0.029
   MnCl+                 3.724e-009  3.487e-009    -8.429    -8.458    -0.029
   FeCl+                 9.972e-011  9.338e-011   -10.001   -10.030    -0.029
   MnCl2                 1.405e-013  1.406e-013   -12.852   -12.852     0.000
   MnCl3-                3.822e-018  3.579e-018   -17.418   -17.446    -0.029
   FeCl+2                5.422e-027  4.169e-027   -26.266   -26.380    -0.114
   FeCl2+                1.837e-030  1.721e-030   -29.736   -29.764    -0.029
   FeCl3                 1.588e-035  1.590e-035   -34.799   -34.799     0.000
Fe(2)           1.244e-005
   Fe(HS)2               1.105e-005  1.106e-005    -4.957    -4.956     0.000
   Fe+2                  9.521e-007  7.321e-007    -6.021    -6.135    -0.114
   FeHCO3+               1.805e-007  1.691e-007    -6.743    -6.772    -0.029
   Fe(HS)3-              1.674e-007  1.568e-007    -6.776    -6.805    -0.029
   FeCO3                 7.716e-008  7.723e-008    -7.113    -7.112     0.000
   FeOH+                 1.004e-008  9.400e-009    -7.998    -8.027    -0.029
   FeCl+                 9.972e-011  9.338e-011   -10.001   -10.030    -0.029
   FeSO4                 4.384e-011  4.387e-011   -10.358   -10.358     0.000
   Fe(OH)2               3.245e-012  3.248e-012   -11.489   -11.488     0.000
   Fe(OH)3-              5.232e-015  4.899e-015   -14.281   -14.310    -0.029
   FeHSO4+               7.585e-018  7.103e-018   -17.120   -17.149    -0.029
Fe(3)           3.423e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.623e-015  5.266e-015   -14.250   -14.279    -0.029
   Fe(OH)4-              1.089e-015  1.020e-015   -14.963   -14.992    -0.029
   FeOH+2                5.094e-019  3.917e-019   -18.293   -18.407    -0.114
   Fe+3                  2.699e-024  1.494e-024   -23.569   -23.826    -0.257
   FeSO4+                5.896e-027  5.521e-027   -26.229   -26.258    -0.029
   FeCl+2                5.422e-027  4.169e-027   -26.266   -26.380    -0.114
   FeCl2+                1.837e-030  1.721e-030   -29.736   -29.764    -0.029
   Fe(SO4)2-             4.347e-032  4.070e-032   -31.362   -31.390    -0.029
   FeHSO4+2              4.735e-034  3.641e-034   -33.325   -33.439    -0.114
   FeCl3                 1.588e-035  1.590e-035   -34.799   -34.799     0.000
   Fe2(OH)2+4            1.181e-035  4.129e-036   -34.928   -35.384    -0.456
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.630   -47.343    -0.713
H(0)            1.879e-009
   H2                    9.395e-010  9.403e-010    -9.027    -9.027     0.000
K               1.893e-005
   K+                    1.893e-005  1.771e-005    -4.723    -4.752    -0.029
   KSO4-                 4.479e-011  4.194e-011   -10.349   -10.377    -0.029
Mg              7.775e-005
   Mg+2                  7.580e-005  5.877e-005    -4.120    -4.231    -0.110
   MgHCO3+               1.696e-006  1.588e-006    -5.771    -5.799    -0.029
   MgCO3                 2.464e-007  2.466e-007    -6.608    -6.608     0.000
   MgOH+                 9.251e-009  8.663e-009    -8.034    -8.062    -0.029
   MgSO4                 4.639e-009  4.643e-009    -8.334    -8.333     0.000
Mn(2)           1.733e-005
   Mn+2                  1.205e-005  9.265e-006    -4.919    -5.033    -0.114
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.036e-006  1.907e-006    -5.691    -5.720    -0.029
   MnOH+                 1.032e-008  9.668e-009    -7.986    -8.015    -0.029
   MnCl+                 3.724e-009  3.487e-009    -8.429    -8.458    -0.029
   MnSO4                 5.547e-010  5.552e-010    -9.256    -9.256     0.000
   MnCl2                 1.405e-013  1.406e-013   -12.852   -12.852     0.000
   Mn(OH)3-              1.049e-017  9.826e-018   -16.979   -17.008    -0.029



   MnCl3-                3.822e-018  3.579e-018   -17.418   -17.446    -0.029
Mn(3)           1.105e-035
   Mn+3                  1.105e-035  6.119e-036   -34.957   -35.213    -0.257
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.172   -81.286    -0.114
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.311   -95.340    -0.029
Na              2.176e-004
   Na+                   2.173e-004  2.036e-004    -3.663    -3.691    -0.028
   NaHCO3                2.642e-007  2.644e-007    -6.578    -6.578     0.000
   NaCO3-                1.780e-008  1.667e-008    -7.749    -7.778    -0.029
   NaSO4-                3.673e-010  3.439e-010    -9.435    -9.464    -0.029
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.327   -74.327     0.000
S(-2)           2.079e-004
   HS-                   1.390e-004  1.302e-004    -3.857    -3.885    -0.029
   H2S                   2.801e-005  2.803e-005    -4.553    -4.552     0.000
   Fe(HS)2               1.105e-005  1.106e-005    -4.957    -4.956     0.000
   S5-2                  1.689e-006  1.343e-006    -5.772    -5.872    -0.100
   S4-2                  9.932e-007  7.836e-007    -6.003    -6.106    -0.103
   S6-2                  8.682e-007  6.952e-007    -6.061    -6.158    -0.097
   AsS(OH)(HS)-          3.108e-007  2.910e-007    -6.508    -6.536    -0.029
   Fe(HS)3-              1.674e-007  1.568e-007    -6.776    -6.805    -0.029
   S-2                   8.302e-010  6.384e-010    -9.081    -9.195    -0.114
   S3-2                  3.528e-010  2.761e-010    -9.452    -9.559    -0.106
   S2-2                  2.015e-011  1.567e-011   -10.696   -10.805    -0.109
   As3S4(HS)2-           2.532e-017  2.371e-017   -16.597   -16.625    -0.029
S(6)            4.954e-007
   SO4-2                 4.365e-007  3.370e-007    -6.360    -6.472    -0.112
   CaSO4                 5.061e-008  5.065e-008    -7.296    -7.295     0.000
   MgSO4                 4.639e-009  4.643e-009    -8.334    -8.333     0.000
   BaSO4                 2.663e-009  2.666e-009    -8.575    -8.574     0.000
   MnSO4                 5.547e-010  5.552e-010    -9.256    -9.256     0.000
   NaSO4-                3.673e-010  3.439e-010    -9.435    -9.464    -0.029
   KSO4-                 4.479e-011  4.194e-011   -10.349   -10.377    -0.029
   FeSO4                 4.384e-011  4.387e-011   -10.358   -10.358     0.000
   HSO4-                 8.617e-013  8.069e-013   -12.065   -12.093    -0.029
   CaHSO4+               7.805e-015  7.309e-015   -14.108   -14.136    -0.029
   FeHSO4+               7.585e-018  7.103e-018   -17.120   -17.149    -0.029
   FeSO4+                5.896e-027  5.521e-027   -26.229   -26.258    -0.029
   Fe(SO4)2-             4.347e-032  4.070e-032   -31.362   -31.390    -0.029
   FeHSO4+2              4.735e-034  3.641e-034   -33.325   -33.439    -0.114

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.23   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.01  -18.39   -1.38  As2O3
Artinite         -8.20    1.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.56  -45.34    8.23  As2O5
As2S3(am)        -7.97  -52.87  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2       -6.20  -56.31  -50.11  Ba3(AsO4)2
Barite           -1.30  -11.27   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.16  -24.78   -0.61  Mn2O3
Brucite          -5.85   10.99   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.37  -51.27  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.15   -3.01   -2.86  CH4
Claudetite      -17.05  -18.39   -1.34  As2O3
CO2(g)           -2.43   -3.89   -1.47  CO2
Dolomite         -0.98  -18.07  -17.09  CaMg(CO3)2
Dolomite(d)      -1.53  -18.07  -16.54  CaMg(CO3)2
Epsomite         -8.56  -10.70   -2.14  MgSO4:7H2O



Fe(OH)2.7Cl.3    -1.45   -4.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.50   -2.41   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.14  -38.89  -45.03  Fe3S4
Gypsum           -5.01   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.88   -9.03   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.56   -4.55   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.60   36.43   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.27  -37.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.60  -27.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.23  -44.06   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.31  -43.52   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.18  -42.46   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.99  -46.38   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.24   -2.41   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.56   -9.59   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -12.22   13.12   25.34  MnOOH
Melanterite     -10.40  -12.61   -2.21  FeSO4:7H2O
Mirabilite      -12.74  -13.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.13  -89.84   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.30  -57.00  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.81  -13.10    2.71  MnCl2:4H2O
MnS(Green)       -5.11   -1.31    3.80  MnS
MnSO4           -14.17  -11.51    2.67  MnSO4
Nahcolite        -5.78   -6.33   -0.55  NaHCO3
Natron          -11.43  -12.74   -1.31  Na2CO3:10H2O
Nesquehonite     -3.97   -9.59   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.06   42.56  MnO2
O2(g)           -71.43  -74.33   -2.89  O2
Orpiment         -6.57  -52.87  -46.30  As2S3
Portlandite     -10.71   12.09   22.80  Ca(OH)2
Pyrite           10.45   -8.03  -18.48  FeS2
Pyrochroite      -5.02   10.18   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.68  -23.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.60  -11.49  -10.89  FeCO3
Siderite(d)(3)   -1.04  -11.49  -10.45  FeCO3
Sulfur           -3.51  -18.54  -15.03  S
Thenardite      -13.68  -13.85   -0.18  Na2SO4
Thermonatrite   -12.86  -12.74    0.13  Na2CO3:H2O
Trona           -18.27  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.60  -10.16   -8.56  BaCO3

Reaction step 14.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.60   16.00   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.908e-002 -9.199e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.808e-005
Manganite          -12.28   13.06   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.334e-004  4.334e-004
Siderite(d)(3)      -0.98  -11.43  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.62  -10.19   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 9.238e-005  Surface charge, eq

Hfo_s         
 5.291e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.323e-006       0.628  3.323e-006      -5.479
Hfo_sOHCa+2      1.739e-006       0.329  1.739e-006      -5.760
Hfo_sOHBa+2      1.058e-007       0.020  1.058e-007      -6.976
Hfo_sOFe+        8.634e-008       0.016  8.634e-008      -7.064
Hfo_sOH          2.341e-008       0.004  2.341e-008      -7.631
Hfo_sOH2+        1.253e-008       0.002  1.253e-008      -7.902
Hfo_sO-          1.001e-009       0.000  1.001e-009      -8.999

Hfo           
 9.238e-005  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.160e-004       0.548  1.160e-004      -3.935
Hfo_wOH2+        6.213e-005       0.294  6.213e-005      -4.207
Hfo_wOMn+        1.308e-005       0.062  1.308e-005      -4.883
Hfo_wOMg+        6.262e-006       0.030  6.263e-006      -5.203
Hfo_wO-          4.964e-006       0.023  4.964e-006      -5.304
Hfo_wOCa+        4.752e-006       0.022  4.752e-006      -5.323
Hfo_wOFe+        3.995e-006       0.019  3.995e-006      -5.399
Hfo_wOFeOH       3.915e-007       0.002  3.915e-007      -6.407
Hfo_wH2AsO3      1.816e-008       0.000  1.816e-008      -7.741
Hfo_wOBa+        4.178e-009       0.000  4.178e-009      -8.379
Hfo_wOHSO4-2     2.243e-010       0.000  2.243e-010      -9.649
Hfo_wSO4-        6.019e-011       0.000  6.019e-011     -10.220
Hfo_wOHAsO4-3    3.442e-015       0.000  3.442e-015     -14.463
Hfo_wHAsO4-      2.209e-017       0.000  2.209e-017     -16.656
Hfo_wH2AsO4      3.828e-019       0.000  3.828e-019     -18.417

Mno           
-6.793e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         3.155e-029       0.000  3.155e-029     -28.501
Mno_O3-2         3.409e-030       0.000  3.409e-030     -29.467
Mno_O3Ca         1.958e-030       0.000  1.958e-030     -29.708
Mno_O3Ba         8.100e-031       0.000  8.100e-031     -30.092
Mno_O3HMn+       1.190e-031       0.000  1.190e-031     -30.924
Mno_O3Na-        7.346e-032       0.000  7.346e-032     -31.134
Mno_O3Mg         5.517e-032       0.000  5.517e-032     -31.258
Mno_O3H-         3.223e-032       0.000  3.223e-032     -31.492
Mno_O3HCa+       6.443e-033       0.000  6.443e-033     -32.191
Mno_O3HBa+       4.768e-033       0.000  4.768e-033     -32.322
Mno_O3HMg+       1.230e-034       0.000  1.230e-034     -33.910
Mno_O3HNa        6.480e-035       0.000  6.481e-035     -34.188
Mno_O3H2         2.288e-037       0.000  2.288e-037     -36.640
Mno_O3H3+        4.348e-043       0.000  4.348e-043     -42.362
Mno_O3H3Cl       1.105e-045       0.000  1.105e-045     -44.957

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.128e-007  3.128e-007
Ba               2.094e-005  2.094e-005
C                3.874e-003  3.874e-003
Ca               1.068e-003  1.068e-003
Cl               9.873e-005  9.873e-005
Fe               1.456e-005  1.456e-005
K                1.893e-005  1.893e-005
Mg               7.860e-005  7.860e-005
Mn               1.834e-005  1.834e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.561      Charge balance
                                       pe  =  -4.619      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.864e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.831e-003
                       Total CO2 (mol/kg)  =  2.798e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.930e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.41
                               Iterations  =  35
                                  Total H  = 1.110186e+002
                                  Total O  = 5.551398e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.899e-007  3.645e-007    -6.409    -6.438    -0.029
   H+                    2.921e-008  2.746e-008    -7.535    -7.561    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.128e-007
   AsS(OH)(HS)-          3.122e-007  2.918e-007    -6.506    -6.535    -0.029
   H3AsO3                6.084e-010  6.089e-010    -9.216    -9.215     0.000
   H2AsO3-               1.679e-011  1.570e-011   -10.775   -10.804    -0.029
   As3S4(HS)2-           3.179e-017  2.972e-017   -16.498   -16.527    -0.029
   H4AsO3+               8.861e-018  8.285e-018   -17.053   -17.082    -0.029
   HAsO3-2               1.493e-018  1.140e-018   -17.826   -17.943    -0.117
   AsO3-3                1.518e-026  8.286e-027   -25.819   -26.082    -0.263
As(5)           1.659e-017
   HAsO4-2               1.252e-017  9.570e-018   -16.902   -17.019    -0.117



   H2AsO4-               4.063e-018  3.799e-018   -17.391   -17.420    -0.029
   AsO4-3                1.429e-021  7.801e-022   -20.845   -21.108    -0.263
   H3AsO4                2.080e-023  2.082e-023   -22.682   -22.682     0.000
Ba              2.094e-005
   Ba+2                  2.051e-005  1.567e-005    -4.688    -4.805    -0.117
   BaHCO3+               3.914e-007  3.659e-007    -6.407    -6.437    -0.029
   BaCO3                 3.365e-008  3.368e-008    -7.473    -7.473     0.000
   BaSO4                 2.460e-009  2.462e-009    -8.609    -8.609     0.000
   BaOH+                 2.068e-011  1.933e-011   -10.684   -10.714    -0.029
C(-4)           1.076e-003
   CH4                   1.076e-003  1.077e-003    -2.968    -2.968     0.000
C(4)            2.798e-003
   HCO3-                 2.602e-003  2.436e-003    -2.585    -2.613    -0.029
   CO2                   1.503e-004  1.504e-004    -3.823    -3.823     0.000
   CaHCO3+               2.646e-005  2.474e-005    -4.577    -4.607    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.410e-006  4.160e-006    -5.267    -5.381    -0.114
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.274e-006  2.126e-006    -5.643    -5.672    -0.029
   MgHCO3+               1.799e-006  1.682e-006    -5.745    -5.774    -0.029
   BaHCO3+               3.914e-007  3.659e-007    -6.407    -6.437    -0.029
   NaHCO3                2.783e-007  2.785e-007    -6.556    -6.555     0.000
   FeHCO3+               2.353e-007  2.200e-007    -6.628    -6.658    -0.029
   MgCO3                 2.340e-007  2.343e-007    -6.631    -6.630     0.000
   FeCO3                 9.003e-008  9.011e-008    -7.046    -7.045     0.000
   BaCO3                 3.365e-008  3.368e-008    -7.473    -7.473     0.000
   NaCO3-                1.685e-008  1.575e-008    -7.774    -7.803    -0.029
Ca              1.068e-003
   Ca+2                  1.036e-003  7.962e-004    -2.985    -3.099    -0.114
   CaHCO3+               2.646e-005  2.474e-005    -4.577    -4.607    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.975e-008  4.980e-008    -7.303    -7.303     0.000
   CaOH+                 5.146e-009  4.811e-009    -8.289    -8.318    -0.029
   CaHSO4+               8.569e-015  8.012e-015   -14.067   -14.096    -0.029
Cl              9.873e-005
   Cl-                   9.873e-005  9.224e-005    -4.006    -4.035    -0.029
   MnCl+                 3.936e-009  3.680e-009    -8.405    -8.434    -0.029
   FeCl+                 1.230e-010  1.150e-010    -9.910    -9.939    -0.029
   MnCl2                 1.480e-013  1.482e-013   -12.830   -12.829     0.000
   MnCl3-                4.026e-018  3.764e-018   -17.395   -17.424    -0.029
   FeCl+2                7.553e-027  5.771e-027   -26.122   -26.239    -0.117
   FeCl2+                2.543e-030  2.378e-030   -29.595   -29.624    -0.029
   FeCl3                 2.191e-035  2.193e-035   -34.659   -34.659     0.000
Fe(2)           1.456e-005
   Fe(HS)2               1.285e-005  1.287e-005    -4.891    -4.891     0.000
   Fe+2                  1.182e-006  9.029e-007    -5.928    -6.044    -0.117
   FeHCO3+               2.353e-007  2.200e-007    -6.628    -6.658    -0.029
   Fe(HS)3-              1.895e-007  1.771e-007    -6.722    -6.752    -0.029
   FeCO3                 9.003e-008  9.011e-008    -7.046    -7.045     0.000
   FeOH+                 1.112e-008  1.040e-008    -7.954    -7.983    -0.029
   FeCl+                 1.230e-010  1.150e-010    -9.910    -9.939    -0.029
   FeSO4                 5.028e-011  5.033e-011   -10.299   -10.298     0.000
   Fe(OH)2               3.219e-012  3.222e-012   -11.492   -11.492     0.000
   Fe(OH)3-              4.661e-015  4.358e-015   -14.332   -14.361    -0.029
   FeHSO4+               9.717e-018  9.085e-018   -17.012   -17.042    -0.029
Fe(3)           3.477e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              6.280e-015  5.871e-015   -14.202   -14.231    -0.029
   Fe(OH)4-              9.781e-016  9.145e-016   -15.010   -15.039    -0.029
   FeOH+2                6.374e-019  4.870e-019   -18.196   -18.312    -0.117
   Fe+3                  3.795e-024  2.072e-024   -23.421   -23.684    -0.263
   FeSO4+                7.616e-027  7.120e-027   -26.118   -26.148    -0.029
   FeCl+2                7.553e-027  5.771e-027   -26.122   -26.239    -0.117
   FeCl2+                2.543e-030  2.378e-030   -29.595   -29.624    -0.029
   Fe(SO4)2-             5.223e-032  4.883e-032   -31.282   -31.311    -0.029
   FeHSO4+2              6.853e-034  5.236e-034   -33.164   -33.281    -0.117
   FeCl3                 2.191e-035  2.193e-035   -34.659   -34.659     0.000



   Fe2(OH)2+4            1.873e-035  6.383e-036   -34.728   -35.195    -0.467
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.376   -47.106    -0.730
H(0)            1.848e-009
   H2                    9.241e-010  9.250e-010    -9.034    -9.034     0.000
K               1.893e-005
   K+                    1.893e-005  1.768e-005    -4.723    -4.752    -0.029
   KSO4-                 4.166e-011  3.895e-011   -10.380   -10.410    -0.029
Mg              7.860e-005
   Mg+2                  7.656e-005  5.901e-005    -4.116    -4.229    -0.113
   MgHCO3+               1.799e-006  1.682e-006    -5.745    -5.774    -0.029
   MgCO3                 2.340e-007  2.343e-007    -6.631    -6.630     0.000
   MgOH+                 8.343e-009  7.800e-009    -8.079    -8.108    -0.029
   MgSO4                 4.332e-009  4.336e-009    -8.363    -8.363     0.000
Mn(2)           1.834e-005
   Mn+2                  1.282e-005  9.792e-006    -4.892    -5.009    -0.117
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.274e-006  2.126e-006    -5.643    -5.672    -0.029
   MnOH+                 9.802e-009  9.164e-009    -8.009    -8.038    -0.029
   MnCl+                 3.936e-009  3.680e-009    -8.405    -8.434    -0.029
   MnSO4                 5.453e-010  5.458e-010    -9.263    -9.263     0.000
   MnCl2                 1.480e-013  1.482e-013   -12.830   -12.829     0.000
   Mn(OH)3-              8.012e-018  7.491e-018   -17.096   -17.125    -0.029
   MnCl3-                4.026e-018  3.764e-018   -17.395   -17.424    -0.029
Mn(3)           1.332e-035
   Mn+3                  1.332e-035  7.270e-036   -34.876   -35.138    -0.263
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.320   -81.436    -0.117
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.411   -95.440    -0.029
Na              2.176e-004
   Na+                   2.173e-004  2.033e-004    -3.663    -3.692    -0.029
   NaHCO3                2.783e-007  2.785e-007    -6.556    -6.555     0.000
   NaCO3-                1.685e-008  1.575e-008    -7.774    -7.803    -0.029
   NaSO4-                3.416e-010  3.194e-010    -9.466    -9.496    -0.029
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.313   -74.312     0.000
S(-2)           2.079e-004
   HS-                   1.352e-004  1.264e-004    -3.869    -3.898    -0.029
   H2S                   3.033e-005  3.036e-005    -4.518    -4.518     0.000
   Fe(HS)2               1.285e-005  1.287e-005    -4.891    -4.891     0.000
   S5-2                  1.479e-006  1.170e-006    -5.830    -5.932    -0.102
   S4-2                  8.696e-007  6.826e-007    -6.061    -6.166    -0.105
   S6-2                  7.597e-007  6.056e-007    -6.119    -6.218    -0.098
   AsS(OH)(HS)-          3.122e-007  2.918e-007    -6.506    -6.535    -0.029
   Fe(HS)3-              1.895e-007  1.771e-007    -6.722    -6.752    -0.029
   S-2                   7.278e-010  5.561e-010    -9.138    -9.255    -0.117
   S3-2                  3.090e-010  2.405e-010    -9.510    -9.619    -0.109
   S2-2                  1.766e-011  1.365e-011   -10.753   -10.865    -0.112
   As3S4(HS)2-           3.179e-017  2.972e-017   -16.498   -16.527    -0.029
S(6)            4.661e-007
   SO4-2                 4.085e-007  3.135e-007    -6.389    -6.504    -0.115
   CaSO4                 4.975e-008  4.980e-008    -7.303    -7.303     0.000
   MgSO4                 4.332e-009  4.336e-009    -8.363    -8.363     0.000
   BaSO4                 2.460e-009  2.462e-009    -8.609    -8.609     0.000
   MnSO4                 5.453e-010  5.458e-010    -9.263    -9.263     0.000
   NaSO4-                3.416e-010  3.194e-010    -9.466    -9.496    -0.029
   FeSO4                 5.028e-011  5.033e-011   -10.299   -10.298     0.000
   KSO4-                 4.166e-011  3.895e-011   -10.380   -10.410    -0.029
   HSO4-                 8.952e-013  8.369e-013   -12.048   -12.077    -0.029
   CaHSO4+               8.569e-015  8.012e-015   -14.067   -14.096    -0.029
   FeHSO4+               9.717e-018  9.085e-018   -17.012   -17.042    -0.029
   FeSO4+                7.616e-027  7.120e-027   -26.118   -26.148    -0.029
   Fe(SO4)2-             5.223e-032  4.883e-032   -31.282   -31.311    -0.029
   FeHSO4+2              6.853e-034  5.236e-034   -33.164   -33.281    -0.117

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.05  -18.43   -1.38  As2O3
Artinite         -8.32    1.28    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.59  -45.36    8.23  As2O5
As2S3(am)        -7.91  -52.81  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2       -6.52  -56.63  -50.11  Ba3(AsO4)2
Barite           -1.34  -11.31   -9.97  BaSO4
Birnessite      -27.60   16.00   43.60  MnO2
Bixbyite        -24.30  -24.91   -0.61  Mn2O3
Brucite          -5.95   10.89   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.61  -51.51  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.11   -2.97   -2.86  CH4
Claudetite      -17.09  -18.43   -1.34  As2O3
CO2(g)           -2.35   -3.82   -1.47  CO2
Dolomite         -1.00  -18.09  -17.09  CaMg(CO3)2
Dolomite(d)      -1.55  -18.09  -16.54  CaMg(CO3)2
Epsomite         -8.59  -10.73   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.44   -4.48   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.53   -2.38   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.28  -38.76  -45.03  Fe3S4
Gypsum           -5.02   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.88   -9.03   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.52   -4.52   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.81   36.22   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.34  -37.31  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.78  -27.55   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.14  -43.97   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.23  -43.44   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.10  -42.38   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.86  -46.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.27   -2.38   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.58   -9.61   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -12.28   13.06   25.34  MnOOH
Melanterite     -10.34  -12.55   -2.21  FeSO4:7H2O
Mirabilite      -12.77  -13.89   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.08  -89.79   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.54  -57.24  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.79  -13.08    2.71  MnCl2:4H2O
MnS(Green)       -5.15   -1.35    3.80  MnS
MnSO4           -14.18  -11.51    2.67  MnSO4
Nahcolite        -5.76   -6.31   -0.55  NaHCO3
Natron          -11.45  -12.77   -1.31  Na2CO3:10H2O
Nesquehonite     -3.99   -9.61   -5.62  MgCO3:3H2O
Nsutite         -26.57   16.00   42.56  MnO2
O2(g)           -71.42  -74.31   -2.89  O2
Orpiment         -6.51  -52.81  -46.30  As2S3
Portlandite     -10.78   12.02   22.80  Ca(OH)2
Pyrite           10.52   -7.96  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.38   16.00   41.38  MnO2
Realgar          -3.67  -23.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O



Siderite         -0.54  -11.43  -10.89  FeCO3
Siderite(d)(3)   -0.98  -11.43  -10.45  FeCO3
Sulfur           -3.47  -18.49  -15.03  S
Thenardite      -13.71  -13.89   -0.18  Na2SO4
Thermonatrite   -12.89  -12.76    0.13  Na2CO3:H2O
Trona           -18.27  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.62  -10.19   -8.56  BaCO3

Reaction step 15.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.66   15.94   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.902e-002 -9.827e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -2.051e-005
Manganite          -12.35   12.99   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.335e-004  4.335e-004
Siderite(d)(3)      -0.91  -11.36  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.65  -10.21   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 9.632e-005  Surface charge, eq

Hfo_s         
 5.290e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.198e-006       0.605  3.198e-006      -5.495
Hfo_sOHCa+2      1.851e-006       0.350  1.851e-006      -5.733
Hfo_sOHBa+2      1.063e-007       0.020  1.063e-007      -6.974
Hfo_sOFe+        9.581e-008       0.018  9.581e-008      -7.019
Hfo_sOH          2.368e-008       0.004  2.368e-008      -7.626
Hfo_sOH2+        1.402e-008       0.003  1.402e-008      -7.853
Hfo_sO-          9.162e-010       0.000  9.162e-010      -9.038

Hfo           
 9.632e-005  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH          1.133e-004       0.536  1.133e-004      -3.946
Hfo_wOH2+        6.708e-005       0.317  6.708e-005      -4.173
Hfo_wOMn+        1.216e-005       0.057  1.216e-005      -4.915
Hfo_wOMg+        5.546e-006       0.026  5.546e-006      -5.256
Hfo_wOCa+        4.416e-006       0.021  4.416e-006      -5.355
Hfo_wO-          4.385e-006       0.021  4.385e-006      -5.358
Hfo_wOFe+        4.280e-006       0.020  4.280e-006      -5.369
Hfo_wOFeOH       3.794e-007       0.002  3.794e-007      -6.421
Hfo_wH2AsO3      1.711e-008       0.000  1.711e-008      -7.767
Hfo_wOBa+        3.665e-009       0.000  3.665e-009      -8.436
Hfo_wOHSO4-2     2.042e-010       0.000  2.042e-010      -9.690
Hfo_wSO4-        6.060e-011       0.000  6.060e-011     -10.218
Hfo_wOHAsO4-3    2.436e-015       0.000  2.436e-015     -14.613
Hfo_wHAsO4-      1.912e-017       0.000  1.912e-017     -16.719
Hfo_wH2AsO4      3.662e-019       0.000  3.662e-019     -18.436

Mno           
-1.763e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.636e-030       0.000  8.637e-030     -29.064
Mno_O3-2         8.868e-031       0.000  8.868e-031     -30.052
Mno_O3Ca         5.359e-031       0.000  5.359e-031     -30.271
Mno_O3Ba         2.093e-031       0.000  2.093e-031     -30.679
Mno_O3HMn+       3.601e-032       0.000  3.602e-032     -31.444
Mno_O3Na-        1.908e-032       0.000  1.908e-032     -31.719
Mno_O3Mg         1.439e-032       0.000  1.439e-032     -31.842
Mno_O3H-         9.270e-033       0.000  9.270e-033     -32.033
Mno_O3HCa+       1.950e-033       0.000  1.950e-033     -32.710
Mno_O3HBa+       1.362e-033       0.000  1.362e-033     -32.866
Mno_O3HMg+       3.546e-035       0.000  3.546e-035     -34.450
Mno_O3HNa        1.861e-035       0.000  1.861e-035     -34.730
Mno_O3H2         7.277e-038       0.000  7.277e-038     -37.138
Mno_O3H3+        1.528e-043       0.000  1.528e-043     -42.816
Mno_O3H3Cl       3.877e-046       0.000  3.877e-046     -45.411

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.138e-007  3.138e-007
Ba               2.094e-005  2.094e-005
C                4.137e-003  4.137e-003
Ca               1.131e-003  1.131e-003
Cl               9.873e-005  9.873e-005
Fe               1.671e-005  1.671e-005
K                1.893e-005  1.893e-005
Mg               7.932e-005  7.932e-005
Mn               1.933e-005  1.933e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.518      Charge balance
                                       pe  =  -4.572      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.054e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.968e-003
                       Total CO2 (mol/kg)  =  2.961e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.969e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.23



                               Iterations  =  33
                                  Total H  = 1.110190e+002
                                  Total O  = 5.551437e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.532e-007  3.297e-007    -6.452    -6.482    -0.030
   H+                    3.233e-008  3.036e-008    -7.490    -7.518    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.138e-007
   AsS(OH)(HS)-          3.132e-007  2.924e-007    -6.504    -6.534    -0.030
   H3AsO3                5.868e-010  5.873e-010    -9.232    -9.231     0.000
   H2AsO3-               1.467e-011  1.370e-011   -10.834   -10.863    -0.030
   As3S4(HS)2-           3.914e-017  3.654e-017   -16.407   -16.437    -0.030
   H4AsO3+               9.464e-018  8.835e-018   -17.024   -17.054    -0.030
   HAsO3-2               1.185e-018  9.000e-019   -17.926   -18.046    -0.119
   AsO3-3                1.098e-026  5.915e-027   -25.959   -26.228    -0.269
As(5)           1.370e-017
   HAsO4-2               1.010e-017  7.670e-018   -16.996   -17.115    -0.119
   H2AsO4-               3.605e-018  3.366e-018   -17.443   -17.473    -0.030
   AsO4-3                1.050e-021  5.655e-022   -20.979   -21.248    -0.269
   H3AsO4                2.037e-023  2.039e-023   -22.691   -22.691     0.000
Ba              2.094e-005
   Ba+2                  2.049e-005  1.556e-005    -4.688    -4.808    -0.119
   BaHCO3+               4.091e-007  3.819e-007    -6.388    -6.418    -0.030
   BaCO3                 3.177e-008  3.180e-008    -7.498    -7.498     0.000
   BaSO4                 2.278e-009  2.280e-009    -8.642    -8.642     0.000
   BaOH+                 1.861e-011  1.737e-011   -10.730   -10.760    -0.030
C(-4)           1.175e-003
   CH4                   1.175e-003  1.176e-003    -2.930    -2.929     0.000
C(4)            2.961e-003
   HCO3-                 2.738e-003  2.560e-003    -2.563    -2.592    -0.029
   CO2                   1.746e-004  1.748e-004    -3.758    -3.758     0.000
   CaHCO3+               2.930e-005  2.735e-005    -4.533    -4.563    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.172e-006  3.954e-006    -5.286    -5.403    -0.117
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.518e-006  2.351e-006    -5.599    -5.629    -0.030
   MgHCO3+               1.898e-006  1.772e-006    -5.722    -5.752    -0.030
   BaHCO3+               4.091e-007  3.819e-007    -6.388    -6.418    -0.030
   FeHCO3+               3.003e-007  2.803e-007    -6.522    -6.552    -0.030
   NaHCO3                2.920e-007  2.922e-007    -6.535    -6.534     0.000
   MgCO3                 2.230e-007  2.232e-007    -6.652    -6.651     0.000
   FeCO3                 1.038e-007  1.039e-007    -6.984    -6.983     0.000
   BaCO3                 3.177e-008  3.180e-008    -7.498    -7.498     0.000
   NaCO3-                1.601e-008  1.495e-008    -7.796    -7.825    -0.030
Ca              1.131e-003
   Ca+2                  1.096e-003  8.377e-004    -2.960    -3.077    -0.117
   CaHCO3+               2.930e-005  2.735e-005    -4.533    -4.563    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.881e-008  4.885e-008    -7.312    -7.311     0.000
   CaOH+                 4.904e-009  4.579e-009    -8.309    -8.339    -0.030
   CaHSO4+               9.308e-015  8.690e-015   -14.031   -14.061    -0.030
Cl              9.873e-005
   Cl-                   9.873e-005  9.210e-005    -4.006    -4.036    -0.030
   MnCl+                 4.141e-009  3.865e-009    -8.383    -8.413    -0.030
   FeCl+                 1.491e-010  1.392e-010    -9.826    -9.856    -0.030
   MnCl2                 1.553e-013  1.554e-013   -12.809   -12.809     0.000
   MnCl3-                4.223e-018  3.942e-018   -17.374   -17.404    -0.030
   FeCl+2                1.025e-026  7.786e-027   -25.989   -26.109    -0.119
   FeCl2+                3.431e-030  3.203e-030   -29.465   -29.494    -0.030
   FeCl3                 2.947e-035  2.950e-035   -34.531   -34.530     0.000
Fe(2)           1.671e-005
   Fe(HS)2               1.465e-005  1.466e-005    -4.834    -4.834     0.000



   Fe+2                  1.442e-006  1.095e-006    -5.841    -5.961    -0.119
   FeHCO3+               3.003e-007  2.803e-007    -6.522    -6.552    -0.030
   Fe(HS)3-              2.096e-007  1.957e-007    -6.679    -6.708    -0.030
   FeCO3                 1.038e-007  1.039e-007    -6.984    -6.983     0.000
   FeOH+                 1.222e-008  1.140e-008    -7.913    -7.943    -0.030
   FeCl+                 1.491e-010  1.392e-010    -9.826    -9.856    -0.030
   FeSO4                 5.687e-011  5.692e-011   -10.245   -10.245     0.000
   Fe(OH)2               3.194e-012  3.197e-012   -11.496   -11.495     0.000
   Fe(OH)3-              4.190e-015  3.912e-015   -14.378   -14.408    -0.030
   FeHSO4+               1.217e-017  1.136e-017   -16.915   -16.945    -0.030
Fe(3)           3.535e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              6.953e-015  6.491e-015   -14.158   -14.188    -0.030
   Fe(OH)4-              8.861e-016  8.272e-016   -15.053   -15.082    -0.030
   FeOH+2                7.837e-019  5.952e-019   -18.106   -18.225    -0.119
   Fe+3                  5.198e-024  2.799e-024   -23.284   -23.553    -0.269
   FeCl+2                1.025e-026  7.786e-027   -25.989   -26.109    -0.119
   FeSO4+                9.610e-027  8.971e-027   -26.017   -26.047    -0.030
   FeCl2+                3.431e-030  3.203e-030   -29.465   -29.494    -0.030
   Fe(SO4)2-             6.145e-032  5.737e-032   -31.211   -31.241    -0.030
   FeHSO4+2              9.603e-034  7.294e-034   -33.018   -33.137    -0.119
   FeCl3                 2.947e-035  2.950e-035   -34.531   -34.530     0.000
   Fe2(OH)2+4            2.866e-035  9.536e-036   -34.543   -35.021    -0.478
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.142   -46.888    -0.747
H(0)            1.820e-009
   H2                    9.100e-010  9.108e-010    -9.041    -9.041     0.000
K               1.893e-005
   K+                    1.893e-005  1.766e-005    -4.723    -4.753    -0.030
   KSO4-                 3.884e-011  3.626e-011   -10.411   -10.441    -0.030
Mg              7.932e-005
   Mg+2                  7.719e-005  5.916e-005    -4.112    -4.228    -0.116
   MgHCO3+               1.898e-006  1.772e-006    -5.722    -5.752    -0.030
   MgCO3                 2.230e-007  2.232e-007    -6.652    -6.651     0.000
   MgOH+                 7.577e-009  7.074e-009    -8.120    -8.150    -0.030
   MgSO4                 4.050e-009  4.053e-009    -8.393    -8.392     0.000
Mn(2)           1.933e-005
   Mn+2                  1.356e-005  1.030e-005    -4.868    -4.987    -0.119
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.518e-006  2.351e-006    -5.599    -5.629    -0.030
   MnOH+                 9.342e-009  8.721e-009    -8.030    -8.059    -0.030
   MnCl+                 4.141e-009  3.865e-009    -8.383    -8.413    -0.030
   MnSO4                 5.350e-010  5.355e-010    -9.272    -9.271     0.000
   MnCl2                 1.553e-013  1.554e-013   -12.809   -12.809     0.000
   Mn(OH)3-              6.247e-018  5.832e-018   -17.204   -17.234    -0.030
   MnCl3-                4.223e-018  3.942e-018   -17.374   -17.404    -0.030
Mn(3)           1.582e-035
   Mn+3                  1.582e-035  8.521e-036   -34.801   -35.069    -0.269
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.456   -81.575    -0.119
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.502   -95.532    -0.030
Na              2.176e-004
   Na+                   2.173e-004  2.030e-004    -3.663    -3.693    -0.030
   NaHCO3                2.920e-007  2.922e-007    -6.535    -6.534     0.000
   NaCO3-                1.601e-008  1.495e-008    -7.796    -7.825    -0.030
   NaSO4-                3.185e-010  2.974e-010    -9.497    -9.527    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.299   -74.299     0.000
S(-2)           2.079e-004
   HS-                   1.313e-004  1.226e-004    -3.882    -3.912    -0.030
   H2S                   3.250e-005  3.254e-005    -4.488    -4.488     0.000
   Fe(HS)2               1.465e-005  1.466e-005    -4.834    -4.834     0.000
   S5-2                  1.302e-006  1.026e-006    -5.885    -5.989    -0.104
   S4-2                  7.662e-007  5.985e-007    -6.116    -6.223    -0.107
   S6-2                  6.689e-007  5.309e-007    -6.175    -6.275    -0.100
   AsS(OH)(HS)-          3.132e-007  2.924e-007    -6.504    -6.534    -0.030
   Fe(HS)3-              2.096e-007  1.957e-007    -6.679    -6.708    -0.030



   S-2                   6.420e-010  4.876e-010    -9.192    -9.312    -0.119
   S3-2                  2.724e-010  2.109e-010    -9.565    -9.676    -0.111
   S2-2                  1.557e-011  1.197e-011   -10.808   -10.922    -0.114
   As3S4(HS)2-           3.914e-017  3.654e-017   -16.407   -16.437    -0.030
S(6)            4.393e-007
   SO4-2                 3.832e-007  2.923e-007    -6.417    -6.534    -0.118
   CaSO4                 4.881e-008  4.885e-008    -7.312    -7.311     0.000
   MgSO4                 4.050e-009  4.053e-009    -8.393    -8.392     0.000
   BaSO4                 2.278e-009  2.280e-009    -8.642    -8.642     0.000
   MnSO4                 5.350e-010  5.355e-010    -9.272    -9.271     0.000
   NaSO4-                3.185e-010  2.974e-010    -9.497    -9.527    -0.030
   FeSO4                 5.687e-011  5.692e-011   -10.245   -10.245     0.000
   KSO4-                 3.884e-011  3.626e-011   -10.411   -10.441    -0.030
   HSO4-                 9.242e-013  8.628e-013   -12.034   -12.064    -0.030
   CaHSO4+               9.308e-015  8.690e-015   -14.031   -14.061    -0.030
   FeHSO4+               1.217e-017  1.136e-017   -16.915   -16.945    -0.030
   FeSO4+                9.610e-027  8.971e-027   -26.017   -26.047    -0.030
   Fe(SO4)2-             6.145e-032  5.737e-032   -31.211   -31.241    -0.030
   FeHSO4+2              9.603e-034  7.294e-034   -33.018   -33.137    -0.119

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.25   -9.61   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.08  -18.46   -1.38  As2O3
Artinite         -8.42    1.18    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.38    8.23  As2O5
As2S3(am)        -7.85  -52.75  -44.90  As2S3
As_native        -5.53  -18.07  -12.53  As
Ba3(AsO4)2       -6.81  -56.92  -50.11  Ba3(AsO4)2
Barite           -1.37  -11.34   -9.97  BaSO4
Birnessite      -27.66   15.94   43.60  MnO2
Bixbyite        -24.42  -25.03   -0.61  Mn2O3
Brucite          -6.03   10.81   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.82  -51.73  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.07   -2.93   -2.86  CH4
Claudetite      -17.12  -18.46   -1.34  As2O3
CO2(g)           -2.29   -3.76   -1.47  CO2
Dolomite         -1.02  -18.11  -17.09  CaMg(CO3)2
Dolomite(d)      -1.57  -18.11  -16.54  CaMg(CO3)2
Epsomite         -8.62  -10.76   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.43   -4.47   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.56   -2.35   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.39  -38.64  -45.03  Fe3S4
Gypsum           -5.03   -9.61   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.49   -4.49   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.99   36.04   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.40  -37.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.95  -27.72   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.07  -43.90   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.16  -43.37   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.03  -42.31   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.75  -46.14   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.29   -2.35   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.60   -9.63   -8.03  MgCO3
Magnetite         3.34    7.07    3.74  Fe3O4



Manganite       -12.35   12.99   25.34  MnOOH
Melanterite     -10.29  -12.50   -2.21  FeSO4:7H2O
Mirabilite      -12.81  -13.92   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.03  -89.74   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.75  -57.46  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.77  -13.06    2.71  MnCl2:4H2O
MnS(Green)       -5.18   -1.38    3.80  MnS
MnSO4           -14.19  -11.52    2.67  MnSO4
Nahcolite        -5.74   -6.28   -0.55  NaHCO3
Natron          -11.48  -12.79   -1.31  Na2CO3:10H2O
Nesquehonite     -4.01   -9.63   -5.62  MgCO3:3H2O
Nsutite         -26.63   15.94   42.56  MnO2
O2(g)           -71.41  -74.30   -2.89  O2
Orpiment         -6.45  -52.75  -46.30  As2S3
Portlandite     -10.84   11.96   22.80  Ca(OH)2
Pyrite           10.59   -7.89  -18.48  FeS2
Pyrochroite      -5.15   10.05   15.20  Mn(OH)2
Pyrolusite      -25.44   15.94   41.38  MnO2
Realgar          -3.66  -23.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.47  -11.36  -10.89  FeCO3
Siderite(d)(3)   -0.91  -11.36  -10.45  FeCO3
Sulfur           -3.43  -18.46  -15.03  S
Thenardite      -13.74  -13.92   -0.18  Na2SO4
Thermonatrite   -12.91  -12.79    0.13  Na2CO3:H2O
Trona           -18.28  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.65  -10.21   -8.56  BaCO3

Reaction step 16.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.72   15.88   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.896e-002 -1.044e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -2.294e-005
Manganite          -12.40   12.94   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.334e-004  4.334e-004
Siderite(d)(3)      -0.86  -11.31  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.67  -10.23   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------



Hfo           
 1.002e-004  Surface charge, eq

Hfo_s         
 5.289e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.080e-006       0.582  3.080e-006      -5.511
Hfo_sOHCa+2      1.956e-006       0.370  1.956e-006      -5.709
Hfo_sOHBa+2      1.065e-007       0.020  1.065e-007      -6.973
Hfo_sOFe+        1.053e-007       0.020  1.053e-007      -6.978
Hfo_sOH          2.388e-008       0.005  2.388e-008      -7.622
Hfo_sOH2+        1.551e-008       0.003  1.551e-008      -7.809
Hfo_sO-          8.420e-010       0.000  8.421e-010      -9.075

Hfo           
 1.002e-004  Surface charge, eq

Hfo_w         
 2.115e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.105e-004       0.522  1.105e-004      -3.957
Hfo_wOH2+        7.180e-005       0.339  7.180e-005      -4.144
Hfo_wOMn+        1.133e-005       0.054  1.133e-005      -4.946
Hfo_wOMg+        4.937e-006       0.023  4.937e-006      -5.307
Hfo_wOFe+        4.548e-006       0.021  4.548e-006      -5.342
Hfo_wOCa+        4.114e-006       0.019  4.114e-006      -5.386
Hfo_wO-          3.898e-006       0.018  3.898e-006      -5.409
Hfo_wOFeOH       3.674e-007       0.002  3.674e-007      -6.435
Hfo_wH2AsO3      1.625e-008       0.000  1.625e-008      -7.789
Hfo_wOBa+        3.237e-009       0.000  3.237e-009      -8.490
Hfo_wOHSO4-2     1.862e-010       0.000  1.862e-010      -9.730
Hfo_wSO4-        6.062e-011       0.000  6.062e-011     -10.217
Hfo_wOHAsO4-3    1.777e-015       0.000  1.777e-015     -14.750
Hfo_wHAsO4-      1.679e-017       0.000  1.679e-017     -16.775
Hfo_wH2AsO4      3.529e-019       0.000  3.529e-019     -18.452

Mno           
-5.443e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.803e-029       0.000  2.803e-029     -28.552
Mno_O3-2         2.746e-030       0.000  2.746e-030     -29.561
Mno_O3Ca         1.739e-030       0.000  1.739e-030     -29.760
Mno_O3Ba         6.440e-031       0.000  6.440e-031     -30.191
Mno_O3HMn+       1.283e-031       0.000  1.283e-031     -30.892
Mno_O3Na-        5.901e-032       0.000  5.901e-032     -31.229
Mno_O3Mg         4.463e-032       0.000  4.463e-032     -31.350
Mno_O3H-         3.150e-032       0.000  3.150e-032     -31.502
Mno_O3HCa+       6.943e-033       0.000  6.943e-033     -32.158
Mno_O3HBa+       4.599e-033       0.000  4.599e-033     -32.337
Mno_O3HMg+       1.207e-034       0.000  1.207e-034     -33.918
Mno_O3HNa        6.315e-035       0.000  6.315e-035     -34.200
Mno_O3H2         2.714e-037       0.000  2.714e-037     -36.566
Mno_O3H3+        6.255e-043       0.000  6.255e-043     -42.204
Mno_O3H3Cl       1.584e-045       0.000  1.584e-045     -44.800

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.147e-007  3.147e-007
Ba               2.094e-005  2.094e-005



C                4.398e-003  4.398e-003
Ca               1.193e-003  1.193e-003
Cl               9.873e-005  9.873e-005
Fe               1.888e-005  1.888e-005
K                1.893e-005  1.893e-005
Mg               7.993e-005  7.993e-005
Mn               2.031e-005  2.031e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.477      Charge balance
                                       pe  =  -4.529      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.240e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.103e-003
                       Total CO2 (mol/kg)  =  3.124e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.008e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.08
                               Iterations  =  38
                                  Total H  = 1.110194e+002
                                  Total O  = 5.551476e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.223e-007  3.004e-007    -6.492    -6.522    -0.030
   H+                    3.552e-008  3.332e-008    -7.450    -7.477    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.147e-007
   AsS(OH)(HS)-          3.141e-007  2.928e-007    -6.503    -6.533    -0.030
   H3AsO3                5.714e-010  5.720e-010    -9.243    -9.243     0.000
   H2AsO3-               1.304e-011  1.215e-011   -10.885   -10.915    -0.030
   As3S4(HS)2-           4.740e-017  4.418e-017   -16.324   -16.355    -0.030
   H4AsO3+               1.013e-017  9.442e-018   -16.994   -17.025    -0.030
   HAsO3-2               9.638e-019  7.278e-019   -18.016   -18.138    -0.122
   AsO3-3                8.199e-027  4.359e-027   -26.086   -26.361    -0.274
As(5)           1.158e-017
   HAsO4-2               8.333e-018  6.293e-018   -17.079   -17.201    -0.122
   H2AsO4-               3.251e-018  3.030e-018   -17.488   -17.518    -0.030
   AsO4-3                7.953e-022  4.228e-022   -21.099   -21.374    -0.274
   H3AsO4                2.013e-023  2.015e-023   -22.696   -22.696     0.000
Ba              2.094e-005
   Ba+2                  2.048e-005  1.546e-005    -4.689    -4.811    -0.122
   BaHCO3+               4.263e-007  3.974e-007    -6.370    -6.401    -0.030
   BaCO3                 3.012e-008  3.015e-008    -7.521    -7.521     0.000
   BaSO4                 2.115e-009  2.117e-009    -8.675    -8.674     0.000
   BaOH+                 1.687e-011  1.573e-011   -10.773   -10.803    -0.030
C(-4)           1.275e-003
   CH4                   1.275e-003  1.276e-003    -2.895    -2.894     0.000
C(4)            3.124e-003
   HCO3-                 2.871e-003  2.681e-003    -2.542    -2.572    -0.030
   CO2                   2.006e-004  2.008e-004    -3.698    -3.697     0.000
   CaHCO3+               3.220e-005  3.002e-005    -4.492    -4.523    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.962e-006  3.774e-006    -5.304    -5.423    -0.119
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.767e-006  2.579e-006    -5.558    -5.588    -0.030
   MgHCO3+               1.993e-006  1.858e-006    -5.700    -5.731    -0.030
   BaHCO3+               4.263e-007  3.974e-007    -6.370    -6.401    -0.030
   FeHCO3+               3.765e-007  3.510e-007    -6.424    -6.455    -0.030
   NaHCO3                3.053e-007  3.056e-007    -6.515    -6.515     0.000



   MgCO3                 2.131e-007  2.133e-007    -6.671    -6.671     0.000
   FeCO3                 1.184e-007  1.185e-007    -6.927    -6.926     0.000
   BaCO3                 3.012e-008  3.015e-008    -7.521    -7.521     0.000
   NaCO3-                1.528e-008  1.424e-008    -7.816    -7.846    -0.030
Ca              1.193e-003
   Ca+2                  1.155e-003  8.779e-004    -2.937    -3.057    -0.119
   CaHCO3+               3.220e-005  3.002e-005    -4.492    -4.523    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.780e-008  4.785e-008    -7.321    -7.320     0.000
   CaOH+                 4.690e-009  4.372e-009    -8.329    -8.359    -0.030
   CaHSO4+               1.002e-014  9.339e-015   -13.999   -14.030    -0.030
Cl              9.873e-005
   Cl-                   9.873e-005  9.197e-005    -4.006    -4.036    -0.031
   MnCl+                 4.339e-009  4.045e-009    -8.363    -8.393    -0.030
   FeCl+                 1.783e-010  1.662e-010    -9.749    -9.779    -0.030
   MnCl2                 1.622e-013  1.624e-013   -12.790   -12.789     0.000
   MnCl3-                4.412e-018  4.113e-018   -17.355   -17.386    -0.030
   FeCl+2                1.360e-026  1.027e-026   -25.866   -25.988    -0.122
   FeCl2+                4.527e-030  4.221e-030   -29.344   -29.375    -0.030
   FeCl3                 3.878e-035  3.882e-035   -34.411   -34.411     0.000
Fe(2)           1.888e-005
   Fe(HS)2               1.641e-005  1.642e-005    -4.785    -4.785     0.000
   Fe+2                  1.734e-006  1.309e-006    -5.761    -5.883    -0.122
   FeHCO3+               3.765e-007  3.510e-007    -6.424    -6.455    -0.030
   Fe(HS)3-              2.276e-007  2.122e-007    -6.643    -6.673    -0.030
   FeCO3                 1.184e-007  1.185e-007    -6.927    -6.926     0.000
   FeOH+                 1.333e-008  1.242e-008    -7.875    -7.906    -0.030
   FeCl+                 1.783e-010  1.662e-010    -9.749    -9.779    -0.030
   FeSO4                 6.354e-011  6.360e-011   -10.197   -10.197     0.000
   Fe(OH)2               3.171e-012  3.174e-012   -11.499   -11.498     0.000
   Fe(OH)3-              3.796e-015  3.539e-015   -14.421   -14.451    -0.030
   FeHSO4+               1.494e-017  1.393e-017   -16.826   -16.856    -0.030
Fe(3)           3.596e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.641e-015  7.123e-015   -14.117   -14.147    -0.030
   Fe(OH)4-              8.086e-016  7.538e-016   -15.092   -15.123    -0.030
   FeOH+2                9.491e-019  7.168e-019   -18.023   -18.145    -0.122
   Fe+3                  6.958e-024  3.699e-024   -23.158   -23.432    -0.274
   FeCl+2                1.360e-026  1.027e-026   -25.866   -25.988    -0.122
   FeSO4+                1.189e-026  1.108e-026   -25.925   -25.955    -0.030
   FeCl2+                4.527e-030  4.221e-030   -29.344   -29.375    -0.030
   Fe(SO4)2-             7.103e-032  6.622e-032   -31.149   -31.179    -0.030
   FeHSO4+2              1.309e-033  9.885e-034   -32.883   -33.005    -0.122
   Fe2(OH)2+4            4.252e-035  1.383e-035   -34.371   -34.859    -0.488
   FeCl3                 3.878e-035  3.882e-035   -34.411   -34.411     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.924   -46.687    -0.762
H(0)            1.794e-009
   H2                    8.969e-010  8.977e-010    -9.047    -9.047     0.000
K               1.893e-005
   K+                    1.893e-005  1.763e-005    -4.723    -4.754    -0.031
   KSO4-                 3.630e-011  3.384e-011   -10.440   -10.471    -0.030
Mg              7.993e-005
   Mg+2                  7.771e-005  5.924e-005    -4.110    -4.227    -0.118
   MgHCO3+               1.993e-006  1.858e-006    -5.700    -5.731    -0.030
   MgCO3                 2.131e-007  2.133e-007    -6.671    -6.671     0.000
   MgOH+                 6.925e-009  6.455e-009    -8.160    -8.190    -0.030
   MgSO4                 3.790e-009  3.794e-009    -8.421    -8.421     0.000
Mn(2)           2.031e-005
   Mn+2                  1.430e-005  1.080e-005    -4.845    -4.967    -0.122
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.767e-006  2.579e-006    -5.558    -5.588    -0.030
   MnOH+                 8.934e-009  8.328e-009    -8.049    -8.079    -0.030
   MnCl+                 4.339e-009  4.045e-009    -8.363    -8.393    -0.030
   MnSO4                 5.239e-010  5.244e-010    -9.281    -9.280     0.000
   MnCl2                 1.622e-013  1.624e-013   -12.790   -12.789     0.000
   Mn(OH)3-              4.961e-018  4.625e-018   -17.304   -17.335    -0.030
   MnCl3-                4.412e-018  4.113e-018   -17.355   -17.386    -0.030



Mn(3)           1.857e-035
   Mn+3                  1.857e-035  9.871e-036   -34.731   -35.006    -0.274
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.582   -81.704    -0.122
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.586   -95.617    -0.030
Na              2.176e-004
   Na+                   2.173e-004  2.027e-004    -3.663    -3.693    -0.030
   NaHCO3                3.053e-007  3.056e-007    -6.515    -6.515     0.000
   NaCO3-                1.528e-008  1.424e-008    -7.816    -7.846    -0.030
   NaSO4-                2.977e-010  2.775e-010    -9.526    -9.557    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.287   -74.286     0.000
S(-2)           2.080e-004
   HS-                   1.273e-004  1.186e-004    -3.895    -3.926    -0.030
   H2S                   3.453e-005  3.456e-005    -4.462    -4.461     0.000
   Fe(HS)2               1.641e-005  1.642e-005    -4.785    -4.785     0.000
   S5-2                  1.154e-006  9.048e-007    -5.938    -6.043    -0.106
   S4-2                  6.790e-007  5.279e-007    -6.168    -6.277    -0.109
   S6-2                  5.925e-007  4.683e-007    -6.227    -6.329    -0.102
   AsS(OH)(HS)-          3.141e-007  2.928e-007    -6.503    -6.533    -0.030
   Fe(HS)3-              2.276e-007  2.122e-007    -6.643    -6.673    -0.030
   S-2                   5.695e-010  4.301e-010    -9.244    -9.366    -0.122
   S3-2                  2.415e-010  1.860e-010    -9.617    -9.730    -0.113
   S2-2                  1.380e-011  1.056e-011   -10.860   -10.976    -0.116
   As3S4(HS)2-           4.740e-017  4.418e-017   -16.324   -16.355    -0.030
S(6)            4.147e-007
   SO4-2                 3.601e-007  2.732e-007    -6.444    -6.564    -0.120
   CaSO4                 4.780e-008  4.785e-008    -7.321    -7.320     0.000
   MgSO4                 3.790e-009  3.794e-009    -8.421    -8.421     0.000
   BaSO4                 2.115e-009  2.117e-009    -8.675    -8.674     0.000
   MnSO4                 5.239e-010  5.244e-010    -9.281    -9.280     0.000
   NaSO4-                2.977e-010  2.775e-010    -9.526    -9.557    -0.030
   FeSO4                 6.354e-011  6.360e-011   -10.197   -10.197     0.000
   KSO4-                 3.630e-011  3.384e-011   -10.440   -10.471    -0.030
   HSO4-                 9.492e-013  8.849e-013   -12.023   -12.053    -0.030
   CaHSO4+               1.002e-014  9.339e-015   -13.999   -14.030    -0.030
   FeHSO4+               1.494e-017  1.393e-017   -16.826   -16.856    -0.030
   FeSO4+                1.189e-026  1.108e-026   -25.925   -25.955    -0.030
   Fe(SO4)2-             7.103e-032  6.622e-032   -31.149   -31.179    -0.030
   FeHSO4+2              1.309e-033  9.885e-034   -32.883   -33.005    -0.122

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.26   -9.62   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -8.52    1.08    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.39    8.23  As2O5
As2S3(am)        -7.79  -52.69  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2       -7.07  -57.18  -50.11  Ba3(AsO4)2
Barite           -1.40  -11.37   -9.97  BaSO4
Birnessite      -27.72   15.88   43.60  MnO2
Bixbyite        -24.54  -25.15   -0.61  Mn2O3
Brucite          -6.11   10.73   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.01  -51.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.03   -2.89   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -2.23   -3.70   -1.47  CO2
Dolomite         -1.04  -18.13  -17.09  CaMg(CO3)2
Dolomite(d)      -1.59  -18.13  -16.54  CaMg(CO3)2
Epsomite         -8.65  -10.79   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.41   -4.45   -3.04  Fe(OH)2.7Cl0.3



Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.58   -2.33   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.49  -38.54  -45.03  Fe3S4
Gypsum           -5.04   -9.62   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.46   -4.46   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.17   35.86   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.46  -37.43  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.11  -27.88   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.00  -43.83   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.10  -43.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.97  -42.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.65  -46.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.32   -2.33   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.62   -9.65   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.40   12.94   25.34  MnOOH
Melanterite     -10.24  -12.45   -2.21  FeSO4:7H2O
Mirabilite      -12.84  -13.95   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.99  -89.70   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.94  -57.65  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.75  -13.04    2.71  MnCl2:4H2O
MnS(Green)       -5.22   -1.42    3.80  MnS
MnSO4           -14.20  -11.53    2.67  MnSO4
Nahcolite        -5.72   -6.26   -0.55  NaHCO3
Natron          -11.50  -12.81   -1.31  Na2CO3:10H2O
Nesquehonite     -4.03   -9.65   -5.62  MgCO3:3H2O
Nsutite         -26.68   15.88   42.56  MnO2
O2(g)           -71.39  -74.29   -2.89  O2
Orpiment         -6.39  -52.69  -46.30  As2S3
Portlandite     -10.90   11.90   22.80  Ca(OH)2
Pyrite           10.64   -7.84  -18.48  FeS2
Pyrochroite      -5.21    9.99   15.20  Mn(OH)2
Pyrolusite      -25.50   15.88   41.38  MnO2
Realgar          -3.65  -23.59  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.42  -11.31  -10.89  FeCO3
Siderite(d)(3)   -0.86  -11.31  -10.45  FeCO3
Sulfur           -3.40  -18.42  -15.03  S
Thenardite      -13.77  -13.95   -0.18  Na2SO4
Thermonatrite   -12.93  -12.81    0.13  Na2CO3:H2O
Trona           -18.28  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.67  -10.23   -8.56  BaCO3

Reaction step 17.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.77   15.83   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.890e-002 -1.105e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -2.535e-005
Manganite          -12.46   12.88   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.333e-004  4.333e-004
Siderite(d)(3)      -0.80  -11.25  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.69  -10.26   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.039e-004  Surface charge, eq

Hfo_s         
 5.287e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.969e-006       0.561  2.969e-006      -5.527
Hfo_sOHCa+2      2.056e-006       0.389  2.056e-006      -5.687
Hfo_sOFe+        1.147e-007       0.022  1.147e-007      -6.940
Hfo_sOHBa+2      1.065e-007       0.020  1.065e-007      -6.973
Hfo_sOH          2.403e-008       0.005  2.403e-008      -7.619
Hfo_sOH2+        1.702e-008       0.003  1.702e-008      -7.769
Hfo_sO-          7.771e-010       0.000  7.771e-010      -9.110

Hfo           
 1.039e-004  Surface charge, eq

Hfo_w         
 2.115e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.077e-004       0.509  1.077e-004      -3.968
Hfo_wOH2+        7.629e-005       0.361  7.629e-005      -4.118
Hfo_wOMn+        1.057e-005       0.050  1.057e-005      -4.976
Hfo_wOFe+        4.800e-006       0.023  4.800e-006      -5.319
Hfo_wOMg+        4.415e-006       0.021  4.415e-006      -5.355
Hfo_wOCa+        3.840e-006       0.018  3.840e-006      -5.416
Hfo_wO-          3.484e-006       0.016  3.484e-006      -5.458
Hfo_wOFeOH       3.556e-007       0.002  3.556e-007      -6.449
Hfo_wH2AsO3      1.554e-008       0.000  1.554e-008      -7.808
Hfo_wOBa+        2.876e-009       0.000  2.876e-009      -8.541
Hfo_wOHSO4-2     1.699e-010       0.000  1.699e-010      -9.770
Hfo_wSO4-        6.033e-011       0.000  6.033e-011     -10.219
Hfo_wOHAsO4-3    1.329e-015       0.000  1.329e-015     -14.876
Hfo_wHAsO4-      1.493e-017       0.000  1.493e-017     -16.826
Hfo_wH2AsO4      3.422e-019       0.000  3.422e-019     -18.466

Mno           
-3.439e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         1.855e-024       0.000  1.855e-024     -23.732
Mno_O3-2         1.740e-025       0.000  1.740e-025     -24.759
Mno_O3Ca         1.151e-025       0.000  1.151e-025     -24.939
Mno_O3Ba         4.056e-026       0.000  4.056e-026     -25.392
Mno_O3HMn+       9.254e-027       0.000  9.254e-027     -26.034
Mno_O3Na-        3.734e-027       0.000  3.734e-027     -26.428
Mno_O3Mg         2.830e-027       0.000  2.830e-027     -26.548
Mno_O3H-         2.176e-027       0.000  2.176e-027     -26.662
Mno_O3HCa+       5.010e-028       0.000  5.010e-028     -27.300
Mno_O3HBa+       3.158e-028       0.000  3.158e-028     -27.501
Mno_O3HMg+       8.341e-030       0.000  8.341e-030     -29.079
Mno_O3HNa        4.357e-030       0.000  4.357e-030     -29.361
Mno_O3H2         2.044e-032       0.000  2.044e-032     -31.690
Mno_O3H3+        5.136e-038       0.000  5.136e-038     -37.289
Mno_O3H3Cl       1.299e-040       0.000  1.299e-040     -39.886

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.154e-007  3.154e-007
Ba               2.094e-005  2.094e-005
C                4.659e-003  4.659e-003
Ca               1.253e-003  1.253e-003
Cl               9.873e-005  9.873e-005
Fe               2.103e-005  2.103e-005
K                1.893e-005  1.893e-005
Mg               8.045e-005  8.045e-005
Mn               2.128e-005  2.128e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.440      Charge balance
                                       pe  =  -4.488      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.421e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.235e-003
                       Total CO2 (mol/kg)  =  3.285e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.045e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.93
                               Iterations  =  29
                                  Total H  = 1.110198e+002
                                  Total O  = 5.551515e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.960e-007  2.756e-007    -6.529    -6.560    -0.031
   H+                    3.877e-008  3.632e-008    -7.412    -7.440    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.154e-007
   AsS(OH)(HS)-          3.148e-007  2.931e-007    -6.502    -6.533    -0.031
   H3AsO3                5.608e-010  5.614e-010    -9.251    -9.251     0.000
   H2AsO3-               1.175e-011  1.094e-011   -10.930   -10.961    -0.031
   As3S4(HS)2-           5.657e-017  5.266e-017   -16.247   -16.278    -0.031
   H4AsO3+               1.085e-017  1.010e-017   -16.964   -16.996    -0.031
   HAsO3-2               8.002e-019  6.010e-019   -18.097   -18.221    -0.124
   AsO3-3                6.286e-027  3.301e-027   -26.202   -26.481    -0.280
As(5)           9.984e-018
   HAsO4-2               7.012e-018  5.267e-018   -17.154   -17.278    -0.124
   H2AsO4-               2.970e-018  2.765e-018   -17.527   -17.558    -0.031



   AsO4-3                6.181e-022  3.246e-022   -21.209   -21.489    -0.280
   H3AsO4                2.002e-023  2.004e-023   -22.698   -22.698     0.000
Ba              2.094e-005
   Ba+2                  2.046e-005  1.537e-005    -4.689    -4.813    -0.124
   BaHCO3+               4.429e-007  4.123e-007    -6.354    -6.385    -0.031
   BaCO3                 2.866e-008  2.869e-008    -7.543    -7.542     0.000
   BaSO4                 1.969e-009  1.971e-009    -8.706    -8.705     0.000
   BaOH+                 1.540e-011  1.434e-011   -10.813   -10.844    -0.031
C(-4)           1.374e-003
   CH4                   1.374e-003  1.376e-003    -2.862    -2.862     0.000
C(4)            3.285e-003
   HCO3-                 3.001e-003  2.799e-003    -2.523    -2.553    -0.030
   CO2                   2.284e-004  2.286e-004    -3.641    -3.641     0.000
   CaHCO3+               3.515e-005  3.273e-005    -4.454    -4.485    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.776e-006  3.613e-006    -5.321    -5.442    -0.121
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.021e-006  2.812e-006    -5.520    -5.551    -0.031
   MgHCO3+               2.085e-006  1.941e-006    -5.681    -5.712    -0.031
   FeHCO3+               4.647e-007  4.326e-007    -6.333    -6.364    -0.031
   BaHCO3+               4.429e-007  4.123e-007    -6.354    -6.385    -0.031
   NaHCO3                3.182e-007  3.185e-007    -6.497    -6.497     0.000
   MgCO3                 2.042e-007  2.044e-007    -6.690    -6.690     0.000
   FeCO3                 1.338e-007  1.340e-007    -6.873    -6.873     0.000
   BaCO3                 2.866e-008  2.869e-008    -7.543    -7.542     0.000
   NaCO3-                1.463e-008  1.362e-008    -7.835    -7.866    -0.031
Ca              1.253e-003
   Ca+2                  1.212e-003  9.168e-004    -2.916    -3.038    -0.121
   CaHCO3+               3.515e-005  3.273e-005    -4.454    -4.485    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.675e-008  4.680e-008    -7.330    -7.330     0.000
   CaOH+                 4.499e-009  4.188e-009    -8.347    -8.378    -0.031
   CaHSO4+               1.070e-014  9.959e-015   -13.971   -14.002    -0.031
Cl              9.873e-005
   Cl-                   9.872e-005  9.184e-005    -4.006    -4.037    -0.031
   MnCl+                 4.531e-009  4.218e-009    -8.344    -8.375    -0.031
   FeCl+                 2.105e-010  1.960e-010    -9.677    -9.708    -0.031
   MnCl2                 1.689e-013  1.691e-013   -12.772   -12.772     0.000
   MnCl3-                4.595e-018  4.278e-018   -17.338   -17.369    -0.031
   FeCl+2                1.770e-026  1.330e-026   -25.752   -25.876    -0.124
   FeCl2+                5.859e-030  5.454e-030   -29.232   -29.263    -0.031
   FeCl3                 5.004e-035  5.009e-035   -34.301   -34.300     0.000
Fe(2)           2.103e-005
   Fe(HS)2               1.812e-005  1.814e-005    -4.742    -4.741     0.000
   Fe+2                  2.058e-006  1.546e-006    -5.687    -5.811    -0.124
   FeHCO3+               4.647e-007  4.326e-007    -6.333    -6.364    -0.031
   Fe(HS)3-              2.434e-007  2.266e-007    -6.614    -6.645    -0.031
   FeCO3                 1.338e-007  1.340e-007    -6.873    -6.873     0.000
   FeOH+                 1.445e-008  1.345e-008    -7.840    -7.871    -0.031
   FeCl+                 2.105e-010  1.960e-010    -9.677    -9.708    -0.031
   FeSO4                 7.025e-011  7.032e-011   -10.153   -10.153     0.000
   Fe(OH)2               3.149e-012  3.152e-012   -11.502   -11.501     0.000
   Fe(OH)3-              3.463e-015  3.224e-015   -14.461   -14.492    -0.031
   FeHSO4+               1.804e-017  1.679e-017   -16.744   -16.775    -0.031
Fe(3)           3.660e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              8.342e-015  7.766e-015   -14.079   -14.110    -0.031
   Fe(OH)4-              7.427e-016  6.914e-016   -15.129   -15.160    -0.031
   FeOH+2                1.134e-018  8.520e-019   -17.945   -18.070    -0.124
   Fe+3                  9.128e-024  4.794e-024   -23.040   -23.319    -0.280
   FeCl+2                1.770e-026  1.330e-026   -25.752   -25.876    -0.124
   FeSO4+                1.445e-026  1.345e-026   -25.840   -25.871    -0.031
   FeCl2+                5.859e-030  5.454e-030   -29.232   -29.263    -0.031
   Fe(SO4)2-             8.086e-032  7.527e-032   -31.092   -31.123    -0.031
   FeHSO4+2              1.742e-033  1.308e-033   -32.759   -32.883    -0.124
   Fe2(OH)2+4            6.140e-035  1.954e-035   -34.212   -34.709    -0.497
   FeCl3                 5.004e-035  5.009e-035   -34.301   -34.300     0.000



   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.722   -46.499    -0.777
H(0)            1.769e-009
   H2                    8.847e-010  8.856e-010    -9.053    -9.053     0.000
K               1.893e-005
   K+                    1.893e-005  1.761e-005    -4.723    -4.754    -0.031
   KSO4-                 3.400e-011  3.165e-011   -10.469   -10.500    -0.031
Mg              8.045e-005
   Mg+2                  7.815e-005  5.928e-005    -4.107    -4.227    -0.120
   MgHCO3+               2.085e-006  1.941e-006    -5.681    -5.712    -0.031
   MgCO3                 2.042e-007  2.044e-007    -6.690    -6.690     0.000
   MgOH+                 6.364e-009  5.924e-009    -8.196    -8.227    -0.031
   MgSO4                 3.551e-009  3.555e-009    -8.450    -8.449     0.000
Mn(2)           2.128e-005
   Mn+2                  1.501e-005  1.127e-005    -4.824    -4.948    -0.124
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.021e-006  2.812e-006    -5.520    -5.551    -0.031
   MnOH+                 8.569e-009  7.977e-009    -8.067    -8.098    -0.031
   MnCl+                 4.531e-009  4.218e-009    -8.344    -8.375    -0.031
   MnSO4                 5.124e-010  5.130e-010    -9.290    -9.290     0.000
   MnCl2                 1.689e-013  1.691e-013   -12.772   -12.772     0.000
   MnCl3-                4.595e-018  4.278e-018   -17.338   -17.369    -0.031
   Mn(OH)3-              4.004e-018  3.727e-018   -17.398   -17.429    -0.031
Mn(3)           2.155e-035
   Mn+3                  2.155e-035  1.132e-035   -34.667   -34.946    -0.280
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.699   -81.823    -0.124
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.665   -95.696    -0.031
Na              2.176e-004
   Na+                   2.173e-004  2.024e-004    -3.663    -3.694    -0.031
   NaHCO3                3.182e-007  3.185e-007    -6.497    -6.497     0.000
   NaCO3-                1.463e-008  1.362e-008    -7.835    -7.866    -0.031
   NaSO4-                2.788e-010  2.595e-010    -9.555    -9.586    -0.031
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.275   -74.275     0.000
S(-2)           2.080e-004
   HS-                   1.233e-004  1.147e-004    -3.909    -3.940    -0.031
   H2S                   3.640e-005  3.644e-005    -4.439    -4.438     0.000
   Fe(HS)2               1.812e-005  1.814e-005    -4.742    -4.741     0.000
   S5-2                  1.028e-006  8.027e-007    -5.988    -6.095    -0.107
   S4-2                  6.049e-007  4.683e-007    -6.218    -6.329    -0.111
   S6-2                  5.276e-007  4.155e-007    -6.278    -6.381    -0.104
   AsS(OH)(HS)-          3.148e-007  2.931e-007    -6.502    -6.533    -0.031
   Fe(HS)3-              2.434e-007  2.266e-007    -6.614    -6.645    -0.031
   S-2                   5.080e-010  3.815e-010    -9.294    -9.418    -0.124
   S3-2                  2.152e-010  1.650e-010    -9.667    -9.782    -0.115
   S2-2                  1.231e-011  9.365e-012   -10.910   -11.028    -0.119
   As3S4(HS)2-           5.657e-017  5.266e-017   -16.247   -16.278    -0.031
S(6)            3.922e-007
   SO4-2                 3.391e-007  2.558e-007    -6.470    -6.592    -0.122
   CaSO4                 4.675e-008  4.680e-008    -7.330    -7.330     0.000
   MgSO4                 3.551e-009  3.555e-009    -8.450    -8.449     0.000
   BaSO4                 1.969e-009  1.971e-009    -8.706    -8.705     0.000
   MnSO4                 5.124e-010  5.130e-010    -9.290    -9.290     0.000
   NaSO4-                2.788e-010  2.595e-010    -9.555    -9.586    -0.031
   FeSO4                 7.025e-011  7.032e-011   -10.153   -10.153     0.000
   KSO4-                 3.400e-011  3.165e-011   -10.469   -10.500    -0.031
   HSO4-                 9.706e-013  9.035e-013   -12.013   -12.044    -0.031
   CaHSO4+               1.070e-014  9.959e-015   -13.971   -14.002    -0.031
   FeHSO4+               1.804e-017  1.679e-017   -16.744   -16.775    -0.031
   FeSO4+                1.445e-026  1.345e-026   -25.840   -25.871    -0.031
   Fe(SO4)2-             8.086e-032  7.527e-032   -31.092   -31.123    -0.031
   FeHSO4+2              1.742e-033  1.308e-033   -32.759   -32.883    -0.124

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.27   -9.63   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.12  -18.50   -1.38  As2O3
Artinite         -8.62    0.98    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.40    8.23  As2O5
As2S3(am)        -7.74  -52.64  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2       -7.31  -57.42  -50.11  Ba3(AsO4)2
Barite           -1.43  -11.41   -9.97  BaSO4
Birnessite      -27.77   15.83   43.60  MnO2
Bixbyite        -24.64  -25.25   -0.61  Mn2O3
Brucite          -6.19   10.65   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.19  -52.09  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.00   -2.86   -2.86  CH4
Claudetite      -17.16  -18.50   -1.34  As2O3
CO2(g)           -2.17   -3.64   -1.47  CO2
Dolomite         -1.06  -18.15  -17.09  CaMg(CO3)2
Dolomite(d)      -1.61  -18.15  -16.54  CaMg(CO3)2
Epsomite         -8.68  -10.82   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.40   -4.44   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.60   -2.31   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.58  -38.45  -45.03  Fe3S4
Gypsum           -5.05   -9.63   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.44   -4.44   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.33   35.70   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.52  -37.49  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.26  -28.02   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.93  -43.76   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.05  -43.26   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.92  -42.20   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.55  -45.94   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.34   -2.31   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.64   -9.67   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.46   12.88   25.34  MnOOH
Melanterite     -10.19  -12.40   -2.21  FeSO4:7H2O
Mirabilite      -12.87  -13.98   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.96  -89.67   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.11  -57.82  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.73  -13.02    2.71  MnCl2:4H2O
MnS(Green)       -5.25   -1.45    3.80  MnS
MnSO4           -14.21  -11.54    2.67  MnSO4
Nahcolite        -5.70   -6.25   -0.55  NaHCO3
Natron          -11.52  -12.83   -1.31  Na2CO3:10H2O
Nesquehonite     -4.05   -9.67   -5.62  MgCO3:3H2O
Nsutite         -26.73   15.83   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -6.34  -52.64  -46.30  As2S3
Portlandite     -10.96   11.84   22.80  Ca(OH)2
Pyrite           10.69   -7.79  -18.48  FeS2
Pyrochroite      -5.27    9.93   15.20  Mn(OH)2
Pyrolusite      -25.55   15.83   41.38  MnO2
Realgar          -3.64  -23.58  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.36  -11.25  -10.89  FeCO3



Siderite(d)(3)   -0.80  -11.25  -10.45  FeCO3
Sulfur           -3.37  -18.40  -15.03  S
Thenardite      -13.80  -13.98   -0.18  Na2SO4
Thermonatrite   -12.95  -12.83    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.69  -10.26   -8.56  BaCO3

Reaction step 18.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.81   15.79   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.884e-002 -1.164e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.057e-002 -2.772e-005
Manganite          -12.51   12.83   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.332e-004  4.332e-004
Siderite(d)(3)      -0.75  -11.20  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.71  -10.28   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.074e-004  Surface charge, eq

Hfo_s         
 5.286e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.863e-006       0.542  2.863e-006      -5.543
Hfo_sOHCa+2      2.149e-006       0.407  2.149e-006      -5.668
Hfo_sOFe+        1.241e-007       0.023  1.241e-007      -6.906
Hfo_sOHBa+2      1.063e-007       0.020  1.063e-007      -6.973
Hfo_sOH          2.412e-008       0.005  2.412e-008      -7.618
Hfo_sOH2+        1.852e-008       0.004  1.852e-008      -7.732
Hfo_sO-          7.198e-010       0.000  7.198e-010      -9.143

Hfo           
 1.074e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.049e-004       0.496  1.049e-004      -3.979



Hfo_wOH2+        8.055e-005       0.381  8.055e-005      -4.094
Hfo_wOMn+        9.891e-006       0.047  9.892e-006      -5.005
Hfo_wOFe+        5.035e-006       0.024  5.035e-006      -5.298
Hfo_wOMg+        3.967e-006       0.019  3.967e-006      -5.402
Hfo_wOCa+        3.593e-006       0.017  3.593e-006      -5.445
Hfo_wO-          3.131e-006       0.015  3.131e-006      -5.504
Hfo_wOFeOH       3.442e-007       0.002  3.442e-007      -6.463
Hfo_wH2AsO3      1.495e-008       0.000  1.495e-008      -7.825
Hfo_wOBa+        2.569e-009       0.000  2.569e-009      -8.590
Hfo_wOHSO4-2     1.553e-010       0.000  1.553e-010      -9.809
Hfo_wSO4-        5.978e-011       0.000  5.978e-011     -10.223
Hfo_wOHAsO4-3    1.017e-015       0.000  1.017e-015     -14.993
Hfo_wHAsO4-      1.342e-017       0.000  1.342e-017     -16.872
Hfo_wH2AsO4      3.334e-019       0.000  3.334e-019     -18.477

Mno           
-3.892e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.193e-024       0.000  2.193e-024     -23.659
Mno_O3-2         1.976e-025       0.000  1.976e-025     -24.704
Mno_O3Ca         1.361e-025       0.000  1.361e-025     -24.866
Mno_O3Ba         4.579e-026       0.000  4.579e-026     -25.339
Mno_O3HMn+       1.186e-026       0.000  1.186e-026     -25.926
Mno_O3Na-        4.234e-027       0.000  4.234e-027     -26.373
Mno_O3Mg         3.213e-027       0.000  3.213e-027     -26.493
Mno_O3H-         2.679e-027       0.000  2.679e-027     -26.572
Mno_O3HCa+       6.421e-028       0.000  6.421e-028     -27.192
Mno_O3HBa+       3.864e-028       0.000  3.864e-028     -27.413
Mno_O3HMg+       1.027e-029       0.000  1.027e-029     -28.989
Mno_O3HNa        5.356e-030       0.000  5.356e-030     -29.271
Mno_O3H2         2.727e-032       0.000  2.727e-032     -31.564
Mno_O3H3+        7.430e-038       0.000  7.430e-038     -37.129
Mno_O3H3Cl       1.877e-040       0.000  1.877e-040     -39.727

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.160e-007  3.160e-007
Ba               2.094e-005  2.094e-005
C                4.918e-003  4.918e-003
Ca               1.312e-003  1.312e-003
Cl               9.873e-005  9.873e-005
Fe               2.317e-005  2.317e-005
K                1.893e-005  1.893e-005
Mg               8.090e-005  8.090e-005
Mn               2.224e-005  2.224e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.405      Charge balance
                                       pe  =  -4.451      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.599e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.365e-003
                       Total CO2 (mol/kg)  =  3.444e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.080e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.80
                               Iterations  =  38



                                  Total H  = 1.110202e+002
                                  Total O  = 5.551553e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.734e-007  2.542e-007    -6.563    -6.595    -0.032
   H+                    4.207e-008  3.938e-008    -7.376    -7.405    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.160e-007
   AsS(OH)(HS)-          3.154e-007  2.933e-007    -6.501    -6.533    -0.032
   H3AsO3                5.539e-010  5.545e-010    -9.257    -9.256     0.000
   H2AsO3-               1.072e-011  9.969e-012   -10.970   -11.001    -0.032
   As3S4(HS)2-           6.668e-017  6.200e-017   -16.176   -16.208    -0.032
   H4AsO3+               1.163e-017  1.082e-017   -16.934   -16.966    -0.032
   HAsO3-2               6.761e-019  5.051e-019   -18.170   -18.297    -0.127
   AsO3-3                4.931e-027  2.560e-027   -26.307   -26.592    -0.285
As(5)           8.746e-018
   HAsO4-2               6.001e-018  4.484e-018   -17.222   -17.348    -0.127
   H2AsO4-               2.745e-018  2.552e-018   -17.561   -17.593    -0.032
   AsO4-3                4.911e-022  2.549e-022   -21.309   -21.594    -0.285
   H3AsO4                2.003e-023  2.005e-023   -22.698   -22.698     0.000
Ba              2.094e-005
   Ba+2                  2.045e-005  1.528e-005    -4.689    -4.816    -0.127
   BaHCO3+               4.590e-007  4.267e-007    -6.338    -6.370    -0.032
   BaCO3                 2.736e-008  2.739e-008    -7.563    -7.562     0.000
   BaSO4                 1.837e-009  1.839e-009    -8.736    -8.735     0.000
   BaOH+                 1.414e-011  1.315e-011   -10.850   -10.881    -0.032
C(-4)           1.474e-003
   CH4                   1.474e-003  1.475e-003    -2.832    -2.831     0.000
C(4)            3.444e-003
   HCO3-                 3.128e-003  2.914e-003    -2.505    -2.536    -0.031
   CO2                   2.577e-004  2.580e-004    -3.589    -3.588     0.000
   CaHCO3+               3.816e-005  3.547e-005    -4.418    -4.450    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.610e-006  3.470e-006    -5.336    -5.460    -0.123
   MnHCO3+               3.279e-006  3.048e-006    -5.484    -5.516    -0.032
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.173e-006  2.021e-006    -5.663    -5.695    -0.032
   FeHCO3+               5.656e-007  5.258e-007    -6.248    -6.279    -0.032
   BaHCO3+               4.590e-007  4.267e-007    -6.338    -6.370    -0.032
   NaHCO3                3.308e-007  3.312e-007    -6.480    -6.480     0.000
   MgCO3                 1.960e-007  1.963e-007    -6.708    -6.707     0.000
   FeCO3                 1.501e-007  1.502e-007    -6.824    -6.823     0.000
   BaCO3                 2.736e-008  2.739e-008    -7.563    -7.562     0.000
   NaCO3-                1.405e-008  1.306e-008    -7.852    -7.884    -0.032
Ca              1.312e-003
   Ca+2                  1.269e-003  9.546e-004    -2.897    -3.020    -0.124
   CaHCO3+               3.816e-005  3.547e-005    -4.418    -4.450    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.568e-008  4.573e-008    -7.340    -7.340     0.000
   CaOH+                 4.327e-009  4.023e-009    -8.364    -8.395    -0.032
   CaHSO4+               1.135e-014  1.055e-014   -13.945   -13.977    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.172e-005    -4.006    -4.038    -0.032
   MnCl+                 4.718e-009  4.386e-009    -8.326    -8.358    -0.032
   FeCl+                 2.458e-010  2.285e-010    -9.609    -9.641    -0.032
   MnCl2                 1.754e-013  1.756e-013   -12.756   -12.755     0.000
   MnCl3-                4.771e-018  4.436e-018   -17.321   -17.353    -0.032
   FeCl+2                2.264e-026  1.691e-026   -25.645   -25.772    -0.127
   FeCl2+                7.453e-030  6.929e-030   -29.128   -29.159    -0.032
   FeCl3                 6.349e-035  6.355e-035   -34.197   -34.197     0.000
Fe(2)           2.317e-005
   Fe(HS)2               1.977e-005  1.979e-005    -4.704    -4.704     0.000
   Fe+2                  2.415e-006  1.805e-006    -5.617    -5.744    -0.127



   FeHCO3+               5.656e-007  5.258e-007    -6.248    -6.279    -0.032
   Fe(HS)3-              2.571e-007  2.391e-007    -6.590    -6.621    -0.032
   FeCO3                 1.501e-007  1.502e-007    -6.824    -6.823     0.000
   FeOH+                 1.559e-008  1.449e-008    -7.807    -7.839    -0.032
   FeCl+                 2.458e-010  2.285e-010    -9.609    -9.641    -0.032
   FeSO4                 7.698e-011  7.706e-011   -10.114   -10.113     0.000
   Fe(OH)2               3.129e-012  3.132e-012   -11.505   -11.504     0.000
   Fe(OH)3-              3.179e-015  2.955e-015   -14.498   -14.529    -0.032
   FeHSO4+               2.145e-017  1.994e-017   -16.669   -16.700    -0.032
Fe(3)           3.725e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.055e-015  8.418e-015   -14.043   -14.075    -0.032
   Fe(OH)4-              6.860e-016  6.378e-016   -15.164   -15.195    -0.032
   FeOH+2                1.340e-018  1.001e-018   -17.873   -17.999    -0.127
   Fe+3                  1.176e-023  6.106e-024   -22.929   -23.214    -0.285
   FeCl+2                2.264e-026  1.691e-026   -25.645   -25.772    -0.127
   FeSO4+                1.729e-026  1.608e-026   -25.762   -25.794    -0.032
   FeCl2+                7.453e-030  6.929e-030   -29.128   -29.159    -0.032
   Fe(SO4)2-             9.083e-032  8.445e-032   -31.042   -31.073    -0.032
   FeHSO4+2              2.269e-033  1.695e-033   -32.644   -32.771    -0.127
   Fe2(OH)2+4            8.656e-035  2.698e-035   -34.063   -34.569    -0.506
   FeCl3                 6.349e-035  6.355e-035   -34.197   -34.197     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.533   -46.324    -0.791
H(0)            1.747e-009
   H2                    8.735e-010  8.744e-010    -9.059    -9.058     0.000
K               1.893e-005
   K+                    1.893e-005  1.758e-005    -4.723    -4.755    -0.032
   KSO4-                 3.191e-011  2.966e-011   -10.496   -10.528    -0.032
Mg              8.090e-005
   Mg+2                  7.852e-005  5.927e-005    -4.105    -4.227    -0.122
   MgHCO3+               2.173e-006  2.021e-006    -5.663    -5.695    -0.032
   MgCO3                 1.960e-007  1.963e-007    -6.708    -6.707     0.000
   MgOH+                 5.877e-009  5.464e-009    -8.231    -8.262    -0.032
   MgSO4                 3.332e-009  3.336e-009    -8.477    -8.477     0.000
Mn(2)           2.224e-005
   Mn+2                  1.571e-005  1.174e-005    -4.804    -4.930    -0.127
   MnHCO3+               3.279e-006  3.048e-006    -5.484    -5.516    -0.032
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 8.242e-009  7.662e-009    -8.084    -8.116    -0.032
   MnCl+                 4.718e-009  4.386e-009    -8.326    -8.358    -0.032
   MnSO4                 5.007e-010  5.012e-010    -9.300    -9.300     0.000
   MnCl2                 1.754e-013  1.756e-013   -12.756   -12.755     0.000
   MnCl3-                4.771e-018  4.436e-018   -17.321   -17.353    -0.032
   Mn(OH)3-              3.277e-018  3.047e-018   -17.485   -17.516    -0.032
Mn(3)           2.476e-035
   Mn+3                  2.476e-035  1.285e-035   -34.606   -34.891    -0.285
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.808   -81.935    -0.127
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.738   -95.770    -0.032
Na              2.176e-004
   Na+                   2.173e-004  2.021e-004    -3.663    -3.694    -0.031
   NaHCO3                3.308e-007  3.312e-007    -6.480    -6.480     0.000
   NaCO3-                1.405e-008  1.306e-008    -7.852    -7.884    -0.032
   NaSO4-                2.616e-010  2.432e-010    -9.582    -9.614    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.264   -74.264     0.000
S(-2)           2.080e-004
   HS-                   1.193e-004  1.109e-004    -3.923    -3.955    -0.032
   H2S                   3.815e-005  3.819e-005    -4.419    -4.418     0.000
   Fe(HS)2               1.977e-005  1.979e-005    -4.704    -4.704     0.000
   S5-2                  9.201e-007  7.158e-007    -6.036    -6.145    -0.109
   S4-2                  5.418e-007  4.176e-007    -6.266    -6.379    -0.113
   S6-2                  4.722e-007  3.705e-007    -6.326    -6.431    -0.105
   AsS(OH)(HS)-          3.154e-007  2.933e-007    -6.501    -6.533    -0.032
   Fe(HS)3-              2.571e-007  2.391e-007    -6.590    -6.621    -0.032
   S-2                   4.554e-010  3.403e-010    -9.342    -9.468    -0.127



   S3-2                  1.928e-010  1.472e-010    -9.715    -9.832    -0.117
   S2-2                  1.103e-011  8.352e-012   -10.958   -11.078    -0.121
   As3S4(HS)2-           6.668e-017  6.200e-017   -16.176   -16.208    -0.032
S(6)            3.715e-007
   SO4-2                 3.198e-007  2.401e-007    -6.495    -6.620    -0.125
   CaSO4                 4.568e-008  4.573e-008    -7.340    -7.340     0.000
   MgSO4                 3.332e-009  3.336e-009    -8.477    -8.477     0.000
   BaSO4                 1.837e-009  1.839e-009    -8.736    -8.735     0.000
   MnSO4                 5.007e-010  5.012e-010    -9.300    -9.300     0.000
   NaSO4-                2.616e-010  2.432e-010    -9.582    -9.614    -0.032
   FeSO4                 7.698e-011  7.706e-011   -10.114   -10.113     0.000
   KSO4-                 3.191e-011  2.966e-011   -10.496   -10.528    -0.032
   HSO4-                 9.887e-013  9.192e-013   -12.005   -12.037    -0.032
   CaHSO4+               1.135e-014  1.055e-014   -13.945   -13.977    -0.032
   FeHSO4+               2.145e-017  1.994e-017   -16.669   -16.700    -0.032
   FeSO4+                1.729e-026  1.608e-026   -25.762   -25.794    -0.032
   Fe(SO4)2-             9.083e-032  8.445e-032   -31.042   -31.073    -0.032
   FeHSO4+2              2.269e-033  1.695e-033   -32.644   -32.771    -0.127

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.28   -9.64   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -8.70    0.90    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.40    8.23  As2O5
As2S3(am)        -7.69  -52.59  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2       -7.52  -57.63  -50.11  Ba3(AsO4)2
Barite           -1.47  -11.44   -9.97  BaSO4
Birnessite      -27.81   15.79   43.60  MnO2
Bixbyite        -24.74  -25.35   -0.61  Mn2O3
Brucite          -6.26   10.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.34  -52.25  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.03   -2.83   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -2.12   -3.59   -1.47  CO2
Dolomite         -1.08  -18.17  -17.09  CaMg(CO3)2
Dolomite(d)      -1.63  -18.17  -16.54  CaMg(CO3)2
Epsomite         -8.71  -10.85   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.39   -4.43   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.62   -2.29   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.66  -38.37  -45.03  Fe3S4
Gypsum           -5.06   -9.64   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.42   -4.42   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.48   35.55   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.57  -37.54  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.40  -28.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.88  -43.71   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.00  -43.21   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.87  -42.15   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.47  -45.86   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.35   -2.29   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.69   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.51   12.83   25.34  MnOOH



Melanterite     -10.15  -12.36   -2.21  FeSO4:7H2O
Mirabilite      -12.89  -14.01   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.93  -89.64   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.27  -57.98  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.72  -13.01    2.71  MnCl2:4H2O
MnS(Green)       -5.28   -1.48    3.80  MnS
MnSO4           -14.22  -11.55    2.67  MnSO4
Nahcolite        -5.68   -6.23   -0.55  NaHCO3
Natron          -11.54  -12.85   -1.31  Na2CO3:10H2O
Nesquehonite     -4.07   -9.69   -5.62  MgCO3:3H2O
Nsutite         -26.78   15.79   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -6.29  -52.59  -46.30  As2S3
Portlandite     -11.01   11.79   22.80  Ca(OH)2
Pyrite           10.73   -7.75  -18.48  FeS2
Pyrochroite      -5.32    9.88   15.20  Mn(OH)2
Pyrolusite      -25.59   15.79   41.38  MnO2
Realgar          -3.63  -23.57  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.31  -11.20  -10.89  FeCO3
Siderite(d)(3)   -0.75  -11.20  -10.45  FeCO3
Sulfur           -3.34  -18.37  -15.03  S
Thenardite      -13.83  -14.01   -0.18  Na2SO4
Thermonatrite   -12.97  -12.85    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.71  -10.28   -8.56  BaCO3

Reaction step 19.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.86   15.74   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.878e-002 -1.222e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.006e-005
Manganite          -12.55   12.79   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.329e-004  4.329e-004
Siderite(d)(3)      -0.71  -11.16  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.73  -10.29   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           



 1.108e-004  Surface charge, eq
Hfo_s         

 5.285e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.764e-006       0.523  2.764e-006      -5.559
Hfo_sOHCa+2      2.237e-006       0.423  2.237e-006      -5.650
Hfo_sOFe+        1.333e-007       0.025  1.333e-007      -6.875
Hfo_sOHBa+2      1.060e-007       0.020  1.060e-007      -6.975
Hfo_sOH          2.418e-008       0.005  2.418e-008      -7.617
Hfo_sOH2+        2.002e-008       0.004  2.002e-008      -7.698
Hfo_sO-          6.690e-010       0.000  6.691e-010      -9.175

Hfo           
 1.108e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.022e-004       0.483  1.022e-004      -3.991
Hfo_wOH2+        8.459e-005       0.400  8.459e-005      -4.073
Hfo_wOMn+        9.274e-006       0.044  9.274e-006      -5.033
Hfo_wOFe+        5.256e-006       0.025  5.256e-006      -5.279
Hfo_wOMg+        3.579e-006       0.017  3.579e-006      -5.446
Hfo_wOCa+        3.368e-006       0.016  3.369e-006      -5.473
Hfo_wO-          2.826e-006       0.013  2.826e-006      -5.549
Hfo_wOFeOH       3.331e-007       0.002  3.331e-007      -6.477
Hfo_wH2AsO3      1.446e-008       0.000  1.446e-008      -7.840
Hfo_wOBa+        2.306e-009       0.000  2.306e-009      -8.637
Hfo_wOHSO4-2     1.422e-010       0.000  1.422e-010      -9.847
Hfo_wSO4-        5.902e-011       0.000  5.903e-011     -10.229
Hfo_wOHAsO4-3    7.931e-016       0.000  7.931e-016     -15.101
Hfo_wHAsO4-      1.217e-017       0.000  1.217e-017     -16.915
Hfo_wH2AsO4      3.262e-019       0.000  3.262e-019     -18.487

Mno           
-3.466e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.035e-030       0.000  2.035e-030     -29.691
Mno_O3-2         1.766e-031       0.000  1.766e-031     -30.753
Mno_O3Ca         1.263e-031       0.000  1.263e-031     -30.899
Mno_O3Ba         4.068e-032       0.000  4.068e-032     -31.391
Mno_O3HMn+       1.187e-032       0.000  1.187e-032     -31.926
Mno_O3Na-        3.779e-033       0.000  3.779e-033     -32.423
Mno_O3Mg         2.869e-033       0.000  2.869e-033     -32.542
Mno_O3H-         2.582e-033       0.000  2.582e-033     -32.588
Mno_O3HCa+       6.425e-034       0.000  6.425e-034     -33.192
Mno_O3HBa+       3.703e-034       0.000  3.703e-034     -33.431
Mno_O3HMg+       9.885e-036       0.000  9.886e-036     -35.005
Mno_O3HNa        5.155e-036       0.000  5.155e-036     -35.288
Mno_O3H2         2.834e-038       0.000  2.834e-038     -37.548
Mno_O3H3+        8.327e-044       0.000  8.327e-044     -43.079
Mno_O3H3Cl       2.101e-046       0.000  2.101e-046     -45.678

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.165e-007  3.165e-007
Ba               2.094e-005  2.094e-005
C                5.176e-003  5.176e-003



Ca               1.371e-003  1.371e-003
Cl               9.873e-005  9.873e-005
Fe               2.530e-005  2.529e-005
K                1.893e-005  1.893e-005
Mg               8.129e-005  8.128e-005
Mn               2.318e-005  2.318e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.372      Charge balance
                                       pe  =  -4.415      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.774e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.491e-003
                       Total CO2 (mol/kg)  =  3.603e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.115e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.68
                               Iterations  =  55
                                  Total H  = 1.110206e+002
                                  Total O  = 5.551591e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.538e-007  2.357e-007    -6.595    -6.628    -0.032
   H+                    4.542e-008  4.247e-008    -7.343    -7.372    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.165e-007
   AsS(OH)(HS)-          3.159e-007  2.934e-007    -6.500    -6.533    -0.032
   H3AsO3                5.498e-010  5.504e-010    -9.260    -9.259     0.000
   H2AsO3-               9.882e-012  9.176e-012   -11.005   -11.037    -0.032
   As3S4(HS)2-           7.774e-017  7.219e-017   -16.109   -16.142    -0.032
   H4AsO3+               1.247e-017  1.158e-017   -16.904   -16.936    -0.032
   HAsO3-2               5.799e-019  4.312e-019   -18.237   -18.365    -0.129
   AsO3-3                3.947e-027  2.026e-027   -26.404   -26.693    -0.290
As(5)           7.770e-018
   HAsO4-2               5.210e-018  3.873e-018   -17.283   -17.412    -0.129
   H2AsO4-               2.560e-018  2.377e-018   -17.592   -17.624    -0.032
   AsO4-3                3.978e-022  2.042e-022   -21.400   -21.690    -0.290
   H3AsO4                2.012e-023  2.014e-023   -22.696   -22.696     0.000
Ba              2.094e-005
   Ba+2                  2.044e-005  1.519e-005    -4.690    -4.818    -0.129
   BaHCO3+               4.746e-007  4.407e-007    -6.324    -6.356    -0.032
   BaCO3                 2.620e-008  2.623e-008    -7.582    -7.581     0.000
   BaSO4                 1.717e-009  1.719e-009    -8.765    -8.765     0.000
   BaOH+                 1.305e-011  1.212e-011   -10.884   -10.916    -0.032
C(-4)           1.573e-003
   CH4                   1.573e-003  1.575e-003    -2.803    -2.803     0.000
C(4)            3.603e-003
   HCO3-                 3.252e-003  3.026e-003    -2.488    -2.519    -0.031
   CO2                   2.886e-004  2.889e-004    -3.540    -3.539     0.000
   CaHCO3+               4.120e-005  3.826e-005    -4.385    -4.417    -0.032
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.460e-006  3.342e-006    -5.351    -5.476    -0.125
   MnHCO3+               3.541e-006  3.288e-006    -5.451    -5.483    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.258e-006  2.097e-006    -5.646    -5.678    -0.032
   FeHCO3+               6.800e-007  6.314e-007    -6.168    -6.200    -0.032
   BaHCO3+               4.746e-007  4.407e-007    -6.324    -6.356    -0.032
   NaHCO3                3.431e-007  3.435e-007    -6.465    -6.464     0.000
   MgCO3                 1.887e-007  1.889e-007    -6.724    -6.724     0.000



   FeCO3                 1.671e-007  1.673e-007    -6.777    -6.777     0.000
   BaCO3                 2.620e-008  2.623e-008    -7.582    -7.581     0.000
   NaCO3-                1.353e-008  1.256e-008    -7.869    -7.901    -0.032
Ca              1.371e-003
   Ca+2                  1.324e-003  9.913e-004    -2.878    -3.004    -0.126
   CaHCO3+               4.120e-005  3.826e-005    -4.385    -4.417    -0.032
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.461e-008  4.466e-008    -7.351    -7.350     0.000
   CaOH+                 4.172e-009  3.874e-009    -8.380    -8.412    -0.032
   CaHSO4+               1.196e-014  1.111e-014   -13.922   -13.954    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.160e-005    -4.006    -4.038    -0.033
   MnCl+                 4.899e-009  4.549e-009    -8.310    -8.342    -0.032
   FeCl+                 2.841e-010  2.638e-010    -9.546    -9.579    -0.032
   MnCl2                 1.817e-013  1.819e-013   -12.741   -12.740     0.000
   MnCl3-                4.942e-018  4.589e-018   -17.306   -17.338    -0.032
   FeCl+2                2.850e-026  2.119e-026   -25.545   -25.674    -0.129
   FeCl2+                9.337e-030  8.670e-030   -29.030   -29.062    -0.032
   FeCl3                 7.933e-035  7.942e-035   -34.101   -34.100     0.000
Fe(2)           2.530e-005
   Fe(HS)2               2.136e-005  2.138e-005    -4.670    -4.670     0.000
   Fe+2                  2.807e-006  2.087e-006    -5.552    -5.681    -0.129
   FeHCO3+               6.800e-007  6.314e-007    -6.168    -6.200    -0.032
   Fe(HS)3-              2.688e-007  2.496e-007    -6.571    -6.603    -0.032
   FeCO3                 1.671e-007  1.673e-007    -6.777    -6.777     0.000
   FeOH+                 1.673e-008  1.554e-008    -7.776    -7.809    -0.032
   FeCl+                 2.841e-010  2.638e-010    -9.546    -9.579    -0.032
   FeSO4                 8.368e-011  8.377e-011   -10.077   -10.077     0.000
   Fe(OH)2               3.110e-012  3.114e-012   -11.507   -11.507     0.000
   Fe(OH)3-              2.933e-015  2.724e-015   -14.533   -14.565    -0.032
   FeHSO4+               2.518e-017  2.338e-017   -16.599   -16.631    -0.032
Fe(3)           3.792e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.777e-015  9.079e-015   -14.010   -14.042    -0.032
   Fe(OH)4-              6.369e-016  5.914e-016   -15.196   -15.228    -0.032
   FeOH+2                1.566e-018  1.164e-018   -17.805   -17.934    -0.129
   Fe+3                  1.492e-023  7.660e-024   -22.826   -23.116    -0.290
   FeCl+2                2.850e-026  2.119e-026   -25.545   -25.674    -0.129
   FeSO4+                2.042e-026  1.896e-026   -25.690   -25.722    -0.032
   FeCl2+                9.337e-030  8.670e-030   -29.030   -29.062    -0.032
   Fe(SO4)2-             1.009e-031  9.366e-032   -30.996   -31.028    -0.032
   FeHSO4+2              2.900e-033  2.156e-033   -32.538   -32.666    -0.129
   Fe2(OH)2+4            1.195e-034  3.650e-035   -33.923   -34.438    -0.515
   FeCl3                 7.933e-035  7.942e-035   -34.101   -34.100     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.355   -46.160    -0.805
H(0)            1.726e-009
   H2                    8.630e-010  8.640e-010    -9.064    -9.063     0.000
K               1.893e-005
   K+                    1.893e-005  1.756e-005    -4.723    -4.755    -0.033
   KSO4-                 3.000e-011  2.786e-011   -10.523   -10.555    -0.032
Mg              8.129e-005
   Mg+2                  7.883e-005  5.923e-005    -4.103    -4.227    -0.124
   MgHCO3+               2.258e-006  2.097e-006    -5.646    -5.678    -0.032
   MgCO3                 1.887e-007  1.889e-007    -6.724    -6.724     0.000
   MgOH+                 5.453e-009  5.063e-009    -8.263    -8.296    -0.032
   MgSO4                 3.131e-009  3.135e-009    -8.504    -8.504     0.000
Mn(2)           2.318e-005
   Mn+2                  1.640e-005  1.219e-005    -4.785    -4.914    -0.129
   MnHCO3+               3.541e-006  3.288e-006    -5.451    -5.483    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.946e-009  7.378e-009    -8.100    -8.132    -0.032
   MnCl+                 4.899e-009  4.549e-009    -8.310    -8.342    -0.032
   MnSO4                 4.889e-010  4.894e-010    -9.311    -9.310     0.000
   MnCl2                 1.817e-013  1.819e-013   -12.741   -12.740     0.000
   MnCl3-                4.942e-018  4.589e-018   -17.306   -17.338    -0.032
   Mn(OH)3-              2.716e-018  2.522e-018   -17.566   -17.598    -0.032
Mn(3)           2.821e-035



   Mn+3                  2.821e-035  1.448e-035   -34.550   -34.839    -0.290
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.911   -82.039    -0.129
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.806   -95.839    -0.032
Na              2.176e-004
   Na+                   2.173e-004  2.019e-004    -3.663    -3.695    -0.032
   NaHCO3                3.431e-007  3.435e-007    -6.465    -6.464     0.000
   NaCO3-                1.353e-008  1.256e-008    -7.869    -7.901    -0.032
   NaSO4-                2.460e-010  2.284e-010    -9.609    -9.641    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.254   -74.253     0.000
S(-2)           2.080e-004
   HS-                   1.155e-004  1.072e-004    -3.938    -3.970    -0.032
   H2S                   3.977e-005  3.981e-005    -4.400    -4.400     0.000
   Fe(HS)2               2.136e-005  2.138e-005    -4.670    -4.670     0.000
   S5-2                  8.277e-007  6.416e-007    -6.082    -6.193    -0.111
   S4-2                  4.875e-007  3.743e-007    -6.312    -6.427    -0.115
   S6-2                  4.247e-007  3.321e-007    -6.372    -6.479    -0.107
   AsS(OH)(HS)-          3.159e-007  2.934e-007    -6.500    -6.533    -0.032
   Fe(HS)3-              2.688e-007  2.496e-007    -6.571    -6.603    -0.032
   S-2                   4.102e-010  3.050e-010    -9.387    -9.516    -0.129
   S3-2                  1.735e-010  1.319e-010    -9.761    -9.880    -0.119
   S2-2                  9.929e-012  7.486e-012   -11.003   -11.126    -0.123
   As3S4(HS)2-           7.774e-017  7.219e-017   -16.109   -16.142    -0.032
S(6)            3.525e-007
   SO4-2                 3.022e-007  2.258e-007    -6.520    -6.646    -0.127
   CaSO4                 4.461e-008  4.466e-008    -7.351    -7.350     0.000
   MgSO4                 3.131e-009  3.135e-009    -8.504    -8.504     0.000
   BaSO4                 1.717e-009  1.719e-009    -8.765    -8.765     0.000
   MnSO4                 4.889e-010  4.894e-010    -9.311    -9.310     0.000
   NaSO4-                2.460e-010  2.284e-010    -9.609    -9.641    -0.032
   FeSO4                 8.368e-011  8.377e-011   -10.077   -10.077     0.000
   KSO4-                 3.000e-011  2.786e-011   -10.523   -10.555    -0.032
   HSO4-                 1.004e-012  9.322e-013   -11.998   -12.031    -0.032
   CaHSO4+               1.196e-014  1.111e-014   -13.922   -13.954    -0.032
   FeHSO4+               2.518e-017  2.338e-017   -16.599   -16.631    -0.032
   FeSO4+                2.042e-026  1.896e-026   -25.690   -25.722    -0.032
   Fe(SO4)2-             1.009e-031  9.366e-032   -30.996   -31.028    -0.032
   FeHSO4+2              2.900e-033  2.156e-033   -32.538   -32.666    -0.129

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.29   -9.65   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.79    0.81    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.39    8.23  As2O5
As2S3(am)        -7.64  -52.54  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2       -7.72  -57.83  -50.11  Ba3(AsO4)2
Barite           -1.49  -11.46   -9.97  BaSO4
Birnessite      -27.86   15.74   43.60  MnO2
Bixbyite        -24.84  -25.45   -0.61  Mn2O3
Brucite          -6.32   10.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.49  -52.39  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.06   -2.80   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -2.07   -3.54   -1.47  CO2
Dolomite         -1.09  -18.18  -17.09  CaMg(CO3)2
Dolomite(d)      -1.64  -18.18  -16.54  CaMg(CO3)2
Epsomite         -8.73  -10.87   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.38   -4.42   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3



Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.64   -2.28   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.73  -38.30  -45.03  Fe3S4
Gypsum           -5.07   -9.65   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.40   -4.40   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -25.63   35.40   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.62  -37.59  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.54  -28.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.83  -43.66   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.95  -43.16   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.82  -42.10   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.39  -45.78   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.37   -2.28   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.67   -9.70   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -12.55   12.79   25.34  MnOOH
Melanterite     -10.12  -12.33   -2.21  FeSO4:7H2O
Mirabilite      -12.92  -14.04   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.91  -89.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.42  -58.12  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.70  -12.99    2.71  MnCl2:4H2O
MnS(Green)       -5.31   -1.51    3.80  MnS
MnSO4           -14.23  -11.56    2.67  MnSO4
Nahcolite        -5.67   -6.21   -0.55  NaHCO3
Natron          -11.56  -12.87   -1.31  Na2CO3:10H2O
Nesquehonite     -4.08   -9.70   -5.62  MgCO3:3H2O
Nsutite         -26.82   15.74   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -6.24  -52.54  -46.30  As2S3
Portlandite     -11.06   11.74   22.80  Ca(OH)2
Pyrite           10.77   -7.71  -18.48  FeS2
Pyrochroite      -5.37    9.83   15.20  Mn(OH)2
Pyrolusite      -25.64   15.74   41.38  MnO2
Realgar          -3.61  -23.56  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.27  -11.16  -10.89  FeCO3
Siderite(d)(3)   -0.71  -11.16  -10.45  FeCO3
Sulfur           -3.32  -18.35  -15.03  S
Thenardite      -13.86  -14.04   -0.18  Na2SO4
Thermonatrite   -12.99  -12.87    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.73  -10.29   -8.56  BaCO3

Reaction step 20.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.90   15.70   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.872e-002 -1.279e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.236e-005
Manganite          -12.60   12.74   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.326e-004  4.326e-004
Siderite(d)(3)      -0.66  -11.11  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.75  -10.31   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.141e-004  Surface charge, eq

Hfo_s         
 5.284e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.670e-006       0.505  2.670e-006      -5.574
Hfo_sOHCa+2      2.320e-006       0.439  2.320e-006      -5.635
Hfo_sOFe+        1.425e-007       0.027  1.425e-007      -6.846
Hfo_sOHBa+2      1.055e-007       0.020  1.055e-007      -6.977
Hfo_sOH          2.421e-008       0.005  2.421e-008      -7.616
Hfo_sOH2+        2.152e-008       0.004  2.152e-008      -7.667
Hfo_sO-          6.238e-010       0.000  6.238e-010      -9.205

Hfo           
 1.141e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          9.946e-005       0.471  9.946e-005      -4.002
Hfo_wOH2+        8.841e-005       0.418  8.841e-005      -4.053
Hfo_wOMn+        8.713e-006       0.041  8.713e-006      -5.060
Hfo_wOFe+        5.463e-006       0.026  5.463e-006      -5.263
Hfo_wOMg+        3.242e-006       0.015  3.242e-006      -5.489
Hfo_wOCa+        3.165e-006       0.015  3.165e-006      -5.500
Hfo_wO-          2.563e-006       0.012  2.563e-006      -5.591
Hfo_wOFeOH       3.225e-007       0.002  3.225e-007      -6.491
Hfo_wH2AsO3      1.403e-008       0.000  1.403e-008      -7.853
Hfo_wOBa+        2.080e-009       0.000  2.080e-009      -8.682
Hfo_wOHSO4-2     1.304e-010       0.000  1.304e-010      -9.885
Hfo_wSO4-        5.812e-011       0.000  5.812e-011     -10.236
Hfo_wOHAsO4-3    6.292e-016       0.000  6.292e-016     -15.201
Hfo_wHAsO4-      1.113e-017       0.000  1.113e-017     -16.953
Hfo_wH2AsO4      3.202e-019       0.000  3.202e-019     -18.495

Mno           
-3.621e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.211e-030       0.000  2.211e-030     -29.655



Mno_O3-2         1.851e-031       0.000  1.851e-031     -30.732
Mno_O3Ca         1.372e-031       0.000  1.372e-031     -30.863
Mno_O3Ba         4.243e-032       0.000  4.243e-032     -31.372
Mno_O3HMn+       1.384e-032       0.000  1.384e-032     -31.859
Mno_O3Na-        3.957e-033       0.000  3.957e-033     -32.403
Mno_O3Mg         3.005e-033       0.000  3.005e-033     -32.522
Mno_O3H-         2.906e-033       0.000  2.906e-033     -32.537
Mno_O3HCa+       7.493e-034       0.000  7.494e-034     -33.125
Mno_O3HBa+       4.146e-034       0.000  4.146e-034     -33.382
Mno_O3HMg+       1.112e-035       0.000  1.112e-035     -34.954
Mno_O3HNa        5.795e-036       0.000  5.796e-036     -35.237
Mno_O3H2         3.425e-038       0.000  3.425e-038     -37.465
Mno_O3H3+        1.080e-043       0.000  1.080e-043     -42.966
Mno_O3H3Cl       2.722e-046       0.000  2.722e-046     -45.565

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.169e-007  3.169e-007
Ba               2.094e-005  2.094e-005
C                5.433e-003  5.433e-003
Ca               1.428e-003  1.428e-003
Cl               9.873e-005  9.873e-005
Fe               2.739e-005  2.739e-005
K                1.893e-005  1.893e-005
Mg               8.162e-005  8.162e-005
Mn               2.412e-005  2.412e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.341      Charge balance
                                       pe  =  -4.382      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.944e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.615e-003
                       Total CO2 (mol/kg)  =  3.761e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.147e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.57
                               Iterations  =  50
                                  Total H  = 1.110210e+002
                                  Total O  = 5.551628e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.367e-007  2.196e-007    -6.626    -6.658    -0.033
   H+                    4.881e-008  4.559e-008    -7.311    -7.341    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.169e-007
   AsS(OH)(HS)-          3.164e-007  2.934e-007    -6.500    -6.533    -0.033
   H3AsO3                5.481e-010  5.487e-010    -9.261    -9.261     0.000
   H2AsO3-               9.188e-012  8.521e-012   -11.037   -11.069    -0.033
   As3S4(HS)2-           8.975e-017  8.324e-017   -16.047   -16.080    -0.033
   H4AsO3+               1.336e-017  1.239e-017   -16.874   -16.907    -0.033
   HAsO3-2               5.040e-019  3.729e-019   -18.298   -18.428    -0.131
   AsO3-3                3.215e-027  1.632e-027   -26.493   -26.787    -0.294
As(5)           6.987e-018
   HAsO4-2               4.579e-018  3.388e-018   -17.339   -17.470    -0.131
   H2AsO4-               2.407e-018  2.233e-018   -17.618   -17.651    -0.033
   AsO4-3                3.277e-022  1.664e-022   -21.485   -21.779    -0.294



   H3AsO4                2.029e-023  2.031e-023   -22.693   -22.692     0.000
Ba              2.094e-005
   Ba+2                  2.042e-005  1.511e-005    -4.690    -4.821    -0.131
   BaHCO3+               4.897e-007  4.542e-007    -6.310    -6.343    -0.033
   BaCO3                 2.515e-008  2.518e-008    -7.599    -7.599     0.000
   BaSO4                 1.609e-009  1.611e-009    -8.793    -8.793     0.000
   BaOH+                 1.211e-011  1.123e-011   -10.917   -10.950    -0.033
C(-4)           1.673e-003
   CH4                   1.673e-003  1.675e-003    -2.777    -2.776     0.000
C(4)            3.761e-003
   HCO3-                 3.374e-003  3.136e-003    -2.472    -2.504    -0.032
   CO2                   3.211e-004  3.214e-004    -3.493    -3.493     0.000
   CaHCO3+               4.428e-005  4.107e-005    -4.354    -4.386    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.325e-006  3.226e-006    -5.364    -5.491    -0.127
   MnHCO3+               3.806e-006  3.530e-006    -5.420    -5.452    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.340e-006  2.170e-006    -5.631    -5.663    -0.033
   FeHCO3+               8.085e-007  7.498e-007    -6.092    -6.125    -0.033
   BaHCO3+               4.897e-007  4.542e-007    -6.310    -6.343    -0.033
   NaHCO3                3.551e-007  3.555e-007    -6.450    -6.449     0.000
   FeCO3                 1.848e-007  1.850e-007    -6.733    -6.733     0.000
   MgCO3                 1.819e-007  1.821e-007    -6.740    -6.740     0.000
   BaCO3                 2.515e-008  2.518e-008    -7.599    -7.599     0.000
   NaCO3-                1.306e-008  1.211e-008    -7.884    -7.917    -0.033
Ca              1.428e-003
   Ca+2                  1.378e-003  1.027e-003    -2.861    -2.988    -0.128
   CaHCO3+               4.428e-005  4.107e-005    -4.354    -4.386    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.353e-008  4.358e-008    -7.361    -7.361     0.000
   CaOH+                 4.030e-009  3.738e-009    -8.395    -8.427    -0.033
   CaHSO4+               1.255e-014  1.164e-014   -13.901   -13.934    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.149e-005    -4.006    -4.039    -0.033
   MnCl+                 5.075e-009  4.707e-009    -8.295    -8.327    -0.033
   FeCl+                 3.256e-010  3.020e-010    -9.487    -9.520    -0.033
   MnCl2                 1.878e-013  1.880e-013   -12.726   -12.726     0.000
   MnCl3-                5.107e-018  4.737e-018   -17.292   -17.325    -0.033
   FeCl+2                3.539e-026  2.619e-026   -25.451   -25.582    -0.131
   FeCl2+                1.154e-029  1.070e-029   -28.938   -28.971    -0.033
   FeCl3                 9.779e-035  9.790e-035   -34.010   -34.009     0.000
Fe(2)           2.739e-005
   Fe(HS)2               2.287e-005  2.290e-005    -4.641    -4.640     0.000
   Fe+2                  3.232e-006  2.391e-006    -5.491    -5.621    -0.131
   FeHCO3+               8.085e-007  7.498e-007    -6.092    -6.125    -0.033
   Fe(HS)3-              2.786e-007  2.584e-007    -6.555    -6.588    -0.033
   FeCO3                 1.848e-007  1.850e-007    -6.733    -6.733     0.000
   FeOH+                 1.788e-008  1.658e-008    -7.748    -7.780    -0.033
   FeCl+                 3.256e-010  3.020e-010    -9.487    -9.520    -0.033
   FeSO4                 9.034e-011  9.045e-011   -10.044   -10.044     0.000
   Fe(OH)2               3.092e-012  3.096e-012   -11.510   -11.509     0.000
   Fe(OH)3-              2.720e-015  2.523e-015   -14.565   -14.598    -0.033
   FeHSO4+               2.922e-017  2.710e-017   -16.534   -16.567    -0.033
Fe(3)           3.861e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              1.051e-014  9.747e-015   -13.978   -14.011    -0.033
   Fe(OH)4-              5.939e-016  5.508e-016   -15.226   -15.259    -0.033
   FeOH+2                1.814e-018  1.342e-018   -17.741   -17.872    -0.131
   Fe+3                  1.866e-023  9.477e-024   -22.729   -23.023    -0.294
   FeCl+2                3.539e-026  2.619e-026   -25.451   -25.582    -0.131
   FeSO4+                2.383e-026  2.210e-026   -25.623   -25.656    -0.033
   FeCl2+                1.154e-029  1.070e-029   -28.938   -28.971    -0.033
   Fe(SO4)2-             1.109e-031  1.029e-031   -30.955   -30.988    -0.033
   FeHSO4+2              3.647e-033  2.698e-033   -32.438   -32.569    -0.131
   Fe2(OH)2+4            1.617e-034  4.848e-035   -33.791   -34.314    -0.523
   FeCl3                 9.779e-035  9.790e-035   -34.010   -34.009     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.188   -46.006    -0.818



H(0)            1.707e-009
   H2                    8.533e-010  8.543e-010    -9.069    -9.068     0.000
K               1.893e-005
   K+                    1.893e-005  1.754e-005    -4.723    -4.756    -0.033
   KSO4-                 2.826e-011  2.621e-011   -10.549   -10.581    -0.033
Mg              8.162e-005
   Mg+2                  7.909e-005  5.916e-005    -4.102    -4.228    -0.126
   MgHCO3+               2.340e-006  2.170e-006    -5.631    -5.663    -0.033
   MgCO3                 1.819e-007  1.821e-007    -6.740    -6.740     0.000
   MgOH+                 5.079e-009  4.711e-009    -8.294    -8.327    -0.033
   MgSO4                 2.946e-009  2.950e-009    -8.531    -8.530     0.000
Mn(2)           2.412e-005
   Mn+2                  1.707e-005  1.263e-005    -4.768    -4.899    -0.131
   MnHCO3+               3.806e-006  3.530e-006    -5.420    -5.452    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.677e-009  7.120e-009    -8.115    -8.148    -0.033
   MnCl+                 5.075e-009  4.707e-009    -8.295    -8.327    -0.033
   MnSO4                 4.772e-010  4.777e-010    -9.321    -9.321     0.000
   MnCl2                 1.878e-013  1.880e-013   -12.726   -12.726     0.000
   MnCl3-                5.107e-018  4.737e-018   -17.292   -17.325    -0.033
   Mn(OH)3-              2.277e-018  2.112e-018   -17.643   -17.675    -0.033
Mn(3)           3.190e-035
   Mn+3                  3.190e-035  1.620e-035   -34.496   -34.791    -0.294
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.007   -82.137    -0.131
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.871   -95.903    -0.033
Na              2.176e-004
   Na+                   2.173e-004  2.016e-004    -3.663    -3.695    -0.032
   NaHCO3                3.551e-007  3.555e-007    -6.450    -6.449     0.000
   NaCO3-                1.306e-008  1.211e-008    -7.884    -7.917    -0.033
   NaSO4-                2.318e-010  2.149e-010    -9.635    -9.668    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.244   -74.243     0.000
S(-2)           2.080e-004
   HS-                   1.118e-004  1.037e-004    -3.952    -3.984    -0.033
   H2S                   4.127e-005  4.132e-005    -4.384    -4.384     0.000
   Fe(HS)2               2.287e-005  2.290e-005    -4.641    -4.640     0.000
   S5-2                  7.480e-007  5.777e-007    -6.126    -6.238    -0.112
   S4-2                  4.406e-007  3.371e-007    -6.356    -6.472    -0.116
   S6-2                  3.837e-007  2.990e-007    -6.416    -6.524    -0.108
   AsS(OH)(HS)-          3.164e-007  2.934e-007    -6.500    -6.533    -0.033
   Fe(HS)3-              2.786e-007  2.584e-007    -6.555    -6.588    -0.033
   S-2                   3.711e-010  2.746e-010    -9.430    -9.561    -0.131
   S3-2                  1.569e-010  1.188e-010    -9.804    -9.925    -0.121
   S2-2                  8.980e-012  6.741e-012   -11.047   -11.171    -0.125
   As3S4(HS)2-           8.975e-017  8.324e-017   -16.047   -16.080    -0.033
S(6)            3.349e-007
   SO4-2                 2.860e-007  2.127e-007    -6.544    -6.672    -0.129
   CaSO4                 4.353e-008  4.358e-008    -7.361    -7.361     0.000
   MgSO4                 2.946e-009  2.950e-009    -8.531    -8.530     0.000
   BaSO4                 1.609e-009  1.611e-009    -8.793    -8.793     0.000
   MnSO4                 4.772e-010  4.777e-010    -9.321    -9.321     0.000
   NaSO4-                2.318e-010  2.149e-010    -9.635    -9.668    -0.033
   FeSO4                 9.034e-011  9.045e-011   -10.044   -10.044     0.000
   KSO4-                 2.826e-011  2.621e-011   -10.549   -10.581    -0.033
   HSO4-                 1.016e-012  9.428e-013   -11.993   -12.026    -0.033
   CaHSO4+               1.255e-014  1.164e-014   -13.901   -13.934    -0.033
   FeHSO4+               2.922e-017  2.710e-017   -16.534   -16.567    -0.033
   FeSO4+                2.383e-026  2.210e-026   -25.623   -25.656    -0.033
   Fe(SO4)2-             1.109e-031  1.029e-031   -30.955   -30.988    -0.033
   FeHSO4+2              3.647e-033  2.698e-033   -32.438   -32.569    -0.131

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.30   -9.66   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.87    0.73    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.38    8.23  As2O5
As2S3(am)        -7.60  -52.50  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2       -7.91  -58.02  -50.11  Ba3(AsO4)2
Barite           -1.52  -11.49   -9.97  BaSO4
Birnessite      -27.90   15.70   43.60  MnO2
Bixbyite        -24.92  -25.53   -0.61  Mn2O3
Brucite          -6.39   10.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.62  -52.52  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.08   -2.78   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -2.02   -3.49   -1.47  CO2
Dolomite         -1.11  -18.20  -17.09  CaMg(CO3)2
Dolomite(d)      -1.66  -18.20  -16.54  CaMg(CO3)2
Epsomite         -8.76  -10.90   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.65   -2.26   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.79  -38.24  -45.03  Fe3S4
Gypsum           -5.08   -9.66   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.39   -4.38   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -25.76   35.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.67  -37.64  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.66  -28.42   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.78  -43.61   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.91  -43.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.78  -42.06   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.32  -45.71   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.38   -2.26   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.69   -9.72   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.60   12.74   25.34  MnOOH
Melanterite     -10.08  -12.29   -2.21  FeSO4:7H2O
Mirabilite      -12.95  -14.06   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.89  -89.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.55  -58.25  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.69  -12.98    2.71  MnCl2:4H2O
MnS(Green)       -5.34   -1.54    3.80  MnS
MnSO4           -14.24  -11.57    2.67  MnSO4
Nahcolite        -5.65   -6.20   -0.55  NaHCO3
Natron          -11.57  -12.88   -1.31  Na2CO3:10H2O
Nesquehonite     -4.10   -9.72   -5.62  MgCO3:3H2O
Nsutite         -26.86   15.70   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -6.20  -52.50  -46.30  As2S3
Portlandite     -11.11   11.69   22.80  Ca(OH)2
Pyrite           10.81   -7.67  -18.48  FeS2
Pyrochroite      -5.42    9.78   15.20  Mn(OH)2
Pyrolusite      -25.68   15.70   41.38  MnO2
Realgar          -3.60  -23.55  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.22  -11.11  -10.89  FeCO3
Siderite(d)(3)   -0.66  -11.11  -10.45  FeCO3



Sulfur           -3.30  -18.33  -15.03  S
Thenardite      -13.88  -14.06   -0.18  Na2SO4
Thermonatrite   -13.01  -12.88    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.75  -10.31   -8.56  BaCO3

Reaction step 21.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.94   15.66   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.867e-002 -1.334e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.463e-005
Manganite          -12.64   12.70   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.323e-004  4.323e-004
Siderite(d)(3)      -0.62  -11.07  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.77  -10.33   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.172e-004  Surface charge, eq

Hfo_s         
 5.283e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.581e-006       0.489  2.581e-006      -5.588
Hfo_sOHCa+2      2.398e-006       0.454  2.398e-006      -5.620
Hfo_sOFe+        1.515e-007       0.029  1.515e-007      -6.820
Hfo_sOHBa+2      1.049e-007       0.020  1.049e-007      -6.979
Hfo_sOH          2.420e-008       0.005  2.420e-008      -7.616
Hfo_sOH2+        2.300e-008       0.004  2.300e-008      -7.638
Hfo_sO-          5.833e-010       0.000  5.833e-010      -9.234

Hfo           
 1.172e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          9.683e-005       0.458  9.683e-005      -4.014
Hfo_wOH2+        9.203e-005       0.436  9.203e-005      -4.036



Hfo_wOMn+        8.203e-006       0.039  8.203e-006      -5.086
Hfo_wOFe+        5.656e-006       0.027  5.656e-006      -5.247
Hfo_wOCa+        2.979e-006       0.014  2.979e-006      -5.526
Hfo_wOMg+        2.948e-006       0.014  2.948e-006      -5.530
Hfo_wO-          2.334e-006       0.011  2.334e-006      -5.632
Hfo_wOFeOH       3.123e-007       0.001  3.123e-007      -6.505
Hfo_wH2AsO3      1.366e-008       0.000  1.366e-008      -7.864
Hfo_wOBa+        1.884e-009       0.000  1.884e-009      -8.725
Hfo_wOHSO4-2     1.199e-010       0.000  1.199e-010      -9.921
Hfo_wSO4-        5.710e-011       0.000  5.710e-011     -10.243
Hfo_wOHAsO4-3    5.068e-016       0.000  5.068e-016     -15.295
Hfo_wHAsO4-      1.025e-017       0.000  1.025e-017     -16.989
Hfo_wH2AsO4      3.152e-019       0.000  3.152e-019     -18.501

Mno           
-3.522e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.231e-025       0.000  2.231e-025     -24.651
Mno_O3-2         1.807e-026       0.000  1.807e-026     -25.743
Mno_O3Ca         1.384e-026       0.000  1.384e-026     -25.859
Mno_O3Ba         4.120e-027       0.000  4.120e-027     -26.385
Mno_O3HMn+       1.494e-027       0.000  1.494e-027     -26.826
Mno_O3Na-        3.859e-028       0.000  3.859e-028     -27.414
Mno_O3H-         3.033e-028       0.000  3.033e-028     -27.518
Mno_O3Mg         2.929e-028       0.000  2.929e-028     -27.533
Mno_O3HCa+       8.085e-029       0.000  8.086e-029     -28.092
Mno_O3HBa+       4.304e-029       0.000  4.304e-029     -28.366
Mno_O3HMg+       1.158e-030       0.000  1.158e-030     -29.936
Mno_O3HNa        6.042e-031       0.000  6.042e-031     -30.219
Mno_O3H2         3.822e-033       0.000  3.822e-033     -32.418
Mno_O3H3+        1.289e-038       0.000  1.289e-038     -37.890
Mno_O3H3Cl       3.244e-041       0.000  3.244e-041     -40.489

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.173e-007  3.173e-007
Ba               2.094e-005  2.094e-005
C                5.690e-003  5.690e-003
Ca               1.484e-003  1.484e-003
Cl               9.873e-005  9.873e-005
Fe               2.947e-005  2.947e-005
K                1.893e-005  1.893e-005
Mg               8.192e-005  8.192e-005
Mn               2.505e-005  2.505e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.312      Charge balance
                                       pe  =  -4.351      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.112e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.737e-003
                       Total CO2 (mol/kg)  =  3.917e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.179e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.47
                               Iterations  =  30
                                  Total H  = 1.110214e+002



                                  Total O  = 5.551666e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.217e-007  2.054e-007    -6.654    -6.687    -0.033
   H+                    5.223e-008  4.874e-008    -7.282    -7.312    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.173e-007
   AsS(OH)(HS)-          3.167e-007  2.934e-007    -6.499    -6.533    -0.033
   H3AsO3                5.483e-010  5.489e-010    -9.261    -9.260     0.001
   H2AsO3-               8.606e-012  7.973e-012   -11.065   -11.098    -0.033
   As3S4(HS)2-           1.027e-016  9.515e-017   -15.988   -16.022    -0.033
   H4AsO3+               1.431e-017  1.326e-017   -16.844   -16.878    -0.033
   HAsO3-2               4.431e-019  3.264e-019   -18.353   -18.486    -0.133
   AsO3-3                2.659e-027  1.336e-027   -26.575   -26.874    -0.299
As(5)           6.349e-018
   HAsO4-2               4.069e-018  2.997e-018   -17.391   -17.523    -0.133
   H2AsO4-               2.279e-018  2.111e-018   -17.642   -17.675    -0.033
   AsO4-3                2.739e-022  1.377e-022   -21.562   -21.861    -0.299
   H3AsO4                2.051e-023  2.053e-023   -22.688   -22.688     0.001
Ba              2.094e-005
   Ba+2                  2.041e-005  1.503e-005    -4.690    -4.823    -0.133
   BaHCO3+               5.044e-007  4.673e-007    -6.297    -6.330    -0.033
   BaCO3                 2.420e-008  2.423e-008    -7.616    -7.616     0.001
   BaSO4                 1.511e-009  1.512e-009    -8.821    -8.820     0.001
   BaOH+                 1.128e-011  1.045e-011   -10.948   -10.981    -0.033
C(-4)           1.772e-003
   CH4                   1.772e-003  1.774e-003    -2.751    -2.751     0.001
C(4)            3.917e-003
   HCO3-                 3.493e-003  3.243e-003    -2.457    -2.489    -0.032
   CO2                   3.550e-004  3.554e-004    -3.450    -3.449     0.001
   CaHCO3+               4.740e-005  4.391e-005    -4.324    -4.357    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.202e-006  3.120e-006    -5.377    -5.506    -0.129
   MnHCO3+               4.073e-006  3.774e-006    -5.390    -5.423    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.419e-006  2.241e-006    -5.616    -5.649    -0.033
   FeHCO3+               9.517e-007  8.817e-007    -6.021    -6.055    -0.033
   BaHCO3+               5.044e-007  4.673e-007    -6.297    -6.330    -0.033
   NaHCO3                3.668e-007  3.672e-007    -6.436    -6.435     0.001
   FeCO3                 2.033e-007  2.035e-007    -6.692    -6.691     0.001
   MgCO3                 1.757e-007  1.759e-007    -6.755    -6.755     0.001
   BaCO3                 2.420e-008  2.423e-008    -7.616    -7.616     0.001
   NaCO3-                1.263e-008  1.170e-008    -7.899    -7.932    -0.033
Ca              1.484e-003
   Ca+2                  1.431e-003  1.062e-003    -2.844    -2.974    -0.130
   CaHCO3+               4.740e-005  4.391e-005    -4.324    -4.357    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.248e-008  4.253e-008    -7.372    -7.371     0.001
   CaOH+                 3.902e-009  3.614e-009    -8.409    -8.442    -0.033
   CaHSO4+               1.311e-014  1.214e-014   -13.882   -13.916    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.138e-005    -4.006    -4.039    -0.034
   MnCl+                 5.247e-009  4.860e-009    -8.280    -8.313    -0.033
   FeCl+                 3.702e-010  3.430e-010    -9.432    -9.465    -0.033
   MnCl2                 1.937e-013  1.939e-013   -12.713   -12.712     0.001
   MnCl3-                5.267e-018  4.880e-018   -17.278   -17.312    -0.033
   FeCl+2                4.340e-026  3.196e-026   -25.363   -25.495    -0.133
   FeCl2+                1.408e-029  1.305e-029   -28.851   -28.885    -0.033
   FeCl3                 1.191e-034  1.192e-034   -33.924   -33.924     0.001
Fe(2)           2.947e-005
   Fe(HS)2               2.431e-005  2.434e-005    -4.614    -4.614     0.001
   Fe+2                  3.691e-006  2.719e-006    -5.433    -5.566    -0.133
   FeHCO3+               9.517e-007  8.817e-007    -6.021    -6.055    -0.033



   Fe(HS)3-              2.868e-007  2.657e-007    -6.542    -6.576    -0.033
   FeCO3                 2.033e-007  2.035e-007    -6.692    -6.691     0.001
   FeOH+                 1.904e-008  1.764e-008    -7.720    -7.754    -0.033
   FeCl+                 3.702e-010  3.430e-010    -9.432    -9.465    -0.033
   FeSO4                 9.694e-011  9.706e-011   -10.013   -10.013     0.001
   Fe(OH)2               3.076e-012  3.080e-012   -11.512   -11.512     0.001
   Fe(OH)3-              2.534e-015  2.347e-015   -14.596   -14.629    -0.033
   FeHSO4+               3.357e-017  3.110e-017   -16.474   -16.507    -0.033
Fe(3)           3.931e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.125e-014  1.042e-014   -13.949   -13.982    -0.033
   Fe(OH)4-              5.562e-016  5.152e-016   -15.255   -15.288    -0.033
   FeOH+2                2.083e-018  1.534e-018   -17.681   -17.814    -0.133
   Fe+3                  2.305e-023  1.158e-023   -22.637   -22.936    -0.299
   FeCl+2                4.340e-026  3.196e-026   -25.363   -25.495    -0.133
   FeSO4+                2.752e-026  2.549e-026   -25.560   -25.594    -0.033
   FeCl2+                1.408e-029  1.305e-029   -28.851   -28.885    -0.033
   Fe(SO4)2-             1.209e-031  1.120e-031   -30.918   -30.951    -0.033
   FeHSO4+2              4.518e-033  3.327e-033   -32.345   -32.478    -0.133
   Fe2(OH)2+4            2.152e-034  6.334e-035   -33.667   -34.198    -0.531
   FeCl3                 1.191e-034  1.192e-034   -33.924   -33.924     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.030   -45.860    -0.830
H(0)            1.688e-009
   H2                    8.442e-010  8.452e-010    -9.074    -9.073     0.001
K               1.893e-005
   K+                    1.893e-005  1.752e-005    -4.723    -4.757    -0.034
   KSO4-                 2.667e-011  2.471e-011   -10.574   -10.607    -0.033
Mg              8.192e-005
   Mg+2                  7.931e-005  5.907e-005    -4.101    -4.229    -0.128
   MgHCO3+               2.419e-006  2.241e-006    -5.616    -5.649    -0.033
   MgCO3                 1.757e-007  1.759e-007    -6.755    -6.755     0.001
   MgOH+                 4.749e-009  4.400e-009    -8.323    -8.357    -0.033
   MgSO4                 2.777e-009  2.780e-009    -8.556    -8.556     0.001
Mn(2)           2.505e-005
   Mn+2                  1.773e-005  1.306e-005    -4.751    -4.884    -0.133
   MnHCO3+               4.073e-006  3.774e-006    -5.390    -5.423    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.432e-009  6.885e-009    -8.129    -8.162    -0.033
   MnCl+                 5.247e-009  4.860e-009    -8.280    -8.313    -0.033
   MnSO4                 4.655e-010  4.661e-010    -9.332    -9.332     0.001
   MnCl2                 1.937e-013  1.939e-013   -12.713   -12.712     0.001
   MnCl3-                5.267e-018  4.880e-018   -17.278   -17.312    -0.033
   Mn(OH)3-              1.928e-018  1.786e-018   -17.715   -17.748    -0.033
Mn(3)           3.581e-035
   Mn+3                  3.581e-035  1.800e-035   -34.446   -34.745    -0.299
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.097   -82.230    -0.133
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.931   -95.965    -0.033
Na              2.176e-004
   Na+                   2.172e-004  2.014e-004    -3.663    -3.696    -0.033
   NaHCO3                3.668e-007  3.672e-007    -6.436    -6.435     0.001
   NaCO3-                1.263e-008  1.170e-008    -7.899    -7.932    -0.033
   NaSO4-                2.187e-010  2.026e-010    -9.660    -9.693    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.235   -74.234     0.001
S(-2)           2.081e-004
   HS-                   1.082e-004  1.002e-004    -3.966    -3.999    -0.033
   H2S                   4.266e-005  4.271e-005    -4.370    -4.369     0.001
   Fe(HS)2               2.431e-005  2.434e-005    -4.614    -4.614     0.001
   S5-2                  6.788e-007  5.225e-007    -6.168    -6.282    -0.114
   S4-2                  4.000e-007  3.049e-007    -6.398    -6.516    -0.118
   S6-2                  3.481e-007  2.705e-007    -6.458    -6.568    -0.110
   AsS(OH)(HS)-          3.167e-007  2.934e-007    -6.499    -6.533    -0.033
   Fe(HS)3-              2.868e-007  2.657e-007    -6.542    -6.576    -0.033
   S-2                   3.372e-010  2.484e-010    -9.472    -9.605    -0.133
   S3-2                  1.425e-010  1.074e-010    -9.846    -9.969    -0.123



   S2-2                  8.156e-012  6.097e-012   -11.089   -11.215    -0.126
   As3S4(HS)2-           1.027e-016  9.515e-017   -15.988   -16.022    -0.033
S(6)            3.187e-007
   SO4-2                 2.711e-007  2.007e-007    -6.567    -6.697    -0.131
   CaSO4                 4.248e-008  4.253e-008    -7.372    -7.371     0.001
   MgSO4                 2.777e-009  2.780e-009    -8.556    -8.556     0.001
   BaSO4                 1.511e-009  1.512e-009    -8.821    -8.820     0.001
   MnSO4                 4.655e-010  4.661e-010    -9.332    -9.332     0.001
   NaSO4-                2.187e-010  2.026e-010    -9.660    -9.693    -0.033
   FeSO4                 9.694e-011  9.706e-011   -10.013   -10.013     0.001
   KSO4-                 2.667e-011  2.471e-011   -10.574   -10.607    -0.033
   HSO4-                 1.027e-012  9.513e-013   -11.988   -12.022    -0.033
   CaHSO4+               1.311e-014  1.214e-014   -13.882   -13.916    -0.033
   FeHSO4+               3.357e-017  3.110e-017   -16.474   -16.507    -0.033
   FeSO4+                2.752e-026  2.549e-026   -25.560   -25.594    -0.033
   Fe(SO4)2-             1.209e-031  1.120e-031   -30.918   -30.951    -0.033
   FeHSO4+2              4.518e-033  3.327e-033   -32.345   -32.478    -0.133

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.31   -9.67   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.94    0.66    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.60  -45.37    8.23  As2O5
As2S3(am)        -7.55  -52.45  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2       -8.08  -58.19  -50.11  Ba3(AsO4)2
Barite           -1.55  -11.52   -9.97  BaSO4
Birnessite      -27.94   15.66   43.60  MnO2
Bixbyite        -25.01  -25.62   -0.61  Mn2O3
Brucite          -6.44   10.40   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.74  -52.64  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.11   -2.75   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -1.98   -3.45   -1.47  CO2
Dolomite         -1.12  -18.21  -17.09  CaMg(CO3)2
Dolomite(d)      -1.67  -18.21  -16.54  CaMg(CO3)2
Epsomite         -8.79  -10.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.66   -2.25   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.85  -38.19  -45.03  Fe3S4
Gypsum           -5.09   -9.67   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.37   -4.37   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -25.89   35.14   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.72  -37.68  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.78  -28.54   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.74  -43.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.88  -43.09   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.75  -42.03   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.25  -45.64   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.40   -2.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.71   -9.73   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.64   12.70   25.34  MnOOH
Melanterite     -10.05  -12.26   -2.21  FeSO4:7H2O



Mirabilite      -12.98  -14.09   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.87  -89.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.67  -58.38  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.67  -12.96    2.71  MnCl2:4H2O
MnS(Green)       -5.37   -1.57    3.80  MnS
MnSO4           -14.25  -11.58    2.67  MnSO4
Nahcolite        -5.64   -6.19   -0.55  NaHCO3
Natron          -11.59  -12.90   -1.31  Na2CO3:10H2O
Nesquehonite     -4.11   -9.73   -5.62  MgCO3:3H2O
Nsutite         -26.90   15.66   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -6.15  -52.45  -46.30  As2S3
Portlandite     -11.15   11.65   22.80  Ca(OH)2
Pyrite           10.84   -7.64  -18.48  FeS2
Pyrochroite      -5.46    9.74   15.20  Mn(OH)2
Pyrolusite      -25.72   15.66   41.38  MnO2
Realgar          -3.59  -23.53  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.18  -11.07  -10.89  FeCO3
Siderite(d)(3)   -0.62  -11.07  -10.45  FeCO3
Sulfur           -3.28  -18.31  -15.03  S
Thenardite      -13.91  -14.09   -0.18  Na2SO4
Thermonatrite   -13.02  -12.90    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.77  -10.33   -8.56  BaCO3

Reaction step 22.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.97   15.63   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.861e-002 -1.389e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.686e-005
Manganite          -12.68   12.66   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.320e-004  4.320e-004
Siderite(d)(3)      -0.58  -11.03  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.78  -10.34   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.202e-004  Surface charge, eq



Hfo_s         
 5.282e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.497e-006       0.473  2.497e-006      -5.603
Hfo_sOHCa+2      2.471e-006       0.468  2.471e-006      -5.607
Hfo_sOFe+        1.603e-007       0.030  1.603e-007      -6.795
Hfo_sOHBa+2      1.043e-007       0.020  1.043e-007      -6.982
Hfo_sOH2+        2.447e-008       0.005  2.447e-008      -7.611
Hfo_sOH          2.417e-008       0.005  2.417e-008      -7.617
Hfo_sO-          5.470e-010       0.000  5.470e-010      -9.262

Hfo           
 1.202e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.545e-005       0.452  9.545e-005      -4.020
Hfo_wOH          9.429e-005       0.446  9.429e-005      -4.026
Hfo_wOMn+        7.737e-006       0.037  7.737e-006      -5.111
Hfo_wOFe+        5.837e-006       0.028  5.837e-006      -5.234
Hfo_wOCa+        2.810e-006       0.013  2.810e-006      -5.551
Hfo_wOMg+        2.690e-006       0.013  2.690e-006      -5.570
Hfo_wO-          2.134e-006       0.010  2.134e-006      -5.671
Hfo_wOFeOH       3.026e-007       0.001  3.026e-007      -6.519
Hfo_wH2AsO3      1.335e-008       0.000  1.335e-008      -7.875
Hfo_wOBa+        1.714e-009       0.000  1.714e-009      -8.766
Hfo_wOHSO4-2     1.103e-010       0.000  1.103e-010      -9.957
Hfo_wSO4-        5.599e-011       0.000  5.599e-011     -10.252
Hfo_wOHAsO4-3    4.137e-016       0.000  4.138e-016     -15.383
Hfo_wHAsO4-      9.493e-018       0.000  9.493e-018     -17.023
Hfo_wH2AsO4      3.110e-019       0.000  3.110e-019     -18.507

Mno           
-8.089e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.308e-028       0.000  5.308e-028     -27.275
Mno_O3-2         4.168e-029       0.000  4.168e-029     -28.380
Mno_O3Ca         3.294e-029       0.000  3.294e-029     -28.482
Mno_O3Ba         9.453e-030       0.000  9.454e-030     -29.024
Mno_O3HMn+       3.785e-030       0.000  3.785e-030     -29.422
Mno_O3Na-        8.888e-031       0.000  8.888e-031     -30.051
Mno_O3H-         7.450e-031       0.000  7.450e-031     -30.128
Mno_O3Mg         6.742e-031       0.000  6.742e-031     -30.171
Mno_O3HCa+       2.049e-031       0.000  2.049e-031     -30.688
Mno_O3HBa+       1.052e-031       0.000  1.052e-031     -30.978
Mno_O3HMg+       2.840e-033       0.000  2.840e-033     -32.547
Mno_O3HNa        1.482e-033       0.000  1.482e-033     -32.829
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.592e-041       0.000  3.592e-041     -40.445
Mno_O3H3Cl       9.030e-044       0.000  9.030e-044     -43.044

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.176e-007  3.176e-007
Ba               2.094e-005  2.094e-005
C                5.945e-003  5.945e-003
Ca               1.538e-003  1.538e-003



Cl               9.873e-005  9.873e-005
Fe               3.152e-005  3.152e-005
K                1.893e-005  1.893e-005
Mg               8.217e-005  8.217e-005
Mn               2.596e-005  2.596e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.285      Charge balance
                                       pe  =  -4.321      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.276e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.856e-003
                       Total CO2 (mol/kg)  =  4.073e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.208e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.38
                               Iterations  =  33
                                  Total H  = 1.110218e+002
                                  Total O  = 5.551703e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.083e-007  1.928e-007    -6.681    -6.715    -0.034
   H+                    5.569e-008  5.192e-008    -7.254    -7.285    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.176e-007
   AsS(OH)(HS)-          3.170e-007  2.934e-007    -6.499    -6.533    -0.034
   H3AsO3                5.499e-010  5.506e-010    -9.260    -9.259     0.001
   H2AsO3-               8.114e-012  7.508e-012   -11.091   -11.124    -0.034
   As3S4(HS)2-           1.166e-016  1.079e-016   -15.933   -15.967    -0.034
   H4AsO3+               1.530e-017  1.416e-017   -16.815   -16.849    -0.034
   HAsO3-2               3.935e-019  2.886e-019   -18.405   -18.540    -0.135
   AsO3-3                2.229e-027  1.109e-027   -26.652   -26.955    -0.303
As(5)           5.821e-018
   HAsO4-2               3.650e-018  2.677e-018   -17.438   -17.572    -0.135
   H2AsO4-               2.170e-018  2.009e-018   -17.663   -17.697    -0.034
   AsO4-3                2.320e-022  1.154e-022   -21.635   -21.938    -0.303
   H3AsO4                2.078e-023  2.081e-023   -22.682   -22.682     0.001
Ba              2.094e-005
   Ba+2                  2.040e-005  1.496e-005    -4.690    -4.825    -0.135
   BaHCO3+               5.186e-007  4.799e-007    -6.285    -6.319    -0.034
   BaCO3                 2.334e-008  2.337e-008    -7.632    -7.631     0.001
   BaSO4                 1.421e-009  1.423e-009    -8.847    -8.847     0.001
   BaOH+                 1.055e-011  9.761e-012   -10.977   -11.011    -0.034
C(-4)           1.872e-003
   CH4                   1.872e-003  1.874e-003    -2.728    -2.727     0.001
C(4)            4.073e-003
   HCO3-                 3.610e-003  3.348e-003    -2.442    -2.475    -0.033
   CO2                   3.903e-004  3.908e-004    -3.409    -3.408     0.001
   CaHCO3+               5.054e-005  4.677e-005    -4.296    -4.330    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.343e-006  4.019e-006    -5.362    -5.396    -0.034
   CO3-2                 4.089e-006  3.024e-006    -5.388    -5.519    -0.131
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.496e-006  2.310e-006    -5.603    -5.636    -0.034
   FeHCO3+               1.110e-006  1.027e-006    -5.955    -5.988    -0.034
   BaHCO3+               5.186e-007  4.799e-007    -6.285    -6.319    -0.034
   NaHCO3                3.782e-007  3.787e-007    -6.422    -6.422     0.001
   FeCO3                 2.224e-007  2.226e-007    -6.653    -6.652     0.001
   MgCO3                 1.700e-007  1.702e-007    -6.770    -6.769     0.001



   BaCO3                 2.334e-008  2.337e-008    -7.632    -7.631     0.001
   NaCO3-                1.224e-008  1.133e-008    -7.912    -7.946    -0.034
Ca              1.538e-003
   Ca+2                  1.482e-003  1.095e-003    -2.829    -2.960    -0.131
   CaHCO3+               5.054e-005  4.677e-005    -4.296    -4.330    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.143e-008  4.149e-008    -7.383    -7.382     0.001
   CaOH+                 3.784e-009  3.501e-009    -8.422    -8.456    -0.034
   CaHSO4+               1.363e-014  1.262e-014   -13.865   -13.899    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.128e-005    -4.006    -4.040    -0.034
   MnCl+                 5.413e-009  5.009e-009    -8.267    -8.300    -0.034
   FeCl+                 4.179e-010  3.867e-010    -9.379    -9.413    -0.034
   MnCl2                 1.994e-013  1.996e-013   -12.700   -12.700     0.001
   MnCl3-                5.422e-018  5.018e-018   -17.266   -17.299    -0.034
   FeCl+2                5.262e-026  3.858e-026   -25.279   -25.414    -0.135
   FeCl2+                1.700e-029  1.573e-029   -28.770   -28.803    -0.034
   FeCl3                 1.434e-034  1.436e-034   -33.843   -33.843     0.001
Fe(2)           3.152e-005
   Fe(HS)2               2.568e-005  2.572e-005    -4.590    -4.590     0.001
   Fe+2                  4.186e-006  3.069e-006    -5.378    -5.513    -0.135
   FeHCO3+               1.110e-006  1.027e-006    -5.955    -5.988    -0.034
   Fe(HS)3-              2.934e-007  2.715e-007    -6.533    -6.566    -0.034
   FeCO3                 2.224e-007  2.226e-007    -6.653    -6.652     0.001
   FeOH+                 2.020e-008  1.869e-008    -7.695    -7.728    -0.034
   FeCl+                 4.179e-010  3.867e-010    -9.379    -9.413    -0.034
   FeSO4                 1.035e-010  1.036e-010    -9.985    -9.985     0.001
   Fe(OH)2               3.060e-012  3.064e-012   -11.514   -11.514     0.001
   Fe(OH)3-              2.369e-015  2.192e-015   -14.625   -14.659    -0.034
   FeHSO4+               3.820e-017  3.535e-017   -16.418   -16.452    -0.034
Fe(3)           4.002e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.199e-014  1.110e-014   -13.921   -13.955    -0.034
   Fe(OH)4-              5.227e-016  4.837e-016   -15.282   -15.315    -0.034
   FeOH+2                2.374e-018  1.740e-018   -17.625   -17.759    -0.135
   Fe+3                  2.813e-023  1.400e-023   -22.551   -22.854    -0.303
   FeCl+2                5.262e-026  3.858e-026   -25.279   -25.414    -0.135
   FeSO4+                3.148e-026  2.913e-026   -25.502   -25.536    -0.034
   FeCl2+                1.700e-029  1.573e-029   -28.770   -28.803    -0.034
   Fe(SO4)2-             1.307e-031  1.210e-031   -30.884   -30.917    -0.034
   FeHSO4+2              5.522e-033  4.050e-033   -32.258   -32.393    -0.135
   Fe2(OH)2+4            2.820e-034  8.153e-035   -33.550   -34.089    -0.539
   FeCl3                 1.434e-034  1.436e-034   -33.843   -33.843     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.881   -45.723    -0.842
H(0)            1.672e-009
   H2                    8.358e-010  8.368e-010    -9.078    -9.077     0.001
K               1.893e-005
   K+                    1.893e-005  1.750e-005    -4.723    -4.757    -0.034
   KSO4-                 2.522e-011  2.334e-011   -10.598   -10.632    -0.034
Mg              8.217e-005
   Mg+2                  7.950e-005  5.897e-005    -4.100    -4.229    -0.130
   MgHCO3+               2.496e-006  2.310e-006    -5.603    -5.636    -0.034
   MgCO3                 1.700e-007  1.702e-007    -6.770    -6.769     0.001
   MgOH+                 4.456e-009  4.123e-009    -8.351    -8.385    -0.034
   MgSO4                 2.621e-009  2.624e-009    -8.582    -8.581     0.001
Mn(2)           2.596e-005
   Mn+2                  1.837e-005  1.347e-005    -4.736    -4.871    -0.135
   MnHCO3+               4.343e-006  4.019e-006    -5.362    -5.396    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.207e-009  6.669e-009    -8.142    -8.176    -0.034
   MnCl+                 5.413e-009  5.009e-009    -8.267    -8.300    -0.034
   MnSO4                 4.541e-010  4.547e-010    -9.343    -9.342     0.001
   MnCl2                 1.994e-013  1.996e-013   -12.700   -12.700     0.001
   MnCl3-                5.422e-018  5.018e-018   -17.266   -17.299    -0.034
   Mn(OH)3-              1.648e-018  1.525e-018   -17.783   -17.817    -0.034
Mn(3)           3.995e-035
   Mn+3                  3.995e-035  1.988e-035   -34.398   -34.702    -0.303



Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.183   -82.317    -0.135
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.989   -96.022    -0.034
Na              2.176e-004
   Na+                   2.172e-004  2.012e-004    -3.663    -3.696    -0.033
   NaHCO3                3.782e-007  3.787e-007    -6.422    -6.422     0.001
   NaCO3-                1.224e-008  1.133e-008    -7.912    -7.946    -0.034
   NaSO4-                2.068e-010  1.914e-010    -9.684    -9.718    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.226   -74.225     0.001
S(-2)           2.081e-004
   HS-                   1.048e-004  9.696e-005    -3.980    -4.013    -0.034
   H2S                   4.396e-005  4.401e-005    -4.357    -4.356     0.001
   Fe(HS)2               2.568e-005  2.572e-005    -4.590    -4.590     0.001
   S5-2                  6.185e-007  4.745e-007    -6.209    -6.324    -0.115
   S4-2                  3.645e-007  2.769e-007    -6.438    -6.558    -0.119
   S6-2                  3.171e-007  2.456e-007    -6.499    -6.610    -0.111
   AsS(OH)(HS)-          3.170e-007  2.934e-007    -6.499    -6.533    -0.034
   Fe(HS)3-              2.934e-007  2.715e-007    -6.533    -6.566    -0.034
   S-2                   3.076e-010  2.256e-010    -9.512    -9.647    -0.135
   S3-2                  1.299e-010  9.756e-011    -9.886   -10.011    -0.124
   S2-2                  7.437e-012  5.537e-012   -11.129   -11.257    -0.128
   As3S4(HS)2-           1.166e-016  1.079e-016   -15.933   -15.967    -0.034
S(6)            3.037e-007
   SO4-2                 2.575e-007  1.898e-007    -6.589    -6.722    -0.132
   CaSO4                 4.143e-008  4.149e-008    -7.383    -7.382     0.001
   MgSO4                 2.621e-009  2.624e-009    -8.582    -8.581     0.001
   BaSO4                 1.421e-009  1.423e-009    -8.847    -8.847     0.001
   MnSO4                 4.541e-010  4.547e-010    -9.343    -9.342     0.001
   NaSO4-                2.068e-010  1.914e-010    -9.684    -9.718    -0.034
   FeSO4                 1.035e-010  1.036e-010    -9.985    -9.985     0.001
   KSO4-                 2.522e-011  2.334e-011   -10.598   -10.632    -0.034
   HSO4-                 1.035e-012  9.580e-013   -11.985   -12.019    -0.034
   CaHSO4+               1.363e-014  1.262e-014   -13.865   -13.899    -0.034
   FeHSO4+               3.820e-017  3.535e-017   -16.418   -16.452    -0.034
   FeSO4+                3.148e-026  2.913e-026   -25.502   -25.536    -0.034
   Fe(SO4)2-             1.307e-031  1.210e-031   -30.884   -30.917    -0.034
   FeHSO4+2              5.522e-033  4.050e-033   -32.258   -32.393    -0.135

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.32   -9.68   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -9.01    0.59    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.59  -45.36    8.23  As2O5
As2S3(am)        -7.51  -52.41  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2       -8.24  -58.35  -50.11  Ba3(AsO4)2
Barite           -1.58  -11.55   -9.97  BaSO4
Birnessite      -27.97   15.63   43.60  MnO2
Bixbyite        -25.08  -25.70   -0.61  Mn2O3
Brucite          -6.50   10.34   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.85  -52.76  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.13   -2.73   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -1.94   -3.41   -1.47  CO2
Dolomite         -1.14  -18.23  -17.09  CaMg(CO3)2
Dolomite(d)      -1.69  -18.23  -16.54  CaMg(CO3)2
Epsomite         -8.81  -10.95   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8



FeS(ppt)          1.67   -2.24   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.90  -38.14  -45.03  Fe3S4
Gypsum           -5.10   -9.68   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.36   -4.36   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.01   35.02   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.76  -37.73  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.89  -28.66   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.70  -43.53   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.84  -43.05   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.19  -45.58   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.41   -2.24   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.72   -9.75   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.68   12.66   25.34  MnOOH
Melanterite     -10.03  -12.24   -2.21  FeSO4:7H2O
Mirabilite      -13.00  -14.12   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.78  -58.49  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.66  -12.95    2.71  MnCl2:4H2O
MnS(Green)       -5.40   -1.60    3.80  MnS
MnSO4           -14.26  -11.59    2.67  MnSO4
Nahcolite        -5.62   -6.17   -0.55  NaHCO3
Natron          -11.60  -12.91   -1.31  Na2CO3:10H2O
Nesquehonite     -4.13   -9.75   -5.62  MgCO3:3H2O
Nsutite         -26.94   15.63   42.56  MnO2
O2(g)           -71.33  -74.23   -2.89  O2
Orpiment         -6.11  -52.41  -46.30  As2S3
Portlandite     -11.19   11.61   22.80  Ca(OH)2
Pyrite           10.87   -7.61  -18.48  FeS2
Pyrochroite      -5.50    9.70   15.20  Mn(OH)2
Pyrolusite      -25.75   15.63   41.38  MnO2
Realgar          -3.58  -23.52  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.14  -11.03  -10.89  FeCO3
Siderite(d)(3)   -0.58  -11.03  -10.45  FeCO3
Sulfur           -3.26  -18.29  -15.03  S
Thenardite      -13.94  -14.11   -0.18  Na2SO4
Thermonatrite   -13.04  -12.91    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.78  -10.34   -8.56  BaCO3

Reaction step 23.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.600e-003 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.01   15.59   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.856e-002 -1.443e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.906e-005
Manganite          -12.71   12.63   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.316e-004  4.316e-004
Siderite(d)(3)      -0.55  -11.00  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.80  -10.36   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.231e-004  Surface charge, eq

Hfo_s         
 5.280e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.540e-006       0.481  2.540e-006      -5.595
Hfo_sOMn+        2.418e-006       0.458  2.418e-006      -5.617
Hfo_sOFe+        1.690e-007       0.032  1.690e-007      -6.772
Hfo_sOHBa+2      1.035e-007       0.020  1.035e-007      -6.985
Hfo_sOH2+        2.592e-008       0.005  2.592e-008      -7.586
Hfo_sOH          2.412e-008       0.005  2.412e-008      -7.618
Hfo_sO-          5.142e-010       0.000  5.142e-010      -9.289

Hfo           
 1.231e-004  Surface charge, eq

Hfo_w         
 2.112e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.868e-005       0.467  9.868e-005      -4.006
Hfo_wOH          9.183e-005       0.435  9.183e-005      -4.037
Hfo_wOMn+        7.312e-006       0.035  7.312e-006      -5.136
Hfo_wOFe+        6.006e-006       0.028  6.006e-006      -5.221
Hfo_wOCa+        2.656e-006       0.013  2.656e-006      -5.576
Hfo_wOMg+        2.463e-006       0.012  2.463e-006      -5.608
Hfo_wO-          1.958e-006       0.009  1.958e-006      -5.708
Hfo_wOFeOH       2.933e-007       0.001  2.933e-007      -6.533
Hfo_wH2AsO3      1.307e-008       0.000  1.307e-008      -7.884
Hfo_wOBa+        1.565e-009       0.000  1.565e-009      -8.806
Hfo_wOHSO4-2     1.018e-010       0.000  1.018e-010      -9.992
Hfo_wSO4-        5.483e-011       0.000  5.483e-011     -10.261
Hfo_wOHAsO4-3    3.419e-016       0.000  3.419e-016     -15.466
Hfo_wHAsO4-      8.840e-018       0.000  8.840e-018     -17.054
Hfo_wH2AsO4      3.074e-019       0.000  3.074e-019     -18.512

Mno           
-1.974e-025  Surface charge, eq

Mno_          



 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.340e-024       0.000  1.340e-024     -23.873
Mno_O3-2         1.021e-025       0.000  1.021e-025     -24.991
Mno_O3Ca         8.312e-026       0.000  8.312e-026     -25.080
Mno_O3Ba         2.305e-026       0.000  2.305e-026     -25.637
Mno_O3HMn+       1.014e-026       0.000  1.014e-026     -25.994
Mno_O3Na-        2.175e-027       0.000  2.175e-027     -26.663
Mno_O3H-         1.938e-027       0.000  1.938e-027     -26.713
Mno_O3Mg         1.649e-027       0.000  1.649e-027     -26.783
Mno_O3HCa+       5.489e-028       0.000  5.489e-028     -27.260
Mno_O3HBa+       2.723e-028       0.000  2.723e-028     -27.565
Mno_O3HMg+       7.373e-030       0.000  7.373e-030     -29.132
Mno_O3HNa        3.851e-030       0.000  3.851e-030     -29.414
Mno_O3H2         2.761e-032       0.000  2.761e-032     -31.559
Mno_O3H3+        1.053e-037       0.000  1.053e-037     -36.978
Mno_O3H3Cl       2.643e-040       0.000  2.644e-040     -39.578

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.179e-007  3.179e-007
Ba               2.094e-005  2.094e-005
C                6.199e-003  6.199e-003
Ca               1.592e-003  1.592e-003
Cl               9.873e-005  9.873e-005
Fe               3.355e-005  3.355e-005
K                1.893e-005  1.893e-005
Mg               8.240e-005  8.240e-005
Mn               2.686e-005  2.686e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.259      Charge balance
                                       pe  =  -4.293      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.436e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.973e-003
                       Total CO2 (mol/kg)  =  4.228e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.237e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.29
                               Iterations  =  52
                                  Total H  = 1.110222e+002
                                  Total O  = 5.551739e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.965e-007  1.816e-007    -6.707    -6.741    -0.034
   H+                    5.917e-008  5.511e-008    -7.228    -7.259    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.179e-007
   AsS(OH)(HS)-          3.173e-007  2.933e-007    -6.499    -6.533    -0.034
   H3AsO3                5.529e-010  5.536e-010    -9.257    -9.257     0.001
   H2AsO3-               7.693e-012  7.111e-012   -11.114   -11.148    -0.034
   As3S4(HS)2-           1.315e-016  1.215e-016   -15.881   -15.915    -0.034
   H4AsO3+               1.635e-017  1.512e-017   -16.786   -16.821    -0.034
   HAsO3-2               3.526e-019  2.574e-019   -18.453   -18.589    -0.137



   AsO3-3                1.891e-027  9.320e-028   -26.723   -27.031    -0.307
As(5)           5.379e-018
   HAsO4-2               3.302e-018  2.411e-018   -17.481   -17.618    -0.137
   H2AsO4-               2.077e-018  1.920e-018   -17.682   -17.717    -0.034
   AsO4-3                1.987e-022  9.793e-023   -21.702   -22.009    -0.307
   H3AsO4                2.109e-023  2.112e-023   -22.676   -22.675     0.001
Ba              2.094e-005
   Ba+2                  2.038e-005  1.488e-005    -4.691    -4.827    -0.137
   BaHCO3+               5.325e-007  4.922e-007    -6.274    -6.308    -0.034
   BaCO3                 2.255e-008  2.257e-008    -7.647    -7.646     0.001
   BaSO4                 1.339e-009  1.341e-009    -8.873    -8.873     0.001
   BaOH+                 9.899e-012  9.150e-012   -11.004   -11.039    -0.034
C(-4)           1.971e-003
   CH4                   1.971e-003  1.974e-003    -2.705    -2.705     0.001
C(4)            4.228e-003
   HCO3-                 3.724e-003  3.450e-003    -2.429    -2.462    -0.033
   CO2                   4.270e-004  4.276e-004    -3.370    -3.369     0.001
   CaHCO3+               5.371e-005  4.965e-005    -4.270    -4.304    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.616e-006  4.267e-006    -5.336    -5.370    -0.034
   CO3-2                 3.986e-006  2.936e-006    -5.399    -5.532    -0.133
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.570e-006  2.376e-006    -5.590    -5.624    -0.034
   FeHCO3+               1.285e-006  1.188e-006    -5.891    -5.925    -0.034
   BaHCO3+               5.325e-007  4.922e-007    -6.274    -6.308    -0.034
   NaHCO3                3.894e-007  3.898e-007    -6.410    -6.409     0.001
   FeCO3                 2.421e-007  2.424e-007    -6.616    -6.615     0.001
   MgCO3                 1.647e-007  1.649e-007    -6.783    -6.783     0.001
   BaCO3                 2.255e-008  2.257e-008    -7.647    -7.646     0.001
   NaCO3-                1.188e-008  1.098e-008    -7.925    -7.959    -0.034
Ca              1.592e-003
   Ca+2                  1.533e-003  1.128e-003    -2.814    -2.948    -0.133
   CaHCO3+               5.371e-005  4.965e-005    -4.270    -4.304    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.042e-008  4.047e-008    -7.393    -7.393     0.001
   CaOH+                 3.675e-009  3.397e-009    -8.435    -8.469    -0.034
   CaHSO4+               1.413e-014  1.307e-014   -13.850   -13.884    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.118e-005    -4.006    -4.040    -0.035
   MnCl+                 5.576e-009  5.154e-009    -8.254    -8.288    -0.034
   FeCl+                 4.687e-010  4.333e-010    -9.329    -9.363    -0.034
   MnCl2                 2.049e-013  2.051e-013   -12.688   -12.688     0.001
   MnCl3-                5.573e-018  5.151e-018   -17.254   -17.288    -0.034
   FeCl+2                6.314e-026  4.610e-026   -25.200   -25.336    -0.137
   FeCl2+                2.031e-029  1.878e-029   -28.692   -28.726    -0.034
   FeCl3                 1.710e-034  1.712e-034   -33.767   -33.766     0.001
Fe(2)           3.355e-005
   Fe(HS)2               2.698e-005  2.702e-005    -4.569    -4.568     0.001
   Fe+2                  4.714e-006  3.442e-006    -5.327    -5.463    -0.137
   FeHCO3+               1.285e-006  1.188e-006    -5.891    -5.925    -0.034
   Fe(HS)3-              2.987e-007  2.761e-007    -6.525    -6.559    -0.034
   FeCO3                 2.421e-007  2.424e-007    -6.616    -6.615     0.001
   FeOH+                 2.136e-008  1.975e-008    -7.670    -7.704    -0.034
   FeCl+                 4.687e-010  4.333e-010    -9.329    -9.363    -0.034
   FeSO4                 1.099e-010  1.100e-010    -9.959    -9.958     0.001
   Fe(OH)2               3.046e-012  3.050e-012   -11.516   -11.516     0.001
   Fe(OH)3-              2.224e-015  2.056e-015   -14.653   -14.687    -0.034
   FeHSO4+               4.312e-017  3.986e-017   -16.365   -16.399    -0.034
Fe(3)           4.075e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.275e-014  1.178e-014   -13.895   -13.929    -0.034
   Fe(OH)4-              4.929e-016  4.557e-016   -15.307   -15.341    -0.034
   FeOH+2                2.686e-018  1.961e-018   -17.571   -17.707    -0.137
   Fe+3                  3.397e-023  1.674e-023   -22.469   -22.776    -0.307
   FeCl+2                6.314e-026  4.610e-026   -25.200   -25.336    -0.137
   FeSO4+                3.570e-026  3.300e-026   -25.447   -25.481    -0.034
   FeCl2+                2.031e-029  1.878e-029   -28.692   -28.726    -0.034



   Fe(SO4)2-             1.404e-031  1.298e-031   -30.853   -30.887    -0.034
   FeHSO4+2              6.670e-033  4.870e-033   -32.176   -32.312    -0.137
   Fe2(OH)2+4            3.642e-034  1.035e-034   -33.439   -33.985    -0.546
   FeCl3                 1.710e-034  1.712e-034   -33.767   -33.766     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.740   -45.594    -0.854
H(0)            1.656e-009
   H2                    8.278e-010  8.289e-010    -9.082    -9.082     0.001
K               1.893e-005
   K+                    1.893e-005  1.748e-005    -4.723    -4.757    -0.035
   KSO4-                 2.388e-011  2.208e-011   -10.622   -10.656    -0.034
Mg              8.240e-005
   Mg+2                  7.966e-005  5.885e-005    -4.099    -4.230    -0.131
   MgHCO3+               2.570e-006  2.376e-006    -5.590    -5.624    -0.034
   MgCO3                 1.647e-007  1.649e-007    -6.783    -6.783     0.001
   MgOH+                 4.194e-009  3.877e-009    -8.377    -8.412    -0.034
   MgSO4                 2.477e-009  2.480e-009    -8.606    -8.606     0.001
Mn(2)           2.686e-005
   Mn+2                  1.900e-005  1.388e-005    -4.721    -4.858    -0.137
   MnHCO3+               4.616e-006  4.267e-006    -5.336    -5.370    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.000e-009  6.471e-009    -8.155    -8.189    -0.034
   MnCl+                 5.576e-009  5.154e-009    -8.254    -8.288    -0.034
   MnSO4                 4.430e-010  4.436e-010    -9.354    -9.353     0.001
   MnCl2                 2.049e-013  2.051e-013   -12.688   -12.688     0.001
   MnCl3-                5.573e-018  5.151e-018   -17.254   -17.288    -0.034
   Mn(OH)3-              1.421e-018  1.313e-018   -17.848   -17.882    -0.034
Mn(3)           4.432e-035
   Mn+3                  4.432e-035  2.184e-035   -34.353   -34.661    -0.307
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.263   -82.400    -0.137
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.043   -96.077    -0.034
Na              2.176e-004
   Na+                   2.172e-004  2.009e-004    -3.663    -3.697    -0.034
   NaHCO3                3.894e-007  3.898e-007    -6.410    -6.409     0.001
   NaCO3-                1.188e-008  1.098e-008    -7.925    -7.959    -0.034
   NaSO4-                1.958e-010  1.810e-010    -9.708    -9.742    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.218   -74.217     0.001
S(-2)           2.081e-004
   HS-                   1.015e-004  9.384e-005    -3.993    -4.028    -0.034
   H2S                   4.516e-005  4.522e-005    -4.345    -4.345     0.001
   Fe(HS)2               2.698e-005  2.702e-005    -4.569    -4.568     0.001
   S5-2                  5.657e-007  4.327e-007    -6.247    -6.364    -0.116
   S4-2                  3.335e-007  2.524e-007    -6.477    -6.598    -0.121
   AsS(OH)(HS)-          3.173e-007  2.933e-007    -6.499    -6.533    -0.034
   Fe(HS)3-              2.987e-007  2.761e-007    -6.525    -6.559    -0.034
   S6-2                  2.900e-007  2.240e-007    -6.538    -6.650    -0.112
   S-2                   2.817e-010  2.057e-010    -9.550    -9.687    -0.137
   S3-2                  1.189e-010  8.895e-011    -9.925   -10.051    -0.126
   S2-2                  6.807e-012  5.048e-012   -11.167   -11.297    -0.130
   As3S4(HS)2-           1.315e-016  1.215e-016   -15.881   -15.915    -0.034
S(6)            2.899e-007
   SO4-2                 2.448e-007  1.798e-007    -6.611    -6.745    -0.134
   CaSO4                 4.042e-008  4.047e-008    -7.393    -7.393     0.001
   MgSO4                 2.477e-009  2.480e-009    -8.606    -8.606     0.001
   BaSO4                 1.339e-009  1.341e-009    -8.873    -8.873     0.001
   MnSO4                 4.430e-010  4.436e-010    -9.354    -9.353     0.001
   NaSO4-                1.958e-010  1.810e-010    -9.708    -9.742    -0.034
   FeSO4                 1.099e-010  1.100e-010    -9.959    -9.958     0.001
   KSO4-                 2.388e-011  2.208e-011   -10.622   -10.656    -0.034
   HSO4-                 1.042e-012  9.632e-013   -11.982   -12.016    -0.034
   CaHSO4+               1.413e-014  1.307e-014   -13.850   -13.884    -0.034
   FeHSO4+               4.312e-017  3.986e-017   -16.365   -16.399    -0.034
   FeSO4+                3.570e-026  3.300e-026   -25.447   -25.481    -0.034
   Fe(SO4)2-             1.404e-031  1.298e-031   -30.853   -30.887    -0.034
   FeHSO4+2              6.670e-033  4.870e-033   -32.176   -32.312    -0.137



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.33   -9.69   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -9.08    0.52    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.58  -45.35    8.23  As2O5
As2S3(am)        -7.47  -52.37  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2       -8.39  -58.50  -50.11  Ba3(AsO4)2
Barite           -1.60  -11.57   -9.97  BaSO4
Birnessite      -28.01   15.59   43.60  MnO2
Bixbyite        -25.16  -25.77   -0.61  Mn2O3
Brucite          -6.55   10.29   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.96  -52.86  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.16   -2.70   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -1.90   -3.37   -1.47  CO2
Dolomite         -1.15  -18.24  -17.09  CaMg(CO3)2
Dolomite(d)      -1.70  -18.24  -16.54  CaMg(CO3)2
Epsomite         -8.84  -10.98   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.35   -4.39   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.68   -2.23   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.94  -38.09  -45.03  Fe3S4
Gypsum           -5.11   -9.69   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.35   -4.34   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.12   34.91   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.80  -37.77  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.00  -28.76   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.66  -43.49   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.81  -43.02   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.68  -41.96   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.14  -45.53   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.42   -2.23   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.73   -9.76   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.71   12.63   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.03  -14.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.88  -58.59  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.65  -12.94    2.71  MnCl2:4H2O
MnS(Green)       -5.43   -1.63    3.80  MnS
MnSO4           -14.27  -11.60    2.67  MnSO4
Nahcolite        -5.61   -6.16   -0.55  NaHCO3
Natron          -11.62  -12.93   -1.31  Na2CO3:10H2O
Nesquehonite     -4.14   -9.76   -5.62  MgCO3:3H2O
Nsutite         -26.97   15.59   42.56  MnO2
O2(g)           -71.32  -74.22   -2.89  O2
Orpiment         -6.07  -52.37  -46.30  As2S3
Portlandite     -11.23   11.57   22.80  Ca(OH)2
Pyrite           10.89   -7.59  -18.48  FeS2
Pyrochroite      -5.54    9.66   15.20  Mn(OH)2
Pyrolusite      -25.79   15.59   41.38  MnO2
Realgar          -3.56  -23.51  -19.94  AsS



Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.11  -11.00  -10.89  FeCO3
Siderite(d)(3)   -0.55  -11.00  -10.45  FeCO3
Sulfur           -3.25  -18.27  -15.03  S
Thenardite      -13.96  -14.14   -0.18  Na2SO4
Thermonatrite   -13.05  -12.93    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.80  -10.36   -8.56  BaCO3

Reaction step 24.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.04   15.56   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.850e-002 -1.496e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -4.123e-005
Manganite          -12.75   12.59   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.311e-004  4.311e-004
Siderite(d)(3)      -0.51  -10.96  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.81  -10.37   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.258e-004  Surface charge, eq

Hfo_s         
 5.279e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.604e-006       0.493  2.605e-006      -5.584
Hfo_sOMn+        2.343e-006       0.444  2.343e-006      -5.630
Hfo_sOFe+        1.776e-007       0.034  1.776e-007      -6.751
Hfo_sOHBa+2      1.028e-007       0.019  1.028e-007      -6.988
Hfo_sOH2+        2.735e-008       0.005  2.735e-008      -7.563
Hfo_sOH          2.405e-008       0.005  2.405e-008      -7.619
Hfo_sO-          4.845e-010       0.000  4.845e-010      -9.315

Hfo           
 1.258e-004  Surface charge, eq

Hfo_w         
 2.112e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.017e-004       0.482  1.017e-004      -3.992
Hfo_wOH          8.947e-005       0.424  8.947e-005      -4.048
Hfo_wOMn+        6.922e-006       0.033  6.922e-006      -5.160
Hfo_wOFe+        6.165e-006       0.029  6.165e-006      -5.210
Hfo_wOCa+        2.514e-006       0.012  2.514e-006      -5.600
Hfo_wOMg+        2.263e-006       0.011  2.263e-006      -5.645
Hfo_wO-          1.802e-006       0.009  1.802e-006      -5.744
Hfo_wOFeOH       2.845e-007       0.001  2.845e-007      -6.546
Hfo_wH2AsO3      1.282e-008       0.000  1.282e-008      -7.892
Hfo_wOBa+        1.434e-009       0.000  1.434e-009      -8.843
Hfo_wOHSO4-2     9.407e-011       0.000  9.407e-011     -10.027
Hfo_wSO4-        5.362e-011       0.000  5.362e-011     -10.271
Hfo_wOHAsO4-3    2.856e-016       0.000  2.856e-016     -15.544
Hfo_wHAsO4-      8.271e-018       0.000  8.271e-018     -17.082
Hfo_wH2AsO4      3.044e-019       0.000  3.044e-019     -18.517

Mno           
-1.122e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.865e-025       0.000  7.865e-025     -24.104
Mno_O3-2         5.830e-026       0.000  5.830e-026     -25.234
Mno_O3Ca         4.880e-026       0.000  4.880e-026     -25.312
Mno_O3Ba         1.310e-026       0.000  1.310e-026     -25.883
Mno_O3HMn+       6.300e-027       0.000  6.301e-027     -26.201
Mno_O3Na-        1.241e-027       0.000  1.241e-027     -26.906
Mno_O3H-         1.171e-027       0.000  1.171e-027     -26.932
Mno_O3Mg         9.392e-028       0.000  9.392e-028     -27.027
Mno_O3HCa+       3.411e-028       0.000  3.411e-028     -27.467
Mno_O3HBa+       1.637e-028       0.000  1.637e-028     -27.786
Mno_O3HMg+       4.445e-030       0.000  4.445e-030     -29.352
Mno_O3HNa        2.324e-030       0.000  2.324e-030     -29.634
Mno_O3H2         1.765e-032       0.000  1.765e-032     -31.753
Mno_O3H3+        7.123e-038       0.000  7.123e-038     -37.147
Mno_O3H3Cl       1.787e-040       0.000  1.787e-040     -39.748

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.181e-007  3.181e-007
Ba               2.094e-005  2.094e-005
C                6.452e-003  6.452e-003
Ca               1.645e-003  1.645e-003
Cl               9.873e-005  9.873e-005
Fe               3.556e-005  3.556e-005
K                1.893e-005  1.893e-005
Mg               8.260e-005  8.260e-005
Mn               2.776e-005  2.776e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.234      Charge balance
                                       pe  =  -4.266      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.594e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.088e-003
                       Total CO2 (mol/kg)  =  4.381e-003



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.264e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.20
                               Iterations  =  30
                                  Total H  = 1.110226e+002
                                  Total O  = 5.551776e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.858e-007  1.716e-007    -6.731    -6.765    -0.035
   H+                    6.267e-008  5.832e-008    -7.203    -7.234    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.181e-007
   AsS(OH)(HS)-          3.176e-007  2.932e-007    -6.498    -6.533    -0.035
   H3AsO3                5.568e-010  5.576e-010    -9.254    -9.254     0.001
   H2AsO3-               7.329e-012  6.768e-012   -11.135   -11.170    -0.035
   As3S4(HS)2-           1.473e-016  1.360e-016   -15.832   -15.866    -0.035
   H4AsO3+               1.745e-017  1.611e-017   -16.758   -16.793    -0.035
   HAsO3-2               3.184e-019  2.315e-019   -18.497   -18.635    -0.138
   AsO3-3                1.622e-027  7.921e-028   -26.790   -27.101    -0.311
As(5)           5.006e-018
   HAsO4-2               3.008e-018  2.188e-018   -17.522   -17.660    -0.138
   H2AsO4-               1.997e-018  1.844e-018   -17.700   -17.734    -0.035
   AsO4-3                1.720e-022  8.397e-023   -21.765   -22.076    -0.311
   H3AsO4                2.143e-023  2.146e-023   -22.669   -22.668     0.001
Ba              2.094e-005
   Ba+2                  2.037e-005  1.482e-005    -4.691    -4.829    -0.138
   BaHCO3+               5.460e-007  5.042e-007    -6.263    -6.297    -0.035
   BaCO3                 2.182e-008  2.185e-008    -7.661    -7.661     0.001
   BaSO4                 1.264e-009  1.266e-009    -8.898    -8.898     0.001
   BaOH+                 9.319e-012  8.606e-012   -11.031   -11.065    -0.035
C(-4)           2.071e-003
   CH4                   2.071e-003  2.074e-003    -2.684    -2.683     0.001
C(4)            4.381e-003
   HCO3-                 3.836e-003  3.550e-003    -2.416    -2.450    -0.034
   CO2                   4.650e-004  4.656e-004    -3.333    -3.332     0.001
   CaHCO3+               5.690e-005  5.254e-005    -4.245    -4.279    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.890e-006  4.515e-006    -5.311    -5.345    -0.035
   CO3-2                 3.891e-006  2.855e-006    -5.410    -5.544    -0.135
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.642e-006  2.440e-006    -5.578    -5.613    -0.035
   FeHCO3+               1.476e-006  1.363e-006    -5.831    -5.866    -0.035
   BaHCO3+               5.460e-007  5.042e-007    -6.263    -6.297    -0.035
   NaHCO3                4.002e-007  4.008e-007    -6.398    -6.397     0.001
   FeCO3                 2.625e-007  2.628e-007    -6.581    -6.580     0.001
   MgCO3                 1.598e-007  1.600e-007    -6.796    -6.796     0.001
   BaCO3                 2.182e-008  2.185e-008    -7.661    -7.661     0.001
   NaCO3-                1.155e-008  1.067e-008    -7.937    -7.972    -0.035
Ca              1.645e-003
   Ca+2                  1.583e-003  1.160e-003    -2.801    -2.935    -0.135
   CaHCO3+               5.690e-005  5.254e-005    -4.245    -4.279    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.943e-008  3.948e-008    -7.404    -7.404     0.001
   CaOH+                 3.575e-009  3.301e-009    -8.447    -8.481    -0.035
   CaHSO4+               1.461e-014  1.349e-014   -13.835   -13.870    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.108e-005    -4.006    -4.041    -0.035
   MnCl+                 5.734e-009  5.295e-009    -8.242    -8.276    -0.035
   FeCl+                 5.225e-010  4.825e-010    -9.282    -9.316    -0.035
   MnCl2                 2.102e-013  2.105e-013   -12.677   -12.677     0.001
   MnCl3-                5.719e-018  5.281e-018   -17.243   -17.277    -0.035
   FeCl+2                7.507e-026  5.459e-026   -25.125   -25.263    -0.138
   FeCl2+                2.405e-029  2.221e-029   -28.619   -28.653    -0.035



   FeCl3                 2.020e-034  2.023e-034   -33.695   -33.694     0.001
Fe(2)           3.556e-005
   Fe(HS)2               2.822e-005  2.825e-005    -4.549    -4.549     0.001
   Fe+2                  5.278e-006  3.838e-006    -5.278    -5.416    -0.138
   FeHCO3+               1.476e-006  1.363e-006    -5.831    -5.866    -0.035
   Fe(HS)3-              3.028e-007  2.796e-007    -6.519    -6.553    -0.035
   FeCO3                 2.625e-007  2.628e-007    -6.581    -6.580     0.001
   FeOH+                 2.253e-008  2.081e-008    -7.647    -7.682    -0.035
   FeCl+                 5.225e-010  4.825e-010    -9.282    -9.316    -0.035
   FeSO4                 1.162e-010  1.164e-010    -9.935    -9.934     0.001
   Fe(OH)2               3.032e-012  3.036e-012   -11.518   -11.518     0.001
   Fe(OH)3-              2.094e-015  1.934e-015   -14.679   -14.714    -0.035
   FeHSO4+               4.831e-017  4.462e-017   -16.316   -16.351    -0.035
Fe(3)           4.148e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.350e-014  1.247e-014   -13.870   -13.904    -0.035
   Fe(OH)4-              4.662e-016  4.306e-016   -15.331   -15.366    -0.035
   FeOH+2                3.021e-018  2.197e-018   -17.520   -17.658    -0.138
   Fe+3                  4.064e-023  1.985e-023   -22.391   -22.702    -0.311
   FeCl+2                7.507e-026  5.459e-026   -25.125   -25.263    -0.138
   FeSO4+                4.018e-026  3.710e-026   -25.396   -25.431    -0.035
   FeCl2+                2.405e-029  2.221e-029   -28.619   -28.653    -0.035
   Fe(SO4)2-             1.499e-031  1.384e-031   -30.824   -30.859    -0.035
   FeHSO4+2              7.969e-033  5.795e-033   -32.099   -32.237    -0.138
   Fe2(OH)2+4            4.644e-034  1.299e-034   -33.333   -33.886    -0.553
   FeCl3                 2.020e-034  2.023e-034   -33.695   -33.694     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.606   -45.471    -0.865
H(0)            1.641e-009
   H2                    8.204e-010  8.214e-010    -9.086    -9.085     0.001
K               1.893e-005
   K+                    1.893e-005  1.746e-005    -4.723    -4.758    -0.035
   KSO4-                 2.266e-011  2.092e-011   -10.645   -10.679    -0.035
Mg              8.260e-005
   Mg+2                  7.979e-005  5.873e-005    -4.098    -4.231    -0.133
   MgHCO3+               2.642e-006  2.440e-006    -5.578    -5.613    -0.035
   MgCO3                 1.598e-007  1.600e-007    -6.796    -6.796     0.001
   MgOH+                 3.958e-009  3.655e-009    -8.402    -8.437    -0.035
   MgSO4                 2.345e-009  2.348e-009    -8.630    -8.629     0.001
Mn(2)           2.776e-005
   Mn+2                  1.962e-005  1.427e-005    -4.707    -4.846    -0.138
   MnHCO3+               4.890e-006  4.515e-006    -5.311    -5.345    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.809e-009  6.288e-009    -8.167    -8.201    -0.035
   MnCl+                 5.734e-009  5.295e-009    -8.242    -8.276    -0.035
   MnSO4                 4.322e-010  4.327e-010    -9.364    -9.364     0.001
   MnCl2                 2.102e-013  2.105e-013   -12.677   -12.677     0.001
   MnCl3-                5.719e-018  5.281e-018   -17.243   -17.277    -0.035
   Mn(OH)3-              1.234e-018  1.139e-018   -17.909   -17.943    -0.035
Mn(3)           4.890e-035
   Mn+3                  4.890e-035  2.388e-035   -34.311   -34.622    -0.311
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.340   -82.478    -0.138
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.094   -96.129    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.007e-004    -3.663    -3.697    -0.034
   NaHCO3                4.002e-007  4.008e-007    -6.398    -6.397     0.001
   NaCO3-                1.155e-008  1.067e-008    -7.937    -7.972    -0.035
   NaSO4-                1.858e-010  1.715e-010    -9.731    -9.766    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.210   -74.209     0.001
S(-2)           2.081e-004
   HS-                   9.842e-005  9.088e-005    -4.007    -4.042    -0.035
   H2S                   4.629e-005  4.635e-005    -4.335    -4.334     0.001
   Fe(HS)2               2.822e-005  2.825e-005    -4.549    -4.549     0.001
   S5-2                  5.192e-007  3.960e-007    -6.285    -6.402    -0.118
   AsS(OH)(HS)-          3.176e-007  2.932e-007    -6.498    -6.533    -0.035



   S4-2                  3.062e-007  2.310e-007    -6.514    -6.636    -0.122
   Fe(HS)3-              3.028e-007  2.796e-007    -6.519    -6.553    -0.035
   S6-2                  2.661e-007  2.049e-007    -6.575    -6.688    -0.113
   S-2                   2.588e-010  1.882e-010    -9.587    -9.725    -0.138
   S3-2                  1.091e-010  8.140e-011    -9.962   -10.089    -0.127
   S2-2                  6.252e-012  4.620e-012   -11.204   -11.335    -0.131
   As3S4(HS)2-           1.473e-016  1.360e-016   -15.832   -15.866    -0.035
S(6)            2.770e-007
   SO4-2                 2.332e-007  1.705e-007    -6.632    -6.768    -0.136
   CaSO4                 3.943e-008  3.948e-008    -7.404    -7.404     0.001
   MgSO4                 2.345e-009  2.348e-009    -8.630    -8.629     0.001
   BaSO4                 1.264e-009  1.266e-009    -8.898    -8.898     0.001
   MnSO4                 4.322e-010  4.327e-010    -9.364    -9.364     0.001
   NaSO4-                1.858e-010  1.715e-010    -9.731    -9.766    -0.035
   FeSO4                 1.162e-010  1.164e-010    -9.935    -9.934     0.001
   KSO4-                 2.266e-011  2.092e-011   -10.645   -10.679    -0.035
   HSO4-                 1.047e-012  9.669e-013   -11.980   -12.015    -0.035
   CaHSO4+               1.461e-014  1.349e-014   -13.835   -13.870    -0.035
   FeHSO4+               4.831e-017  4.462e-017   -16.316   -16.351    -0.035
   FeSO4+                4.018e-026  3.710e-026   -25.396   -25.431    -0.035
   Fe(SO4)2-             1.499e-031  1.384e-031   -30.824   -30.859    -0.035
   FeHSO4+2              7.969e-033  5.795e-033   -32.099   -32.237    -0.138

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.34   -9.70   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -9.14    0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.56  -45.34    8.23  As2O5
As2S3(am)        -7.43  -52.33  -44.90  As2S3
As_native        -5.62  -18.16  -12.53  As
Ba3(AsO4)2       -8.53  -58.64  -50.11  Ba3(AsO4)2
Barite           -1.63  -11.60   -9.97  BaSO4
Birnessite      -28.04   15.56   43.60  MnO2
Bixbyite        -25.23  -25.84   -0.61  Mn2O3
Brucite          -6.60   10.24   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.05  -52.96  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.18   -2.68   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -1.86   -3.33   -1.47  CO2
Dolomite         -1.17  -18.26  -17.09  CaMg(CO3)2
Dolomite(d)      -1.72  -18.26  -16.54  CaMg(CO3)2
Epsomite         -8.86  -11.00   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.22   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.98  -38.05  -45.03  Fe3S4
Gypsum           -5.12   -9.70   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.34   -4.33   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.23   34.80   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.84  -37.81  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.10  -28.87   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.63  -43.46   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.79  -43.00   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.66  -41.94   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.08  -45.47   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.42   -2.22   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.75   -9.78   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.75   12.59   25.34  MnOOH
Melanterite      -9.98  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.05  -14.16   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.98  -58.69  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.64  -12.93    2.71  MnCl2:4H2O
MnS(Green)       -5.45   -1.65    3.80  MnS
MnSO4           -14.28  -11.61    2.67  MnSO4
Nahcolite        -5.60   -6.15   -0.55  NaHCO3
Natron          -11.63  -12.94   -1.31  Na2CO3:10H2O
Nesquehonite     -4.15   -9.78   -5.62  MgCO3:3H2O
Nsutite         -27.01   15.56   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -6.03  -52.33  -46.30  As2S3
Portlandite     -11.27   11.53   22.80  Ca(OH)2
Pyrite           10.92   -7.56  -18.48  FeS2
Pyrochroite      -5.58    9.62   15.20  Mn(OH)2
Pyrolusite      -25.82   15.56   41.38  MnO2
Realgar          -3.55  -23.50  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.07  -10.96  -10.89  FeCO3
Siderite(d)(3)   -0.51  -10.96  -10.45  FeCO3
Sulfur           -3.23  -18.26  -15.03  S
Thenardite      -13.98  -14.16   -0.18  Na2SO4
Thermonatrite   -13.06  -12.94    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.81  -10.37   -8.56  BaCO3

Reaction step 25.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.07   15.53   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.845e-002 -1.548e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -4.337e-005
Manganite          -12.78   12.56   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.307e-004  4.307e-004
Siderite(d)(3)      -0.48  -10.93  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.83  -10.39   -8.56   2.100e-005           0 -2.100e-005



------------------------------Surface composition------------------------------

Hfo           
 1.283e-004  Surface charge, eq

Hfo_s         
 5.278e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.665e-006       0.505  2.665e-006      -5.574
Hfo_sOMn+        2.272e-006       0.430  2.272e-006      -5.644
Hfo_sOFe+        1.860e-007       0.035  1.860e-007      -6.731
Hfo_sOHBa+2      1.019e-007       0.019  1.019e-007      -6.992
Hfo_sOH2+        2.876e-008       0.005  2.876e-008      -7.541
Hfo_sOH          2.397e-008       0.005  2.397e-008      -7.620
Hfo_sO-          4.575e-010       0.000  4.575e-010      -9.340

Hfo           
 1.283e-004  Surface charge, eq

Hfo_w         
 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.046e-004       0.496  1.046e-004      -3.980
Hfo_wOH          8.719e-005       0.413  8.719e-005      -4.060
Hfo_wOMn+        6.565e-006       0.031  6.565e-006      -5.183
Hfo_wOFe+        6.313e-006       0.030  6.313e-006      -5.200
Hfo_wOCa+        2.385e-006       0.011  2.385e-006      -5.623
Hfo_wOMg+        2.085e-006       0.010  2.085e-006      -5.681
Hfo_wO-          1.664e-006       0.008  1.664e-006      -5.779
Hfo_wOFeOH       2.760e-007       0.001  2.761e-007      -6.559
Hfo_wH2AsO3      1.261e-008       0.000  1.261e-008      -7.899
Hfo_wOBa+        1.318e-009       0.000  1.318e-009      -8.880
Hfo_wOHSO4-2     8.710e-011       0.000  8.710e-011     -10.060
Hfo_wSO4-        5.240e-011       0.000  5.240e-011     -10.281
Hfo_wOHAsO4-3    2.410e-016       0.000  2.410e-016     -15.618
Hfo_wHAsO4-      7.771e-018       0.000  7.771e-018     -17.110
Hfo_wH2AsO4      3.018e-019       0.000  3.018e-019     -18.520

Mno           
-1.560e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.128e-029       0.000  1.128e-029     -28.948
Mno_O3-2         8.145e-031       0.000  8.145e-031     -30.089
Mno_O3Ca         7.001e-031       0.000  7.001e-031     -30.155
Mno_O3Ba         1.822e-031       0.000  1.822e-031     -30.740
Mno_O3HMn+       9.539e-032       0.000  9.539e-032     -31.021
Mno_O3Na-        1.731e-032       0.000  1.731e-032     -31.762
Mno_O3H-         1.726e-032       0.000  1.726e-032     -31.763
Mno_O3Mg         1.309e-032       0.000  1.309e-032     -31.883
Mno_O3HCa+       5.164e-033       0.000  5.164e-033     -32.287
Mno_O3HBa+       2.403e-033       0.000  2.403e-033     -32.619
Mno_O3HMg+       6.539e-035       0.000  6.539e-035     -34.184
Mno_O3HNa        3.423e-035       0.000  3.423e-035     -34.466
Mno_O3H2         2.746e-037       0.000  2.746e-037     -36.561
Mno_O3H3+        1.169e-042       0.000  1.169e-042     -41.932
Mno_O3H3Cl       2.931e-045       0.000  2.931e-045     -44.533

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.183e-007  3.183e-007
Ba               2.094e-005  2.094e-005
C                6.704e-003  6.704e-003
Ca               1.697e-003  1.697e-003
Cl               9.873e-005  9.873e-005
Fe               3.756e-005  3.756e-005
K                1.893e-005  1.893e-005
Mg               8.278e-005  8.278e-005
Mn               2.864e-005  2.864e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.211      Charge balance
                                       pe  =  -4.241      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.749e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.200e-003
                       Total CO2 (mol/kg)  =  4.534e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.290e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.13
                               Iterations  =  37
                                  Total H  = 1.110230e+002
                                  Total O  = 5.551812e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.763e-007  1.626e-007    -6.754    -6.789    -0.035
   H+                    6.619e-008  6.155e-008    -7.179    -7.211    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.183e-007
   AsS(OH)(HS)-          3.178e-007  2.932e-007    -6.498    -6.533    -0.035
   H3AsO3                5.617e-010  5.624e-010    -9.251    -9.250     0.001
   H2AsO3-               7.012e-012  6.469e-012   -11.154   -11.189    -0.035
   As3S4(HS)2-           1.640e-016  1.513e-016   -15.785   -15.820    -0.035
   H4AsO3+               1.859e-017  1.715e-017   -16.731   -16.766    -0.035
   HAsO3-2               2.895e-019  2.097e-019   -18.538   -18.678    -0.140
   AsO3-3                1.405e-027  6.799e-028   -26.852   -27.168    -0.315
As(5)           4.686e-018
   HAsO4-2               2.759e-018  1.998e-018   -17.559   -17.699    -0.140
   H2AsO4-               1.927e-018  1.778e-018   -17.715   -17.750    -0.035
   AsO4-3                1.502e-022  7.269e-023   -21.823   -22.139    -0.315
   H3AsO4                2.180e-023  2.183e-023   -22.661   -22.661     0.001
Ba              2.094e-005
   Ba+2                  2.036e-005  1.475e-005    -4.691    -4.831    -0.140
   BaHCO3+               5.591e-007  5.158e-007    -6.253    -6.288    -0.035
   BaCO3                 2.115e-008  2.118e-008    -7.675    -7.674     0.001
   BaSO4                 1.196e-009  1.198e-009    -8.922    -8.922     0.001
   BaOH+                 8.800e-012  8.118e-012   -11.056   -11.091    -0.035
C(-4)           2.171e-003
   CH4                   2.171e-003  2.174e-003    -2.663    -2.663     0.001
C(4)            4.534e-003
   HCO3-                 3.946e-003  3.648e-003    -2.404    -2.438    -0.034
   CO2                   5.043e-004  5.049e-004    -3.297    -3.297     0.001
   CaHCO3+               6.011e-005  5.545e-005    -4.221    -4.256    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.165e-006  4.765e-006    -5.287    -5.322    -0.035
   CO3-2                 3.804e-006  2.780e-006    -5.420    -5.556    -0.136
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.711e-006  2.501e-006    -5.567    -5.602    -0.035



   FeHCO3+               1.683e-006  1.553e-006    -5.774    -5.809    -0.035
   BaHCO3+               5.591e-007  5.158e-007    -6.253    -6.288    -0.035
   NaHCO3                4.109e-007  4.114e-007    -6.386    -6.386     0.001
   FeCO3                 2.834e-007  2.838e-007    -6.548    -6.547     0.001
   MgCO3                 1.552e-007  1.554e-007    -6.809    -6.808     0.001
   BaCO3                 2.115e-008  2.118e-008    -7.675    -7.674     0.001
   NaCO3-                1.125e-008  1.038e-008    -7.949    -7.984    -0.035
Ca              1.697e-003
   Ca+2                  1.631e-003  1.192e-003    -2.787    -2.924    -0.136
   CaHCO3+               6.011e-005  5.545e-005    -4.221    -4.256    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.847e-008  3.852e-008    -7.415    -7.414     0.001
   CaOH+                 3.482e-009  3.213e-009    -8.458    -8.493    -0.035
   CaHSO4+               1.505e-014  1.389e-014   -13.822   -13.857    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.099e-005    -4.006    -4.041    -0.035
   MnCl+                 5.888e-009  5.432e-009    -8.230    -8.265    -0.035
   FeCl+                 5.794e-010  5.345e-010    -9.237    -9.272    -0.035
   MnCl2                 2.155e-013  2.157e-013   -12.667   -12.666     0.001
   MnCl3-                5.861e-018  5.407e-018   -17.232   -17.267    -0.035
   FeCl+2                8.848e-026  6.409e-026   -25.053   -25.193    -0.140
   FeCl2+                2.823e-029  2.605e-029   -28.549   -28.584    -0.035
   FeCl3                 2.367e-034  2.370e-034   -33.626   -33.625     0.001
Fe(2)           3.756e-005
   Fe(HS)2               2.938e-005  2.942e-005    -4.532    -4.531     0.001
   Fe+2                  5.876e-006  4.256e-006    -5.231    -5.371    -0.140
   FeHCO3+               1.683e-006  1.553e-006    -5.774    -5.809    -0.035
   Fe(HS)3-              3.059e-007  2.822e-007    -6.514    -6.549    -0.035
   FeCO3                 2.834e-007  2.838e-007    -6.548    -6.547     0.001
   FeOH+                 2.370e-008  2.186e-008    -7.625    -7.660    -0.035
   FeCl+                 5.794e-010  5.345e-010    -9.237    -9.272    -0.035
   FeSO4                 1.225e-010  1.226e-010    -9.912    -9.911     0.001
   Fe(OH)2               3.019e-012  3.023e-012   -11.520   -11.520     0.001
   Fe(OH)3-              1.978e-015  1.825e-015   -14.704   -14.739    -0.035
   FeHSO4+               5.377e-017  4.961e-017   -16.269   -16.304    -0.035
Fe(3)           4.221e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.426e-014  1.316e-014   -13.846   -13.881    -0.035
   Fe(OH)4-              4.423e-016  4.080e-016   -15.354   -15.389    -0.035
   FeOH+2                3.377e-018  2.446e-018   -17.471   -17.612    -0.140
   Fe+3                  4.819e-023  2.332e-023   -22.317   -22.632    -0.315
   FeCl+2                8.848e-026  6.409e-026   -25.053   -25.193    -0.140
   FeSO4+                4.491e-026  4.143e-026   -25.348   -25.383    -0.035
   FeCl2+                2.823e-029  2.605e-029   -28.549   -28.584    -0.035
   Fe(SO4)2-             1.592e-031  1.468e-031   -30.798   -30.833    -0.035
   FeHSO4+2              9.427e-033  6.828e-033   -32.026   -32.166    -0.140
   Fe2(OH)2+4            5.851e-034  1.611e-034   -33.233   -33.793    -0.560
   FeCl3                 2.367e-034  2.370e-034   -33.626   -33.625     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.478   -45.354    -0.875
H(0)            1.627e-009
   H2                    8.134e-010  8.145e-010    -9.090    -9.089     0.001
K               1.893e-005
   K+                    1.893e-005  1.744e-005    -4.723    -4.758    -0.035
   KSO4-                 2.152e-011  1.986e-011   -10.667   -10.702    -0.035
Mg              8.278e-005
   Mg+2                  7.991e-005  5.860e-005    -4.097    -4.232    -0.135
   MgHCO3+               2.711e-006  2.501e-006    -5.567    -5.602    -0.035
   MgCO3                 1.552e-007  1.554e-007    -6.809    -6.808     0.001
   MgOH+                 3.746e-009  3.456e-009    -8.426    -8.461    -0.035
   MgSO4                 2.222e-009  2.225e-009    -8.653    -8.653     0.001
Mn(2)           2.864e-005
   Mn+2                  2.023e-005  1.465e-005    -4.694    -4.834    -0.140
   MnHCO3+               5.165e-006  4.765e-006    -5.287    -5.322    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.633e-009  6.119e-009    -8.178    -8.213    -0.035
   MnCl+                 5.888e-009  5.432e-009    -8.230    -8.265    -0.035
   MnSO4                 4.216e-010  4.222e-010    -9.375    -9.374     0.001



   MnCl2                 2.155e-013  2.157e-013   -12.667   -12.666     0.001
   MnCl3-                5.861e-018  5.407e-018   -17.232   -17.267    -0.035
   Mn(OH)3-              1.079e-018  9.957e-019   -17.967   -18.002    -0.035
Mn(3)           5.369e-035
   Mn+3                  5.369e-035  2.599e-035   -34.270   -34.585    -0.315
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.413   -82.553    -0.140
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.143   -96.178    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.005e-004    -3.663    -3.698    -0.035
   NaHCO3                4.109e-007  4.114e-007    -6.386    -6.386     0.001
   NaCO3-                1.125e-008  1.038e-008    -7.949    -7.984    -0.035
   NaSO4-                1.765e-010  1.628e-010    -9.753    -9.788    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.202   -74.202     0.001
S(-2)           2.081e-004
   HS-                   9.547e-005  8.807e-005    -4.020    -4.055    -0.035
   H2S                   4.733e-005  4.740e-005    -4.325    -4.324     0.001
   Fe(HS)2               2.938e-005  2.942e-005    -4.532    -4.531     0.001
   S5-2                  4.782e-007  3.636e-007    -6.320    -6.439    -0.119
   AsS(OH)(HS)-          3.178e-007  2.932e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.059e-007  2.822e-007    -6.514    -6.549    -0.035
   S4-2                  2.820e-007  2.121e-007    -6.550    -6.673    -0.124
   S6-2                  2.450e-007  1.882e-007    -6.611    -6.725    -0.115
   S-2                   2.386e-010  1.728e-010    -9.622    -9.762    -0.140
   S3-2                  1.006e-010  7.475e-011    -9.998   -10.126    -0.129
   S2-2                  5.762e-012  4.243e-012   -11.239   -11.372    -0.133
   As3S4(HS)2-           1.640e-016  1.513e-016   -15.785   -15.820    -0.035
S(6)            2.650e-007
   SO4-2                 2.224e-007  1.620e-007    -6.653    -6.790    -0.138
   CaSO4                 3.847e-008  3.852e-008    -7.415    -7.414     0.001
   MgSO4                 2.222e-009  2.225e-009    -8.653    -8.653     0.001
   BaSO4                 1.196e-009  1.198e-009    -8.922    -8.922     0.001
   MnSO4                 4.216e-010  4.222e-010    -9.375    -9.374     0.001
   NaSO4-                1.765e-010  1.628e-010    -9.753    -9.788    -0.035
   FeSO4                 1.225e-010  1.226e-010    -9.912    -9.911     0.001
   KSO4-                 2.152e-011  1.986e-011   -10.667   -10.702    -0.035
   HSO4-                 1.051e-012  9.695e-013   -11.978   -12.013    -0.035
   CaHSO4+               1.505e-014  1.389e-014   -13.822   -13.857    -0.035
   FeHSO4+               5.377e-017  4.961e-017   -16.269   -16.304    -0.035
   FeSO4+                4.491e-026  4.143e-026   -25.348   -25.383    -0.035
   Fe(SO4)2-             1.592e-031  1.468e-031   -30.798   -30.833    -0.035
   FeHSO4+2              9.427e-033  6.828e-033   -32.026   -32.166    -0.140

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.35   -9.71   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.12  -18.50   -1.38  As2O3
Artinite         -9.20    0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.55  -45.32    8.23  As2O5
As2S3(am)        -7.40  -52.30  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2       -8.66  -58.77  -50.11  Ba3(AsO4)2
Barite           -1.65  -11.62   -9.97  BaSO4
Birnessite      -28.07   15.53   43.60  MnO2
Bixbyite        -25.29  -25.91   -0.61  Mn2O3
Brucite          -6.65   10.19   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.14  -53.05  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.20   -2.66   -2.86  CH4
Claudetite      -17.16  -18.50   -1.34  As2O3
CO2(g)           -1.83   -3.30   -1.47  CO2
Dolomite         -1.18  -18.27  -17.09  CaMg(CO3)2



Dolomite(d)      -1.73  -18.27  -16.54  CaMg(CO3)2
Epsomite         -8.88  -11.02   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.70   -2.22   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.02  -38.01  -45.03  Fe3S4
Gypsum           -5.13   -9.71   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.33   -4.32   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.33   34.70   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.88  -37.84  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.20  -28.96   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.60  -43.43   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.76  -42.97   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.63  -41.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.03  -45.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.22   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.76   -9.79   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.78   12.56   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.07  -14.19   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.07  -58.78  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.63  -12.92    2.71  MnCl2:4H2O
MnS(Green)       -5.48   -1.68    3.80  MnS
MnSO4           -14.29  -11.62    2.67  MnSO4
Nahcolite        -5.59   -6.14   -0.55  NaHCO3
Natron          -11.64  -12.95   -1.31  Na2CO3:10H2O
Nesquehonite     -4.17   -9.79   -5.62  MgCO3:3H2O
Nsutite         -27.04   15.53   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -6.00  -52.30  -46.30  As2S3
Portlandite     -11.30   11.50   22.80  Ca(OH)2
Pyrite           10.94   -7.54  -18.48  FeS2
Pyrochroite      -5.61    9.59   15.20  Mn(OH)2
Pyrolusite      -25.85   15.53   41.38  MnO2
Realgar          -3.54  -23.49  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.52  -44.77  -20.25  FeAsO4:2H2O
Siderite         -0.04  -10.93  -10.89  FeCO3
Siderite(d)(3)   -0.48  -10.93  -10.45  FeCO3
Sulfur           -3.22  -18.24  -15.03  S
Thenardite      -14.01  -14.19   -0.18  Na2SO4
Thermonatrite   -13.08  -12.95    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.83  -10.39   -8.56  BaCO3

Reaction step 26.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.200e-003 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.10   15.50   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.840e-002 -1.598e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.550e-005
Manganite          -12.81   12.53   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.302e-004  4.302e-004
Siderite(d)(3)      -0.45  -10.90  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.84  -10.40   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.308e-004  Surface charge, eq

Hfo_s         
 5.277e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.723e-006       0.516  2.723e-006      -5.565
Hfo_sOMn+        2.205e-006       0.418  2.205e-006      -5.657
Hfo_sOFe+        1.942e-007       0.037  1.942e-007      -6.712
Hfo_sOHBa+2      1.011e-007       0.019  1.011e-007      -6.995
Hfo_sOH2+        3.016e-008       0.006  3.016e-008      -7.521
Hfo_sOH          2.387e-008       0.005  2.387e-008      -7.622
Hfo_sO-          4.330e-010       0.000  4.330e-010      -9.364

Hfo           
 1.308e-004  Surface charge, eq

Hfo_w         
 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.074e-004       0.509  1.074e-004      -3.969
Hfo_wOH          8.501e-005       0.403  8.501e-005      -4.071
Hfo_wOFe+        6.453e-006       0.031  6.453e-006      -5.190
Hfo_wOMn+        6.236e-006       0.030  6.236e-006      -5.205
Hfo_wOCa+        2.265e-006       0.011  2.265e-006      -5.645
Hfo_wOMg+        1.927e-006       0.009  1.927e-006      -5.715
Hfo_wO-          1.542e-006       0.007  1.542e-006      -5.812
Hfo_wOFeOH       2.680e-007       0.001  2.681e-007      -6.572
Hfo_wH2AsO3      1.241e-008       0.000  1.241e-008      -7.906
Hfo_wOBa+        1.216e-009       0.000  1.216e-009      -8.915
Hfo_wOHSO4-2     8.080e-011       0.000  8.080e-011     -10.093
Hfo_wSO4-        5.116e-011       0.000  5.116e-011     -10.291
Hfo_wOHAsO4-3    2.051e-016       0.000  2.051e-016     -15.688
Hfo_wHAsO4-      7.328e-018       0.000  7.328e-018     -17.135
Hfo_wH2AsO4      2.995e-019       0.000  2.995e-019     -18.524

Mno           
-5.105e-029  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.803e-028       0.000  3.803e-028     -27.420
Mno_O3-2         2.677e-029       0.000  2.677e-029     -28.572
Mno_O3Ca         2.360e-029       0.000  2.360e-029     -28.627
Mno_O3Ba         5.961e-030       0.000  5.961e-030     -29.225
Mno_O3HMn+       3.384e-030       0.000  3.384e-030     -29.471
Mno_O3H-         5.971e-031       0.000  5.971e-031     -30.224
Mno_O3Na-        5.685e-031       0.000  5.685e-031     -30.245
Mno_O3Mg         4.293e-031       0.000  4.293e-031     -30.367
Mno_O3HCa+       1.832e-031       0.000  1.832e-031     -30.737
Mno_O3HBa+       8.276e-032       0.000  8.277e-032     -31.082
Mno_O3HMg+       2.257e-033       0.000  2.257e-033     -32.647
Mno_O3HNa        1.183e-033       0.000  1.183e-033     -32.927
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        4.482e-041       0.000  4.482e-041     -40.349
Mno_O3H3Cl       1.122e-043       0.000  1.122e-043     -42.950

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.185e-007  3.185e-007
Ba               2.094e-005  2.094e-005
C                6.956e-003  6.956e-003
Ca               1.748e-003  1.748e-003
Cl               9.873e-005  9.873e-005
Fe               3.954e-005  3.954e-005
K                1.893e-005  1.893e-005
Mg               8.294e-005  8.294e-005
Mn               2.951e-005  2.951e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.189      Charge balance
                                       pe  =  -4.217      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.901e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.311e-003
                       Total CO2 (mol/kg)  =  4.686e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.314e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.05
                               Iterations  =  32
                                  Total H  = 1.110234e+002
                                  Total O  = 5.551848e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.676e-007  1.545e-007    -6.776    -6.811    -0.035
   H+                    6.972e-008  6.478e-008    -7.157    -7.189    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.185e-007
   AsS(OH)(HS)-          3.180e-007  2.930e-007    -6.498    -6.533    -0.035
   H3AsO3                5.672e-010  5.680e-010    -9.246    -9.246     0.001
   H2AsO3-               6.735e-012  6.207e-012   -11.172   -11.207    -0.035
   As3S4(HS)2-           1.817e-016  1.675e-016   -15.741   -15.776    -0.035
   H4AsO3+               1.978e-017  1.823e-017   -16.704   -16.739    -0.035
   HAsO3-2               2.650e-019  1.912e-019   -18.577   -18.719    -0.142
   AsO3-3                1.227e-027  5.888e-028   -26.911   -27.230    -0.319



As(5)           4.411e-018
   HAsO4-2               2.545e-018  1.837e-018   -17.594   -17.736    -0.142
   H2AsO4-               1.866e-018  1.720e-018   -17.729   -17.765    -0.035
   AsO4-3                1.323e-022  6.347e-023   -21.879   -22.197    -0.319
   H3AsO4                2.220e-023  2.223e-023   -22.654   -22.653     0.001
Ba              2.094e-005
   Ba+2                  2.035e-005  1.468e-005    -4.691    -4.833    -0.142
   BaHCO3+               5.718e-007  5.270e-007    -6.243    -6.278    -0.035
   BaCO3                 2.054e-008  2.056e-008    -7.687    -7.687     0.001
   BaSO4                 1.133e-009  1.135e-009    -8.946    -8.945     0.001
   BaOH+                 8.332e-012  7.679e-012   -11.079   -11.115    -0.035
C(-4)           2.270e-003
   CH4                   2.270e-003  2.273e-003    -2.644    -2.643     0.001
C(4)            4.686e-003
   HCO3-                 4.053e-003  3.744e-003    -2.392    -2.427    -0.034
   CO2                   5.447e-004  5.455e-004    -3.264    -3.263     0.001
   CaHCO3+               6.333e-005  5.836e-005    -4.198    -4.234    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.442e-006  5.015e-006    -5.264    -5.300    -0.035
   CO3-2                 3.722e-006  2.711e-006    -5.429    -5.567    -0.138
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.779e-006  2.561e-006    -5.556    -5.592    -0.035
   FeHCO3+               1.908e-006  1.758e-006    -5.719    -5.755    -0.035
   BaHCO3+               5.718e-007  5.270e-007    -6.243    -6.278    -0.035
   NaHCO3                4.213e-007  4.218e-007    -6.375    -6.375     0.001
   FeCO3                 3.049e-007  3.054e-007    -6.516    -6.515     0.001
   MgCO3                 1.510e-007  1.512e-007    -6.821    -6.820     0.001
   BaCO3                 2.054e-008  2.056e-008    -7.687    -7.687     0.001
   NaCO3-                1.097e-008  1.011e-008    -7.960    -7.995    -0.035
Ca              1.748e-003
   Ca+2                  1.679e-003  1.222e-003    -2.775    -2.913    -0.138
   CaHCO3+               6.333e-005  5.836e-005    -4.198    -4.234    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.754e-008  3.759e-008    -7.426    -7.425     0.001
   CaOH+                 3.396e-009  3.130e-009    -8.469    -8.504    -0.035
   CaHSO4+               1.548e-014  1.427e-014   -13.810   -13.846    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.090e-005    -4.006    -4.041    -0.036
   MnCl+                 6.038e-009  5.565e-009    -8.219    -8.255    -0.035
   FeCl+                 6.393e-010  5.892e-010    -9.194    -9.230    -0.035
   MnCl2                 2.205e-013  2.208e-013   -12.657   -12.656     0.001
   MnCl3-                5.998e-018  5.528e-018   -17.222   -17.257    -0.035
   FeCl+2                1.035e-025  7.466e-026   -24.985   -25.127    -0.142
   FeCl2+                3.289e-029  3.031e-029   -28.483   -28.518    -0.035
   FeCl3                 2.752e-034  2.755e-034   -33.560   -33.560     0.001
Fe(2)           3.954e-005
   Fe(HS)2               3.049e-005  3.053e-005    -4.516    -4.515     0.001
   Fe+2                  6.508e-006  4.696e-006    -5.187    -5.328    -0.142
   FeHCO3+               1.908e-006  1.758e-006    -5.719    -5.755    -0.035
   Fe(HS)3-              3.081e-007  2.839e-007    -6.511    -6.547    -0.035
   FeCO3                 3.049e-007  3.054e-007    -6.516    -6.515     0.001
   FeOH+                 2.487e-008  2.292e-008    -7.604    -7.640    -0.035
   FeCl+                 6.393e-010  5.892e-010    -9.194    -9.230    -0.035
   FeSO4                 1.286e-010  1.287e-010    -9.891    -9.890     0.001
   Fe(OH)2               3.007e-012  3.011e-012   -11.522   -11.521     0.001
   Fe(OH)3-              1.873e-015  1.726e-015   -14.727   -14.763    -0.035
   FeHSO4+               5.948e-017  5.482e-017   -16.226   -16.261    -0.035
Fe(3)           4.295e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.503e-014  1.385e-014   -13.823   -13.859    -0.035
   Fe(OH)4-              4.206e-016  3.876e-016   -15.376   -15.412    -0.035
   FeOH+2                3.756e-018  2.710e-018   -17.425   -17.567    -0.142
   Fe+3                  5.668e-023  2.720e-023   -22.247   -22.565    -0.319
   FeCl+2                1.035e-025  7.466e-026   -24.985   -25.127    -0.142
   FeSO4+                4.988e-026  4.597e-026   -25.302   -25.338    -0.035
   FeCl2+                3.289e-029  3.031e-029   -28.483   -28.518    -0.035
   Fe(SO4)2-             1.682e-031  1.550e-031   -30.774   -30.810    -0.035



   FeHSO4+2              1.105e-032  7.974e-033   -31.957   -32.098    -0.142
   Fe2(OH)2+4            7.292e-034  1.977e-034   -33.137   -33.704    -0.567
   FeCl3                 2.752e-034  2.755e-034   -33.560   -33.560     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.357   -45.243    -0.886
H(0)            1.614e-009
   H2                    8.068e-010  8.079e-010    -9.093    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.743e-005    -4.723    -4.759    -0.036
   KSO4-                 2.048e-011  1.888e-011   -10.689   -10.724    -0.035
Mg              8.294e-005
   Mg+2                  8.000e-005  5.846e-005    -4.097    -4.233    -0.136
   MgHCO3+               2.779e-006  2.561e-006    -5.556    -5.592    -0.035
   MgCO3                 1.510e-007  1.512e-007    -6.821    -6.820     0.001
   MgOH+                 3.554e-009  3.276e-009    -8.449    -8.485    -0.035
   MgSO4                 2.110e-009  2.113e-009    -8.676    -8.675     0.001
Mn(2)           2.951e-005
   Mn+2                  2.083e-005  1.503e-005    -4.681    -4.823    -0.142
   MnHCO3+               5.442e-006  5.015e-006    -5.264    -5.300    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.469e-009  5.962e-009    -8.189    -8.225    -0.035
   MnCl+                 6.038e-009  5.565e-009    -8.219    -8.255    -0.035
   MnSO4                 4.114e-010  4.120e-010    -9.386    -9.385     0.001
   MnCl2                 2.205e-013  2.208e-013   -12.657   -12.656     0.001
   MnCl3-                5.998e-018  5.528e-018   -17.222   -17.257    -0.035
   Mn(OH)3-              9.501e-019  8.757e-019   -18.022   -18.058    -0.035
Mn(3)           5.869e-035
   Mn+3                  5.869e-035  2.816e-035   -34.231   -34.550    -0.319
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.482   -82.624    -0.142
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.190   -96.225    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.003e-004    -3.663    -3.698    -0.035
   NaHCO3                4.213e-007  4.218e-007    -6.375    -6.375     0.001
   NaCO3-                1.097e-008  1.011e-008    -7.960    -7.995    -0.035
   NaSO4-                1.679e-010  1.548e-010    -9.775    -9.810    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.195   -74.195     0.001
S(-2)           2.081e-004
   HS-                   9.267e-005  8.541e-005    -4.033    -4.069    -0.035
   H2S                   4.831e-005  4.838e-005    -4.316    -4.315     0.001
   Fe(HS)2               3.049e-005  3.053e-005    -4.516    -4.515     0.001
   S5-2                  4.417e-007  3.350e-007    -6.355    -6.475    -0.120
   AsS(OH)(HS)-          3.180e-007  2.930e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.081e-007  2.839e-007    -6.511    -6.547    -0.035
   S4-2                  2.606e-007  1.954e-007    -6.584    -6.709    -0.125
   S6-2                  2.263e-007  1.734e-007    -6.645    -6.761    -0.116
   S-2                   2.207e-010  1.592e-010    -9.656    -9.798    -0.142
   S3-2                  9.295e-011  6.887e-011   -10.032   -10.162    -0.130
   S2-2                  5.327e-012  3.909e-012   -11.274   -11.408    -0.134
   As3S4(HS)2-           1.817e-016  1.675e-016   -15.741   -15.776    -0.035
S(6)            2.539e-007
   SO4-2                 2.124e-007  1.542e-007    -6.673    -6.812    -0.139
   CaSO4                 3.754e-008  3.759e-008    -7.426    -7.425     0.001
   MgSO4                 2.110e-009  2.113e-009    -8.676    -8.675     0.001
   BaSO4                 1.133e-009  1.135e-009    -8.946    -8.945     0.001
   MnSO4                 4.114e-010  4.120e-010    -9.386    -9.385     0.001
   NaSO4-                1.679e-010  1.548e-010    -9.775    -9.810    -0.035
   FeSO4                 1.286e-010  1.287e-010    -9.891    -9.890     0.001
   KSO4-                 2.048e-011  1.888e-011   -10.689   -10.724    -0.035
   HSO4-                 1.053e-012  9.709e-013   -11.977   -12.013    -0.035
   CaHSO4+               1.548e-014  1.427e-014   -13.810   -13.846    -0.035
   FeHSO4+               5.948e-017  5.482e-017   -16.226   -16.261    -0.035
   FeSO4+                4.988e-026  4.597e-026   -25.302   -25.338    -0.035
   Fe(SO4)2-             1.682e-031  1.550e-031   -30.774   -30.810    -0.035
   FeHSO4+2              1.105e-032  7.974e-033   -31.957   -32.098    -0.142



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.36   -9.72   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -9.26    0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.53  -45.31    8.23  As2O5
As2S3(am)        -7.36  -52.26  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2       -8.78  -58.89  -50.11  Ba3(AsO4)2
Barite           -1.67  -11.65   -9.97  BaSO4
Birnessite      -28.10   15.50   43.60  MnO2
Bixbyite        -25.36  -25.97   -0.61  Mn2O3
Brucite          -6.70   10.14   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.23  -53.13  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.22   -2.64   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -1.80   -3.26   -1.47  CO2
Dolomite         -1.19  -18.28  -17.09  CaMg(CO3)2
Dolomite(d)      -1.74  -18.28  -16.54  CaMg(CO3)2
Epsomite         -8.91  -11.05   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.21   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.06  -37.98  -45.03  Fe3S4
Gypsum           -5.14   -9.73   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.32   -4.32   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.43   34.60   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.91  -37.88  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.29  -29.06   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.57  -43.40   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.74  -42.95   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.61  -41.89   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.99  -45.38   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.44   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.77   -9.80   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.81   12.53   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.10  -14.21   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.16  -58.86  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.62  -12.91    2.71  MnCl2:4H2O
MnS(Green)       -5.50   -1.70    3.80  MnS
MnSO4           -14.30  -11.64    2.67  MnSO4
Nahcolite        -5.58   -6.12   -0.55  NaHCO3
Natron          -11.65  -12.96   -1.31  Na2CO3:10H2O
Nesquehonite     -4.18   -9.80   -5.62  MgCO3:3H2O
Nsutite         -27.07   15.50   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.96  -52.26  -46.30  As2S3
Portlandite     -11.34   11.46   22.80  Ca(OH)2
Pyrite           10.96   -7.52  -18.48  FeS2
Pyrochroite      -5.65    9.55   15.20  Mn(OH)2
Pyrolusite      -25.88   15.50   41.38  MnO2
Realgar          -3.53  -23.47  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite         -0.01  -10.90  -10.89  FeCO3
Siderite(d)(3)   -0.45  -10.90  -10.45  FeCO3
Sulfur           -3.21  -18.23  -15.03  S
Thenardite      -14.03  -14.21   -0.18  Na2SO4
Thermonatrite   -13.09  -12.96    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.84  -10.40   -8.56  BaCO3

Reaction step 27.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.13   15.47   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.835e-002 -1.649e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.761e-005
Manganite          -12.85   12.49   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.297e-004  4.297e-004
Siderite(d)(3)      -0.41  -10.86  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.85  -10.41   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.331e-004  Surface charge, eq

Hfo_s         
 5.276e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.777e-006       0.526  2.777e-006      -5.556
Hfo_sOMn+        2.141e-006       0.406  2.141e-006      -5.669
Hfo_sOFe+        2.022e-007       0.038  2.022e-007      -6.694
Hfo_sOHBa+2      1.002e-007       0.019  1.002e-007      -6.999
Hfo_sOH2+        3.153e-008       0.006  3.153e-008      -7.501
Hfo_sOH          2.377e-008       0.005  2.377e-008      -7.624
Hfo_sO-          4.105e-010       0.000  4.105e-010      -9.387

Hfo           
 1.331e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.100e-004       0.521  1.100e-004      -3.959
Hfo_wOH          8.291e-005       0.393  8.291e-005      -4.081
Hfo_wOFe+        6.583e-006       0.031  6.583e-006      -5.182
Hfo_wOMn+        5.933e-006       0.028  5.934e-006      -5.227
Hfo_wOCa+        2.155e-006       0.010  2.155e-006      -5.667
Hfo_wOMg+        1.785e-006       0.008  1.786e-006      -5.748
Hfo_wO-          1.432e-006       0.007  1.432e-006      -5.844
Hfo_wOFeOH       2.604e-007       0.001  2.604e-007      -6.584
Hfo_wH2AsO3      1.224e-008       0.000  1.224e-008      -7.912
Hfo_wOBa+        1.125e-009       0.000  1.125e-009      -8.949
Hfo_wOHSO4-2     7.510e-011       0.000  7.510e-011     -10.124
Hfo_wSO4-        4.993e-011       0.000  4.993e-011     -10.302
Hfo_wOHAsO4-3    1.760e-016       0.000  1.760e-016     -15.754
Hfo_wHAsO4-      6.934e-018       0.000  6.934e-018     -17.159
Hfo_wH2AsO4      2.976e-019       0.000  2.976e-019     -18.526

Mno           
-8.836e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.775e-025       0.000  6.776e-025     -24.169
Mno_O3-2         4.656e-026       0.000  4.656e-026     -25.332
Mno_O3Ca         4.204e-026       0.000  4.204e-026     -25.376
Mno_O3Ba         1.032e-026       0.000  1.032e-026     -25.986
Mno_O3HMn+       6.330e-027       0.000  6.330e-027     -26.199
Mno_O3H-         1.090e-027       0.000  1.090e-027     -26.962
Mno_O3Na-        9.878e-028       0.000  9.878e-028     -27.005
Mno_O3Mg         7.448e-028       0.000  7.448e-028     -27.128
Mno_O3HCa+       3.427e-028       0.000  3.427e-028     -27.465
Mno_O3HBa+       1.505e-028       0.000  1.505e-028     -27.822
Mno_O3HMg+       4.111e-030       0.000  4.111e-030     -29.386
Mno_O3HNa        2.158e-030       0.000  2.158e-030     -29.666
Mno_O3H2         1.918e-032       0.000  1.918e-032     -31.717
Mno_O3H3+        9.025e-038       0.000  9.025e-038     -37.045
Mno_O3H3Cl       2.257e-040       0.000  2.257e-040     -39.646

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.187e-007  3.187e-007
Ba               2.094e-005  2.094e-005
C                7.206e-003  7.206e-003
Ca               1.798e-003  1.798e-003
Cl               9.873e-005  9.873e-005
Fe               4.152e-005  4.152e-005
K                1.893e-005  1.893e-005
Mg               8.308e-005  8.308e-005
Mn               3.038e-005  3.038e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.167      Charge balance
                                       pe  =  -4.194      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.051e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.419e-003
                       Total CO2 (mol/kg)  =  4.836e-003
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -3.337e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.98
                               Iterations  =  33
                                  Total H  = 1.110238e+002
                                  Total O  = 5.551883e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.598e-007  1.471e-007    -6.796    -6.832    -0.036
   H+                    7.326e-008  6.802e-008    -7.135    -7.167    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.187e-007
   AsS(OH)(HS)-          3.181e-007  2.929e-007    -6.497    -6.533    -0.036
   H3AsO3                5.734e-010  5.742e-010    -9.242    -9.241     0.001
   H2AsO3-               6.490e-012  5.976e-012   -11.188   -11.224    -0.036
   As3S4(HS)2-           2.003e-016  1.844e-016   -15.698   -15.734    -0.036
   H4AsO3+               2.102e-017  1.935e-017   -16.677   -16.713    -0.036
   HAsO3-2               2.438e-019  1.753e-019   -18.613   -18.756    -0.143
   AsO3-3                1.080e-027  5.142e-028   -26.966   -27.289    -0.322
As(5)           4.172e-018
   HAsO4-2               2.360e-018  1.697e-018   -17.627   -17.770    -0.143
   H2AsO4-               1.812e-018  1.668e-018   -17.742   -17.778    -0.036
   AsO4-3                1.174e-022  5.585e-023   -21.931   -22.253    -0.322
   H3AsO4                2.261e-023  2.264e-023   -22.646   -22.645     0.001
Ba              2.094e-005
   Ba+2                  2.034e-005  1.462e-005    -4.692    -4.835    -0.143
   BaHCO3+               5.843e-007  5.380e-007    -6.233    -6.269    -0.036
   BaCO3                 1.996e-008  1.999e-008    -7.700    -7.699     0.001
   BaSO4                 1.075e-009  1.077e-009    -8.969    -8.968     0.001
   BaOH+                 7.909e-012  7.282e-012   -11.102   -11.138    -0.036
C(-4)           2.370e-003
   CH4                   2.370e-003  2.373e-003    -2.625    -2.625     0.001
C(4)            4.836e-003
   HCO3-                 4.159e-003  3.839e-003    -2.381    -2.416    -0.035
   CO2                   5.863e-004  5.872e-004    -3.232    -3.231     0.001
   CaHCO3+               6.656e-005  6.128e-005    -4.177    -4.213    -0.036
   MnHCO3+               5.719e-006  5.266e-006    -5.243    -5.278    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.647e-006  2.646e-006    -5.438    -5.577    -0.139
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.845e-006  2.619e-006    -5.546    -5.582    -0.036
   FeHCO3+               2.150e-006  1.980e-006    -5.668    -5.703    -0.036
   BaHCO3+               5.843e-007  5.380e-007    -6.233    -6.269    -0.036
   NaHCO3                4.314e-007  4.320e-007    -6.365    -6.365     0.001
   FeCO3                 3.270e-007  3.274e-007    -6.485    -6.485     0.001
   MgCO3                 1.471e-007  1.473e-007    -6.832    -6.832     0.001
   BaCO3                 1.996e-008  1.999e-008    -7.700    -7.699     0.001
   NaCO3-                1.071e-008  9.862e-009    -7.970    -8.006    -0.036
Ca              1.798e-003
   Ca+2                  1.726e-003  1.252e-003    -2.763    -2.902    -0.140
   CaHCO3+               6.656e-005  6.128e-005    -4.177    -4.213    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.664e-008  3.669e-008    -7.436    -7.435     0.001
   CaOH+                 3.316e-009  3.053e-009    -8.479    -8.515    -0.036
   CaHSO4+               1.588e-014  1.462e-014   -13.799   -13.835    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.081e-005    -4.006    -4.042    -0.036
   MnCl+                 6.185e-009  5.695e-009    -8.209    -8.245    -0.036
   FeCl+                 7.022e-010  6.466e-010    -9.154    -9.189    -0.036
   MnCl2                 2.254e-013  2.258e-013   -12.647   -12.646     0.001
   MnCl3-                6.132e-018  5.647e-018   -17.212   -17.248    -0.036
   FeCl+2                1.201e-025  8.635e-026   -24.920   -25.064    -0.143
   FeCl2+                3.804e-029  3.503e-029   -28.420   -28.456    -0.036
   FeCl3                 3.177e-034  3.181e-034   -33.498   -33.497     0.001



Fe(2)           4.152e-005
   Fe(HS)2               3.153e-005  3.158e-005    -4.501    -4.501     0.001
   Fe+2                  7.175e-006  5.158e-006    -5.144    -5.288    -0.143
   FeHCO3+               2.150e-006  1.980e-006    -5.668    -5.703    -0.036
   FeCO3                 3.270e-007  3.274e-007    -6.485    -6.485     0.001
   Fe(HS)3-              3.095e-007  2.850e-007    -6.509    -6.545    -0.036
   FeOH+                 2.604e-008  2.397e-008    -7.584    -7.620    -0.036
   FeCl+                 7.022e-010  6.466e-010    -9.154    -9.189    -0.036
   FeSO4                 1.346e-010  1.347e-010    -9.871    -9.871     0.001
   Fe(OH)2               2.995e-012  2.999e-012   -11.524   -11.523     0.001
   Fe(OH)3-              1.779e-015  1.638e-015   -14.750   -14.786    -0.036
   FeHSO4+               6.543e-017  6.025e-017   -16.184   -16.220    -0.036
Fe(3)           4.370e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.579e-014  1.454e-014   -13.802   -13.837    -0.036
   Fe(OH)4-              4.009e-016  3.691e-016   -15.397   -15.433    -0.036
   FeOH+2                4.156e-018  2.988e-018   -17.381   -17.525    -0.143
   Fe+3                  6.616e-023  3.149e-023   -22.179   -22.502    -0.322
   FeCl+2                1.201e-025  8.635e-026   -24.920   -25.064    -0.143
   FeSO4+                5.508e-026  5.072e-026   -25.259   -25.295    -0.036
   FeCl2+                3.804e-029  3.503e-029   -28.420   -28.456    -0.036
   Fe(SO4)2-             1.770e-031  1.630e-031   -30.752   -30.788    -0.036
   FeHSO4+2              1.285e-032  9.238e-033   -31.891   -32.034    -0.143
   Fe2(OH)2+4            8.997e-034  2.403e-034   -33.046   -33.619    -0.573
   FeCl3                 3.177e-034  3.181e-034   -33.498   -33.497     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.241   -45.137    -0.896
H(0)            1.601e-009
   H2                    8.006e-010  8.018e-010    -9.097    -9.096     0.001
K               1.893e-005
   K+                    1.893e-005  1.741e-005    -4.723    -4.759    -0.036
   KSO4-                 1.952e-011  1.797e-011   -10.710   -10.745    -0.036
Mg              8.308e-005
   Mg+2                  8.008e-005  5.832e-005    -4.096    -4.234    -0.138
   MgHCO3+               2.845e-006  2.619e-006    -5.546    -5.582    -0.036
   MgCO3                 1.471e-007  1.473e-007    -6.832    -6.832     0.001
   MgOH+                 3.380e-009  3.112e-009    -8.471    -8.507    -0.036
   MgSO4                 2.005e-009  2.008e-009    -8.698    -8.697     0.001
Mn(2)           3.038e-005
   Mn+2                  2.141e-005  1.539e-005    -4.669    -4.813    -0.143
   MnHCO3+               5.719e-006  5.266e-006    -5.243    -5.278    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.316e-009  5.816e-009    -8.200    -8.235    -0.036
   MnCl+                 6.185e-009  5.695e-009    -8.209    -8.245    -0.036
   MnSO4                 4.016e-010  4.021e-010    -9.396    -9.396     0.001
   MnCl2                 2.254e-013  2.258e-013   -12.647   -12.646     0.001
   MnCl3-                6.132e-018  5.647e-018   -17.212   -17.248    -0.036
   Mn(OH)3-              8.414e-019  7.747e-019   -18.075   -18.111    -0.036
Mn(3)           6.390e-035
   Mn+3                  6.390e-035  3.041e-035   -34.195   -34.517    -0.322
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.548   -82.692    -0.143
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.234   -96.270    -0.036
Na              2.176e-004
   Na+                   2.172e-004  2.001e-004    -3.663    -3.699    -0.035
   NaHCO3                4.314e-007  4.320e-007    -6.365    -6.365     0.001
   NaCO3-                1.071e-008  9.862e-009    -7.970    -8.006    -0.036
   NaSO4-                1.600e-010  1.473e-010    -9.796    -9.832    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.189   -74.188     0.001
S(-2)           2.081e-004
   HS-                   9.001e-005  8.288e-005    -4.046    -4.082    -0.036
   H2S                   4.922e-005  4.929e-005    -4.308    -4.307     0.001
   Fe(HS)2               3.153e-005  3.158e-005    -4.501    -4.501     0.001
   S5-2                  4.093e-007  3.096e-007    -6.388    -6.509    -0.121
   AsS(OH)(HS)-          3.181e-007  2.929e-007    -6.497    -6.533    -0.036
   Fe(HS)3-              3.095e-007  2.850e-007    -6.509    -6.545    -0.036



   S4-2                  2.416e-007  1.806e-007    -6.617    -6.743    -0.126
   S6-2                  2.097e-007  1.602e-007    -6.678    -6.795    -0.117
   S-2                   2.047e-010  1.472e-010    -9.689    -9.832    -0.143
   S3-2                  8.617e-011  6.365e-011   -10.065   -10.196    -0.132
   S2-2                  4.940e-012  3.612e-012   -11.306   -11.442    -0.136
   As3S4(HS)2-           2.003e-016  1.844e-016   -15.698   -15.734    -0.036
S(6)            2.436e-007
   SO4-2                 2.031e-007  1.469e-007    -6.692    -6.833    -0.141
   CaSO4                 3.664e-008  3.669e-008    -7.436    -7.435     0.001
   MgSO4                 2.005e-009  2.008e-009    -8.698    -8.697     0.001
   BaSO4                 1.075e-009  1.077e-009    -8.969    -8.968     0.001
   MnSO4                 4.016e-010  4.021e-010    -9.396    -9.396     0.001
   NaSO4-                1.600e-010  1.473e-010    -9.796    -9.832    -0.036
   FeSO4                 1.346e-010  1.347e-010    -9.871    -9.871     0.001
   KSO4-                 1.952e-011  1.797e-011   -10.710   -10.745    -0.036
   HSO4-                 1.055e-012  9.715e-013   -11.977   -12.013    -0.036
   CaHSO4+               1.588e-014  1.462e-014   -13.799   -13.835    -0.036
   FeHSO4+               6.543e-017  6.025e-017   -16.184   -16.220    -0.036
   FeSO4+                5.508e-026  5.072e-026   -25.259   -25.295    -0.036
   Fe(SO4)2-             1.770e-031  1.630e-031   -30.752   -30.788    -0.036
   FeHSO4+2              1.285e-032  9.238e-033   -31.891   -32.034    -0.143

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.37   -9.74   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.10  -18.48   -1.38  As2O3
Artinite         -9.31    0.29    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.52  -45.29    8.23  As2O5
As2S3(am)        -7.33  -52.23  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2       -8.90  -59.01  -50.11  Ba3(AsO4)2
Barite           -1.70  -11.67   -9.97  BaSO4
Birnessite      -28.13   15.47   43.60  MnO2
Bixbyite        -25.42  -26.03   -0.61  Mn2O3
Brucite          -6.74   10.10   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.31  -53.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.24   -2.62   -2.86  CH4
Claudetite      -17.14  -18.48   -1.34  As2O3
CO2(g)           -1.76   -3.23   -1.47  CO2
Dolomite         -1.20  -18.29  -17.09  CaMg(CO3)2
Dolomite(d)      -1.75  -18.29  -16.54  CaMg(CO3)2
Epsomite         -8.93  -11.07   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.20   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.09  -37.95  -45.03  Fe3S4
Gypsum           -5.15   -9.74   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.31   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.52   34.51   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.95  -37.91  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.38  -29.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.55  -43.38   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.72  -42.93   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.59  -41.87   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.95  -45.34   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.20   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -1.78   -9.81   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.85   12.49   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.12  -14.23   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.24  -58.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.61  -12.90    2.71  MnCl2:4H2O
MnS(Green)       -5.53   -1.73    3.80  MnS
MnSO4           -14.31  -11.65    2.67  MnSO4
Nahcolite        -5.57   -6.11   -0.55  NaHCO3
Natron          -11.66  -12.98   -1.31  Na2CO3:10H2O
Nesquehonite     -4.19   -9.81   -5.62  MgCO3:3H2O
Nsutite         -27.10   15.47   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.93  -52.23  -46.30  As2S3
Portlandite     -11.37   11.43   22.80  Ca(OH)2
Pyrite           10.97   -7.50  -18.48  FeS2
Pyrochroite      -5.68    9.52   15.20  Mn(OH)2
Pyrolusite      -25.91   15.47   41.38  MnO2
Realgar          -3.52  -23.46  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite          0.03  -10.86  -10.89  FeCO3
Siderite(d)(3)   -0.41  -10.86  -10.45  FeCO3
Sulfur           -3.19  -18.22  -15.03  S
Thenardite      -14.05  -14.23   -0.18  Na2SO4
Thermonatrite   -13.10  -12.97    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.85  -10.41   -8.56  BaCO3

Reaction step 28.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.16   15.44   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.830e-002 -1.698e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.971e-005
Manganite          -12.87   12.47   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.292e-004  4.292e-004
Siderite(d)(3)      -0.39  -10.84  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.86  -10.42   -8.56   2.100e-005           0 -2.100e-005



------------------------------Surface composition------------------------------

Hfo           
 1.353e-004  Surface charge, eq

Hfo_s         
 5.275e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.828e-006       0.536  2.828e-006      -5.549
Hfo_sOMn+        2.081e-006       0.395  2.081e-006      -5.682
Hfo_sOFe+        2.101e-007       0.040  2.101e-007      -6.678
Hfo_sOHBa+2      9.935e-008       0.019  9.935e-008      -7.003
Hfo_sOH2+        3.287e-008       0.006  3.287e-008      -7.483
Hfo_sOH          2.366e-008       0.004  2.366e-008      -7.626
Hfo_sO-          3.900e-010       0.000  3.900e-010      -9.409

Hfo           
 1.353e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.124e-004       0.533  1.124e-004      -3.949
Hfo_wOH          8.090e-005       0.383  8.091e-005      -4.092
Hfo_wOFe+        6.706e-006       0.032  6.706e-006      -5.174
Hfo_wOMn+        5.654e-006       0.027  5.654e-006      -5.248
Hfo_wOCa+        2.054e-006       0.010  2.054e-006      -5.687
Hfo_wOMg+        1.659e-006       0.008  1.659e-006      -5.780
Hfo_wO-          1.334e-006       0.006  1.334e-006      -5.875
Hfo_wOFeOH       2.532e-007       0.001  2.532e-007      -6.597
Hfo_wH2AsO3      1.208e-008       0.000  1.208e-008      -7.918
Hfo_wOBa+        1.043e-009       0.000  1.043e-009      -8.982
Hfo_wOHSO4-2     6.993e-011       0.000  6.993e-011     -10.155
Hfo_wSO4-        4.871e-011       0.000  4.871e-011     -10.312
Hfo_wOHAsO4-3    1.522e-016       0.000  1.522e-016     -15.818
Hfo_wHAsO4-      6.581e-018       0.000  6.582e-018     -17.182
Hfo_wH2AsO4      2.960e-019       0.000  2.960e-019     -18.529

Mno           
-1.149e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.056e-030       0.000  9.056e-030     -29.043
Mno_O3-2         6.082e-031       0.000  6.082e-031     -30.216
Mno_O3Ca         5.619e-031       0.000  5.619e-031     -30.250
Mno_O3Ba         1.343e-031       0.000  1.343e-031     -30.872
Mno_O3HMn+       8.865e-032       0.000  8.865e-032     -31.052
Mno_O3H-         1.492e-032       0.000  1.492e-032     -31.826
Mno_O3Na-        1.289e-032       0.000  1.289e-032     -31.890
Mno_O3Mg         9.706e-033       0.000  9.706e-033     -32.013
Mno_O3HCa+       4.799e-033       0.000  4.799e-033     -32.319
Mno_O3HBa+       2.052e-033       0.000  2.052e-033     -32.688
Mno_O3HMg+       5.613e-035       0.000  5.614e-035     -34.251
Mno_O3HNa        2.952e-035       0.000  2.952e-035     -34.530
Mno_O3H2         2.750e-037       0.000  2.750e-037     -36.561
Mno_O3H3+        1.356e-042       0.000  1.356e-042     -41.868
Mno_O3H3Cl       3.388e-045       0.000  3.388e-045     -44.470

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.189e-007  3.189e-007
Ba               2.095e-005  2.095e-005
C                7.456e-003  7.456e-003
Ca               1.847e-003  1.847e-003
Cl               9.873e-005  9.873e-005
Fe               4.350e-005  4.349e-005
K                1.893e-005  1.893e-005
Mg               8.321e-005  8.320e-005
Mn               3.123e-005  3.123e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.147      Charge balance
                                       pe  =  -4.173      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.197e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.526e-003
                       Total CO2 (mol/kg)  =  4.986e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.360e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.92
                               Iterations  =  41
                                  Total H  = 1.110242e+002
                                  Total O  = 5.551919e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.527e-007  1.404e-007    -6.816    -6.853    -0.036
   H+                    7.681e-008  7.127e-008    -7.115    -7.147    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.189e-007
   AsS(OH)(HS)-          3.183e-007  2.928e-007    -6.497    -6.533    -0.036
   H3AsO3                5.801e-010  5.809e-010    -9.236    -9.236     0.001
   H2AsO3-               6.273e-012  5.771e-012   -11.203   -11.239    -0.036
   As3S4(HS)2-           2.198e-016  2.022e-016   -15.658   -15.694    -0.036
   H4AsO3+               2.230e-017  2.051e-017   -16.652   -16.688    -0.036
   HAsO3-2               2.255e-019  1.616e-019   -18.647   -18.792    -0.145
   AsO3-3                9.581e-028  4.523e-028   -27.019   -27.345    -0.326
As(5)           3.963e-018
   HAsO4-2               2.199e-018  1.575e-018   -17.658   -17.803    -0.145
   H2AsO4-               1.764e-018  1.623e-018   -17.753   -17.790    -0.036
   AsO4-3                1.048e-022  4.948e-023   -21.980   -22.306    -0.326
   H3AsO4                2.304e-023  2.308e-023   -22.637   -22.637     0.001
Ba              2.095e-005
   Ba+2                  2.033e-005  1.456e-005    -4.692    -4.837    -0.145
   BaHCO3+               5.964e-007  5.487e-007    -6.224    -6.261    -0.036
   BaCO3                 1.943e-008  1.946e-008    -7.712    -7.711     0.001
   BaSO4                 1.022e-009  1.023e-009    -8.991    -8.990     0.001
   BaOH+                 7.524e-012  6.922e-012   -11.124   -11.160    -0.036
C(-4)           2.470e-003
   CH4                   2.470e-003  2.473e-003    -2.607    -2.607     0.001
C(4)            4.986e-003
   HCO3-                 4.262e-003  3.931e-003    -2.370    -2.406    -0.035
   CO2                   6.291e-004  6.300e-004    -3.201    -3.201     0.001
   CaHCO3+               6.979e-005  6.421e-005    -4.156    -4.192    -0.036
   MnHCO3+               5.998e-006  5.518e-006    -5.222    -5.258    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.576e-006  2.586e-006    -5.447    -5.587    -0.141
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.908e-006  2.676e-006    -5.536    -5.573    -0.036
   FeHCO3+               2.410e-006  2.218e-006    -5.618    -5.654    -0.036



   BaHCO3+               5.964e-007  5.487e-007    -6.224    -6.261    -0.036
   NaHCO3                4.413e-007  4.420e-007    -6.355    -6.355     0.001
   FeCO3                 3.495e-007  3.500e-007    -6.457    -6.456     0.001
   MgCO3                 1.434e-007  1.436e-007    -6.844    -6.843     0.001
   BaCO3                 1.943e-008  1.946e-008    -7.712    -7.711     0.001
   NaCO3-                1.047e-008  9.630e-009    -7.980    -8.016    -0.036
Ca              1.847e-003
   Ca+2                  1.772e-003  1.281e-003    -2.752    -2.893    -0.141
   CaHCO3+               6.979e-005  6.421e-005    -4.156    -4.192    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.577e-008  3.582e-008    -7.446    -7.446     0.001
   CaOH+                 3.241e-009  2.982e-009    -8.489    -8.526    -0.036
   CaHSO4+               1.626e-014  1.496e-014   -13.789   -13.825    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.073e-005    -4.006    -4.042    -0.037
   MnCl+                 6.328e-009  5.821e-009    -8.199    -8.235    -0.036
   FeCl+                 7.680e-010  7.065e-010    -9.115    -9.151    -0.036
   MnCl2                 2.302e-013  2.306e-013   -12.638   -12.637     0.001
   MnCl3-                6.263e-018  5.761e-018   -17.203   -17.239    -0.036
   FeCl+2                1.385e-025  9.922e-026   -24.859   -25.003    -0.145
   FeCl2+                4.371e-029  4.021e-029   -28.359   -28.396    -0.036
   FeCl3                 3.643e-034  3.648e-034   -33.439   -33.438     0.001
Fe(2)           4.350e-005
   Fe(HS)2               3.252e-005  3.257e-005    -4.488    -4.487     0.001
   Fe+2                  7.876e-006  5.642e-006    -5.104    -5.249    -0.145
   FeHCO3+               2.410e-006  2.218e-006    -5.618    -5.654    -0.036
   FeCO3                 3.495e-007  3.500e-007    -6.457    -6.456     0.001
   Fe(HS)3-              3.103e-007  2.854e-007    -6.508    -6.545    -0.036
   FeOH+                 2.720e-008  2.503e-008    -7.565    -7.602    -0.036
   FeCl+                 7.680e-010  7.065e-010    -9.115    -9.151    -0.036
   FeSO4                 1.404e-010  1.406e-010    -9.853    -9.852     0.001
   Fe(OH)2               2.984e-012  2.988e-012   -11.525   -11.525     0.001
   Fe(OH)3-              1.693e-015  1.558e-015   -14.771   -14.808    -0.036
   FeHSO4+               7.161e-017  6.588e-017   -16.145   -16.181    -0.036
Fe(3)           4.445e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.656e-014  1.524e-014   -13.781   -13.817    -0.036
   Fe(OH)4-              3.830e-016  3.523e-016   -15.417   -15.453    -0.036
   FeOH+2                4.579e-018  3.280e-018   -17.339   -17.484    -0.145
   Fe+3                  7.671e-023  3.621e-023   -22.115   -22.441    -0.326
   FeCl+2                1.385e-025  9.922e-026   -24.859   -25.003    -0.145
   FeSO4+                6.050e-026  5.566e-026   -25.218   -25.254    -0.036
   FeCl2+                4.371e-029  4.021e-029   -28.359   -28.396    -0.036
   Fe(SO4)2-             1.855e-031  1.707e-031   -30.732   -30.768    -0.036
   FeHSO4+2              1.483e-032  1.062e-032   -31.829   -31.974    -0.145
   Fe2(OH)2+4            1.100e-033  2.896e-034   -32.959   -33.538    -0.580
   FeCl3                 3.643e-034  3.648e-034   -33.439   -33.438     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.130   -45.035    -0.906
H(0)            1.590e-009
   H2                    7.948e-010  7.959e-010    -9.100    -9.099     0.001
K               1.893e-005
   K+                    1.893e-005  1.739e-005    -4.723    -4.760    -0.037
   KSO4-                 1.862e-011  1.713e-011   -10.730   -10.766    -0.036
Mg              8.321e-005
   Mg+2                  8.015e-005  5.817e-005    -4.096    -4.235    -0.139
   MgHCO3+               2.908e-006  2.676e-006    -5.536    -5.573    -0.036
   MgCO3                 1.434e-007  1.436e-007    -6.844    -6.843     0.001
   MgOH+                 3.221e-009  2.963e-009    -8.492    -8.528    -0.036
   MgSO4                 1.909e-009  1.912e-009    -8.719    -8.719     0.001
Mn(2)           3.123e-005
   Mn+2                  2.199e-005  1.575e-005    -4.658    -4.803    -0.145
   MnHCO3+               5.998e-006  5.518e-006    -5.222    -5.258    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.328e-009  5.821e-009    -8.199    -8.235    -0.036
   MnOH+                 6.173e-009  5.679e-009    -8.209    -8.246    -0.036
   MnSO4                 3.920e-010  3.926e-010    -9.407    -9.406     0.001
   MnCl2                 2.302e-013  2.306e-013   -12.638   -12.637     0.001



   MnCl3-                6.263e-018  5.761e-018   -17.203   -17.239    -0.036
   Mn(OH)3-              7.492e-019  6.892e-019   -18.125   -18.162    -0.036
Mn(3)           6.930e-035
   Mn+3                  6.930e-035  3.272e-035   -34.159   -34.485    -0.326
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.611   -82.756    -0.145
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.277   -96.313    -0.036
Na              2.176e-004
   Na+                   2.172e-004  2.000e-004    -3.663    -3.699    -0.036
   NaHCO3                4.413e-007  4.420e-007    -6.355    -6.355     0.001
   NaCO3-                1.047e-008  9.630e-009    -7.980    -8.016    -0.036
   NaSO4-                1.527e-010  1.405e-010    -9.816    -9.852    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.183   -74.182     0.001
S(-2)           2.081e-004
   HS-                   8.748e-005  8.048e-005    -4.058    -4.094    -0.036
   H2S                   5.008e-005  5.015e-005    -4.300    -4.300     0.001
   Fe(HS)2               3.252e-005  3.257e-005    -4.488    -4.487     0.001
   S5-2                  3.804e-007  2.869e-007    -6.420    -6.542    -0.122
   AsS(OH)(HS)-          3.183e-007  2.928e-007    -6.497    -6.533    -0.036
   Fe(HS)3-              3.103e-007  2.854e-007    -6.508    -6.545    -0.036
   S4-2                  2.245e-007  1.674e-007    -6.649    -6.776    -0.127
   S6-2                  1.948e-007  1.485e-007    -6.710    -6.828    -0.118
   S-2                   1.904e-010  1.364e-010    -9.720    -9.865    -0.145
   S3-2                  8.011e-011  5.899e-011   -10.096   -10.229    -0.133
   S2-2                  4.593e-012  3.348e-012   -11.338   -11.475    -0.137
   As3S4(HS)2-           2.198e-016  2.022e-016   -15.658   -15.694    -0.036
S(6)            2.339e-007
   SO4-2                 1.945e-007  1.402e-007    -6.711    -6.853    -0.142
   CaSO4                 3.577e-008  3.582e-008    -7.446    -7.446     0.001
   MgSO4                 1.909e-009  1.912e-009    -8.719    -8.719     0.001
   BaSO4                 1.022e-009  1.023e-009    -8.991    -8.990     0.001
   MnSO4                 3.920e-010  3.926e-010    -9.407    -9.406     0.001
   NaSO4-                1.527e-010  1.405e-010    -9.816    -9.852    -0.036
   FeSO4                 1.404e-010  1.406e-010    -9.853    -9.852     0.001
   KSO4-                 1.862e-011  1.713e-011   -10.730   -10.766    -0.036
   HSO4-                 1.056e-012  9.713e-013   -11.976   -12.013    -0.036
   CaHSO4+               1.626e-014  1.496e-014   -13.789   -13.825    -0.036
   FeHSO4+               7.161e-017  6.588e-017   -16.145   -16.181    -0.036
   FeSO4+                6.050e-026  5.566e-026   -25.218   -25.254    -0.036
   Fe(SO4)2-             1.855e-031  1.707e-031   -30.732   -30.768    -0.036
   FeHSO4+2              1.483e-032  1.062e-032   -31.829   -31.974    -0.145

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.39   -9.75   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.09  -18.47   -1.38  As2O3
Artinite         -9.36    0.24    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.50  -45.27    8.23  As2O5
As2S3(am)        -7.30  -52.20  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2       -9.01  -59.12  -50.11  Ba3(AsO4)2
Barite           -1.72  -11.69   -9.97  BaSO4
Birnessite      -28.16   15.44   43.60  MnO2
Bixbyite        -25.48  -26.09   -0.61  Mn2O3
Brucite          -6.78   10.06   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.38  -53.29  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.25   -2.61   -2.86  CH4
Claudetite      -17.13  -18.47   -1.34  As2O3
CO2(g)           -1.73   -3.20   -1.47  CO2
Dolomite         -1.21  -18.30  -17.09  CaMg(CO3)2
Dolomite(d)      -1.76  -18.30  -16.54  CaMg(CO3)2



Epsomite         -8.95  -11.09   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.20   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.12  -37.92  -45.03  Fe3S4
Gypsum           -5.17   -9.75   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.30   -4.30   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.61   34.42   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.98  -37.95  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.47  -29.23   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.52  -43.35   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.70  -42.91   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.57  -41.85   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.91  -45.30   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.20   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.79   -9.82   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.87   12.47   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.14  -14.25   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.31  -59.02  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.60  -12.89    2.71  MnCl2:4H2O
MnS(Green)       -5.55   -1.75    3.80  MnS
MnSO4           -14.33  -11.66    2.67  MnSO4
Nahcolite        -5.56   -6.10   -0.55  NaHCO3
Natron          -11.68  -12.99   -1.31  Na2CO3:10H2O
Nesquehonite     -4.20   -9.82   -5.62  MgCO3:3H2O
Nsutite         -27.12   15.44   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.90  -52.20  -46.30  As2S3
Portlandite     -11.40   11.40   22.80  Ca(OH)2
Pyrite           10.99   -7.49  -18.48  FeS2
Pyrochroite      -5.71    9.49   15.20  Mn(OH)2
Pyrolusite      -25.94   15.44   41.38  MnO2
Realgar          -3.51  -23.45  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.50  -44.75  -20.25  FeAsO4:2H2O
Siderite          0.05  -10.84  -10.89  FeCO3
Siderite(d)(3)   -0.39  -10.84  -10.45  FeCO3
Sulfur           -3.18  -18.21  -15.03  S
Thenardite      -14.07  -14.25   -0.18  Na2SO4
Thermonatrite   -13.11  -12.99    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.86  -10.42   -8.56  BaCO3

Reaction step 29.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.19   15.41   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.825e-002 -1.746e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.180e-005
Manganite          -12.90   12.44   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.287e-004  4.287e-004
Siderite(d)(3)      -0.36  -10.81  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.87  -10.44   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.375e-004  Surface charge, eq

Hfo_s         
 5.274e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.875e-006       0.545  2.876e-006      -5.541
Hfo_sOMn+        2.024e-006       0.384  2.024e-006      -5.694
Hfo_sOFe+        2.178e-007       0.041  2.178e-007      -6.662
Hfo_sOHBa+2      9.846e-008       0.019  9.846e-008      -7.007
Hfo_sOH2+        3.420e-008       0.006  3.420e-008      -7.466
Hfo_sOH          2.354e-008       0.004  2.354e-008      -7.628
Hfo_sO-          3.711e-010       0.000  3.711e-010      -9.430

Hfo           
 1.375e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.148e-004       0.544  1.148e-004      -3.940
Hfo_wOH          7.898e-005       0.374  7.898e-005      -4.102
Hfo_wOFe+        6.821e-006       0.032  6.821e-006      -5.166
Hfo_wOMn+        5.395e-006       0.026  5.396e-006      -5.268
Hfo_wOCa+        1.960e-006       0.009  1.960e-006      -5.708
Hfo_wOMg+        1.545e-006       0.007  1.545e-006      -5.811
Hfo_wO-          1.245e-006       0.006  1.245e-006      -5.905
Hfo_wOFeOH       2.463e-007       0.001  2.463e-007      -6.608
Hfo_wH2AsO3      1.194e-008       0.000  1.194e-008      -7.923
Hfo_wOBa+        9.700e-010       0.000  9.700e-010      -9.013
Hfo_wOHSO4-2     6.523e-011       0.000  6.523e-011     -10.186
Hfo_wSO4-        4.751e-011       0.000  4.751e-011     -10.323
Hfo_wOHAsO4-3    1.325e-016       0.000  1.325e-016     -15.878
Hfo_wHAsO4-      6.264e-018       0.000  6.264e-018     -17.203
Hfo_wH2AsO4      2.945e-019       0.000  2.945e-019     -18.531

Mno           
-3.801e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.079e-028       0.000  3.079e-028     -27.512
Mno_O3-2         2.023e-029       0.000  2.023e-029     -28.694
Mno_O3Ca         1.910e-029       0.000  1.910e-029     -28.719
Mno_O3Ba         4.450e-030       0.000  4.450e-030     -29.352
Mno_O3HMn+       3.151e-030       0.000  3.151e-030     -29.502
Mno_O3H-         5.190e-031       0.000  5.191e-031     -30.285
Mno_O3Na-        4.284e-031       0.000  4.284e-031     -30.368
Mno_O3Mg         3.220e-031       0.000  3.220e-031     -30.492
Mno_O3HCa+       1.706e-031       0.000  1.706e-031     -30.768
Mno_O3HBa+       7.107e-032       0.000  7.107e-032     -31.148
Mno_O3HMg+       1.947e-033       0.000  1.947e-033     -32.711
Mno_O3HNa        1.026e-033       0.000  1.026e-033     -32.989
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        5.155e-041       0.000  5.156e-041     -40.288
Mno_O3H3Cl       1.287e-043       0.000  1.287e-043     -42.890

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.190e-007  3.190e-007
Ba               2.095e-005  2.095e-005
C                7.705e-003  7.705e-003
Ca               1.896e-003  1.896e-003
Cl               9.873e-005  9.873e-005
Fe               4.547e-005  4.547e-005
K                1.893e-005  1.893e-005
Mg               8.332e-005  8.332e-005
Mn               3.207e-005  3.207e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.128      Charge balance
                                       pe  =  -4.152      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.342e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.630e-003
                       Total CO2 (mol/kg)  =  5.136e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.381e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.85
                               Iterations  =  35
                                  Total H  = 1.110246e+002
                                  Total O  = 5.551954e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.461e-007  1.343e-007    -6.835    -6.872    -0.037
   H+                    8.037e-008  7.452e-008    -7.095    -7.128    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.190e-007
   AsS(OH)(HS)-          3.184e-007  2.927e-007    -6.497    -6.534    -0.037
   H3AsO3                5.872e-010  5.881e-010    -9.231    -9.231     0.001
   H2AsO3-               6.078e-012  5.587e-012   -11.216   -11.253    -0.037
   As3S4(HS)2-           2.402e-016  2.208e-016   -15.619   -15.656    -0.037
   H4AsO3+               2.362e-017  2.171e-017   -16.627   -16.663    -0.037
   HAsO3-2               2.096e-019  1.496e-019   -18.679   -18.825    -0.146
   AsO3-3                8.551e-028  4.006e-028   -27.068   -27.397    -0.329
As(5)           3.779e-018



   HAsO4-2               2.058e-018  1.469e-018   -17.687   -17.833    -0.146
   H2AsO4-               1.721e-018  1.582e-018   -17.764   -17.801    -0.037
   AsO4-3                9.421e-023  4.413e-023   -22.026   -22.355    -0.329
   H3AsO4                2.349e-023  2.352e-023   -22.629   -22.628     0.001
Ba              2.095e-005
   Ba+2                  2.032e-005  1.450e-005    -4.692    -4.838    -0.146
   BaHCO3+               6.082e-007  5.591e-007    -6.216    -6.253    -0.037
   BaCO3                 1.893e-008  1.896e-008    -7.723    -7.722     0.001
   BaSO4                 9.722e-010  9.737e-010    -9.012    -9.012     0.001
   BaOH+                 7.174e-012  6.594e-012   -11.144   -11.181    -0.037
C(-4)           2.569e-003
   CH4                   2.569e-003  2.573e-003    -2.590    -2.590     0.001
C(4)            5.136e-003
   HCO3-                 4.364e-003  4.021e-003    -2.360    -2.396    -0.036
   CO2                   6.728e-004  6.738e-004    -3.172    -3.171     0.001
   CaHCO3+               7.304e-005  6.714e-005    -4.136    -4.173    -0.037
   MnHCO3+               6.276e-006  5.769e-006    -5.202    -5.239    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.511e-006  2.531e-006    -5.455    -5.597    -0.142
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.970e-006  2.730e-006    -5.527    -5.564    -0.037
   FeHCO3+               2.689e-006  2.471e-006    -5.570    -5.607    -0.037
   BaHCO3+               6.082e-007  5.591e-007    -6.216    -6.253    -0.037
   NaHCO3                4.511e-007  4.517e-007    -6.346    -6.345     0.001
   FeCO3                 3.726e-007  3.731e-007    -6.429    -6.428     0.001
   MgCO3                 1.399e-007  1.401e-007    -6.854    -6.853     0.001
   BaCO3                 1.893e-008  1.896e-008    -7.723    -7.722     0.001
   NaCO3-                1.024e-008  9.414e-009    -7.990    -8.026    -0.037
Ca              1.896e-003
   Ca+2                  1.817e-003  1.309e-003    -2.741    -2.883    -0.142
   CaHCO3+               7.304e-005  6.714e-005    -4.136    -4.173    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.493e-008  3.498e-008    -7.457    -7.456     0.001
   CaOH+                 3.171e-009  2.915e-009    -8.499    -8.535    -0.037
   CaHSO4+               1.661e-014  1.527e-014   -13.780   -13.816    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.065e-005    -4.006    -4.043    -0.037
   MnCl+                 6.467e-009  5.945e-009    -8.189    -8.226    -0.037
   FeCl+                 8.367e-010  7.691e-010    -9.077    -9.114    -0.037
   MnCl2                 2.349e-013  2.352e-013   -12.629   -12.629     0.001
   MnCl3-                6.389e-018  5.873e-018   -17.195   -17.231    -0.037
   FeCl+2                1.587e-025  1.133e-025   -24.799   -24.946    -0.146
   FeCl2+                4.992e-029  4.588e-029   -28.302   -28.338    -0.037
   FeCl3                 4.153e-034  4.159e-034   -33.382   -33.381     0.001
Fe(2)           4.547e-005
   Fe(HS)2               3.346e-005  3.351e-005    -4.475    -4.475     0.001
   Fe+2                  8.610e-006  6.146e-006    -5.065    -5.211    -0.146
   FeHCO3+               2.689e-006  2.471e-006    -5.570    -5.607    -0.037
   FeCO3                 3.726e-007  3.731e-007    -6.429    -6.428     0.001
   Fe(HS)3-              3.105e-007  2.854e-007    -6.508    -6.545    -0.037
   FeOH+                 2.837e-008  2.608e-008    -7.547    -7.584    -0.037
   FeCl+                 8.367e-010  7.691e-010    -9.077    -9.114    -0.037
   FeSO4                 1.462e-010  1.464e-010    -9.835    -9.834     0.001
   Fe(OH)2               2.974e-012  2.978e-012   -11.527   -11.526     0.001
   Fe(OH)3-              1.615e-015  1.485e-015   -14.792   -14.828    -0.037
   FeHSO4+               7.801e-017  7.171e-017   -16.108   -16.144    -0.037
Fe(3)           4.520e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.733e-014  1.593e-014   -13.761   -13.798    -0.037
   Fe(OH)4-              3.666e-016  3.370e-016   -15.436   -15.472    -0.037
   FeOH+2                5.023e-018  3.586e-018   -17.299   -17.445    -0.146
   Fe+3                  8.837e-023  4.139e-023   -22.054   -22.383    -0.329
   FeCl+2                1.587e-025  1.133e-025   -24.799   -24.946    -0.146
   FeSO4+                6.614e-026  6.079e-026   -25.180   -25.216    -0.037
   FeCl2+                4.992e-029  4.588e-029   -28.302   -28.338    -0.037
   Fe(SO4)2-             1.938e-031  1.781e-031   -30.713   -30.749    -0.037
   FeHSO4+2              1.699e-032  1.213e-032   -31.770   -31.916    -0.146



   Fe2(OH)2+4            1.333e-033  3.461e-034   -32.875   -33.461    -0.586
   FeCl3                 4.153e-034  4.159e-034   -33.382   -33.381     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.024   -44.939    -0.915
H(0)            1.579e-009
   H2                    7.893e-010  7.904e-010    -9.103    -9.102     0.001
K               1.893e-005
   K+                    1.893e-005  1.738e-005    -4.723    -4.760    -0.037
   KSO4-                 1.779e-011  1.635e-011   -10.750   -10.786    -0.037
Mg              8.332e-005
   Mg+2                  8.021e-005  5.803e-005    -4.096    -4.236    -0.141
   MgHCO3+               2.970e-006  2.730e-006    -5.527    -5.564    -0.037
   MgCO3                 1.399e-007  1.401e-007    -6.854    -6.853     0.001
   MgOH+                 3.075e-009  2.827e-009    -8.512    -8.549    -0.037
   MgSO4                 1.819e-009  1.822e-009    -8.740    -8.739     0.001
Mn(2)           3.207e-005
   Mn+2                  2.255e-005  1.610e-005    -4.647    -4.793    -0.146
   MnHCO3+               6.276e-006  5.769e-006    -5.202    -5.239    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.467e-009  5.945e-009    -8.189    -8.226    -0.037
   MnOH+                 6.040e-009  5.552e-009    -8.219    -8.256    -0.037
   MnSO4                 3.829e-010  3.834e-010    -9.417    -9.416     0.001
   MnCl2                 2.349e-013  2.352e-013   -12.629   -12.629     0.001
   MnCl3-                6.389e-018  5.873e-018   -17.195   -17.231    -0.037
   Mn(OH)3-              6.704e-019  6.163e-019   -18.174   -18.210    -0.037
Mn(3)           7.490e-035
   Mn+3                  7.490e-035  3.508e-035   -34.126   -34.455    -0.329
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.672   -82.818    -0.146
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.317   -96.354    -0.037
Na              2.176e-004
   Na+                   2.172e-004  1.998e-004    -3.663    -3.699    -0.036
   NaHCO3                4.511e-007  4.517e-007    -6.346    -6.345     0.001
   NaCO3-                1.024e-008  9.414e-009    -7.990    -8.026    -0.037
   NaSO4-                1.459e-010  1.341e-010    -9.836    -9.873    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.177   -74.176     0.001
S(-2)           2.082e-004
   HS-                   8.509e-005  7.821e-005    -4.070    -4.107    -0.037
   H2S                   5.088e-005  5.096e-005    -4.293    -4.293     0.001
   Fe(HS)2               3.346e-005  3.351e-005    -4.475    -4.475     0.001
   S5-2                  3.544e-007  2.667e-007    -6.451    -6.574    -0.123
   AsS(OH)(HS)-          3.184e-007  2.927e-007    -6.497    -6.534    -0.037
   Fe(HS)3-              3.105e-007  2.854e-007    -6.508    -6.545    -0.037
   S4-2                  2.092e-007  1.556e-007    -6.679    -6.808    -0.129
   S6-2                  1.815e-007  1.380e-007    -6.741    -6.860    -0.119
   S-2                   1.776e-010  1.268e-010    -9.751    -9.897    -0.146
   S3-2                  7.467e-011  5.483e-011   -10.127   -10.261    -0.134
   S2-2                  4.282e-012  3.112e-012   -11.368   -11.507    -0.139
   As3S4(HS)2-           2.402e-016  2.208e-016   -15.619   -15.656    -0.037
S(6)            2.249e-007
   SO4-2                 1.865e-007  1.339e-007    -6.729    -6.873    -0.144
   CaSO4                 3.493e-008  3.498e-008    -7.457    -7.456     0.001
   MgSO4                 1.819e-009  1.822e-009    -8.740    -8.739     0.001
   BaSO4                 9.722e-010  9.737e-010    -9.012    -9.012     0.001
   MnSO4                 3.829e-010  3.834e-010    -9.417    -9.416     0.001
   FeSO4                 1.462e-010  1.464e-010    -9.835    -9.834     0.001
   NaSO4-                1.459e-010  1.341e-010    -9.836    -9.873    -0.037
   KSO4-                 1.779e-011  1.635e-011   -10.750   -10.786    -0.037
   HSO4-                 1.056e-012  9.704e-013   -11.976   -12.013    -0.037
   CaHSO4+               1.661e-014  1.527e-014   -13.780   -13.816    -0.037
   FeHSO4+               7.801e-017  7.171e-017   -16.108   -16.144    -0.037
   FeSO4+                6.614e-026  6.079e-026   -25.180   -25.216    -0.037
   Fe(SO4)2-             1.938e-031  1.781e-031   -30.713   -30.749    -0.037
   FeHSO4+2              1.699e-032  1.213e-032   -31.770   -31.916    -0.146

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.40   -9.76   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.08  -18.46   -1.38  As2O3
Artinite         -9.41    0.19    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.48  -45.26    8.23  As2O5
As2S3(am)        -7.26  -52.16  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2       -9.12  -59.23  -50.11  Ba3(AsO4)2
Barite           -1.74  -11.71   -9.97  BaSO4
Birnessite      -28.19   15.41   43.60  MnO2
Bixbyite        -25.53  -26.14   -0.61  Mn2O3
Brucite          -6.82   10.02   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.46  -53.36  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.27   -2.59   -2.86  CH4
Claudetite      -17.12  -18.46   -1.34  As2O3
CO2(g)           -1.70   -3.17   -1.47  CO2
Dolomite         -1.22  -18.31  -17.09  CaMg(CO3)2
Dolomite(d)      -1.77  -18.31  -16.54  CaMg(CO3)2
Epsomite         -8.97  -11.11   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.19   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.14  -37.89  -45.03  Fe3S4
Gypsum           -5.18   -9.76   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.30   -4.29   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.69   34.34   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.01  -37.98  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.55  -29.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.68  -42.89   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.55  -41.83   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.87  -45.26   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.80   -9.83   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.90   12.44   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.16  -14.27   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.38  -59.09  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.59  -12.88    2.71  MnCl2:4H2O
MnS(Green)       -5.57   -1.77    3.80  MnS
MnSO4           -14.34  -11.67    2.67  MnSO4
Nahcolite        -5.55   -6.10   -0.55  NaHCO3
Natron          -11.69  -13.00   -1.31  Na2CO3:10H2O
Nesquehonite     -4.21   -9.83   -5.62  MgCO3:3H2O
Nsutite         -27.15   15.41   42.56  MnO2
O2(g)           -71.28  -74.18   -2.89  O2
Orpiment         -5.86  -52.16  -46.30  As2S3
Portlandite     -11.43   11.37   22.80  Ca(OH)2
Pyrite           11.01   -7.47  -18.48  FeS2
Pyrochroite      -5.74    9.46   15.20  Mn(OH)2
Pyrolusite      -25.97   15.41   41.38  MnO2
Realgar          -3.50  -23.44  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3



Scorodite       -24.49  -44.74  -20.25  FeAsO4:2H2O
Siderite          0.08  -10.81  -10.89  FeCO3
Siderite(d)(3)   -0.36  -10.81  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.09  -14.27   -0.18  Na2SO4
Thermonatrite   -13.12  -13.00    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.87  -10.44   -8.56  BaCO3

Reaction step 30.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.21   15.39   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.821e-002 -1.793e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.388e-005
Manganite          -12.93   12.41   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.281e-004  4.281e-004
Siderite(d)(3)      -0.33  -10.78  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.88  -10.45   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.395e-004  Surface charge, eq

Hfo_s         
 5.273e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.921e-006       0.554  2.921e-006      -5.535
Hfo_sOMn+        1.970e-006       0.374  1.970e-006      -5.705
Hfo_sOFe+        2.254e-007       0.043  2.254e-007      -6.647
Hfo_sOHBa+2      9.757e-008       0.019  9.757e-008      -7.011
Hfo_sOH2+        3.550e-008       0.007  3.550e-008      -7.450
Hfo_sOH          2.341e-008       0.004  2.341e-008      -7.631
Hfo_sO-          3.537e-010       0.000  3.537e-010      -9.451

Hfo           
 1.395e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        1.170e-004       0.555  1.170e-004      -3.932
Hfo_wOH          7.714e-005       0.366  7.714e-005      -4.113
Hfo_wOFe+        6.930e-006       0.033  6.930e-006      -5.159
Hfo_wOMn+        5.156e-006       0.024  5.156e-006      -5.288
Hfo_wOCa+        1.873e-006       0.009  1.873e-006      -5.728
Hfo_wOMg+        1.442e-006       0.007  1.442e-006      -5.841
Hfo_wO-          1.165e-006       0.006  1.165e-006      -5.934
Hfo_wOFeOH       2.398e-007       0.001  2.398e-007      -6.620
Hfo_wH2AsO3      1.181e-008       0.000  1.181e-008      -7.928
Hfo_wOBa+        9.043e-010       0.000  9.043e-010      -9.044
Hfo_wOHSO4-2     6.095e-011       0.000  6.095e-011     -10.215
Hfo_wSO4-        4.633e-011       0.000  4.633e-011     -10.334
Hfo_wOHAsO4-3    1.161e-016       0.000  1.161e-016     -15.935
Hfo_wHAsO4-      5.976e-018       0.000  5.977e-018     -17.224
Hfo_wH2AsO4      2.933e-019       0.000  2.933e-019     -18.533

Mno           
-7.027e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.842e-025       0.000  5.842e-025     -24.233
Mno_O3-2         3.759e-026       0.000  3.759e-026     -25.425
Mno_O3Ca         3.625e-026       0.000  3.625e-026     -25.441
Mno_O3Ba         8.237e-027       0.000  8.237e-027     -26.084
Mno_O3HMn+       6.240e-027       0.000  6.240e-027     -26.205
Mno_O3H-         1.007e-027       0.000  1.007e-027     -26.997
Mno_O3Na-        7.954e-028       0.000  7.955e-028     -27.099
Mno_O3Mg         5.969e-028       0.000  5.969e-028     -27.224
Mno_O3HCa+       3.378e-028       0.000  3.378e-028     -27.471
Mno_O3HBa+       1.373e-028       0.000  1.373e-028     -27.862
Mno_O3HMg+       3.767e-030       0.000  3.767e-030     -29.424
Mno_O3HNa        1.987e-030       0.000  1.987e-030     -29.702
Mno_O3H2         2.024e-032       0.000  2.024e-032     -31.694
Mno_O3H3+        1.089e-037       0.000  1.089e-037     -36.963
Mno_O3H3Cl       2.716e-040       0.000  2.716e-040     -39.566

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.191e-007  3.191e-007
Ba               2.095e-005  2.095e-005
C                7.953e-003  7.953e-003
Ca               1.943e-003  1.943e-003
Cl               9.873e-005  9.873e-005
Fe               4.745e-005  4.744e-005
K                1.893e-005  1.893e-005
Mg               8.342e-005  8.342e-005
Mn               3.290e-005  3.290e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.109      Charge balance
                                       pe  =  -4.132      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.483e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.733e-003
                       Total CO2 (mol/kg)  =  5.284e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.401e-004



 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.79
                               Iterations  =  30
                                  Total H  = 1.110250e+002
                                  Total O  = 5.551988e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.401e-007  1.287e-007    -6.853    -6.890    -0.037
   H+                    8.393e-008  7.777e-008    -7.076    -7.109    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.191e-007
   AsS(OH)(HS)-          3.185e-007  2.925e-007    -6.497    -6.534    -0.037
   H3AsO3                5.948e-010  5.956e-010    -9.226    -9.225     0.001
   H2AsO3-               5.904e-012  5.422e-012   -11.229   -11.266    -0.037
   As3S4(HS)2-           2.614e-016  2.401e-016   -15.583   -15.620    -0.037
   H4AsO3+               2.499e-017  2.295e-017   -16.602   -16.639    -0.037
   HAsO3-2               1.955e-019  1.391e-019   -18.709   -18.857    -0.148
   AsO3-3                7.678e-028  3.569e-028   -27.115   -27.447    -0.333
As(5)           3.616e-018
   HAsO4-2               1.933e-018  1.375e-018   -17.714   -17.862    -0.148
   H2AsO4-               1.683e-018  1.546e-018   -17.774   -17.811    -0.037
   AsO4-3                8.515e-023  3.958e-023   -22.070   -22.402    -0.333
   H3AsO4                2.395e-023  2.398e-023   -22.621   -22.620     0.001
Ba              2.095e-005
   Ba+2                  2.031e-005  1.445e-005    -4.692    -4.840    -0.148
   BaHCO3+               6.197e-007  5.692e-007    -6.208    -6.245    -0.037
   BaCO3                 1.847e-008  1.850e-008    -7.733    -7.733     0.001
   BaSO4                 9.266e-010  9.279e-010    -9.033    -9.032     0.001
   BaOH+                 6.854e-012  6.294e-012   -11.164   -11.201    -0.037
C(-4)           2.669e-003
   CH4                   2.669e-003  2.673e-003    -2.574    -2.573     0.001
C(4)            5.284e-003
   HCO3-                 4.464e-003  4.110e-003    -2.350    -2.386    -0.036
   CO2                   7.176e-004  7.187e-004    -3.144    -3.143     0.001
   CaHCO3+               7.629e-005  7.006e-005    -4.118    -4.155    -0.037
   MnHCO3+               6.556e-006  6.021e-006    -5.183    -5.220    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.449e-006  2.478e-006    -5.462    -5.606    -0.144
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.031e-006  2.783e-006    -5.518    -5.555    -0.037
   FeHCO3+               2.986e-006  2.742e-006    -5.525    -5.562    -0.037
   BaHCO3+               6.197e-007  5.692e-007    -6.208    -6.245    -0.037
   NaHCO3                4.606e-007  4.613e-007    -6.337    -6.336     0.001
   FeCO3                 3.961e-007  3.966e-007    -6.402    -6.402     0.001
   MgCO3                 1.367e-007  1.369e-007    -6.864    -6.864     0.001
   BaCO3                 1.847e-008  1.850e-008    -7.733    -7.733     0.001
   NaCO3-                1.003e-008  9.211e-009    -7.999    -8.036    -0.037
Ca              1.943e-003
   Ca+2                  1.861e-003  1.337e-003    -2.730    -2.874    -0.144
   CaHCO3+               7.629e-005  7.006e-005    -4.118    -4.155    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.412e-008  3.417e-008    -7.467    -7.466     0.001
   CaOH+                 3.105e-009  2.852e-009    -8.508    -8.545    -0.037
   CaHSO4+               1.695e-014  1.557e-014   -13.771   -13.808    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.057e-005    -4.006    -4.043    -0.037
   MnCl+                 6.604e-009  6.065e-009    -8.180    -8.217    -0.037
   FeCl+                 9.082e-010  8.341e-010    -9.042    -9.079    -0.037
   MnCl2                 2.394e-013  2.398e-013   -12.621   -12.620     0.001
   MnCl3-                6.513e-018  5.981e-018   -17.186   -17.223    -0.037
   FeCl+2                1.809e-025  1.287e-025   -24.743   -24.890    -0.148
   FeCl2+                5.669e-029  5.206e-029   -28.247   -28.283    -0.037
   FeCl3                 4.708e-034  4.715e-034   -33.327   -33.326     0.001
Fe(2)           4.745e-005



   Fe(HS)2               3.435e-005  3.440e-005    -4.464    -4.463     0.001
   Fe+2                  9.378e-006  6.672e-006    -5.028    -5.176    -0.148
   FeHCO3+               2.986e-006  2.742e-006    -5.525    -5.562    -0.037
   FeCO3                 3.961e-007  3.966e-007    -6.402    -6.402     0.001
   Fe(HS)3-              3.102e-007  2.849e-007    -6.508    -6.545    -0.037
   FeOH+                 2.954e-008  2.713e-008    -7.530    -7.567    -0.037
   FeCl+                 9.082e-010  8.341e-010    -9.042    -9.079    -0.037
   FeSO4                 1.518e-010  1.520e-010    -9.819    -9.818     0.001
   Fe(OH)2               2.964e-012  2.968e-012   -11.528   -11.527     0.001
   Fe(OH)3-              1.544e-015  1.418e-015   -14.811   -14.848    -0.037
   FeHSO4+               8.462e-017  7.772e-017   -16.073   -16.109    -0.037
Fe(3)           4.596e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.810e-014  1.663e-014   -13.742   -13.779    -0.037
   Fe(OH)4-              3.516e-016  3.229e-016   -15.454   -15.491    -0.037
   FeOH+2                5.489e-018  3.906e-018   -17.260   -17.408    -0.148
   Fe+3                  1.012e-022  4.705e-023   -21.995   -22.327    -0.333
   FeCl+2                1.809e-025  1.287e-025   -24.743   -24.890    -0.148
   FeSO4+                7.198e-026  6.611e-026   -25.143   -25.180    -0.037
   FeCl2+                5.669e-029  5.206e-029   -28.247   -28.283    -0.037
   Fe(SO4)2-             2.018e-031  1.853e-031   -30.695   -30.732    -0.037
   FeHSO4+2              1.935e-032  1.377e-032   -31.713   -31.861    -0.148
   Fe2(OH)2+4            1.602e-033  4.105e-034   -32.795   -33.387    -0.591
   FeCl3                 4.708e-034  4.715e-034   -33.327   -33.326     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.922   -44.846    -0.924
H(0)            1.568e-009
   H2                    7.841e-010  7.852e-010    -9.106    -9.105     0.001
K               1.893e-005
   K+                    1.893e-005  1.736e-005    -4.723    -4.760    -0.037
   KSO4-                 1.702e-011  1.563e-011   -10.769   -10.806    -0.037
Mg              8.342e-005
   Mg+2                  8.025e-005  5.788e-005    -4.096    -4.237    -0.142
   MgHCO3+               3.031e-006  2.783e-006    -5.518    -5.555    -0.037
   MgCO3                 1.367e-007  1.369e-007    -6.864    -6.864     0.001
   MgOH+                 2.942e-009  2.702e-009    -8.531    -8.568    -0.037
   MgSO4                 1.736e-009  1.739e-009    -8.760    -8.760     0.001
Mn(2)           3.290e-005
   Mn+2                  2.310e-005  1.644e-005    -4.636    -4.784    -0.148
   MnHCO3+               6.556e-006  6.021e-006    -5.183    -5.220    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.604e-009  6.065e-009    -8.180    -8.217    -0.037
   MnOH+                 5.915e-009  5.432e-009    -8.228    -8.265    -0.037
   MnSO4                 3.740e-010  3.746e-010    -9.427    -9.426     0.001
   MnCl2                 2.394e-013  2.398e-013   -12.621   -12.620     0.001
   MnCl3-                6.513e-018  5.981e-018   -17.186   -17.223    -0.037
   Mn(OH)3-              6.028e-019  5.536e-019   -18.220   -18.257    -0.037
Mn(3)           8.069e-035
   Mn+3                  8.069e-035  3.751e-035   -34.093   -34.426    -0.333
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.730   -82.878    -0.148
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.356   -96.393    -0.037
Na              2.176e-004
   Na+                   2.172e-004  1.996e-004    -3.663    -3.700    -0.037
   NaHCO3                4.606e-007  4.613e-007    -6.337    -6.336     0.001
   NaCO3-                1.003e-008  9.211e-009    -7.999    -8.036    -0.037
   NaSO4-                1.396e-010  1.282e-010    -9.855    -9.892    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.171   -74.170     0.001
S(-2)           2.082e-004
   HS-                   8.281e-005  7.606e-005    -4.082    -4.119    -0.037
   H2S                   5.164e-005  5.171e-005    -4.287    -4.286     0.001
   Fe(HS)2               3.435e-005  3.440e-005    -4.464    -4.463     0.001
   S5-2                  3.310e-007  2.485e-007    -6.480    -6.605    -0.125
   AsS(OH)(HS)-          3.185e-007  2.925e-007    -6.497    -6.534    -0.037
   Fe(HS)3-              3.102e-007  2.849e-007    -6.508    -6.545    -0.037
   S4-2                  1.955e-007  1.450e-007    -6.709    -6.839    -0.130



   S6-2                  1.695e-007  1.286e-007    -6.771    -6.891    -0.120
   S-2                   1.660e-010  1.181e-010    -9.780    -9.928    -0.148
   S3-2                  6.978e-011  5.109e-011   -10.156   -10.292    -0.135
   S2-2                  4.002e-012  2.900e-012   -11.398   -11.538    -0.140
   As3S4(HS)2-           2.614e-016  2.401e-016   -15.583   -15.620    -0.037
S(6)            2.165e-007
   SO4-2                 1.790e-007  1.281e-007    -6.747    -6.892    -0.145
   CaSO4                 3.412e-008  3.417e-008    -7.467    -7.466     0.001
   MgSO4                 1.736e-009  1.739e-009    -8.760    -8.760     0.001
   BaSO4                 9.266e-010  9.279e-010    -9.033    -9.032     0.001
   MnSO4                 3.740e-010  3.746e-010    -9.427    -9.426     0.001
   FeSO4                 1.518e-010  1.520e-010    -9.819    -9.818     0.001
   NaSO4-                1.396e-010  1.282e-010    -9.855    -9.892    -0.037
   KSO4-                 1.702e-011  1.563e-011   -10.769   -10.806    -0.037
   HSO4-                 1.055e-012  9.689e-013   -11.977   -12.014    -0.037
   CaHSO4+               1.695e-014  1.557e-014   -13.771   -13.808    -0.037
   FeHSO4+               8.462e-017  7.772e-017   -16.073   -16.109    -0.037
   FeSO4+                7.198e-026  6.611e-026   -25.143   -25.180    -0.037
   Fe(SO4)2-             2.018e-031  1.853e-031   -30.695   -30.732    -0.037
   FeHSO4+2              1.935e-032  1.377e-032   -31.713   -31.861    -0.148

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.41   -9.77   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.07  -18.45   -1.38  As2O3
Artinite         -9.46    0.14    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.47  -45.24    8.23  As2O5
As2S3(am)        -7.23  -52.13  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2       -9.22  -59.33  -50.11  Ba3(AsO4)2
Barite           -1.76  -11.73   -9.97  BaSO4
Birnessite      -28.21   15.39   43.60  MnO2
Bixbyite        -25.59  -26.20   -0.61  Mn2O3
Brucite          -6.86    9.98   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.52  -53.43  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.29   -2.57   -2.86  CH4
Claudetite      -17.11  -18.45   -1.34  As2O3
CO2(g)           -1.68   -3.14   -1.47  CO2
Dolomite         -1.23  -18.32  -17.09  CaMg(CO3)2
Dolomite(d)      -1.78  -18.32  -16.54  CaMg(CO3)2
Epsomite         -8.99  -11.13   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.19   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.17  -37.87  -45.03  Fe3S4
Gypsum           -5.19   -9.77   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.77   34.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.04  -38.01  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.63  -29.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.66  -42.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.53  -41.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.83  -45.22   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.81   -9.84   -8.03  MgCO3



Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.93   12.41   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.18  -14.29   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.45  -59.16  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.58  -12.87    2.71  MnCl2:4H2O
MnS(Green)       -5.59   -1.79    3.80  MnS
MnSO4           -14.35  -11.68    2.67  MnSO4
Nahcolite        -5.54   -6.09   -0.55  NaHCO3
Natron          -11.70  -13.01   -1.31  Na2CO3:10H2O
Nesquehonite     -4.22   -9.84   -5.62  MgCO3:3H2O
Nsutite         -27.17   15.39   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.83  -52.13  -46.30  As2S3
Portlandite     -11.46   11.34   22.80  Ca(OH)2
Pyrite           11.02   -7.46  -18.48  FeS2
Pyrochroite      -5.77    9.43   15.20  Mn(OH)2
Pyrolusite      -25.99   15.39   41.38  MnO2
Realgar          -3.49  -23.43  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.48  -44.73  -20.25  FeAsO4:2H2O
Siderite          0.11  -10.78  -10.89  FeCO3
Siderite(d)(3)   -0.33  -10.78  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.11  -14.29   -0.18  Na2SO4
Thermonatrite   -13.13  -13.01    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.88  -10.45   -8.56  BaCO3

Reaction step 31.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.24   15.36   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.816e-002 -1.840e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.597e-005
Manganite          -12.95   12.39   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.276e-004  4.276e-004
Siderite(d)(3)      -0.31  -10.76  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.89  -10.46   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------



Hfo           
 1.414e-004  Surface charge, eq

Hfo_s         
 5.272e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.963e-006       0.562  2.963e-006      -5.528
Hfo_sOMn+        1.919e-006       0.364  1.919e-006      -5.717
Hfo_sOFe+        2.328e-007       0.044  2.328e-007      -6.633
Hfo_sOHBa+2      9.667e-008       0.018  9.667e-008      -7.015
Hfo_sOH2+        3.678e-008       0.007  3.678e-008      -7.434
Hfo_sOH          2.329e-008       0.004  2.329e-008      -7.633
Hfo_sO-          3.377e-010       0.000  3.377e-010      -9.471

Hfo           
 1.414e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.191e-004       0.565  1.191e-004      -3.924
Hfo_wOH          7.537e-005       0.357  7.537e-005      -4.123
Hfo_wOFe+        7.032e-006       0.033  7.032e-006      -5.153
Hfo_wOMn+        4.934e-006       0.023  4.934e-006      -5.307
Hfo_wOCa+        1.792e-006       0.008  1.792e-006      -5.747
Hfo_wOMg+        1.349e-006       0.006  1.349e-006      -5.870
Hfo_wO-          1.093e-006       0.005  1.093e-006      -5.961
Hfo_wOFeOH       2.336e-007       0.001  2.336e-007      -6.632
Hfo_wH2AsO3      1.169e-008       0.000  1.169e-008      -7.932
Hfo_wOBa+        8.450e-010       0.000  8.450e-010      -9.073
Hfo_wOHSO4-2     5.704e-011       0.000  5.704e-011     -10.244
Hfo_wSO4-        4.517e-011       0.000  4.517e-011     -10.345
Hfo_wOHAsO4-3    1.023e-016       0.000  1.023e-016     -15.990
Hfo_wHAsO4-      5.715e-018       0.000  5.715e-018     -17.243
Hfo_wH2AsO4      2.922e-019       0.000  2.922e-019     -18.534

Mno           
-8.322e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.097e-025       0.000  7.097e-025     -24.149
Mno_O3-2         4.476e-026       0.000  4.476e-026     -25.349
Mno_O3Ca         4.403e-026       0.000  4.404e-026     -25.356
Mno_O3Ba         9.772e-027       0.000  9.772e-027     -26.010
Mno_O3HMn+       7.897e-027       0.000  7.897e-027     -26.103
Mno_O3H-         1.249e-027       0.000  1.249e-027     -26.904
Mno_O3Na-        9.464e-028       0.000  9.464e-028     -27.024
Mno_O3Mg         7.089e-028       0.000  7.090e-028     -27.149
Mno_O3HCa+       4.275e-028       0.000  4.275e-028     -27.369
Mno_O3HBa+       1.697e-028       0.000  1.697e-028     -27.770
Mno_O3HMg+       4.661e-030       0.000  4.661e-030     -29.332
Mno_O3HNa        2.463e-030       0.000  2.463e-030     -29.609
Mno_O3H2         2.615e-032       0.000  2.615e-032     -31.582
Mno_O3H3+        1.466e-037       0.000  1.466e-037     -36.834
Mno_O3H3Cl       3.654e-040       0.000  3.654e-040     -39.437

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.193e-007  3.192e-007



Ba               2.095e-005  2.095e-005
C                8.200e-003  8.200e-003
Ca               1.990e-003  1.990e-003
Cl               9.873e-005  9.873e-005
Fe               4.943e-005  4.943e-005
K                1.893e-005  1.893e-005
Mg               8.352e-005  8.351e-005
Mn               3.373e-005  3.373e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.091      Charge balance
                                       pe  =  -4.113      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.623e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.835e-003
                       Total CO2 (mol/kg)  =  5.432e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.420e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.73
                               Iterations  =  29
                                  Total H  = 1.110254e+002
                                  Total O  = 5.552023e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.346e-007  1.235e-007    -6.871    -6.908    -0.037
   H+                    8.750e-008  8.102e-008    -7.058    -7.091    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.193e-007
   AsS(OH)(HS)-          3.186e-007  2.924e-007    -6.497    -6.534    -0.037
   H3AsO3                6.026e-010  6.035e-010    -9.220    -9.219     0.001
   H2AsO3-               5.747e-012  5.274e-012   -11.241   -11.278    -0.037
   As3S4(HS)2-           2.836e-016  2.602e-016   -15.547   -15.585    -0.037
   H4AsO3+               2.640e-017  2.422e-017   -16.578   -16.616    -0.037
   HAsO3-2               1.831e-019  1.299e-019   -18.737   -18.886    -0.149
   AsO3-3                6.931e-028  3.199e-028   -27.159   -27.495    -0.336
As(5)           3.470e-018
   HAsO4-2               1.822e-018  1.292e-018   -17.740   -17.889    -0.149
   H2AsO4-               1.648e-018  1.513e-018   -17.783   -17.820    -0.037
   AsO4-3                7.735e-023  3.569e-023   -22.112   -22.447    -0.336
   H3AsO4                2.442e-023  2.445e-023   -22.612   -22.612     0.001
Ba              2.095e-005
   Ba+2                  2.030e-005  1.439e-005    -4.693    -4.842    -0.149
   BaHCO3+               6.310e-007  5.790e-007    -6.200    -6.237    -0.037
   BaCO3                 1.804e-008  1.807e-008    -7.744    -7.743     0.001
   BaSO4                 8.842e-010  8.855e-010    -9.053    -9.053     0.001
   BaOH+                 6.560e-012  6.019e-012   -11.183   -11.220    -0.037
C(-4)           2.769e-003
   CH4                   2.769e-003  2.773e-003    -2.558    -2.557     0.001
C(4)            5.432e-003
   HCO3-                 4.562e-003  4.197e-003    -2.341    -2.377    -0.036
   CO2                   7.634e-004  7.646e-004    -3.117    -3.117     0.001
   CaHCO3+               7.954e-005  7.299e-005    -4.099    -4.137    -0.037
   MnHCO3+               6.835e-006  6.272e-006    -5.165    -5.203    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.391e-006  2.429e-006    -5.470    -5.615    -0.145
   FeHCO3+               3.301e-006  3.029e-006    -5.481    -5.519    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.089e-006  2.835e-006    -5.510    -5.547    -0.037
   BaHCO3+               6.310e-007  5.790e-007    -6.200    -6.237    -0.037



   NaHCO3                4.699e-007  4.706e-007    -6.328    -6.327     0.001
   FeCO3                 4.200e-007  4.206e-007    -6.377    -6.376     0.001
   MgCO3                 1.336e-007  1.338e-007    -6.874    -6.873     0.001
   BaCO3                 1.804e-008  1.807e-008    -7.744    -7.743     0.001
   NaCO3-                9.831e-009  9.021e-009    -8.007    -8.045    -0.037
Ca              1.990e-003
   Ca+2                  1.905e-003  1.364e-003    -2.720    -2.865    -0.145
   CaHCO3+               7.954e-005  7.299e-005    -4.099    -4.137    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.335e-008  3.340e-008    -7.477    -7.476     0.001
   CaOH+                 3.043e-009  2.793e-009    -8.517    -8.554    -0.037
   CaHSO4+               1.727e-014  1.585e-014   -13.763   -13.800    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.049e-005    -4.006    -4.043    -0.038
   MnCl+                 6.737e-009  6.182e-009    -8.172    -8.209    -0.037
   FeCl+                 9.826e-010  9.017e-010    -9.008    -9.045    -0.037
   MnCl2                 2.438e-013  2.442e-013   -12.613   -12.612     0.001
   MnCl3-                6.633e-018  6.087e-018   -17.178   -17.216    -0.037
   FeCl+2                2.050e-025  1.454e-025   -24.688   -24.838    -0.149
   FeCl2+                6.404e-029  5.876e-029   -28.194   -28.231    -0.037
   FeCl3                 5.310e-034  5.318e-034   -33.275   -33.274     0.001
Fe(2)           4.943e-005
   Fe(HS)2               3.519e-005  3.524e-005    -4.454    -4.453     0.001
   Fe+2                  1.018e-005  7.218e-006    -4.992    -5.142    -0.149
   FeHCO3+               3.301e-006  3.029e-006    -5.481    -5.519    -0.037
   FeCO3                 4.200e-007  4.206e-007    -6.377    -6.376     0.001
   Fe(HS)3-              3.095e-007  2.840e-007    -6.509    -6.547    -0.037
   FeOH+                 3.070e-008  2.817e-008    -7.513    -7.550    -0.037
   FeCl+                 9.826e-010  9.017e-010    -9.008    -9.045    -0.037
   FeSO4                 1.573e-010  1.576e-010    -9.803    -9.803     0.001
   Fe(OH)2               2.954e-012  2.959e-012   -11.530   -11.529     0.001
   Fe(OH)3-              1.478e-015  1.357e-015   -14.830   -14.868    -0.037
   FeHSO4+               9.143e-017  8.390e-017   -16.039   -16.076    -0.037
Fe(3)           4.671e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.888e-014  1.732e-014   -13.724   -13.761    -0.037
   Fe(OH)4-              3.377e-016  3.099e-016   -15.471   -15.509    -0.037
   FeOH+2                5.977e-018  4.239e-018   -17.224   -17.373    -0.149
   Fe+3                  1.153e-022  5.320e-023   -21.938   -22.274    -0.336
   FeCl+2                2.050e-025  1.454e-025   -24.688   -24.838    -0.149
   FeSO4+                7.802e-026  7.159e-026   -25.108   -25.145    -0.037
   FeCl2+                6.404e-029  5.876e-029   -28.194   -28.231    -0.037
   Fe(SO4)2-             2.095e-031  1.922e-031   -30.679   -30.716    -0.037
   FeHSO4+2              2.190e-032  1.553e-032   -31.660   -31.809    -0.149
   Fe2(OH)2+4            1.912e-033  4.836e-034   -32.719   -33.316    -0.597
   FeCl3                 5.310e-034  5.318e-034   -33.275   -33.274     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.824   -44.757    -0.933
H(0)            1.558e-009
   H2                    7.791e-010  7.803e-010    -9.108    -9.108     0.001
K               1.893e-005
   K+                    1.893e-005  1.735e-005    -4.723    -4.761    -0.038
   KSO4-                 1.630e-011  1.496e-011   -10.788   -10.825    -0.037
Mg              8.352e-005
   Mg+2                  8.029e-005  5.773e-005    -4.095    -4.239    -0.143
   MgHCO3+               3.089e-006  2.835e-006    -5.510    -5.547    -0.037
   MgCO3                 1.336e-007  1.338e-007    -6.874    -6.873     0.001
   MgOH+                 2.819e-009  2.587e-009    -8.550    -8.587    -0.037
   MgSO4                 1.659e-009  1.661e-009    -8.780    -8.780     0.001
Mn(2)           3.373e-005
   Mn+2                  2.365e-005  1.677e-005    -4.626    -4.775    -0.149
   MnHCO3+               6.835e-006  6.272e-006    -5.165    -5.203    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.737e-009  6.182e-009    -8.172    -8.209    -0.037
   MnOH+                 5.797e-009  5.320e-009    -8.237    -8.274    -0.037
   MnSO4                 3.655e-010  3.660e-010    -9.437    -9.436     0.001
   MnCl2                 2.438e-013  2.442e-013   -12.613   -12.612     0.001
   MnCl3-                6.633e-018  6.087e-018   -17.178   -17.216    -0.037



   Mn(OH)3-              5.444e-019  4.996e-019   -18.264   -18.301    -0.037
Mn(3)           8.666e-035
   Mn+3                  8.666e-035  3.999e-035   -34.062   -34.398    -0.336
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.785   -82.935    -0.149
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.394   -96.431    -0.037
Na              2.176e-004
   Na+                   2.171e-004  1.994e-004    -3.663    -3.700    -0.037
   NaHCO3                4.699e-007  4.706e-007    -6.328    -6.327     0.001
   NaCO3-                9.831e-009  9.021e-009    -8.007    -8.045    -0.037
   NaSO4-                1.337e-010  1.227e-010    -9.874    -9.911    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.165   -74.165     0.001
S(-2)           2.082e-004
   HS-                   8.065e-005  7.401e-005    -4.093    -4.131    -0.037
   H2S                   5.235e-005  5.243e-005    -4.281    -4.280     0.001
   Fe(HS)2               3.519e-005  3.524e-005    -4.454    -4.453     0.001
   AsS(OH)(HS)-          3.186e-007  2.924e-007    -6.497    -6.534    -0.037
   S5-2                  3.099e-007  2.321e-007    -6.509    -6.634    -0.126
   Fe(HS)3-              3.095e-007  2.840e-007    -6.509    -6.547    -0.037
   S4-2                  1.830e-007  1.354e-007    -6.737    -6.868    -0.131
   S6-2                  1.586e-007  1.202e-007    -6.800    -6.920    -0.121
   S-2                   1.556e-010  1.103e-010    -9.808    -9.957    -0.149
   S3-2                  6.536e-011  4.772e-011   -10.185   -10.321    -0.137
   S2-2                  3.750e-012  2.708e-012   -11.426   -11.567    -0.141
   As3S4(HS)2-           2.836e-016  2.602e-016   -15.547   -15.585    -0.037
S(6)            2.086e-007
   SO4-2                 1.720e-007  1.227e-007    -6.764    -6.911    -0.147
   CaSO4                 3.335e-008  3.340e-008    -7.477    -7.476     0.001
   MgSO4                 1.659e-009  1.661e-009    -8.780    -8.780     0.001
   BaSO4                 8.842e-010  8.855e-010    -9.053    -9.053     0.001
   MnSO4                 3.655e-010  3.660e-010    -9.437    -9.436     0.001
   FeSO4                 1.573e-010  1.576e-010    -9.803    -9.803     0.001
   NaSO4-                1.337e-010  1.227e-010    -9.874    -9.911    -0.037
   KSO4-                 1.630e-011  1.496e-011   -10.788   -10.825    -0.037
   HSO4-                 1.054e-012  9.668e-013   -11.977   -12.015    -0.037
   CaHSO4+               1.727e-014  1.585e-014   -13.763   -13.800    -0.037
   FeHSO4+               9.143e-017  8.390e-017   -16.039   -16.076    -0.037
   FeSO4+                7.802e-026  7.159e-026   -25.108   -25.145    -0.037
   Fe(SO4)2-             2.095e-031  1.922e-031   -30.679   -30.716    -0.037
   FeHSO4+2              2.190e-032  1.553e-032   -31.660   -31.809    -0.149

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.42   -9.78   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.06  -18.44   -1.38  As2O3
Artinite         -9.51    0.09    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.45  -45.22    8.23  As2O5
As2S3(am)        -7.20  -52.10  -44.90  As2S3
As_native        -5.62  -18.16  -12.53  As
Ba3(AsO4)2       -9.31  -59.42  -50.11  Ba3(AsO4)2
Barite           -1.78  -11.75   -9.97  BaSO4
Birnessite      -28.24   15.36   43.60  MnO2
Bixbyite        -25.64  -26.25   -0.61  Mn2O3
Brucite          -6.90    9.94   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.59  -53.49  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.30   -2.56   -2.86  CH4
Claudetite      -17.10  -18.44   -1.34  As2O3
CO2(g)           -1.65   -3.12   -1.47  CO2
Dolomite         -1.24  -18.33  -17.09  CaMg(CO3)2
Dolomite(d)      -1.79  -18.33  -16.54  CaMg(CO3)2
Epsomite         -9.01  -11.15   -2.14  MgSO4:7H2O



Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.19  -37.85  -45.03  Fe3S4
Gypsum           -5.20   -9.78   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.28   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.85   34.18   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.07  -38.04  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.71  -29.47   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.46  -43.29   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.65  -42.86   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.52  -41.80   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.80  -45.19   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.82   -9.85   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.95   12.39   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.20  -14.31   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.51  -59.22  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.57  -12.86    2.71  MnCl2:4H2O
MnS(Green)       -5.61   -1.81    3.80  MnS
MnSO4           -14.36  -11.69    2.67  MnSO4
Nahcolite        -5.53   -6.08   -0.55  NaHCO3
Natron          -11.70  -13.02   -1.31  Na2CO3:10H2O
Nesquehonite     -4.23   -9.85   -5.62  MgCO3:3H2O
Nsutite         -27.20   15.36   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.80  -52.10  -46.30  As2S3
Portlandite     -11.48   11.32   22.80  Ca(OH)2
Pyrite           11.03   -7.45  -18.48  FeS2
Pyrochroite      -5.79    9.41   15.20  Mn(OH)2
Pyrolusite      -26.02   15.36   41.38  MnO2
Realgar          -3.48  -23.42  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.47  -44.72  -20.25  FeAsO4:2H2O
Siderite          0.13  -10.76  -10.89  FeCO3
Siderite(d)(3)   -0.31  -10.76  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.13  -14.31   -0.18  Na2SO4
Thermonatrite   -13.14  -13.02    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.89  -10.46   -8.56  BaCO3

Reaction step 32.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.26   15.34   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.811e-002 -1.886e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.805e-005
Manganite          -12.98   12.36   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.270e-004  4.270e-004
Siderite(d)(3)      -0.28  -10.73  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.90  -10.47   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.432e-004  Surface charge, eq

Hfo_s         
 5.271e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.004e-006       0.570  3.004e-006      -5.522
Hfo_sOMn+        1.870e-006       0.355  1.870e-006      -5.728
Hfo_sOFe+        2.400e-007       0.046  2.400e-007      -6.620
Hfo_sOHBa+2      9.578e-008       0.018  9.578e-008      -7.019
Hfo_sOH2+        3.804e-008       0.007  3.804e-008      -7.420
Hfo_sOH          2.315e-008       0.004  2.315e-008      -7.635
Hfo_sO-          3.228e-010       0.000  3.229e-010      -9.491

Hfo           
 1.432e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.211e-004       0.574  1.211e-004      -3.917
Hfo_wOH          7.368e-005       0.349  7.368e-005      -4.133
Hfo_wOFe+        7.128e-006       0.034  7.128e-006      -5.147
Hfo_wOMn+        4.727e-006       0.022  4.727e-006      -5.325
Hfo_wOCa+        1.717e-006       0.008  1.717e-006      -5.765
Hfo_wOMg+        1.265e-006       0.006  1.265e-006      -5.898
Hfo_wO-          1.027e-006       0.005  1.027e-006      -5.988
Hfo_wOFeOH       2.276e-007       0.001  2.277e-007      -6.643
Hfo_wH2AsO3      1.159e-008       0.000  1.159e-008      -7.936
Hfo_wOBa+        7.913e-010       0.000  7.913e-010      -9.102
Hfo_wOHSO4-2     5.348e-011       0.000  5.348e-011     -10.272
Hfo_wSO4-        4.404e-011       0.000  4.404e-011     -10.356
Hfo_wOHAsO4-3    9.061e-017       0.000  9.062e-017     -16.043
Hfo_wHAsO4-      5.477e-018       0.000  5.477e-018     -17.261
Hfo_wH2AsO4      2.912e-019       0.000  2.912e-019     -18.536

Mno           
-2.925e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         2.557e-028       0.000  2.557e-028     -27.592
Mno_O3Ca         1.587e-029       0.000  1.587e-029     -28.800
Mno_O3-2         1.582e-029       0.000  1.582e-029     -28.801
Mno_O3Ba         3.441e-030       0.000  3.441e-030     -29.463
Mno_O3HMn+       2.959e-030       0.000  2.959e-030     -29.529
Mno_O3H-         4.590e-031       0.000  4.590e-031     -30.338
Mno_O3Na-        3.342e-031       0.000  3.342e-031     -30.476
Mno_O3Mg         2.499e-031       0.000  2.500e-031     -30.602
Mno_O3HCa+       1.602e-031       0.000  1.602e-031     -30.795
Mno_O3HBa+       6.215e-032       0.000  6.215e-032     -31.207
Mno_O3HMg+       1.709e-033       0.000  1.709e-033     -32.767
Mno_O3HNa        9.047e-034       0.000  9.047e-034     -33.043
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        5.829e-041       0.000  5.830e-041     -40.234
Mno_O3H3Cl       1.452e-043       0.000  1.452e-043     -42.838

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.194e-007  3.194e-007
Ba               2.095e-005  2.095e-005
C                8.447e-003  8.446e-003
Ca               2.036e-003  2.036e-003
Cl               9.873e-005  9.873e-005
Fe               5.142e-005  5.142e-005
K                1.893e-005  1.893e-005
Mg               8.360e-005  8.360e-005
Mn               3.454e-005  3.454e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.074      Charge balance
                                       pe  =  -4.094      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.760e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.934e-003
                       Total CO2 (mol/kg)  =  5.578e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.438e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.68
                               Iterations  =  29
                                  Total H  = 1.110258e+002
                                  Total O  = 5.552057e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.295e-007  1.188e-007    -6.888    -6.925    -0.038
   H+                    9.106e-008  8.426e-008    -7.041    -7.074    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.194e-007
   AsS(OH)(HS)-          3.187e-007  2.923e-007    -6.497    -6.534    -0.038
   H3AsO3                6.107e-010  6.116e-010    -9.214    -9.214     0.001
   H2AsO3-               5.604e-012  5.139e-012   -11.251   -11.289    -0.038
   As3S4(HS)2-           3.066e-016  2.811e-016   -15.513   -15.551    -0.038
   H4AsO3+               2.785e-017  2.553e-017   -16.555   -16.593    -0.038
   HAsO3-2               1.721e-019  1.217e-019   -18.764   -18.915    -0.151
   AsO3-3                6.288e-028  2.881e-028   -27.201   -27.540    -0.339
As(5)           3.340e-018
   HAsO4-2               1.722e-018  1.218e-018   -17.764   -17.915    -0.151



   H2AsO4-               1.617e-018  1.483e-018   -17.791   -17.829    -0.038
   AsO4-3                7.060e-023  3.235e-023   -22.151   -22.490    -0.339
   H3AsO4                2.489e-023  2.493e-023   -22.604   -22.603     0.001
Ba              2.095e-005
   Ba+2                  2.029e-005  1.434e-005    -4.693    -4.843    -0.151
   BaHCO3+               6.420e-007  5.887e-007    -6.192    -6.230    -0.038
   BaCO3                 1.763e-008  1.766e-008    -7.754    -7.753     0.001
   BaSO4                 8.448e-010  8.461e-010    -9.073    -9.073     0.001
   BaOH+                 6.289e-012  5.767e-012   -11.201   -11.239    -0.038
C(-4)           2.868e-003
   CH4                   2.868e-003  2.873e-003    -2.542    -2.542     0.001
C(4)            5.578e-003
   HCO3-                 4.658e-003  4.282e-003    -2.332    -2.368    -0.037
   CO2                   8.101e-004  8.113e-004    -3.091    -3.091     0.001
   CaHCO3+               8.279e-005  7.591e-005    -4.082    -4.120    -0.038
   MnHCO3+               7.114e-006  6.524e-006    -5.148    -5.186    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               3.635e-006  3.333e-006    -5.439    -5.477    -0.038
   CO3-2                 3.337e-006  2.383e-006    -5.477    -5.623    -0.146
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.147e-006  2.885e-006    -5.502    -5.540    -0.038
   BaHCO3+               6.420e-007  5.887e-007    -6.192    -6.230    -0.038
   NaHCO3                4.791e-007  4.798e-007    -6.320    -6.319     0.001
   FeCO3                 4.443e-007  4.450e-007    -6.352    -6.352     0.001
   MgCO3                 1.308e-007  1.310e-007    -6.884    -6.883     0.001
   BaCO3                 1.763e-008  1.766e-008    -7.754    -7.753     0.001
   NaCO3-                9.644e-009  8.843e-009    -8.016    -8.053    -0.038
Ca              2.036e-003
   Ca+2                  1.948e-003  1.390e-003    -2.711    -2.857    -0.146
   CaHCO3+               8.279e-005  7.591e-005    -4.082    -4.120    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.260e-008  3.265e-008    -7.487    -7.486     0.001
   CaOH+                 2.985e-009  2.737e-009    -8.525    -8.563    -0.038
   CaHSO4+               1.758e-014  1.612e-014   -13.755   -13.793    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.042e-005    -4.006    -4.044    -0.038
   MnCl+                 6.867e-009  6.297e-009    -8.163    -8.201    -0.038
   FeCl+                 1.060e-009  9.717e-010    -8.975    -9.012    -0.038
   MnCl2                 2.481e-013  2.485e-013   -12.605   -12.605     0.001
   MnCl3-                6.750e-018  6.189e-018   -17.171   -17.208    -0.038
   FeCl+2                2.312e-025  1.634e-025   -24.636   -24.787    -0.151
   FeCl2+                7.198e-029  6.601e-029   -28.143   -28.180    -0.038
   FeCl3                 5.959e-034  5.968e-034   -33.225   -33.224     0.001
Fe(2)           5.142e-005
   Fe(HS)2               3.598e-005  3.604e-005    -4.444    -4.443     0.001
   Fe+2                  1.101e-005  7.785e-006    -4.958    -5.109    -0.151
   FeHCO3+               3.635e-006  3.333e-006    -5.439    -5.477    -0.038
   FeCO3                 4.443e-007  4.450e-007    -6.352    -6.352     0.001
   Fe(HS)3-              3.085e-007  2.828e-007    -6.511    -6.548    -0.038
   FeOH+                 3.186e-008  2.921e-008    -7.497    -7.534    -0.038
   FeCl+                 1.060e-009  9.717e-010    -8.975    -9.012    -0.038
   FeSO4                 1.627e-010  1.630e-010    -9.789    -9.788     0.001
   Fe(OH)2               2.945e-012  2.950e-012   -11.531   -11.530     0.001
   Fe(OH)3-              1.418e-015  1.301e-015   -14.848   -14.886    -0.038
   FeHSO4+               9.843e-017  9.026e-017   -16.007   -16.045    -0.038
Fe(3)           4.747e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.965e-014  1.801e-014   -13.707   -13.744    -0.038
   Fe(OH)4-              3.250e-016  2.980e-016   -15.488   -15.526    -0.038
   FeOH+2                6.486e-018  4.585e-018   -17.188   -17.339    -0.151
   Fe+3                  1.306e-022  5.985e-023   -21.884   -22.223    -0.339
   FeCl+2                2.312e-025  1.634e-025   -24.636   -24.787    -0.151
   FeSO4+                8.424e-026  7.724e-026   -25.074   -25.112    -0.038
   FeCl2+                7.198e-029  6.601e-029   -28.143   -28.180    -0.038
   Fe(SO4)2-             2.169e-031  1.989e-031   -30.664   -30.701    -0.038
   FeHSO4+2              2.466e-032  1.743e-032   -31.608   -31.759    -0.151
   Fe2(OH)2+4            2.266e-033  5.658e-034   -32.645   -33.247    -0.603



   FeCl3                 5.959e-034  5.968e-034   -33.225   -33.224     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.730   -44.672    -0.941
H(0)            1.549e-009
   H2                    7.744e-010  7.757e-010    -9.111    -9.110     0.001
K               1.893e-005
   K+                    1.893e-005  1.733e-005    -4.723    -4.761    -0.038
   KSO4-                 1.564e-011  1.434e-011   -10.806   -10.844    -0.038
Mg              8.360e-005
   Mg+2                  8.032e-005  5.759e-005    -4.095    -4.240    -0.144
   MgHCO3+               3.147e-006  2.885e-006    -5.502    -5.540    -0.038
   MgCO3                 1.308e-007  1.310e-007    -6.884    -6.883     0.001
   MgOH+                 2.706e-009  2.481e-009    -8.568    -8.605    -0.038
   MgSO4                 1.587e-009  1.589e-009    -8.800    -8.799     0.001
Mn(2)           3.454e-005
   Mn+2                  2.418e-005  1.709e-005    -4.617    -4.767    -0.151
   MnHCO3+               7.114e-006  6.524e-006    -5.148    -5.186    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.867e-009  6.297e-009    -8.163    -8.201    -0.038
   MnOH+                 5.686e-009  5.214e-009    -8.245    -8.283    -0.038
   MnSO4                 3.573e-010  3.578e-010    -9.447    -9.446     0.001
   MnCl2                 2.481e-013  2.485e-013   -12.605   -12.605     0.001
   MnCl3-                6.750e-018  6.189e-018   -17.171   -17.208    -0.038
   Mn(OH)3-              4.936e-019  4.526e-019   -18.307   -18.344    -0.038
Mn(3)           9.281e-035
   Mn+3                  9.281e-035  4.253e-035   -34.032   -34.371    -0.339
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.839   -82.989    -0.151
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.430   -96.468    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.993e-004    -3.663    -3.701    -0.037
   NaHCO3                4.791e-007  4.798e-007    -6.320    -6.319     0.001
   NaCO3-                9.644e-009  8.843e-009    -8.016    -8.053    -0.038
   NaSO4-                1.282e-010  1.176e-010    -9.892    -9.930    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.160   -74.159     0.001
S(-2)           2.082e-004
   HS-                   7.860e-005  7.207e-005    -4.105    -4.142    -0.038
   H2S                   5.301e-005  5.310e-005    -4.276    -4.275     0.001
   Fe(HS)2               3.598e-005  3.604e-005    -4.444    -4.443     0.001
   AsS(OH)(HS)-          3.187e-007  2.923e-007    -6.497    -6.534    -0.038
   Fe(HS)3-              3.085e-007  2.828e-007    -6.511    -6.548    -0.038
   S5-2                  2.908e-007  2.173e-007    -6.536    -6.663    -0.127
   S4-2                  1.718e-007  1.268e-007    -6.765    -6.897    -0.132
   S6-2                  1.488e-007  1.125e-007    -6.827    -6.949    -0.122
   S-2                   1.461e-010  1.033e-010    -9.835    -9.986    -0.151
   S3-2                  6.136e-011  4.468e-011   -10.212   -10.350    -0.138
   S2-2                  3.521e-012  2.536e-012   -11.453   -11.596    -0.142
   As3S4(HS)2-           3.066e-016  2.811e-016   -15.513   -15.551    -0.038
S(6)            2.011e-007
   SO4-2                 1.654e-007  1.177e-007    -6.781    -6.929    -0.148
   CaSO4                 3.260e-008  3.265e-008    -7.487    -7.486     0.001
   MgSO4                 1.587e-009  1.589e-009    -8.800    -8.799     0.001
   BaSO4                 8.448e-010  8.461e-010    -9.073    -9.073     0.001
   MnSO4                 3.573e-010  3.578e-010    -9.447    -9.446     0.001
   FeSO4                 1.627e-010  1.630e-010    -9.789    -9.788     0.001
   NaSO4-                1.282e-010  1.176e-010    -9.892    -9.930    -0.038
   KSO4-                 1.564e-011  1.434e-011   -10.806   -10.844    -0.038
   HSO4-                 1.052e-012  9.643e-013   -11.978   -12.016    -0.038
   CaHSO4+               1.758e-014  1.612e-014   -13.755   -13.793    -0.038
   FeHSO4+               9.843e-017  9.026e-017   -16.007   -16.045    -0.038
   FeSO4+                8.424e-026  7.724e-026   -25.074   -25.112    -0.038
   Fe(SO4)2-             2.169e-031  1.989e-031   -30.664   -30.701    -0.038
   FeHSO4+2              2.466e-032  1.743e-032   -31.608   -31.759    -0.151

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.43   -9.79   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.05  -18.43   -1.38  As2O3
Artinite         -9.55    0.05    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.43  -45.21    8.23  As2O5
As2S3(am)        -7.18  -52.08  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2       -9.40  -59.51  -50.11  Ba3(AsO4)2
Barite           -1.80  -11.77   -9.97  BaSO4
Birnessite      -28.26   15.34   43.60  MnO2
Bixbyite        -25.69  -26.30   -0.61  Mn2O3
Brucite          -6.93    9.91   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.65  -53.55  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.32   -2.54   -2.86  CH4
Claudetite      -17.09  -18.43   -1.34  As2O3
CO2(g)           -1.62   -3.09   -1.47  CO2
Dolomite         -1.25  -18.34  -17.09  CaMg(CO3)2
Dolomite(d)      -1.80  -18.34  -16.54  CaMg(CO3)2
Epsomite         -9.03  -11.17   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.18   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.21  -37.83  -45.03  Fe3S4
Gypsum           -5.21   -9.79   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.93   34.10   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.10  -38.07  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.78  -29.54   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.44  -43.27   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.63  -42.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.50  -41.78   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.77  -45.16   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.83   -9.86   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.98   12.36   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.22  -14.33   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.58  -59.28  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.56  -12.85    2.71  MnCl2:4H2O
MnS(Green)       -5.64   -1.84    3.80  MnS
MnSO4           -14.37  -11.70    2.67  MnSO4
Nahcolite        -5.52   -6.07   -0.55  NaHCO3
Natron          -11.71  -13.02   -1.31  Na2CO3:10H2O
Nesquehonite     -4.24   -9.86   -5.62  MgCO3:3H2O
Nsutite         -27.22   15.34   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.78  -52.08  -46.30  As2S3
Portlandite     -11.51   11.29   22.80  Ca(OH)2
Pyrite           11.05   -7.43  -18.48  FeS2
Pyrochroite      -5.82    9.38   15.20  Mn(OH)2
Pyrolusite      -26.04   15.34   41.38  MnO2
Realgar          -3.47  -23.41  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.46  -44.71  -20.25  FeAsO4:2H2O



Siderite          0.16  -10.73  -10.89  FeCO3
Siderite(d)(3)   -0.28  -10.73  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.15  -14.33   -0.18  Na2SO4
Thermonatrite   -13.15  -13.02    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.90  -10.47   -8.56  BaCO3

Reaction step 33.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.28   15.32   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.807e-002 -1.931e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.015e-005
Manganite          -13.00   12.34   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.265e-004  4.265e-004
Siderite(d)(3)      -0.26  -10.71  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.91  -10.48   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.450e-004  Surface charge, eq

Hfo_s         
 5.270e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.042e-006       0.577  3.042e-006      -5.517
Hfo_sOMn+        1.824e-006       0.346  1.824e-006      -5.739
Hfo_sOFe+        2.471e-007       0.047  2.471e-007      -6.607
Hfo_sOHBa+2      9.489e-008       0.018  9.489e-008      -7.023
Hfo_sOH2+        3.928e-008       0.007  3.928e-008      -7.406
Hfo_sOH          2.302e-008       0.004  2.302e-008      -7.638
Hfo_sO-          3.091e-010       0.000  3.091e-010      -9.510

Hfo           
 1.450e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        1.229e-004       0.583  1.230e-004      -3.910
Hfo_wOH          7.206e-005       0.342  7.206e-005      -4.142
Hfo_wOFe+        7.219e-006       0.034  7.219e-006      -5.142
Hfo_wOMn+        4.534e-006       0.022  4.534e-006      -5.343
Hfo_wOCa+        1.647e-006       0.008  1.647e-006      -5.783
Hfo_wOMg+        1.188e-006       0.006  1.188e-006      -5.925
Hfo_wO-          9.675e-007       0.005  9.676e-007      -6.014
Hfo_wOFeOH       2.220e-007       0.001  2.220e-007      -6.654
Hfo_wH2AsO3      1.149e-008       0.000  1.149e-008      -7.940
Hfo_wOBa+        7.426e-010       0.000  7.426e-010      -9.129
Hfo_wOHSO4-2     5.021e-011       0.000  5.021e-011     -10.299
Hfo_wSO4-        4.295e-011       0.000  4.295e-011     -10.367
Hfo_wOHAsO4-3    8.067e-017       0.000  8.068e-017     -16.093
Hfo_wHAsO4-      5.259e-018       0.000  5.259e-018     -17.279
Hfo_wH2AsO4      2.903e-019       0.000  2.903e-019     -18.537

Mno           
-5.671e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.077e-025       0.000  5.077e-025     -24.294
Mno_O3Ca         3.150e-026       0.000  3.150e-026     -25.502
Mno_O3-2         3.084e-026       0.000  3.084e-026     -25.511
Mno_O3Ba         6.685e-027       0.000  6.685e-027     -26.175
Mno_O3HMn+       6.102e-027       0.000  6.102e-027     -26.215
Mno_O3H-         9.292e-028       0.000  9.293e-028     -27.032
Mno_O3Na-        6.510e-028       0.000  6.510e-028     -27.186
Mno_O3Mg         4.860e-028       0.000  4.860e-028     -27.313
Mno_O3HCa+       3.303e-028       0.000  3.303e-028     -27.481
Mno_O3HBa+       1.254e-028       0.000  1.254e-028     -27.902
Mno_O3HMg+       3.451e-030       0.000  3.451e-030     -29.462
Mno_O3HNa        1.830e-030       0.000  1.830e-030     -29.738
Mno_O3H2         2.102e-032       0.000  2.102e-032     -31.677
Mno_O3H3+        1.273e-037       0.000  1.273e-037     -36.895
Mno_O3H3Cl       3.167e-040       0.000  3.167e-040     -39.499

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.195e-007  3.195e-007
Ba               2.095e-005  2.095e-005
C                8.692e-003  8.692e-003
Ca               2.081e-003  2.081e-003
Cl               9.873e-005  9.873e-005
Fe               5.342e-005  5.342e-005
K                1.893e-005  1.893e-005
Mg               8.368e-005  8.368e-005
Mn               3.534e-005  3.534e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.058      Charge balance
                                       pe  =  -4.077      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.894e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.032e-003
                       Total CO2 (mol/kg)  =  5.724e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.456e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.63



                               Iterations  =  41
                                  Total H  = 1.110262e+002
                                  Total O  = 5.552092e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.248e-007  1.144e-007    -6.904    -6.942    -0.038
   H+                    9.462e-008  8.750e-008    -7.024    -7.058    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.195e-007
   AsS(OH)(HS)-          3.188e-007  2.921e-007    -6.496    -6.534    -0.038
   H3AsO3                6.190e-010  6.200e-010    -9.208    -9.208     0.001
   H2AsO3-               5.474e-012  5.016e-012   -11.262   -11.300    -0.038
   As3S4(HS)2-           3.304e-016  3.027e-016   -15.481   -15.519    -0.038
   H4AsO3+               2.934e-017  2.688e-017   -16.533   -16.571    -0.038
   HAsO3-2               1.623e-019  1.144e-019   -18.790   -18.942    -0.152
   AsO3-3                5.731e-028  2.608e-028   -27.242   -27.584    -0.342
As(5)           3.222e-018
   HAsO4-2               1.633e-018  1.151e-018   -17.787   -17.939    -0.152
   H2AsO4-               1.589e-018  1.456e-018   -17.799   -17.837    -0.038
   AsO4-3                6.471e-023  2.945e-023   -22.189   -22.531    -0.342
   H3AsO4                2.538e-023  2.542e-023   -22.596   -22.595     0.001
Ba              2.095e-005
   Ba+2                  2.028e-005  1.429e-005    -4.693    -4.845    -0.152
   BaHCO3+               6.527e-007  5.981e-007    -6.185    -6.223    -0.038
   BaCO3                 1.725e-008  1.728e-008    -7.763    -7.763     0.001
   BaSO4                 8.082e-010  8.095e-010    -9.092    -9.092     0.001
   BaOH+                 6.039e-012  5.533e-012   -11.219   -11.257    -0.038
C(-4)           2.968e-003
   CH4                   2.968e-003  2.973e-003    -2.528    -2.527     0.001
C(4)            5.724e-003
   HCO3-                 4.752e-003  4.366e-003    -2.323    -2.360    -0.037
   CO2                   8.577e-004  8.590e-004    -3.067    -3.066     0.001
   CaHCO3+               8.604e-005  7.883e-005    -4.065    -4.103    -0.038
   MnHCO3+               7.394e-006  6.775e-006    -5.131    -5.169    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               3.989e-006  3.655e-006    -5.399    -5.437    -0.038
   CO3-2                 3.286e-006  2.340e-006    -5.483    -5.631    -0.147
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.202e-006  2.934e-006    -5.495    -5.533    -0.038
   BaHCO3+               6.527e-007  5.981e-007    -6.185    -6.223    -0.038
   NaHCO3                4.880e-007  4.888e-007    -6.312    -6.311     0.001
   FeCO3                 4.691e-007  4.699e-007    -6.329    -6.328     0.001
   MgCO3                 1.280e-007  1.282e-007    -6.893    -6.892     0.001
   BaCO3                 1.725e-008  1.728e-008    -7.763    -7.763     0.001
   NaCO3-                9.468e-009  8.675e-009    -8.024    -8.062    -0.038
Ca              2.081e-003
   Ca+2                  1.989e-003  1.416e-003    -2.701    -2.849    -0.148
   CaHCO3+               8.604e-005  7.883e-005    -4.065    -4.103    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.187e-008  3.192e-008    -7.497    -7.496     0.001
   CaOH+                 2.930e-009  2.685e-009    -8.533    -8.571    -0.038
   CaHSO4+               1.786e-014  1.637e-014   -13.748   -13.786    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.035e-005    -4.006    -4.044    -0.039
   MnCl+                 6.994e-009  6.409e-009    -8.155    -8.193    -0.038
   FeCl+                 1.140e-009  1.044e-009    -8.943    -8.981    -0.038
   MnCl2                 2.523e-013  2.527e-013   -12.598   -12.597     0.001
   MnCl3-                6.864e-018  6.289e-018   -17.163   -17.201    -0.038
   FeCl+2                2.595e-025  1.829e-025   -24.586   -24.738    -0.152
   FeCl2+                8.055e-029  7.380e-029   -28.094   -28.132    -0.038
   FeCl3                 6.657e-034  6.668e-034   -33.177   -33.176     0.001
Fe(2)           5.342e-005
   Fe(HS)2               3.674e-005  3.680e-005    -4.435    -4.434     0.001



   Fe+2                  1.188e-005  8.372e-006    -4.925    -5.077    -0.152
   FeHCO3+               3.989e-006  3.655e-006    -5.399    -5.437    -0.038
   FeCO3                 4.691e-007  4.699e-007    -6.329    -6.328     0.001
   Fe(HS)3-              3.071e-007  2.814e-007    -6.513    -6.551    -0.038
   FeOH+                 3.301e-008  3.025e-008    -7.481    -7.519    -0.038
   FeCl+                 1.140e-009  1.044e-009    -8.943    -8.981    -0.038
   FeSO4                 1.680e-010  1.682e-010    -9.775    -9.774     0.001
   Fe(OH)2               2.937e-012  2.942e-012   -11.532   -11.531     0.001
   Fe(OH)3-              1.363e-015  1.249e-015   -14.866   -14.904    -0.038
   FeHSO4+               1.056e-016  9.677e-017   -15.976   -16.014    -0.038
Fe(3)           4.823e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.042e-014  1.871e-014   -13.690   -13.728    -0.038
   Fe(OH)4-              3.132e-016  2.870e-016   -15.504   -15.542    -0.038
   FeOH+2                7.016e-018  4.945e-018   -17.154   -17.306    -0.152
   Fe+3                  1.473e-022  6.703e-023   -21.832   -22.174    -0.342
   FeCl+2                2.595e-025  1.829e-025   -24.586   -24.738    -0.152
   FeSO4+                9.065e-026  8.305e-026   -25.043   -25.081    -0.038
   FeCl2+                8.055e-029  7.380e-029   -28.094   -28.132    -0.038
   Fe(SO4)2-             2.241e-031  2.053e-031   -30.650   -30.688    -0.038
   FeHSO4+2              2.761e-032  1.946e-032   -31.559   -31.711    -0.152
   Fe2(OH)2+4            2.668e-033  6.581e-034   -32.574   -33.182    -0.608
   FeCl3                 6.657e-034  6.668e-034   -33.177   -33.176     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.640   -44.590    -0.950
H(0)            1.540e-009
   H2                    7.700e-010  7.712e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.732e-005    -4.723    -4.761    -0.039
   KSO4-                 1.501e-011  1.375e-011   -10.824   -10.862    -0.038
Mg              8.368e-005
   Mg+2                  8.034e-005  5.744e-005    -4.095    -4.241    -0.146
   MgHCO3+               3.202e-006  2.934e-006    -5.495    -5.533    -0.038
   MgCO3                 1.280e-007  1.282e-007    -6.893    -6.892     0.001
   MgOH+                 2.601e-009  2.383e-009    -8.585    -8.623    -0.038
   MgSO4                 1.519e-009  1.522e-009    -8.818    -8.818     0.001
Mn(2)           3.534e-005
   Mn+2                  2.471e-005  1.741e-005    -4.607    -4.759    -0.152
   MnHCO3+               7.394e-006  6.775e-006    -5.131    -5.169    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.994e-009  6.409e-009    -8.155    -8.193    -0.038
   MnOH+                 5.581e-009  5.114e-009    -8.253    -8.291    -0.038
   MnSO4                 3.494e-010  3.499e-010    -9.457    -9.456     0.001
   MnCl2                 2.523e-013  2.527e-013   -12.598   -12.597     0.001
   MnCl3-                6.864e-018  6.289e-018   -17.163   -17.201    -0.038
   Mn(OH)3-              4.493e-019  4.116e-019   -18.347   -18.385    -0.038
Mn(3)           9.913e-035
   Mn+3                  9.913e-035  4.511e-035   -34.004   -34.346    -0.342
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.890   -83.042    -0.152
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.465   -96.503    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.991e-004    -3.663    -3.701    -0.038
   NaHCO3                4.880e-007  4.888e-007    -6.312    -6.311     0.001
   NaCO3-                9.468e-009  8.675e-009    -8.024    -8.062    -0.038
   NaSO4-                1.231e-010  1.128e-010    -9.910    -9.948    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.155   -74.155     0.001
S(-2)           2.082e-004
   HS-                   7.665e-005  7.023e-005    -4.115    -4.153    -0.038
   H2S                   5.364e-005  5.373e-005    -4.270    -4.270     0.001
   Fe(HS)2               3.674e-005  3.680e-005    -4.435    -4.434     0.001
   AsS(OH)(HS)-          3.188e-007  2.921e-007    -6.496    -6.534    -0.038
   Fe(HS)3-              3.071e-007  2.814e-007    -6.513    -6.551    -0.038
   S5-2                  2.735e-007  2.039e-007    -6.563    -6.691    -0.127
   S4-2                  1.616e-007  1.190e-007    -6.792    -6.925    -0.133
   S6-2                  1.399e-007  1.056e-007    -6.854    -6.977    -0.122



   S-2                   1.375e-010  9.694e-011    -9.862   -10.014    -0.152
   S3-2                  5.772e-011  4.193e-011   -10.239   -10.378    -0.139
   S2-2                  3.313e-012  2.379e-012   -11.480   -11.624    -0.144
   As3S4(HS)2-           3.304e-016  3.027e-016   -15.481   -15.519    -0.038
S(6)            1.942e-007
   SO4-2                 1.593e-007  1.130e-007    -6.798    -6.947    -0.149
   CaSO4                 3.187e-008  3.192e-008    -7.497    -7.496     0.001
   MgSO4                 1.519e-009  1.522e-009    -8.818    -8.818     0.001
   BaSO4                 8.082e-010  8.095e-010    -9.092    -9.092     0.001
   MnSO4                 3.494e-010  3.499e-010    -9.457    -9.456     0.001
   FeSO4                 1.680e-010  1.682e-010    -9.775    -9.774     0.001
   NaSO4-                1.231e-010  1.128e-010    -9.910    -9.948    -0.038
   KSO4-                 1.501e-011  1.375e-011   -10.824   -10.862    -0.038
   HSO4-                 1.049e-012  9.614e-013   -11.979   -12.017    -0.038
   CaHSO4+               1.786e-014  1.637e-014   -13.748   -13.786    -0.038
   FeHSO4+               1.056e-016  9.677e-017   -15.976   -16.014    -0.038
   FeSO4+                9.065e-026  8.305e-026   -25.043   -25.081    -0.038
   Fe(SO4)2-             2.241e-031  2.053e-031   -30.650   -30.688    -0.038
   FeHSO4+2              2.761e-032  1.946e-032   -31.559   -31.711    -0.152

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.44   -9.80   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.04  -18.42   -1.38  As2O3
Artinite         -9.60    0.00    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.42  -45.19    8.23  As2O5
As2S3(am)        -7.15  -52.05  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2       -9.49  -59.60  -50.11  Ba3(AsO4)2
Barite           -1.82  -11.79   -9.97  BaSO4
Birnessite      -28.28   15.32   43.60  MnO2
Bixbyite        -25.73  -26.34   -0.61  Mn2O3
Brucite          -6.96    9.88   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.70  -53.61  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.33   -2.53   -2.86  CH4
Claudetite      -17.08  -18.42   -1.34  As2O3
CO2(g)           -1.60   -3.07   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.05  -11.19   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.23  -37.81  -45.03  Fe3S4
Gypsum           -5.22   -9.80   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -27.00   34.03   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.13  -38.09  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.85  -29.61   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.43  -43.26   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.62  -42.83   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.49  -41.77   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.74  -45.13   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.84   -9.87   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4



Manganite       -13.00   12.34   25.34  MnOOH
Melanterite      -9.82  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.24  -14.35   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.63  -59.34  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.56  -12.85    2.71  MnCl2:4H2O
MnS(Green)       -5.65   -1.85    3.80  MnS
MnSO4           -14.38  -11.71    2.67  MnSO4
Nahcolite        -5.51   -6.06   -0.55  NaHCO3
Natron          -11.72  -13.03   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.87   -5.62  MgCO3:3H2O
Nsutite         -27.24   15.32   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.75  -52.05  -46.30  As2S3
Portlandite     -11.53   11.27   22.80  Ca(OH)2
Pyrite           11.06   -7.42  -18.48  FeS2
Pyrochroite      -5.84    9.36   15.20  Mn(OH)2
Pyrolusite      -26.06   15.32   41.38  MnO2
Realgar          -3.46  -23.40  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.46  -44.70  -20.25  FeAsO4:2H2O
Siderite          0.18  -10.71  -10.89  FeCO3
Siderite(d)(3)   -0.26  -10.71  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.17  -14.35   -0.18  Na2SO4
Thermonatrite   -13.16  -13.03    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.91  -10.48   -8.56  BaCO3

Reaction step 34.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.30   15.30   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.802e-002 -1.976e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.225e-005
Manganite          -13.02   12.32   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.259e-004  4.259e-004
Siderite(d)(3)      -0.24  -10.69  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.92  -10.48   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------



Hfo           
 1.466e-004  Surface charge, eq

Hfo_s         
 5.269e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.078e-006       0.584  3.078e-006      -5.512
Hfo_sOMn+        1.779e-006       0.338  1.779e-006      -5.750
Hfo_sOFe+        2.541e-007       0.048  2.541e-007      -6.595
Hfo_sOHBa+2      9.401e-008       0.018  9.401e-008      -7.027
Hfo_sOH2+        4.049e-008       0.008  4.049e-008      -7.393
Hfo_sOH          2.289e-008       0.004  2.289e-008      -7.640
Hfo_sO-          2.963e-010       0.000  2.963e-010      -9.528

Hfo           
 1.466e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.247e-004       0.592  1.248e-004      -3.904
Hfo_wOH          7.051e-005       0.335  7.051e-005      -4.152
Hfo_wOFe+        7.305e-006       0.035  7.305e-006      -5.136
Hfo_wOMn+        4.355e-006       0.021  4.355e-006      -5.361
Hfo_wOCa+        1.582e-006       0.008  1.582e-006      -5.801
Hfo_wOMg+        1.118e-006       0.005  1.118e-006      -5.951
Hfo_wO-          9.129e-007       0.004  9.130e-007      -6.040
Hfo_wOFeOH       2.166e-007       0.001  2.166e-007      -6.664
Hfo_wH2AsO3      1.139e-008       0.000  1.139e-008      -7.943
Hfo_wOBa+        6.983e-010       0.000  6.983e-010      -9.156
Hfo_wOHSO4-2     4.722e-011       0.000  4.722e-011     -10.326
Hfo_wSO4-        4.188e-011       0.000  4.188e-011     -10.378
Hfo_wOHAsO4-3    7.216e-017       0.000  7.216e-017     -16.142
Hfo_wHAsO4-      5.058e-018       0.000  5.058e-018     -17.296
Hfo_wH2AsO4      2.896e-019       0.000  2.896e-019     -18.538

Mno           
-2.494e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.286e-028       0.000  2.286e-028     -27.641
Mno_O3Ca         1.418e-029       0.000  1.418e-029     -28.848
Mno_O3-2         1.364e-029       0.000  1.364e-029     -28.865
Mno_O3Ba         2.947e-030       0.000  2.947e-030     -29.531
Mno_O3HMn+       2.849e-030       0.000  2.849e-030     -29.545
Mno_O3H-         4.263e-031       0.000  4.263e-031     -30.370
Mno_O3Na-        2.878e-031       0.000  2.878e-031     -30.541
Mno_O3Mg         2.144e-031       0.000  2.144e-031     -30.669
Mno_O3HCa+       1.542e-031       0.000  1.542e-031     -30.812
Mno_O3HBa+       5.731e-032       0.000  5.731e-032     -31.242
Mno_O3HMg+       1.579e-033       0.000  1.579e-033     -32.802
Mno_O3HNa        8.388e-034       0.000  8.388e-034     -33.076
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.278e-041       0.000  6.278e-041     -40.202
Mno_O3H3Cl       1.561e-043       0.000  1.561e-043     -42.807

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.196e-007  3.195e-007
Ba               2.095e-005  2.095e-005



C                8.937e-003  8.937e-003
Ca               2.126e-003  2.125e-003
Cl               9.873e-005  9.873e-005
Fe               5.543e-005  5.543e-005
K                1.893e-005  1.893e-005
Mg               8.375e-005  8.375e-005
Mn               3.614e-005  3.614e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.042      Charge balance
                                       pe  =  -4.060      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.027e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.128e-003
                       Total CO2 (mol/kg)  =  5.870e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.472e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.58
                               Iterations  =  39
                                  Total H  = 1.110266e+002
                                  Total O  = 5.552125e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.205e-007  1.103e-007    -6.919    -6.957    -0.038
   H+                    9.818e-008  9.074e-008    -7.008    -7.042    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.196e-007
   AsS(OH)(HS)-          3.189e-007  2.920e-007    -6.496    -6.535    -0.038
   H3AsO3                6.275e-010  6.285e-010    -9.202    -9.202     0.001
   H2AsO3-               5.356e-012  4.904e-012   -11.271   -11.309    -0.038
   As3S4(HS)2-           3.550e-016  3.251e-016   -15.450   -15.488    -0.038
   H4AsO3+               3.086e-017  2.826e-017   -16.511   -16.549    -0.038
   HAsO3-2               1.535e-019  1.078e-019   -18.814   -18.967    -0.153
   AsO3-3                5.246e-028  2.371e-028   -27.280   -27.625    -0.345
As(5)           3.116e-018
   H2AsO4-               1.563e-018  1.431e-018   -17.806   -17.844    -0.038
   HAsO4-2               1.553e-018  1.091e-018   -17.809   -17.962    -0.153
   AsO4-3                5.955e-023  2.692e-023   -22.225   -22.570    -0.345
   H3AsO4                2.587e-023  2.591e-023   -22.587   -22.587     0.001
Ba              2.095e-005
   Ba+2                  2.027e-005  1.424e-005    -4.693    -4.846    -0.153
   BaHCO3+               6.632e-007  6.072e-007    -6.178    -6.217    -0.038
   BaCO3                 1.689e-008  1.691e-008    -7.772    -7.772     0.001
   BaSO4                 7.741e-010  7.753e-010    -9.111    -9.111     0.001
   BaOH+                 5.808e-012  5.318e-012   -11.236   -11.274    -0.038
C(-4)           3.068e-003
   CH4                   3.068e-003  3.073e-003    -2.513    -2.512     0.001
C(4)            5.870e-003
   HCO3-                 4.845e-003  4.448e-003    -2.315    -2.352    -0.037
   CO2                   9.061e-004  9.076e-004    -3.043    -3.042     0.001
   CaHCO3+               8.929e-005  8.175e-005    -4.049    -4.088    -0.038
   MnHCO3+               7.673e-006  7.025e-006    -5.115    -5.153    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.361e-006  3.993e-006    -5.360    -5.399    -0.038
   MgHCO3+               3.257e-006  2.982e-006    -5.487    -5.526    -0.038
   CO3-2                 3.237e-006  2.299e-006    -5.490    -5.639    -0.149
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   BaHCO3+               6.632e-007  6.072e-007    -6.178    -6.217    -0.038
   NaHCO3                4.968e-007  4.976e-007    -6.304    -6.303     0.001



   FeCO3                 4.943e-007  4.951e-007    -6.306    -6.305     0.001
   MgCO3                 1.255e-007  1.257e-007    -6.901    -6.901     0.001
   BaCO3                 1.689e-008  1.691e-008    -7.772    -7.772     0.001
   NaCO3-                9.302e-009  8.516e-009    -8.031    -8.070    -0.038
Ca              2.126e-003
   Ca+2                  2.031e-003  1.441e-003    -2.692    -2.841    -0.149
   CaHCO3+               8.929e-005  8.175e-005    -4.049    -4.088    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.118e-008  3.123e-008    -7.506    -7.505     0.001
   CaOH+                 2.878e-009  2.635e-009    -8.541    -8.579    -0.038
   CaHSO4+               1.813e-014  1.660e-014   -13.742   -13.780    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.028e-005    -4.006    -4.044    -0.039
   MnCl+                 7.119e-009  6.518e-009    -8.148    -8.186    -0.038
   FeCl+                 1.222e-009  1.119e-009    -8.913    -8.951    -0.038
   MnCl2                 2.564e-013  2.568e-013   -12.591   -12.590     0.001
   MnCl3-                6.976e-018  6.386e-018   -17.156   -17.195    -0.038
   FeCl+2                2.900e-025  2.038e-025   -24.538   -24.691    -0.153
   FeCl2+                8.975e-029  8.217e-029   -28.047   -28.085    -0.038
   FeCl3                 7.406e-034  7.418e-034   -33.130   -33.130     0.001
Fe(2)           5.543e-005
   Fe(HS)2               3.746e-005  3.752e-005    -4.426    -4.426     0.001
   Fe+2                  1.278e-005  8.978e-006    -4.894    -5.047    -0.153
   FeHCO3+               4.361e-006  3.993e-006    -5.360    -5.399    -0.038
   FeCO3                 4.943e-007  4.951e-007    -6.306    -6.305     0.001
   Fe(HS)3-              3.056e-007  2.798e-007    -6.515    -6.553    -0.038
   FeOH+                 3.417e-008  3.128e-008    -7.466    -7.505    -0.038
   FeCl+                 1.222e-009  1.119e-009    -8.913    -8.951    -0.038
   FeSO4                 1.731e-010  1.734e-010    -9.762    -9.761     0.001
   Fe(OH)2               2.929e-012  2.934e-012   -11.533   -11.533     0.001
   Fe(OH)3-              1.312e-015  1.201e-015   -14.882   -14.920    -0.038
   FeHSO4+               1.130e-016  1.034e-016   -15.947   -15.985    -0.038
Fe(3)           4.899e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.119e-014  1.940e-014   -13.674   -13.712    -0.038
   Fe(OH)4-              3.022e-016  2.767e-016   -15.520   -15.558    -0.038
   FeOH+2                7.567e-018  5.317e-018   -17.121   -17.274    -0.153
   Fe+3                  1.654e-022  7.474e-023   -21.782   -22.126    -0.345
   FeCl+2                2.900e-025  2.038e-025   -24.538   -24.691    -0.153
   FeSO4+                9.722e-026  8.901e-026   -25.012   -25.051    -0.038
   FeCl2+                8.975e-029  8.217e-029   -28.047   -28.085    -0.038
   Fe(SO4)2-             2.310e-031  2.115e-031   -30.636   -30.675    -0.038
   FeHSO4+2              3.078e-032  2.163e-032   -31.512   -31.665    -0.153
   Fe2(OH)2+4            3.122e-033  7.610e-034   -32.506   -33.119    -0.613
   FeCl3                 7.406e-034  7.418e-034   -33.130   -33.130     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.553   -44.511    -0.958
H(0)            1.532e-009
   H2                    7.658e-010  7.670e-010    -9.116    -9.115     0.001
K               1.893e-005
   K+                    1.893e-005  1.731e-005    -4.723    -4.762    -0.039
   KSO4-                 1.443e-011  1.321e-011   -10.841   -10.879    -0.038
Mg              8.375e-005
   Mg+2                  8.036e-005  5.730e-005    -4.095    -4.242    -0.147
   MgHCO3+               3.257e-006  2.982e-006    -5.487    -5.526    -0.038
   MgCO3                 1.255e-007  1.257e-007    -6.901    -6.901     0.001
   MgOH+                 2.504e-009  2.292e-009    -8.601    -8.640    -0.038
   MgSO4                 1.457e-009  1.459e-009    -8.837    -8.836     0.001
Mn(2)           3.614e-005
   Mn+2                  2.522e-005  1.772e-005    -4.598    -4.751    -0.153
   MnHCO3+               7.673e-006  7.025e-006    -5.115    -5.153    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.119e-009  6.518e-009    -8.148    -8.186    -0.038
   MnOH+                 5.482e-009  5.019e-009    -8.261    -8.299    -0.038
   MnSO4                 3.417e-010  3.423e-010    -9.466    -9.466     0.001
   MnCl2                 2.564e-013  2.568e-013   -12.591   -12.590     0.001
   MnCl3-                6.976e-018  6.386e-018   -17.156   -17.195    -0.038
   Mn(OH)3-              4.104e-019  3.757e-019   -18.387   -18.425    -0.038



Mn(3)           1.056e-034
   Mn+3                  1.056e-034  4.774e-035   -33.976   -34.321    -0.345
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.939   -83.093    -0.153
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.498   -96.536    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.990e-004    -3.663    -3.701    -0.038
   NaHCO3                4.968e-007  4.976e-007    -6.304    -6.303     0.001
   NaCO3-                9.302e-009  8.516e-009    -8.031    -8.070    -0.038
   NaSO4-                1.183e-010  1.083e-010    -9.927    -9.965    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.150   -74.150     0.001
S(-2)           2.082e-004
   HS-                   7.479e-005  6.848e-005    -4.126    -4.164    -0.038
   H2S                   5.424e-005  5.433e-005    -4.266    -4.265     0.001
   Fe(HS)2               3.746e-005  3.752e-005    -4.426    -4.426     0.001
   AsS(OH)(HS)-          3.189e-007  2.920e-007    -6.496    -6.535    -0.038
   Fe(HS)3-              3.056e-007  2.798e-007    -6.515    -6.553    -0.038
   S5-2                  2.577e-007  1.918e-007    -6.589    -6.717    -0.128
   S4-2                  1.523e-007  1.119e-007    -6.817    -6.951    -0.134
   S6-2                  1.318e-007  9.925e-008    -6.880    -7.003    -0.123
   S-2                   1.297e-010  9.115e-011    -9.887   -10.040    -0.153
   S3-2                  5.441e-011  3.942e-011   -10.264   -10.404    -0.140
   S2-2                  3.123e-012  2.237e-012   -11.505   -11.650    -0.145
   As3S4(HS)2-           3.550e-016  3.251e-016   -15.450   -15.488    -0.038
S(6)            1.876e-007
   SO4-2                 1.536e-007  1.086e-007    -6.814    -6.964    -0.150
   CaSO4                 3.118e-008  3.123e-008    -7.506    -7.505     0.001
   MgSO4                 1.457e-009  1.459e-009    -8.837    -8.836     0.001
   BaSO4                 7.741e-010  7.753e-010    -9.111    -9.111     0.001
   MnSO4                 3.417e-010  3.423e-010    -9.466    -9.466     0.001
   FeSO4                 1.731e-010  1.734e-010    -9.762    -9.761     0.001
   NaSO4-                1.183e-010  1.083e-010    -9.927    -9.965    -0.038
   KSO4-                 1.443e-011  1.321e-011   -10.841   -10.879    -0.038
   HSO4-                 1.047e-012  9.582e-013   -11.980   -12.019    -0.038
   CaHSO4+               1.813e-014  1.660e-014   -13.742   -13.780    -0.038
   FeHSO4+               1.130e-016  1.034e-016   -15.947   -15.985    -0.038
   FeSO4+                9.722e-026  8.901e-026   -25.012   -25.051    -0.038
   Fe(SO4)2-             2.310e-031  2.115e-031   -30.636   -30.675    -0.038
   FeHSO4+2              3.078e-032  2.163e-032   -31.512   -31.665    -0.153

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.44   -9.81   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.02  -18.40   -1.38  As2O3
Artinite         -9.64   -0.04    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.40  -45.17    8.23  As2O5
As2S3(am)        -7.12  -52.02  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2       -9.57  -59.68  -50.11  Ba3(AsO4)2
Barite           -1.84  -11.81   -9.97  BaSO4
Birnessite      -28.30   15.30   43.60  MnO2
Bixbyite        -25.78  -26.39   -0.61  Mn2O3
Brucite          -7.00    9.84   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.76  -53.66  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.35   -2.51   -2.86  CH4
Claudetite      -17.06  -18.40   -1.34  As2O3
CO2(g)           -1.57   -3.04   -1.47  CO2
Dolomite         -1.27  -18.36  -17.09  CaMg(CO3)2
Dolomite(d)      -1.82  -18.36  -16.54  CaMg(CO3)2
Epsomite         -9.07  -11.21   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3



Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.25  -37.79  -45.03  Fe3S4
Gypsum           -5.22   -9.81   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.07   33.96   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.15  -38.12  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.92  -29.68   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.41  -43.24   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.61  -42.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.48  -41.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.71  -45.10   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.88   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.02   12.32   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.25  -14.37   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.69  -59.40  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.55  -12.84    2.71  MnCl2:4H2O
MnS(Green)       -5.67   -1.87    3.80  MnS
MnSO4           -14.38  -11.72    2.67  MnSO4
Nahcolite        -5.51   -6.05   -0.55  NaHCO3
Natron          -11.73  -13.04   -1.31  Na2CO3:10H2O
Nesquehonite     -4.26   -9.88   -5.62  MgCO3:3H2O
Nsutite         -27.27   15.30   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.72  -52.02  -46.30  As2S3
Portlandite     -11.56   11.24   22.80  Ca(OH)2
Pyrite           11.07   -7.41  -18.48  FeS2
Pyrochroite      -5.87    9.33   15.20  Mn(OH)2
Pyrolusite      -26.08   15.30   41.38  MnO2
Realgar          -3.45  -23.39  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite          0.20  -10.69  -10.89  FeCO3
Siderite(d)(3)   -0.24  -10.69  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.19  -14.37   -0.18  Na2SO4
Thermonatrite   -13.17  -13.04    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.92  -10.48   -8.56  BaCO3

Reaction step 35.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.32   15.28   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.798e-002 -2.019e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.436e-005
Manganite          -13.05   12.29   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.253e-004  4.253e-004
Siderite(d)(3)      -0.21  -10.66  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.93  -10.49   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.482e-004  Surface charge, eq

Hfo_s         
 5.268e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.112e-006       0.591  3.112e-006      -5.507
Hfo_sOMn+        1.737e-006       0.330  1.737e-006      -5.760
Hfo_sOFe+        2.608e-007       0.050  2.609e-007      -6.584
Hfo_sOHBa+2      9.313e-008       0.018  9.314e-008      -7.031
Hfo_sOH2+        4.168e-008       0.008  4.168e-008      -7.380
Hfo_sOH          2.275e-008       0.004  2.275e-008      -7.643
Hfo_sO-          2.844e-010       0.000  2.844e-010      -9.546

Hfo           
 1.482e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.265e-004       0.600  1.265e-004      -3.898
Hfo_wOH          6.902e-005       0.328  6.902e-005      -4.161
Hfo_wOFe+        7.386e-006       0.035  7.386e-006      -5.132
Hfo_wOMn+        4.187e-006       0.020  4.187e-006      -5.378
Hfo_wOCa+        1.521e-006       0.007  1.521e-006      -5.818
Hfo_wOMg+        1.054e-006       0.005  1.054e-006      -5.977
Hfo_wO-          8.629e-007       0.004  8.630e-007      -6.064
Hfo_wOFeOH       2.115e-007       0.001  2.115e-007      -6.675
Hfo_wH2AsO3      1.131e-008       0.000  1.131e-008      -7.947
Hfo_wOBa+        6.578e-010       0.000  6.579e-010      -9.182
Hfo_wOHSO4-2     4.447e-011       0.000  4.447e-011     -10.352
Hfo_wSO4-        4.085e-011       0.000  4.085e-011     -10.389
Hfo_wOHAsO4-3    6.482e-017       0.000  6.482e-017     -16.188
Hfo_wHAsO4-      4.873e-018       0.000  4.873e-018     -17.312
Hfo_wH2AsO4      2.889e-019       0.000  2.889e-019     -18.539

Mno           
-4.956e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         4.648e-025       0.000  4.648e-025     -24.333
Mno_O3Ca         2.884e-026       0.000  2.884e-026     -25.540
Mno_O3-2         2.728e-026       0.000  2.728e-026     -25.564
Mno_O3HMn+       5.999e-027       0.000  5.999e-027     -26.222
Mno_O3Ba         5.872e-027       0.000  5.872e-027     -26.231
Mno_O3H-         8.825e-028       0.000  8.825e-028     -27.054
Mno_O3Na-        5.749e-028       0.000  5.749e-028     -27.240
Mno_O3Mg         4.276e-028       0.000  4.276e-028     -27.369
Mno_O3HCa+       3.248e-028       0.000  3.248e-028     -27.488
Mno_O3HBa+       1.183e-028       0.000  1.183e-028     -27.927
Mno_O3HMg+       3.261e-030       0.000  3.261e-030     -29.487
Mno_O3HNa        1.735e-030       0.000  1.735e-030     -29.761
Mno_O3H2         2.144e-032       0.000  2.144e-032     -31.669
Mno_O3H3+        1.394e-037       0.000  1.394e-037     -36.856
Mno_O3H3Cl       3.463e-040       0.000  3.463e-040     -39.461

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.196e-007  3.196e-007
Ba               2.095e-005  2.095e-005
C                9.182e-003  9.181e-003
Ca               2.169e-003  2.169e-003
Cl               9.873e-005  9.873e-005
Fe               5.746e-005  5.746e-005
K                1.893e-005  1.893e-005
Mg               8.381e-005  8.381e-005
Mn               3.692e-005  3.692e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.027      Charge balance
                                       pe  =  -4.043      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.157e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.223e-003
                       Total CO2 (mol/kg)  =  6.014e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.488e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.53
                               Iterations  =  48
                                  Total H  = 1.110270e+002
                                  Total O  = 5.552159e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.164e-007  1.065e-007    -6.934    -6.973    -0.039
   H+                    1.017e-007  9.397e-008    -6.993    -7.027    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.196e-007
   AsS(OH)(HS)-          3.190e-007  2.918e-007    -6.496    -6.535    -0.039
   H3AsO3                6.362e-010  6.372e-010    -9.196    -9.196     0.001
   H2AsO3-               5.247e-012  4.801e-012   -11.280   -11.319    -0.039
   As3S4(HS)2-           3.805e-016  3.481e-016   -15.420   -15.458    -0.039
   H4AsO3+               3.243e-017  2.967e-017   -16.489   -16.528    -0.039
   HAsO3-2               1.455e-019  1.019e-019   -18.837   -18.992    -0.155
   AsO3-3                4.820e-028  2.164e-028   -27.317   -27.665    -0.348
As(5)           3.019e-018
   H2AsO4-               1.539e-018  1.408e-018   -17.813   -17.851    -0.039
   HAsO4-2               1.480e-018  1.037e-018   -17.830   -17.984    -0.155



   AsO4-3                5.501e-023  2.470e-023   -22.260   -22.607    -0.348
   H3AsO4                2.636e-023  2.641e-023   -22.579   -22.578     0.001
Ba              2.095e-005
   Ba+2                  2.026e-005  1.420e-005    -4.693    -4.848    -0.155
   BaHCO3+               6.735e-007  6.162e-007    -6.172    -6.210    -0.039
   BaCO3                 1.655e-008  1.657e-008    -7.781    -7.781     0.001
   BaSO4                 7.422e-010  7.434e-010    -9.129    -9.129     0.001
   BaOH+                 5.594e-012  5.118e-012   -11.252   -11.291    -0.039
C(-4)           3.167e-003
   CH4                   3.167e-003  3.173e-003    -2.499    -2.499     0.001
C(4)            6.014e-003
   HCO3-                 4.937e-003  4.528e-003    -2.307    -2.344    -0.037
   CO2                   9.554e-004  9.570e-004    -3.020    -3.019     0.001
   CaHCO3+               9.254e-005  8.466e-005    -4.034    -4.072    -0.039
   MnHCO3+               7.952e-006  7.275e-006    -5.100    -5.138    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.753e-006  4.349e-006    -5.323    -5.362    -0.039
   MgHCO3+               3.310e-006  3.028e-006    -5.480    -5.519    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.191e-006  2.260e-006    -5.496    -5.646    -0.150
   BaHCO3+               6.735e-007  6.162e-007    -6.172    -6.210    -0.039
   FeCO3                 5.198e-007  5.206e-007    -6.284    -6.283     0.001
   NaHCO3                5.054e-007  5.063e-007    -6.296    -6.296     0.001
   MgCO3                 1.231e-007  1.233e-007    -6.910    -6.909     0.001
   BaCO3                 1.655e-008  1.657e-008    -7.781    -7.781     0.001
   NaCO3-                9.145e-009  8.367e-009    -8.039    -8.077    -0.039
Ca              2.169e-003
   Ca+2                  2.071e-003  1.466e-003    -2.684    -2.834    -0.150
   CaHCO3+               9.254e-005  8.466e-005    -4.034    -4.072    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.051e-008  3.056e-008    -7.516    -7.515     0.001
   CaOH+                 2.829e-009  2.588e-009    -8.548    -8.587    -0.039
   CaHSO4+               1.839e-014  1.682e-014   -13.735   -13.774    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.021e-005    -4.006    -4.045    -0.039
   MnCl+                 7.241e-009  6.624e-009    -8.140    -8.179    -0.039
   FeCl+                 1.307e-009  1.196e-009    -8.884    -8.922    -0.039
   MnCl2                 2.604e-013  2.609e-013   -12.584   -12.584     0.001
   MnCl3-                7.084e-018  6.481e-018   -17.150   -17.188    -0.039
   FeCl+2                3.228e-025  2.262e-025   -24.491   -24.646    -0.155
   FeCl2+                9.961e-029  9.113e-029   -28.002   -28.040    -0.039
   FeCl3                 8.207e-034  8.221e-034   -33.086   -33.085     0.001
Fe(2)           5.746e-005
   Fe(HS)2               3.814e-005  3.820e-005    -4.419    -4.418     0.001
   Fe+2                  1.371e-005  9.603e-006    -4.863    -5.018    -0.155
   FeHCO3+               4.753e-006  4.349e-006    -5.323    -5.362    -0.039
   FeCO3                 5.198e-007  5.206e-007    -6.284    -6.283     0.001
   Fe(HS)3-              3.038e-007  2.779e-007    -6.517    -6.556    -0.039
   FeOH+                 3.532e-008  3.231e-008    -7.452    -7.491    -0.039
   FeCl+                 1.307e-009  1.196e-009    -8.884    -8.922    -0.039
   FeSO4                 1.782e-010  1.784e-010    -9.749    -9.748     0.001
   Fe(OH)2               2.921e-012  2.926e-012   -11.534   -11.534     0.001
   Fe(OH)3-              1.264e-015  1.157e-015   -14.898   -14.937    -0.039
   FeHSO4+               1.205e-016  1.102e-016   -15.919   -15.958    -0.039
Fe(3)           4.975e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.196e-014  2.009e-014   -13.658   -13.697    -0.039
   Fe(OH)4-              2.921e-016  2.672e-016   -15.535   -15.573    -0.039
   FeOH+2                8.140e-018  5.703e-018   -17.089   -17.244    -0.155
   Fe+3                  1.849e-022  8.301e-023   -21.733   -22.081    -0.348
   FeCl+2                3.228e-025  2.262e-025   -24.491   -24.646    -0.155
   FeSO4+                1.040e-025  9.511e-026   -24.983   -25.022    -0.039
   FeCl2+                9.961e-029  9.113e-029   -28.002   -28.040    -0.039
   Fe(SO4)2-             2.377e-031  2.174e-031   -30.624   -30.663    -0.039
   FeHSO4+2              3.416e-032  2.393e-032   -31.466   -31.621    -0.155
   Fe2(OH)2+4            3.633e-033  8.752e-034   -32.440   -33.058    -0.618
   FeCl3                 8.207e-034  8.221e-034   -33.086   -33.085     0.001



   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.469   -44.435    -0.966
H(0)            1.523e-009
   H2                    7.617e-010  7.630e-010    -9.118    -9.117     0.001
K               1.893e-005
   K+                    1.893e-005  1.729e-005    -4.723    -4.762    -0.039
   KSO4-                 1.388e-011  1.270e-011   -10.858   -10.896    -0.039
Mg              8.381e-005
   Mg+2                  8.037e-005  5.715e-005    -4.095    -4.243    -0.148
   MgHCO3+               3.310e-006  3.028e-006    -5.480    -5.519    -0.039
   MgCO3                 1.231e-007  1.233e-007    -6.910    -6.909     0.001
   MgOH+                 2.413e-009  2.208e-009    -8.617    -8.656    -0.039
   MgSO4                 1.398e-009  1.400e-009    -8.855    -8.854     0.001
Mn(2)           3.692e-005
   Mn+2                  2.573e-005  1.803e-005    -4.590    -4.744    -0.155
   MnHCO3+               7.952e-006  7.275e-006    -5.100    -5.138    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.241e-009  6.624e-009    -8.140    -8.179    -0.039
   MnOH+                 5.388e-009  4.930e-009    -8.269    -8.307    -0.039
   MnSO4                 3.344e-010  3.350e-010    -9.476    -9.475     0.001
   MnCl2                 2.604e-013  2.609e-013   -12.584   -12.584     0.001
   MnCl3-                7.084e-018  6.481e-018   -17.150   -17.188    -0.039
   Mn(OH)3-              3.761e-019  3.441e-019   -18.425   -18.463    -0.039
Mn(3)           1.123e-034
   Mn+3                  1.123e-034  5.042e-035   -33.950   -34.297    -0.348
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.987   -83.141    -0.155
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.530   -96.569    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.988e-004    -3.663    -3.702    -0.038
   NaHCO3                5.054e-007  5.063e-007    -6.296    -6.296     0.001
   NaCO3-                9.145e-009  8.367e-009    -8.039    -8.077    -0.039
   NaSO4-                1.138e-010  1.041e-010    -9.944    -9.982    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.146   -74.145     0.001
S(-2)           2.082e-004
   HS-                   7.303e-005  6.681e-005    -4.137    -4.175    -0.039
   H2S                   5.480e-005  5.489e-005    -4.261    -4.260     0.001
   Fe(HS)2               3.814e-005  3.820e-005    -4.419    -4.418     0.001
   AsS(OH)(HS)-          3.190e-007  2.918e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              3.038e-007  2.779e-007    -6.517    -6.556    -0.039
   S5-2                  2.433e-007  1.807e-007    -6.614    -6.743    -0.129
   S4-2                  1.438e-007  1.054e-007    -6.842    -6.977    -0.135
   S6-2                  1.244e-007  9.351e-008    -6.905    -7.029    -0.124
   S-2                   1.226e-010  8.587e-011    -9.912   -10.066    -0.155
   S3-2                  5.139e-011  3.714e-011   -10.289   -10.430    -0.141
   S2-2                  2.950e-012  2.108e-012   -11.530   -11.676    -0.146
   As3S4(HS)2-           3.805e-016  3.481e-016   -15.420   -15.458    -0.039
S(6)            1.814e-007
   SO4-2                 1.482e-007  1.045e-007    -6.829    -6.981    -0.152
   CaSO4                 3.051e-008  3.056e-008    -7.516    -7.515     0.001
   MgSO4                 1.398e-009  1.400e-009    -8.855    -8.854     0.001
   BaSO4                 7.422e-010  7.434e-010    -9.129    -9.129     0.001
   MnSO4                 3.344e-010  3.350e-010    -9.476    -9.475     0.001
   FeSO4                 1.782e-010  1.784e-010    -9.749    -9.748     0.001
   NaSO4-                1.138e-010  1.041e-010    -9.944    -9.982    -0.039
   KSO4-                 1.388e-011  1.270e-011   -10.858   -10.896    -0.039
   HSO4-                 1.044e-012  9.547e-013   -11.982   -12.020    -0.039
   CaHSO4+               1.839e-014  1.682e-014   -13.735   -13.774    -0.039
   FeHSO4+               1.205e-016  1.102e-016   -15.919   -15.958    -0.039
   FeSO4+                1.040e-025  9.511e-026   -24.983   -25.022    -0.039
   Fe(SO4)2-             2.377e-031  2.174e-031   -30.624   -30.663    -0.039
   FeHSO4+2              3.416e-032  2.393e-032   -31.466   -31.621    -0.155

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.45   -9.81   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.01  -18.39   -1.38  As2O3
Artinite         -9.68   -0.08    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.38  -45.16    8.23  As2O5
As2S3(am)        -7.10  -52.00  -44.90  As2S3
As_native        -5.61  -18.15  -12.53  As
Ba3(AsO4)2       -9.65  -59.76  -50.11  Ba3(AsO4)2
Barite           -1.86  -11.83   -9.97  BaSO4
Birnessite      -28.32   15.28   43.60  MnO2
Bixbyite        -25.82  -26.43   -0.61  Mn2O3
Brucite          -7.03    9.81   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.81  -53.72  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.36   -2.50   -2.86  CH4
Claudetite      -17.05  -18.39   -1.34  As2O3
CO2(g)           -1.55   -3.02   -1.47  CO2
Dolomite         -1.28  -18.37  -17.09  CaMg(CO3)2
Dolomite(d)      -1.83  -18.37  -16.54  CaMg(CO3)2
Epsomite         -9.08  -11.22   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.26  -37.77  -45.03  Fe3S4
Gypsum           -5.23   -9.82   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.13   33.90   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.18  -38.15  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.98  -29.74   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.40  -43.23   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.68  -45.07   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.86   -9.89   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.05   12.29   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.27  -14.38   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.74  -59.45  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.54  -12.83    2.71  MnCl2:4H2O
MnS(Green)       -5.69   -1.89    3.80  MnS
MnSO4           -14.39  -11.73    2.67  MnSO4
Nahcolite        -5.50   -6.05   -0.55  NaHCO3
Natron          -11.74  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.27   -9.89   -5.62  MgCO3:3H2O
Nsutite         -27.29   15.28   42.56  MnO2
O2(g)           -71.25  -74.15   -2.89  O2
Orpiment         -5.70  -52.00  -46.30  As2S3
Portlandite     -11.58   11.22   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.89    9.31   15.20  Mn(OH)2
Pyrolusite      -26.10   15.28   41.38  MnO2
Realgar          -3.44  -23.38  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.44  -44.69  -20.25  FeAsO4:2H2O
Siderite          0.23  -10.66  -10.89  FeCO3



Siderite(d)(3)   -0.21  -10.66  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.21  -14.38   -0.18  Na2SO4
Thermonatrite   -13.17  -13.05    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.93  -10.49   -8.56  BaCO3

Reaction step 36.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.34   15.26   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.794e-002 -2.062e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.649e-005
Manganite          -13.07   12.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.247e-004  4.247e-004
Siderite(d)(3)      -0.19  -10.64  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.94  -10.50   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.497e-004  Surface charge, eq

Hfo_s         
 5.267e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.144e-006       0.597  3.144e-006      -5.502
Hfo_sOMn+        1.697e-006       0.322  1.697e-006      -5.770
Hfo_sOFe+        2.675e-007       0.051  2.675e-007      -6.573
Hfo_sOHBa+2      9.227e-008       0.018  9.228e-008      -7.035
Hfo_sOH2+        4.285e-008       0.008  4.285e-008      -7.368
Hfo_sOH          2.261e-008       0.004  2.261e-008      -7.646
Hfo_sO-          2.733e-010       0.000  2.734e-010      -9.563

Hfo           
 1.497e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.281e-004       0.608  1.281e-004      -3.892



Hfo_wOH          6.759e-005       0.321  6.759e-005      -4.170
Hfo_wOFe+        7.462e-006       0.035  7.463e-006      -5.127
Hfo_wOMn+        4.029e-006       0.019  4.030e-006      -5.395
Hfo_wOCa+        1.464e-006       0.007  1.464e-006      -5.835
Hfo_wOMg+        9.959e-007       0.005  9.959e-007      -6.002
Hfo_wO-          8.171e-007       0.004  8.171e-007      -6.088
Hfo_wOFeOH       2.066e-007       0.001  2.066e-007      -6.685
Hfo_wH2AsO3      1.123e-008       0.000  1.123e-008      -7.950
Hfo_wOBa+        6.208e-010       0.000  6.209e-010      -9.207
Hfo_wOHSO4-2     4.194e-011       0.000  4.194e-011     -10.377
Hfo_wSO4-        3.984e-011       0.000  3.984e-011     -10.400
Hfo_wOHAsO4-3    5.846e-017       0.000  5.846e-017     -16.233
Hfo_wHAsO4-      4.701e-018       0.000  4.701e-018     -17.328
Hfo_wH2AsO4      2.883e-019       0.000  2.883e-019     -18.540

Mno           
-2.148e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.060e-028       0.000  2.060e-028     -27.686
Mno_O3Ca         1.278e-029       0.000  1.278e-029     -28.893
Mno_O3-2         1.189e-029       0.000  1.189e-029     -28.925
Mno_O3HMn+       2.750e-030       0.000  2.750e-030     -29.561
Mno_O3Ba         2.552e-030       0.000  2.552e-030     -29.593
Mno_O3H-         3.980e-031       0.000  3.980e-031     -30.400
Mno_O3Na-        2.504e-031       0.000  2.505e-031     -30.601
Mno_O3Mg         1.860e-031       0.000  1.860e-031     -30.731
Mno_O3HCa+       1.489e-031       0.000  1.489e-031     -30.827
Mno_O3HBa+       5.315e-032       0.000  5.316e-032     -31.274
Mno_O3HMg+       1.467e-033       0.000  1.467e-033     -32.834
Mno_O3HNa        7.819e-034       0.000  7.820e-034     -33.107
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.724e-041       0.000  6.724e-041     -40.172
Mno_O3H3Cl       1.669e-043       0.000  1.669e-043     -42.777

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.197e-007  3.197e-007
Ba               2.095e-005  2.095e-005
C                9.425e-003  9.425e-003
Ca               2.212e-003  2.212e-003
Cl               9.873e-005  9.873e-005
Fe               5.951e-005  5.951e-005
K                1.893e-005  1.893e-005
Mg               8.387e-005  8.387e-005
Mn               3.770e-005  3.770e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.012      Charge balance
                                       pe  =  -4.028      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.286e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.316e-003
                       Total CO2 (mol/kg)  =  6.158e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.503e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.48
                               Iterations  =  33



                                  Total H  = 1.110274e+002
                                  Total O  = 5.552193e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.126e-007  1.030e-007    -6.948    -6.987    -0.039
   H+                    1.053e-007  9.719e-008    -6.978    -7.012    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.197e-007
   AsS(OH)(HS)-          3.191e-007  2.917e-007    -6.496    -6.535    -0.039
   H3AsO3                6.450e-010  6.461e-010    -9.190    -9.190     0.001
   H2AsO3-               5.148e-012  4.706e-012   -11.288   -11.327    -0.039
   As3S4(HS)2-           4.067e-016  3.719e-016   -15.391   -15.430    -0.039
   H4AsO3+               3.403e-017  3.111e-017   -16.468   -16.507    -0.039
   HAsO3-2               1.383e-019  9.661e-020   -18.859   -19.015    -0.156
   AsO3-3                4.445e-028  1.983e-028   -27.352   -27.703    -0.350
As(5)           2.932e-018
   H2AsO4-               1.518e-018  1.388e-018   -17.819   -17.858    -0.039
   HAsO4-2               1.414e-018  9.877e-019   -17.850   -18.005    -0.156
   AsO4-3                5.098e-023  2.275e-023   -22.293   -22.643    -0.350
   H3AsO4                2.686e-023  2.691e-023   -22.571   -22.570     0.001
Ba              2.095e-005
   Ba+2                  2.025e-005  1.415e-005    -4.694    -4.849    -0.156
   BaHCO3+               6.836e-007  6.249e-007    -6.165    -6.204    -0.039
   BaCO3                 1.622e-008  1.625e-008    -7.790    -7.789     0.001
   BaSO4                 7.124e-010  7.136e-010    -9.147    -9.147     0.001
   BaOH+                 5.394e-012  4.932e-012   -11.268   -11.307    -0.039
C(-4)           3.267e-003
   CH4                   3.267e-003  3.273e-003    -2.486    -2.485     0.001
C(4)            6.158e-003
   HCO3-                 5.026e-003  4.608e-003    -2.299    -2.337    -0.038
   CO2                   1.005e-003  1.007e-003    -2.998    -2.997     0.001
   CaHCO3+               9.578e-005  8.756e-005    -4.019    -4.058    -0.039
   MnHCO3+               8.231e-006  7.525e-006    -5.085    -5.124    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               5.165e-006  4.722e-006    -5.287    -5.326    -0.039
   MgHCO3+               3.362e-006  3.074e-006    -5.473    -5.512    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.148e-006  2.223e-006    -5.502    -5.653    -0.151
   BaHCO3+               6.836e-007  6.249e-007    -6.165    -6.204    -0.039
   FeCO3                 5.456e-007  5.465e-007    -6.263    -6.262     0.001
   NaHCO3                5.139e-007  5.148e-007    -6.289    -6.288     0.001
   MgCO3                 1.208e-007  1.210e-007    -6.918    -6.917     0.001
   BaCO3                 1.622e-008  1.625e-008    -7.790    -7.789     0.001
   NaCO3-                8.996e-009  8.225e-009    -8.046    -8.085    -0.039
Ca              2.212e-003
   Ca+2                  2.111e-003  1.490e-003    -2.676    -2.827    -0.151
   CaHCO3+               9.578e-005  8.756e-005    -4.019    -4.058    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.987e-008  2.992e-008    -7.525    -7.524     0.001
   CaOH+                 2.782e-009  2.544e-009    -8.556    -8.595    -0.039
   CaHSO4+               1.863e-014  1.703e-014   -13.730   -13.769    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.014e-005    -4.006    -4.045    -0.039
   MnCl+                 7.360e-009  6.729e-009    -8.133    -8.172    -0.039
   FeCl+                 1.395e-009  1.275e-009    -8.856    -8.894    -0.039
   MnCl2                 2.643e-013  2.648e-013   -12.578   -12.577     0.001
   MnCl3-                7.190e-018  6.574e-018   -17.143   -17.182    -0.039
   FeCl+2                3.579e-025  2.500e-025   -24.446   -24.602    -0.156
   FeCl2+                1.101e-028  1.007e-028   -27.958   -27.997    -0.039
   FeCl3                 9.061e-034  9.076e-034   -33.043   -33.042     0.001
Fe(2)           5.951e-005
   Fe(HS)2               3.879e-005  3.885e-005    -4.411    -4.411     0.001
   Fe+2                  1.467e-005  1.025e-005    -4.834    -4.989    -0.156



   FeHCO3+               5.165e-006  4.722e-006    -5.287    -5.326    -0.039
   FeCO3                 5.456e-007  5.465e-007    -6.263    -6.262     0.001
   Fe(HS)3-              3.019e-007  2.760e-007    -6.520    -6.559    -0.039
   FeOH+                 3.646e-008  3.333e-008    -7.438    -7.477    -0.039
   FeCl+                 1.395e-009  1.275e-009    -8.856    -8.894    -0.039
   FeSO4                 1.831e-010  1.834e-010    -9.737    -9.737     0.001
   Fe(OH)2               2.914e-012  2.919e-012   -11.536   -11.535     0.001
   Fe(OH)3-              1.220e-015  1.115e-015   -14.914   -14.953    -0.039
   FeHSO4+               1.281e-016  1.172e-016   -15.892   -15.931    -0.039
Fe(3)           5.051e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.273e-014  2.078e-014   -13.643   -13.682    -0.039
   Fe(OH)4-              2.826e-016  2.583e-016   -15.549   -15.588    -0.039
   FeOH+2                8.732e-018  6.100e-018   -17.059   -17.215    -0.156
   Fe+3                  2.058e-022  9.185e-023   -21.686   -22.037    -0.350
   FeCl+2                3.579e-025  2.500e-025   -24.446   -24.602    -0.156
   FeSO4+                1.109e-025  1.013e-025   -24.955   -24.994    -0.039
   FeCl2+                1.101e-028  1.007e-028   -27.958   -27.997    -0.039
   Fe(SO4)2-             2.441e-031  2.231e-031   -30.612   -30.651    -0.039
   FeHSO4+2              3.776e-032  2.638e-032   -31.423   -31.579    -0.156
   Fe2(OH)2+4            4.205e-033  1.002e-033   -32.376   -32.999    -0.623
   FeCl3                 9.061e-034  9.076e-034   -33.043   -33.042     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.388   -44.362    -0.974
H(0)            1.516e-009
   H2                    7.579e-010  7.592e-010    -9.120    -9.120     0.001
K               1.893e-005
   K+                    1.893e-005  1.728e-005    -4.723    -4.762    -0.039
   KSO4-                 1.337e-011  1.222e-011   -10.874   -10.913    -0.039
Mg              8.387e-005
   Mg+2                  8.038e-005  5.701e-005    -4.095    -4.244    -0.149
   MgHCO3+               3.362e-006  3.074e-006    -5.473    -5.512    -0.039
   MgCO3                 1.208e-007  1.210e-007    -6.918    -6.917     0.001
   MgOH+                 2.329e-009  2.129e-009    -8.633    -8.672    -0.039
   MgSO4                 1.343e-009  1.345e-009    -8.872    -8.871     0.001
Mn(2)           3.770e-005
   Mn+2                  2.623e-005  1.832e-005    -4.581    -4.737    -0.156
   MnHCO3+               8.231e-006  7.525e-006    -5.085    -5.124    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.360e-009  6.729e-009    -8.133    -8.172    -0.039
   MnOH+                 5.299e-009  4.845e-009    -8.276    -8.315    -0.039
   MnSO4                 3.273e-010  3.279e-010    -9.485    -9.484     0.001
   MnCl2                 2.643e-013  2.648e-013   -12.578   -12.577     0.001
   MnCl3-                7.190e-018  6.574e-018   -17.143   -17.182    -0.039
   Mn(OH)3-              3.457e-019  3.161e-019   -18.461   -18.500    -0.039
Mn(3)           1.191e-034
   Mn+3                  1.191e-034  5.314e-035   -33.924   -34.275    -0.350
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.033   -83.189    -0.156
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.561   -96.600    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.987e-004    -3.663    -3.702    -0.039
   NaHCO3                5.139e-007  5.148e-007    -6.289    -6.288     0.001
   NaCO3-                8.996e-009  8.225e-009    -8.046    -8.085    -0.039
   NaSO4-                1.096e-010  1.002e-010    -9.960    -9.999    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.142   -74.141     0.001
S(-2)           2.082e-004
   HS-                   7.134e-005  6.522e-005    -4.147    -4.186    -0.039
   H2S                   5.533e-005  5.543e-005    -4.257    -4.256     0.001
   Fe(HS)2               3.879e-005  3.885e-005    -4.411    -4.411     0.001
   AsS(OH)(HS)-          3.191e-007  2.917e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              3.019e-007  2.760e-007    -6.520    -6.559    -0.039
   S5-2                  2.301e-007  1.705e-007    -6.638    -6.768    -0.130
   S4-2                  1.360e-007  9.949e-008    -6.866    -7.002    -0.136
   S6-2                  1.177e-007  8.826e-008    -6.929    -7.054    -0.125
   S-2                   1.160e-010  8.105e-011    -9.935   -10.091    -0.156



   S3-2                  4.862e-011  3.506e-011   -10.313   -10.455    -0.142
   S2-2                  2.792e-012  1.990e-012   -11.554   -11.701    -0.147
   As3S4(HS)2-           4.067e-016  3.719e-016   -15.391   -15.430    -0.039
S(6)            1.756e-007
   SO4-2                 1.431e-007  1.006e-007    -6.844    -6.997    -0.153
   CaSO4                 2.987e-008  2.992e-008    -7.525    -7.524     0.001
   MgSO4                 1.343e-009  1.345e-009    -8.872    -8.871     0.001
   BaSO4                 7.124e-010  7.136e-010    -9.147    -9.147     0.001
   MnSO4                 3.273e-010  3.279e-010    -9.485    -9.484     0.001
   FeSO4                 1.831e-010  1.834e-010    -9.737    -9.737     0.001
   NaSO4-                1.096e-010  1.002e-010    -9.960    -9.999    -0.039
   KSO4-                 1.337e-011  1.222e-011   -10.874   -10.913    -0.039
   HSO4-                 1.040e-012  9.509e-013   -11.983   -12.022    -0.039
   CaHSO4+               1.863e-014  1.703e-014   -13.730   -13.769    -0.039
   FeHSO4+               1.281e-016  1.172e-016   -15.892   -15.931    -0.039
   FeSO4+                1.109e-025  1.013e-025   -24.955   -24.994    -0.039
   Fe(SO4)2-             2.441e-031  2.231e-031   -30.612   -30.651    -0.039
   FeHSO4+2              3.776e-032  2.638e-032   -31.423   -31.579    -0.156

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.46   -9.82   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.00  -18.38   -1.38  As2O3
Artinite         -9.72   -0.12    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.37  -45.14    8.23  As2O5
As2S3(am)        -7.07  -51.97  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2       -9.72  -59.83  -50.11  Ba3(AsO4)2
Barite           -1.88  -11.85   -9.97  BaSO4
Birnessite      -28.34   15.26   43.60  MnO2
Bixbyite        -25.86  -26.48   -0.61  Mn2O3
Brucite          -7.06    9.78   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.86  -53.77  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.37   -2.49   -2.86  CH4
Claudetite      -17.04  -18.38   -1.34  As2O3
CO2(g)           -1.53   -3.00   -1.47  CO2
Dolomite         -1.29  -18.38  -17.09  CaMg(CO3)2
Dolomite(d)      -1.84  -18.38  -16.54  CaMg(CO3)2
Epsomite         -9.10  -11.24   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.16   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.28  -37.76  -45.03  Fe3S4
Gypsum           -5.24   -9.82   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.20   33.83   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.20  -38.17  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.05  -29.81   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.58  -42.79   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.45  -41.73   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.87   -9.90   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.07   12.27   25.34  MnOOH



Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.29  -14.40   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.79  -59.50  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.54  -12.83    2.71  MnCl2:4H2O
MnS(Green)       -5.71   -1.91    3.80  MnS
MnSO4           -14.40  -11.73    2.67  MnSO4
Nahcolite        -5.49   -6.04   -0.55  NaHCO3
Natron          -11.75  -13.06   -1.31  Na2CO3:10H2O
Nesquehonite     -4.28   -9.90   -5.62  MgCO3:3H2O
Nsutite         -27.31   15.26   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.67  -51.97  -46.30  As2S3
Portlandite     -11.60   11.20   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.91    9.29   15.20  Mn(OH)2
Pyrolusite      -26.12   15.26   41.38  MnO2
Realgar          -3.43  -23.37  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.43  -44.68  -20.25  FeAsO4:2H2O
Siderite          0.25  -10.64  -10.89  FeCO3
Siderite(d)(3)   -0.19  -10.64  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.22  -14.40   -0.18  Na2SO4
Thermonatrite   -13.18  -13.06    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.94  -10.50   -8.56  BaCO3

Reaction step 37.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.36   15.24   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.790e-002 -2.105e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.863e-005
Manganite          -13.09   12.25   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.241e-004  4.241e-004
Siderite(d)(3)      -0.17  -10.62  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.95  -10.51   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           



 1.512e-004  Surface charge, eq
Hfo_s         

 5.266e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.175e-006       0.603  3.175e-006      -5.498
Hfo_sOMn+        1.659e-006       0.315  1.659e-006      -5.780
Hfo_sOFe+        2.740e-007       0.052  2.740e-007      -6.562
Hfo_sOHBa+2      9.142e-008       0.017  9.143e-008      -7.039
Hfo_sOH2+        4.400e-008       0.008  4.400e-008      -7.357
Hfo_sOH          2.248e-008       0.004  2.248e-008      -7.648
Hfo_sO-          2.630e-010       0.000  2.630e-010      -9.580

Hfo           
 1.512e-004  Surface charge, eq

Hfo_w         
 2.106e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.296e-004       0.616  1.297e-004      -3.887
Hfo_wOH          6.622e-005       0.314  6.622e-005      -4.179
Hfo_wOFe+        7.535e-006       0.036  7.535e-006      -5.123
Hfo_wOMn+        3.882e-006       0.018  3.882e-006      -5.411
Hfo_wOCa+        1.410e-006       0.007  1.410e-006      -5.851
Hfo_wOMg+        9.421e-007       0.004  9.422e-007      -6.026
Hfo_wO-          7.749e-007       0.004  7.749e-007      -6.111
Hfo_wOFeOH       2.019e-007       0.001  2.019e-007      -6.695
Hfo_wH2AsO3      1.115e-008       0.000  1.115e-008      -7.953
Hfo_wOBa+        5.869e-010       0.000  5.869e-010      -9.231
Hfo_wOHSO4-2     3.961e-011       0.000  3.961e-011     -10.402
Hfo_wSO4-        3.887e-011       0.000  3.887e-011     -10.410
Hfo_wOHAsO4-3    5.293e-017       0.000  5.293e-017     -16.276
Hfo_wHAsO4-      4.542e-018       0.000  4.543e-018     -17.343
Hfo_wH2AsO4      2.878e-019       0.000  2.878e-019     -18.541

Mno           
-2.000e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.961e-028       0.000  1.961e-028     -27.708
Mno_O3Ca         1.217e-029       0.000  1.217e-029     -28.915
Mno_O3-2         1.114e-029       0.000  1.114e-029     -28.953
Mno_O3HMn+       2.704e-030       0.000  2.704e-030     -29.568
Mno_O3Ba         2.383e-030       0.000  2.383e-030     -29.623
Mno_O3H-         3.852e-031       0.000  3.852e-031     -30.414
Mno_O3Na-        2.345e-031       0.000  2.345e-031     -30.630
Mno_O3Mg         1.738e-031       0.000  1.738e-031     -30.760
Mno_O3HCa+       1.464e-031       0.000  1.464e-031     -30.834
Mno_O3HBa+       5.129e-032       0.000  5.129e-032     -31.290
Mno_O3HMg+       1.416e-033       0.000  1.416e-033     -32.849
Mno_O3HNa        7.564e-034       0.000  7.564e-034     -33.121
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.947e-041       0.000  6.947e-041     -40.158
Mno_O3H3Cl       1.723e-043       0.000  1.723e-043     -42.764

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.198e-007  3.198e-007
Ba               2.095e-005  2.095e-005
C                9.668e-003  9.668e-003



Ca               2.255e-003  2.255e-003
Cl               9.873e-005  9.873e-005
Fe               6.158e-005  6.157e-005
K                1.893e-005  1.893e-005
Mg               8.392e-005  8.392e-005
Mn               3.847e-005  3.847e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.998      Charge balance
                                       pe  =  -4.012      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.412e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.408e-003
                       Total CO2 (mol/kg)  =  6.301e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.518e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.44
                               Iterations  =  33
                                  Total H  = 1.110278e+002
                                  Total O  = 5.552226e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.091e-007  9.968e-008    -6.962    -7.001    -0.039
   H+                    1.088e-007  1.004e-007    -6.963    -6.998    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.198e-007
   AsS(OH)(HS)-          3.191e-007  2.916e-007    -6.496    -6.535    -0.039
   H3AsO3                6.540e-010  6.551e-010    -9.184    -9.184     0.001
   H2AsO3-               5.056e-012  4.619e-012   -11.296   -11.335    -0.039
   As3S4(HS)2-           4.338e-016  3.963e-016   -15.363   -15.402    -0.039
   H4AsO3+               3.567e-017  3.259e-017   -16.448   -16.487    -0.039
   HAsO3-2               1.317e-019  9.178e-020   -18.880   -19.037    -0.157
   AsO3-3                4.113e-028  1.824e-028   -27.386   -27.739    -0.353
As(5)           2.851e-018
   H2AsO4-               1.498e-018  1.368e-018   -17.825   -17.864    -0.039
   HAsO4-2               1.353e-018  9.428e-019   -17.869   -18.026    -0.157
   AsO4-3                4.740e-023  2.102e-023   -22.324   -22.677    -0.353
   H3AsO4                2.737e-023  2.741e-023   -22.563   -22.562     0.001
Ba              2.095e-005
   Ba+2                  2.024e-005  1.410e-005    -4.694    -4.851    -0.157
   BaHCO3+               6.934e-007  6.335e-007    -6.159    -6.198    -0.039
   BaCO3                 1.592e-008  1.595e-008    -7.798    -7.797     0.001
   BaSO4                 6.845e-010  6.857e-010    -9.165    -9.164     0.001
   BaOH+                 5.209e-012  4.759e-012   -11.283   -11.323    -0.039
C(-4)           3.367e-003
   CH4                   3.367e-003  3.373e-003    -2.473    -2.472     0.001
C(4)            6.301e-003
   HCO3-                 5.115e-003  4.686e-003    -2.291    -2.329    -0.038
   CO2                   1.056e-003  1.058e-003    -2.976    -2.975     0.001
   CaHCO3+               9.901e-005  9.046e-005    -4.004    -4.044    -0.039
   MnHCO3+               8.509e-006  7.774e-006    -5.070    -5.109    -0.039
   FeHCO3+               5.596e-006  5.112e-006    -5.252    -5.291    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.413e-006  3.118e-006    -5.467    -5.506    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.107e-006  2.189e-006    -5.508    -5.660    -0.152
   BaHCO3+               6.934e-007  6.335e-007    -6.159    -6.198    -0.039
   FeCO3                 5.718e-007  5.728e-007    -6.243    -6.242     0.001
   NaHCO3                5.222e-007  5.231e-007    -6.282    -6.281     0.001



   MgCO3                 1.186e-007  1.188e-007    -6.926    -6.925     0.001
   BaCO3                 1.592e-008  1.595e-008    -7.798    -7.797     0.001
   NaCO3-                8.855e-009  8.090e-009    -8.053    -8.092    -0.039
Ca              2.255e-003
   Ca+2                  2.150e-003  1.514e-003    -2.668    -2.820    -0.152
   CaHCO3+               9.901e-005  9.046e-005    -4.004    -4.044    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.924e-008  2.929e-008    -7.534    -7.533     0.001
   CaOH+                 2.738e-009  2.501e-009    -8.563    -8.602    -0.039
   CaHSO4+               1.886e-014  1.723e-014   -13.724   -13.764    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.008e-005    -4.006    -4.045    -0.040
   MnCl+                 7.477e-009  6.831e-009    -8.126    -8.166    -0.039
   FeCl+                 1.485e-009  1.357e-009    -8.828    -8.868    -0.039
   MnCl2                 2.681e-013  2.686e-013   -12.572   -12.571     0.001
   MnCl3-                7.294e-018  6.664e-018   -17.137   -17.176    -0.039
   FeCl+2                3.954e-025  2.755e-025   -24.403   -24.560    -0.157
   FeCl2+                1.213e-028  1.109e-028   -27.916   -27.955    -0.039
   FeCl3                 9.968e-034  9.985e-034   -33.001   -33.001     0.001
Fe(2)           6.158e-005
   Fe(HS)2               3.941e-005  3.948e-005    -4.404    -4.404     0.001
   Fe+2                  1.566e-005  1.091e-005    -4.805    -4.962    -0.157
   FeHCO3+               5.596e-006  5.112e-006    -5.252    -5.291    -0.039
   FeCO3                 5.718e-007  5.728e-007    -6.243    -6.242     0.001
   Fe(HS)3-              2.998e-007  2.739e-007    -6.523    -6.562    -0.039
   FeOH+                 3.760e-008  3.435e-008    -7.425    -7.464    -0.039
   FeCl+                 1.485e-009  1.357e-009    -8.828    -8.868    -0.039
   FeSO4                 1.879e-010  1.882e-010    -9.726    -9.725     0.001
   Fe(OH)2               2.907e-012  2.912e-012   -11.537   -11.536     0.001
   Fe(OH)3-              1.179e-015  1.077e-015   -14.928   -14.968    -0.039
   FeHSO4+               1.360e-016  1.242e-016   -15.867   -15.906    -0.039
Fe(3)           5.127e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.350e-014  2.147e-014   -13.629   -13.668    -0.039
   Fe(OH)4-              2.737e-016  2.501e-016   -15.563   -15.602    -0.039
   FeOH+2                9.345e-018  6.511e-018   -17.029   -17.186    -0.157
   Fe+3                  2.284e-022  1.013e-022   -21.641   -21.995    -0.353
   FeCl+2                3.954e-025  2.755e-025   -24.403   -24.560    -0.157
   FeSO4+                1.179e-025  1.077e-025   -24.928   -24.968    -0.039
   FeCl2+                1.213e-028  1.109e-028   -27.916   -27.955    -0.039
   Fe(SO4)2-             2.502e-031  2.286e-031   -30.602   -30.641    -0.039
   FeHSO4+2              4.157e-032  2.896e-032   -31.381   -31.538    -0.157
   Fe2(OH)2+4            4.843e-033  1.141e-033   -32.315   -32.943    -0.628
   FeCl3                 9.968e-034  9.985e-034   -33.001   -33.001     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.310   -44.291    -0.981
H(0)            1.508e-009
   H2                    7.542e-010  7.555e-010    -9.122    -9.122     0.001
K               1.893e-005
   K+                    1.893e-005  1.727e-005    -4.723    -4.763    -0.040
   KSO4-                 1.288e-011  1.177e-011   -10.890   -10.929    -0.039
Mg              8.392e-005
   Mg+2                  8.039e-005  5.687e-005    -4.095    -4.245    -0.150
   MgHCO3+               3.413e-006  3.118e-006    -5.467    -5.506    -0.039
   MgCO3                 1.186e-007  1.188e-007    -6.926    -6.925     0.001
   MgOH+                 2.250e-009  2.056e-009    -8.648    -8.687    -0.039
   MgSO4                 1.291e-009  1.293e-009    -8.889    -8.888     0.001
Mn(2)           3.847e-005
   Mn+2                  2.672e-005  1.861e-005    -4.573    -4.730    -0.157
   MnHCO3+               8.509e-006  7.774e-006    -5.070    -5.109    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.477e-009  6.831e-009    -8.126    -8.166    -0.039
   MnOH+                 5.215e-009  4.764e-009    -8.283    -8.322    -0.039
   MnSO4                 3.205e-010  3.211e-010    -9.494    -9.493     0.001
   MnCl2                 2.681e-013  2.686e-013   -12.572   -12.571     0.001
   MnCl3-                7.294e-018  6.664e-018   -17.137   -17.176    -0.039
   Mn(OH)3-              3.188e-019  2.912e-019   -18.497   -18.536    -0.039
Mn(3)           1.261e-034



   Mn+3                  1.261e-034  5.591e-035   -33.899   -34.253    -0.353
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.077   -83.234    -0.157
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.591   -96.630    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.985e-004    -3.663    -3.702    -0.039
   NaHCO3                5.222e-007  5.231e-007    -6.282    -6.281     0.001
   NaCO3-                8.855e-009  8.090e-009    -8.053    -8.092    -0.039
   NaSO4-                1.056e-010  9.651e-011    -9.976   -10.015    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.137   -74.137     0.001
S(-2)           2.082e-004
   HS-                   6.974e-005  6.371e-005    -4.157    -4.196    -0.039
   H2S                   5.584e-005  5.594e-005    -4.253    -4.252     0.001
   Fe(HS)2               3.941e-005  3.948e-005    -4.404    -4.404     0.001
   AsS(OH)(HS)-          3.191e-007  2.916e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              2.998e-007  2.739e-007    -6.523    -6.562    -0.039
   S5-2                  2.180e-007  1.612e-007    -6.662    -6.793    -0.131
   S4-2                  1.289e-007  9.407e-008    -6.890    -7.027    -0.137
   S6-2                  1.115e-007  8.346e-008    -6.953    -7.079    -0.126
   S-2                   1.100e-010  7.664e-011    -9.959   -10.116    -0.157
   S3-2                  4.608e-011  3.315e-011   -10.336   -10.480    -0.143
   S2-2                  2.646e-012  1.881e-012   -11.577   -11.726    -0.148
   As3S4(HS)2-           4.338e-016  3.963e-016   -15.363   -15.402    -0.039
S(6)            1.701e-007
   SO4-2                 1.383e-007  9.700e-008    -6.859    -7.013    -0.154
   CaSO4                 2.924e-008  2.929e-008    -7.534    -7.533     0.001
   MgSO4                 1.291e-009  1.293e-009    -8.889    -8.888     0.001
   BaSO4                 6.845e-010  6.857e-010    -9.165    -9.164     0.001
   MnSO4                 3.205e-010  3.211e-010    -9.494    -9.493     0.001
   FeSO4                 1.879e-010  1.882e-010    -9.726    -9.725     0.001
   NaSO4-                1.056e-010  9.651e-011    -9.976   -10.015    -0.039
   KSO4-                 1.288e-011  1.177e-011   -10.890   -10.929    -0.039
   HSO4-                 1.036e-012  9.470e-013   -11.984   -12.024    -0.039
   CaHSO4+               1.886e-014  1.723e-014   -13.724   -13.764    -0.039
   FeHSO4+               1.360e-016  1.242e-016   -15.867   -15.906    -0.039
   FeSO4+                1.179e-025  1.077e-025   -24.928   -24.968    -0.039
   Fe(SO4)2-             2.502e-031  2.286e-031   -30.602   -30.641    -0.039
   FeHSO4+2              4.157e-032  2.896e-032   -31.381   -31.538    -0.157

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.47   -9.83   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.99  -18.37   -1.38  As2O3
Artinite         -9.75   -0.15    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.12    8.23  As2O5
As2S3(am)        -7.05  -51.95  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2       -9.80  -59.91  -50.11  Ba3(AsO4)2
Barite           -1.89  -11.86   -9.97  BaSO4
Birnessite      -28.36   15.24   43.60  MnO2
Bixbyite        -25.90  -26.52   -0.61  Mn2O3
Brucite          -7.09    9.75   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.91  -53.82  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.39   -2.47   -2.86  CH4
Claudetite      -17.03  -18.37   -1.34  As2O3
CO2(g)           -1.51   -2.98   -1.47  CO2
Dolomite         -1.29  -18.38  -17.09  CaMg(CO3)2
Dolomite(d)      -1.84  -18.38  -16.54  CaMg(CO3)2
Epsomite         -9.12  -11.26   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3



Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.29  -37.74  -45.03  Fe3S4
Gypsum           -5.25   -9.83   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.26   33.77   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.23  -38.19  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.11  -29.87   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.37  -43.20   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.57  -42.78   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.44  -41.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.63  -45.02   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.88   -9.90   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.09   12.25   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.30  -14.42   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.84  -59.55  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.73   -1.93    3.80  MnS
MnSO4           -14.41  -11.74    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3
Natron          -11.75  -13.07   -1.31  Na2CO3:10H2O
Nesquehonite     -4.28   -9.91   -5.62  MgCO3:3H2O
Nsutite         -27.33   15.24   42.56  MnO2
O2(g)           -71.24  -74.14   -2.89  O2
Orpiment         -5.65  -51.95  -46.30  As2S3
Portlandite     -11.62   11.18   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.93    9.27   15.20  Mn(OH)2
Pyrolusite      -26.14   15.24   41.38  MnO2
Realgar          -3.42  -23.36  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.27  -10.62  -10.89  FeCO3
Siderite(d)(3)   -0.17  -10.62  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.24  -14.42   -0.18  Na2SO4
Thermonatrite   -13.19  -13.06    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.95  -10.51   -8.56  BaCO3

Reaction step 38.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.38   15.22   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.785e-002 -2.146e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -7.079e-005
Manganite          -13.11   12.23   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.236e-004  4.236e-004
Siderite(d)(3)      -0.15  -10.60  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.96  -10.52   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.525e-004  Surface charge, eq

Hfo_s         
 5.265e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.204e-006       0.609  3.204e-006      -5.494
Hfo_sOMn+        1.622e-006       0.308  1.622e-006      -5.790
Hfo_sOFe+        2.804e-007       0.053  2.804e-007      -6.552
Hfo_sOHBa+2      9.059e-008       0.017  9.059e-008      -7.043
Hfo_sOH2+        4.513e-008       0.009  4.513e-008      -7.346
Hfo_sOH          2.234e-008       0.004  2.234e-008      -7.651
Hfo_sO-          2.533e-010       0.000  2.533e-010      -9.596

Hfo           
 1.525e-004  Surface charge, eq

Hfo_w         
 2.106e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.311e-004       0.623  1.311e-004      -3.882
Hfo_wOH          6.491e-005       0.308  6.491e-005      -4.188
Hfo_wOFe+        7.604e-006       0.036  7.604e-006      -5.119
Hfo_wOMn+        3.744e-006       0.018  3.744e-006      -5.427
Hfo_wOCa+        1.360e-006       0.006  1.360e-006      -5.867
Hfo_wOMg+        8.927e-007       0.004  8.927e-007      -6.049
Hfo_wO-          7.360e-007       0.003  7.360e-007      -6.133
Hfo_wOFeOH       1.975e-007       0.001  1.975e-007      -6.704
Hfo_wH2AsO3      1.108e-008       0.000  1.108e-008      -7.955
Hfo_wOBa+        5.557e-010       0.000  5.558e-010      -9.255
Hfo_wSO4-        3.793e-011       0.000  3.794e-011     -10.421
Hfo_wOHSO4-2     3.746e-011       0.000  3.746e-011     -10.426
Hfo_wOHAsO4-3    4.808e-017       0.000  4.808e-017     -16.318
Hfo_wHAsO4-      4.395e-018       0.000  4.395e-018     -17.357
Hfo_wH2AsO4      2.873e-019       0.000  2.873e-019     -18.542

Mno           
-1.011e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.012e-025       0.000  1.012e-025     -24.995



Mno_O3Ca         6.281e-027       0.000  6.282e-027     -26.202
Mno_O3-2         5.666e-027       0.000  5.666e-027     -26.247
Mno_O3HMn+       1.441e-027       0.000  1.441e-027     -26.841
Mno_O3Ba         1.208e-027       0.000  1.208e-027     -26.918
Mno_O3H-         2.021e-028       0.000  2.021e-028     -27.694
Mno_O3Na-        1.192e-028       0.000  1.192e-028     -27.924
Mno_O3Mg         8.817e-029       0.000  8.818e-029     -28.055
Mno_O3HCa+       7.799e-029       0.000  7.799e-029     -28.108
Mno_O3HBa+       2.683e-029       0.000  2.683e-029     -28.571
Mno_O3HMg+       7.414e-031       0.000  7.414e-031     -30.130
Mno_O3HNa        3.966e-031       0.000  3.966e-031     -30.402
Mno_O3H2         5.415e-033       0.000  5.415e-033     -32.266
Mno_O3H3+        3.881e-038       0.000  3.882e-038     -37.411
Mno_O3H3Cl       9.623e-041       0.000  9.624e-041     -40.017

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.199e-007  3.199e-007
Ba               2.096e-005  2.095e-005
C                9.911e-003  9.910e-003
Ca               2.296e-003  2.296e-003
Cl               9.873e-005  9.873e-005
Fe               6.366e-005  6.366e-005
K                1.893e-005  1.893e-005
Mg               8.397e-005  8.397e-005
Mn               3.923e-005  3.923e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.985      Charge balance
                                       pe  =  -3.998      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.537e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.499e-003
                       Total CO2 (mol/kg)  =  6.444e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.531e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.40
                               Iterations  =  40
                                  Total H  = 1.110282e+002
                                  Total O  = 5.552259e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.124e-007  1.036e-007    -6.949    -6.985    -0.035
   OH-                   1.058e-007  9.660e-008    -6.976    -7.015    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.199e-007
   AsS(OH)(HS)-          3.192e-007  2.914e-007    -6.496    -6.535    -0.040
   H3AsO3                6.630e-010  6.642e-010    -9.178    -9.178     0.001
   H2AsO3-               4.971e-012  4.538e-012   -11.304   -11.343    -0.040
   As3S4(HS)2-           4.616e-016  4.214e-016   -15.336   -15.375    -0.040
   H4AsO3+               3.735e-017  3.410e-017   -16.428   -16.467    -0.040
   HAsO3-2               1.258e-019  8.739e-020   -18.900   -19.059    -0.158
   AsO3-3                3.818e-028  1.683e-028   -27.418   -27.774    -0.356
As(5)           2.777e-018
   H2AsO4-               1.479e-018  1.351e-018   -17.830   -17.869    -0.040
   HAsO4-2               1.298e-018  9.018e-019   -17.887   -18.045    -0.158
   AsO4-3                4.421e-023  1.948e-023   -22.355   -22.710    -0.356



   H3AsO4                2.787e-023  2.792e-023   -22.555   -22.554     0.001
Ba              2.096e-005
   Ba+2                  2.024e-005  1.406e-005    -4.694    -4.852    -0.158
   BaHCO3+               7.030e-007  6.419e-007    -6.153    -6.193    -0.040
   BaCO3                 1.563e-008  1.566e-008    -7.806    -7.805     0.001
   BaSO4                 6.584e-010  6.595e-010    -9.182    -9.181     0.001
   BaOH+                 5.035e-012  4.597e-012   -11.298   -11.338    -0.040
C(-4)           3.467e-003
   CH4                   3.467e-003  3.473e-003    -2.460    -2.459     0.001
C(4)            6.444e-003
   HCO3-                 5.202e-003  4.763e-003    -2.284    -2.322    -0.038
   CO2                   1.108e-003  1.110e-003    -2.956    -2.955     0.001
   CaHCO3+               1.022e-004  9.335e-005    -3.990    -4.030    -0.040
   MnHCO3+               8.786e-006  8.022e-006    -5.056    -5.096    -0.040
   FeHCO3+               6.047e-006  5.521e-006    -5.218    -5.258    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.463e-006  3.161e-006    -5.461    -5.500    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.068e-006  2.156e-006    -5.513    -5.666    -0.153
   BaHCO3+               7.030e-007  6.419e-007    -6.153    -6.193    -0.040
   FeCO3                 5.984e-007  5.994e-007    -6.223    -6.222     0.001
   NaHCO3                5.304e-007  5.313e-007    -6.275    -6.275     0.001
   MgCO3                 1.165e-007  1.167e-007    -6.934    -6.933     0.001
   BaCO3                 1.563e-008  1.566e-008    -7.806    -7.805     0.001
   NaCO3-                8.722e-009  7.963e-009    -8.059    -8.099    -0.040
Ca              2.296e-003
   Ca+2                  2.189e-003  1.537e-003    -2.660    -2.813    -0.154
   CaHCO3+               1.022e-004  9.335e-005    -3.990    -4.030    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.865e-008  2.870e-008    -7.543    -7.542     0.001
   CaOH+                 2.695e-009  2.461e-009    -8.569    -8.609    -0.040
   CaHSO4+               1.908e-014  1.742e-014   -13.719   -13.759    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  9.002e-005    -4.006    -4.046    -0.040
   MnCl+                 7.591e-009  6.930e-009    -8.120    -8.159    -0.040
   FeCl+                 1.578e-009  1.440e-009    -8.802    -8.842    -0.040
   MnCl2                 2.719e-013  2.723e-013   -12.566   -12.565     0.001
   MnCl3-                7.395e-018  6.752e-018   -17.131   -17.171    -0.040
   FeCl+2                4.354e-025  3.025e-025   -24.361   -24.519    -0.158
   FeCl2+                1.332e-028  1.216e-028   -27.875   -27.915    -0.040
   FeCl3                 1.093e-033  1.095e-033   -32.961   -32.961     0.001
Fe(2)           6.366e-005
   Fe(HS)2               4.000e-005  4.007e-005    -4.398    -4.397     0.001
   Fe+2                  1.668e-005  1.159e-005    -4.778    -4.936    -0.158
   FeHCO3+               6.047e-006  5.521e-006    -5.218    -5.258    -0.040
   FeCO3                 5.984e-007  5.994e-007    -6.223    -6.222     0.001
   Fe(HS)3-              2.976e-007  2.717e-007    -6.526    -6.566    -0.040
   FeOH+                 3.874e-008  3.537e-008    -7.412    -7.451    -0.040
   FeCl+                 1.578e-009  1.440e-009    -8.802    -8.842    -0.040
   FeSO4                 1.926e-010  1.929e-010    -9.715    -9.715     0.001
   Fe(OH)2               2.900e-012  2.905e-012   -11.538   -11.537     0.001
   Fe(OH)3-              1.141e-015  1.041e-015   -14.943   -14.982    -0.040
   FeHSO4+               1.439e-016  1.314e-016   -15.842   -15.881    -0.040
Fe(3)           5.203e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.426e-014  2.215e-014   -13.615   -13.655    -0.040
   Fe(OH)4-              2.654e-016  2.423e-016   -15.576   -15.616    -0.040
   FeOH+2                9.978e-018  6.933e-018   -17.001   -17.159    -0.158
   Fe+3                  2.525e-022  1.113e-022   -21.598   -21.954    -0.356
   FeCl+2                4.354e-025  3.025e-025   -24.361   -24.519    -0.158
   FeSO4+                1.251e-025  1.142e-025   -24.903   -24.942    -0.040
   FeCl2+                1.332e-028  1.216e-028   -27.875   -27.915    -0.040
   Fe(SO4)2-             2.561e-031  2.338e-031   -30.592   -30.631    -0.040
   FeHSO4+2              4.560e-032  3.169e-032   -31.341   -31.499    -0.158
   Fe2(OH)2+4            5.551e-033  1.294e-033   -32.256   -32.888    -0.633
   FeCl3                 1.093e-033  1.095e-033   -32.961   -32.961     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.234   -44.223    -0.988



H(0)            1.501e-009
   H2                    7.507e-010  7.520e-010    -9.125    -9.124     0.001
K               1.893e-005
   K+                    1.893e-005  1.726e-005    -4.723    -4.763    -0.040
   KSO4-                 1.243e-011  1.135e-011   -10.906   -10.945    -0.040
Mg              8.397e-005
   Mg+2                  8.039e-005  5.673e-005    -4.095    -4.246    -0.151
   MgHCO3+               3.463e-006  3.161e-006    -5.461    -5.500    -0.040
   MgCO3                 1.165e-007  1.167e-007    -6.934    -6.933     0.001
   MgOH+                 2.177e-009  1.988e-009    -8.662    -8.702    -0.040
   MgSO4                 1.242e-009  1.245e-009    -8.906    -8.905     0.001
Mn(2)           3.923e-005
   Mn+2                  2.720e-005  1.890e-005    -4.565    -4.724    -0.158
   MnHCO3+               8.786e-006  8.022e-006    -5.056    -5.096    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.591e-009  6.930e-009    -8.120    -8.159    -0.040
   MnOH+                 5.134e-009  4.687e-009    -8.290    -8.329    -0.040
   MnSO4                 3.140e-010  3.145e-010    -9.503    -9.502     0.001
   MnCl2                 2.719e-013  2.723e-013   -12.566   -12.565     0.001
   MnCl3-                7.395e-018  6.752e-018   -17.131   -17.171    -0.040
   Mn(OH)3-              2.947e-019  2.691e-019   -18.531   -18.570    -0.040
Mn(3)           1.332e-034
   Mn+3                  1.332e-034  5.871e-035   -33.875   -34.231    -0.356
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.120   -83.278    -0.158
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.620   -96.660    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.984e-004    -3.663    -3.702    -0.039
   NaHCO3                5.304e-007  5.313e-007    -6.275    -6.275     0.001
   NaCO3-                8.722e-009  7.963e-009    -8.059    -8.099    -0.040
   NaSO4-                1.019e-010  9.305e-011    -9.992   -10.031    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.133   -74.133     0.001
S(-2)           2.082e-004
   HS-                   6.821e-005  6.228e-005    -4.166    -4.206    -0.040
   H2S                   5.632e-005  5.642e-005    -4.249    -4.249     0.001
   Fe(HS)2               4.000e-005  4.007e-005    -4.398    -4.397     0.001
   AsS(OH)(HS)-          3.192e-007  2.914e-007    -6.496    -6.535    -0.040
   Fe(HS)3-              2.976e-007  2.717e-007    -6.526    -6.566    -0.040
   S5-2                  2.069e-007  1.527e-007    -6.684    -6.816    -0.132
   S4-2                  1.223e-007  8.910e-008    -6.912    -7.050    -0.138
   S6-2                  1.058e-007  7.905e-008    -6.976    -7.102    -0.126
   S-2                   1.045e-010  7.259e-011    -9.981   -10.139    -0.158
   S3-2                  4.374e-011  3.140e-011   -10.359   -10.503    -0.144
   S2-2                  2.513e-012  1.782e-012   -11.600   -11.749    -0.149
   As3S4(HS)2-           4.616e-016  4.214e-016   -15.336   -15.375    -0.040
S(6)            1.649e-007
   SO4-2                 1.338e-007  9.359e-008    -6.874    -7.029    -0.155
   CaSO4                 2.865e-008  2.870e-008    -7.543    -7.542     0.001
   MgSO4                 1.242e-009  1.245e-009    -8.906    -8.905     0.001
   BaSO4                 6.584e-010  6.595e-010    -9.182    -9.181     0.001
   MnSO4                 3.140e-010  3.145e-010    -9.503    -9.502     0.001
   FeSO4                 1.926e-010  1.929e-010    -9.715    -9.715     0.001
   NaSO4-                1.019e-010  9.305e-011    -9.992   -10.031    -0.040
   KSO4-                 1.243e-011  1.135e-011   -10.906   -10.945    -0.040
   HSO4-                 1.033e-012  9.428e-013   -11.986   -12.026    -0.040
   CaHSO4+               1.908e-014  1.742e-014   -13.719   -13.759    -0.040
   FeHSO4+               1.439e-016  1.314e-016   -15.842   -15.881    -0.040
   FeSO4+                1.251e-025  1.142e-025   -24.903   -24.942    -0.040
   Fe(SO4)2-             2.561e-031  2.338e-031   -30.592   -30.631    -0.040
   FeHSO4+2              4.560e-032  3.169e-032   -31.341   -31.499    -0.158

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.48   -9.84   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.98  -18.36   -1.38  As2O3
Artinite         -9.79   -0.19    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -7.03  -51.93  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2       -9.87  -59.98  -50.11  Ba3(AsO4)2
Barite           -1.91  -11.88   -9.97  BaSO4
Birnessite      -28.38   15.22   43.60  MnO2
Bixbyite        -25.94  -26.56   -0.61  Mn2O3
Brucite          -7.12    9.72   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.96  -53.86  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.40   -2.46   -2.86  CH4
Claudetite      -17.02  -18.36   -1.34  As2O3
CO2(g)           -1.49   -2.95   -1.47  CO2
Dolomite         -1.30  -18.39  -17.09  CaMg(CO3)2
Dolomite(d)      -1.85  -18.39  -16.54  CaMg(CO3)2
Epsomite         -9.14  -11.28   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.31  -37.73  -45.03  Fe3S4
Gypsum           -5.26   -9.84   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.32   33.71   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.25  -38.22  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.17  -29.93   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.36  -43.19   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.43  -41.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.61  -45.00   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.88   -9.91   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.11   12.23   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.32  -14.43   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.89  -59.59  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.74   -1.94    3.80  MnS
MnSO4           -14.42  -11.75    2.67  MnSO4
Nahcolite        -5.48   -6.02   -0.55  NaHCO3
Natron          -11.76  -13.07   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.91   -5.62  MgCO3:3H2O
Nsutite         -27.34   15.22   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.63  -51.93  -46.30  As2S3
Portlandite     -11.64   11.16   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.95    9.25   15.20  Mn(OH)2
Pyrolusite      -26.16   15.22   41.38  MnO2
Realgar          -3.41  -23.35  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.29  -10.60  -10.89  FeCO3
Siderite(d)(3)   -0.15  -10.60  -10.45  FeCO3



Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.25  -14.43   -0.18  Na2SO4
Thermonatrite   -13.20  -13.07    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.96  -10.52   -8.56  BaCO3

Reaction step 39.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.40   15.20   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.781e-002 -2.187e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.053e-002 -7.296e-005
Manganite          -13.13   12.21   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.230e-004  4.230e-004
Siderite(d)(3)      -0.13  -10.58  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.96  -10.53   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.539e-004  Surface charge, eq

Hfo_s         
 5.264e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.231e-006       0.614  3.231e-006      -5.491
Hfo_sOMn+        1.587e-006       0.302  1.587e-006      -5.799
Hfo_sOFe+        2.867e-007       0.054  2.867e-007      -6.543
Hfo_sOHBa+2      8.976e-008       0.017  8.976e-008      -7.047
Hfo_sOH2+        4.624e-008       0.009  4.624e-008      -7.335
Hfo_sOH          2.220e-008       0.004  2.220e-008      -7.654
Hfo_sO-          2.442e-010       0.000  2.442e-010      -9.612

Hfo           
 1.539e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.325e-004       0.630  1.326e-004      -3.878
Hfo_wOH          6.364e-005       0.302  6.365e-005      -4.196



Hfo_wOFe+        7.669e-006       0.036  7.669e-006      -5.115
Hfo_wOMn+        3.614e-006       0.017  3.614e-006      -5.442
Hfo_wOCa+        1.313e-006       0.006  1.313e-006      -5.882
Hfo_wOMg+        8.471e-007       0.004  8.471e-007      -6.072
Hfo_wO-          7.001e-007       0.003  7.001e-007      -6.155
Hfo_wOFeOH       1.932e-007       0.001  1.932e-007      -6.714
Hfo_wH2AsO3      1.102e-008       0.000  1.102e-008      -7.958
Hfo_wOBa+        5.270e-010       0.000  5.270e-010      -9.278
Hfo_wSO4-        3.703e-011       0.000  3.703e-011     -10.431
Hfo_wOHSO4-2     3.547e-011       0.000  3.547e-011     -10.450
Hfo_wOHAsO4-3    4.383e-017       0.000  4.383e-017     -16.358
Hfo_wHAsO4-      4.257e-018       0.000  4.257e-018     -17.371
Hfo_wH2AsO4      2.869e-019       0.000  2.869e-019     -18.542

Mno           
-3.857e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.946e-025       0.000  3.946e-025     -24.404
Mno_O3Ca         2.448e-026       0.000  2.448e-026     -25.611
Mno_O3-2         2.176e-026       0.000  2.176e-026     -25.662
Mno_O3HMn+       5.789e-027       0.000  5.789e-027     -26.237
Mno_O3Ba         4.626e-027       0.000  4.627e-027     -26.335
Mno_O3H-         8.004e-028       0.000  8.004e-028     -27.097
Mno_O3Na-        4.574e-028       0.000  4.574e-028     -27.340
Mno_O3Mg         3.379e-028       0.000  3.379e-028     -27.471
Mno_O3HCa+       3.134e-028       0.000  3.134e-028     -27.504
Mno_O3HBa+       1.059e-028       0.000  1.059e-028     -27.975
Mno_O3HMg+       2.929e-030       0.000  2.929e-030     -29.533
Mno_O3HNa        1.569e-030       0.000  1.569e-030     -29.804
Mno_O3H2         2.210e-032       0.000  2.210e-032     -31.656
Mno_O3H3+        1.633e-037       0.000  1.633e-037     -36.787
Mno_O3H3Cl       4.046e-040       0.000  4.047e-040     -39.393

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.199e-007  3.199e-007
Ba               2.096e-005  2.096e-005
C                1.015e-002  1.015e-002
Ca               2.337e-003  2.337e-003
Cl               9.873e-005  9.873e-005
Fe               6.577e-005  6.577e-005
K                1.893e-005  1.893e-005
Mg               8.402e-005  8.402e-005
Mn               3.998e-005  3.998e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.971      Charge balance
                                       pe  =  -3.984      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.660e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.588e-003
                       Total CO2 (mol/kg)  =  6.586e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.545e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.35
                               Iterations  =  30
                                  Total H  = 1.110286e+002



                                  Total O  = 5.552292e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.159e-007  1.068e-007    -6.936    -6.971    -0.035
   OH-                   1.027e-007  9.370e-008    -6.988    -7.028    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.199e-007
   AsS(OH)(HS)-          3.193e-007  2.913e-007    -6.496    -6.536    -0.040
   H3AsO3                6.722e-010  6.734e-010    -9.173    -9.172     0.001
   H2AsO3-               4.892e-012  4.463e-012   -11.311   -11.350    -0.040
   As3S4(HS)2-           4.901e-016  4.472e-016   -15.310   -15.350    -0.040
   H4AsO3+               3.906e-017  3.563e-017   -16.408   -16.448    -0.040
   HAsO3-2               1.203e-019  8.337e-020   -18.920   -19.079    -0.159
   AsO3-3                3.554e-028  1.557e-028   -27.449   -27.808    -0.358
As(5)           2.709e-018
   H2AsO4-               1.462e-018  1.334e-018   -17.835   -17.875    -0.040
   HAsO4-2               1.247e-018  8.642e-019   -17.904   -18.063    -0.159
   AsO4-3                4.134e-023  1.811e-023   -22.384   -22.742    -0.358
   H3AsO4                2.838e-023  2.843e-023   -22.547   -22.546     0.001
Ba              2.096e-005
   Ba+2                  2.023e-005  1.402e-005    -4.694    -4.853    -0.159
   BaHCO3+               7.125e-007  6.501e-007    -6.147    -6.187    -0.040
   BaCO3                 1.536e-008  1.538e-008    -7.814    -7.813     0.001
   BaSO4                 6.338e-010  6.349e-010    -9.198    -9.197     0.001
   BaOH+                 4.873e-012  4.446e-012   -11.312   -11.352    -0.040
C(-4)           3.566e-003
   CH4                   3.566e-003  3.573e-003    -2.448    -2.447     0.001
C(4)            6.586e-003
   HCO3-                 5.288e-003  4.838e-003    -2.277    -2.315    -0.039
   CO2                   1.160e-003  1.162e-003    -2.936    -2.935     0.001
   CaHCO3+               1.055e-004  9.623e-005    -3.977    -4.017    -0.040
   MnHCO3+               9.063e-006  8.269e-006    -5.043    -5.083    -0.040
   FeHCO3+               6.517e-006  5.946e-006    -5.186    -5.226    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.511e-006  3.204e-006    -5.455    -5.494    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.031e-006  2.124e-006    -5.518    -5.673    -0.154
   BaHCO3+               7.125e-007  6.501e-007    -6.147    -6.187    -0.040
   FeCO3                 6.252e-007  6.263e-007    -6.204    -6.203     0.001
   NaHCO3                5.384e-007  5.394e-007    -6.269    -6.268     0.001
   MgCO3                 1.145e-007  1.147e-007    -6.941    -6.940     0.001
   BaCO3                 1.536e-008  1.538e-008    -7.814    -7.813     0.001
   NaCO3-                8.595e-009  7.842e-009    -8.066    -8.106    -0.040
Ca              2.337e-003
   Ca+2                  2.226e-003  1.559e-003    -2.652    -2.807    -0.155
   CaHCO3+               1.055e-004  9.623e-005    -3.977    -4.017    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.807e-008  2.812e-008    -7.552    -7.551     0.001
   CaOH+                 2.655e-009  2.423e-009    -8.576    -8.616    -0.040
   CaHSO4+               1.928e-014  1.760e-014   -13.715   -13.755    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.996e-005    -4.006    -4.046    -0.040
   MnCl+                 7.703e-009  7.028e-009    -8.113    -8.153    -0.040
   FeCl+                 1.673e-009  1.526e-009    -8.777    -8.816    -0.040
   MnCl2                 2.755e-013  2.760e-013   -12.560   -12.559     0.001
   MnCl3-                7.494e-018  6.837e-018   -17.125   -17.165    -0.040
   FeCl+2                4.779e-025  3.312e-025   -24.321   -24.480    -0.159
   FeCl2+                1.459e-028  1.331e-028   -27.836   -27.876    -0.040
   FeCl3                 1.195e-033  1.197e-033   -32.923   -32.922     0.001
Fe(2)           6.577e-005
   Fe(HS)2               4.056e-005  4.063e-005    -4.392    -4.391     0.001
   Fe+2                  1.774e-005  1.229e-005    -4.751    -4.910    -0.159
   FeHCO3+               6.517e-006  5.946e-006    -5.186    -5.226    -0.040



   FeCO3                 6.252e-007  6.263e-007    -6.204    -6.203     0.001
   Fe(HS)3-              2.953e-007  2.695e-007    -6.530    -6.570    -0.040
   FeOH+                 3.987e-008  3.638e-008    -7.399    -7.439    -0.040
   FeCl+                 1.673e-009  1.526e-009    -8.777    -8.816    -0.040
   FeSO4                 1.972e-010  1.975e-010    -9.705    -9.704     0.001
   Fe(OH)2               2.893e-012  2.898e-012   -11.539   -11.538     0.001
   Fe(OH)3-              1.105e-015  1.008e-015   -14.957   -14.997    -0.040
   FeHSO4+               1.520e-016  1.387e-016   -15.818   -15.858    -0.040
Fe(3)           5.278e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.503e-014  2.284e-014   -13.602   -13.641    -0.040
   Fe(OH)4-              2.576e-016  2.351e-016   -15.589   -15.629    -0.040
   FeOH+2                1.063e-017  7.368e-018   -16.973   -17.133    -0.159
   Fe+3                  2.782e-022  1.219e-022   -21.556   -21.914    -0.358
   FeCl+2                4.779e-025  3.312e-025   -24.321   -24.480    -0.159
   FeSO4+                1.324e-025  1.208e-025   -24.878   -24.918    -0.040
   FeCl2+                1.459e-028  1.331e-028   -27.836   -27.876    -0.040
   Fe(SO4)2-             2.618e-031  2.388e-031   -30.582   -30.622    -0.040
   FeHSO4+2              4.986e-032  3.455e-032   -31.302   -31.462    -0.159
   Fe2(OH)2+4            6.334e-033  1.461e-033   -32.198   -32.835    -0.637
   FeCl3                 1.195e-033  1.197e-033   -32.923   -32.922     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.161   -44.157    -0.995
H(0)            1.495e-009
   H2                    7.474e-010  7.487e-010    -9.126    -9.126     0.001
K               1.893e-005
   K+                    1.893e-005  1.725e-005    -4.723    -4.763    -0.040
   KSO4-                 1.200e-011  1.095e-011   -10.921   -10.961    -0.040
Mg              8.402e-005
   Mg+2                  8.039e-005  5.659e-005    -4.095    -4.247    -0.152
   MgHCO3+               3.511e-006  3.204e-006    -5.455    -5.494    -0.040
   MgCO3                 1.145e-007  1.147e-007    -6.941    -6.940     0.001
   MgOH+                 2.108e-009  1.923e-009    -8.676    -8.716    -0.040
   MgSO4                 1.197e-009  1.199e-009    -8.922    -8.921     0.001
Mn(2)           3.998e-005
   Mn+2                  2.767e-005  1.918e-005    -4.558    -4.717    -0.159
   MnHCO3+               9.063e-006  8.269e-006    -5.043    -5.083    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.703e-009  7.028e-009    -8.113    -8.153    -0.040
   MnOH+                 5.057e-009  4.614e-009    -8.296    -8.336    -0.040
   MnSO4                 3.077e-010  3.082e-010    -9.512    -9.511     0.001
   MnCl2                 2.755e-013  2.760e-013   -12.560   -12.559     0.001
   MnCl3-                7.494e-018  6.837e-018   -17.125   -17.165    -0.040
   Mn(OH)3-              2.732e-019  2.493e-019   -18.564   -18.603    -0.040
Mn(3)           1.405e-034
   Mn+3                  1.405e-034  6.155e-035   -33.852   -34.211    -0.358
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.161   -83.321    -0.159
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.648   -96.688    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.982e-004    -3.663    -3.703    -0.039
   NaHCO3                5.384e-007  5.394e-007    -6.269    -6.268     0.001
   NaCO3-                8.595e-009  7.842e-009    -8.066    -8.106    -0.040
   NaSO4-                9.842e-011  8.979e-011   -10.007   -10.047    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.130   -74.129     0.001
S(-2)           2.082e-004
   HS-                   6.675e-005  6.090e-005    -4.176    -4.215    -0.040
   H2S                   5.678e-005  5.688e-005    -4.246    -4.245     0.001
   Fe(HS)2               4.056e-005  4.063e-005    -4.392    -4.391     0.001
   AsS(OH)(HS)-          3.193e-007  2.913e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.953e-007  2.695e-007    -6.530    -6.570    -0.040
   S5-2                  1.966e-007  1.449e-007    -6.706    -6.839    -0.133
   S4-2                  1.163e-007  8.453e-008    -6.934    -7.073    -0.139
   S6-2                  1.005e-007  7.499e-008    -6.998    -7.125    -0.127
   S-2                   9.938e-011  6.887e-011   -10.003   -10.162    -0.159
   S3-2                  4.159e-011  2.979e-011   -10.381   -10.526    -0.145



   S2-2                  2.389e-012  1.691e-012   -11.622   -11.772    -0.150
   As3S4(HS)2-           4.901e-016  4.472e-016   -15.310   -15.350    -0.040
S(6)            1.600e-007
   SO4-2                 1.295e-007  9.037e-008    -6.888    -7.044    -0.156
   CaSO4                 2.807e-008  2.812e-008    -7.552    -7.551     0.001
   MgSO4                 1.197e-009  1.199e-009    -8.922    -8.921     0.001
   BaSO4                 6.338e-010  6.349e-010    -9.198    -9.197     0.001
   MnSO4                 3.077e-010  3.082e-010    -9.512    -9.511     0.001
   FeSO4                 1.972e-010  1.975e-010    -9.705    -9.704     0.001
   NaSO4-                9.842e-011  8.979e-011   -10.007   -10.047    -0.040
   KSO4-                 1.200e-011  1.095e-011   -10.921   -10.961    -0.040
   HSO4-                 1.029e-012  9.385e-013   -11.988   -12.028    -0.040
   CaHSO4+               1.928e-014  1.760e-014   -13.715   -13.755    -0.040
   FeHSO4+               1.520e-016  1.387e-016   -15.818   -15.858    -0.040
   FeSO4+                1.324e-025  1.208e-025   -24.878   -24.918    -0.040
   Fe(SO4)2-             2.618e-031  2.388e-031   -30.582   -30.622    -0.040
   FeHSO4+2              4.986e-032  3.455e-032   -31.302   -31.462    -0.159

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.49   -9.85   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.96  -18.34   -1.38  As2O3
Artinite         -9.82   -0.22    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -7.00  -51.90  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2       -9.93  -60.04  -50.11  Ba3(AsO4)2
Barite           -1.93  -11.90   -9.97  BaSO4
Birnessite      -28.40   15.20   43.60  MnO2
Bixbyite        -25.98  -26.59   -0.61  Mn2O3
Brucite          -7.14    9.70   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.00  -53.91  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.41   -2.45   -2.86  CH4
Claudetite      -17.00  -18.34   -1.34  As2O3
CO2(g)           -1.47   -2.93   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.15  -11.29   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.32  -37.71  -45.03  Fe3S4
Gypsum           -5.27   -9.85   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.38   33.65   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.27  -38.24  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.22  -29.99   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.42  -41.70   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.58  -44.97   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.13   12.21   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O



Mirabilite      -13.34  -14.45   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.93  -59.64  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.76   -1.96    3.80  MnS
MnSO4           -14.43  -11.76    2.67  MnSO4
Nahcolite        -5.47   -6.02   -0.55  NaHCO3
Natron          -11.77  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.36   15.20   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.60  -51.90  -46.30  As2S3
Portlandite     -11.66   11.14   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.97    9.23   15.20  Mn(OH)2
Pyrolusite      -26.18   15.20   41.38  MnO2
Realgar          -3.40  -23.35  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.31  -10.58  -10.89  FeCO3
Siderite(d)(3)   -0.13  -10.58  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.27  -14.45   -0.18  Na2SO4
Thermonatrite   -13.20  -13.08    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.96  -10.53   -8.56  BaCO3

Reaction step 40.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.42   15.18   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.777e-002 -2.228e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.516e-005
Manganite          -13.15   12.19   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.224e-004  4.224e-004
Siderite(d)(3)      -0.11  -10.56  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.97  -10.53   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.551e-004  Surface charge, eq



Hfo_s         
 5.262e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.257e-006       0.619  3.258e-006      -5.487
Hfo_sOMn+        1.554e-006       0.295  1.554e-006      -5.809
Hfo_sOFe+        2.928e-007       0.056  2.928e-007      -6.533
Hfo_sOHBa+2      8.895e-008       0.017  8.895e-008      -7.051
Hfo_sOH2+        4.733e-008       0.009  4.733e-008      -7.325
Hfo_sOH          2.207e-008       0.004  2.207e-008      -7.656
Hfo_sO-          2.357e-010       0.000  2.357e-010      -9.628

Hfo           
 1.551e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.339e-004       0.636  1.339e-004      -3.873
Hfo_wOH          6.243e-005       0.297  6.243e-005      -4.205
Hfo_wOFe+        7.731e-006       0.037  7.731e-006      -5.112
Hfo_wOMn+        3.491e-006       0.017  3.491e-006      -5.457
Hfo_wOCa+        1.268e-006       0.006  1.268e-006      -5.897
Hfo_wOMg+        8.049e-007       0.004  8.050e-007      -6.094
Hfo_wO-          6.668e-007       0.003  6.669e-007      -6.176
Hfo_wOFeOH       1.891e-007       0.001  1.891e-007      -6.723
Hfo_wH2AsO3      1.096e-008       0.000  1.096e-008      -7.960
Hfo_wOBa+        5.005e-010       0.000  5.005e-010      -9.301
Hfo_wSO4-        3.615e-011       0.000  3.615e-011     -10.442
Hfo_wOHSO4-2     3.362e-011       0.000  3.362e-011     -10.473
Hfo_wOHAsO4-3    4.007e-017       0.000  4.008e-017     -16.397
Hfo_wHAsO4-      4.128e-018       0.000  4.128e-018     -17.384
Hfo_wH2AsO4      2.865e-019       0.000  2.865e-019     -18.543

Mno           
-4.508e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.708e-025       0.000  4.708e-025     -24.327
Mno_O3Ca         2.921e-026       0.000  2.921e-026     -25.534
Mno_O3-2         2.560e-026       0.000  2.560e-026     -25.592
Mno_O3HMn+       7.112e-027       0.000  7.113e-027     -26.148
Mno_O3Ba         5.426e-027       0.000  5.426e-027     -26.266
Mno_O3H-         9.695e-028       0.000  9.696e-028     -27.013
Mno_O3Na-        5.376e-028       0.000  5.377e-028     -27.269
Mno_O3Mg         3.965e-028       0.000  3.965e-028     -27.402
Mno_O3HCa+       3.850e-028       0.000  3.850e-028     -27.414
Mno_O3HBa+       1.279e-028       0.000  1.279e-028     -27.893
Mno_O3HMg+       3.539e-030       0.000  3.539e-030     -29.451
Mno_O3HNa        1.900e-030       0.000  1.900e-030     -29.721
Mno_O3H2         2.757e-032       0.000  2.757e-032     -31.560
Mno_O3H3+        2.098e-037       0.000  2.098e-037     -36.678
Mno_O3H3Cl       5.195e-040       0.000  5.195e-040     -39.284

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.200e-007  3.200e-007
Ba               2.096e-005  2.096e-005
C                1.039e-002  1.039e-002
Ca               2.378e-003  2.378e-003



Cl               9.873e-005  9.873e-005
Fe               6.791e-005  6.791e-005
K                1.893e-005  1.893e-005
Mg               8.406e-005  8.406e-005
Mn               4.072e-005  4.072e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.959      Charge balance
                                       pe  =  -3.970      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.781e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.676e-003
                       Total CO2 (mol/kg)  =  6.727e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.557e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.31
                               Iterations  =  34
                                  Total H  = 1.110290e+002
                                  Total O  = 5.552325e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.194e-007  1.100e-007    -6.923    -6.959    -0.036
   OH-                   9.979e-008  9.099e-008    -7.001    -7.041    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.200e-007
   AsS(OH)(HS)-          3.193e-007  2.911e-007    -6.496    -6.536    -0.040
   H3AsO3                6.814e-010  6.826e-010    -9.167    -9.166     0.001
   H2AsO3-               4.818e-012  4.393e-012   -11.317   -11.357    -0.040
   As3S4(HS)2-           5.194e-016  4.736e-016   -15.285   -15.325    -0.040
   H4AsO3+               4.080e-017  3.720e-017   -16.389   -16.429    -0.040
   HAsO3-2               1.153e-019  7.969e-020   -18.938   -19.099    -0.160
   AsO3-3                3.318e-028  1.446e-028   -27.479   -27.840    -0.361
As(5)           2.647e-018
   H2AsO4-               1.446e-018  1.319e-018   -17.840   -17.880    -0.040
   HAsO4-2               1.200e-018  8.295e-019   -17.921   -18.081    -0.160
   AsO4-3                3.875e-023  1.688e-023   -22.412   -22.773    -0.361
   H3AsO4                2.890e-023  2.895e-023   -22.539   -22.538     0.001
Ba              2.096e-005
   Ba+2                  2.022e-005  1.398e-005    -4.694    -4.855    -0.160
   BaHCO3+               7.217e-007  6.581e-007    -6.142    -6.182    -0.040
   BaCO3                 1.509e-008  1.512e-008    -7.821    -7.820     0.001
   BaSO4                 6.107e-010  6.118e-010    -9.214    -9.213     0.001
   BaOH+                 4.721e-012  4.304e-012   -11.326   -11.366    -0.040
C(-4)           3.666e-003
   CH4                   3.666e-003  3.673e-003    -2.436    -2.435     0.001
C(4)            6.727e-003
   HCO3-                 5.372e-003  4.912e-003    -2.270    -2.309    -0.039
   CO2                   1.213e-003  1.215e-003    -2.916    -2.915     0.001
   CaHCO3+               1.087e-004  9.910e-005    -3.964    -4.004    -0.040
   MnHCO3+               9.340e-006  8.516e-006    -5.030    -5.070    -0.040
   FeHCO3+               7.008e-006  6.390e-006    -5.154    -5.195    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.559e-006  3.245e-006    -5.449    -5.489    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.995e-006  2.094e-006    -5.524    -5.679    -0.155
   BaHCO3+               7.217e-007  6.581e-007    -6.142    -6.182    -0.040
   FeCO3                 6.523e-007  6.535e-007    -6.186    -6.185     0.001
   NaHCO3                5.463e-007  5.473e-007    -6.263    -6.262     0.001
   MgCO3                 1.126e-007  1.128e-007    -6.948    -6.948     0.001



   BaCO3                 1.509e-008  1.512e-008    -7.821    -7.820     0.001
   NaCO3-                8.473e-009  7.726e-009    -8.072    -8.112    -0.040
Ca              2.378e-003
   Ca+2                  2.264e-003  1.582e-003    -2.645    -2.801    -0.156
   CaHCO3+               1.087e-004  9.910e-005    -3.964    -4.004    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.751e-008  2.756e-008    -7.560    -7.560     0.001
   CaOH+                 2.617e-009  2.386e-009    -8.582    -8.622    -0.040
   CaHSO4+               1.948e-014  1.776e-014   -13.710   -13.751    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.990e-005    -4.006    -4.046    -0.041
   MnCl+                 7.813e-009  7.124e-009    -8.107    -8.147    -0.040
   FeCl+                 1.770e-009  1.614e-009    -8.752    -8.792    -0.040
   MnCl2                 2.790e-013  2.795e-013   -12.554   -12.554     0.001
   MnCl3-                7.591e-018  6.921e-018   -17.120   -17.160    -0.040
   FeCl+2                5.229e-025  3.615e-025   -24.282   -24.442    -0.160
   FeCl2+                1.592e-028  1.452e-028   -27.798   -27.838    -0.040
   FeCl3                 1.303e-033  1.305e-033   -32.885   -32.884     0.001
Fe(2)           6.791e-005
   Fe(HS)2               4.109e-005  4.117e-005    -4.386    -4.385     0.001
   Fe+2                  1.882e-005  1.301e-005    -4.725    -4.886    -0.160
   FeHCO3+               7.008e-006  6.390e-006    -5.154    -5.195    -0.040
   FeCO3                 6.523e-007  6.535e-007    -6.186    -6.185     0.001
   Fe(HS)3-              2.930e-007  2.671e-007    -6.533    -6.573    -0.040
   FeOH+                 4.100e-008  3.739e-008    -7.387    -7.427    -0.040
   FeCl+                 1.770e-009  1.614e-009    -8.752    -8.792    -0.040
   FeSO4                 2.017e-010  2.020e-010    -9.695    -9.695     0.001
   Fe(OH)2               2.887e-012  2.892e-012   -11.540   -11.539     0.001
   Fe(OH)3-              1.071e-015  9.767e-016   -14.970   -15.010    -0.040
   FeHSO4+               1.602e-016  1.461e-016   -15.795   -15.835    -0.040
Fe(3)           5.354e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.579e-014  2.352e-014   -13.589   -13.629    -0.040
   Fe(OH)4-              2.503e-016  2.283e-016   -15.601   -15.642    -0.040
   FeOH+2                1.130e-017  7.814e-018   -16.947   -17.107    -0.160
   Fe+3                  3.056e-022  1.332e-022   -21.515   -21.876    -0.361
   FeCl+2                5.229e-025  3.615e-025   -24.282   -24.442    -0.160
   FeSO4+                1.398e-025  1.275e-025   -24.854   -24.894    -0.040
   FeCl2+                1.592e-028  1.452e-028   -27.798   -27.838    -0.040
   Fe(SO4)2-             2.672e-031  2.437e-031   -30.573   -30.613    -0.040
   FeHSO4+2              5.434e-032  3.756e-032   -31.265   -31.425    -0.160
   Fe2(OH)2+4            7.198e-033  1.643e-033   -32.143   -32.784    -0.642
   FeCl3                 1.303e-033  1.305e-033   -32.885   -32.884     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.091   -44.093    -1.002
H(0)            1.488e-009
   H2                    7.442e-010  7.455e-010    -9.128    -9.128     0.001
K               1.893e-005
   K+                    1.893e-005  1.723e-005    -4.723    -4.764    -0.041
   KSO4-                 1.160e-011  1.058e-011   -10.936   -10.976    -0.040
Mg              8.406e-005
   Mg+2                  8.039e-005  5.646e-005    -4.095    -4.248    -0.153
   MgHCO3+               3.559e-006  3.245e-006    -5.449    -5.489    -0.040
   MgCO3                 1.126e-007  1.128e-007    -6.948    -6.948     0.001
   MgOH+                 2.043e-009  1.863e-009    -8.690    -8.730    -0.040
   MgSO4                 1.154e-009  1.156e-009    -8.938    -8.937     0.001
Mn(2)           4.072e-005
   Mn+2                  2.814e-005  1.945e-005    -4.551    -4.711    -0.160
   MnHCO3+               9.340e-006  8.516e-006    -5.030    -5.070    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.813e-009  7.124e-009    -8.107    -8.147    -0.040
   MnOH+                 4.984e-009  4.544e-009    -8.302    -8.343    -0.040
   MnSO4                 3.016e-010  3.021e-010    -9.521    -9.520     0.001
   MnCl2                 2.790e-013  2.795e-013   -12.554   -12.554     0.001
   MnCl3-                7.591e-018  6.921e-018   -17.120   -17.160    -0.040
   Mn(OH)3-              2.539e-019  2.315e-019   -18.595   -18.635    -0.040
Mn(3)           1.479e-034
   Mn+3                  1.479e-034  6.443e-035   -33.830   -34.191    -0.361



Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.202   -83.362    -0.160
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.676   -96.716    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.981e-004    -3.663    -3.703    -0.040
   NaHCO3                5.463e-007  5.473e-007    -6.263    -6.262     0.001
   NaCO3-                8.473e-009  7.726e-009    -8.072    -8.112    -0.040
   NaSO4-                9.511e-011  8.672e-011   -10.022   -10.062    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.126   -74.125     0.001
S(-2)           2.082e-004
   HS-                   6.535e-005  5.959e-005    -4.185    -4.225    -0.040
   H2S                   5.721e-005  5.731e-005    -4.243    -4.242     0.001
   Fe(HS)2               4.109e-005  4.117e-005    -4.386    -4.385     0.001
   AsS(OH)(HS)-          3.193e-007  2.911e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.930e-007  2.671e-007    -6.533    -6.573    -0.040
   S5-2                  1.871e-007  1.377e-007    -6.728    -6.861    -0.133
   S4-2                  1.107e-007  8.032e-008    -6.956    -7.095    -0.139
   S6-2                  9.564e-008  7.125e-008    -7.019    -7.147    -0.128
   S-2                   9.466e-011  6.543e-011   -10.024   -10.184    -0.160
   S3-2                  3.960e-011  2.830e-011   -10.402   -10.548    -0.146
   S2-2                  2.275e-012  1.606e-012   -11.643   -11.794    -0.151
   As3S4(HS)2-           5.194e-016  4.736e-016   -15.285   -15.325    -0.040
S(6)            1.553e-007
   SO4-2                 1.255e-007  8.734e-008    -6.902    -7.059    -0.157
   CaSO4                 2.751e-008  2.756e-008    -7.560    -7.560     0.001
   MgSO4                 1.154e-009  1.156e-009    -8.938    -8.937     0.001
   BaSO4                 6.107e-010  6.118e-010    -9.214    -9.213     0.001
   MnSO4                 3.016e-010  3.021e-010    -9.521    -9.520     0.001
   FeSO4                 2.017e-010  2.020e-010    -9.695    -9.695     0.001
   NaSO4-                9.511e-011  8.672e-011   -10.022   -10.062    -0.040
   KSO4-                 1.160e-011  1.058e-011   -10.936   -10.976    -0.040
   HSO4-                 1.024e-012  9.340e-013   -11.990   -12.030    -0.040
   CaHSO4+               1.948e-014  1.776e-014   -13.710   -13.751    -0.040
   FeHSO4+               1.602e-016  1.461e-016   -15.795   -15.835    -0.040
   FeSO4+                1.398e-025  1.275e-025   -24.854   -24.894    -0.040
   Fe(SO4)2-             2.672e-031  2.437e-031   -30.573   -30.613    -0.040
   FeHSO4+2              5.434e-032  3.756e-032   -31.265   -31.425    -0.160

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.50   -9.86   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.95  -18.33   -1.38  As2O3
Artinite         -9.86   -0.26    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.08    8.23  As2O5
As2S3(am)        -6.98  -51.88  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -10.00  -60.11  -50.11  Ba3(AsO4)2
Barite           -1.94  -11.91   -9.97  BaSO4
Birnessite      -28.42   15.18   43.60  MnO2
Bixbyite        -26.02  -26.63   -0.61  Mn2O3
Brucite          -7.17    9.67   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.04  -53.95  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.42   -2.44   -2.86  CH4
Claudetite      -16.99  -18.33   -1.34  As2O3
CO2(g)           -1.45   -2.92   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.17  -11.31   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8



FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.33  -37.70  -45.03  Fe3S4
Gypsum           -5.28   -9.86   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.43   33.60   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.29  -38.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.28  -30.04   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.42  -41.70   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.56  -44.95   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.15   12.19   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.35  -14.47   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.97  -59.68  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.78   -1.98    3.80  MnS
MnSO4           -14.44  -11.77    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.38   15.18   42.56  MnO2
O2(g)           -71.23  -74.13   -2.89  O2
Orpiment         -5.58  -51.88  -46.30  As2S3
Portlandite     -11.68   11.12   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -5.99    9.21   15.20  Mn(OH)2
Pyrolusite      -26.20   15.18   41.38  MnO2
Realgar          -3.39  -23.34  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.33  -10.56  -10.89  FeCO3
Siderite(d)(3)   -0.11  -10.56  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.29  -14.46   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.97  -10.53   -8.56  BaCO3

Reaction step 41.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative



Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.43   15.17   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.268e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.738e-005
Manganite          -13.16   12.18   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.218e-004  4.218e-004
Siderite(d)(3)      -0.10  -10.55  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.98  -10.54   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.563e-004  Surface charge, eq

Hfo_s         
 5.261e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.282e-006       0.624  3.282e-006      -5.484
Hfo_sOMn+        1.521e-006       0.289  1.522e-006      -5.818
Hfo_sOFe+        2.988e-007       0.057  2.988e-007      -6.525
Hfo_sOHBa+2      8.815e-008       0.017  8.816e-008      -7.055
Hfo_sOH2+        4.840e-008       0.009  4.840e-008      -7.315
Hfo_sOH          2.193e-008       0.004  2.193e-008      -7.659
Hfo_sO-          2.277e-010       0.000  2.277e-010      -9.643

Hfo           
 1.563e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.352e-004       0.642  1.352e-004      -3.869
Hfo_wOH          6.127e-005       0.291  6.127e-005      -4.213
Hfo_wOFe+        7.790e-006       0.037  7.790e-006      -5.108
Hfo_wOMn+        3.376e-006       0.016  3.376e-006      -5.472
Hfo_wOCa+        1.226e-006       0.006  1.226e-006      -5.911
Hfo_wOMg+        7.659e-007       0.004  7.659e-007      -6.116
Hfo_wO-          6.360e-007       0.003  6.360e-007      -6.197
Hfo_wOFeOH       1.852e-007       0.001  1.852e-007      -6.732
Hfo_wH2AsO3      1.090e-008       0.000  1.090e-008      -7.963
Hfo_wOBa+        4.760e-010       0.000  4.760e-010      -9.322
Hfo_wSO4-        3.530e-011       0.000  3.530e-011     -10.452
Hfo_wOHSO4-2     3.191e-011       0.000  3.191e-011     -10.496
Hfo_wOHAsO4-3    3.675e-017       0.000  3.675e-017     -16.435
Hfo_wHAsO4-      4.007e-018       0.000  4.007e-018     -17.397
Hfo_wH2AsO4      2.861e-019       0.000  2.862e-019     -18.543

Mno           
-3.432e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.658e-025       0.000  3.658e-025     -24.437
Mno_O3Ca         2.270e-026       0.000  2.270e-026     -25.644



Mno_O3-2         1.962e-026       0.000  1.962e-026     -25.707
Mno_O3HMn+       5.686e-027       0.000  5.686e-027     -26.245
Mno_O3Ba         4.146e-027       0.000  4.147e-027     -26.382
Mno_O3H-         7.645e-028       0.000  7.645e-028     -27.117
Mno_O3Na-        4.118e-028       0.000  4.118e-028     -27.385
Mno_O3HCa+       3.078e-028       0.000  3.078e-028     -27.512
Mno_O3Mg         3.031e-028       0.000  3.032e-028     -27.518
Mno_O3HBa+       1.006e-028       0.000  1.006e-028     -27.997
Mno_O3HMg+       2.784e-030       0.000  2.784e-030     -29.555
Mno_O3HNa        1.497e-030       0.000  1.497e-030     -29.825
Mno_O3H2         2.237e-032       0.000  2.237e-032     -31.650
Mno_O3H3+        1.751e-037       0.000  1.752e-037     -36.757
Mno_O3H3Cl       4.334e-040       0.000  4.334e-040     -39.363

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.201e-007  3.200e-007
Ba               2.096e-005  2.096e-005
C                1.063e-002  1.063e-002
Ca               2.418e-003  2.418e-003
Cl               9.873e-005  9.873e-005
Fe               7.007e-005  7.007e-005
K                1.893e-005  1.893e-005
Mg               8.410e-005  8.410e-005
Mn               4.146e-005  4.146e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.946      Charge balance
                                       pe  =  -3.957      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.900e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.763e-003
                       Total CO2 (mol/kg)  =  6.868e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.569e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.28
                               Iterations  =  39
                                  Total H  = 1.110294e+002
                                  Total O  = 5.552357e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.229e-007  1.132e-007    -6.910    -6.946    -0.036
   OH-                   9.705e-008  8.844e-008    -7.013    -7.053    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.201e-007
   AsS(OH)(HS)-          3.194e-007  2.910e-007    -6.496    -6.536    -0.040
   H3AsO3                6.907e-010  6.919e-010    -9.161    -9.160     0.001
   H2AsO3-               4.750e-012  4.328e-012   -11.323   -11.364    -0.040
   As3S4(HS)2-           5.494e-016  5.006e-016   -15.260   -15.300    -0.040
   H4AsO3+               4.258e-017  3.880e-017   -16.371   -16.411    -0.040
   HAsO3-2               1.107e-019  7.631e-020   -18.956   -19.117    -0.161
   AsO3-3                3.105e-028  1.345e-028   -27.508   -27.871    -0.363
As(5)           2.589e-018
   H2AsO4-               1.432e-018  1.305e-018   -17.844   -17.884    -0.040
   HAsO4-2               1.157e-018  7.976e-019   -17.937   -18.098    -0.161
   AsO4-3                3.642e-023  1.578e-023   -22.439   -22.802    -0.363
   H3AsO4                2.941e-023  2.946e-023   -22.532   -22.531     0.001



Ba              2.096e-005
   Ba+2                  2.021e-005  1.394e-005    -4.694    -4.856    -0.161
   BaHCO3+               7.308e-007  6.660e-007    -6.136    -6.177    -0.040
   BaCO3                 1.485e-008  1.487e-008    -7.828    -7.828     0.001
   BaSO4                 5.890e-010  5.900e-010    -9.230    -9.229     0.001
   BaOH+                 4.578e-012  4.172e-012   -11.339   -11.380    -0.040
C(-4)           3.766e-003
   CH4                   3.766e-003  3.773e-003    -2.424    -2.423     0.001
C(4)            6.868e-003
   HCO3-                 5.455e-003  4.985e-003    -2.263    -2.302    -0.039
   CO2                   1.267e-003  1.269e-003    -2.897    -2.897     0.001
   CaHCO3+               1.119e-004  1.020e-004    -3.951    -3.992    -0.040
   MnHCO3+               9.615e-006  8.762e-006    -5.017    -5.057    -0.040
   FeHCO3+               7.518e-006  6.851e-006    -5.124    -5.164    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.606e-006  3.286e-006    -5.443    -5.483    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.962e-006  2.066e-006    -5.528    -5.685    -0.156
   BaHCO3+               7.308e-007  6.660e-007    -6.136    -6.177    -0.040
   FeCO3                 6.797e-007  6.810e-007    -6.168    -6.167     0.001
   NaHCO3                5.540e-007  5.551e-007    -6.256    -6.256     0.001
   MgCO3                 1.108e-007  1.110e-007    -6.955    -6.955     0.001
   BaCO3                 1.485e-008  1.487e-008    -7.828    -7.828     0.001
   NaCO3-                8.358e-009  7.616e-009    -8.078    -8.118    -0.040
Ca              2.418e-003
   Ca+2                  2.300e-003  1.604e-003    -2.638    -2.795    -0.157
   CaHCO3+               1.119e-004  1.020e-004    -3.951    -3.992    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.698e-008  2.703e-008    -7.569    -7.568     0.001
   CaOH+                 2.580e-009  2.351e-009    -8.588    -8.629    -0.040
   CaHSO4+               1.967e-014  1.792e-014   -13.706   -13.747    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.984e-005    -4.006    -4.047    -0.041
   MnCl+                 7.920e-009  7.217e-009    -8.101    -8.142    -0.040
   FeCl+                 1.870e-009  1.704e-009    -8.728    -8.769    -0.040
   MnCl2                 2.825e-013  2.830e-013   -12.549   -12.548     0.001
   MnCl3-                7.685e-018  7.003e-018   -17.114   -17.155    -0.040
   FeCl+2                5.706e-025  3.935e-025   -24.244   -24.405    -0.161
   FeCl2+                1.733e-028  1.579e-028   -27.761   -27.802    -0.040
   FeCl3                 1.416e-033  1.418e-033   -32.849   -32.848     0.001
Fe(2)           7.007e-005
   Fe(HS)2               4.161e-005  4.168e-005    -4.381    -4.380     0.001
   Fe+2                  1.993e-005  1.374e-005    -4.701    -4.862    -0.161
   FeHCO3+               7.518e-006  6.851e-006    -5.124    -5.164    -0.040
   FeCO3                 6.797e-007  6.810e-007    -6.168    -6.167     0.001
   Fe(HS)3-              2.906e-007  2.648e-007    -6.537    -6.577    -0.040
   FeOH+                 4.213e-008  3.839e-008    -7.375    -7.416    -0.040
   FeCl+                 1.870e-009  1.704e-009    -8.728    -8.769    -0.040
   FeSO4                 2.061e-010  2.064e-010    -9.686    -9.685     0.001
   Fe(OH)2               2.881e-012  2.886e-012   -11.540   -11.540     0.001
   Fe(OH)3-              1.040e-015  9.473e-016   -14.983   -15.023    -0.040
   FeHSO4+               1.685e-016  1.536e-016   -15.773   -15.814    -0.040
Fe(3)           5.429e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.655e-014  2.420e-014   -13.576   -13.616    -0.040
   Fe(OH)4-              2.435e-016  2.218e-016   -15.614   -15.654    -0.040
   FeOH+2                1.200e-017  8.272e-018   -16.921   -17.082    -0.161
   Fe+3                  3.348e-022  1.450e-022   -21.475   -21.839    -0.363
   FeCl+2                5.706e-025  3.935e-025   -24.244   -24.405    -0.161
   FeSO4+                1.474e-025  1.343e-025   -24.831   -24.872    -0.040
   FeCl2+                1.733e-028  1.579e-028   -27.761   -27.802    -0.040
   Fe(SO4)2-             2.724e-031  2.483e-031   -30.565   -30.605    -0.040
   FeHSO4+2              5.904e-032  4.071e-032   -31.229   -31.390    -0.161
   Fe2(OH)2+4            8.147e-033  1.842e-033   -32.089   -32.735    -0.646
   FeCl3                 1.416e-033  1.418e-033   -32.849   -32.848     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.022   -44.031    -1.009
H(0)            1.482e-009



   H2                    7.411e-010  7.425e-010    -9.130    -9.129     0.001
K               1.893e-005
   K+                    1.893e-005  1.722e-005    -4.723    -4.764    -0.041
   KSO4-                 1.122e-011  1.022e-011   -10.950   -10.990    -0.040
Mg              8.410e-005
   Mg+2                  8.038e-005  5.633e-005    -4.095    -4.249    -0.154
   MgHCO3+               3.606e-006  3.286e-006    -5.443    -5.483    -0.040
   MgCO3                 1.108e-007  1.110e-007    -6.955    -6.955     0.001
   MgOH+                 1.983e-009  1.807e-009    -8.703    -8.743    -0.040
   MgSO4                 1.113e-009  1.115e-009    -8.953    -8.953     0.001
Mn(2)           4.146e-005
   Mn+2                  2.860e-005  1.972e-005    -4.544    -4.705    -0.161
   MnHCO3+               9.615e-006  8.762e-006    -5.017    -5.057    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.920e-009  7.217e-009    -8.101    -8.142    -0.040
   MnOH+                 4.914e-009  4.478e-009    -8.309    -8.349    -0.040
   MnSO4                 2.957e-010  2.962e-010    -9.529    -9.528     0.001
   MnCl2                 2.825e-013  2.830e-013   -12.549   -12.548     0.001
   MnCl3-                7.685e-018  7.003e-018   -17.114   -17.155    -0.040
   Mn(OH)3-              2.365e-019  2.155e-019   -18.626   -18.667    -0.040
Mn(3)           1.555e-034
   Mn+3                  1.555e-034  6.735e-035   -33.808   -34.172    -0.363
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.240   -83.402    -0.161
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.702   -96.742    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.980e-004    -3.663    -3.703    -0.040
   NaHCO3                5.540e-007  5.551e-007    -6.256    -6.256     0.001
   NaCO3-                8.358e-009  7.616e-009    -8.078    -8.118    -0.040
   NaSO4-                9.199e-011  8.383e-011   -10.036   -10.077    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.122   -74.122     0.001
S(-2)           2.082e-004
   HS-                   6.402e-005  5.834e-005    -4.194    -4.234    -0.040
   H2S                   5.762e-005  5.773e-005    -4.239    -4.239     0.001
   Fe(HS)2               4.161e-005  4.168e-005    -4.381    -4.380     0.001
   AsS(OH)(HS)-          3.194e-007  2.910e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.906e-007  2.648e-007    -6.537    -6.577    -0.040
   S5-2                  1.784e-007  1.310e-007    -6.749    -6.883    -0.134
   S4-2                  1.055e-007  7.642e-008    -6.977    -7.117    -0.140
   S6-2                  9.115e-008  6.780e-008    -7.040    -7.169    -0.129
   S-2                   9.030e-011  6.226e-011   -10.044   -10.206    -0.161
   S3-2                  3.776e-011  2.693e-011   -10.423   -10.570    -0.147
   S2-2                  2.170e-012  1.528e-012   -11.664   -11.816    -0.152
   As3S4(HS)2-           5.494e-016  5.006e-016   -15.260   -15.300    -0.040
S(6)            1.509e-007
   SO4-2                 1.216e-007  8.448e-008    -6.915    -7.073    -0.158
   CaSO4                 2.698e-008  2.703e-008    -7.569    -7.568     0.001
   MgSO4                 1.113e-009  1.115e-009    -8.953    -8.953     0.001
   BaSO4                 5.890e-010  5.900e-010    -9.230    -9.229     0.001
   MnSO4                 2.957e-010  2.962e-010    -9.529    -9.528     0.001
   FeSO4                 2.061e-010  2.064e-010    -9.686    -9.685     0.001
   NaSO4-                9.199e-011  8.383e-011   -10.036   -10.077    -0.040
   KSO4-                 1.122e-011  1.022e-011   -10.950   -10.990    -0.040
   HSO4-                 1.020e-012  9.295e-013   -11.991   -12.032    -0.040
   CaHSO4+               1.967e-014  1.792e-014   -13.706   -13.747    -0.040
   FeHSO4+               1.685e-016  1.536e-016   -15.773   -15.814    -0.040
   FeSO4+                1.474e-025  1.343e-025   -24.831   -24.872    -0.040
   Fe(SO4)2-             2.724e-031  2.483e-031   -30.565   -30.605    -0.040
   FeHSO4+2              5.904e-032  4.071e-032   -31.229   -31.390    -0.161

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4



Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.94  -18.32   -1.38  As2O3
Artinite         -9.89   -0.29    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.96  -51.86  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -10.06  -60.17  -50.11  Ba3(AsO4)2
Barite           -1.96  -11.93   -9.97  BaSO4
Birnessite      -28.43   15.17   43.60  MnO2
Bixbyite        -26.06  -26.67   -0.61  Mn2O3
Brucite          -7.20    9.64   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.08  -53.99  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.44   -2.42   -2.86  CH4
Claudetite      -16.98  -18.32   -1.34  As2O3
CO2(g)           -1.43   -2.90   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.18  -11.32   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.34  -37.69  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.49   33.54   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.33  -30.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.32  -43.15   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.54  -44.93   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.16   12.18   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.37  -14.48   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.01  -59.72  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.79   -1.99    3.80  MnS
MnSO4           -14.45  -11.78    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.40   15.17   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.56  -51.86  -46.30  As2S3
Portlandite     -11.70   11.10   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.01    9.19   15.20  Mn(OH)2
Pyrolusite      -26.21   15.17   41.38  MnO2
Realgar          -3.39  -23.33  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.34  -10.55  -10.89  FeCO3
Siderite(d)(3)   -0.10  -10.55  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S



Thenardite      -14.30  -14.48   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.98  -10.54   -8.56  BaCO3

Reaction step 42.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.45   15.15   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.769e-002 -2.307e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.963e-005
Manganite          -13.18   12.16   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.212e-004  4.212e-004
Siderite(d)(3)      -0.08  -10.53  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.99  -10.55   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.575e-004  Surface charge, eq

Hfo_s         
 5.260e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.306e-006       0.628  3.306e-006      -5.481
Hfo_sOMn+        1.491e-006       0.283  1.491e-006      -5.827
Hfo_sOFe+        3.047e-007       0.058  3.047e-007      -6.516
Hfo_sOHBa+2      8.737e-008       0.017  8.737e-008      -7.059
Hfo_sOH2+        4.945e-008       0.009  4.945e-008      -7.306
Hfo_sOH          2.180e-008       0.004  2.180e-008      -7.662
Hfo_sO-          2.202e-010       0.000  2.202e-010      -9.657

Hfo           
 1.575e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.364e-004       0.648  1.364e-004      -3.865
Hfo_wOH          6.014e-005       0.286  6.015e-005      -4.221
Hfo_wOFe+        7.845e-006       0.037  7.846e-006      -5.105



Hfo_wOMn+        3.267e-006       0.016  3.267e-006      -5.486
Hfo_wOCa+        1.187e-006       0.006  1.187e-006      -5.926
Hfo_wOMg+        7.297e-007       0.003  7.298e-007      -6.137
Hfo_wO-          6.074e-007       0.003  6.074e-007      -6.217
Hfo_wOFeOH       1.815e-007       0.001  1.815e-007      -6.741
Hfo_wH2AsO3      1.084e-008       0.000  1.084e-008      -7.965
Hfo_wOBa+        4.533e-010       0.000  4.533e-010      -9.344
Hfo_wSO4-        3.448e-011       0.000  3.448e-011     -10.462
Hfo_wOHSO4-2     3.032e-011       0.000  3.032e-011     -10.518
Hfo_wOHAsO4-3    3.379e-017       0.000  3.379e-017     -16.471
Hfo_wHAsO4-      3.894e-018       0.000  3.894e-018     -17.410
Hfo_wH2AsO4      2.858e-019       0.000  2.858e-019     -18.544

Mno           
-1.442e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.568e-028       0.000  1.568e-028     -27.805
Mno_O3Ca         9.729e-030       0.000  9.730e-030     -29.012
Mno_O3-2         8.300e-030       0.000  8.300e-030     -29.081
Mno_O3HMn+       2.506e-030       0.000  2.506e-030     -29.601
Mno_O3Ba         1.749e-030       0.000  1.749e-030     -29.757
Mno_O3H-         3.325e-031       0.000  3.325e-031     -30.478
Mno_O3Na-        1.741e-031       0.000  1.741e-031     -30.759
Mno_O3HCa+       1.356e-031       0.000  1.356e-031     -30.868
Mno_O3Mg         1.279e-031       0.000  1.279e-031     -30.893
Mno_O3HBa+       4.362e-032       0.000  4.362e-032     -31.360
Mno_O3HMg+       1.208e-033       0.000  1.208e-033     -32.918
Mno_O3HNa        6.506e-034       0.000  6.507e-034     -33.187
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.049e-041       0.000  8.049e-041     -40.094
Mno_O3H3Cl       1.990e-043       0.000  1.990e-043     -42.701

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.201e-007  3.201e-007
Ba               2.096e-005  2.096e-005
C                1.087e-002  1.087e-002
Ca               2.457e-003  2.457e-003
Cl               9.873e-005  9.873e-005
Fe               7.225e-005  7.225e-005
K                1.893e-005  1.893e-005
Mg               8.414e-005  8.413e-005
Mn               4.219e-005  4.218e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.934      Charge balance
                                       pe  =  -3.944      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.017e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.849e-003
                       Total CO2 (mol/kg)  =  7.008e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.581e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.24
                               Iterations  =  30
                                  Total H  = 1.110298e+002
                                  Total O  = 5.552390e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.264e-007  1.163e-007    -6.898    -6.934    -0.036
   OH-                   9.447e-008  8.603e-008    -7.025    -7.065    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.201e-007
   AsS(OH)(HS)-          3.194e-007  2.909e-007    -6.496    -6.536    -0.041
   H3AsO3                7.000e-010  7.013e-010    -9.155    -9.154     0.001
   H2AsO3-               4.686e-012  4.267e-012   -11.329   -11.370    -0.041
   As3S4(HS)2-           5.801e-016  5.283e-016   -15.236   -15.277    -0.041
   H4AsO3+               4.439e-017  4.042e-017   -16.353   -16.393    -0.041
   HAsO3-2               1.064e-019  7.319e-020   -18.973   -19.136    -0.163
   AsO3-3                2.913e-028  1.255e-028   -27.536   -27.901    -0.366
As(5)           2.535e-018
   H2AsO4-               1.418e-018  1.291e-018   -17.848   -17.889    -0.041
   HAsO4-2               1.117e-018  7.680e-019   -17.952   -18.115    -0.163
   AsO4-3                3.430e-023  1.478e-023   -22.465   -22.830    -0.366
   H3AsO4                2.992e-023  2.998e-023   -22.524   -22.523     0.001
Ba              2.096e-005
   Ba+2                  2.020e-005  1.390e-005    -4.695    -4.857    -0.163
   BaHCO3+               7.397e-007  6.737e-007    -6.131    -6.172    -0.041
   BaCO3                 1.461e-008  1.464e-008    -7.835    -7.835     0.001
   BaSO4                 5.685e-010  5.695e-010    -9.245    -9.245     0.001
   BaOH+                 4.443e-012  4.047e-012   -11.352   -11.393    -0.041
C(-4)           3.865e-003
   CH4                   3.865e-003  3.873e-003    -2.413    -2.412     0.001
C(4)            7.008e-003
   HCO3-                 5.537e-003  5.057e-003    -2.257    -2.296    -0.039
   CO2                   1.321e-003  1.323e-003    -2.879    -2.878     0.001
   CaHCO3+               1.151e-004  1.048e-004    -3.939    -3.980    -0.041
   MnHCO3+               9.890e-006  9.007e-006    -5.005    -5.045    -0.041
   FeHCO3+               8.048e-006  7.329e-006    -5.094    -5.135    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.651e-006  3.325e-006    -5.438    -5.478    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.929e-006  2.039e-006    -5.533    -5.691    -0.157
   BaHCO3+               7.397e-007  6.737e-007    -6.131    -6.172    -0.041
   FeCO3                 7.074e-007  7.087e-007    -6.150    -6.150     0.001
   NaHCO3                5.617e-007  5.627e-007    -6.251    -6.250     0.001
   MgCO3                 1.091e-007  1.093e-007    -6.962    -6.961     0.001
   BaCO3                 1.461e-008  1.464e-008    -7.835    -7.835     0.001
   NaCO3-                8.248e-009  7.511e-009    -8.084    -8.124    -0.041
Ca              2.457e-003
   Ca+2                  2.336e-003  1.625e-003    -2.631    -2.789    -0.158
   CaHCO3+               1.151e-004  1.048e-004    -3.939    -3.980    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.646e-008  2.651e-008    -7.577    -7.577     0.001
   CaOH+                 2.545e-009  2.317e-009    -8.594    -8.635    -0.041
   CaHSO4+               1.984e-014  1.807e-014   -13.702   -13.743    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.978e-005    -4.006    -4.047    -0.041
   MnCl+                 8.026e-009  7.309e-009    -8.096    -8.136    -0.041
   FeCl+                 1.972e-009  1.796e-009    -8.705    -8.746    -0.041
   MnCl2                 2.859e-013  2.864e-013   -12.544   -12.543     0.001
   MnCl3-                7.778e-018  7.083e-018   -17.109   -17.150    -0.041
   FeCl+2                6.210e-025  4.271e-025   -24.207   -24.369    -0.163
   FeCl2+                1.881e-028  1.713e-028   -27.726   -27.766    -0.041
   FeCl3                 1.535e-033  1.538e-033   -32.814   -32.813     0.001
Fe(2)           7.225e-005
   Fe(HS)2               4.210e-005  4.217e-005    -4.376    -4.375     0.001
   Fe+2                  2.107e-005  1.449e-005    -4.676    -4.839    -0.163
   FeHCO3+               8.048e-006  7.329e-006    -5.094    -5.135    -0.041
   FeCO3                 7.074e-007  7.087e-007    -6.150    -6.150     0.001



   Fe(HS)3-              2.881e-007  2.624e-007    -6.540    -6.581    -0.041
   FeOH+                 4.325e-008  3.938e-008    -7.364    -7.405    -0.041
   FeCl+                 1.972e-009  1.796e-009    -8.705    -8.746    -0.041
   FeSO4                 2.103e-010  2.107e-010    -9.677    -9.676     0.001
   Fe(OH)2               2.875e-012  2.881e-012   -11.541   -11.541     0.001
   Fe(OH)3-              1.010e-015  9.197e-016   -14.996   -15.036    -0.041
   FeHSO4+               1.770e-016  1.611e-016   -15.752   -15.793    -0.041
Fe(3)           5.505e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.731e-014  2.487e-014   -13.564   -13.604    -0.041
   Fe(OH)4-              2.370e-016  2.158e-016   -15.625   -15.666    -0.041
   FeOH+2                1.271e-017  8.741e-018   -16.896   -17.058    -0.163
   Fe+3                  3.656e-022  1.575e-022   -21.437   -21.803    -0.366
   FeCl+2                6.210e-025  4.271e-025   -24.207   -24.369    -0.163
   FeSO4+                1.551e-025  1.412e-025   -24.809   -24.850    -0.041
   FeCl2+                1.881e-028  1.713e-028   -27.726   -27.766    -0.041
   Fe(SO4)2-             2.774e-031  2.527e-031   -30.557   -30.597    -0.041
   FeHSO4+2              6.397e-032  4.400e-032   -31.194   -31.357    -0.163
   Fe2(OH)2+4            9.187e-033  2.056e-033   -32.037   -32.687    -0.650
   FeCl3                 1.535e-033  1.538e-033   -32.814   -32.813     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.955   -43.971    -1.016
H(0)            1.476e-009
   H2                    7.382e-010  7.396e-010    -9.132    -9.131     0.001
K               1.893e-005
   K+                    1.893e-005  1.721e-005    -4.723    -4.764    -0.041
   KSO4-                 1.086e-011  9.889e-012   -10.964   -11.005    -0.041
Mg              8.414e-005
   Mg+2                  8.037e-005  5.619e-005    -4.095    -4.250    -0.155
   MgHCO3+               3.651e-006  3.325e-006    -5.438    -5.478    -0.041
   MgCO3                 1.091e-007  1.093e-007    -6.962    -6.961     0.001
   MgOH+                 1.925e-009  1.753e-009    -8.716    -8.756    -0.041
   MgSO4                 1.075e-009  1.077e-009    -8.969    -8.968     0.001
Mn(2)           4.219e-005
   Mn+2                  2.905e-005  1.998e-005    -4.537    -4.699    -0.163
   MnHCO3+               9.890e-006  9.007e-006    -5.005    -5.045    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.026e-009  7.309e-009    -8.096    -8.136    -0.041
   MnOH+                 4.847e-009  4.414e-009    -8.315    -8.355    -0.041
   MnSO4                 2.900e-010  2.906e-010    -9.538    -9.537     0.001
   MnCl2                 2.859e-013  2.864e-013   -12.544   -12.543     0.001
   MnCl3-                7.778e-018  7.083e-018   -17.109   -17.150    -0.041
   Mn(OH)3-              2.207e-019  2.010e-019   -18.656   -18.697    -0.041
Mn(3)           1.631e-034
   Mn+3                  1.631e-034  7.029e-035   -33.787   -34.153    -0.366
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.278   -83.441    -0.163
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.728   -96.768    -0.041
Na              2.176e-004
   Na+                   2.171e-004  1.979e-004    -3.663    -3.704    -0.040
   NaHCO3                5.617e-007  5.627e-007    -6.251    -6.250     0.001
   NaCO3-                8.248e-009  7.511e-009    -8.084    -8.124    -0.041
   NaSO4-                8.904e-011  8.109e-011   -10.050   -10.091    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.119   -74.118     0.001
S(-2)           2.082e-004
   HS-                   6.274e-005  5.714e-005    -4.202    -4.243    -0.041
   H2S                   5.802e-005  5.812e-005    -4.236    -4.236     0.001
   Fe(HS)2               4.210e-005  4.217e-005    -4.376    -4.375     0.001
   AsS(OH)(HS)-          3.194e-007  2.909e-007    -6.496    -6.536    -0.041
   Fe(HS)3-              2.881e-007  2.624e-007    -6.540    -6.581    -0.041
   S5-2                  1.702e-007  1.248e-007    -6.769    -6.904    -0.135
   S4-2                  1.007e-007  7.282e-008    -6.997    -7.138    -0.141
   S6-2                  8.699e-008  6.460e-008    -7.061    -7.190    -0.129
   S-2                   8.625e-011  5.932e-011   -10.064   -10.227    -0.163
   S3-2                  3.605e-011  2.566e-011   -10.443   -10.591    -0.148
   S2-2                  2.072e-012  1.456e-012   -11.684   -11.837    -0.153



   As3S4(HS)2-           5.801e-016  5.283e-016   -15.236   -15.277    -0.041
S(6)            1.467e-007
   SO4-2                 1.180e-007  8.177e-008    -6.928    -7.087    -0.159
   CaSO4                 2.646e-008  2.651e-008    -7.577    -7.577     0.001
   MgSO4                 1.075e-009  1.077e-009    -8.969    -8.968     0.001
   BaSO4                 5.685e-010  5.695e-010    -9.245    -9.245     0.001
   MnSO4                 2.900e-010  2.906e-010    -9.538    -9.537     0.001
   FeSO4                 2.103e-010  2.107e-010    -9.677    -9.676     0.001
   NaSO4-                8.904e-011  8.109e-011   -10.050   -10.091    -0.041
   KSO4-                 1.086e-011  9.889e-012   -10.964   -11.005    -0.041
   HSO4-                 1.016e-012  9.249e-013   -11.993   -12.034    -0.041
   CaHSO4+               1.984e-014  1.807e-014   -13.702   -13.743    -0.041
   FeHSO4+               1.770e-016  1.611e-016   -15.752   -15.793    -0.041
   FeSO4+                1.551e-025  1.412e-025   -24.809   -24.850    -0.041
   Fe(SO4)2-             2.774e-031  2.527e-031   -30.557   -30.597    -0.041
   FeHSO4+2              6.397e-032  4.400e-032   -31.194   -31.357    -0.163

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.93  -18.31   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.05    8.23  As2O5
As2S3(am)        -6.94  -51.84  -44.90  As2S3
As_native        -5.59  -18.13  -12.53  As
Ba3(AsO4)2      -10.12  -60.23  -50.11  Ba3(AsO4)2
Barite           -1.97  -11.94   -9.97  BaSO4
Birnessite      -28.45   15.15   43.60  MnO2
Bixbyite        -26.09  -26.70   -0.61  Mn2O3
Brucite          -7.22    9.62   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.12  -54.03  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.45   -2.41   -2.86  CH4
Claudetite      -16.97  -18.31   -1.34  As2O3
CO2(g)           -1.41   -2.88   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.20  -11.34   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.68  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.54   33.49   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.53  -42.74   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.40  -41.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.52  -44.91   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.18   12.16   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.38  -14.50   -1.11  Na2SO4:10H2O



Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.05  -59.76  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.81   -2.01    3.80  MnS
MnSO4           -14.46  -11.79    2.67  MnSO4
Nahcolite        -5.45   -6.00   -0.55  NaHCO3
Natron          -11.79  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -27.41   15.15   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.54  -51.84  -46.30  As2S3
Portlandite     -11.72   11.08   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.03    9.17   15.20  Mn(OH)2
Pyrolusite      -26.23   15.15   41.38  MnO2
Realgar          -3.38  -23.32  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.36  -10.53  -10.89  FeCO3
Siderite(d)(3)   -0.08  -10.53  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.32  -14.49   -0.18  Na2SO4
Thermonatrite   -13.22  -13.10    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.99  -10.55   -8.56  BaCO3

Reaction step 43.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.47   15.13   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.765e-002 -2.346e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.190e-005
Manganite          -13.20   12.14   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.206e-004  4.206e-004
Siderite(d)(3)      -0.06  -10.51  -10.45   0.000e+000           0  0.000e+000
Witherite           -1.99  -10.55   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.586e-004  Surface charge, eq

Hfo_s         



 5.259e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.328e-006       0.633  3.328e-006      -5.478
Hfo_sOMn+        1.461e-006       0.278  1.461e-006      -5.835
Hfo_sOFe+        3.105e-007       0.059  3.105e-007      -6.508
Hfo_sOHBa+2      8.660e-008       0.016  8.661e-008      -7.062
Hfo_sOH2+        5.049e-008       0.010  5.049e-008      -7.297
Hfo_sOH          2.167e-008       0.004  2.167e-008      -7.664
Hfo_sO-          2.130e-010       0.000  2.131e-010      -9.672

Hfo           
 1.586e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.376e-004       0.654  1.376e-004      -3.861
Hfo_wOH          5.907e-005       0.281  5.907e-005      -4.229
Hfo_wOFe+        7.899e-006       0.038  7.899e-006      -5.102
Hfo_wOMn+        3.164e-006       0.015  3.164e-006      -5.500
Hfo_wOCa+        1.149e-006       0.005  1.149e-006      -5.940
Hfo_wOMg+        6.961e-007       0.003  6.961e-007      -6.157
Hfo_wO-          5.808e-007       0.003  5.808e-007      -6.236
Hfo_wOFeOH       1.779e-007       0.001  1.779e-007      -6.750
Hfo_wH2AsO3      1.079e-008       0.000  1.079e-008      -7.967
Hfo_wOBa+        4.322e-010       0.000  4.322e-010      -9.364
Hfo_wSO4-        3.369e-011       0.000  3.369e-011     -10.472
Hfo_wOHSO4-2     2.885e-011       0.000  2.885e-011     -10.540
Hfo_wOHAsO4-3    3.116e-017       0.000  3.116e-017     -16.506
Hfo_wHAsO4-      3.787e-018       0.000  3.787e-018     -17.422
Hfo_wH2AsO4      2.855e-019       0.000  2.856e-019     -18.544

Mno           
-3.797e-036  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.211e-035       0.000  4.211e-035     -34.376
Mno_O3Ca         2.613e-036       0.000  2.613e-036     -35.583
Mno_O3-2         2.200e-036       0.000  2.200e-036     -35.657
Mno_O3HMn+       6.911e-037       0.000  6.911e-037     -36.160
Mno_O3Ba         4.624e-037       0.000  4.625e-037     -36.335
Mno_O3H-         9.053e-038       0.000  9.053e-038     -37.043
Mno_O3Na-        4.612e-038       0.000  4.613e-038     -37.336
Mno_O3HCa+       3.741e-038       0.000  3.741e-038     -37.427
Mno_O3Mg         3.384e-038       0.000  3.384e-038     -37.471
Mno_O3HBa+       1.184e-038       0.000  1.184e-038     -37.927
Mno_O3HMg+       3.281e-040       0.000  3.282e-040     -39.484
Mno_O3HNa        1.771e-040       0.000  1.771e-040     -39.752
Mno_O3H2         2.797e-042       0.000  2.797e-042     -41.553
Mno_O3H3+        2.312e-047       0.000  2.312e-047     -46.636
Mno_O3H3Cl       5.714e-050       0.000  5.714e-050     -49.243

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.202e-007  3.201e-007
Ba               2.096e-005  2.096e-005
C                1.111e-002  1.111e-002
Ca               2.496e-003  2.496e-003
Cl               9.873e-005  9.873e-005



Fe               7.447e-005  7.447e-005
K                1.893e-005  1.893e-005
Mg               8.417e-005  8.417e-005
Mn               4.291e-005  4.290e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.923      Charge balance
                                       pe  =  -3.931      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.133e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.933e-003
                       Total CO2 (mol/kg)  =  7.148e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.592e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.20
                               Iterations  =  40
                                  Total H  = 1.110302e+002
                                  Total O  = 5.552422e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.299e-007  1.195e-007    -6.886    -6.923    -0.036
   OH-                   9.203e-008  8.376e-008    -7.036    -7.077    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.202e-007
   AsS(OH)(HS)-          3.194e-007  2.907e-007    -6.496    -6.536    -0.041
   H3AsO3                7.093e-010  7.107e-010    -9.149    -9.148     0.001
   H2AsO3-               4.626e-012  4.210e-012   -11.335   -11.376    -0.041
   As3S4(HS)2-           6.115e-016  5.566e-016   -15.214   -15.254    -0.041
   H4AsO3+               4.623e-017  4.207e-017   -16.335   -16.376    -0.041
   HAsO3-2               1.025e-019  7.030e-020   -18.989   -19.153    -0.164
   AsO3-3                2.739e-028  1.174e-028   -27.562   -27.930    -0.368
As(5)           2.485e-018
   H2AsO4-               1.405e-018  1.279e-018   -17.852   -17.893    -0.041
   HAsO4-2               1.079e-018  7.405e-019   -17.967   -18.130    -0.164
   AsO4-3                3.237e-023  1.387e-023   -22.490   -22.858    -0.368
   H3AsO4                3.044e-023  3.049e-023   -22.517   -22.516     0.001
Ba              2.096e-005
   Ba+2                  2.020e-005  1.386e-005    -4.695    -4.858    -0.164
   BaHCO3+               7.485e-007  6.812e-007    -6.126    -6.167    -0.041
   BaCO3                 1.438e-008  1.441e-008    -7.842    -7.841     0.001
   BaSO4                 5.491e-010  5.501e-010    -9.260    -9.260     0.001
   BaOH+                 4.317e-012  3.929e-012   -11.365   -11.406    -0.041
C(-4)           3.965e-003
   CH4                   3.965e-003  3.973e-003    -2.402    -2.401     0.001
C(4)            7.148e-003
   HCO3-                 5.618e-003  5.128e-003    -2.250    -2.290    -0.040
   CO2                   1.375e-003  1.378e-003    -2.862    -2.861     0.001
   CaHCO3+               1.183e-004  1.077e-004    -3.927    -3.968    -0.041
   MnHCO3+               1.016e-005  9.251e-006    -4.993    -5.034    -0.041
   FeHCO3+               8.598e-006  7.826e-006    -5.066    -5.106    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.696e-006  3.364e-006    -5.432    -5.473    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.898e-006  2.013e-006    -5.538    -5.696    -0.158
   BaHCO3+               7.485e-007  6.812e-007    -6.126    -6.167    -0.041
   FeCO3                 7.354e-007  7.367e-007    -6.133    -6.133     0.001
   NaHCO3                5.692e-007  5.702e-007    -6.245    -6.244     0.001
   MgCO3                 1.075e-007  1.077e-007    -6.969    -6.968     0.001
   BaCO3                 1.438e-008  1.441e-008    -7.842    -7.841     0.001



   NaCO3-                8.142e-009  7.411e-009    -8.089    -8.130    -0.041
Ca              2.496e-003
   Ca+2                  2.372e-003  1.646e-003    -2.625    -2.784    -0.159
   CaHCO3+               1.183e-004  1.077e-004    -3.927    -3.968    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.596e-008  2.601e-008    -7.586    -7.585     0.001
   CaOH+                 2.511e-009  2.285e-009    -8.600    -8.641    -0.041
   CaHSO4+               2.001e-014  1.821e-014   -13.699   -13.740    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.973e-005    -4.006    -4.047    -0.041
   MnCl+                 8.129e-009  7.399e-009    -8.090    -8.131    -0.041
   FeCl+                 2.077e-009  1.890e-009    -8.683    -8.724    -0.041
   MnCl2                 2.892e-013  2.898e-013   -12.539   -12.538     0.001
   MnCl3-                7.868e-018  7.161e-018   -17.104   -17.145    -0.041
   FeCl+2                6.741e-025  4.625e-025   -24.171   -24.335    -0.164
   FeCl2+                2.037e-028  1.854e-028   -27.691   -27.732    -0.041
   FeCl3                 1.660e-033  1.663e-033   -32.780   -32.779     0.001
Fe(2)           7.447e-005
   Fe(HS)2               4.256e-005  4.264e-005    -4.371    -4.370     0.001
   Fe+2                  2.224e-005  1.526e-005    -4.653    -4.816    -0.164
   FeHCO3+               8.598e-006  7.826e-006    -5.066    -5.106    -0.041
   FeCO3                 7.354e-007  7.367e-007    -6.133    -6.133     0.001
   Fe(HS)3-              2.857e-007  2.600e-007    -6.544    -6.585    -0.041
   FeOH+                 4.436e-008  4.037e-008    -7.353    -7.394    -0.041
   FeCl+                 2.077e-009  1.890e-009    -8.683    -8.724    -0.041
   FeSO4                 2.145e-010  2.149e-010    -9.669    -9.668     0.001
   Fe(OH)2               2.870e-012  2.875e-012   -11.542   -11.541     0.001
   Fe(OH)3-              9.820e-016  8.938e-016   -15.008   -15.049    -0.041
   FeHSO4+               1.855e-016  1.688e-016   -15.732   -15.773    -0.041
Fe(3)           5.580e-014
   Fe(OH)2+              2.807e-014  2.555e-014   -13.552   -13.593    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.309e-016  2.101e-016   -15.637   -15.678    -0.041
   FeOH+2                1.344e-017  9.221e-018   -16.872   -17.035    -0.164
   Fe+3                  3.983e-022  1.707e-022   -21.400   -21.768    -0.368
   FeCl+2                6.741e-025  4.625e-025   -24.171   -24.335    -0.164
   FeSO4+                1.629e-025  1.482e-025   -24.788   -24.829    -0.041
   FeCl2+                2.037e-028  1.854e-028   -27.691   -27.732    -0.041
   Fe(SO4)2-             2.822e-031  2.569e-031   -30.549   -30.590    -0.041
   FeHSO4+2              6.913e-032  4.744e-032   -31.160   -31.324    -0.164
   Fe2(OH)2+4            1.032e-032  2.289e-033   -31.986   -32.640    -0.654
   FeCl3                 1.660e-033  1.663e-033   -32.780   -32.779     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.891   -43.913    -1.022
H(0)            1.471e-009
   H2                    7.354e-010  7.368e-010    -9.133    -9.133     0.001
K               1.893e-005
   K+                    1.893e-005  1.720e-005    -4.723    -4.764    -0.041
   KSO4-                 1.052e-011  9.573e-012   -10.978   -11.019    -0.041
Mg              8.417e-005
   Mg+2                  8.036e-005  5.606e-005    -4.095    -4.251    -0.156
   MgHCO3+               3.696e-006  3.364e-006    -5.432    -5.473    -0.041
   MgCO3                 1.075e-007  1.077e-007    -6.969    -6.968     0.001
   MgOH+                 1.871e-009  1.703e-009    -8.728    -8.769    -0.041
   MgSO4                 1.039e-009  1.041e-009    -8.983    -8.983     0.001
Mn(2)           4.291e-005
   Mn+2                  2.950e-005  2.024e-005    -4.530    -4.694    -0.164
   MnHCO3+               1.016e-005  9.251e-006    -4.993    -5.034    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.129e-009  7.399e-009    -8.090    -8.131    -0.041
   MnOH+                 4.783e-009  4.353e-009    -8.320    -8.361    -0.041
   MnSO4                 2.846e-010  2.851e-010    -9.546    -9.545     0.001
   MnCl2                 2.892e-013  2.898e-013   -12.539   -12.538     0.001
   MnCl3-                7.868e-018  7.161e-018   -17.104   -17.145    -0.041
   Mn(OH)3-              2.064e-019  1.879e-019   -18.685   -18.726    -0.041
Mn(3)           1.710e-034
   Mn+3                  1.710e-034  7.327e-035   -33.767   -34.135    -0.368
Mn(6)           0.000e+000



   MnO4-2                0.000e+000  0.000e+000   -83.315   -83.478    -0.164
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.753   -96.794    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.977e-004    -3.663    -3.704    -0.040
   NaHCO3                5.692e-007  5.702e-007    -6.245    -6.244     0.001
   NaCO3-                8.142e-009  7.411e-009    -8.089    -8.130    -0.041
   NaSO4-                8.625e-011  7.850e-011   -10.064   -10.105    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.116   -74.115     0.001
S(-2)           2.082e-004
   HS-                   6.152e-005  5.599e-005    -4.211    -4.252    -0.041
   H2S                   5.839e-005  5.850e-005    -4.234    -4.233     0.001
   Fe(HS)2               4.256e-005  4.264e-005    -4.371    -4.370     0.001
   AsS(OH)(HS)-          3.194e-007  2.907e-007    -6.496    -6.536    -0.041
   Fe(HS)3-              2.857e-007  2.600e-007    -6.544    -6.585    -0.041
   S5-2                  1.627e-007  1.191e-007    -6.789    -6.924    -0.136
   S4-2                  9.629e-008  6.947e-008    -7.016    -7.158    -0.142
   S6-2                  8.312e-008  6.163e-008    -7.080    -7.210    -0.130
   S-2                   8.248e-011  5.660e-011   -10.084   -10.247    -0.164
   S3-2                  3.446e-011  2.448e-011   -10.463   -10.611    -0.149
   S2-2                  1.981e-012  1.389e-012   -11.703   -11.857    -0.154
   As3S4(HS)2-           6.115e-016  5.566e-016   -15.214   -15.254    -0.041
S(6)            1.427e-007
   SO4-2                 1.146e-007  7.920e-008    -6.941    -7.101    -0.160
   CaSO4                 2.596e-008  2.601e-008    -7.586    -7.585     0.001
   MgSO4                 1.039e-009  1.041e-009    -8.983    -8.983     0.001
   BaSO4                 5.491e-010  5.501e-010    -9.260    -9.260     0.001
   MnSO4                 2.846e-010  2.851e-010    -9.546    -9.545     0.001
   FeSO4                 2.145e-010  2.149e-010    -9.669    -9.668     0.001
   NaSO4-                8.625e-011  7.850e-011   -10.064   -10.105    -0.041
   KSO4-                 1.052e-011  9.573e-012   -10.978   -11.019    -0.041
   HSO4-                 1.011e-012  9.202e-013   -11.995   -12.036    -0.041
   CaHSO4+               2.001e-014  1.821e-014   -13.699   -13.740    -0.041
   FeHSO4+               1.855e-016  1.688e-016   -15.732   -15.773    -0.041
   FeSO4+                1.629e-025  1.482e-025   -24.788   -24.829    -0.041
   Fe(SO4)2-             2.822e-031  2.569e-031   -30.549   -30.590    -0.041
   FeHSO4+2              6.913e-032  4.744e-032   -31.160   -31.324    -0.164

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.92  -18.30   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.92  -51.82  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -10.18  -60.29  -50.11  Ba3(AsO4)2
Barite           -1.99  -11.96   -9.97  BaSO4
Birnessite      -28.47   15.13   43.60  MnO2
Bixbyite        -26.12  -26.73   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.16  -54.07  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.46   -2.40   -2.86  CH4
Claudetite      -16.96  -18.30   -1.34  As2O3
CO2(g)           -1.39   -2.86   -1.47  CO2
Dolomite         -1.34  -18.43  -17.09  CaMg(CO3)2
Dolomite(d)      -1.89  -18.43  -16.54  CaMg(CO3)2
Epsomite         -9.21  -11.35   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS



Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.30   -9.89   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.59   33.44   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.35  -38.32  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.43  -30.20   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.30  -43.13   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.50  -44.89   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.92   -9.95   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.20   12.14   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.40  -14.51   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.09  -59.80  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.82   -2.02    3.80  MnS
MnSO4           -14.46  -11.80    2.67  MnSO4
Nahcolite        -5.45   -5.99   -0.55  NaHCO3
Natron          -11.79  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.33   -9.95   -5.62  MgCO3:3H2O
Nsutite         -27.43   15.13   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.52  -51.82  -46.30  As2S3
Portlandite     -11.74   11.06   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.05    9.15   15.20  Mn(OH)2
Pyrolusite      -26.25   15.13   41.38  MnO2
Realgar          -3.37  -23.31  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.38  -10.51  -10.89  FeCO3
Siderite(d)(3)   -0.06  -10.51  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.33  -14.51   -0.18  Na2SO4
Thermonatrite   -13.23  -13.10    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -1.99  -10.55   -8.56  BaCO3

Reaction step 44.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles



C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.48   15.12   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.762e-002 -2.384e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.419e-005
Manganite          -13.21   12.13   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.200e-004  4.200e-004
Siderite(d)(3)      -0.05  -10.50  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.00  -10.56   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.597e-004  Surface charge, eq

Hfo_s         
 5.258e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.350e-006       0.637  3.350e-006      -5.475
Hfo_sOMn+        1.433e-006       0.273  1.433e-006      -5.844
Hfo_sOFe+        3.162e-007       0.060  3.162e-007      -6.500
Hfo_sOHBa+2      8.585e-008       0.016  8.585e-008      -7.066
Hfo_sOH2+        5.150e-008       0.010  5.150e-008      -7.288
Hfo_sOH          2.154e-008       0.004  2.154e-008      -7.667
Hfo_sO-          2.063e-010       0.000  2.063e-010      -9.685

Hfo           
 1.597e-004  Surface charge, eq

Hfo_w         
 2.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.388e-004       0.660  1.388e-004      -3.858
Hfo_wOH          5.803e-005       0.276  5.803e-005      -4.236
Hfo_wOFe+        7.949e-006       0.038  7.950e-006      -5.100
Hfo_wOMn+        3.067e-006       0.015  3.067e-006      -5.513
Hfo_wOCa+        1.114e-006       0.005  1.114e-006      -5.953
Hfo_wOMg+        6.648e-007       0.003  6.649e-007      -6.177
Hfo_wO-          5.559e-007       0.003  5.559e-007      -6.255
Hfo_wOFeOH       1.744e-007       0.001  1.744e-007      -6.758
Hfo_wH2AsO3      1.074e-008       0.000  1.074e-008      -7.969
Hfo_wOBa+        4.126e-010       0.000  4.126e-010      -9.384
Hfo_wSO4-        3.293e-011       0.000  3.293e-011     -10.482
Hfo_wOHSO4-2     2.747e-011       0.000  2.747e-011     -10.561
Hfo_wOHAsO4-3    2.880e-017       0.000  2.880e-017     -16.541
Hfo_wHAsO4-      3.687e-018       0.000  3.687e-018     -17.433
Hfo_wH2AsO4      2.853e-019       0.000  2.853e-019     -18.545

Mno           
-3.531e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.992e-025       0.000  3.992e-025     -24.399
Mno_O3Ca         2.477e-026       0.000  2.477e-026     -25.606
Mno_O3-2         2.061e-026       0.000  2.061e-026     -25.686



Mno_O3HMn+       6.725e-027       0.000  6.725e-027     -26.172
Mno_O3Ba         4.319e-027       0.000  4.319e-027     -26.365
Mno_O3H-         8.700e-028       0.000  8.701e-028     -27.060
Mno_O3Na-        4.317e-028       0.000  4.317e-028     -27.365
Mno_O3HCa+       3.640e-028       0.000  3.641e-028     -27.439
Mno_O3Mg         3.162e-028       0.000  3.162e-028     -27.500
Mno_O3HBa+       1.135e-028       0.000  1.135e-028     -27.945
Mno_O3HMg+       3.147e-030       0.000  3.147e-030     -29.502
Mno_O3HNa        1.701e-030       0.000  1.701e-030     -29.769
Mno_O3H2         2.759e-032       0.000  2.759e-032     -31.559
Mno_O3H3+        2.340e-037       0.000  2.340e-037     -36.631
Mno_O3H3Cl       5.780e-040       0.000  5.780e-040     -39.238

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.202e-007  3.202e-007
Ba               2.096e-005  2.096e-005
C                1.135e-002  1.135e-002
Ca               2.534e-003  2.534e-003
Cl               9.873e-005  9.873e-005
Fe               7.671e-005  7.671e-005
K                1.893e-005  1.893e-005
Mg               8.420e-005  8.420e-005
Mn               4.362e-005  4.362e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.911      Charge balance
                                       pe  =  -3.919      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.248e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.017e-003
                       Total CO2 (mol/kg)  =  7.287e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.603e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.17
                               Iterations  =  36
                                  Total H  = 1.110306e+002
                                  Total O  = 5.552454e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.334e-007  1.226e-007    -6.875    -6.911    -0.036
   OH-                   8.972e-008  8.161e-008    -7.047    -7.088    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.202e-007
   AsS(OH)(HS)-          3.195e-007  2.906e-007    -6.496    -6.537    -0.041
   H3AsO3                7.187e-010  7.201e-010    -9.143    -9.143     0.001
   H2AsO3-               4.570e-012  4.157e-012   -11.340   -11.381    -0.041
   As3S4(HS)2-           6.436e-016  5.854e-016   -15.191   -15.233    -0.041
   H4AsO3+               4.810e-017  4.375e-017   -16.318   -16.359    -0.041
   HAsO3-2               9.879e-020  6.763e-020   -19.005   -19.170    -0.165
   AsO3-3                2.581e-028  1.100e-028   -27.588   -27.958    -0.370
As(5)           2.438e-018
   H2AsO4-               1.393e-018  1.267e-018   -17.856   -17.897    -0.041
   HAsO4-2               1.044e-018  7.150e-019   -17.981   -18.146    -0.165
   H3AsO4                3.095e-023  3.101e-023   -22.509   -22.508     0.001
   AsO4-3                3.062e-023  1.305e-023   -22.514   -22.884    -0.370
Ba              2.096e-005



   Ba+2                  2.019e-005  1.382e-005    -4.695    -4.859    -0.165
   BaHCO3+               7.570e-007  6.886e-007    -6.121    -6.162    -0.041
   BaCO3                 1.417e-008  1.419e-008    -7.849    -7.848     0.001
   BaSO4                 5.308e-010  5.318e-010    -9.275    -9.274     0.001
   BaOH+                 4.197e-012  3.818e-012   -11.377   -11.418    -0.041
C(-4)           4.065e-003
   CH4                   4.065e-003  4.073e-003    -2.391    -2.390     0.001
C(4)            7.287e-003
   HCO3-                 5.697e-003  5.198e-003    -2.244    -2.284    -0.040
   CO2                   1.431e-003  1.434e-003    -2.844    -2.844     0.001
   CaHCO3+               1.215e-004  1.105e-004    -3.916    -3.957    -0.041
   MnHCO3+               1.044e-005  9.494e-006    -4.981    -5.023    -0.041
   FeHCO3+               9.168e-006  8.340e-006    -5.038    -5.079    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.740e-006  3.402e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.869e-006  1.988e-006    -5.542    -5.702    -0.159
   FeCO3                 7.636e-007  7.650e-007    -6.117    -6.116     0.001
   BaHCO3+               7.570e-007  6.886e-007    -6.121    -6.162    -0.041
   NaHCO3                5.766e-007  5.776e-007    -6.239    -6.238     0.001
   MgCO3                 1.059e-007  1.061e-007    -6.975    -6.974     0.001
   BaCO3                 1.417e-008  1.419e-008    -7.849    -7.848     0.001
   NaCO3-                8.042e-009  7.315e-009    -8.095    -8.136    -0.041
Ca              2.534e-003
   Ca+2                  2.407e-003  1.667e-003    -2.619    -2.778    -0.160
   CaHCO3+               1.215e-004  1.105e-004    -3.916    -3.957    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.548e-008  2.553e-008    -7.594    -7.593     0.001
   CaOH+                 2.479e-009  2.255e-009    -8.606    -8.647    -0.041
   CaHSO4+               2.016e-014  1.834e-014   -13.695   -13.737    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.967e-005    -4.006    -4.047    -0.042
   MnCl+                 8.231e-009  7.487e-009    -8.085    -8.126    -0.041
   FeCl+                 2.183e-009  1.986e-009    -8.661    -8.702    -0.041
   MnCl2                 2.925e-013  2.931e-013   -12.534   -12.533     0.001
   MnCl3-                7.957e-018  7.238e-018   -17.099   -17.140    -0.041
   FeCl+2                7.299e-025  4.997e-025   -24.137   -24.301    -0.165
   FeCl2+                2.200e-028  2.002e-028   -27.657   -27.699    -0.041
   FeCl3                 1.791e-033  1.795e-033   -32.747   -32.746     0.001
Fe(2)           7.671e-005
   Fe(HS)2               4.301e-005  4.309e-005    -4.366    -4.366     0.001
   Fe+2                  2.344e-005  1.604e-005    -4.630    -4.795    -0.165
   FeHCO3+               9.168e-006  8.340e-006    -5.038    -5.079    -0.041
   FeCO3                 7.636e-007  7.650e-007    -6.117    -6.116     0.001
   Fe(HS)3-              2.832e-007  2.576e-007    -6.548    -6.589    -0.041
   FeOH+                 4.547e-008  4.136e-008    -7.342    -7.383    -0.041
   FeCl+                 2.183e-009  1.986e-009    -8.661    -8.702    -0.041
   FeSO4                 2.186e-010  2.190e-010    -9.660    -9.659     0.001
   Fe(OH)2               2.864e-012  2.870e-012   -11.543   -11.542     0.001
   Fe(OH)3-              9.556e-016  8.693e-016   -15.020   -15.061    -0.041
   FeHSO4+               1.941e-016  1.766e-016   -15.712   -15.753    -0.041
Fe(3)           5.655e-014
   Fe(OH)2+              2.882e-014  2.622e-014   -13.540   -13.581    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.251e-016  2.047e-016   -15.648   -15.689    -0.041
   FeOH+2                1.419e-017  9.713e-018   -16.848   -17.013    -0.165
   Fe+3                  4.328e-022  1.845e-022   -21.364   -21.734    -0.370
   FeCl+2                7.299e-025  4.997e-025   -24.137   -24.301    -0.165
   FeSO4+                1.708e-025  1.553e-025   -24.768   -24.809    -0.041
   FeCl2+                2.200e-028  2.002e-028   -27.657   -27.699    -0.041
   Fe(SO4)2-             2.868e-031  2.609e-031   -30.542   -30.583    -0.041
   FeHSO4+2              7.451e-032  5.101e-032   -31.128   -31.292    -0.165
   Fe2(OH)2+4            1.156e-032  2.539e-033   -31.937   -32.595    -0.658
   FeCl3                 1.791e-033  1.795e-033   -32.747   -32.746     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.828   -43.857    -1.029
H(0)            1.465e-009
   H2                    7.327e-010  7.341e-010    -9.135    -9.134     0.001



K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 1.020e-011  9.274e-012   -10.992   -11.033    -0.041
Mg              8.420e-005
   Mg+2                  8.035e-005  5.594e-005    -4.095    -4.252    -0.157
   MgHCO3+               3.740e-006  3.402e-006    -5.427    -5.468    -0.041
   MgCO3                 1.059e-007  1.061e-007    -6.975    -6.974     0.001
   MgOH+                 1.820e-009  1.656e-009    -8.740    -8.781    -0.041
   MgSO4                 1.005e-009  1.007e-009    -8.998    -8.997     0.001
Mn(2)           4.362e-005
   Mn+2                  2.994e-005  2.049e-005    -4.524    -4.688    -0.165
   MnHCO3+               1.044e-005  9.494e-006    -4.981    -5.023    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.231e-009  7.487e-009    -8.085    -8.126    -0.041
   MnOH+                 4.721e-009  4.295e-009    -8.326    -8.367    -0.041
   MnSO4                 2.793e-010  2.798e-010    -9.554    -9.553     0.001
   MnCl2                 2.925e-013  2.931e-013   -12.534   -12.533     0.001
   MnCl3-                7.957e-018  7.238e-018   -17.099   -17.140    -0.041
   Mn(OH)3-              1.935e-019  1.760e-019   -18.713   -18.755    -0.041
Mn(3)           1.789e-034
   Mn+3                  1.789e-034  7.628e-035   -33.747   -34.118    -0.370
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.350   -83.515    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.777   -96.818    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.976e-004    -3.663    -3.704    -0.041
   NaHCO3                5.766e-007  5.776e-007    -6.239    -6.238     0.001
   NaCO3-                8.042e-009  7.315e-009    -8.095    -8.136    -0.041
   NaSO4-                8.360e-011  7.604e-011   -10.078   -10.119    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.113   -74.112     0.001
S(-2)           2.082e-004
   HS-                   6.035e-005  5.490e-005    -4.219    -4.260    -0.041
   H2S                   5.875e-005  5.886e-005    -4.231    -4.230     0.001
   Fe(HS)2               4.301e-005  4.309e-005    -4.366    -4.366     0.001
   AsS(OH)(HS)-          3.195e-007  2.906e-007    -6.496    -6.537    -0.041
   Fe(HS)3-              2.832e-007  2.576e-007    -6.548    -6.589    -0.041
   S5-2                  1.557e-007  1.137e-007    -6.808    -6.944    -0.136
   S4-2                  9.214e-008  6.636e-008    -7.036    -7.178    -0.143
   S6-2                  7.952e-008  5.888e-008    -7.100    -7.230    -0.131
   S-2                   7.898e-011  5.407e-011   -10.102   -10.267    -0.165
   S3-2                  3.299e-011  2.338e-011   -10.482   -10.631    -0.149
   S2-2                  1.896e-012  1.327e-012   -11.722   -11.877    -0.155
   As3S4(HS)2-           6.436e-016  5.854e-016   -15.191   -15.233    -0.041
S(6)            1.389e-007
   SO4-2                 1.113e-007  7.678e-008    -6.953    -7.115    -0.161
   CaSO4                 2.548e-008  2.553e-008    -7.594    -7.593     0.001
   MgSO4                 1.005e-009  1.007e-009    -8.998    -8.997     0.001
   BaSO4                 5.308e-010  5.318e-010    -9.275    -9.274     0.001
   MnSO4                 2.793e-010  2.798e-010    -9.554    -9.553     0.001
   FeSO4                 2.186e-010  2.190e-010    -9.660    -9.659     0.001
   NaSO4-                8.360e-011  7.604e-011   -10.078   -10.119    -0.041
   KSO4-                 1.020e-011  9.274e-012   -10.992   -11.033    -0.041
   HSO4-                 1.006e-012  9.154e-013   -11.997   -12.038    -0.041
   CaHSO4+               2.016e-014  1.834e-014   -13.695   -13.737    -0.041
   FeHSO4+               1.941e-016  1.766e-016   -15.712   -15.753    -0.041
   FeSO4+                1.708e-025  1.553e-025   -24.768   -24.809    -0.041
   Fe(SO4)2-             2.868e-031  2.609e-031   -30.542   -30.583    -0.041
   FeHSO4+2              7.451e-032  5.101e-032   -31.128   -31.292    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.53   -9.89   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3



Arsenolite      -16.90  -18.28   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.02    8.23  As2O5
As2S3(am)        -6.90  -51.80  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -10.24  -60.35  -50.11  Ba3(AsO4)2
Barite           -2.00  -11.97   -9.97  BaSO4
Birnessite      -28.48   15.12   43.60  MnO2
Bixbyite        -26.16  -26.77   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.20  -54.10  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.47   -2.39   -2.86  CH4
Claudetite      -16.94  -18.28   -1.34  As2O3
CO2(g)           -1.38   -2.84   -1.47  CO2
Dolomite         -1.34  -18.43  -17.09  CaMg(CO3)2
Dolomite(d)      -1.89  -18.43  -16.54  CaMg(CO3)2
Epsomite         -9.23  -11.37   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.31   -9.89   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.64   33.39   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.37  -38.34  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.48  -30.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.30  -43.13   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.49  -44.88   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.92   -9.95   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.21   12.13   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.41  -14.52   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.87  -89.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.13  -59.83  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.84   -2.04    3.80  MnS
MnSO4           -14.47  -11.80    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.33   -9.95   -5.62  MgCO3:3H2O
Nsutite         -27.45   15.12   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.50  -51.80  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.26   15.12   41.38  MnO2
Realgar          -3.36  -23.31  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.39  -10.50  -10.89  FeCO3
Siderite(d)(3)   -0.05  -10.50  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.34  -14.52   -0.18  Na2SO4



Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.00  -10.56   -8.56  BaCO3

Reaction step 45.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.50   15.10   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.421e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.051e-002 -8.651e-005
Manganite          -13.23   12.11   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.195e-004  4.195e-004
Siderite(d)(3)      -0.03  -10.48  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.607e-004  Surface charge, eq

Hfo_s         
 5.257e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.370e-006       0.641  3.370e-006      -5.472
Hfo_sOMn+        1.406e-006       0.267  1.406e-006      -5.852
Hfo_sOFe+        3.217e-007       0.061  3.217e-007      -6.493
Hfo_sOHBa+2      8.511e-008       0.016  8.511e-008      -7.070
Hfo_sOH2+        5.250e-008       0.010  5.250e-008      -7.280
Hfo_sOH          2.141e-008       0.004  2.141e-008      -7.669
Hfo_sO-          2.000e-010       0.000  2.000e-010      -9.699

Hfo           
 1.607e-004  Surface charge, eq

Hfo_w         
 2.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.398e-004       0.665  1.398e-004      -3.854
Hfo_wOH          5.703e-005       0.271  5.703e-005      -4.244
Hfo_wOFe+        7.998e-006       0.038  7.998e-006      -5.097
Hfo_wOMn+        2.974e-006       0.014  2.974e-006      -5.527



Hfo_wOCa+        1.080e-006       0.005  1.080e-006      -5.966
Hfo_wOMg+        6.357e-007       0.003  6.357e-007      -6.197
Hfo_wO-          5.327e-007       0.003  5.328e-007      -6.273
Hfo_wOFeOH       1.711e-007       0.001  1.711e-007      -6.767
Hfo_wH2AsO3      1.070e-008       0.000  1.070e-008      -7.971
Hfo_wOBa+        3.944e-010       0.000  3.944e-010      -9.404
Hfo_wSO4-        3.219e-011       0.000  3.219e-011     -10.492
Hfo_wOHSO4-2     2.619e-011       0.000  2.619e-011     -10.582
Hfo_wOHAsO4-3    2.668e-017       0.000  2.668e-017     -16.574
Hfo_wHAsO4-      3.592e-018       0.000  3.592e-018     -17.445
Hfo_wH2AsO4      2.850e-019       0.000  2.851e-019     -18.545

Mno           
-2.757e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.177e-025       0.000  3.177e-025     -24.498
Mno_O3Ca         1.971e-026       0.000  1.972e-026     -25.705
Mno_O3-2         1.620e-026       0.000  1.620e-026     -25.790
Mno_O3HMn+       5.488e-027       0.000  5.488e-027     -26.261
Mno_O3Ba         3.387e-027       0.000  3.387e-027     -26.470
Mno_O3H-         7.016e-028       0.000  7.016e-028     -27.154
Mno_O3Na-        3.392e-028       0.000  3.392e-028     -27.470
Mno_O3HCa+       2.971e-028       0.000  2.971e-028     -27.527
Mno_O3Mg         2.481e-028       0.000  2.481e-028     -27.605
Mno_O3HBa+       9.129e-029       0.000  9.130e-029     -28.040
Mno_O3HMg+       2.532e-030       0.000  2.532e-030     -29.597
Mno_O3HNa        1.370e-030       0.000  1.371e-030     -29.863
Mno_O3H2         2.281e-032       0.000  2.281e-032     -31.642
Mno_O3H3+        1.985e-037       0.000  1.985e-037     -36.702
Mno_O3H3Cl       4.899e-040       0.000  4.899e-040     -39.310

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.202e-007
Ba               2.096e-005  2.096e-005
C                1.159e-002  1.159e-002
Ca               2.572e-003  2.571e-003
Cl               9.873e-005  9.873e-005
Fe               7.898e-005  7.898e-005
K                1.893e-005  1.893e-005
Mg               8.423e-005  8.423e-005
Mn               4.432e-005  4.432e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.908      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.360e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.099e-003
                       Total CO2 (mol/kg)  =  7.425e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.613e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.14
                               Iterations  =  30
                                  Total H  = 1.110310e+002
                                  Total O  = 5.552486e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.368e-007  1.258e-007    -6.864    -6.900    -0.037
   OH-                   8.754e-008  7.958e-008    -7.058    -7.099    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.195e-007  2.905e-007    -6.495    -6.537    -0.041
   H3AsO3                7.281e-010  7.295e-010    -9.138    -9.137     0.001
   H2AsO3-               4.517e-012  4.107e-012   -11.345   -11.387    -0.041
   As3S4(HS)2-           6.764e-016  6.149e-016   -15.170   -15.211    -0.041
   H4AsO3+               5.000e-017  4.546e-017   -16.301   -16.342    -0.041
   HAsO3-2               9.538e-020  6.515e-020   -19.021   -19.186    -0.166
   AsO3-3                2.437e-028  1.034e-028   -27.613   -27.986    -0.373
As(5)           2.394e-018
   H2AsO4-               1.382e-018  1.256e-018   -17.859   -17.901    -0.041
   HAsO4-2               1.012e-018  6.912e-019   -17.995   -18.160    -0.166
   H3AsO4                3.147e-023  3.153e-023   -22.502   -22.501     0.001
   AsO4-3                2.901e-023  1.230e-023   -22.537   -22.910    -0.373
Ba              2.096e-005
   Ba+2                  2.018e-005  1.378e-005    -4.695    -4.861    -0.166
   BaHCO3+               7.655e-007  6.959e-007    -6.116    -6.157    -0.041
   BaCO3                 1.396e-008  1.399e-008    -7.855    -7.854     0.001
   BaSO4                 5.135e-010  5.145e-010    -9.289    -9.289     0.001
   BaOH+                 4.084e-012  3.713e-012   -11.389   -11.430    -0.041
C(-4)           4.165e-003
   CH4                   4.165e-003  4.173e-003    -2.380    -2.380     0.001
C(4)            7.425e-003
   HCO3-                 5.776e-003  5.267e-003    -2.238    -2.278    -0.040
   CO2                   1.487e-003  1.490e-003    -2.828    -2.827     0.001
   CaHCO3+               1.246e-004  1.133e-004    -3.904    -3.946    -0.041
   MnHCO3+               1.071e-005  9.737e-006    -4.970    -5.012    -0.041
   FeHCO3+               9.758e-006  8.871e-006    -5.011    -5.052    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.783e-006  3.439e-006    -5.422    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.841e-006  1.964e-006    -5.547    -5.707    -0.160
   FeCO3                 7.920e-007  7.935e-007    -6.101    -6.100     0.001
   BaHCO3+               7.655e-007  6.959e-007    -6.116    -6.157    -0.041
   NaHCO3                5.838e-007  5.849e-007    -6.234    -6.233     0.001
   MgCO3                 1.044e-007  1.046e-007    -6.981    -6.980     0.001
   BaCO3                 1.396e-008  1.399e-008    -7.855    -7.854     0.001
   NaCO3-                7.945e-009  7.223e-009    -8.100    -8.141    -0.041
Ca              2.572e-003
   Ca+2                  2.441e-003  1.687e-003    -2.612    -2.773    -0.161
   CaHCO3+               1.246e-004  1.133e-004    -3.904    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.502e-008  2.506e-008    -7.602    -7.601     0.001
   CaOH+                 2.448e-009  2.225e-009    -8.611    -8.653    -0.041
   CaHSO4+               2.031e-014  1.847e-014   -13.692   -13.734    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.330e-009  7.573e-009    -8.079    -8.121    -0.041
   FeCl+                 2.292e-009  2.084e-009    -8.640    -8.681    -0.041
   MnCl2                 2.957e-013  2.963e-013   -12.529   -12.528     0.001
   MnCl3-                8.044e-018  7.313e-018   -17.095   -17.136    -0.041
   FeCl+2                7.886e-025  5.386e-025   -24.103   -24.269    -0.166
   FeCl2+                2.372e-028  2.156e-028   -27.625   -27.666    -0.041
   FeCl3                 1.929e-033  1.932e-033   -32.715   -32.714     0.001
Fe(2)           7.898e-005
   Fe(HS)2               4.344e-005  4.352e-005    -4.362    -4.361     0.001
   Fe+2                  2.466e-005  1.684e-005    -4.608    -4.774    -0.166
   FeHCO3+               9.758e-006  8.871e-006    -5.011    -5.052    -0.041
   FeCO3                 7.920e-007  7.935e-007    -6.101    -6.100     0.001
   Fe(HS)3-              2.807e-007  2.552e-007    -6.552    -6.593    -0.041



   FeOH+                 4.658e-008  4.234e-008    -7.332    -7.373    -0.041
   FeCl+                 2.292e-009  2.084e-009    -8.640    -8.681    -0.041
   FeSO4                 2.226e-010  2.231e-010    -9.652    -9.652     0.001
   Fe(OH)2               2.859e-012  2.865e-012   -11.544   -11.543     0.001
   Fe(OH)3-              9.307e-016  8.461e-016   -15.031   -15.073    -0.041
   FeHSO4+               2.028e-016  1.844e-016   -15.693   -15.734    -0.041
Fe(3)           5.729e-014
   Fe(OH)2+              2.958e-014  2.689e-014   -13.529   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.196e-016  1.996e-016   -15.658   -15.700    -0.041
   FeOH+2                1.496e-017  1.021e-017   -16.825   -16.991    -0.166
   Fe+3                  4.693e-022  1.990e-022   -21.329   -21.701    -0.373
   FeCl+2                7.886e-025  5.386e-025   -24.103   -24.269    -0.166
   FeSO4+                1.788e-025  1.625e-025   -24.748   -24.789    -0.041
   FeCl2+                2.372e-028  2.156e-028   -27.625   -27.666    -0.041
   Fe(SO4)2-             2.913e-031  2.648e-031   -30.536   -30.577    -0.041
   FeHSO4+2              8.013e-032  5.473e-032   -31.096   -31.262    -0.166
   Fe2(OH)2+4            1.290e-032  2.808e-033   -31.889   -32.552    -0.662
   FeCl3                 1.929e-033  1.932e-033   -32.715   -32.714     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.767   -43.802    -1.035
H(0)            1.460e-009
   H2                    7.301e-010  7.315e-010    -9.137    -9.136     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 9.890e-012  8.991e-012   -11.005   -11.046    -0.041
Mg              8.423e-005
   Mg+2                  8.034e-005  5.581e-005    -4.095    -4.253    -0.158
   MgHCO3+               3.783e-006  3.439e-006    -5.422    -5.464    -0.041
   MgCO3                 1.044e-007  1.046e-007    -6.981    -6.980     0.001
   MgOH+                 1.772e-009  1.611e-009    -8.752    -8.793    -0.041
   MgSO4                 9.725e-010  9.744e-010    -9.012    -9.011     0.001
Mn(2)           4.432e-005
   Mn+2                  3.037e-005  2.074e-005    -4.518    -4.683    -0.166
   MnHCO3+               1.071e-005  9.737e-006    -4.970    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.330e-009  7.573e-009    -8.079    -8.121    -0.041
   MnOH+                 4.662e-009  4.238e-009    -8.331    -8.373    -0.041
   MnSO4                 2.742e-010  2.747e-010    -9.562    -9.561     0.001
   MnCl2                 2.957e-013  2.963e-013   -12.529   -12.528     0.001
   MnCl3-                8.044e-018  7.313e-018   -17.095   -17.136    -0.041
   Mn(OH)3-              1.817e-019  1.651e-019   -18.741   -18.782    -0.041
Mn(3)           1.870e-034
   Mn+3                  1.870e-034  7.931e-035   -33.728   -34.101    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.385   -83.550    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.800   -96.842    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.838e-007  5.849e-007    -6.234    -6.233     0.001
   NaCO3-                7.945e-009  7.223e-009    -8.100    -8.141    -0.041
   NaSO4-                8.109e-011  7.372e-011   -10.091   -10.132    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.109   -74.109     0.001
S(-2)           2.082e-004
   HS-                   5.923e-005  5.385e-005    -4.227    -4.269    -0.041
   H2S                   5.910e-005  5.921e-005    -4.228    -4.228     0.001
   Fe(HS)2               4.344e-005  4.352e-005    -4.362    -4.361     0.001
   AsS(OH)(HS)-          3.195e-007  2.905e-007    -6.495    -6.537    -0.041
   Fe(HS)3-              2.807e-007  2.552e-007    -6.552    -6.593    -0.041
   S5-2                  1.491e-007  1.088e-007    -6.826    -6.963    -0.137
   S4-2                  8.828e-008  6.347e-008    -7.054    -7.197    -0.143
   S6-2                  7.616e-008  5.631e-008    -7.118    -7.249    -0.131
   S-2                   7.571e-011  5.171e-011   -10.121   -10.286    -0.166
   S3-2                  3.161e-011  2.237e-011   -10.500   -10.650    -0.150
   S2-2                  1.817e-012  1.269e-012   -11.741   -11.896    -0.156
   As3S4(HS)2-           6.764e-016  6.149e-016   -15.170   -15.211    -0.041



S(6)            1.353e-007
   SO4-2                 1.082e-007  7.447e-008    -6.966    -7.128    -0.162
   CaSO4                 2.502e-008  2.506e-008    -7.602    -7.601     0.001
   MgSO4                 9.725e-010  9.744e-010    -9.012    -9.011     0.001
   BaSO4                 5.135e-010  5.145e-010    -9.289    -9.289     0.001
   MnSO4                 2.742e-010  2.747e-010    -9.562    -9.561     0.001
   FeSO4                 2.226e-010  2.231e-010    -9.652    -9.652     0.001
   NaSO4-                8.109e-011  7.372e-011   -10.091   -10.132    -0.041
   KSO4-                 9.890e-012  8.991e-012   -11.005   -11.046    -0.041
   HSO4-                 1.002e-012  9.106e-013   -11.999   -12.041    -0.041
   CaHSO4+               2.031e-014  1.847e-014   -13.692   -13.734    -0.041
   FeHSO4+               2.028e-016  1.844e-016   -15.693   -15.734    -0.041
   FeSO4+                1.788e-025  1.625e-025   -24.748   -24.789    -0.041
   Fe(SO4)2-             2.913e-031  2.648e-031   -30.536   -30.577    -0.041
   FeHSO4+2              8.013e-032  5.473e-032   -31.096   -31.262    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.54   -9.90   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.58  -18.12  -12.53  As
Ba3(AsO4)2      -10.29  -60.40  -50.11  Ba3(AsO4)2
Barite           -2.02  -11.99   -9.97  BaSO4
Birnessite      -28.50   15.10   43.60  MnO2
Bixbyite        -26.19  -26.80   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.23  -54.14  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.48   -2.38   -2.86  CH4
Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.24  -11.38   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.32   -9.90   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.69   33.34   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.51  -42.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.38  -41.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.47  -44.86   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.23   12.11   25.34  MnOOH
Melanterite      -9.69  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.42  -14.54   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.87  -89.59   -5.71  Mn2(SO4)3



Mn3(AsO4)2:8H2O -31.16  -59.87  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.48  -11.81    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.46   15.10   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.28   15.10   41.38  MnO2
Realgar          -3.35  -23.30  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.41  -10.48  -10.89  FeCO3
Siderite(d)(3)   -0.03  -10.48  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.36  -14.54   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 46.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.51   15.09   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.458e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.051e-002 -8.886e-005
Manganite          -13.25   12.09   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.189e-004  4.189e-004
Siderite(d)(3)      -0.01  -10.46  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.617e-004  Surface charge, eq

Hfo_s         
 5.256e-006  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.389e-006       0.645  3.390e-006      -5.470
Hfo_sOMn+        1.380e-006       0.263  1.380e-006      -5.860
Hfo_sOFe+        3.272e-007       0.062  3.272e-007      -6.485
Hfo_sOHBa+2      8.438e-008       0.016  8.439e-008      -7.074
Hfo_sOH2+        5.348e-008       0.010  5.348e-008      -7.272
Hfo_sOH          2.128e-008       0.004  2.128e-008      -7.672
Hfo_sO-          1.940e-010       0.000  1.940e-010      -9.712

Hfo           
 1.617e-004  Surface charge, eq

Hfo_w         
 2.102e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.409e-004       0.670  1.409e-004      -3.851
Hfo_wOH          5.606e-005       0.267  5.606e-005      -4.251
Hfo_wOFe+        8.044e-006       0.038  8.044e-006      -5.095
Hfo_wOMn+        2.887e-006       0.014  2.887e-006      -5.540
Hfo_wOCa+        1.049e-006       0.005  1.049e-006      -5.979
Hfo_wOMg+        6.085e-007       0.003  6.085e-007      -6.216
Hfo_wO-          5.111e-007       0.002  5.111e-007      -6.292
Hfo_wOFeOH       1.679e-007       0.001  1.679e-007      -6.775
Hfo_wH2AsO3      1.065e-008       0.000  1.065e-008      -7.973
Hfo_wOBa+        3.773e-010       0.000  3.773e-010      -9.423
Hfo_wSO4-        3.148e-011       0.000  3.148e-011     -10.502
Hfo_wOHSO4-2     2.499e-011       0.000  2.499e-011     -10.602
Hfo_wOHAsO4-3    2.477e-017       0.000  2.477e-017     -16.606
Hfo_wHAsO4-      3.502e-018       0.000  3.503e-018     -17.456
Hfo_wH2AsO4      2.848e-019       0.000  2.848e-019     -18.545

Mno           
-6.062e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.121e-026       0.000  7.121e-026     -25.147
Mno_O3Ca         4.418e-027       0.000  4.419e-027     -26.355
Mno_O3-2         3.589e-027       0.000  3.589e-027     -26.445
Mno_O3HMn+       1.261e-027       0.000  1.261e-027     -26.899
Mno_O3Ba         7.483e-028       0.000  7.483e-028     -27.126
Mno_O3H-         1.593e-028       0.000  1.593e-028     -27.798
Mno_O3Na-        7.510e-029       0.000  7.510e-029     -28.124
Mno_O3HCa+       6.824e-029       0.000  6.824e-029     -28.166
Mno_O3Mg         5.483e-029       0.000  5.483e-029     -28.261
Mno_O3HBa+       2.067e-029       0.000  2.067e-029     -28.685
Mno_O3HMg+       5.734e-031       0.000  5.734e-031     -30.242
Mno_O3HNa        3.109e-031       0.000  3.109e-031     -30.507
Mno_O3H2         5.307e-033       0.000  5.307e-033     -32.275
Mno_O3H3+        4.732e-038       0.000  4.732e-038     -37.325
Mno_O3H3Cl       1.167e-040       0.000  1.167e-040     -39.933

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.203e-007
Ba               2.096e-005  2.096e-005
C                1.183e-002  1.183e-002
Ca               2.609e-003  2.609e-003
Cl               9.873e-005  9.873e-005
Fe               8.128e-005  8.128e-005



K                1.893e-005  1.893e-005
Mg               8.426e-005  8.425e-005
Mn               4.502e-005  4.502e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.890      Charge balance
                                       pe  =  -3.896      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.472e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.180e-003
                       Total CO2 (mol/kg)  =  7.563e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.623e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.10
                               Iterations  =  35
                                  Total H  = 1.110314e+002
                                  Total O  = 5.552518e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.403e-007  1.289e-007    -6.853    -6.890    -0.037
   OH-                   8.547e-008  7.765e-008    -7.068    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.196e-007  2.903e-007    -6.495    -6.537    -0.042
   H3AsO3                7.375e-010  7.390e-010    -9.132    -9.131     0.001
   H2AsO3-               4.468e-012  4.059e-012   -11.350   -11.392    -0.042
   As3S4(HS)2-           7.098e-016  6.449e-016   -15.149   -15.191    -0.042
   H4AsO3+               5.194e-017  4.719e-017   -16.285   -16.326    -0.042
   HAsO3-2               9.221e-020  6.284e-020   -19.035   -19.202    -0.167
   AsO3-3                2.305e-028  9.728e-029   -27.637   -28.012    -0.375
As(5)           2.353e-018
   H2AsO4-               1.372e-018  1.246e-018   -17.863   -17.904    -0.042
   HAsO4-2               9.816e-019  6.690e-019   -18.008   -18.175    -0.167
   H3AsO4                3.199e-023  3.205e-023   -22.495   -22.494     0.001
   AsO4-3                2.754e-023  1.162e-023   -22.560   -22.935    -0.375
Ba              2.096e-005
   Ba+2                  2.017e-005  1.375e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.737e-007  7.030e-007    -6.111    -6.153    -0.042
   BaCO3                 1.376e-008  1.379e-008    -7.861    -7.861     0.001
   BaSO4                 4.971e-010  4.981e-010    -9.304    -9.303     0.001
   BaOH+                 3.977e-012  3.614e-012   -11.400   -11.442    -0.042
C(-4)           4.264e-003
   CH4                   4.264e-003  4.273e-003    -2.370    -2.369     0.001
C(4)            7.563e-003
   HCO3-                 5.853e-003  5.335e-003    -2.233    -2.273    -0.040
   CO2                   1.543e-003  1.546e-003    -2.812    -2.811     0.001
   CaHCO3+               1.278e-004  1.161e-004    -3.893    -3.935    -0.042
   MnHCO3+               1.098e-005  9.978e-006    -4.959    -5.001    -0.042
   FeHCO3+               1.037e-005  9.421e-006    -4.984    -5.026    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.826e-006  3.476e-006    -5.417    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.813e-006  1.941e-006    -5.551    -5.712    -0.161
   FeCO3                 8.207e-007  8.223e-007    -6.086    -6.085     0.001
   BaHCO3+               7.737e-007  7.030e-007    -6.111    -6.153    -0.042
   NaHCO3                5.910e-007  5.921e-007    -6.228    -6.228     0.001
   MgCO3                 1.029e-007  1.032e-007    -6.987    -6.987     0.001
   BaCO3                 1.376e-008  1.379e-008    -7.861    -7.861     0.001
   NaCO3-                7.852e-009  7.135e-009    -8.105    -8.147    -0.042



Ca              2.609e-003
   Ca+2                  2.475e-003  1.707e-003    -2.606    -2.768    -0.161
   CaHCO3+               1.278e-004  1.161e-004    -3.893    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.457e-008  2.461e-008    -7.610    -7.609     0.001
   CaOH+                 2.418e-009  2.197e-009    -8.617    -8.658    -0.042
   CaHSO4+               2.045e-014  1.858e-014   -13.689   -13.731    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.428e-009  7.658e-009    -8.074    -8.116    -0.042
   FeCl+                 2.403e-009  2.183e-009    -8.619    -8.661    -0.042
   MnCl2                 2.988e-013  2.994e-013   -12.525   -12.524     0.001
   MnCl3-                8.129e-018  7.386e-018   -17.090   -17.132    -0.042
   FeCl+2                8.501e-025  5.794e-025   -24.071   -24.237    -0.167
   FeCl2+                2.551e-028  2.318e-028   -27.593   -27.635    -0.042
   FeCl3                 2.072e-033  2.076e-033   -32.684   -32.683     0.001
Fe(2)           8.128e-005
   Fe(HS)2               4.385e-005  4.394e-005    -4.358    -4.357     0.001
   Fe+2                  2.591e-005  1.766e-005    -4.586    -4.753    -0.167
   FeHCO3+               1.037e-005  9.421e-006    -4.984    -5.026    -0.042
   FeCO3                 8.207e-007  8.223e-007    -6.086    -6.085     0.001
   Fe(HS)3-              2.782e-007  2.528e-007    -6.556    -6.597    -0.042
   FeOH+                 4.768e-008  4.332e-008    -7.322    -7.363    -0.042
   FeCl+                 2.403e-009  2.183e-009    -8.619    -8.661    -0.042
   FeSO4                 2.266e-010  2.270e-010    -9.645    -9.644     0.001
   Fe(OH)2               2.854e-012  2.860e-012   -11.544   -11.544     0.001
   Fe(OH)3-              9.072e-016  8.242e-016   -15.042   -15.084    -0.042
   FeHSO4+               2.117e-016  1.923e-016   -15.674   -15.716    -0.042
Fe(3)           5.804e-014
   Fe(OH)2+              3.033e-014  2.755e-014   -13.518   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.144e-016  1.948e-016   -15.669   -15.710    -0.042
   FeOH+2                1.574e-017  1.073e-017   -16.803   -16.969    -0.167
   Fe+3                  5.076e-022  2.142e-022   -21.294   -21.669    -0.375
   FeCl+2                8.501e-025  5.794e-025   -24.071   -24.237    -0.167
   FeSO4+                1.869e-025  1.698e-025   -24.729   -24.770    -0.042
   FeCl2+                2.551e-028  2.318e-028   -27.593   -27.635    -0.042
   Fe(SO4)2-             2.955e-031  2.685e-031   -30.529   -30.571    -0.042
   FeHSO4+2              8.597e-032  5.859e-032   -31.066   -31.232    -0.167
   Fe2(OH)2+4            1.436e-032  3.098e-033   -31.843   -32.509    -0.666
   FeCl3                 2.072e-033  2.076e-033   -32.684   -32.683     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.708   -43.749    -1.041
H(0)            1.455e-009
   H2                    7.276e-010  7.290e-010    -9.138    -9.137     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 9.599e-012  8.722e-012   -11.018   -11.059    -0.042
Mg              8.426e-005
   Mg+2                  8.033e-005  5.569e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.826e-006  3.476e-006    -5.417    -5.459    -0.042
   MgCO3                 1.029e-007  1.032e-007    -6.987    -6.987     0.001
   MgOH+                 1.726e-009  1.568e-009    -8.763    -8.805    -0.042
   MgSO4                 9.418e-010  9.437e-010    -9.026    -9.025     0.001
Mn(2)           4.502e-005
   Mn+2                  3.080e-005  2.099e-005    -4.512    -4.678    -0.167
   MnHCO3+               1.098e-005  9.978e-006    -4.959    -5.001    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.428e-009  7.658e-009    -8.074    -8.116    -0.042
   MnOH+                 4.606e-009  4.185e-009    -8.337    -8.378    -0.042
   MnSO4                 2.693e-010  2.698e-010    -9.570    -9.569     0.001
   MnCl2                 2.988e-013  2.994e-013   -12.525   -12.524     0.001
   MnCl3-                8.129e-018  7.386e-018   -17.090   -17.132    -0.042
   Mn(OH)3-              1.709e-019  1.552e-019   -18.767   -18.809    -0.042
Mn(3)           1.952e-034
   Mn+3                  1.952e-034  8.237e-035   -33.710   -34.084    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.418   -83.585    -0.167



Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.823   -96.865    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.910e-007  5.921e-007    -6.228    -6.228     0.001
   NaCO3-                7.852e-009  7.135e-009    -8.105    -8.147    -0.042
   NaSO4-                7.871e-011  7.151e-011   -10.104   -10.146    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.107   -74.106     0.001
S(-2)           2.082e-004
   H2S                   5.942e-005  5.954e-005    -4.226    -4.225     0.001
   HS-                   5.815e-005  5.284e-005    -4.235    -4.277    -0.042
   Fe(HS)2               4.385e-005  4.394e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          3.196e-007  2.903e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.782e-007  2.528e-007    -6.556    -6.597    -0.042
   S5-2                  1.430e-007  1.042e-007    -6.845    -6.982    -0.138
   S4-2                  8.467e-008  6.078e-008    -7.072    -7.216    -0.144
   S6-2                  7.303e-008  5.392e-008    -7.137    -7.268    -0.132
   S-2                   7.265e-011  4.951e-011   -10.139   -10.305    -0.167
   S3-2                  3.032e-011  2.142e-011   -10.518   -10.669    -0.151
   S2-2                  1.744e-012  1.215e-012   -11.759   -11.915    -0.157
   As3S4(HS)2-           7.098e-016  6.449e-016   -15.149   -15.191    -0.042
S(6)            1.319e-007
   SO4-2                 1.053e-007  7.229e-008    -6.978    -7.141    -0.163
   CaSO4                 2.457e-008  2.461e-008    -7.610    -7.609     0.001
   MgSO4                 9.418e-010  9.437e-010    -9.026    -9.025     0.001
   BaSO4                 4.971e-010  4.981e-010    -9.304    -9.303     0.001
   MnSO4                 2.693e-010  2.698e-010    -9.570    -9.569     0.001
   FeSO4                 2.266e-010  2.270e-010    -9.645    -9.644     0.001
   NaSO4-                7.871e-011  7.151e-011   -10.104   -10.146    -0.042
   KSO4-                 9.599e-012  8.722e-012   -11.018   -11.059    -0.042
   HSO4-                 9.969e-013  9.058e-013   -12.001   -12.043    -0.042
   CaHSO4+               2.045e-014  1.858e-014   -13.689   -13.731    -0.042
   FeHSO4+               2.117e-016  1.923e-016   -15.674   -15.716    -0.042
   FeSO4+                1.869e-025  1.698e-025   -24.729   -24.770    -0.042
   Fe(SO4)2-             2.955e-031  2.685e-031   -30.529   -30.571    -0.042
   FeHSO4+2              8.597e-032  5.859e-032   -31.066   -31.232    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.55   -9.91   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -44.99    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -10.34  -60.45  -50.11  Ba3(AsO4)2
Barite           -2.03  -12.00   -9.97  BaSO4
Birnessite      -28.51   15.09   43.60  MnO2
Bixbyite        -26.22  -26.83   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.27  -54.17  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.49   -2.37   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.26  -11.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH



Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.33   -9.91   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.28  -43.11   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.51  -42.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.38  -41.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.45  -44.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.25   12.09   25.34  MnOOH
Melanterite      -9.69  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.44  -14.55   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.88  -89.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.20  -59.90  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.49  -11.82    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.48   15.09   42.56  MnO2
O2(g)           -71.21  -74.11   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.29   15.09   41.38  MnO2
Realgar          -3.35  -23.29  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.43  -10.46  -10.89  FeCO3
Siderite(d)(3)   -0.01  -10.46  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.37  -14.55   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 47.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000



H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.495e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.051e-002 -9.179e-005
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.183e-004  4.183e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.578e-007  5.578e-007
Witherite           -2.02  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.626e-004  Surface charge, eq

Hfo_s         
 5.254e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.408e-006       0.649  3.408e-006      -5.468
Hfo_sOMn+        1.355e-006       0.258  1.355e-006      -5.868
Hfo_sOFe+        3.325e-007       0.063  3.325e-007      -6.478
Hfo_sOHBa+2      8.367e-008       0.016  8.367e-008      -7.077
Hfo_sOH2+        5.444e-008       0.010  5.444e-008      -7.264
Hfo_sOH          2.115e-008       0.004  2.116e-008      -7.675
Hfo_sO-          1.883e-010       0.000  1.883e-010      -9.725

Hfo           
 1.626e-004  Surface charge, eq

Hfo_w         
 2.102e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.419e-004       0.675  1.419e-004      -3.848
Hfo_wOH          5.513e-005       0.262  5.513e-005      -4.259
Hfo_wOFe+        8.087e-006       0.038  8.087e-006      -5.092
Hfo_wOMn+        2.804e-006       0.013  2.804e-006      -5.552
Hfo_wOCa+        1.018e-006       0.005  1.019e-006      -5.992
Hfo_wOMg+        5.831e-007       0.003  5.831e-007      -6.234
Hfo_wO-          4.908e-007       0.002  4.908e-007      -6.309
Hfo_wOFeOH       1.649e-007       0.001  1.649e-007      -6.783
Hfo_wH2AsO3      1.061e-008       0.000  1.061e-008      -7.974
Hfo_wOBa+        3.615e-010       0.000  3.615e-010      -9.442
Hfo_wSO4-        3.079e-011       0.000  3.079e-011     -10.512
Hfo_wOHSO4-2     2.387e-011       0.000  2.387e-011     -10.622
Hfo_wOHAsO4-3    2.305e-017       0.000  2.305e-017     -16.637
Hfo_wHAsO4-      3.418e-018       0.000  3.418e-018     -17.466
Hfo_wH2AsO4      2.846e-019       0.000  2.846e-019     -18.546

Mno           
-1.082e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.294e-028       0.000  1.294e-028     -27.888
Mno_O3Ca         8.031e-030       0.000  8.031e-030     -29.095
Mno_O3-2         6.450e-030       0.000  6.450e-030     -29.190
Mno_O3HMn+       2.346e-030       0.000  2.346e-030     -29.630



Mno_O3Ba         1.341e-030       0.000  1.341e-030     -29.872
Mno_O3H-         2.931e-031       0.000  2.931e-031     -30.533
Mno_O3Na-        1.349e-031       0.000  1.349e-031     -30.870
Mno_O3HCa+       1.270e-031       0.000  1.270e-031     -30.896
Mno_O3Mg         9.831e-032       0.000  9.832e-032     -31.007
Mno_O3HBa+       3.794e-032       0.000  3.794e-032     -31.421
Mno_O3HMg+       1.053e-033       0.000  1.053e-033     -32.978
Mno_O3HNa        5.718e-034       0.000  5.719e-034     -33.243
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.130e-041       0.000  9.131e-041     -40.039
Mno_O3H3Cl       2.251e-043       0.000  2.251e-043     -42.648

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.203e-007
Ba               2.096e-005  2.096e-005
C                1.206e-002  1.206e-002
Ca               2.645e-003  2.645e-003
Cl               9.873e-005  9.873e-005
Fe               8.360e-005  8.360e-005
K                1.893e-005  1.893e-005
Mg               8.428e-005  8.428e-005
Mn               4.571e-005  4.571e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.880      Charge balance
                                       pe  =  -3.885      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.581e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.260e-003
                       Total CO2 (mol/kg)  =  7.700e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.632e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.07
                               Iterations  =  32
                                  Total H  = 1.110318e+002
                                  Total O  = 5.552549e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.437e-007  1.320e-007    -6.842    -6.880    -0.037
   OH-                   8.351e-008  7.583e-008    -7.078    -7.120    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.196e-007  2.902e-007    -6.495    -6.537    -0.042
   H3AsO3                7.469e-010  7.484e-010    -9.127    -9.126     0.001
   H2AsO3-               4.421e-012  4.015e-012   -11.354   -11.396    -0.042
   As3S4(HS)2-           7.437e-016  6.753e-016   -15.129   -15.170    -0.042
   H4AsO3+               5.389e-017  4.894e-017   -16.268   -16.310    -0.042
   HAsO3-2               8.926e-020  6.070e-020   -19.049   -19.217    -0.167
   AsO3-3                2.185e-028  9.176e-029   -27.661   -28.037    -0.377
As(5)           2.315e-018
   H2AsO4-               1.362e-018  1.237e-018   -17.866   -17.908    -0.042
   HAsO4-2               9.532e-019  6.482e-019   -18.021   -18.188    -0.167
   H3AsO4                3.250e-023  3.256e-023   -22.488   -22.487     0.001
   AsO4-3                2.618e-023  1.100e-023   -22.582   -22.959    -0.377
Ba              2.096e-005
   Ba+2                  2.017e-005  1.371e-005    -4.695    -4.863    -0.167



   BaHCO3+               7.818e-007  7.100e-007    -6.107    -6.149    -0.042
   BaCO3                 1.357e-008  1.360e-008    -7.867    -7.867     0.001
   BaSO4                 4.816e-010  4.826e-010    -9.317    -9.316     0.001
   BaOH+                 3.876e-012  3.520e-012   -11.412   -11.453    -0.042
C(-4)           4.364e-003
   CH4                   4.364e-003  4.373e-003    -2.360    -2.359     0.001
C(4)            7.700e-003
   HCO3-                 5.929e-003  5.401e-003    -2.227    -2.268    -0.041
   CO2                   1.600e-003  1.603e-003    -2.796    -2.795     0.001
   CaHCO3+               1.309e-004  1.189e-004    -3.883    -3.925    -0.042
   MnHCO3+               1.125e-005  1.022e-005    -4.949    -4.991    -0.042
   FeHCO3+               1.100e-005  9.985e-006    -4.959    -5.001    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.867e-006  3.512e-006    -5.413    -5.454    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.788e-006  1.919e-006    -5.555    -5.717    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.818e-007  7.100e-007    -6.107    -6.149    -0.042
   NaHCO3                5.980e-007  5.992e-007    -6.223    -6.222     0.001
   MgCO3                 1.016e-007  1.018e-007    -6.993    -6.992     0.001
   BaCO3                 1.357e-008  1.360e-008    -7.867    -7.867     0.001
   NaCO3-                7.764e-009  7.050e-009    -8.110    -8.152    -0.042
Ca              2.645e-003
   Ca+2                  2.509e-003  1.726e-003    -2.601    -2.763    -0.162
   CaHCO3+               1.309e-004  1.189e-004    -3.883    -3.925    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.413e-008  2.418e-008    -7.617    -7.617     0.001
   CaOH+                 2.389e-009  2.170e-009    -8.622    -8.664    -0.042
   CaHSO4+               2.059e-014  1.869e-014   -13.686   -13.728    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.952e-005    -4.006    -4.048    -0.043
   MnCl+                 8.524e-009  7.740e-009    -8.069    -8.111    -0.042
   FeCl+                 2.516e-009  2.284e-009    -8.599    -8.641    -0.042
   MnCl2                 3.019e-013  3.025e-013   -12.520   -12.519     0.001
   MnCl3-                8.212e-018  7.457e-018   -17.086   -17.127    -0.042
   FeCl+2                9.143e-025  6.217e-025   -24.039   -24.206    -0.167
   FeCl2+                2.738e-028  2.486e-028   -27.563   -27.605    -0.042
   FeCl3                 2.221e-033  2.225e-033   -32.653   -32.653     0.001
Fe(2)           8.360e-005
   Fe(HS)2               4.425e-005  4.433e-005    -4.354    -4.353     0.001
   Fe+2                  2.719e-005  1.849e-005    -4.566    -4.733    -0.167
   FeHCO3+               1.100e-005  9.985e-006    -4.959    -5.001    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.758e-007  2.504e-007    -6.559    -6.601    -0.042
   FeOH+                 4.877e-008  4.429e-008    -7.312    -7.354    -0.042
   FeCl+                 2.516e-009  2.284e-009    -8.599    -8.641    -0.042
   FeSO4                 2.304e-010  2.308e-010    -9.638    -9.637     0.001
   Fe(OH)2               2.850e-012  2.855e-012   -11.545   -11.544     0.001
   Fe(OH)3-              8.850e-016  8.036e-016   -15.053   -15.095    -0.042
   FeHSO4+               2.205e-016  2.002e-016   -15.657   -15.698    -0.042
Fe(3)           5.878e-014
   Fe(OH)2+              3.107e-014  2.822e-014   -13.508   -13.550    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.095e-016  1.902e-016   -15.679   -15.721    -0.042
   FeOH+2                1.654e-017  1.125e-017   -16.781   -16.949    -0.167
   Fe+3                  5.477e-022  2.300e-022   -21.261   -21.638    -0.377
   FeCl+2                9.143e-025  6.217e-025   -24.039   -24.206    -0.167
   FeSO4+                1.950e-025  1.770e-025   -24.710   -24.752    -0.042
   FeCl2+                2.738e-028  2.486e-028   -27.563   -27.605    -0.042
   Fe(SO4)2-             2.995e-031  2.719e-031   -30.524   -30.566    -0.042
   FeHSO4+2              9.201e-032  6.257e-032   -31.036   -31.204    -0.167
   Fe2(OH)2+4            1.593e-032  3.406e-033   -31.798   -32.468    -0.670
   FeCl3                 2.221e-033  2.225e-033   -32.653   -32.653     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.651   -43.697    -1.047
H(0)            1.450e-009
   H2                    7.252e-010  7.266e-010    -9.140    -9.139     0.001
K               1.893e-005



   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.043
   KSO4-                 9.323e-012  8.466e-012   -11.030   -11.072    -0.042
Mg              8.428e-005
   Mg+2                  8.031e-005  5.557e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.867e-006  3.512e-006    -5.413    -5.454    -0.042
   MgCO3                 1.016e-007  1.018e-007    -6.993    -6.992     0.001
   MgOH+                 1.683e-009  1.528e-009    -8.774    -8.816    -0.042
   MgSO4                 9.128e-010  9.146e-010    -9.040    -9.039     0.001
Mn(2)           4.571e-005
   Mn+2                  3.121e-005  2.123e-005    -4.506    -4.673    -0.167
   MnHCO3+               1.125e-005  1.022e-005    -4.949    -4.991    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.524e-009  7.740e-009    -8.069    -8.111    -0.042
   MnOH+                 4.551e-009  4.133e-009    -8.342    -8.384    -0.042
   MnSO4                 2.645e-010  2.650e-010    -9.578    -9.577     0.001
   MnCl2                 3.019e-013  3.025e-013   -12.520   -12.519     0.001
   MnCl3-                8.212e-018  7.457e-018   -17.086   -17.127    -0.042
   Mn(OH)3-              1.610e-019  1.462e-019   -18.793   -18.835    -0.042
Mn(3)           2.035e-034
   Mn+3                  2.035e-034  8.545e-035   -33.691   -34.068    -0.377
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.451   -83.618    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.845   -96.887    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.980e-007  5.992e-007    -6.223    -6.222     0.001
   NaCO3-                7.764e-009  7.050e-009    -8.110    -8.152    -0.042
   NaSO4-                7.644e-011  6.942e-011   -10.117   -10.159    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.104   -74.103     0.001
S(-2)           2.083e-004
   H2S                   5.974e-005  5.986e-005    -4.224    -4.223     0.001
   HS-                   5.712e-005  5.187e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.425e-005  4.433e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          3.196e-007  2.902e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.758e-007  2.504e-007    -6.559    -6.601    -0.042
   S5-2                  1.373e-007  9.987e-008    -6.862    -7.001    -0.138
   S4-2                  8.131e-008  5.827e-008    -7.090    -7.235    -0.145
   S6-2                  7.011e-008  5.169e-008    -7.154    -7.287    -0.132
   S-2                   6.981e-011  4.747e-011   -10.156   -10.324    -0.167
   S3-2                  2.912e-011  2.053e-011   -10.536   -10.688    -0.152
   S2-2                  1.675e-012  1.165e-012   -11.776   -11.934    -0.158
   As3S4(HS)2-           7.437e-016  6.753e-016   -15.129   -15.170    -0.042
S(6)            1.286e-007
   SO4-2                 1.025e-007  7.021e-008    -6.989    -7.154    -0.164
   CaSO4                 2.413e-008  2.418e-008    -7.617    -7.617     0.001
   MgSO4                 9.128e-010  9.146e-010    -9.040    -9.039     0.001
   BaSO4                 4.816e-010  4.826e-010    -9.317    -9.316     0.001
   MnSO4                 2.645e-010  2.650e-010    -9.578    -9.577     0.001
   FeSO4                 2.304e-010  2.308e-010    -9.638    -9.637     0.001
   NaSO4-                7.644e-011  6.942e-011   -10.117   -10.159    -0.042
   KSO4-                 9.323e-012  8.466e-012   -11.030   -11.072    -0.042
   HSO4-                 9.920e-013  9.009e-013   -12.003   -12.045    -0.042
   CaHSO4+               2.059e-014  1.869e-014   -13.686   -13.728    -0.042
   FeHSO4+               2.205e-016  2.002e-016   -15.657   -15.698    -0.042
   FeSO4+                1.950e-025  1.770e-025   -24.710   -24.752    -0.042
   Fe(SO4)2-             2.995e-031  2.719e-031   -30.524   -30.566    -0.042
   FeHSO4+2              9.201e-032  6.257e-032   -31.036   -31.204    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3



Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.20  -44.97    8.23  As2O5
As2S3(am)        -6.84  -51.74  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -10.40  -60.51  -50.11  Ba3(AsO4)2
Barite           -2.05  -12.02   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.34    9.50   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.50   -2.36   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.27  -11.41   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.34   -9.92   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.27  -43.10   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.50  -42.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.37  -41.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.44  -44.83   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.68  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.45  -14.56   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.89  -89.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.50  -11.83    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.21  -74.10   -2.89  O2
Orpiment         -5.44  -51.74  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.31  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.09  -15.03  S
Thenardite      -14.38  -14.56   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O



Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.02  -10.58   -8.56  BaCO3

Reaction step 48.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.493e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.038e-002 -2.158e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.184e-004  4.184e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.247e-004  1.247e-004
Witherite           -2.02  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.606e-004  Surface charge, eq

Hfo_s         
 5.192e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.366e-006       0.648  3.366e-006      -5.473
Hfo_sOMn+        1.340e-006       0.258  1.340e-006      -5.873
Hfo_sOFe+        3.290e-007       0.063  3.290e-007      -6.483
Hfo_sOHBa+2      8.271e-008       0.016  8.271e-008      -7.082
Hfo_sOH2+        5.371e-008       0.010  5.371e-008      -7.270
Hfo_sOH          2.091e-008       0.004  2.091e-008      -7.680
Hfo_sO-          1.864e-010       0.000  1.865e-010      -9.729

Hfo           
 1.606e-004  Surface charge, eq

Hfo_w         
 2.077e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.401e-004       0.675  1.401e-004      -3.854
Hfo_wOH          5.454e-005       0.263  5.454e-005      -4.263
Hfo_wOFe+        8.008e-006       0.039  8.009e-006      -5.096
Hfo_wOMn+        2.777e-006       0.013  2.777e-006      -5.556
Hfo_wOCa+        1.009e-006       0.005  1.009e-006      -5.996



Hfo_wOMg+        5.780e-007       0.003  5.780e-007      -6.238
Hfo_wO-          4.864e-007       0.002  4.864e-007      -6.313
Hfo_wOFeOH       1.636e-007       0.001  1.636e-007      -6.786
Hfo_wH2AsO3      1.050e-008       0.000  1.051e-008      -7.979
Hfo_wOBa+        3.583e-010       0.000  3.583e-010      -9.446
Hfo_wSO4-        2.981e-011       0.000  2.982e-011     -10.526
Hfo_wOHSO4-2     2.315e-011       0.000  2.315e-011     -10.635
Hfo_wOHAsO4-3    2.281e-017       0.000  2.282e-017     -16.642
Hfo_wHAsO4-      3.372e-018       0.000  3.372e-018     -17.472
Hfo_wH2AsO4      2.803e-019       0.000  2.803e-019     -18.552

Mno           
-1.086e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.298e-028       0.000  1.298e-028     -27.887
Mno_O3Ca         8.053e-030       0.000  8.053e-030     -29.094
Mno_O3-2         6.472e-030       0.000  6.472e-030     -29.189
Mno_O3HMn+       2.348e-030       0.000  2.349e-030     -29.629
Mno_O3Ba         1.346e-030       0.000  1.346e-030     -29.871
Mno_O3H-         2.936e-031       0.000  2.936e-031     -30.532
Mno_O3Na-        1.353e-031       0.000  1.354e-031     -30.869
Mno_O3HCa+       1.271e-031       0.000  1.271e-031     -30.896
Mno_O3Mg         9.867e-032       0.000  9.868e-032     -31.006
Mno_O3HBa+       3.802e-032       0.000  3.802e-032     -31.420
Mno_O3HMg+       1.055e-033       0.000  1.055e-033     -32.977
Mno_O3HNa        5.728e-034       0.000  5.729e-034     -33.242
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.115e-041       0.000  9.115e-041     -40.040
Mno_O3H3Cl       2.247e-043       0.000  2.247e-043     -42.648

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.204e-007  3.204e-007
Ba               2.096e-005  2.096e-005
C                1.214e-002  1.214e-002
Ca               2.643e-003  2.643e-003
Cl               9.873e-005  9.873e-005
Fe               8.358e-005  8.358e-005
K                1.893e-005  1.893e-005
Mg               8.429e-005  8.429e-005
Mn               4.566e-005  4.566e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.880      Charge balance
                                       pe  =  -3.887      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.574e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.254e-003
                       Total CO2 (mol/kg)  =  7.689e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.612e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.06
                               Iterations  =  30
                                  Total H  = 1.110323e+002
                                  Total O  = 5.552556e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.435e-007  1.318e-007    -6.843    -6.880    -0.037
   OH-                   8.365e-008  7.596e-008    -7.078    -7.119    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.204e-007
   AsS(OH)(HS)-          3.197e-007  2.903e-007    -6.495    -6.537    -0.042
   H3AsO3                7.477e-010  7.491e-010    -9.126    -9.125     0.001
   H2AsO3-               4.433e-012  4.025e-012   -11.353   -11.395    -0.042
   As3S4(HS)2-           7.419e-016  6.737e-016   -15.130   -15.172    -0.042
   H4AsO3+               5.385e-017  4.890e-017   -16.269   -16.311    -0.042
   HAsO3-2               8.963e-020  6.096e-020   -19.048   -19.215    -0.167
   AsO3-3                2.198e-028  9.232e-029   -27.658   -28.035    -0.377
As(5)           2.310e-018
   H2AsO4-               1.358e-018  1.233e-018   -17.867   -17.909    -0.042
   HAsO4-2               9.520e-019  6.475e-019   -18.021   -18.189    -0.167
   H3AsO4                3.235e-023  3.242e-023   -22.490   -22.489     0.001
   AsO4-3                2.619e-023  1.100e-023   -22.582   -22.959    -0.377
Ba              2.096e-005
   Ba+2                  2.017e-005  1.372e-005    -4.695    -4.863    -0.167
   BaHCO3+               7.812e-007  7.094e-007    -6.107    -6.149    -0.042
   BaCO3                 1.358e-008  1.361e-008    -7.867    -7.866     0.001
   BaSO4                 4.723e-010  4.733e-010    -9.326    -9.325     0.001
   BaOH+                 3.884e-012  3.527e-012   -11.411   -11.453    -0.042
C(-4)           4.448e-003
   CH4                   4.448e-003  4.457e-003    -2.352    -2.351     0.001
C(4)            7.689e-003
   HCO3-                 5.923e-003  5.395e-003    -2.227    -2.268    -0.041
   CO2                   1.596e-003  1.599e-003    -2.797    -2.796     0.001
   CaHCO3+               1.307e-004  1.187e-004    -3.884    -3.926    -0.042
   MnHCO3+               1.123e-005  1.020e-005    -4.950    -4.991    -0.042
   FeHCO3+               1.098e-005  9.968e-006    -4.960    -5.001    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.864e-006  3.509e-006    -5.413    -5.455    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.789e-006  1.921e-006    -5.555    -5.717    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.812e-007  7.094e-007    -6.107    -6.149    -0.042
   NaHCO3                5.974e-007  5.986e-007    -6.224    -6.223     0.001
   MgCO3                 1.017e-007  1.019e-007    -6.993    -6.992     0.001
   BaCO3                 1.358e-008  1.361e-008    -7.867    -7.866     0.001
   NaCO3-                7.769e-009  7.055e-009    -8.110    -8.151    -0.042
Ca              2.643e-003
   Ca+2                  2.507e-003  1.725e-003    -2.601    -2.763    -0.162
   CaHCO3+               1.307e-004  1.187e-004    -3.884    -3.926    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.365e-008  2.369e-008    -7.626    -7.625     0.001
   CaOH+                 2.392e-009  2.172e-009    -8.621    -8.663    -0.042
   CaHSO4+               2.014e-014  1.829e-014   -13.696   -13.738    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.952e-005    -4.006    -4.048    -0.042
   MnCl+                 8.518e-009  7.736e-009    -8.070    -8.112    -0.042
   FeCl+                 2.514e-009  2.283e-009    -8.600    -8.642    -0.042
   MnCl2                 3.017e-013  3.023e-013   -12.520   -12.520     0.001
   MnCl3-                8.207e-018  7.453e-018   -17.086   -17.128    -0.042
   FeCl+2                9.095e-025  6.186e-025   -24.041   -24.209    -0.167
   FeCl2+                2.724e-028  2.474e-028   -27.565   -27.607    -0.042
   FeCl3                 2.210e-033  2.214e-033   -32.656   -32.655     0.001
Fe(2)           8.358e-005
   Fe(HS)2               4.427e-005  4.435e-005    -4.354    -4.353     0.001
   Fe+2                  2.716e-005  1.847e-005    -4.566    -4.733    -0.167
   FeHCO3+               1.098e-005  9.968e-006    -4.960    -5.001    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.760e-007  2.507e-007    -6.559    -6.601    -0.042
   FeOH+                 4.882e-008  4.433e-008    -7.311    -7.353    -0.042



   FeCl+                 2.514e-009  2.283e-009    -8.600    -8.642    -0.042
   FeSO4                 2.257e-010  2.262e-010    -9.646    -9.646     0.001
   Fe(OH)2               2.858e-012  2.863e-012   -11.544   -11.543     0.001
   Fe(OH)3-              8.889e-016  8.072e-016   -15.051   -15.093    -0.042
   FeHSO4+               2.157e-016  1.959e-016   -15.666   -15.708    -0.042
Fe(3)           5.872e-014
   Fe(OH)2+              3.102e-014  2.817e-014   -13.508   -13.550    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.098e-016  1.906e-016   -15.678   -15.720    -0.042
   FeOH+2                1.648e-017  1.121e-017   -16.783   -16.950    -0.167
   Fe+3                  5.447e-022  2.288e-022   -21.264   -21.641    -0.377
   FeCl+2                9.095e-025  6.186e-025   -24.041   -24.209    -0.167
   FeSO4+                1.902e-025  1.727e-025   -24.721   -24.763    -0.042
   FeCl2+                2.724e-028  2.474e-028   -27.565   -27.607    -0.042
   Fe(SO4)2-             2.864e-031  2.601e-031   -30.543   -30.585    -0.042
   FeHSO4+2              8.959e-032  6.093e-032   -31.048   -31.215    -0.167
   Fe2(OH)2+4            1.581e-032  3.383e-033   -31.801   -32.471    -0.670
   FeCl3                 2.210e-033  2.214e-033   -32.656   -32.655     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.655   -43.701    -1.046
H(0)            1.458e-009
   H2                    7.292e-010  7.306e-010    -9.137    -9.136     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.042
   KSO4-                 9.142e-012  8.302e-012   -11.039   -11.081    -0.042
Mg              8.429e-005
   Mg+2                  8.032e-005  5.558e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.864e-006  3.509e-006    -5.413    -5.455    -0.042
   MgCO3                 1.017e-007  1.019e-007    -6.993    -6.992     0.001
   MgOH+                 1.686e-009  1.531e-009    -8.773    -8.815    -0.042
   MgSO4                 8.952e-010  8.970e-010    -9.048    -9.047     0.001
Mn(2)           4.566e-005
   Mn+2                  3.119e-005  2.121e-005    -4.506    -4.673    -0.167
   MnHCO3+               1.123e-005  1.020e-005    -4.950    -4.991    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.518e-009  7.736e-009    -8.070    -8.112    -0.042
   MnOH+                 4.556e-009  4.137e-009    -8.341    -8.383    -0.042
   MnSO4                 2.592e-010  2.597e-010    -9.586    -9.586     0.001
   MnCl2                 3.017e-013  3.023e-013   -12.520   -12.520     0.001
   MnCl3-                8.207e-018  7.453e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.617e-019  1.469e-019   -18.791   -18.833    -0.042
Mn(3)           2.024e-034
   Mn+3                  2.024e-034  8.501e-035   -33.694   -34.071    -0.377
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.453   -83.620    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.850   -96.891    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.974e-007  5.986e-007    -6.224    -6.223     0.001
   NaCO3-                7.769e-009  7.055e-009    -8.110    -8.151    -0.042
   NaSO4-                7.495e-011  6.807e-011   -10.125   -10.167    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.108   -74.108     0.001
S(-2)           2.083e-004
   H2S                   5.967e-005  5.979e-005    -4.224    -4.223     0.001
   HS-                   5.715e-005  5.190e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.427e-005  4.435e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          3.197e-007  2.903e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.760e-007  2.507e-007    -6.559    -6.601    -0.042
   S5-2                  1.376e-007  1.001e-007    -6.861    -7.000    -0.138
   S4-2                  8.148e-008  5.840e-008    -7.089    -7.234    -0.145
   S6-2                  7.026e-008  5.181e-008    -7.153    -7.286    -0.132
   S-2                   6.996e-011  4.758e-011   -10.155   -10.323    -0.167
   S3-2                  2.918e-011  2.058e-011   -10.535   -10.687    -0.152
   S2-2                  1.679e-012  1.168e-012   -11.775   -11.933    -0.158
   As3S4(HS)2-           7.419e-016  6.737e-016   -15.130   -15.172    -0.042
S(6)            1.260e-007



   SO4-2                 1.004e-007  6.884e-008    -6.998    -7.162    -0.164
   CaSO4                 2.365e-008  2.369e-008    -7.626    -7.625     0.001
   MgSO4                 8.952e-010  8.970e-010    -9.048    -9.047     0.001
   BaSO4                 4.723e-010  4.733e-010    -9.326    -9.325     0.001
   MnSO4                 2.592e-010  2.597e-010    -9.586    -9.586     0.001
   FeSO4                 2.257e-010  2.262e-010    -9.646    -9.646     0.001
   NaSO4-                7.495e-011  6.807e-011   -10.125   -10.167    -0.042
   KSO4-                 9.142e-012  8.302e-012   -11.039   -11.081    -0.042
   HSO4-                 9.710e-013  8.818e-013   -12.013   -12.055    -0.042
   CaHSO4+               2.014e-014  1.829e-014   -13.696   -13.738    -0.042
   FeHSO4+               2.157e-016  1.959e-016   -15.666   -15.708    -0.042
   FeSO4+                1.902e-025  1.727e-025   -24.721   -24.763    -0.042
   Fe(SO4)2-             2.864e-031  2.601e-031   -30.543   -30.585    -0.042
   FeHSO4+2              8.959e-032  6.093e-032   -31.048   -31.215    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.93   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.21  -44.98    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -10.40  -60.51  -50.11  Ba3(AsO4)2
Barite           -2.05  -12.02   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.51   -2.35   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.28  -11.42   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.34   -9.93   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.46  -44.85   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.69  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.46  -14.57   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.92  -89.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O



MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.50  -11.84    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.39  -14.57   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.02  -10.58   -8.56  BaCO3

Reaction step 49.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.490e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.026e-002 -3.397e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.185e-004  4.185e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.487e-004  2.487e-004
Witherite           -2.02  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.586e-004  Surface charge, eq

Hfo_s         
 5.130e-006  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.324e-006       0.648  3.324e-006      -5.478
Hfo_sOMn+        1.326e-006       0.258  1.326e-006      -5.878
Hfo_sOFe+        3.254e-007       0.063  3.254e-007      -6.488
Hfo_sOHBa+2      8.175e-008       0.016  8.175e-008      -7.087
Hfo_sOH2+        5.299e-008       0.010  5.299e-008      -7.276
Hfo_sOH          2.066e-008       0.004  2.066e-008      -7.685
Hfo_sO-          1.845e-010       0.000  1.846e-010      -9.734

Hfo           
 1.586e-004  Surface charge, eq

Hfo_w         
 2.052e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.384e-004       0.674  1.384e-004      -3.859
Hfo_wOH          5.395e-005       0.263  5.395e-005      -4.268
Hfo_wOFe+        7.929e-006       0.039  7.930e-006      -5.101
Hfo_wOMn+        2.749e-006       0.013  2.749e-006      -5.561
Hfo_wOCa+        9.986e-007       0.005  9.987e-007      -6.001
Hfo_wOMg+        5.727e-007       0.003  5.728e-007      -6.242
Hfo_wO-          4.819e-007       0.002  4.819e-007      -6.317
Hfo_wOFeOH       1.622e-007       0.001  1.622e-007      -6.790
Hfo_wH2AsO3      1.040e-008       0.000  1.040e-008      -7.983
Hfo_wOBa+        3.551e-010       0.000  3.551e-010      -9.450
Hfo_wSO4-        2.888e-011       0.000  2.888e-011     -10.539
Hfo_wOHSO4-2     2.246e-011       0.000  2.246e-011     -10.649
Hfo_wOHAsO4-3    2.258e-017       0.000  2.258e-017     -16.646
Hfo_wHAsO4-      3.326e-018       0.000  3.326e-018     -17.478
Hfo_wH2AsO4      2.760e-019       0.000  2.760e-019     -18.559

Mno           
-2.525e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.015e-025       0.000  3.015e-025     -24.521
Mno_O3Ca         1.871e-026       0.000  1.871e-026     -25.728
Mno_O3-2         1.504e-026       0.000  1.504e-026     -25.823
Mno_O3HMn+       5.446e-027       0.000  5.446e-027     -26.264
Mno_O3Ba         3.130e-027       0.000  3.130e-027     -26.504
Mno_O3H-         6.812e-028       0.000  6.812e-028     -27.167
Mno_O3Na-        3.146e-028       0.000  3.146e-028     -27.502
Mno_O3HCa+       2.948e-028       0.000  2.948e-028     -27.530
Mno_O3Mg         2.294e-028       0.000  2.294e-028     -27.639
Mno_O3HBa+       8.823e-029       0.000  8.824e-029     -28.054
Mno_O3HMg+       2.449e-030       0.000  2.449e-030     -29.611
Mno_O3HNa        1.329e-030       0.000  1.329e-030     -29.876
Mno_O3H2         2.317e-032       0.000  2.317e-032     -31.635
Mno_O3H3+        2.108e-037       0.000  2.108e-037     -36.676
Mno_O3H3Cl       5.198e-040       0.000  5.198e-040     -39.284

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.206e-007  3.205e-007
Ba               2.096e-005  2.096e-005
C                1.221e-002  1.221e-002
Ca               2.641e-003  2.641e-003
Cl               9.873e-005  9.873e-005
Fe               8.356e-005  8.356e-005
K                1.893e-005  1.893e-005



Mg               8.429e-005  8.429e-005
Mn               4.562e-005  4.562e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.881      Charge balance
                                       pe  =  -3.889      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.567e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.247e-003
                       Total CO2 (mol/kg)  =  7.678e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.593e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.04
                               Iterations  =  33
                                  Total H  = 1.110328e+002
                                  Total O  = 5.552563e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.432e-007  1.315e-007    -6.844    -6.881    -0.037
   OH-                   8.378e-008  7.609e-008    -7.077    -7.119    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.206e-007
   AsS(OH)(HS)-          3.198e-007  2.904e-007    -6.495    -6.537    -0.042
   H3AsO3                7.484e-010  7.499e-010    -9.126    -9.125     0.001
   H2AsO3-               4.444e-012  4.036e-012   -11.352   -11.394    -0.042
   As3S4(HS)2-           7.402e-016  6.722e-016   -15.131   -15.172    -0.042
   H4AsO3+               5.381e-017  4.887e-017   -16.269   -16.311    -0.042
   HAsO3-2               9.001e-020  6.122e-020   -19.046   -19.213    -0.167
   AsO3-3                2.210e-028  9.287e-029   -27.656   -28.032    -0.377
As(5)           2.305e-018
   H2AsO4-               1.354e-018  1.230e-018   -17.868   -17.910    -0.042
   HAsO4-2               9.509e-019  6.468e-019   -18.022   -18.189    -0.167
   H3AsO4                3.221e-023  3.227e-023   -22.492   -22.491     0.001
   AsO4-3                2.620e-023  1.101e-023   -22.582   -22.958    -0.377
Ba              2.096e-005
   Ba+2                  2.017e-005  1.372e-005    -4.695    -4.863    -0.167
   BaHCO3+               7.805e-007  7.088e-007    -6.108    -6.149    -0.042
   BaCO3                 1.359e-008  1.362e-008    -7.867    -7.866     0.001
   BaSO4                 4.634e-010  4.643e-010    -9.334    -9.333     0.001
   BaOH+                 3.891e-012  3.534e-012   -11.410   -11.452    -0.042
C(-4)           4.533e-003
   CH4                   4.533e-003  4.542e-003    -2.344    -2.343     0.001
C(4)            7.678e-003
   HCO3-                 5.917e-003  5.390e-003    -2.228    -2.268    -0.040
   CO2                   1.591e-003  1.594e-003    -2.798    -2.797     0.001
   CaHCO3+               1.305e-004  1.185e-004    -3.884    -3.926    -0.042
   MnHCO3+               1.121e-005  1.018e-005    -4.950    -4.992    -0.042
   FeHCO3+               1.096e-005  9.951e-006    -4.960    -5.002    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.861e-006  3.506e-006    -5.413    -5.455    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.790e-006  1.922e-006    -5.554    -5.716    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.805e-007  7.088e-007    -6.108    -6.149    -0.042
   NaHCO3                5.968e-007  5.980e-007    -6.224    -6.223     0.001
   MgCO3                 1.017e-007  1.020e-007    -6.992    -6.992     0.001
   BaCO3                 1.359e-008  1.362e-008    -7.867    -7.866     0.001
   NaCO3-                7.774e-009  7.060e-009    -8.109    -8.151    -0.042
Ca              2.641e-003



   Ca+2                  2.505e-003  1.724e-003    -2.601    -2.764    -0.162
   CaHCO3+               1.305e-004  1.185e-004    -3.884    -3.926    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.318e-008  2.322e-008    -7.635    -7.634     0.001
   CaOH+                 2.394e-009  2.174e-009    -8.621    -8.663    -0.042
   CaHSO4+               1.970e-014  1.790e-014   -13.705   -13.747    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.952e-005    -4.006    -4.048    -0.042
   MnCl+                 8.513e-009  7.731e-009    -8.070    -8.112    -0.042
   FeCl+                 2.512e-009  2.282e-009    -8.600    -8.642    -0.042
   MnCl2                 3.015e-013  3.021e-013   -12.521   -12.520     0.001
   MnCl3-                8.202e-018  7.449e-018   -17.086   -17.128    -0.042
   FeCl+2                9.049e-025  6.155e-025   -24.043   -24.211    -0.167
   FeCl2+                2.710e-028  2.461e-028   -27.567   -27.609    -0.042
   FeCl3                 2.199e-033  2.203e-033   -32.658   -32.657     0.001
Fe(2)           8.356e-005
   Fe(HS)2               4.428e-005  4.437e-005    -4.354    -4.353     0.001
   Fe+2                  2.714e-005  1.846e-005    -4.566    -4.734    -0.167
   FeHCO3+               1.096e-005  9.951e-006    -4.960    -5.002    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.763e-007  2.509e-007    -6.559    -6.600    -0.042
   FeOH+                 4.886e-008  4.438e-008    -7.311    -7.353    -0.042
   FeCl+                 2.512e-009  2.282e-009    -8.600    -8.642    -0.042
   FeSO4                 2.213e-010  2.217e-010    -9.655    -9.654     0.001
   Fe(OH)2               2.865e-012  2.871e-012   -11.543   -11.542     0.001
   Fe(OH)3-              8.927e-016  8.107e-016   -15.049   -15.091    -0.042
   FeHSO4+               2.111e-016  1.917e-016   -15.676   -15.717    -0.042
Fe(3)           5.867e-014
   Fe(OH)2+              3.096e-014  2.812e-014   -13.509   -13.551    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.102e-016  1.909e-016   -15.677   -15.719    -0.042
   FeOH+2                1.643e-017  1.117e-017   -16.784   -16.952    -0.167
   Fe+3                  5.418e-022  2.277e-022   -21.266   -21.643    -0.377
   FeCl+2                9.049e-025  6.155e-025   -24.043   -24.211    -0.167
   FeSO4+                1.856e-025  1.686e-025   -24.731   -24.773    -0.042
   FeCl2+                2.710e-028  2.461e-028   -27.567   -27.609    -0.042
   Fe(SO4)2-             2.742e-031  2.490e-031   -30.562   -30.604    -0.042
   FeHSO4+2              8.728e-032  5.937e-032   -31.059   -31.226    -0.167
   Fe2(OH)2+4            1.569e-032  3.360e-033   -31.804   -32.474    -0.669
   FeCl3                 2.199e-033  2.203e-033   -32.658   -32.657     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.659   -43.705    -1.046
H(0)            1.466e-009
   H2                    7.331e-010  7.346e-010    -9.135    -9.134     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.042
   KSO4-                 8.967e-012  8.143e-012   -11.047   -11.089    -0.042
Mg              8.429e-005
   Mg+2                  8.033e-005  5.559e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.861e-006  3.506e-006    -5.413    -5.455    -0.042
   MgCO3                 1.017e-007  1.020e-007    -6.992    -6.992     0.001
   MgOH+                 1.689e-009  1.534e-009    -8.772    -8.814    -0.042
   MgSO4                 8.783e-010  8.800e-010    -9.056    -9.056     0.001
Mn(2)           4.562e-005
   Mn+2                  3.116e-005  2.120e-005    -4.506    -4.674    -0.167
   MnHCO3+               1.121e-005  1.018e-005    -4.950    -4.992    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.513e-009  7.731e-009    -8.070    -8.112    -0.042
   MnOH+                 4.560e-009  4.142e-009    -8.341    -8.383    -0.042
   MnSO4                 2.540e-010  2.545e-010    -9.595    -9.594     0.001
   MnCl2                 3.015e-013  3.021e-013   -12.521   -12.520     0.001
   MnCl3-                8.202e-018  7.449e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.624e-019  1.475e-019   -18.789   -18.831    -0.042
Mn(3)           2.013e-034
   Mn+3                  2.013e-034  8.459e-035   -33.696   -34.073    -0.377
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.455   -83.622    -0.167
Mn(7)           0.000e+000



   MnO4-                 0.000e+000  0.000e+000   -96.853   -96.895    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.968e-007  5.980e-007    -6.224    -6.223     0.001
   NaCO3-                7.774e-009  7.060e-009    -8.109    -8.151    -0.042
   NaSO4-                7.352e-011  6.677e-011   -10.134   -10.175    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.113   -74.112     0.001
S(-2)           2.083e-004
   H2S                   5.960e-005  5.972e-005    -4.225    -4.224     0.001
   HS-                   5.718e-005  5.193e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.428e-005  4.437e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          3.198e-007  2.904e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.763e-007  2.509e-007    -6.559    -6.600    -0.042
   S5-2                  1.379e-007  1.003e-007    -6.860    -6.999    -0.138
   S4-2                  8.166e-008  5.853e-008    -7.088    -7.233    -0.145
   S6-2                  7.041e-008  5.192e-008    -7.152    -7.285    -0.132
   S-2                   7.010e-011  4.768e-011   -10.154   -10.322    -0.167
   S3-2                  2.925e-011  2.062e-011   -10.534   -10.686    -0.152
   S2-2                  1.682e-012  1.171e-012   -11.774   -11.932    -0.157
   As3S4(HS)2-           7.402e-016  6.722e-016   -15.131   -15.172    -0.042
S(6)            1.236e-007
   SO4-2                 9.851e-008  6.752e-008    -7.007    -7.171    -0.164
   CaSO4                 2.318e-008  2.322e-008    -7.635    -7.634     0.001
   MgSO4                 8.783e-010  8.800e-010    -9.056    -9.056     0.001
   BaSO4                 4.634e-010  4.643e-010    -9.334    -9.333     0.001
   MnSO4                 2.540e-010  2.545e-010    -9.595    -9.594     0.001
   FeSO4                 2.213e-010  2.217e-010    -9.655    -9.654     0.001
   NaSO4-                7.352e-011  6.677e-011   -10.134   -10.175    -0.042
   KSO4-                 8.967e-012  8.143e-012   -11.047   -11.089    -0.042
   HSO4-                 9.508e-013  8.635e-013   -12.022   -12.064    -0.042
   CaHSO4+               1.970e-014  1.790e-014   -13.705   -13.747    -0.042
   FeHSO4+               2.111e-016  1.917e-016   -15.676   -15.717    -0.042
   FeSO4+                1.856e-025  1.686e-025   -24.731   -24.773    -0.042
   Fe(SO4)2-             2.742e-031  2.490e-031   -30.562   -30.604    -0.042
   FeHSO4+2              8.728e-032  5.937e-032   -31.059   -31.226    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.57   -9.93   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.21  -44.98    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.06  -12.03   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.52   -2.34   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.29  -11.43   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4



Gypsum           -5.35   -9.93   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.48  -44.87   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.47  -14.58   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.95  -89.66   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.51  -11.84    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.40  -14.58   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.02  -10.58   -8.56  BaCO3

Reaction step 50.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000



O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.488e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.014e-002 -4.634e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.185e-004  4.185e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.724e-004  3.724e-004
Witherite           -2.02  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.567e-004  Surface charge, eq

Hfo_s         
 5.068e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.282e-006       0.648  3.282e-006      -5.484
Hfo_sOMn+        1.311e-006       0.259  1.311e-006      -5.882
Hfo_sOFe+        3.218e-007       0.063  3.218e-007      -6.492
Hfo_sOHBa+2      8.079e-008       0.016  8.079e-008      -7.093
Hfo_sOH2+        5.227e-008       0.010  5.227e-008      -7.282
Hfo_sOH          2.041e-008       0.004  2.041e-008      -7.690
Hfo_sO-          1.826e-010       0.000  1.826e-010      -9.738

Hfo           
 1.567e-004  Surface charge, eq

Hfo_w         
 2.027e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.366e-004       0.674  1.366e-004      -3.865
Hfo_wOH          5.335e-005       0.263  5.335e-005      -4.273
Hfo_wOFe+        7.850e-006       0.039  7.850e-006      -5.105
Hfo_wOMn+        2.722e-006       0.013  2.722e-006      -5.565
Hfo_wOCa+        9.886e-007       0.005  9.886e-007      -6.005
Hfo_wOMg+        5.675e-007       0.003  5.675e-007      -6.246
Hfo_wO-          4.773e-007       0.002  4.774e-007      -6.321
Hfo_wOFeOH       1.609e-007       0.001  1.609e-007      -6.794
Hfo_wH2AsO3      1.030e-008       0.000  1.030e-008      -7.987
Hfo_wOBa+        3.518e-010       0.000  3.518e-010      -9.454
Hfo_wSO4-        2.798e-011       0.000  2.798e-011     -10.553
Hfo_wOHSO4-2     2.180e-011       0.000  2.180e-011     -10.662
Hfo_wOHAsO4-3    2.234e-017       0.000  2.234e-017     -16.651
Hfo_wHAsO4-      3.280e-018       0.000  3.280e-018     -17.484
Hfo_wH2AsO4      2.718e-019       0.000  2.718e-019     -18.566

Mno           
-3.019e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.601e-030       0.000  3.601e-030     -29.444
Mno_O3Ca         2.234e-031       0.000  2.234e-031     -30.651
Mno_O3-2         1.798e-031       0.000  1.798e-031     -30.745
Mno_O3HMn+       6.495e-032       0.000  6.495e-032     -31.187
Mno_O3Ba         3.742e-032       0.000  3.742e-032     -31.427



Mno_O3H-         8.129e-033       0.000  8.130e-033     -32.090
Mno_O3Na-        3.761e-033       0.000  3.761e-033     -32.425
Mno_O3HCa+       3.516e-033       0.000  3.516e-033     -32.454
Mno_O3Mg         2.743e-033       0.000  2.743e-033     -32.562
Mno_O3HBa+       1.053e-033       0.000  1.053e-033     -32.978
Mno_O3HMg+       2.923e-035       0.000  2.923e-035     -34.534
Mno_O3HNa        1.586e-035       0.000  1.586e-035     -34.800
Mno_O3H2         2.760e-037       0.000  2.760e-037     -36.559
Mno_O3H3+        2.507e-042       0.000  2.507e-042     -41.601
Mno_O3H3Cl       6.183e-045       0.000  6.183e-045     -44.209

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.207e-007  3.206e-007
Ba               2.097e-005  2.096e-005
C                1.229e-002  1.228e-002
Ca               2.639e-003  2.638e-003
Cl               9.873e-005  9.873e-005
Fe               8.354e-005  8.354e-005
K                1.893e-005  1.893e-005
Mg               8.430e-005  8.430e-005
Mn               4.558e-005  4.558e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.882      Charge balance
                                       pe  =  -3.891      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.560e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.241e-003
                       Total CO2 (mol/kg)  =  7.668e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.573e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.03
                               Iterations  =  27
                                  Total H  = 1.110334e+002
                                  Total O  = 5.552570e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.430e-007  1.313e-007    -6.845    -6.882    -0.037
   OH-                   8.392e-008  7.621e-008    -7.076    -7.118    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.207e-007
   AsS(OH)(HS)-          3.199e-007  2.905e-007    -6.495    -6.537    -0.042
   H3AsO3                7.491e-010  7.506e-010    -9.125    -9.125     0.001
   H2AsO3-               4.456e-012  4.046e-012   -11.351   -11.393    -0.042
   As3S4(HS)2-           7.386e-016  6.708e-016   -15.132   -15.173    -0.042
   H4AsO3+               5.377e-017  4.883e-017   -16.269   -16.311    -0.042
   HAsO3-2               9.037e-020  6.148e-020   -19.044   -19.211    -0.167
   AsO3-3                2.222e-028  9.342e-029   -27.653   -28.030    -0.376
As(5)           2.300e-018
   H2AsO4-               1.350e-018  1.226e-018   -17.870   -17.911    -0.042
   HAsO4-2               9.497e-019  6.461e-019   -18.022   -18.190    -0.167
   H3AsO4                3.207e-023  3.213e-023   -22.494   -22.493     0.001
   AsO4-3                2.621e-023  1.102e-023   -22.582   -22.958    -0.376
Ba              2.097e-005
   Ba+2                  2.017e-005  1.372e-005    -4.695    -4.863    -0.167
   BaHCO3+               7.799e-007  7.083e-007    -6.108    -6.150    -0.042



   BaCO3                 1.361e-008  1.363e-008    -7.866    -7.865     0.001
   BaSO4                 4.548e-010  4.557e-010    -9.342    -9.341     0.001
   BaOH+                 3.898e-012  3.540e-012   -11.409   -11.451    -0.042
C(-4)           4.617e-003
   CH4                   4.617e-003  4.627e-003    -2.336    -2.335     0.001
C(4)            7.668e-003
   HCO3-                 5.911e-003  5.384e-003    -2.228    -2.269    -0.040
   CO2                   1.587e-003  1.590e-003    -2.799    -2.799     0.001
   CaHCO3+               1.303e-004  1.183e-004    -3.885    -3.927    -0.042
   MnHCO3+               1.119e-005  1.017e-005    -4.951    -4.993    -0.042
   FeHCO3+               1.094e-005  9.935e-006    -4.961    -5.003    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.858e-006  3.503e-006    -5.414    -5.456    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.792e-006  1.923e-006    -5.554    -5.716    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.799e-007  7.083e-007    -6.108    -6.150    -0.042
   NaHCO3                5.962e-007  5.974e-007    -6.225    -6.224     0.001
   MgCO3                 1.018e-007  1.020e-007    -6.992    -6.991     0.001
   BaCO3                 1.361e-008  1.363e-008    -7.866    -7.865     0.001
   NaCO3-                7.779e-009  7.065e-009    -8.109    -8.151    -0.042
Ca              2.639e-003
   Ca+2                  2.503e-003  1.723e-003    -2.602    -2.764    -0.162
   CaHCO3+               1.303e-004  1.183e-004    -3.885    -3.927    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.273e-008  2.277e-008    -7.643    -7.643     0.001
   CaOH+                 2.397e-009  2.177e-009    -8.620    -8.662    -0.042
   CaHSO4+               1.929e-014  1.752e-014   -13.715   -13.756    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.953e-005    -4.006    -4.048    -0.042
   MnCl+                 8.507e-009  7.726e-009    -8.070    -8.112    -0.042
   FeCl+                 2.511e-009  2.280e-009    -8.600    -8.642    -0.042
   MnCl2                 3.013e-013  3.019e-013   -12.521   -12.520     0.001
   MnCl3-                8.198e-018  7.445e-018   -17.086   -17.128    -0.042
   FeCl+2                9.004e-025  6.125e-025   -24.046   -24.213    -0.167
   FeCl2+                2.697e-028  2.449e-028   -27.569   -27.611    -0.042
   FeCl3                 2.189e-033  2.193e-033   -32.660   -32.659     0.001
Fe(2)           8.354e-005
   Fe(HS)2               4.430e-005  4.439e-005    -4.354    -4.353     0.001
   Fe+2                  2.712e-005  1.845e-005    -4.567    -4.734    -0.167
   FeHCO3+               1.094e-005  9.935e-006    -4.961    -5.003    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.765e-007  2.511e-007    -6.558    -6.600    -0.042
   FeOH+                 4.891e-008  4.442e-008    -7.311    -7.352    -0.042
   FeCl+                 2.511e-009  2.280e-009    -8.600    -8.642    -0.042
   FeSO4                 2.170e-010  2.174e-010    -9.664    -9.663     0.001
   Fe(OH)2               2.873e-012  2.878e-012   -11.542   -11.541     0.001
   Fe(OH)3-              8.965e-016  8.142e-016   -15.047   -15.089    -0.042
   FeHSO4+               2.066e-016  1.877e-016   -15.685   -15.727    -0.042
Fe(3)           5.862e-014
   Fe(OH)2+              3.091e-014  2.807e-014   -13.510   -13.552    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.105e-016  1.912e-016   -15.677   -15.719    -0.042
   FeOH+2                1.637e-017  1.114e-017   -16.786   -16.953    -0.167
   Fe+3                  5.390e-022  2.266e-022   -21.268   -21.645    -0.376
   FeCl+2                9.004e-025  6.125e-025   -24.046   -24.213    -0.167
   FeSO4+                1.812e-025  1.646e-025   -24.742   -24.784    -0.042
   FeCl2+                2.697e-028  2.449e-028   -27.569   -27.611    -0.042
   Fe(SO4)2-             2.627e-031  2.386e-031   -30.581   -30.622    -0.042
   FeHSO4+2              8.507e-032  5.788e-032   -31.070   -31.237    -0.167
   Fe2(OH)2+4            1.558e-032  3.338e-033   -31.807   -32.476    -0.669
   FeCl3                 2.189e-033  2.193e-033   -32.660   -32.659     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.663   -43.708    -1.046
H(0)            1.474e-009
   H2                    7.370e-010  7.385e-010    -9.133    -9.132     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.042



   KSO4-                 8.798e-012  7.991e-012   -11.056   -11.097    -0.042
Mg              8.430e-005
   Mg+2                  8.034e-005  5.561e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.858e-006  3.503e-006    -5.414    -5.456    -0.042
   MgCO3                 1.018e-007  1.020e-007    -6.992    -6.991     0.001
   MgOH+                 1.692e-009  1.537e-009    -8.771    -8.813    -0.042
   MgSO4                 8.620e-010  8.637e-010    -9.064    -9.064     0.001
Mn(2)           4.558e-005
   Mn+2                  3.114e-005  2.118e-005    -4.507    -4.674    -0.167
   MnHCO3+               1.119e-005  1.017e-005    -4.951    -4.993    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.507e-009  7.726e-009    -8.070    -8.112    -0.042
   MnOH+                 4.565e-009  4.146e-009    -8.341    -8.382    -0.042
   MnSO4                 2.491e-010  2.496e-010    -9.604    -9.603     0.001
   MnCl2                 3.013e-013  3.019e-013   -12.521   -12.520     0.001
   MnCl3-                8.198e-018  7.445e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.631e-019  1.482e-019   -18.787   -18.829    -0.042
Mn(3)           2.003e-034
   Mn+3                  2.003e-034  8.418e-035   -33.698   -34.075    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.457   -83.624    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.857   -96.899    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.962e-007  5.974e-007    -6.225    -6.224     0.001
   NaCO3-                7.779e-009  7.065e-009    -8.109    -8.151    -0.042
   NaSO4-                7.214e-011  6.552e-011   -10.142   -10.184    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.118   -74.117     0.001
S(-2)           2.083e-004
   H2S                   5.953e-005  5.965e-005    -4.225    -4.224     0.001
   HS-                   5.721e-005  5.196e-005    -4.243    -4.284    -0.042
   Fe(HS)2               4.430e-005  4.439e-005    -4.354    -4.353     0.001
   AsS(OH)(HS)-          3.199e-007  2.905e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.765e-007  2.511e-007    -6.558    -6.600    -0.042
   S5-2                  1.382e-007  1.005e-007    -6.860    -6.998    -0.138
   S4-2                  8.182e-008  5.866e-008    -7.087    -7.232    -0.145
   S6-2                  7.056e-008  5.204e-008    -7.151    -7.284    -0.132
   S-2                   7.024e-011  4.779e-011   -10.153   -10.321    -0.167
   S3-2                  2.930e-011  2.067e-011   -10.533   -10.685    -0.152
   S2-2                  1.685e-012  1.173e-012   -11.773   -11.931    -0.157
   As3S4(HS)2-           7.386e-016  6.708e-016   -15.132   -15.173    -0.042
S(6)            1.212e-007
   SO4-2                 9.665e-008  6.626e-008    -7.015    -7.179    -0.164
   CaSO4                 2.273e-008  2.277e-008    -7.643    -7.643     0.001
   MgSO4                 8.620e-010  8.637e-010    -9.064    -9.064     0.001
   BaSO4                 4.548e-010  4.557e-010    -9.342    -9.341     0.001
   MnSO4                 2.491e-010  2.496e-010    -9.604    -9.603     0.001
   FeSO4                 2.170e-010  2.174e-010    -9.664    -9.663     0.001
   NaSO4-                7.214e-011  6.552e-011   -10.142   -10.184    -0.042
   KSO4-                 8.798e-012  7.991e-012   -11.056   -11.097    -0.042
   HSO4-                 9.314e-013  8.459e-013   -12.031   -12.073    -0.042
   CaHSO4+               1.929e-014  1.752e-014   -13.715   -13.756    -0.042
   FeHSO4+               2.066e-016  1.877e-016   -15.685   -15.727    -0.042
   FeSO4+                1.812e-025  1.646e-025   -24.742   -24.784    -0.042
   Fe(SO4)2-             2.627e-031  2.386e-031   -30.581   -30.622    -0.042
   FeHSO4+2              8.507e-032  5.788e-032   -31.070   -31.237    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.58   -9.94   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O



As2O5(cr)       -53.21  -44.99    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.56  -18.10  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.07  -12.04   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.53   -2.33   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.29  -11.43   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.36   -9.94   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.43  -41.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.49  -44.88   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.48  -14.59   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.97  -89.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.52  -11.85    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.12   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.41  -14.59   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O



Witherite        -2.02  -10.58   -8.56  BaCO3

Reaction step 51.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.020e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.486e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.001e-002 -5.869e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.186e-004  4.186e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.961e-004  4.961e-004
Witherite           -2.02  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.547e-004  Surface charge, eq

Hfo_s         
 5.007e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.240e-006       0.647  3.240e-006      -5.489
Hfo_sOMn+        1.296e-006       0.259  1.297e-006      -5.887
Hfo_sOFe+        3.182e-007       0.064  3.183e-007      -6.497
Hfo_sOHBa+2      7.983e-008       0.016  7.983e-008      -7.098
Hfo_sOH2+        5.155e-008       0.010  5.155e-008      -7.288
Hfo_sOH          2.017e-008       0.004  2.017e-008      -7.695
Hfo_sO-          1.807e-010       0.000  1.807e-010      -9.743

Hfo           
 1.547e-004  Surface charge, eq

Hfo_w         
 2.003e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.349e-004       0.673  1.349e-004      -3.870
Hfo_wOH          5.275e-005       0.263  5.276e-005      -4.278
Hfo_wOFe+        7.770e-006       0.039  7.770e-006      -5.110
Hfo_wOMn+        2.694e-006       0.013  2.694e-006      -5.570
Hfo_wOCa+        9.785e-007       0.005  9.786e-007      -6.009
Hfo_wOMg+        5.622e-007       0.003  5.622e-007      -6.250



Hfo_wO-          4.728e-007       0.002  4.728e-007      -6.325
Hfo_wOFeOH       1.595e-007       0.001  1.595e-007      -6.797
Hfo_wH2AsO3      1.019e-008       0.000  1.019e-008      -7.992
Hfo_wOBa+        3.485e-010       0.000  3.485e-010      -9.458
Hfo_wSO4-        2.711e-011       0.000  2.711e-011     -10.567
Hfo_wOHSO4-2     2.115e-011       0.000  2.116e-011     -10.675
Hfo_wOHAsO4-3    2.211e-017       0.000  2.211e-017     -16.655
Hfo_wHAsO4-      3.235e-018       0.000  3.235e-018     -17.490
Hfo_wH2AsO4      2.676e-019       0.000  2.676e-019     -18.572

Mno           
-2.560e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.050e-025       0.000  3.050e-025     -24.516
Mno_O3Ca         1.893e-026       0.000  1.893e-026     -25.723
Mno_O3-2         1.524e-026       0.000  1.524e-026     -25.817
Mno_O3HMn+       5.493e-027       0.000  5.493e-027     -26.260
Mno_O3Ba         3.172e-027       0.000  3.172e-027     -26.499
Mno_O3H-         6.879e-028       0.000  6.879e-028     -27.162
Mno_O3Na-        3.188e-028       0.000  3.188e-028     -27.497
Mno_O3HCa+       2.974e-028       0.000  2.974e-028     -27.527
Mno_O3Mg         2.325e-028       0.000  2.325e-028     -27.634
Mno_O3HBa+       8.914e-029       0.000  8.914e-029     -28.050
Mno_O3HMg+       2.474e-030       0.000  2.474e-030     -29.607
Mno_O3HNa        1.342e-030       0.000  1.343e-030     -29.872
Mno_O3H2         2.332e-032       0.000  2.332e-032     -31.632
Mno_O3H3+        2.115e-037       0.000  2.115e-037     -36.675
Mno_O3H3Cl       5.215e-040       0.000  5.215e-040     -39.283

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.208e-007  3.207e-007
Ba               2.097e-005  2.097e-005
C                1.236e-002  1.236e-002
Ca               2.636e-003  2.636e-003
Cl               9.873e-005  9.873e-005
Fe               8.352e-005  8.352e-005
K                1.893e-005  1.893e-005
Mg               8.430e-005  8.430e-005
Mn               4.554e-005  4.553e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.882      Charge balance
                                       pe  =  -3.893      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.553e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.235e-003
                       Total CO2 (mol/kg)  =  7.657e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.553e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.02
                               Iterations  =  45
                                  Total H  = 1.110339e+002
                                  Total O  = 5.552577e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.428e-007  1.311e-007    -6.845    -6.882    -0.037
   OH-                   8.405e-008  7.634e-008    -7.075    -7.117    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.208e-007
   AsS(OH)(HS)-          3.200e-007  2.906e-007    -6.495    -6.537    -0.042
   H3AsO3                7.498e-010  7.513e-010    -9.125    -9.124     0.001
   H2AsO3-               4.467e-012  4.057e-012   -11.350   -11.392    -0.042
   As3S4(HS)2-           7.370e-016  6.693e-016   -15.133   -15.174    -0.042
   H4AsO3+               5.373e-017  4.880e-017   -16.270   -16.312    -0.042
   HAsO3-2               9.074e-020  6.174e-020   -19.042   -19.209    -0.167
   AsO3-3                2.235e-028  9.396e-029   -27.651   -28.027    -0.376
As(5)           2.295e-018
   H2AsO4-               1.347e-018  1.223e-018   -17.871   -17.913    -0.042
   HAsO4-2               9.486e-019  6.455e-019   -18.023   -18.190    -0.167
   H3AsO4                3.193e-023  3.200e-023   -22.496   -22.495     0.001
   AsO4-3                2.621e-023  1.102e-023   -22.581   -22.958    -0.376
Ba              2.097e-005
   Ba+2                  2.017e-005  1.373e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.793e-007  7.077e-007    -6.108    -6.150    -0.042
   BaCO3                 1.362e-008  1.364e-008    -7.866    -7.865     0.001
   BaSO4                 4.465e-010  4.474e-010    -9.350    -9.349     0.001
   BaOH+                 3.905e-012  3.547e-012   -11.408   -11.450    -0.042
C(-4)           4.702e-003
   CH4                   4.702e-003  4.711e-003    -2.328    -2.327     0.001
C(4)            7.657e-003
   HCO3-                 5.904e-003  5.379e-003    -2.229    -2.269    -0.040
   CO2                   1.583e-003  1.586e-003    -2.801    -2.800     0.001
   CaHCO3+               1.301e-004  1.181e-004    -3.886    -3.928    -0.042
   MnHCO3+               1.118e-005  1.015e-005    -4.952    -4.994    -0.042
   FeHCO3+               1.092e-005  9.919e-006    -4.962    -5.004    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.854e-006  3.501e-006    -5.414    -5.456    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.793e-006  1.924e-006    -5.554    -5.716    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.793e-007  7.077e-007    -6.108    -6.150    -0.042
   NaHCO3                5.957e-007  5.968e-007    -6.225    -6.224     0.001
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   BaCO3                 1.362e-008  1.364e-008    -7.866    -7.865     0.001
   NaCO3-                7.784e-009  7.069e-009    -8.109    -8.151    -0.042
Ca              2.636e-003
   Ca+2                  2.501e-003  1.722e-003    -2.602    -2.764    -0.162
   CaHCO3+               1.301e-004  1.181e-004    -3.886    -3.928    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.230e-008  2.234e-008    -7.652    -7.651     0.001
   CaOH+                 2.399e-009  2.179e-009    -8.620    -8.662    -0.042
   CaHSO4+               1.889e-014  1.716e-014   -13.724   -13.766    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.953e-005    -4.006    -4.048    -0.042
   MnCl+                 8.502e-009  7.722e-009    -8.070    -8.112    -0.042
   FeCl+                 2.509e-009  2.279e-009    -8.600    -8.642    -0.042
   MnCl2                 3.012e-013  3.018e-013   -12.521   -12.520     0.001
   MnCl3-                8.193e-018  7.441e-018   -17.087   -17.128    -0.042
   FeCl+2                8.959e-025  6.096e-025   -24.048   -24.215    -0.167
   FeCl2+                2.684e-028  2.438e-028   -27.571   -27.613    -0.042
   FeCl3                 2.178e-033  2.183e-033   -32.662   -32.661     0.001
Fe(2)           8.352e-005
   Fe(HS)2               4.432e-005  4.441e-005    -4.353    -4.353     0.001
   Fe+2                  2.710e-005  1.844e-005    -4.567    -4.734    -0.167
   FeHCO3+               1.092e-005  9.919e-006    -4.962    -5.004    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.768e-007  2.514e-007    -6.558    -6.600    -0.042
   FeOH+                 4.896e-008  4.447e-008    -7.310    -7.352    -0.042
   FeCl+                 2.509e-009  2.279e-009    -8.600    -8.642    -0.042



   FeSO4                 2.128e-010  2.133e-010    -9.672    -9.671     0.001
   Fe(OH)2               2.880e-012  2.886e-012   -11.541   -11.540     0.001
   Fe(OH)3-              9.002e-016  8.176e-016   -15.046   -15.087    -0.042
   FeHSO4+               2.024e-016  1.838e-016   -15.694   -15.736    -0.042
Fe(3)           5.857e-014
   Fe(OH)2+              3.086e-014  2.803e-014   -13.511   -13.552    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.108e-016  1.915e-016   -15.676   -15.718    -0.042
   FeOH+2                1.631e-017  1.110e-017   -16.787   -16.955    -0.167
   Fe+3                  5.362e-022  2.255e-022   -21.271   -21.647    -0.376
   FeCl+2                8.959e-025  6.096e-025   -24.048   -24.215    -0.167
   FeSO4+                1.770e-025  1.608e-025   -24.752   -24.794    -0.042
   FeCl2+                2.684e-028  2.438e-028   -27.571   -27.613    -0.042
   Fe(SO4)2-             2.519e-031  2.288e-031   -30.599   -30.641    -0.042
   FeHSO4+2              8.296e-032  5.645e-032   -31.081   -31.248    -0.167
   Fe2(OH)2+4            1.547e-032  3.317e-033   -31.810   -32.479    -0.669
   FeCl3                 2.178e-033  2.183e-033   -32.662   -32.661     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.666   -43.712    -1.045
H(0)            1.482e-009
   H2                    7.408e-010  7.423e-010    -9.130    -9.129     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.042
   KSO4-                 8.636e-012  7.843e-012   -11.064   -11.106    -0.042
Mg              8.430e-005
   Mg+2                  8.035e-005  5.562e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.854e-006  3.501e-006    -5.414    -5.456    -0.042
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   MgOH+                 1.695e-009  1.540e-009    -8.771    -8.813    -0.042
   MgSO4                 8.463e-010  8.479e-010    -9.072    -9.072     0.001
Mn(2)           4.554e-005
   Mn+2                  3.112e-005  2.117e-005    -4.507    -4.674    -0.167
   MnHCO3+               1.118e-005  1.015e-005    -4.952    -4.994    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.502e-009  7.722e-009    -8.070    -8.112    -0.042
   MnOH+                 4.569e-009  4.150e-009    -8.340    -8.382    -0.042
   MnSO4                 2.444e-010  2.449e-010    -9.612    -9.611     0.001
   MnCl2                 3.012e-013  3.018e-013   -12.521   -12.520     0.001
   MnCl3-                8.193e-018  7.441e-018   -17.087   -17.128    -0.042
   Mn(OH)3-              1.638e-019  1.488e-019   -18.786   -18.827    -0.042
Mn(3)           1.992e-034
   Mn+3                  1.992e-034  8.377e-035   -33.701   -34.077    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.459   -83.626    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.861   -96.903    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.957e-007  5.968e-007    -6.225    -6.224     0.001
   NaCO3-                7.784e-009  7.069e-009    -8.109    -8.151    -0.042
   NaSO4-                7.081e-011  6.431e-011   -10.150   -10.192    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.122   -74.121     0.001
S(-2)           2.083e-004
   H2S                   5.947e-005  5.959e-005    -4.226    -4.225     0.001
   HS-                   5.723e-005  5.198e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.432e-005  4.441e-005    -4.353    -4.353     0.001
   AsS(OH)(HS)-          3.200e-007  2.906e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.768e-007  2.514e-007    -6.558    -6.600    -0.042
   S5-2                  1.385e-007  1.007e-007    -6.859    -6.997    -0.138
   S4-2                  8.199e-008  5.878e-008    -7.086    -7.231    -0.145
   S6-2                  7.070e-008  5.215e-008    -7.151    -7.283    -0.132
   S-2                   7.038e-011  4.789e-011   -10.153   -10.320    -0.167
   S3-2                  2.936e-011  2.071e-011   -10.532   -10.684    -0.152
   S2-2                  1.689e-012  1.176e-012   -11.772   -11.930    -0.157
   As3S4(HS)2-           7.370e-016  6.693e-016   -15.133   -15.174    -0.042
S(6)            1.190e-007
   SO4-2                 9.485e-008  6.503e-008    -7.023    -7.187    -0.164



   CaSO4                 2.230e-008  2.234e-008    -7.652    -7.651     0.001
   MgSO4                 8.463e-010  8.479e-010    -9.072    -9.072     0.001
   BaSO4                 4.465e-010  4.474e-010    -9.350    -9.349     0.001
   MnSO4                 2.444e-010  2.449e-010    -9.612    -9.611     0.001
   FeSO4                 2.128e-010  2.133e-010    -9.672    -9.671     0.001
   NaSO4-                7.081e-011  6.431e-011   -10.150   -10.192    -0.042
   KSO4-                 8.636e-012  7.843e-012   -11.064   -11.106    -0.042
   HSO4-                 9.127e-013  8.290e-013   -12.040   -12.081    -0.042
   CaHSO4+               1.889e-014  1.716e-014   -13.724   -13.766    -0.042
   FeHSO4+               2.024e-016  1.838e-016   -15.694   -15.736    -0.042
   FeSO4+                1.770e-025  1.608e-025   -24.752   -24.794    -0.042
   Fe(SO4)2-             2.519e-031  2.288e-031   -30.599   -30.641    -0.042
   FeHSO4+2              8.296e-032  5.645e-032   -31.081   -31.248    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.59   -9.95   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -44.99    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.08  -12.05   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.53   -2.33   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.30  -11.44   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.37   -9.95   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.58  -42.79   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.45  -41.73   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.51  -44.90   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.48  -14.60   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.00  -89.71   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O



MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.53  -11.86    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.42  -14.60   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.02  -10.58   -8.56  BaCO3

Reaction step 52.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.040e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.484e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.890e-003 -7.102e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.187e-004  4.187e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.195e-004  6.195e-004
Witherite           -2.02  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.527e-004  Surface charge, eq

Hfo_s         
 4.945e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      3.199e-006       0.647  3.199e-006      -5.495
Hfo_sOMn+        1.282e-006       0.259  1.282e-006      -5.892
Hfo_sOFe+        3.147e-007       0.064  3.147e-007      -6.502
Hfo_sOHBa+2      7.887e-008       0.016  7.887e-008      -7.103
Hfo_sOH2+        5.084e-008       0.010  5.084e-008      -7.294
Hfo_sOH          1.992e-008       0.004  1.992e-008      -7.701
Hfo_sO-          1.788e-010       0.000  1.788e-010      -9.748

Hfo           
 1.527e-004  Surface charge, eq

Hfo_w         
 1.978e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.331e-004       0.673  1.331e-004      -3.876
Hfo_wOH          5.216e-005       0.264  5.216e-005      -4.283
Hfo_wOFe+        7.689e-006       0.039  7.689e-006      -5.114
Hfo_wOMn+        2.666e-006       0.013  2.666e-006      -5.574
Hfo_wOCa+        9.684e-007       0.005  9.684e-007      -6.014
Hfo_wOMg+        5.568e-007       0.003  5.568e-007      -6.254
Hfo_wO-          4.681e-007       0.002  4.682e-007      -6.330
Hfo_wOFeOH       1.581e-007       0.001  1.581e-007      -6.801
Hfo_wH2AsO3      1.008e-008       0.000  1.008e-008      -7.996
Hfo_wOBa+        3.452e-010       0.000  3.452e-010      -9.462
Hfo_wSO4-        2.628e-011       0.000  2.628e-011     -10.580
Hfo_wOHSO4-2     2.054e-011       0.000  2.054e-011     -10.687
Hfo_wOHAsO4-3    2.187e-017       0.000  2.187e-017     -16.660
Hfo_wHAsO4-      3.190e-018       0.000  3.190e-018     -17.496
Hfo_wH2AsO4      2.635e-019       0.000  2.635e-019     -18.579

Mno           
-5.649e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.722e-026       0.000  6.722e-026     -25.172
Mno_O3Ca         4.171e-027       0.000  4.171e-027     -26.380
Mno_O3-2         3.361e-027       0.000  3.361e-027     -26.474
Mno_O3HMn+       1.209e-027       0.000  1.209e-027     -26.918
Mno_O3Ba         6.997e-028       0.000  6.997e-028     -27.155
Mno_O3H-         1.515e-028       0.000  1.515e-028     -27.820
Mno_O3Na-        7.029e-029       0.000  7.029e-029     -28.153
Mno_O3HCa+       6.543e-029       0.000  6.543e-029     -28.184
Mno_O3Mg         5.128e-029       0.000  5.129e-029     -28.290
Mno_O3HBa+       1.963e-029       0.000  1.963e-029     -28.707
Mno_O3HMg+       5.448e-031       0.000  5.448e-031     -30.264
Mno_O3HNa        2.956e-031       0.000  2.956e-031     -30.529
Mno_O3H2         5.126e-033       0.000  5.126e-033     -32.290
Mno_O3H3+        4.642e-038       0.000  4.642e-038     -37.333
Mno_O3H3Cl       1.145e-040       0.000  1.145e-040     -39.941

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.209e-007  3.209e-007
Ba               2.097e-005  2.097e-005
C                1.243e-002  1.243e-002
Ca               2.634e-003  2.634e-003
Cl               9.873e-005  9.873e-005
Fe               8.350e-005  8.350e-005
K                1.893e-005  1.893e-005
Mg               8.431e-005  8.431e-005



Mn               4.549e-005  4.549e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.883      Charge balance
                                       pe  =  -3.894      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.546e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.228e-003
                       Total CO2 (mol/kg)  =  7.647e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.534e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.00
                               Iterations  =  39
                                  Total H  = 1.110344e+002
                                  Total O  = 5.552584e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.425e-007  1.309e-007    -6.846    -6.883    -0.037
   OH-                   8.418e-008  7.646e-008    -7.075    -7.117    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.209e-007
   AsS(OH)(HS)-          3.201e-007  2.907e-007    -6.495    -6.536    -0.042
   H3AsO3                7.505e-010  7.520e-010    -9.125    -9.124     0.001
   H2AsO3-               4.478e-012  4.067e-012   -11.349   -11.391    -0.042
   As3S4(HS)2-           7.354e-016  6.680e-016   -15.133   -15.175    -0.042
   H4AsO3+               5.370e-017  4.877e-017   -16.270   -16.312    -0.042
   HAsO3-2               9.110e-020  6.199e-020   -19.040   -19.208    -0.167
   AsO3-3                2.247e-028  9.449e-029   -27.648   -28.025    -0.376
As(5)           2.291e-018
   H2AsO4-               1.343e-018  1.220e-018   -17.872   -17.914    -0.042
   HAsO4-2               9.475e-019  6.448e-019   -18.023   -18.191    -0.167
   H3AsO4                3.180e-023  3.186e-023   -22.498   -22.497     0.001
   AsO4-3                2.622e-023  1.103e-023   -22.581   -22.958    -0.376
Ba              2.097e-005
   Ba+2                  2.017e-005  1.373e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.786e-007  7.072e-007    -6.109    -6.150    -0.042
   BaCO3                 1.363e-008  1.366e-008    -7.866    -7.865     0.001
   BaSO4                 4.385e-010  4.394e-010    -9.358    -9.357     0.001
   BaOH+                 3.912e-012  3.553e-012   -11.408   -11.449    -0.042
C(-4)           4.787e-003
   CH4                   4.787e-003  4.796e-003    -2.320    -2.319     0.001
C(4)            7.647e-003
   HCO3-                 5.899e-003  5.374e-003    -2.229    -2.270    -0.040
   CO2                   1.579e-003  1.582e-003    -2.802    -2.801     0.001
   CaHCO3+               1.298e-004  1.179e-004    -3.887    -3.928    -0.042
   MnHCO3+               1.116e-005  1.013e-005    -4.952    -4.994    -0.042
   FeHCO3+               1.090e-005  9.904e-006    -4.962    -5.004    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.851e-006  3.498e-006    -5.414    -5.456    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.795e-006  1.925e-006    -5.554    -5.716    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.786e-007  7.072e-007    -6.109    -6.150    -0.042
   NaHCO3                5.951e-007  5.963e-007    -6.225    -6.225     0.001
   MgCO3                 1.020e-007  1.022e-007    -6.991    -6.991     0.001
   BaCO3                 1.363e-008  1.366e-008    -7.866    -7.865     0.001
   NaCO3-                7.788e-009  7.074e-009    -8.109    -8.150    -0.042
Ca              2.634e-003
   Ca+2                  2.499e-003  1.721e-003    -2.602    -2.764    -0.162



   CaHCO3+               1.298e-004  1.179e-004    -3.887    -3.928    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.188e-008  2.192e-008    -7.660    -7.659     0.001
   CaOH+                 2.401e-009  2.181e-009    -8.620    -8.661    -0.042
   CaHSO4+               1.851e-014  1.681e-014   -13.733   -13.774    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.953e-005    -4.006    -4.048    -0.042
   MnCl+                 8.497e-009  7.717e-009    -8.071    -8.113    -0.042
   FeCl+                 2.508e-009  2.278e-009    -8.601    -8.643    -0.042
   MnCl2                 3.010e-013  3.016e-013   -12.521   -12.521     0.001
   MnCl3-                8.189e-018  7.437e-018   -17.087   -17.129    -0.042
   FeCl+2                8.916e-025  6.068e-025   -24.050   -24.217    -0.167
   FeCl2+                2.672e-028  2.427e-028   -27.573   -27.615    -0.042
   FeCl3                 2.168e-033  2.173e-033   -32.664   -32.663     0.001
Fe(2)           8.350e-005
   Fe(HS)2               4.434e-005  4.443e-005    -4.353    -4.352     0.001
   Fe+2                  2.708e-005  1.843e-005    -4.567    -4.734    -0.167
   FeHCO3+               1.090e-005  9.904e-006    -4.962    -5.004    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.770e-007  2.516e-007    -6.558    -6.599    -0.042
   FeOH+                 4.900e-008  4.451e-008    -7.310    -7.352    -0.042
   FeCl+                 2.508e-009  2.278e-009    -8.601    -8.643    -0.042
   FeSO4                 2.089e-010  2.093e-010    -9.680    -9.679     0.001
   Fe(OH)2               2.888e-012  2.893e-012   -11.539   -11.539     0.001
   Fe(OH)3-              9.039e-016  8.210e-016   -15.044   -15.086    -0.042
   FeHSO4+               1.982e-016  1.801e-016   -15.703   -15.745    -0.042
Fe(3)           5.852e-014
   Fe(OH)2+              3.081e-014  2.799e-014   -13.511   -13.553    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.112e-016  1.918e-016   -15.675   -15.717    -0.042
   FeOH+2                1.626e-017  1.107e-017   -16.789   -16.956    -0.167
   Fe+3                  5.335e-022  2.244e-022   -21.273   -21.649    -0.376
   FeCl+2                8.916e-025  6.068e-025   -24.050   -24.217    -0.167
   FeSO4+                1.730e-025  1.571e-025   -24.762   -24.804    -0.042
   FeCl2+                2.672e-028  2.427e-028   -27.573   -27.615    -0.042
   Fe(SO4)2-             2.417e-031  2.195e-031   -30.617   -30.659    -0.042
   FeHSO4+2              8.093e-032  5.507e-032   -31.092   -31.259    -0.167
   Fe2(OH)2+4            1.537e-032  3.296e-033   -31.813   -32.482    -0.669
   FeCl3                 2.168e-033  2.173e-033   -32.664   -32.663     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.670   -43.715    -1.045
H(0)            1.489e-009
   H2                    7.446e-010  7.461e-010    -9.128    -9.127     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.042
   KSO4-                 8.479e-012  7.701e-012   -11.072   -11.113    -0.042
Mg              8.431e-005
   Mg+2                  8.035e-005  5.563e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.851e-006  3.498e-006    -5.414    -5.456    -0.042
   MgCO3                 1.020e-007  1.022e-007    -6.991    -6.991     0.001
   MgOH+                 1.698e-009  1.543e-009    -8.770    -8.812    -0.042
   MgSO4                 8.311e-010  8.328e-010    -9.080    -9.079     0.001
Mn(2)           4.549e-005
   Mn+2                  3.109e-005  2.116e-005    -4.507    -4.674    -0.167
   MnHCO3+               1.116e-005  1.013e-005    -4.952    -4.994    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.497e-009  7.717e-009    -8.071    -8.113    -0.042
   MnOH+                 4.573e-009  4.154e-009    -8.340    -8.382    -0.042
   MnSO4                 2.398e-010  2.403e-010    -9.620    -9.619     0.001
   MnCl2                 3.010e-013  3.016e-013   -12.521   -12.521     0.001
   MnCl3-                8.189e-018  7.437e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.645e-019  1.494e-019   -18.784   -18.826    -0.042
Mn(3)           1.982e-034
   Mn+3                  1.982e-034  8.338e-035   -33.703   -34.079    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.461   -83.628    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.865   -96.907    -0.042



Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.951e-007  5.963e-007    -6.225    -6.225     0.001
   NaCO3-                7.788e-009  7.074e-009    -8.109    -8.150    -0.042
   NaSO4-                6.952e-011  6.315e-011   -10.158   -10.200    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.127   -74.126     0.001
S(-2)           2.083e-004
   H2S                   5.941e-005  5.952e-005    -4.226    -4.225     0.001
   HS-                   5.726e-005  5.201e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.434e-005  4.443e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          3.201e-007  2.907e-007    -6.495    -6.536    -0.042
   Fe(HS)3-              2.770e-007  2.516e-007    -6.558    -6.599    -0.042
   S5-2                  1.387e-007  1.010e-007    -6.858    -6.996    -0.138
   S4-2                  8.215e-008  5.890e-008    -7.085    -7.230    -0.144
   S6-2                  7.084e-008  5.225e-008    -7.150    -7.282    -0.132
   S-2                   7.052e-011  4.799e-011   -10.152   -10.319    -0.167
   S3-2                  2.942e-011  2.076e-011   -10.531   -10.683    -0.152
   S2-2                  1.692e-012  1.178e-012   -11.772   -11.929    -0.157
   As3S4(HS)2-           7.354e-016  6.680e-016   -15.133   -15.175    -0.042
S(6)            1.168e-007
   SO4-2                 9.312e-008  6.385e-008    -7.031    -7.195    -0.164
   CaSO4                 2.188e-008  2.192e-008    -7.660    -7.659     0.001
   MgSO4                 8.311e-010  8.328e-010    -9.080    -9.079     0.001
   BaSO4                 4.385e-010  4.394e-010    -9.358    -9.357     0.001
   MnSO4                 2.398e-010  2.403e-010    -9.620    -9.619     0.001
   FeSO4                 2.089e-010  2.093e-010    -9.680    -9.679     0.001
   NaSO4-                6.952e-011  6.315e-011   -10.158   -10.200    -0.042
   KSO4-                 8.479e-012  7.701e-012   -11.072   -11.113    -0.042
   HSO4-                 8.947e-013  8.126e-013   -12.048   -12.090    -0.042
   CaHSO4+               1.851e-014  1.681e-014   -13.733   -13.774    -0.042
   FeHSO4+               1.982e-016  1.801e-016   -15.703   -15.745    -0.042
   FeSO4+                1.730e-025  1.571e-025   -24.762   -24.804    -0.042
   Fe(SO4)2-             2.417e-031  2.195e-031   -30.617   -30.659    -0.042
   FeHSO4+2              8.093e-032  5.507e-032   -31.092   -31.259    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.60   -9.96   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -44.99    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.09  -12.06   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.54   -2.32   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.31  -11.45   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.38   -9.96   -4.58  CaSO4:2H2O



H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.37  -43.20   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.53  -44.92   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.49  -14.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.03  -89.74   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.54  -11.87    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.23  -74.13   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.43  -14.60   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.02  -10.58   -8.56  BaCO3

Reaction step 53.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.060e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.482e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.767e-003 -8.334e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.188e-004  4.188e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  7.428e-004  7.428e-004
Witherite           -2.02  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.508e-004  Surface charge, eq

Hfo_s         
 4.883e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.157e-006       0.647  3.157e-006      -5.501
Hfo_sOMn+        1.267e-006       0.260  1.267e-006      -5.897
Hfo_sOFe+        3.111e-007       0.064  3.111e-007      -6.507
Hfo_sOHBa+2      7.791e-008       0.016  7.791e-008      -7.108
Hfo_sOH2+        5.013e-008       0.010  5.014e-008      -7.300
Hfo_sOH          1.967e-008       0.004  1.967e-008      -7.706
Hfo_sO-          1.769e-010       0.000  1.769e-010      -9.752

Hfo           
 1.508e-004  Surface charge, eq

Hfo_w         
 1.953e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.314e-004       0.673  1.314e-004      -3.881
Hfo_wOH          5.156e-005       0.264  5.156e-005      -4.288
Hfo_wOFe+        7.608e-006       0.039  7.608e-006      -5.119
Hfo_wOMn+        2.638e-006       0.014  2.638e-006      -5.579
Hfo_wOCa+        9.582e-007       0.005  9.582e-007      -6.019
Hfo_wOMg+        5.514e-007       0.003  5.514e-007      -6.259
Hfo_wO-          4.635e-007       0.002  4.635e-007      -6.334
Hfo_wOFeOH       1.566e-007       0.001  1.566e-007      -6.805
Hfo_wH2AsO3      9.977e-009       0.000  9.978e-009      -8.001
Hfo_wOBa+        3.418e-010       0.000  3.418e-010      -9.466
Hfo_wSO4-        2.547e-011       0.000  2.547e-011     -10.594
Hfo_wOHSO4-2     1.994e-011       0.000  1.994e-011     -10.700
Hfo_wOHAsO4-3    2.163e-017       0.000  2.163e-017     -16.665
Hfo_wHAsO4-      3.145e-018       0.000  3.145e-018     -17.502
Hfo_wH2AsO4      2.594e-019       0.000  2.594e-019     -18.586

Mno           
-3.053e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.629e-025       0.000  3.630e-025     -24.440
Mno_O3Ca         2.252e-026       0.000  2.252e-026     -25.647
Mno_O3-2         1.815e-026       0.000  1.816e-026     -25.741
Mno_O3HMn+       6.515e-027       0.000  6.515e-027     -26.186
Mno_O3Ba         3.780e-027       0.000  3.781e-027     -26.422
Mno_O3H-         8.169e-028       0.000  8.170e-028     -27.088



Mno_O3Na-        3.797e-028       0.000  3.798e-028     -27.420
Mno_O3HCa+       3.527e-028       0.000  3.527e-028     -27.453
Mno_O3Mg         2.771e-028       0.000  2.771e-028     -27.557
Mno_O3HBa+       1.059e-028       0.000  1.059e-028     -27.975
Mno_O3HMg+       2.939e-030       0.000  2.939e-030     -29.532
Mno_O3HNa        1.594e-030       0.000  1.594e-030     -29.797
Mno_O3H2         2.761e-032       0.000  2.761e-032     -31.559
Mno_O3H3+        2.496e-037       0.000  2.496e-037     -36.603
Mno_O3H3Cl       6.155e-040       0.000  6.155e-040     -39.211

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.210e-007  3.210e-007
Ba               2.097e-005  2.097e-005
C                1.251e-002  1.251e-002
Ca               2.632e-003  2.632e-003
Cl               9.873e-005  9.873e-005
Fe               8.348e-005  8.348e-005
K                1.893e-005  1.893e-005
Mg               8.431e-005  8.431e-005
Mn               4.545e-005  4.545e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.884      Charge balance
                                       pe  =  -3.896      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.539e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.222e-003
                       Total CO2 (mol/kg)  =  7.637e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.514e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.99
                               Iterations  =  37
                                  Total H  = 1.110349e+002
                                  Total O  = 5.552591e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.423e-007  1.307e-007    -6.847    -6.884    -0.037
   OH-                   8.431e-008  7.657e-008    -7.074    -7.116    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.202e-007  2.908e-007    -6.495    -6.536    -0.042
   H3AsO3                7.512e-010  7.527e-010    -9.124    -9.123     0.001
   H2AsO3-               4.489e-012  4.077e-012   -11.348   -11.390    -0.042
   As3S4(HS)2-           7.339e-016  6.666e-016   -15.134   -15.176    -0.042
   H4AsO3+               5.366e-017  4.874e-017   -16.270   -16.312    -0.042
   HAsO3-2               9.145e-020  6.224e-020   -19.039   -19.206    -0.167
   AsO3-3                2.258e-028  9.502e-029   -27.646   -28.022    -0.376
As(5)           2.286e-018
   H2AsO4-               1.340e-018  1.217e-018   -17.873   -17.915    -0.042
   HAsO4-2               9.465e-019  6.442e-019   -18.024   -18.191    -0.167
   H3AsO4                3.167e-023  3.173e-023   -22.499   -22.498     0.001
   AsO4-3                2.623e-023  1.103e-023   -22.581   -22.957    -0.376
Ba              2.097e-005
   Ba+2                  2.018e-005  1.373e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.780e-007  7.067e-007    -6.109    -6.151    -0.042
   BaCO3                 1.364e-008  1.367e-008    -7.865    -7.864     0.001



   BaSO4                 4.308e-010  4.316e-010    -9.366    -9.365     0.001
   BaOH+                 3.919e-012  3.559e-012   -11.407   -11.449    -0.042
C(-4)           4.871e-003
   CH4                   4.871e-003  4.881e-003    -2.312    -2.312     0.001
C(4)            7.637e-003
   HCO3-                 5.893e-003  5.369e-003    -2.230    -2.270    -0.040
   CO2                   1.575e-003  1.578e-003    -2.803    -2.802     0.001
   CaHCO3+               1.296e-004  1.177e-004    -3.887    -3.929    -0.042
   MnHCO3+               1.114e-005  1.012e-005    -4.953    -4.995    -0.042
   FeHCO3+               1.089e-005  9.888e-006    -4.963    -5.005    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.848e-006  3.496e-006    -5.415    -5.456    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.796e-006  1.926e-006    -5.553    -5.715    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.780e-007  7.067e-007    -6.109    -6.151    -0.042
   NaHCO3                5.946e-007  5.957e-007    -6.226    -6.225     0.001
   MgCO3                 1.021e-007  1.023e-007    -6.991    -6.990     0.001
   BaCO3                 1.364e-008  1.367e-008    -7.865    -7.864     0.001
   NaCO3-                7.793e-009  7.078e-009    -8.108    -8.150    -0.042
Ca              2.632e-003
   Ca+2                  2.497e-003  1.720e-003    -2.603    -2.765    -0.162
   CaHCO3+               1.296e-004  1.177e-004    -3.887    -3.929    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.148e-008  2.152e-008    -7.668    -7.667     0.001
   CaOH+                 2.403e-009  2.183e-009    -8.619    -8.661    -0.042
   CaHSO4+               1.814e-014  1.648e-014   -13.741   -13.783    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.953e-005    -4.006    -4.048    -0.042
   MnCl+                 8.492e-009  7.713e-009    -8.071    -8.113    -0.042
   FeCl+                 2.506e-009  2.276e-009    -8.601    -8.643    -0.042
   MnCl2                 3.009e-013  3.015e-013   -12.522   -12.521     0.001
   MnCl3-                8.184e-018  7.434e-018   -17.087   -17.129    -0.042
   FeCl+2                8.874e-025  6.040e-025   -24.052   -24.219    -0.167
   FeCl2+                2.659e-028  2.416e-028   -27.575   -27.617    -0.042
   FeCl3                 2.158e-033  2.163e-033   -32.666   -32.665     0.001
Fe(2)           8.348e-005
   Fe(HS)2               4.436e-005  4.444e-005    -4.353    -4.352     0.001
   Fe+2                  2.706e-005  1.842e-005    -4.568    -4.735    -0.167
   FeHCO3+               1.089e-005  9.888e-006    -4.963    -5.005    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.772e-007  2.518e-007    -6.557    -6.599    -0.042
   FeOH+                 4.905e-008  4.455e-008    -7.309    -7.351    -0.042
   FeCl+                 2.506e-009  2.276e-009    -8.601    -8.643    -0.042
   FeSO4                 2.050e-010  2.054e-010    -9.688    -9.687     0.001
   Fe(OH)2               2.895e-012  2.901e-012   -11.538   -11.538     0.001
   Fe(OH)3-              9.076e-016  8.243e-016   -15.042   -15.084    -0.042
   FeHSO4+               1.943e-016  1.765e-016   -15.712   -15.753    -0.042
Fe(3)           5.847e-014
   Fe(OH)2+              3.076e-014  2.794e-014   -13.512   -13.554    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.115e-016  1.921e-016   -15.675   -15.716    -0.042
   FeOH+2                1.621e-017  1.103e-017   -16.790   -16.957    -0.167
   Fe+3                  5.309e-022  2.234e-022   -21.275   -21.651    -0.376
   FeCl+2                8.874e-025  6.040e-025   -24.052   -24.219    -0.167
   FeSO4+                1.691e-025  1.536e-025   -24.772   -24.814    -0.042
   FeCl2+                2.659e-028  2.416e-028   -27.575   -27.617    -0.042
   Fe(SO4)2-             2.320e-031  2.108e-031   -30.634   -30.676    -0.042
   FeHSO4+2              7.899e-032  5.376e-032   -31.102   -31.270    -0.167
   Fe2(OH)2+4            1.527e-032  3.276e-033   -31.816   -32.485    -0.668
   FeCl3                 2.158e-033  2.163e-033   -32.666   -32.665     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.674   -43.718    -1.044
H(0)            1.497e-009
   H2                    7.484e-010  7.498e-010    -9.126    -9.125     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.328e-012  7.564e-012   -11.079   -11.121    -0.042



Mg              8.431e-005
   Mg+2                  8.036e-005  5.564e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.848e-006  3.496e-006    -5.415    -5.456    -0.042
   MgCO3                 1.021e-007  1.023e-007    -6.991    -6.990     0.001
   MgOH+                 1.701e-009  1.545e-009    -8.769    -8.811    -0.042
   MgSO4                 8.165e-010  8.181e-010    -9.088    -9.087     0.001
Mn(2)           4.545e-005
   Mn+2                  3.107e-005  2.115e-005    -4.508    -4.675    -0.167
   MnHCO3+               1.114e-005  1.012e-005    -4.953    -4.995    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.492e-009  7.713e-009    -8.071    -8.113    -0.042
   MnOH+                 4.578e-009  4.158e-009    -8.339    -8.381    -0.042
   MnSO4                 2.354e-010  2.358e-010    -9.628    -9.627     0.001
   MnCl2                 3.009e-013  3.015e-013   -12.522   -12.521     0.001
   MnCl3-                8.184e-018  7.434e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.651e-019  1.500e-019   -18.782   -18.824    -0.042
Mn(3)           1.973e-034
   Mn+3                  1.973e-034  8.299e-035   -33.705   -34.081    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.463   -83.630    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.869   -96.910    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.946e-007  5.957e-007    -6.226    -6.225     0.001
   NaCO3-                7.793e-009  7.078e-009    -8.108    -8.150    -0.042
   NaSO4-                6.829e-011  6.202e-011   -10.166   -10.207    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.131   -74.130     0.001
S(-2)           2.083e-004
   H2S                   5.934e-005  5.946e-005    -4.227    -4.226     0.001
   HS-                   5.729e-005  5.203e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.436e-005  4.444e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          3.202e-007  2.908e-007    -6.495    -6.536    -0.042
   Fe(HS)3-              2.772e-007  2.518e-007    -6.557    -6.599    -0.042
   S5-2                  1.390e-007  1.012e-007    -6.857    -6.995    -0.138
   S4-2                  8.231e-008  5.902e-008    -7.085    -7.229    -0.144
   S6-2                  7.098e-008  5.236e-008    -7.149    -7.281    -0.132
   S-2                   7.065e-011  4.809e-011   -10.151   -10.318    -0.167
   S3-2                  2.948e-011  2.080e-011   -10.531   -10.682    -0.151
   S2-2                  1.695e-012  1.180e-012   -11.771   -11.928    -0.157
   As3S4(HS)2-           7.339e-016  6.666e-016   -15.134   -15.176    -0.042
S(6)            1.147e-007
   SO4-2                 9.145e-008  6.272e-008    -7.039    -7.203    -0.164
   CaSO4                 2.148e-008  2.152e-008    -7.668    -7.667     0.001
   MgSO4                 8.165e-010  8.181e-010    -9.088    -9.087     0.001
   BaSO4                 4.308e-010  4.316e-010    -9.366    -9.365     0.001
   MnSO4                 2.354e-010  2.358e-010    -9.628    -9.627     0.001
   FeSO4                 2.050e-010  2.054e-010    -9.688    -9.687     0.001
   NaSO4-                6.829e-011  6.202e-011   -10.166   -10.207    -0.042
   KSO4-                 8.328e-012  7.564e-012   -11.079   -11.121    -0.042
   HSO4-                 8.774e-013  7.969e-013   -12.057   -12.099    -0.042
   CaHSO4+               1.814e-014  1.648e-014   -13.741   -13.783    -0.042
   FeHSO4+               1.943e-016  1.765e-016   -15.712   -15.753    -0.042
   FeSO4+                1.691e-025  1.536e-025   -24.772   -24.814    -0.042
   Fe(SO4)2-             2.320e-031  2.108e-031   -30.634   -30.676    -0.042
   FeHSO4+2              7.899e-032  5.376e-032   -31.102   -31.270    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -45.00    8.23  As2O5



As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.55  -18.09  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.09  -12.06   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.55   -2.31   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.32  -11.46   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.39   -9.97   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.61  -42.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.48  -41.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.55  -44.94   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.50  -14.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.06  -89.77   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.55  -11.88    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.43  -14.61   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.02  -10.58   -8.56  BaCO3



Reaction step 54.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.080e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.480e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.644e-003 -9.565e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.189e-004  4.189e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  8.660e-004  8.660e-004
Witherite           -2.02  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.488e-004  Surface charge, eq

Hfo_s         
 4.822e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.116e-006       0.646  3.116e-006      -5.506
Hfo_sOMn+        1.253e-006       0.260  1.253e-006      -5.902
Hfo_sOFe+        3.075e-007       0.064  3.075e-007      -6.512
Hfo_sOHBa+2      7.695e-008       0.016  7.695e-008      -7.114
Hfo_sOH2+        4.943e-008       0.010  4.943e-008      -7.306
Hfo_sOH          1.943e-008       0.004  1.943e-008      -7.712
Hfo_sO-          1.749e-010       0.000  1.749e-010      -9.757

Hfo           
 1.488e-004  Surface charge, eq

Hfo_w         
 1.929e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.297e-004       0.672  1.297e-004      -3.887
Hfo_wOH          5.096e-005       0.264  5.096e-005      -4.293
Hfo_wOFe+        7.526e-006       0.039  7.527e-006      -5.123
Hfo_wOMn+        2.610e-006       0.014  2.610e-006      -5.583
Hfo_wOCa+        9.479e-007       0.005  9.479e-007      -6.023
Hfo_wOMg+        5.459e-007       0.003  5.459e-007      -6.263
Hfo_wO-          4.588e-007       0.002  4.588e-007      -6.338



Hfo_wOFeOH       1.552e-007       0.001  1.552e-007      -6.809
Hfo_wH2AsO3      9.870e-009       0.000  9.871e-009      -8.006
Hfo_wOBa+        3.384e-010       0.000  3.384e-010      -9.471
Hfo_wSO4-        2.470e-011       0.000  2.470e-011     -10.607
Hfo_wOHSO4-2     1.936e-011       0.000  1.936e-011     -10.713
Hfo_wOHAsO4-3    2.139e-017       0.000  2.139e-017     -16.670
Hfo_wHAsO4-      3.101e-018       0.000  3.101e-018     -17.508
Hfo_wH2AsO4      2.553e-019       0.000  2.553e-019     -18.593

Mno           
-5.640e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.698e-026       0.000  6.698e-026     -25.174
Mno_O3Ca         4.156e-027       0.000  4.156e-027     -26.381
Mno_O3-2         3.352e-027       0.000  3.352e-027     -26.475
Mno_O3HMn+       1.201e-027       0.000  1.201e-027     -26.921
Mno_O3Ba         6.982e-028       0.000  6.982e-028     -27.156
Mno_O3H-         1.506e-028       0.000  1.506e-028     -27.822
Mno_O3Na-        7.012e-029       0.000  7.012e-029     -28.154
Mno_O3HCa+       6.499e-029       0.000  6.499e-029     -28.187
Mno_O3Mg         5.118e-029       0.000  5.118e-029     -28.291
Mno_O3HBa+       1.953e-029       0.000  1.953e-029     -28.709
Mno_O3HMg+       5.420e-031       0.000  5.420e-031     -30.266
Mno_O3HNa        2.940e-031       0.000  2.940e-031     -30.532
Mno_O3H2         5.082e-033       0.000  5.082e-033     -32.294
Mno_O3H3+        4.588e-038       0.000  4.588e-038     -37.338
Mno_O3H3Cl       1.131e-040       0.000  1.131e-040     -39.946

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               2.097e-005  2.097e-005
C                1.258e-002  1.258e-002
Ca               2.631e-003  2.630e-003
Cl               9.873e-005  9.873e-005
Fe               8.346e-005  8.346e-005
K                1.893e-005  1.893e-005
Mg               8.432e-005  8.432e-005
Mn               4.542e-005  4.541e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.884      Charge balance
                                       pe  =  -3.898      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.533e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.216e-003
                       Total CO2 (mol/kg)  =  7.627e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.494e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.97
                               Iterations  =  35
                                  Total H  = 1.110355e+002
                                  Total O  = 5.552598e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 



   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.421e-007  1.305e-007    -6.847    -6.884    -0.037
   OH-                   8.443e-008  7.669e-008    -7.073    -7.115    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.203e-007  2.910e-007    -6.494    -6.536    -0.042
   H3AsO3                7.519e-010  7.534e-010    -9.124    -9.123     0.001
   H2AsO3-               4.500e-012  4.087e-012   -11.347   -11.389    -0.042
   As3S4(HS)2-           7.325e-016  6.653e-016   -15.135   -15.177    -0.042
   H4AsO3+               5.363e-017  4.871e-017   -16.271   -16.312    -0.042
   HAsO3-2               9.180e-020  6.249e-020   -19.037   -19.204    -0.167
   AsO3-3                2.270e-028  9.554e-029   -27.644   -28.020    -0.376
As(5)           2.282e-018
   H2AsO4-               1.336e-018  1.214e-018   -17.874   -17.916    -0.042
   HAsO4-2               9.454e-019  6.436e-019   -18.024   -18.191    -0.167
   H3AsO4                3.155e-023  3.161e-023   -22.501   -22.500     0.001
   AsO4-3                2.623e-023  1.104e-023   -22.581   -22.957    -0.376
Ba              2.097e-005
   Ba+2                  2.018e-005  1.373e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.774e-007  7.061e-007    -6.109    -6.151    -0.042
   BaCO3                 1.365e-008  1.368e-008    -7.865    -7.864     0.001
   BaSO4                 4.233e-010  4.241e-010    -9.373    -9.372     0.001
   BaOH+                 3.925e-012  3.565e-012   -11.406   -11.448    -0.042
C(-4)           4.956e-003
   CH4                   4.956e-003  4.965e-003    -2.305    -2.304     0.001
C(4)            7.627e-003
   HCO3-                 5.887e-003  5.364e-003    -2.230    -2.271    -0.040
   CO2                   1.571e-003  1.574e-003    -2.804    -2.803     0.001
   CaHCO3+               1.294e-004  1.176e-004    -3.888    -3.930    -0.042
   MnHCO3+               1.112e-005  1.010e-005    -4.954    -4.996    -0.042
   FeHCO3+               1.087e-005  9.873e-006    -4.964    -5.006    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.846e-006  3.493e-006    -5.415    -5.457    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.797e-006  1.928e-006    -5.553    -5.715    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.774e-007  7.061e-007    -6.109    -6.151    -0.042
   NaHCO3                5.940e-007  5.952e-007    -6.226    -6.225     0.001
   MgCO3                 1.022e-007  1.024e-007    -6.991    -6.990     0.001
   BaCO3                 1.365e-008  1.368e-008    -7.865    -7.864     0.001
   NaCO3-                7.797e-009  7.083e-009    -8.108    -8.150    -0.042
Ca              2.631e-003
   Ca+2                  2.496e-003  1.719e-003    -2.603    -2.765    -0.162
   CaHCO3+               1.294e-004  1.176e-004    -3.888    -3.930    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.109e-008  2.113e-008    -7.676    -7.675     0.001
   CaOH+                 2.406e-009  2.185e-009    -8.619    -8.661    -0.042
   CaHSO4+               1.778e-014  1.615e-014   -13.750   -13.792    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.487e-009  7.709e-009    -8.071    -8.113    -0.042
   FeCl+                 2.505e-009  2.275e-009    -8.601    -8.643    -0.042
   MnCl2                 3.007e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.180e-018  7.430e-018   -17.087   -17.129    -0.042
   FeCl+2                8.833e-025  6.013e-025   -24.054   -24.221    -0.167
   FeCl2+                2.647e-028  2.405e-028   -27.577   -27.619    -0.042
   FeCl3                 2.149e-033  2.153e-033   -32.668   -32.667     0.001
Fe(2)           8.346e-005
   Fe(HS)2               4.437e-005  4.446e-005    -4.353    -4.352     0.001
   Fe+2                  2.704e-005  1.841e-005    -4.568    -4.735    -0.167
   FeHCO3+               1.087e-005  9.873e-006    -4.964    -5.006    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.775e-007  2.520e-007    -6.557    -6.599    -0.042
   FeOH+                 4.909e-008  4.459e-008    -7.309    -7.351    -0.042
   FeCl+                 2.505e-009  2.275e-009    -8.601    -8.643    -0.042
   FeSO4                 2.013e-010  2.017e-010    -9.696    -9.695     0.001



   Fe(OH)2               2.902e-012  2.908e-012   -11.537   -11.536     0.001
   Fe(OH)3-              9.111e-016  8.276e-016   -15.040   -15.082    -0.042
   FeHSO4+               1.905e-016  1.730e-016   -15.720   -15.762    -0.042
Fe(3)           5.843e-014
   Fe(OH)2+              3.072e-014  2.790e-014   -13.513   -13.554    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.118e-016  1.924e-016   -15.674   -15.716    -0.042
   FeOH+2                1.616e-017  1.100e-017   -16.792   -16.959    -0.167
   Fe+3                  5.284e-022  2.224e-022   -21.277   -21.653    -0.376
   FeCl+2                8.833e-025  6.013e-025   -24.054   -24.221    -0.167
   FeSO4+                1.654e-025  1.502e-025   -24.781   -24.823    -0.042
   FeCl2+                2.647e-028  2.405e-028   -27.577   -27.619    -0.042
   Fe(SO4)2-             2.230e-031  2.025e-031   -30.652   -30.694    -0.042
   FeHSO4+2              7.712e-032  5.250e-032   -31.113   -31.280    -0.167
   Fe2(OH)2+4            1.517e-032  3.256e-033   -31.819   -32.487    -0.668
   FeCl3                 2.149e-033  2.153e-033   -32.668   -32.667     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.678   -43.722    -1.044
H(0)            1.504e-009
   H2                    7.520e-010  7.535e-010    -9.124    -9.123     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.182e-012  7.432e-012   -11.087   -11.129    -0.042
Mg              8.432e-005
   Mg+2                  8.037e-005  5.566e-005    -4.095    -4.254    -0.160
   MgHCO3+               3.846e-006  3.493e-006    -5.415    -5.457    -0.042
   MgCO3                 1.022e-007  1.024e-007    -6.991    -6.990     0.001
   MgOH+                 1.704e-009  1.548e-009    -8.768    -8.810    -0.042
   MgSO4                 8.023e-010  8.039e-010    -9.096    -9.095     0.001
Mn(2)           4.542e-005
   Mn+2                  3.105e-005  2.113e-005    -4.508    -4.675    -0.167
   MnHCO3+               1.112e-005  1.010e-005    -4.954    -4.996    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.487e-009  7.709e-009    -8.071    -8.113    -0.042
   MnOH+                 4.582e-009  4.162e-009    -8.339    -8.381    -0.042
   MnSO4                 2.311e-010  2.316e-010    -9.636    -9.635     0.001
   MnCl2                 3.007e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.180e-018  7.430e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.658e-019  1.506e-019   -18.780   -18.822    -0.042
Mn(3)           1.963e-034
   Mn+3                  1.963e-034  8.261e-035   -33.707   -34.083    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.465   -83.632    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.872   -96.914    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.940e-007  5.952e-007    -6.226    -6.225     0.001
   NaCO3-                7.797e-009  7.083e-009    -8.108    -8.150    -0.042
   NaSO4-                6.709e-011  6.094e-011   -10.173   -10.215    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.135   -74.134     0.001
S(-2)           2.083e-004
   H2S                   5.928e-005  5.940e-005    -4.227    -4.226     0.001
   HS-                   5.731e-005  5.206e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.437e-005  4.446e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          3.203e-007  2.910e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.775e-007  2.520e-007    -6.557    -6.599    -0.042
   S5-2                  1.393e-007  1.014e-007    -6.856    -6.994    -0.138
   S4-2                  8.246e-008  5.914e-008    -7.084    -7.228    -0.144
   S6-2                  7.112e-008  5.247e-008    -7.148    -7.280    -0.132
   S-2                   7.078e-011  4.818e-011   -10.150   -10.317    -0.167
   S3-2                  2.953e-011  2.084e-011   -10.530   -10.681    -0.151
   S2-2                  1.699e-012  1.183e-012   -11.770   -11.927    -0.157
   As3S4(HS)2-           7.325e-016  6.653e-016   -15.135   -15.177    -0.042
S(6)            1.127e-007
   SO4-2                 8.983e-008  6.162e-008    -7.047    -7.210    -0.164
   CaSO4                 2.109e-008  2.113e-008    -7.676    -7.675     0.001



   MgSO4                 8.023e-010  8.039e-010    -9.096    -9.095     0.001
   BaSO4                 4.233e-010  4.241e-010    -9.373    -9.372     0.001
   MnSO4                 2.311e-010  2.316e-010    -9.636    -9.635     0.001
   FeSO4                 2.013e-010  2.017e-010    -9.696    -9.695     0.001
   NaSO4-                6.709e-011  6.094e-011   -10.173   -10.215    -0.042
   KSO4-                 8.182e-012  7.432e-012   -11.087   -11.129    -0.042
   HSO4-                 8.607e-013  7.818e-013   -12.065   -12.107    -0.042
   CaHSO4+               1.778e-014  1.615e-014   -13.750   -13.792    -0.042
   FeHSO4+               1.905e-016  1.730e-016   -15.720   -15.762    -0.042
   FeSO4+                1.654e-025  1.502e-025   -24.781   -24.823    -0.042
   Fe(SO4)2-             2.230e-031  2.025e-031   -30.652   -30.694    -0.042
   FeHSO4+2              7.712e-032  5.250e-032   -31.113   -31.280    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.98   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.10  -12.07   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.56   -2.30   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.34   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.33  -11.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.39   -9.98   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.40  -43.23   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.63  -42.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.50  -41.78   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.57  -44.96   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.51  -14.62   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.09  -89.80   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS



MnSO4           -14.55  -11.89    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.44  -14.62   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.02  -10.58   -8.56  BaCO3

Reaction step 55.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.100e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.478e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.521e-003 -1.079e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.190e-004  4.190e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  9.890e-004  9.890e-004
Witherite           -2.02  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.469e-004  Surface charge, eq

Hfo_s         
 4.760e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      3.075e-006       0.646  3.075e-006      -5.512
Hfo_sOMn+        1.238e-006       0.260  1.238e-006      -5.907
Hfo_sOFe+        3.038e-007       0.064  3.039e-007      -6.517
Hfo_sOHBa+2      7.599e-008       0.016  7.599e-008      -7.119
Hfo_sOH2+        4.873e-008       0.010  4.873e-008      -7.312
Hfo_sOH          1.918e-008       0.004  1.918e-008      -7.717
Hfo_sO-          1.729e-010       0.000  1.729e-010      -9.762

Hfo           
 1.469e-004  Surface charge, eq

Hfo_w         
 1.904e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.279e-004       0.672  1.279e-004      -3.893
Hfo_wOH          5.035e-005       0.264  5.036e-005      -4.298
Hfo_wOFe+        7.444e-006       0.039  7.445e-006      -5.128
Hfo_wOMn+        2.581e-006       0.014  2.581e-006      -5.588
Hfo_wOCa+        9.376e-007       0.005  9.376e-007      -6.028
Hfo_wOMg+        5.404e-007       0.003  5.404e-007      -6.267
Hfo_wO-          4.540e-007       0.002  4.540e-007      -6.343
Hfo_wOFeOH       1.537e-007       0.001  1.537e-007      -6.813
Hfo_wH2AsO3      9.763e-009       0.000  9.763e-009      -8.010
Hfo_wOBa+        3.349e-010       0.000  3.350e-010      -9.475
Hfo_wSO4-        2.395e-011       0.000  2.395e-011     -10.621
Hfo_wOHSO4-2     1.880e-011       0.000  1.880e-011     -10.726
Hfo_wOHAsO4-3    2.115e-017       0.000  2.115e-017     -16.675
Hfo_wHAsO4-      3.057e-018       0.000  3.057e-018     -17.515
Hfo_wH2AsO4      2.513e-019       0.000  2.513e-019     -18.600

Mno           
-2.626e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.116e-025       0.000  3.116e-025     -24.506
Mno_O3Ca         1.933e-026       0.000  1.933e-026     -25.714
Mno_O3-2         1.560e-026       0.000  1.560e-026     -25.807
Mno_O3HMn+       5.576e-027       0.000  5.576e-027     -26.254
Mno_O3Ba         3.250e-027       0.000  3.250e-027     -26.488
Mno_O3H-         7.000e-028       0.000  7.000e-028     -27.155
Mno_O3Na-        3.264e-028       0.000  3.264e-028     -27.486
Mno_O3HCa+       3.019e-028       0.000  3.019e-028     -27.520
Mno_O3Mg         2.383e-028       0.000  2.383e-028     -27.623
Mno_O3HBa+       9.078e-029       0.000  9.078e-029     -28.042
Mno_O3HMg+       2.519e-030       0.000  2.519e-030     -29.599
Mno_O3HNa        1.366e-030       0.000  1.366e-030     -29.864
Mno_O3H2         2.358e-032       0.000  2.358e-032     -31.627
Mno_O3H3+        2.126e-037       0.000  2.126e-037     -36.672
Mno_O3H3Cl       5.243e-040       0.000  5.243e-040     -39.280

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               2.097e-005  2.097e-005
C                1.266e-002  1.266e-002
Ca               2.629e-003  2.629e-003
Cl               9.873e-005  9.873e-005
Fe               8.345e-005  8.344e-005
K                1.893e-005  1.893e-005
Mg               8.433e-005  8.432e-005
Mn               4.538e-005  4.538e-005



Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.885      Charge balance
                                       pe  =  -3.900      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.526e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.211e-003
                       Total CO2 (mol/kg)  =  7.618e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.475e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.96
                               Iterations  =  31
                                  Total H  = 1.110360e+002
                                  Total O  = 5.552605e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.419e-007  1.303e-007    -6.848    -6.885    -0.037
   OH-                   8.456e-008  7.681e-008    -7.073    -7.115    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.204e-007  2.911e-007    -6.494    -6.536    -0.042
   H3AsO3                7.526e-010  7.541e-010    -9.123    -9.123     0.001
   H2AsO3-               4.510e-012  4.097e-012   -11.346   -11.388    -0.042
   As3S4(HS)2-           7.311e-016  6.641e-016   -15.136   -15.178    -0.042
   H4AsO3+               5.359e-017  4.868e-017   -16.271   -16.313    -0.042
   HAsO3-2               9.215e-020  6.273e-020   -19.036   -19.203    -0.167
   AsO3-3                2.282e-028  9.606e-029   -27.642   -28.017    -0.376
As(5)           2.278e-018
   H2AsO4-               1.333e-018  1.211e-018   -17.875   -17.917    -0.042
   HAsO4-2               9.444e-019  6.429e-019   -18.025   -18.192    -0.167
   H3AsO4                3.142e-023  3.148e-023   -22.503   -22.502     0.001
   AsO4-3                2.624e-023  1.105e-023   -22.581   -22.957    -0.376
Ba              2.097e-005
   Ba+2                  2.018e-005  1.374e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.768e-007  7.056e-007    -6.110    -6.151    -0.042
   BaCO3                 1.366e-008  1.369e-008    -7.865    -7.864     0.001
   BaSO4                 4.161e-010  4.169e-010    -9.381    -9.380     0.001
   BaOH+                 3.932e-012  3.571e-012   -11.405   -11.447    -0.042
C(-4)           5.040e-003
   CH4                   5.040e-003  5.050e-003    -2.298    -2.297     0.001
C(4)            7.618e-003
   HCO3-                 5.881e-003  5.359e-003    -2.231    -2.271    -0.040
   CO2                   1.567e-003  1.570e-003    -2.805    -2.804     0.001
   CaHCO3+               1.292e-004  1.174e-004    -3.889    -3.930    -0.042
   MnHCO3+               1.111e-005  1.009e-005    -4.954    -4.996    -0.042
   FeHCO3+               1.085e-005  9.859e-006    -4.964    -5.006    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.843e-006  3.490e-006    -5.415    -5.457    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.798e-006  1.929e-006    -5.553    -5.715    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.768e-007  7.056e-007    -6.110    -6.151    -0.042
   NaHCO3                5.935e-007  5.946e-007    -6.227    -6.226     0.001
   MgCO3                 1.023e-007  1.025e-007    -6.990    -6.989     0.001
   BaCO3                 1.366e-008  1.369e-008    -7.865    -7.864     0.001
   NaCO3-                7.802e-009  7.087e-009    -8.108    -8.150    -0.042
Ca              2.629e-003
   Ca+2                  2.494e-003  1.718e-003    -2.603    -2.765    -0.162
   CaHCO3+               1.292e-004  1.174e-004    -3.889    -3.930    -0.042



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.071e-008  2.075e-008    -7.684    -7.683     0.001
   CaOH+                 2.408e-009  2.187e-009    -8.618    -8.660    -0.042
   CaHSO4+               1.744e-014  1.584e-014   -13.758   -13.800    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.482e-009  7.705e-009    -8.071    -8.113    -0.042
   FeCl+                 2.503e-009  2.274e-009    -8.601    -8.643    -0.042
   MnCl2                 3.006e-013  3.012e-013   -12.522   -12.521     0.001
   MnCl3-                8.176e-018  7.427e-018   -17.087   -17.129    -0.042
   FeCl+2                8.793e-025  5.986e-025   -24.056   -24.223    -0.167
   FeCl2+                2.636e-028  2.394e-028   -27.579   -27.621    -0.042
   FeCl3                 2.140e-033  2.144e-033   -32.670   -32.669     0.001
Fe(2)           8.345e-005
   Fe(HS)2               4.439e-005  4.448e-005    -4.353    -4.352     0.001
   Fe+2                  2.702e-005  1.840e-005    -4.568    -4.735    -0.167
   FeHCO3+               1.085e-005  9.859e-006    -4.964    -5.006    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.777e-007  2.522e-007    -6.556    -6.598    -0.042
   FeOH+                 4.914e-008  4.464e-008    -7.309    -7.350    -0.042
   FeCl+                 2.503e-009  2.274e-009    -8.601    -8.643    -0.042
   FeSO4                 1.977e-010  1.981e-010    -9.704    -9.703     0.001
   Fe(OH)2               2.909e-012  2.915e-012   -11.536   -11.535     0.001
   Fe(OH)3-              9.147e-016  8.308e-016   -15.039   -15.080    -0.042
   FeHSO4+               1.868e-016  1.697e-016   -15.729   -15.770    -0.042
Fe(3)           5.838e-014
   Fe(OH)2+              3.067e-014  2.786e-014   -13.513   -13.555    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.121e-016  1.927e-016   -15.673   -15.715    -0.042
   FeOH+2                1.611e-017  1.097e-017   -16.793   -16.960    -0.167
   Fe+3                  5.259e-022  2.214e-022   -21.279   -21.655    -0.376
   FeCl+2                8.793e-025  5.986e-025   -24.056   -24.223    -0.167
   FeSO4+                1.618e-025  1.470e-025   -24.791   -24.833    -0.042
   FeCl2+                2.636e-028  2.394e-028   -27.579   -27.621    -0.042
   Fe(SO4)2-             2.144e-031  1.947e-031   -30.669   -30.711    -0.042
   FeHSO4+2              7.533e-032  5.129e-032   -31.123   -31.290    -0.167
   Fe2(OH)2+4            1.507e-032  3.237e-033   -31.822   -32.490    -0.668
   FeCl3                 2.140e-033  2.144e-033   -32.670   -32.669     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.681   -43.725    -1.044
H(0)            1.511e-009
   H2                    7.557e-010  7.572e-010    -9.122    -9.121     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.041e-012  7.304e-012   -11.095   -11.136    -0.042
Mg              8.433e-005
   Mg+2                  8.038e-005  5.567e-005    -4.095    -4.254    -0.160
   MgHCO3+               3.843e-006  3.490e-006    -5.415    -5.457    -0.042
   MgCO3                 1.023e-007  1.025e-007    -6.990    -6.989     0.001
   MgOH+                 1.707e-009  1.551e-009    -8.768    -8.809    -0.042
   MgSO4                 7.887e-010  7.902e-010    -9.103    -9.102     0.001
Mn(2)           4.538e-005
   Mn+2                  3.103e-005  2.112e-005    -4.508    -4.675    -0.167
   MnHCO3+               1.111e-005  1.009e-005    -4.954    -4.996    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.482e-009  7.705e-009    -8.071    -8.113    -0.042
   MnOH+                 4.586e-009  4.166e-009    -8.339    -8.380    -0.042
   MnSO4                 2.270e-010  2.275e-010    -9.644    -9.643     0.001
   MnCl2                 3.006e-013  3.012e-013   -12.522   -12.521     0.001
   MnCl3-                8.176e-018  7.427e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.664e-019  1.512e-019   -18.779   -18.820    -0.042
Mn(3)           1.954e-034
   Mn+3                  1.954e-034  8.225e-035   -33.709   -34.085    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.467   -83.634    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.876   -96.918    -0.042
Na              2.176e-004



   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.935e-007  5.946e-007    -6.227    -6.226     0.001
   NaCO3-                7.802e-009  7.087e-009    -8.108    -8.150    -0.042
   NaSO4-                6.593e-011  5.989e-011   -10.181   -10.223    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.139   -74.139     0.001
S(-2)           2.083e-004
   H2S                   5.922e-005  5.934e-005    -4.228    -4.227     0.001
   HS-                   5.734e-005  5.208e-005    -4.242    -4.283    -0.042
   Fe(HS)2               4.439e-005  4.448e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          3.204e-007  2.911e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.777e-007  2.522e-007    -6.556    -6.598    -0.042
   S5-2                  1.395e-007  1.016e-007    -6.855    -6.993    -0.138
   S4-2                  8.262e-008  5.926e-008    -7.083    -7.227    -0.144
   S6-2                  7.125e-008  5.257e-008    -7.147    -7.279    -0.132
   S-2                   7.091e-011  4.828e-011   -10.149   -10.316    -0.167
   S3-2                  2.959e-011  2.088e-011   -10.529   -10.680    -0.151
   S2-2                  1.702e-012  1.185e-012   -11.769   -11.926    -0.157
   As3S4(HS)2-           7.311e-016  6.641e-016   -15.136   -15.178    -0.042
S(6)            1.107e-007
   SO4-2                 8.827e-008  6.055e-008    -7.054    -7.218    -0.164
   CaSO4                 2.071e-008  2.075e-008    -7.684    -7.683     0.001
   MgSO4                 7.887e-010  7.902e-010    -9.103    -9.102     0.001
   BaSO4                 4.161e-010  4.169e-010    -9.381    -9.380     0.001
   MnSO4                 2.270e-010  2.275e-010    -9.644    -9.643     0.001
   FeSO4                 1.977e-010  1.981e-010    -9.704    -9.703     0.001
   NaSO4-                6.593e-011  5.989e-011   -10.181   -10.223    -0.042
   KSO4-                 8.041e-012  7.304e-012   -11.095   -11.136    -0.042
   HSO4-                 8.446e-013  7.671e-013   -12.073   -12.115    -0.042
   CaHSO4+               1.744e-014  1.584e-014   -13.758   -13.800    -0.042
   FeHSO4+               1.868e-016  1.697e-016   -15.729   -15.770    -0.042
   FeSO4+                1.618e-025  1.470e-025   -24.791   -24.833    -0.042
   Fe(SO4)2-             2.144e-031  1.947e-031   -30.669   -30.711    -0.042
   FeHSO4+2              7.533e-032  5.129e-032   -31.123   -31.290    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.62   -9.98   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.11  -12.08   -9.97  BaSO4
Birnessite      -28.54   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.56   -2.30   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.33  -11.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.40   -9.98   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.42  -43.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.65  -42.86   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.52  -41.80   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.59  -44.98   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.51  -14.63   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.11  -89.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.56  -11.89    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.45  -14.63   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.02  -10.58   -8.56  BaCO3

Reaction step 56.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.120e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.476e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.398e-003 -1.202e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.190e-004  4.190e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.112e-003  1.112e-003
Witherite           -2.01  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.449e-004  Surface charge, eq

Hfo_s         
 4.699e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.033e-006       0.646  3.034e-006      -5.518
Hfo_sOMn+        1.223e-006       0.260  1.223e-006      -5.913
Hfo_sOFe+        3.002e-007       0.064  3.002e-007      -6.523
Hfo_sOHBa+2      7.503e-008       0.016  7.503e-008      -7.125
Hfo_sOH2+        4.804e-008       0.010  4.804e-008      -7.318
Hfo_sOH          1.893e-008       0.004  1.893e-008      -7.723
Hfo_sO-          1.710e-010       0.000  1.710e-010      -9.767

Hfo           
 1.449e-004  Surface charge, eq

Hfo_w         
 1.880e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.262e-004       0.672  1.262e-004      -3.899
Hfo_wOH          4.975e-005       0.265  4.975e-005      -4.303
Hfo_wOFe+        7.362e-006       0.039  7.362e-006      -5.133
Hfo_wOMn+        2.553e-006       0.014  2.553e-006      -5.593
Hfo_wOCa+        9.272e-007       0.005  9.272e-007      -6.033
Hfo_wOMg+        5.348e-007       0.003  5.348e-007      -6.272
Hfo_wO-          4.492e-007       0.002  4.492e-007      -6.348
Hfo_wOFeOH       1.522e-007       0.001  1.523e-007      -6.817
Hfo_wH2AsO3      9.654e-009       0.000  9.655e-009      -8.015
Hfo_wOBa+        3.315e-010       0.000  3.315e-010      -9.480
Hfo_wSO4-        2.322e-011       0.000  2.323e-011     -10.634
Hfo_wOHSO4-2     1.826e-011       0.000  1.826e-011     -10.738
Hfo_wOHAsO4-3    2.090e-017       0.000  2.091e-017     -16.680
Hfo_wHAsO4-      3.013e-018       0.000  3.013e-018     -17.521
Hfo_wH2AsO4      2.474e-019       0.000  2.474e-019     -18.607

Mno           
-2.993e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.548e-030       0.000  3.548e-030     -29.450
Mno_O3Ca         2.202e-031       0.000  2.202e-031     -30.657
Mno_O3-2         1.778e-031       0.000  1.778e-031     -30.750
Mno_O3HMn+       6.341e-032       0.000  6.341e-032     -31.198
Mno_O3Ba         3.704e-032       0.000  3.704e-032     -31.431
Mno_O3H-         7.964e-033       0.000  7.964e-033     -32.099
Mno_O3Na-        3.719e-033       0.000  3.719e-033     -32.430



Mno_O3HCa+       3.433e-033       0.000  3.433e-033     -32.464
Mno_O3Mg         2.715e-033       0.000  2.715e-033     -32.566
Mno_O3HBa+       1.033e-033       0.000  1.033e-033     -32.986
Mno_O3HMg+       2.867e-035       0.000  2.867e-035     -34.543
Mno_O3HNa        1.554e-035       0.000  1.554e-035     -34.808
Mno_O3H2         2.679e-037       0.000  2.679e-037     -36.572
Mno_O3H3+        2.412e-042       0.000  2.412e-042     -41.618
Mno_O3H3Cl       5.948e-045       0.000  5.948e-045     -44.226

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               2.097e-005  2.097e-005
C                1.273e-002  1.273e-002
Ca               2.627e-003  2.627e-003
Cl               9.873e-005  9.873e-005
Fe               8.343e-005  8.343e-005
K                1.893e-005  1.893e-005
Mg               8.433e-005  8.433e-005
Mn               4.534e-005  4.534e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.886      Charge balance
                                       pe  =  -3.901      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.520e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.205e-003
                       Total CO2 (mol/kg)  =  7.608e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.456e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.95
                               Iterations  =  32
                                  Total H  = 1.110365e+002
                                  Total O  = 5.552612e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.417e-007  1.301e-007    -6.849    -6.886    -0.037
   OH-                   8.468e-008  7.692e-008    -7.072    -7.114    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.205e-007  2.912e-007    -6.494    -6.536    -0.042
   H3AsO3                7.533e-010  7.548e-010    -9.123    -9.122     0.001
   H2AsO3-               4.521e-012  4.107e-012   -11.345   -11.387    -0.042
   As3S4(HS)2-           7.297e-016  6.629e-016   -15.137   -15.179    -0.042
   H4AsO3+               5.356e-017  4.866e-017   -16.271   -16.313    -0.042
   HAsO3-2               9.249e-020  6.297e-020   -19.034   -19.201    -0.167
   AsO3-3                2.293e-028  9.657e-029   -27.640   -28.015    -0.376
As(5)           2.273e-018
   H2AsO4-               1.330e-018  1.208e-018   -17.876   -17.918    -0.042
   HAsO4-2               9.435e-019  6.424e-019   -18.025   -18.192    -0.167
   H3AsO4                3.130e-023  3.136e-023   -22.504   -22.504     0.001
   AsO4-3                2.625e-023  1.105e-023   -22.581   -22.957    -0.376
Ba              2.097e-005
   Ba+2                  2.018e-005  1.374e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.762e-007  7.051e-007    -6.110    -6.152    -0.042
   BaCO3                 1.367e-008  1.370e-008    -7.864    -7.863     0.001
   BaSO4                 4.091e-010  4.099e-010    -9.388    -9.387     0.001



   BaOH+                 3.938e-012  3.577e-012   -11.405   -11.446    -0.042
C(-4)           5.125e-003
   CH4                   5.125e-003  5.135e-003    -2.290    -2.289     0.001
C(4)            7.608e-003
   HCO3-                 5.876e-003  5.354e-003    -2.231    -2.271    -0.040
   CO2                   1.564e-003  1.567e-003    -2.806    -2.805     0.001
   CaHCO3+               1.290e-004  1.172e-004    -3.889    -3.931    -0.042
   MnHCO3+               1.109e-005  1.007e-005    -4.955    -4.997    -0.042
   FeHCO3+               1.084e-005  9.844e-006    -4.965    -5.007    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.840e-006  3.488e-006    -5.416    -5.457    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.800e-006  1.930e-006    -5.553    -5.715    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.762e-007  7.051e-007    -6.110    -6.152    -0.042
   NaHCO3                5.930e-007  5.941e-007    -6.227    -6.226     0.001
   MgCO3                 1.023e-007  1.025e-007    -6.990    -6.989     0.001
   BaCO3                 1.367e-008  1.370e-008    -7.864    -7.863     0.001
   NaCO3-                7.806e-009  7.091e-009    -8.108    -8.149    -0.042
Ca              2.627e-003
   Ca+2                  2.492e-003  1.717e-003    -2.603    -2.765    -0.162
   CaHCO3+               1.290e-004  1.172e-004    -3.889    -3.931    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.035e-008  2.039e-008    -7.691    -7.691     0.001
   CaOH+                 2.410e-009  2.189e-009    -8.618    -8.660    -0.042
   CaHSO4+               1.711e-014  1.554e-014   -13.767   -13.809    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.478e-009  7.701e-009    -8.072    -8.113    -0.042
   FeCl+                 2.502e-009  2.273e-009    -8.602    -8.643    -0.042
   MnCl2                 3.004e-013  3.010e-013   -12.522   -12.521     0.001
   MnCl3-                8.172e-018  7.423e-018   -17.088   -17.129    -0.042
   FeCl+2                8.754e-025  5.960e-025   -24.058   -24.225    -0.167
   FeCl2+                2.624e-028  2.384e-028   -27.581   -27.623    -0.042
   FeCl3                 2.130e-033  2.135e-033   -32.672   -32.671     0.001
Fe(2)           8.343e-005
   Fe(HS)2               4.441e-005  4.449e-005    -4.353    -4.352     0.001
   Fe+2                  2.701e-005  1.839e-005    -4.569    -4.735    -0.167
   FeHCO3+               1.084e-005  9.844e-006    -4.965    -5.007    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.779e-007  2.525e-007    -6.556    -6.598    -0.042
   FeOH+                 4.918e-008  4.468e-008    -7.308    -7.350    -0.042
   FeCl+                 2.502e-009  2.273e-009    -8.602    -8.643    -0.042
   FeSO4                 1.943e-010  1.946e-010    -9.712    -9.711     0.001
   Fe(OH)2               2.916e-012  2.922e-012   -11.535   -11.534     0.001
   Fe(OH)3-              9.182e-016  8.340e-016   -15.037   -15.079    -0.042
   FeHSO4+               1.833e-016  1.665e-016   -15.737   -15.779    -0.042
Fe(3)           5.833e-014
   Fe(OH)2+              3.062e-014  2.782e-014   -13.514   -13.556    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.124e-016  1.929e-016   -15.673   -15.715    -0.042
   FeOH+2                1.606e-017  1.093e-017   -16.794   -16.961    -0.167
   Fe+3                  5.234e-022  2.204e-022   -21.281   -21.657    -0.376
   FeCl+2                8.754e-025  5.960e-025   -24.058   -24.225    -0.167
   FeSO4+                1.584e-025  1.439e-025   -24.800   -24.842    -0.042
   FeCl2+                2.624e-028  2.384e-028   -27.581   -27.623    -0.042
   Fe(SO4)2-             2.062e-031  1.873e-031   -30.686   -30.727    -0.042
   FeHSO4+2              7.361e-032  5.012e-032   -31.133   -31.300    -0.167
   Fe2(OH)2+4            1.497e-032  3.218e-033   -31.825   -32.492    -0.668
   FeCl3                 2.130e-033  2.135e-033   -32.672   -32.671     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.685   -43.728    -1.043
H(0)            1.519e-009
   H2                    7.593e-010  7.608e-010    -9.120    -9.119     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.904e-012  7.180e-012   -11.102   -11.144    -0.042
Mg              8.433e-005



   Mg+2                  8.039e-005  5.568e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.840e-006  3.488e-006    -5.416    -5.457    -0.042
   MgCO3                 1.023e-007  1.025e-007    -6.990    -6.989     0.001
   MgOH+                 1.710e-009  1.553e-009    -8.767    -8.809    -0.042
   MgSO4                 7.755e-010  7.770e-010    -9.110    -9.110     0.001
Mn(2)           4.534e-005
   Mn+2                  3.101e-005  2.111e-005    -4.509    -4.675    -0.167
   MnHCO3+               1.109e-005  1.007e-005    -4.955    -4.997    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.478e-009  7.701e-009    -8.072    -8.113    -0.042
   MnOH+                 4.590e-009  4.169e-009    -8.338    -8.380    -0.042
   MnSO4                 2.230e-010  2.235e-010    -9.652    -9.651     0.001
   MnCl2                 3.004e-013  3.010e-013   -12.522   -12.521     0.001
   MnCl3-                8.172e-018  7.423e-018   -17.088   -17.129    -0.042
   Mn(OH)3-              1.671e-019  1.518e-019   -18.777   -18.819    -0.042
Mn(3)           1.945e-034
   Mn+3                  1.945e-034  8.189e-035   -33.711   -34.087    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.469   -83.636    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.879   -96.921    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.930e-007  5.941e-007    -6.227    -6.226     0.001
   NaCO3-                7.806e-009  7.091e-009    -8.108    -8.149    -0.042
   NaSO4-                6.481e-011  5.887e-011   -10.188   -10.230    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.144   -74.143     0.001
S(-2)           2.083e-004
   H2S                   5.916e-005  5.928e-005    -4.228    -4.227     0.001
   HS-                   5.736e-005  5.211e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.441e-005  4.449e-005    -4.353    -4.352     0.001
   AsS(OH)(HS)-          3.205e-007  2.912e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.779e-007  2.525e-007    -6.556    -6.598    -0.042
   S5-2                  1.398e-007  1.018e-007    -6.855    -6.992    -0.138
   S4-2                  8.277e-008  5.937e-008    -7.082    -7.226    -0.144
   S6-2                  7.138e-008  5.267e-008    -7.146    -7.278    -0.132
   S-2                   7.104e-011  4.837e-011   -10.148   -10.315    -0.167
   S3-2                  2.964e-011  2.092e-011   -10.528   -10.679    -0.151
   S2-2                  1.705e-012  1.187e-012   -11.768   -11.925    -0.157
   As3S4(HS)2-           7.297e-016  6.629e-016   -15.137   -15.179    -0.042
S(6)            1.088e-007
   SO4-2                 8.677e-008  5.953e-008    -7.062    -7.225    -0.164
   CaSO4                 2.035e-008  2.039e-008    -7.691    -7.691     0.001
   MgSO4                 7.755e-010  7.770e-010    -9.110    -9.110     0.001
   BaSO4                 4.091e-010  4.099e-010    -9.388    -9.387     0.001
   MnSO4                 2.230e-010  2.235e-010    -9.652    -9.651     0.001
   FeSO4                 1.943e-010  1.946e-010    -9.712    -9.711     0.001
   NaSO4-                6.481e-011  5.887e-011   -10.188   -10.230    -0.042
   KSO4-                 7.904e-012  7.180e-012   -11.102   -11.144    -0.042
   HSO4-                 8.290e-013  7.530e-013   -12.081   -12.123    -0.042
   CaHSO4+               1.711e-014  1.554e-014   -13.767   -13.809    -0.042
   FeHSO4+               1.833e-016  1.665e-016   -15.737   -15.779    -0.042
   FeSO4+                1.584e-025  1.439e-025   -24.800   -24.842    -0.042
   Fe(SO4)2-             2.062e-031  1.873e-031   -30.686   -30.727    -0.042
   FeHSO4+2              7.361e-032  5.012e-032   -31.133   -31.300    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.63   -9.99   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.01    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3



As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.12  -12.09   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.57   -2.29   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.34  -11.48   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.41   -9.99   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.44  -43.27   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.66  -42.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.53  -41.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.60  -44.99   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O
Mirabilite      -13.52  -14.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.14  -89.85   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.57  -11.90    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.46  -14.63   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.58   -8.56  BaCO3



Reaction step 57.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.140e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.474e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.275e-003 -1.325e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.191e-004  4.191e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.235e-003  1.235e-003
Witherite           -2.01  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.430e-004  Surface charge, eq

Hfo_s         
 4.638e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.992e-006       0.645  2.993e-006      -5.524
Hfo_sOMn+        1.208e-006       0.261  1.208e-006      -5.918
Hfo_sOFe+        2.966e-007       0.064  2.966e-007      -6.528
Hfo_sOHBa+2      7.407e-008       0.016  7.407e-008      -7.130
Hfo_sOH2+        4.735e-008       0.010  4.735e-008      -7.325
Hfo_sOH          1.869e-008       0.004  1.869e-008      -7.728
Hfo_sO-          1.690e-010       0.000  1.690e-010      -9.772

Hfo           
 1.430e-004  Surface charge, eq

Hfo_w         
 1.855e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.245e-004       0.671  1.245e-004      -3.905
Hfo_wOH          4.915e-005       0.265  4.915e-005      -4.309
Hfo_wOFe+        7.279e-006       0.039  7.279e-006      -5.138
Hfo_wOMn+        2.524e-006       0.014  2.524e-006      -5.598
Hfo_wOCa+        9.167e-007       0.005  9.167e-007      -6.038
Hfo_wOMg+        5.292e-007       0.003  5.292e-007      -6.276
Hfo_wO-          4.444e-007       0.002  4.444e-007      -6.352
Hfo_wOFeOH       1.507e-007       0.001  1.508e-007      -6.822



Hfo_wH2AsO3      9.546e-009       0.000  9.546e-009      -8.020
Hfo_wOBa+        3.280e-010       0.000  3.280e-010      -9.484
Hfo_wSO4-        2.253e-011       0.000  2.253e-011     -10.647
Hfo_wOHSO4-2     1.774e-011       0.000  1.774e-011     -10.751
Hfo_wOHAsO4-3    2.066e-017       0.000  2.066e-017     -16.685
Hfo_wHAsO4-      2.970e-018       0.000  2.970e-018     -17.527
Hfo_wH2AsO4      2.434e-019       0.000  2.434e-019     -18.614

Mno           
-5.602e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.634e-026       0.000  6.634e-026     -25.178
Mno_O3Ca         4.116e-027       0.000  4.116e-027     -26.385
Mno_O3-2         3.326e-027       0.000  3.326e-027     -26.478
Mno_O3HMn+       1.184e-027       0.000  1.184e-027     -26.927
Mno_O3Ba         6.931e-028       0.000  6.931e-028     -27.159
Mno_O3H-         1.488e-028       0.000  1.488e-028     -27.827
Mno_O3Na-        6.957e-029       0.000  6.957e-029     -28.158
Mno_O3HCa+       6.409e-029       0.000  6.409e-029     -28.193
Mno_O3Mg         5.081e-029       0.000  5.081e-029     -28.294
Mno_O3HBa+       1.930e-029       0.000  1.930e-029     -28.714
Mno_O3HMg+       5.357e-031       0.000  5.357e-031     -30.271
Mno_O3HNa        2.904e-031       0.000  2.904e-031     -30.537
Mno_O3H2         4.997e-033       0.000  4.997e-033     -32.301
Mno_O3H3+        4.492e-038       0.000  4.492e-038     -37.348
Mno_O3H3Cl       1.108e-040       0.000  1.108e-040     -39.956

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.214e-007
Ba               2.097e-005  2.097e-005
C                1.281e-002  1.281e-002
Ca               2.625e-003  2.625e-003
Cl               9.873e-005  9.873e-005
Fe               8.341e-005  8.341e-005
K                1.893e-005  1.893e-005
Mg               8.434e-005  8.433e-005
Mn               4.530e-005  4.530e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.886      Charge balance
                                       pe  =  -3.903      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.514e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.199e-003
                       Total CO2 (mol/kg)  =  7.599e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.436e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.93
                               Iterations  =  43
                                  Total H  = 1.110370e+002
                                  Total O  = 5.552619e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.415e-007  1.299e-007    -6.849    -6.886    -0.037
   OH-                   8.480e-008  7.703e-008    -7.072    -7.113    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.206e-007  2.913e-007    -6.494    -6.536    -0.042
   H3AsO3                7.540e-010  7.554e-010    -9.123    -9.122     0.001
   H2AsO3-               4.531e-012  4.116e-012   -11.344   -11.385    -0.042
   As3S4(HS)2-           7.284e-016  6.617e-016   -15.138   -15.179    -0.042
   H4AsO3+               5.353e-017  4.863e-017   -16.271   -16.313    -0.042
   HAsO3-2               9.283e-020  6.321e-020   -19.032   -19.199    -0.167
   AsO3-3                2.305e-028  9.707e-029   -27.637   -28.013    -0.376
As(5)           2.269e-018
   H2AsO4-               1.327e-018  1.205e-018   -17.877   -17.919    -0.042
   HAsO4-2               9.425e-019  6.418e-019   -18.026   -18.193    -0.167
   H3AsO4                3.118e-023  3.125e-023   -22.506   -22.505     0.001
   AsO4-3                2.625e-023  1.106e-023   -22.581   -22.956    -0.376
Ba              2.097e-005
   Ba+2                  2.018e-005  1.374e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.757e-007  7.046e-007    -6.110    -6.152    -0.042
   BaCO3                 1.368e-008  1.371e-008    -7.864    -7.863     0.001
   BaSO4                 4.024e-010  4.032e-010    -9.395    -9.395     0.001
   BaOH+                 3.944e-012  3.583e-012   -11.404   -11.446    -0.042
C(-4)           5.210e-003
   CH4                   5.210e-003  5.220e-003    -2.283    -2.282     0.001
C(4)            7.599e-003
   HCO3-                 5.870e-003  5.349e-003    -2.231    -2.272    -0.040
   CO2                   1.560e-003  1.563e-003    -2.807    -2.806     0.001
   CaHCO3+               1.289e-004  1.171e-004    -3.890    -3.932    -0.042
   MnHCO3+               1.107e-005  1.006e-005    -4.956    -4.997    -0.042
   FeHCO3+               1.082e-005  9.830e-006    -4.966    -5.007    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.837e-006  3.486e-006    -5.416    -5.458    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.801e-006  1.931e-006    -5.553    -5.714    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.757e-007  7.046e-007    -6.110    -6.152    -0.042
   NaHCO3                5.924e-007  5.936e-007    -6.227    -6.227     0.001
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   BaCO3                 1.368e-008  1.371e-008    -7.864    -7.863     0.001
   NaCO3-                7.810e-009  7.095e-009    -8.107    -8.149    -0.042
Ca              2.625e-003
   Ca+2                  2.491e-003  1.716e-003    -2.604    -2.766    -0.162
   CaHCO3+               1.289e-004  1.171e-004    -3.890    -3.932    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.000e-008  2.004e-008    -7.699    -7.698     0.001
   CaOH+                 2.412e-009  2.191e-009    -8.618    -8.659    -0.042
   CaHSO4+               1.679e-014  1.525e-014   -13.775   -13.817    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.955e-005    -4.006    -4.048    -0.042
   MnCl+                 8.473e-009  7.697e-009    -8.072    -8.114    -0.042
   FeCl+                 2.501e-009  2.272e-009    -8.602    -8.644    -0.042
   MnCl2                 3.003e-013  3.009e-013   -12.522   -12.522     0.001
   MnCl3-                8.168e-018  7.420e-018   -17.088   -17.130    -0.042
   FeCl+2                8.715e-025  5.934e-025   -24.060   -24.227    -0.167
   FeCl2+                2.613e-028  2.374e-028   -27.583   -27.625    -0.042
   FeCl3                 2.121e-033  2.126e-033   -32.673   -32.673     0.001
Fe(2)           8.341e-005
   Fe(HS)2               4.442e-005  4.451e-005    -4.352    -4.352     0.001
   Fe+2                  2.699e-005  1.838e-005    -4.569    -4.736    -0.167
   FeHCO3+               1.082e-005  9.830e-006    -4.966    -5.007    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.781e-007  2.527e-007    -6.556    -6.597    -0.042
   FeOH+                 4.923e-008  4.472e-008    -7.308    -7.350    -0.042
   FeCl+                 2.501e-009  2.272e-009    -8.602    -8.644    -0.042
   FeSO4                 1.909e-010  1.913e-010    -9.719    -9.718     0.001
   Fe(OH)2               2.923e-012  2.929e-012   -11.534   -11.533     0.001



   Fe(OH)3-              9.216e-016  8.372e-016   -15.035   -15.077    -0.042
   FeHSO4+               1.798e-016  1.634e-016   -15.745   -15.787    -0.042
Fe(3)           5.829e-014
   Fe(OH)2+              3.058e-014  2.778e-014   -13.515   -13.556    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.127e-016  1.932e-016   -15.672   -15.714    -0.042
   FeOH+2                1.601e-017  1.090e-017   -16.796   -16.962    -0.167
   Fe+3                  5.210e-022  2.195e-022   -21.283   -21.659    -0.376
   FeCl+2                8.715e-025  5.934e-025   -24.060   -24.227    -0.167
   FeSO4+                1.550e-025  1.408e-025   -24.810   -24.851    -0.042
   FeCl2+                2.613e-028  2.374e-028   -27.583   -27.625    -0.042
   Fe(SO4)2-             1.985e-031  1.804e-031   -30.702   -30.744    -0.042
   FeHSO4+2              7.196e-032  4.900e-032   -31.143   -31.310    -0.167
   Fe2(OH)2+4            1.488e-032  3.199e-033   -31.827   -32.495    -0.668
   FeCl3                 2.121e-033  2.126e-033   -32.673   -32.673     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.688   -43.731    -1.043
H(0)            1.526e-009
   H2                    7.629e-010  7.644e-010    -9.118    -9.117     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.772e-012  7.061e-012   -11.109   -11.151    -0.042
Mg              8.434e-005
   Mg+2                  8.039e-005  5.569e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.837e-006  3.486e-006    -5.416    -5.458    -0.042
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   MgOH+                 1.713e-009  1.556e-009    -8.766    -8.808    -0.042
   MgSO4                 7.627e-010  7.642e-010    -9.118    -9.117     0.001
Mn(2)           4.530e-005
   Mn+2                  3.099e-005  2.110e-005    -4.509    -4.676    -0.167
   MnHCO3+               1.107e-005  1.006e-005    -4.956    -4.997    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.473e-009  7.697e-009    -8.072    -8.114    -0.042
   MnOH+                 4.594e-009  4.173e-009    -8.338    -8.380    -0.042
   MnSO4                 2.192e-010  2.196e-010    -9.659    -9.658     0.001
   MnCl2                 3.003e-013  3.009e-013   -12.522   -12.522     0.001
   MnCl3-                8.168e-018  7.420e-018   -17.088   -17.130    -0.042
   Mn(OH)3-              1.677e-019  1.523e-019   -18.775   -18.817    -0.042
Mn(3)           1.936e-034
   Mn+3                  1.936e-034  8.153e-035   -33.713   -34.089    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.471   -83.638    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.883   -96.925    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.924e-007  5.936e-007    -6.227    -6.227     0.001
   NaCO3-                7.810e-009  7.095e-009    -8.107    -8.149    -0.042
   NaSO4-                6.373e-011  5.789e-011   -10.196   -10.237    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.148   -74.147     0.001
S(-2)           2.083e-004
   H2S                   5.910e-005  5.922e-005    -4.228    -4.228     0.001
   HS-                   5.739e-005  5.213e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.442e-005  4.451e-005    -4.352    -4.352     0.001
   AsS(OH)(HS)-          3.206e-007  2.913e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.781e-007  2.527e-007    -6.556    -6.597    -0.042
   S5-2                  1.400e-007  1.019e-007    -6.854    -6.992    -0.138
   S4-2                  8.292e-008  5.948e-008    -7.081    -7.226    -0.144
   S6-2                  7.151e-008  5.277e-008    -7.146    -7.278    -0.132
   S-2                   7.117e-011  4.846e-011   -10.148   -10.315    -0.167
   S3-2                  2.970e-011  2.096e-011   -10.527   -10.679    -0.151
   S2-2                  1.708e-012  1.190e-012   -11.768   -11.925    -0.157
   As3S4(HS)2-           7.284e-016  6.617e-016   -15.138   -15.179    -0.042
S(6)            1.070e-007
   SO4-2                 8.531e-008  5.853e-008    -7.069    -7.233    -0.164
   CaSO4                 2.000e-008  2.004e-008    -7.699    -7.698     0.001
   MgSO4                 7.627e-010  7.642e-010    -9.118    -9.117     0.001



   BaSO4                 4.024e-010  4.032e-010    -9.395    -9.395     0.001
   MnSO4                 2.192e-010  2.196e-010    -9.659    -9.658     0.001
   FeSO4                 1.909e-010  1.913e-010    -9.719    -9.718     0.001
   NaSO4-                6.373e-011  5.789e-011   -10.196   -10.237    -0.042
   KSO4-                 7.772e-012  7.061e-012   -11.109   -11.151    -0.042
   HSO4-                 8.139e-013  7.394e-013   -12.089   -12.131    -0.042
   CaHSO4+               1.679e-014  1.525e-014   -13.775   -13.817    -0.042
   FeHSO4+               1.798e-016  1.634e-016   -15.745   -15.787    -0.042
   FeSO4+                1.550e-025  1.408e-025   -24.810   -24.851    -0.042
   Fe(SO4)2-             1.985e-031  1.804e-031   -30.702   -30.744    -0.042
   FeHSO4+2              7.196e-032  4.900e-032   -31.143   -31.310    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.00   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.12  -12.09   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.35  -11.49   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.42  -10.00   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.45  -43.28   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.68  -42.89   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.55  -41.83   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.62  -45.01   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.53  -14.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.16  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.58  -11.91    2.67  MnSO4



Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.25  -74.15   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.33  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.46  -14.64   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.58   -8.56  BaCO3

Reaction step 58.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.160e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.473e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.153e-003 -1.447e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.192e-004  4.192e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.357e-003  1.357e-003
Witherite           -2.01  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.411e-004  Surface charge, eq

Hfo_s         
 4.576e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.952e-006       0.645  2.952e-006      -5.530



Hfo_sOMn+        1.193e-006       0.261  1.193e-006      -5.923
Hfo_sOFe+        2.930e-007       0.064  2.930e-007      -6.533
Hfo_sOHBa+2      7.311e-008       0.016  7.311e-008      -7.136
Hfo_sOH2+        4.666e-008       0.010  4.666e-008      -7.331
Hfo_sOH          1.844e-008       0.004  1.844e-008      -7.734
Hfo_sO-          1.670e-010       0.000  1.670e-010      -9.777

Hfo           
 1.411e-004  Surface charge, eq

Hfo_w         
 1.831e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.228e-004       0.671  1.228e-004      -3.911
Hfo_wOH          4.854e-005       0.265  4.854e-005      -4.314
Hfo_wOFe+        7.196e-006       0.039  7.196e-006      -5.143
Hfo_wOMn+        2.495e-006       0.014  2.495e-006      -5.603
Hfo_wOCa+        9.062e-007       0.005  9.062e-007      -6.043
Hfo_wOMg+        5.235e-007       0.003  5.235e-007      -6.281
Hfo_wO-          4.396e-007       0.002  4.396e-007      -6.357
Hfo_wOFeOH       1.492e-007       0.001  1.492e-007      -6.826
Hfo_wH2AsO3      9.436e-009       0.000  9.437e-009      -8.025
Hfo_wOBa+        3.245e-010       0.000  3.245e-010      -9.489
Hfo_wSO4-        2.185e-011       0.000  2.185e-011     -10.660
Hfo_wOHSO4-2     1.723e-011       0.000  1.723e-011     -10.764
Hfo_wOHAsO4-3    2.042e-017       0.000  2.042e-017     -16.690
Hfo_wHAsO4-      2.926e-018       0.000  2.926e-018     -17.534
Hfo_wH2AsO4      2.395e-019       0.000  2.396e-019     -18.621

Mno           
-2.671e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.160e-025       0.000  3.160e-025     -24.500
Mno_O3Ca         1.961e-026       0.000  1.961e-026     -25.708
Mno_O3-2         1.585e-026       0.000  1.585e-026     -25.800
Mno_O3HMn+       5.632e-027       0.000  5.632e-027     -26.249
Mno_O3Ba         3.304e-027       0.000  3.304e-027     -26.481
Mno_O3H-         7.081e-028       0.000  7.081e-028     -27.150
Mno_O3Na-        3.316e-028       0.000  3.316e-028     -27.479
Mno_O3HCa+       3.049e-028       0.000  3.049e-028     -27.516
Mno_O3Mg         2.422e-028       0.000  2.422e-028     -27.616
Mno_O3HBa+       9.188e-029       0.000  9.189e-029     -28.037
Mno_O3HMg+       2.550e-030       0.000  2.550e-030     -29.593
Mno_O3HNa        1.382e-030       0.000  1.382e-030     -29.859
Mno_O3H2         2.375e-032       0.000  2.375e-032     -31.624
Mno_O3H3+        2.132e-037       0.000  2.132e-037     -36.671
Mno_O3H3Cl       5.258e-040       0.000  5.259e-040     -39.279

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.215e-007  3.215e-007
Ba               2.097e-005  2.097e-005
C                1.288e-002  1.288e-002
Ca               2.623e-003  2.623e-003
Cl               9.873e-005  9.873e-005
Fe               8.339e-005  8.339e-005
K                1.893e-005  1.893e-005
Mg               8.434e-005  8.434e-005
Mn               4.527e-005  4.527e-005
Na               2.176e-004  2.176e-004



S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.887      Charge balance
                                       pe  =  -3.905      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.508e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.194e-003
                       Total CO2 (mol/kg)  =  7.589e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.417e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.92
                               Iterations  =  38
                                  Total H  = 1.110376e+002
                                  Total O  = 5.552626e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.413e-007  1.297e-007    -6.850    -6.887    -0.037
   OH-                   8.491e-008  7.714e-008    -7.071    -7.113    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.215e-007
   AsS(OH)(HS)-          3.208e-007  2.914e-007    -6.494    -6.536    -0.042
   H3AsO3                7.546e-010  7.561e-010    -9.122    -9.121     0.001
   H2AsO3-               4.542e-012  4.126e-012   -11.343   -11.384    -0.042
   As3S4(HS)2-           7.271e-016  6.605e-016   -15.138   -15.180    -0.042
   H4AsO3+               5.350e-017  4.860e-017   -16.272   -16.313    -0.042
   HAsO3-2               9.317e-020  6.345e-020   -19.031   -19.198    -0.167
   AsO3-3                2.316e-028  9.757e-029   -27.635   -28.011    -0.375
As(5)           2.265e-018
   H2AsO4-               1.324e-018  1.203e-018   -17.878   -17.920    -0.042
   HAsO4-2               9.415e-019  6.412e-019   -18.026   -18.193    -0.167
   H3AsO4                3.107e-023  3.113e-023   -22.508   -22.507     0.001
   AsO4-3                2.626e-023  1.106e-023   -22.581   -22.956    -0.375
Ba              2.097e-005
   Ba+2                  2.018e-005  1.375e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.751e-007  7.041e-007    -6.111    -6.152    -0.042
   BaCO3                 1.369e-008  1.372e-008    -7.864    -7.863     0.001
   BaSO4                 3.958e-010  3.966e-010    -9.402    -9.402     0.001
   BaOH+                 3.951e-012  3.589e-012   -11.403   -11.445    -0.042
C(-4)           5.294e-003
   CH4                   5.294e-003  5.305e-003    -2.276    -2.275     0.001
C(4)            7.589e-003
   HCO3-                 5.865e-003  5.344e-003    -2.232    -2.272    -0.040
   CO2                   1.556e-003  1.559e-003    -2.808    -2.807     0.001
   CaHCO3+               1.287e-004  1.169e-004    -3.891    -3.932    -0.042
   MnHCO3+               1.106e-005  1.004e-005    -4.956    -4.998    -0.042
   FeHCO3+               1.081e-005  9.816e-006    -4.966    -5.008    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.834e-006  3.483e-006    -5.416    -5.458    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.802e-006  1.932e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.751e-007  7.041e-007    -6.111    -6.152    -0.042
   NaHCO3                5.919e-007  5.931e-007    -6.228    -6.227     0.001
   MgCO3                 1.025e-007  1.027e-007    -6.989    -6.989     0.001
   BaCO3                 1.369e-008  1.372e-008    -7.864    -7.863     0.001
   NaCO3-                7.814e-009  7.099e-009    -8.107    -8.149    -0.042
Ca              2.623e-003
   Ca+2                  2.489e-003  1.715e-003    -2.604    -2.766    -0.162
   CaHCO3+               1.287e-004  1.169e-004    -3.891    -3.932    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   CaSO4                 1.966e-008  1.970e-008    -7.706    -7.706     0.001
   CaOH+                 2.414e-009  2.193e-009    -8.617    -8.659    -0.042
   CaHSO4+               1.648e-014  1.497e-014   -13.783   -13.825    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.955e-005    -4.006    -4.048    -0.042
   MnCl+                 8.469e-009  7.693e-009    -8.072    -8.114    -0.042
   FeCl+                 2.499e-009  2.270e-009    -8.602    -8.644    -0.042
   MnCl2                 3.001e-013  3.007e-013   -12.523   -12.522     0.001
   MnCl3-                8.165e-018  7.417e-018   -17.088   -17.130    -0.042
   FeCl+2                8.677e-025  5.910e-025   -24.062   -24.228    -0.167
   FeCl2+                2.602e-028  2.364e-028   -27.585   -27.626    -0.042
   FeCl3                 2.113e-033  2.117e-033   -32.675   -32.674     0.001
Fe(2)           8.339e-005
   Fe(HS)2               4.444e-005  4.452e-005    -4.352    -4.351     0.001
   Fe+2                  2.697e-005  1.837e-005    -4.569    -4.736    -0.167
   FeHCO3+               1.081e-005  9.816e-006    -4.966    -5.008    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.783e-007  2.529e-007    -6.555    -6.597    -0.042
   FeOH+                 4.927e-008  4.476e-008    -7.307    -7.349    -0.042
   FeCl+                 2.499e-009  2.270e-009    -8.602    -8.644    -0.042
   FeSO4                 1.877e-010  1.880e-010    -9.727    -9.726     0.001
   Fe(OH)2               2.930e-012  2.935e-012   -11.533   -11.532     0.001
   Fe(OH)3-              9.250e-016  8.403e-016   -15.034   -15.076    -0.042
   FeHSO4+               1.765e-016  1.604e-016   -15.753   -15.795    -0.042
Fe(3)           5.824e-014
   Fe(OH)2+              3.053e-014  2.774e-014   -13.515   -13.557    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.130e-016  1.935e-016   -15.672   -15.713    -0.042
   FeOH+2                1.596e-017  1.087e-017   -16.797   -16.964    -0.167
   Fe+3                  5.187e-022  2.185e-022   -21.285   -21.661    -0.375
   FeCl+2                8.677e-025  5.910e-025   -24.062   -24.228    -0.167
   FeSO4+                1.518e-025  1.379e-025   -24.819   -24.860    -0.042
   FeCl2+                2.602e-028  2.364e-028   -27.585   -27.626    -0.042
   Fe(SO4)2-             1.912e-031  1.737e-031   -30.718   -30.760    -0.042
   FeHSO4+2              7.037e-032  4.792e-032   -31.153   -31.319    -0.167
   Fe2(OH)2+4            1.479e-032  3.181e-033   -31.830   -32.497    -0.667
   FeCl3                 2.113e-033  2.117e-033   -32.675   -32.674     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.692   -43.734    -1.043
H(0)            1.533e-009
   H2                    7.664e-010  7.679e-010    -9.116    -9.115     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.645e-012  6.945e-012   -11.117   -11.158    -0.042
Mg              8.434e-005
   Mg+2                  8.040e-005  5.570e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.834e-006  3.483e-006    -5.416    -5.458    -0.042
   MgCO3                 1.025e-007  1.027e-007    -6.989    -6.989     0.001
   MgOH+                 1.716e-009  1.558e-009    -8.766    -8.807    -0.042
   MgSO4                 7.503e-010  7.518e-010    -9.125    -9.124     0.001
Mn(2)           4.527e-005
   Mn+2                  3.097e-005  2.109e-005    -4.509    -4.676    -0.167
   MnHCO3+               1.106e-005  1.004e-005    -4.956    -4.998    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.469e-009  7.693e-009    -8.072    -8.114    -0.042
   MnOH+                 4.598e-009  4.177e-009    -8.337    -8.379    -0.042
   MnSO4                 2.155e-010  2.159e-010    -9.667    -9.666     0.001
   MnCl2                 3.001e-013  3.007e-013   -12.523   -12.522     0.001
   MnCl3-                8.165e-018  7.417e-018   -17.088   -17.130    -0.042
   Mn(OH)3-              1.683e-019  1.529e-019   -18.774   -18.816    -0.042
Mn(3)           1.927e-034
   Mn+3                  1.927e-034  8.119e-035   -33.715   -34.091    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.473   -83.639    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.886   -96.928    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041



   NaHCO3                5.919e-007  5.931e-007    -6.228    -6.227     0.001
   NaCO3-                7.814e-009  7.099e-009    -8.107    -8.149    -0.042
   NaSO4-                6.268e-011  5.694e-011   -10.203   -10.245    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.152   -74.151     0.001
S(-2)           2.083e-004
   H2S                   5.905e-005  5.916e-005    -4.229    -4.228     0.001
   HS-                   5.741e-005  5.215e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.444e-005  4.452e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.208e-007  2.914e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.783e-007  2.529e-007    -6.555    -6.597    -0.042
   S5-2                  1.403e-007  1.021e-007    -6.853    -6.991    -0.138
   S4-2                  8.306e-008  5.959e-008    -7.081    -7.225    -0.144
   S6-2                  7.164e-008  5.287e-008    -7.145    -7.277    -0.132
   S-2                   7.129e-011  4.855e-011   -10.147   -10.314    -0.167
   S3-2                  2.975e-011  2.100e-011   -10.527   -10.678    -0.151
   S2-2                  1.711e-012  1.192e-012   -11.767   -11.924    -0.157
   As3S4(HS)2-           7.271e-016  6.605e-016   -15.138   -15.180    -0.042
S(6)            1.052e-007
   SO4-2                 8.389e-008  5.757e-008    -7.076    -7.240    -0.164
   CaSO4                 1.966e-008  1.970e-008    -7.706    -7.706     0.001
   MgSO4                 7.503e-010  7.518e-010    -9.125    -9.124     0.001
   BaSO4                 3.958e-010  3.966e-010    -9.402    -9.402     0.001
   MnSO4                 2.155e-010  2.159e-010    -9.667    -9.666     0.001
   FeSO4                 1.877e-010  1.880e-010    -9.727    -9.726     0.001
   NaSO4-                6.268e-011  5.694e-011   -10.203   -10.245    -0.042
   KSO4-                 7.645e-012  6.945e-012   -11.117   -11.158    -0.042
   HSO4-                 7.994e-013  7.262e-013   -12.097   -12.139    -0.042
   CaHSO4+               1.648e-014  1.497e-014   -13.783   -13.825    -0.042
   FeHSO4+               1.765e-016  1.604e-016   -15.753   -15.795    -0.042
   FeSO4+                1.518e-025  1.379e-025   -24.819   -24.860    -0.042
   Fe(SO4)2-             1.912e-031  1.737e-031   -30.718   -30.760    -0.042
   FeHSO4+2              7.037e-032  4.792e-032   -31.153   -31.319    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.13  -12.10   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.35  -11.49   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.42  -10.01   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.47  -43.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.70  -42.91   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.57  -41.85   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.64  -45.03   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.54  -14.65   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.19  -89.90   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.58  -11.92    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.47  -14.65   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.58   -8.56  BaCO3

Reaction step 59.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.180e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.471e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.030e-003 -1.570e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.193e-004  4.193e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.480e-003  1.480e-003
Witherite           -2.01  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.391e-004  Surface charge, eq

Hfo_s         
 4.515e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.911e-006       0.645  2.911e-006      -5.536
Hfo_sOMn+        1.179e-006       0.261  1.179e-006      -5.929
Hfo_sOFe+        2.893e-007       0.064  2.893e-007      -6.539
Hfo_sOHBa+2      7.215e-008       0.016  7.215e-008      -7.142
Hfo_sOH2+        4.597e-008       0.010  4.597e-008      -7.338
Hfo_sOH          1.820e-008       0.004  1.820e-008      -7.740
Hfo_sO-          1.650e-010       0.000  1.650e-010      -9.782

Hfo           
 1.391e-004  Surface charge, eq

Hfo_w         
 1.806e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.211e-004       0.670  1.211e-004      -3.917
Hfo_wOH          4.793e-005       0.265  4.793e-005      -4.319
Hfo_wOFe+        7.112e-006       0.039  7.112e-006      -5.148
Hfo_wOMn+        2.466e-006       0.014  2.466e-006      -5.608
Hfo_wOCa+        8.957e-007       0.005  8.957e-007      -6.048
Hfo_wOMg+        5.178e-007       0.003  5.178e-007      -6.286
Hfo_wO-          4.347e-007       0.002  4.347e-007      -6.362
Hfo_wOFeOH       1.477e-007       0.001  1.477e-007      -6.831
Hfo_wH2AsO3      9.327e-009       0.000  9.327e-009      -8.030
Hfo_wOBa+        3.209e-010       0.000  3.209e-010      -9.494
Hfo_wSO4-        2.120e-011       0.000  2.120e-011     -10.674
Hfo_wOHSO4-2     1.674e-011       0.000  1.674e-011     -10.776
Hfo_wOHAsO4-3    2.017e-017       0.000  2.017e-017     -16.695
Hfo_wHAsO4-      2.883e-018       0.000  2.883e-018     -17.540
Hfo_wH2AsO4      2.357e-019       0.000  2.357e-019     -18.628

Mno           
-2.686e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.174e-025       0.000  3.175e-025     -24.498
Mno_O3Ca         1.970e-026       0.000  1.970e-026     -25.706
Mno_O3-2         1.593e-026       0.000  1.593e-026     -25.798
Mno_O3HMn+       5.649e-027       0.000  5.649e-027     -26.248
Mno_O3Ba         3.321e-027       0.000  3.321e-027     -26.479
Mno_O3H-         7.107e-028       0.000  7.107e-028     -27.148
Mno_O3Na-        3.333e-028       0.000  3.333e-028     -27.477
Mno_O3HCa+       3.058e-028       0.000  3.058e-028     -27.515



Mno_O3Mg         2.435e-028       0.000  2.435e-028     -27.614
Mno_O3HBa+       9.223e-029       0.000  9.223e-029     -28.035
Mno_O3HMg+       2.560e-030       0.000  2.560e-030     -29.592
Mno_O3HNa        1.387e-030       0.000  1.387e-030     -29.858
Mno_O3H2         2.381e-032       0.000  2.381e-032     -31.623
Mno_O3H3+        2.134e-037       0.000  2.134e-037     -36.671
Mno_O3H3Cl       5.263e-040       0.000  5.263e-040     -39.279

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.216e-007  3.216e-007
Ba               2.097e-005  2.097e-005
C                1.296e-002  1.296e-002
Ca               2.622e-003  2.621e-003
Cl               9.873e-005  9.873e-005
Fe               8.338e-005  8.338e-005
K                1.893e-005  1.893e-005
Mg               8.435e-005  8.435e-005
Mn               4.523e-005  4.523e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.906      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.502e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.188e-003
                       Total CO2 (mol/kg)  =  7.580e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.397e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.90
                               Iterations  =  32
                                  Total H  = 1.110381e+002
                                  Total O  = 5.552634e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.411e-007  1.296e-007    -6.851    -6.888    -0.037
   OH-                   8.503e-008  7.724e-008    -7.070    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.216e-007
   AsS(OH)(HS)-          3.209e-007  2.915e-007    -6.494    -6.535    -0.042
   H3AsO3                7.553e-010  7.568e-010    -9.122    -9.121     0.001
   H2AsO3-               4.552e-012  4.135e-012   -11.342   -11.384    -0.042
   As3S4(HS)2-           7.259e-016  6.594e-016   -15.139   -15.181    -0.042
   H4AsO3+               5.348e-017  4.858e-017   -16.272   -16.314    -0.042
   HAsO3-2               9.350e-020  6.368e-020   -19.029   -19.196    -0.167
   AsO3-3                2.327e-028  9.807e-029   -27.633   -28.008    -0.375
As(5)           2.261e-018
   H2AsO4-               1.321e-018  1.200e-018   -17.879   -17.921    -0.042
   HAsO4-2               9.406e-019  6.407e-019   -18.027   -18.193    -0.167
   H3AsO4                3.096e-023  3.102e-023   -22.509   -22.508     0.001
   AsO4-3                2.627e-023  1.107e-023   -22.581   -22.956    -0.375
Ba              2.097e-005
   Ba+2                  2.019e-005  1.375e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.746e-007  7.036e-007    -6.111    -6.153    -0.042
   BaCO3                 1.370e-008  1.373e-008    -7.863    -7.862     0.001
   BaSO4                 3.895e-010  3.903e-010    -9.409    -9.409     0.001
   BaOH+                 3.957e-012  3.595e-012   -11.403   -11.444    -0.042



C(-4)           5.379e-003
   CH4                   5.379e-003  5.390e-003    -2.269    -2.268     0.001
C(4)            7.580e-003
   HCO3-                 5.860e-003  5.339e-003    -2.232    -2.273    -0.040
   CO2                   1.553e-003  1.556e-003    -2.809    -2.808     0.001
   CaHCO3+               1.285e-004  1.167e-004    -3.891    -3.933    -0.042
   MnHCO3+               1.104e-005  1.003e-005    -4.957    -4.999    -0.042
   FeHCO3+               1.079e-005  9.803e-006    -4.967    -5.009    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.832e-006  3.481e-006    -5.417    -5.458    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.803e-006  1.933e-006    -5.552    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.746e-007  7.036e-007    -6.111    -6.153    -0.042
   NaHCO3                5.914e-007  5.926e-007    -6.228    -6.227     0.001
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   BaCO3                 1.370e-008  1.373e-008    -7.863    -7.862     0.001
   NaCO3-                7.818e-009  7.103e-009    -8.107    -8.149    -0.042
Ca              2.622e-003
   Ca+2                  2.487e-003  1.714e-003    -2.604    -2.766    -0.162
   CaHCO3+               1.285e-004  1.167e-004    -3.891    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.933e-008  1.937e-008    -7.714    -7.713     0.001
   CaOH+                 2.416e-009  2.195e-009    -8.617    -8.659    -0.042
   CaHSO4+               1.618e-014  1.470e-014   -13.791   -13.833    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.955e-005    -4.006    -4.048    -0.042
   MnCl+                 8.465e-009  7.690e-009    -8.072    -8.114    -0.042
   FeCl+                 2.498e-009  2.269e-009    -8.602    -8.644    -0.042
   MnCl2                 3.000e-013  3.006e-013   -12.523   -12.522     0.001
   MnCl3-                8.161e-018  7.414e-018   -17.088   -17.130    -0.042
   FeCl+2                8.641e-025  5.885e-025   -24.063   -24.230    -0.167
   FeCl2+                2.591e-028  2.354e-028   -27.586   -27.628    -0.042
   FeCl3                 2.104e-033  2.108e-033   -32.677   -32.676     0.001
Fe(2)           8.338e-005
   Fe(HS)2               4.445e-005  4.454e-005    -4.352    -4.351     0.001
   Fe+2                  2.695e-005  1.836e-005    -4.569    -4.736    -0.167
   FeHCO3+               1.079e-005  9.803e-006    -4.967    -5.009    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.786e-007  2.531e-007    -6.555    -6.597    -0.042
   FeOH+                 4.931e-008  4.480e-008    -7.307    -7.349    -0.042
   FeCl+                 2.498e-009  2.269e-009    -8.602    -8.644    -0.042
   FeSO4                 1.845e-010  1.849e-010    -9.734    -9.733     0.001
   Fe(OH)2               2.936e-012  2.942e-012   -11.532   -11.531     0.001
   Fe(OH)3-              9.284e-016  8.434e-016   -15.032   -15.074    -0.042
   FeHSO4+               1.733e-016  1.575e-016   -15.761   -15.803    -0.042
Fe(3)           5.820e-014
   Fe(OH)2+              3.049e-014  2.770e-014   -13.516   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.133e-016  1.938e-016   -15.671   -15.713    -0.042
   FeOH+2                1.592e-017  1.084e-017   -16.798   -16.965    -0.167
   Fe+3                  5.164e-022  2.176e-022   -21.287   -21.662    -0.375
   FeCl+2                8.641e-025  5.885e-025   -24.063   -24.230    -0.167
   FeSO4+                1.488e-025  1.351e-025   -24.828   -24.869    -0.042
   FeCl2+                2.591e-028  2.354e-028   -27.586   -27.628    -0.042
   Fe(SO4)2-             1.843e-031  1.675e-031   -30.734   -30.776    -0.042
   FeHSO4+2              6.884e-032  4.689e-032   -31.162   -31.329    -0.167
   Fe2(OH)2+4            1.470e-032  3.164e-033   -31.833   -32.500    -0.667
   FeCl3                 2.104e-033  2.108e-033   -32.677   -32.676     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.695   -43.737    -1.042
H(0)            1.540e-009
   H2                    7.699e-010  7.714e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.521e-012  6.832e-012   -11.124   -11.165    -0.042
Mg              8.435e-005
   Mg+2                  8.041e-005  5.572e-005    -4.095    -4.254    -0.159



   MgHCO3+               3.832e-006  3.481e-006    -5.417    -5.458    -0.042
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   MgOH+                 1.718e-009  1.561e-009    -8.765    -8.807    -0.042
   MgSO4                 7.383e-010  7.398e-010    -9.132    -9.131     0.001
Mn(2)           4.523e-005
   Mn+2                  3.095e-005  2.108e-005    -4.509    -4.676    -0.167
   MnHCO3+               1.104e-005  1.003e-005    -4.957    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.465e-009  7.690e-009    -8.072    -8.114    -0.042
   MnOH+                 4.602e-009  4.181e-009    -8.337    -8.379    -0.042
   MnSO4                 2.119e-010  2.123e-010    -9.674    -9.673     0.001
   MnCl2                 3.000e-013  3.006e-013   -12.523   -12.522     0.001
   MnCl3-                8.161e-018  7.414e-018   -17.088   -17.130    -0.042
   Mn(OH)3-              1.689e-019  1.535e-019   -18.772   -18.814    -0.042
Mn(3)           1.919e-034
   Mn+3                  1.919e-034  8.085e-035   -33.717   -34.092    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.474   -83.641    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.890   -96.931    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.914e-007  5.926e-007    -6.228    -6.227     0.001
   NaCO3-                7.818e-009  7.103e-009    -8.107    -8.149    -0.042
   NaSO4-                6.167e-011  5.602e-011   -10.210   -10.252    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.156   -74.155     0.001
S(-2)           2.083e-004
   H2S                   5.899e-005  5.910e-005    -4.229    -4.228     0.001
   HS-                   5.743e-005  5.217e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.445e-005  4.454e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.209e-007  2.915e-007    -6.494    -6.535    -0.042
   Fe(HS)3-              2.786e-007  2.531e-007    -6.555    -6.597    -0.042
   S5-2                  1.405e-007  1.023e-007    -6.852    -6.990    -0.138
   S4-2                  8.321e-008  5.970e-008    -7.080    -7.224    -0.144
   S6-2                  7.176e-008  5.296e-008    -7.144    -7.276    -0.132
   S-2                   7.141e-011  4.864e-011   -10.146   -10.313    -0.167
   S3-2                  2.980e-011  2.104e-011   -10.526   -10.677    -0.151
   S2-2                  1.714e-012  1.194e-012   -11.766   -11.923    -0.157
   As3S4(HS)2-           7.259e-016  6.594e-016   -15.139   -15.181    -0.042
S(6)            1.035e-007
   SO4-2                 8.253e-008  5.664e-008    -7.083    -7.247    -0.163
   CaSO4                 1.933e-008  1.937e-008    -7.714    -7.713     0.001
   MgSO4                 7.383e-010  7.398e-010    -9.132    -9.131     0.001
   BaSO4                 3.895e-010  3.903e-010    -9.409    -9.409     0.001
   MnSO4                 2.119e-010  2.123e-010    -9.674    -9.673     0.001
   FeSO4                 1.845e-010  1.849e-010    -9.734    -9.733     0.001
   NaSO4-                6.167e-011  5.602e-011   -10.210   -10.252    -0.042
   KSO4-                 7.521e-012  6.832e-012   -11.124   -11.165    -0.042
   HSO4-                 7.854e-013  7.135e-013   -12.105   -12.147    -0.042
   CaHSO4+               1.618e-014  1.470e-014   -13.791   -13.833    -0.042
   FeHSO4+               1.733e-016  1.575e-016   -15.761   -15.803    -0.042
   FeSO4+                1.488e-025  1.351e-025   -24.828   -24.869    -0.042
   Fe(SO4)2-             1.843e-031  1.675e-031   -30.734   -30.776    -0.042
   FeHSO4+2              6.884e-032  4.689e-032   -31.162   -31.329    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.65  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.02    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As



Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.14  -12.11   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.59   -2.27   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.36  -11.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.43  -10.01   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.54  -14.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.21  -89.93   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.59  -11.92    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.48  -14.66   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.58   -8.56  BaCO3

Reaction step 60.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.469e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.908e-003 -1.692e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.194e-004  4.194e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.602e-003  1.602e-003
Witherite           -2.01  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.372e-004  Surface charge, eq

Hfo_s         
 4.454e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.870e-006       0.644  2.870e-006      -5.542
Hfo_sOMn+        1.164e-006       0.261  1.164e-006      -5.934
Hfo_sOFe+        2.857e-007       0.064  2.857e-007      -6.544
Hfo_sOHBa+2      7.119e-008       0.016  7.119e-008      -7.148
Hfo_sOH2+        4.529e-008       0.010  4.529e-008      -7.344
Hfo_sOH          1.795e-008       0.004  1.795e-008      -7.746
Hfo_sO-          1.630e-010       0.000  1.630e-010      -9.788

Hfo           
 1.372e-004  Surface charge, eq

Hfo_w         
 1.782e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.194e-004       0.670  1.194e-004      -3.923
Hfo_wOH          4.732e-005       0.266  4.732e-005      -4.325
Hfo_wOFe+        7.028e-006       0.039  7.028e-006      -5.153
Hfo_wOMn+        2.437e-006       0.014  2.437e-006      -5.613
Hfo_wOCa+        8.851e-007       0.005  8.851e-007      -6.053
Hfo_wOMg+        5.120e-007       0.003  5.120e-007      -6.291
Hfo_wO-          4.297e-007       0.002  4.297e-007      -6.367
Hfo_wOFeOH       1.462e-007       0.001  1.462e-007      -6.835
Hfo_wH2AsO3      9.216e-009       0.000  9.217e-009      -8.035



Hfo_wOBa+        3.173e-010       0.000  3.173e-010      -9.498
Hfo_wSO4-        2.057e-011       0.000  2.057e-011     -10.687
Hfo_wOHSO4-2     1.626e-011       0.000  1.626e-011     -10.789
Hfo_wOHAsO4-3    1.993e-017       0.000  1.993e-017     -16.701
Hfo_wHAsO4-      2.840e-018       0.000  2.840e-018     -17.547
Hfo_wH2AsO4      2.319e-019       0.000  2.319e-019     -18.635

Mno           
-2.700e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.188e-025       0.000  3.188e-025     -24.496
Mno_O3Ca         1.978e-026       0.000  1.978e-026     -25.704
Mno_O3-2         1.601e-026       0.000  1.601e-026     -25.796
Mno_O3HMn+       5.666e-027       0.000  5.666e-027     -26.247
Mno_O3Ba         3.338e-027       0.000  3.338e-027     -26.476
Mno_O3H-         7.131e-028       0.000  7.131e-028     -27.147
Mno_O3Na-        3.349e-028       0.000  3.349e-028     -27.475
Mno_O3HCa+       3.067e-028       0.000  3.067e-028     -27.513
Mno_O3Mg         2.447e-028       0.000  2.447e-028     -27.611
Mno_O3HBa+       9.257e-029       0.000  9.257e-029     -28.034
Mno_O3HMg+       2.569e-030       0.000  2.569e-030     -29.590
Mno_O3HNa        1.392e-030       0.000  1.392e-030     -29.856
Mno_O3H2         2.386e-032       0.000  2.386e-032     -31.622
Mno_O3H3+        2.135e-037       0.000  2.135e-037     -36.671
Mno_O3H3Cl       5.267e-040       0.000  5.267e-040     -39.278

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.217e-007  3.217e-007
Ba               2.097e-005  2.097e-005
C                1.304e-002  1.304e-002
Ca               2.620e-003  2.620e-003
Cl               9.873e-005  9.873e-005
Fe               8.336e-005  8.336e-005
K                1.893e-005  1.893e-005
Mg               8.435e-005  8.435e-005
Mn               4.520e-005  4.520e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.908      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.496e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.183e-003
                       Total CO2 (mol/kg)  =  7.571e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.378e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.89
                               Iterations  =  32
                                  Total H  = 1.110386e+002
                                  Total O  = 5.552641e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.409e-007  1.294e-007    -6.851    -6.888    -0.037
   OH-                   8.514e-008  7.735e-008    -7.070    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.217e-007
   AsS(OH)(HS)-          3.210e-007  2.916e-007    -6.494    -6.535    -0.042
   H3AsO3                7.560e-010  7.575e-010    -9.121    -9.121     0.001
   H2AsO3-               4.562e-012  4.145e-012   -11.341   -11.383    -0.042
   As3S4(HS)2-           7.247e-016  6.584e-016   -15.140   -15.182    -0.042
   H4AsO3+               5.345e-017  4.856e-017   -16.272   -16.314    -0.042
   HAsO3-2               9.383e-020  6.391e-020   -19.028   -19.194    -0.167
   AsO3-3                2.338e-028  9.856e-029   -27.631   -28.006    -0.375
As(5)           2.258e-018
   H2AsO4-               1.318e-018  1.197e-018   -17.880   -17.922    -0.042
   HAsO4-2               9.397e-019  6.401e-019   -18.027   -18.194    -0.167
   H3AsO4                3.085e-023  3.091e-023   -22.511   -22.510     0.001
   AsO4-3                2.627e-023  1.108e-023   -22.580   -22.956    -0.375
Ba              2.097e-005
   Ba+2                  2.019e-005  1.375e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.740e-007  7.032e-007    -6.111    -6.153    -0.042
   BaCO3                 1.371e-008  1.374e-008    -7.863    -7.862     0.001
   BaSO4                 3.834e-010  3.841e-010    -9.416    -9.416     0.001
   BaOH+                 3.963e-012  3.600e-012   -11.402   -11.444    -0.042
C(-4)           5.464e-003
   CH4                   5.464e-003  5.474e-003    -2.263    -2.262     0.001
C(4)            7.571e-003
   HCO3-                 5.854e-003  5.335e-003    -2.233    -2.273    -0.040
   CO2                   1.549e-003  1.552e-003    -2.810    -2.809     0.001
   CaHCO3+               1.283e-004  1.166e-004    -3.892    -3.933    -0.042
   MnHCO3+               1.103e-005  1.002e-005    -4.958    -4.999    -0.042
   FeHCO3+               1.078e-005  9.789e-006    -4.968    -5.009    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.829e-006  3.479e-006    -5.417    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.804e-006  1.934e-006    -5.552    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.740e-007  7.032e-007    -6.111    -6.153    -0.042
   NaHCO3                5.909e-007  5.921e-007    -6.228    -6.228     0.001
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   BaCO3                 1.371e-008  1.374e-008    -7.863    -7.862     0.001
   NaCO3-                7.822e-009  7.106e-009    -8.107    -8.148    -0.042
Ca              2.620e-003
   Ca+2                  2.486e-003  1.713e-003    -2.605    -2.766    -0.162
   CaHCO3+               1.283e-004  1.166e-004    -3.892    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.901e-008  1.905e-008    -7.721    -7.720     0.001
   CaOH+                 2.418e-009  2.197e-009    -8.617    -8.658    -0.042
   CaHSO4+               1.590e-014  1.444e-014   -13.799   -13.840    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.955e-005    -4.006    -4.048    -0.042
   MnCl+                 8.460e-009  7.686e-009    -8.073    -8.114    -0.042
   FeCl+                 2.497e-009  2.268e-009    -8.603    -8.644    -0.042
   MnCl2                 2.999e-013  3.005e-013   -12.523   -12.522     0.001
   MnCl3-                8.157e-018  7.411e-018   -17.088   -17.130    -0.042
   FeCl+2                8.605e-025  5.861e-025   -24.065   -24.232    -0.167
   FeCl2+                2.581e-028  2.345e-028   -27.588   -27.630    -0.042
   FeCl3                 2.096e-033  2.100e-033   -32.679   -32.678     0.001
Fe(2)           8.336e-005
   Fe(HS)2               4.447e-005  4.456e-005    -4.352    -4.351     0.001
   Fe+2                  2.694e-005  1.835e-005    -4.570    -4.736    -0.167
   FeHCO3+               1.078e-005  9.789e-006    -4.968    -5.009    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.788e-007  2.532e-007    -6.555    -6.596    -0.042
   FeOH+                 4.935e-008  4.483e-008    -7.307    -7.348    -0.042
   FeCl+                 2.497e-009  2.268e-009    -8.603    -8.644    -0.042
   FeSO4                 1.815e-010  1.819e-010    -9.741    -9.740     0.001
   Fe(OH)2               2.943e-012  2.949e-012   -11.531   -11.530     0.001
   Fe(OH)3-              9.317e-016  8.464e-016   -15.031   -15.072    -0.042



   FeHSO4+               1.703e-016  1.547e-016   -15.769   -15.811    -0.042
Fe(3)           5.816e-014
   Fe(OH)2+              3.045e-014  2.766e-014   -13.516   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.136e-016  1.940e-016   -15.670   -15.712    -0.042
   FeOH+2                1.587e-017  1.081e-017   -16.799   -16.966    -0.167
   Fe+3                  5.141e-022  2.167e-022   -21.289   -21.664    -0.375
   FeCl+2                8.605e-025  5.861e-025   -24.065   -24.232    -0.167
   FeSO4+                1.458e-025  1.324e-025   -24.836   -24.878    -0.042
   FeCl2+                2.581e-028  2.345e-028   -27.588   -27.630    -0.042
   Fe(SO4)2-             1.778e-031  1.615e-031   -30.750   -30.792    -0.042
   FeHSO4+2              6.737e-032  4.589e-032   -31.172   -31.338    -0.167
   Fe2(OH)2+4            1.461e-032  3.146e-033   -31.835   -32.502    -0.667
   FeCl3                 2.096e-033  2.100e-033   -32.679   -32.678     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.698   -43.740    -1.042
H(0)            1.547e-009
   H2                    7.733e-010  7.748e-010    -9.112    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.401e-012  6.724e-012   -11.131   -11.172    -0.042
Mg              8.435e-005
   Mg+2                  8.042e-005  5.573e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.829e-006  3.479e-006    -5.417    -5.459    -0.042
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   MgOH+                 1.721e-009  1.563e-009    -8.764    -8.806    -0.042
   MgSO4                 7.267e-010  7.281e-010    -9.139    -9.138     0.001
Mn(2)           4.520e-005
   Mn+2                  3.093e-005  2.107e-005    -4.510    -4.676    -0.167
   MnHCO3+               1.103e-005  1.002e-005    -4.958    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.460e-009  7.686e-009    -8.073    -8.114    -0.042
   MnOH+                 4.606e-009  4.184e-009    -8.337    -8.378    -0.042
   MnSO4                 2.084e-010  2.088e-010    -9.681    -9.680     0.001
   MnCl2                 2.999e-013  3.005e-013   -12.523   -12.522     0.001
   MnCl3-                8.157e-018  7.411e-018   -17.088   -17.130    -0.042
   Mn(OH)3-              1.695e-019  1.540e-019   -18.771   -18.812    -0.042
Mn(3)           1.910e-034
   Mn+3                  1.910e-034  8.052e-035   -33.719   -34.094    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.476   -83.643    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.893   -96.935    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.909e-007  5.921e-007    -6.228    -6.228     0.001
   NaCO3-                7.822e-009  7.106e-009    -8.107    -8.148    -0.042
   NaSO4-                6.068e-011  5.513e-011   -10.217   -10.259    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.160   -74.159     0.001
S(-2)           2.083e-004
   H2S                   5.893e-005  5.905e-005    -4.230    -4.229     0.001
   HS-                   5.745e-005  5.220e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.447e-005  4.456e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.210e-007  2.916e-007    -6.494    -6.535    -0.042
   Fe(HS)3-              2.788e-007  2.532e-007    -6.555    -6.596    -0.042
   S5-2                  1.408e-007  1.025e-007    -6.851    -6.989    -0.138
   S4-2                  8.335e-008  5.981e-008    -7.079    -7.223    -0.144
   S6-2                  7.189e-008  5.306e-008    -7.143    -7.275    -0.132
   S-2                   7.153e-011  4.873e-011   -10.146   -10.312    -0.167
   S3-2                  2.985e-011  2.107e-011   -10.525   -10.676    -0.151
   S2-2                  1.717e-012  1.196e-012   -11.765   -11.922    -0.157
   As3S4(HS)2-           7.247e-016  6.584e-016   -15.140   -15.182    -0.042
S(6)            1.018e-007
   SO4-2                 8.120e-008  5.574e-008    -7.090    -7.254    -0.163
   CaSO4                 1.901e-008  1.905e-008    -7.721    -7.720     0.001
   MgSO4                 7.267e-010  7.281e-010    -9.139    -9.138     0.001
   BaSO4                 3.834e-010  3.841e-010    -9.416    -9.416     0.001



   MnSO4                 2.084e-010  2.088e-010    -9.681    -9.680     0.001
   FeSO4                 1.815e-010  1.819e-010    -9.741    -9.740     0.001
   NaSO4-                6.068e-011  5.513e-011   -10.217   -10.259    -0.042
   KSO4-                 7.401e-012  6.724e-012   -11.131   -11.172    -0.042
   HSO4-                 7.718e-013  7.011e-013   -12.113   -12.154    -0.042
   CaHSO4+               1.590e-014  1.444e-014   -13.799   -13.840    -0.042
   FeHSO4+               1.703e-016  1.547e-016   -15.769   -15.811    -0.042
   FeSO4+                1.458e-025  1.324e-025   -24.836   -24.878    -0.042
   Fe(SO4)2-             1.778e-031  1.615e-031   -30.750   -30.792    -0.042
   FeHSO4+2              6.737e-032  4.589e-032   -31.172   -31.338    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.66  -10.02   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.02    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.15  -12.12   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.37  -11.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.44  -10.02   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.73  -42.94   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.60  -41.88   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.55  -14.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.24  -89.95   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.60  -11.93    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3



Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.48  -14.66   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.58   -8.56  BaCO3

Reaction step 61.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.220e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.467e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.786e-003 -1.814e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.194e-004  4.194e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.724e-003  1.724e-003
Witherite           -2.01  -10.58   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.353e-004  Surface charge, eq

Hfo_s         
 4.393e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.829e-006       0.644  2.830e-006      -5.548
Hfo_sOMn+        1.149e-006       0.262  1.149e-006      -5.940



Hfo_sOFe+        2.820e-007       0.064  2.820e-007      -6.550
Hfo_sOHBa+2      7.023e-008       0.016  7.023e-008      -7.153
Hfo_sOH2+        4.461e-008       0.010  4.461e-008      -7.351
Hfo_sOH          1.771e-008       0.004  1.771e-008      -7.752
Hfo_sO-          1.610e-010       0.000  1.610e-010      -9.793

Hfo           
 1.353e-004  Surface charge, eq

Hfo_w         
 1.757e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.177e-004       0.670  1.177e-004      -3.929
Hfo_wOH          4.671e-005       0.266  4.671e-005      -4.331
Hfo_wOFe+        6.943e-006       0.040  6.943e-006      -5.158
Hfo_wOMn+        2.407e-006       0.014  2.407e-006      -5.618
Hfo_wOCa+        8.744e-007       0.005  8.744e-007      -6.058
Hfo_wOMg+        5.062e-007       0.003  5.062e-007      -6.296
Hfo_wO-          4.248e-007       0.002  4.248e-007      -6.372
Hfo_wOFeOH       1.446e-007       0.001  1.446e-007      -6.840
Hfo_wH2AsO3      9.106e-009       0.000  9.106e-009      -8.041
Hfo_wOBa+        3.137e-010       0.000  3.137e-010      -9.503
Hfo_wSO4-        1.996e-011       0.000  1.996e-011     -10.700
Hfo_wOHSO4-2     1.580e-011       0.000  1.580e-011     -10.801
Hfo_wOHAsO4-3    1.968e-017       0.000  1.968e-017     -16.706
Hfo_wHAsO4-      2.798e-018       0.000  2.798e-018     -17.553
Hfo_wH2AsO4      2.281e-019       0.000  2.281e-019     -18.642

Mno           
-1.135e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.339e-028       0.000  1.339e-028     -27.873
Mno_O3Ca         8.311e-030       0.000  8.311e-030     -29.080
Mno_O3-2         6.728e-030       0.000  6.729e-030     -29.172
Mno_O3HMn+       2.377e-030       0.000  2.377e-030     -29.624
Mno_O3Ba         1.403e-030       0.000  1.403e-030     -29.853
Mno_O3H-         2.993e-031       0.000  2.993e-031     -30.524
Mno_O3Na-        1.408e-031       0.000  1.408e-031     -30.851
Mno_O3HCa+       1.287e-031       0.000  1.287e-031     -30.890
Mno_O3Mg         1.029e-031       0.000  1.029e-031     -30.988
Mno_O3HBa+       3.886e-032       0.000  3.886e-032     -31.410
Mno_O3HMg+       1.079e-033       0.000  1.079e-033     -32.967
Mno_O3HNa        5.843e-034       0.000  5.843e-034     -33.233
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.939e-041       0.000  8.939e-041     -40.049
Mno_O3H3Cl       2.205e-043       0.000  2.205e-043     -42.657

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.218e-007  3.218e-007
Ba               2.098e-005  2.098e-005
C                1.311e-002  1.311e-002
Ca               2.618e-003  2.618e-003
Cl               9.873e-005  9.873e-005
Fe               8.335e-005  8.335e-005
K                1.893e-005  1.893e-005
Mg               8.436e-005  8.436e-005
Mn               4.516e-005  4.516e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.889      Charge balance
                                       pe  =  -3.909      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.491e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.178e-003
                       Total CO2 (mol/kg)  =  7.563e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.359e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.87
                               Iterations  =  37
                                  Total H  = 1.110391e+002
                                  Total O  = 5.552648e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.407e-007  1.292e-007    -6.852    -6.889    -0.037
   OH-                   8.525e-008  7.745e-008    -7.069    -7.111    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.218e-007
   AsS(OH)(HS)-          3.211e-007  2.917e-007    -6.493    -6.535    -0.042
   H3AsO3                7.567e-010  7.581e-010    -9.121    -9.120     0.001
   H2AsO3-               4.572e-012  4.154e-012   -11.340   -11.382    -0.042
   As3S4(HS)2-           7.235e-016  6.573e-016   -15.141   -15.182    -0.042
   H4AsO3+               5.342e-017  4.853e-017   -16.272   -16.314    -0.042
   HAsO3-2               9.415e-020  6.414e-020   -19.026   -19.193    -0.167
   AsO3-3                2.349e-028  9.904e-029   -27.629   -28.004    -0.375
As(5)           2.254e-018
   H2AsO4-               1.315e-018  1.195e-018   -17.881   -17.923    -0.042
   HAsO4-2               9.388e-019  6.396e-019   -18.027   -18.194    -0.167
   H3AsO4                3.074e-023  3.080e-023   -22.512   -22.511     0.001
   AsO4-3                2.628e-023  1.108e-023   -22.580   -22.955    -0.375
Ba              2.098e-005
   Ba+2                  2.019e-005  1.375e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.735e-007  7.027e-007    -6.112    -6.153    -0.042
   BaCO3                 1.372e-008  1.375e-008    -7.863    -7.862     0.001
   BaSO4                 3.774e-010  3.781e-010    -9.423    -9.422     0.001
   BaOH+                 3.969e-012  3.606e-012   -11.401   -11.443    -0.042
C(-4)           5.548e-003
   CH4                   5.548e-003  5.559e-003    -2.256    -2.255     0.001
C(4)            7.563e-003
   HCO3-                 5.849e-003  5.330e-003    -2.233    -2.273    -0.040
   CO2                   1.546e-003  1.549e-003    -2.811    -2.810     0.001
   CaHCO3+               1.281e-004  1.164e-004    -3.892    -3.934    -0.042
   MnHCO3+               1.101e-005  1.000e-005    -4.958    -5.000    -0.042
   FeHCO3+               1.076e-005  9.776e-006    -4.968    -5.010    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.826e-006  3.476e-006    -5.417    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.805e-006  1.935e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.735e-007  7.027e-007    -6.112    -6.153    -0.042
   NaHCO3                5.904e-007  5.916e-007    -6.229    -6.228     0.001
   MgCO3                 1.027e-007  1.029e-007    -6.988    -6.988     0.001
   BaCO3                 1.372e-008  1.375e-008    -7.863    -7.862     0.001
   NaCO3-                7.826e-009  7.110e-009    -8.106    -8.148    -0.042
Ca              2.618e-003
   Ca+2                  2.484e-003  1.712e-003    -2.605    -2.766    -0.162
   CaHCO3+               1.281e-004  1.164e-004    -3.892    -3.934    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.871e-008  1.874e-008    -7.728    -7.727     0.001



   CaOH+                 2.420e-009  2.199e-009    -8.616    -8.658    -0.042
   CaHSO4+               1.562e-014  1.419e-014   -13.806   -13.848    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.456e-009  7.682e-009    -8.073    -8.114    -0.042
   FeCl+                 2.496e-009  2.267e-009    -8.603    -8.644    -0.042
   MnCl2                 2.997e-013  3.003e-013   -12.523   -12.522     0.001
   MnCl3-                8.154e-018  7.408e-018   -17.089   -17.130    -0.042
   FeCl+2                8.569e-025  5.838e-025   -24.067   -24.234    -0.167
   FeCl2+                2.570e-028  2.335e-028   -27.590   -27.632    -0.042
   FeCl3                 2.087e-033  2.091e-033   -32.680   -32.680     0.001
Fe(2)           8.335e-005
   Fe(HS)2               4.448e-005  4.457e-005    -4.352    -4.351     0.001
   Fe+2                  2.692e-005  1.834e-005    -4.570    -4.737    -0.167
   FeHCO3+               1.076e-005  9.776e-006    -4.968    -5.010    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.790e-007  2.534e-007    -6.554    -6.596    -0.042
   FeOH+                 4.939e-008  4.487e-008    -7.306    -7.348    -0.042
   FeCl+                 2.496e-009  2.267e-009    -8.603    -8.644    -0.042
   FeSO4                 1.786e-010  1.789e-010    -9.748    -9.747     0.001
   Fe(OH)2               2.949e-012  2.955e-012   -11.530   -11.529     0.001
   Fe(OH)3-              9.350e-016  8.494e-016   -15.029   -15.071    -0.042
   FeHSO4+               1.673e-016  1.520e-016   -15.777   -15.818    -0.042
Fe(3)           5.812e-014
   Fe(OH)2+              3.041e-014  2.763e-014   -13.517   -13.559    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.139e-016  1.943e-016   -15.670   -15.712    -0.042
   FeOH+2                1.583e-017  1.078e-017   -16.801   -16.967    -0.167
   Fe+3                  5.119e-022  2.159e-022   -21.291   -21.666    -0.375
   FeCl+2                8.569e-025  5.838e-025   -24.067   -24.234    -0.167
   FeSO4+                1.429e-025  1.298e-025   -24.845   -24.887    -0.042
   FeCl2+                2.570e-028  2.335e-028   -27.590   -27.632    -0.042
   Fe(SO4)2-             1.715e-031  1.558e-031   -30.766   -30.807    -0.042
   FeHSO4+2              6.595e-032  4.493e-032   -31.181   -31.348    -0.167
   Fe2(OH)2+4            1.453e-032  3.129e-033   -31.838   -32.505    -0.667
   FeCl3                 2.087e-033  2.091e-033   -32.680   -32.680     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.701   -43.743    -1.042
H(0)            1.553e-009
   H2                    7.767e-010  7.782e-010    -9.110    -9.109     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.285e-012  6.618e-012   -11.138   -11.179    -0.042
Mg              8.436e-005
   Mg+2                  8.043e-005  5.574e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.826e-006  3.476e-006    -5.417    -5.459    -0.042
   MgCO3                 1.027e-007  1.029e-007    -6.988    -6.988     0.001
   MgOH+                 1.723e-009  1.566e-009    -8.764    -8.805    -0.042
   MgSO4                 7.154e-010  7.168e-010    -9.145    -9.145     0.001
Mn(2)           4.516e-005
   Mn+2                  3.091e-005  2.106e-005    -4.510    -4.677    -0.167
   MnHCO3+               1.101e-005  1.000e-005    -4.958    -5.000    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.456e-009  7.682e-009    -8.073    -8.114    -0.042
   MnOH+                 4.610e-009  4.188e-009    -8.336    -8.378    -0.042
   MnSO4                 2.050e-010  2.054e-010    -9.688    -9.687     0.001
   MnCl2                 2.997e-013  3.003e-013   -12.523   -12.522     0.001
   MnCl3-                8.154e-018  7.408e-018   -17.089   -17.130    -0.042
   Mn(OH)3-              1.701e-019  1.546e-019   -18.769   -18.811    -0.042
Mn(3)           1.902e-034
   Mn+3                  1.902e-034  8.020e-035   -33.721   -34.096    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.478   -83.645    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.896   -96.938    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.904e-007  5.916e-007    -6.229    -6.228     0.001



   NaCO3-                7.826e-009  7.110e-009    -8.106    -8.148    -0.042
   NaSO4-                5.973e-011  5.427e-011   -10.224   -10.265    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.163   -74.162     0.001
S(-2)           2.083e-004
   H2S                   5.888e-005  5.899e-005    -4.230    -4.229     0.001
   HS-                   5.748e-005  5.222e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.448e-005  4.457e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.211e-007  2.917e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.790e-007  2.534e-007    -6.554    -6.596    -0.042
   S5-2                  1.410e-007  1.027e-007    -6.851    -6.988    -0.138
   S4-2                  8.349e-008  5.991e-008    -7.078    -7.222    -0.144
   S6-2                  7.201e-008  5.315e-008    -7.143    -7.274    -0.132
   S-2                   7.165e-011  4.881e-011   -10.145   -10.311    -0.167
   S3-2                  2.990e-011  2.111e-011   -10.524   -10.675    -0.151
   S2-2                  1.719e-012  1.198e-012   -11.765   -11.921    -0.157
   As3S4(HS)2-           7.235e-016  6.573e-016   -15.141   -15.182    -0.042
S(6)            1.002e-007
   SO4-2                 7.992e-008  5.486e-008    -7.097    -7.261    -0.163
   CaSO4                 1.871e-008  1.874e-008    -7.728    -7.727     0.001
   MgSO4                 7.154e-010  7.168e-010    -9.145    -9.145     0.001
   BaSO4                 3.774e-010  3.781e-010    -9.423    -9.422     0.001
   MnSO4                 2.050e-010  2.054e-010    -9.688    -9.687     0.001
   FeSO4                 1.786e-010  1.789e-010    -9.748    -9.747     0.001
   NaSO4-                5.973e-011  5.427e-011   -10.224   -10.265    -0.042
   KSO4-                 7.285e-012  6.618e-012   -11.138   -11.179    -0.042
   HSO4-                 7.586e-013  6.892e-013   -12.120   -12.162    -0.042
   CaHSO4+               1.562e-014  1.419e-014   -13.806   -13.848    -0.042
   FeHSO4+               1.673e-016  1.520e-016   -15.777   -15.818    -0.042
   FeSO4+                1.429e-025  1.298e-025   -24.845   -24.887    -0.042
   Fe(SO4)2-             1.715e-031  1.558e-031   -30.766   -30.807    -0.042
   FeHSO4+2              6.595e-032  4.493e-032   -31.181   -31.348    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.02    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -10.39  -60.50  -50.11  Ba3(AsO4)2
Barite           -2.15  -12.12   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.61   -2.25   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S



Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.52  -43.35   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.74  -42.95   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.61  -41.89   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.69  -45.08   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.56  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.26  -89.97   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.49  -14.67   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.58   -8.56  BaCO3

Reaction step 62.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.240e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.466e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.664e-003 -1.936e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.195e-004  4.195e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.846e-003  1.846e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.334e-004  Surface charge, eq

Hfo_s         
 4.332e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.789e-006       0.644  2.789e-006      -5.555
Hfo_sOMn+        1.134e-006       0.262  1.134e-006      -5.945
Hfo_sOFe+        2.783e-007       0.064  2.783e-007      -6.555
Hfo_sOHBa+2      6.927e-008       0.016  6.927e-008      -7.159
Hfo_sOH2+        4.393e-008       0.010  4.393e-008      -7.357
Hfo_sOH          1.746e-008       0.004  1.746e-008      -7.758
Hfo_sO-          1.590e-010       0.000  1.590e-010      -9.799

Hfo           
 1.334e-004  Surface charge, eq

Hfo_w         
 1.733e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.160e-004       0.669  1.160e-004      -3.936
Hfo_wOH          4.610e-005       0.266  4.610e-005      -4.336
Hfo_wOFe+        6.858e-006       0.040  6.858e-006      -5.164
Hfo_wOMn+        2.378e-006       0.014  2.378e-006      -5.624
Hfo_wOCa+        8.637e-007       0.005  8.637e-007      -6.064
Hfo_wOMg+        5.003e-007       0.003  5.003e-007      -6.301
Hfo_wO-          4.198e-007       0.002  4.198e-007      -6.377
Hfo_wOFeOH       1.430e-007       0.001  1.430e-007      -6.845
Hfo_wH2AsO3      8.995e-009       0.000  8.995e-009      -8.046
Hfo_wOBa+        3.101e-010       0.000  3.101e-010      -9.509
Hfo_wSO4-        1.937e-011       0.000  1.937e-011     -10.713
Hfo_wOHSO4-2     1.535e-011       0.000  1.535e-011     -10.814
Hfo_wOHAsO4-3    1.943e-017       0.000  1.943e-017     -16.711
Hfo_wHAsO4-      2.755e-018       0.000  2.755e-018     -17.560
Hfo_wH2AsO4      2.243e-019       0.000  2.243e-019     -18.649

Mno           
-1.139e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.342e-028       0.000  1.342e-028     -27.872
Mno_O3Ca         8.329e-030       0.000  8.329e-030     -29.079
Mno_O3-2         6.746e-030       0.000  6.746e-030     -29.171
Mno_O3HMn+       2.379e-030       0.000  2.379e-030     -29.624
Mno_O3Ba         1.407e-030       0.000  1.407e-030     -29.852
Mno_O3H-         2.997e-031       0.000  2.997e-031     -30.523
Mno_O3Na-        1.412e-031       0.000  1.412e-031     -30.850
Mno_O3HCa+       1.288e-031       0.000  1.288e-031     -30.890
Mno_O3Mg         1.032e-031       0.000  1.032e-031     -30.986



Mno_O3HBa+       3.892e-032       0.000  3.892e-032     -31.410
Mno_O3HMg+       1.080e-033       0.000  1.080e-033     -32.966
Mno_O3HNa        5.851e-034       0.000  5.851e-034     -33.233
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.928e-041       0.000  8.928e-041     -40.049
Mno_O3H3Cl       2.202e-043       0.000  2.202e-043     -42.657

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.219e-007  3.219e-007
Ba               2.098e-005  2.098e-005
C                1.319e-002  1.319e-002
Ca               2.617e-003  2.616e-003
Cl               9.873e-005  9.873e-005
Fe               8.333e-005  8.333e-005
K                1.893e-005  1.893e-005
Mg               8.436e-005  8.436e-005
Mn               4.513e-005  4.513e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.889      Charge balance
                                       pe  =  -3.911      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.485e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.172e-003
                       Total CO2 (mol/kg)  =  7.554e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.340e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.86
                               Iterations  =  31
                                  Total H  = 1.110397e+002
                                  Total O  = 5.552655e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.405e-007  1.290e-007    -6.852    -6.889    -0.037
   OH-                   8.536e-008  7.756e-008    -7.069    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.219e-007
   AsS(OH)(HS)-          3.212e-007  2.918e-007    -6.493    -6.535    -0.042
   H3AsO3                7.573e-010  7.588e-010    -9.121    -9.120     0.001
   H2AsO3-               4.582e-012  4.163e-012   -11.339   -11.381    -0.042
   As3S4(HS)2-           7.224e-016  6.563e-016   -15.141   -15.183    -0.042
   H4AsO3+               5.340e-017  4.851e-017   -16.272   -16.314    -0.042
   HAsO3-2               9.447e-020  6.437e-020   -19.025   -19.191    -0.167
   AsO3-3                2.360e-028  9.953e-029   -27.627   -28.002    -0.375
As(5)           2.250e-018
   H2AsO4-               1.312e-018  1.192e-018   -17.882   -17.924    -0.042
   HAsO4-2               9.380e-019  6.391e-019   -18.028   -18.194    -0.167
   H3AsO4                3.063e-023  3.069e-023   -22.514   -22.513     0.001
   AsO4-3                2.629e-023  1.109e-023   -22.580   -22.955    -0.375
Ba              2.098e-005
   Ba+2                  2.019e-005  1.376e-005    -4.695    -4.862    -0.167
   BaHCO3+               7.729e-007  7.022e-007    -6.112    -6.154    -0.042
   BaCO3                 1.373e-008  1.375e-008    -7.862    -7.862     0.001
   BaSO4                 3.716e-010  3.724e-010    -9.430    -9.429     0.001
   BaOH+                 3.975e-012  3.611e-012   -11.401   -11.442    -0.042
C(-4)           5.633e-003



   CH4                   5.633e-003  5.644e-003    -2.249    -2.248     0.001
C(4)            7.554e-003
   HCO3-                 5.844e-003  5.326e-003    -2.233    -2.274    -0.040
   CO2                   1.543e-003  1.546e-003    -2.812    -2.811     0.001
   CaHCO3+               1.280e-004  1.163e-004    -3.893    -3.935    -0.042
   MnHCO3+               1.100e-005  9.990e-006    -4.959    -5.000    -0.042
   FeHCO3+               1.075e-005  9.763e-006    -4.969    -5.010    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.824e-006  3.474e-006    -5.417    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.806e-006  1.936e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.729e-007  7.022e-007    -6.112    -6.154    -0.042
   NaHCO3                5.900e-007  5.911e-007    -6.229    -6.228     0.001
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   BaCO3                 1.373e-008  1.375e-008    -7.862    -7.862     0.001
   NaCO3-                7.830e-009  7.114e-009    -8.106    -8.148    -0.042
Ca              2.617e-003
   Ca+2                  2.483e-003  1.711e-003    -2.605    -2.767    -0.162
   CaHCO3+               1.280e-004  1.163e-004    -3.893    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.841e-008  1.844e-008    -7.735    -7.734     0.001
   CaOH+                 2.422e-009  2.200e-009    -8.616    -8.657    -0.042
   CaHSO4+               1.535e-014  1.394e-014   -13.814   -13.856    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.452e-009  7.679e-009    -8.073    -8.115    -0.042
   FeCl+                 2.494e-009  2.266e-009    -8.603    -8.645    -0.042
   MnCl2                 2.996e-013  3.002e-013   -12.523   -12.523     0.001
   MnCl3-                8.150e-018  7.405e-018   -17.089   -17.130    -0.042
   FeCl+2                8.535e-025  5.815e-025   -24.069   -24.235    -0.167
   FeCl2+                2.560e-028  2.326e-028   -27.592   -27.633    -0.042
   FeCl3                 2.079e-033  2.083e-033   -32.682   -32.681     0.001
Fe(2)           8.333e-005
   Fe(HS)2               4.450e-005  4.459e-005    -4.352    -4.351     0.001
   Fe+2                  2.691e-005  1.833e-005    -4.570    -4.737    -0.167
   FeHCO3+               1.075e-005  9.763e-006    -4.969    -5.010    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.792e-007  2.536e-007    -6.554    -6.596    -0.042
   FeOH+                 4.943e-008  4.491e-008    -7.306    -7.348    -0.042
   FeCl+                 2.494e-009  2.266e-009    -8.603    -8.645    -0.042
   FeSO4                 1.757e-010  1.761e-010    -9.755    -9.754     0.001
   Fe(OH)2               2.956e-012  2.961e-012   -11.529   -11.529     0.001
   Fe(OH)3-              9.382e-016  8.524e-016   -15.028   -15.069    -0.042
   FeHSO4+               1.644e-016  1.493e-016   -15.784   -15.826    -0.042
Fe(3)           5.808e-014
   Fe(OH)2+              3.037e-014  2.759e-014   -13.518   -13.559    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.141e-016  1.945e-016   -15.669   -15.711    -0.042
   FeOH+2                1.578e-017  1.075e-017   -16.802   -16.968    -0.167
   Fe+3                  5.098e-022  2.150e-022   -21.293   -21.668    -0.375
   FeCl+2                8.535e-025  5.815e-025   -24.069   -24.235    -0.167
   FeSO4+                1.401e-025  1.273e-025   -24.853   -24.895    -0.042
   FeCl2+                2.560e-028  2.326e-028   -27.592   -27.633    -0.042
   Fe(SO4)2-             1.656e-031  1.505e-031   -30.781   -30.823    -0.042
   FeHSO4+2              6.458e-032  4.400e-032   -31.190   -31.357    -0.167
   Fe2(OH)2+4            1.445e-032  3.113e-033   -31.840   -32.507    -0.667
   FeCl3                 2.079e-033  2.083e-033   -32.682   -32.681     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.705   -43.746    -1.042
H(0)            1.560e-009
   H2                    7.801e-010  7.816e-010    -9.108    -9.107     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.172e-012  6.516e-012   -11.144   -11.186    -0.042
Mg              8.436e-005
   Mg+2                  8.044e-005  5.575e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.824e-006  3.474e-006    -5.417    -5.459    -0.042



   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   MgOH+                 1.726e-009  1.568e-009    -8.763    -8.805    -0.042
   MgSO4                 7.045e-010  7.059e-010    -9.152    -9.151     0.001
Mn(2)           4.513e-005
   Mn+2                  3.089e-005  2.105e-005    -4.510    -4.677    -0.167
   MnHCO3+               1.100e-005  9.990e-006    -4.959    -5.000    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.452e-009  7.679e-009    -8.073    -8.115    -0.042
   MnOH+                 4.613e-009  4.191e-009    -8.336    -8.378    -0.042
   MnSO4                 2.018e-010  2.022e-010    -9.695    -9.694     0.001
   MnCl2                 2.996e-013  3.002e-013   -12.523   -12.523     0.001
   MnCl3-                8.150e-018  7.405e-018   -17.089   -17.130    -0.042
   Mn(OH)3-              1.707e-019  1.551e-019   -18.768   -18.809    -0.042
Mn(3)           1.894e-034
   Mn+3                  1.894e-034  7.988e-035   -33.723   -34.098    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.480   -83.646    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.899   -96.941    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.900e-007  5.911e-007    -6.229    -6.228     0.001
   NaCO3-                7.830e-009  7.114e-009    -8.106    -8.148    -0.042
   NaSO4-                5.881e-011  5.343e-011   -10.231   -10.272    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.167   -74.166     0.001
S(-2)           2.083e-004
   H2S                   5.882e-005  5.894e-005    -4.230    -4.230     0.001
   HS-                   5.750e-005  5.224e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.450e-005  4.459e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.212e-007  2.918e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.792e-007  2.536e-007    -6.554    -6.596    -0.042
   S5-2                  1.412e-007  1.029e-007    -6.850    -6.988    -0.138
   S4-2                  8.363e-008  6.002e-008    -7.078    -7.222    -0.144
   S6-2                  7.213e-008  5.324e-008    -7.142    -7.274    -0.132
   S-2                   7.176e-011  4.890e-011   -10.144   -10.311    -0.167
   S3-2                  2.995e-011  2.115e-011   -10.524   -10.675    -0.151
   S2-2                  1.722e-012  1.200e-012   -11.764   -11.921    -0.157
   As3S4(HS)2-           7.224e-016  6.563e-016   -15.141   -15.183    -0.042
S(6)            9.860e-008
   SO4-2                 7.867e-008  5.401e-008    -7.104    -7.268    -0.163
   CaSO4                 1.841e-008  1.844e-008    -7.735    -7.734     0.001
   MgSO4                 7.045e-010  7.059e-010    -9.152    -9.151     0.001
   BaSO4                 3.716e-010  3.724e-010    -9.430    -9.429     0.001
   MnSO4                 2.018e-010  2.022e-010    -9.695    -9.694     0.001
   FeSO4                 1.757e-010  1.761e-010    -9.755    -9.754     0.001
   NaSO4-                5.881e-011  5.343e-011   -10.231   -10.272    -0.042
   KSO4-                 7.172e-012  6.516e-012   -11.144   -11.186    -0.042
   HSO4-                 7.458e-013  6.776e-013   -12.127   -12.169    -0.042
   CaHSO4+               1.535e-014  1.394e-014   -13.814   -13.856    -0.042
   FeHSO4+               1.644e-016  1.493e-016   -15.784   -15.826    -0.042
   FeSO4+                1.401e-025  1.273e-025   -24.853   -24.895    -0.042
   Fe(SO4)2-             1.656e-031  1.505e-031   -30.781   -30.823    -0.042
   FeHSO4+2              6.458e-032  4.400e-032   -31.190   -31.357    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.03    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.52  -18.06  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2



Barite           -2.16  -12.13   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.61   -2.25   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.53  -43.36   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.76  -42.97   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.63  -41.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.56  -14.68   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.29  -90.00   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.27  -74.17   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.50  -14.68   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 63.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.260e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.464e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.542e-003 -2.058e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.196e-004  4.196e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.969e-003  1.969e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.314e-004  Surface charge, eq

Hfo_s         
 4.271e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.749e-006       0.644  2.749e-006      -5.561
Hfo_sOMn+        1.119e-006       0.262  1.119e-006      -5.951
Hfo_sOFe+        2.746e-007       0.064  2.746e-007      -6.561
Hfo_sOHBa+2      6.831e-008       0.016  6.831e-008      -7.165
Hfo_sOH2+        4.326e-008       0.010  4.326e-008      -7.364
Hfo_sOH          1.722e-008       0.004  1.722e-008      -7.764
Hfo_sO-          1.570e-010       0.000  1.570e-010      -9.804

Hfo           
 1.314e-004  Surface charge, eq

Hfo_w         
 1.708e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.143e-004       0.669  1.143e-004      -3.942
Hfo_wOH          4.549e-005       0.266  4.549e-005      -4.342
Hfo_wOFe+        6.773e-006       0.040  6.773e-006      -5.169
Hfo_wOMn+        2.348e-006       0.014  2.348e-006      -5.629
Hfo_wOCa+        8.530e-007       0.005  8.530e-007      -6.069
Hfo_wOMg+        4.944e-007       0.003  4.944e-007      -6.306
Hfo_wO-          4.147e-007       0.002  4.147e-007      -6.382
Hfo_wOFeOH       1.414e-007       0.001  1.414e-007      -6.850
Hfo_wH2AsO3      8.883e-009       0.000  8.883e-009      -8.051
Hfo_wOBa+        3.064e-010       0.000  3.064e-010      -9.514



Hfo_wSO4-        1.879e-011       0.000  1.879e-011     -10.726
Hfo_wOHSO4-2     1.492e-011       0.000  1.492e-011     -10.826
Hfo_wOHAsO4-3    1.919e-017       0.000  1.919e-017     -16.717
Hfo_wHAsO4-      2.713e-018       0.000  2.713e-018     -17.567
Hfo_wH2AsO4      2.206e-019       0.000  2.206e-019     -18.656

Mno           
-1.142e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.345e-028       0.000  1.345e-028     -27.871
Mno_O3Ca         8.347e-030       0.000  8.347e-030     -29.078
Mno_O3-2         6.764e-030       0.000  6.764e-030     -29.170
Mno_O3HMn+       2.381e-030       0.000  2.381e-030     -29.623
Mno_O3Ba         1.411e-030       0.000  1.411e-030     -29.850
Mno_O3H-         3.001e-031       0.000  3.001e-031     -30.523
Mno_O3Na-        1.415e-031       0.000  1.415e-031     -30.849
Mno_O3HCa+       1.289e-031       0.000  1.289e-031     -30.890
Mno_O3Mg         1.035e-031       0.000  1.035e-031     -30.985
Mno_O3HBa+       3.898e-032       0.000  3.898e-032     -31.409
Mno_O3HMg+       1.082e-033       0.000  1.082e-033     -32.966
Mno_O3HNa        5.859e-034       0.000  5.859e-034     -33.232
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.916e-041       0.000  8.916e-041     -40.050
Mno_O3H3Cl       2.199e-043       0.000  2.199e-043     -42.658

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.221e-007  3.221e-007
Ba               2.098e-005  2.098e-005
C                1.326e-002  1.326e-002
Ca               2.615e-003  2.615e-003
Cl               9.873e-005  9.873e-005
Fe               8.332e-005  8.332e-005
K                1.893e-005  1.893e-005
Mg               8.437e-005  8.437e-005
Mn               4.510e-005  4.510e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.890      Charge balance
                                       pe  =  -3.912      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.479e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.167e-003
                       Total CO2 (mol/kg)  =  7.546e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.321e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.84
                               Iterations  =  33
                                  Total H  = 1.110402e+002
                                  Total O  = 5.552662e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.403e-007  1.289e-007    -6.853    -6.890    -0.037



   OH-                   8.547e-008  7.766e-008    -7.068    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.221e-007
   AsS(OH)(HS)-          3.213e-007  2.919e-007    -6.493    -6.535    -0.042
   H3AsO3                7.580e-010  7.595e-010    -9.120    -9.119     0.001
   H2AsO3-               4.592e-012  4.172e-012   -11.338   -11.380    -0.042
   As3S4(HS)2-           7.213e-016  6.554e-016   -15.142   -15.184    -0.042
   H4AsO3+               5.337e-017  4.849e-017   -16.273   -16.314    -0.042
   HAsO3-2               9.479e-020  6.459e-020   -19.023   -19.190    -0.167
   AsO3-3                2.371e-028  1.000e-028   -27.625   -28.000    -0.375
As(5)           2.246e-018
   H2AsO4-               1.309e-018  1.190e-018   -17.883   -17.925    -0.042
   HAsO4-2               9.371e-019  6.386e-019   -18.028   -18.195    -0.167
   H3AsO4                3.053e-023  3.059e-023   -22.515   -22.514     0.001
   AsO4-3                2.630e-023  1.109e-023   -22.580   -22.955    -0.375
Ba              2.098e-005
   Ba+2                  2.019e-005  1.376e-005    -4.695    -4.861    -0.167
   BaHCO3+               7.724e-007  7.018e-007    -6.112    -6.154    -0.042
   BaCO3                 1.374e-008  1.376e-008    -7.862    -7.861     0.001
   BaSO4                 3.660e-010  3.668e-010    -9.436    -9.436     0.001
   BaOH+                 3.980e-012  3.616e-012   -11.400   -11.442    -0.042
C(-4)           5.718e-003
   CH4                   5.718e-003  5.729e-003    -2.243    -2.242     0.001
C(4)            7.546e-003
   HCO3-                 5.839e-003  5.321e-003    -2.234    -2.274    -0.040
   CO2                   1.539e-003  1.542e-003    -2.813    -2.812     0.001
   CaHCO3+               1.278e-004  1.161e-004    -3.893    -3.935    -0.042
   MnHCO3+               1.098e-005  9.977e-006    -4.959    -5.001    -0.042
   FeHCO3+               1.073e-005  9.750e-006    -4.969    -5.011    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.807e-006  1.936e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.724e-007  7.018e-007    -6.112    -6.154    -0.042
   NaHCO3                5.895e-007  5.906e-007    -6.230    -6.229     0.001
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   BaCO3                 1.374e-008  1.376e-008    -7.862    -7.861     0.001
   NaCO3-                7.833e-009  7.117e-009    -8.106    -8.148    -0.042
Ca              2.615e-003
   Ca+2                  2.482e-003  1.711e-003    -2.605    -2.767    -0.162
   CaHCO3+               1.278e-004  1.161e-004    -3.893    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.812e-008  1.815e-008    -7.742    -7.741     0.001
   CaOH+                 2.424e-009  2.202e-009    -8.615    -8.657    -0.042
   CaHSO4+               1.509e-014  1.371e-014   -13.821   -13.863    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.448e-009  7.676e-009    -8.073    -8.115    -0.042
   FeCl+                 2.493e-009  2.265e-009    -8.603    -8.645    -0.042
   MnCl2                 2.995e-013  3.001e-013   -12.524   -12.523     0.001
   MnCl3-                8.147e-018  7.402e-018   -17.089   -17.131    -0.042
   FeCl+2                8.501e-025  5.792e-025   -24.071   -24.237    -0.167
   FeCl2+                2.550e-028  2.317e-028   -27.593   -27.635    -0.042
   FeCl3                 2.071e-033  2.075e-033   -32.684   -32.683     0.001
Fe(2)           8.332e-005
   Fe(HS)2               4.451e-005  4.460e-005    -4.352    -4.351     0.001
   Fe+2                  2.689e-005  1.832e-005    -4.570    -4.737    -0.167
   FeHCO3+               1.073e-005  9.750e-006    -4.969    -5.011    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.794e-007  2.538e-007    -6.554    -6.595    -0.042
   FeOH+                 4.947e-008  4.495e-008    -7.306    -7.347    -0.042
   FeCl+                 2.493e-009  2.265e-009    -8.603    -8.645    -0.042
   FeSO4                 1.730e-010  1.733e-010    -9.762    -9.761     0.001
   Fe(OH)2               2.962e-012  2.968e-012   -11.528   -11.528     0.001
   Fe(OH)3-              9.414e-016  8.553e-016   -15.026   -15.068    -0.042
   FeHSO4+               1.616e-016  1.468e-016   -15.792   -15.833    -0.042



Fe(3)           5.804e-014
   Fe(OH)2+              3.033e-014  2.755e-014   -13.518   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.144e-016  1.948e-016   -15.669   -15.710    -0.042
   FeOH+2                1.574e-017  1.073e-017   -16.803   -16.970    -0.167
   Fe+3                  5.077e-022  2.142e-022   -21.294   -21.669    -0.375
   FeCl+2                8.501e-025  5.792e-025   -24.071   -24.237    -0.167
   FeSO4+                1.375e-025  1.249e-025   -24.862   -24.903    -0.042
   FeCl2+                2.550e-028  2.317e-028   -27.593   -27.635    -0.042
   Fe(SO4)2-             1.600e-031  1.453e-031   -30.796   -30.838    -0.042
   FeHSO4+2              6.325e-032  4.310e-032   -31.199   -31.366    -0.167
   Fe2(OH)2+4            1.436e-032  3.097e-033   -31.843   -32.509    -0.666
   FeCl3                 2.071e-033  2.075e-033   -32.684   -32.683     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.708   -43.749    -1.041
H(0)            1.567e-009
   H2                    7.834e-010  7.850e-010    -9.106    -9.105     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.063e-012  6.417e-012   -11.151   -11.193    -0.042
Mg              8.437e-005
   Mg+2                  8.044e-005  5.576e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   MgOH+                 1.729e-009  1.571e-009    -8.762    -8.804    -0.042
   MgSO4                 6.939e-010  6.953e-010    -9.159    -9.158     0.001
Mn(2)           4.510e-005
   Mn+2                  3.087e-005  2.104e-005    -4.510    -4.677    -0.167
   MnHCO3+               1.098e-005  9.977e-006    -4.959    -5.001    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.448e-009  7.676e-009    -8.073    -8.115    -0.042
   MnOH+                 4.617e-009  4.195e-009    -8.336    -8.377    -0.042
   MnSO4                 1.986e-010  1.990e-010    -9.702    -9.701     0.001
   MnCl2                 2.995e-013  3.001e-013   -12.524   -12.523     0.001
   MnCl3-                8.147e-018  7.402e-018   -17.089   -17.131    -0.042
   Mn(OH)3-              1.713e-019  1.556e-019   -18.766   -18.808    -0.042
Mn(3)           1.886e-034
   Mn+3                  1.886e-034  7.957e-035   -33.724   -34.099    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.481   -83.648    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.902   -96.944    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.895e-007  5.906e-007    -6.230    -6.229     0.001
   NaCO3-                7.833e-009  7.117e-009    -8.106    -8.148    -0.042
   NaSO4-                5.791e-011  5.262e-011   -10.237   -10.279    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.171   -74.170     0.001
S(-2)           2.083e-004
   H2S                   5.877e-005  5.889e-005    -4.231    -4.230     0.001
   HS-                   5.752e-005  5.226e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.451e-005  4.460e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.213e-007  2.919e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.794e-007  2.538e-007    -6.554    -6.595    -0.042
   S5-2                  1.415e-007  1.030e-007    -6.849    -6.987    -0.138
   S4-2                  8.376e-008  6.012e-008    -7.077    -7.221    -0.144
   S6-2                  7.225e-008  5.333e-008    -7.141    -7.273    -0.132
   S-2                   7.188e-011  4.898e-011   -10.143   -10.310    -0.167
   S3-2                  3.000e-011  2.118e-011   -10.523   -10.674    -0.151
   S2-2                  1.725e-012  1.202e-012   -11.763   -11.920    -0.157
   As3S4(HS)2-           7.213e-016  6.554e-016   -15.142   -15.184    -0.042
S(6)            9.708e-008
   SO4-2                 7.747e-008  5.319e-008    -7.111    -7.274    -0.163
   CaSO4                 1.812e-008  1.815e-008    -7.742    -7.741     0.001
   MgSO4                 6.939e-010  6.953e-010    -9.159    -9.158     0.001
   BaSO4                 3.660e-010  3.668e-010    -9.436    -9.436     0.001
   MnSO4                 1.986e-010  1.990e-010    -9.702    -9.701     0.001



   FeSO4                 1.730e-010  1.733e-010    -9.762    -9.761     0.001
   NaSO4-                5.791e-011  5.262e-011   -10.237   -10.279    -0.042
   KSO4-                 7.063e-012  6.417e-012   -11.151   -11.193    -0.042
   HSO4-                 7.335e-013  6.664e-013   -12.135   -12.176    -0.042
   CaHSO4+               1.509e-014  1.371e-014   -13.821   -13.863    -0.042
   FeHSO4+               1.616e-016  1.468e-016   -15.792   -15.833    -0.042
   FeSO4+                1.375e-025  1.249e-025   -24.862   -24.903    -0.042
   Fe(SO4)2-             1.600e-031  1.453e-031   -30.796   -30.838    -0.042
   FeHSO4+2              6.325e-032  4.310e-032   -31.199   -31.366    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.68  -10.04   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.17  -12.14   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.39  -11.53   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.46  -10.04   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.55  -43.38   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.77  -42.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.64  -41.92   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.72  -45.11   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.68   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.31  -90.02   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.62  -11.95    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O



Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.50  -14.68   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 64.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.280e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.462e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.420e-003 -2.180e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.197e-004  4.197e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.090e-003  2.090e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.295e-004  Surface charge, eq

Hfo_s         
 4.210e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.708e-006       0.643  2.708e-006      -5.567
Hfo_sOMn+        1.104e-006       0.262  1.104e-006      -5.957
Hfo_sOFe+        2.710e-007       0.064  2.710e-007      -6.567



Hfo_sOHBa+2      6.735e-008       0.016  6.735e-008      -7.172
Hfo_sOH2+        4.259e-008       0.010  4.259e-008      -7.371
Hfo_sOH          1.697e-008       0.004  1.697e-008      -7.770
Hfo_sO-          1.549e-010       0.000  1.549e-010      -9.810

Hfo           
 1.295e-004  Surface charge, eq

Hfo_w         
 1.684e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.126e-004       0.669  1.126e-004      -3.948
Hfo_wOH          4.488e-005       0.266  4.488e-005      -4.348
Hfo_wOFe+        6.687e-006       0.040  6.687e-006      -5.175
Hfo_wOMn+        2.319e-006       0.014  2.319e-006      -5.635
Hfo_wOCa+        8.422e-007       0.005  8.422e-007      -6.075
Hfo_wOMg+        4.885e-007       0.003  4.885e-007      -6.311
Hfo_wO-          4.097e-007       0.002  4.097e-007      -6.388
Hfo_wOFeOH       1.398e-007       0.001  1.398e-007      -6.854
Hfo_wH2AsO3      8.771e-009       0.000  8.771e-009      -8.057
Hfo_wOBa+        3.027e-010       0.000  3.027e-010      -9.519
Hfo_wSO4-        1.824e-011       0.000  1.824e-011     -10.739
Hfo_wOHSO4-2     1.450e-011       0.000  1.450e-011     -10.839
Hfo_wOHAsO4-3    1.894e-017       0.000  1.894e-017     -16.723
Hfo_wHAsO4-      2.671e-018       0.000  2.671e-018     -17.573
Hfo_wH2AsO4      2.169e-019       0.000  2.169e-019     -18.664

Mno           
-2.753e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.241e-025       0.000  3.241e-025     -24.489
Mno_O3Ca         2.011e-026       0.000  2.011e-026     -25.697
Mno_O3-2         1.630e-026       0.000  1.630e-026     -25.788
Mno_O3HMn+       5.729e-027       0.000  5.729e-027     -26.242
Mno_O3Ba         3.402e-027       0.000  3.402e-027     -26.468
Mno_O3H-         7.224e-028       0.000  7.224e-028     -27.141
Mno_O3Na-        3.411e-028       0.000  3.411e-028     -27.467
Mno_O3HCa+       3.102e-028       0.000  3.102e-028     -27.508
Mno_O3Mg         2.494e-028       0.000  2.494e-028     -27.603
Mno_O3HBa+       9.385e-029       0.000  9.385e-029     -28.028
Mno_O3HMg+       2.605e-030       0.000  2.605e-030     -29.584
Mno_O3HNa        1.410e-030       0.000  1.410e-030     -29.851
Mno_O3H2         2.404e-032       0.000  2.404e-032     -31.619
Mno_O3H3+        2.141e-037       0.000  2.141e-037     -36.669
Mno_O3H3Cl       5.280e-040       0.000  5.281e-040     -39.277

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.222e-007  3.222e-007
Ba               2.098e-005  2.098e-005
C                1.334e-002  1.334e-002
Ca               2.613e-003  2.613e-003
Cl               9.873e-005  9.873e-005
Fe               8.330e-005  8.330e-005
K                1.893e-005  1.893e-005
Mg               8.438e-005  8.437e-005
Mn               4.507e-005  4.507e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.890      Charge balance
                                       pe  =  -3.914      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.474e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.162e-003
                       Total CO2 (mol/kg)  =  7.537e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.301e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.83
                               Iterations  =  44
                                  Total H  = 1.110407e+002
                                  Total O  = 5.552670e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.401e-007  1.287e-007    -6.854    -6.890    -0.037
   OH-                   8.558e-008  7.776e-008    -7.068    -7.109    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.222e-007
   AsS(OH)(HS)-          3.214e-007  2.920e-007    -6.493    -6.535    -0.042
   H3AsO3                7.586e-010  7.601e-010    -9.120    -9.119     0.001
   H2AsO3-               4.602e-012  4.181e-012   -11.337   -11.379    -0.042
   As3S4(HS)2-           7.203e-016  6.544e-016   -15.143   -15.184    -0.042
   H4AsO3+               5.335e-017  4.847e-017   -16.273   -16.315    -0.042
   HAsO3-2               9.511e-020  6.481e-020   -19.022   -19.188    -0.167
   AsO3-3                2.381e-028  1.005e-028   -27.623   -27.998    -0.375
As(5)           2.243e-018
   H2AsO4-               1.307e-018  1.187e-018   -17.884   -17.926    -0.042
   HAsO4-2               9.363e-019  6.381e-019   -18.029   -18.195    -0.167
   H3AsO4                3.043e-023  3.049e-023   -22.517   -22.516     0.001
   AsO4-3                2.630e-023  1.110e-023   -22.580   -22.955    -0.375
Ba              2.098e-005
   Ba+2                  2.019e-005  1.376e-005    -4.695    -4.861    -0.167
   BaHCO3+               7.719e-007  7.013e-007    -6.112    -6.154    -0.042
   BaCO3                 1.375e-008  1.377e-008    -7.862    -7.861     0.001
   BaSO4                 3.606e-010  3.613e-010    -9.443    -9.442     0.001
   BaOH+                 3.986e-012  3.622e-012   -11.399   -11.441    -0.042
C(-4)           5.803e-003
   CH4                   5.803e-003  5.814e-003    -2.236    -2.236     0.001
C(4)            7.537e-003
   HCO3-                 5.834e-003  5.317e-003    -2.234    -2.274    -0.040
   CO2                   1.536e-003  1.539e-003    -2.814    -2.813     0.001
   CaHCO3+               1.276e-004  1.160e-004    -3.894    -3.936    -0.042
   MnHCO3+               1.097e-005  9.965e-006    -4.960    -5.002    -0.042
   FeHCO3+               1.072e-005  9.738e-006    -4.970    -5.012    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.819e-006  3.470e-006    -5.418    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.808e-006  1.937e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.719e-007  7.013e-007    -6.112    -6.154    -0.042
   NaHCO3                5.890e-007  5.902e-007    -6.230    -6.229     0.001
   MgCO3                 1.029e-007  1.031e-007    -6.988    -6.987     0.001
   BaCO3                 1.375e-008  1.377e-008    -7.862    -7.861     0.001
   NaCO3-                7.837e-009  7.121e-009    -8.106    -8.147    -0.042
Ca              2.613e-003
   Ca+2                  2.480e-003  1.710e-003    -2.606    -2.767    -0.162
   CaHCO3+               1.276e-004  1.160e-004    -3.894    -3.936    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.784e-008  1.787e-008    -7.749    -7.748     0.001
   CaOH+                 2.426e-009  2.204e-009    -8.615    -8.657    -0.042



   CaHSO4+               1.483e-014  1.348e-014   -13.829   -13.870    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.444e-009  7.672e-009    -8.073    -8.115    -0.042
   FeCl+                 2.492e-009  2.264e-009    -8.603    -8.645    -0.042
   MnCl2                 2.994e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.144e-018  7.399e-018   -17.089   -17.131    -0.042
   FeCl+2                8.467e-025  5.770e-025   -24.072   -24.239    -0.167
   FeCl2+                2.541e-028  2.308e-028   -27.595   -27.637    -0.042
   FeCl3                 2.064e-033  2.068e-033   -32.685   -32.685     0.001
Fe(2)           8.330e-005
   Fe(HS)2               4.453e-005  4.462e-005    -4.351    -4.351     0.001
   Fe+2                  2.687e-005  1.831e-005    -4.571    -4.737    -0.167
   FeHCO3+               1.072e-005  9.738e-006    -4.970    -5.012    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.796e-007  2.540e-007    -6.554    -6.595    -0.042
   FeOH+                 4.951e-008  4.499e-008    -7.305    -7.347    -0.042
   FeCl+                 2.492e-009  2.264e-009    -8.603    -8.645    -0.042
   FeSO4                 1.703e-010  1.706e-010    -9.769    -9.768     0.001
   Fe(OH)2               2.968e-012  2.974e-012   -11.528   -11.527     0.001
   Fe(OH)3-              9.446e-016  8.582e-016   -15.025   -15.066    -0.042
   FeHSO4+               1.589e-016  1.443e-016   -15.799   -15.841    -0.042
Fe(3)           5.800e-014
   Fe(OH)2+              3.029e-014  2.752e-014   -13.519   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.147e-016  1.951e-016   -15.668   -15.710    -0.042
   FeOH+2                1.570e-017  1.070e-017   -16.804   -16.971    -0.167
   Fe+3                  5.056e-022  2.133e-022   -21.296   -21.671    -0.375
   FeCl+2                8.467e-025  5.770e-025   -24.072   -24.239    -0.167
   FeSO4+                1.349e-025  1.225e-025   -24.870   -24.912    -0.042
   FeCl2+                2.541e-028  2.308e-028   -27.595   -27.637    -0.042
   Fe(SO4)2-             1.546e-031  1.405e-031   -30.811   -30.852    -0.042
   FeHSO4+2              6.198e-032  4.224e-032   -31.208   -31.374    -0.167
   Fe2(OH)2+4            1.428e-032  3.081e-033   -31.845   -32.511    -0.666
   FeCl3                 2.064e-033  2.068e-033   -32.685   -32.685     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.711   -43.752    -1.041
H(0)            1.573e-009
   H2                    7.867e-010  7.883e-010    -9.104    -9.103     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.957e-012  6.321e-012   -11.158   -11.199    -0.042
Mg              8.438e-005
   Mg+2                  8.045e-005  5.577e-005    -4.094    -4.254    -0.159
   MgHCO3+               3.819e-006  3.470e-006    -5.418    -5.460    -0.042
   MgCO3                 1.029e-007  1.031e-007    -6.988    -6.987     0.001
   MgOH+                 1.731e-009  1.573e-009    -8.762    -8.803    -0.042
   MgSO4                 6.836e-010  6.849e-010    -9.165    -9.164     0.001
Mn(2)           4.507e-005
   Mn+2                  3.086e-005  2.103e-005    -4.511    -4.677    -0.167
   MnHCO3+               1.097e-005  9.965e-006    -4.960    -5.002    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.444e-009  7.672e-009    -8.073    -8.115    -0.042
   MnOH+                 4.621e-009  4.198e-009    -8.335    -8.377    -0.042
   MnSO4                 1.955e-010  1.959e-010    -9.709    -9.708     0.001
   MnCl2                 2.994e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.144e-018  7.399e-018   -17.089   -17.131    -0.042
   Mn(OH)3-              1.719e-019  1.562e-019   -18.765   -18.806    -0.042
Mn(3)           1.878e-034
   Mn+3                  1.878e-034  7.926e-035   -33.726   -34.101    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.483   -83.649    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.906   -96.947    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.890e-007  5.902e-007    -6.230    -6.229     0.001
   NaCO3-                7.837e-009  7.121e-009    -8.106    -8.147    -0.042



   NaSO4-                5.704e-011  5.183e-011   -10.244   -10.285    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.174   -74.174     0.001
S(-2)           2.083e-004
   H2S                   5.872e-005  5.883e-005    -4.231    -4.230     0.001
   HS-                   5.754e-005  5.228e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.453e-005  4.462e-005    -4.351    -4.351     0.001
   AsS(OH)(HS)-          3.214e-007  2.920e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.796e-007  2.540e-007    -6.554    -6.595    -0.042
   S5-2                  1.417e-007  1.032e-007    -6.849    -6.986    -0.138
   S4-2                  8.390e-008  6.022e-008    -7.076    -7.220    -0.144
   S6-2                  7.236e-008  5.342e-008    -7.140    -7.272    -0.132
   S-2                   7.199e-011  4.906e-011   -10.143   -10.309    -0.167
   S3-2                  3.004e-011  2.122e-011   -10.522   -10.673    -0.151
   S2-2                  1.728e-012  1.204e-012   -11.763   -11.919    -0.157
   As3S4(HS)2-           7.203e-016  6.544e-016   -15.143   -15.184    -0.042
S(6)            9.561e-008
   SO4-2                 7.629e-008  5.239e-008    -7.118    -7.281    -0.163
   CaSO4                 1.784e-008  1.787e-008    -7.749    -7.748     0.001
   MgSO4                 6.836e-010  6.849e-010    -9.165    -9.164     0.001
   BaSO4                 3.606e-010  3.613e-010    -9.443    -9.442     0.001
   MnSO4                 1.955e-010  1.959e-010    -9.709    -9.708     0.001
   FeSO4                 1.703e-010  1.706e-010    -9.769    -9.768     0.001
   NaSO4-                5.704e-011  5.183e-011   -10.244   -10.285    -0.042
   KSO4-                 6.957e-012  6.321e-012   -11.158   -11.199    -0.042
   HSO4-                 7.215e-013  6.556e-013   -12.142   -12.183    -0.042
   CaHSO4+               1.483e-014  1.348e-014   -13.829   -13.870    -0.042
   FeHSO4+               1.589e-016  1.443e-016   -15.799   -15.841    -0.042
   FeSO4+                1.349e-025  1.225e-025   -24.870   -24.912    -0.042
   Fe(SO4)2-             1.546e-031  1.405e-031   -30.811   -30.852    -0.042
   FeHSO4+2              6.198e-032  4.224e-032   -31.208   -31.374    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.17  -12.14   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl



Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.56  -43.39   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.79  -43.00   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.66  -41.94   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.73  -45.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.33  -90.04   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.63  -11.96    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.51  -14.69   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 65.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.300e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.461e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.298e-003 -2.302e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.197e-004  4.197e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.212e-003  2.212e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.276e-004  Surface charge, eq

Hfo_s         
 4.149e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.668e-006       0.643  2.668e-006      -5.574
Hfo_sOMn+        1.089e-006       0.262  1.089e-006      -5.963
Hfo_sOFe+        2.673e-007       0.064  2.673e-007      -6.573
Hfo_sOHBa+2      6.639e-008       0.016  6.639e-008      -7.178
Hfo_sOH2+        4.192e-008       0.010  4.192e-008      -7.378
Hfo_sOH          1.673e-008       0.004  1.673e-008      -7.777
Hfo_sO-          1.529e-010       0.000  1.529e-010      -9.816

Hfo           
 1.276e-004  Surface charge, eq

Hfo_w         
 1.660e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.109e-004       0.668  1.109e-004      -3.955
Hfo_wOH          4.426e-005       0.267  4.427e-005      -4.354
Hfo_wOFe+        6.601e-006       0.040  6.601e-006      -5.180
Hfo_wOMn+        2.289e-006       0.014  2.289e-006      -5.640
Hfo_wOCa+        8.313e-007       0.005  8.313e-007      -6.080
Hfo_wOMg+        4.825e-007       0.003  4.825e-007      -6.316
Hfo_wO-          4.046e-007       0.002  4.046e-007      -6.393
Hfo_wOFeOH       1.382e-007       0.001  1.382e-007      -6.860
Hfo_wH2AsO3      8.658e-009       0.000  8.658e-009      -8.063
Hfo_wOBa+        2.990e-010       0.000  2.990e-010      -9.524
Hfo_wSO4-        1.770e-011       0.000  1.770e-011     -10.752
Hfo_wOHSO4-2     1.409e-011       0.000  1.409e-011     -10.851
Hfo_wOHAsO4-3    1.869e-017       0.000  1.869e-017     -16.728
Hfo_wHAsO4-      2.629e-018       0.000  2.629e-018     -17.580
Hfo_wH2AsO4      2.132e-019       0.000  2.132e-019     -18.671

Mno           
-1.149e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.351e-028       0.000  1.351e-028     -27.869
Mno_O3Ca         8.382e-030       0.000  8.382e-030     -29.077
Mno_O3-2         6.798e-030       0.000  6.798e-030     -29.168
Mno_O3HMn+       2.385e-030       0.000  2.385e-030     -29.622
Mno_O3Ba         1.419e-030       0.000  1.419e-030     -29.848
Mno_O3H-         3.009e-031       0.000  3.009e-031     -30.522
Mno_O3Na-        1.423e-031       0.000  1.423e-031     -30.847
Mno_O3HCa+       1.291e-031       0.000  1.291e-031     -30.889
Mno_O3Mg         1.040e-031       0.000  1.040e-031     -30.983
Mno_O3HBa+       3.909e-032       0.000  3.909e-032     -31.408



Mno_O3HMg+       1.085e-033       0.000  1.085e-033     -32.964
Mno_O3HNa        5.874e-034       0.000  5.874e-034     -33.231
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.893e-041       0.000  8.893e-041     -40.051
Mno_O3H3Cl       2.194e-043       0.000  2.194e-043     -42.659

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.223e-007  3.223e-007
Ba               2.098e-005  2.098e-005
C                1.342e-002  1.342e-002
Ca               2.612e-003  2.612e-003
Cl               9.873e-005  9.873e-005
Fe               8.329e-005  8.329e-005
K                1.893e-005  1.893e-005
Mg               8.438e-005  8.438e-005
Mn               4.504e-005  4.504e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.891      Charge balance
                                       pe  =  -3.915      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.469e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.157e-003
                       Total CO2 (mol/kg)  =  7.529e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.282e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.82
                               Iterations  =  33
                                  Total H  = 1.110412e+002
                                  Total O  = 5.552677e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.399e-007  1.285e-007    -6.854    -6.891    -0.037
   OH-                   8.569e-008  7.785e-008    -7.067    -7.109    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.223e-007
   AsS(OH)(HS)-          3.215e-007  2.921e-007    -6.493    -6.534    -0.042
   H3AsO3                7.593e-010  7.608e-010    -9.120    -9.119     0.001
   H2AsO3-               4.611e-012  4.190e-012   -11.336   -11.378    -0.042
   As3S4(HS)2-           7.192e-016  6.535e-016   -15.143   -15.185    -0.042
   H4AsO3+               5.333e-017  4.845e-017   -16.273   -16.315    -0.042
   HAsO3-2               9.542e-020  6.503e-020   -19.020   -19.187    -0.167
   AsO3-3                2.392e-028  1.009e-028   -27.621   -27.996    -0.375
As(5)           2.239e-018
   H2AsO4-               1.304e-018  1.185e-018   -17.885   -17.926    -0.042
   HAsO4-2               9.355e-019  6.376e-019   -18.029   -18.195    -0.167
   H3AsO4                3.033e-023  3.039e-023   -22.518   -22.517     0.001
   AsO4-3                2.631e-023  1.110e-023   -22.580   -22.955    -0.375
Ba              2.098e-005
   Ba+2                  2.019e-005  1.376e-005    -4.695    -4.861    -0.167
   BaHCO3+               7.714e-007  7.009e-007    -6.113    -6.154    -0.042
   BaCO3                 1.375e-008  1.378e-008    -7.862    -7.861     0.001
   BaSO4                 3.553e-010  3.560e-010    -9.449    -9.449     0.001
   BaOH+                 3.992e-012  3.627e-012   -11.399   -11.440    -0.042
C(-4)           5.888e-003
   CH4                   5.888e-003  5.899e-003    -2.230    -2.229     0.001



C(4)            7.529e-003
   HCO3-                 5.829e-003  5.313e-003    -2.234    -2.275    -0.040
   CO2                   1.533e-003  1.536e-003    -2.814    -2.814     0.001
   CaHCO3+               1.275e-004  1.158e-004    -3.895    -3.936    -0.042
   MnHCO3+               1.095e-005  9.952e-006    -4.960    -5.002    -0.042
   FeHCO3+               1.070e-005  9.726e-006    -4.970    -5.012    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.816e-006  3.468e-006    -5.418    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.809e-006  1.938e-006    -5.551    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.714e-007  7.009e-007    -6.113    -6.154    -0.042
   NaHCO3                5.886e-007  5.897e-007    -6.230    -6.229     0.001
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   BaCO3                 1.375e-008  1.378e-008    -7.862    -7.861     0.001
   NaCO3-                7.841e-009  7.124e-009    -8.106    -8.147    -0.042
Ca              2.612e-003
   Ca+2                  2.479e-003  1.709e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.275e-004  1.158e-004    -3.895    -3.936    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.757e-008  1.760e-008    -7.755    -7.754     0.001
   CaOH+                 2.428e-009  2.206e-009    -8.615    -8.656    -0.042
   CaHSO4+               1.459e-014  1.325e-014   -13.836   -13.878    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.441e-009  7.669e-009    -8.074    -8.115    -0.042
   FeCl+                 2.491e-009  2.263e-009    -8.604    -8.645    -0.042
   MnCl2                 2.993e-013  2.998e-013   -12.524   -12.523     0.001
   MnCl3-                8.140e-018  7.396e-018   -17.089   -17.131    -0.042
   FeCl+2                8.435e-025  5.749e-025   -24.074   -24.240    -0.167
   FeCl2+                2.531e-028  2.300e-028   -27.597   -27.638    -0.042
   FeCl3                 2.056e-033  2.060e-033   -32.687   -32.686     0.001
Fe(2)           8.329e-005
   Fe(HS)2               4.454e-005  4.463e-005    -4.351    -4.350     0.001
   Fe+2                  2.686e-005  1.831e-005    -4.571    -4.737    -0.167
   FeHCO3+               1.070e-005  9.726e-006    -4.970    -5.012    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.797e-007  2.542e-007    -6.553    -6.595    -0.042
   FeOH+                 4.955e-008  4.502e-008    -7.305    -7.347    -0.042
   FeCl+                 2.491e-009  2.263e-009    -8.604    -8.645    -0.042
   FeSO4                 1.677e-010  1.680e-010    -9.775    -9.775     0.001
   Fe(OH)2               2.974e-012  2.980e-012   -11.527   -11.526     0.001
   Fe(OH)3-              9.477e-016  8.611e-016   -15.023   -15.065    -0.042
   FeHSO4+               1.562e-016  1.420e-016   -15.806   -15.848    -0.042
Fe(3)           5.796e-014
   Fe(OH)2+              3.025e-014  2.748e-014   -13.519   -13.561    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.149e-016  1.953e-016   -15.668   -15.709    -0.042
   FeOH+2                1.566e-017  1.067e-017   -16.805   -16.972    -0.167
   Fe+3                  5.036e-022  2.125e-022   -21.298   -21.673    -0.375
   FeCl+2                8.435e-025  5.749e-025   -24.074   -24.240    -0.167
   FeSO4+                1.324e-025  1.203e-025   -24.878   -24.920    -0.042
   FeCl2+                2.531e-028  2.300e-028   -27.597   -27.638    -0.042
   Fe(SO4)2-             1.495e-031  1.358e-031   -30.825   -30.867    -0.042
   FeHSO4+2              6.075e-032  4.140e-032   -31.216   -31.383    -0.167
   Fe2(OH)2+4            1.421e-032  3.065e-033   -31.847   -32.514    -0.666
   FeCl3                 2.056e-033  2.060e-033   -32.687   -32.686     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.714   -43.754    -1.041
H(0)            1.580e-009
   H2                    7.900e-010  7.915e-010    -9.102    -9.102     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.853e-012  6.227e-012   -11.164   -11.206    -0.042
Mg              8.438e-005
   Mg+2                  8.046e-005  5.578e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.816e-006  3.468e-006    -5.418    -5.460    -0.042
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001



   MgOH+                 1.734e-009  1.575e-009    -8.761    -8.803    -0.042
   MgSO4                 6.736e-010  6.749e-010    -9.172    -9.171     0.001
Mn(2)           4.504e-005
   Mn+2                  3.084e-005  2.102e-005    -4.511    -4.677    -0.167
   MnHCO3+               1.095e-005  9.952e-006    -4.960    -5.002    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.441e-009  7.669e-009    -8.074    -8.115    -0.042
   MnOH+                 4.624e-009  4.202e-009    -8.335    -8.377    -0.042
   MnSO4                 1.925e-010  1.929e-010    -9.715    -9.715     0.001
   MnCl2                 2.993e-013  2.998e-013   -12.524   -12.523     0.001
   MnCl3-                8.140e-018  7.396e-018   -17.089   -17.131    -0.042
   Mn(OH)3-              1.725e-019  1.567e-019   -18.763   -18.805    -0.042
Mn(3)           1.871e-034
   Mn+3                  1.871e-034  7.896e-035   -33.728   -34.103    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.485   -83.651    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.909   -96.950    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.886e-007  5.897e-007    -6.230    -6.229     0.001
   NaCO3-                7.841e-009  7.124e-009    -8.106    -8.147    -0.042
   NaSO4-                5.619e-011  5.106e-011   -10.250   -10.292    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.178   -74.177     0.001
S(-2)           2.083e-004
   H2S                   5.867e-005  5.878e-005    -4.232    -4.231     0.001
   HS-                   5.756e-005  5.230e-005    -4.240    -4.281    -0.042
   Fe(HS)2               4.454e-005  4.463e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.215e-007  2.921e-007    -6.493    -6.534    -0.042
   Fe(HS)3-              2.797e-007  2.542e-007    -6.553    -6.595    -0.042
   S5-2                  1.419e-007  1.034e-007    -6.848    -6.986    -0.138
   S4-2                  8.403e-008  6.032e-008    -7.076    -7.220    -0.144
   S6-2                  7.248e-008  5.351e-008    -7.140    -7.272    -0.132
   S-2                   7.210e-011  4.914e-011   -10.142   -10.309    -0.167
   S3-2                  3.009e-011  2.125e-011   -10.522   -10.673    -0.151
   S2-2                  1.730e-012  1.206e-012   -11.762   -11.919    -0.157
   As3S4(HS)2-           7.192e-016  6.535e-016   -15.143   -15.185    -0.042
S(6)            9.417e-008
   SO4-2                 7.515e-008  5.161e-008    -7.124    -7.287    -0.163
   CaSO4                 1.757e-008  1.760e-008    -7.755    -7.754     0.001
   MgSO4                 6.736e-010  6.749e-010    -9.172    -9.171     0.001
   BaSO4                 3.553e-010  3.560e-010    -9.449    -9.449     0.001
   MnSO4                 1.925e-010  1.929e-010    -9.715    -9.715     0.001
   FeSO4                 1.677e-010  1.680e-010    -9.775    -9.775     0.001
   NaSO4-                5.619e-011  5.106e-011   -10.250   -10.292    -0.042
   KSO4-                 6.853e-012  6.227e-012   -11.164   -11.206    -0.042
   HSO4-                 7.099e-013  6.450e-013   -12.149   -12.190    -0.042
   CaHSO4+               1.459e-014  1.325e-014   -13.836   -13.878    -0.042
   FeHSO4+               1.562e-016  1.420e-016   -15.806   -15.848    -0.042
   FeSO4+                1.324e-025  1.203e-025   -24.878   -24.920    -0.042
   Fe(SO4)2-             1.495e-031  1.358e-031   -30.825   -30.867    -0.042
   FeHSO4+2              6.075e-032  4.140e-032   -31.216   -31.383    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.51  -18.05  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.18  -12.15   -9.97  BaSO4



Birnessite      -28.55   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.63   -2.23   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.58  -43.41   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.80  -43.01   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.67  -41.95   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.75  -45.14   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.36  -90.07   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.63  -11.96    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.18   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.52  -14.70   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 66.

Using solution 1.  River Water 



Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.320e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.459e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.177e-003 -2.423e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.198e-004  4.198e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.334e-003  2.334e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.257e-004  Surface charge, eq

Hfo_s         
 4.088e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.628e-006       0.643  2.628e-006      -5.580
Hfo_sOMn+        1.074e-006       0.263  1.074e-006      -5.969
Hfo_sOFe+        2.636e-007       0.064  2.636e-007      -6.579
Hfo_sOHBa+2      6.543e-008       0.016  6.543e-008      -7.184
Hfo_sOH2+        4.126e-008       0.010  4.126e-008      -7.384
Hfo_sOH          1.648e-008       0.004  1.648e-008      -7.783
Hfo_sO-          1.508e-010       0.000  1.508e-010      -9.822

Hfo           
 1.257e-004  Surface charge, eq

Hfo_w         
 1.635e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.093e-004       0.668  1.093e-004      -3.961
Hfo_wOH          4.365e-005       0.267  4.365e-005      -4.360
Hfo_wOFe+        6.514e-006       0.040  6.514e-006      -5.186
Hfo_wOMn+        2.259e-006       0.014  2.259e-006      -5.646
Hfo_wOCa+        8.204e-007       0.005  8.204e-007      -6.086
Hfo_wOMg+        4.765e-007       0.003  4.765e-007      -6.322
Hfo_wO-          3.994e-007       0.002  3.995e-007      -6.399
Hfo_wOFeOH       1.365e-007       0.001  1.365e-007      -6.865
Hfo_wH2AsO3      8.545e-009       0.000  8.546e-009      -8.068
Hfo_wOBa+        2.953e-010       0.000  2.953e-010      -9.530
Hfo_wSO4-        1.718e-011       0.000  1.718e-011     -10.765



Hfo_wOHSO4-2     1.369e-011       0.000  1.369e-011     -10.864
Hfo_wOHAsO4-3    1.844e-017       0.000  1.844e-017     -16.734
Hfo_wHAsO4-      2.587e-018       0.000  2.587e-018     -17.587
Hfo_wH2AsO4      2.096e-019       0.000  2.096e-019     -18.679

Mno           
-3.090e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.631e-030       0.000  3.631e-030     -29.440
Mno_O3Ca         2.253e-031       0.000  2.253e-031     -30.647
Mno_O3-2         1.828e-031       0.000  1.828e-031     -30.738
Mno_O3HMn+       6.403e-032       0.000  6.403e-032     -31.194
Mno_O3Ba         3.816e-032       0.000  3.816e-032     -31.418
Mno_O3H-         8.082e-033       0.000  8.082e-033     -32.093
Mno_O3Na-        3.826e-033       0.000  3.826e-033     -32.417
Mno_O3HCa+       3.466e-033       0.000  3.466e-033     -32.460
Mno_O3Mg         2.798e-033       0.000  2.798e-033     -32.553
Mno_O3HBa+       1.050e-033       0.000  1.050e-033     -32.979
Mno_O3HMg+       2.915e-035       0.000  2.915e-035     -34.535
Mno_O3HNa        1.578e-035       0.000  1.578e-035     -34.802
Mno_O3H2         2.683e-037       0.000  2.683e-037     -36.571
Mno_O3H3+        2.383e-042       0.000  2.383e-042     -41.623
Mno_O3H3Cl       5.878e-045       0.000  5.878e-045     -44.231

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.224e-007  3.224e-007
Ba               2.098e-005  2.098e-005
C                1.349e-002  1.349e-002
Ca               2.610e-003  2.610e-003
Cl               9.873e-005  9.873e-005
Fe               8.327e-005  8.327e-005
K                1.893e-005  1.893e-005
Mg               8.439e-005  8.439e-005
Mn               4.501e-005  4.500e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.891      Charge balance
                                       pe  =  -3.917      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.464e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.152e-003
                       Total CO2 (mol/kg)  =  7.521e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.263e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.80
                               Iterations  =  31
                                  Total H  = 1.110418e+002
                                  Total O  = 5.552684e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.398e-007  1.284e-007    -6.855    -6.891    -0.037
   OH-                   8.579e-008  7.795e-008    -7.067    -7.108    -0.042



   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.224e-007
   AsS(OH)(HS)-          3.216e-007  2.922e-007    -6.493    -6.534    -0.042
   H3AsO3                7.599e-010  7.614e-010    -9.119    -9.118     0.001
   H2AsO3-               4.621e-012  4.199e-012   -11.335   -11.377    -0.042
   As3S4(HS)2-           7.182e-016  6.526e-016   -15.144   -15.185    -0.042
   H4AsO3+               5.330e-017  4.843e-017   -16.273   -16.315    -0.042
   HAsO3-2               9.573e-020  6.525e-020   -19.019   -19.185    -0.166
   AsO3-3                2.402e-028  1.014e-028   -27.619   -27.994    -0.375
As(5)           2.236e-018
   H2AsO4-               1.301e-018  1.182e-018   -17.886   -17.927    -0.042
   HAsO4-2               9.347e-019  6.371e-019   -18.029   -18.196    -0.166
   H3AsO4                3.023e-023  3.029e-023   -22.520   -22.519     0.001
   AsO4-3                2.632e-023  1.111e-023   -22.580   -22.954    -0.375
Ba              2.098e-005
   Ba+2                  2.020e-005  1.377e-005    -4.695    -4.861    -0.166
   BaHCO3+               7.709e-007  7.004e-007    -6.113    -6.155    -0.042
   BaCO3                 1.376e-008  1.379e-008    -7.861    -7.860     0.001
   BaSO4                 3.502e-010  3.509e-010    -9.456    -9.455     0.001
   BaOH+                 3.997e-012  3.632e-012   -11.398   -11.440    -0.042
C(-4)           5.972e-003
   CH4                   5.972e-003  5.984e-003    -2.224    -2.223     0.001
C(4)            7.521e-003
   HCO3-                 5.824e-003  5.308e-003    -2.235    -2.275    -0.040
   CO2                   1.530e-003  1.533e-003    -2.815    -2.815     0.001
   CaHCO3+               1.273e-004  1.157e-004    -3.895    -3.937    -0.042
   MnHCO3+               1.094e-005  9.940e-006    -4.961    -5.003    -0.042
   FeHCO3+               1.069e-005  9.714e-006    -4.971    -5.013    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.814e-006  3.466e-006    -5.419    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.810e-006  1.939e-006    -5.551    -5.712    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.709e-007  7.004e-007    -6.113    -6.155    -0.042
   NaHCO3                5.881e-007  5.892e-007    -6.231    -6.230     0.001
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   BaCO3                 1.376e-008  1.379e-008    -7.861    -7.860     0.001
   NaCO3-                7.844e-009  7.127e-009    -8.105    -8.147    -0.042
Ca              2.610e-003
   Ca+2                  2.478e-003  1.708e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.273e-004  1.157e-004    -3.895    -3.937    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.730e-008  1.734e-008    -7.762    -7.761     0.001
   CaOH+                 2.430e-009  2.208e-009    -8.614    -8.656    -0.042
   CaHSO4+               1.435e-014  1.304e-014   -13.843   -13.885    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.437e-009  7.666e-009    -8.074    -8.115    -0.042
   FeCl+                 2.490e-009  2.262e-009    -8.604    -8.645    -0.042
   MnCl2                 2.991e-013  2.997e-013   -12.524   -12.523     0.001
   MnCl3-                8.137e-018  7.394e-018   -17.090   -17.131    -0.042
   FeCl+2                8.403e-025  5.727e-025   -24.076   -24.242    -0.166
   FeCl2+                2.522e-028  2.291e-028   -27.598   -27.640    -0.042
   FeCl3                 2.048e-033  2.052e-033   -32.689   -32.688     0.001
Fe(2)           8.327e-005
   Fe(HS)2               4.456e-005  4.464e-005    -4.351    -4.350     0.001
   Fe+2                  2.685e-005  1.830e-005    -4.571    -4.738    -0.166
   FeHCO3+               1.069e-005  9.714e-006    -4.971    -5.013    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.799e-007  2.544e-007    -6.553    -6.595    -0.042
   FeOH+                 4.959e-008  4.506e-008    -7.305    -7.346    -0.042
   FeCl+                 2.490e-009  2.262e-009    -8.604    -8.645    -0.042
   FeSO4                 1.652e-010  1.655e-010    -9.782    -9.781     0.001
   Fe(OH)2               2.980e-012  2.986e-012   -11.526   -11.525     0.001
   Fe(OH)3-              9.508e-016  8.639e-016   -15.022   -15.064    -0.042
   FeHSO4+               1.537e-016  1.397e-016   -15.813   -15.855    -0.042
Fe(3)           5.792e-014



   Fe(OH)2+              3.021e-014  2.745e-014   -13.520   -13.561    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.152e-016  1.955e-016   -15.667   -15.709    -0.042
   FeOH+2                1.562e-017  1.065e-017   -16.806   -16.973    -0.166
   Fe+3                  5.016e-022  2.117e-022   -21.300   -21.674    -0.375
   FeCl+2                8.403e-025  5.727e-025   -24.076   -24.242    -0.166
   FeSO4+                1.300e-025  1.181e-025   -24.886   -24.928    -0.042
   FeCl2+                2.522e-028  2.291e-028   -27.598   -27.640    -0.042
   Fe(SO4)2-             1.446e-031  1.314e-031   -30.840   -30.881    -0.042
   FeHSO4+2              5.956e-032  4.059e-032   -31.225   -31.392    -0.166
   Fe2(OH)2+4            1.413e-032  3.050e-033   -31.850   -32.516    -0.666
   FeCl3                 2.048e-033  2.052e-033   -32.689   -32.688     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.717   -43.757    -1.040
H(0)            1.586e-009
   H2                    7.932e-010  7.948e-010    -9.101    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.753e-012  6.136e-012   -11.170   -11.212    -0.042
Mg              8.439e-005
   Mg+2                  8.047e-005  5.580e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.814e-006  3.466e-006    -5.419    -5.460    -0.042
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   MgOH+                 1.736e-009  1.577e-009    -8.760    -8.802    -0.042
   MgSO4                 6.639e-010  6.652e-010    -9.178    -9.177     0.001
Mn(2)           4.501e-005
   Mn+2                  3.082e-005  2.101e-005    -4.511    -4.678    -0.166
   MnHCO3+               1.094e-005  9.940e-006    -4.961    -5.003    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.437e-009  7.666e-009    -8.074    -8.115    -0.042
   MnOH+                 4.628e-009  4.205e-009    -8.335    -8.376    -0.042
   MnSO4                 1.896e-010  1.900e-010    -9.722    -9.721     0.001
   MnCl2                 2.991e-013  2.997e-013   -12.524   -12.523     0.001
   MnCl3-                8.137e-018  7.394e-018   -17.090   -17.131    -0.042
   Mn(OH)3-              1.730e-019  1.572e-019   -18.762   -18.804    -0.042
Mn(3)           1.864e-034
   Mn+3                  1.864e-034  7.867e-035   -33.730   -34.104    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.486   -83.653    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.912   -96.953    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.881e-007  5.892e-007    -6.231    -6.230     0.001
   NaCO3-                7.844e-009  7.127e-009    -8.105    -8.147    -0.042
   NaSO4-                5.537e-011  5.031e-011   -10.257   -10.298    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.182   -74.181     0.001
S(-2)           2.083e-004
   H2S                   5.862e-005  5.873e-005    -4.232    -4.231     0.001
   HS-                   5.758e-005  5.232e-005    -4.240    -4.281    -0.042
   Fe(HS)2               4.456e-005  4.464e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.216e-007  2.922e-007    -6.493    -6.534    -0.042
   Fe(HS)3-              2.799e-007  2.544e-007    -6.553    -6.595    -0.042
   S5-2                  1.421e-007  1.036e-007    -6.847    -6.985    -0.138
   S4-2                  8.416e-008  6.042e-008    -7.075    -7.219    -0.144
   S6-2                  7.259e-008  5.360e-008    -7.139    -7.271    -0.132
   S-2                   7.221e-011  4.922e-011   -10.141   -10.308    -0.166
   S3-2                  3.014e-011  2.129e-011   -10.521   -10.672    -0.151
   S2-2                  1.733e-012  1.208e-012   -11.761   -11.918    -0.157
   As3S4(HS)2-           7.182e-016  6.526e-016   -15.144   -15.185    -0.042
S(6)            9.278e-008
   SO4-2                 7.405e-008  5.086e-008    -7.130    -7.294    -0.163
   CaSO4                 1.730e-008  1.734e-008    -7.762    -7.761     0.001
   MgSO4                 6.639e-010  6.652e-010    -9.178    -9.177     0.001
   BaSO4                 3.502e-010  3.509e-010    -9.456    -9.455     0.001
   MnSO4                 1.896e-010  1.900e-010    -9.722    -9.721     0.001
   FeSO4                 1.652e-010  1.655e-010    -9.782    -9.781     0.001



   NaSO4-                5.537e-011  5.031e-011   -10.257   -10.298    -0.042
   KSO4-                 6.753e-012  6.136e-012   -11.170   -11.212    -0.042
   HSO4-                 6.987e-013  6.348e-013   -12.156   -12.197    -0.042
   CaHSO4+               1.435e-014  1.304e-014   -13.843   -13.885    -0.042
   FeHSO4+               1.537e-016  1.397e-016   -15.813   -15.855    -0.042
   FeSO4+                1.300e-025  1.181e-025   -24.886   -24.928    -0.042
   Fe(SO4)2-             1.446e-031  1.314e-031   -30.840   -30.881    -0.042
   FeHSO4+2              5.956e-032  4.059e-032   -31.225   -31.392    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.70  -10.06   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.18  -12.15   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.48  -10.06   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.82  -43.03   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.69  -41.97   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.76  -45.15   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.59  -14.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.38  -90.09   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.64  -11.97    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O



Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.52  -14.70   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 67.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.340e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.458e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.055e-003 -2.545e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.199e-004  4.199e-004
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  2.456e-003  2.456e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.238e-004  Surface charge, eq

Hfo_s         
 4.028e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.588e-006       0.642  2.588e-006      -5.587
Hfo_sOMn+        1.059e-006       0.263  1.059e-006      -5.975
Hfo_sOFe+        2.599e-007       0.065  2.599e-007      -6.585
Hfo_sOHBa+2      6.447e-008       0.016  6.447e-008      -7.191



Hfo_sOH2+        4.060e-008       0.010  4.060e-008      -7.391
Hfo_sOH          1.624e-008       0.004  1.624e-008      -7.789
Hfo_sO-          1.488e-010       0.000  1.488e-010      -9.827

Hfo           
 1.238e-004  Surface charge, eq

Hfo_w         
 1.611e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.076e-004       0.668  1.076e-004      -3.968
Hfo_wOH          4.303e-005       0.267  4.303e-005      -4.366
Hfo_wOFe+        6.428e-006       0.040  6.428e-006      -5.192
Hfo_wOMn+        2.229e-006       0.014  2.229e-006      -5.652
Hfo_wOCa+        8.095e-007       0.005  8.095e-007      -6.092
Hfo_wOMg+        4.704e-007       0.003  4.704e-007      -6.327
Hfo_wO-          3.943e-007       0.002  3.943e-007      -6.404
Hfo_wOFeOH       1.349e-007       0.001  1.349e-007      -6.870
Hfo_wH2AsO3      8.432e-009       0.000  8.432e-009      -8.074
Hfo_wOBa+        2.915e-010       0.000  2.915e-010      -9.535
Hfo_wSO4-        1.667e-011       0.000  1.667e-011     -10.778
Hfo_wOHSO4-2     1.330e-011       0.000  1.330e-011     -10.876
Hfo_wOHAsO4-3    1.819e-017       0.000  1.819e-017     -16.740
Hfo_wHAsO4-      2.546e-018       0.000  2.546e-018     -17.594
Hfo_wH2AsO4      2.060e-019       0.000  2.060e-019     -18.686

Mno           
-1.155e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.356e-028       0.000  1.356e-028     -27.868
Mno_O3Ca         8.416e-030       0.000  8.416e-030     -29.075
Mno_O3-2         6.832e-030       0.000  6.832e-030     -29.165
Mno_O3HMn+       2.389e-030       0.000  2.389e-030     -29.622
Mno_O3Ba         1.426e-030       0.000  1.426e-030     -29.846
Mno_O3H-         3.016e-031       0.000  3.016e-031     -30.521
Mno_O3Na-        1.430e-031       0.000  1.430e-031     -30.845
Mno_O3HCa+       1.293e-031       0.000  1.293e-031     -30.888
Mno_O3Mg         1.046e-031       0.000  1.046e-031     -30.981
Mno_O3HBa+       3.920e-032       0.000  3.920e-032     -31.407
Mno_O3HMg+       1.088e-033       0.000  1.088e-033     -32.963
Mno_O3HNa        5.889e-034       0.000  5.889e-034     -33.230
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.871e-041       0.000  8.871e-041     -40.052
Mno_O3H3Cl       2.189e-043       0.000  2.189e-043     -42.660

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.225e-007  3.225e-007
Ba               2.098e-005  2.098e-005
C                1.357e-002  1.357e-002
Ca               2.609e-003  2.609e-003
Cl               9.873e-005  9.873e-005
Fe               8.326e-005  8.326e-005
K                1.893e-005  1.893e-005
Mg               8.439e-005  8.439e-005
Mn               4.497e-005  4.497e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.892      Charge balance
                                       pe  =  -3.918      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.458e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.147e-003
                       Total CO2 (mol/kg)  =  7.513e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.244e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.79
                               Iterations  =  44
                                  Total H  = 1.110423e+002
                                  Total O  = 5.552692e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.396e-007  1.282e-007    -6.855    -6.892    -0.037
   OH-                   8.589e-008  7.805e-008    -7.066    -7.108    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.225e-007
   AsS(OH)(HS)-          3.217e-007  2.924e-007    -6.492    -6.534    -0.042
   H3AsO3                7.606e-010  7.621e-010    -9.119    -9.118     0.001
   H2AsO3-               4.630e-012  4.207e-012   -11.334   -11.376    -0.042
   As3S4(HS)2-           7.173e-016  6.517e-016   -15.144   -15.186    -0.042
   H4AsO3+               5.328e-017  4.842e-017   -16.273   -16.315    -0.042
   HAsO3-2               9.603e-020  6.547e-020   -19.018   -19.184    -0.166
   AsO3-3                2.412e-028  1.019e-028   -27.618   -27.992    -0.374
As(5)           2.233e-018
   H2AsO4-               1.299e-018  1.180e-018   -17.887   -17.928    -0.042
   HAsO4-2               9.339e-019  6.366e-019   -18.030   -18.196    -0.166
   H3AsO4                3.013e-023  3.019e-023   -22.521   -22.520     0.001
   AsO4-3                2.632e-023  1.111e-023   -22.580   -22.954    -0.374
Ba              2.098e-005
   Ba+2                  2.020e-005  1.377e-005    -4.695    -4.861    -0.166
   BaHCO3+               7.704e-007  7.000e-007    -6.113    -6.155    -0.042
   BaCO3                 1.377e-008  1.380e-008    -7.861    -7.860     0.001
   BaSO4                 3.452e-010  3.459e-010    -9.462    -9.461     0.001
   BaOH+                 4.003e-012  3.637e-012   -11.398   -11.439    -0.042
C(-4)           6.057e-003
   CH4                   6.057e-003  6.069e-003    -2.218    -2.217     0.001
C(4)            7.513e-003
   HCO3-                 5.820e-003  5.304e-003    -2.235    -2.275    -0.040
   CO2                   1.527e-003  1.530e-003    -2.816    -2.815     0.001
   CaHCO3+               1.271e-004  1.155e-004    -3.896    -3.937    -0.042
   MnHCO3+               1.093e-005  9.928e-006    -4.962    -5.003    -0.042
   FeHCO3+               1.068e-005  9.702e-006    -4.972    -5.013    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.812e-006  3.463e-006    -5.419    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.811e-006  1.940e-006    -5.551    -5.712    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.704e-007  7.000e-007    -6.113    -6.155    -0.042
   NaHCO3                5.877e-007  5.888e-007    -6.231    -6.230     0.001
   MgCO3                 1.031e-007  1.033e-007    -6.987    -6.986     0.001
   BaCO3                 1.377e-008  1.380e-008    -7.861    -7.860     0.001
   NaCO3-                7.847e-009  7.130e-009    -8.105    -8.147    -0.042
Ca              2.609e-003
   Ca+2                  2.476e-003  1.708e-003    -2.606    -2.768    -0.161
   CaHCO3+               1.271e-004  1.155e-004    -3.896    -3.937    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.704e-008  1.708e-008    -7.768    -7.768     0.001
   CaOH+                 2.432e-009  2.209e-009    -8.614    -8.656    -0.042
   CaHSO4+               1.412e-014  1.283e-014   -13.850   -13.892    -0.042



Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.433e-009  7.663e-009    -8.074    -8.116    -0.042
   FeCl+                 2.489e-009  2.261e-009    -8.604    -8.646    -0.042
   MnCl2                 2.990e-013  2.996e-013   -12.524   -12.523     0.001
   MnCl3-                8.134e-018  7.391e-018   -17.090   -17.131    -0.042
   FeCl+2                8.371e-025  5.707e-025   -24.077   -24.244    -0.166
   FeCl2+                2.513e-028  2.283e-028   -27.600   -27.641    -0.042
   FeCl3                 2.041e-033  2.045e-033   -32.690   -32.689     0.001
Fe(2)           8.326e-005
   Fe(HS)2               4.457e-005  4.466e-005    -4.351    -4.350     0.001
   Fe+2                  2.683e-005  1.829e-005    -4.571    -4.738    -0.166
   FeHCO3+               1.068e-005  9.702e-006    -4.972    -5.013    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.801e-007  2.545e-007    -6.553    -6.594    -0.042
   FeOH+                 4.963e-008  4.509e-008    -7.304    -7.346    -0.042
   FeCl+                 2.489e-009  2.261e-009    -8.604    -8.646    -0.042
   FeSO4                 1.627e-010  1.630e-010    -9.789    -9.788     0.001
   Fe(OH)2               2.986e-012  2.992e-012   -11.525   -11.524     0.001
   Fe(OH)3-              9.539e-016  8.667e-016   -15.021   -15.062    -0.042
   FeHSO4+               1.512e-016  1.374e-016   -15.820   -15.862    -0.042
Fe(3)           5.788e-014
   Fe(OH)2+              3.017e-014  2.742e-014   -13.520   -13.562    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.155e-016  1.958e-016   -15.667   -15.708    -0.042
   FeOH+2                1.558e-017  1.062e-017   -16.807   -16.974    -0.166
   Fe+3                  4.996e-022  2.110e-022   -21.301   -21.676    -0.374
   FeCl+2                8.371e-025  5.707e-025   -24.077   -24.244    -0.166
   FeSO4+                1.276e-025  1.159e-025   -24.894   -24.936    -0.042
   FeCl2+                2.513e-028  2.283e-028   -27.600   -27.641    -0.042
   Fe(SO4)2-             1.399e-031  1.271e-031   -30.854   -30.896    -0.042
   FeHSO4+2              5.840e-032  3.981e-032   -31.234   -31.400    -0.166
   Fe2(OH)2+4            1.406e-032  3.035e-033   -31.852   -32.518    -0.666
   FeCl3                 2.041e-033  2.045e-033   -32.690   -32.689     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.720   -43.760    -1.040
H(0)            1.593e-009
   H2                    7.964e-010  7.980e-010    -9.099    -9.098     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.656e-012  6.048e-012   -11.177   -11.218    -0.042
Mg              8.439e-005
   Mg+2                  8.048e-005  5.581e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.812e-006  3.463e-006    -5.419    -5.460    -0.042
   MgCO3                 1.031e-007  1.033e-007    -6.987    -6.986     0.001
   MgOH+                 1.738e-009  1.580e-009    -8.760    -8.801    -0.042
   MgSO4                 6.545e-010  6.557e-010    -9.184    -9.183     0.001
Mn(2)           4.497e-005
   Mn+2                  3.081e-005  2.100e-005    -4.511    -4.678    -0.166
   MnHCO3+               1.093e-005  9.928e-006    -4.962    -5.003    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.433e-009  7.663e-009    -8.074    -8.116    -0.042
   MnOH+                 4.631e-009  4.208e-009    -8.334    -8.376    -0.042
   MnSO4                 1.868e-010  1.872e-010    -9.729    -9.728     0.001
   MnCl2                 2.990e-013  2.996e-013   -12.524   -12.523     0.001
   MnCl3-                8.134e-018  7.391e-018   -17.090   -17.131    -0.042
   Mn(OH)3-              1.736e-019  1.577e-019   -18.761   -18.802    -0.042
Mn(3)           1.856e-034
   Mn+3                  1.856e-034  7.838e-035   -33.731   -34.106    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.488   -83.654    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.915   -96.956    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.877e-007  5.888e-007    -6.231    -6.230     0.001
   NaCO3-                7.847e-009  7.130e-009    -8.105    -8.147    -0.042
   NaSO4-                5.458e-011  4.959e-011   -10.263   -10.305    -0.042



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.185   -74.184     0.001
S(-2)           2.083e-004
   H2S                   5.857e-005  5.868e-005    -4.232    -4.231     0.001
   HS-                   5.760e-005  5.234e-005    -4.240    -4.281    -0.042
   Fe(HS)2               4.457e-005  4.466e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.217e-007  2.924e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.801e-007  2.545e-007    -6.553    -6.594    -0.042
   S5-2                  1.424e-007  1.037e-007    -6.847    -6.984    -0.138
   S4-2                  8.429e-008  6.051e-008    -7.074    -7.218    -0.144
   S6-2                  7.270e-008  5.368e-008    -7.138    -7.270    -0.132
   S-2                   7.232e-011  4.930e-011   -10.141   -10.307    -0.166
   S3-2                  3.018e-011  2.132e-011   -10.520   -10.671    -0.151
   S2-2                  1.736e-012  1.210e-012   -11.761   -11.917    -0.157
   As3S4(HS)2-           7.173e-016  6.517e-016   -15.144   -15.186    -0.042
S(6)            9.143e-008
   SO4-2                 7.297e-008  5.012e-008    -7.137    -7.300    -0.163
   CaSO4                 1.704e-008  1.708e-008    -7.768    -7.768     0.001
   MgSO4                 6.545e-010  6.557e-010    -9.184    -9.183     0.001
   BaSO4                 3.452e-010  3.459e-010    -9.462    -9.461     0.001
   MnSO4                 1.868e-010  1.872e-010    -9.729    -9.728     0.001
   FeSO4                 1.627e-010  1.630e-010    -9.789    -9.788     0.001
   NaSO4-                5.458e-011  4.959e-011   -10.263   -10.305    -0.042
   KSO4-                 6.656e-012  6.048e-012   -11.177   -11.218    -0.042
   HSO4-                 6.877e-013  6.249e-013   -12.163   -12.204    -0.042
   CaHSO4+               1.412e-014  1.283e-014   -13.850   -13.892    -0.042
   FeHSO4+               1.512e-016  1.374e-016   -15.820   -15.862    -0.042
   FeSO4+                1.276e-025  1.159e-025   -24.894   -24.936    -0.042
   Fe(SO4)2-             1.399e-031  1.271e-031   -30.854   -30.896    -0.042
   FeHSO4+2              5.840e-032  3.981e-032   -31.234   -31.400    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.19  -12.16   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.60  -43.43   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.83  -43.04   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.70  -41.98   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.78  -45.17   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.40  -90.11   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.53  -14.71   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 68.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.360e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000



O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.456e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.934e-003 -2.666e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.200e-004  4.200e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.577e-003  2.577e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.219e-004  Surface charge, eq

Hfo_s         
 3.967e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.548e-006       0.642  2.548e-006      -5.594
Hfo_sOMn+        1.044e-006       0.263  1.044e-006      -5.981
Hfo_sOFe+        2.562e-007       0.065  2.562e-007      -6.591
Hfo_sOHBa+2      6.351e-008       0.016  6.351e-008      -7.197
Hfo_sOH2+        3.994e-008       0.010  3.994e-008      -7.399
Hfo_sOH          1.599e-008       0.004  1.599e-008      -7.796
Hfo_sO-          1.467e-010       0.000  1.467e-010      -9.834

Hfo           
 1.219e-004  Surface charge, eq

Hfo_w         
 1.587e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.059e-004       0.668  1.059e-004      -3.975
Hfo_wOH          4.242e-005       0.267  4.242e-005      -4.372
Hfo_wOFe+        6.340e-006       0.040  6.340e-006      -5.198
Hfo_wOMn+        2.198e-006       0.014  2.198e-006      -5.658
Hfo_wOCa+        7.985e-007       0.005  7.985e-007      -6.098
Hfo_wOMg+        4.643e-007       0.003  4.643e-007      -6.333
Hfo_wO-          3.891e-007       0.002  3.891e-007      -6.410
Hfo_wOFeOH       1.332e-007       0.001  1.332e-007      -6.875
Hfo_wH2AsO3      8.318e-009       0.000  8.318e-009      -8.080
Hfo_wOBa+        2.877e-010       0.000  2.877e-010      -9.541
Hfo_wSO4-        1.618e-011       0.000  1.618e-011     -10.791
Hfo_wOHSO4-2     1.292e-011       0.000  1.292e-011     -10.889
Hfo_wOHAsO4-3    1.793e-017       0.000  1.793e-017     -16.746
Hfo_wHAsO4-      2.504e-018       0.000  2.504e-018     -17.601
Hfo_wH2AsO4      2.024e-019       0.000  2.024e-019     -18.694

Mno           
-2.882e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.381e-025       0.000  3.381e-025     -24.471
Mno_O3Ca         2.098e-026       0.000  2.098e-026     -25.678
Mno_O3-2         1.704e-026       0.000  1.704e-026     -25.769
Mno_O3HMn+       5.948e-027       0.000  5.948e-027     -26.226
Mno_O3Ba         3.558e-027       0.000  3.558e-027     -26.449



Mno_O3H-         7.514e-028       0.000  7.514e-028     -27.124
Mno_O3Na-        3.566e-028       0.000  3.566e-028     -27.448
Mno_O3HCa+       3.220e-028       0.000  3.220e-028     -27.492
Mno_O3Mg         2.609e-028       0.000  2.609e-028     -27.584
Mno_O3HBa+       9.767e-029       0.000  9.767e-029     -28.010
Mno_O3HMg+       2.712e-030       0.000  2.712e-030     -29.567
Mno_O3HNa        1.467e-030       0.000  1.467e-030     -29.834
Mno_O3H2         2.488e-032       0.000  2.488e-032     -31.604
Mno_O3H3+        2.205e-037       0.000  2.205e-037     -36.657
Mno_O3H3Cl       5.439e-040       0.000  5.439e-040     -39.264

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.226e-007  3.226e-007
Ba               2.098e-005  2.098e-005
C                1.365e-002  1.365e-002
Ca               2.607e-003  2.607e-003
Cl               9.873e-005  9.873e-005
Fe               8.325e-005  8.325e-005
K                1.893e-005  1.893e-005
Mg               8.440e-005  8.440e-005
Mn               4.495e-005  4.495e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.893      Charge balance
                                       pe  =  -3.919      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.453e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.142e-003
                       Total CO2 (mol/kg)  =  7.505e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.225e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.77
                               Iterations  =  63
                                  Total H  = 1.110428e+002
                                  Total O  = 5.552699e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.394e-007  1.281e-007    -6.856    -6.893    -0.037
   OH-                   8.599e-008  7.814e-008    -7.066    -7.107    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.226e-007
   AsS(OH)(HS)-          3.219e-007  2.925e-007    -6.492    -6.534    -0.042
   H3AsO3                7.612e-010  7.627e-010    -9.118    -9.118     0.001
   H2AsO3-               4.640e-012  4.216e-012   -11.334   -11.375    -0.042
   As3S4(HS)2-           7.163e-016  6.509e-016   -15.145   -15.186    -0.042
   H4AsO3+               5.326e-017  4.840e-017   -16.274   -16.315    -0.042
   HAsO3-2               9.634e-020  6.568e-020   -19.016   -19.183    -0.166
   AsO3-3                2.423e-028  1.023e-028   -27.616   -27.990    -0.374
As(5)           2.229e-018
   H2AsO4-               1.296e-018  1.178e-018   -17.887   -17.929    -0.042
   HAsO4-2               9.332e-019  6.362e-019   -18.030   -18.196    -0.166
   H3AsO4                3.004e-023  3.010e-023   -22.522   -22.521     0.001
   AsO4-3                2.633e-023  1.112e-023   -22.580   -22.954    -0.374
Ba              2.098e-005
   Ba+2                  2.020e-005  1.377e-005    -4.695    -4.861    -0.166
   BaHCO3+               7.699e-007  6.996e-007    -6.114    -6.155    -0.042



   BaCO3                 1.378e-008  1.381e-008    -7.861    -7.860     0.001
   BaSO4                 3.403e-010  3.410e-010    -9.468    -9.467     0.001
   BaOH+                 4.008e-012  3.642e-012   -11.397   -11.439    -0.042
C(-4)           6.142e-003
   CH4                   6.142e-003  6.154e-003    -2.212    -2.211     0.001
C(4)            7.505e-003
   HCO3-                 5.815e-003  5.300e-003    -2.235    -2.276    -0.040
   CO2                   1.524e-003  1.527e-003    -2.817    -2.816     0.001
   CaHCO3+               1.270e-004  1.154e-004    -3.896    -3.938    -0.042
   MnHCO3+               1.091e-005  9.916e-006    -4.962    -5.004    -0.042
   FeHCO3+               1.066e-005  9.690e-006    -4.972    -5.014    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.809e-006  3.461e-006    -5.419    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.812e-006  1.941e-006    -5.551    -5.712    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.699e-007  6.996e-007    -6.114    -6.155    -0.042
   NaHCO3                5.872e-007  5.883e-007    -6.231    -6.230     0.001
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.986     0.001
   BaCO3                 1.378e-008  1.381e-008    -7.861    -7.860     0.001
   NaCO3-                7.851e-009  7.134e-009    -8.105    -8.147    -0.042
Ca              2.607e-003
   Ca+2                  2.475e-003  1.707e-003    -2.606    -2.768    -0.161
   CaHCO3+               1.270e-004  1.154e-004    -3.896    -3.938    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.680e-008  1.683e-008    -7.775    -7.774     0.001
   CaOH+                 2.433e-009  2.211e-009    -8.614    -8.655    -0.042
   CaHSO4+               1.390e-014  1.263e-014   -13.857   -13.899    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.430e-009  7.660e-009    -8.074    -8.116    -0.042
   FeCl+                 2.488e-009  2.261e-009    -8.604    -8.646    -0.042
   MnCl2                 2.989e-013  2.995e-013   -12.524   -12.524     0.001
   MnCl3-                8.131e-018  7.389e-018   -17.090   -17.131    -0.042
   FeCl+2                8.341e-025  5.686e-025   -24.079   -24.245    -0.166
   FeCl2+                2.504e-028  2.275e-028   -27.601   -27.643    -0.042
   FeCl3                 2.034e-033  2.038e-033   -32.692   -32.691     0.001
Fe(2)           8.325e-005
   Fe(HS)2               4.458e-005  4.467e-005    -4.351    -4.350     0.001
   Fe+2                  2.682e-005  1.828e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.066e-005  9.690e-006    -4.972    -5.014    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.803e-007  2.547e-007    -6.552    -6.594    -0.042
   FeOH+                 4.966e-008  4.513e-008    -7.304    -7.346    -0.042
   FeCl+                 2.488e-009  2.261e-009    -8.604    -8.646    -0.042
   FeSO4                 1.603e-010  1.606e-010    -9.795    -9.794     0.001
   Fe(OH)2               2.992e-012  2.998e-012   -11.524   -11.523     0.001
   Fe(OH)3-              9.569e-016  8.695e-016   -15.019   -15.061    -0.042
   FeHSO4+               1.488e-016  1.352e-016   -15.827   -15.869    -0.042
Fe(3)           5.785e-014
   Fe(OH)2+              3.013e-014  2.738e-014   -13.521   -13.563    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.157e-016  1.960e-016   -15.666   -15.708    -0.042
   FeOH+2                1.554e-017  1.059e-017   -16.809   -16.975    -0.166
   Fe+3                  4.977e-022  2.102e-022   -21.303   -21.677    -0.374
   FeCl+2                8.341e-025  5.686e-025   -24.079   -24.245    -0.166
   FeSO4+                1.253e-025  1.139e-025   -24.902   -24.944    -0.042
   FeCl2+                2.504e-028  2.275e-028   -27.601   -27.643    -0.042
   Fe(SO4)2-             1.355e-031  1.231e-031   -30.868   -30.910    -0.042
   FeHSO4+2              5.729e-032  3.906e-032   -31.242   -31.408    -0.166
   Fe2(OH)2+4            1.398e-032  3.021e-033   -31.854   -32.520    -0.665
   FeCl3                 2.034e-033  2.038e-033   -32.692   -32.691     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.723   -43.762    -1.040
H(0)            1.599e-009
   H2                    7.996e-010  8.012e-010    -9.097    -9.096     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042



   KSO4-                 6.561e-012  5.962e-012   -11.183   -11.225    -0.042
Mg              8.440e-005
   Mg+2                  8.048e-005  5.582e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.809e-006  3.461e-006    -5.419    -5.461    -0.042
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.986     0.001
   MgOH+                 1.741e-009  1.582e-009    -8.759    -8.801    -0.042
   MgSO4                 6.453e-010  6.465e-010    -9.190    -9.189     0.001
Mn(2)           4.495e-005
   Mn+2                  3.079e-005  2.099e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.091e-005  9.916e-006    -4.962    -5.004    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.430e-009  7.660e-009    -8.074    -8.116    -0.042
   MnOH+                 4.635e-009  4.212e-009    -8.334    -8.376    -0.042
   MnSO4                 1.841e-010  1.844e-010    -9.735    -9.734     0.001
   MnCl2                 2.989e-013  2.995e-013   -12.524   -12.524     0.001
   MnCl3-                8.131e-018  7.389e-018   -17.090   -17.131    -0.042
   Mn(OH)3-              1.741e-019  1.582e-019   -18.759   -18.801    -0.042
Mn(3)           1.849e-034
   Mn+3                  1.849e-034  7.810e-035   -33.733   -34.107    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.489   -83.656    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.918   -96.959    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.872e-007  5.883e-007    -6.231    -6.230     0.001
   NaCO3-                7.851e-009  7.134e-009    -8.105    -8.147    -0.042
   NaSO4-                5.380e-011  4.889e-011   -10.269   -10.311    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.189   -74.188     0.001
S(-2)           2.083e-004
   H2S                   5.852e-005  5.863e-005    -4.233    -4.232     0.001
   HS-                   5.762e-005  5.236e-005    -4.239    -4.281    -0.042
   Fe(HS)2               4.458e-005  4.467e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.219e-007  2.925e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.803e-007  2.547e-007    -6.552    -6.594    -0.042
   S5-2                  1.426e-007  1.039e-007    -6.846    -6.983    -0.138
   S4-2                  8.441e-008  6.061e-008    -7.074    -7.217    -0.144
   S6-2                  7.281e-008  5.377e-008    -7.138    -7.269    -0.132
   S-2                   7.243e-011  4.938e-011   -10.140   -10.306    -0.166
   S3-2                  3.023e-011  2.136e-011   -10.520   -10.670    -0.151
   S2-2                  1.738e-012  1.212e-012   -11.760   -11.916    -0.157
   As3S4(HS)2-           7.163e-016  6.509e-016   -15.145   -15.186    -0.042
S(6)            9.012e-008
   SO4-2                 7.193e-008  4.941e-008    -7.143    -7.306    -0.163
   CaSO4                 1.680e-008  1.683e-008    -7.775    -7.774     0.001
   MgSO4                 6.453e-010  6.465e-010    -9.190    -9.189     0.001
   BaSO4                 3.403e-010  3.410e-010    -9.468    -9.467     0.001
   MnSO4                 1.841e-010  1.844e-010    -9.735    -9.734     0.001
   FeSO4                 1.603e-010  1.606e-010    -9.795    -9.794     0.001
   NaSO4-                5.380e-011  4.889e-011   -10.269   -10.311    -0.042
   KSO4-                 6.561e-012  5.962e-012   -11.183   -11.225    -0.042
   HSO4-                 6.771e-013  6.153e-013   -12.169   -12.211    -0.042
   CaHSO4+               1.390e-014  1.263e-014   -13.857   -13.899    -0.042
   FeHSO4+               1.488e-016  1.352e-016   -15.827   -15.869    -0.042
   FeSO4+                1.253e-025  1.139e-025   -24.902   -24.944    -0.042
   Fe(SO4)2-             1.355e-031  1.231e-031   -30.868   -30.910    -0.042
   FeHSO4+2              5.729e-032  3.906e-032   -31.242   -31.408    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O



As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.50  -18.04  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.20  -12.17   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.65   -2.21   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.42  -11.56   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.62  -43.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.85  -43.06   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.79  -45.18   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.84  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.42  -90.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.54  -14.72   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O



Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 69.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.380e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.455e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.813e-003 -2.787e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.200e-004  4.200e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.699e-003  2.699e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.200e-004  Surface charge, eq

Hfo_s         
 3.906e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.508e-006       0.642  2.508e-006      -5.601
Hfo_sOMn+        1.028e-006       0.263  1.028e-006      -5.988
Hfo_sOFe+        2.524e-007       0.065  2.524e-007      -6.598
Hfo_sOHBa+2      6.255e-008       0.016  6.255e-008      -7.204
Hfo_sOH2+        3.928e-008       0.010  3.928e-008      -7.406
Hfo_sOH          1.575e-008       0.004  1.575e-008      -7.803
Hfo_sO-          1.446e-010       0.000  1.446e-010      -9.840

Hfo           
 1.200e-004  Surface charge, eq

Hfo_w         
 1.563e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.043e-004       0.667  1.043e-004      -3.982
Hfo_wOH          4.180e-005       0.268  4.180e-005      -4.379
Hfo_wOFe+        6.253e-006       0.040  6.253e-006      -5.204
Hfo_wOMn+        2.168e-006       0.014  2.168e-006      -5.664
Hfo_wOCa+        7.875e-007       0.005  7.875e-007      -6.104
Hfo_wOMg+        4.582e-007       0.003  4.582e-007      -6.339



Hfo_wO-          3.839e-007       0.002  3.839e-007      -6.416
Hfo_wOFeOH       1.315e-007       0.001  1.315e-007      -6.881
Hfo_wH2AsO3      8.204e-009       0.000  8.204e-009      -8.086
Hfo_wOBa+        2.839e-010       0.000  2.839e-010      -9.547
Hfo_wSO4-        1.570e-011       0.000  1.570e-011     -10.804
Hfo_wOHSO4-2     1.256e-011       0.000  1.256e-011     -10.901
Hfo_wOHAsO4-3    1.768e-017       0.000  1.768e-017     -16.753
Hfo_wHAsO4-      2.463e-018       0.000  2.463e-018     -17.608
Hfo_wH2AsO4      1.988e-019       0.000  1.988e-019     -18.702

Mno           
-1.161e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.362e-028       0.000  1.362e-028     -27.866
Mno_O3Ca         8.449e-030       0.000  8.449e-030     -29.073
Mno_O3-2         6.865e-030       0.000  6.865e-030     -29.163
Mno_O3HMn+       2.393e-030       0.000  2.393e-030     -29.621
Mno_O3Ba         1.434e-030       0.000  1.434e-030     -29.844
Mno_O3H-         3.024e-031       0.000  3.024e-031     -30.519
Mno_O3Na-        1.437e-031       0.000  1.437e-031     -30.843
Mno_O3HCa+       1.295e-031       0.000  1.295e-031     -30.888
Mno_O3Mg         1.051e-031       0.000  1.051e-031     -30.978
Mno_O3HBa+       3.931e-032       0.000  3.931e-032     -31.405
Mno_O3HMg+       1.091e-033       0.000  1.091e-033     -32.962
Mno_O3HNa        5.903e-034       0.000  5.903e-034     -33.229
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.850e-041       0.000  8.850e-041     -40.053
Mno_O3H3Cl       2.183e-043       0.000  2.183e-043     -42.661

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.227e-007  3.227e-007
Ba               2.098e-005  2.098e-005
C                1.372e-002  1.372e-002
Ca               2.606e-003  2.606e-003
Cl               9.873e-005  9.873e-005
Fe               8.324e-005  8.324e-005
K                1.893e-005  1.893e-005
Mg               8.441e-005  8.441e-005
Mn               4.492e-005  4.492e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.893      Charge balance
                                       pe  =  -3.921      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.449e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.138e-003
                       Total CO2 (mol/kg)  =  7.497e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.206e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.76
                               Iterations  =  30
                                  Total H  = 1.110433e+002
                                  Total O  = 5.552706e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.392e-007  1.279e-007    -6.856    -6.893    -0.037
   OH-                   8.609e-008  7.823e-008    -7.065    -7.107    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.227e-007
   AsS(OH)(HS)-          3.220e-007  2.926e-007    -6.492    -6.534    -0.042
   H3AsO3                7.619e-010  7.634e-010    -9.118    -9.117     0.001
   H2AsO3-               4.649e-012  4.225e-012   -11.333   -11.374    -0.042
   As3S4(HS)2-           7.154e-016  6.501e-016   -15.145   -15.187    -0.042
   H4AsO3+               5.324e-017  4.838e-017   -16.274   -16.315    -0.042
   HAsO3-2               9.664e-020  6.589e-020   -19.015   -19.181    -0.166
   AsO3-3                2.433e-028  1.028e-028   -27.614   -27.988    -0.374
As(5)           2.226e-018
   H2AsO4-               1.294e-018  1.176e-018   -17.888   -17.930    -0.042
   HAsO4-2               9.324e-019  6.357e-019   -18.030   -18.197    -0.166
   H3AsO4                2.995e-023  3.000e-023   -22.524   -22.523     0.001
   AsO4-3                2.634e-023  1.113e-023   -22.579   -22.954    -0.374
Ba              2.098e-005
   Ba+2                  2.020e-005  1.377e-005    -4.695    -4.861    -0.166
   BaHCO3+               7.694e-007  6.991e-007    -6.114    -6.155    -0.042
   BaCO3                 1.379e-008  1.381e-008    -7.861    -7.860     0.001
   BaSO4                 3.356e-010  3.363e-010    -9.474    -9.473     0.001
   BaOH+                 4.013e-012  3.647e-012   -11.396   -11.438    -0.042
C(-4)           6.227e-003
   CH4                   6.227e-003  6.239e-003    -2.206    -2.205     0.001
C(4)            7.497e-003
   HCO3-                 5.810e-003  5.296e-003    -2.236    -2.276    -0.040
   CO2                   1.521e-003  1.524e-003    -2.818    -2.817     0.001
   CaHCO3+               1.268e-004  1.152e-004    -3.897    -3.938    -0.042
   MnHCO3+               1.090e-005  9.904e-006    -4.963    -5.004    -0.042
   FeHCO3+               1.065e-005  9.678e-006    -4.973    -5.014    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.807e-006  3.459e-006    -5.419    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.813e-006  1.941e-006    -5.551    -5.712    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.694e-007  6.991e-007    -6.114    -6.155    -0.042
   NaHCO3                5.868e-007  5.879e-007    -6.232    -6.231     0.001
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.985     0.001
   BaCO3                 1.379e-008  1.381e-008    -7.861    -7.860     0.001
   NaCO3-                7.854e-009  7.137e-009    -8.105    -8.146    -0.042
Ca              2.606e-003
   Ca+2                  2.474e-003  1.706e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.268e-004  1.152e-004    -3.897    -3.938    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.655e-008  1.659e-008    -7.781    -7.780     0.001
   CaOH+                 2.435e-009  2.213e-009    -8.613    -8.655    -0.042
   CaHSO4+               1.368e-014  1.243e-014   -13.864   -13.906    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.426e-009  7.657e-009    -8.074    -8.116    -0.042
   FeCl+                 2.487e-009  2.260e-009    -8.604    -8.646    -0.042
   MnCl2                 2.988e-013  2.994e-013   -12.525   -12.524     0.001
   MnCl3-                8.128e-018  7.386e-018   -17.090   -17.132    -0.042
   FeCl+2                8.310e-025  5.666e-025   -24.080   -24.247    -0.166
   FeCl2+                2.495e-028  2.267e-028   -27.603   -27.645    -0.042
   FeCl3                 2.027e-033  2.031e-033   -32.693   -32.692     0.001
Fe(2)           8.324e-005
   Fe(HS)2               4.460e-005  4.469e-005    -4.351    -4.350     0.001
   Fe+2                  2.680e-005  1.828e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.065e-005  9.678e-006    -4.973    -5.014    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.805e-007  2.549e-007    -6.552    -6.594    -0.042
   FeOH+                 4.970e-008  4.516e-008    -7.304    -7.345    -0.042
   FeCl+                 2.487e-009  2.260e-009    -8.604    -8.646    -0.042



   FeSO4                 1.580e-010  1.583e-010    -9.801    -9.800     0.001
   Fe(OH)2               2.998e-012  3.004e-012   -11.523   -11.522     0.001
   Fe(OH)3-              9.599e-016  8.722e-016   -15.018   -15.059    -0.042
   FeHSO4+               1.465e-016  1.331e-016   -15.834   -15.876    -0.042
Fe(3)           5.781e-014
   Fe(OH)2+              3.010e-014  2.735e-014   -13.521   -13.563    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.160e-016  1.962e-016   -15.666   -15.707    -0.042
   FeOH+2                1.550e-017  1.057e-017   -16.810   -16.976    -0.166
   Fe+3                  4.958e-022  2.095e-022   -21.305   -21.679    -0.374
   FeCl+2                8.310e-025  5.666e-025   -24.080   -24.247    -0.166
   FeSO4+                1.231e-025  1.119e-025   -24.910   -24.951    -0.042
   FeCl2+                2.495e-028  2.267e-028   -27.603   -27.645    -0.042
   Fe(SO4)2-             1.312e-031  1.193e-031   -30.882   -30.924    -0.042
   FeHSO4+2              5.621e-032  3.833e-032   -31.250   -31.416    -0.166
   Fe2(OH)2+4            1.391e-032  3.007e-033   -31.857   -32.522    -0.665
   FeCl3                 2.027e-033  2.031e-033   -32.693   -32.692     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.725   -43.765    -1.040
H(0)            1.605e-009
   H2                    8.027e-010  8.043e-010    -9.095    -9.095     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.469e-012  5.878e-012   -11.189   -11.231    -0.042
Mg              8.441e-005
   Mg+2                  8.049e-005  5.583e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.807e-006  3.459e-006    -5.419    -5.461    -0.042
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.985     0.001
   MgOH+                 1.743e-009  1.584e-009    -8.759    -8.800    -0.042
   MgSO4                 6.363e-010  6.376e-010    -9.196    -9.195     0.001
Mn(2)           4.492e-005
   Mn+2                  3.077e-005  2.098e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.090e-005  9.904e-006    -4.963    -5.004    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.426e-009  7.657e-009    -8.074    -8.116    -0.042
   MnOH+                 4.638e-009  4.215e-009    -8.334    -8.375    -0.042
   MnSO4                 1.814e-010  1.818e-010    -9.741    -9.740     0.001
   MnCl2                 2.988e-013  2.994e-013   -12.525   -12.524     0.001
   MnCl3-                8.128e-018  7.386e-018   -17.090   -17.132    -0.042
   Mn(OH)3-              1.747e-019  1.587e-019   -18.758   -18.799    -0.042
Mn(3)           1.842e-034
   Mn+3                  1.842e-034  7.782e-035   -33.735   -34.109    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.491   -83.657    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.920   -96.962    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.868e-007  5.879e-007    -6.232    -6.231     0.001
   NaCO3-                7.854e-009  7.137e-009    -8.105    -8.146    -0.042
   NaSO4-                5.304e-011  4.820e-011   -10.275   -10.317    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.192   -74.191     0.001
S(-2)           2.083e-004
   H2S                   5.847e-005  5.858e-005    -4.233    -4.232     0.001
   HS-                   5.764e-005  5.238e-005    -4.239    -4.281    -0.042
   Fe(HS)2               4.460e-005  4.469e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.220e-007  2.926e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.805e-007  2.549e-007    -6.552    -6.594    -0.042
   S5-2                  1.428e-007  1.040e-007    -6.845    -6.983    -0.137
   S4-2                  8.454e-008  6.070e-008    -7.073    -7.217    -0.144
   S6-2                  7.292e-008  5.385e-008    -7.137    -7.269    -0.132
   S-2                   7.253e-011  4.945e-011   -10.139   -10.306    -0.166
   S3-2                  3.027e-011  2.139e-011   -10.519   -10.670    -0.151
   S2-2                  1.741e-012  1.214e-012   -11.759   -11.916    -0.157
   As3S4(HS)2-           7.154e-016  6.501e-016   -15.145   -15.187    -0.042
S(6)            8.884e-008
   SO4-2                 7.091e-008  4.872e-008    -7.149    -7.312    -0.163



   CaSO4                 1.655e-008  1.659e-008    -7.781    -7.780     0.001
   MgSO4                 6.363e-010  6.376e-010    -9.196    -9.195     0.001
   BaSO4                 3.356e-010  3.363e-010    -9.474    -9.473     0.001
   MnSO4                 1.814e-010  1.818e-010    -9.741    -9.740     0.001
   FeSO4                 1.580e-010  1.583e-010    -9.801    -9.800     0.001
   NaSO4-                5.304e-011  4.820e-011   -10.275   -10.317    -0.042
   KSO4-                 6.469e-012  5.878e-012   -11.189   -11.231    -0.042
   HSO4-                 6.668e-013  6.059e-013   -12.176   -12.218    -0.042
   CaHSO4+               1.368e-014  1.243e-014   -13.864   -13.906    -0.042
   FeHSO4+               1.465e-016  1.331e-016   -15.834   -15.876    -0.042
   FeSO4+                1.231e-025  1.119e-025   -24.910   -24.951    -0.042
   Fe(SO4)2-             1.312e-031  1.193e-031   -30.882   -30.924    -0.042
   FeHSO4+2              5.621e-032  3.833e-032   -31.250   -31.416    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.08   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.05    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.20  -12.17   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.50  -10.08   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.63  -43.46   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.86  -43.07   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.73  -42.01   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.81  -45.20   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.61  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.44  -90.15   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O



MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.66  -11.99    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.54  -14.72   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 70.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.453e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.691e-003 -2.909e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.201e-004  4.201e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.820e-003  2.820e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.181e-004  Surface charge, eq

Hfo_s         
 3.846e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      2.468e-006       0.642  2.468e-006      -5.608
Hfo_sOMn+        1.013e-006       0.263  1.013e-006      -5.994
Hfo_sOFe+        2.487e-007       0.065  2.487e-007      -6.604
Hfo_sOHBa+2      6.159e-008       0.016  6.159e-008      -7.210
Hfo_sOH2+        3.863e-008       0.010  3.863e-008      -7.413
Hfo_sOH          1.550e-008       0.004  1.550e-008      -7.810
Hfo_sO-          1.426e-010       0.000  1.426e-010      -9.846

Hfo           
 1.181e-004  Surface charge, eq

Hfo_w         
 1.538e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.026e-004       0.667  1.026e-004      -3.989
Hfo_wOH          4.118e-005       0.268  4.118e-005      -4.385
Hfo_wOFe+        6.165e-006       0.040  6.165e-006      -5.210
Hfo_wOMn+        2.138e-006       0.014  2.138e-006      -5.670
Hfo_wOCa+        7.764e-007       0.005  7.764e-007      -6.110
Hfo_wOMg+        4.520e-007       0.003  4.520e-007      -6.345
Hfo_wO-          3.787e-007       0.002  3.787e-007      -6.422
Hfo_wOFeOH       1.298e-007       0.001  1.298e-007      -6.887
Hfo_wH2AsO3      8.089e-009       0.000  8.089e-009      -8.092
Hfo_wOBa+        2.801e-010       0.000  2.801e-010      -9.553
Hfo_wSO4-        1.524e-011       0.000  1.524e-011     -10.817
Hfo_wOHSO4-2     1.220e-011       0.000  1.220e-011     -10.914
Hfo_wOHAsO4-3    1.743e-017       0.000  1.743e-017     -16.759
Hfo_wHAsO4-      2.422e-018       0.000  2.422e-018     -17.616
Hfo_wH2AsO4      1.953e-019       0.000  1.953e-019     -18.709

Mno           
-1.164e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.364e-028       0.000  1.364e-028     -27.865
Mno_O3Ca         8.466e-030       0.000  8.466e-030     -29.072
Mno_O3-2         6.881e-030       0.000  6.881e-030     -29.162
Mno_O3HMn+       2.394e-030       0.000  2.394e-030     -29.621
Mno_O3Ba         1.437e-030       0.000  1.437e-030     -29.842
Mno_O3H-         3.027e-031       0.000  3.027e-031     -30.519
Mno_O3Na-        1.440e-031       0.000  1.440e-031     -30.842
Mno_O3HCa+       1.296e-031       0.000  1.296e-031     -30.887
Mno_O3Mg         1.054e-031       0.000  1.054e-031     -30.977
Mno_O3HBa+       3.936e-032       0.000  3.936e-032     -31.405
Mno_O3HMg+       1.093e-033       0.000  1.093e-033     -32.961
Mno_O3HNa        5.910e-034       0.000  5.910e-034     -33.228
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.840e-041       0.000  8.840e-041     -40.054
Mno_O3H3Cl       2.181e-043       0.000  2.181e-043     -42.661

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.229e-007  3.229e-007
Ba               2.098e-005  2.098e-005
C                1.380e-002  1.380e-002
Ca               2.605e-003  2.605e-003
Cl               9.873e-005  9.873e-005
Fe               8.322e-005  8.322e-005
K                1.893e-005  1.893e-005
Mg               8.441e-005  8.441e-005



Mn               4.489e-005  4.489e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.894      Charge balance
                                       pe  =  -3.922      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.444e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.133e-003
                       Total CO2 (mol/kg)  =  7.489e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.187e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.74
                               Iterations  =  32
                                  Total H  = 1.110438e+002
                                  Total O  = 5.552714e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.391e-007  1.278e-007    -6.857    -6.894    -0.037
   OH-                   8.619e-008  7.832e-008    -7.065    -7.106    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.229e-007
   AsS(OH)(HS)-          3.221e-007  2.927e-007    -6.492    -6.534    -0.042
   H3AsO3                7.625e-010  7.640e-010    -9.118    -9.117     0.001
   H2AsO3-               4.658e-012  4.233e-012   -11.332   -11.373    -0.042
   As3S4(HS)2-           7.145e-016  6.493e-016   -15.146   -15.188    -0.042
   H4AsO3+               5.323e-017  4.837e-017   -16.274   -16.315    -0.042
   HAsO3-2               9.694e-020  6.610e-020   -19.014   -19.180    -0.166
   AsO3-3                2.443e-028  1.032e-028   -27.612   -27.986    -0.374
As(5)           2.223e-018
   H2AsO4-               1.291e-018  1.173e-018   -17.889   -17.931    -0.042
   HAsO4-2               9.317e-019  6.353e-019   -18.031   -18.197    -0.166
   H3AsO4                2.986e-023  2.991e-023   -22.525   -22.524     0.001
   AsO4-3                2.634e-023  1.113e-023   -22.579   -22.953    -0.374
Ba              2.098e-005
   Ba+2                  2.020e-005  1.377e-005    -4.695    -4.861    -0.166
   BaHCO3+               7.689e-007  6.987e-007    -6.114    -6.156    -0.042
   BaCO3                 1.379e-008  1.382e-008    -7.860    -7.859     0.001
   BaSO4                 3.310e-010  3.317e-010    -9.480    -9.479     0.001
   BaOH+                 4.019e-012  3.652e-012   -11.396   -11.437    -0.042
C(-4)           6.312e-003
   CH4                   6.312e-003  6.324e-003    -2.200    -2.199     0.001
C(4)            7.489e-003
   HCO3-                 5.806e-003  5.292e-003    -2.236    -2.276    -0.040
   CO2                   1.518e-003  1.521e-003    -2.819    -2.818     0.001
   CaHCO3+               1.267e-004  1.151e-004    -3.897    -3.939    -0.042
   MnHCO3+               1.089e-005  9.892e-006    -4.963    -5.005    -0.042
   FeHCO3+               1.064e-005  9.667e-006    -4.973    -5.015    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.805e-006  3.457e-006    -5.420    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.814e-006  1.942e-006    -5.551    -5.712    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.689e-007  6.987e-007    -6.114    -6.156    -0.042
   NaHCO3                5.863e-007  5.875e-007    -6.232    -6.231     0.001
   MgCO3                 1.033e-007  1.035e-007    -6.986    -6.985     0.001
   BaCO3                 1.379e-008  1.382e-008    -7.860    -7.859     0.001
   NaCO3-                7.857e-009  7.140e-009    -8.105    -8.146    -0.042
Ca              2.605e-003
   Ca+2                  2.472e-003  1.706e-003    -2.607    -2.768    -0.161



   CaHCO3+               1.267e-004  1.151e-004    -3.897    -3.939    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.632e-008  1.635e-008    -7.787    -7.787     0.001
   CaOH+                 2.437e-009  2.215e-009    -8.613    -8.655    -0.042
   CaHSO4+               1.347e-014  1.224e-014   -13.871   -13.912    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.423e-009  7.654e-009    -8.075    -8.116    -0.042
   FeCl+                 2.486e-009  2.259e-009    -8.605    -8.646    -0.042
   MnCl2                 2.987e-013  2.993e-013   -12.525   -12.524     0.001
   MnCl3-                8.125e-018  7.384e-018   -17.090   -17.132    -0.042
   FeCl+2                8.281e-025  5.646e-025   -24.082   -24.248    -0.166
   FeCl2+                2.486e-028  2.259e-028   -27.604   -27.646    -0.042
   FeCl3                 2.020e-033  2.024e-033   -32.695   -32.694     0.001
Fe(2)           8.322e-005
   Fe(HS)2               4.461e-005  4.470e-005    -4.351    -4.350     0.001
   Fe+2                  2.679e-005  1.827e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.064e-005  9.667e-006    -4.973    -5.015    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.807e-007  2.550e-007    -6.552    -6.593    -0.042
   FeOH+                 4.974e-008  4.520e-008    -7.303    -7.345    -0.042
   FeCl+                 2.486e-009  2.259e-009    -8.605    -8.646    -0.042
   FeSO4                 1.558e-010  1.561e-010    -9.808    -9.807     0.001
   Fe(OH)2               3.004e-012  3.010e-012   -11.522   -11.521     0.001
   Fe(OH)3-              9.628e-016  8.749e-016   -15.016   -15.058    -0.042
   FeHSO4+               1.442e-016  1.311e-016   -15.841   -15.882    -0.042
Fe(3)           5.777e-014
   Fe(OH)2+              3.006e-014  2.732e-014   -13.522   -13.564    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.162e-016  1.965e-016   -15.665   -15.707    -0.042
   FeOH+2                1.546e-017  1.054e-017   -16.811   -16.977    -0.166
   Fe+3                  4.940e-022  2.087e-022   -21.306   -21.680    -0.374
   FeCl+2                8.281e-025  5.646e-025   -24.082   -24.248    -0.166
   FeSO4+                1.210e-025  1.100e-025   -24.917   -24.959    -0.042
   FeCl2+                2.486e-028  2.259e-028   -27.604   -27.646    -0.042
   Fe(SO4)2-             1.272e-031  1.156e-031   -30.896   -30.937    -0.042
   FeHSO4+2              5.517e-032  3.762e-032   -31.258   -31.425    -0.166
   Fe2(OH)2+4            1.384e-032  2.992e-033   -31.859   -32.524    -0.665
   FeCl3                 2.020e-033  2.024e-033   -32.695   -32.694     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.728   -43.768    -1.039
H(0)            1.612e-009
   H2                    8.059e-010  8.074e-010    -9.094    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.380e-012  5.797e-012   -11.195   -11.237    -0.042
Mg              8.441e-005
   Mg+2                  8.050e-005  5.584e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.805e-006  3.457e-006    -5.420    -5.461    -0.042
   MgCO3                 1.033e-007  1.035e-007    -6.986    -6.985     0.001
   MgOH+                 1.746e-009  1.586e-009    -8.758    -8.800    -0.042
   MgSO4                 6.276e-010  6.289e-010    -9.202    -9.201     0.001
Mn(2)           4.489e-005
   Mn+2                  3.076e-005  2.097e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.089e-005  9.892e-006    -4.963    -5.005    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.423e-009  7.654e-009    -8.075    -8.116    -0.042
   MnOH+                 4.642e-009  4.218e-009    -8.333    -8.375    -0.042
   MnSO4                 1.788e-010  1.792e-010    -9.748    -9.747     0.001
   MnCl2                 2.987e-013  2.993e-013   -12.525   -12.524     0.001
   MnCl3-                8.125e-018  7.384e-018   -17.090   -17.132    -0.042
   Mn(OH)3-              1.752e-019  1.592e-019   -18.756   -18.798    -0.042
Mn(3)           1.835e-034
   Mn+3                  1.835e-034  7.755e-035   -33.736   -34.110    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.493   -83.659    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.923   -96.965    -0.042



Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.863e-007  5.875e-007    -6.232    -6.231     0.001
   NaCO3-                7.857e-009  7.140e-009    -8.105    -8.146    -0.042
   NaSO4-                5.231e-011  4.753e-011   -10.281   -10.323    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.195   -74.194     0.001
S(-2)           2.083e-004
   H2S                   5.842e-005  5.854e-005    -4.233    -4.233     0.001
   HS-                   5.766e-005  5.240e-005    -4.239    -4.281    -0.042
   Fe(HS)2               4.461e-005  4.470e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.221e-007  2.927e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.807e-007  2.550e-007    -6.552    -6.593    -0.042
   S5-2                  1.430e-007  1.042e-007    -6.845    -6.982    -0.137
   S4-2                  8.466e-008  6.079e-008    -7.072    -7.216    -0.144
   S6-2                  7.302e-008  5.393e-008    -7.137    -7.268    -0.132
   S-2                   7.263e-011  4.953e-011   -10.139   -10.305    -0.166
   S3-2                  3.032e-011  2.142e-011   -10.518   -10.669    -0.151
   S2-2                  1.743e-012  1.216e-012   -11.759   -11.915    -0.157
   As3S4(HS)2-           7.145e-016  6.493e-016   -15.146   -15.188    -0.042
S(6)            8.759e-008
   SO4-2                 6.992e-008  4.804e-008    -7.155    -7.318    -0.163
   CaSO4                 1.632e-008  1.635e-008    -7.787    -7.787     0.001
   MgSO4                 6.276e-010  6.289e-010    -9.202    -9.201     0.001
   BaSO4                 3.310e-010  3.317e-010    -9.480    -9.479     0.001
   MnSO4                 1.788e-010  1.792e-010    -9.748    -9.747     0.001
   FeSO4                 1.558e-010  1.561e-010    -9.808    -9.807     0.001
   NaSO4-                5.231e-011  4.753e-011   -10.281   -10.323    -0.042
   KSO4-                 6.380e-012  5.797e-012   -11.195   -11.237    -0.042
   HSO4-                 6.568e-013  5.968e-013   -12.183   -12.224    -0.042
   CaHSO4+               1.347e-014  1.224e-014   -13.871   -13.912    -0.042
   FeHSO4+               1.442e-016  1.311e-016   -15.841   -15.882    -0.042
   FeSO4+                1.210e-025  1.100e-025   -24.917   -24.959    -0.042
   Fe(SO4)2-             1.272e-031  1.156e-031   -30.896   -30.937    -0.042
   FeHSO4+2              5.517e-032  3.762e-032   -31.258   -31.425    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.21  -12.18   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O



H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.65  -43.48   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.87  -43.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.74  -42.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.82  -45.21   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.61  -14.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.46  -90.18   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.67  -12.00    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.55  -14.73   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 71.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.420e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.452e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.570e-003 -3.030e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.202e-004  4.202e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.941e-003  2.941e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.162e-004  Surface charge, eq

Hfo_s         
 3.785e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.428e-006       0.641  2.428e-006      -5.615
Hfo_sOMn+        9.980e-007       0.264  9.980e-007      -6.001
Hfo_sOFe+        2.450e-007       0.065  2.450e-007      -6.611
Hfo_sOHBa+2      6.064e-008       0.016  6.064e-008      -7.217
Hfo_sOH2+        3.798e-008       0.010  3.798e-008      -7.420
Hfo_sOH          1.526e-008       0.004  1.526e-008      -7.816
Hfo_sO-          1.405e-010       0.000  1.405e-010      -9.852

Hfo           
 1.162e-004  Surface charge, eq

Hfo_w         
 1.514e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.009e-004       0.667  1.009e-004      -3.996
Hfo_wOH          4.056e-005       0.268  4.056e-005      -4.392
Hfo_wOFe+        6.077e-006       0.040  6.077e-006      -5.216
Hfo_wOMn+        2.107e-006       0.014  2.107e-006      -5.676
Hfo_wOCa+        7.653e-007       0.005  7.653e-007      -6.116
Hfo_wOMg+        4.458e-007       0.003  4.458e-007      -6.351
Hfo_wO-          3.734e-007       0.002  3.734e-007      -6.428
Hfo_wOFeOH       1.281e-007       0.001  1.281e-007      -6.892
Hfo_wH2AsO3      7.974e-009       0.000  7.974e-009      -8.098
Hfo_wOBa+        2.763e-010       0.000  2.763e-010      -9.559
Hfo_wSO4-        1.479e-011       0.000  1.479e-011     -10.830
Hfo_wOHSO4-2     1.185e-011       0.000  1.185e-011     -10.926
Hfo_wOHAsO4-3    1.717e-017       0.000  1.717e-017     -16.765
Hfo_wHAsO4-      2.382e-018       0.000  2.382e-018     -17.623
Hfo_wH2AsO4      1.918e-019       0.000  1.918e-019     -18.717

Mno           
-5.343e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.256e-026       0.000  6.256e-026     -25.204
Mno_O3Ca         3.882e-027       0.000  3.882e-027     -26.411
Mno_O3-2         3.156e-027       0.000  3.156e-027     -26.501
Mno_O3HMn+       1.097e-027       0.000  1.097e-027     -26.960
Mno_O3Ba         6.594e-028       0.000  6.594e-028     -27.181
Mno_O3H-         1.387e-028       0.000  1.387e-028     -27.858



Mno_O3Na-        6.605e-029       0.000  6.605e-029     -28.180
Mno_O3HCa+       5.937e-029       0.000  5.937e-029     -28.226
Mno_O3Mg         4.835e-029       0.000  4.835e-029     -28.316
Mno_O3HBa+       1.804e-029       0.000  1.804e-029     -28.744
Mno_O3HMg+       5.008e-031       0.000  5.008e-031     -30.300
Mno_O3HNa        2.708e-031       0.000  2.708e-031     -30.567
Mno_O3H2         4.576e-033       0.000  4.576e-033     -32.339
Mno_O3H3+        4.041e-038       0.000  4.041e-038     -37.394
Mno_O3H3Cl       9.970e-041       0.000  9.970e-041     -40.001

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.230e-007  3.230e-007
Ba               2.098e-005  2.098e-005
C                1.388e-002  1.388e-002
Ca               2.603e-003  2.603e-003
Cl               9.873e-005  9.873e-005
Fe               8.321e-005  8.321e-005
K                1.893e-005  1.893e-005
Mg               8.442e-005  8.442e-005
Mn               4.486e-005  4.486e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.894      Charge balance
                                       pe  =  -3.923      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.439e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.128e-003
                       Total CO2 (mol/kg)  =  7.482e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.168e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.73
                               Iterations  =  40
                                  Total H  = 1.110444e+002
                                  Total O  = 5.552721e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.389e-007  1.276e-007    -6.857    -6.894    -0.037
   OH-                   8.629e-008  7.841e-008    -7.064    -7.106    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.230e-007
   AsS(OH)(HS)-          3.222e-007  2.928e-007    -6.492    -6.533    -0.042
   H3AsO3                7.632e-010  7.647e-010    -9.117    -9.117     0.001
   H2AsO3-               4.667e-012  4.241e-012   -11.331   -11.372    -0.042
   As3S4(HS)2-           7.137e-016  6.486e-016   -15.146   -15.188    -0.042
   H4AsO3+               5.321e-017  4.835e-017   -16.274   -16.316    -0.042
   HAsO3-2               9.723e-020  6.631e-020   -19.012   -19.178    -0.166
   AsO3-3                2.453e-028  1.037e-028   -27.610   -27.984    -0.374
As(5)           2.220e-018
   H2AsO4-               1.289e-018  1.171e-018   -17.890   -17.931    -0.042
   HAsO4-2               9.310e-019  6.349e-019   -18.031   -18.197    -0.166
   H3AsO4                2.977e-023  2.982e-023   -22.526   -22.525     0.001
   AsO4-3                2.635e-023  1.114e-023   -22.579   -22.953    -0.374
Ba              2.098e-005
   Ba+2                  2.020e-005  1.378e-005    -4.695    -4.861    -0.166
   BaHCO3+               7.684e-007  6.983e-007    -6.114    -6.156    -0.042
   BaCO3                 1.380e-008  1.383e-008    -7.860    -7.859     0.001



   BaSO4                 3.266e-010  3.272e-010    -9.486    -9.485     0.001
   BaOH+                 4.024e-012  3.657e-012   -11.395   -11.437    -0.042
C(-4)           6.396e-003
   CH4                   6.396e-003  6.409e-003    -2.194    -2.193     0.001
C(4)            7.482e-003
   HCO3-                 5.801e-003  5.288e-003    -2.236    -2.277    -0.040
   CO2                   1.515e-003  1.518e-003    -2.820    -2.819     0.001
   CaHCO3+               1.265e-004  1.150e-004    -3.898    -3.939    -0.042
   MnHCO3+               1.087e-005  9.881e-006    -4.964    -5.005    -0.042
   FeHCO3+               1.063e-005  9.656e-006    -4.974    -5.015    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.803e-006  3.455e-006    -5.420    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.815e-006  1.943e-006    -5.551    -5.712    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.684e-007  6.983e-007    -6.114    -6.156    -0.042
   NaHCO3                5.859e-007  5.870e-007    -6.232    -6.231     0.001
   MgCO3                 1.034e-007  1.036e-007    -6.986    -6.985     0.001
   BaCO3                 1.380e-008  1.383e-008    -7.860    -7.859     0.001
   NaCO3-                7.860e-009  7.143e-009    -8.105    -8.146    -0.042
Ca              2.603e-003
   Ca+2                  2.471e-003  1.705e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.265e-004  1.150e-004    -3.898    -3.939    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.609e-008  1.612e-008    -7.794    -7.793     0.001
   CaOH+                 2.439e-009  2.216e-009    -8.613    -8.654    -0.042
   CaHSO4+               1.326e-014  1.205e-014   -13.877   -13.919    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.419e-009  7.651e-009    -8.075    -8.116    -0.042
   FeCl+                 2.485e-009  2.258e-009    -8.605    -8.646    -0.042
   MnCl2                 2.986e-013  2.992e-013   -12.525   -12.524     0.001
   MnCl3-                8.122e-018  7.381e-018   -17.090   -17.132    -0.042
   FeCl+2                8.251e-025  5.627e-025   -24.083   -24.250    -0.166
   FeCl2+                2.478e-028  2.252e-028   -27.606   -27.648    -0.042
   FeCl3                 2.013e-033  2.017e-033   -32.696   -32.695     0.001
Fe(2)           8.321e-005
   Fe(HS)2               4.463e-005  4.471e-005    -4.350    -4.350     0.001
   Fe+2                  2.678e-005  1.826e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.063e-005  9.656e-006    -4.974    -5.015    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.808e-007  2.552e-007    -6.552    -6.593    -0.042
   FeOH+                 4.977e-008  4.523e-008    -7.303    -7.345    -0.042
   FeCl+                 2.485e-009  2.258e-009    -8.605    -8.646    -0.042
   FeSO4                 1.536e-010  1.539e-010    -9.814    -9.813     0.001
   Fe(OH)2               3.010e-012  3.016e-012   -11.521   -11.521     0.001
   Fe(OH)3-              9.658e-016  8.776e-016   -15.015   -15.057    -0.042
   FeHSO4+               1.421e-016  1.291e-016   -15.848   -15.889    -0.042
Fe(3)           5.774e-014
   Fe(OH)2+              3.003e-014  2.729e-014   -13.522   -13.564    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.165e-016  1.967e-016   -15.665   -15.706    -0.042
   FeOH+2                1.543e-017  1.052e-017   -16.812   -16.978    -0.166
   Fe+3                  4.922e-022  2.080e-022   -21.308   -21.682    -0.374
   FeCl+2                8.251e-025  5.627e-025   -24.083   -24.250    -0.166
   FeSO4+                1.189e-025  1.081e-025   -24.925   -24.966    -0.042
   FeCl2+                2.478e-028  2.252e-028   -27.606   -27.648    -0.042
   Fe(SO4)2-             1.233e-031  1.120e-031   -30.909   -30.951    -0.042
   FeHSO4+2              5.416e-032  3.694e-032   -31.266   -31.433    -0.166
   Fe2(OH)2+4            1.377e-032  2.979e-033   -31.861   -32.526    -0.665
   FeCl3                 2.013e-033  2.017e-033   -32.696   -32.695     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.731   -43.770    -1.039
H(0)            1.618e-009
   H2                    8.089e-010  8.105e-010    -9.092    -9.091     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.292e-012  5.718e-012   -11.201   -11.243    -0.042



Mg              8.442e-005
   Mg+2                  8.051e-005  5.585e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.803e-006  3.455e-006    -5.420    -5.461    -0.042
   MgCO3                 1.034e-007  1.036e-007    -6.986    -6.985     0.001
   MgOH+                 1.748e-009  1.588e-009    -8.757    -8.799    -0.042
   MgSO4                 6.192e-010  6.204e-010    -9.208    -9.207     0.001
Mn(2)           4.486e-005
   Mn+2                  3.074e-005  2.097e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.087e-005  9.881e-006    -4.964    -5.005    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.419e-009  7.651e-009    -8.075    -8.116    -0.042
   MnOH+                 4.645e-009  4.221e-009    -8.333    -8.375    -0.042
   MnSO4                 1.763e-010  1.767e-010    -9.754    -9.753     0.001
   MnCl2                 2.986e-013  2.992e-013   -12.525   -12.524     0.001
   MnCl3-                8.122e-018  7.381e-018   -17.090   -17.132    -0.042
   Mn(OH)3-              1.757e-019  1.597e-019   -18.755   -18.797    -0.042
Mn(3)           1.829e-034
   Mn+3                  1.829e-034  7.728e-035   -33.738   -34.112    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.494   -83.660    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.926   -96.968    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.859e-007  5.870e-007    -6.232    -6.231     0.001
   NaCO3-                7.860e-009  7.143e-009    -8.105    -8.146    -0.042
   NaSO4-                5.159e-011  4.689e-011   -10.287   -10.329    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.199   -74.198     0.001
S(-2)           2.083e-004
   H2S                   5.838e-005  5.849e-005    -4.234    -4.233     0.001
   HS-                   5.768e-005  5.241e-005    -4.239    -4.281    -0.042
   Fe(HS)2               4.463e-005  4.471e-005    -4.350    -4.350     0.001
   AsS(OH)(HS)-          3.222e-007  2.928e-007    -6.492    -6.533    -0.042
   Fe(HS)3-              2.808e-007  2.552e-007    -6.552    -6.593    -0.042
   S5-2                  1.432e-007  1.044e-007    -6.844    -6.981    -0.137
   S4-2                  8.478e-008  6.088e-008    -7.072    -7.215    -0.144
   S6-2                  7.313e-008  5.401e-008    -7.136    -7.267    -0.132
   S-2                   7.274e-011  4.960e-011   -10.138   -10.304    -0.166
   S3-2                  3.036e-011  2.145e-011   -10.518   -10.668    -0.151
   S2-2                  1.746e-012  1.218e-012   -11.758   -11.914    -0.156
   As3S4(HS)2-           7.137e-016  6.486e-016   -15.146   -15.188    -0.042
S(6)            8.638e-008
   SO4-2                 6.896e-008  4.739e-008    -7.161    -7.324    -0.163
   CaSO4                 1.609e-008  1.612e-008    -7.794    -7.793     0.001
   MgSO4                 6.192e-010  6.204e-010    -9.208    -9.207     0.001
   BaSO4                 3.266e-010  3.272e-010    -9.486    -9.485     0.001
   MnSO4                 1.763e-010  1.767e-010    -9.754    -9.753     0.001
   FeSO4                 1.536e-010  1.539e-010    -9.814    -9.813     0.001
   NaSO4-                5.159e-011  4.689e-011   -10.287   -10.329    -0.042
   KSO4-                 6.292e-012  5.718e-012   -11.201   -11.243    -0.042
   HSO4-                 6.470e-013  5.880e-013   -12.189   -12.231    -0.042
   CaHSO4+               1.326e-014  1.205e-014   -13.877   -13.919    -0.042
   FeHSO4+               1.421e-016  1.291e-016   -15.848   -15.889    -0.042
   FeSO4+                1.189e-025  1.081e-025   -24.925   -24.966    -0.042
   Fe(SO4)2-             1.233e-031  1.120e-031   -30.909   -30.951    -0.042
   FeHSO4+2              5.416e-032  3.694e-032   -31.266   -31.433    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5



As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.21  -12.19   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.66  -43.49   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.89  -43.10   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.76  -42.04   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.84  -45.23   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.49  -90.20   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.67  -12.00    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.55  -14.73   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3



Reaction step 72.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.440e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.451e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.449e-003 -3.151e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.203e-004  4.203e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.062e-003  3.062e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.143e-004  Surface charge, eq

Hfo_s         
 3.725e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.388e-006       0.641  2.388e-006      -5.622
Hfo_sOMn+        9.828e-007       0.264  9.828e-007      -6.008
Hfo_sOFe+        2.413e-007       0.065  2.413e-007      -6.618
Hfo_sOHBa+2      5.968e-008       0.016  5.968e-008      -7.224
Hfo_sOH2+        3.733e-008       0.010  3.733e-008      -7.428
Hfo_sOH          1.502e-008       0.004  1.502e-008      -7.823
Hfo_sO-          1.384e-010       0.000  1.384e-010      -9.859

Hfo           
 1.143e-004  Surface charge, eq

Hfo_w         
 1.490e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.928e-005       0.666  9.928e-005      -4.003
Hfo_wOH          3.994e-005       0.268  3.994e-005      -4.399
Hfo_wOFe+        5.988e-006       0.040  5.988e-006      -5.223
Hfo_wOMn+        2.076e-006       0.014  2.076e-006      -5.683
Hfo_wOCa+        7.542e-007       0.005  7.542e-007      -6.123
Hfo_wOMg+        4.396e-007       0.003  4.396e-007      -6.357
Hfo_wO-          3.681e-007       0.002  3.681e-007      -6.434



Hfo_wOFeOH       1.264e-007       0.001  1.264e-007      -6.898
Hfo_wH2AsO3      7.859e-009       0.000  7.859e-009      -8.105
Hfo_wOBa+        2.724e-010       0.000  2.724e-010      -9.565
Hfo_wSO4-        1.435e-011       0.000  1.435e-011     -10.843
Hfo_wOHSO4-2     1.151e-011       0.000  1.151e-011     -10.939
Hfo_wOHAsO4-3    1.692e-017       0.000  1.692e-017     -16.772
Hfo_wHAsO4-      2.341e-018       0.000  2.341e-018     -17.631
Hfo_wH2AsO4      1.883e-019       0.000  1.883e-019     -18.725

Mno           
-1.170e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.370e-033       0.000  1.370e-033     -32.863
Mno_O3Ca         8.498e-035       0.000  8.498e-035     -34.071
Mno_O3-2         6.912e-035       0.000  6.912e-035     -34.160
Mno_O3HMn+       2.398e-035       0.000  2.398e-035     -34.620
Mno_O3Ba         1.444e-035       0.000  1.444e-035     -34.840
Mno_O3H-         3.034e-036       0.000  3.034e-036     -35.518
Mno_O3Na-        1.447e-036       0.000  1.447e-036     -35.840
Mno_O3HCa+       1.298e-036       0.000  1.298e-036     -35.887
Mno_O3Mg         1.059e-036       0.000  1.059e-036     -35.975
Mno_O3HBa+       3.947e-037       0.000  3.947e-037     -36.404
Mno_O3HMg+       1.096e-038       0.000  1.096e-038     -37.960
Mno_O3HNa        5.924e-039       0.000  5.924e-039     -38.227
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        8.820e-046       0.000  8.820e-046     -45.055
Mno_O3H3Cl       2.176e-048       0.000  2.176e-048     -47.662

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.231e-007  3.231e-007
Ba               2.099e-005  2.099e-005
C                1.396e-002  1.396e-002
Ca               2.602e-003  2.602e-003
Cl               9.873e-005  9.873e-005
Fe               8.320e-005  8.320e-005
K                1.893e-005  1.893e-005
Mg               8.442e-005  8.442e-005
Mn               4.483e-005  4.483e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.895      Charge balance
                                       pe  =  -3.925      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.434e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.124e-003
                       Total CO2 (mol/kg)  =  7.474e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.149e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.71
                               Iterations  =  66
                                  Total H  = 1.110449e+002
                                  Total O  = 5.552729e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 



   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.388e-007  1.275e-007    -6.858    -6.895    -0.037
   OH-                   8.639e-008  7.850e-008    -7.064    -7.105    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.231e-007
   AsS(OH)(HS)-          3.223e-007  2.929e-007    -6.492    -6.533    -0.042
   H3AsO3                7.638e-010  7.653e-010    -9.117    -9.116     0.001
   H2AsO3-               4.677e-012  4.250e-012   -11.330   -11.372    -0.042
   As3S4(HS)2-           7.129e-016  6.478e-016   -15.147   -15.189    -0.042
   H4AsO3+               5.319e-017  4.834e-017   -16.274   -16.316    -0.042
   HAsO3-2               9.753e-020  6.652e-020   -19.011   -19.177    -0.166
   AsO3-3                2.463e-028  1.041e-028   -27.609   -27.983    -0.374
As(5)           2.217e-018
   H2AsO4-               1.286e-018  1.169e-018   -17.891   -17.932    -0.042
   HAsO4-2               9.303e-019  6.345e-019   -18.031   -18.198    -0.166
   H3AsO4                2.968e-023  2.974e-023   -22.528   -22.527     0.001
   AsO4-3                2.636e-023  1.114e-023   -22.579   -22.953    -0.374
Ba              2.099e-005
   Ba+2                  2.020e-005  1.378e-005    -4.695    -4.861    -0.166
   BaHCO3+               7.680e-007  6.979e-007    -6.115    -6.156    -0.042
   BaCO3                 1.381e-008  1.384e-008    -7.860    -7.859     0.001
   BaSO4                 3.222e-010  3.228e-010    -9.492    -9.491     0.001
   BaOH+                 4.029e-012  3.661e-012   -11.395   -11.436    -0.042
C(-4)           6.481e-003
   CH4                   6.481e-003  6.494e-003    -2.188    -2.187     0.001
C(4)            7.474e-003
   HCO3-                 5.797e-003  5.284e-003    -2.237    -2.277    -0.040
   CO2                   1.512e-003  1.515e-003    -2.820    -2.820     0.001
   CaHCO3+               1.264e-004  1.149e-004    -3.898    -3.940    -0.042
   MnHCO3+               1.086e-005  9.870e-006    -4.964    -5.006    -0.042
   FeHCO3+               1.061e-005  9.645e-006    -4.974    -5.016    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.800e-006  3.454e-006    -5.420    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.815e-006  1.944e-006    -5.550    -5.711    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.680e-007  6.979e-007    -6.115    -6.156    -0.042
   NaHCO3                5.855e-007  5.866e-007    -6.232    -6.232     0.001
   MgCO3                 1.034e-007  1.036e-007    -6.985    -6.985     0.001
   BaCO3                 1.381e-008  1.384e-008    -7.860    -7.859     0.001
   NaCO3-                7.863e-009  7.146e-009    -8.104    -8.146    -0.042
Ca              2.602e-003
   Ca+2                  2.470e-003  1.704e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.264e-004  1.149e-004    -3.898    -3.940    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.586e-008  1.590e-008    -7.800    -7.799     0.001
   CaOH+                 2.441e-009  2.218e-009    -8.613    -8.654    -0.042
   CaHSO4+               1.306e-014  1.187e-014   -13.884   -13.926    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.416e-009  7.648e-009    -8.075    -8.116    -0.042
   FeCl+                 2.484e-009  2.257e-009    -8.605    -8.646    -0.042
   MnCl2                 2.985e-013  2.991e-013   -12.525   -12.524     0.001
   MnCl3-                8.120e-018  7.379e-018   -17.090   -17.132    -0.042
   FeCl+2                8.223e-025  5.608e-025   -24.085   -24.251    -0.166
   FeCl2+                2.469e-028  2.244e-028   -27.607   -27.649    -0.042
   FeCl3                 2.006e-033  2.010e-033   -32.698   -32.697     0.001
Fe(2)           8.320e-005
   Fe(HS)2               4.464e-005  4.472e-005    -4.350    -4.349     0.001
   Fe+2                  2.676e-005  1.825e-005    -4.572    -4.739    -0.166
   FeHCO3+               1.061e-005  9.645e-006    -4.974    -5.016    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.810e-007  2.554e-007    -6.551    -6.593    -0.042
   FeOH+                 4.981e-008  4.527e-008    -7.303    -7.344    -0.042
   FeCl+                 2.484e-009  2.257e-009    -8.605    -8.646    -0.042
   FeSO4                 1.514e-010  1.517e-010    -9.820    -9.819     0.001



   Fe(OH)2               3.015e-012  3.021e-012   -11.521   -11.520     0.001
   Fe(OH)3-              9.687e-016  8.803e-016   -15.014   -15.055    -0.042
   FeHSO4+               1.399e-016  1.272e-016   -15.854   -15.896    -0.042
Fe(3)           5.770e-014
   Fe(OH)2+              2.999e-014  2.726e-014   -13.523   -13.565    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.167e-016  1.969e-016   -15.664   -15.706    -0.042
   FeOH+2                1.539e-017  1.050e-017   -16.813   -16.979    -0.166
   Fe+3                  4.904e-022  2.073e-022   -21.309   -21.683    -0.374
   FeCl+2                8.223e-025  5.608e-025   -24.085   -24.251    -0.166
   FeSO4+                1.169e-025  1.063e-025   -24.932   -24.974    -0.042
   FeCl2+                2.469e-028  2.244e-028   -27.607   -27.649    -0.042
   Fe(SO4)2-             1.196e-031  1.087e-031   -30.922   -30.964    -0.042
   FeHSO4+2              5.318e-032  3.627e-032   -31.274   -31.440    -0.166
   Fe2(OH)2+4            1.370e-032  2.965e-033   -31.863   -32.528    -0.665
   FeCl3                 2.006e-033  2.010e-033   -32.698   -32.697     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.734   -43.772    -1.039
H(0)            1.624e-009
   H2                    8.120e-010  8.136e-010    -9.090    -9.090     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.207e-012  5.641e-012   -11.207   -11.249    -0.042
Mg              8.442e-005
   Mg+2                  8.052e-005  5.586e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.800e-006  3.454e-006    -5.420    -5.462    -0.042
   MgCO3                 1.034e-007  1.036e-007    -6.985    -6.985     0.001
   MgOH+                 1.750e-009  1.590e-009    -8.757    -8.798    -0.042
   MgSO4                 6.109e-010  6.121e-010    -9.214    -9.213     0.001
Mn(2)           4.483e-005
   Mn+2                  3.073e-005  2.096e-005    -4.512    -4.679    -0.166
   MnHCO3+               1.086e-005  9.870e-006    -4.964    -5.006    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.416e-009  7.648e-009    -8.075    -8.116    -0.042
   MnOH+                 4.649e-009  4.224e-009    -8.333    -8.374    -0.042
   MnSO4                 1.739e-010  1.742e-010    -9.760    -9.759     0.001
   MnCl2                 2.985e-013  2.991e-013   -12.525   -12.524     0.001
   MnCl3-                8.120e-018  7.379e-018   -17.090   -17.132    -0.042
   Mn(OH)3-              1.763e-019  1.602e-019   -18.754   -18.795    -0.042
Mn(3)           1.822e-034
   Mn+3                  1.822e-034  7.702e-035   -33.739   -34.113    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.496   -83.662    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.929   -96.970    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.855e-007  5.866e-007    -6.232    -6.232     0.001
   NaCO3-                7.863e-009  7.146e-009    -8.104    -8.146    -0.042
   NaSO4-                5.090e-011  4.625e-011   -10.293   -10.335    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.202   -74.201     0.001
S(-2)           2.083e-004
   H2S                   5.833e-005  5.844e-005    -4.234    -4.233     0.001
   HS-                   5.770e-005  5.243e-005    -4.239    -4.280    -0.042
   Fe(HS)2               4.464e-005  4.472e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.223e-007  2.929e-007    -6.492    -6.533    -0.042
   Fe(HS)3-              2.810e-007  2.554e-007    -6.551    -6.593    -0.042
   S5-2                  1.434e-007  1.045e-007    -6.843    -6.981    -0.137
   S4-2                  8.490e-008  6.097e-008    -7.071    -7.215    -0.144
   S6-2                  7.323e-008  5.409e-008    -7.135    -7.267    -0.132
   S-2                   7.284e-011  4.968e-011   -10.138   -10.304    -0.166
   S3-2                  3.040e-011  2.149e-011   -10.517   -10.668    -0.151
   S2-2                  1.748e-012  1.219e-012   -11.757   -11.914    -0.156
   As3S4(HS)2-           7.129e-016  6.478e-016   -15.147   -15.189    -0.042
S(6)            8.521e-008
   SO4-2                 6.802e-008  4.675e-008    -7.167    -7.330    -0.163
   CaSO4                 1.586e-008  1.590e-008    -7.800    -7.799     0.001



   MgSO4                 6.109e-010  6.121e-010    -9.214    -9.213     0.001
   BaSO4                 3.222e-010  3.228e-010    -9.492    -9.491     0.001
   MnSO4                 1.739e-010  1.742e-010    -9.760    -9.759     0.001
   FeSO4                 1.514e-010  1.517e-010    -9.820    -9.819     0.001
   NaSO4-                5.090e-011  4.625e-011   -10.293   -10.335    -0.042
   KSO4-                 6.207e-012  5.641e-012   -11.207   -11.249    -0.042
   HSO4-                 6.376e-013  5.794e-013   -12.195   -12.237    -0.042
   CaHSO4+               1.306e-014  1.187e-014   -13.884   -13.926    -0.042
   FeHSO4+               1.399e-016  1.272e-016   -15.854   -15.896    -0.042
   FeSO4+                1.169e-025  1.063e-025   -24.932   -24.974    -0.042
   Fe(SO4)2-             1.196e-031  1.087e-031   -30.922   -30.964    -0.042
   FeHSO4+2              5.318e-032  3.627e-032   -31.274   -31.440    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.49  -18.03  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.22  -12.19   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.67  -43.50   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.90  -43.11   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.77  -42.05   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.85  -45.24   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.51  -90.22   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS



MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.56  -14.74   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 73.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.460e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.449e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.328e-003 -3.272e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.203e-004  4.203e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.183e-003  3.183e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           



 1.124e-004  Surface charge, eq
Hfo_s         

 3.664e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.349e-006       0.641  2.349e-006      -5.629
Hfo_sOMn+        9.676e-007       0.264  9.676e-007      -6.014
Hfo_sOFe+        2.375e-007       0.065  2.375e-007      -6.624
Hfo_sOHBa+2      5.872e-008       0.016  5.872e-008      -7.231
Hfo_sOH2+        3.668e-008       0.010  3.668e-008      -7.436
Hfo_sOH          1.477e-008       0.004  1.477e-008      -7.831
Hfo_sO-          1.363e-010       0.000  1.363e-010      -9.866

Hfo           
 1.124e-004  Surface charge, eq

Hfo_w         
 1.466e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.763e-005       0.666  9.763e-005      -4.010
Hfo_wOH          3.932e-005       0.268  3.932e-005      -4.405
Hfo_wOFe+        5.900e-006       0.040  5.900e-006      -5.229
Hfo_wOMn+        2.046e-006       0.014  2.046e-006      -5.689
Hfo_wOCa+        7.430e-007       0.005  7.430e-007      -6.129
Hfo_wOMg+        4.333e-007       0.003  4.333e-007      -6.363
Hfo_wO-          3.628e-007       0.002  3.628e-007      -6.440
Hfo_wOFeOH       1.247e-007       0.001  1.247e-007      -6.904
Hfo_wH2AsO3      7.743e-009       0.000  7.743e-009      -8.111
Hfo_wOBa+        2.685e-010       0.000  2.685e-010      -9.571
Hfo_wSO4-        1.392e-011       0.000  1.392e-011     -10.856
Hfo_wOHSO4-2     1.118e-011       0.000  1.118e-011     -10.951
Hfo_wOHAsO4-3    1.666e-017       0.000  1.666e-017     -16.778
Hfo_wHAsO4-      2.300e-018       0.000  2.300e-018     -17.638
Hfo_wH2AsO4      1.848e-019       0.000  1.848e-019     -18.733

Mno           
-1.498e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.752e-025       0.000  1.752e-025     -24.756
Mno_O3Ca         1.087e-026       0.000  1.087e-026     -25.964
Mno_O3-2         8.846e-027       0.000  8.846e-027     -26.053
Mno_O3HMn+       3.064e-027       0.000  3.064e-027     -26.514
Mno_O3Ba         1.849e-027       0.000  1.849e-027     -26.733
Mno_O3H-         3.878e-028       0.000  3.878e-028     -27.411
Mno_O3Na-        1.851e-028       0.000  1.851e-028     -27.733
Mno_O3HCa+       1.659e-028       0.000  1.659e-028     -27.780
Mno_O3Mg         1.356e-028       0.000  1.356e-028     -27.868
Mno_O3HBa+       5.046e-029       0.000  5.046e-029     -28.297
Mno_O3HMg+       1.401e-030       0.000  1.401e-030     -29.854
Mno_O3HNa        7.573e-031       0.000  7.573e-031     -30.121
Mno_O3H2         1.277e-032       0.000  1.277e-032     -31.894
Mno_O3H3+        1.125e-037       0.000  1.125e-037     -36.949
Mno_O3H3Cl       2.775e-040       0.000  2.775e-040     -39.557

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.232e-007  3.232e-007
Ba               2.099e-005  2.099e-005
C                1.403e-002  1.403e-002



Ca               2.601e-003  2.601e-003
Cl               9.873e-005  9.873e-005
Fe               8.319e-005  8.319e-005
K                1.893e-005  1.893e-005
Mg               8.443e-005  8.443e-005
Mn               4.481e-005  4.481e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.895      Charge balance
                                       pe  =  -3.926      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.430e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.119e-003
                       Total CO2 (mol/kg)  =  7.467e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.131e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.70
                               Iterations  =  44
                                  Total H  = 1.110454e+002
                                  Total O  = 5.552736e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.386e-007  1.273e-007    -6.858    -6.895    -0.037
   OH-                   8.648e-008  7.859e-008    -7.063    -7.105    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.232e-007
   AsS(OH)(HS)-          3.224e-007  2.930e-007    -6.492    -6.533    -0.042
   H3AsO3                7.644e-010  7.659e-010    -9.117    -9.116     0.001
   H2AsO3-               4.686e-012  4.258e-012   -11.329   -11.371    -0.042
   As3S4(HS)2-           7.121e-016  6.471e-016   -15.147   -15.189    -0.042
   H4AsO3+               5.317e-017  4.832e-017   -16.274   -16.316    -0.042
   HAsO3-2               9.782e-020  6.672e-020   -19.010   -19.176    -0.166
   AsO3-3                2.473e-028  1.045e-028   -27.607   -27.981    -0.374
As(5)           2.214e-018
   H2AsO4-               1.284e-018  1.167e-018   -17.891   -17.933    -0.042
   HAsO4-2               9.296e-019  6.340e-019   -18.032   -18.198    -0.166
   H3AsO4                2.959e-023  2.965e-023   -22.529   -22.528     0.001
   AsO4-3                2.636e-023  1.115e-023   -22.579   -22.953    -0.374
Ba              2.099e-005
   Ba+2                  2.021e-005  1.378e-005    -4.695    -4.861    -0.166
   BaHCO3+               7.675e-007  6.975e-007    -6.115    -6.156    -0.042
   BaCO3                 1.382e-008  1.384e-008    -7.860    -7.859     0.001
   BaSO4                 3.180e-010  3.186e-010    -9.498    -9.497     0.001
   BaOH+                 4.034e-012  3.666e-012   -11.394   -11.436    -0.042
C(-4)           6.566e-003
   CH4                   6.566e-003  6.579e-003    -2.183    -2.182     0.001
C(4)            7.467e-003
   HCO3-                 5.792e-003  5.280e-003    -2.237    -2.277    -0.040
   CO2                   1.509e-003  1.512e-003    -2.821    -2.820     0.001
   CaHCO3+               1.262e-004  1.147e-004    -3.899    -3.940    -0.042
   MnHCO3+               1.085e-005  9.859e-006    -4.965    -5.006    -0.042
   FeHCO3+               1.060e-005  9.634e-006    -4.975    -5.016    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.798e-006  3.452e-006    -5.420    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.816e-006  1.945e-006    -5.550    -5.711    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.675e-007  6.975e-007    -6.115    -6.156    -0.042
   NaHCO3                5.851e-007  5.862e-007    -6.233    -6.232     0.001



   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   BaCO3                 1.382e-008  1.384e-008    -7.860    -7.859     0.001
   NaCO3-                7.866e-009  7.149e-009    -8.104    -8.146    -0.042
Ca              2.601e-003
   Ca+2                  2.469e-003  1.704e-003    -2.607    -2.769    -0.161
   CaHCO3+               1.262e-004  1.147e-004    -3.899    -3.940    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.565e-008  1.568e-008    -7.806    -7.805     0.001
   CaOH+                 2.442e-009  2.220e-009    -8.612    -8.654    -0.042
   CaHSO4+               1.287e-014  1.170e-014   -13.890   -13.932    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.413e-009  7.646e-009    -8.075    -8.117    -0.042
   FeCl+                 2.483e-009  2.256e-009    -8.605    -8.647    -0.042
   MnCl2                 2.984e-013  2.990e-013   -12.525   -12.524     0.001
   MnCl3-                8.117e-018  7.376e-018   -17.091   -17.132    -0.042
   FeCl+2                8.195e-025  5.589e-025   -24.086   -24.253    -0.166
   FeCl2+                2.461e-028  2.237e-028   -27.609   -27.650    -0.042
   FeCl3                 2.000e-033  2.004e-033   -32.699   -32.698     0.001
Fe(2)           8.319e-005
   Fe(HS)2               4.465e-005  4.474e-005    -4.350    -4.349     0.001
   Fe+2                  2.675e-005  1.825e-005    -4.573    -4.739    -0.166
   FeHCO3+               1.060e-005  9.634e-006    -4.975    -5.016    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.812e-007  2.555e-007    -6.551    -6.593    -0.042
   FeOH+                 4.985e-008  4.530e-008    -7.302    -7.344    -0.042
   FeCl+                 2.483e-009  2.256e-009    -8.605    -8.647    -0.042
   FeSO4                 1.494e-010  1.497e-010    -9.826    -9.825     0.001
   Fe(OH)2               3.021e-012  3.027e-012   -11.520   -11.519     0.001
   Fe(OH)3-              9.715e-016  8.829e-016   -15.013   -15.054    -0.042
   FeHSO4+               1.378e-016  1.253e-016   -15.861   -15.902    -0.042
Fe(3)           5.767e-014
   Fe(OH)2+              2.996e-014  2.722e-014   -13.523   -13.565    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.169e-016  1.971e-016   -15.664   -15.705    -0.042
   FeOH+2                1.535e-017  1.047e-017   -16.814   -16.980    -0.166
   Fe+3                  4.887e-022  2.066e-022   -21.311   -21.685    -0.374
   FeCl+2                8.195e-025  5.589e-025   -24.086   -24.253    -0.166
   FeSO4+                1.150e-025  1.045e-025   -24.939   -24.981    -0.042
   FeCl2+                2.461e-028  2.237e-028   -27.609   -27.650    -0.042
   Fe(SO4)2-             1.160e-031  1.054e-031   -30.935   -30.977    -0.042
   FeHSO4+2              5.224e-032  3.563e-032   -31.282   -31.448    -0.166
   Fe2(OH)2+4            1.364e-032  2.952e-033   -31.865   -32.530    -0.665
   FeCl3                 2.000e-033  2.004e-033   -32.699   -32.698     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.736   -43.775    -1.039
H(0)            1.630e-009
   H2                    8.150e-010  8.166e-010    -9.089    -9.088     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.125e-012  5.566e-012   -11.213   -11.254    -0.042
Mg              8.443e-005
   Mg+2                  8.053e-005  5.587e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.798e-006  3.452e-006    -5.420    -5.462    -0.042
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   MgOH+                 1.752e-009  1.593e-009    -8.756    -8.798    -0.042
   MgSO4                 6.029e-010  6.041e-010    -9.220    -9.219     0.001
Mn(2)           4.481e-005
   Mn+2                  3.071e-005  2.095e-005    -4.513    -4.679    -0.166
   MnHCO3+               1.085e-005  9.859e-006    -4.965    -5.006    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.413e-009  7.646e-009    -8.075    -8.117    -0.042
   MnOH+                 4.652e-009  4.228e-009    -8.332    -8.374    -0.042
   MnSO4                 1.715e-010  1.718e-010    -9.766    -9.765     0.001
   MnCl2                 2.984e-013  2.990e-013   -12.525   -12.524     0.001
   MnCl3-                8.117e-018  7.376e-018   -17.091   -17.132    -0.042
   Mn(OH)3-              1.768e-019  1.607e-019   -18.753   -18.794    -0.042
Mn(3)           1.816e-034



   Mn+3                  1.816e-034  7.676e-035   -33.741   -34.115    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.497   -83.663    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.932   -96.973    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.851e-007  5.862e-007    -6.233    -6.232     0.001
   NaCO3-                7.866e-009  7.149e-009    -8.104    -8.146    -0.042
   NaSO4-                5.022e-011  4.564e-011   -10.299   -10.341    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.205   -74.204     0.001
S(-2)           2.083e-004
   H2S                   5.828e-005  5.840e-005    -4.234    -4.234     0.001
   HS-                   5.771e-005  5.245e-005    -4.239    -4.280    -0.042
   Fe(HS)2               4.465e-005  4.474e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.224e-007  2.930e-007    -6.492    -6.533    -0.042
   Fe(HS)3-              2.812e-007  2.555e-007    -6.551    -6.593    -0.042
   S5-2                  1.436e-007  1.047e-007    -6.843    -6.980    -0.137
   S4-2                  8.502e-008  6.106e-008    -7.071    -7.214    -0.144
   S6-2                  7.334e-008  5.417e-008    -7.135    -7.266    -0.132
   S-2                   7.294e-011  4.975e-011   -10.137   -10.303    -0.166
   S3-2                  3.044e-011  2.152e-011   -10.517   -10.667    -0.151
   S2-2                  1.751e-012  1.221e-012   -11.757   -11.913    -0.156
   As3S4(HS)2-           7.121e-016  6.471e-016   -15.147   -15.189    -0.042
S(6)            8.406e-008
   SO4-2                 6.711e-008  4.612e-008    -7.173    -7.336    -0.163
   CaSO4                 1.565e-008  1.568e-008    -7.806    -7.805     0.001
   MgSO4                 6.029e-010  6.041e-010    -9.220    -9.219     0.001
   BaSO4                 3.180e-010  3.186e-010    -9.498    -9.497     0.001
   MnSO4                 1.715e-010  1.718e-010    -9.766    -9.765     0.001
   FeSO4                 1.494e-010  1.497e-010    -9.826    -9.825     0.001
   NaSO4-                5.022e-011  4.564e-011   -10.299   -10.341    -0.042
   KSO4-                 6.125e-012  5.566e-012   -11.213   -11.254    -0.042
   HSO4-                 6.284e-013  5.710e-013   -12.202   -12.243    -0.042
   CaHSO4+               1.287e-014  1.170e-014   -13.890   -13.932    -0.042
   FeHSO4+               1.378e-016  1.253e-016   -15.861   -15.902    -0.042
   FeSO4+                1.150e-025  1.045e-025   -24.939   -24.981    -0.042
   Fe(SO4)2-             1.160e-031  1.054e-031   -30.935   -30.977    -0.042
   FeHSO4+2              5.224e-032  3.563e-032   -31.282   -31.448    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.23  -12.20   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.45  -11.59   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3



Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.69  -43.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.91  -43.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.78  -42.06   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.53  -90.24   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 74.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.480e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.448e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.207e-003 -3.393e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.204e-004  4.204e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.304e-003  3.304e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.106e-004  Surface charge, eq

Hfo_s         
 3.604e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.309e-006       0.641  2.309e-006      -5.637
Hfo_sOMn+        9.523e-007       0.264  9.523e-007      -6.021
Hfo_sOFe+        2.338e-007       0.065  2.338e-007      -6.631
Hfo_sOHBa+2      5.776e-008       0.016  5.776e-008      -7.238
Hfo_sOH2+        3.603e-008       0.010  3.603e-008      -7.443
Hfo_sOH          1.453e-008       0.004  1.453e-008      -7.838
Hfo_sO-          1.342e-010       0.000  1.342e-010      -9.872

Hfo           
 1.106e-004  Surface charge, eq

Hfo_w         
 1.441e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.597e-005       0.666  9.597e-005      -4.018
Hfo_wOH          3.870e-005       0.268  3.870e-005      -4.412
Hfo_wOFe+        5.810e-006       0.040  5.810e-006      -5.236
Hfo_wOMn+        2.015e-006       0.014  2.015e-006      -5.696
Hfo_wOCa+        7.318e-007       0.005  7.318e-007      -6.136
Hfo_wOMg+        4.270e-007       0.003  4.270e-007      -6.370
Hfo_wO-          3.574e-007       0.002  3.574e-007      -6.447
Hfo_wOFeOH       1.229e-007       0.001  1.229e-007      -6.910
Hfo_wH2AsO3      7.627e-009       0.000  7.627e-009      -8.118
Hfo_wOBa+        2.646e-010       0.000  2.646e-010      -9.577
Hfo_wSO4-        1.350e-011       0.000  1.350e-011     -10.870
Hfo_wOHSO4-2     1.086e-011       0.000  1.086e-011     -10.964
Hfo_wOHAsO4-3    1.641e-017       0.000  1.641e-017     -16.785
Hfo_wHAsO4-      2.260e-018       0.000  2.260e-018     -17.646
Hfo_wH2AsO4      1.814e-019       0.000  1.814e-019     -18.741

Mno           
-3.250e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.798e-025       0.000  3.798e-025     -24.420



Mno_O3Ca         2.357e-026       0.000  2.357e-026     -25.628
Mno_O3-2         1.918e-026       0.000  1.918e-026     -25.717
Mno_O3HMn+       6.636e-027       0.000  6.636e-027     -26.178
Mno_O3Ba         4.010e-027       0.000  4.010e-027     -26.397
Mno_O3H-         8.402e-028       0.000  8.402e-028     -27.076
Mno_O3Na-        4.015e-028       0.000  4.015e-028     -27.396
Mno_O3HCa+       3.592e-028       0.000  3.592e-028     -27.445
Mno_O3Mg         2.941e-028       0.000  2.941e-028     -27.532
Mno_O3HBa+       1.093e-028       0.000  1.093e-028     -27.961
Mno_O3HMg+       3.035e-030       0.000  3.035e-030     -29.518
Mno_O3HNa        1.641e-030       0.000  1.641e-030     -29.785
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559
Mno_O3H3+        2.431e-037       0.000  2.431e-037     -36.614
Mno_O3H3Cl       5.999e-040       0.000  5.999e-040     -39.222

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.233e-007  3.233e-007
Ba               2.099e-005  2.099e-005
C                1.411e-002  1.411e-002
Ca               2.599e-003  2.599e-003
Cl               9.873e-005  9.873e-005
Fe               8.318e-005  8.318e-005
K                1.893e-005  1.893e-005
Mg               8.444e-005  8.444e-005
Mn               4.478e-005  4.478e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.896      Charge balance
                                       pe  =  -3.927      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.425e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.115e-003
                       Total CO2 (mol/kg)  =  7.460e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.112e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.68
                               Iterations  =  32
                                  Total H  = 1.110459e+002
                                  Total O  = 5.552744e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.384e-007  1.272e-007    -6.859    -6.896    -0.037
   OH-                   8.657e-008  7.868e-008    -7.063    -7.104    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.233e-007
   AsS(OH)(HS)-          3.225e-007  2.931e-007    -6.491    -6.533    -0.042
   H3AsO3                7.651e-010  7.666e-010    -9.116    -9.115     0.001
   H2AsO3-               4.694e-012  4.266e-012   -11.328   -11.370    -0.042
   As3S4(HS)2-           7.113e-016  6.464e-016   -15.148   -15.189    -0.042
   H4AsO3+               5.316e-017  4.831e-017   -16.274   -16.316    -0.042
   HAsO3-2               9.811e-020  6.692e-020   -19.008   -19.174    -0.166
   AsO3-3                2.482e-028  1.050e-028   -27.605   -27.979    -0.374
As(5)           2.211e-018
   H2AsO4-               1.282e-018  1.165e-018   -17.892   -17.934    -0.042
   HAsO4-2               9.289e-019  6.336e-019   -18.032   -18.198    -0.166
   H3AsO4                2.951e-023  2.957e-023   -22.530   -22.529     0.001



   AsO4-3                2.637e-023  1.115e-023   -22.579   -22.953    -0.374
Ba              2.099e-005
   Ba+2                  2.021e-005  1.378e-005    -4.695    -4.861    -0.166
   BaHCO3+               7.671e-007  6.971e-007    -6.115    -6.157    -0.042
   BaCO3                 1.383e-008  1.385e-008    -7.859    -7.858     0.001
   BaSO4                 3.138e-010  3.144e-010    -9.503    -9.502     0.001
   BaOH+                 4.039e-012  3.671e-012   -11.394   -11.435    -0.042
C(-4)           6.651e-003
   CH4                   6.651e-003  6.664e-003    -2.177    -2.176     0.001
C(4)            7.460e-003
   HCO3-                 5.788e-003  5.276e-003    -2.237    -2.278    -0.040
   CO2                   1.506e-003  1.509e-003    -2.822    -2.821     0.001
   CaHCO3+               1.261e-004  1.146e-004    -3.899    -3.941    -0.042
   MnHCO3+               1.084e-005  9.848e-006    -4.965    -5.007    -0.042
   FeHCO3+               1.059e-005  9.624e-006    -4.975    -5.017    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.796e-006  3.450e-006    -5.421    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.817e-006  1.945e-006    -5.550    -5.711    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.671e-007  6.971e-007    -6.115    -6.157    -0.042
   NaHCO3                5.846e-007  5.858e-007    -6.233    -6.232     0.001
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   BaCO3                 1.383e-008  1.385e-008    -7.859    -7.858     0.001
   NaCO3-                7.869e-009  7.151e-009    -8.104    -8.146    -0.042
Ca              2.599e-003
   Ca+2                  2.468e-003  1.703e-003    -2.608    -2.769    -0.161
   CaHCO3+               1.261e-004  1.146e-004    -3.899    -3.941    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.544e-008  1.547e-008    -7.811    -7.811     0.001
   CaOH+                 2.444e-009  2.221e-009    -8.612    -8.653    -0.042
   CaHSO4+               1.268e-014  1.152e-014   -13.897   -13.938    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.410e-009  7.643e-009    -8.075    -8.117    -0.042
   FeCl+                 2.482e-009  2.256e-009    -8.605    -8.647    -0.042
   MnCl2                 2.983e-013  2.989e-013   -12.525   -12.525     0.001
   MnCl3-                8.114e-018  7.374e-018   -17.091   -17.132    -0.042
   FeCl+2                8.167e-025  5.571e-025   -24.088   -24.254    -0.166
   FeCl2+                2.453e-028  2.229e-028   -27.610   -27.652    -0.042
   FeCl3                 1.993e-033  1.997e-033   -32.700   -32.700     0.001
Fe(2)           8.318e-005
   Fe(HS)2               4.466e-005  4.475e-005    -4.350    -4.349     0.001
   Fe+2                  2.674e-005  1.824e-005    -4.573    -4.739    -0.166
   FeHCO3+               1.059e-005  9.624e-006    -4.975    -5.017    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.813e-007  2.557e-007    -6.551    -6.592    -0.042
   FeOH+                 4.988e-008  4.533e-008    -7.302    -7.344    -0.042
   FeCl+                 2.482e-009  2.256e-009    -8.605    -8.647    -0.042
   FeSO4                 1.474e-010  1.476e-010    -9.832    -9.831     0.001
   Fe(OH)2               3.027e-012  3.032e-012   -11.519   -11.518     0.001
   Fe(OH)3-              9.744e-016  8.855e-016   -15.011   -15.053    -0.042
   FeHSO4+               1.358e-016  1.234e-016   -15.867   -15.909    -0.042
Fe(3)           5.764e-014
   Fe(OH)2+              2.992e-014  2.719e-014   -13.524   -13.566    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.172e-016  1.974e-016   -15.663   -15.705    -0.042
   FeOH+2                1.532e-017  1.045e-017   -16.815   -16.981    -0.166
   Fe+3                  4.870e-022  2.059e-022   -21.313   -21.686    -0.374
   FeCl+2                8.167e-025  5.571e-025   -24.088   -24.254    -0.166
   FeSO4+                1.131e-025  1.028e-025   -24.947   -24.988    -0.042
   FeCl2+                2.453e-028  2.229e-028   -27.610   -27.652    -0.042
   Fe(SO4)2-             1.126e-031  1.023e-031   -30.948   -30.990    -0.042
   FeHSO4+2              5.132e-032  3.501e-032   -31.290   -31.456    -0.166
   Fe2(OH)2+4            1.357e-032  2.939e-033   -31.867   -32.532    -0.664
   FeCl3                 1.993e-033  1.997e-033   -32.700   -32.700     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.739   -43.777    -1.038



H(0)            1.636e-009
   H2                    8.180e-010  8.196e-010    -9.087    -9.086     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.044e-012  5.493e-012   -11.219   -11.260    -0.042
Mg              8.444e-005
   Mg+2                  8.053e-005  5.588e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.796e-006  3.450e-006    -5.421    -5.462    -0.042
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   MgOH+                 1.755e-009  1.595e-009    -8.756    -8.797    -0.042
   MgSO4                 5.951e-010  5.962e-010    -9.225    -9.225     0.001
Mn(2)           4.478e-005
   Mn+2                  3.070e-005  2.094e-005    -4.513    -4.679    -0.166
   MnHCO3+               1.084e-005  9.848e-006    -4.965    -5.007    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.410e-009  7.643e-009    -8.075    -8.117    -0.042
   MnOH+                 4.655e-009  4.231e-009    -8.332    -8.374    -0.042
   MnSO4                 1.692e-010  1.695e-010    -9.772    -9.771     0.001
   MnCl2                 2.983e-013  2.989e-013   -12.525   -12.525     0.001
   MnCl3-                8.114e-018  7.374e-018   -17.091   -17.132    -0.042
   Mn(OH)3-              1.773e-019  1.611e-019   -18.751   -18.793    -0.042
Mn(3)           1.809e-034
   Mn+3                  1.809e-034  7.651e-035   -33.743   -34.116    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.499   -83.665    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.934   -96.976    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.846e-007  5.858e-007    -6.233    -6.232     0.001
   NaCO3-                7.869e-009  7.151e-009    -8.104    -8.146    -0.042
   NaSO4-                4.956e-011  4.504e-011   -10.305   -10.346    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.208   -74.207     0.001
S(-2)           2.083e-004
   H2S                   5.824e-005  5.835e-005    -4.235    -4.234     0.001
   HS-                   5.773e-005  5.247e-005    -4.239    -4.280    -0.042
   Fe(HS)2               4.466e-005  4.475e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.225e-007  2.931e-007    -6.491    -6.533    -0.042
   Fe(HS)3-              2.813e-007  2.557e-007    -6.551    -6.592    -0.042
   S5-2                  1.438e-007  1.048e-007    -6.842    -6.980    -0.137
   S4-2                  8.513e-008  6.115e-008    -7.070    -7.214    -0.144
   S6-2                  7.344e-008  5.425e-008    -7.134    -7.266    -0.132
   S-2                   7.303e-011  4.982e-011   -10.136   -10.303    -0.166
   S3-2                  3.048e-011  2.155e-011   -10.516   -10.667    -0.151
   S2-2                  1.753e-012  1.223e-012   -11.756   -11.913    -0.156
   As3S4(HS)2-           7.113e-016  6.464e-016   -15.148   -15.189    -0.042
S(6)            8.294e-008
   SO4-2                 6.622e-008  4.552e-008    -7.179    -7.342    -0.163
   CaSO4                 1.544e-008  1.547e-008    -7.811    -7.811     0.001
   MgSO4                 5.951e-010  5.962e-010    -9.225    -9.225     0.001
   BaSO4                 3.138e-010  3.144e-010    -9.503    -9.502     0.001
   MnSO4                 1.692e-010  1.695e-010    -9.772    -9.771     0.001
   FeSO4                 1.474e-010  1.476e-010    -9.832    -9.831     0.001
   NaSO4-                4.956e-011  4.504e-011   -10.305   -10.346    -0.042
   KSO4-                 6.044e-012  5.493e-012   -11.219   -11.260    -0.042
   HSO4-                 6.194e-013  5.629e-013   -12.208   -12.250    -0.042
   CaHSO4+               1.268e-014  1.152e-014   -13.897   -13.938    -0.042
   FeHSO4+               1.358e-016  1.234e-016   -15.867   -15.909    -0.042
   FeSO4+                1.131e-025  1.028e-025   -24.947   -24.988    -0.042
   Fe(SO4)2-             1.126e-031  1.023e-031   -30.948   -30.990    -0.042
   FeHSO4+2              5.132e-032  3.501e-032   -31.290   -31.456    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.23  -12.20   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.70  -43.53   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.93  -43.14   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.79  -42.07   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.88  -45.27   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.64  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.55  -90.26   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3



Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 75.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.500e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.447e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.086e-003 -3.514e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.205e-004  4.205e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.425e-003  3.425e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.087e-004  Surface charge, eq

Hfo_s         
 3.543e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.270e-006       0.641  2.270e-006      -5.644
Hfo_sOMn+        9.370e-007       0.264  9.370e-007      -6.028
Hfo_sOFe+        2.300e-007       0.065  2.300e-007      -6.638
Hfo_sOHBa+2      5.680e-008       0.016  5.680e-008      -7.246
Hfo_sOH2+        3.539e-008       0.010  3.539e-008      -7.451
Hfo_sOH          1.429e-008       0.004  1.429e-008      -7.845
Hfo_sO-          1.321e-010       0.000  1.321e-010      -9.879

Hfo           
 1.087e-004  Surface charge, eq

Hfo_w         
 1.417e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.433e-005       0.666  9.433e-005      -4.025
Hfo_wOH          3.807e-005       0.269  3.807e-005      -4.419



Hfo_wOFe+        5.721e-006       0.040  5.721e-006      -5.243
Hfo_wOMn+        1.984e-006       0.014  1.984e-006      -5.703
Hfo_wOCa+        7.205e-007       0.005  7.205e-007      -6.142
Hfo_wOMg+        4.207e-007       0.003  4.207e-007      -6.376
Hfo_wO-          3.521e-007       0.002  3.521e-007      -6.453
Hfo_wOFeOH       1.212e-007       0.001  1.212e-007      -6.917
Hfo_wH2AsO3      7.510e-009       0.000  7.510e-009      -8.124
Hfo_wOBa+        2.606e-010       0.000  2.606e-010      -9.584
Hfo_wSO4-        1.310e-011       0.000  1.310e-011     -10.883
Hfo_wOHSO4-2     1.055e-011       0.000  1.055e-011     -10.977
Hfo_wOHAsO4-3    1.615e-017       0.000  1.615e-017     -16.792
Hfo_wHAsO4-      2.220e-018       0.000  2.220e-018     -17.654
Hfo_wH2AsO4      1.780e-019       0.000  1.780e-019     -18.750

Mno           
-1.179e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.377e-028       0.000  1.377e-028     -27.861
Mno_O3Ca         8.545e-030       0.000  8.545e-030     -29.068
Mno_O3-2         6.958e-030       0.000  6.958e-030     -29.158
Mno_O3HMn+       2.403e-030       0.000  2.403e-030     -29.619
Mno_O3Ba         1.455e-030       0.000  1.455e-030     -29.837
Mno_O3H-         3.044e-031       0.000  3.044e-031     -30.517
Mno_O3Na-        1.456e-031       0.000  1.456e-031     -30.837
Mno_O3HCa+       1.301e-031       0.000  1.301e-031     -30.886
Mno_O3Mg         1.067e-031       0.000  1.067e-031     -30.972
Mno_O3HBa+       3.962e-032       0.000  3.962e-032     -31.402
Mno_O3HMg+       1.100e-033       0.000  1.100e-033     -32.959
Mno_O3HNa        5.944e-034       0.000  5.944e-034     -33.226
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.790e-041       0.000  8.790e-041     -40.056
Mno_O3H3Cl       2.169e-043       0.000  2.169e-043     -42.664

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.234e-007  3.234e-007
Ba               2.099e-005  2.099e-005
C                1.419e-002  1.419e-002
Ca               2.598e-003  2.598e-003
Cl               9.873e-005  9.873e-005
Fe               8.316e-005  8.317e-005
K                1.893e-005  1.893e-005
Mg               8.444e-005  8.444e-005
Mn               4.475e-005  4.475e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.896      Charge balance
                                       pe  =  -3.929      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.421e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.110e-003
                       Total CO2 (mol/kg)  =  7.452e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.093e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.67
                               Iterations  =  32
                                  Total H  = 1.110465e+002



                                  Total O  = 5.552751e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.383e-007  1.271e-007    -6.859    -6.896    -0.037
   OH-                   8.667e-008  7.876e-008    -7.062    -7.104    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.234e-007
   AsS(OH)(HS)-          3.227e-007  2.932e-007    -6.491    -6.533    -0.042
   H3AsO3                7.657e-010  7.672e-010    -9.116    -9.115     0.001
   H2AsO3-               4.703e-012  4.275e-012   -11.328   -11.369    -0.042
   As3S4(HS)2-           7.105e-016  6.458e-016   -15.148   -15.190    -0.042
   H4AsO3+               5.314e-017  4.830e-017   -16.275   -16.316    -0.042
   HAsO3-2               9.839e-020  6.712e-020   -19.007   -19.173    -0.166
   AsO3-3                2.492e-028  1.054e-028   -27.603   -27.977    -0.374
As(5)           2.208e-018
   H2AsO4-               1.280e-018  1.163e-018   -17.893   -17.934    -0.042
   HAsO4-2               9.282e-019  6.332e-019   -18.032   -18.198    -0.166
   H3AsO4                2.943e-023  2.948e-023   -22.531   -22.530     0.001
   AsO4-3                2.638e-023  1.116e-023   -22.579   -22.952    -0.374
Ba              2.099e-005
   Ba+2                  2.021e-005  1.379e-005    -4.694    -4.861    -0.166
   BaHCO3+               7.666e-007  6.967e-007    -6.115    -6.157    -0.042
   BaCO3                 1.383e-008  1.386e-008    -7.859    -7.858     0.001
   BaSO4                 3.098e-010  3.104e-010    -9.509    -9.508     0.001
   BaOH+                 4.044e-012  3.675e-012   -11.393   -11.435    -0.042
C(-4)           6.736e-003
   CH4                   6.736e-003  6.749e-003    -2.172    -2.171     0.001
C(4)            7.452e-003
   HCO3-                 5.784e-003  5.272e-003    -2.238    -2.278    -0.040
   CO2                   1.504e-003  1.507e-003    -2.823    -2.822     0.001
   CaHCO3+               1.260e-004  1.145e-004    -3.900    -3.941    -0.042
   MnHCO3+               1.082e-005  9.837e-006    -4.966    -5.007    -0.042
   FeHCO3+               1.058e-005  9.613e-006    -4.976    -5.017    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.794e-006  3.448e-006    -5.421    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.818e-006  1.946e-006    -5.550    -5.711    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.666e-007  6.967e-007    -6.115    -6.157    -0.042
   NaHCO3                5.842e-007  5.854e-007    -6.233    -6.233     0.001
   MgCO3                 1.036e-007  1.038e-007    -6.985    -6.984     0.001
   BaCO3                 1.383e-008  1.386e-008    -7.859    -7.858     0.001
   NaCO3-                7.872e-009  7.154e-009    -8.104    -8.145    -0.042
Ca              2.598e-003
   Ca+2                  2.467e-003  1.702e-003    -2.608    -2.769    -0.161
   CaHCO3+               1.260e-004  1.145e-004    -3.900    -3.941    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.523e-008  1.526e-008    -7.817    -7.816     0.001
   CaOH+                 2.446e-009  2.223e-009    -8.612    -8.653    -0.042
   CaHSO4+               1.250e-014  1.136e-014   -13.903   -13.945    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.407e-009  7.640e-009    -8.075    -8.117    -0.042
   FeCl+                 2.481e-009  2.255e-009    -8.605    -8.647    -0.042
   MnCl2                 2.982e-013  2.988e-013   -12.525   -12.525     0.001
   MnCl3-                8.112e-018  7.372e-018   -17.091   -17.132    -0.042
   FeCl+2                8.140e-025  5.553e-025   -24.089   -24.255    -0.166
   FeCl2+                2.445e-028  2.222e-028   -27.612   -27.653    -0.042
   FeCl3                 1.987e-033  1.991e-033   -32.702   -32.701     0.001
Fe(2)           8.316e-005
   Fe(HS)2               4.468e-005  4.476e-005    -4.350    -4.349     0.001
   Fe+2                  2.673e-005  1.823e-005    -4.573    -4.739    -0.166
   FeHCO3+               1.058e-005  9.613e-006    -4.976    -5.017    -0.042



   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.815e-007  2.558e-007    -6.551    -6.592    -0.042
   FeOH+                 4.992e-008  4.537e-008    -7.302    -7.343    -0.042
   FeCl+                 2.481e-009  2.255e-009    -8.605    -8.647    -0.042
   FeSO4                 1.454e-010  1.457e-010    -9.837    -9.837     0.001
   Fe(OH)2               3.032e-012  3.038e-012   -11.518   -11.517     0.001
   Fe(OH)3-              9.772e-016  8.881e-016   -15.010   -15.052    -0.042
   FeHSO4+               1.339e-016  1.217e-016   -15.873   -15.915    -0.042
Fe(3)           5.760e-014
   Fe(OH)2+              2.989e-014  2.717e-014   -13.524   -13.566    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.174e-016  1.976e-016   -15.663   -15.704    -0.042
   FeOH+2                1.528e-017  1.043e-017   -16.816   -16.982    -0.166
   Fe+3                  4.853e-022  2.053e-022   -21.314   -21.688    -0.374
   FeCl+2                8.140e-025  5.553e-025   -24.089   -24.255    -0.166
   FeSO4+                1.112e-025  1.011e-025   -24.954   -24.995    -0.042
   FeCl2+                2.445e-028  2.222e-028   -27.612   -27.653    -0.042
   Fe(SO4)2-             1.093e-031  9.937e-032   -30.961   -31.003    -0.042
   FeHSO4+2              5.043e-032  3.440e-032   -31.297   -31.463    -0.166
   Fe2(OH)2+4            1.351e-032  2.926e-033   -31.869   -32.534    -0.664
   FeCl3                 1.987e-033  1.991e-033   -32.702   -32.701     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.742   -43.780    -1.038
H(0)            1.642e-009
   H2                    8.210e-010  8.226e-010    -9.086    -9.085     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.965e-012  5.422e-012   -11.224   -11.266    -0.042
Mg              8.444e-005
   Mg+2                  8.054e-005  5.589e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.794e-006  3.448e-006    -5.421    -5.462    -0.042
   MgCO3                 1.036e-007  1.038e-007    -6.985    -6.984     0.001
   MgOH+                 1.757e-009  1.597e-009    -8.755    -8.797    -0.042
   MgSO4                 5.875e-010  5.886e-010    -9.231    -9.230     0.001
Mn(2)           4.475e-005
   Mn+2                  3.069e-005  2.093e-005    -4.513    -4.679    -0.166
   MnHCO3+               1.082e-005  9.837e-006    -4.966    -5.007    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.407e-009  7.640e-009    -8.075    -8.117    -0.042
   MnOH+                 4.659e-009  4.234e-009    -8.332    -8.373    -0.042
   MnSO4                 1.669e-010  1.672e-010    -9.777    -9.777     0.001
   MnCl2                 2.982e-013  2.988e-013   -12.525   -12.525     0.001
   MnCl3-                8.112e-018  7.372e-018   -17.091   -17.132    -0.042
   Mn(OH)3-              1.778e-019  1.616e-019   -18.750   -18.792    -0.042
Mn(3)           1.803e-034
   Mn+3                  1.803e-034  7.626e-035   -33.744   -34.118    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.500   -83.666    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.937   -96.979    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.842e-007  5.854e-007    -6.233    -6.233     0.001
   NaCO3-                7.872e-009  7.154e-009    -8.104    -8.145    -0.042
   NaSO4-                4.891e-011  4.445e-011   -10.311   -10.352    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.211   -74.211     0.001
S(-2)           2.083e-004
   H2S                   5.819e-005  5.831e-005    -4.235    -4.234     0.001
   HS-                   5.775e-005  5.248e-005    -4.238    -4.280    -0.042
   Fe(HS)2               4.468e-005  4.476e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.227e-007  2.932e-007    -6.491    -6.533    -0.042
   Fe(HS)3-              2.815e-007  2.558e-007    -6.551    -6.592    -0.042
   S5-2                  1.440e-007  1.050e-007    -6.842    -6.979    -0.137
   S4-2                  8.525e-008  6.124e-008    -7.069    -7.213    -0.144
   S6-2                  7.354e-008  5.433e-008    -7.134    -7.265    -0.131
   S-2                   7.313e-011  4.989e-011   -10.136   -10.302    -0.166
   S3-2                  3.052e-011  2.158e-011   -10.515   -10.666    -0.151



   S2-2                  1.755e-012  1.225e-012   -11.756   -11.912    -0.156
   As3S4(HS)2-           7.105e-016  6.458e-016   -15.148   -15.190    -0.042
S(6)            8.185e-008
   SO4-2                 6.536e-008  4.492e-008    -7.185    -7.348    -0.163
   CaSO4                 1.523e-008  1.526e-008    -7.817    -7.816     0.001
   MgSO4                 5.875e-010  5.886e-010    -9.231    -9.230     0.001
   BaSO4                 3.098e-010  3.104e-010    -9.509    -9.508     0.001
   MnSO4                 1.669e-010  1.672e-010    -9.777    -9.777     0.001
   FeSO4                 1.454e-010  1.457e-010    -9.837    -9.837     0.001
   NaSO4-                4.891e-011  4.445e-011   -10.311   -10.352    -0.042
   KSO4-                 5.965e-012  5.422e-012   -11.224   -11.266    -0.042
   HSO4-                 6.107e-013  5.550e-013   -12.214   -12.256    -0.042
   CaHSO4+               1.250e-014  1.136e-014   -13.903   -13.945    -0.042
   FeHSO4+               1.339e-016  1.217e-016   -15.873   -15.915    -0.042
   FeSO4+                1.112e-025  1.011e-025   -24.954   -24.995    -0.042
   Fe(SO4)2-             1.093e-031  9.937e-032   -30.961   -31.003    -0.042
   FeHSO4+2              5.043e-032  3.440e-032   -31.297   -31.463    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.02  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.24  -12.21   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.71  -43.54   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.94  -43.15   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.81  -42.09   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.89  -45.28   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O



Mirabilite      -13.64  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.57  -90.28   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 76.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.520e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.445e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.966e-003 -3.634e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.205e-004  4.205e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.546e-003  3.546e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.068e-004  Surface charge, eq



Hfo_s         
 3.483e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.230e-006       0.640  2.230e-006      -5.652
Hfo_sOMn+        9.217e-007       0.265  9.217e-007      -6.035
Hfo_sOFe+        2.263e-007       0.065  2.263e-007      -6.645
Hfo_sOHBa+2      5.584e-008       0.016  5.584e-008      -7.253
Hfo_sOH2+        3.475e-008       0.010  3.475e-008      -7.459
Hfo_sOH          1.404e-008       0.004  1.404e-008      -7.853
Hfo_sO-          1.300e-010       0.000  1.300e-010      -9.886

Hfo           
 1.068e-004  Surface charge, eq

Hfo_w         
 1.393e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.268e-005       0.665  9.268e-005      -4.033
Hfo_wOH          3.745e-005       0.269  3.745e-005      -4.427
Hfo_wOFe+        5.631e-006       0.040  5.631e-006      -5.249
Hfo_wOMn+        1.953e-006       0.014  1.953e-006      -5.709
Hfo_wOCa+        7.092e-007       0.005  7.092e-007      -6.149
Hfo_wOMg+        4.143e-007       0.003  4.143e-007      -6.383
Hfo_wO-          3.467e-007       0.002  3.467e-007      -6.460
Hfo_wOFeOH       1.194e-007       0.001  1.194e-007      -6.923
Hfo_wH2AsO3      7.393e-009       0.000  7.393e-009      -8.131
Hfo_wOBa+        2.567e-010       0.000  2.567e-010      -9.591
Hfo_wSO4-        1.271e-011       0.000  1.271e-011     -10.896
Hfo_wOHSO4-2     1.024e-011       0.000  1.024e-011     -10.990
Hfo_wOHAsO4-3    1.589e-017       0.000  1.589e-017     -16.799
Hfo_wHAsO4-      2.180e-018       0.000  2.180e-018     -17.662
Hfo_wH2AsO4      1.746e-019       0.000  1.746e-019     -18.758

Mno           
-3.199e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.733e-030       0.000  3.733e-030     -29.428
Mno_O3Ca         2.317e-031       0.000  2.317e-031     -30.635
Mno_O3-2         1.887e-031       0.000  1.887e-031     -30.724
Mno_O3HMn+       6.509e-032       0.000  6.509e-032     -31.187
Mno_O3Ba         3.946e-032       0.000  3.946e-032     -31.404
Mno_O3H-         8.247e-033       0.000  8.247e-033     -32.084
Mno_O3Na-        3.950e-033       0.000  3.950e-033     -32.403
Mno_O3HCa+       3.523e-033       0.000  3.523e-033     -32.453
Mno_O3Mg         2.894e-033       0.000  2.894e-033     -32.539
Mno_O3HBa+       1.073e-033       0.000  1.073e-033     -32.969
Mno_O3HMg+       2.981e-035       0.000  2.981e-035     -34.526
Mno_O3HNa        1.610e-035       0.000  1.610e-035     -34.793
Mno_O3H2         2.706e-037       0.000  2.706e-037     -36.568
Mno_O3H3+        2.376e-042       0.000  2.376e-042     -41.624
Mno_O3H3Cl       5.864e-045       0.000  5.863e-045     -44.232

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.235e-007  3.235e-007
Ba               2.099e-005  2.099e-005
C                1.427e-002  1.427e-002
Ca               2.597e-003  2.597e-003



Cl               9.873e-005  9.873e-005
Fe               8.315e-005  8.315e-005
K                1.893e-005  1.893e-005
Mg               8.445e-005  8.445e-005
Mn               4.473e-005  4.473e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.896      Charge balance
                                       pe  =  -3.930      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.416e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.106e-003
                       Total CO2 (mol/kg)  =  7.445e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.074e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.66
                               Iterations  =  45
                                  Total H  = 1.110470e+002
                                  Total O  = 5.552759e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.381e-007  1.269e-007    -6.860    -6.896    -0.037
   OH-                   8.676e-008  7.885e-008    -7.062    -7.103    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.235e-007
   AsS(OH)(HS)-          3.228e-007  2.933e-007    -6.491    -6.533    -0.042
   H3AsO3                7.663e-010  7.678e-010    -9.116    -9.115     0.001
   H2AsO3-               4.712e-012  4.283e-012   -11.327   -11.368    -0.042
   As3S4(HS)2-           7.098e-016  6.451e-016   -15.149   -15.190    -0.042
   H4AsO3+               5.313e-017  4.828e-017   -16.275   -16.316    -0.042
   HAsO3-2               9.867e-020  6.732e-020   -19.006   -19.172    -0.166
   AsO3-3                2.502e-028  1.058e-028   -27.602   -27.975    -0.374
As(5)           2.205e-018
   H2AsO4-               1.278e-018  1.161e-018   -17.894   -17.935    -0.042
   HAsO4-2               9.276e-019  6.329e-019   -18.033   -18.199    -0.166
   H3AsO4                2.935e-023  2.940e-023   -22.532   -22.532     0.001
   AsO4-3                2.639e-023  1.116e-023   -22.579   -22.952    -0.374
Ba              2.099e-005
   Ba+2                  2.021e-005  1.379e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.662e-007  6.963e-007    -6.116    -6.157    -0.042
   BaCO3                 1.384e-008  1.387e-008    -7.859    -7.858     0.001
   BaSO4                 3.059e-010  3.065e-010    -9.514    -9.514     0.001
   BaOH+                 4.049e-012  3.680e-012   -11.393   -11.434    -0.042
C(-4)           6.821e-003
   CH4                   6.821e-003  6.834e-003    -2.166    -2.165     0.001
C(4)            7.445e-003
   HCO3-                 5.779e-003  5.269e-003    -2.238    -2.278    -0.040
   CO2                   1.501e-003  1.504e-003    -2.824    -2.823     0.001
   CaHCO3+               1.258e-004  1.143e-004    -3.900    -3.942    -0.042
   MnHCO3+               1.081e-005  9.827e-006    -4.966    -5.008    -0.042
   FeHCO3+               1.057e-005  9.603e-006    -4.976    -5.018    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.792e-006  3.446e-006    -5.421    -5.463    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.819e-006  1.947e-006    -5.550    -5.711    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.662e-007  6.963e-007    -6.116    -6.157    -0.042
   NaHCO3                5.838e-007  5.850e-007    -6.234    -6.233     0.001
   MgCO3                 1.036e-007  1.038e-007    -6.984    -6.984     0.001



   BaCO3                 1.384e-008  1.387e-008    -7.859    -7.858     0.001
   NaCO3-                7.875e-009  7.157e-009    -8.104    -8.145    -0.042
Ca              2.597e-003
   Ca+2                  2.466e-003  1.702e-003    -2.608    -2.769    -0.161
   CaHCO3+               1.258e-004  1.143e-004    -3.900    -3.942    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.503e-008  1.506e-008    -7.823    -7.822     0.001
   CaOH+                 2.447e-009  2.224e-009    -8.611    -8.653    -0.042
   CaHSO4+               1.232e-014  1.120e-014   -13.909   -13.951    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.404e-009  7.638e-009    -8.076    -8.117    -0.042
   FeCl+                 2.480e-009  2.254e-009    -8.606    -8.647    -0.042
   MnCl2                 2.981e-013  2.987e-013   -12.526   -12.525     0.001
   MnCl3-                8.109e-018  7.370e-018   -17.091   -17.133    -0.042
   FeCl+2                8.113e-025  5.535e-025   -24.091   -24.257    -0.166
   FeCl2+                2.437e-028  2.215e-028   -27.613   -27.655    -0.042
   FeCl3                 1.981e-033  1.984e-033   -32.703   -32.702     0.001
Fe(2)           8.315e-005
   Fe(HS)2               4.469e-005  4.478e-005    -4.350    -4.349     0.001
   Fe+2                  2.672e-005  1.823e-005    -4.573    -4.739    -0.166
   FeHCO3+               1.057e-005  9.603e-006    -4.976    -5.018    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.817e-007  2.560e-007    -6.550    -6.592    -0.042
   FeOH+                 4.995e-008  4.540e-008    -7.301    -7.343    -0.042
   FeCl+                 2.480e-009  2.254e-009    -8.606    -8.647    -0.042
   FeSO4                 1.435e-010  1.437e-010    -9.843    -9.842     0.001
   Fe(OH)2               3.038e-012  3.043e-012   -11.517   -11.517     0.001
   Fe(OH)3-              9.799e-016  8.906e-016   -15.009   -15.050    -0.042
   FeHSO4+               1.320e-016  1.199e-016   -15.880   -15.921    -0.042
Fe(3)           5.757e-014
   Fe(OH)2+              2.986e-014  2.714e-014   -13.525   -13.566    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.176e-016  1.978e-016   -15.662   -15.704    -0.042
   FeOH+2                1.525e-017  1.040e-017   -16.817   -16.983    -0.166
   Fe+3                  4.836e-022  2.046e-022   -21.316   -21.689    -0.374
   FeCl+2                8.113e-025  5.535e-025   -24.091   -24.257    -0.166
   FeSO4+                1.095e-025  9.949e-026   -24.961   -25.002    -0.042
   FeCl2+                2.437e-028  2.215e-028   -27.613   -27.655    -0.042
   Fe(SO4)2-             1.062e-031  9.653e-032   -30.974   -31.015    -0.042
   FeHSO4+2              4.956e-032  3.381e-032   -31.305   -31.471    -0.166
   Fe2(OH)2+4            1.345e-032  2.914e-033   -31.871   -32.536    -0.664
   FeCl3                 1.981e-033  1.984e-033   -32.703   -32.702     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.744   -43.782    -1.038
H(0)            1.648e-009
   H2                    8.239e-010  8.255e-010    -9.084    -9.083     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.889e-012  5.352e-012   -11.230   -11.271    -0.042
Mg              8.445e-005
   Mg+2                  8.055e-005  5.590e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.792e-006  3.446e-006    -5.421    -5.463    -0.042
   MgCO3                 1.036e-007  1.038e-007    -6.984    -6.984     0.001
   MgOH+                 1.759e-009  1.599e-009    -8.755    -8.796    -0.042
   MgSO4                 5.800e-010  5.812e-010    -9.237    -9.236     0.001
Mn(2)           4.473e-005
   Mn+2                  3.067e-005  2.093e-005    -4.513    -4.679    -0.166
   MnHCO3+               1.081e-005  9.827e-006    -4.966    -5.008    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.404e-009  7.638e-009    -8.076    -8.117    -0.042
   MnOH+                 4.662e-009  4.237e-009    -8.331    -8.373    -0.042
   MnSO4                 1.647e-010  1.650e-010    -9.783    -9.782     0.001
   MnCl2                 2.981e-013  2.987e-013   -12.526   -12.525     0.001
   MnCl3-                8.109e-018  7.370e-018   -17.091   -17.133    -0.042
   Mn(OH)3-              1.783e-019  1.621e-019   -18.749   -18.790    -0.042
Mn(3)           1.797e-034
   Mn+3                  1.797e-034  7.601e-035   -33.746   -34.119    -0.374



Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.501   -83.667    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.940   -96.981    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.838e-007  5.850e-007    -6.234    -6.233     0.001
   NaCO3-                7.875e-009  7.157e-009    -8.104    -8.145    -0.042
   NaSO4-                4.829e-011  4.388e-011   -10.316   -10.358    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.215   -74.214     0.001
S(-2)           2.083e-004
   H2S                   5.815e-005  5.826e-005    -4.235    -4.235     0.001
   HS-                   5.777e-005  5.250e-005    -4.238    -4.280    -0.042
   Fe(HS)2               4.469e-005  4.478e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.228e-007  2.933e-007    -6.491    -6.533    -0.042
   Fe(HS)3-              2.817e-007  2.560e-007    -6.550    -6.592    -0.042
   S5-2                  1.442e-007  1.051e-007    -6.841    -6.978    -0.137
   S4-2                  8.536e-008  6.132e-008    -7.069    -7.212    -0.144
   S6-2                  7.363e-008  5.440e-008    -7.133    -7.264    -0.131
   S-2                   7.323e-011  4.996e-011   -10.135   -10.301    -0.166
   S3-2                  3.056e-011  2.161e-011   -10.515   -10.665    -0.151
   S2-2                  1.758e-012  1.226e-012   -11.755   -11.911    -0.156
   As3S4(HS)2-           7.098e-016  6.451e-016   -15.149   -15.190    -0.042
S(6)            8.079e-008
   SO4-2                 6.451e-008  4.435e-008    -7.190    -7.353    -0.163
   CaSO4                 1.503e-008  1.506e-008    -7.823    -7.822     0.001
   MgSO4                 5.800e-010  5.812e-010    -9.237    -9.236     0.001
   BaSO4                 3.059e-010  3.065e-010    -9.514    -9.514     0.001
   MnSO4                 1.647e-010  1.650e-010    -9.783    -9.782     0.001
   FeSO4                 1.435e-010  1.437e-010    -9.843    -9.842     0.001
   NaSO4-                4.829e-011  4.388e-011   -10.316   -10.358    -0.042
   KSO4-                 5.889e-012  5.352e-012   -11.230   -11.271    -0.042
   HSO4-                 6.022e-013  5.473e-013   -12.220   -12.262    -0.042
   CaHSO4+               1.232e-014  1.120e-014   -13.909   -13.951    -0.042
   FeHSO4+               1.320e-016  1.199e-016   -15.880   -15.921    -0.042
   FeSO4+                1.095e-025  9.949e-026   -24.961   -25.002    -0.042
   Fe(SO4)2-             1.062e-031  9.653e-032   -30.974   -31.015    -0.042
   FeHSO4+2              4.956e-032  3.381e-032   -31.305   -31.471    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.24  -12.21   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8



FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.73  -43.56   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.95  -43.16   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.82  -42.10   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.90  -45.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.59  -90.30   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 77.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.540e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative



Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.444e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.845e-003 -3.755e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.206e-004  4.206e-004
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  3.667e-003  3.667e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.049e-004  Surface charge, eq

Hfo_s         
 3.422e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.191e-006       0.640  2.191e-006      -5.659
Hfo_sOMn+        9.064e-007       0.265  9.064e-007      -6.043
Hfo_sOFe+        2.225e-007       0.065  2.225e-007      -6.653
Hfo_sOHBa+2      5.488e-008       0.016  5.488e-008      -7.261
Hfo_sOH2+        3.411e-008       0.010  3.411e-008      -7.467
Hfo_sOH          1.380e-008       0.004  1.380e-008      -7.860
Hfo_sO-          1.279e-010       0.000  1.279e-010      -9.893

Hfo           
 1.049e-004  Surface charge, eq

Hfo_w         
 1.369e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.104e-005       0.665  9.104e-005      -4.041
Hfo_wOH          3.682e-005       0.269  3.682e-005      -4.434
Hfo_wOFe+        5.541e-006       0.040  5.541e-006      -5.256
Hfo_wOMn+        1.921e-006       0.014  1.921e-006      -5.716
Hfo_wOCa+        6.979e-007       0.005  6.979e-007      -6.156
Hfo_wOMg+        4.079e-007       0.003  4.079e-007      -6.389
Hfo_wO-          3.412e-007       0.002  3.412e-007      -6.467
Hfo_wOFeOH       1.176e-007       0.001  1.176e-007      -6.930
Hfo_wH2AsO3      7.276e-009       0.000  7.276e-009      -8.138
Hfo_wOBa+        2.527e-010       0.000  2.527e-010      -9.597
Hfo_wSO4-        1.232e-011       0.000  1.232e-011     -10.909
Hfo_wOHSO4-2     9.942e-012       0.000  9.942e-012     -11.003
Hfo_wOHAsO4-3    1.564e-017       0.000  1.563e-017     -16.806
Hfo_wHAsO4-      2.140e-018       0.000  2.140e-018     -17.670
Hfo_wH2AsO4      1.712e-019       0.000  1.712e-019     -18.767

Mno           
-1.185e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.382e-028       0.000  1.382e-028     -27.859
Mno_O3Ca         8.575e-030       0.000  8.575e-030     -29.067



Mno_O3-2         6.988e-030       0.000  6.988e-030     -29.156
Mno_O3HMn+       2.407e-030       0.000  2.407e-030     -29.619
Mno_O3Ba         1.461e-030       0.000  1.461e-030     -29.835
Mno_O3H-         3.051e-031       0.000  3.051e-031     -30.516
Mno_O3Na-        1.463e-031       0.000  1.463e-031     -30.835
Mno_O3HCa+       1.303e-031       0.000  1.303e-031     -30.885
Mno_O3Mg         1.072e-031       0.000  1.072e-031     -30.970
Mno_O3HBa+       3.971e-032       0.000  3.971e-032     -31.401
Mno_O3HMg+       1.103e-033       0.000  1.103e-033     -32.958
Mno_O3HNa        5.957e-034       0.000  5.957e-034     -33.225
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.772e-041       0.000  8.772e-041     -40.057
Mno_O3H3Cl       2.164e-043       0.000  2.164e-043     -42.665

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.237e-007  3.237e-007
Ba               2.099e-005  2.099e-005
C                1.434e-002  1.434e-002
Ca               2.596e-003  2.596e-003
Cl               9.873e-005  9.873e-005
Fe               8.314e-005  8.314e-005
K                1.893e-005  1.893e-005
Mg               8.445e-005  8.446e-005
Mn               4.470e-005  4.470e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.897      Charge balance
                                       pe  =  -3.931      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.412e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.101e-003
                       Total CO2 (mol/kg)  =  7.438e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.055e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.64
                               Iterations  =  49
                                  Total H  = 1.110475e+002
                                  Total O  = 5.552766e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.380e-007  1.268e-007    -6.860    -6.897    -0.037
   OH-                   8.685e-008  7.893e-008    -7.061    -7.103    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.237e-007
   AsS(OH)(HS)-          3.229e-007  2.935e-007    -6.491    -6.532    -0.042
   H3AsO3                7.670e-010  7.684e-010    -9.115    -9.114     0.001
   H2AsO3-               4.721e-012  4.291e-012   -11.326   -11.367    -0.042
   As3S4(HS)2-           7.091e-016  6.445e-016   -15.149   -15.191    -0.042
   H4AsO3+               5.311e-017  4.827e-017   -16.275   -16.316    -0.042
   HAsO3-2               9.896e-020  6.752e-020   -19.005   -19.171    -0.166
   AsO3-3                2.511e-028  1.063e-028   -27.600   -27.974    -0.374
As(5)           2.202e-018
   H2AsO4-               1.275e-018  1.159e-018   -17.894   -17.936    -0.042
   HAsO4-2               9.269e-019  6.325e-019   -18.033   -18.199    -0.166
   H3AsO4                2.927e-023  2.932e-023   -22.534   -22.533     0.001
   AsO4-3                2.639e-023  1.117e-023   -22.579   -22.952    -0.374



Ba              2.099e-005
   Ba+2                  2.021e-005  1.379e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.657e-007  6.959e-007    -6.116    -6.157    -0.042
   BaCO3                 1.385e-008  1.387e-008    -7.859    -7.858     0.001
   BaSO4                 3.020e-010  3.026e-010    -9.520    -9.519     0.001
   BaOH+                 4.054e-012  3.684e-012   -11.392   -11.434    -0.042
C(-4)           6.906e-003
   CH4                   6.906e-003  6.919e-003    -2.161    -2.160     0.001
C(4)            7.438e-003
   HCO3-                 5.775e-003  5.265e-003    -2.238    -2.279    -0.040
   CO2                   1.498e-003  1.501e-003    -2.824    -2.824     0.001
   CaHCO3+               1.257e-004  1.142e-004    -3.901    -3.942    -0.042
   MnHCO3+               1.080e-005  9.816e-006    -4.967    -5.008    -0.042
   FeHCO3+               1.055e-005  9.593e-006    -4.977    -5.018    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.790e-006  3.444e-006    -5.421    -5.463    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.819e-006  1.947e-006    -5.550    -5.711    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.657e-007  6.959e-007    -6.116    -6.157    -0.042
   NaHCO3                5.834e-007  5.846e-007    -6.234    -6.233     0.001
   MgCO3                 1.037e-007  1.039e-007    -6.984    -6.983     0.001
   BaCO3                 1.385e-008  1.387e-008    -7.859    -7.858     0.001
   NaCO3-                7.878e-009  7.160e-009    -8.104    -8.145    -0.042
Ca              2.596e-003
   Ca+2                  2.465e-003  1.701e-003    -2.608    -2.769    -0.161
   CaHCO3+               1.257e-004  1.142e-004    -3.901    -3.942    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.483e-008  1.486e-008    -7.829    -7.828     0.001
   CaOH+                 2.449e-009  2.226e-009    -8.611    -8.652    -0.042
   CaHSO4+               1.215e-014  1.104e-014   -13.916   -13.957    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.401e-009  7.635e-009    -8.076    -8.117    -0.042
   FeCl+                 2.479e-009  2.253e-009    -8.606    -8.647    -0.042
   MnCl2                 2.980e-013  2.986e-013   -12.526   -12.525     0.001
   MnCl3-                8.107e-018  7.368e-018   -17.091   -17.133    -0.042
   FeCl+2                8.087e-025  5.518e-025   -24.092   -24.258    -0.166
   FeCl2+                2.430e-028  2.208e-028   -27.614   -27.656    -0.042
   FeCl3                 1.974e-033  1.978e-033   -32.705   -32.704     0.001
Fe(2)           8.314e-005
   Fe(HS)2               4.470e-005  4.479e-005    -4.350    -4.349     0.001
   Fe+2                  2.670e-005  1.822e-005    -4.573    -4.739    -0.166
   FeHCO3+               1.055e-005  9.593e-006    -4.977    -5.018    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.818e-007  2.561e-007    -6.550    -6.592    -0.042
   FeOH+                 4.999e-008  4.543e-008    -7.301    -7.343    -0.042
   FeCl+                 2.479e-009  2.253e-009    -8.606    -8.647    -0.042
   FeSO4                 1.416e-010  1.419e-010    -9.849    -9.848     0.001
   Fe(OH)2               3.043e-012  3.049e-012   -11.517   -11.516     0.001
   Fe(OH)3-              9.827e-016  8.931e-016   -15.008   -15.049    -0.042
   FeHSO4+               1.301e-016  1.182e-016   -15.886   -15.927    -0.042
Fe(3)           5.754e-014
   Fe(OH)2+              2.983e-014  2.711e-014   -13.525   -13.567    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.179e-016  1.980e-016   -15.662   -15.703    -0.042
   FeOH+2                1.522e-017  1.038e-017   -16.818   -16.984    -0.166
   Fe+3                  4.820e-022  2.039e-022   -21.317   -21.690    -0.374
   FeCl+2                8.087e-025  5.518e-025   -24.092   -24.258    -0.166
   FeSO4+                1.077e-025  9.791e-026   -24.968   -25.009    -0.042
   FeCl2+                2.430e-028  2.208e-028   -27.614   -27.656    -0.042
   Fe(SO4)2-             1.032e-031  9.379e-032   -30.986   -31.028    -0.042
   FeHSO4+2              4.872e-032  3.324e-032   -31.312   -31.478    -0.166
   Fe2(OH)2+4            1.339e-032  2.901e-033   -31.873   -32.537    -0.664
   FeCl3                 1.974e-033  1.978e-033   -32.705   -32.704     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.747   -43.784    -1.038
H(0)            1.654e-009



   H2                    8.268e-010  8.284e-010    -9.083    -9.082     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.814e-012  5.284e-012   -11.236   -11.277    -0.042
Mg              8.445e-005
   Mg+2                  8.056e-005  5.591e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.790e-006  3.444e-006    -5.421    -5.463    -0.042
   MgCO3                 1.037e-007  1.039e-007    -6.984    -6.983     0.001
   MgOH+                 1.761e-009  1.601e-009    -8.754    -8.796    -0.042
   MgSO4                 5.728e-010  5.739e-010    -9.242    -9.241     0.001
Mn(2)           4.470e-005
   Mn+2                  3.066e-005  2.092e-005    -4.513    -4.679    -0.166
   MnHCO3+               1.080e-005  9.816e-006    -4.967    -5.008    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.401e-009  7.635e-009    -8.076    -8.117    -0.042
   MnOH+                 4.665e-009  4.240e-009    -8.331    -8.373    -0.042
   MnSO4                 1.626e-010  1.629e-010    -9.789    -9.788     0.001
   MnCl2                 2.980e-013  2.986e-013   -12.526   -12.525     0.001
   MnCl3-                8.107e-018  7.368e-018   -17.091   -17.133    -0.042
   Mn(OH)3-              1.788e-019  1.625e-019   -18.748   -18.789    -0.042
Mn(3)           1.791e-034
   Mn+3                  1.791e-034  7.577e-035   -33.747   -34.120    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.503   -83.669    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.942   -96.984    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.834e-007  5.846e-007    -6.234    -6.233     0.001
   NaCO3-                7.878e-009  7.160e-009    -8.104    -8.145    -0.042
   NaSO4-                4.767e-011  4.333e-011   -10.322   -10.363    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.218   -74.217     0.001
S(-2)           2.083e-004
   H2S                   5.811e-005  5.822e-005    -4.236    -4.235     0.001
   HS-                   5.778e-005  5.252e-005    -4.238    -4.280    -0.042
   Fe(HS)2               4.470e-005  4.479e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.229e-007  2.935e-007    -6.491    -6.532    -0.042
   Fe(HS)3-              2.818e-007  2.561e-007    -6.550    -6.592    -0.042
   S5-2                  1.444e-007  1.052e-007    -6.841    -6.978    -0.137
   S4-2                  8.547e-008  6.141e-008    -7.068    -7.212    -0.144
   S6-2                  7.373e-008  5.448e-008    -7.132    -7.264    -0.131
   S-2                   7.332e-011  5.003e-011   -10.135   -10.301    -0.166
   S3-2                  3.060e-011  2.164e-011   -10.514   -10.665    -0.151
   S2-2                  1.760e-012  1.228e-012   -11.755   -11.911    -0.156
   As3S4(HS)2-           7.091e-016  6.445e-016   -15.149   -15.191    -0.042
S(6)            7.975e-008
   SO4-2                 6.369e-008  4.379e-008    -7.196    -7.359    -0.163
   CaSO4                 1.483e-008  1.486e-008    -7.829    -7.828     0.001
   MgSO4                 5.728e-010  5.739e-010    -9.242    -9.241     0.001
   BaSO4                 3.020e-010  3.026e-010    -9.520    -9.519     0.001
   MnSO4                 1.626e-010  1.629e-010    -9.789    -9.788     0.001
   FeSO4                 1.416e-010  1.419e-010    -9.849    -9.848     0.001
   NaSO4-                4.767e-011  4.333e-011   -10.322   -10.363    -0.042
   KSO4-                 5.814e-012  5.284e-012   -11.236   -11.277    -0.042
   HSO4-                 5.939e-013  5.397e-013   -12.226   -12.268    -0.042
   CaHSO4+               1.215e-014  1.104e-014   -13.916   -13.957    -0.042
   FeHSO4+               1.301e-016  1.182e-016   -15.886   -15.927    -0.042
   FeSO4+                1.077e-025  9.791e-026   -24.968   -25.009    -0.042
   Fe(SO4)2-             1.032e-031  9.379e-032   -30.986   -31.028    -0.042
   FeHSO4+2              4.872e-032  3.324e-032   -31.312   -31.478    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4



Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -10.38  -60.49  -50.11  Ba3(AsO4)2
Barite           -2.25  -12.22   -9.97  BaSO4
Birnessite      -28.56   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.74  -43.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.96  -43.17   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.83  -42.11   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.92  -45.31   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.61  -90.32   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.71  -12.04    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.22   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S



Thenardite      -14.59  -14.77   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 78.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.560e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.443e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.724e-003 -3.876e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.207e-004  4.207e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.788e-003  3.788e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 1.030e-004  Surface charge, eq

Hfo_s         
 3.362e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.151e-006       0.640  2.151e-006      -5.667
Hfo_sOMn+        8.910e-007       0.265  8.910e-007      -6.050
Hfo_sOFe+        2.187e-007       0.065  2.187e-007      -6.660
Hfo_sOHBa+2      5.392e-008       0.016  5.392e-008      -7.268
Hfo_sOH2+        3.348e-008       0.010  3.348e-008      -7.475
Hfo_sOH          1.356e-008       0.004  1.356e-008      -7.868
Hfo_sO-          1.257e-010       0.000  1.257e-010      -9.901

Hfo           
 1.030e-004  Surface charge, eq

Hfo_w         
 1.345e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.940e-005       0.665  8.940e-005      -4.049
Hfo_wOH          3.620e-005       0.269  3.620e-005      -4.441
Hfo_wOFe+        5.451e-006       0.041  5.451e-006      -5.264
Hfo_wOMn+        1.890e-006       0.014  1.890e-006      -5.724
Hfo_wOCa+        6.865e-007       0.005  6.865e-007      -6.163
Hfo_wOMg+        4.015e-007       0.003  4.015e-007      -6.396
Hfo_wO-          3.358e-007       0.002  3.358e-007      -6.474
Hfo_wOFeOH       1.158e-007       0.001  1.158e-007      -6.936
Hfo_wH2AsO3      7.158e-009       0.000  7.158e-009      -8.145
Hfo_wOBa+        2.487e-010       0.000  2.487e-010      -9.604
Hfo_wSO4-        1.195e-011       0.000  1.195e-011     -10.923
Hfo_wOHSO4-2     9.650e-012       0.000  9.650e-012     -11.015
Hfo_wOHAsO4-3    1.538e-017       0.000  1.538e-017     -16.813
Hfo_wHAsO4-      2.100e-018       0.000  2.100e-018     -17.678
Hfo_wH2AsO4      1.678e-019       0.000  1.678e-019     -18.775

Mno           
-2.984e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.478e-025       0.000  3.478e-025     -24.459
Mno_O3Ca         2.158e-026       0.000  2.158e-026     -25.666
Mno_O3-2         1.759e-026       0.000  1.759e-026     -25.755
Mno_O3HMn+       6.051e-027       0.000  6.051e-027     -26.218
Mno_O3Ba         3.680e-027       0.000  3.680e-027     -26.434
Mno_O3H-         7.672e-028       0.000  7.672e-028     -27.115
Mno_O3Na-        3.682e-028       0.000  3.682e-028     -27.434
Mno_O3HCa+       3.276e-028       0.000  3.276e-028     -27.485
Mno_O3Mg         2.699e-028       0.000  2.699e-028     -27.569
Mno_O3HBa+       9.989e-029       0.000  9.989e-029     -28.000
Mno_O3HMg+       2.774e-030       0.000  2.774e-030     -29.557
Mno_O3HNa        1.498e-030       0.000  1.498e-030     -29.824
Mno_O3H2         2.512e-032       0.000  2.512e-032     -31.600
Mno_O3H3+        2.201e-037       0.000  2.201e-037     -36.657
Mno_O3H3Cl       5.432e-040       0.000  5.432e-040     -39.265

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.238e-007  3.238e-007
Ba               2.099e-005  2.099e-005
C                1.442e-002  1.442e-002
Ca               2.595e-003  2.595e-003
Cl               9.873e-005  9.873e-005
Fe               8.313e-005  8.313e-005
K                1.893e-005  1.893e-005
Mg               8.446e-005  8.446e-005
Mn               4.468e-005  4.468e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.897      Charge balance
                                       pe  =  -3.932      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.407e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.097e-003
                       Total CO2 (mol/kg)  =  7.431e-003



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.037e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.63
                               Iterations  =  45
                                  Total H  = 1.110480e+002
                                  Total O  = 5.552774e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.378e-007  1.267e-007    -6.861    -6.897    -0.037
   OH-                   8.694e-008  7.901e-008    -7.061    -7.102    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.238e-007
   AsS(OH)(HS)-          3.230e-007  2.936e-007    -6.491    -6.532    -0.041
   H3AsO3                7.676e-010  7.691e-010    -9.115    -9.114     0.001
   H2AsO3-               4.730e-012  4.299e-012   -11.325   -11.367    -0.041
   As3S4(HS)2-           7.084e-016  6.439e-016   -15.150   -15.191    -0.041
   H4AsO3+               5.310e-017  4.826e-017   -16.275   -16.316    -0.041
   HAsO3-2               9.924e-020  6.772e-020   -19.003   -19.169    -0.166
   AsO3-3                2.521e-028  1.067e-028   -27.599   -27.972    -0.373
As(5)           2.200e-018
   H2AsO4-               1.273e-018  1.157e-018   -17.895   -17.937    -0.041
   HAsO4-2               9.263e-019  6.321e-019   -18.033   -18.199    -0.166
   H3AsO4                2.919e-023  2.925e-023   -22.535   -22.534     0.001
   AsO4-3                2.640e-023  1.117e-023   -22.578   -22.952    -0.373
Ba              2.099e-005
   Ba+2                  2.021e-005  1.379e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.653e-007  6.955e-007    -6.116    -6.158    -0.041
   BaCO3                 1.385e-008  1.388e-008    -7.858    -7.858     0.001
   BaSO4                 2.983e-010  2.989e-010    -9.525    -9.525     0.001
   BaOH+                 4.059e-012  3.689e-012   -11.392   -11.433    -0.041
C(-4)           6.991e-003
   CH4                   6.991e-003  7.004e-003    -2.155    -2.155     0.001
C(4)            7.431e-003
   HCO3-                 5.771e-003  5.261e-003    -2.239    -2.279    -0.040
   CO2                   1.496e-003  1.499e-003    -2.825    -2.824     0.001
   CaHCO3+               1.255e-004  1.141e-004    -3.901    -3.943    -0.041
   MnHCO3+               1.079e-005  9.806e-006    -4.967    -5.009    -0.041
   FeHCO3+               1.054e-005  9.583e-006    -4.977    -5.019    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.788e-006  3.442e-006    -5.422    -5.463    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.820e-006  1.948e-006    -5.550    -5.710    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.653e-007  6.955e-007    -6.116    -6.158    -0.041
   NaHCO3                5.830e-007  5.842e-007    -6.234    -6.233     0.001
   MgCO3                 1.037e-007  1.040e-007    -6.984    -6.983     0.001
   BaCO3                 1.385e-008  1.388e-008    -7.858    -7.858     0.001
   NaCO3-                7.880e-009  7.162e-009    -8.103    -8.145    -0.041
Ca              2.595e-003
   Ca+2                  2.464e-003  1.701e-003    -2.608    -2.769    -0.161
   CaHCO3+               1.255e-004  1.141e-004    -3.901    -3.943    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.464e-008  1.467e-008    -7.834    -7.834     0.001
   CaOH+                 2.451e-009  2.228e-009    -8.611    -8.652    -0.041
   CaHSO4+               1.198e-014  1.089e-014   -13.922   -13.963    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.398e-009  7.633e-009    -8.076    -8.117    -0.041
   FeCl+                 2.478e-009  2.253e-009    -8.606    -8.647    -0.041
   MnCl2                 2.979e-013  2.985e-013   -12.526   -12.525     0.001
   MnCl3-                8.104e-018  7.366e-018   -17.091   -17.133    -0.041
   FeCl+2                8.061e-025  5.501e-025   -24.094   -24.260    -0.166
   FeCl2+                2.422e-028  2.201e-028   -27.616   -27.657    -0.041



   FeCl3                 1.968e-033  1.972e-033   -32.706   -32.705     0.001
Fe(2)           8.313e-005
   Fe(HS)2               4.471e-005  4.480e-005    -4.350    -4.349     0.001
   Fe+2                  2.669e-005  1.821e-005    -4.574    -4.740    -0.166
   FeHCO3+               1.054e-005  9.583e-006    -4.977    -5.019    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.820e-007  2.563e-007    -6.550    -6.591    -0.041
   FeOH+                 5.002e-008  4.546e-008    -7.301    -7.342    -0.041
   FeCl+                 2.478e-009  2.253e-009    -8.606    -8.647    -0.041
   FeSO4                 1.398e-010  1.400e-010    -9.855    -9.854     0.001
   Fe(OH)2               3.048e-012  3.054e-012   -11.516   -11.515     0.001
   Fe(OH)3-              9.854e-016  8.956e-016   -15.006   -15.048    -0.041
   FeHSO4+               1.283e-016  1.166e-016   -15.892   -15.933    -0.041
Fe(3)           5.751e-014
   Fe(OH)2+              2.979e-014  2.708e-014   -13.526   -13.567    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.181e-016  1.982e-016   -15.661   -15.703    -0.041
   FeOH+2                1.518e-017  1.036e-017   -16.819   -16.985    -0.166
   Fe+3                  4.804e-022  2.033e-022   -21.318   -21.692    -0.373
   FeCl+2                8.061e-025  5.501e-025   -24.094   -24.260    -0.166
   FeSO4+                1.060e-025  9.638e-026   -24.975   -25.016    -0.041
   FeCl2+                2.422e-028  2.201e-028   -27.616   -27.657    -0.041
   Fe(SO4)2-             1.003e-031  9.117e-032   -30.999   -31.040    -0.041
   FeHSO4+2              4.790e-032  3.269e-032   -31.320   -31.486    -0.166
   Fe2(OH)2+4            1.332e-032  2.889e-033   -31.875   -32.539    -0.664
   FeCl3                 1.968e-033  1.972e-033   -32.706   -32.705     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.749   -43.787    -1.037
H(0)            1.659e-009
   H2                    8.297e-010  8.313e-010    -9.081    -9.080     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.741e-012  5.218e-012   -11.241   -11.282    -0.041
Mg              8.446e-005
   Mg+2                  8.057e-005  5.592e-005    -4.094    -4.252    -0.159
   MgHCO3+               3.788e-006  3.442e-006    -5.422    -5.463    -0.041
   MgCO3                 1.037e-007  1.040e-007    -6.984    -6.983     0.001
   MgOH+                 1.763e-009  1.603e-009    -8.754    -8.795    -0.041
   MgSO4                 5.657e-010  5.668e-010    -9.247    -9.247     0.001
Mn(2)           4.468e-005
   Mn+2                  3.065e-005  2.091e-005    -4.514    -4.680    -0.166
   MnHCO3+               1.079e-005  9.806e-006    -4.967    -5.009    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.398e-009  7.633e-009    -8.076    -8.117    -0.041
   MnOH+                 4.668e-009  4.243e-009    -8.331    -8.372    -0.041
   MnSO4                 1.605e-010  1.608e-010    -9.795    -9.794     0.001
   MnCl2                 2.979e-013  2.985e-013   -12.526   -12.525     0.001
   MnCl3-                8.104e-018  7.366e-018   -17.091   -17.133    -0.041
   Mn(OH)3-              1.793e-019  1.630e-019   -18.746   -18.788    -0.041
Mn(3)           1.785e-034
   Mn+3                  1.785e-034  7.554e-035   -33.748   -34.122    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.504   -83.670    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.945   -96.986    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.830e-007  5.842e-007    -6.234    -6.233     0.001
   NaCO3-                7.880e-009  7.162e-009    -8.103    -8.145    -0.041
   NaSO4-                4.708e-011  4.279e-011   -10.327   -10.369    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.221   -74.220     0.001
S(-2)           2.083e-004
   H2S                   5.806e-005  5.818e-005    -4.236    -4.235     0.001
   HS-                   5.780e-005  5.253e-005    -4.238    -4.280    -0.041
   Fe(HS)2               4.471e-005  4.480e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.230e-007  2.936e-007    -6.491    -6.532    -0.041
   Fe(HS)3-              2.820e-007  2.563e-007    -6.550    -6.591    -0.041



   S5-2                  1.446e-007  1.054e-007    -6.840    -6.977    -0.137
   S4-2                  8.558e-008  6.149e-008    -7.068    -7.211    -0.144
   S6-2                  7.383e-008  5.455e-008    -7.132    -7.263    -0.131
   S-2                   7.341e-011  5.010e-011   -10.134   -10.300    -0.166
   S3-2                  3.064e-011  2.167e-011   -10.514   -10.664    -0.151
   S2-2                  1.762e-012  1.230e-012   -11.754   -11.910    -0.156
   As3S4(HS)2-           7.084e-016  6.439e-016   -15.150   -15.191    -0.041
S(6)            7.874e-008
   SO4-2                 6.288e-008  4.324e-008    -7.201    -7.364    -0.163
   CaSO4                 1.464e-008  1.467e-008    -7.834    -7.834     0.001
   MgSO4                 5.657e-010  5.668e-010    -9.247    -9.247     0.001
   BaSO4                 2.983e-010  2.989e-010    -9.525    -9.525     0.001
   MnSO4                 1.605e-010  1.608e-010    -9.795    -9.794     0.001
   FeSO4                 1.398e-010  1.400e-010    -9.855    -9.854     0.001
   NaSO4-                4.708e-011  4.279e-011   -10.327   -10.369    -0.041
   KSO4-                 5.741e-012  5.218e-012   -11.241   -11.282    -0.041
   HSO4-                 5.858e-013  5.324e-013   -12.232   -12.274    -0.041
   CaHSO4+               1.198e-014  1.089e-014   -13.922   -13.963    -0.041
   FeHSO4+               1.283e-016  1.166e-016   -15.892   -15.933    -0.041
   FeSO4+                1.060e-025  9.638e-026   -24.975   -25.016    -0.041
   Fe(SO4)2-             1.003e-031  9.117e-032   -30.999   -31.040    -0.041
   FeHSO4+2              4.790e-032  3.269e-032   -31.320   -31.486    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.25  -12.22   -9.97  BaSO4
Birnessite      -28.56   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.75  -43.58   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.98  -43.19   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.84  -42.12   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.93  -45.32   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.90  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.63  -90.34   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.71  -12.04    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.59  -14.77   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 79.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.580e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.442e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.604e-003 -3.996e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.208e-004  4.208e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.908e-003  3.908e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005



------------------------------Surface composition------------------------------

Hfo           
 1.012e-004  Surface charge, eq

Hfo_s         
 3.302e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.112e-006       0.640  2.112e-006      -5.675
Hfo_sOMn+        8.757e-007       0.265  8.757e-007      -6.058
Hfo_sOFe+        2.150e-007       0.065  2.150e-007      -6.668
Hfo_sOHBa+2      5.296e-008       0.016  5.296e-008      -7.276
Hfo_sOH2+        3.284e-008       0.010  3.284e-008      -7.484
Hfo_sOH          1.331e-008       0.004  1.331e-008      -7.876
Hfo_sO-          1.236e-010       0.000  1.236e-010      -9.908

Hfo           
 1.012e-004  Surface charge, eq

Hfo_w         
 1.321e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.776e-005       0.664  8.776e-005      -4.057
Hfo_wOH          3.557e-005       0.269  3.557e-005      -4.449
Hfo_wOFe+        5.360e-006       0.041  5.360e-006      -5.271
Hfo_wOMn+        1.859e-006       0.014  1.859e-006      -5.731
Hfo_wOCa+        6.751e-007       0.005  6.751e-007      -6.171
Hfo_wOMg+        3.950e-007       0.003  3.950e-007      -6.403
Hfo_wO-          3.303e-007       0.003  3.303e-007      -6.481
Hfo_wOFeOH       1.140e-007       0.001  1.140e-007      -6.943
Hfo_wH2AsO3      7.040e-009       0.000  7.040e-009      -8.152
Hfo_wOBa+        2.447e-010       0.000  2.447e-010      -9.611
Hfo_wSO4-        1.158e-011       0.000  1.158e-011     -10.936
Hfo_wOHSO4-2     9.366e-012       0.000  9.366e-012     -11.028
Hfo_wOHAsO4-3    1.512e-017       0.000  1.512e-017     -16.821
Hfo_wHAsO4-      2.061e-018       0.000  2.060e-018     -17.686
Hfo_wH2AsO4      1.645e-019       0.000  1.645e-019     -18.784

Mno           
-3.290e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.832e-025       0.000  3.832e-025     -24.417
Mno_O3Ca         2.378e-026       0.000  2.378e-026     -25.624
Mno_O3-2         1.939e-026       0.000  1.939e-026     -25.712
Mno_O3HMn+       6.660e-027       0.000  6.660e-027     -26.177
Mno_O3Ba         4.056e-027       0.000  4.056e-027     -26.392
Mno_O3H-         8.447e-028       0.000  8.447e-028     -27.073
Mno_O3Na-        4.059e-028       0.000  4.059e-028     -27.392
Mno_O3HCa+       3.606e-028       0.000  3.605e-028     -27.443
Mno_O3Mg         2.975e-028       0.000  2.975e-028     -27.526
Mno_O3HBa+       1.100e-028       0.000  1.100e-028     -27.959
Mno_O3HMg+       3.055e-030       0.000  3.055e-030     -29.515
Mno_O3HNa        1.650e-030       0.000  1.650e-030     -29.783
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559
Mno_O3H3+        2.419e-037       0.000  2.419e-037     -36.616
Mno_O3H3Cl       5.969e-040       0.000  5.969e-040     -39.224

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.239e-007  3.239e-007
Ba               2.099e-005  2.099e-005
C                1.450e-002  1.450e-002
Ca               2.593e-003  2.593e-003
Cl               9.873e-005  9.873e-005
Fe               8.312e-005  8.312e-005
K                1.893e-005  1.893e-005
Mg               8.447e-005  8.447e-005
Mn               4.465e-005  4.465e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.933      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.403e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.093e-003
                       Total CO2 (mol/kg)  =  7.424e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.018e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.61
                               Iterations  =  28
                                  Total H  = 1.110485e+002
                                  Total O  = 5.552781e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.377e-007  1.265e-007    -6.861    -6.898    -0.037
   OH-                   8.702e-008  7.910e-008    -7.060    -7.102    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.239e-007
   AsS(OH)(HS)-          3.231e-007  2.937e-007    -6.491    -6.532    -0.041
   H3AsO3                7.682e-010  7.697e-010    -9.115    -9.114     0.001
   H2AsO3-               4.738e-012  4.307e-012   -11.324   -11.366    -0.041
   As3S4(HS)2-           7.078e-016  6.433e-016   -15.150   -15.192    -0.041
   H4AsO3+               5.309e-017  4.825e-017   -16.275   -16.317    -0.041
   HAsO3-2               9.951e-020  6.791e-020   -19.002   -19.168    -0.166
   AsO3-3                2.530e-028  1.071e-028   -27.597   -27.970    -0.373
As(5)           2.197e-018
   H2AsO4-               1.271e-018  1.155e-018   -17.896   -17.937    -0.041
   HAsO4-2               9.257e-019  6.317e-019   -18.034   -18.199    -0.166
   H3AsO4                2.911e-023  2.917e-023   -22.536   -22.535     0.001
   AsO4-3                2.641e-023  1.118e-023   -22.578   -22.952    -0.373
Ba              2.099e-005
   Ba+2                  2.021e-005  1.379e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.648e-007  6.952e-007    -6.116    -6.158    -0.041
   BaCO3                 1.386e-008  1.389e-008    -7.858    -7.857     0.001
   BaSO4                 2.946e-010  2.952e-010    -9.531    -9.530     0.001
   BaOH+                 4.063e-012  3.693e-012   -11.391   -11.433    -0.041
C(-4)           7.076e-003
   CH4                   7.076e-003  7.089e-003    -2.150    -2.149     0.001
C(4)            7.424e-003
   HCO3-                 5.767e-003  5.257e-003    -2.239    -2.279    -0.040
   CO2                   1.493e-003  1.496e-003    -2.826    -2.825     0.001
   CaHCO3+               1.254e-004  1.140e-004    -3.902    -3.943    -0.041
   MnHCO3+               1.078e-005  9.796e-006    -4.967    -5.009    -0.041
   FeHCO3+               1.053e-005  9.573e-006    -4.977    -5.019    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.786e-006  3.441e-006    -5.422    -5.463    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001



   CO3-2                 2.821e-006  1.949e-006    -5.550    -5.710    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.648e-007  6.952e-007    -6.116    -6.158    -0.041
   NaHCO3                5.826e-007  5.838e-007    -6.235    -6.234     0.001
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   BaCO3                 1.386e-008  1.389e-008    -7.858    -7.857     0.001
   NaCO3-                7.883e-009  7.165e-009    -8.103    -8.145    -0.041
Ca              2.593e-003
   Ca+2                  2.462e-003  1.700e-003    -2.609    -2.770    -0.161
   CaHCO3+               1.254e-004  1.140e-004    -3.902    -3.943    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.446e-008  1.448e-008    -7.840    -7.839     0.001
   CaOH+                 2.452e-009  2.229e-009    -8.610    -8.652    -0.041
   CaHSO4+               1.181e-014  1.074e-014   -13.928   -13.969    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.395e-009  7.630e-009    -8.076    -8.117    -0.041
   FeCl+                 2.478e-009  2.252e-009    -8.606    -8.647    -0.041
   MnCl2                 2.978e-013  2.984e-013   -12.526   -12.525     0.001
   MnCl3-                8.102e-018  7.364e-018   -17.091   -17.133    -0.041
   FeCl+2                8.036e-025  5.484e-025   -24.095   -24.261    -0.166
   FeCl2+                2.415e-028  2.195e-028   -27.617   -27.659    -0.041
   FeCl3                 1.962e-033  1.966e-033   -32.707   -32.706     0.001
Fe(2)           8.312e-005
   Fe(HS)2               4.473e-005  4.481e-005    -4.349    -4.349     0.001
   Fe+2                  2.668e-005  1.821e-005    -4.574    -4.740    -0.166
   FeHCO3+               1.053e-005  9.573e-006    -4.977    -5.019    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.821e-007  2.564e-007    -6.550    -6.591    -0.041
   FeOH+                 5.005e-008  4.549e-008    -7.301    -7.342    -0.041
   FeCl+                 2.478e-009  2.252e-009    -8.606    -8.647    -0.041
   FeSO4                 1.380e-010  1.383e-010    -9.860    -9.859     0.001
   Fe(OH)2               3.054e-012  3.059e-012   -11.515   -11.514     0.001
   Fe(OH)3-              9.881e-016  8.981e-016   -15.005   -15.047    -0.041
   FeHSO4+               1.265e-016  1.150e-016   -15.898   -15.939    -0.041
Fe(3)           5.748e-014
   Fe(OH)2+              2.976e-014  2.705e-014   -13.526   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.183e-016  1.984e-016   -15.661   -15.702    -0.041
   FeOH+2                1.515e-017  1.034e-017   -16.820   -16.986    -0.166
   Fe+3                  4.788e-022  2.027e-022   -21.320   -21.693    -0.373
   FeCl+2                8.036e-025  5.484e-025   -24.095   -24.261    -0.166
   FeSO4+                1.044e-025  9.490e-026   -24.981   -25.023    -0.041
   FeCl2+                2.415e-028  2.195e-028   -27.617   -27.659    -0.041
   Fe(SO4)2-             9.753e-032  8.865e-032   -31.011   -31.052    -0.041
   FeHSO4+2              4.711e-032  3.215e-032   -31.327   -31.493    -0.166
   Fe2(OH)2+4            1.327e-032  2.877e-033   -31.877   -32.541    -0.664
   FeCl3                 1.962e-033  1.966e-033   -32.707   -32.706     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.752   -43.789    -1.037
H(0)            1.665e-009
   H2                    8.326e-010  8.342e-010    -9.080    -9.079     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.670e-012  5.154e-012   -11.246   -11.288    -0.041
Mg              8.447e-005
   Mg+2                  8.058e-005  5.593e-005    -4.094    -4.252    -0.159
   MgHCO3+               3.786e-006  3.441e-006    -5.422    -5.463    -0.041
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   MgOH+                 1.765e-009  1.605e-009    -8.753    -8.795    -0.041
   MgSO4                 5.588e-010  5.599e-010    -9.253    -9.252     0.001
Mn(2)           4.465e-005
   Mn+2                  3.063e-005  2.091e-005    -4.514    -4.680    -0.166
   MnHCO3+               1.078e-005  9.796e-006    -4.967    -5.009    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.395e-009  7.630e-009    -8.076    -8.117    -0.041
   MnOH+                 4.671e-009  4.246e-009    -8.331    -8.372    -0.041
   MnSO4                 1.584e-010  1.587e-010    -9.800    -9.799     0.001



   MnCl2                 2.978e-013  2.984e-013   -12.526   -12.525     0.001
   MnCl3-                8.102e-018  7.364e-018   -17.091   -17.133    -0.041
   Mn(OH)3-              1.798e-019  1.634e-019   -18.745   -18.787    -0.041
Mn(3)           1.779e-034
   Mn+3                  1.779e-034  7.530e-035   -33.750   -34.123    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.506   -83.672    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.948   -96.989    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.826e-007  5.838e-007    -6.235    -6.234     0.001
   NaCO3-                7.883e-009  7.165e-009    -8.103    -8.145    -0.041
   NaSO4-                4.649e-011  4.226e-011   -10.333   -10.374    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.224   -74.223     0.001
S(-2)           2.083e-004
   H2S                   5.802e-005  5.813e-005    -4.236    -4.236     0.001
   HS-                   5.782e-005  5.255e-005    -4.238    -4.279    -0.041
   Fe(HS)2               4.473e-005  4.481e-005    -4.349    -4.349     0.001
   AsS(OH)(HS)-          3.231e-007  2.937e-007    -6.491    -6.532    -0.041
   Fe(HS)3-              2.821e-007  2.564e-007    -6.550    -6.591    -0.041
   S5-2                  1.447e-007  1.055e-007    -6.839    -6.977    -0.137
   S4-2                  8.569e-008  6.157e-008    -7.067    -7.211    -0.144
   S6-2                  7.392e-008  5.462e-008    -7.131    -7.263    -0.131
   S-2                   7.350e-011  5.016e-011   -10.134   -10.300    -0.166
   S3-2                  3.068e-011  2.170e-011   -10.513   -10.664    -0.151
   S2-2                  1.764e-012  1.231e-012   -11.753   -11.910    -0.156
   As3S4(HS)2-           7.078e-016  6.433e-016   -15.150   -15.192    -0.041
S(6)            7.776e-008
   SO4-2                 6.210e-008  4.270e-008    -7.207    -7.370    -0.163
   CaSO4                 1.446e-008  1.448e-008    -7.840    -7.839     0.001
   MgSO4                 5.588e-010  5.599e-010    -9.253    -9.252     0.001
   BaSO4                 2.946e-010  2.952e-010    -9.531    -9.530     0.001
   MnSO4                 1.584e-010  1.587e-010    -9.800    -9.799     0.001
   FeSO4                 1.380e-010  1.383e-010    -9.860    -9.859     0.001
   NaSO4-                4.649e-011  4.226e-011   -10.333   -10.374    -0.041
   KSO4-                 5.670e-012  5.154e-012   -11.246   -11.288    -0.041
   HSO4-                 5.779e-013  5.253e-013   -12.238   -12.280    -0.041
   CaHSO4+               1.181e-014  1.074e-014   -13.928   -13.969    -0.041
   FeHSO4+               1.265e-016  1.150e-016   -15.898   -15.939    -0.041
   FeSO4+                1.044e-025  9.490e-026   -24.981   -25.023    -0.041
   Fe(SO4)2-             9.753e-032  8.865e-032   -31.011   -31.052    -0.041
   FeHSO4+2              4.711e-032  3.215e-032   -31.327   -31.493    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.01  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.26  -12.23   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2



Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.76  -43.59   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.99  -43.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.86  -42.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.94  -45.33   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.90  -12.11   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.64  -90.36   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.72  -12.05    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.60  -14.78   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 80.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-002 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.441e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.483e-003 -4.117e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.208e-004  4.208e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.029e-003  4.029e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 9.930e-005  Surface charge, eq

Hfo_s         
 3.242e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.073e-006       0.639  2.073e-006      -5.683
Hfo_sOMn+        8.603e-007       0.265  8.603e-007      -6.065
Hfo_sOFe+        2.112e-007       0.065  2.112e-007      -6.675
Hfo_sOHBa+2      5.200e-008       0.016  5.200e-008      -7.284
Hfo_sOH2+        3.221e-008       0.010  3.221e-008      -7.492
Hfo_sOH          1.307e-008       0.004  1.307e-008      -7.884
Hfo_sO-          1.215e-010       0.000  1.215e-010      -9.915

Hfo           
 9.930e-005  Surface charge, eq

Hfo_w         
 1.297e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.613e-005       0.664  8.613e-005      -4.065
Hfo_wOH          3.495e-005       0.270  3.495e-005      -4.457
Hfo_wOFe+        5.270e-006       0.041  5.270e-006      -5.278
Hfo_wOMn+        1.827e-006       0.014  1.827e-006      -5.738
Hfo_wOCa+        6.637e-007       0.005  6.637e-007      -6.178
Hfo_wOMg+        3.885e-007       0.003  3.885e-007      -6.411
Hfo_wO-          3.248e-007       0.003  3.248e-007      -6.488
Hfo_wOFeOH       1.122e-007       0.001  1.122e-007      -6.950
Hfo_wH2AsO3      6.921e-009       0.000  6.921e-009      -8.160
Hfo_wOBa+        2.407e-010       0.000  2.407e-010      -9.619
Hfo_wSO4-        1.123e-011       0.000  1.123e-011     -10.950
Hfo_wOHSO4-2     9.088e-012       0.000  9.088e-012     -11.042
Hfo_wOHAsO4-3    1.486e-017       0.000  1.486e-017     -16.828
Hfo_wHAsO4-      2.021e-018       0.000  2.021e-018     -17.694
Hfo_wH2AsO4      1.612e-019       0.000  1.612e-019     -18.793

Mno           
-5.172e-027  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.022e-026       0.000  6.022e-026     -25.220
Mno_O3Ca         3.736e-027       0.000  3.736e-027     -26.428
Mno_O3-2         3.048e-027       0.000  3.048e-027     -26.516
Mno_O3HMn+       1.045e-027       0.000  1.045e-027     -26.981
Mno_O3Ba         6.377e-028       0.000  6.377e-028     -27.195
Mno_O3H-         1.326e-028       0.000  1.326e-028     -27.877
Mno_O3Na-        6.380e-029       0.000  6.380e-029     -28.195
Mno_O3HCa+       5.659e-029       0.000  5.659e-029     -28.247
Mno_O3Mg         4.677e-029       0.000  4.677e-029     -28.330
Mno_O3HBa+       1.728e-029       0.000  1.727e-029     -28.763
Mno_O3HMg+       4.797e-031       0.000  4.797e-031     -30.319
Mno_O3HNa        2.590e-031       0.000  2.590e-031     -30.587
Mno_O3H2         4.335e-033       0.000  4.335e-033     -32.363
Mno_O3H3+        3.790e-038       0.000  3.790e-038     -37.421
Mno_O3H3Cl       9.353e-041       0.000  9.353e-041     -40.029

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.240e-007  3.240e-007
Ba               2.099e-005  2.099e-005
C                1.458e-002  1.458e-002
Ca               2.592e-003  2.592e-003
Cl               9.873e-005  9.873e-005
Fe               8.311e-005  8.311e-005
K                1.893e-005  1.893e-005
Mg               8.447e-005  8.447e-005
Mn               4.463e-005  4.463e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.935      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.399e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.089e-003
                       Total CO2 (mol/kg)  =  7.418e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.999e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.60
                               Iterations  =  32
                                  Total H  = 1.110491e+002
                                  Total O  = 5.552789e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.376e-007  1.264e-007    -6.862    -6.898    -0.037
   OH-                   8.711e-008  7.918e-008    -7.060    -7.101    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.240e-007
   AsS(OH)(HS)-          3.232e-007  2.938e-007    -6.490    -6.532    -0.041
   H3AsO3                7.688e-010  7.703e-010    -9.114    -9.113     0.001
   H2AsO3-               4.747e-012  4.314e-012   -11.324   -11.365    -0.041
   As3S4(HS)2-           7.071e-016  6.427e-016   -15.151   -15.192    -0.041
   H4AsO3+               5.307e-017  4.824e-017   -16.275   -16.317    -0.041
   HAsO3-2               9.979e-020  6.810e-020   -19.001   -19.167    -0.166
   AsO3-3                2.539e-028  1.075e-028   -27.595   -27.969    -0.373



As(5)           2.194e-018
   H2AsO4-               1.269e-018  1.154e-018   -17.896   -17.938    -0.041
   HAsO4-2               9.251e-019  6.314e-019   -18.034   -18.200    -0.166
   H3AsO4                2.904e-023  2.909e-023   -22.537   -22.536     0.001
   AsO4-3                2.641e-023  1.118e-023   -22.578   -22.951    -0.373
Ba              2.099e-005
   Ba+2                  2.021e-005  1.380e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.644e-007  6.948e-007    -6.117    -6.158    -0.041
   BaCO3                 1.387e-008  1.389e-008    -7.858    -7.857     0.001
   BaSO4                 2.911e-010  2.916e-010    -9.536    -9.535     0.001
   BaOH+                 4.068e-012  3.697e-012   -11.391   -11.432    -0.041
C(-4)           7.160e-003
   CH4                   7.160e-003  7.174e-003    -2.145    -2.144     0.001
C(4)            7.418e-003
   HCO3-                 5.763e-003  5.254e-003    -2.239    -2.280    -0.040
   CO2                   1.491e-003  1.494e-003    -2.827    -2.826     0.001
   CaHCO3+               1.253e-004  1.139e-004    -3.902    -3.944    -0.041
   MnHCO3+               1.077e-005  9.786e-006    -4.968    -5.009    -0.041
   FeHCO3+               1.052e-005  9.563e-006    -4.978    -5.019    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.784e-006  3.439e-006    -5.422    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.822e-006  1.949e-006    -5.550    -5.710    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.644e-007  6.948e-007    -6.117    -6.158    -0.041
   NaHCO3                5.822e-007  5.834e-007    -6.235    -6.234     0.001
   MgCO3                 1.039e-007  1.041e-007    -6.984    -6.983     0.001
   BaCO3                 1.387e-008  1.389e-008    -7.858    -7.857     0.001
   NaCO3-                7.885e-009  7.167e-009    -8.103    -8.145    -0.041
Ca              2.592e-003
   Ca+2                  2.461e-003  1.699e-003    -2.609    -2.770    -0.161
   CaHCO3+               1.253e-004  1.139e-004    -3.902    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.427e-008  1.430e-008    -7.845    -7.845     0.001
   CaOH+                 2.454e-009  2.231e-009    -8.610    -8.652    -0.041
   CaHSO4+               1.165e-014  1.059e-014   -13.934   -13.975    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.392e-009  7.628e-009    -8.076    -8.118    -0.041
   FeCl+                 2.477e-009  2.251e-009    -8.606    -8.648    -0.041
   MnCl2                 2.977e-013  2.983e-013   -12.526   -12.525     0.001
   MnCl3-                8.099e-018  7.362e-018   -17.092   -17.133    -0.041
   FeCl+2                8.011e-025  5.467e-025   -24.096   -24.262    -0.166
   FeCl2+                2.407e-028  2.188e-028   -27.618   -27.660    -0.041
   FeCl3                 1.957e-033  1.960e-033   -32.709   -32.708     0.001
Fe(2)           8.311e-005
   Fe(HS)2               4.474e-005  4.482e-005    -4.349    -4.348     0.001
   Fe+2                  2.667e-005  1.820e-005    -4.574    -4.740    -0.166
   FeHCO3+               1.052e-005  9.563e-006    -4.978    -5.019    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.823e-007  2.566e-007    -6.549    -6.591    -0.041
   FeOH+                 5.009e-008  4.553e-008    -7.300    -7.342    -0.041
   FeCl+                 2.477e-009  2.251e-009    -8.606    -8.648    -0.041
   FeSO4                 1.363e-010  1.365e-010    -9.866    -9.865     0.001
   Fe(OH)2               3.059e-012  3.065e-012   -11.514   -11.514     0.001
   Fe(OH)3-              9.908e-016  9.005e-016   -15.004   -15.045    -0.041
   FeHSO4+               1.248e-016  1.134e-016   -15.904   -15.945    -0.041
Fe(3)           5.745e-014
   Fe(OH)2+              2.973e-014  2.702e-014   -13.527   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.185e-016  1.986e-016   -15.661   -15.702    -0.041
   FeOH+2                1.512e-017  1.032e-017   -16.820   -16.986    -0.166
   Fe+3                  4.773e-022  2.021e-022   -21.321   -21.695    -0.373
   FeCl+2                8.011e-025  5.467e-025   -24.096   -24.262    -0.166
   FeSO4+                1.028e-025  9.345e-026   -24.988   -25.029    -0.041
   FeCl2+                2.407e-028  2.188e-028   -27.618   -27.660    -0.041
   Fe(SO4)2-             9.487e-032  8.623e-032   -31.023   -31.064    -0.041



   FeHSO4+2              4.634e-032  3.163e-032   -31.334   -31.500    -0.166
   Fe2(OH)2+4            1.321e-032  2.866e-033   -31.879   -32.543    -0.664
   FeCl3                 1.957e-033  1.960e-033   -32.709   -32.708     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.754   -43.791    -1.037
H(0)            1.671e-009
   H2                    8.354e-010  8.371e-010    -9.078    -9.077     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.601e-012  5.091e-012   -11.252   -11.293    -0.041
Mg              8.447e-005
   Mg+2                  8.058e-005  5.594e-005    -4.094    -4.252    -0.159
   MgHCO3+               3.784e-006  3.439e-006    -5.422    -5.464    -0.041
   MgCO3                 1.039e-007  1.041e-007    -6.984    -6.983     0.001
   MgOH+                 1.767e-009  1.606e-009    -8.753    -8.794    -0.041
   MgSO4                 5.520e-010  5.531e-010    -9.258    -9.257     0.001
Mn(2)           4.463e-005
   Mn+2                  3.062e-005  2.090e-005    -4.514    -4.680    -0.166
   MnHCO3+               1.077e-005  9.786e-006    -4.968    -5.009    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.392e-009  7.628e-009    -8.076    -8.118    -0.041
   MnOH+                 4.674e-009  4.249e-009    -8.330    -8.372    -0.041
   MnSO4                 1.564e-010  1.567e-010    -9.806    -9.805     0.001
   MnCl2                 2.977e-013  2.983e-013   -12.526   -12.525     0.001
   MnCl3-                8.099e-018  7.362e-018   -17.092   -17.133    -0.041
   Mn(OH)3-              1.803e-019  1.639e-019   -18.744   -18.785    -0.041
Mn(3)           1.773e-034
   Mn+3                  1.773e-034  7.507e-035   -33.751   -34.125    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.507   -83.673    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.950   -96.992    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.822e-007  5.834e-007    -6.235    -6.234     0.001
   NaCO3-                7.885e-009  7.167e-009    -8.103    -8.145    -0.041
   NaSO4-                4.592e-011  4.174e-011   -10.338   -10.379    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.227   -74.226     0.001
S(-2)           2.083e-004
   H2S                   5.798e-005  5.809e-005    -4.237    -4.236     0.001
   HS-                   5.783e-005  5.256e-005    -4.238    -4.279    -0.041
   Fe(HS)2               4.474e-005  4.482e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.232e-007  2.938e-007    -6.490    -6.532    -0.041
   Fe(HS)3-              2.823e-007  2.566e-007    -6.549    -6.591    -0.041
   S5-2                  1.449e-007  1.057e-007    -6.839    -6.976    -0.137
   S4-2                  8.580e-008  6.165e-008    -7.067    -7.210    -0.144
   S6-2                  7.401e-008  5.470e-008    -7.131    -7.262    -0.131
   S-2                   7.360e-011  5.023e-011   -10.133   -10.299    -0.166
   S3-2                  3.072e-011  2.172e-011   -10.513   -10.663    -0.150
   S2-2                  1.767e-012  1.233e-012   -11.753   -11.909    -0.156
   As3S4(HS)2-           7.071e-016  6.427e-016   -15.151   -15.192    -0.041
S(6)            7.680e-008
   SO4-2                 6.133e-008  4.218e-008    -7.212    -7.375    -0.163
   CaSO4                 1.427e-008  1.430e-008    -7.845    -7.845     0.001
   MgSO4                 5.520e-010  5.531e-010    -9.258    -9.257     0.001
   BaSO4                 2.911e-010  2.916e-010    -9.536    -9.535     0.001
   MnSO4                 1.564e-010  1.567e-010    -9.806    -9.805     0.001
   FeSO4                 1.363e-010  1.365e-010    -9.866    -9.865     0.001
   NaSO4-                4.592e-011  4.174e-011   -10.338   -10.379    -0.041
   KSO4-                 5.601e-012  5.091e-012   -11.252   -11.293    -0.041
   HSO4-                 5.703e-013  5.183e-013   -12.244   -12.285    -0.041
   CaHSO4+               1.165e-014  1.059e-014   -13.934   -13.975    -0.041
   FeHSO4+               1.248e-016  1.134e-016   -15.904   -15.945    -0.041
   FeSO4+                1.028e-025  9.345e-026   -24.988   -25.029    -0.041
   Fe(SO4)2-             9.487e-032  8.623e-032   -31.023   -31.064    -0.041
   FeHSO4+2              4.634e-032  3.163e-032   -31.334   -31.500    -0.166



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.26  -12.24   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.77  -43.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.00  -43.21   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.87  -42.15   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.95  -45.34   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.66  -90.37   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.72  -12.05    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.33  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.60  -14.78   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 81.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.620e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.439e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.363e-003 -4.237e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.209e-004  4.209e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.149e-003  4.149e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 9.744e-005  Surface charge, eq

Hfo_s         
 3.181e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.034e-006       0.639  2.034e-006      -5.692
Hfo_sOMn+        8.449e-007       0.266  8.449e-007      -6.073
Hfo_sOFe+        2.074e-007       0.065  2.074e-007      -6.683
Hfo_sOHBa+2      5.104e-008       0.016  5.104e-008      -7.292
Hfo_sOH2+        3.158e-008       0.010  3.158e-008      -7.501
Hfo_sOH          1.283e-008       0.004  1.283e-008      -7.892
Hfo_sO-          1.193e-010       0.000  1.193e-010      -9.923

Hfo           
 9.744e-005  Surface charge, eq

Hfo_w         
 1.273e-004  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.450e-005       0.664  8.449e-005      -4.073
Hfo_wOH          3.432e-005       0.270  3.432e-005      -4.464
Hfo_wOFe+        5.178e-006       0.041  5.178e-006      -5.286
Hfo_wOMn+        1.796e-006       0.014  1.796e-006      -5.746
Hfo_wOCa+        6.522e-007       0.005  6.522e-007      -6.186
Hfo_wOMg+        3.820e-007       0.003  3.820e-007      -6.418
Hfo_wO-          3.193e-007       0.003  3.193e-007      -6.496
Hfo_wOFeOH       1.103e-007       0.001  1.103e-007      -6.957
Hfo_wH2AsO3      6.802e-009       0.000  6.802e-009      -8.167
Hfo_wOBa+        2.366e-010       0.000  2.366e-010      -9.626
Hfo_wSO4-        1.088e-011       0.000  1.088e-011     -10.963
Hfo_wOHSO4-2     8.817e-012       0.000  8.817e-012     -11.055
Hfo_wOHAsO4-3    1.460e-017       0.000  1.460e-017     -16.836
Hfo_wHAsO4-      1.982e-018       0.000  1.982e-018     -17.703
Hfo_wH2AsO4      1.579e-019       0.000  1.579e-019     -18.802

Mno           
-3.224e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.752e-025       0.000  3.752e-025     -24.426
Mno_O3Ca         2.328e-026       0.000  2.328e-026     -25.633
Mno_O3-2         1.899e-026       0.000  1.899e-026     -25.721
Mno_O3HMn+       6.507e-027       0.000  6.506e-027     -26.187
Mno_O3Ba         3.975e-027       0.000  3.975e-027     -26.401
Mno_O3H-         8.258e-028       0.000  8.258e-028     -27.083
Mno_O3Na-        3.976e-028       0.000  3.976e-028     -27.401
Mno_O3HCa+       3.522e-028       0.000  3.522e-028     -27.453
Mno_O3Mg         2.915e-028       0.000  2.915e-028     -27.535
Mno_O3HBa+       1.076e-028       0.000  1.076e-028     -27.968
Mno_O3HMg+       2.987e-030       0.000  2.987e-030     -29.525
Mno_O3HNa        1.613e-030       0.000  1.613e-030     -29.792
Mno_O3H2         2.696e-032       0.000  2.696e-032     -31.569
Mno_O3H3+        2.355e-037       0.000  2.355e-037     -36.628
Mno_O3H3Cl       5.812e-040       0.000  5.812e-040     -39.236

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.241e-007  3.241e-007
Ba               2.099e-005  2.099e-005
C                1.466e-002  1.466e-002
Ca               2.591e-003  2.591e-003
Cl               9.873e-005  9.873e-005
Fe               8.310e-005  8.310e-005
K                1.893e-005  1.893e-005
Mg               8.448e-005  8.448e-005
Mn               4.461e-005  4.461e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.899      Charge balance
                                       pe  =  -3.936      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.395e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.084e-003
                       Total CO2 (mol/kg)  =  7.411e-003
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -2.981e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.58
                               Iterations  =  44
                                  Total H  = 1.110496e+002
                                  Total O  = 5.552796e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.374e-007  1.263e-007    -6.862    -6.899    -0.037
   OH-                   8.720e-008  7.926e-008    -7.060    -7.101    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.241e-007
   AsS(OH)(HS)-          3.234e-007  2.939e-007    -6.490    -6.532    -0.041
   H3AsO3                7.694e-010  7.709e-010    -9.114    -9.113     0.001
   H2AsO3-               4.755e-012  4.322e-012   -11.323   -11.364    -0.041
   As3S4(HS)2-           7.065e-016  6.422e-016   -15.151   -15.192    -0.041
   H4AsO3+               5.306e-017  4.823e-017   -16.275   -16.317    -0.041
   HAsO3-2               1.001e-019  6.830e-020   -19.000   -19.166    -0.166
   AsO3-3                2.548e-028  1.079e-028   -27.594   -27.967    -0.373
As(5)           2.192e-018
   H2AsO4-               1.267e-018  1.152e-018   -17.897   -17.939    -0.041
   HAsO4-2               9.245e-019  6.310e-019   -18.034   -18.200    -0.166
   H3AsO4                2.896e-023  2.902e-023   -22.538   -22.537     0.001
   AsO4-3                2.642e-023  1.119e-023   -22.578   -22.951    -0.373
Ba              2.099e-005
   Ba+2                  2.022e-005  1.380e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.640e-007  6.944e-007    -6.117    -6.158    -0.041
   BaCO3                 1.387e-008  1.390e-008    -7.858    -7.857     0.001
   BaSO4                 2.876e-010  2.882e-010    -9.541    -9.540     0.001
   BaOH+                 4.073e-012  3.702e-012   -11.390   -11.432    -0.041
C(-4)           7.245e-003
   CH4                   7.245e-003  7.259e-003    -2.140    -2.139     0.001
C(4)            7.411e-003
   HCO3-                 5.759e-003  5.250e-003    -2.240    -2.280    -0.040
   CO2                   1.488e-003  1.491e-003    -2.827    -2.827     0.001
   CaHCO3+               1.252e-004  1.138e-004    -3.903    -3.944    -0.041
   MnHCO3+               1.076e-005  9.776e-006    -4.968    -5.010    -0.041
   FeHCO3+               1.051e-005  9.553e-006    -4.978    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.782e-006  3.437e-006    -5.422    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.822e-006  1.950e-006    -5.549    -5.710    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.640e-007  6.944e-007    -6.117    -6.158    -0.041
   NaHCO3                5.819e-007  5.830e-007    -6.235    -6.234     0.001
   MgCO3                 1.039e-007  1.041e-007    -6.983    -6.983     0.001
   BaCO3                 1.387e-008  1.390e-008    -7.858    -7.857     0.001
   NaCO3-                7.888e-009  7.170e-009    -8.103    -8.144    -0.041
Ca              2.591e-003
   Ca+2                  2.460e-003  1.699e-003    -2.609    -2.770    -0.161
   CaHCO3+               1.252e-004  1.138e-004    -3.903    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.410e-008  1.412e-008    -7.851    -7.850     0.001
   CaOH+                 2.456e-009  2.232e-009    -8.610    -8.651    -0.041
   CaHSO4+               1.149e-014  1.045e-014   -13.940   -13.981    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.390e-009  7.626e-009    -8.076    -8.118    -0.041
   FeCl+                 2.476e-009  2.250e-009    -8.606    -8.648    -0.041
   MnCl2                 2.977e-013  2.982e-013   -12.526   -12.525     0.001
   MnCl3-                8.097e-018  7.360e-018   -17.092   -17.133    -0.041
   FeCl+2                7.986e-025  5.451e-025   -24.098   -24.264    -0.166
   FeCl2+                2.400e-028  2.182e-028   -27.620   -27.661    -0.041
   FeCl3                 1.951e-033  1.955e-033   -32.710   -32.709     0.001



Fe(2)           8.310e-005
   Fe(HS)2               4.475e-005  4.484e-005    -4.349    -4.348     0.001
   Fe+2                  2.666e-005  1.820e-005    -4.574    -4.740    -0.166
   FeHCO3+               1.051e-005  9.553e-006    -4.978    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.824e-007  2.567e-007    -6.549    -6.591    -0.041
   FeOH+                 5.012e-008  4.556e-008    -7.300    -7.341    -0.041
   FeCl+                 2.476e-009  2.250e-009    -8.606    -8.648    -0.041
   FeSO4                 1.346e-010  1.348e-010    -9.871    -9.870     0.001
   Fe(OH)2               3.064e-012  3.070e-012   -11.514   -11.513     0.001
   Fe(OH)3-              9.934e-016  9.030e-016   -15.003   -15.044    -0.041
   FeHSO4+               1.231e-016  1.119e-016   -15.910   -15.951    -0.041
Fe(3)           5.742e-014
   Fe(OH)2+              2.970e-014  2.700e-014   -13.527   -13.569    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.187e-016  1.988e-016   -15.660   -15.702    -0.041
   FeOH+2                1.509e-017  1.030e-017   -16.821   -16.987    -0.166
   Fe+3                  4.757e-022  2.015e-022   -21.323   -21.696    -0.373
   FeCl+2                7.986e-025  5.451e-025   -24.098   -24.264    -0.166
   FeSO4+                1.013e-025  9.204e-026   -24.995   -25.036    -0.041
   FeCl2+                2.400e-028  2.182e-028   -27.620   -27.661    -0.041
   Fe(SO4)2-             9.230e-032  8.390e-032   -31.035   -31.076    -0.041
   FeHSO4+2              4.559e-032  3.112e-032   -31.341   -31.507    -0.166
   Fe2(OH)2+4            1.315e-032  2.854e-033   -31.881   -32.545    -0.663
   FeCl3                 1.951e-033  1.955e-033   -32.710   -32.709     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.757   -43.793    -1.037
H(0)            1.677e-009
   H2                    8.383e-010  8.399e-010    -9.077    -9.076     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.533e-012  5.029e-012   -11.257   -11.299    -0.041
Mg              8.448e-005
   Mg+2                  8.059e-005  5.595e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.782e-006  3.437e-006    -5.422    -5.464    -0.041
   MgCO3                 1.039e-007  1.041e-007    -6.983    -6.983     0.001
   MgOH+                 1.769e-009  1.608e-009    -8.752    -8.794    -0.041
   MgSO4                 5.455e-010  5.465e-010    -9.263    -9.262     0.001
Mn(2)           4.461e-005
   Mn+2                  3.061e-005  2.089e-005    -4.514    -4.680    -0.166
   MnHCO3+               1.076e-005  9.776e-006    -4.968    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.390e-009  7.626e-009    -8.076    -8.118    -0.041
   MnOH+                 4.677e-009  4.252e-009    -8.330    -8.371    -0.041
   MnSO4                 1.545e-010  1.548e-010    -9.811    -9.810     0.001
   MnCl2                 2.977e-013  2.982e-013   -12.526   -12.525     0.001
   MnCl3-                8.097e-018  7.360e-018   -17.092   -17.133    -0.041
   Mn(OH)3-              1.808e-019  1.643e-019   -18.743   -18.784    -0.041
Mn(3)           1.768e-034
   Mn+3                  1.768e-034  7.485e-035   -33.753   -34.126    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.508   -83.674    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.953   -96.994    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.819e-007  5.830e-007    -6.235    -6.234     0.001
   NaCO3-                7.888e-009  7.170e-009    -8.103    -8.144    -0.041
   NaSO4-                4.537e-011  4.124e-011   -10.343   -10.385    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.230   -74.229     0.001
S(-2)           2.083e-004
   H2S                   5.794e-005  5.805e-005    -4.237    -4.236     0.001
   HS-                   5.785e-005  5.258e-005    -4.238    -4.279    -0.041
   Fe(HS)2               4.475e-005  4.484e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.234e-007  2.939e-007    -6.490    -6.532    -0.041
   Fe(HS)3-              2.824e-007  2.567e-007    -6.549    -6.591    -0.041
   S5-2                  1.451e-007  1.058e-007    -6.838    -6.975    -0.137



   S4-2                  8.590e-008  6.173e-008    -7.066    -7.209    -0.143
   S6-2                  7.411e-008  5.477e-008    -7.130    -7.261    -0.131
   S-2                   7.368e-011  5.029e-011   -10.133   -10.298    -0.166
   S3-2                  3.076e-011  2.175e-011   -10.512   -10.662    -0.150
   S2-2                  1.769e-012  1.235e-012   -11.752   -11.908    -0.156
   As3S4(HS)2-           7.065e-016  6.422e-016   -15.151   -15.192    -0.041
S(6)            7.586e-008
   SO4-2                 6.059e-008  4.167e-008    -7.218    -7.380    -0.163
   CaSO4                 1.410e-008  1.412e-008    -7.851    -7.850     0.001
   MgSO4                 5.455e-010  5.465e-010    -9.263    -9.262     0.001
   BaSO4                 2.876e-010  2.882e-010    -9.541    -9.540     0.001
   MnSO4                 1.545e-010  1.548e-010    -9.811    -9.810     0.001
   FeSO4                 1.346e-010  1.348e-010    -9.871    -9.870     0.001
   NaSO4-                4.537e-011  4.124e-011   -10.343   -10.385    -0.041
   KSO4-                 5.533e-012  5.029e-012   -11.257   -11.299    -0.041
   HSO4-                 5.628e-013  5.115e-013   -12.250   -12.291    -0.041
   CaHSO4+               1.149e-014  1.045e-014   -13.940   -13.981    -0.041
   FeHSO4+               1.231e-016  1.119e-016   -15.910   -15.951    -0.041
   FeSO4+                1.013e-025  9.204e-026   -24.995   -25.036    -0.041
   Fe(SO4)2-             9.230e-032  8.390e-032   -31.035   -31.076    -0.041
   FeHSO4+2              4.559e-032  3.112e-032   -31.341   -31.507    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.27  -12.24   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.57  -10.15   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.79  -43.62   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.01  -43.22   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.88  -42.16   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.97  -45.36   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.68  -90.39   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.73  -12.06    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.61  -14.79   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 82.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.640e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.438e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.243e-003 -4.357e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.210e-004  4.210e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.270e-003  4.270e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005



------------------------------Surface composition------------------------------

Hfo           
 9.557e-005  Surface charge, eq

Hfo_s         
 3.121e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.994e-006       0.639  1.994e-006      -5.700
Hfo_sOMn+        8.294e-007       0.266  8.294e-007      -6.081
Hfo_sOFe+        2.036e-007       0.065  2.036e-007      -6.691
Hfo_sOHBa+2      5.009e-008       0.016  5.009e-008      -7.300
Hfo_sOH2+        3.095e-008       0.010  3.095e-008      -7.509
Hfo_sOH          1.258e-008       0.004  1.258e-008      -7.900
Hfo_sO-          1.172e-010       0.000  1.172e-010      -9.931

Hfo           
 9.557e-005  Surface charge, eq

Hfo_w         
 1.249e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.287e-005       0.664  8.286e-005      -4.082
Hfo_wOH          3.369e-005       0.270  3.369e-005      -4.473
Hfo_wOFe+        5.087e-006       0.041  5.087e-006      -5.294
Hfo_wOMn+        1.764e-006       0.014  1.764e-006      -5.754
Hfo_wOCa+        6.407e-007       0.005  6.407e-007      -6.193
Hfo_wOMg+        3.754e-007       0.003  3.754e-007      -6.425
Hfo_wO-          3.138e-007       0.003  3.138e-007      -6.503
Hfo_wOFeOH       1.085e-007       0.001  1.085e-007      -6.965
Hfo_wH2AsO3      6.683e-009       0.000  6.683e-009      -8.175
Hfo_wOBa+        2.326e-010       0.000  2.326e-010      -9.633
Hfo_wSO4-        1.055e-011       0.000  1.055e-011     -10.977
Hfo_wOHSO4-2     8.552e-012       0.000  8.552e-012     -11.068
Hfo_wOHAsO4-3    1.434e-017       0.000  1.434e-017     -16.844
Hfo_wHAsO4-      1.942e-018       0.000  1.942e-018     -17.712
Hfo_wH2AsO4      1.546e-019       0.000  1.546e-019     -18.811

Mno           
-1.199e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.394e-028       0.000  1.394e-028     -27.856
Mno_O3Ca         8.649e-030       0.000  8.649e-030     -29.063
Mno_O3-2         7.060e-030       0.000  7.059e-030     -29.151
Mno_O3HMn+       2.415e-030       0.000  2.415e-030     -29.617
Mno_O3Ba         1.477e-030       0.000  1.477e-030     -29.830
Mno_O3H-         3.066e-031       0.000  3.066e-031     -30.513
Mno_O3Na-        1.478e-031       0.000  1.478e-031     -30.830
Mno_O3HCa+       1.307e-031       0.000  1.307e-031     -30.884
Mno_O3Mg         1.084e-031       0.000  1.084e-031     -30.965
Mno_O3HBa+       3.995e-032       0.000  3.995e-032     -31.399
Mno_O3HMg+       1.109e-033       0.000  1.109e-033     -32.955
Mno_O3HNa        5.988e-034       0.000  5.988e-034     -33.223
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.727e-041       0.000  8.727e-041     -40.059
Mno_O3H3Cl       2.154e-043       0.000  2.154e-043     -42.667

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.243e-007  3.243e-007
Ba               2.100e-005  2.100e-005
C                1.473e-002  1.473e-002
Ca               2.590e-003  2.590e-003
Cl               9.873e-005  9.873e-005
Fe               8.309e-005  8.310e-005
K                1.893e-005  1.893e-005
Mg               8.449e-005  8.449e-005
Mn               4.458e-005  4.458e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.899      Charge balance
                                       pe  =  -3.937      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.391e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.080e-003
                       Total CO2 (mol/kg)  =  7.404e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.962e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.57
                               Iterations  =  30
                                  Total H  = 1.110501e+002
                                  Total O  = 5.552804e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.373e-007  1.261e-007    -6.862    -6.899    -0.037
   OH-                   8.728e-008  7.933e-008    -7.059    -7.101    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.243e-007
   AsS(OH)(HS)-          3.235e-007  2.940e-007    -6.490    -6.532    -0.041
   H3AsO3                7.700e-010  7.715e-010    -9.113    -9.113     0.001
   H2AsO3-               4.764e-012  4.330e-012   -11.322   -11.364    -0.041
   As3S4(HS)2-           7.059e-016  6.416e-016   -15.151   -15.193    -0.041
   H4AsO3+               5.305e-017  4.822e-017   -16.275   -16.317    -0.041
   HAsO3-2               1.003e-019  6.849e-020   -18.999   -19.164    -0.166
   AsO3-3                2.558e-028  1.083e-028   -27.592   -27.965    -0.373
As(5)           2.189e-018
   H2AsO4-               1.265e-018  1.150e-018   -17.898   -17.939    -0.041
   HAsO4-2               9.239e-019  6.307e-019   -18.034   -18.200    -0.166
   H3AsO4                2.889e-023  2.894e-023   -22.539   -22.538     0.001
   AsO4-3                2.643e-023  1.119e-023   -22.578   -22.951    -0.373
Ba              2.100e-005
   Ba+2                  2.022e-005  1.380e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.636e-007  6.941e-007    -6.117    -6.159    -0.041
   BaCO3                 1.388e-008  1.391e-008    -7.858    -7.857     0.001
   BaSO4                 2.842e-010  2.847e-010    -9.546    -9.546     0.001
   BaOH+                 4.077e-012  3.706e-012   -11.390   -11.431    -0.041
C(-4)           7.330e-003
   CH4                   7.330e-003  7.344e-003    -2.135    -2.134     0.001
C(4)            7.404e-003
   HCO3-                 5.755e-003  5.247e-003    -2.240    -2.280    -0.040
   CO2                   1.486e-003  1.489e-003    -2.828    -2.827     0.001
   CaHCO3+               1.250e-004  1.136e-004    -3.903    -3.944    -0.041
   MnHCO3+               1.074e-005  9.766e-006    -4.969    -5.010    -0.041
   FeHCO3+               1.050e-005  9.544e-006    -4.979    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.780e-006  3.435e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.823e-006  1.951e-006    -5.549    -5.710    -0.161



   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.636e-007  6.941e-007    -6.117    -6.159    -0.041
   NaHCO3                5.815e-007  5.826e-007    -6.235    -6.235     0.001
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   BaCO3                 1.388e-008  1.391e-008    -7.858    -7.857     0.001
   NaCO3-                7.891e-009  7.172e-009    -8.103    -8.144    -0.041
Ca              2.590e-003
   Ca+2                  2.460e-003  1.698e-003    -2.609    -2.770    -0.161
   CaHCO3+               1.250e-004  1.136e-004    -3.903    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.392e-008  1.395e-008    -7.856    -7.855     0.001
   CaOH+                 2.457e-009  2.234e-009    -8.610    -8.651    -0.041
   CaHSO4+               1.134e-014  1.031e-014   -13.945   -13.987    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.387e-009  7.623e-009    -8.076    -8.118    -0.041
   FeCl+                 2.475e-009  2.250e-009    -8.606    -8.648    -0.041
   MnCl2                 2.976e-013  2.982e-013   -12.526   -12.526     0.001
   MnCl3-                8.095e-018  7.358e-018   -17.092   -17.133    -0.041
   FeCl+2                7.962e-025  5.435e-025   -24.099   -24.265    -0.166
   FeCl2+                2.393e-028  2.175e-028   -27.621   -27.663    -0.041
   FeCl3                 1.945e-033  1.949e-033   -32.711   -32.710     0.001
Fe(2)           8.309e-005
   Fe(HS)2               4.476e-005  4.485e-005    -4.349    -4.348     0.001
   Fe+2                  2.665e-005  1.819e-005    -4.574    -4.740    -0.166
   FeHCO3+               1.050e-005  9.544e-006    -4.979    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.826e-007  2.569e-007    -6.549    -6.590    -0.041
   FeOH+                 5.015e-008  4.559e-008    -7.300    -7.341    -0.041
   FeCl+                 2.475e-009  2.250e-009    -8.606    -8.648    -0.041
   FeSO4                 1.329e-010  1.332e-010    -9.876    -9.876     0.001
   Fe(OH)2               3.069e-012  3.075e-012   -11.513   -11.512     0.001
   Fe(OH)3-              9.961e-016  9.054e-016   -15.002   -15.043    -0.041
   FeHSO4+               1.215e-016  1.104e-016   -15.915   -15.957    -0.041
Fe(3)           5.739e-014
   Fe(OH)2+              2.967e-014  2.697e-014   -13.528   -13.569    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.189e-016  1.990e-016   -15.660   -15.701    -0.041
   FeOH+2                1.506e-017  1.028e-017   -16.822   -16.988    -0.166
   Fe+3                  4.742e-022  2.009e-022   -21.324   -21.697    -0.373
   FeCl+2                7.962e-025  5.435e-025   -24.099   -24.265    -0.166
   FeSO4+                9.975e-026  9.067e-026   -25.001   -25.043    -0.041
   FeCl2+                2.393e-028  2.175e-028   -27.621   -27.663    -0.041
   Fe(SO4)2-             8.984e-032  8.166e-032   -31.047   -31.088    -0.041
   FeHSO4+2              4.487e-032  3.063e-032   -31.348   -31.514    -0.166
   Fe2(OH)2+4            1.309e-032  2.843e-033   -31.883   -32.546    -0.663
   FeCl3                 1.945e-033  1.949e-033   -32.711   -32.710     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.759   -43.795    -1.036
H(0)            1.682e-009
   H2                    8.411e-010  8.427e-010    -9.075    -9.074     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.467e-012  4.969e-012   -11.262   -11.304    -0.041
Mg              8.449e-005
   Mg+2                  8.060e-005  5.596e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.780e-006  3.435e-006    -5.423    -5.464    -0.041
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   MgOH+                 1.771e-009  1.610e-009    -8.752    -8.793    -0.041
   MgSO4                 5.390e-010  5.401e-010    -9.268    -9.268     0.001
Mn(2)           4.458e-005
   Mn+2                  3.060e-005  2.089e-005    -4.514    -4.680    -0.166
   MnHCO3+               1.074e-005  9.766e-006    -4.969    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.387e-009  7.623e-009    -8.076    -8.118    -0.041
   MnOH+                 4.681e-009  4.254e-009    -8.330    -8.371    -0.041
   MnSO4                 1.526e-010  1.529e-010    -9.816    -9.816     0.001
   MnCl2                 2.976e-013  2.982e-013   -12.526   -12.526     0.001



   MnCl3-                8.095e-018  7.358e-018   -17.092   -17.133    -0.041
   Mn(OH)3-              1.813e-019  1.648e-019   -18.742   -18.783    -0.041
Mn(3)           1.762e-034
   Mn+3                  1.762e-034  7.463e-035   -33.754   -34.127    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.510   -83.676    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.955   -96.996    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.815e-007  5.826e-007    -6.235    -6.235     0.001
   NaCO3-                7.891e-009  7.172e-009    -8.103    -8.144    -0.041
   NaSO4-                4.482e-011  4.074e-011   -10.348   -10.390    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.232   -74.232     0.001
S(-2)           2.083e-004
   H2S                   5.790e-005  5.801e-005    -4.237    -4.237     0.001
   HS-                   5.786e-005  5.260e-005    -4.238    -4.279    -0.041
   Fe(HS)2               4.476e-005  4.485e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.235e-007  2.940e-007    -6.490    -6.532    -0.041
   Fe(HS)3-              2.826e-007  2.569e-007    -6.549    -6.590    -0.041
   S5-2                  1.453e-007  1.059e-007    -6.838    -6.975    -0.137
   S4-2                  8.601e-008  6.181e-008    -7.065    -7.209    -0.143
   S6-2                  7.420e-008  5.484e-008    -7.130    -7.261    -0.131
   S-2                   7.377e-011  5.036e-011   -10.132   -10.298    -0.166
   S3-2                  3.080e-011  2.178e-011   -10.512   -10.662    -0.150
   S2-2                  1.771e-012  1.236e-012   -11.752   -11.908    -0.156
   As3S4(HS)2-           7.059e-016  6.416e-016   -15.151   -15.193    -0.041
S(6)            7.494e-008
   SO4-2                 5.986e-008  4.117e-008    -7.223    -7.385    -0.163
   CaSO4                 1.392e-008  1.395e-008    -7.856    -7.855     0.001
   MgSO4                 5.390e-010  5.401e-010    -9.268    -9.268     0.001
   BaSO4                 2.842e-010  2.847e-010    -9.546    -9.546     0.001
   MnSO4                 1.526e-010  1.529e-010    -9.816    -9.816     0.001
   FeSO4                 1.329e-010  1.332e-010    -9.876    -9.876     0.001
   NaSO4-                4.482e-011  4.074e-011   -10.348   -10.390    -0.041
   KSO4-                 5.467e-012  4.969e-012   -11.262   -11.304    -0.041
   HSO4-                 5.555e-013  5.049e-013   -12.255   -12.297    -0.041
   CaHSO4+               1.134e-014  1.031e-014   -13.945   -13.987    -0.041
   FeHSO4+               1.215e-016  1.104e-016   -15.915   -15.957    -0.041
   FeSO4+                9.975e-026  9.067e-026   -25.001   -25.043    -0.041
   Fe(SO4)2-             8.984e-032  8.166e-032   -31.047   -31.088    -0.041
   FeHSO4+2              4.487e-032  3.063e-032   -31.348   -31.514    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.28  -12.25   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2



Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.57  -10.16   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.80  -43.63   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.02  -43.23   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.89  -42.17   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.98  -45.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.70  -90.41   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.73  -12.07    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.62  -14.79   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 83.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.660e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.437e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.122e-003 -4.478e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.210e-004  4.210e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.390e-003  4.390e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 9.371e-005  Surface charge, eq

Hfo_s         
 3.061e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.955e-006       0.639  1.955e-006      -5.709
Hfo_sOMn+        8.140e-007       0.266  8.140e-007      -6.089
Hfo_sOFe+        1.998e-007       0.065  1.998e-007      -6.699
Hfo_sOHBa+2      4.913e-008       0.016  4.913e-008      -7.309
Hfo_sOH2+        3.033e-008       0.010  3.033e-008      -7.518
Hfo_sOH          1.234e-008       0.004  1.234e-008      -7.909
Hfo_sO-          1.151e-010       0.000  1.151e-010      -9.939

Hfo           
 9.371e-005  Surface charge, eq

Hfo_w         
 1.224e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.124e-005       0.663  8.124e-005      -4.090
Hfo_wOH          3.306e-005       0.270  3.306e-005      -4.481
Hfo_wOFe+        4.995e-006       0.041  4.995e-006      -5.301
Hfo_wOMn+        1.732e-006       0.014  1.732e-006      -5.761
Hfo_wOCa+        6.291e-007       0.005  6.291e-007      -6.201
Hfo_wOMg+        3.688e-007       0.003  3.688e-007      -6.433
Hfo_wO-          3.082e-007       0.003  3.082e-007      -6.511
Hfo_wOFeOH       1.067e-007       0.001  1.067e-007      -6.972
Hfo_wH2AsO3      6.564e-009       0.000  6.564e-009      -8.183
Hfo_wOBa+        2.285e-010       0.000  2.285e-010      -9.641
Hfo_wSO4-        1.022e-011       0.000  1.022e-011     -10.991
Hfo_wOHSO4-2     8.293e-012       0.000  8.293e-012     -11.081
Hfo_wOHAsO4-3    1.407e-017       0.000  1.407e-017     -16.852
Hfo_wHAsO4-      1.903e-018       0.000  1.903e-018     -17.721
Hfo_wH2AsO4      1.513e-019       0.000  1.513e-019     -18.820

Mno           
-3.247e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.773e-025       0.000  3.773e-025     -24.423
Mno_O3Ca         2.341e-026       0.000  2.341e-026     -25.631
Mno_O3-2         1.912e-026       0.000  1.912e-026     -25.719
Mno_O3HMn+       6.531e-027       0.000  6.531e-027     -26.185
Mno_O3Ba         4.001e-027       0.000  4.001e-027     -26.398
Mno_O3H-         8.294e-028       0.000  8.294e-028     -27.081
Mno_O3Na-        4.001e-028       0.000  4.001e-028     -27.398
Mno_O3HCa+       3.536e-028       0.000  3.535e-028     -27.452
Mno_O3Mg         2.935e-028       0.000  2.935e-028     -27.532
Mno_O3HBa+       1.081e-028       0.000  1.081e-028     -27.966
Mno_O3HMg+       3.001e-030       0.000  3.001e-030     -29.523
Mno_O3HNa        1.620e-030       0.000  1.620e-030     -29.791
Mno_O3H2         2.702e-032       0.000  2.702e-032     -31.568
Mno_O3H3+        2.356e-037       0.000  2.356e-037     -36.628
Mno_O3H3Cl       5.815e-040       0.000  5.814e-040     -39.235

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.244e-007  3.244e-007
Ba               2.100e-005  2.100e-005
C                1.481e-002  1.481e-002
Ca               2.589e-003  2.589e-003
Cl               9.873e-005  9.873e-005
Fe               8.308e-005  8.309e-005
K                1.893e-005  1.893e-005
Mg               8.449e-005  8.449e-005
Mn               4.456e-005  4.456e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.938      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.387e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.076e-003
                       Total CO2 (mol/kg)  =  7.398e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.943e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.55
                               Iterations  =  33
                                  Total H  = 1.110506e+002
                                  Total O  = 5.552811e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.371e-007  1.260e-007    -6.863    -6.900    -0.037
   OH-                   8.736e-008  7.941e-008    -7.059    -7.100    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.244e-007
   AsS(OH)(HS)-          3.236e-007  2.941e-007    -6.490    -6.531    -0.041
   H3AsO3                7.707e-010  7.722e-010    -9.113    -9.112     0.001
   H2AsO3-               4.772e-012  4.338e-012   -11.321   -11.363    -0.041
   As3S4(HS)2-           7.053e-016  6.411e-016   -15.152   -15.193    -0.041
   H4AsO3+               5.304e-017  4.821e-017   -16.275   -16.317    -0.041
   HAsO3-2               1.006e-019  6.868e-020   -18.997   -19.163    -0.166
   AsO3-3                2.567e-028  1.087e-028   -27.591   -27.964    -0.373
As(5)           2.187e-018



   H2AsO4-               1.263e-018  1.148e-018   -17.899   -17.940    -0.041
   HAsO4-2               9.234e-019  6.303e-019   -18.035   -18.200    -0.166
   H3AsO4                2.882e-023  2.887e-023   -22.540   -22.540     0.001
   AsO4-3                2.643e-023  1.120e-023   -22.578   -22.951    -0.373
Ba              2.100e-005
   Ba+2                  2.022e-005  1.380e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.632e-007  6.937e-007    -6.117    -6.159    -0.041
   BaCO3                 1.389e-008  1.391e-008    -7.857    -7.857     0.001
   BaSO4                 2.809e-010  2.814e-010    -9.551    -9.551     0.001
   BaOH+                 4.082e-012  3.710e-012   -11.389   -11.431    -0.041
C(-4)           7.415e-003
   CH4                   7.415e-003  7.430e-003    -2.130    -2.129     0.001
C(4)            7.398e-003
   HCO3-                 5.751e-003  5.243e-003    -2.240    -2.280    -0.040
   CO2                   1.483e-003  1.486e-003    -2.829    -2.828     0.001
   CaHCO3+               1.249e-004  1.135e-004    -3.903    -3.945    -0.041
   MnHCO3+               1.073e-005  9.757e-006    -4.969    -5.011    -0.041
   FeHCO3+               1.049e-005  9.535e-006    -4.979    -5.021    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.778e-006  3.434e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.824e-006  1.951e-006    -5.549    -5.710    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.632e-007  6.937e-007    -6.117    -6.159    -0.041
   NaHCO3                5.811e-007  5.822e-007    -6.236    -6.235     0.001
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   BaCO3                 1.389e-008  1.391e-008    -7.857    -7.857     0.001
   NaCO3-                7.893e-009  7.175e-009    -8.103    -8.144    -0.041
Ca              2.589e-003
   Ca+2                  2.459e-003  1.698e-003    -2.609    -2.770    -0.161
   CaHCO3+               1.249e-004  1.135e-004    -3.903    -3.945    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.375e-008  1.378e-008    -7.862    -7.861     0.001
   CaOH+                 2.459e-009  2.235e-009    -8.609    -8.651    -0.041
   CaHSO4+               1.119e-014  1.017e-014   -13.951   -13.993    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.384e-009  7.621e-009    -8.077    -8.118    -0.041
   FeCl+                 2.474e-009  2.249e-009    -8.607    -8.648    -0.041
   MnCl2                 2.975e-013  2.981e-013   -12.527   -12.526     0.001
   MnCl3-                8.093e-018  7.356e-018   -17.092   -17.133    -0.041
   FeCl+2                7.938e-025  5.419e-025   -24.100   -24.266    -0.166
   FeCl2+                2.386e-028  2.169e-028   -27.622   -27.664    -0.041
   FeCl3                 1.940e-033  1.943e-033   -32.712   -32.711     0.001
Fe(2)           8.308e-005
   Fe(HS)2               4.477e-005  4.486e-005    -4.349    -4.348     0.001
   Fe+2                  2.664e-005  1.818e-005    -4.575    -4.740    -0.166
   FeHCO3+               1.049e-005  9.535e-006    -4.979    -5.021    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.827e-007  2.570e-007    -6.549    -6.590    -0.041
   FeOH+                 5.019e-008  4.562e-008    -7.299    -7.341    -0.041
   FeCl+                 2.474e-009  2.249e-009    -8.607    -8.648    -0.041
   FeSO4                 1.313e-010  1.316e-010    -9.882    -9.881     0.001
   Fe(OH)2               3.074e-012  3.080e-012   -11.512   -11.511     0.001
   Fe(OH)3-              9.987e-016  9.078e-016   -15.001   -15.042    -0.041
   FeHSO4+               1.199e-016  1.090e-016   -15.921   -15.963    -0.041
Fe(3)           5.736e-014
   Fe(OH)2+              2.964e-014  2.694e-014   -13.528   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.191e-016  1.992e-016   -15.659   -15.701    -0.041
   FeOH+2                1.503e-017  1.026e-017   -16.823   -16.989    -0.166
   Fe+3                  4.728e-022  2.003e-022   -21.325   -21.698    -0.373
   FeCl+2                7.938e-025  5.419e-025   -24.100   -24.266    -0.166
   FeSO4+                9.828e-026  8.933e-026   -25.008   -25.049    -0.041
   FeCl2+                2.386e-028  2.169e-028   -27.622   -27.664    -0.041
   Fe(SO4)2-             8.747e-032  7.950e-032   -31.058   -31.100    -0.041
   FeHSO4+2              4.416e-032  3.015e-032   -31.355   -31.521    -0.166



   Fe2(OH)2+4            1.304e-032  2.832e-033   -31.885   -32.548    -0.663
   FeCl3                 1.940e-033  1.943e-033   -32.712   -32.711     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.761   -43.797    -1.036
H(0)            1.688e-009
   H2                    8.438e-010  8.455e-010    -9.074    -9.073     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.402e-012  4.910e-012   -11.267   -11.309    -0.041
Mg              8.449e-005
   Mg+2                  8.061e-005  5.597e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.778e-006  3.434e-006    -5.423    -5.464    -0.041
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   MgOH+                 1.774e-009  1.612e-009    -8.751    -8.793    -0.041
   MgSO4                 5.327e-010  5.338e-010    -9.273    -9.273     0.001
Mn(2)           4.456e-005
   Mn+2                  3.058e-005  2.088e-005    -4.515    -4.680    -0.166
   MnHCO3+               1.073e-005  9.757e-006    -4.969    -5.011    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.384e-009  7.621e-009    -8.077    -8.118    -0.041
   MnOH+                 4.684e-009  4.257e-009    -8.329    -8.371    -0.041
   MnSO4                 1.508e-010  1.510e-010    -9.822    -9.821     0.001
   MnCl2                 2.975e-013  2.981e-013   -12.527   -12.526     0.001
   MnCl3-                8.093e-018  7.356e-018   -17.092   -17.133    -0.041
   Mn(OH)3-              1.817e-019  1.652e-019   -18.741   -18.782    -0.041
Mn(3)           1.756e-034
   Mn+3                  1.756e-034  7.441e-035   -33.755   -34.128    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.511   -83.677    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.957   -96.999    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.811e-007  5.822e-007    -6.236    -6.235     0.001
   NaCO3-                7.893e-009  7.175e-009    -8.103    -8.144    -0.041
   NaSO4-                4.429e-011  4.026e-011   -10.354   -10.395    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.235   -74.234     0.001
S(-2)           2.083e-004
   HS-                   5.788e-005  5.261e-005    -4.237    -4.279    -0.041
   H2S                   5.786e-005  5.797e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.477e-005  4.486e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.236e-007  2.941e-007    -6.490    -6.531    -0.041
   Fe(HS)3-              2.827e-007  2.570e-007    -6.549    -6.590    -0.041
   S5-2                  1.455e-007  1.061e-007    -6.837    -6.974    -0.137
   S4-2                  8.611e-008  6.189e-008    -7.065    -7.208    -0.143
   S6-2                  7.429e-008  5.491e-008    -7.129    -7.260    -0.131
   S-2                   7.386e-011  5.042e-011   -10.132   -10.297    -0.166
   S3-2                  3.083e-011  2.181e-011   -10.511   -10.661    -0.150
   S2-2                  1.773e-012  1.238e-012   -11.751   -11.907    -0.156
   As3S4(HS)2-           7.053e-016  6.411e-016   -15.152   -15.193    -0.041
S(6)            7.404e-008
   SO4-2                 5.914e-008  4.068e-008    -7.228    -7.391    -0.163
   CaSO4                 1.375e-008  1.378e-008    -7.862    -7.861     0.001
   MgSO4                 5.327e-010  5.338e-010    -9.273    -9.273     0.001
   BaSO4                 2.809e-010  2.814e-010    -9.551    -9.551     0.001
   MnSO4                 1.508e-010  1.510e-010    -9.822    -9.821     0.001
   FeSO4                 1.313e-010  1.316e-010    -9.882    -9.881     0.001
   NaSO4-                4.429e-011  4.026e-011   -10.354   -10.395    -0.041
   KSO4-                 5.402e-012  4.910e-012   -11.267   -11.309    -0.041
   HSO4-                 5.484e-013  4.984e-013   -12.261   -12.302    -0.041
   CaHSO4+               1.119e-014  1.017e-014   -13.951   -13.993    -0.041
   FeHSO4+               1.199e-016  1.090e-016   -15.921   -15.963    -0.041
   FeSO4+                9.828e-026  8.933e-026   -25.008   -25.049    -0.041
   Fe(SO4)2-             8.747e-032  7.950e-032   -31.058   -31.100    -0.041
   FeHSO4+2              4.416e-032  3.015e-032   -31.355   -31.521    -0.166

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -18.00  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.28  -12.25   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.58  -10.16   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.81  -43.64   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.03  -43.24   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.90  -42.18   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.99  -45.38   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.72  -90.43   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.74  -12.07    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3



Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 84.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.680e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.436e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.002e-003 -4.598e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.211e-004  4.211e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.511e-003  4.511e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 9.185e-005  Surface charge, eq

Hfo_s         
 3.001e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.916e-006       0.639  1.916e-006      -5.718
Hfo_sOMn+        7.985e-007       0.266  7.985e-007      -6.098
Hfo_sOFe+        1.960e-007       0.065  1.960e-007      -6.708
Hfo_sOHBa+2      4.817e-008       0.016  4.817e-008      -7.317
Hfo_sOH2+        2.970e-008       0.010  2.970e-008      -7.527
Hfo_sOH          1.210e-008       0.004  1.210e-008      -7.917
Hfo_sO-          1.129e-010       0.000  1.129e-010      -9.947

Hfo           
 9.185e-005  Surface charge, eq

Hfo_w         
 1.200e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        7.961e-005       0.663  7.961e-005      -4.099
Hfo_wOH          3.243e-005       0.270  3.243e-005      -4.489
Hfo_wOFe+        4.904e-006       0.041  4.903e-006      -5.310
Hfo_wOMn+        1.700e-006       0.014  1.700e-006      -5.770
Hfo_wOCa+        6.176e-007       0.005  6.175e-007      -6.209
Hfo_wOMg+        3.622e-007       0.003  3.622e-007      -6.441
Hfo_wO-          3.026e-007       0.003  3.026e-007      -6.519
Hfo_wOFeOH       1.048e-007       0.001  1.048e-007      -6.980
Hfo_wH2AsO3      6.444e-009       0.000  6.444e-009      -8.191
Hfo_wOBa+        2.244e-010       0.000  2.244e-010      -9.649
Hfo_wSO4-        9.895e-012       0.000  9.894e-012     -11.005
Hfo_wOHSO4-2     8.040e-012       0.000  8.039e-012     -11.095
Hfo_wOHAsO4-3    1.381e-017       0.000  1.381e-017     -16.860
Hfo_wHAsO4-      1.864e-018       0.000  1.864e-018     -17.730
Hfo_wH2AsO4      1.481e-019       0.000  1.481e-019     -18.830

Mno           
-3.327e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.865e-030       0.000  3.865e-030     -29.413
Mno_O3Ca         2.398e-031       0.000  2.398e-031     -30.620
Mno_O3-2         1.959e-031       0.000  1.959e-031     -30.708
Mno_O3HMn+       6.683e-032       0.000  6.683e-032     -31.175
Mno_O3Ba         4.100e-032       0.000  4.100e-032     -31.387
Mno_O3H-         8.490e-033       0.000  8.490e-033     -32.071
Mno_O3Na-        4.100e-033       0.000  4.100e-033     -32.387
Mno_O3HCa+       3.618e-033       0.000  3.618e-033     -32.442
Mno_O3Mg         3.008e-033       0.000  3.008e-033     -32.522
Mno_O3HBa+       1.106e-033       0.000  1.106e-033     -32.956
Mno_O3HMg+       3.073e-035       0.000  3.073e-035     -34.512
Mno_O3HNa        1.658e-035       0.000  1.658e-035     -34.780
Mno_O3H2         2.764e-037       0.000  2.764e-037     -36.559
Mno_O3H3+        2.407e-042       0.000  2.407e-042     -41.618
Mno_O3H3Cl       5.941e-045       0.000  5.941e-045     -44.226

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.245e-007  3.245e-007
Ba               2.100e-005  2.100e-005
C                1.489e-002  1.489e-002
Ca               2.588e-003  2.588e-003
Cl               9.873e-005  9.873e-005
Fe               8.308e-005  8.308e-005
K                1.893e-005  1.893e-005
Mg               8.450e-005  8.450e-005
Mn               4.454e-005  4.454e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.939      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.383e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.072e-003
                       Total CO2 (mol/kg)  =  7.391e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.925e-004



 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.54
                               Iterations  =  36
                                  Total H  = 1.110512e+002
                                  Total O  = 5.552819e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.370e-007  1.259e-007    -6.863    -6.900    -0.037
   OH-                   8.745e-008  7.949e-008    -7.058    -7.100    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.245e-007
   AsS(OH)(HS)-          3.237e-007  2.943e-007    -6.490    -6.531    -0.041
   H3AsO3                7.713e-010  7.728e-010    -9.113    -9.112     0.001
   H2AsO3-               4.780e-012  4.345e-012   -11.321   -11.362    -0.041
   As3S4(HS)2-           7.048e-016  6.406e-016   -15.152   -15.193    -0.041
   H4AsO3+               5.303e-017  4.820e-017   -16.275   -16.317    -0.041
   HAsO3-2               1.009e-019  6.886e-020   -18.996   -19.162    -0.166
   AsO3-3                2.576e-028  1.091e-028   -27.589   -27.962    -0.373
As(5)           2.184e-018
   H2AsO4-               1.261e-018  1.147e-018   -17.899   -17.941    -0.041
   HAsO4-2               9.228e-019  6.300e-019   -18.035   -18.201    -0.166
   H3AsO4                2.875e-023  2.880e-023   -22.541   -22.541     0.001
   AsO4-3                2.644e-023  1.120e-023   -22.578   -22.951    -0.373
Ba              2.100e-005
   Ba+2                  2.022e-005  1.380e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.628e-007  6.933e-007    -6.118    -6.159    -0.041
   BaCO3                 1.389e-008  1.392e-008    -7.857    -7.856     0.001
   BaSO4                 2.776e-010  2.782e-010    -9.557    -9.556     0.001
   BaOH+                 4.086e-012  3.714e-012   -11.389   -11.430    -0.041
C(-4)           7.500e-003
   CH4                   7.500e-003  7.515e-003    -2.125    -2.124     0.001
C(4)            7.391e-003
   HCO3-                 5.747e-003  5.240e-003    -2.241    -2.281    -0.040
   CO2                   1.481e-003  1.484e-003    -2.830    -2.829     0.001
   CaHCO3+               1.248e-004  1.134e-004    -3.904    -3.945    -0.041
   MnHCO3+               1.072e-005  9.747e-006    -4.970    -5.011    -0.041
   FeHCO3+               1.048e-005  9.525e-006    -4.980    -5.021    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.776e-006  3.432e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.824e-006  1.952e-006    -5.549    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.628e-007  6.933e-007    -6.118    -6.159    -0.041
   NaHCO3                5.807e-007  5.819e-007    -6.236    -6.235     0.001
   MgCO3                 1.041e-007  1.043e-007    -6.983    -6.982     0.001
   BaCO3                 1.389e-008  1.392e-008    -7.857    -7.856     0.001
   NaCO3-                7.895e-009  7.177e-009    -8.103    -8.144    -0.041
Ca              2.588e-003
   Ca+2                  2.458e-003  1.697e-003    -2.609    -2.770    -0.161
   CaHCO3+               1.248e-004  1.134e-004    -3.904    -3.945    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.359e-008  1.362e-008    -7.867    -7.866     0.001
   CaOH+                 2.461e-009  2.237e-009    -8.609    -8.650    -0.041
   CaHSO4+               1.105e-014  1.004e-014   -13.957   -13.998    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.382e-009  7.619e-009    -8.077    -8.118    -0.041
   FeCl+                 2.474e-009  2.249e-009    -8.607    -8.648    -0.041
   MnCl2                 2.974e-013  2.980e-013   -12.527   -12.526     0.001
   MnCl3-                8.090e-018  7.354e-018   -17.092   -17.133    -0.041
   FeCl+2                7.915e-025  5.403e-025   -24.102   -24.267    -0.166
   FeCl2+                2.379e-028  2.163e-028   -27.624   -27.665    -0.041
   FeCl3                 1.934e-033  1.938e-033   -32.714   -32.713     0.001
Fe(2)           8.308e-005



   Fe(HS)2               4.478e-005  4.487e-005    -4.349    -4.348     0.001
   Fe+2                  2.663e-005  1.818e-005    -4.575    -4.740    -0.166
   FeHCO3+               1.048e-005  9.525e-006    -4.980    -5.021    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.829e-007  2.571e-007    -6.548    -6.590    -0.041
   FeOH+                 5.022e-008  4.565e-008    -7.299    -7.341    -0.041
   FeCl+                 2.474e-009  2.249e-009    -8.607    -8.648    -0.041
   FeSO4                 1.297e-010  1.300e-010    -9.887    -9.886     0.001
   Fe(OH)2               3.079e-012  3.085e-012   -11.512   -11.511     0.001
   Fe(OH)3-              1.001e-015  9.101e-016   -14.999   -15.041    -0.041
   FeHSO4+               1.183e-016  1.076e-016   -15.927   -15.968    -0.041
Fe(3)           5.733e-014
   Fe(OH)2+              2.961e-014  2.692e-014   -13.529   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.194e-016  1.994e-016   -15.659   -15.700    -0.041
   FeOH+2                1.499e-017  1.024e-017   -16.824   -16.990    -0.166
   Fe+3                  4.713e-022  1.997e-022   -21.327   -21.700    -0.373
   FeCl+2                7.915e-025  5.403e-025   -24.102   -24.267    -0.166
   FeSO4+                9.684e-026  8.803e-026   -25.014   -25.055    -0.041
   FeCl2+                2.379e-028  2.163e-028   -27.624   -27.665    -0.041
   Fe(SO4)2-             8.518e-032  7.743e-032   -31.070   -31.111    -0.041
   FeHSO4+2              4.347e-032  2.968e-032   -31.362   -31.528    -0.166
   Fe2(OH)2+4            1.298e-032  2.821e-033   -31.887   -32.550    -0.663
   FeCl3                 1.934e-033  1.938e-033   -32.714   -32.713     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.764   -43.800    -1.036
H(0)            1.693e-009
   H2                    8.466e-010  8.482e-010    -9.072    -9.071     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.339e-012  4.853e-012   -11.273   -11.314    -0.041
Mg              8.450e-005
   Mg+2                  8.062e-005  5.598e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.776e-006  3.432e-006    -5.423    -5.464    -0.041
   MgCO3                 1.041e-007  1.043e-007    -6.983    -6.982     0.001
   MgOH+                 1.775e-009  1.614e-009    -8.751    -8.792    -0.041
   MgSO4                 5.266e-010  5.276e-010    -9.279    -9.278     0.001
Mn(2)           4.454e-005
   Mn+2                  3.057e-005  2.087e-005    -4.515    -4.680    -0.166
   MnHCO3+               1.072e-005  9.747e-006    -4.970    -5.011    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.382e-009  7.619e-009    -8.077    -8.118    -0.041
   MnOH+                 4.687e-009  4.260e-009    -8.329    -8.371    -0.041
   MnSO4                 1.489e-010  1.492e-010    -9.827    -9.826     0.001
   MnCl2                 2.974e-013  2.980e-013   -12.527   -12.526     0.001
   MnCl3-                8.090e-018  7.354e-018   -17.092   -17.133    -0.041
   Mn(OH)3-              1.822e-019  1.656e-019   -18.739   -18.781    -0.041
Mn(3)           1.751e-034
   Mn+3                  1.751e-034  7.419e-035   -33.757   -34.130    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.512   -83.678    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.960   -97.001    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.807e-007  5.819e-007    -6.236    -6.235     0.001
   NaCO3-                7.895e-009  7.177e-009    -8.103    -8.144    -0.041
   NaSO4-                4.377e-011  3.979e-011   -10.359   -10.400    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.238   -74.237     0.001
S(-2)           2.083e-004
   HS-                   5.789e-005  5.262e-005    -4.237    -4.279    -0.041
   H2S                   5.782e-005  5.793e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.478e-005  4.487e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.237e-007  2.943e-007    -6.490    -6.531    -0.041
   Fe(HS)3-              2.829e-007  2.571e-007    -6.548    -6.590    -0.041
   S5-2                  1.456e-007  1.062e-007    -6.837    -6.974    -0.137
   S4-2                  8.621e-008  6.197e-008    -7.064    -7.208    -0.143



   S6-2                  7.438e-008  5.497e-008    -7.129    -7.260    -0.131
   S-2                   7.395e-011  5.048e-011   -10.131   -10.297    -0.166
   S3-2                  3.087e-011  2.184e-011   -10.510   -10.661    -0.150
   S2-2                  1.775e-012  1.239e-012   -11.751   -11.907    -0.156
   As3S4(HS)2-           7.048e-016  6.406e-016   -15.152   -15.193    -0.041
S(6)            7.317e-008
   SO4-2                 5.845e-008  4.020e-008    -7.233    -7.396    -0.162
   CaSO4                 1.359e-008  1.362e-008    -7.867    -7.866     0.001
   MgSO4                 5.266e-010  5.276e-010    -9.279    -9.278     0.001
   BaSO4                 2.776e-010  2.782e-010    -9.557    -9.556     0.001
   MnSO4                 1.489e-010  1.492e-010    -9.827    -9.826     0.001
   FeSO4                 1.297e-010  1.300e-010    -9.887    -9.886     0.001
   NaSO4-                4.377e-011  3.979e-011   -10.359   -10.400    -0.041
   KSO4-                 5.339e-012  4.853e-012   -11.273   -11.314    -0.041
   HSO4-                 5.414e-013  4.921e-013   -12.266   -12.308    -0.041
   CaHSO4+               1.105e-014  1.004e-014   -13.957   -13.998    -0.041
   FeHSO4+               1.183e-016  1.076e-016   -15.927   -15.968    -0.041
   FeSO4+                9.684e-026  8.803e-026   -25.014   -25.055    -0.041
   Fe(SO4)2-             8.518e-032  7.743e-032   -31.070   -31.111    -0.041
   FeHSO4+2              4.347e-032  2.968e-032   -31.362   -31.528    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.81  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.29  -12.26   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.82  -43.65   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.05  -43.26   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.92  -42.20   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.00  -45.39   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3



Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.74  -90.45   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.75  -12.08    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.24   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.63  -14.80   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 85.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.700e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.435e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.882e-003 -4.718e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.212e-004  4.212e-004
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  4.631e-003  4.631e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------



Hfo           
 8.999e-005  Surface charge, eq

Hfo_s         
 2.941e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.877e-006       0.638  1.877e-006      -5.726
Hfo_sOMn+        7.830e-007       0.266  7.830e-007      -6.106
Hfo_sOFe+        1.922e-007       0.065  1.922e-007      -6.716
Hfo_sOHBa+2      4.721e-008       0.016  4.721e-008      -7.326
Hfo_sOH2+        2.908e-008       0.010  2.908e-008      -7.536
Hfo_sOH          1.186e-008       0.004  1.186e-008      -7.926
Hfo_sO-          1.107e-010       0.000  1.107e-010      -9.956

Hfo           
 8.999e-005  Surface charge, eq

Hfo_w         
 1.176e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.799e-005       0.663  7.799e-005      -4.108
Hfo_wOH          3.180e-005       0.270  3.180e-005      -4.498
Hfo_wOFe+        4.811e-006       0.041  4.811e-006      -5.318
Hfo_wOMn+        1.668e-006       0.014  1.668e-006      -5.778
Hfo_wOCa+        6.059e-007       0.005  6.059e-007      -6.218
Hfo_wOMg+        3.556e-007       0.003  3.556e-007      -6.449
Hfo_wO-          2.970e-007       0.003  2.970e-007      -6.527
Hfo_wOFeOH       1.029e-007       0.001  1.029e-007      -6.987
Hfo_wH2AsO3      6.323e-009       0.000  6.323e-009      -8.199
Hfo_wOBa+        2.202e-010       0.000  2.202e-010      -9.657
Hfo_wSO4-        9.581e-012       0.000  9.580e-012     -11.019
Hfo_wOHSO4-2     7.792e-012       0.000  7.792e-012     -11.108
Hfo_wOHAsO4-3    1.355e-017       0.000  1.355e-017     -16.868
Hfo_wHAsO4-      1.825e-018       0.000  1.825e-018     -17.739
Hfo_wH2AsO4      1.448e-019       0.000  1.448e-019     -18.839

Mno           
-1.207e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.401e-028       0.000  1.401e-028     -27.854
Mno_O3Ca         8.691e-030       0.000  8.691e-030     -29.061
Mno_O3-2         7.101e-030       0.000  7.101e-030     -29.149
Mno_O3HMn+       2.420e-030       0.000  2.420e-030     -29.616
Mno_O3Ba         1.487e-030       0.000  1.487e-030     -29.828
Mno_O3H-         3.075e-031       0.000  3.075e-031     -30.512
Mno_O3Na-        1.486e-031       0.000  1.486e-031     -30.828
Mno_O3HCa+       1.310e-031       0.000  1.310e-031     -30.883
Mno_O3Mg         1.091e-031       0.000  1.091e-031     -30.962
Mno_O3HBa+       4.008e-032       0.000  4.008e-032     -31.397
Mno_O3HMg+       1.113e-033       0.000  1.113e-033     -32.953
Mno_O3HNa        6.006e-034       0.000  6.006e-034     -33.221
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.702e-041       0.000  8.702e-041     -40.060
Mno_O3H3Cl       2.148e-043       0.000  2.147e-043     -42.668

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.246e-007  3.246e-007



Ba               2.100e-005  2.100e-005
C                1.497e-002  1.497e-002
Ca               2.587e-003  2.587e-003
Cl               9.873e-005  9.873e-005
Fe               8.307e-005  8.307e-005
K                1.893e-005  1.893e-005
Mg               8.451e-005  8.451e-005
Mn               4.452e-005  4.452e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.940      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.379e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.068e-003
                       Total CO2 (mol/kg)  =  7.385e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.906e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.52
                               Iterations  =  44
                                  Total H  = 1.110517e+002
                                  Total O  = 5.552827e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.369e-007  1.258e-007    -6.864    -6.900    -0.037
   OH-                   8.753e-008  7.957e-008    -7.058    -7.099    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.246e-007
   AsS(OH)(HS)-          3.238e-007  2.944e-007    -6.490    -6.531    -0.041
   H3AsO3                7.719e-010  7.734e-010    -9.112    -9.112     0.001
   H2AsO3-               4.789e-012  4.353e-012   -11.320   -11.361    -0.041
   As3S4(HS)2-           7.042e-016  6.402e-016   -15.152   -15.194    -0.041
   H4AsO3+               5.302e-017  4.820e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.011e-019  6.905e-020   -18.995   -19.161    -0.166
   AsO3-3                2.585e-028  1.095e-028   -27.588   -27.960    -0.373
As(5)           2.182e-018
   H2AsO4-               1.259e-018  1.145e-018   -17.900   -17.941    -0.041
   HAsO4-2               9.222e-019  6.297e-019   -18.035   -18.201    -0.166
   H3AsO4                2.868e-023  2.873e-023   -22.542   -22.542     0.001
   AsO4-3                2.645e-023  1.121e-023   -22.578   -22.950    -0.373
Ba              2.100e-005
   Ba+2                  2.022e-005  1.381e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.623e-007  6.930e-007    -6.118    -6.159    -0.041
   BaCO3                 1.390e-008  1.393e-008    -7.857    -7.856     0.001
   BaSO4                 2.745e-010  2.750e-010    -9.562    -9.561     0.001
   BaOH+                 4.090e-012  3.718e-012   -11.388   -11.430    -0.041
C(-4)           7.585e-003
   CH4                   7.585e-003  7.600e-003    -2.120    -2.119     0.001
C(4)            7.385e-003
   HCO3-                 5.743e-003  5.236e-003    -2.241    -2.281    -0.040
   CO2                   1.478e-003  1.481e-003    -2.830    -2.829     0.001
   CaHCO3+               1.247e-004  1.133e-004    -3.904    -3.946    -0.041
   MnHCO3+               1.071e-005  9.738e-006    -4.970    -5.012    -0.041
   FeHCO3+               1.047e-005  9.516e-006    -4.980    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.774e-006  3.430e-006    -5.423    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.825e-006  1.952e-006    -5.549    -5.709    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001



   BaHCO3+               7.623e-007  6.930e-007    -6.118    -6.159    -0.041
   NaHCO3                5.804e-007  5.815e-007    -6.236    -6.235     0.001
   MgCO3                 1.041e-007  1.043e-007    -6.983    -6.982     0.001
   BaCO3                 1.390e-008  1.393e-008    -7.857    -7.856     0.001
   NaCO3-                7.898e-009  7.179e-009    -8.102    -8.144    -0.041
Ca              2.587e-003
   Ca+2                  2.457e-003  1.697e-003    -2.610    -2.770    -0.161
   CaHCO3+               1.247e-004  1.133e-004    -3.904    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.343e-008  1.345e-008    -7.872    -7.871     0.001
   CaOH+                 2.462e-009  2.238e-009    -8.609    -8.650    -0.041
   CaHSO4+               1.091e-014  9.913e-015   -13.962   -14.004    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.379e-009  7.617e-009    -8.077    -8.118    -0.041
   FeCl+                 2.473e-009  2.248e-009    -8.607    -8.648    -0.041
   MnCl2                 2.973e-013  2.979e-013   -12.527   -12.526     0.001
   MnCl3-                8.088e-018  7.352e-018   -17.092   -17.134    -0.041
   FeCl+2                7.891e-025  5.388e-025   -24.103   -24.269    -0.166
   FeCl2+                2.372e-028  2.157e-028   -27.625   -27.666    -0.041
   FeCl3                 1.929e-033  1.932e-033   -32.715   -32.714     0.001
Fe(2)           8.307e-005
   Fe(HS)2               4.479e-005  4.488e-005    -4.349    -4.348     0.001
   Fe+2                  2.662e-005  1.817e-005    -4.575    -4.741    -0.166
   FeHCO3+               1.047e-005  9.516e-006    -4.980    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.830e-007  2.573e-007    -6.548    -6.590    -0.041
   FeOH+                 5.025e-008  4.568e-008    -7.299    -7.340    -0.041
   FeCl+                 2.473e-009  2.248e-009    -8.607    -8.648    -0.041
   FeSO4                 1.282e-010  1.284e-010    -9.892    -9.891     0.001
   Fe(OH)2               3.084e-012  3.090e-012   -11.511   -11.510     0.001
   Fe(OH)3-              1.004e-015  9.124e-016   -14.998   -15.040    -0.041
   FeHSO4+               1.168e-016  1.062e-016   -15.933   -15.974    -0.041
Fe(3)           5.730e-014
   Fe(OH)2+              2.958e-014  2.689e-014   -13.529   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.196e-016  1.996e-016   -15.658   -15.700    -0.041
   FeOH+2                1.497e-017  1.022e-017   -16.825   -16.991    -0.166
   Fe+3                  4.699e-022  1.991e-022   -21.328   -21.701    -0.373
   FeCl+2                7.891e-025  5.388e-025   -24.103   -24.269    -0.166
   FeSO4+                9.545e-026  8.676e-026   -25.020   -25.062    -0.041
   FeCl2+                2.372e-028  2.157e-028   -27.625   -27.666    -0.041
   Fe(SO4)2-             8.298e-032  7.543e-032   -31.081   -31.122    -0.041
   FeHSO4+2              4.280e-032  2.922e-032   -31.369   -31.534    -0.166
   Fe2(OH)2+4            1.293e-032  2.810e-033   -31.888   -32.551    -0.663
   FeCl3                 1.929e-033  1.932e-033   -32.715   -32.714     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.766   -43.802    -1.036
H(0)            1.699e-009
   H2                    8.493e-010  8.510e-010    -9.071    -9.070     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.277e-012  4.797e-012   -11.278   -11.319    -0.041
Mg              8.451e-005
   Mg+2                  8.063e-005  5.599e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.774e-006  3.430e-006    -5.423    -5.465    -0.041
   MgCO3                 1.041e-007  1.043e-007    -6.983    -6.982     0.001
   MgOH+                 1.777e-009  1.616e-009    -8.750    -8.792    -0.041
   MgSO4                 5.206e-010  5.216e-010    -9.284    -9.283     0.001
Mn(2)           4.452e-005
   Mn+2                  3.056e-005  2.087e-005    -4.515    -4.681    -0.166
   MnHCO3+               1.071e-005  9.738e-006    -4.970    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.379e-009  7.617e-009    -8.077    -8.118    -0.041
   MnOH+                 4.690e-009  4.263e-009    -8.329    -8.370    -0.041
   MnSO4                 1.472e-010  1.475e-010    -9.832    -9.831     0.001
   MnCl2                 2.973e-013  2.979e-013   -12.527   -12.526     0.001
   MnCl3-                8.088e-018  7.352e-018   -17.092   -17.134    -0.041



   Mn(OH)3-              1.827e-019  1.660e-019   -18.738   -18.780    -0.041
Mn(3)           1.746e-034
   Mn+3                  1.746e-034  7.398e-035   -33.758   -34.131    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.514   -83.679    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.962   -97.004    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.804e-007  5.815e-007    -6.236    -6.235     0.001
   NaCO3-                7.898e-009  7.179e-009    -8.102    -8.144    -0.041
   NaSO4-                4.327e-011  3.933e-011   -10.364   -10.405    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.241   -74.240     0.001
S(-2)           2.083e-004
   HS-                   5.791e-005  5.264e-005    -4.237    -4.279    -0.041
   H2S                   5.778e-005  5.789e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.479e-005  4.488e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.238e-007  2.944e-007    -6.490    -6.531    -0.041
   Fe(HS)3-              2.830e-007  2.573e-007    -6.548    -6.590    -0.041
   S5-2                  1.458e-007  1.063e-007    -6.836    -6.973    -0.137
   S4-2                  8.632e-008  6.204e-008    -7.064    -7.207    -0.143
   S6-2                  7.447e-008  5.504e-008    -7.128    -7.259    -0.131
   S-2                   7.403e-011  5.055e-011   -10.131   -10.296    -0.166
   S3-2                  3.091e-011  2.186e-011   -10.510   -10.660    -0.150
   S2-2                  1.777e-012  1.241e-012   -11.750   -11.906    -0.156
   As3S4(HS)2-           7.042e-016  6.402e-016   -15.152   -15.194    -0.041
S(6)            7.231e-008
   SO4-2                 5.777e-008  3.974e-008    -7.238    -7.401    -0.162
   CaSO4                 1.343e-008  1.345e-008    -7.872    -7.871     0.001
   MgSO4                 5.206e-010  5.216e-010    -9.284    -9.283     0.001
   BaSO4                 2.745e-010  2.750e-010    -9.562    -9.561     0.001
   MnSO4                 1.472e-010  1.475e-010    -9.832    -9.831     0.001
   FeSO4                 1.282e-010  1.284e-010    -9.892    -9.891     0.001
   NaSO4-                4.327e-011  3.933e-011   -10.364   -10.405    -0.041
   KSO4-                 5.277e-012  4.797e-012   -11.278   -11.319    -0.041
   HSO4-                 5.346e-013  4.860e-013   -12.272   -12.313    -0.041
   CaHSO4+               1.091e-014  9.913e-015   -13.962   -14.004    -0.041
   FeHSO4+               1.168e-016  1.062e-016   -15.933   -15.974    -0.041
   FeSO4+                9.545e-026  8.676e-026   -25.020   -25.062    -0.041
   Fe(SO4)2-             8.298e-032  7.543e-032   -31.081   -31.122    -0.041
   FeHSO4+2              4.280e-032  2.922e-032   -31.369   -31.534    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.81  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.29  -12.26   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O



Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.83  -43.66   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.06  -43.27   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.93  -42.21   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.01  -45.40   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.75  -90.46   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.75  -12.08    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 86.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.720e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.434e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.762e-003 -4.838e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.213e-004  4.213e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.751e-003  4.751e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 8.813e-005  Surface charge, eq

Hfo_s         
 2.881e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.839e-006       0.638  1.839e-006      -5.736
Hfo_sOMn+        7.675e-007       0.266  7.675e-007      -6.115
Hfo_sOFe+        1.884e-007       0.065  1.884e-007      -6.725
Hfo_sOHBa+2      4.625e-008       0.016  4.625e-008      -7.335
Hfo_sOH2+        2.846e-008       0.010  2.846e-008      -7.546
Hfo_sOH          1.161e-008       0.004  1.161e-008      -7.935
Hfo_sO-          1.086e-010       0.000  1.086e-010      -9.964

Hfo           
 8.813e-005  Surface charge, eq

Hfo_w         
 1.152e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.637e-005       0.663  7.637e-005      -4.117
Hfo_wOH          3.117e-005       0.270  3.117e-005      -4.506
Hfo_wOFe+        4.719e-006       0.041  4.719e-006      -5.326
Hfo_wOMn+        1.636e-006       0.014  1.636e-006      -5.786
Hfo_wOCa+        5.943e-007       0.005  5.943e-007      -6.226
Hfo_wOMg+        3.489e-007       0.003  3.489e-007      -6.457
Hfo_wO-          2.914e-007       0.003  2.914e-007      -6.535
Hfo_wOFeOH       1.010e-007       0.001  1.010e-007      -6.996
Hfo_wH2AsO3      6.203e-009       0.000  6.203e-009      -8.207
Hfo_wOBa+        2.161e-010       0.000  2.161e-010      -9.665
Hfo_wSO4-        9.274e-012       0.000  9.274e-012     -11.033
Hfo_wOHSO4-2     7.550e-012       0.000  7.550e-012     -11.122
Hfo_wOHAsO4-3    1.329e-017       0.000  1.329e-017     -16.877
Hfo_wHAsO4-      1.786e-018       0.000  1.786e-018     -17.748
Hfo_wH2AsO4      1.416e-019       0.000  1.416e-019     -18.849



Mno           
-1.209e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.403e-028       0.000  1.403e-028     -27.853
Mno_O3Ca         8.705e-030       0.000  8.705e-030     -29.060
Mno_O3-2         7.114e-030       0.000  7.114e-030     -29.148
Mno_O3HMn+       2.421e-030       0.000  2.421e-030     -29.616
Mno_O3Ba         1.490e-030       0.000  1.490e-030     -29.827
Mno_O3H-         3.078e-031       0.000  3.078e-031     -30.512
Mno_O3Na-        1.489e-031       0.000  1.489e-031     -30.827
Mno_O3HCa+       1.311e-031       0.000  1.311e-031     -30.882
Mno_O3Mg         1.093e-031       0.000  1.093e-031     -30.961
Mno_O3HBa+       4.012e-032       0.000  4.012e-032     -31.397
Mno_O3HMg+       1.114e-033       0.000  1.114e-033     -32.953
Mno_O3HNa        6.012e-034       0.000  6.012e-034     -33.221
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.694e-041       0.000  8.693e-041     -40.061
Mno_O3H3Cl       2.146e-043       0.000  2.145e-043     -42.668

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.247e-007  3.247e-007
Ba               2.100e-005  2.100e-005
C                1.505e-002  1.505e-002
Ca               2.586e-003  2.586e-003
Cl               9.873e-005  9.873e-005
Fe               8.306e-005  8.306e-005
K                1.893e-005  1.893e-005
Mg               8.451e-005  8.451e-005
Mn               4.450e-005  4.450e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance
                                       pe  =  -3.941      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.375e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.064e-003
                       Total CO2 (mol/kg)  =  7.379e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.887e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.51
                               Iterations  =  43
                                  Total H  = 1.110522e+002
                                  Total O  = 5.552834e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.367e-007  1.257e-007    -6.864    -6.901    -0.037
   OH-                   8.761e-008  7.964e-008    -7.057    -7.099    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.247e-007
   AsS(OH)(HS)-          3.240e-007  2.945e-007    -6.490    -6.531    -0.041
   H3AsO3                7.725e-010  7.740e-010    -9.112    -9.111     0.001
   H2AsO3-               4.797e-012  4.360e-012   -11.319   -11.360    -0.041



   As3S4(HS)2-           7.037e-016  6.397e-016   -15.153   -15.194    -0.041
   H4AsO3+               5.301e-017  4.819e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.014e-019  6.923e-020   -18.994   -19.160    -0.166
   AsO3-3                2.594e-028  1.099e-028   -27.586   -27.959    -0.373
As(5)           2.179e-018
   H2AsO4-               1.258e-018  1.143e-018   -17.900   -17.942    -0.041
   HAsO4-2               9.217e-019  6.294e-019   -18.035   -18.201    -0.166
   H3AsO4                2.861e-023  2.866e-023   -22.544   -22.543     0.001
   AsO4-3                2.645e-023  1.121e-023   -22.577   -22.950    -0.373
Ba              2.100e-005
   Ba+2                  2.022e-005  1.381e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.619e-007  6.926e-007    -6.118    -6.159    -0.041
   BaCO3                 1.390e-008  1.393e-008    -7.857    -7.856     0.001
   BaSO4                 2.713e-010  2.719e-010    -9.566    -9.566     0.001
   BaOH+                 4.095e-012  3.722e-012   -11.388   -11.429    -0.041
C(-4)           7.670e-003
   CH4                   7.670e-003  7.685e-003    -2.115    -2.114     0.001
C(4)            7.379e-003
   HCO3-                 5.739e-003  5.233e-003    -2.241    -2.281    -0.040
   CO2                   1.476e-003  1.479e-003    -2.831    -2.830     0.001
   CaHCO3+               1.245e-004  1.132e-004    -3.905    -3.946    -0.041
   MnHCO3+               1.070e-005  9.729e-006    -4.971    -5.012    -0.041
   FeHCO3+               1.046e-005  9.507e-006    -4.981    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.772e-006  3.429e-006    -5.423    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.826e-006  1.953e-006    -5.549    -5.709    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.619e-007  6.926e-007    -6.118    -6.159    -0.041
   NaHCO3                5.800e-007  5.811e-007    -6.237    -6.236     0.001
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   BaCO3                 1.390e-008  1.393e-008    -7.857    -7.856     0.001
   NaCO3-                7.900e-009  7.181e-009    -8.102    -8.144    -0.041
Ca              2.586e-003
   Ca+2                  2.456e-003  1.696e-003    -2.610    -2.771    -0.161
   CaHCO3+               1.245e-004  1.132e-004    -3.905    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.327e-008  1.330e-008    -7.877    -7.876     0.001
   CaOH+                 2.464e-009  2.240e-009    -8.608    -8.650    -0.041
   CaHSO4+               1.077e-014  9.788e-015   -13.968   -14.009    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.377e-009  7.615e-009    -8.077    -8.118    -0.041
   FeCl+                 2.472e-009  2.247e-009    -8.607    -8.648    -0.041
   MnCl2                 2.973e-013  2.978e-013   -12.527   -12.526     0.001
   MnCl3-                8.086e-018  7.351e-018   -17.092   -17.134    -0.041
   FeCl+2                7.869e-025  5.373e-025   -24.104   -24.270    -0.166
   FeCl2+                2.366e-028  2.151e-028   -27.626   -27.667    -0.041
   FeCl3                 1.923e-033  1.927e-033   -32.716   -32.715     0.001
Fe(2)           8.306e-005
   Fe(HS)2               4.481e-005  4.489e-005    -4.349    -4.348     0.001
   Fe+2                  2.661e-005  1.817e-005    -4.575    -4.741    -0.166
   FeHCO3+               1.046e-005  9.507e-006    -4.981    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.832e-007  2.574e-007    -6.548    -6.589    -0.041
   FeOH+                 5.028e-008  4.571e-008    -7.299    -7.340    -0.041
   FeCl+                 2.472e-009  2.247e-009    -8.607    -8.648    -0.041
   FeSO4                 1.267e-010  1.269e-010    -9.897    -9.896     0.001
   Fe(OH)2               3.089e-012  3.095e-012   -11.510   -11.509     0.001
   Fe(OH)3-              1.006e-015  9.148e-016   -14.997   -15.039    -0.041
   FeHSO4+               1.153e-016  1.048e-016   -15.938   -15.979    -0.041
Fe(3)           5.727e-014
   Fe(OH)2+              2.955e-014  2.687e-014   -13.529   -13.571    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.198e-016  1.998e-016   -15.658   -15.699    -0.041
   FeOH+2                1.494e-017  1.020e-017   -16.826   -16.991    -0.166
   Fe+3                  4.685e-022  1.986e-022   -21.329   -21.702    -0.373



   FeCl+2                7.869e-025  5.373e-025   -24.104   -24.270    -0.166
   FeSO4+                9.408e-026  8.552e-026   -25.026   -25.068    -0.041
   FeCl2+                2.366e-028  2.151e-028   -27.626   -27.667    -0.041
   Fe(SO4)2-             8.086e-032  7.350e-032   -31.092   -31.134    -0.041
   FeHSO4+2              4.215e-032  2.878e-032   -31.375   -31.541    -0.166
   Fe2(OH)2+4            1.288e-032  2.800e-033   -31.890   -32.553    -0.663
   FeCl3                 1.923e-033  1.927e-033   -32.716   -32.715     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.768   -43.804    -1.036
H(0)            1.704e-009
   H2                    8.520e-010  8.537e-010    -9.070    -9.069     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.216e-012  4.742e-012   -11.283   -11.324    -0.041
Mg              8.451e-005
   Mg+2                  8.063e-005  5.600e-005    -4.093    -4.252    -0.158
   MgHCO3+               3.772e-006  3.429e-006    -5.423    -5.465    -0.041
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   MgOH+                 1.779e-009  1.618e-009    -8.750    -8.791    -0.041
   MgSO4                 5.147e-010  5.157e-010    -9.288    -9.288     0.001
Mn(2)           4.450e-005
   Mn+2                  3.055e-005  2.086e-005    -4.515    -4.681    -0.166
   MnHCO3+               1.070e-005  9.729e-006    -4.971    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.377e-009  7.615e-009    -8.077    -8.118    -0.041
   MnOH+                 4.692e-009  4.266e-009    -8.329    -8.370    -0.041
   MnSO4                 1.454e-010  1.457e-010    -9.837    -9.836     0.001
   MnCl2                 2.973e-013  2.978e-013   -12.527   -12.526     0.001
   MnCl3-                8.086e-018  7.351e-018   -17.092   -17.134    -0.041
   Mn(OH)3-              1.831e-019  1.665e-019   -18.737   -18.779    -0.041
Mn(3)           1.741e-034
   Mn+3                  1.741e-034  7.377e-035   -33.759   -34.132    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.515   -83.681    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.965   -97.006    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.800e-007  5.811e-007    -6.237    -6.236     0.001
   NaCO3-                7.900e-009  7.181e-009    -8.102    -8.144    -0.041
   NaSO4-                4.277e-011  3.888e-011   -10.369   -10.410    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.244   -74.243     0.001
S(-2)           2.083e-004
   HS-                   5.792e-005  5.265e-005    -4.237    -4.279    -0.041
   H2S                   5.774e-005  5.785e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.481e-005  4.489e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.240e-007  2.945e-007    -6.490    -6.531    -0.041
   Fe(HS)3-              2.832e-007  2.574e-007    -6.548    -6.589    -0.041
   S5-2                  1.460e-007  1.065e-007    -6.836    -6.973    -0.137
   S4-2                  8.642e-008  6.212e-008    -7.063    -7.207    -0.143
   S6-2                  7.455e-008  5.511e-008    -7.128    -7.259    -0.131
   S-2                   7.412e-011  5.061e-011   -10.130   -10.296    -0.166
   S3-2                  3.094e-011  2.189e-011   -10.509   -10.660    -0.150
   S2-2                  1.779e-012  1.242e-012   -11.750   -11.906    -0.156
   As3S4(HS)2-           7.037e-016  6.397e-016   -15.153   -15.194    -0.041
S(6)            7.148e-008
   SO4-2                 5.710e-008  3.928e-008    -7.243    -7.406    -0.162
   CaSO4                 1.327e-008  1.330e-008    -7.877    -7.876     0.001
   MgSO4                 5.147e-010  5.157e-010    -9.288    -9.288     0.001
   BaSO4                 2.713e-010  2.719e-010    -9.566    -9.566     0.001
   MnSO4                 1.454e-010  1.457e-010    -9.837    -9.836     0.001
   FeSO4                 1.267e-010  1.269e-010    -9.897    -9.896     0.001
   NaSO4-                4.277e-011  3.888e-011   -10.369   -10.410    -0.041
   KSO4-                 5.216e-012  4.742e-012   -11.283   -11.324    -0.041
   HSO4-                 5.280e-013  4.799e-013   -12.277   -12.319    -0.041
   CaHSO4+               1.077e-014  9.788e-015   -13.968   -14.009    -0.041
   FeHSO4+               1.153e-016  1.048e-016   -15.938   -15.979    -0.041



   FeSO4+                9.408e-026  8.552e-026   -25.026   -25.068    -0.041
   Fe(SO4)2-             8.086e-032  7.350e-032   -31.092   -31.134    -0.041
   FeHSO4+2              4.215e-032  2.878e-032   -31.375   -31.541    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.30  -12.27   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.84  -43.67   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.07  -43.28   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.94  -42.22   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.02  -45.41   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.77  -90.48   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.76  -12.09    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2



Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.64  -14.81   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 87.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.740e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.433e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.642e-003 -4.958e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.213e-004  4.213e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.871e-003  4.871e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 8.628e-005  Surface charge, eq

Hfo_s         
 2.821e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.800e-006       0.638  1.800e-006      -5.745
Hfo_sOMn+        7.520e-007       0.267  7.520e-007      -6.124
Hfo_sOFe+        1.846e-007       0.065  1.846e-007      -6.734
Hfo_sOHBa+2      4.529e-008       0.016  4.529e-008      -7.344
Hfo_sOH2+        2.784e-008       0.010  2.784e-008      -7.555
Hfo_sOH          1.137e-008       0.004  1.137e-008      -7.944
Hfo_sO-          1.064e-010       0.000  1.064e-010      -9.973

Hfo           



 8.628e-005  Surface charge, eq
Hfo_w         

 1.128e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.475e-005       0.662  7.475e-005      -4.126
Hfo_wOH          3.054e-005       0.271  3.054e-005      -4.515
Hfo_wOFe+        4.626e-006       0.041  4.626e-006      -5.335
Hfo_wOMn+        1.604e-006       0.014  1.604e-006      -5.795
Hfo_wOCa+        5.826e-007       0.005  5.826e-007      -6.235
Hfo_wOMg+        3.422e-007       0.003  3.422e-007      -6.466
Hfo_wO-          2.858e-007       0.003  2.858e-007      -6.544
Hfo_wOFeOH       9.915e-008       0.001  9.915e-008      -7.004
Hfo_wH2AsO3      6.082e-009       0.000  6.082e-009      -8.216
Hfo_wOBa+        2.120e-010       0.000  2.119e-010      -9.674
Hfo_wSO4-        8.975e-012       0.000  8.975e-012     -11.047
Hfo_wOHSO4-2     7.313e-012       0.000  7.313e-012     -11.136
Hfo_wOHAsO4-3    1.302e-017       0.000  1.302e-017     -16.885
Hfo_wHAsO4-      1.748e-018       0.000  1.748e-018     -17.758
Hfo_wH2AsO4      1.384e-019       0.000  1.384e-019     -18.859

Mno           
-1.212e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.405e-028       0.000  1.405e-028     -27.852
Mno_O3Ca         8.719e-030       0.000  8.719e-030     -29.060
Mno_O3-2         7.127e-030       0.000  7.127e-030     -29.147
Mno_O3HMn+       2.423e-030       0.000  2.423e-030     -29.616
Mno_O3Ba         1.493e-030       0.000  1.493e-030     -29.826
Mno_O3H-         3.081e-031       0.000  3.081e-031     -30.511
Mno_O3Na-        1.492e-031       0.000  1.492e-031     -30.826
Mno_O3HCa+       1.312e-031       0.000  1.312e-031     -30.882
Mno_O3Mg         1.095e-031       0.000  1.095e-031     -30.961
Mno_O3HBa+       4.017e-032       0.000  4.016e-032     -31.396
Mno_O3HMg+       1.116e-033       0.000  1.116e-033     -32.952
Mno_O3HNa        6.018e-034       0.000  6.017e-034     -33.221
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.686e-041       0.000  8.685e-041     -40.061
Mno_O3H3Cl       2.144e-043       0.000  2.144e-043     -42.669

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.248e-007  3.249e-007
Ba               2.100e-005  2.100e-005
C                1.513e-002  1.513e-002
Ca               2.585e-003  2.585e-003
Cl               9.873e-005  9.873e-005
Fe               8.305e-005  8.305e-005
K                1.893e-005  1.893e-005
Mg               8.452e-005  8.452e-005
Mn               4.447e-005  4.448e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance
                                       pe  =  -3.943      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.372e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.060e-003
                       Total CO2 (mol/kg)  =  7.372e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.869e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.49
                               Iterations  =  30
                                  Total H  = 1.110527e+002
                                  Total O  = 5.552842e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.366e-007  1.255e-007    -6.865    -6.901    -0.037
   OH-                   8.769e-008  7.971e-008    -7.057    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.248e-007
   AsS(OH)(HS)-          3.241e-007  2.946e-007    -6.489    -6.531    -0.041
   H3AsO3                7.731e-010  7.746e-010    -9.112    -9.111     0.001
   H2AsO3-               4.805e-012  4.368e-012   -11.318   -11.360    -0.041
   As3S4(HS)2-           7.032e-016  6.393e-016   -15.153   -15.194    -0.041
   H4AsO3+               5.300e-017  4.818e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.017e-019  6.942e-020   -18.993   -19.159    -0.166
   AsO3-3                2.603e-028  1.103e-028   -27.585   -27.957    -0.373
As(5)           2.177e-018
   H2AsO4-               1.256e-018  1.142e-018   -17.901   -17.943    -0.041
   HAsO4-2               9.212e-019  6.291e-019   -18.036   -18.201    -0.166
   H3AsO4                2.854e-023  2.859e-023   -22.545   -22.544     0.001
   AsO4-3                2.646e-023  1.122e-023   -22.577   -22.950    -0.373
Ba              2.100e-005
   Ba+2                  2.022e-005  1.381e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.615e-007  6.923e-007    -6.118    -6.160    -0.041
   BaCO3                 1.391e-008  1.394e-008    -7.857    -7.856     0.001
   BaSO4                 2.683e-010  2.688e-010    -9.571    -9.571     0.001
   BaOH+                 4.099e-012  3.726e-012   -11.387   -11.429    -0.041
C(-4)           7.755e-003
   CH4                   7.755e-003  7.770e-003    -2.110    -2.110     0.001
C(4)            7.372e-003
   HCO3-                 5.735e-003  5.229e-003    -2.241    -2.282    -0.040
   CO2                   1.474e-003  1.477e-003    -2.832    -2.831     0.001
   CaHCO3+               1.244e-004  1.131e-004    -3.905    -3.947    -0.041
   MnHCO3+               1.069e-005  9.720e-006    -4.971    -5.012    -0.041
   FeHCO3+               1.045e-005  9.498e-006    -4.981    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.770e-006  3.427e-006    -5.424    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.826e-006  1.953e-006    -5.549    -5.709    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.615e-007  6.923e-007    -6.118    -6.160    -0.041
   NaHCO3                5.796e-007  5.808e-007    -6.237    -6.236     0.001
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   BaCO3                 1.391e-008  1.394e-008    -7.857    -7.856     0.001
   NaCO3-                7.902e-009  7.184e-009    -8.102    -8.144    -0.041
Ca              2.585e-003
   Ca+2                  2.455e-003  1.696e-003    -2.610    -2.771    -0.161
   CaHCO3+               1.244e-004  1.131e-004    -3.905    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.312e-008  1.314e-008    -7.882    -7.881     0.001
   CaOH+                 2.465e-009  2.241e-009    -8.608    -8.650    -0.041
   CaHSO4+               1.063e-014  9.665e-015   -13.973   -14.015    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.374e-009  7.613e-009    -8.077    -8.118    -0.041
   FeCl+                 2.471e-009  2.247e-009    -8.607    -8.648    -0.041
   MnCl2                 2.972e-013  2.978e-013   -12.527   -12.526     0.001



   MnCl3-                8.084e-018  7.349e-018   -17.092   -17.134    -0.041
   FeCl+2                7.846e-025  5.358e-025   -24.105   -24.271    -0.166
   FeCl2+                2.359e-028  2.145e-028   -27.627   -27.669    -0.041
   FeCl3                 1.918e-033  1.922e-033   -32.717   -32.716     0.001
Fe(2)           8.305e-005
   Fe(HS)2               4.482e-005  4.490e-005    -4.349    -4.348     0.001
   Fe+2                  2.660e-005  1.816e-005    -4.575    -4.741    -0.166
   FeHCO3+               1.045e-005  9.498e-006    -4.981    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.833e-007  2.575e-007    -6.548    -6.589    -0.041
   FeOH+                 5.031e-008  4.574e-008    -7.298    -7.340    -0.041
   FeCl+                 2.471e-009  2.247e-009    -8.607    -8.648    -0.041
   FeSO4                 1.252e-010  1.254e-010    -9.902    -9.902     0.001
   Fe(OH)2               3.094e-012  3.100e-012   -11.510   -11.509     0.001
   Fe(OH)3-              1.009e-015  9.171e-016   -14.996   -15.038    -0.041
   FeHSO4+               1.139e-016  1.035e-016   -15.944   -15.985    -0.041
Fe(3)           5.724e-014
   Fe(OH)2+              2.953e-014  2.684e-014   -13.530   -13.571    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.200e-016  2.000e-016   -15.658   -15.699    -0.041
   FeOH+2                1.491e-017  1.018e-017   -16.827   -16.992    -0.166
   Fe+3                  4.671e-022  1.980e-022   -21.331   -21.703    -0.373
   FeCl+2                7.846e-025  5.358e-025   -24.105   -24.271    -0.166
   FeSO4+                9.276e-026  8.432e-026   -25.033   -25.074    -0.041
   FeCl2+                2.359e-028  2.145e-028   -27.627   -27.669    -0.041
   Fe(SO4)2-             7.881e-032  7.165e-032   -31.103   -31.145    -0.041
   FeHSO4+2              4.151e-032  2.835e-032   -31.382   -31.547    -0.166
   Fe2(OH)2+4            1.283e-032  2.789e-033   -31.892   -32.555    -0.663
   FeCl3                 1.918e-033  1.922e-033   -32.717   -32.716     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.770   -43.806    -1.035
H(0)            1.709e-009
   H2                    8.547e-010  8.564e-010    -9.068    -9.067     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.157e-012  4.688e-012   -11.288   -11.329    -0.041
Mg              8.452e-005
   Mg+2                  8.064e-005  5.601e-005    -4.093    -4.252    -0.158
   MgHCO3+               3.770e-006  3.427e-006    -5.424    -5.465    -0.041
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   MgOH+                 1.781e-009  1.619e-009    -8.749    -8.791    -0.041
   MgSO4                 5.090e-010  5.100e-010    -9.293    -9.292     0.001
Mn(2)           4.447e-005
   Mn+2                  3.054e-005  2.085e-005    -4.515    -4.681    -0.166
   MnHCO3+               1.069e-005  9.720e-006    -4.971    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.374e-009  7.613e-009    -8.077    -8.118    -0.041
   MnOH+                 4.695e-009  4.268e-009    -8.328    -8.370    -0.041
   MnSO4                 1.438e-010  1.440e-010    -9.842    -9.842     0.001
   MnCl2                 2.972e-013  2.978e-013   -12.527   -12.526     0.001
   MnCl3-                8.084e-018  7.349e-018   -17.092   -17.134    -0.041
   Mn(OH)3-              1.836e-019  1.669e-019   -18.736   -18.778    -0.041
Mn(3)           1.735e-034
   Mn+3                  1.735e-034  7.356e-035   -33.761   -34.133    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.516   -83.682    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.967   -97.008    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.796e-007  5.808e-007    -6.237    -6.236     0.001
   NaCO3-                7.902e-009  7.184e-009    -8.102    -8.144    -0.041
   NaSO4-                4.229e-011  3.844e-011   -10.374   -10.415    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.246   -74.246     0.001
S(-2)           2.083e-004
   HS-                   5.794e-005  5.267e-005    -4.237    -4.278    -0.041
   H2S                   5.770e-005  5.781e-005    -4.239    -4.238     0.001



   Fe(HS)2               4.482e-005  4.490e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.241e-007  2.946e-007    -6.489    -6.531    -0.041
   Fe(HS)3-              2.833e-007  2.575e-007    -6.548    -6.589    -0.041
   S5-2                  1.461e-007  1.066e-007    -6.835    -6.972    -0.137
   S4-2                  8.651e-008  6.219e-008    -7.063    -7.206    -0.143
   S6-2                  7.464e-008  5.518e-008    -7.127    -7.258    -0.131
   S-2                   7.420e-011  5.067e-011   -10.130   -10.295    -0.166
   S3-2                  3.098e-011  2.192e-011   -10.509   -10.659    -0.150
   S2-2                  1.781e-012  1.244e-012   -11.749   -11.905    -0.156
   As3S4(HS)2-           7.032e-016  6.393e-016   -15.153   -15.194    -0.041
S(6)            7.066e-008
   SO4-2                 5.645e-008  3.884e-008    -7.248    -7.411    -0.162
   CaSO4                 1.312e-008  1.314e-008    -7.882    -7.881     0.001
   MgSO4                 5.090e-010  5.100e-010    -9.293    -9.292     0.001
   BaSO4                 2.683e-010  2.688e-010    -9.571    -9.571     0.001
   MnSO4                 1.438e-010  1.440e-010    -9.842    -9.842     0.001
   FeSO4                 1.252e-010  1.254e-010    -9.902    -9.902     0.001
   NaSO4-                4.229e-011  3.844e-011   -10.374   -10.415    -0.041
   KSO4-                 5.157e-012  4.688e-012   -11.288   -11.329    -0.041
   HSO4-                 5.215e-013  4.741e-013   -12.283   -12.324    -0.041
   CaHSO4+               1.063e-014  9.665e-015   -13.973   -14.015    -0.041
   FeHSO4+               1.139e-016  1.035e-016   -15.944   -15.985    -0.041
   FeSO4+                9.276e-026  8.432e-026   -25.033   -25.074    -0.041
   Fe(SO4)2-             7.881e-032  7.165e-032   -31.103   -31.145    -0.041
   FeHSO4+2              4.151e-032  2.835e-032   -31.382   -31.547    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.99  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.30  -12.27   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.86  -43.69   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.08  -43.29   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -36.95  -42.23   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.04  -45.43   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.79  -90.50   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.76  -12.09    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.35  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 88.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.760e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.432e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.522e-003 -5.078e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.214e-004  4.214e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.991e-003  4.991e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 8.442e-005  Surface charge, eq

Hfo_s         
 2.761e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.761e-006       0.638  1.761e-006      -5.754
Hfo_sOMn+        7.365e-007       0.267  7.365e-007      -6.133
Hfo_sOFe+        1.808e-007       0.065  1.808e-007      -6.743
Hfo_sOHBa+2      4.434e-008       0.016  4.434e-008      -7.353
Hfo_sOH2+        2.722e-008       0.010  2.722e-008      -7.565
Hfo_sOH          1.113e-008       0.004  1.113e-008      -7.954
Hfo_sO-          1.043e-010       0.000  1.043e-010      -9.982

Hfo           
 8.442e-005  Surface charge, eq

Hfo_w         
 1.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.314e-005       0.662  7.314e-005      -4.136
Hfo_wOH          2.990e-005       0.271  2.990e-005      -4.524
Hfo_wOFe+        4.533e-006       0.041  4.533e-006      -5.344
Hfo_wOMn+        1.572e-006       0.014  1.572e-006      -5.804
Hfo_wOCa+        5.709e-007       0.005  5.709e-007      -6.243
Hfo_wOMg+        3.355e-007       0.003  3.355e-007      -6.474
Hfo_wO-          2.801e-007       0.003  2.801e-007      -6.553
Hfo_wOFeOH       9.725e-008       0.001  9.724e-008      -7.012
Hfo_wH2AsO3      5.961e-009       0.000  5.960e-009      -8.225
Hfo_wOBa+        2.078e-010       0.000  2.078e-010      -9.682
Hfo_wSO4-        8.682e-012       0.000  8.682e-012     -11.061
Hfo_wOHSO4-2     7.081e-012       0.000  7.081e-012     -11.150
Hfo_wOHAsO4-3    1.276e-017       0.000  1.276e-017     -16.894
Hfo_wHAsO4-      1.709e-018       0.000  1.709e-018     -17.767
Hfo_wH2AsO4      1.353e-019       0.000  1.352e-019     -18.869

Mno           
-3.008e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.486e-030       0.000  3.486e-030     -29.458
Mno_O3Ca         2.163e-031       0.000  2.163e-031     -30.665
Mno_O3-2         1.769e-031       0.000  1.769e-031     -30.752
Mno_O3HMn+       6.006e-032       0.000  6.006e-032     -31.221
Mno_O3Ba         3.705e-032       0.000  3.705e-032     -31.431
Mno_O3H-         7.639e-033       0.000  7.639e-033     -32.117
Mno_O3Na-        3.703e-033       0.000  3.703e-033     -32.431
Mno_O3HCa+       3.252e-033       0.000  3.251e-033     -32.488
Mno_O3Mg         2.718e-033       0.000  2.718e-033     -32.566
Mno_O3HBa+       9.961e-034       0.000  9.961e-034     -33.002
Mno_O3HMg+       2.767e-035       0.000  2.767e-035     -34.558
Mno_O3HNa        1.492e-035       0.000  1.492e-035     -34.826
Mno_O3H2         2.477e-037       0.000  2.477e-037     -36.606
Mno_O3H3+        2.150e-042       0.000  2.150e-042     -41.668
Mno_O3H3Cl       5.305e-045       0.000  5.305e-045     -44.275



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.250e-007  3.250e-007
Ba               2.100e-005  2.100e-005
C                1.521e-002  1.521e-002
Ca               2.584e-003  2.584e-003
Cl               9.873e-005  9.873e-005
Fe               8.304e-005  8.304e-005
K                1.893e-005  1.893e-005
Mg               8.453e-005  8.453e-005
Mn               4.445e-005  4.445e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.944      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.368e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.057e-003
                       Total CO2 (mol/kg)  =  7.366e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.850e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.48
                               Iterations  =  34
                                  Total H  = 1.110532e+002
                                  Total O  = 5.552849e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.365e-007  1.254e-007    -6.865    -6.902    -0.037
   OH-                   8.777e-008  7.979e-008    -7.057    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.250e-007
   AsS(OH)(HS)-          3.242e-007  2.947e-007    -6.489    -6.531    -0.041
   H3AsO3                7.737e-010  7.752e-010    -9.111    -9.111     0.001
   H2AsO3-               4.813e-012  4.375e-012   -11.318   -11.359    -0.041
   As3S4(HS)2-           7.027e-016  6.388e-016   -15.153   -15.195    -0.041
   H4AsO3+               5.299e-017  4.817e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.019e-019  6.960e-020   -18.992   -19.157    -0.166
   AsO3-3                2.611e-028  1.107e-028   -27.583   -27.956    -0.373
As(5)           2.175e-018
   H2AsO4-               1.254e-018  1.140e-018   -17.902   -17.943    -0.041
   HAsO4-2               9.207e-019  6.287e-019   -18.036   -18.202    -0.166
   H3AsO4                2.847e-023  2.853e-023   -22.546   -22.545     0.001
   AsO4-3                2.647e-023  1.122e-023   -22.577   -22.950    -0.373
Ba              2.100e-005
   Ba+2                  2.023e-005  1.381e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.612e-007  6.919e-007    -6.119    -6.160    -0.041
   BaCO3                 1.392e-008  1.394e-008    -7.856    -7.856     0.001
   BaSO4                 2.653e-010  2.659e-010    -9.576    -9.575     0.001
   BaOH+                 4.103e-012  3.730e-012   -11.387   -11.428    -0.041
C(-4)           7.840e-003
   CH4                   7.840e-003  7.855e-003    -2.106    -2.105     0.001
C(4)            7.366e-003
   HCO3-                 5.732e-003  5.226e-003    -2.242    -2.282    -0.040
   CO2                   1.471e-003  1.474e-003    -2.832    -2.831     0.001
   CaHCO3+               1.243e-004  1.130e-004    -3.906    -3.947    -0.041
   MnHCO3+               1.068e-005  9.711e-006    -4.971    -5.013    -0.041
   FeHCO3+               1.044e-005  9.490e-006    -4.981    -5.023    -0.041



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.768e-006  3.426e-006    -5.424    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.827e-006  1.954e-006    -5.549    -5.709    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.612e-007  6.919e-007    -6.119    -6.160    -0.041
   NaHCO3                5.793e-007  5.804e-007    -6.237    -6.236     0.001
   MgCO3                 1.043e-007  1.045e-007    -6.982    -6.981     0.001
   BaCO3                 1.392e-008  1.394e-008    -7.856    -7.856     0.001
   NaCO3-                7.905e-009  7.186e-009    -8.102    -8.144    -0.041
Ca              2.584e-003
   Ca+2                  2.454e-003  1.695e-003    -2.610    -2.771    -0.161
   CaHCO3+               1.243e-004  1.130e-004    -3.906    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.296e-008  1.299e-008    -7.887    -7.886     0.001
   CaOH+                 2.467e-009  2.242e-009    -8.608    -8.649    -0.041
   CaHSO4+               1.050e-014  9.545e-015   -13.979   -14.020    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.372e-009  7.611e-009    -8.077    -8.119    -0.041
   FeCl+                 2.471e-009  2.246e-009    -8.607    -8.649    -0.041
   MnCl2                 2.971e-013  2.977e-013   -12.527   -12.526     0.001
   MnCl3-                8.082e-018  7.347e-018   -17.092   -17.134    -0.041
   FeCl+2                7.824e-025  5.343e-025   -24.107   -24.272    -0.166
   FeCl2+                2.353e-028  2.139e-028   -27.628   -27.670    -0.041
   FeCl3                 1.913e-033  1.917e-033   -32.718   -32.717     0.001
Fe(2)           8.304e-005
   Fe(HS)2               4.483e-005  4.491e-005    -4.348    -4.348     0.001
   Fe+2                  2.659e-005  1.816e-005    -4.575    -4.741    -0.166
   FeHCO3+               1.044e-005  9.490e-006    -4.981    -5.023    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.834e-007  2.577e-007    -6.548    -6.589    -0.041
   FeOH+                 5.034e-008  4.577e-008    -7.298    -7.339    -0.041
   FeCl+                 2.471e-009  2.246e-009    -8.607    -8.649    -0.041
   FeSO4                 1.238e-010  1.240e-010    -9.907    -9.907     0.001
   Fe(OH)2               3.099e-012  3.105e-012   -11.509   -11.508     0.001
   Fe(OH)3-              1.011e-015  9.193e-016   -14.995   -15.037    -0.041
   FeHSO4+               1.125e-016  1.022e-016   -15.949   -15.990    -0.041
Fe(3)           5.721e-014
   Fe(OH)2+              2.950e-014  2.682e-014   -13.530   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.202e-016  2.001e-016   -15.657   -15.699    -0.041
   FeOH+2                1.488e-017  1.016e-017   -16.827   -16.993    -0.166
   Fe+3                  4.657e-022  1.975e-022   -21.332   -21.705    -0.373
   FeCl+2                7.824e-025  5.343e-025   -24.107   -24.272    -0.166
   FeSO4+                9.146e-026  8.314e-026   -25.039   -25.080    -0.041
   FeCl2+                2.353e-028  2.139e-028   -27.628   -27.670    -0.041
   Fe(SO4)2-             7.684e-032  6.986e-032   -31.114   -31.156    -0.041
   FeHSO4+2              4.089e-032  2.793e-032   -31.388   -31.554    -0.166
   Fe2(OH)2+4            1.278e-032  2.779e-033   -31.894   -32.556    -0.662
   FeCl3                 1.913e-033  1.917e-033   -32.718   -32.717     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.773   -43.808    -1.035
H(0)            1.715e-009
   H2                    8.574e-010  8.590e-010    -9.067    -9.066     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.099e-012  4.636e-012   -11.292   -11.334    -0.041
Mg              8.453e-005
   Mg+2                  8.065e-005  5.602e-005    -4.093    -4.252    -0.158
   MgHCO3+               3.768e-006  3.426e-006    -5.424    -5.465    -0.041
   MgCO3                 1.043e-007  1.045e-007    -6.982    -6.981     0.001
   MgOH+                 1.783e-009  1.621e-009    -8.749    -8.790    -0.041
   MgSO4                 5.034e-010  5.043e-010    -9.298    -9.297     0.001
Mn(2)           4.445e-005
   Mn+2                  3.053e-005  2.085e-005    -4.515    -4.681    -0.166
   MnHCO3+               1.068e-005  9.711e-006    -4.971    -5.013    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001



   MnCl+                 8.372e-009  7.611e-009    -8.077    -8.119    -0.041
   MnOH+                 4.698e-009  4.271e-009    -8.328    -8.369    -0.041
   MnSO4                 1.421e-010  1.424e-010    -9.847    -9.847     0.001
   MnCl2                 2.971e-013  2.977e-013   -12.527   -12.526     0.001
   MnCl3-                8.082e-018  7.347e-018   -17.092   -17.134    -0.041
   Mn(OH)3-              1.840e-019  1.673e-019   -18.735   -18.777    -0.041
Mn(3)           1.730e-034
   Mn+3                  1.730e-034  7.336e-035   -33.762   -34.135    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.517   -83.683    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.969   -97.011    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.793e-007  5.804e-007    -6.237    -6.236     0.001
   NaCO3-                7.905e-009  7.186e-009    -8.102    -8.144    -0.041
   NaSO4-                4.181e-011  3.801e-011   -10.379   -10.420    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.249   -74.248     0.001
S(-2)           2.083e-004
   HS-                   5.795e-005  5.268e-005    -4.237    -4.278    -0.041
   H2S                   5.766e-005  5.777e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.483e-005  4.491e-005    -4.348    -4.348     0.001
   AsS(OH)(HS)-          3.242e-007  2.947e-007    -6.489    -6.531    -0.041
   Fe(HS)3-              2.834e-007  2.577e-007    -6.548    -6.589    -0.041
   S5-2                  1.463e-007  1.067e-007    -6.835    -6.972    -0.137
   S4-2                  8.661e-008  6.227e-008    -7.062    -7.206    -0.143
   S6-2                  7.472e-008  5.524e-008    -7.127    -7.258    -0.131
   S-2                   7.428e-011  5.073e-011   -10.129   -10.295    -0.166
   S3-2                  3.101e-011  2.194e-011   -10.508   -10.659    -0.150
   S2-2                  1.783e-012  1.245e-012   -11.749   -11.905    -0.156
   As3S4(HS)2-           7.027e-016  6.388e-016   -15.153   -15.195    -0.041
S(6)            6.986e-008
   SO4-2                 5.581e-008  3.840e-008    -7.253    -7.416    -0.162
   CaSO4                 1.296e-008  1.299e-008    -7.887    -7.886     0.001
   MgSO4                 5.034e-010  5.043e-010    -9.298    -9.297     0.001
   BaSO4                 2.653e-010  2.659e-010    -9.576    -9.575     0.001
   MnSO4                 1.421e-010  1.424e-010    -9.847    -9.847     0.001
   FeSO4                 1.238e-010  1.240e-010    -9.907    -9.907     0.001
   NaSO4-                4.181e-011  3.801e-011   -10.379   -10.420    -0.041
   KSO4-                 5.099e-012  4.636e-012   -11.292   -11.334    -0.041
   HSO4-                 5.152e-013  4.683e-013   -12.288   -12.329    -0.041
   CaHSO4+               1.050e-014  9.545e-015   -13.979   -14.020    -0.041
   FeHSO4+               1.125e-016  1.022e-016   -15.949   -15.990    -0.041
   FeSO4+                9.146e-026  8.314e-026   -25.039   -25.080    -0.041
   Fe(SO4)2-             7.684e-032  6.986e-032   -31.114   -31.156    -0.041
   FeHSO4+2              4.089e-032  2.793e-032   -31.388   -31.554    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.30  -12.28   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4



Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.87  -43.70   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.09  -43.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.96  -42.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.05  -45.44   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.80  -90.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.77  -12.10    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.65  -14.82   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 89.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.780e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.431e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.402e-003 -5.198e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.215e-004  4.215e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.111e-003  5.111e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 8.257e-005  Surface charge, eq

Hfo_s         
 2.701e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.722e-006       0.638  1.722e-006      -5.764
Hfo_sOMn+        7.209e-007       0.267  7.209e-007      -6.142
Hfo_sOFe+        1.770e-007       0.066  1.770e-007      -6.752
Hfo_sOHBa+2      4.338e-008       0.016  4.338e-008      -7.363
Hfo_sOH2+        2.660e-008       0.010  2.660e-008      -7.575
Hfo_sOH          1.089e-008       0.004  1.089e-008      -7.963
Hfo_sO-          1.021e-010       0.000  1.021e-010      -9.991

Hfo           
 8.257e-005  Surface charge, eq

Hfo_w         
 1.080e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.152e-005       0.662  7.152e-005      -4.146
Hfo_wOH          2.927e-005       0.271  2.927e-005      -4.534
Hfo_wOFe+        4.440e-006       0.041  4.440e-006      -5.353
Hfo_wOMn+        1.540e-006       0.014  1.540e-006      -5.813
Hfo_wOCa+        5.592e-007       0.005  5.592e-007      -6.252
Hfo_wOMg+        3.287e-007       0.003  3.287e-007      -6.483
Hfo_wO-          2.744e-007       0.003  2.744e-007      -6.562
Hfo_wOFeOH       9.534e-008       0.001  9.533e-008      -7.021
Hfo_wH2AsO3      5.839e-009       0.000  5.839e-009      -8.234
Hfo_wOBa+        2.036e-010       0.000  2.036e-010      -9.691
Hfo_wSO4-        8.397e-012       0.000  8.396e-012     -11.076
Hfo_wOHSO4-2     6.854e-012       0.000  6.854e-012     -11.164
Hfo_wOHAsO4-3    1.249e-017       0.000  1.249e-017     -16.903
Hfo_wHAsO4-      1.671e-018       0.000  1.670e-018     -17.777
Hfo_wH2AsO4      1.321e-019       0.000  1.321e-019     -18.879

Mno           



-3.363e-026  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.896e-025       0.000  3.896e-025     -24.409
Mno_O3Ca         2.417e-026       0.000  2.417e-026     -25.617
Mno_O3-2         1.977e-026       0.000  1.977e-026     -25.704
Mno_O3HMn+       6.706e-027       0.000  6.705e-027     -26.174
Mno_O3Ba         4.142e-027       0.000  4.142e-027     -26.383
Mno_O3H-         8.531e-028       0.000  8.531e-028     -27.069
Mno_O3Na-        4.139e-028       0.000  4.139e-028     -27.383
Mno_O3HCa+       3.630e-028       0.000  3.630e-028     -27.440
Mno_O3Mg         3.039e-028       0.000  3.039e-028     -27.517
Mno_O3HBa+       1.113e-028       0.000  1.112e-028     -27.954
Mno_O3HMg+       3.090e-030       0.000  3.090e-030     -29.510
Mno_O3HNa        1.666e-030       0.000  1.666e-030     -29.778
Mno_O3H2         2.764e-032       0.000  2.764e-032     -31.558
Mno_O3H3+        2.396e-037       0.000  2.396e-037     -36.620
Mno_O3H3Cl       5.914e-040       0.000  5.914e-040     -39.228

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.251e-007  3.251e-007
Ba               2.100e-005  2.100e-005
C                1.529e-002  1.529e-002
Ca               2.583e-003  2.583e-003
Cl               9.873e-005  9.873e-005
Fe               8.303e-005  8.304e-005
K                1.893e-005  1.893e-005
Mg               8.453e-005  8.453e-005
Mn               4.443e-005  4.443e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.945      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.364e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.053e-003
                       Total CO2 (mol/kg)  =  7.360e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.832e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.46
                               Iterations  =  34
                                  Total H  = 1.110538e+002
                                  Total O  = 5.552857e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.364e-007  1.253e-007    -6.865    -6.902    -0.037
   OH-                   8.785e-008  7.986e-008    -7.056    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.251e-007
   AsS(OH)(HS)-          3.243e-007  2.948e-007    -6.489    -6.530    -0.041
   H3AsO3                7.743e-010  7.758e-010    -9.111    -9.110     0.001
   H2AsO3-               4.821e-012  4.383e-012   -11.317   -11.358    -0.041
   As3S4(HS)2-           7.023e-016  6.384e-016   -15.153   -15.195    -0.041



   H4AsO3+               5.298e-017  4.817e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.022e-019  6.978e-020   -18.991   -19.156    -0.166
   AsO3-3                2.620e-028  1.111e-028   -27.582   -27.954    -0.373
As(5)           2.172e-018
   H2AsO4-               1.252e-018  1.138e-018   -17.902   -17.944    -0.041
   HAsO4-2               9.201e-019  6.284e-019   -18.036   -18.202    -0.166
   H3AsO4                2.841e-023  2.846e-023   -22.547   -22.546     0.001
   AsO4-3                2.648e-023  1.123e-023   -22.577   -22.950    -0.373
Ba              2.100e-005
   Ba+2                  2.023e-005  1.381e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.608e-007  6.916e-007    -6.119    -6.160    -0.041
   BaCO3                 1.392e-008  1.395e-008    -7.856    -7.855     0.001
   BaSO4                 2.624e-010  2.629e-010    -9.581    -9.580     0.001
   BaOH+                 4.108e-012  3.734e-012   -11.386   -11.428    -0.041
C(-4)           7.925e-003
   CH4                   7.925e-003  7.940e-003    -2.101    -2.100     0.001
C(4)            7.360e-003
   HCO3-                 5.728e-003  5.223e-003    -2.242    -2.282    -0.040
   CO2                   1.469e-003  1.472e-003    -2.833    -2.832     0.001
   CaHCO3+               1.242e-004  1.129e-004    -3.906    -3.947    -0.041
   MnHCO3+               1.067e-005  9.702e-006    -4.972    -5.013    -0.041
   FeHCO3+               1.043e-005  9.481e-006    -4.982    -5.023    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.766e-006  3.424e-006    -5.424    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.827e-006  1.955e-006    -5.549    -5.709    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.608e-007  6.916e-007    -6.119    -6.160    -0.041
   NaHCO3                5.789e-007  5.800e-007    -6.237    -6.237     0.001
   MgCO3                 1.043e-007  1.045e-007    -6.982    -6.981     0.001
   BaCO3                 1.392e-008  1.395e-008    -7.856    -7.855     0.001
   NaCO3-                7.907e-009  7.188e-009    -8.102    -8.143    -0.041
Ca              2.583e-003
   Ca+2                  2.453e-003  1.695e-003    -2.610    -2.771    -0.161
   CaHCO3+               1.242e-004  1.129e-004    -3.906    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.282e-008  1.284e-008    -7.892    -7.891     0.001
   CaOH+                 2.468e-009  2.244e-009    -8.608    -8.649    -0.041
   CaHSO4+               1.037e-014  9.428e-015   -13.984   -14.026    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.370e-009  7.609e-009    -8.077    -8.119    -0.041
   FeCl+                 2.470e-009  2.245e-009    -8.607    -8.649    -0.041
   MnCl2                 2.970e-013  2.976e-013   -12.527   -12.526     0.001
   MnCl3-                8.080e-018  7.345e-018   -17.093   -17.134    -0.041
   FeCl+2                7.802e-025  5.329e-025   -24.108   -24.273    -0.166
   FeCl2+                2.346e-028  2.133e-028   -27.630   -27.671    -0.041
   FeCl3                 1.908e-033  1.911e-033   -32.719   -32.719     0.001
Fe(2)           8.303e-005
   Fe(HS)2               4.484e-005  4.493e-005    -4.348    -4.348     0.001
   Fe+2                  2.658e-005  1.815e-005    -4.575    -4.741    -0.166
   FeHCO3+               1.043e-005  9.481e-006    -4.982    -5.023    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.836e-007  2.578e-007    -6.547    -6.589    -0.041
   FeOH+                 5.037e-008  4.579e-008    -7.298    -7.339    -0.041
   FeCl+                 2.470e-009  2.245e-009    -8.607    -8.649    -0.041
   FeSO4                 1.224e-010  1.226e-010    -9.912    -9.912     0.001
   Fe(OH)2               3.103e-012  3.109e-012   -11.508   -11.507     0.001
   Fe(OH)3-              1.014e-015  9.216e-016   -14.994   -15.035    -0.041
   FeHSO4+               1.111e-016  1.010e-016   -15.954   -15.996    -0.041
Fe(3)           5.719e-014
   Fe(OH)2+              2.947e-014  2.679e-014   -13.531   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.204e-016  2.003e-016   -15.657   -15.698    -0.041
   FeOH+2                1.485e-017  1.014e-017   -16.828   -16.994    -0.166
   Fe+3                  4.644e-022  1.969e-022   -21.333   -21.706    -0.373
   FeCl+2                7.802e-025  5.329e-025   -24.108   -24.273    -0.166



   FeSO4+                9.020e-026  8.200e-026   -25.045   -25.086    -0.041
   FeCl2+                2.346e-028  2.133e-028   -27.630   -27.671    -0.041
   Fe(SO4)2-             7.494e-032  6.813e-032   -31.125   -31.167    -0.041
   FeHSO4+2              4.029e-032  2.752e-032   -31.395   -31.560    -0.166
   Fe2(OH)2+4            1.272e-032  2.769e-033   -31.895   -32.558    -0.662
   FeCl3                 1.908e-033  1.911e-033   -32.719   -32.719     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.775   -43.810    -1.035
H(0)            1.720e-009
   H2                    8.600e-010  8.617e-010    -9.065    -9.065     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.043e-012  4.584e-012   -11.297   -11.339    -0.041
Mg              8.453e-005
   Mg+2                  8.066e-005  5.603e-005    -4.093    -4.252    -0.158
   MgHCO3+               3.766e-006  3.424e-006    -5.424    -5.465    -0.041
   MgCO3                 1.043e-007  1.045e-007    -6.982    -6.981     0.001
   MgOH+                 1.785e-009  1.623e-009    -8.748    -8.790    -0.041
   MgSO4                 4.979e-010  4.988e-010    -9.303    -9.302     0.001
Mn(2)           4.443e-005
   Mn+2                  3.052e-005  2.084e-005    -4.515    -4.681    -0.166
   MnHCO3+               1.067e-005  9.702e-006    -4.972    -5.013    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.370e-009  7.609e-009    -8.077    -8.119    -0.041
   MnOH+                 4.701e-009  4.274e-009    -8.328    -8.369    -0.041
   MnSO4                 1.405e-010  1.408e-010    -9.852    -9.852     0.001
   MnCl2                 2.970e-013  2.976e-013   -12.527   -12.526     0.001
   MnCl3-                8.080e-018  7.345e-018   -17.093   -17.134    -0.041
   Mn(OH)3-              1.845e-019  1.677e-019   -18.734   -18.775    -0.041
Mn(3)           1.725e-034
   Mn+3                  1.725e-034  7.316e-035   -33.763   -34.136    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.519   -83.684    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.972   -97.013    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.789e-007  5.800e-007    -6.237    -6.237     0.001
   NaCO3-                7.907e-009  7.188e-009    -8.102    -8.143    -0.041
   NaSO4-                4.135e-011  3.759e-011   -10.384   -10.425    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.252   -74.251     0.001
S(-2)           2.083e-004
   HS-                   5.797e-005  5.270e-005    -4.237    -4.278    -0.041
   H2S                   5.763e-005  5.774e-005    -4.239    -4.239     0.001
   Fe(HS)2               4.484e-005  4.493e-005    -4.348    -4.348     0.001
   AsS(OH)(HS)-          3.243e-007  2.948e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.836e-007  2.578e-007    -6.547    -6.589    -0.041
   S5-2                  1.465e-007  1.068e-007    -6.834    -6.971    -0.137
   S4-2                  8.671e-008  6.234e-008    -7.062    -7.205    -0.143
   S6-2                  7.481e-008  5.531e-008    -7.126    -7.257    -0.131
   S-2                   7.436e-011  5.079e-011   -10.129   -10.294    -0.166
   S3-2                  3.105e-011  2.197e-011   -10.508   -10.658    -0.150
   S2-2                  1.785e-012  1.247e-012   -11.748   -11.904    -0.156
   As3S4(HS)2-           7.023e-016  6.384e-016   -15.153   -15.195    -0.041
S(6)            6.908e-008
   SO4-2                 5.519e-008  3.798e-008    -7.258    -7.420    -0.162
   CaSO4                 1.282e-008  1.284e-008    -7.892    -7.891     0.001
   MgSO4                 4.979e-010  4.988e-010    -9.303    -9.302     0.001
   BaSO4                 2.624e-010  2.629e-010    -9.581    -9.580     0.001
   MnSO4                 1.405e-010  1.408e-010    -9.852    -9.852     0.001
   FeSO4                 1.224e-010  1.226e-010    -9.912    -9.912     0.001
   NaSO4-                4.135e-011  3.759e-011   -10.384   -10.425    -0.041
   KSO4-                 5.043e-012  4.584e-012   -11.297   -11.339    -0.041
   HSO4-                 5.090e-013  4.627e-013   -12.293   -12.335    -0.041
   CaHSO4+               1.037e-014  9.428e-015   -13.984   -14.026    -0.041
   FeHSO4+               1.111e-016  1.010e-016   -15.954   -15.996    -0.041
   FeSO4+                9.020e-026  8.200e-026   -25.045   -25.086    -0.041



   Fe(SO4)2-             7.494e-032  6.813e-032   -31.125   -31.167    -0.041
   FeHSO4+2              4.029e-032  2.752e-032   -31.395   -31.560    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.31  -12.28   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.88  -43.71   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.10  -43.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.97  -42.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.06  -45.45   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.82  -90.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.77  -12.10    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2



Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 90.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.430e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.282e-003 -5.318e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.215e-004  4.215e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.231e-003  5.231e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 8.072e-005  Surface charge, eq

Hfo_s         
 2.641e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.683e-006       0.637  1.683e-006      -5.774
Hfo_sOMn+        7.053e-007       0.267  7.053e-007      -6.152
Hfo_sOFe+        1.731e-007       0.066  1.731e-007      -6.762
Hfo_sOHBa+2      4.242e-008       0.016  4.242e-008      -7.372
Hfo_sOH2+        2.599e-008       0.010  2.599e-008      -7.585
Hfo_sOH          1.065e-008       0.004  1.065e-008      -7.973
Hfo_sO-          9.990e-011       0.000  9.990e-011     -10.000

Hfo           
 8.072e-005  Surface charge, eq



Hfo_w         
 1.056e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.991e-005       0.662  6.991e-005      -4.155
Hfo_wOH          2.864e-005       0.271  2.864e-005      -4.543
Hfo_wOFe+        4.347e-006       0.041  4.347e-006      -5.362
Hfo_wOMn+        1.507e-006       0.014  1.507e-006      -5.822
Hfo_wOCa+        5.474e-007       0.005  5.474e-007      -6.262
Hfo_wOMg+        3.220e-007       0.003  3.220e-007      -6.492
Hfo_wO-          2.687e-007       0.003  2.687e-007      -6.571
Hfo_wOFeOH       9.341e-008       0.001  9.341e-008      -7.030
Hfo_wH2AsO3      5.717e-009       0.000  5.717e-009      -8.243
Hfo_wOBa+        1.994e-010       0.000  1.994e-010      -9.700
Hfo_wSO4-        8.117e-012       0.000  8.117e-012     -11.091
Hfo_wOHSO4-2     6.632e-012       0.000  6.632e-012     -11.178
Hfo_wOHAsO4-3    1.223e-017       0.000  1.223e-017     -16.913
Hfo_wHAsO4-      1.632e-018       0.000  1.632e-018     -17.787
Hfo_wH2AsO4      1.289e-019       0.000  1.289e-019     -18.890

Mno           
-1.219e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.412e-028       0.000  1.412e-028     -27.850
Mno_O3Ca         8.759e-030       0.000  8.759e-030     -29.058
Mno_O3-2         7.166e-030       0.000  7.166e-030     -29.145
Mno_O3HMn+       2.428e-030       0.000  2.428e-030     -29.615
Mno_O3Ba         1.502e-030       0.000  1.501e-030     -29.823
Mno_O3H-         3.089e-031       0.000  3.089e-031     -30.510
Mno_O3Na-        1.500e-031       0.000  1.500e-031     -30.824
Mno_O3HCa+       1.314e-031       0.000  1.314e-031     -30.881
Mno_O3Mg         1.102e-031       0.000  1.102e-031     -30.958
Mno_O3HBa+       4.029e-032       0.000  4.029e-032     -31.395
Mno_O3HMg+       1.119e-033       0.000  1.119e-033     -32.951
Mno_O3HNa        6.034e-034       0.000  6.034e-034     -33.219
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.662e-041       0.000  8.662e-041     -40.062
Mno_O3H3Cl       2.138e-043       0.000  2.138e-043     -42.670

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.252e-007  3.252e-007
Ba               2.100e-005  2.100e-005
C                1.536e-002  1.536e-002
Ca               2.582e-003  2.582e-003
Cl               9.873e-005  9.873e-005
Fe               8.303e-005  8.303e-005
K                1.893e-005  1.893e-005
Mg               8.454e-005  8.454e-005
Mn               4.441e-005  4.441e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.946      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.361e-003
                       Mass of water (kg)  =  1.000e+000



                 Total alkalinity (eq/kg)  =  6.049e-003
                       Total CO2 (mol/kg)  =  7.354e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.813e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.45
                               Iterations  =  43
                                  Total H  = 1.110543e+002
                                  Total O  = 5.552865e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.362e-007  1.252e-007    -6.866    -6.902    -0.037
   OH-                   8.792e-008  7.993e-008    -7.056    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.252e-007
   AsS(OH)(HS)-          3.244e-007  2.949e-007    -6.489    -6.530    -0.041
   H3AsO3                7.749e-010  7.764e-010    -9.111    -9.110     0.001
   H2AsO3-               4.829e-012  4.390e-012   -11.316   -11.358    -0.041
   As3S4(HS)2-           7.018e-016  6.380e-016   -15.154   -15.195    -0.041
   H4AsO3+               5.298e-017  4.816e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.024e-019  6.996e-020   -18.990   -19.155    -0.166
   AsO3-3                2.629e-028  1.115e-028   -27.580   -27.953    -0.373
As(5)           2.170e-018
   H2AsO4-               1.250e-018  1.137e-018   -17.903   -17.944    -0.041
   HAsO4-2               9.196e-019  6.281e-019   -18.036   -18.202    -0.166
   H3AsO4                2.834e-023  2.840e-023   -22.548   -22.547     0.001
   AsO4-3                2.648e-023  1.123e-023   -22.577   -22.950    -0.373
Ba              2.100e-005
   Ba+2                  2.023e-005  1.382e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.604e-007  6.913e-007    -6.119    -6.160    -0.041
   BaCO3                 1.393e-008  1.395e-008    -7.856    -7.855     0.001
   BaSO4                 2.596e-010  2.601e-010    -9.586    -9.585     0.001
   BaOH+                 4.112e-012  3.738e-012   -11.386   -11.427    -0.041
C(-4)           8.010e-003
   CH4                   8.010e-003  8.026e-003    -2.096    -2.096     0.001
C(4)            7.354e-003
   HCO3-                 5.724e-003  5.220e-003    -2.242    -2.282    -0.040
   CO2                   1.467e-003  1.470e-003    -2.834    -2.833     0.001
   CaHCO3+               1.241e-004  1.128e-004    -3.906    -3.948    -0.041
   MnHCO3+               1.066e-005  9.693e-006    -4.972    -5.014    -0.041
   FeHCO3+               1.042e-005  9.473e-006    -4.982    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.765e-006  3.422e-006    -5.424    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.828e-006  1.955e-006    -5.549    -5.709    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.604e-007  6.913e-007    -6.119    -6.160    -0.041
   NaHCO3                5.786e-007  5.797e-007    -6.238    -6.237     0.001
   MgCO3                 1.043e-007  1.045e-007    -6.982    -6.981     0.001
   BaCO3                 1.393e-008  1.395e-008    -7.856    -7.855     0.001
   NaCO3-                7.909e-009  7.190e-009    -8.102    -8.143    -0.041
Ca              2.582e-003
   Ca+2                  2.452e-003  1.694e-003    -2.610    -2.771    -0.161
   CaHCO3+               1.241e-004  1.128e-004    -3.906    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.267e-008  1.270e-008    -7.897    -7.896     0.001
   CaOH+                 2.470e-009  2.245e-009    -8.607    -8.649    -0.041
   CaHSO4+               1.024e-014  9.314e-015   -13.989   -14.031    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.367e-009  7.607e-009    -8.077    -8.119    -0.041
   FeCl+                 2.469e-009  2.245e-009    -8.607    -8.649    -0.041
   MnCl2                 2.970e-013  2.976e-013   -12.527   -12.526     0.001
   MnCl3-                8.078e-018  7.344e-018   -17.093   -17.134    -0.041



   FeCl+2                7.781e-025  5.315e-025   -24.109   -24.275    -0.166
   FeCl2+                2.340e-028  2.127e-028   -27.631   -27.672    -0.041
   FeCl3                 1.903e-033  1.906e-033   -32.721   -32.720     0.001
Fe(2)           8.303e-005
   Fe(HS)2               4.485e-005  4.494e-005    -4.348    -4.347     0.001
   Fe+2                  2.657e-005  1.815e-005    -4.576    -4.741    -0.166
   FeHCO3+               1.042e-005  9.473e-006    -4.982    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.837e-007  2.579e-007    -6.547    -6.589    -0.041
   FeOH+                 5.040e-008  4.582e-008    -7.298    -7.339    -0.041
   FeCl+                 2.469e-009  2.245e-009    -8.607    -8.649    -0.041
   FeSO4                 1.210e-010  1.212e-010    -9.917    -9.916     0.001
   Fe(OH)2               3.108e-012  3.114e-012   -11.508   -11.507     0.001
   Fe(OH)3-              1.016e-015  9.238e-016   -14.993   -15.034    -0.041
   FeHSO4+               1.097e-016  9.976e-017   -15.960   -16.001    -0.041
Fe(3)           5.716e-014
   Fe(OH)2+              2.944e-014  2.677e-014   -13.531   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.205e-016  2.005e-016   -15.656   -15.698    -0.041
   FeOH+2                1.482e-017  1.012e-017   -16.829   -16.995    -0.166
   Fe+3                  4.630e-022  1.964e-022   -21.334   -21.707    -0.373
   FeCl+2                7.781e-025  5.315e-025   -24.109   -24.275    -0.166
   FeSO4+                8.897e-026  8.088e-026   -25.051   -25.092    -0.041
   FeCl2+                2.340e-028  2.127e-028   -27.631   -27.672    -0.041
   Fe(SO4)2-             7.311e-032  6.646e-032   -31.136   -31.177    -0.041
   FeHSO4+2              3.970e-032  2.712e-032   -31.401   -31.567    -0.166
   Fe2(OH)2+4            1.268e-032  2.759e-033   -31.897   -32.559    -0.662
   FeCl3                 1.903e-033  1.906e-033   -32.721   -32.720     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.777   -43.812    -1.035
H(0)            1.725e-009
   H2                    8.626e-010  8.643e-010    -9.064    -9.063     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.987e-012  4.534e-012   -11.302   -11.344    -0.041
Mg              8.454e-005
   Mg+2                  8.067e-005  5.604e-005    -4.093    -4.252    -0.158
   MgHCO3+               3.765e-006  3.422e-006    -5.424    -5.466    -0.041
   MgCO3                 1.043e-007  1.045e-007    -6.982    -6.981     0.001
   MgOH+                 1.787e-009  1.625e-009    -8.748    -8.789    -0.041
   MgSO4                 4.925e-010  4.934e-010    -9.308    -9.307     0.001
Mn(2)           4.441e-005
   Mn+2                  3.051e-005  2.084e-005    -4.516    -4.681    -0.166
   MnHCO3+               1.066e-005  9.693e-006    -4.972    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.367e-009  7.607e-009    -8.077    -8.119    -0.041
   MnOH+                 4.704e-009  4.276e-009    -8.328    -8.369    -0.041
   MnSO4                 1.389e-010  1.392e-010    -9.857    -9.856     0.001
   MnCl2                 2.970e-013  2.976e-013   -12.527   -12.526     0.001
   MnCl3-                8.078e-018  7.344e-018   -17.093   -17.134    -0.041
   Mn(OH)3-              1.849e-019  1.681e-019   -18.733   -18.774    -0.041
Mn(3)           1.720e-034
   Mn+3                  1.720e-034  7.296e-035   -33.764   -34.137    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.520   -83.686    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.974   -97.015    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.786e-007  5.797e-007    -6.238    -6.237     0.001
   NaCO3-                7.909e-009  7.190e-009    -8.102    -8.143    -0.041
   NaSO4-                4.090e-011  3.718e-011   -10.388   -10.430    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.254   -74.254     0.001
S(-2)           2.083e-004
   HS-                   5.798e-005  5.271e-005    -4.237    -4.278    -0.041
   H2S                   5.759e-005  5.770e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.485e-005  4.494e-005    -4.348    -4.347     0.001



   AsS(OH)(HS)-          3.244e-007  2.949e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.837e-007  2.579e-007    -6.547    -6.589    -0.041
   S5-2                  1.466e-007  1.070e-007    -6.834    -6.971    -0.137
   S4-2                  8.680e-008  6.241e-008    -7.061    -7.205    -0.143
   S6-2                  7.489e-008  5.537e-008    -7.126    -7.257    -0.131
   S-2                   7.444e-011  5.085e-011   -10.128   -10.294    -0.166
   S3-2                  3.108e-011  2.199e-011   -10.508   -10.658    -0.150
   S2-2                  1.787e-012  1.248e-012   -11.748   -11.904    -0.156
   As3S4(HS)2-           7.018e-016  6.380e-016   -15.154   -15.195    -0.041
S(6)            6.831e-008
   SO4-2                 5.458e-008  3.756e-008    -7.263    -7.425    -0.162
   CaSO4                 1.267e-008  1.270e-008    -7.897    -7.896     0.001
   MgSO4                 4.925e-010  4.934e-010    -9.308    -9.307     0.001
   BaSO4                 2.596e-010  2.601e-010    -9.586    -9.585     0.001
   MnSO4                 1.389e-010  1.392e-010    -9.857    -9.856     0.001
   FeSO4                 1.210e-010  1.212e-010    -9.917    -9.916     0.001
   NaSO4-                4.090e-011  3.718e-011   -10.388   -10.430    -0.041
   KSO4-                 4.987e-012  4.534e-012   -11.302   -11.344    -0.041
   HSO4-                 5.029e-013  4.572e-013   -12.298   -12.340    -0.041
   CaHSO4+               1.024e-014  9.314e-015   -13.989   -14.031    -0.041
   FeHSO4+               1.097e-016  9.976e-017   -15.960   -16.001    -0.041
   FeSO4+                8.897e-026  8.088e-026   -25.051   -25.092    -0.041
   Fe(SO4)2-             7.311e-032  6.646e-032   -31.136   -31.177    -0.041
   FeHSO4+2              3.970e-032  2.712e-032   -31.401   -31.567    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.31  -12.28   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.89  -43.72   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.11  -43.32   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.98  -42.26   -5.28  NaFe3(SO4)2(OH)6



JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.84  -90.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.78  -12.11    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.66  -14.83   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 91.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.820e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.429e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.162e-003 -5.438e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.216e-004  4.216e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.351e-003  5.351e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 7.888e-005  Surface charge, eq

Hfo_s         
 2.581e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.645e-006       0.637  1.645e-006      -5.784
Hfo_sOMn+        6.898e-007       0.267  6.897e-007      -6.161
Hfo_sOFe+        1.693e-007       0.066  1.693e-007      -6.771
Hfo_sOHBa+2      4.146e-008       0.016  4.146e-008      -7.382
Hfo_sOH2+        2.538e-008       0.010  2.538e-008      -7.596
Hfo_sOH          1.040e-008       0.004  1.040e-008      -7.983
Hfo_sO-          9.772e-011       0.000  9.772e-011     -10.010

Hfo           
 7.888e-005  Surface charge, eq

Hfo_w         
 1.032e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.830e-005       0.662  6.830e-005      -4.166
Hfo_wOH          2.800e-005       0.271  2.800e-005      -4.553
Hfo_wOFe+        4.253e-006       0.041  4.253e-006      -5.371
Hfo_wOMn+        1.475e-006       0.014  1.475e-006      -5.831
Hfo_wOCa+        5.356e-007       0.005  5.356e-007      -6.271
Hfo_wOMg+        3.152e-007       0.003  3.152e-007      -6.501
Hfo_wO-          2.630e-007       0.003  2.630e-007      -6.580
Hfo_wOFeOH       9.148e-008       0.001  9.148e-008      -7.039
Hfo_wH2AsO3      5.595e-009       0.000  5.594e-009      -8.252
Hfo_wOBa+        1.952e-010       0.000  1.952e-010      -9.710
Hfo_wSO4-        7.844e-012       0.000  7.844e-012     -11.105
Hfo_wOHSO4-2     6.415e-012       0.000  6.415e-012     -11.193
Hfo_wOHAsO4-3    1.196e-017       0.000  1.196e-017     -16.922
Hfo_wHAsO4-      1.594e-018       0.000  1.594e-018     -17.798
Hfo_wH2AsO4      1.258e-019       0.000  1.258e-019     -18.900

Mno           
-3.386e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.918e-025       0.000  3.918e-025     -24.407
Mno_O3Ca         2.431e-026       0.000  2.431e-026     -25.614
Mno_O3-2         1.990e-026       0.000  1.990e-026     -25.701
Mno_O3HMn+       6.732e-027       0.000  6.732e-027     -26.172
Mno_O3Ba         4.169e-027       0.000  4.169e-027     -26.380
Mno_O3H-         8.570e-028       0.000  8.569e-028     -27.067
Mno_O3Na-        4.166e-028       0.000  4.166e-028     -27.380
Mno_O3HCa+       3.645e-028       0.000  3.644e-028     -27.438
Mno_O3Mg         3.059e-028       0.000  3.059e-028     -27.514
Mno_O3HBa+       1.118e-028       0.000  1.118e-028     -27.952
Mno_O3HMg+       3.105e-030       0.000  3.105e-030     -29.508



Mno_O3HNa        1.674e-030       0.000  1.674e-030     -29.776
Mno_O3H2         2.772e-032       0.000  2.771e-032     -31.557
Mno_O3H3+        2.399e-037       0.000  2.398e-037     -36.620
Mno_O3H3Cl       5.920e-040       0.000  5.920e-040     -39.228

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.253e-007  3.253e-007
Ba               2.100e-005  2.100e-005
C                1.544e-002  1.544e-002
Ca               2.581e-003  2.581e-003
Cl               9.872e-005  9.873e-005
Fe               8.302e-005  8.302e-005
K                1.893e-005  1.893e-005
Mg               8.455e-005  8.455e-005
Mn               4.439e-005  4.439e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.947      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.357e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.045e-003
                       Total CO2 (mol/kg)  =  7.348e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.795e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.43
                               Iterations  =  64
                                  Total H  = 1.110548e+002
                                  Total O  = 5.552872e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.361e-007  1.251e-007    -6.866    -6.903    -0.037
   OH-                   8.800e-008  8.000e-008    -7.056    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.253e-007
   AsS(OH)(HS)-          3.246e-007  2.951e-007    -6.489    -6.530    -0.041
   H3AsO3                7.755e-010  7.770e-010    -9.110    -9.110     0.001
   H2AsO3-               4.837e-012  4.397e-012   -11.315   -11.357    -0.041
   As3S4(HS)2-           7.014e-016  6.376e-016   -15.154   -15.195    -0.041
   H4AsO3+               5.297e-017  4.816e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.027e-019  7.014e-020   -18.988   -19.154    -0.166
   AsO3-3                2.637e-028  1.119e-028   -27.579   -27.951    -0.372
As(5)           2.168e-018
   H2AsO4-               1.249e-018  1.135e-018   -17.904   -17.945    -0.041
   HAsO4-2               9.192e-019  6.279e-019   -18.037   -18.202    -0.166
   H3AsO4                2.828e-023  2.833e-023   -22.549   -22.548     0.001
   AsO4-3                2.649e-023  1.124e-023   -22.577   -22.949    -0.372
Ba              2.100e-005
   Ba+2                  2.023e-005  1.382e-005    -4.694    -4.860    -0.166
   BaHCO3+               7.600e-007  6.909e-007    -6.119    -6.161    -0.041
   BaCO3                 1.393e-008  1.396e-008    -7.856    -7.855     0.001
   BaSO4                 2.568e-010  2.573e-010    -9.590    -9.590     0.001
   BaOH+                 4.116e-012  3.742e-012   -11.386   -11.427    -0.041
C(-4)           8.095e-003
   CH4                   8.095e-003  8.111e-003    -2.092    -2.091     0.001
C(4)            7.348e-003



   HCO3-                 5.720e-003  5.216e-003    -2.243    -2.283    -0.040
   CO2                   1.465e-003  1.468e-003    -2.834    -2.833     0.001
   CaHCO3+               1.240e-004  1.127e-004    -3.907    -3.948    -0.041
   MnHCO3+               1.065e-005  9.685e-006    -4.973    -5.014    -0.041
   FeHCO3+               1.041e-005  9.464e-006    -4.983    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.763e-006  3.421e-006    -5.424    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.828e-006  1.956e-006    -5.548    -5.709    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.600e-007  6.909e-007    -6.119    -6.161    -0.041
   NaHCO3                5.782e-007  5.793e-007    -6.238    -6.237     0.001
   MgCO3                 1.044e-007  1.046e-007    -6.981    -6.980     0.001
   BaCO3                 1.393e-008  1.396e-008    -7.856    -7.855     0.001
   NaCO3-                7.911e-009  7.192e-009    -8.102    -8.143    -0.041
Ca              2.581e-003
   Ca+2                  2.452e-003  1.694e-003    -2.611    -2.771    -0.161
   CaHCO3+               1.240e-004  1.127e-004    -3.907    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.253e-008  1.256e-008    -7.902    -7.901     0.001
   CaOH+                 2.471e-009  2.247e-009    -8.607    -8.648    -0.041
   CaHSO4+               1.012e-014  9.202e-015   -13.995   -14.036    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.365e-009  7.605e-009    -8.078    -8.119    -0.041
   FeCl+                 2.469e-009  2.244e-009    -8.608    -8.649    -0.041
   MnCl2                 2.969e-013  2.975e-013   -12.527   -12.527     0.001
   MnCl3-                8.076e-018  7.342e-018   -17.093   -17.134    -0.041
   FeCl+2                7.760e-025  5.301e-025   -24.110   -24.276    -0.166
   FeCl2+                2.334e-028  2.122e-028   -27.632   -27.673    -0.041
   FeCl3                 1.898e-033  1.901e-033   -32.722   -32.721     0.001
Fe(2)           8.302e-005
   Fe(HS)2               4.486e-005  4.495e-005    -4.348    -4.347     0.001
   Fe+2                  2.656e-005  1.814e-005    -4.576    -4.741    -0.166
   FeHCO3+               1.041e-005  9.464e-006    -4.983    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.838e-007  2.580e-007    -6.547    -6.588    -0.041
   FeOH+                 5.044e-008  4.585e-008    -7.297    -7.339    -0.041
   FeCl+                 2.469e-009  2.244e-009    -8.608    -8.649    -0.041
   FeSO4                 1.196e-010  1.199e-010    -9.922    -9.921     0.001
   Fe(OH)2               3.113e-012  3.119e-012   -11.507   -11.506     0.001
   Fe(OH)3-              1.019e-015  9.260e-016   -14.992   -15.033    -0.041
   FeHSO4+               1.084e-016  9.856e-017   -15.965   -16.006    -0.041
Fe(3)           5.713e-014
   Fe(OH)2+              2.942e-014  2.674e-014   -13.531   -13.573    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.207e-016  2.007e-016   -15.656   -15.698    -0.041
   FeOH+2                1.480e-017  1.011e-017   -16.830   -16.995    -0.166
   Fe+3                  4.617e-022  1.959e-022   -21.336   -21.708    -0.372
   FeCl+2                7.760e-025  5.301e-025   -24.110   -24.276    -0.166
   FeSO4+                8.776e-026  7.979e-026   -25.057   -25.098    -0.041
   FeCl2+                2.334e-028  2.122e-028   -27.632   -27.673    -0.041
   Fe(SO4)2-             7.133e-032  6.485e-032   -31.147   -31.188    -0.041
   FeHSO4+2              3.913e-032  2.673e-032   -31.408   -31.573    -0.166
   Fe2(OH)2+4            1.263e-032  2.749e-033   -31.899   -32.561    -0.662
   FeCl3                 1.898e-033  1.901e-033   -32.722   -32.721     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.779   -43.814    -1.035
H(0)            1.731e-009
   H2                    8.653e-010  8.669e-010    -9.063    -9.062     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.933e-012  4.485e-012   -11.307   -11.348    -0.041
Mg              8.455e-005
   Mg+2                  8.068e-005  5.605e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.763e-006  3.421e-006    -5.424    -5.466    -0.041
   MgCO3                 1.044e-007  1.046e-007    -6.981    -6.980     0.001
   MgOH+                 1.789e-009  1.626e-009    -8.747    -8.789    -0.041



   MgSO4                 4.872e-010  4.881e-010    -9.312    -9.311     0.001
Mn(2)           4.439e-005
   Mn+2                  3.050e-005  2.083e-005    -4.516    -4.681    -0.166
   MnHCO3+               1.065e-005  9.685e-006    -4.973    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.365e-009  7.605e-009    -8.078    -8.119    -0.041
   MnOH+                 4.707e-009  4.279e-009    -8.327    -8.369    -0.041
   MnSO4                 1.374e-010  1.376e-010    -9.862    -9.861     0.001
   MnCl2                 2.969e-013  2.975e-013   -12.527   -12.527     0.001
   MnCl3-                8.076e-018  7.342e-018   -17.093   -17.134    -0.041
   Mn(OH)3-              1.854e-019  1.685e-019   -18.732   -18.773    -0.041
Mn(3)           1.716e-034
   Mn+3                  1.716e-034  7.277e-035   -33.766   -34.138    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.521   -83.687    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.976   -97.017    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.782e-007  5.793e-007    -6.238    -6.237     0.001
   NaCO3-                7.911e-009  7.192e-009    -8.102    -8.143    -0.041
   NaSO4-                4.045e-011  3.677e-011   -10.393   -10.434    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.257   -74.256     0.001
S(-2)           2.083e-004
   HS-                   5.799e-005  5.272e-005    -4.237    -4.278    -0.041
   H2S                   5.755e-005  5.766e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.486e-005  4.495e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.246e-007  2.951e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.838e-007  2.580e-007    -6.547    -6.588    -0.041
   S5-2                  1.468e-007  1.071e-007    -6.833    -6.970    -0.137
   S4-2                  8.690e-008  6.248e-008    -7.061    -7.204    -0.143
   S6-2                  7.497e-008  5.543e-008    -7.125    -7.256    -0.131
   S-2                   7.452e-011  5.091e-011   -10.128   -10.293    -0.166
   S3-2                  3.111e-011  2.202e-011   -10.507   -10.657    -0.150
   S2-2                  1.789e-012  1.250e-012   -11.747   -11.903    -0.156
   As3S4(HS)2-           7.014e-016  6.376e-016   -15.154   -15.195    -0.041
S(6)            6.756e-008
   SO4-2                 5.398e-008  3.715e-008    -7.268    -7.430    -0.162
   CaSO4                 1.253e-008  1.256e-008    -7.902    -7.901     0.001
   MgSO4                 4.872e-010  4.881e-010    -9.312    -9.311     0.001
   BaSO4                 2.568e-010  2.573e-010    -9.590    -9.590     0.001
   MnSO4                 1.374e-010  1.376e-010    -9.862    -9.861     0.001
   FeSO4                 1.196e-010  1.199e-010    -9.922    -9.921     0.001
   NaSO4-                4.045e-011  3.677e-011   -10.393   -10.434    -0.041
   KSO4-                 4.933e-012  4.485e-012   -11.307   -11.348    -0.041
   HSO4-                 4.970e-013  4.518e-013   -12.304   -12.345    -0.041
   CaHSO4+               1.012e-014  9.202e-015   -13.995   -14.036    -0.041
   FeHSO4+               1.084e-016  9.856e-017   -15.965   -16.006    -0.041
   FeSO4+                8.776e-026  7.979e-026   -25.057   -25.098    -0.041
   Fe(SO4)2-             7.133e-032  6.485e-032   -31.147   -31.188    -0.041
   FeHSO4+2              3.913e-032  2.673e-032   -31.408   -31.573    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.32  -12.29   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2



Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.90  -43.73   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.12  -43.33   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.99  -42.27   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.08  -45.47   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.86  -90.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.78  -12.11    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 92.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.840e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.428e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.043e-003 -5.557e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.217e-004  4.217e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.471e-003  5.471e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 7.703e-005  Surface charge, eq

Hfo_s         
 2.521e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.606e-006       0.637  1.606e-006      -5.794
Hfo_sOMn+        6.742e-007       0.267  6.741e-007      -6.171
Hfo_sOFe+        1.655e-007       0.066  1.655e-007      -6.781
Hfo_sOHBa+2      4.050e-008       0.016  4.050e-008      -7.393
Hfo_sOH2+        2.477e-008       0.010  2.476e-008      -7.606
Hfo_sOH          1.016e-008       0.004  1.016e-008      -7.993
Hfo_sO-          9.553e-011       0.000  9.553e-011     -10.020

Hfo           
 7.703e-005  Surface charge, eq

Hfo_w         
 1.009e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.670e-005       0.661  6.669e-005      -4.176
Hfo_wOH          2.737e-005       0.271  2.737e-005      -4.563
Hfo_wOFe+        4.159e-006       0.041  4.159e-006      -5.381
Hfo_wOMn+        1.442e-006       0.014  1.442e-006      -5.841
Hfo_wOCa+        5.238e-007       0.005  5.238e-007      -6.281
Hfo_wOMg+        3.083e-007       0.003  3.083e-007      -6.511
Hfo_wO-          2.573e-007       0.003  2.573e-007      -6.590
Hfo_wOFeOH       8.954e-008       0.001  8.954e-008      -7.048
Hfo_wH2AsO3      5.472e-009       0.000  5.472e-009      -8.262
Hfo_wOBa+        1.909e-010       0.000  1.909e-010      -9.719
Hfo_wSO4-        7.577e-012       0.000  7.577e-012     -11.120
Hfo_wOHSO4-2     6.202e-012       0.000  6.202e-012     -11.207



Hfo_wOHAsO4-3    1.170e-017       0.000  1.170e-017     -16.932
Hfo_wHAsO4-      1.556e-018       0.000  1.556e-018     -17.808
Hfo_wH2AsO4      1.227e-019       0.000  1.227e-019     -18.911

Mno           
-1.224e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.416e-028       0.000  1.416e-028     -27.849
Mno_O3Ca         8.786e-030       0.000  8.785e-030     -29.056
Mno_O3-2         7.192e-030       0.000  7.192e-030     -29.143
Mno_O3HMn+       2.431e-030       0.000  2.431e-030     -29.614
Mno_O3Ba         1.507e-030       0.000  1.507e-030     -29.822
Mno_O3H-         3.095e-031       0.000  3.095e-031     -30.509
Mno_O3Na-        1.506e-031       0.000  1.506e-031     -30.822
Mno_O3HCa+       1.316e-031       0.000  1.316e-031     -30.881
Mno_O3Mg         1.106e-031       0.000  1.106e-031     -30.956
Mno_O3HBa+       4.037e-032       0.000  4.037e-032     -31.394
Mno_O3HMg+       1.122e-033       0.000  1.122e-033     -32.950
Mno_O3HNa        6.045e-034       0.000  6.045e-034     -33.219
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.647e-041       0.000  8.646e-041     -40.063
Mno_O3H3Cl       2.134e-043       0.000  2.134e-043     -42.671

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.255e-007  3.255e-007
Ba               2.100e-005  2.101e-005
C                1.552e-002  1.552e-002
Ca               2.580e-003  2.580e-003
Cl               9.872e-005  9.873e-005
Fe               8.301e-005  8.301e-005
K                1.893e-005  1.893e-005
Mg               8.455e-005  8.455e-005
Mn               4.437e-005  4.437e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.948      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.354e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.042e-003
                       Total CO2 (mol/kg)  =  7.342e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.776e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.42
                               Iterations  =  36
                                  Total H  = 1.110553e+002
                                  Total O  = 5.552880e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.360e-007  1.250e-007    -6.867    -6.903    -0.037
   OH-                   8.808e-008  8.007e-008    -7.055    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000



As(3)           3.255e-007
   AsS(OH)(HS)-          3.247e-007  2.952e-007    -6.489    -6.530    -0.041
   H3AsO3                7.761e-010  7.776e-010    -9.110    -9.109     0.001
   H2AsO3-               4.845e-012  4.405e-012   -11.315   -11.356    -0.041
   As3S4(HS)2-           7.010e-016  6.373e-016   -15.154   -15.196    -0.041
   H4AsO3+               5.296e-017  4.815e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.029e-019  7.032e-020   -18.987   -19.153    -0.165
   AsO3-3                2.646e-028  1.123e-028   -27.577   -27.950    -0.372
As(5)           2.166e-018
   H2AsO4-               1.247e-018  1.134e-018   -17.904   -17.945    -0.041
   HAsO4-2               9.187e-019  6.276e-019   -18.037   -18.202    -0.165
   H3AsO4                2.822e-023  2.827e-023   -22.549   -22.549     0.001
   AsO4-3                2.650e-023  1.124e-023   -22.577   -22.949    -0.372
Ba              2.100e-005
   Ba+2                  2.023e-005  1.382e-005    -4.694    -4.859    -0.165
   BaHCO3+               7.596e-007  6.906e-007    -6.119    -6.161    -0.041
   BaCO3                 1.394e-008  1.397e-008    -7.856    -7.855     0.001
   BaSO4                 2.541e-010  2.546e-010    -9.595    -9.594     0.001
   BaOH+                 4.120e-012  3.746e-012   -11.385   -11.426    -0.041
C(-4)           8.180e-003
   CH4                   8.180e-003  8.196e-003    -2.087    -2.086     0.001
C(4)            7.342e-003
   HCO3-                 5.717e-003  5.213e-003    -2.243    -2.283    -0.040
   CO2                   1.463e-003  1.465e-003    -2.835    -2.834     0.001
   CaHCO3+               1.239e-004  1.126e-004    -3.907    -3.948    -0.041
   MnHCO3+               1.064e-005  9.676e-006    -4.973    -5.014    -0.041
   FeHCO3+               1.040e-005  9.456e-006    -4.983    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.761e-006  3.419e-006    -5.425    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.829e-006  1.956e-006    -5.548    -5.709    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.596e-007  6.906e-007    -6.119    -6.161    -0.041
   NaHCO3                5.779e-007  5.790e-007    -6.238    -6.237     0.001
   MgCO3                 1.044e-007  1.046e-007    -6.981    -6.980     0.001
   BaCO3                 1.394e-008  1.397e-008    -7.856    -7.855     0.001
   NaCO3-                7.913e-009  7.194e-009    -8.102    -8.143    -0.041
Ca              2.580e-003
   Ca+2                  2.451e-003  1.693e-003    -2.611    -2.771    -0.161
   CaHCO3+               1.239e-004  1.126e-004    -3.907    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.239e-008  1.242e-008    -7.907    -7.906     0.001
   CaOH+                 2.473e-009  2.248e-009    -8.607    -8.648    -0.041
   CaHSO4+               1.000e-014  9.092e-015   -14.000   -14.041    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.363e-009  7.603e-009    -8.078    -8.119    -0.041
   FeCl+                 2.468e-009  2.244e-009    -8.608    -8.649    -0.041
   MnCl2                 2.968e-013  2.974e-013   -12.527   -12.527     0.001
   MnCl3-                8.074e-018  7.341e-018   -17.093   -17.134    -0.041
   FeCl+2                7.739e-025  5.287e-025   -24.111   -24.277    -0.165
   FeCl2+                2.328e-028  2.116e-028   -27.633   -27.674    -0.041
   FeCl3                 1.893e-033  1.896e-033   -32.723   -32.722     0.001
Fe(2)           8.301e-005
   Fe(HS)2               4.487e-005  4.496e-005    -4.348    -4.347     0.001
   Fe+2                  2.655e-005  1.814e-005    -4.576    -4.741    -0.165
   FeHCO3+               1.040e-005  9.456e-006    -4.983    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.840e-007  2.582e-007    -6.547    -6.588    -0.041
   FeOH+                 5.047e-008  4.588e-008    -7.297    -7.338    -0.041
   FeCl+                 2.468e-009  2.244e-009    -8.608    -8.649    -0.041
   FeSO4                 1.183e-010  1.185e-010    -9.927    -9.926     0.001
   Fe(OH)2               3.117e-012  3.123e-012   -11.506   -11.505     0.001
   Fe(OH)3-              1.021e-015  9.282e-016   -14.991   -15.032    -0.041
   FeHSO4+               1.071e-016  9.739e-017   -15.970   -16.011    -0.041
Fe(3)           5.711e-014
   Fe(OH)2+              2.939e-014  2.672e-014   -13.532   -13.573    -0.041



   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.209e-016  2.009e-016   -15.656   -15.697    -0.041
   FeOH+2                1.477e-017  1.009e-017   -16.831   -16.996    -0.165
   Fe+3                  4.605e-022  1.953e-022   -21.337   -21.709    -0.372
   FeCl+2                7.739e-025  5.287e-025   -24.111   -24.277    -0.165
   FeSO4+                8.659e-026  7.872e-026   -25.063   -25.104    -0.041
   FeCl2+                2.328e-028  2.116e-028   -27.633   -27.674    -0.041
   Fe(SO4)2-             6.962e-032  6.330e-032   -31.157   -31.199    -0.041
   FeHSO4+2              3.857e-032  2.635e-032   -31.414   -31.579    -0.165
   Fe2(OH)2+4            1.258e-032  2.739e-033   -31.900   -32.562    -0.662
   FeCl3                 1.893e-033  1.896e-033   -32.723   -32.722     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.781   -43.815    -1.034
H(0)            1.736e-009
   H2                    8.678e-010  8.695e-010    -9.062    -9.061     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.880e-012  4.437e-012   -11.312   -11.353    -0.041
Mg              8.455e-005
   Mg+2                  8.068e-005  5.606e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.761e-006  3.419e-006    -5.425    -5.466    -0.041
   MgCO3                 1.044e-007  1.046e-007    -6.981    -6.980     0.001
   MgOH+                 1.791e-009  1.628e-009    -8.747    -8.788    -0.041
   MgSO4                 4.820e-010  4.830e-010    -9.317    -9.316     0.001
Mn(2)           4.437e-005
   Mn+2                  3.049e-005  2.083e-005    -4.516    -4.681    -0.165
   MnHCO3+               1.064e-005  9.676e-006    -4.973    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.363e-009  7.603e-009    -8.078    -8.119    -0.041
   MnOH+                 4.710e-009  4.282e-009    -8.327    -8.368    -0.041
   MnSO4                 1.358e-010  1.361e-010    -9.867    -9.866     0.001
   MnCl2                 2.968e-013  2.974e-013   -12.527   -12.527     0.001
   MnCl3-                8.074e-018  7.341e-018   -17.093   -17.134    -0.041
   Mn(OH)3-              1.858e-019  1.689e-019   -18.731   -18.772    -0.041
Mn(3)           1.711e-034
   Mn+3                  1.711e-034  7.258e-035   -33.767   -34.139    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.522   -83.688    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.978   -97.020    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.779e-007  5.790e-007    -6.238    -6.237     0.001
   NaCO3-                7.913e-009  7.194e-009    -8.102    -8.143    -0.041
   NaSO4-                4.002e-011  3.638e-011   -10.398   -10.439    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.260   -74.259     0.001
S(-2)           2.083e-004
   HS-                   5.801e-005  5.273e-005    -4.237    -4.278    -0.041
   H2S                   5.752e-005  5.763e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.487e-005  4.496e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.247e-007  2.952e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.840e-007  2.582e-007    -6.547    -6.588    -0.041
   S5-2                  1.469e-007  1.072e-007    -6.833    -6.970    -0.137
   S4-2                  8.699e-008  6.255e-008    -7.061    -7.204    -0.143
   S6-2                  7.505e-008  5.549e-008    -7.125    -7.256    -0.131
   S-2                   7.460e-011  5.096e-011   -10.127   -10.293    -0.165
   S3-2                  3.115e-011  2.204e-011   -10.507   -10.657    -0.150
   S2-2                  1.791e-012  1.251e-012   -11.747   -11.903    -0.156
   As3S4(HS)2-           7.010e-016  6.373e-016   -15.154   -15.196    -0.041
S(6)            6.683e-008
   SO4-2                 5.340e-008  3.675e-008    -7.272    -7.435    -0.162
   CaSO4                 1.239e-008  1.242e-008    -7.907    -7.906     0.001
   MgSO4                 4.820e-010  4.830e-010    -9.317    -9.316     0.001
   BaSO4                 2.541e-010  2.546e-010    -9.595    -9.594     0.001
   MnSO4                 1.358e-010  1.361e-010    -9.867    -9.866     0.001
   FeSO4                 1.183e-010  1.185e-010    -9.927    -9.926     0.001
   NaSO4-                4.002e-011  3.638e-011   -10.398   -10.439    -0.041



   KSO4-                 4.880e-012  4.437e-012   -11.312   -11.353    -0.041
   HSO4-                 4.912e-013  4.466e-013   -12.309   -12.350    -0.041
   CaHSO4+               1.000e-014  9.092e-015   -14.000   -14.041    -0.041
   FeHSO4+               1.071e-016  9.739e-017   -15.970   -16.011    -0.041
   FeSO4+                8.659e-026  7.872e-026   -25.063   -25.104    -0.041
   Fe(SO4)2-             6.962e-032  6.330e-032   -31.157   -31.199    -0.041
   FeHSO4+2              3.857e-032  2.635e-032   -31.414   -31.579    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.32  -12.29   -9.97  BaSO4
Birnessite      -28.57   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.63  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.91  -43.74   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.13  -43.34   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.00  -42.28   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.09  -45.48   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.87  -90.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.79  -12.12    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2



O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 93.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.860e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.427e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.923e-003 -5.677e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.217e-004  4.217e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.591e-003  5.591e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 7.519e-005  Surface charge, eq

Hfo_s         
 2.461e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.568e-006       0.637  1.567e-006      -5.805
Hfo_sOMn+        6.585e-007       0.268  6.585e-007      -6.181
Hfo_sOFe+        1.616e-007       0.066  1.616e-007      -6.791
Hfo_sOHBa+2      3.955e-008       0.016  3.955e-008      -7.403
Hfo_sOH2+        2.416e-008       0.010  2.415e-008      -7.617



Hfo_sOH          9.921e-009       0.004  9.921e-009      -8.003
Hfo_sO-          9.334e-011       0.000  9.334e-011     -10.030

Hfo           
 7.519e-005  Surface charge, eq

Hfo_w         
 9.846e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.509e-005       0.661  6.509e-005      -4.186
Hfo_wOH          2.673e-005       0.272  2.673e-005      -4.573
Hfo_wOFe+        4.065e-006       0.041  4.065e-006      -5.391
Hfo_wOMn+        1.410e-006       0.014  1.409e-006      -5.851
Hfo_wOCa+        5.120e-007       0.005  5.119e-007      -6.291
Hfo_wOMg+        3.015e-007       0.003  3.015e-007      -6.521
Hfo_wO-          2.515e-007       0.003  2.515e-007      -6.599
Hfo_wOFeOH       8.759e-008       0.001  8.759e-008      -7.058
Hfo_wH2AsO3      5.349e-009       0.000  5.349e-009      -8.272
Hfo_wOBa+        1.867e-010       0.000  1.867e-010      -9.729
Hfo_wSO4-        7.316e-012       0.000  7.316e-012     -11.136
Hfo_wOHSO4-2     5.994e-012       0.000  5.993e-012     -11.222
Hfo_wOHAsO4-3    1.143e-017       0.000  1.143e-017     -16.942
Hfo_wHAsO4-      1.517e-018       0.000  1.517e-018     -17.819
Hfo_wH2AsO4      1.196e-019       0.000  1.196e-019     -18.922

Mno           
-1.226e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.418e-028       0.000  1.418e-028     -27.848
Mno_O3Ca         8.799e-030       0.000  8.798e-030     -29.056
Mno_O3-2         7.204e-030       0.000  7.204e-030     -29.142
Mno_O3HMn+       2.432e-030       0.000  2.432e-030     -29.614
Mno_O3Ba         1.510e-030       0.000  1.510e-030     -29.821
Mno_O3H-         3.097e-031       0.000  3.097e-031     -30.509
Mno_O3Na-        1.508e-031       0.000  1.508e-031     -30.822
Mno_O3HCa+       1.317e-031       0.000  1.317e-031     -30.881
Mno_O3Mg         1.108e-031       0.000  1.108e-031     -30.955
Mno_O3HBa+       4.042e-032       0.000  4.041e-032     -31.393
Mno_O3HMg+       1.123e-033       0.000  1.123e-033     -32.950
Mno_O3HNa        6.051e-034       0.000  6.050e-034     -33.218
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.639e-041       0.000  8.639e-041     -40.064
Mno_O3H3Cl       2.132e-043       0.000  2.132e-043     -42.671

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.256e-007  3.256e-007
Ba               2.101e-005  2.101e-005
C                1.560e-002  1.560e-002
Ca               2.579e-003  2.579e-003
Cl               9.872e-005  9.873e-005
Fe               8.300e-005  8.301e-005
K                1.893e-005  1.893e-005
Mg               8.456e-005  8.456e-005
Mn               4.435e-005  4.435e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.904      Charge balance
                                       pe  =  -3.949      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.350e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.038e-003
                       Total CO2 (mol/kg)  =  7.336e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.758e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.40
                               Iterations  =  30
                                  Total H  = 1.110558e+002
                                  Total O  = 5.552888e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.359e-007  1.249e-007    -6.867    -6.904    -0.037
   OH-                   8.815e-008  8.014e-008    -7.055    -7.096    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.256e-007
   AsS(OH)(HS)-          3.248e-007  2.953e-007    -6.488    -6.530    -0.041
   H3AsO3                7.767e-010  7.782e-010    -9.110    -9.109     0.001
   H2AsO3-               4.853e-012  4.412e-012   -11.314   -11.355    -0.041
   As3S4(HS)2-           7.006e-016  6.369e-016   -15.155   -15.196    -0.041
   H4AsO3+               5.296e-017  4.815e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.032e-019  7.049e-020   -18.986   -19.152    -0.165
   AsO3-3                2.655e-028  1.126e-028   -27.576   -27.948    -0.372
As(5)           2.164e-018
   H2AsO4-               1.245e-018  1.132e-018   -17.905   -17.946    -0.041
   HAsO4-2               9.182e-019  6.273e-019   -18.037   -18.203    -0.165
   H3AsO4                2.816e-023  2.821e-023   -22.550   -22.550     0.001
   AsO4-3                2.650e-023  1.125e-023   -22.577   -22.949    -0.372
Ba              2.101e-005
   Ba+2                  2.023e-005  1.382e-005    -4.694    -4.859    -0.165
   BaHCO3+               7.592e-007  6.903e-007    -6.120    -6.161    -0.041
   BaCO3                 1.394e-008  1.397e-008    -7.856    -7.855     0.001
   BaSO4                 2.514e-010  2.519e-010    -9.600    -9.599     0.001
   BaOH+                 4.124e-012  3.749e-012   -11.385   -11.426    -0.041
C(-4)           8.265e-003
   CH4                   8.265e-003  8.281e-003    -2.083    -2.082     0.001
C(4)            7.336e-003
   HCO3-                 5.713e-003  5.210e-003    -2.243    -2.283    -0.040
   CO2                   1.460e-003  1.463e-003    -2.836    -2.835     0.001
   CaHCO3+               1.237e-004  1.125e-004    -3.907    -3.949    -0.041
   MnHCO3+               1.063e-005  9.668e-006    -4.973    -5.015    -0.041
   FeHCO3+               1.039e-005  9.448e-006    -4.983    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.759e-006  3.418e-006    -5.425    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.830e-006  1.957e-006    -5.548    -5.708    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.592e-007  6.903e-007    -6.120    -6.161    -0.041
   NaHCO3                5.775e-007  5.786e-007    -6.238    -6.238     0.001
   MgCO3                 1.045e-007  1.047e-007    -6.981    -6.980     0.001
   BaCO3                 1.394e-008  1.397e-008    -7.856    -7.855     0.001
   NaCO3-                7.915e-009  7.196e-009    -8.102    -8.143    -0.041
Ca              2.579e-003
   Ca+2                  2.450e-003  1.693e-003    -2.611    -2.771    -0.161
   CaHCO3+               1.237e-004  1.125e-004    -3.907    -3.949    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.226e-008  1.228e-008    -7.912    -7.911     0.001
   CaOH+                 2.474e-009  2.249e-009    -8.607    -8.648    -0.041
   CaHSO4+               9.883e-015  8.985e-015   -14.005   -14.046    -0.041
Cl              9.872e-005



   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.361e-009  7.601e-009    -8.078    -8.119    -0.041
   FeCl+                 2.467e-009  2.243e-009    -8.608    -8.649    -0.041
   MnCl2                 2.968e-013  2.973e-013   -12.528   -12.527     0.001
   MnCl3-                8.073e-018  7.339e-018   -17.093   -17.134    -0.041
   FeCl+2                7.719e-025  5.273e-025   -24.112   -24.278    -0.165
   FeCl2+                2.322e-028  2.111e-028   -27.634   -27.676    -0.041
   FeCl3                 1.888e-033  1.892e-033   -32.724   -32.723     0.001
Fe(2)           8.300e-005
   Fe(HS)2               4.488e-005  4.497e-005    -4.348    -4.347     0.001
   Fe+2                  2.654e-005  1.813e-005    -4.576    -4.742    -0.165
   FeHCO3+               1.039e-005  9.448e-006    -4.983    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.841e-007  2.583e-007    -6.547    -6.588    -0.041
   FeOH+                 5.050e-008  4.591e-008    -7.297    -7.338    -0.041
   FeCl+                 2.467e-009  2.243e-009    -8.608    -8.649    -0.041
   FeSO4                 1.170e-010  1.173e-010    -9.932    -9.931     0.001
   Fe(OH)2               3.122e-012  3.128e-012   -11.506   -11.505     0.001
   Fe(OH)3-              1.023e-015  9.304e-016   -14.990   -15.031    -0.041
   FeHSO4+               1.059e-016  9.624e-017   -15.975   -16.017    -0.041
Fe(3)           5.708e-014
   Fe(OH)2+              2.937e-014  2.670e-014   -13.532   -13.574    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.211e-016  2.010e-016   -15.655   -15.697    -0.041
   FeOH+2                1.474e-017  1.007e-017   -16.831   -16.997    -0.165
   Fe+3                  4.592e-022  1.948e-022   -21.338   -21.710    -0.372
   FeCl+2                7.719e-025  5.273e-025   -24.112   -24.278    -0.165
   FeSO4+                8.544e-026  7.768e-026   -25.068   -25.110    -0.041
   FeCl2+                2.322e-028  2.111e-028   -27.634   -27.676    -0.041
   Fe(SO4)2-             6.797e-032  6.179e-032   -31.168   -31.209    -0.041
   FeHSO4+2              3.802e-032  2.598e-032   -31.420   -31.585    -0.165
   Fe2(OH)2+4            1.253e-032  2.730e-033   -31.902   -32.564    -0.662
   FeCl3                 1.888e-033  1.892e-033   -32.724   -32.723     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.783   -43.817    -1.034
H(0)            1.741e-009
   H2                    8.704e-010  8.721e-010    -9.060    -9.059     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.828e-012  4.390e-012   -11.316   -11.358    -0.041
Mg              8.456e-005
   Mg+2                  8.069e-005  5.607e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.759e-006  3.418e-006    -5.425    -5.466    -0.041
   MgCO3                 1.045e-007  1.047e-007    -6.981    -6.980     0.001
   MgOH+                 1.793e-009  1.630e-009    -8.747    -8.788    -0.041
   MgSO4                 4.770e-010  4.779e-010    -9.321    -9.321     0.001
Mn(2)           4.435e-005
   Mn+2                  3.048e-005  2.082e-005    -4.516    -4.682    -0.165
   MnHCO3+               1.063e-005  9.668e-006    -4.973    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.361e-009  7.601e-009    -8.078    -8.119    -0.041
   MnOH+                 4.713e-009  4.284e-009    -8.327    -8.368    -0.041
   MnSO4                 1.344e-010  1.346e-010    -9.872    -9.871     0.001
   MnCl2                 2.968e-013  2.973e-013   -12.528   -12.527     0.001
   MnCl3-                8.073e-018  7.339e-018   -17.093   -17.134    -0.041
   Mn(OH)3-              1.862e-019  1.693e-019   -18.730   -18.771    -0.041
Mn(3)           1.706e-034
   Mn+3                  1.706e-034  7.239e-035   -33.768   -34.140    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.524   -83.689    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.980   -97.022    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.775e-007  5.786e-007    -6.238    -6.238     0.001
   NaCO3-                7.915e-009  7.196e-009    -8.102    -8.143    -0.041
   NaSO4-                3.959e-011  3.599e-011   -10.402   -10.444    -0.041
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.262   -74.261     0.001
S(-2)           2.083e-004
   HS-                   5.802e-005  5.275e-005    -4.236    -4.278    -0.041
   H2S                   5.748e-005  5.759e-005    -4.240    -4.240     0.001
   Fe(HS)2               4.488e-005  4.497e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.248e-007  2.953e-007    -6.488    -6.530    -0.041
   Fe(HS)3-              2.841e-007  2.583e-007    -6.547    -6.588    -0.041
   S5-2                  1.471e-007  1.073e-007    -6.832    -6.969    -0.137
   S4-2                  8.708e-008  6.262e-008    -7.060    -7.203    -0.143
   S6-2                  7.513e-008  5.556e-008    -7.124    -7.255    -0.131
   S-2                   7.468e-011  5.102e-011   -10.127   -10.292    -0.165
   S3-2                  3.118e-011  2.207e-011   -10.506   -10.656    -0.150
   S2-2                  1.793e-012  1.252e-012   -11.746   -11.902    -0.156
   As3S4(HS)2-           7.006e-016  6.369e-016   -15.155   -15.196    -0.041
S(6)            6.611e-008
   SO4-2                 5.283e-008  3.636e-008    -7.277    -7.439    -0.162
   CaSO4                 1.226e-008  1.228e-008    -7.912    -7.911     0.001
   MgSO4                 4.770e-010  4.779e-010    -9.321    -9.321     0.001
   BaSO4                 2.514e-010  2.519e-010    -9.600    -9.599     0.001
   MnSO4                 1.344e-010  1.346e-010    -9.872    -9.871     0.001
   FeSO4                 1.170e-010  1.173e-010    -9.932    -9.931     0.001
   NaSO4-                3.959e-011  3.599e-011   -10.402   -10.444    -0.041
   KSO4-                 4.828e-012  4.390e-012   -11.316   -11.358    -0.041
   HSO4-                 4.856e-013  4.414e-013   -12.314   -12.355    -0.041
   CaHSO4+               9.883e-015  8.985e-015   -14.005   -14.046    -0.041
   FeHSO4+               1.059e-016  9.624e-017   -15.975   -16.017    -0.041
   FeSO4+                8.544e-026  7.768e-026   -25.068   -25.110    -0.041
   Fe(SO4)2-             6.797e-032  6.179e-032   -31.168   -31.209    -0.041
   FeHSO4+2              3.802e-032  2.598e-032   -31.420   -31.585    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.33  -12.30   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.63  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.28   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.92  -43.75   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.14  -43.35   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.01  -42.29   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.10  -45.49   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.89  -90.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.79  -12.12    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 94.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.880e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.426e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.803e-003 -5.797e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.218e-004  4.218e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.711e-003  5.711e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 7.334e-005  Surface charge, eq

Hfo_s         
 2.402e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.529e-006       0.637  1.529e-006      -5.816
Hfo_sOMn+        6.429e-007       0.268  6.429e-007      -6.192
Hfo_sOFe+        1.578e-007       0.066  1.578e-007      -6.802
Hfo_sOHBa+2      3.859e-008       0.016  3.859e-008      -7.414
Hfo_sOH2+        2.355e-008       0.010  2.355e-008      -7.628
Hfo_sOH          9.679e-009       0.004  9.679e-009      -8.014
Hfo_sO-          9.115e-011       0.000  9.115e-011     -10.040

Hfo           
 7.334e-005  Surface charge, eq

Hfo_w         
 9.606e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.349e-005       0.661  6.348e-005      -4.197
Hfo_wOH          2.610e-005       0.272  2.610e-005      -4.583
Hfo_wOFe+        3.971e-006       0.041  3.971e-006      -5.401
Hfo_wOMn+        1.377e-006       0.014  1.377e-006      -5.861
Hfo_wOCa+        5.001e-007       0.005  5.001e-007      -6.301
Hfo_wOMg+        2.946e-007       0.003  2.946e-007      -6.531
Hfo_wO-          2.458e-007       0.003  2.457e-007      -6.610
Hfo_wOFeOH       8.563e-008       0.001  8.563e-008      -7.067
Hfo_wH2AsO3      5.226e-009       0.000  5.226e-009      -8.282
Hfo_wOBa+        1.824e-010       0.000  1.824e-010      -9.739
Hfo_wSO4-        7.061e-012       0.000  7.061e-012     -11.151
Hfo_wOHSO4-2     5.789e-012       0.000  5.789e-012     -11.237
Hfo_wOHAsO4-3    1.116e-017       0.000  1.116e-017     -16.952
Hfo_wHAsO4-      1.479e-018       0.000  1.479e-018     -17.830
Hfo_wH2AsO4      1.165e-019       0.000  1.165e-019     -18.934

Mno           
-3.059e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.536e-025       0.000  3.535e-025     -24.452
Mno_O3Ca         2.194e-026       0.000  2.194e-026     -25.659
Mno_O3-2         1.797e-026       0.000  1.797e-026     -25.746
Mno_O3HMn+       6.059e-027       0.000  6.058e-027     -26.218
Mno_O3Ba         3.766e-027       0.000  3.766e-027     -26.424
Mno_O3H-         7.718e-028       0.000  7.718e-028     -27.113
Mno_O3Na-        3.762e-028       0.000  3.762e-028     -27.425
Mno_O3HCa+       3.280e-028       0.000  3.280e-028     -27.484
Mno_O3Mg         2.764e-028       0.000  2.764e-028     -27.559
Mno_O3HBa+       1.007e-028       0.000  1.007e-028     -27.997
Mno_O3HMg+       2.798e-030       0.000  2.798e-030     -29.553
Mno_O3HNa        1.508e-030       0.000  1.508e-030     -29.822



Mno_O3H2         2.490e-032       0.000  2.490e-032     -31.604
Mno_O3H3+        2.149e-037       0.000  2.149e-037     -36.668
Mno_O3H3Cl       5.304e-040       0.000  5.304e-040     -39.275

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.257e-007  3.257e-007
Ba               2.101e-005  2.101e-005
C                1.568e-002  1.568e-002
Ca               2.578e-003  2.578e-003
Cl               9.872e-005  9.873e-005
Fe               8.300e-005  8.300e-005
K                1.893e-005  1.893e-005
Mg               8.457e-005  8.457e-005
Mn               4.433e-005  4.434e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.904      Charge balance
                                       pe  =  -3.950      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.347e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.034e-003
                       Total CO2 (mol/kg)  =  7.330e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.740e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.39
                               Iterations  =  47
                                  Total H  = 1.110564e+002
                                  Total O  = 5.552896e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.357e-007  1.248e-007    -6.867    -6.904    -0.037
   OH-                   8.823e-008  8.021e-008    -7.054    -7.096    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.257e-007
   AsS(OH)(HS)-          3.249e-007  2.954e-007    -6.488    -6.530    -0.041
   H3AsO3                7.773e-010  7.788e-010    -9.109    -9.109     0.001
   H2AsO3-               4.861e-012  4.419e-012   -11.313   -11.355    -0.041
   As3S4(HS)2-           7.002e-016  6.366e-016   -15.155   -15.196    -0.041
   H4AsO3+               5.295e-017  4.814e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.034e-019  7.067e-020   -18.985   -19.151    -0.165
   AsO3-3                2.663e-028  1.130e-028   -27.575   -27.947    -0.372
As(5)           2.162e-018
   H2AsO4-               1.244e-018  1.131e-018   -17.905   -17.947    -0.041
   HAsO4-2               9.177e-019  6.270e-019   -18.037   -18.203    -0.165
   H3AsO4                2.809e-023  2.815e-023   -22.551   -22.551     0.001
   AsO4-3                2.651e-023  1.125e-023   -22.577   -22.949    -0.372
Ba              2.101e-005
   Ba+2                  2.023e-005  1.382e-005    -4.694    -4.859    -0.165
   BaHCO3+               7.589e-007  6.899e-007    -6.120    -6.161    -0.041
   BaCO3                 1.395e-008  1.398e-008    -7.855    -7.855     0.001
   BaSO4                 2.488e-010  2.493e-010    -9.604    -9.603     0.001
   BaOH+                 4.128e-012  3.753e-012   -11.384   -11.426    -0.041
C(-4)           8.350e-003
   CH4                   8.350e-003  8.366e-003    -2.078    -2.077     0.001
C(4)            7.330e-003
   HCO3-                 5.710e-003  5.207e-003    -2.243    -2.283    -0.040



   CO2                   1.458e-003  1.461e-003    -2.836    -2.835     0.001
   CaHCO3+               1.236e-004  1.124e-004    -3.908    -3.949    -0.041
   MnHCO3+               1.062e-005  9.659e-006    -4.974    -5.015    -0.041
   FeHCO3+               1.038e-005  9.440e-006    -4.984    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.758e-006  3.416e-006    -5.425    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.830e-006  1.957e-006    -5.548    -5.708    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.589e-007  6.899e-007    -6.120    -6.161    -0.041
   NaHCO3                5.772e-007  5.783e-007    -6.239    -6.238     0.001
   MgCO3                 1.045e-007  1.047e-007    -6.981    -6.980     0.001
   BaCO3                 1.395e-008  1.398e-008    -7.855    -7.855     0.001
   NaCO3-                7.917e-009  7.198e-009    -8.101    -8.143    -0.041
Ca              2.578e-003
   Ca+2                  2.449e-003  1.693e-003    -2.611    -2.771    -0.160
   CaHCO3+               1.236e-004  1.124e-004    -3.908    -3.949    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.213e-008  1.215e-008    -7.916    -7.915     0.001
   CaOH+                 2.476e-009  2.251e-009    -8.606    -8.648    -0.041
   CaHSO4+               9.768e-015  8.881e-015   -14.010   -14.052    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.359e-009  7.599e-009    -8.078    -8.119    -0.041
   FeCl+                 2.467e-009  2.243e-009    -8.608    -8.649    -0.041
   MnCl2                 2.967e-013  2.973e-013   -12.528   -12.527     0.001
   MnCl3-                8.071e-018  7.338e-018   -17.093   -17.134    -0.041
   FeCl+2                7.698e-025  5.260e-025   -24.114   -24.279    -0.165
   FeCl2+                2.316e-028  2.105e-028   -27.635   -27.677    -0.041
   FeCl3                 1.883e-033  1.887e-033   -32.725   -32.724     0.001
Fe(2)           8.300e-005
   Fe(HS)2               4.489e-005  4.498e-005    -4.348    -4.347     0.001
   Fe+2                  2.654e-005  1.813e-005    -4.576    -4.742    -0.165
   FeHCO3+               1.038e-005  9.440e-006    -4.984    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.842e-007  2.584e-007    -6.546    -6.588    -0.041
   FeOH+                 5.053e-008  4.594e-008    -7.296    -7.338    -0.041
   FeCl+                 2.467e-009  2.243e-009    -8.608    -8.649    -0.041
   FeSO4                 1.158e-010  1.160e-010    -9.936    -9.936     0.001
   Fe(OH)2               3.127e-012  3.133e-012   -11.505   -11.504     0.001
   Fe(OH)3-              1.026e-015  9.326e-016   -14.989   -15.030    -0.041
   FeHSO4+               1.046e-016  9.512e-017   -15.980   -16.022    -0.041
Fe(3)           5.706e-014
   Fe(OH)2+              2.934e-014  2.667e-014   -13.533   -13.574    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.213e-016  2.012e-016   -15.655   -15.696    -0.041
   FeOH+2                1.472e-017  1.005e-017   -16.832   -16.998    -0.165
   Fe+3                  4.579e-022  1.943e-022   -21.339   -21.711    -0.372
   FeCl+2                7.698e-025  5.260e-025   -24.114   -24.279    -0.165
   FeSO4+                8.432e-026  7.666e-026   -25.074   -25.115    -0.041
   FeCl2+                2.316e-028  2.105e-028   -27.635   -27.677    -0.041
   Fe(SO4)2-             6.637e-032  6.034e-032   -31.178   -31.219    -0.041
   FeHSO4+2              3.749e-032  2.561e-032   -31.426   -31.592    -0.165
   Fe2(OH)2+4            1.249e-032  2.721e-033   -31.904   -32.565    -0.662
   FeCl3                 1.883e-033  1.887e-033   -32.725   -32.724     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.785   -43.819    -1.034
H(0)            1.746e-009
   H2                    8.730e-010  8.746e-010    -9.059    -9.058     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.777e-012  4.343e-012   -11.321   -11.362    -0.041
Mg              8.457e-005
   Mg+2                  8.070e-005  5.608e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.758e-006  3.416e-006    -5.425    -5.466    -0.041
   MgCO3                 1.045e-007  1.047e-007    -6.981    -6.980     0.001
   MgOH+                 1.794e-009  1.631e-009    -8.746    -8.787    -0.041
   MgSO4                 4.720e-010  4.729e-010    -9.326    -9.325     0.001



Mn(2)           4.433e-005
   Mn+2                  3.047e-005  2.082e-005    -4.516    -4.682    -0.165
   MnHCO3+               1.062e-005  9.659e-006    -4.974    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.359e-009  7.599e-009    -8.078    -8.119    -0.041
   MnOH+                 4.715e-009  4.287e-009    -8.326    -8.368    -0.041
   MnSO4                 1.329e-010  1.332e-010    -9.876    -9.876     0.001
   MnCl2                 2.967e-013  2.973e-013   -12.528   -12.527     0.001
   MnCl3-                8.071e-018  7.338e-018   -17.093   -17.134    -0.041
   Mn(OH)3-              1.867e-019  1.697e-019   -18.729   -18.770    -0.041
Mn(3)           1.701e-034
   Mn+3                  1.701e-034  7.220e-035   -33.769   -34.141    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.525   -83.690    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.983   -97.024    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.772e-007  5.783e-007    -6.239    -6.238     0.001
   NaCO3-                7.917e-009  7.198e-009    -8.101    -8.143    -0.041
   NaSO4-                3.917e-011  3.561e-011   -10.407   -10.448    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.265   -74.264     0.001
S(-2)           2.083e-004
   HS-                   5.803e-005  5.276e-005    -4.236    -4.278    -0.041
   H2S                   5.744e-005  5.755e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.489e-005  4.498e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.249e-007  2.954e-007    -6.488    -6.530    -0.041
   Fe(HS)3-              2.842e-007  2.584e-007    -6.546    -6.588    -0.041
   S5-2                  1.473e-007  1.075e-007    -6.832    -6.969    -0.137
   S4-2                  8.717e-008  6.269e-008    -7.060    -7.203    -0.143
   S6-2                  7.521e-008  5.562e-008    -7.124    -7.255    -0.131
   S-2                   7.476e-011  5.108e-011   -10.126   -10.292    -0.165
   S3-2                  3.121e-011  2.209e-011   -10.506   -10.656    -0.150
   S2-2                  1.795e-012  1.254e-012   -11.746   -11.902    -0.156
   As3S4(HS)2-           7.002e-016  6.366e-016   -15.155   -15.196    -0.041
S(6)            6.541e-008
   SO4-2                 5.227e-008  3.598e-008    -7.282    -7.444    -0.162
   CaSO4                 1.213e-008  1.215e-008    -7.916    -7.915     0.001
   MgSO4                 4.720e-010  4.729e-010    -9.326    -9.325     0.001
   BaSO4                 2.488e-010  2.493e-010    -9.604    -9.603     0.001
   MnSO4                 1.329e-010  1.332e-010    -9.876    -9.876     0.001
   FeSO4                 1.158e-010  1.160e-010    -9.936    -9.936     0.001
   NaSO4-                3.917e-011  3.561e-011   -10.407   -10.448    -0.041
   KSO4-                 4.777e-012  4.343e-012   -11.321   -11.362    -0.041
   HSO4-                 4.800e-013  4.364e-013   -12.319   -12.360    -0.041
   CaHSO4+               9.768e-015  8.881e-015   -14.010   -14.052    -0.041
   FeHSO4+               1.046e-016  9.512e-017   -15.980   -16.022    -0.041
   FeSO4+                8.432e-026  7.666e-026   -25.074   -25.115    -0.041
   Fe(SO4)2-             6.637e-032  6.034e-032   -31.178   -31.219    -0.041
   FeHSO4+2              3.749e-032  2.561e-032   -31.426   -31.592    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.33  -12.30   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3



Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.56  -11.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.63  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.28   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.93  -43.76   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.15  -43.36   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.02  -42.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.11  -45.50   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.90  -90.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.79  -12.13    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 95.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.900e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.425e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.684e-003 -5.916e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.219e-004  4.219e-004
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  5.830e-003  5.830e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 7.150e-005  Surface charge, eq

Hfo_s         
 2.342e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.490e-006       0.636  1.490e-006      -5.827
Hfo_sOMn+        6.272e-007       0.268  6.272e-007      -6.203
Hfo_sOFe+        1.540e-007       0.066  1.540e-007      -6.813
Hfo_sOHBa+2      3.763e-008       0.016  3.763e-008      -7.424
Hfo_sOH2+        2.294e-008       0.010  2.294e-008      -7.639
Hfo_sOH          9.438e-009       0.004  9.438e-009      -8.025
Hfo_sO-          8.895e-011       0.000  8.895e-011     -10.051

Hfo           
 7.150e-005  Surface charge, eq

Hfo_w         
 9.367e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.189e-005       0.661  6.188e-005      -4.208
Hfo_wOH          2.546e-005       0.272  2.546e-005      -4.594
Hfo_wOFe+        3.876e-006       0.041  3.876e-006      -5.412
Hfo_wOMn+        1.344e-006       0.014  1.344e-006      -5.872
Hfo_wOCa+        4.882e-007       0.005  4.882e-007      -6.311
Hfo_wOMg+        2.877e-007       0.003  2.877e-007      -6.541
Hfo_wO-          2.400e-007       0.003  2.399e-007      -6.620
Hfo_wOFeOH       8.366e-008       0.001  8.366e-008      -7.077
Hfo_wH2AsO3      5.102e-009       0.000  5.102e-009      -8.292
Hfo_wOBa+        1.782e-010       0.000  1.782e-010      -9.749
Hfo_wSO4-        6.811e-012       0.000  6.811e-012     -11.167
Hfo_wOHSO4-2     5.589e-012       0.000  5.589e-012     -11.253
Hfo_wOHAsO4-3    1.089e-017       0.000  1.089e-017     -16.963



Hfo_wHAsO4-      1.441e-018       0.000  1.441e-018     -17.841
Hfo_wH2AsO4      1.134e-019       0.000  1.134e-019     -18.945

Mno           
-1.231e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.422e-028       0.000  1.422e-028     -27.847
Mno_O3Ca         8.824e-030       0.000  8.824e-030     -29.054
Mno_O3-2         7.229e-030       0.000  7.229e-030     -29.141
Mno_O3HMn+       2.435e-030       0.000  2.435e-030     -29.614
Mno_O3Ba         1.516e-030       0.000  1.516e-030     -29.819
Mno_O3H-         3.103e-031       0.000  3.103e-031     -30.508
Mno_O3Na-        1.514e-031       0.000  1.514e-031     -30.820
Mno_O3HCa+       1.318e-031       0.000  1.318e-031     -30.880
Mno_O3Mg         1.112e-031       0.000  1.112e-031     -30.954
Mno_O3HBa+       4.049e-032       0.000  4.049e-032     -31.393
Mno_O3HMg+       1.125e-033       0.000  1.125e-033     -32.949
Mno_O3HNa        6.061e-034       0.000  6.061e-034     -33.217
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.624e-041       0.000  8.624e-041     -40.064
Mno_O3H3Cl       2.129e-043       0.000  2.129e-043     -42.672

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.258e-007  3.258e-007
Ba               2.101e-005  2.101e-005
C                1.576e-002  1.576e-002
Ca               2.578e-003  2.578e-003
Cl               9.872e-005  9.873e-005
Fe               8.299e-005  8.299e-005
K                1.893e-005  1.893e-005
Mg               8.457e-005  8.458e-005
Mn               4.432e-005  4.432e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.904      Charge balance
                                       pe  =  -3.951      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.344e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.031e-003
                       Total CO2 (mol/kg)  =  7.324e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.721e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.37
                               Iterations  =  36
                                  Total H  = 1.110569e+002
                                  Total O  = 5.552903e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.356e-007  1.247e-007    -6.868    -6.904    -0.037
   OH-                   8.830e-008  8.028e-008    -7.054    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.258e-007



   AsS(OH)(HS)-          3.250e-007  2.955e-007    -6.488    -6.529    -0.041
   H3AsO3                7.779e-010  7.794e-010    -9.109    -9.108     0.001
   H2AsO3-               4.868e-012  4.426e-012   -11.313   -11.354    -0.041
   As3S4(HS)2-           6.998e-016  6.363e-016   -15.155   -15.196    -0.041
   H4AsO3+               5.295e-017  4.814e-017   -16.276   -16.318    -0.041
   HAsO3-2               1.037e-019  7.084e-020   -18.984   -19.150    -0.165
   AsO3-3                2.671e-028  1.134e-028   -27.573   -27.945    -0.372
As(5)           2.159e-018
   H2AsO4-               1.242e-018  1.129e-018   -17.906   -17.947    -0.041
   HAsO4-2               9.173e-019  6.267e-019   -18.038   -18.203    -0.165
   H3AsO4                2.804e-023  2.809e-023   -22.552   -22.551     0.001
   AsO4-3                2.652e-023  1.126e-023   -22.576   -22.949    -0.372
Ba              2.101e-005
   Ba+2                  2.023e-005  1.383e-005    -4.694    -4.859    -0.165
   BaHCO3+               7.585e-007  6.896e-007    -6.120    -6.161    -0.041
   BaCO3                 1.396e-008  1.398e-008    -7.855    -7.854     0.001
   BaSO4                 2.462e-010  2.467e-010    -9.609    -9.608     0.001
   BaOH+                 4.132e-012  3.757e-012   -11.384   -11.425    -0.041
C(-4)           8.435e-003
   CH4                   8.435e-003  8.451e-003    -2.074    -2.073     0.001
C(4)            7.324e-003
   HCO3-                 5.706e-003  5.204e-003    -2.244    -2.284    -0.040
   CO2                   1.456e-003  1.459e-003    -2.837    -2.836     0.001
   CaHCO3+               1.235e-004  1.123e-004    -3.908    -3.950    -0.041
   MnHCO3+               1.062e-005  9.651e-006    -4.974    -5.015    -0.041
   FeHCO3+               1.037e-005  9.432e-006    -4.984    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.756e-006  3.415e-006    -5.425    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.831e-006  1.958e-006    -5.548    -5.708    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.585e-007  6.896e-007    -6.120    -6.161    -0.041
   NaHCO3                5.769e-007  5.780e-007    -6.239    -6.238     0.001
   MgCO3                 1.046e-007  1.048e-007    -6.981    -6.980     0.001
   BaCO3                 1.396e-008  1.398e-008    -7.855    -7.854     0.001
   NaCO3-                7.919e-009  7.200e-009    -8.101    -8.143    -0.041
Ca              2.578e-003
   Ca+2                  2.448e-003  1.692e-003    -2.611    -2.772    -0.160
   CaHCO3+               1.235e-004  1.123e-004    -3.908    -3.950    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.200e-008  1.202e-008    -7.921    -7.920     0.001
   CaOH+                 2.477e-009  2.252e-009    -8.606    -8.647    -0.041
   CaHSO4+               9.655e-015  8.778e-015   -14.015   -14.057    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.357e-009  7.598e-009    -8.078    -8.119    -0.041
   FeCl+                 2.466e-009  2.242e-009    -8.608    -8.649    -0.041
   MnCl2                 2.966e-013  2.972e-013   -12.528   -12.527     0.001
   MnCl3-                8.069e-018  7.336e-018   -17.093   -17.135    -0.041
   FeCl+2                7.678e-025  5.246e-025   -24.115   -24.280    -0.165
   FeCl2+                2.310e-028  2.100e-028   -27.636   -27.678    -0.041
   FeCl3                 1.879e-033  1.882e-033   -32.726   -32.725     0.001
Fe(2)           8.299e-005
   Fe(HS)2               4.490e-005  4.499e-005    -4.348    -4.347     0.001
   Fe+2                  2.653e-005  1.812e-005    -4.576    -4.742    -0.165
   FeHCO3+               1.037e-005  9.432e-006    -4.984    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.844e-007  2.585e-007    -6.546    -6.587    -0.041
   FeOH+                 5.055e-008  4.596e-008    -7.296    -7.338    -0.041
   FeCl+                 2.466e-009  2.242e-009    -8.608    -8.649    -0.041
   FeSO4                 1.145e-010  1.147e-010    -9.941    -9.940     0.001
   Fe(OH)2               3.131e-012  3.137e-012   -11.504   -11.503     0.001
   Fe(OH)3-              1.028e-015  9.347e-016   -14.988   -15.029    -0.041
   FeHSO4+               1.034e-016  9.403e-017   -15.985   -16.027    -0.041
Fe(3)           5.703e-014
   Fe(OH)2+              2.931e-014  2.665e-014   -13.533   -13.574    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001



   Fe(OH)4-              2.215e-016  2.014e-016   -15.655   -15.696    -0.041
   FeOH+2                1.469e-017  1.004e-017   -16.833   -16.998    -0.165
   Fe+3                  4.567e-022  1.938e-022   -21.340   -21.713    -0.372
   FeCl+2                7.678e-025  5.246e-025   -24.115   -24.280    -0.165
   FeSO4+                8.323e-026  7.567e-026   -25.080   -25.121    -0.041
   FeCl2+                2.310e-028  2.100e-028   -27.636   -27.678    -0.041
   Fe(SO4)2-             6.483e-032  5.894e-032   -31.188   -31.230    -0.041
   FeHSO4+2              3.697e-032  2.526e-032   -31.432   -31.598    -0.165
   Fe2(OH)2+4            1.244e-032  2.711e-033   -31.905   -32.567    -0.662
   FeCl3                 1.879e-033  1.882e-033   -32.726   -32.725     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.787   -43.821    -1.034
H(0)            1.751e-009
   H2                    8.755e-010  8.772e-010    -9.058    -9.057     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.727e-012  4.298e-012   -11.325   -11.367    -0.041
Mg              8.457e-005
   Mg+2                  8.071e-005  5.609e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.756e-006  3.415e-006    -5.425    -5.467    -0.041
   MgCO3                 1.046e-007  1.048e-007    -6.981    -6.980     0.001
   MgOH+                 1.796e-009  1.633e-009    -8.746    -8.787    -0.041
   MgSO4                 4.672e-010  4.681e-010    -9.331    -9.330     0.001
Mn(2)           4.432e-005
   Mn+2                  3.046e-005  2.081e-005    -4.516    -4.682    -0.165
   MnHCO3+               1.062e-005  9.651e-006    -4.974    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.357e-009  7.598e-009    -8.078    -8.119    -0.041
   MnOH+                 4.718e-009  4.290e-009    -8.326    -8.368    -0.041
   MnSO4                 1.315e-010  1.317e-010    -9.881    -9.880     0.001
   MnCl2                 2.966e-013  2.972e-013   -12.528   -12.527     0.001
   MnCl3-                8.069e-018  7.336e-018   -17.093   -17.135    -0.041
   Mn(OH)3-              1.871e-019  1.701e-019   -18.728   -18.769    -0.041
Mn(3)           1.697e-034
   Mn+3                  1.697e-034  7.202e-035   -33.770   -34.143    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.526   -83.691    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.985   -97.026    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.769e-007  5.780e-007    -6.239    -6.238     0.001
   NaCO3-                7.919e-009  7.200e-009    -8.101    -8.143    -0.041
   NaSO4-                3.876e-011  3.524e-011   -10.412   -10.453    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.267   -74.266     0.001
S(-2)           2.083e-004
   HS-                   5.804e-005  5.277e-005    -4.236    -4.278    -0.041
   H2S                   5.741e-005  5.752e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.490e-005  4.499e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.250e-007  2.955e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.844e-007  2.585e-007    -6.546    -6.587    -0.041
   S5-2                  1.474e-007  1.076e-007    -6.831    -6.968    -0.137
   S4-2                  8.726e-008  6.276e-008    -7.059    -7.202    -0.143
   S6-2                  7.529e-008  5.568e-008    -7.123    -7.254    -0.131
   S-2                   7.483e-011  5.113e-011   -10.126   -10.291    -0.165
   S3-2                  3.124e-011  2.211e-011   -10.505   -10.655    -0.150
   S2-2                  1.796e-012  1.255e-012   -11.746   -11.901    -0.156
   As3S4(HS)2-           6.998e-016  6.363e-016   -15.155   -15.196    -0.041
S(6)            6.472e-008
   SO4-2                 5.172e-008  3.560e-008    -7.286    -7.449    -0.162
   CaSO4                 1.200e-008  1.202e-008    -7.921    -7.920     0.001
   MgSO4                 4.672e-010  4.681e-010    -9.331    -9.330     0.001
   BaSO4                 2.462e-010  2.467e-010    -9.609    -9.608     0.001
   MnSO4                 1.315e-010  1.317e-010    -9.881    -9.880     0.001
   FeSO4                 1.145e-010  1.147e-010    -9.941    -9.940     0.001
   NaSO4-                3.876e-011  3.524e-011   -10.412   -10.453    -0.041
   KSO4-                 4.727e-012  4.298e-012   -11.325   -11.367    -0.041



   HSO4-                 4.746e-013  4.315e-013   -12.324   -12.365    -0.041
   CaHSO4+               9.655e-015  8.778e-015   -14.015   -14.057    -0.041
   FeHSO4+               1.034e-016  9.403e-017   -15.985   -16.027    -0.041
   FeSO4+                8.323e-026  7.567e-026   -25.080   -25.121    -0.041
   Fe(SO4)2-             6.483e-032  5.894e-032   -31.188   -31.230    -0.041
   FeHSO4+2              3.697e-032  2.526e-032   -31.432   -31.598    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.86  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -10.37  -60.48  -50.11  Ba3(AsO4)2
Barite           -2.34  -12.31   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.56  -11.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.64  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.28   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.94  -43.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.16  -43.37   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.03  -42.31   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.12  -45.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.92  -90.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.80  -12.13    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.27   -2.89  O2



Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.68  -14.86   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 96.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.920e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.424e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.564e-003 -6.036e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.219e-004  4.219e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.950e-003  5.950e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 6.966e-005  Surface charge, eq

Hfo_s         
 2.282e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      1.452e-006       0.636  1.452e-006      -5.838
Hfo_sOMn+        6.116e-007       0.268  6.115e-007      -6.214
Hfo_sOFe+        1.501e-007       0.066  1.501e-007      -6.824
Hfo_sOHBa+2      3.668e-008       0.016  3.667e-008      -7.436
Hfo_sOH2+        2.234e-008       0.010  2.233e-008      -7.651
Hfo_sOH          9.197e-009       0.004  9.196e-009      -8.036
Hfo_sO-          8.675e-011       0.000  8.675e-011     -10.062

Hfo           
 6.966e-005  Surface charge, eq

Hfo_w         
 9.128e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.029e-005       0.660  6.028e-005      -4.220
Hfo_wOH          2.482e-005       0.272  2.482e-005      -4.605
Hfo_wOFe+        3.781e-006       0.041  3.781e-006      -5.422
Hfo_wOMn+        1.311e-006       0.014  1.311e-006      -5.882
Hfo_wOCa+        4.762e-007       0.005  4.762e-007      -6.322
Hfo_wOMg+        2.808e-007       0.003  2.808e-007      -6.552
Hfo_wO-          2.341e-007       0.003  2.341e-007      -6.631
Hfo_wOFeOH       8.169e-008       0.001  8.168e-008      -7.088
Hfo_wH2AsO3      4.978e-009       0.000  4.978e-009      -8.303
Hfo_wOBa+        1.739e-010       0.000  1.739e-010      -9.760
Hfo_wSO4-        6.566e-012       0.000  6.566e-012     -11.183
Hfo_wOHSO4-2     5.393e-012       0.000  5.393e-012     -11.268
Hfo_wOHAsO4-3    1.063e-017       0.000  1.063e-017     -16.974
Hfo_wHAsO4-      1.404e-018       0.000  1.404e-018     -17.853
Hfo_wH2AsO4      1.103e-019       0.000  1.103e-019     -18.957

Mno           
-3.137e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.622e-025       0.000  3.622e-025     -24.441
Mno_O3Ca         2.248e-026       0.000  2.248e-026     -25.648
Mno_O3-2         1.842e-026       0.000  1.842e-026     -25.735
Mno_O3HMn+       6.197e-027       0.000  6.197e-027     -26.208
Mno_O3Ba         3.862e-027       0.000  3.862e-027     -26.413
Mno_O3H-         7.898e-028       0.000  7.898e-028     -27.102
Mno_O3Na-        3.856e-028       0.000  3.856e-028     -27.414
Mno_O3HCa+       3.355e-028       0.000  3.355e-028     -27.474
Mno_O3Mg         2.834e-028       0.000  2.834e-028     -27.548
Mno_O3HBa+       1.031e-028       0.000  1.031e-028     -27.987
Mno_O3HMg+       2.864e-030       0.000  2.864e-030     -29.543
Mno_O3HNa        1.543e-030       0.000  1.543e-030     -29.812
Mno_O3H2         2.543e-032       0.000  2.543e-032     -31.595
Mno_O3H3+        2.192e-037       0.000  2.192e-037     -36.659
Mno_O3H3Cl       5.410e-040       0.000  5.410e-040     -39.267

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.259e-007  3.260e-007
Ba               2.101e-005  2.101e-005
C                1.584e-002  1.584e-002
Ca               2.577e-003  2.577e-003
Cl               9.872e-005  9.873e-005
Fe               8.298e-005  8.299e-005
K                1.893e-005  1.893e-005
Mg               8.458e-005  8.458e-005
Mn               4.430e-005  4.430e-005



Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.905      Charge balance
                                       pe  =  -3.952      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.340e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.027e-003
                       Total CO2 (mol/kg)  =  7.319e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.703e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.36
                               Iterations  =  45
                                  Total H  = 1.110574e+002
                                  Total O  = 5.552911e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.355e-007  1.246e-007    -6.868    -6.905    -0.037
   OH-                   8.837e-008  8.035e-008    -7.054    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.259e-007
   AsS(OH)(HS)-          3.252e-007  2.956e-007    -6.488    -6.529    -0.041
   H3AsO3                7.785e-010  7.800e-010    -9.109    -9.108     0.001
   H2AsO3-               4.876e-012  4.433e-012   -11.312   -11.353    -0.041
   As3S4(HS)2-           6.995e-016  6.359e-016   -15.155   -15.197    -0.041
   H4AsO3+               5.294e-017  4.813e-017   -16.276   -16.318    -0.041
   HAsO3-2               1.039e-019  7.102e-020   -18.983   -19.149    -0.165
   AsO3-3                2.680e-028  1.138e-028   -27.572   -27.944    -0.372
As(5)           2.157e-018
   H2AsO4-               1.241e-018  1.128e-018   -17.906   -17.948    -0.041
   HAsO4-2               9.168e-019  6.265e-019   -18.038   -18.203    -0.165
   H3AsO4                2.798e-023  2.803e-023   -22.553   -22.552     0.001
   AsO4-3                2.652e-023  1.126e-023   -22.576   -22.948    -0.372
Ba              2.101e-005
   Ba+2                  2.024e-005  1.383e-005    -4.694    -4.859    -0.165
   BaHCO3+               7.581e-007  6.893e-007    -6.120    -6.162    -0.041
   BaCO3                 1.396e-008  1.399e-008    -7.855    -7.854     0.001
   BaSO4                 2.437e-010  2.442e-010    -9.613    -9.612     0.001
   BaOH+                 4.136e-012  3.760e-012   -11.383   -11.425    -0.041
C(-4)           8.520e-003
   CH4                   8.520e-003  8.537e-003    -2.070    -2.069     0.001
C(4)            7.319e-003
   HCO3-                 5.703e-003  5.201e-003    -2.244    -2.284    -0.040
   CO2                   1.454e-003  1.457e-003    -2.837    -2.837     0.001
   CaHCO3+               1.234e-004  1.122e-004    -3.909    -3.950    -0.041
   MnHCO3+               1.061e-005  9.643e-006    -4.974    -5.016    -0.041
   FeHCO3+               1.036e-005  9.424e-006    -4.984    -5.026    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.754e-006  3.413e-006    -5.425    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.831e-006  1.958e-006    -5.548    -5.708    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.581e-007  6.893e-007    -6.120    -6.162    -0.041
   NaHCO3                5.765e-007  5.776e-007    -6.239    -6.238     0.001
   MgCO3                 1.046e-007  1.048e-007    -6.980    -6.980     0.001
   BaCO3                 1.396e-008  1.399e-008    -7.855    -7.854     0.001
   NaCO3-                7.921e-009  7.202e-009    -8.101    -8.143    -0.041
Ca              2.577e-003
   Ca+2                  2.448e-003  1.692e-003    -2.611    -2.772    -0.160
   CaHCO3+               1.234e-004  1.122e-004    -3.909    -3.950    -0.041



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.187e-008  1.189e-008    -7.926    -7.925     0.001
   CaOH+                 2.478e-009  2.253e-009    -8.606    -8.647    -0.041
   CaHSO4+               9.545e-015  8.678e-015   -14.020   -14.062    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.355e-009  7.596e-009    -8.078    -8.119    -0.041
   FeCl+                 2.466e-009  2.242e-009    -8.608    -8.649    -0.041
   MnCl2                 2.966e-013  2.972e-013   -12.528   -12.527     0.001
   MnCl3-                8.067e-018  7.335e-018   -17.093   -17.135    -0.041
   FeCl+2                7.659e-025  5.233e-025   -24.116   -24.281    -0.165
   FeCl2+                2.304e-028  2.095e-028   -27.637   -27.679    -0.041
   FeCl3                 1.874e-033  1.878e-033   -32.727   -32.726     0.001
Fe(2)           8.298e-005
   Fe(HS)2               4.491e-005  4.500e-005    -4.348    -4.347     0.001
   Fe+2                  2.652e-005  1.812e-005    -4.576    -4.742    -0.165
   FeHCO3+               1.036e-005  9.424e-006    -4.984    -5.026    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.845e-007  2.586e-007    -6.546    -6.587    -0.041
   FeOH+                 5.058e-008  4.599e-008    -7.296    -7.337    -0.041
   FeCl+                 2.466e-009  2.242e-009    -8.608    -8.649    -0.041
   FeSO4                 1.133e-010  1.135e-010    -9.946    -9.945     0.001
   Fe(OH)2               3.136e-012  3.142e-012   -11.504   -11.503     0.001
   Fe(OH)3-              1.030e-015  9.368e-016   -14.987   -15.028    -0.041
   FeHSO4+               1.022e-016  9.295e-017   -15.990   -16.032    -0.041
Fe(3)           5.701e-014
   Fe(OH)2+              2.929e-014  2.663e-014   -13.533   -13.575    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.217e-016  2.015e-016   -15.654   -15.696    -0.041
   FeOH+2                1.466e-017  1.002e-017   -16.834   -16.999    -0.165
   Fe+3                  4.555e-022  1.934e-022   -21.342   -21.714    -0.372
   FeCl+2                7.659e-025  5.233e-025   -24.116   -24.281    -0.165
   FeSO4+                8.216e-026  7.470e-026   -25.085   -25.127    -0.041
   FeCl2+                2.304e-028  2.095e-028   -27.637   -27.679    -0.041
   Fe(SO4)2-             6.333e-032  5.758e-032   -31.198   -31.240    -0.041
   FeHSO4+2              3.646e-032  2.492e-032   -31.438   -31.604    -0.165
   Fe2(OH)2+4            1.240e-032  2.702e-033   -31.907   -32.568    -0.662
   FeCl3                 1.874e-033  1.878e-033   -32.727   -32.726     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.789   -43.823    -1.034
H(0)            1.756e-009
   H2                    8.780e-010  8.797e-010    -9.057    -9.056     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.679e-012  4.254e-012   -11.330   -11.371    -0.041
Mg              8.458e-005
   Mg+2                  8.072e-005  5.610e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.754e-006  3.413e-006    -5.425    -5.467    -0.041
   MgCO3                 1.046e-007  1.048e-007    -6.980    -6.980     0.001
   MgOH+                 1.798e-009  1.635e-009    -8.745    -8.787    -0.041
   MgSO4                 4.624e-010  4.633e-010    -9.335    -9.334     0.001
Mn(2)           4.430e-005
   Mn+2                  3.045e-005  2.081e-005    -4.516    -4.682    -0.165
   MnHCO3+               1.061e-005  9.643e-006    -4.974    -5.016    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.355e-009  7.596e-009    -8.078    -8.119    -0.041
   MnOH+                 4.721e-009  4.292e-009    -8.326    -8.367    -0.041
   MnSO4                 1.301e-010  1.304e-010    -9.886    -9.885     0.001
   MnCl2                 2.966e-013  2.972e-013   -12.528   -12.527     0.001
   MnCl3-                8.067e-018  7.335e-018   -17.093   -17.135    -0.041
   Mn(OH)3-              1.875e-019  1.705e-019   -18.727   -18.768    -0.041
Mn(3)           1.692e-034
   Mn+3                  1.692e-034  7.184e-035   -33.772   -34.144    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.527   -83.692    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.987   -97.028    -0.041
Na              2.176e-004



   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.765e-007  5.776e-007    -6.239    -6.238     0.001
   NaCO3-                7.921e-009  7.202e-009    -8.101    -8.143    -0.041
   NaSO4-                3.836e-011  3.488e-011   -10.416   -10.457    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.270   -74.269     0.001
S(-2)           2.083e-004
   HS-                   5.806e-005  5.279e-005    -4.236    -4.277    -0.041
   H2S                   5.737e-005  5.748e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.491e-005  4.500e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.252e-007  2.956e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.845e-007  2.586e-007    -6.546    -6.587    -0.041
   S5-2                  1.476e-007  1.077e-007    -6.831    -6.968    -0.137
   S4-2                  8.735e-008  6.283e-008    -7.059    -7.202    -0.143
   S6-2                  7.537e-008  5.574e-008    -7.123    -7.254    -0.131
   S-2                   7.491e-011  5.119e-011   -10.125   -10.291    -0.165
   S3-2                  3.128e-011  2.214e-011   -10.505   -10.655    -0.150
   S2-2                  1.798e-012  1.256e-012   -11.745   -11.901    -0.156
   As3S4(HS)2-           6.995e-016  6.359e-016   -15.155   -15.197    -0.041
S(6)            6.404e-008
   SO4-2                 5.118e-008  3.523e-008    -7.291    -7.453    -0.162
   CaSO4                 1.187e-008  1.189e-008    -7.926    -7.925     0.001
   MgSO4                 4.624e-010  4.633e-010    -9.335    -9.334     0.001
   BaSO4                 2.437e-010  2.442e-010    -9.613    -9.612     0.001
   MnSO4                 1.301e-010  1.304e-010    -9.886    -9.885     0.001
   FeSO4                 1.133e-010  1.135e-010    -9.946    -9.945     0.001
   NaSO4-                3.836e-011  3.488e-011   -10.416   -10.457    -0.041
   KSO4-                 4.679e-012  4.254e-012   -11.330   -11.371    -0.041
   HSO4-                 4.693e-013  4.267e-013   -12.329   -12.370    -0.041
   CaHSO4+               9.545e-015  8.678e-015   -14.020   -14.062    -0.041
   FeHSO4+               1.022e-016  9.295e-017   -15.990   -16.032    -0.041
   FeSO4+                8.216e-026  7.470e-026   -25.085   -25.127    -0.041
   Fe(SO4)2-             6.333e-032  5.758e-032   -31.198   -31.240    -0.041
   FeHSO4+2              3.646e-032  2.492e-032   -31.438   -31.604    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.86  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.97  -12.53  As
Ba3(AsO4)2      -10.36  -60.47  -50.11  Ba3(AsO4)2
Barite           -2.34  -12.31   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.64  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.28   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.95  -43.78   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.17  -43.38   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.04  -42.32   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.13  -45.52   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.94  -90.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.80  -12.13    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.68  -14.86   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 97.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.940e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.423e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.444e-003 -6.156e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.220e-004  4.220e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.070e-003  6.070e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 6.783e-005  Surface charge, eq

Hfo_s         
 2.222e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.414e-006       0.636  1.414e-006      -5.850
Hfo_sOMn+        5.959e-007       0.268  5.958e-007      -6.225
Hfo_sOFe+        1.463e-007       0.066  1.463e-007      -6.835
Hfo_sOHBa+2      3.572e-008       0.016  3.572e-008      -7.447
Hfo_sOH2+        2.173e-008       0.010  2.173e-008      -7.663
Hfo_sOH          8.956e-009       0.004  8.955e-009      -8.048
Hfo_sO-          8.455e-011       0.000  8.454e-011     -10.073

Hfo           
 6.783e-005  Surface charge, eq

Hfo_w         
 8.889e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.869e-005       0.660  5.869e-005      -4.231
Hfo_wOH          2.419e-005       0.272  2.418e-005      -4.616
Hfo_wOFe+        3.686e-006       0.041  3.686e-006      -5.433
Hfo_wOMn+        1.278e-006       0.014  1.278e-006      -5.893
Hfo_wOCa+        4.643e-007       0.005  4.643e-007      -6.333
Hfo_wOMg+        2.739e-007       0.003  2.739e-007      -6.562
Hfo_wO-          2.283e-007       0.003  2.283e-007      -6.641
Hfo_wOFeOH       7.970e-008       0.001  7.970e-008      -7.099
Hfo_wH2AsO3      4.854e-009       0.000  4.854e-009      -8.314
Hfo_wOBa+        1.696e-010       0.000  1.696e-010      -9.771
Hfo_wSO4-        6.327e-012       0.000  6.326e-012     -11.199
Hfo_wOHSO4-2     5.200e-012       0.000  5.200e-012     -11.284
Hfo_wOHAsO4-3    1.036e-017       0.000  1.036e-017     -16.985
Hfo_wHAsO4-      1.366e-018       0.000  1.366e-018     -17.865
Hfo_wH2AsO4      1.073e-019       0.000  1.072e-019     -18.970

Mno           
-3.359e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.877e-025       0.000  3.877e-025     -24.412
Mno_O3Ca         2.406e-026       0.000  2.406e-026     -25.619
Mno_O3-2         1.972e-026       0.000  1.972e-026     -25.705
Mno_O3HMn+       6.627e-027       0.000  6.627e-027     -26.179
Mno_O3Ba         4.135e-027       0.000  4.135e-027     -26.384
Mno_O3H-         8.448e-028       0.000  8.448e-028     -27.073
Mno_O3Na-        4.128e-028       0.000  4.128e-028     -27.384



Mno_O3HCa+       3.588e-028       0.000  3.588e-028     -27.445
Mno_O3Mg         3.034e-028       0.000  3.034e-028     -27.518
Mno_O3HBa+       1.103e-028       0.000  1.103e-028     -27.957
Mno_O3HMg+       3.065e-030       0.000  3.064e-030     -29.514
Mno_O3HNa        1.650e-030       0.000  1.650e-030     -29.782
Mno_O3H2         2.718e-032       0.000  2.718e-032     -31.566
Mno_O3H3+        2.341e-037       0.000  2.340e-037     -36.631
Mno_O3H3Cl       5.777e-040       0.000  5.777e-040     -39.238

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.261e-007  3.261e-007
Ba               2.101e-005  2.101e-005
C                1.592e-002  1.592e-002
Ca               2.576e-003  2.576e-003
Cl               9.872e-005  9.873e-005
Fe               8.298e-005  8.298e-005
K                1.893e-005  1.893e-005
Mg               8.459e-005  8.459e-005
Mn               4.428e-005  4.428e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.905      Charge balance
                                       pe  =  -3.953      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.337e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.023e-003
                       Total CO2 (mol/kg)  =  7.313e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.684e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.34
                               Iterations  =  38
                                  Total H  = 1.110579e+002
                                  Total O  = 5.552919e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.354e-007  1.245e-007    -6.868    -6.905    -0.037
   OH-                   8.844e-008  8.041e-008    -7.053    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.261e-007
   AsS(OH)(HS)-          3.253e-007  2.958e-007    -6.488    -6.529    -0.041
   H3AsO3                7.791e-010  7.806e-010    -9.108    -9.108     0.001
   H2AsO3-               4.884e-012  4.440e-012   -11.311   -11.353    -0.041
   As3S4(HS)2-           6.991e-016  6.356e-016   -15.155   -15.197    -0.041
   H4AsO3+               5.294e-017  4.813e-017   -16.276   -16.318    -0.041
   HAsO3-2               1.042e-019  7.119e-020   -18.982   -19.148    -0.165
   AsO3-3                2.688e-028  1.141e-028   -27.571   -27.943    -0.372
As(5)           2.155e-018
   H2AsO4-               1.239e-018  1.126e-018   -17.907   -17.948    -0.041
   HAsO4-2               9.164e-019  6.262e-019   -18.038   -18.203    -0.165
   H3AsO4                2.792e-023  2.797e-023   -22.554   -22.553     0.001
   AsO4-3                2.653e-023  1.126e-023   -22.576   -22.948    -0.372
Ba              2.101e-005
   Ba+2                  2.024e-005  1.383e-005    -4.694    -4.859    -0.165
   BaHCO3+               7.578e-007  6.890e-007    -6.120    -6.162    -0.041
   BaCO3                 1.397e-008  1.399e-008    -7.855    -7.854     0.001
   BaSO4                 2.412e-010  2.417e-010    -9.618    -9.617     0.001



   BaOH+                 4.140e-012  3.764e-012   -11.383   -11.424    -0.041
C(-4)           8.605e-003
   CH4                   8.605e-003  8.622e-003    -2.065    -2.064     0.001
C(4)            7.313e-003
   HCO3-                 5.699e-003  5.197e-003    -2.244    -2.284    -0.040
   CO2                   1.452e-003  1.455e-003    -2.838    -2.837     0.001
   CaHCO3+               1.233e-004  1.121e-004    -3.909    -3.950    -0.041
   MnHCO3+               1.060e-005  9.635e-006    -4.975    -5.016    -0.041
   FeHCO3+               1.036e-005  9.416e-006    -4.985    -5.026    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.753e-006  3.412e-006    -5.426    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.832e-006  1.959e-006    -5.548    -5.708    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.578e-007  6.890e-007    -6.120    -6.162    -0.041
   NaHCO3                5.762e-007  5.773e-007    -6.239    -6.239     0.001
   MgCO3                 1.047e-007  1.049e-007    -6.980    -6.979     0.001
   BaCO3                 1.397e-008  1.399e-008    -7.855    -7.854     0.001
   NaCO3-                7.923e-009  7.203e-009    -8.101    -8.142    -0.041
Ca              2.576e-003
   Ca+2                  2.447e-003  1.691e-003    -2.611    -2.772    -0.160
   CaHCO3+               1.233e-004  1.121e-004    -3.909    -3.950    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.175e-008  1.177e-008    -7.930    -7.929     0.001
   CaOH+                 2.480e-009  2.255e-009    -8.606    -8.647    -0.041
   CaHSO4+               9.437e-015  8.580e-015   -14.025   -14.066    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.353e-009  7.594e-009    -8.078    -8.120    -0.041
   FeCl+                 2.465e-009  2.241e-009    -8.608    -8.650    -0.041
   MnCl2                 2.965e-013  2.971e-013   -12.528   -12.527     0.001
   MnCl3-                8.066e-018  7.333e-018   -17.093   -17.135    -0.041
   FeCl+2                7.639e-025  5.220e-025   -24.117   -24.282    -0.165
   FeCl2+                2.299e-028  2.090e-028   -27.639   -27.680    -0.041
   FeCl3                 1.869e-033  1.873e-033   -32.728   -32.727     0.001
Fe(2)           8.298e-005
   Fe(HS)2               4.492e-005  4.501e-005    -4.348    -4.347     0.001
   Fe+2                  2.651e-005  1.812e-005    -4.577    -4.742    -0.165
   FeHCO3+               1.036e-005  9.416e-006    -4.985    -5.026    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.846e-007  2.588e-007    -6.546    -6.587    -0.041
   FeOH+                 5.061e-008  4.602e-008    -7.296    -7.337    -0.041
   FeCl+                 2.465e-009  2.241e-009    -8.608    -8.650    -0.041
   FeSO4                 1.121e-010  1.123e-010    -9.950    -9.949     0.001
   Fe(OH)2               3.140e-012  3.146e-012   -11.503   -11.502     0.001
   Fe(OH)3-              1.033e-015  9.389e-016   -14.986   -15.027    -0.041
   FeHSO4+               1.011e-016  9.190e-017   -15.995   -16.037    -0.041
Fe(3)           5.698e-014
   Fe(OH)2+              2.926e-014  2.661e-014   -13.534   -13.575    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.218e-016  2.017e-016   -15.654   -15.695    -0.041
   FeOH+2                1.464e-017  1.000e-017   -16.835   -17.000    -0.165
   Fe+3                  4.543e-022  1.929e-022   -21.343   -21.715    -0.372
   FeCl+2                7.639e-025  5.220e-025   -24.117   -24.282    -0.165
   FeSO4+                8.112e-026  7.375e-026   -25.091   -25.132    -0.041
   FeCl2+                2.299e-028  2.090e-028   -27.639   -27.680    -0.041
   Fe(SO4)2-             6.189e-032  5.627e-032   -31.208   -31.250    -0.041
   FeHSO4+2              3.597e-032  2.458e-032   -31.444   -31.609    -0.165
   Fe2(OH)2+4            1.235e-032  2.693e-033   -31.908   -32.570    -0.661
   FeCl3                 1.869e-033  1.873e-033   -32.728   -32.727     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.791   -43.825    -1.033
H(0)            1.761e-009
   H2                    8.805e-010  8.822e-010    -9.055    -9.054     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.631e-012  4.210e-012   -11.334   -11.376    -0.041
Mg              8.459e-005



   Mg+2                  8.073e-005  5.610e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.753e-006  3.412e-006    -5.426    -5.467    -0.041
   MgCO3                 1.047e-007  1.049e-007    -6.980    -6.979     0.001
   MgOH+                 1.800e-009  1.636e-009    -8.745    -8.786    -0.041
   MgSO4                 4.578e-010  4.587e-010    -9.339    -9.339     0.001
Mn(2)           4.428e-005
   Mn+2                  3.044e-005  2.080e-005    -4.517    -4.682    -0.165
   MnHCO3+               1.060e-005  9.635e-006    -4.975    -5.016    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.353e-009  7.594e-009    -8.078    -8.120    -0.041
   MnOH+                 4.723e-009  4.295e-009    -8.326    -8.367    -0.041
   MnSO4                 1.287e-010  1.290e-010    -9.890    -9.889     0.001
   MnCl2                 2.965e-013  2.971e-013   -12.528   -12.527     0.001
   MnCl3-                8.066e-018  7.333e-018   -17.093   -17.135    -0.041
   Mn(OH)3-              1.879e-019  1.709e-019   -18.726   -18.767    -0.041
Mn(3)           1.688e-034
   Mn+3                  1.688e-034  7.166e-035   -33.773   -34.145    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.528   -83.694    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.989   -97.030    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.762e-007  5.773e-007    -6.239    -6.239     0.001
   NaCO3-                7.923e-009  7.203e-009    -8.101    -8.142    -0.041
   NaSO4-                3.797e-011  3.452e-011   -10.421   -10.462    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.272   -74.271     0.001
S(-2)           2.083e-004
   HS-                   5.807e-005  5.280e-005    -4.236    -4.277    -0.041
   H2S                   5.734e-005  5.745e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.492e-005  4.501e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.253e-007  2.958e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.846e-007  2.588e-007    -6.546    -6.587    -0.041
   S5-2                  1.477e-007  1.078e-007    -6.831    -6.967    -0.137
   S4-2                  8.744e-008  6.289e-008    -7.058    -7.201    -0.143
   S6-2                  7.545e-008  5.580e-008    -7.122    -7.253    -0.131
   S-2                   7.498e-011  5.124e-011   -10.125   -10.290    -0.165
   S3-2                  3.131e-011  2.216e-011   -10.504   -10.654    -0.150
   S2-2                  1.800e-012  1.258e-012   -11.745   -11.900    -0.156
   As3S4(HS)2-           6.991e-016  6.356e-016   -15.155   -15.197    -0.041
S(6)            6.338e-008
   SO4-2                 5.065e-008  3.487e-008    -7.295    -7.458    -0.162
   CaSO4                 1.175e-008  1.177e-008    -7.930    -7.929     0.001
   MgSO4                 4.578e-010  4.587e-010    -9.339    -9.339     0.001
   BaSO4                 2.412e-010  2.417e-010    -9.618    -9.617     0.001
   MnSO4                 1.287e-010  1.290e-010    -9.890    -9.889     0.001
   FeSO4                 1.121e-010  1.123e-010    -9.950    -9.949     0.001
   NaSO4-                3.797e-011  3.452e-011   -10.421   -10.462    -0.041
   KSO4-                 4.631e-012  4.210e-012   -11.334   -11.376    -0.041
   HSO4-                 4.641e-013  4.220e-013   -12.333   -12.375    -0.041
   CaHSO4+               9.437e-015  8.580e-015   -14.025   -14.066    -0.041
   FeHSO4+               1.011e-016  9.190e-017   -15.995   -16.037    -0.041
   FeSO4+                8.112e-026  7.375e-026   -25.091   -25.132    -0.041
   Fe(SO4)2-             6.189e-032  5.627e-032   -31.208   -31.250    -0.041
   FeHSO4+2              3.597e-032  2.458e-032   -31.444   -31.609    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.87  -10.23   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3



As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -10.36  -60.47  -50.11  Ba3(AsO4)2
Barite           -2.35  -12.32   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.65  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.28   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.96  -43.79   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.18  -43.39   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.05  -42.33   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.15  -45.54   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.95  -90.66   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.81  -12.14    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.69  -14.87   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3



Reaction step 98.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.960e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.422e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.325e-003 -6.275e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.221e-004  4.221e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.189e-003  6.189e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 6.599e-005  Surface charge, eq

Hfo_s         
 2.163e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.375e-006       0.636  1.375e-006      -5.862
Hfo_sOMn+        5.802e-007       0.268  5.801e-007      -6.236
Hfo_sOFe+        1.424e-007       0.066  1.424e-007      -6.846
Hfo_sOHBa+2      3.476e-008       0.016  3.476e-008      -7.459
Hfo_sOH2+        2.113e-008       0.010  2.113e-008      -7.675
Hfo_sOH          8.714e-009       0.004  8.714e-009      -8.060
Hfo_sO-          8.234e-011       0.000  8.233e-011     -10.084

Hfo           
 6.599e-005  Surface charge, eq

Hfo_w         
 8.650e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.709e-005       0.660  5.709e-005      -4.243
Hfo_wOH          2.355e-005       0.272  2.355e-005      -4.628
Hfo_wOFe+        3.591e-006       0.042  3.591e-006      -5.445
Hfo_wOMn+        1.245e-006       0.014  1.245e-006      -5.905
Hfo_wOCa+        4.523e-007       0.005  4.523e-007      -6.345
Hfo_wOMg+        2.669e-007       0.003  2.669e-007      -6.574
Hfo_wO-          2.225e-007       0.003  2.225e-007      -6.653
Hfo_wOFeOH       7.771e-008       0.001  7.770e-008      -7.110



Hfo_wH2AsO3      4.730e-009       0.000  4.729e-009      -8.325
Hfo_wOBa+        1.652e-010       0.000  1.652e-010      -9.782
Hfo_wSO4-        6.092e-012       0.000  6.092e-012     -11.215
Hfo_wOHSO4-2     5.012e-012       0.000  5.012e-012     -11.300
Hfo_wOHAsO4-3    1.009e-017       0.000  1.009e-017     -16.996
Hfo_wHAsO4-      1.328e-018       0.000  1.328e-018     -17.877
Hfo_wH2AsO4      1.042e-019       0.000  1.042e-019     -18.982

Mno           
-3.422e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.948e-030       0.000  3.948e-030     -29.404
Mno_O3Ca         2.450e-031       0.000  2.450e-031     -30.611
Mno_O3-2         2.008e-031       0.000  2.008e-031     -30.697
Mno_O3HMn+       6.743e-032       0.000  6.743e-032     -31.171
Mno_O3Ba         4.212e-032       0.000  4.212e-032     -31.375
Mno_O3H-         8.599e-033       0.000  8.598e-033     -32.066
Mno_O3Na-        4.205e-033       0.000  4.205e-033     -32.376
Mno_O3HCa+       3.651e-033       0.000  3.650e-033     -32.438
Mno_O3Mg         3.091e-033       0.000  3.091e-033     -32.510
Mno_O3HBa+       1.123e-033       0.000  1.123e-033     -32.950
Mno_O3HMg+       3.120e-035       0.000  3.119e-035     -34.506
Mno_O3HNa        1.680e-035       0.000  1.680e-035     -34.775
Mno_O3H2         2.764e-037       0.000  2.764e-037     -36.558
Mno_O3H3+        2.378e-042       0.000  2.378e-042     -41.624
Mno_O3H3Cl       5.870e-045       0.000  5.870e-045     -44.231

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.262e-007  3.262e-007
Ba               2.101e-005  2.101e-005
C                1.600e-002  1.600e-002
Ca               2.575e-003  2.575e-003
Cl               9.872e-005  9.873e-005
Fe               8.297e-005  8.297e-005
K                1.893e-005  1.893e-005
Mg               8.459e-005  8.460e-005
Mn               4.426e-005  4.426e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.905      Charge balance
                                       pe  =  -3.954      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.334e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.020e-003
                       Total CO2 (mol/kg)  =  7.308e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.666e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.33
                               Iterations  =  34
                                  Total H  = 1.110585e+002
                                  Total O  = 5.552926e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.353e-007  1.244e-007    -6.869    -6.905    -0.037
   OH-                   8.851e-008  8.048e-008    -7.053    -7.094    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.262e-007
   AsS(OH)(HS)-          3.254e-007  2.959e-007    -6.488    -6.529    -0.041
   H3AsO3                7.797e-010  7.812e-010    -9.108    -9.107     0.001
   H2AsO3-               4.891e-012  4.447e-012   -11.311   -11.352    -0.041
   As3S4(HS)2-           6.988e-016  6.354e-016   -15.156   -15.197    -0.041
   H4AsO3+               5.293e-017  4.813e-017   -16.276   -16.318    -0.041
   HAsO3-2               1.044e-019  7.136e-020   -18.981   -19.147    -0.165
   AsO3-3                2.696e-028  1.145e-028   -27.569   -27.941    -0.372
As(5)           2.153e-018
   H2AsO4-               1.237e-018  1.125e-018   -17.907   -17.949    -0.041
   HAsO4-2               9.159e-019  6.259e-019   -18.038   -18.203    -0.165
   H3AsO4                2.786e-023  2.791e-023   -22.555   -22.554     0.001
   AsO4-3                2.654e-023  1.127e-023   -22.576   -22.948    -0.372
Ba              2.101e-005
   Ba+2                  2.024e-005  1.383e-005    -4.694    -4.859    -0.165
   BaHCO3+               7.574e-007  6.887e-007    -6.121    -6.162    -0.041
   BaCO3                 1.397e-008  1.400e-008    -7.855    -7.854     0.001
   BaSO4                 2.388e-010  2.393e-010    -9.622    -9.621     0.001
   BaOH+                 4.144e-012  3.768e-012   -11.383   -11.424    -0.041
C(-4)           8.690e-003
   CH4                   8.690e-003  8.707e-003    -2.061    -2.060     0.001
C(4)            7.308e-003
   HCO3-                 5.696e-003  5.194e-003    -2.244    -2.284    -0.040
   CO2                   1.450e-003  1.453e-003    -2.839    -2.838     0.001
   CaHCO3+               1.232e-004  1.120e-004    -3.909    -3.951    -0.041
   MnHCO3+               1.059e-005  9.627e-006    -4.975    -5.016    -0.041
   FeHCO3+               1.035e-005  9.408e-006    -4.985    -5.026    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.751e-006  3.411e-006    -5.426    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.832e-006  1.959e-006    -5.548    -5.708    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.574e-007  6.887e-007    -6.121    -6.162    -0.041
   NaHCO3                5.759e-007  5.770e-007    -6.240    -6.239     0.001
   MgCO3                 1.047e-007  1.049e-007    -6.980    -6.979     0.001
   BaCO3                 1.397e-008  1.400e-008    -7.855    -7.854     0.001
   NaCO3-                7.925e-009  7.205e-009    -8.101    -8.142    -0.041
Ca              2.575e-003
   Ca+2                  2.446e-003  1.691e-003    -2.612    -2.772    -0.160
   CaHCO3+               1.232e-004  1.120e-004    -3.909    -3.951    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.162e-008  1.165e-008    -7.935    -7.934     0.001
   CaOH+                 2.481e-009  2.256e-009    -8.605    -8.647    -0.041
   CaHSO4+               9.331e-015  8.484e-015   -14.030   -14.071    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.351e-009  7.592e-009    -8.078    -8.120    -0.041
   FeCl+                 2.464e-009  2.241e-009    -8.608    -8.650    -0.041
   MnCl2                 2.965e-013  2.970e-013   -12.528   -12.527     0.001
   MnCl3-                8.064e-018  7.332e-018   -17.093   -17.135    -0.041
   FeCl+2                7.620e-025  5.208e-025   -24.118   -24.283    -0.165
   FeCl2+                2.293e-028  2.085e-028   -27.640   -27.681    -0.041
   FeCl3                 1.865e-033  1.868e-033   -32.729   -32.729     0.001
Fe(2)           8.297e-005
   Fe(HS)2               4.493e-005  4.502e-005    -4.347    -4.347     0.001
   Fe+2                  2.650e-005  1.811e-005    -4.577    -4.742    -0.165
   FeHCO3+               1.035e-005  9.408e-006    -4.985    -5.026    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.847e-007  2.589e-007    -6.546    -6.587    -0.041
   FeOH+                 5.064e-008  4.604e-008    -7.295    -7.337    -0.041
   FeCl+                 2.464e-009  2.241e-009    -8.608    -8.650    -0.041
   FeSO4                 1.110e-010  1.112e-010    -9.955    -9.954     0.001
   Fe(OH)2               3.145e-012  3.151e-012   -11.502   -11.502     0.001



   Fe(OH)3-              1.035e-015  9.410e-016   -14.985   -15.026    -0.041
   FeHSO4+               9.995e-017  9.088e-017   -16.000   -16.042    -0.041
Fe(3)           5.696e-014
   Fe(OH)2+              2.924e-014  2.659e-014   -13.534   -13.575    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.220e-016  2.019e-016   -15.654   -15.695    -0.041
   FeOH+2                1.461e-017  9.987e-018   -16.835   -17.001    -0.165
   Fe+3                  4.531e-022  1.924e-022   -21.344   -21.716    -0.372
   FeCl+2                7.620e-025  5.208e-025   -24.118   -24.283    -0.165
   FeSO4+                8.010e-026  7.282e-026   -25.096   -25.138    -0.041
   FeCl2+                2.293e-028  2.085e-028   -27.640   -27.681    -0.041
   Fe(SO4)2-             6.049e-032  5.500e-032   -31.218   -31.260    -0.041
   FeHSO4+2              3.548e-032  2.425e-032   -31.450   -31.615    -0.165
   Fe2(OH)2+4            1.231e-032  2.685e-033   -31.910   -32.571    -0.661
   FeCl3                 1.865e-033  1.868e-033   -32.729   -32.729     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.793   -43.826    -1.033
H(0)            1.766e-009
   H2                    8.830e-010  8.847e-010    -9.054    -9.053     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.584e-012  4.168e-012   -11.339   -11.380    -0.041
Mg              8.459e-005
   Mg+2                  8.073e-005  5.611e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.751e-006  3.411e-006    -5.426    -5.467    -0.041
   MgCO3                 1.047e-007  1.049e-007    -6.980    -6.979     0.001
   MgOH+                 1.801e-009  1.638e-009    -8.744    -8.786    -0.041
   MgSO4                 4.532e-010  4.541e-010    -9.344    -9.343     0.001
Mn(2)           4.426e-005
   Mn+2                  3.043e-005  2.080e-005    -4.517    -4.682    -0.165
   MnHCO3+               1.059e-005  9.627e-006    -4.975    -5.016    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.351e-009  7.592e-009    -8.078    -8.120    -0.041
   MnOH+                 4.726e-009  4.297e-009    -8.325    -8.367    -0.041
   MnSO4                 1.274e-010  1.277e-010    -9.895    -9.894     0.001
   MnCl2                 2.965e-013  2.970e-013   -12.528   -12.527     0.001
   MnCl3-                8.064e-018  7.332e-018   -17.093   -17.135    -0.041
   Mn(OH)3-              1.883e-019  1.712e-019   -18.725   -18.766    -0.041
Mn(3)           1.683e-034
   Mn+3                  1.683e-034  7.149e-035   -33.774   -34.146    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.529   -83.695    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.991   -97.032    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.759e-007  5.770e-007    -6.240    -6.239     0.001
   NaCO3-                7.925e-009  7.205e-009    -8.101    -8.142    -0.041
   NaSO4-                3.758e-011  3.417e-011   -10.425   -10.466    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.275   -74.274     0.001
S(-2)           2.083e-004
   HS-                   5.808e-005  5.281e-005    -4.236    -4.277    -0.041
   H2S                   5.731e-005  5.742e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.493e-005  4.502e-005    -4.347    -4.347     0.001
   AsS(OH)(HS)-          3.254e-007  2.959e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.847e-007  2.589e-007    -6.546    -6.587    -0.041
   S5-2                  1.479e-007  1.079e-007    -6.830    -6.967    -0.137
   S4-2                  8.753e-008  6.296e-008    -7.058    -7.201    -0.143
   S6-2                  7.552e-008  5.586e-008    -7.122    -7.253    -0.131
   S-2                   7.506e-011  5.129e-011   -10.125   -10.290    -0.165
   S3-2                  3.134e-011  2.219e-011   -10.504   -10.654    -0.150
   S2-2                  1.802e-012  1.259e-012   -11.744   -11.900    -0.156
   As3S4(HS)2-           6.988e-016  6.354e-016   -15.156   -15.197    -0.041
S(6)            6.273e-008
   SO4-2                 5.013e-008  3.452e-008    -7.300    -7.462    -0.162
   CaSO4                 1.162e-008  1.165e-008    -7.935    -7.934     0.001
   MgSO4                 4.532e-010  4.541e-010    -9.344    -9.343     0.001



   BaSO4                 2.388e-010  2.393e-010    -9.622    -9.621     0.001
   MnSO4                 1.274e-010  1.277e-010    -9.895    -9.894     0.001
   FeSO4                 1.110e-010  1.112e-010    -9.955    -9.954     0.001
   NaSO4-                3.758e-011  3.417e-011   -10.425   -10.466    -0.041
   KSO4-                 4.584e-012  4.168e-012   -11.339   -11.380    -0.041
   HSO4-                 4.590e-013  4.173e-013   -12.338   -12.380    -0.041
   CaHSO4+               9.331e-015  8.484e-015   -14.030   -14.071    -0.041
   FeHSO4+               9.995e-017  9.088e-017   -16.000   -16.042    -0.041
   FeSO4+                8.010e-026  7.282e-026   -25.096   -25.138    -0.041
   Fe(SO4)2-             6.049e-032  5.500e-032   -31.218   -31.260    -0.041
   FeHSO4+2              3.548e-032  2.425e-032   -31.450   -31.615    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.87  -10.23   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -10.36  -60.47  -50.11  Ba3(AsO4)2
Barite           -2.35  -12.32   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.65  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.51  -30.28   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.97  -43.80   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.19  -43.40   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.06  -42.34   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.16  -45.55   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.00  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.76  -14.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.97  -90.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.81  -12.14    2.67  MnSO4



Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.69  -14.87   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 99.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.980e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.422e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.206e-003 -6.394e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.221e-004  4.221e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.309e-003  6.309e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 6.415e-005  Surface charge, eq

Hfo_s         
 2.103e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.337e-006       0.636  1.337e-006      -5.874



Hfo_sOMn+        5.645e-007       0.268  5.644e-007      -6.248
Hfo_sOFe+        1.386e-007       0.066  1.386e-007      -6.858
Hfo_sOHBa+2      3.380e-008       0.016  3.380e-008      -7.471
Hfo_sOH2+        2.053e-008       0.010  2.053e-008      -7.688
Hfo_sOH          8.473e-009       0.004  8.473e-009      -8.072
Hfo_sO-          8.012e-011       0.000  8.012e-011     -10.096

Hfo           
 6.415e-005  Surface charge, eq

Hfo_w         
 8.411e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.550e-005       0.660  5.550e-005      -4.256
Hfo_wOH          2.291e-005       0.272  2.291e-005      -4.640
Hfo_wOFe+        3.496e-006       0.042  3.496e-006      -5.456
Hfo_wOMn+        1.212e-006       0.014  1.212e-006      -5.916
Hfo_wOCa+        4.403e-007       0.005  4.403e-007      -6.356
Hfo_wOMg+        2.599e-007       0.003  2.599e-007      -6.585
Hfo_wO-          2.166e-007       0.003  2.166e-007      -6.664
Hfo_wOFeOH       7.570e-008       0.001  7.570e-008      -7.121
Hfo_wH2AsO3      4.605e-009       0.000  4.605e-009      -8.337
Hfo_wOBa+        1.609e-010       0.000  1.609e-010      -9.793
Hfo_wSO4-        5.863e-012       0.000  5.862e-012     -11.232
Hfo_wOHSO4-2     4.827e-012       0.000  4.827e-012     -11.316
Hfo_wOHAsO4-3    9.819e-018       0.000  9.818e-018     -17.008
Hfo_wHAsO4-      1.291e-018       0.000  1.291e-018     -17.889
Hfo_wH2AsO4      1.012e-019       0.000  1.012e-019     -18.995

Mno           
-3.099e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.574e-030       0.000  3.574e-030     -29.447
Mno_O3Ca         2.218e-031       0.000  2.217e-031     -30.654
Mno_O3-2         1.818e-031       0.000  1.818e-031     -30.740
Mno_O3HMn+       6.099e-032       0.000  6.099e-032     -31.215
Mno_O3Ba         3.814e-032       0.000  3.814e-032     -31.419
Mno_O3H-         7.779e-033       0.000  7.778e-033     -32.109
Mno_O3Na-        3.807e-033       0.000  3.807e-033     -32.419
Mno_O3HCa+       3.302e-033       0.000  3.302e-033     -32.481
Mno_O3Mg         2.799e-033       0.000  2.799e-033     -32.553
Mno_O3HBa+       1.016e-033       0.000  1.016e-033     -32.993
Mno_O3HMg+       2.823e-035       0.000  2.822e-035     -34.549
Mno_O3HNa        1.520e-035       0.000  1.520e-035     -34.818
Mno_O3H2         2.499e-037       0.000  2.499e-037     -36.602
Mno_O3H3+        2.148e-042       0.000  2.148e-042     -41.668
Mno_O3H3Cl       5.302e-045       0.000  5.302e-045     -44.276

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.263e-007  3.263e-007
Ba               2.101e-005  2.101e-005
C                1.608e-002  1.608e-002
Ca               2.574e-003  2.574e-003
Cl               9.872e-005  9.873e-005
Fe               8.296e-005  8.297e-005
K                1.893e-005  1.893e-005
Mg               8.460e-005  8.460e-005
Mn               4.424e-005  4.424e-005
Na               2.176e-004  2.176e-004



S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.906      Charge balance
                                       pe  =  -3.955      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.331e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.016e-003
                       Total CO2 (mol/kg)  =  7.302e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.648e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.31
                               Iterations  =  35
                                  Total H  = 1.110590e+002
                                  Total O  = 5.552934e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.352e-007  1.242e-007    -6.869    -6.906    -0.037
   OH-                   8.858e-008  8.054e-008    -7.053    -7.094    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.263e-007
   AsS(OH)(HS)-          3.255e-007  2.960e-007    -6.487    -6.529    -0.041
   H3AsO3                7.803e-010  7.818e-010    -9.108    -9.107     0.001
   H2AsO3-               4.899e-012  4.454e-012   -11.310   -11.351    -0.041
   As3S4(HS)2-           6.985e-016  6.351e-016   -15.156   -15.197    -0.041
   H4AsO3+               5.293e-017  4.813e-017   -16.276   -16.318    -0.041
   HAsO3-2               1.047e-019  7.153e-020   -18.980   -19.146    -0.165
   AsO3-3                2.705e-028  1.149e-028   -27.568   -27.940    -0.372
As(5)           2.151e-018
   H2AsO4-               1.236e-018  1.124e-018   -17.908   -17.949    -0.041
   HAsO4-2               9.155e-019  6.257e-019   -18.038   -18.204    -0.165
   H3AsO4                2.780e-023  2.786e-023   -22.556   -22.555     0.001
   AsO4-3                2.655e-023  1.127e-023   -22.576   -22.948    -0.372
Ba              2.101e-005
   Ba+2                  2.024e-005  1.383e-005    -4.694    -4.859    -0.165
   BaHCO3+               7.571e-007  6.883e-007    -6.121    -6.162    -0.041
   BaCO3                 1.398e-008  1.400e-008    -7.855    -7.854     0.001
   BaSO4                 2.365e-010  2.369e-010    -9.626    -9.625     0.001
   BaOH+                 4.148e-012  3.771e-012   -11.382   -11.424    -0.041
C(-4)           8.775e-003
   CH4                   8.775e-003  8.792e-003    -2.057    -2.056     0.001
C(4)            7.302e-003
   HCO3-                 5.692e-003  5.191e-003    -2.245    -2.285    -0.040
   CO2                   1.448e-003  1.451e-003    -2.839    -2.838     0.001
   CaHCO3+               1.231e-004  1.119e-004    -3.910    -3.951    -0.041
   MnHCO3+               1.058e-005  9.619e-006    -4.976    -5.017    -0.041
   FeHCO3+               1.034e-005  9.400e-006    -4.986    -5.027    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.749e-006  3.409e-006    -5.426    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.833e-006  1.959e-006    -5.548    -5.708    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.571e-007  6.883e-007    -6.121    -6.162    -0.041
   NaHCO3                5.755e-007  5.766e-007    -6.240    -6.239     0.001
   MgCO3                 1.047e-007  1.049e-007    -6.980    -6.979     0.001
   BaCO3                 1.398e-008  1.400e-008    -7.855    -7.854     0.001
   NaCO3-                7.927e-009  7.207e-009    -8.101    -8.142    -0.041
Ca              2.574e-003
   Ca+2                  2.446e-003  1.691e-003    -2.612    -2.772    -0.160
   CaHCO3+               1.231e-004  1.119e-004    -3.910    -3.951    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   CaSO4                 1.150e-008  1.153e-008    -7.939    -7.938     0.001
   CaOH+                 2.483e-009  2.257e-009    -8.605    -8.646    -0.041
   CaHSO4+               9.228e-015  8.390e-015   -14.035   -14.076    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.349e-009  7.591e-009    -8.078    -8.120    -0.041
   FeCl+                 2.464e-009  2.240e-009    -8.608    -8.650    -0.041
   MnCl2                 2.964e-013  2.970e-013   -12.528   -12.527     0.001
   MnCl3-                8.062e-018  7.331e-018   -17.094   -17.135    -0.041
   FeCl+2                7.601e-025  5.195e-025   -24.119   -24.284    -0.165
   FeCl2+                2.287e-028  2.080e-028   -27.641   -27.682    -0.041
   FeCl3                 1.860e-033  1.864e-033   -32.730   -32.730     0.001
Fe(2)           8.296e-005
   Fe(HS)2               4.494e-005  4.503e-005    -4.347    -4.347     0.001
   Fe+2                  2.649e-005  1.811e-005    -4.577    -4.742    -0.165
   FeHCO3+               1.034e-005  9.400e-006    -4.986    -5.027    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.848e-007  2.590e-007    -6.545    -6.587    -0.041
   FeOH+                 5.067e-008  4.607e-008    -7.295    -7.337    -0.041
   FeCl+                 2.464e-009  2.240e-009    -8.608    -8.650    -0.041
   FeSO4                 1.098e-010  1.100e-010    -9.959    -9.958     0.001
   Fe(OH)2               3.149e-012  3.155e-012   -11.502   -11.501     0.001
   Fe(OH)3-              1.037e-015  9.431e-016   -14.984   -15.025    -0.041
   FeHSO4+               9.884e-017  8.987e-017   -16.005   -16.046    -0.041
Fe(3)           5.693e-014
   Fe(OH)2+              2.922e-014  2.656e-014   -13.534   -13.576    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.222e-016  2.020e-016   -15.653   -15.695    -0.041
   FeOH+2                1.459e-017  9.971e-018   -16.836   -17.001    -0.165
   Fe+3                  4.519e-022  1.919e-022   -21.345   -21.717    -0.372
   FeCl+2                7.601e-025  5.195e-025   -24.119   -24.284    -0.165
   FeSO4+                7.910e-026  7.192e-026   -25.102   -25.143    -0.041
   FeCl2+                2.287e-028  2.080e-028   -27.641   -27.682    -0.041
   Fe(SO4)2-             5.913e-032  5.377e-032   -31.228   -31.269    -0.041
   FeHSO4+2              3.501e-032  2.393e-032   -31.456   -31.621    -0.165
   Fe2(OH)2+4            1.226e-032  2.676e-033   -31.911   -32.573    -0.661
   FeCl3                 1.860e-033  1.864e-033   -32.730   -32.730     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.795   -43.828    -1.033
H(0)            1.771e-009
   H2                    8.854e-010  8.871e-010    -9.053    -9.052     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.538e-012  4.126e-012   -11.343   -11.385    -0.041
Mg              8.460e-005
   Mg+2                  8.074e-005  5.612e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.749e-006  3.409e-006    -5.426    -5.467    -0.041
   MgCO3                 1.047e-007  1.049e-007    -6.980    -6.979     0.001
   MgOH+                 1.803e-009  1.639e-009    -8.744    -8.785    -0.041
   MgSO4                 4.487e-010  4.496e-010    -9.348    -9.347     0.001
Mn(2)           4.424e-005
   Mn+2                  3.042e-005  2.079e-005    -4.517    -4.682    -0.165
   MnHCO3+               1.058e-005  9.619e-006    -4.976    -5.017    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.349e-009  7.591e-009    -8.078    -8.120    -0.041
   MnOH+                 4.729e-009  4.300e-009    -8.325    -8.367    -0.041
   MnSO4                 1.261e-010  1.263e-010    -9.899    -9.898     0.001
   MnCl2                 2.964e-013  2.970e-013   -12.528   -12.527     0.001
   MnCl3-                8.062e-018  7.331e-018   -17.094   -17.135    -0.041
   Mn(OH)3-              1.887e-019  1.716e-019   -18.724   -18.765    -0.041
Mn(3)           1.679e-034
   Mn+3                  1.679e-034  7.131e-035   -33.775   -34.147    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.531   -83.696    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.993   -97.035    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041



   NaHCO3                5.755e-007  5.766e-007    -6.240    -6.239     0.001
   NaCO3-                7.927e-009  7.207e-009    -8.101    -8.142    -0.041
   NaSO4-                3.721e-011  3.383e-011   -10.429   -10.471    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.277   -74.276     0.001
S(-2)           2.083e-004
   HS-                   5.809e-005  5.282e-005    -4.236    -4.277    -0.041
   H2S                   5.727e-005  5.738e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.494e-005  4.503e-005    -4.347    -4.347     0.001
   AsS(OH)(HS)-          3.255e-007  2.960e-007    -6.487    -6.529    -0.041
   Fe(HS)3-              2.848e-007  2.590e-007    -6.545    -6.587    -0.041
   S5-2                  1.480e-007  1.080e-007    -6.830    -6.966    -0.137
   S4-2                  8.762e-008  6.303e-008    -7.057    -7.200    -0.143
   S6-2                  7.560e-008  5.591e-008    -7.121    -7.252    -0.131
   S-2                   7.513e-011  5.135e-011   -10.124   -10.289    -0.165
   S3-2                  3.137e-011  2.221e-011   -10.504   -10.653    -0.150
   S2-2                  1.804e-012  1.260e-012   -11.744   -11.899    -0.156
   As3S4(HS)2-           6.985e-016  6.351e-016   -15.156   -15.197    -0.041
S(6)            6.210e-008
   SO4-2                 4.963e-008  3.417e-008    -7.304    -7.466    -0.162
   CaSO4                 1.150e-008  1.153e-008    -7.939    -7.938     0.001
   MgSO4                 4.487e-010  4.496e-010    -9.348    -9.347     0.001
   BaSO4                 2.365e-010  2.369e-010    -9.626    -9.625     0.001
   MnSO4                 1.261e-010  1.263e-010    -9.899    -9.898     0.001
   FeSO4                 1.098e-010  1.100e-010    -9.959    -9.958     0.001
   NaSO4-                3.721e-011  3.383e-011   -10.429   -10.471    -0.041
   KSO4-                 4.538e-012  4.126e-012   -11.343   -11.385    -0.041
   HSO4-                 4.540e-013  4.128e-013   -12.343   -12.384    -0.041
   CaHSO4+               9.228e-015  8.390e-015   -14.035   -14.076    -0.041
   FeHSO4+               9.884e-017  8.987e-017   -16.005   -16.046    -0.041
   FeSO4+                7.910e-026  7.192e-026   -25.102   -25.143    -0.041
   Fe(SO4)2-             5.913e-032  5.377e-032   -31.228   -31.269    -0.041
   FeHSO4+2              3.501e-032  2.393e-032   -31.456   -31.621    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.88  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -10.36  -60.47  -50.11  Ba3(AsO4)2
Barite           -2.36  -12.33   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.66  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.51  -30.28   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.98  -43.81   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.20  -43.41   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.07  -42.35   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.17  -45.56   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.76  -14.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.98  -90.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.82  -12.15    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.28   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.70  -14.88   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

Reaction step 100.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.758e-002 -2.421e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.086e-003 -6.514e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.222e-004  4.222e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.428e-003  6.428e-003
Witherite           -2.01  -10.57   -8.56   2.100e-005           0 -2.100e-005

------------------------------Surface composition------------------------------

Hfo           
 6.232e-005  Surface charge, eq

Hfo_s         
 2.043e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.299e-006       0.636  1.299e-006      -5.887
Hfo_sOMn+        5.487e-007       0.269  5.487e-007      -6.261
Hfo_sOFe+        1.347e-007       0.066  1.347e-007      -6.871
Hfo_sOHBa+2      3.285e-008       0.016  3.285e-008      -7.484
Hfo_sOH2+        1.993e-008       0.010  1.993e-008      -7.701
Hfo_sOH          8.233e-009       0.004  8.232e-009      -8.084
Hfo_sO-          7.791e-011       0.000  7.791e-011     -10.108

Hfo           
 6.232e-005  Surface charge, eq

Hfo_w         
 8.172e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.391e-005       0.660  5.390e-005      -4.268
Hfo_wOH          2.227e-005       0.272  2.227e-005      -4.652
Hfo_wOFe+        3.400e-006       0.042  3.400e-006      -5.469
Hfo_wOMn+        1.179e-006       0.014  1.179e-006      -5.929
Hfo_wOCa+        4.282e-007       0.005  4.282e-007      -6.368
Hfo_wOMg+        2.529e-007       0.003  2.529e-007      -6.597
Hfo_wO-          2.107e-007       0.003  2.107e-007      -6.676
Hfo_wOFeOH       7.369e-008       0.001  7.369e-008      -7.133
Hfo_wH2AsO3      4.480e-009       0.000  4.479e-009      -8.349
Hfo_wOBa+        1.566e-010       0.000  1.566e-010      -9.805
Hfo_wSO4-        5.638e-012       0.000  5.637e-012     -11.249
Hfo_wOHSO4-2     4.645e-012       0.000  4.645e-012     -11.333
Hfo_wOHAsO4-3    9.549e-018       0.000  9.548e-018     -17.020
Hfo_wHAsO4-      1.253e-018       0.000  1.253e-018     -17.902
Hfo_wH2AsO4      9.816e-020       0.000  9.815e-020     -19.008

Mno           
-1.242e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.432e-028       0.000  1.432e-028     -27.844
Mno_O3Ca         8.887e-030       0.000  8.886e-030     -29.051
Mno_O3-2         7.288e-030       0.000  7.288e-030     -29.137
Mno_O3HMn+       2.442e-030       0.000  2.442e-030     -29.612
Mno_O3Ba         1.529e-030       0.000  1.529e-030     -29.816
Mno_O3H-         3.115e-031       0.000  3.115e-031     -30.506
Mno_O3Na-        1.526e-031       0.000  1.526e-031     -30.816
Mno_O3HCa+       1.322e-031       0.000  1.322e-031     -30.879



Mno_O3Mg         1.122e-031       0.000  1.122e-031     -30.950
Mno_O3HBa+       4.069e-032       0.000  4.069e-032     -31.391
Mno_O3HMg+       1.131e-033       0.000  1.131e-033     -32.947
Mno_O3HNa        6.087e-034       0.000  6.086e-034     -33.216
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.589e-041       0.000  8.589e-041     -40.066
Mno_O3H3Cl       2.120e-043       0.000  2.120e-043     -42.674

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.264e-007  3.265e-007
Ba               2.101e-005  2.101e-005
C                1.616e-002  1.616e-002
Ca               2.573e-003  2.574e-003
Cl               9.872e-005  9.873e-005
Fe               8.296e-005  8.296e-005
K                1.893e-005  1.893e-005
Mg               8.461e-005  8.461e-005
Mn               4.423e-005  4.423e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.906      Charge balance
                                       pe  =  -3.956      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.327e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.013e-003
                       Total CO2 (mol/kg)  =  7.297e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.629e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.30
                               Iterations  =  31
                                  Total H  = 1.110595e+002
                                  Total O  = 5.552942e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.351e-007  1.241e-007    -6.869    -6.906    -0.037
   OH-                   8.865e-008  8.061e-008    -7.052    -7.094    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.264e-007
   AsS(OH)(HS)-          3.257e-007  2.961e-007    -6.487    -6.529    -0.041
   H3AsO3                7.809e-010  7.824e-010    -9.107    -9.107     0.001
   H2AsO3-               4.907e-012  4.461e-012   -11.309   -11.351    -0.041
   As3S4(HS)2-           6.982e-016  6.348e-016   -15.156   -15.197    -0.041
   H4AsO3+               5.293e-017  4.812e-017   -16.276   -16.318    -0.041
   HAsO3-2               1.049e-019  7.170e-020   -18.979   -19.144    -0.165
   AsO3-3                2.713e-028  1.152e-028   -27.567   -27.938    -0.372
As(5)           2.150e-018
   H2AsO4-               1.234e-018  1.122e-018   -17.909   -17.950    -0.041
   HAsO4-2               9.151e-019  6.254e-019   -18.039   -18.204    -0.165
   H3AsO4                2.775e-023  2.780e-023   -22.557   -22.556     0.001
   AsO4-3                2.655e-023  1.128e-023   -22.576   -22.948    -0.372
Ba              2.101e-005
   Ba+2                  2.024e-005  1.383e-005    -4.694    -4.859    -0.165
   BaHCO3+               7.567e-007  6.880e-007    -6.121    -6.162    -0.041
   BaCO3                 1.398e-008  1.401e-008    -7.854    -7.854     0.001
   BaSO4                 2.341e-010  2.346e-010    -9.631    -9.630     0.001
   BaOH+                 4.151e-012  3.775e-012   -11.382   -11.423    -0.041



C(-4)           8.860e-003
   CH4                   8.860e-003  8.877e-003    -2.053    -2.052     0.001
C(4)            7.297e-003
   HCO3-                 5.689e-003  5.188e-003    -2.245    -2.285    -0.040
   CO2                   1.446e-003  1.449e-003    -2.840    -2.839     0.001
   CaHCO3+               1.230e-004  1.118e-004    -3.910    -3.951    -0.041
   MnHCO3+               1.057e-005  9.612e-006    -4.976    -5.017    -0.041
   FeHCO3+               1.033e-005  9.393e-006    -4.986    -5.027    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.748e-006  3.408e-006    -5.426    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.833e-006  1.960e-006    -5.548    -5.708    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   BaHCO3+               7.567e-007  6.880e-007    -6.121    -6.162    -0.041
   NaHCO3                5.752e-007  5.763e-007    -6.240    -6.239     0.001
   MgCO3                 1.048e-007  1.050e-007    -6.980    -6.979     0.001
   BaCO3                 1.398e-008  1.401e-008    -7.854    -7.854     0.001
   NaCO3-                7.928e-009  7.209e-009    -8.101    -8.142    -0.041
Ca              2.573e-003
   Ca+2                  2.445e-003  1.690e-003    -2.612    -2.772    -0.160
   CaHCO3+               1.230e-004  1.118e-004    -3.910    -3.951    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.139e-008  1.141e-008    -7.944    -7.943     0.001
   CaOH+                 2.484e-009  2.259e-009    -8.605    -8.646    -0.041
   CaHSO4+               9.126e-015  8.298e-015   -14.040   -14.081    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.347e-009  7.589e-009    -8.078    -8.120    -0.041
   FeCl+                 2.463e-009  2.240e-009    -8.608    -8.650    -0.041
   MnCl2                 2.963e-013  2.969e-013   -12.528   -12.527     0.001
   MnCl3-                8.061e-018  7.329e-018   -17.094   -17.135    -0.041
   FeCl+2                7.583e-025  5.183e-025   -24.120   -24.285    -0.165
   FeCl2+                2.282e-028  2.075e-028   -27.642   -27.683    -0.041
   FeCl3                 1.856e-033  1.860e-033   -32.731   -32.731     0.001
Fe(2)           8.296e-005
   Fe(HS)2               4.495e-005  4.504e-005    -4.347    -4.346     0.001
   Fe+2                  2.649e-005  1.810e-005    -4.577    -4.742    -0.165
   FeHCO3+               1.033e-005  9.393e-006    -4.986    -5.027    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.850e-007  2.591e-007    -6.545    -6.587    -0.041
   FeOH+                 5.070e-008  4.610e-008    -7.295    -7.336    -0.041
   FeCl+                 2.463e-009  2.240e-009    -8.608    -8.650    -0.041
   FeSO4                 1.087e-010  1.089e-010    -9.964    -9.963     0.001
   Fe(OH)2               3.153e-012  3.159e-012   -11.501   -11.500     0.001
   Fe(OH)3-              1.039e-015  9.452e-016   -14.983   -15.024    -0.041
   FeHSO4+               9.775e-017  8.888e-017   -16.010   -16.051    -0.041
Fe(3)           5.691e-014
   Fe(OH)2+              2.919e-014  2.654e-014   -13.535   -13.576    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.224e-016  2.022e-016   -15.653   -15.694    -0.041
   FeOH+2                1.456e-017  9.955e-018   -16.837   -17.002    -0.165
   Fe+3                  4.508e-022  1.915e-022   -21.346   -21.718    -0.372
   FeCl+2                7.583e-025  5.183e-025   -24.120   -24.285    -0.165
   FeSO4+                7.812e-026  7.103e-026   -25.107   -25.149    -0.041
   FeCl2+                2.282e-028  2.075e-028   -27.642   -27.683    -0.041
   Fe(SO4)2-             5.782e-032  5.257e-032   -31.238   -31.279    -0.041
   FeHSO4+2              3.455e-032  2.361e-032   -31.462   -31.627    -0.165
   Fe2(OH)2+4            1.222e-032  2.667e-033   -31.913   -32.574    -0.661
   FeCl3                 1.856e-033  1.860e-033   -32.731   -32.731     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.797   -43.830    -1.033
H(0)            1.776e-009
   H2                    8.879e-010  8.896e-010    -9.052    -9.051     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.492e-012  4.085e-012   -11.348   -11.389    -0.041
Mg              8.461e-005
   Mg+2                  8.075e-005  5.613e-005    -4.093    -4.251    -0.158



   MgHCO3+               3.748e-006  3.408e-006    -5.426    -5.468    -0.041
   MgCO3                 1.048e-007  1.050e-007    -6.980    -6.979     0.001
   MgOH+                 1.805e-009  1.641e-009    -8.744    -8.785    -0.041
   MgSO4                 4.443e-010  4.452e-010    -9.352    -9.351     0.001
Mn(2)           4.423e-005
   Mn+2                  3.041e-005  2.079e-005    -4.517    -4.682    -0.165
   MnHCO3+               1.057e-005  9.612e-006    -4.976    -5.017    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.347e-009  7.589e-009    -8.078    -8.120    -0.041
   MnOH+                 4.731e-009  4.302e-009    -8.325    -8.366    -0.041
   MnSO4                 1.248e-010  1.251e-010    -9.904    -9.903     0.001
   MnCl2                 2.963e-013  2.969e-013   -12.528   -12.527     0.001
   MnCl3-                8.061e-018  7.329e-018   -17.094   -17.135    -0.041
   Mn(OH)3-              1.892e-019  1.720e-019   -18.723   -18.764    -0.041
Mn(3)           1.675e-034
   Mn+3                  1.675e-034  7.114e-035   -33.776   -34.148    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.532   -83.697    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.995   -97.037    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.752e-007  5.763e-007    -6.240    -6.239     0.001
   NaCO3-                7.928e-009  7.209e-009    -8.101    -8.142    -0.041
   NaSO4-                3.684e-011  3.349e-011   -10.434   -10.475    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.279   -74.279     0.001
S(-2)           2.083e-004
   HS-                   5.811e-005  5.283e-005    -4.236    -4.277    -0.041
   H2S                   5.724e-005  5.735e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.495e-005  4.504e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.257e-007  2.961e-007    -6.487    -6.529    -0.041
   Fe(HS)3-              2.850e-007  2.591e-007    -6.545    -6.587    -0.041
   S5-2                  1.482e-007  1.081e-007    -6.829    -6.966    -0.137
   S4-2                  8.770e-008  6.309e-008    -7.057    -7.200    -0.143
   S6-2                  7.567e-008  5.597e-008    -7.121    -7.252    -0.131
   S-2                   7.520e-011  5.140e-011   -10.124   -10.289    -0.165
   S3-2                  3.140e-011  2.223e-011   -10.503   -10.653    -0.150
   S2-2                  1.805e-012  1.262e-012   -11.743   -11.899    -0.156
   As3S4(HS)2-           6.982e-016  6.348e-016   -15.156   -15.197    -0.041
S(6)            6.147e-008
   SO4-2                 4.913e-008  3.383e-008    -7.309    -7.471    -0.162
   CaSO4                 1.139e-008  1.141e-008    -7.944    -7.943     0.001
   MgSO4                 4.443e-010  4.452e-010    -9.352    -9.351     0.001
   BaSO4                 2.341e-010  2.346e-010    -9.631    -9.630     0.001
   MnSO4                 1.248e-010  1.251e-010    -9.904    -9.903     0.001
   FeSO4                 1.087e-010  1.089e-010    -9.964    -9.963     0.001
   NaSO4-                3.684e-011  3.349e-011   -10.434   -10.475    -0.041
   KSO4-                 4.492e-012  4.085e-012   -11.348   -11.389    -0.041
   HSO4-                 4.491e-013  4.084e-013   -12.348   -12.389    -0.041
   CaHSO4+               9.126e-015  8.298e-015   -14.040   -14.081    -0.041
   FeHSO4+               9.775e-017  8.888e-017   -16.010   -16.051    -0.041
   FeSO4+                7.812e-026  7.103e-026   -25.107   -25.149    -0.041
   Fe(SO4)2-             5.782e-032  5.257e-032   -31.238   -31.279    -0.041
   FeHSO4+2              3.455e-032  2.361e-032   -31.462   -31.627    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.88  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As



Ba3(AsO4)2      -10.36  -60.47  -50.11  Ba3(AsO4)2
Barite           -2.36  -12.33   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.66  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.51  -30.27   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.99  -43.82   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.21  -43.42   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.08  -42.36   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.18  -45.57   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.77  -14.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -85.00  -90.71   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.82  -12.15    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.39  -74.28   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.70  -14.88   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.01  -10.57   -8.56  BaCO3

------------------



End of simulation.
------------------

------------------------------------
Reading input data for simulation 2.
------------------------------------

-----------
End of run.
-----------





 
 
 
 
 
 
 

MODEL SCENARIO 4 
 



   Input file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC4.pqi
  Output file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC4.pqo
Database file: C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat

------------------
Reading data base.
------------------

SOLUTION_MASTER_SPECIES
SOLUTION_SPECIES
PHASES
EXCHANGE_MASTER_SPECIES
EXCHANGE_SPECIES
SURFACE_MASTER_SPECIES
SURFACE_SPECIES
RATES
END

------------------------------------
Reading input data for simulation 1.
------------------------------------

DATABASE C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat
SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2
           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+
     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+
      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+
      log_k          -5.5369394E+00 # -pKa2
            Mno_O3-2 + Mn+2 = Mno_O3Mn
    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+
  log_k           5.5764926E+00
            Mno_O3-2 + Na+ = Mno_O3Na-
    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa
    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl
  log_k           1.4400000E+00
            Mno_O3-2 + Ca+2 = Mno_O3Ca
    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+
  log_k           2.3998068E+00
            Mno_O3-2 + Sr+2 = Mno_O3Sr
    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+
  log_k           2.6910548E+00
            Mno_O3-2 + Ba+2 = Mno_O3Ba
    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+
  log_k           3.9749801E+00
            Mno_O3-2 + Mg+2 = Mno_O3Mg
    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+
  log_k           1.8105998E+00
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02
 log_k           2.34
SELECTED_OUTPUT
    file                 July6_SC4.xls
    alkalinity           true
    totals               Fe  Mn  Ca  As  Ba  Mn  O(0)



                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite Barite
    saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.000467
    Calcite   0 0.1
    Goethite  0 0.0106
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 0 0
    Barite 0 5e-007
SOLUTION_SPREAD
    units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)
   Mn  Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20
 9e-3  River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    no_edl
    equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    iterations            500
    convergence_tolerance 1e-008
    tolerance             1e-015
    step_size             100
    pe_step_size          10
END

-------------------------------------------
Beginning of initial solution calculations.
-------------------------------------------

Initial solution 1.  River Water 

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

Alkalinity       4.995e-004  4.995e-004
As               5.339e-009  5.339e-009
Ba               4.005e-008  4.005e-008
Ca               1.497e-004  1.497e-004
Cl               9.873e-005  9.873e-005
Fe               5.372e-007  5.372e-007
K                1.893e-005  1.893e-005
Mg               8.227e-005  8.227e-005
Mn               1.638e-007  1.638e-007
Na               2.175e-004  2.175e-004
S(6)             2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.200    
                                       pe  =   4.000    
                        Activity of water  =   1.000



                           Ionic strength  =  1.268e-003
                       Mass of water (kg)  =  1.000e+000
                    Total carbon (mol/kg)  =  5.665e-004
                       Total CO2 (mol/kg)  =  5.665e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.131e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -18.59
                               Iterations  =   9
                                  Total H  = 1.110129e+002
                                  Total O  = 5.550868e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.651e-007  1.587e-007    -6.782    -6.800    -0.017
   H+                    6.553e-008  6.310e-008    -7.184    -7.200    -0.016
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.604e-017
   H3AsO3                2.574e-017  2.575e-017   -16.589   -16.589     0.000
   H2AsO3-               3.006e-019  2.889e-019   -18.522   -18.539    -0.017
   H4AsO3+               8.376e-025  8.049e-025   -24.077   -24.094    -0.017
   HAsO3-2               1.072e-026  9.135e-027   -25.970   -26.039    -0.069
   AsO3-3                4.136e-035  2.889e-035   -34.383   -34.539    -0.156
As(5)           5.339e-009
   HAsO4-2               2.951e-009  2.516e-009    -8.530    -8.599    -0.069
   H2AsO4-               2.388e-009  2.295e-009    -8.622    -8.639    -0.017
   AsO4-3                1.278e-013  8.927e-014   -12.893   -13.049    -0.156
   H3AsO4                2.888e-014  2.889e-014   -13.539   -13.539     0.000
Ba              4.005e-008
   Ba+2                  3.717e-008  3.169e-008    -7.430    -7.499    -0.069
   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
   BaOH+                 1.771e-014  1.702e-014   -13.752   -13.769    -0.017
C(4)            5.665e-004
   HCO3-                 4.969e-004  4.778e-004    -3.304    -3.321    -0.017
   CO2                   6.776e-005  6.778e-005    -4.169    -4.169     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CO3-2                 4.155e-007  3.551e-007    -6.381    -6.450    -0.068
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
Ca              1.497e-004
   Ca+2                  1.446e-004  1.236e-004    -3.840    -3.908    -0.068
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   CaOH+                 3.382e-010  3.250e-010    -9.471    -9.488    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
Cl              9.873e-005
   Cl-                   9.873e-005  9.485e-005    -4.006    -4.023    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017



   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
Fe(2)           2.377e-007
   Fe+2                  2.201e-007  1.876e-007    -6.657    -6.727    -0.069
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   FeOH+                 9.785e-010  9.403e-010    -9.009    -9.027    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   Fe(OH)2               1.268e-013  1.268e-013   -12.897   -12.897     0.000
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   Fe(OH)3-              7.773e-017  7.469e-017   -16.109   -16.127    -0.017
Fe(3)           2.995e-007
   Fe(OH)3               1.964e-007  1.964e-007    -6.707    -6.707     0.000
   Fe(OH)2+              1.001e-007  9.622e-008    -6.999    -7.017    -0.017
   Fe(OH)4-              2.955e-009  2.839e-009    -8.529    -8.547    -0.017
   FeOH+2                2.150e-011  1.833e-011   -10.667   -10.737    -0.069
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe+3                  2.565e-016  1.792e-016   -15.591   -15.747    -0.156
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   Fe2(OH)2+4            1.712e-020  9.047e-021   -19.766   -20.043    -0.277
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069
   Fe3(OH)4+5            4.929e-025  1.819e-025   -24.307   -24.740    -0.433
   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
H(0)            5.635e-026
   H2                    2.818e-026  2.818e-026   -25.550   -25.550     0.000
K               1.893e-005
   K+                    1.890e-005  1.816e-005    -4.723    -4.741    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
Mg              8.227e-005
   Mg+2                  7.913e-005  6.767e-005    -4.102    -4.170    -0.068
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   MgOH+                 4.052e-009  3.894e-009    -8.392    -8.410    -0.017
Mn(2)           1.638e-007
   Mn+2                  1.505e-007  1.283e-007    -6.822    -6.892    -0.069
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   MnOH+                 5.440e-011  5.227e-011   -10.264   -10.282    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   Mn(OH)3-              8.425e-021  8.096e-021   -20.074   -20.092    -0.017
Mn(3)           5.677e-029
   Mn+3                  5.677e-029  3.965e-029   -28.246   -28.402    -0.156
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -51.662   -51.732    -0.069
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -57.098   -57.116    -0.017
Na              2.175e-004
   Na+                   2.173e-004  2.088e-004    -3.663    -3.680    -0.017
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -41.280   -41.280     0.000
S(6)            2.082e-004
   SO4-2                 2.010e-004  1.717e-004    -3.697    -3.765    -0.069
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000



   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   HSO4-                 1.096e-009  1.053e-009    -8.960    -8.978    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.31   -7.67   -4.36  CaSO4
Aragonite        -2.02  -10.36   -8.34  CaCO3
Arsenolite      -31.80  -33.18   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -35.31  -27.08    8.23  As2O5
As_native       -37.66  -50.19  -12.53  As
Ba3(AsO4)2        1.51  -48.60  -50.11  Ba3(AsO4)2
Barite           -1.29  -11.26   -9.97  BaSO4
Birnessite      -13.69   29.91   43.60  MnO2
Bixbyite        -12.99  -13.60   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -18.92  -37.82  -18.91  Ca3(AsO4)2:4H2O
Calcite          -1.88  -10.36   -8.48  CaCO3
Claudetite      -31.84  -33.18   -1.34  As2O3
CO2(g)           -2.70   -4.17   -1.47  CO2
Dolomite         -3.89  -20.98  -17.09  CaMg(CO3)2
Dolomite(d)      -4.44  -20.98  -16.54  CaMg(CO3)2
Epsomite         -5.79   -7.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3     5.53    2.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)        0.96    5.85    4.89  Fe(OH)3
Fe3(OH)8         -0.84   19.38   20.22  Fe3(OH)8
Goethite          6.85    5.85   -1.00  FeOOH
Gypsum           -3.09   -7.67   -4.58  CaSO4:2H2O
H2(g)           -22.40  -25.55   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -16.11   44.92   61.03  Mn3O4
Hematite         15.71   11.71   -4.01  Fe2O3
Huntite         -12.25  -42.22  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.48  -32.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)     -6.94  -16.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K       -7.10  -16.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na      -9.97  -15.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -13.38  -18.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Maghemite         5.32   11.71    6.39  Fe2O3
Magnesite        -2.59  -10.62   -8.03  MgCO3
Magnetite        15.64   19.38    3.74  Fe3O4
Manganite        -6.63   18.71   25.34  MnOOH
Melanterite      -8.28  -10.49   -2.21  FeSO4:7H2O
Mirabilite      -10.01  -11.13   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -62.39  -68.10   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -18.07  -46.77  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.65  -14.94    2.71  MnCl2:4H2O
MnSO4           -13.33  -10.66    2.67  MnSO4
Nahcolite        -6.45   -7.00   -0.55  NaHCO3
Natron          -12.50  -13.81   -1.31  Na2CO3:10H2O
Nesquehonite     -5.00  -10.62   -5.62  MgCO3:3H2O
Nsutite         -12.66   29.91   42.56  MnO2
O2(g)           -38.39  -41.28   -2.89  O2
Portlandite     -12.31   10.49   22.80  Ca(OH)2
Pyrochroite      -7.69    7.51   15.20  Mn(OH)2
Pyrolusite      -11.47   29.91   41.38  MnO2
Rhodochrosite    -2.21  -13.34  -11.13  MnCO3
Rhodochrosite(d)  -2.95  -13.34  -10.39  MnCO3
Scorodite        -8.55  -28.80  -20.25  FeAsO4:2H2O



Siderite         -2.29  -13.18  -10.89  FeCO3
Siderite(d)(3)   -2.73  -13.18  -10.45  FeCO3
Thenardite      -10.95  -11.13   -0.18  Na2SO4
Thermonatrite   -13.94  -13.81    0.13  Na2CO3:H2O
Trona           -20.02  -20.81   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -5.39  -13.95   -8.56  BaCO3

------------------------------------------------------
Beginning of initial surface-composition calculations.
------------------------------------------------------

Surface 1.

Hfo           
 1.232e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      4.093e-006       0.772  4.093e-006      -5.388
Hfo_sOH2+        4.366e-007       0.082  4.366e-007      -6.360
Hfo_sOH          3.549e-007       0.067  3.549e-007      -6.450
Hfo_sOMn+        2.873e-007       0.054  2.873e-007      -6.542
Hfo_sOFe+        1.184e-007       0.022  1.184e-007      -6.927
Hfo_sO-          6.609e-009       0.001  6.609e-009      -8.180
Hfo_sOHBa+2      3.243e-009       0.001  3.243e-009      -8.489

Hfo           
 1.232e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.140e-004       0.538  1.140e-004      -3.943
Hfo_wOH          9.267e-005       0.437  9.267e-005      -4.033
Hfo_wOMg+        2.497e-006       0.012  2.497e-006      -5.603
Hfo_wO-          1.726e-006       0.008  1.726e-006      -5.763
Hfo_wOHAsO4-3    3.145e-007       0.001  3.145e-007      -6.502
Hfo_wOFe+        2.885e-007       0.001  2.885e-007      -6.540
Hfo_wOCa+        2.564e-007       0.001  2.564e-007      -6.591
Hfo_wOHSO4-2     9.809e-008       0.000  9.809e-008      -7.008
Hfo_wSO4-        6.048e-008       0.000  6.048e-008      -7.218
Hfo_wOMn+        5.960e-008       0.000  5.960e-008      -7.225
Hfo_wOFeOH       1.231e-008       0.000  1.231e-008      -7.910
Hfo_wHAsO4-      1.066e-008       0.000  1.066e-008      -7.972
Hfo_wH2AsO4      4.243e-010       0.000  4.243e-010      -9.372
Hfo_wOBa+        2.936e-012       0.000  2.936e-012     -11.532
Hfo_wH2AsO3      6.133e-016       0.000  6.133e-016     -15.212

Mno           
-1.069e-005  Surface charge, eq

Mno_          
 6.678e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         5.237e-006       0.784  5.237e-006      -5.281
Mno_O3Mn         6.353e-007       0.095  6.353e-007      -6.197
Mno_O3Ca         4.668e-007       0.070  4.668e-007      -6.331
Mno_O3Na-        1.159e-007       0.017  1.159e-007      -6.936
Mno_O3H-         1.138e-007       0.017  1.138e-007      -6.944
Mno_O3Mg         9.721e-008       0.015  9.721e-008      -7.012
Mno_O3HMn+       5.505e-009       0.001  5.505e-009      -8.259
Mno_O3HCa+       3.530e-009       0.001  3.530e-009      -8.452
Mno_O3Ba         2.516e-009       0.000  2.516e-009      -8.599



Mno_O3HMg+       4.978e-010       0.000  4.978e-010      -9.303
Mno_O3HNa        2.349e-010       0.000  2.349e-010      -9.629
Mno_O3HBa+       3.403e-011       0.000  3.403e-011     -10.468
Mno_O3H2         1.856e-012       0.000  1.856e-012     -11.731
Mno_O3H3+        8.101e-018       0.000  8.101e-018     -17.091
Mno_O3H3Cl       2.116e-020       0.000  2.116e-020     -19.674

-----------------------------------------
Beginning of batch-reaction calculations.
-----------------------------------------

Reaction step 1.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -0.18  -10.15   -9.97   5.000e-007           0 -5.000e-007
Birnessite          -4.83   38.77   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.985e-002 -1.497e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002  9.565e-007
Manganite            0.00   25.34   25.34   0.000e+000  1.333e-004  1.333e-004
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.868e-004  2.868e-004
Siderite(d)(3)     -13.26  -23.71  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 4.706e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.102e-006       0.963  5.102e-006      -5.292
Hfo_sOHCa+2      1.831e-007       0.035  1.831e-007      -6.737
Hfo_sOH          8.456e-009       0.002  8.456e-009      -8.073
Hfo_sO-          5.276e-009       0.001  5.276e-009      -8.278
Hfo_sOHBa+2      1.029e-009       0.000  1.029e-009      -8.988
Hfo_sOH2+        3.104e-010       0.000  3.104e-010      -9.508
Hfo_sOFe+        6.883e-020       0.000  6.883e-020     -19.162

Hfo           
 4.706e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.512e-005       0.354  7.512e-005      -4.124
Hfo_wO-          4.687e-005       0.221  4.687e-005      -4.329
Hfo_wOMg+        3.777e-005       0.178  3.777e-005      -4.423
Hfo_wOMn+        3.601e-005       0.170  3.601e-005      -4.444
Hfo_wOCa+        1.308e-005       0.062  1.308e-005      -4.883
Hfo_wOH2+        2.758e-006       0.013  2.758e-006      -5.559
Hfo_wOHAsO4-3    3.308e-007       0.002  3.308e-007      -6.480
Hfo_wOHSO4-2     7.757e-008       0.000  7.757e-008      -7.110
Hfo_wSO4-        1.427e-009       0.000  1.427e-009      -8.845
Hfo_wOBa+        1.062e-009       0.000  1.062e-009      -8.974
Hfo_wHAsO4-      9.983e-012       0.000  9.983e-012     -11.001
Hfo_wH2AsO4      1.186e-014       0.000  1.186e-014     -13.926
Hfo_wOFeOH       8.157e-018       0.000  8.157e-018     -17.088
Hfo_wOFe+        5.707e-018       0.000  5.707e-018     -17.244
Hfo_wH2AsO3      5.829e-025       0.000  5.829e-025     -24.234

Mno           
-1.018e-024  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.358e-024       0.000  1.358e-024     -23.867
Mno_O3-2         5.035e-025       0.000  5.035e-025     -24.298
Mno_O3Ca         8.429e-026       0.000  8.429e-026     -25.074
Mno_O3Na-        1.110e-026       0.000  1.110e-026     -25.955
Mno_O3Mg         5.206e-027       0.000  5.206e-027     -26.284
Mno_O3Ba         3.221e-027       0.000  3.221e-027     -26.492
Mno_O3HMn+       3.513e-028       0.000  3.513e-028     -27.454
Mno_O3H-         3.264e-028       0.000  3.264e-028     -27.486
Mno_O3HCa+       1.902e-029       0.000  1.902e-029     -28.721
Mno_O3HBa+       1.300e-030       0.000  1.300e-030     -29.886
Mno_O3HMg+       7.954e-031       0.000  7.954e-031     -30.099
Mno_O3HNa        6.716e-031       0.000  6.716e-031     -30.173
Mno_O3H2         1.589e-034       0.000  1.589e-034     -33.799
Mno_O3H3+        2.070e-041       0.000  2.070e-041     -40.684
Mno_O3H3Cl       5.385e-044       0.000  5.385e-044     -43.269

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.191e-010  1.191e-010
Ba               5.438e-007  5.438e-007
C                6.294e-004  6.294e-004
Ca               2.910e-004  2.910e-004
Cl               9.873e-005  9.873e-005
Fe               4.189e-014  4.189e-014
K                1.893e-005  1.893e-005
Mg               4.709e-005  4.709e-005
Mn               6.916e-006  6.916e-006
Na               2.176e-004  2.176e-004
S                2.088e-004  2.088e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.725      Charge balance
                                       pe  =   4.709      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.552e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.590e-004
                       Total CO2 (mol/kg)  =  6.294e-004



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.477e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -12.24
                               Iterations  =  14
                                  Total H  = 1.110134e+002
                                  Total O  = 5.550914e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.555e-006  5.316e-006    -5.255    -5.274    -0.019
   H+                    1.962e-009  1.883e-009    -8.707    -8.725    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           4.204e-026
   H3AsO3                3.018e-026  3.019e-026   -25.520   -25.520     0.000
   H2AsO3-               1.186e-026  1.135e-026   -25.926   -25.945    -0.019
   HAsO3-2               1.434e-032  1.203e-032   -31.844   -31.920    -0.076
   H4AsO3+               2.943e-035  2.816e-035   -34.531   -34.550    -0.019
   AsO3-3                1.892e-039  1.275e-039   -38.723   -38.895    -0.172
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -188.734  -188.753    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -565.490  -565.509    -0.019
As(5)           1.191e-010
   HAsO4-2               1.161e-010  9.742e-011    -9.935   -10.011    -0.076
   H2AsO4-               2.770e-012  2.651e-012   -11.557   -11.577    -0.019
   AsO4-3                1.720e-013  1.158e-013   -12.765   -12.936    -0.172
   H3AsO4                9.958e-019  9.961e-019   -18.002   -18.002     0.000
Ba              5.438e-007
   Ba+2                  5.028e-007  4.218e-007    -6.299    -6.375    -0.076
   BaSO4                 3.539e-008  3.540e-008    -7.451    -7.451     0.000
   BaCO3                 3.110e-009  3.111e-009    -8.507    -8.507     0.000
   BaHCO3+               2.421e-009  2.317e-009    -8.616    -8.635    -0.019
   BaOH+                 7.932e-012  7.591e-012   -11.101   -11.120    -0.019
C(-4)           0.000e+000
   CH4                   0.000e+000  0.000e+000   -88.699   -88.699     0.000
C(4)            6.294e-004
   HCO3-                 5.984e-004  5.731e-004    -3.223    -3.242    -0.019
   CO3-2                 1.697e-005  1.427e-005    -4.770    -4.845    -0.075
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CO2                   2.425e-006  2.426e-006    -5.615    -5.615     0.000
   CaHCO3+               1.773e-006  1.696e-006    -5.751    -5.770    -0.019
   MgCO3                 5.132e-007  5.134e-007    -6.290    -6.290     0.000
   MgHCO3+               2.641e-007  2.528e-007    -6.578    -6.597    -0.019
   MnHCO3+               1.523e-007  1.458e-007    -6.817    -6.836    -0.019
   NaHCO3                6.702e-008  6.704e-008    -7.174    -7.174     0.000
   NaCO3-                5.777e-008  5.529e-008    -7.238    -7.257    -0.019
   BaCO3                 3.110e-009  3.111e-009    -8.507    -8.507     0.000
   BaHCO3+               2.421e-009  2.317e-009    -8.616    -8.635    -0.019
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeHCO3+               8.180e-021  7.829e-021   -20.087   -20.106    -0.019
Ca              2.910e-004
   Ca+2                  2.759e-004  2.321e-004    -3.559    -3.634    -0.075
   CaSO4                 7.751e-006  7.754e-006    -5.111    -5.110     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               1.773e-006  1.696e-006    -5.751    -5.770    -0.019
   CaOH+                 2.137e-008  2.045e-008    -7.670    -7.689    -0.019
   CaHSO4+               8.937e-014  8.554e-014   -13.049   -13.068    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.446e-005    -4.006    -4.025    -0.019
   MnCl+                 1.148e-009  1.098e-009    -8.940    -8.959    -0.019
   MnCl2                 4.527e-014  4.529e-014   -13.344   -13.344     0.000
   MnCl3-                1.231e-018  1.178e-018   -17.910   -17.929    -0.019
   FeCl+                 1.861e-023  1.781e-023   -22.730   -22.749    -0.019
   FeCl+2                2.270e-030  1.905e-030   -29.644   -29.720    -0.076
   FeCl2+                8.397e-034  8.036e-034   -33.076   -33.095    -0.019



   FeCl3                 7.588e-039  7.591e-039   -38.120   -38.120     0.000
Fe(2)           2.459e-019
   Fe+2                  1.628e-019  1.366e-019   -18.788   -18.865    -0.076
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeOH+                 2.397e-020  2.294e-020   -19.620   -19.639    -0.019
   FeHCO3+               8.180e-021  7.829e-021   -20.087   -20.106    -0.019
   FeSO4                 4.066e-021  4.068e-021   -20.391   -20.391     0.000
   Fe(OH)2               1.037e-022  1.037e-022   -21.984   -21.984     0.000
   FeCl+                 1.861e-023  1.781e-023   -22.730   -22.749    -0.019
   Fe(OH)3-              2.138e-024  2.046e-024   -23.670   -23.689    -0.019
   FeHSO4+               5.261e-029  5.035e-029   -28.279   -28.298    -0.019
   Fe(HS)2               0.000e+000  0.000e+000  -182.460  -182.460     0.000
   Fe(HS)3-              0.000e+000  0.000e+000  -266.677  -266.696    -0.019
Fe(3)           4.189e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.394e-014  1.334e-014   -13.856   -13.875    -0.019
   Fe(OH)2+              4.206e-016  4.026e-016   -15.376   -15.395    -0.019
   FeOH+2                2.729e-021  2.289e-021   -20.564   -20.640    -0.076
   FeSO4+                1.281e-027  1.226e-027   -26.892   -26.912    -0.019
   Fe+3                  9.911e-028  6.676e-028   -27.004   -27.175    -0.172
   Fe(SO4)2-             4.693e-030  4.491e-030   -29.329   -29.348    -0.019
   FeCl+2                2.270e-030  1.905e-030   -29.644   -29.720    -0.076
   FeCl2+                8.397e-034  8.036e-034   -33.076   -33.095    -0.019
   FeHSO4+2              7.368e-036  6.181e-036   -35.133   -35.209    -0.076
   FeCl3                 7.588e-039  7.591e-039   -38.120   -38.120     0.000
   Fe2(OH)2+4            2.847e-040  1.410e-040   -39.546   -39.851    -0.305
   Fe3(OH)4+5            0.000e+000  0.000e+000   -52.449   -52.926    -0.477
H(0)            1.916e-030
   H2                    9.580e-031  9.584e-031   -30.019   -30.018     0.000
K               1.893e-005
   K+                    1.890e-005  1.809e-005    -4.723    -4.743    -0.019
   KSO4-                 2.224e-008  2.128e-008    -7.653    -7.672    -0.019
Mg              4.709e-005
   Mg+2                  4.476e-005  3.769e-005    -4.349    -4.424    -0.075
   MgSO4                 1.479e-006  1.480e-006    -5.830    -5.830     0.000
   MgCO3                 5.132e-007  5.134e-007    -6.290    -6.290     0.000
   MgHCO3+               2.641e-007  2.528e-007    -6.578    -6.597    -0.019
   MgOH+                 7.594e-008  7.268e-008    -7.120    -7.139    -0.019
Mn(2)           6.916e-006
   Mn+2                  3.402e-006  2.854e-006    -5.468    -5.545    -0.076
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.523e-007  1.458e-007    -6.817    -6.836    -0.019
   MnSO4                 8.496e-008  8.499e-008    -7.071    -7.071     0.000
   MnOH+                 4.071e-008  3.896e-008    -7.390    -7.409    -0.019
   MnCl+                 1.148e-009  1.098e-009    -8.940    -8.959    -0.019
   MnCl2                 4.527e-014  4.529e-014   -13.344   -13.344     0.000
   Mn(OH)3-              7.079e-015  6.775e-015   -14.150   -14.169    -0.019
   MnCl3-                1.231e-018  1.178e-018   -17.910   -17.929    -0.019
Mn(3)           6.701e-027
   Mn+3                  6.701e-027  4.514e-027   -26.174   -26.345    -0.172
Mn(6)           5.362e-036
   MnO4-2                5.362e-036  4.498e-036   -35.271   -35.347    -0.076
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -40.003   -40.022    -0.019
Na              2.176e-004
   Na+                   2.173e-004  2.080e-004    -3.663    -3.682    -0.019
   NaSO4-                1.824e-007  1.746e-007    -6.739    -6.758    -0.019
   NaHCO3                6.702e-008  6.704e-008    -7.174    -7.174     0.000
   NaCO3-                5.777e-008  5.529e-008    -7.238    -7.257    -0.019
O(0)            9.074e-033
   O2                    4.537e-033  4.539e-033   -32.343   -32.343     0.000
S(-2)           0.000e+000
   HS-                   0.000e+000  0.000e+000   -86.254   -86.273    -0.019
   S5-2                  0.000e+000  0.000e+000   -87.073   -87.143    -0.069
   S4-2                  0.000e+000  0.000e+000   -87.306   -87.377    -0.071
   S6-2                  0.000e+000  0.000e+000   -87.361   -87.429    -0.068
   H2S                   0.000e+000  0.000e+000   -88.056   -88.056     0.000



   S-2                   0.000e+000  0.000e+000   -90.389   -90.466    -0.076
   S3-2                  0.000e+000  0.000e+000   -90.757   -90.830    -0.073
   S2-2                  0.000e+000  0.000e+000   -92.002   -92.076    -0.074
   Fe(HS)2               0.000e+000  0.000e+000  -182.460  -182.460     0.000
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -188.734  -188.753    -0.019
   Fe(HS)3-              0.000e+000  0.000e+000  -266.677  -266.696    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -565.490  -565.509    -0.019
S(6)            2.088e-004
   SO4-2                 1.992e-004  1.675e-004    -3.701    -3.776    -0.075
   CaSO4                 7.751e-006  7.754e-006    -5.111    -5.110     0.000
   MgSO4                 1.479e-006  1.480e-006    -5.830    -5.830     0.000
   NaSO4-                1.824e-007  1.746e-007    -6.739    -6.758    -0.019
   MnSO4                 8.496e-008  8.499e-008    -7.071    -7.071     0.000
   BaSO4                 3.539e-008  3.540e-008    -7.451    -7.451     0.000
   KSO4-                 2.224e-008  2.128e-008    -7.653    -7.672    -0.019
   HSO4-                 3.203e-011  3.066e-011   -10.494   -10.513    -0.019
   CaHSO4+               8.937e-014  8.554e-014   -13.049   -13.068    -0.019
   FeSO4                 4.066e-021  4.068e-021   -20.391   -20.391     0.000
   FeSO4+                1.281e-027  1.226e-027   -26.892   -26.912    -0.019
   FeHSO4+               5.261e-029  5.035e-029   -28.279   -28.298    -0.019
   Fe(SO4)2-             4.693e-030  4.491e-030   -29.329   -29.348    -0.019
   FeHSO4+2              7.368e-036  6.181e-036   -35.133   -35.209    -0.076

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.05   -7.41   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -49.66  -51.04   -1.38  As2O3
Artinite         -5.84    3.76    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -44.23  -36.00    8.23  As2O5
As2S3(am)      -291.13 -336.03  -44.90  As2S3
As_native       -53.29  -65.82  -12.53  As
Ba3(AsO4)2        5.11  -45.00  -50.11  Ba3(AsO4)2
Barite           -0.18  -10.15   -9.97  BaSO4
Birnessite       -4.83   38.77   43.60  MnO2
Bixbyite          0.27   -0.34   -0.61  Mn2O3
Brucite          -3.81   13.03   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -17.87  -36.78  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)          -85.84  -88.70   -2.86  CH4
Claudetite      -49.70  -51.04   -1.34  As2O3
CO2(g)           -4.15   -5.62   -1.47  CO2
Dolomite         -0.66  -17.75  -17.09  CaMg(CO3)2
Dolomite(d)      -1.21  -17.75  -16.54  CaMg(CO3)2
Epsomite         -6.06   -8.20   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.78   -4.82   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -23.64   -3.41   20.22  Fe3(OH)8
FeS(ppt)        -92.50  -96.41   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite       -338.37 -383.41  -45.03  Fe3S4
Gypsum           -2.83   -7.41   -4.58  CaSO4:2H2O
H2(g)           -26.87  -30.02   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)          -87.06  -88.06   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite       1.56   62.59   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.32  -36.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.29  -24.05   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -32.40  -42.23   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -32.26  -41.47   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.13  -40.41   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.06  -45.45   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite     -91.76  -96.41   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.24   -9.27   -8.03  MgCO3
Magnetite        -7.15   -3.41    3.74  Fe3O4
Manganite         0.00   25.34   25.34  MnOOH
Melanterite     -20.43  -22.64   -2.21  FeSO4:7H2O
Mirabilite      -10.03  -11.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -58.31  -64.02   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -13.80  -42.51  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.30  -13.59    2.71  MnCl2:4H2O
MnS(Green)      -86.89  -83.09    3.80  MnS
MnSO4           -11.99   -9.32    2.67  MnSO4
Nahcolite        -6.38   -6.92   -0.55  NaHCO3
Natron          -10.90  -12.21   -1.31  Na2CO3:10H2O
Nesquehonite     -3.65   -9.27   -5.62  MgCO3:3H2O
Nsutite          -3.79   38.77   42.56  MnO2
O2(g)           -29.45  -32.34   -2.89  O2
Orpiment       -289.73 -336.03  -46.30  As2S3
Portlandite      -8.98   13.82   22.80  Ca(OH)2
Pyrite         -146.06 -164.54  -18.48  FeS2
Pyrochroite      -3.29   11.91   15.20  Mn(OH)2
Pyrolusite       -2.61   38.77   41.38  MnO2
Realgar        -114.01 -133.95  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -19.86  -40.11  -20.25  FeAsO4:2H2O
Siderite        -12.82  -23.71  -10.89  FeCO3
Siderite(d)(3)  -13.26  -23.71  -10.45  FeCO3
Sulfur          -66.02  -81.05  -15.03  S
Thenardite      -10.96  -11.14   -0.18  Na2SO4
Thermonatrite   -12.33  -12.21    0.13  Na2CO3:H2O
Trona           -18.34  -19.13   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.66  -11.22   -8.56  BaCO3

Reaction step 2.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -0.42  -10.39   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -25.29   18.31   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.990e-002 -9.557e-005
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002  7.261e-007
Manganite          -10.20   15.14   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.233e-004  4.233e-004
Siderite(d)(3)      -3.06  -13.51  -10.45   0.000e+000           0  0.000e+000



------------------------------Surface composition------------------------------

Hfo           
 4.157e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.127e-006       0.967  5.127e-006      -5.290
Hfo_sOHCa+2      1.556e-007       0.029  1.556e-007      -6.808
Hfo_sOH          8.617e-009       0.002  8.617e-009      -8.065
Hfo_sO-          6.359e-009       0.001  6.359e-009      -8.197
Hfo_sOHBa+2      1.091e-009       0.000  1.091e-009      -8.962
Hfo_sOFe+        1.087e-009       0.000  1.087e-009      -8.964
Hfo_sOH2+        2.675e-010       0.000  2.675e-010      -9.573

Hfo           
 4.157e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.082e-005       0.334  7.082e-005      -4.150
Hfo_wO-          5.226e-005       0.246  5.226e-005      -4.282
Hfo_wOMg+        4.056e-005       0.191  4.056e-005      -4.392
Hfo_wOMn+        3.347e-005       0.158  3.347e-005      -4.475
Hfo_wOCa+        1.216e-005       0.057  1.216e-005      -4.915
Hfo_wOH2+        2.198e-006       0.010  2.198e-006      -5.658
Hfo_wH2AsO3      2.795e-007       0.001  2.795e-007      -6.554
Hfo_wOFeOH       1.410e-007       0.001  1.410e-007      -6.851
Hfo_wOFe+        8.338e-008       0.000  8.338e-008      -7.079
Hfo_wOHSO4-2     4.051e-008       0.000  4.051e-008      -7.392
Hfo_wOBa+        1.232e-009       0.000  1.232e-009      -8.909
Hfo_wOHAsO4-3    7.809e-010       0.000  7.809e-010      -9.107
Hfo_wSO4-        6.303e-010       0.000  6.303e-010      -9.200
Hfo_wHAsO4-      1.685e-014       0.000  1.685e-014     -13.773
Hfo_wH2AsO4      1.692e-017       0.000  1.692e-017     -16.772

Mno           
-8.962e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.970e-026       0.000  9.970e-026     -25.001
Mno_O3-2         4.432e-026       0.000  4.432e-026     -25.353
Mno_O3Ca         6.186e-027       0.000  6.186e-027     -26.209
Mno_O3Na-        9.808e-028       0.000  9.808e-028     -27.008
Mno_O3Mg         4.414e-028       0.000  4.414e-028     -27.355
Mno_O3Ba         2.951e-028       0.000  2.951e-028     -27.530
Mno_O3H-         2.429e-029       0.000  2.429e-029     -28.615
Mno_O3HMn+       2.180e-029       0.000  2.180e-029     -28.662
Mno_O3HCa+       1.180e-030       0.000  1.180e-030     -29.928
Mno_O3HBa+       1.007e-031       0.000  1.007e-031     -30.997
Mno_O3HMg+       5.702e-032       0.000  5.702e-032     -31.244
Mno_O3HNa        5.016e-032       0.000  5.016e-032     -31.300
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.101e-042       0.000  1.101e-042     -41.958
Mno_O3H3Cl       2.875e-045       0.000  2.875e-045     -44.541

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               5.067e-008  5.067e-008
Ba               5.435e-007  5.435e-007
C                6.387e-004  6.387e-004
Ca               2.378e-004  2.378e-004
Cl               9.873e-005  9.873e-005
Fe               4.977e-009  4.977e-009
K                1.893e-005  1.893e-005
Mg               4.430e-005  4.430e-005
Mn               6.243e-006  6.243e-006
Na               2.176e-004  2.176e-004
S                2.088e-004  2.088e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.798      Charge balance
                                       pe  =  -5.627      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.320e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.307e-004
                       Total CO2 (mol/kg)  =  6.385e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.422e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -13.37
                               Iterations  =  25
                                  Total H  = 1.110140e+002
                                  Total O  = 5.550903e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.549e-006  6.288e-006    -5.184    -5.202    -0.018
   H+                    1.655e-009  1.592e-009    -8.781    -8.798    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           5.067e-008
   AsS(OH)(HS)-          2.821e-008  2.709e-008    -7.550    -7.567    -0.018
   H3AsO3                1.535e-008  1.535e-008    -7.814    -7.814     0.000
   H2AsO3-               7.111e-009  6.827e-009    -8.148    -8.166    -0.018
   HAsO3-2               1.007e-014  8.556e-015   -13.997   -14.068    -0.071
   H4AsO3+               1.261e-017  1.211e-017   -16.899   -16.917    -0.018
   AsO3-3                1.546e-021  1.072e-021   -20.811   -20.970    -0.159
   As3S4(HS)2-           8.315e-023  7.984e-023   -22.080   -22.098    -0.018
As(5)           2.480e-013
   HAsO4-2               2.427e-013  2.063e-013   -12.615   -12.686    -0.071
   H2AsO4-               4.943e-015  4.746e-015   -14.306   -14.324    -0.018
   AsO4-3                4.181e-016  2.900e-016   -15.379   -15.538    -0.159
   H3AsO4                1.507e-021  1.508e-021   -20.822   -20.822     0.000
Ba              5.435e-007
   Ba+2                  5.167e-007  4.391e-007    -6.287    -6.357    -0.071
   BaSO4                 2.041e-008  2.042e-008    -7.690    -7.690     0.000
   BaCO3                 3.883e-009  3.884e-009    -8.411    -8.411     0.000
   BaHCO3+               2.548e-009  2.446e-009    -8.594    -8.611    -0.018
   BaOH+                 9.734e-012  9.346e-012   -11.012   -11.029    -0.018
C(-4)           2.187e-007
   CH4                   2.187e-007  2.188e-007    -6.660    -6.660     0.000
C(4)            6.385e-004
   HCO3-                 6.049e-004  5.812e-004    -3.218    -3.236    -0.017
   CO3-2                 2.009e-005  1.712e-005    -4.697    -4.766    -0.070
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CO2                   2.080e-006  2.080e-006    -5.682    -5.682     0.000
   CaHCO3+               1.494e-006  1.434e-006    -5.826    -5.843    -0.018
   MgCO3                 5.929e-007  5.931e-007    -6.227    -6.227     0.000
   MgHCO3+               2.571e-007  2.469e-007    -6.590    -6.608    -0.018



   MnHCO3+               1.284e-007  1.233e-007    -6.892    -6.909    -0.018
   NaCO3-                6.931e-008  6.655e-008    -7.159    -7.177    -0.018
   NaHCO3                6.821e-008  6.823e-008    -7.166    -7.166     0.000
   BaCO3                 3.883e-009  3.884e-009    -8.411    -8.411     0.000
   BaHCO3+               2.548e-009  2.446e-009    -8.594    -8.611    -0.018
   FeCO3                 7.350e-010  7.352e-010    -9.134    -9.134     0.000
   FeHCO3+               1.084e-010  1.040e-010    -9.965    -9.983    -0.018
Ca              2.378e-004
   Ca+2                  2.271e-004  1.935e-004    -3.644    -3.713    -0.070
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 3.581e-006  3.582e-006    -5.446    -5.446     0.000
   CaHCO3+               1.494e-006  1.434e-006    -5.826    -5.843    -0.018
   CaOH+                 2.101e-008  2.017e-008    -7.678    -7.695    -0.018
   CaHSO4+               3.479e-014  3.341e-014   -13.458   -13.476    -0.018
Cl              9.873e-005
   Cl-                   9.873e-005  9.477e-005    -4.006    -4.023    -0.018
   MnCl+                 9.568e-010  9.187e-010    -9.019    -9.037    -0.018
   FeCl+                 2.439e-013  2.342e-013   -12.613   -12.630    -0.018
   MnCl2                 3.800e-014  3.801e-014   -13.420   -13.420     0.000
   MnCl3-                1.033e-018  9.921e-019   -17.986   -18.003    -0.018
   FeCl+2                1.359e-030  1.155e-030   -29.867   -29.937    -0.071
   FeCl2+                5.093e-034  4.890e-034   -33.293   -33.311    -0.018
   FeCl3                 4.633e-039  4.634e-039   -38.334   -38.334     0.000
Fe(2)           4.977e-009
   Fe+2                  2.106e-009  1.790e-009    -8.676    -8.747    -0.071
   Fe(HS)2               1.619e-009  1.620e-009    -8.791    -8.791     0.000
   FeCO3                 7.350e-010  7.352e-010    -9.134    -9.134     0.000
   FeOH+                 3.703e-010  3.556e-010    -9.431    -9.449    -0.018
   FeHCO3+               1.084e-010  1.040e-010    -9.965    -9.983    -0.018
   FeSO4                 2.953e-011  2.954e-011   -10.530   -10.530     0.000
   Fe(HS)3-              5.853e-012  5.620e-012   -11.233   -11.250    -0.018
   Fe(OH)2               1.900e-012  1.901e-012   -11.721   -11.721     0.000
   FeCl+                 2.439e-013  2.342e-013   -12.613   -12.630    -0.018
   Fe(OH)3-              4.620e-014  4.436e-014   -13.335   -13.353    -0.018
   FeHSO4+               3.219e-019  3.091e-019   -18.492   -18.510    -0.018
Fe(3)           4.432e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.643e-014  1.578e-014   -13.784   -13.802    -0.018
   Fe(OH)2+              3.545e-016  3.404e-016   -15.450   -15.468    -0.018
   FeOH+2                1.926e-021  1.637e-021   -20.715   -20.786    -0.071
   Fe+3                  5.818e-028  4.036e-028   -27.235   -27.394    -0.159
   FeSO4+                4.276e-028  4.105e-028   -27.369   -27.387    -0.018
   FeCl+2                1.359e-030  1.155e-030   -29.867   -29.937    -0.071
   Fe(SO4)2-             8.679e-031  8.333e-031   -30.062   -30.079    -0.018
   FeCl2+                5.093e-034  4.890e-034   -33.293   -33.311    -0.018
   FeHSO4+2              2.059e-036  1.750e-036   -35.686   -35.757    -0.071
   FeCl3                 4.633e-039  4.634e-039   -38.334   -38.334     0.000
   Fe2(OH)2+4            1.381e-040  0.000e+000   -39.860   -40.142    -0.282
   Fe3(OH)4+5            0.000e+000  0.000e+000   -52.849   -53.290    -0.441
H(0)            6.438e-010
   H2                    3.219e-010  3.220e-010    -9.492    -9.492     0.000
K               1.893e-005
   K+                    1.891e-005  1.816e-005    -4.723    -4.741    -0.018
   KSO4-                 1.233e-008  1.184e-008    -7.909    -7.927    -0.018
Mg              4.430e-005
   Mg+2                  4.257e-005  3.630e-005    -4.371    -4.440    -0.069
   MgSO4                 7.894e-007  7.896e-007    -6.103    -6.103     0.000
   MgCO3                 5.929e-007  5.931e-007    -6.227    -6.227     0.000
   MgHCO3+               2.571e-007  2.469e-007    -6.590    -6.608    -0.018
   MgOH+                 8.623e-008  8.279e-008    -7.064    -7.082    -0.018
Mn(2)           6.243e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  2.800e-006  2.380e-006    -5.553    -5.624    -0.071
   MnHCO3+               1.284e-007  1.233e-007    -6.892    -6.909    -0.018
   MnOH+                 4.001e-008  3.842e-008    -7.398    -7.415    -0.018
   MnSO4                 3.925e-008  3.926e-008    -7.406    -7.406     0.000
   MnCl+                 9.568e-010  9.187e-010    -9.019    -9.037    -0.018



   MnCl2                 3.800e-014  3.801e-014   -13.420   -13.420     0.000
   Mn(OH)3-              9.733e-015  9.345e-015   -14.012   -14.029    -0.018
   MnCl3-                1.033e-018  9.921e-019   -17.986   -18.003    -0.018
Mn(3)           2.503e-037
   Mn+3                  2.503e-037  1.736e-037   -36.602   -36.760    -0.159
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -76.117   -76.187    -0.071
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -91.180   -91.198    -0.018
Na              2.176e-004
   Na+                   2.174e-004  2.088e-004    -3.663    -3.680    -0.018
   NaSO4-                1.011e-007  9.707e-008    -6.995    -7.013    -0.018
   NaCO3-                6.931e-008  6.655e-008    -7.159    -7.177    -0.018
   NaHCO3                6.821e-008  6.823e-008    -7.166    -7.166     0.000
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.396   -73.396     0.000
S(-2)           9.530e-005
   HS-                   3.318e-005  3.186e-005    -4.479    -4.497    -0.018
   S5-2                  5.903e-006  5.085e-006    -5.229    -5.294    -0.065
   S4-2                  3.455e-006  2.967e-006    -5.462    -5.528    -0.066
   S6-2                  3.046e-006  2.632e-006    -5.516    -5.580    -0.063
   H2S                   4.434e-007  4.435e-007    -6.353    -6.353     0.000
   AsS(OH)(HS)-          2.821e-008  2.709e-008    -7.550    -7.567    -0.018
   S-2                   2.844e-009  2.417e-009    -8.546    -8.617    -0.071
   Fe(HS)2               1.619e-009  1.620e-009    -8.791    -8.791     0.000
   S3-2                  1.221e-009  1.045e-009    -8.913    -8.981    -0.068
   S2-2                  6.950e-011  5.933e-011   -10.158   -10.227    -0.069
   Fe(HS)3-              5.853e-012  5.620e-012   -11.233   -11.250    -0.018
   As3S4(HS)2-           8.315e-023  7.984e-023   -22.080   -22.098    -0.018
S(6)            1.135e-004
   SO4-2                 1.090e-004  9.278e-005    -3.963    -4.033    -0.070
   CaSO4                 3.581e-006  3.582e-006    -5.446    -5.446     0.000
   MgSO4                 7.894e-007  7.896e-007    -6.103    -6.103     0.000
   NaSO4-                1.011e-007  9.707e-008    -6.995    -7.013    -0.018
   MnSO4                 3.925e-008  3.926e-008    -7.406    -7.406     0.000
   BaSO4                 2.041e-008  2.042e-008    -7.690    -7.690     0.000
   KSO4-                 1.233e-008  1.184e-008    -7.909    -7.927    -0.018
   FeSO4                 2.953e-011  2.954e-011   -10.530   -10.530     0.000
   HSO4-                 1.496e-011  1.436e-011   -10.825   -10.843    -0.018
   CaHSO4+               3.479e-014  3.341e-014   -13.458   -13.476    -0.018
   FeHSO4+               3.219e-019  3.091e-019   -18.492   -18.510    -0.018
   FeSO4+                4.276e-028  4.105e-028   -27.369   -27.387    -0.018
   Fe(SO4)2-             8.679e-031  8.333e-031   -30.062   -30.079    -0.018
   FeHSO4+2              2.059e-036  1.750e-036   -35.686   -35.757    -0.071

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.39   -7.75   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.25  -15.63   -1.38  As2O3
Artinite         -5.65    3.95    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -49.87  -41.64    8.23  As2O5
As2S3(am)       -10.61  -55.51  -44.90  As2S3
As_native        -4.79  -17.33  -12.53  As
Ba3(AsO4)2       -0.04  -50.15  -50.11  Ba3(AsO4)2
Barite           -0.42  -10.39   -9.97  BaSO4
Birnessite      -25.29   18.31   43.60  MnO2
Bixbyite        -20.12  -20.73   -0.61  Mn2O3
Brucite          -3.68   13.16   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -23.31  -42.22  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -3.80   -6.66   -2.86  CH4
Claudetite      -14.29  -15.63   -1.34  As2O3
CO2(g)           -4.21   -5.68   -1.47  CO2
Dolomite         -0.60  -17.69  -17.09  CaMg(CO3)2



Dolomite(d)      -1.15  -17.69  -16.54  CaMg(CO3)2
Epsomite         -6.33   -8.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.81   -4.85   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.37    6.85   20.22  Fe3(OH)8
FeS(ppt)         -0.53   -4.45   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite         -1.30  -46.33  -45.03  Fe3S4
Gypsum           -3.16   -7.75   -4.58  CaSO4:2H2O
H2(g)            -6.34   -9.49   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -5.36   -6.35   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -18.77   42.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.13  -36.10  -29.97  CaMg3(CO3)4
Hydromagnesite  -14.91  -23.67   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.15  -42.98   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -32.99  -42.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.86  -41.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.87  -46.26   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.20   -4.45   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.18   -9.21   -8.03  MgCO3
Magnetite         3.11    6.85    3.74  Fe3O4
Manganite       -10.20   15.14   25.34  MnOOH
Melanterite     -10.57  -12.78   -2.21  FeSO4:7H2O
Mirabilite      -10.28  -11.39   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -79.91  -85.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -19.24  -47.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.38  -13.67    2.71  MnCl2:4H2O
MnS(Green)       -5.12   -1.32    3.80  MnS
MnSO4           -12.33   -9.66    2.67  MnSO4
Nahcolite        -6.37   -6.92   -0.55  NaHCO3
Natron          -10.82  -12.13   -1.31  Na2CO3:10H2O
Nesquehonite     -3.59   -9.21   -5.62  MgCO3:3H2O
Nsutite         -24.25   18.31   42.56  MnO2
O2(g)           -70.50  -73.40   -2.89  O2
Orpiment         -9.21  -55.51  -46.30  As2S3
Portlandite      -8.92   13.88   22.80  Ca(OH)2
Pyrite            7.08  -11.40  -18.48  FeS2
Pyrochroite      -3.23   11.97   15.20  Mn(OH)2
Pyrolusite      -23.07   18.31   41.38  MnO2
Realgar          -4.34  -24.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -22.68  -42.93  -20.25  FeAsO4:2H2O
Siderite         -2.62  -13.51  -10.89  FeCO3
Siderite(d)(3)   -3.06  -13.51  -10.45  FeCO3
Sulfur           -4.84  -19.87  -15.03  S
Thenardite      -11.21  -11.39   -0.18  Na2SO4
Thermonatrite   -12.25  -12.13    0.13  Na2CO3:H2O
Trona           -18.25  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.56  -11.12   -8.56  BaCO3

Reaction step 3.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-004 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -1.37  -11.34   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -25.93   17.67   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.987e-002 -1.317e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002  4.126e-007
Manganite          -10.69   14.65   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.258e-004  4.258e-004
Siderite(d)(3)      -2.57  -13.02  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 4.672e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.033e-006       0.950  5.033e-006      -5.298
Hfo_sOHCa+2      2.452e-007       0.046  2.452e-007      -6.610
Hfo_sOH          1.161e-008       0.002  1.160e-008      -7.935
Hfo_sO-          5.335e-009       0.001  5.335e-009      -8.273
Hfo_sOFe+        3.313e-009       0.001  3.313e-009      -8.480
Hfo_sOHBa+2      1.515e-009       0.000  1.515e-009      -8.820
Hfo_sOH2+        5.784e-010       0.000  5.784e-010      -9.238

Hfo           
 4.672e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          8.877e-005       0.419  8.877e-005      -4.052
Hfo_wO-          4.081e-005       0.192  4.081e-005      -4.389
Hfo_wOMg+        3.567e-005       0.168  3.567e-005      -4.448
Hfo_wOMn+        3.058e-005       0.144  3.058e-005      -4.515
Hfo_wOCa+        1.111e-005       0.052  1.111e-005      -4.954
Hfo_wOH2+        4.424e-006       0.021  4.424e-006      -5.354
Hfo_wOFeOH       2.491e-007       0.001  2.491e-007      -6.604
Hfo_wOFe+        2.365e-007       0.001  2.365e-007      -6.626
Hfo_wH2AsO3      1.650e-007       0.001  1.650e-007      -6.783
Hfo_wOHSO4-2     5.494e-009       0.000  5.494e-009      -8.260
Hfo_wOBa+        9.919e-010       0.000  9.918e-010      -9.004
Hfo_wSO4-        1.372e-010       0.000  1.372e-010      -9.863
Hfo_wOHAsO4-3    5.606e-011       0.000  5.606e-011     -10.251
Hfo_wHAsO4-      3.117e-015       0.000  3.117e-015     -14.506
Hfo_wH2AsO4      5.027e-018       0.000  5.027e-018     -17.299

Mno           
-3.477e-031  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.526e-031       0.000  4.526e-031     -30.344
Mno_O3-2         1.720e-031       0.000  1.720e-031     -30.765
Mno_O3Ca         2.808e-032       0.000  2.808e-032     -31.552
Mno_O3Na-        3.804e-033       0.000  3.804e-033     -32.420
Mno_O3Mg         1.928e-033       0.000  1.928e-033     -32.715
Mno_O3Ba         1.180e-033       0.000  1.180e-033     -32.928
Mno_O3HMn+       1.589e-034       0.000  1.589e-034     -33.799
Mno_O3H-         1.513e-034       0.000  1.513e-034     -33.820
Mno_O3HCa+       8.602e-036       0.000  8.602e-036     -35.065
Mno_O3HBa+       6.466e-037       0.000  6.466e-037     -36.189
Mno_O3HMg+       4.000e-037       0.000  4.000e-037     -36.398
Mno_O3HNa        3.123e-037       0.000  3.123e-037     -36.505
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        1.768e-047       0.000  1.768e-047     -46.752
Mno_O3H3Cl       4.612e-050       0.000  4.612e-050     -49.336

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.659e-007  1.659e-007
Ba               5.433e-007  5.433e-007
C                8.724e-004  8.724e-004
Ca               2.749e-004  2.749e-004
Cl               9.873e-005  9.873e-005
Fe               5.493e-008  5.493e-008
K                1.893e-005  1.893e-005
Mg               4.920e-005  4.920e-005
Mn               6.761e-006  6.761e-006
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.592      Charge balance
                                       pe  =  -5.571      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.368e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.023e-003
                       Total CO2 (mol/kg)  =  8.649e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.473e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -12.37
                               Iterations  =  63
                                  Total H  = 1.110143e+002
                                  Total O  = 5.550934e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.082e-006  3.917e-006    -5.389    -5.407    -0.018
   H+                    2.658e-009  2.556e-009    -8.575    -8.592    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           1.659e-007
   AsS(OH)(HS)-          1.566e-007  1.502e-007    -6.805    -6.823    -0.018
   H3AsO3                7.228e-009  7.231e-009    -8.141    -8.141     0.000
   H2AsO3-               2.087e-009  2.003e-009    -8.680    -8.698    -0.018
   HAsO3-2               1.845e-015  1.563e-015   -14.734   -14.806    -0.072
   H4AsO3+               9.543e-018  9.156e-018   -17.020   -17.038    -0.018
   As3S4(HS)2-           3.659e-020  3.511e-020   -19.437   -19.455    -0.018
   AsO3-3                1.771e-022  1.220e-022   -21.752   -21.913    -0.162



As(5)           2.313e-014
   HAsO4-2               2.238e-014  1.896e-014   -13.650   -13.722    -0.072
   H2AsO4-               7.302e-016  7.007e-016   -15.137   -15.154    -0.018
   AsO4-3                2.410e-017  1.661e-017   -16.618   -16.780    -0.162
   H3AsO4                3.572e-022  3.573e-022   -21.447   -21.447     0.000
Ba              5.433e-007
   Ba+2                  5.340e-007  4.526e-007    -6.272    -6.344    -0.072
   BaHCO3+               3.606e-009  3.460e-009    -8.443    -8.461    -0.018
   BaCO3                 3.420e-009  3.421e-009    -8.466    -8.466     0.000
   BaSO4                 2.276e-009  2.277e-009    -8.643    -8.643     0.000
   BaOH+                 6.254e-012  6.000e-012   -11.204   -11.222    -0.018
C(-4)           7.512e-006
   CH4                   7.512e-006  7.514e-006    -5.124    -5.124     0.000
C(4)            8.649e-004
   HCO3-                 8.306e-004  7.974e-004    -3.081    -3.098    -0.018
   CO3-2                 1.722e-005  1.463e-005    -4.764    -4.835    -0.071
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CO2                   4.581e-006  4.583e-006    -5.339    -5.339     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CaHCO3+               2.400e-006  2.303e-006    -5.620    -5.638    -0.018
   MgCO3                 5.706e-007  5.708e-007    -6.244    -6.244     0.000
   MgHCO3+               3.976e-007  3.815e-007    -6.401    -6.419    -0.018
   MnHCO3+               2.062e-007  1.979e-007    -6.686    -6.704    -0.018
   NaHCO3                9.355e-008  9.358e-008    -7.029    -7.029     0.000
   NaCO3-                5.926e-008  5.686e-008    -7.227    -7.245    -0.018
   BaHCO3+               3.606e-009  3.460e-009    -8.443    -8.461    -0.018
   BaCO3                 3.420e-009  3.421e-009    -8.466    -8.466     0.000
   FeCO3                 2.282e-009  2.283e-009    -8.642    -8.642     0.000
   FeHCO3+               5.406e-010  5.187e-010    -9.267    -9.285    -0.018
Ca              2.749e-004
   Ca+2                  2.665e-004  2.264e-004    -3.574    -3.645    -0.071
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               2.400e-006  2.303e-006    -5.620    -5.638    -0.018
   CaSO4                 4.533e-007  4.534e-007    -6.344    -6.344     0.000
   CaOH+                 1.532e-008  1.470e-008    -7.815    -7.833    -0.018
   CaHSO4+               7.076e-015  6.789e-015   -14.150   -14.168    -0.018
Cl              9.873e-005
   Cl-                   9.873e-005  9.471e-005    -4.006    -4.024    -0.018
   MnCl+                 1.120e-009  1.074e-009    -8.951    -8.969    -0.018
   FeCl+                 8.862e-013  8.503e-013   -12.052   -12.070    -0.018
   MnCl2                 4.439e-014  4.441e-014   -13.353   -13.353     0.000
   MnCl3-                1.207e-018  1.158e-018   -17.918   -17.936    -0.018
   FeCl+2                5.635e-030  4.776e-030   -29.249   -29.321    -0.072
   FeCl2+                2.106e-033  2.020e-033   -32.677   -32.695    -0.018
   FeCl3                 1.913e-038  1.913e-038   -37.718   -37.718     0.000
Fe(2)           5.493e-008
   Fe(HS)2               4.316e-008  4.317e-008    -7.365    -7.365     0.000
   Fe+2                  7.674e-009  6.504e-009    -8.115    -8.187    -0.072
   FeCO3                 2.282e-009  2.283e-009    -8.642    -8.642     0.000
   FeOH+                 8.386e-010  8.047e-010    -9.076    -9.094    -0.018
   FeHCO3+               5.406e-010  5.187e-010    -9.267    -9.285    -0.018
   Fe(HS)3-              4.228e-010  4.057e-010    -9.374    -9.392    -0.018
   FeSO4                 1.161e-011  1.161e-011   -10.935   -10.935     0.000
   Fe(OH)2               2.679e-012  2.680e-012   -11.572   -11.572     0.000
   FeCl+                 8.862e-013  8.503e-013   -12.052   -12.070    -0.018
   Fe(OH)3-              4.059e-014  3.895e-014   -13.392   -13.410    -0.018
   FeHSO4+               2.033e-019  1.950e-019   -18.692   -18.710    -0.018
Fe(3)           3.834e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.024e-014  9.827e-015   -13.990   -14.008    -0.018
   Fe(OH)2+              5.695e-016  5.464e-016   -15.244   -15.262    -0.018
   FeOH+2                4.977e-021  4.218e-021   -20.303   -20.375    -0.072
   Fe+3                  2.423e-027  1.670e-027   -26.616   -26.777    -0.162
   FeSO4+                1.915e-028  1.838e-028   -27.718   -27.736    -0.018
   FeCl+2                5.635e-030  4.776e-030   -29.249   -29.321    -0.072
   Fe(SO4)2-             4.206e-032  4.036e-032   -31.376   -31.394    -0.018
   FeCl2+                2.106e-033  2.020e-033   -32.677   -32.695    -0.018



   FeHSO4+2              1.484e-036  1.258e-036   -35.829   -35.900    -0.072
   FeCl3                 1.913e-038  1.913e-038   -37.718   -37.718     0.000
   Fe2(OH)2+4            9.280e-040  4.789e-040   -39.032   -39.320    -0.287
   Fe3(OH)4+5            0.000e+000  0.000e+000   -51.813   -52.262    -0.449
H(0)            1.279e-009
   H2                    6.397e-010  6.399e-010    -9.194    -9.194     0.000
K               1.893e-005
   K+                    1.892e-005  1.815e-005    -4.723    -4.741    -0.018
   KSO4-                 1.334e-009  1.280e-009    -8.875    -8.893    -0.018
Mg              4.920e-005
   Mg+2                  4.807e-005  4.088e-005    -4.318    -4.388    -0.070
   MgCO3                 5.706e-007  5.708e-007    -6.244    -6.244     0.000
   MgHCO3+               3.976e-007  3.815e-007    -6.401    -6.419    -0.018
   MgSO4                 9.617e-008  9.620e-008    -7.017    -7.017     0.000
   MgOH+                 6.052e-008  5.807e-008    -7.218    -7.236    -0.018
Mn(2)           6.761e-006
   Mn+2                  3.285e-006  2.784e-006    -5.483    -5.555    -0.072
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.062e-007  1.979e-007    -6.686    -6.704    -0.018
   MnOH+                 2.918e-008  2.800e-008    -7.535    -7.553    -0.018
   MnSO4                 4.968e-009  4.970e-009    -8.304    -8.304     0.000
   MnCl+                 1.120e-009  1.074e-009    -8.951    -8.969    -0.018
   MnCl2                 4.439e-014  4.441e-014   -13.353   -13.353     0.000
   Mn(OH)3-              2.754e-015  2.643e-015   -14.560   -14.578    -0.018
   MnCl3-                1.207e-018  1.158e-018   -17.918   -17.936    -0.018
Mn(3)           3.356e-037
   Mn+3                  3.356e-037  2.313e-037   -36.474   -36.636    -0.162
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -77.466   -77.538    -0.072
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -92.474   -92.492    -0.018
Na              2.176e-004
   Na+                   2.175e-004  2.087e-004    -3.663    -3.681    -0.018
   NaHCO3                9.355e-008  9.358e-008    -7.029    -7.029     0.000
   NaCO3-                5.926e-008  5.686e-008    -7.227    -7.245    -0.018
   NaSO4-                1.094e-008  1.050e-008    -7.961    -7.979    -0.018
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.992   -73.992     0.000
S(-2)           1.965e-004
   HS-                   8.994e-005  8.630e-005    -4.046    -4.064    -0.018
   S5-2                  9.982e-006  8.579e-006    -5.001    -5.067    -0.066
   S4-2                  5.843e-006  5.006e-006    -5.233    -5.301    -0.067
   S6-2                  5.151e-006  4.441e-006    -5.288    -5.353    -0.064
   H2S                   1.928e-006  1.929e-006    -5.715    -5.715     0.000
   AsS(OH)(HS)-          1.566e-007  1.502e-007    -6.805    -6.823    -0.018
   Fe(HS)2               4.316e-008  4.317e-008    -7.365    -7.365     0.000
   S-2                   4.812e-009  4.078e-009    -8.318    -8.390    -0.072
   S3-2                  2.066e-009  1.764e-009    -8.685    -8.754    -0.069
   Fe(HS)3-              4.228e-010  4.057e-010    -9.374    -9.392    -0.018
   S2-2                  1.176e-010  1.001e-010    -9.930   -10.000    -0.070
   As3S4(HS)2-           3.659e-020  3.511e-020   -19.437   -19.455    -0.018
S(6)            1.239e-005
   SO4-2                 1.182e-005  1.004e-005    -4.927    -4.998    -0.071
   CaSO4                 4.533e-007  4.534e-007    -6.344    -6.344     0.000
   MgSO4                 9.617e-008  9.620e-008    -7.017    -7.017     0.000
   NaSO4-                1.094e-008  1.050e-008    -7.961    -7.979    -0.018
   MnSO4                 4.968e-009  4.970e-009    -8.304    -8.304     0.000
   BaSO4                 2.276e-009  2.277e-009    -8.643    -8.643     0.000
   KSO4-                 1.334e-009  1.280e-009    -8.875    -8.893    -0.018
   FeSO4                 1.161e-011  1.161e-011   -10.935   -10.935     0.000
   HSO4-                 2.600e-012  2.494e-012   -11.585   -11.603    -0.018
   CaHSO4+               7.076e-015  6.789e-015   -14.150   -14.168    -0.018
   FeHSO4+               2.033e-019  1.950e-019   -18.692   -18.710    -0.018
   FeSO4+                1.915e-028  1.838e-028   -27.718   -27.736    -0.018
   Fe(SO4)2-             4.206e-032  4.036e-032   -31.376   -31.394    -0.018
   FeHSO4+2              1.484e-036  1.258e-036   -35.829   -35.900    -0.072



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -4.28   -8.64   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.90  -16.28   -1.38  As2O3
Artinite         -6.03    3.57    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.12  -42.89    8.23  As2O5
As2S3(am)        -9.35  -54.25  -44.90  As2S3
As_native        -4.67  -17.21  -12.53  As
Ba3(AsO4)2       -2.48  -52.59  -50.11  Ba3(AsO4)2
Barite           -1.37  -11.34   -9.97  BaSO4
Birnessite      -25.93   17.67   43.60  MnO2
Bixbyite        -21.11  -21.72   -0.61  Mn2O3
Brucite          -4.04   12.80   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -25.59  -44.49  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -2.26   -5.12   -2.86  CH4
Claudetite      -14.94  -16.28   -1.34  As2O3
CO2(g)           -3.87   -5.34   -1.47  CO2
Dolomite         -0.61  -17.70  -17.09  CaMg(CO3)2
Dolomite(d)      -1.16  -17.70  -16.54  CaMg(CO3)2
Epsomite         -7.25   -9.39   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.74   -4.78   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.00   20.22  Fe3(OH)8
FeS(ppt)          0.26   -3.66   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          1.41  -43.63  -45.03  Fe3S4
Gypsum           -4.06   -8.64   -4.58  CaSO4:2H2O
H2(g)            -6.04   -9.19   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.72   -5.71   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -20.10   40.93   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.18  -36.15  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.33  -24.10   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.42  -44.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.31  -43.52   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.17  -42.45   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.98  -47.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.99   -3.66   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.19   -9.22   -8.03  MgCO3
Magnetite         3.26    7.00    3.74  Fe3O4
Manganite       -10.69   14.65   25.34  MnOOH
Melanterite     -10.98  -13.19   -2.21  FeSO4:7H2O
Mirabilite      -11.25  -12.36   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.56  -88.27   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -21.52  -50.23  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.31  -13.60    2.71  MnCl2:4H2O
MnS(Green)       -4.83   -1.03    3.80  MnS
MnSO4           -13.22  -10.55    2.67  MnSO4
Nahcolite        -6.23   -6.78   -0.55  NaHCO3
Natron          -10.88  -12.20   -1.31  Na2CO3:10H2O
Nesquehonite     -3.60   -9.22   -5.62  MgCO3:3H2O
Nsutite         -24.89   17.67   42.56  MnO2
O2(g)           -71.10  -73.99   -2.89  O2
Orpiment         -7.95  -54.25  -46.30  As2S3
Portlandite      -9.26   13.54   22.80  Ca(OH)2
Pyrite            8.21  -10.27  -18.48  FeS2
Pyrochroite      -3.57   11.63   15.20  Mn(OH)2
Pyrolusite      -23.71   17.67   41.38  MnO2
Realgar          -3.88  -23.82  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.31  -43.56  -20.25  FeAsO4:2H2O
Siderite         -2.13  -13.02  -10.89  FeCO3
Siderite(d)(3)   -2.57  -13.02  -10.45  FeCO3
Sulfur           -4.50  -19.53  -15.03  S
Thenardite      -12.18  -12.36   -0.18  Na2SO4
Thermonatrite   -12.32  -12.20    0.13  Na2CO3:H2O
Trona           -18.18  -18.97   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.62  -11.18   -8.56  BaCO3

Reaction step 4.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.27  -12.24   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -26.41   17.19   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.979e-002 -2.118e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002 -2.241e-007
Manganite          -11.07   14.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.263e-004  4.263e-004
Siderite(d)(3)      -2.19  -12.64  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 5.314e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.896e-006       0.924  4.896e-006      -5.310
Hfo_sOHCa+2      3.750e-007       0.071  3.750e-007      -6.426
Hfo_sOH          1.385e-008       0.003  1.385e-008      -7.859
Hfo_sOFe+        7.844e-009       0.001  7.844e-009      -8.105
Hfo_sO-          4.050e-009       0.001  4.050e-009      -8.393
Hfo_sOHBa+2      1.790e-009       0.000  1.790e-009      -8.747
Hfo_sOH2+        1.085e-009       0.000  1.085e-009      -8.965

Hfo           
 5.314e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.035e-004       0.488  1.035e-004      -3.985
Hfo_wO-          3.027e-005       0.143  3.027e-005      -4.519
Hfo_wOMg+        2.948e-005       0.139  2.948e-005      -4.530
Hfo_wOMn+        2.906e-005       0.137  2.906e-005      -4.537
Hfo_wOCa+        1.056e-005       0.050  1.056e-005      -4.977
Hfo_wOH2+        8.108e-006       0.038  8.108e-006      -5.091
Hfo_wOFe+        5.470e-007       0.003  5.470e-007      -6.262
Hfo_wOFeOH       3.664e-007       0.002  3.664e-007      -6.436
Hfo_wH2AsO3      1.043e-007       0.000  1.043e-007      -6.982
Hfo_wOHSO4-2     8.163e-010       0.000  8.163e-010      -9.088
Hfo_wOBa+        7.284e-010       0.000  7.284e-010      -9.138
Hfo_wSO4-        3.205e-011       0.000  3.205e-011     -10.494
Hfo_wOHAsO4-3    5.734e-012       0.000  5.733e-012     -11.242
Hfo_wHAsO4-      7.878e-016       0.000  7.878e-016     -15.104
Hfo_wH2AsO4      1.997e-018       0.000  1.997e-018     -17.700

Mno           
-8.596e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.434e-028       0.000  1.434e-028     -27.843
Mno_O3-2         4.253e-029       0.000  4.253e-029     -28.371
Mno_O3Ca         8.899e-030       0.000  8.899e-030     -29.051
Mno_O3Na-        9.376e-031       0.000  9.376e-031     -30.028
Mno_O3Mg         5.315e-031       0.000  5.315e-031     -30.274
Mno_O3Ba         2.890e-031       0.000  2.890e-031     -30.539
Mno_O3HMn+       7.915e-032       0.000  7.914e-032     -31.102
Mno_O3H-         5.883e-032       0.000  5.883e-032     -31.230
Mno_O3HCa+       4.285e-033       0.000  4.285e-033     -32.368
Mno_O3HBa+       2.489e-034       0.000  2.489e-034     -33.604
Mno_O3HMg+       1.733e-034       0.000  1.733e-034     -33.761
Mno_O3HNa        1.210e-034       0.000  1.210e-034     -33.917
Mno_O3H2         6.111e-038       0.000  6.111e-038     -37.214
Mno_O3H3+        1.699e-044       0.000  1.699e-044     -43.770
Mno_O3H3Cl       4.415e-047       0.000  4.415e-047     -46.355

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.266e-007  2.266e-007
Ba               5.433e-007  5.433e-007
C                1.152e-003  1.152e-003
Ca               3.554e-004  3.554e-004
Cl               9.873e-005  9.873e-005
Fe               2.593e-007  2.593e-007
K                1.893e-005  1.893e-005
Mg               5.538e-005  5.538e-005
Mn               7.853e-006  7.853e-006
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.396      Charge balance
                                       pe  =  -5.475      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.616e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.227e-003
                       Total CO2 (mol/kg)  =  1.059e-003
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -2.538e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -10.77
                               Iterations  =  37
                                  Total H  = 1.110147e+002
                                  Total O  = 5.550978e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.606e-006  2.492e-006    -5.584    -5.604    -0.019
   H+                    4.191e-009  4.018e-009    -8.378    -8.396    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.266e-007
   AsS(OH)(HS)-          2.219e-007  2.122e-007    -6.654    -6.673    -0.019
   H3AsO3                3.921e-009  3.922e-009    -8.407    -8.406     0.000
   H2AsO3-               7.227e-010  6.911e-010    -9.141    -9.160    -0.019
   HAsO3-2               4.105e-016  3.432e-016   -15.387   -15.464    -0.078
   H4AsO3+               8.165e-018  7.808e-018   -17.088   -17.107    -0.019
   As3S4(HS)2-           2.558e-019  2.446e-019   -18.592   -18.612    -0.019
   AsO3-3                2.550e-023  1.704e-023   -22.594   -22.768    -0.175
As(5)           3.289e-015
   HAsO4-2               3.128e-015  2.615e-015   -14.505   -14.583    -0.078
   H2AsO4-               1.588e-016  1.519e-016   -15.799   -15.819    -0.019
   AsO4-3                2.180e-018  1.457e-018   -17.662   -17.837    -0.175
   H3AsO4                1.217e-022  1.217e-022   -21.915   -21.915     0.000
Ba              5.433e-007
   Ba+2                  5.360e-007  4.481e-007    -6.271    -6.349    -0.078
   BaHCO3+               4.395e-009  4.202e-009    -8.357    -8.376    -0.019
   BaCO3                 2.643e-009  2.644e-009    -8.578    -8.578     0.000
   BaSO4                 2.872e-010  2.873e-010    -9.542    -9.542     0.000
   BaOH+                 3.952e-012  3.779e-012   -11.403   -11.423    -0.019
C(-4)           9.308e-005
   CH4                   9.308e-005  9.311e-005    -4.031    -4.031     0.000
C(4)            1.059e-003
   HCO3-                 1.022e-003  9.783e-004    -2.990    -3.010    -0.019
   CO3-2                 1.362e-005  1.142e-005    -4.866    -4.942    -0.076
   CO2                   8.834e-006  8.838e-006    -5.054    -5.054     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               3.785e-006  3.620e-006    -5.422    -5.441    -0.019
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               5.454e-007  5.216e-007    -6.263    -6.283    -0.019
   MgCO3                 4.963e-007  4.965e-007    -6.304    -6.304     0.000
   MnHCO3+               3.253e-007  3.111e-007    -6.488    -6.507    -0.019
   NaHCO3                1.144e-007  1.144e-007    -6.942    -6.941     0.000
   NaCO3-                4.625e-008  4.423e-008    -7.335    -7.354    -0.019
   FeCO3                 5.553e-009  5.555e-009    -8.255    -8.255     0.000
   BaHCO3+               4.395e-009  4.202e-009    -8.357    -8.376    -0.019
   BaCO3                 2.643e-009  2.644e-009    -8.578    -8.578     0.000
   FeHCO3+               2.075e-009  1.984e-009    -8.683    -8.702    -0.019
Ca              3.554e-004
   Ca+2                  3.460e-004  2.901e-004    -3.461    -3.537    -0.077
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               3.785e-006  3.620e-006    -5.422    -5.441    -0.019
   CaSO4                 7.401e-008  7.404e-008    -7.131    -7.131     0.000
   CaOH+                 1.253e-008  1.198e-008    -7.902    -7.921    -0.019
   CaHSO4+               1.822e-015  1.743e-015   -14.739   -14.759    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.438e-005    -4.006    -4.025    -0.020
   MnCl+                 1.434e-009  1.372e-009    -8.843    -8.863    -0.019
   FeCl+                 2.763e-012  2.642e-012   -11.559   -11.578    -0.019
   MnCl2                 5.649e-014  5.651e-014   -13.248   -13.248     0.000
   MnCl3-                1.536e-018  1.469e-018   -17.814   -17.833    -0.019
   FeCl+2                2.211e-029  1.849e-029   -28.655   -28.733    -0.078
   FeCl2+                8.151e-033  7.794e-033   -32.089   -32.108    -0.019
   FeCl3                 7.353e-038  7.356e-038   -37.134   -37.133     0.000



Fe(2)           2.593e-007
   Fe(HS)2               2.229e-007  2.230e-007    -6.652    -6.652     0.000
   Fe+2                  2.425e-008  2.028e-008    -7.615    -7.693    -0.078
   FeCO3                 5.553e-009  5.555e-009    -8.255    -8.255     0.000
   Fe(HS)3-              2.821e-009  2.697e-009    -8.550    -8.569    -0.019
   FeHCO3+               2.075e-009  1.984e-009    -8.683    -8.702    -0.019
   FeOH+                 1.669e-009  1.596e-009    -8.778    -8.797    -0.019
   FeSO4                 4.611e-012  4.613e-012   -11.336   -11.336     0.000
   Fe(OH)2               3.380e-012  3.381e-012   -11.471   -11.471     0.000
   FeCl+                 2.763e-012  2.642e-012   -11.559   -11.578    -0.019
   Fe(OH)3-              3.270e-014  3.126e-014   -13.486   -13.505    -0.019
   FeHSO4+               1.274e-019  1.218e-019   -18.895   -18.914    -0.019
Fe(3)           3.497e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              6.538e-015  6.252e-015   -14.185   -14.204    -0.019
   Fe(OH)2+              8.983e-016  8.590e-016   -15.047   -15.066    -0.019
   FeOH+2                1.247e-020  1.042e-020   -19.904   -19.982    -0.078
   Fe+3                  9.703e-027  6.486e-027   -26.013   -26.188    -0.175
   FeSO4+                9.513e-029  9.097e-029   -28.022   -28.041    -0.019
   FeCl+2                2.211e-029  1.849e-029   -28.655   -28.733    -0.078
   FeCl2+                8.151e-033  7.794e-033   -32.089   -32.108    -0.019
   Fe(SO4)2-             2.662e-033  2.546e-033   -32.575   -32.594    -0.019
   FeHSO4+2              1.171e-036  9.787e-037   -35.932   -36.009    -0.078
   FeCl3                 7.353e-038  7.356e-038   -37.134   -37.133     0.000
   Fe2(OH)2+4            5.983e-039  2.924e-039   -38.223   -38.534    -0.311
   Fe3(OH)4+5            0.000e+000  0.000e+000   -50.794   -51.280    -0.486
H(0)            2.037e-009
   H2                    1.018e-009  1.019e-009    -8.992    -8.992     0.000
K               1.893e-005
   K+                    1.893e-005  1.809e-005    -4.723    -4.742    -0.020
   KSO4-                 1.701e-010  1.626e-010    -9.769    -9.789    -0.019
Mg              5.538e-005
   Mg+2                  5.428e-005  4.556e-005    -4.265    -4.341    -0.076
   MgHCO3+               5.454e-007  5.216e-007    -6.263    -6.283    -0.019
   MgCO3                 4.963e-007  4.965e-007    -6.304    -6.304     0.000
   MgOH+                 4.306e-008  4.117e-008    -7.366    -7.385    -0.019
   MgSO4                 1.366e-008  1.366e-008    -7.865    -7.864     0.000
Mn(2)           7.853e-006
   Mn+2                  4.267e-006  3.567e-006    -5.370    -5.448    -0.078
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.253e-007  3.111e-007    -6.488    -6.507    -0.019
   MnOH+                 2.387e-008  2.282e-008    -7.622    -7.642    -0.019
   MnCl+                 1.434e-009  1.372e-009    -8.843    -8.863    -0.019
   MnSO4                 8.112e-010  8.115e-010    -9.091    -9.091     0.000
   MnCl2                 5.649e-014  5.651e-014   -13.248   -13.248     0.000
   Mn(OH)3-              9.116e-016  8.717e-016   -15.040   -15.060    -0.019
   MnCl3-                1.536e-018  1.469e-018   -17.814   -17.833    -0.019
Mn(3)           5.524e-037
   Mn+3                  5.524e-037  3.692e-037   -36.258   -36.433    -0.175
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -78.542   -78.620    -0.078
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.459   -93.479    -0.019
Na              2.176e-004
   Na+                   2.175e-004  2.080e-004    -3.663    -3.682    -0.019
   NaHCO3                1.144e-007  1.144e-007    -6.942    -6.941     0.000
   NaCO3-                4.625e-008  4.423e-008    -7.335    -7.354    -0.019
   NaSO4-                1.394e-009  1.333e-009    -8.856    -8.875    -0.019
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.396   -74.396     0.000
S(-2)           2.073e-004
   HS-                   1.162e-004  1.111e-004    -3.935    -3.954    -0.019
   S5-2                  8.267e-006  7.025e-006    -5.083    -5.153    -0.071
   S4-2                  4.842e-006  4.099e-006    -5.315    -5.387    -0.072
   S6-2                  4.264e-006  3.636e-006    -5.370    -5.439    -0.069
   H2S                   3.901e-006  3.902e-006    -5.409    -5.409     0.000
   Fe(HS)2               2.229e-007  2.230e-007    -6.652    -6.652     0.000



   AsS(OH)(HS)-          2.219e-007  2.122e-007    -6.654    -6.673    -0.019
   S-2                   3.994e-009  3.339e-009    -8.399    -8.476    -0.078
   Fe(HS)3-              2.821e-009  2.697e-009    -8.550    -8.569    -0.019
   S3-2                  1.713e-009  1.444e-009    -8.766    -8.840    -0.074
   S2-2                  9.751e-011  8.197e-011   -10.011   -10.086    -0.075
   As3S4(HS)2-           2.558e-019  2.446e-019   -18.592   -18.612    -0.019
S(6)            1.617e-006
   SO4-2                 1.527e-006  1.279e-006    -5.816    -5.893    -0.077
   CaSO4                 7.401e-008  7.404e-008    -7.131    -7.131     0.000
   MgSO4                 1.366e-008  1.366e-008    -7.865    -7.864     0.000
   NaSO4-                1.394e-009  1.333e-009    -8.856    -8.875    -0.019
   MnSO4                 8.112e-010  8.115e-010    -9.091    -9.091     0.000
   BaSO4                 2.872e-010  2.873e-010    -9.542    -9.542     0.000
   KSO4-                 1.701e-010  1.626e-010    -9.769    -9.789    -0.019
   FeSO4                 4.611e-012  4.613e-012   -11.336   -11.336     0.000
   HSO4-                 5.225e-013  4.997e-013   -12.282   -12.301    -0.019
   CaHSO4+               1.822e-015  1.743e-015   -14.739   -14.759    -0.019
   FeHSO4+               1.274e-019  1.218e-019   -18.895   -18.914    -0.019
   FeSO4+                9.513e-029  9.097e-029   -28.022   -28.041    -0.019
   Fe(SO4)2-             2.662e-033  2.546e-033   -32.575   -32.594    -0.019
   FeHSO4+2              1.171e-036  9.787e-037   -35.932   -36.009    -0.078

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.07   -9.43   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.43  -16.81   -1.38  As2O3
Artinite         -6.43    3.17    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.06  -43.83    8.23  As2O5
As2S3(am)        -8.96  -53.86  -44.90  As2S3
As_native        -4.64  -17.17  -12.53  As
Ba3(AsO4)2       -4.61  -54.72  -50.11  Ba3(AsO4)2
Barite           -2.27  -12.24   -9.97  BaSO4
Birnessite      -26.41   17.19   43.60  MnO2
Bixbyite        -21.88  -22.49   -0.61  Mn2O3
Brucite          -4.39   12.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -27.38  -46.29  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -1.17   -4.03   -2.86  CH4
Claudetite      -15.47  -16.81   -1.34  As2O3
CO2(g)           -3.59   -5.05   -1.47  CO2
Dolomite         -0.67  -17.76  -17.09  CaMg(CO3)2
Dolomite(d)      -1.22  -17.76  -16.54  CaMg(CO3)2
Epsomite         -8.09  -10.23   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.69   -4.73   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          0.66   -3.25   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          2.73  -42.30  -45.03  Fe3S4
Gypsum           -4.85   -9.43   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.41   -5.41   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -21.15   39.88   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.36  -36.33  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.92  -24.68   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.59  -45.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.51  -44.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.38  -43.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.98  -48.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.40   -3.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -1.25   -9.28   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -11.07   14.27   25.34  MnOOH
Melanterite     -11.38  -13.59   -2.21  FeSO4:7H2O
Mirabilite      -12.14  -13.26   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.83  -90.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -23.31  -52.02  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.21  -13.50    2.71  MnCl2:4H2O
MnS(Green)       -4.81   -1.01    3.80  MnS
MnSO4           -14.01  -11.34    2.67  MnSO4
Nahcolite        -6.14   -6.69   -0.55  NaHCO3
Natron          -11.00  -12.31   -1.31  Na2CO3:10H2O
Nesquehonite     -3.66   -9.28   -5.62  MgCO3:3H2O
Nsutite         -25.38   17.19   42.56  MnO2
O2(g)           -71.50  -74.40   -2.89  O2
Orpiment         -7.56  -53.86  -46.30  As2S3
Portlandite      -9.55   13.25   22.80  Ca(OH)2
Pyrite            8.72   -9.76  -18.48  FeS2
Pyrochroite      -3.86   11.34   15.20  Mn(OH)2
Pyrolusite      -24.19   17.19   41.38  MnO2
Realgar          -3.73  -23.68  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.78  -44.02  -20.25  FeAsO4:2H2O
Siderite         -1.75  -12.64  -10.89  FeCO3
Siderite(d)(3)   -2.19  -12.64  -10.45  FeCO3
Sulfur           -4.40  -19.43  -15.03  S
Thenardite      -13.08  -13.26   -0.18  Na2SO4
Thermonatrite   -12.43  -12.31    0.13  Na2CO3:H2O
Trona           -18.20  -19.00   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.73  -11.29   -8.56  BaCO3

Reaction step 5.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.46  -12.43   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -26.66   16.94   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.971e-002 -2.946e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -1.016e-006
Manganite          -11.31   14.03   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.273e-004  4.273e-004
Siderite(d)(3)      -1.95  -12.40  -10.45   0.000e+000           0  0.000e+000



------------------------------Surface composition------------------------------

Hfo           
 5.759e-005  Surface charge, eq

Hfo_s         
 5.299e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.744e-006       0.895  4.744e-006      -5.324
Hfo_sOHCa+2      5.200e-007       0.098  5.200e-007      -6.284
Hfo_sOH          1.574e-008       0.003  1.574e-008      -7.803
Hfo_sOFe+        1.306e-008       0.002  1.306e-008      -7.884
Hfo_sO-          3.215e-009       0.001  3.215e-009      -8.493
Hfo_sOHBa+2      2.007e-009       0.000  2.007e-009      -8.697
Hfo_sOH2+        1.765e-009       0.000  1.765e-009      -8.753

Hfo           
 5.759e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.134e-004       0.535  1.134e-004      -3.945
Hfo_wOMn+        2.715e-005       0.128  2.715e-005      -4.566
Hfo_wOMg+        2.436e-005       0.115  2.436e-005      -4.613
Hfo_wO-          2.316e-005       0.109  2.316e-005      -4.635
Hfo_wOH2+        1.271e-005       0.060  1.271e-005      -4.896
Hfo_wOCa+        9.860e-006       0.047  9.860e-006      -5.006
Hfo_wOFe+        8.783e-007       0.004  8.783e-007      -6.056
Hfo_wOFeOH       4.111e-007       0.002  4.111e-007      -6.386
Hfo_wH2AsO3      7.239e-008       0.000  7.239e-008      -7.140
Hfo_wOHSO4-2     5.816e-010       0.000  5.816e-010      -9.235
Hfo_wOBa+        5.501e-010       0.000  5.501e-010      -9.260
Hfo_wSO4-        3.269e-011       0.000  3.269e-011     -10.486
Hfo_wOHAsO4-3    1.294e-012       0.000  1.294e-012     -11.888
Hfo_wHAsO4-      3.641e-016       0.000  3.641e-016     -15.439
Hfo_wH2AsO4      1.321e-018       0.000  1.321e-018     -17.879

Mno           
-6.864e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.398e-031       0.000  1.398e-031     -30.854
Mno_O3-2         3.397e-032       0.000  3.397e-032     -31.469
Mno_O3Ca         8.676e-033       0.000  8.676e-033     -32.062
Mno_O3Na-        7.465e-034       0.000  7.465e-034     -33.127
Mno_O3Mg         4.583e-034       0.000  4.583e-034     -33.339
Mno_O3Ba         2.278e-034       0.000  2.278e-034     -33.642
Mno_O3HMn+       1.104e-034       0.000  1.104e-034     -33.957
Mno_O3H-         6.726e-035       0.000  6.726e-035     -34.172
Mno_O3HCa+       5.979e-036       0.000  5.979e-036     -35.223
Mno_O3HBa+       2.808e-037       0.000  2.808e-037     -36.552
Mno_O3HMg+       2.139e-037       0.000  2.139e-037     -36.670
Mno_O3HNa        1.379e-037       0.000  1.379e-037     -36.860
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        3.978e-047       0.000  3.978e-047     -46.400
Mno_O3H3Cl       1.031e-049       0.000  1.031e-049     -48.987

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               2.585e-007  2.585e-007
Ba               5.433e-007  5.433e-007
C                1.434e-003  1.434e-003
Ca               4.388e-004  4.388e-004
Cl               9.873e-005  9.873e-005
Fe               6.697e-007  6.697e-007
K                1.893e-005  1.893e-005
Mg               6.051e-005  6.051e-005
Mn               9.001e-006  9.001e-006
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.240      Charge balance
                                       pe  =  -5.330      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.877e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.413e-003
                       Total CO2 (mol/kg)  =  1.245e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.582e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -9.51
                               Iterations  =  64
                                  Total H  = 1.110151e+002
                                  Total O  = 5.551022e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.826e-006  1.741e-006    -5.738    -5.759    -0.021
   H+                    6.016e-009  5.751e-009    -8.221    -8.240    -0.020
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.585e-007
   AsS(OH)(HS)-          2.557e-007  2.437e-007    -6.592    -6.613    -0.021
   H3AsO3                2.483e-009  2.484e-009    -8.605    -8.605     0.000
   H2AsO3-               3.208e-010  3.058e-010    -9.494    -9.515    -0.021
   HAsO3-2               1.286e-016  1.061e-016   -15.891   -15.974    -0.083
   H4AsO3+               7.425e-018  7.077e-018   -17.129   -17.150    -0.021
   As3S4(HS)2-           7.965e-019  7.591e-019   -18.099   -18.120    -0.021
   AsO3-3                5.672e-024  3.681e-024   -23.246   -23.434    -0.188
As(5)           1.002e-015
   HAsO4-2               9.341e-016  7.708e-016   -15.030   -15.113    -0.083
   H2AsO4-               6.723e-017  6.407e-017   -16.172   -16.193    -0.021
   AsO4-3                4.624e-019  3.001e-019   -18.335   -18.523    -0.188
   H3AsO4                7.349e-023  7.352e-023   -22.134   -22.134     0.000
Ba              5.433e-007
   Ba+2                  5.359e-007  4.422e-007    -6.271    -6.354    -0.083
   BaHCO3+               5.102e-009  4.863e-009    -8.292    -8.313    -0.021
   BaCO3                 2.136e-009  2.137e-009    -8.670    -8.670     0.000
   BaSO4                 1.843e-010  1.844e-010    -9.734    -9.734     0.000
   BaOH+                 2.734e-012  2.605e-012   -11.563   -11.584    -0.021
C(-4)           1.889e-004
   CH4                   1.889e-004  1.890e-004    -3.724    -3.724     0.000
C(4)            1.245e-003
   HCO3-                 1.203e-003  1.147e-003    -2.920    -2.940    -0.020
   CO2                   1.483e-005  1.484e-005    -4.829    -4.829     0.000
   CO3-2                 1.130e-005  9.357e-006    -4.947    -5.029    -0.082
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               5.436e-006  5.181e-006    -5.265    -5.286    -0.021
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               6.928e-007  6.603e-007    -6.159    -6.180    -0.021
   MnHCO3+               4.671e-007  4.452e-007    -6.331    -6.351    -0.021
   MgCO3                 4.389e-007  4.391e-007    -6.358    -6.357     0.000



   NaHCO3                1.337e-007  1.338e-007    -6.874    -6.874     0.000
   NaCO3-                3.790e-008  3.612e-008    -7.421    -7.442    -0.021
   FeCO3                 9.544e-009  9.549e-009    -8.020    -8.020     0.000
   FeHCO3+               5.121e-009  4.881e-009    -8.291    -8.311    -0.021
   BaHCO3+               5.102e-009  4.863e-009    -8.292    -8.313    -0.021
   BaCO3                 2.136e-009  2.137e-009    -8.670    -8.670     0.000
Ca              4.388e-004
   Ca+2                  4.277e-004  3.540e-004    -3.369    -3.451    -0.082
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               5.436e-006  5.181e-006    -5.265    -5.286    -0.021
   CaSO4                 5.874e-008  5.877e-008    -7.231    -7.231     0.000
   CaOH+                 1.072e-008  1.022e-008    -7.970    -7.991    -0.021
   CaHSO4+               2.077e-015  1.980e-015   -14.682   -14.703    -0.021
Cl              9.873e-005
   Cl-                   9.873e-005  9.407e-005    -4.006    -4.027    -0.021
   MnCl+                 1.751e-009  1.668e-009    -8.757    -8.778    -0.021
   FeCl+                 5.796e-012  5.524e-012   -11.237   -11.258    -0.021
   MnCl2                 6.848e-014  6.851e-014   -13.164   -13.164     0.000
   MnCl3-                1.862e-018  1.775e-018   -17.730   -17.751    -0.021
   FeCl+2                6.548e-029  5.403e-029   -28.184   -28.267    -0.083
   FeCl2+                2.382e-032  2.270e-032   -31.623   -31.644    -0.021
   FeCl3                 2.135e-037  2.136e-037   -36.671   -36.670     0.000
Fe(2)           6.697e-007
   Fe(HS)2               5.925e-007  5.928e-007    -6.227    -6.227     0.000
   Fe+2                  5.156e-008  4.254e-008    -7.288    -7.371    -0.083
   FeCO3                 9.544e-009  9.549e-009    -8.020    -8.020     0.000
   Fe(HS)3-              8.468e-009  8.071e-009    -8.072    -8.093    -0.021
   FeHCO3+               5.121e-009  4.881e-009    -8.291    -8.311    -0.021
   FeOH+                 2.454e-009  2.339e-009    -8.610    -8.631    -0.021
   FeSO4                 6.291e-012  6.294e-012   -11.201   -11.201     0.000
   FeCl+                 5.796e-012  5.524e-012   -11.237   -11.258    -0.021
   Fe(OH)2               3.461e-012  3.462e-012   -11.461   -11.461     0.000
   Fe(OH)3-              2.347e-014  2.237e-014   -13.630   -13.650    -0.021
   FeHSO4+               2.496e-019  2.379e-019   -18.603   -18.624    -0.021
Fe(3)           3.340e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              4.583e-015  4.368e-015   -14.339   -14.360    -0.021
   Fe(OH)2+              1.290e-015  1.229e-015   -14.889   -14.910    -0.021
   FeOH+2                2.588e-020  2.135e-020   -19.587   -19.671    -0.083
   Fe+3                  2.931e-026  1.902e-026   -25.533   -25.721    -0.188
   FeSO4+                1.820e-028  1.735e-028   -27.740   -27.761    -0.021
   FeCl+2                6.548e-029  5.403e-029   -28.184   -28.267    -0.083
   FeCl2+                2.382e-032  2.270e-032   -31.623   -31.644    -0.021
   Fe(SO4)2-             3.313e-033  3.158e-033   -32.480   -32.501    -0.021
   FeHSO4+2              3.238e-036  2.672e-036   -35.490   -35.573    -0.083
   FeCl3                 2.135e-037  2.136e-037   -36.671   -36.670     0.000
   Fe2(OH)2+4            2.647e-038  1.227e-038   -37.577   -37.911    -0.334
   Fe3(OH)4+5            0.000e+000  0.000e+000   -49.980   -50.501    -0.522
H(0)            2.136e-009
   H2                    1.068e-009  1.068e-009    -8.971    -8.971     0.000
K               1.893e-005
   K+                    1.893e-005  1.803e-005    -4.723    -4.744    -0.021
   KSO4-                 1.106e-010  1.054e-010    -9.956    -9.977    -0.021
Mg              6.051e-005
   Mg+2                  5.933e-005  4.918e-005    -4.227    -4.308    -0.081
   MgHCO3+               6.928e-007  6.603e-007    -6.159    -6.180    -0.021
   MgCO3                 4.389e-007  4.391e-007    -6.358    -6.357     0.000
   MgOH+                 3.258e-008  3.105e-008    -7.487    -7.508    -0.021
   MgSO4                 9.588e-009  9.592e-009    -8.018    -8.018     0.000
Mn(2)           9.001e-006
   Mn+2                  5.276e-006  4.354e-006    -5.278    -5.361    -0.083
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               4.671e-007  4.452e-007    -6.331    -6.351    -0.021
   MnOH+                 2.042e-008  1.946e-008    -7.690    -7.711    -0.021
   MnCl+                 1.751e-009  1.668e-009    -8.757    -8.778    -0.021
   MnSO4                 6.439e-010  6.441e-010    -9.191    -9.191     0.000
   MnCl2                 6.848e-014  6.851e-014   -13.164   -13.164     0.000



   Mn(OH)3-              3.807e-016  3.628e-016   -15.419   -15.440    -0.021
   MnCl3-                1.862e-018  1.775e-018   -17.730   -17.751    -0.021
Mn(3)           9.705e-037
   Mn+3                  9.705e-037  6.299e-037   -36.013   -36.201    -0.188
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.114   -79.197    -0.083
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.890   -93.911    -0.021
Na              2.176e-004
   Na+                   2.174e-004  2.073e-004    -3.663    -3.683    -0.021
   NaHCO3                1.337e-007  1.338e-007    -6.874    -6.874     0.000
   NaCO3-                3.790e-008  3.612e-008    -7.421    -7.442    -0.021
   NaSO4-                9.069e-010  8.644e-010    -9.042    -9.063    -0.021
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.438   -74.437     0.000
S(-2)           2.078e-004
   HS-                   1.312e-004  1.250e-004    -3.882    -3.903    -0.021
   S5-2                  6.572e-006  5.525e-006    -5.182    -5.258    -0.075
   H2S                   6.284e-006  6.287e-006    -5.202    -5.202     0.000
   S4-2                  3.851e-006  3.223e-006    -5.414    -5.492    -0.077
   S6-2                  3.388e-006  2.860e-006    -5.470    -5.544    -0.074
   Fe(HS)2               5.925e-007  5.928e-007    -6.227    -6.227     0.000
   AsS(OH)(HS)-          2.557e-007  2.437e-007    -6.592    -6.613    -0.021
   Fe(HS)3-              8.468e-009  8.071e-009    -8.072    -8.093    -0.021
   S-2                   3.182e-009  2.626e-009    -8.497    -8.581    -0.083
   S3-2                  1.363e-009  1.136e-009    -8.865    -8.945    -0.079
   S2-2                  7.764e-011  6.446e-011   -10.110   -10.191    -0.081
   As3S4(HS)2-           7.965e-019  7.591e-019   -18.099   -18.120    -0.021
S(6)            1.076e-006
   SO4-2                 1.006e-006  8.320e-007    -5.997    -6.080    -0.082
   CaSO4                 5.874e-008  5.877e-008    -7.231    -7.231     0.000
   MgSO4                 9.588e-009  9.592e-009    -8.018    -8.018     0.000
   NaSO4-                9.069e-010  8.644e-010    -9.042    -9.063    -0.021
   MnSO4                 6.439e-010  6.441e-010    -9.191    -9.191     0.000
   BaSO4                 1.843e-010  1.844e-010    -9.734    -9.734     0.000
   KSO4-                 1.106e-010  1.054e-010    -9.956    -9.977    -0.021
   FeSO4                 6.291e-012  6.294e-012   -11.201   -11.201     0.000
   HSO4-                 4.880e-013  4.652e-013   -12.312   -12.332    -0.021
   CaHSO4+               2.077e-015  1.980e-015   -14.682   -14.703    -0.021
   FeHSO4+               2.496e-019  2.379e-019   -18.603   -18.624    -0.021
   FeSO4+                1.820e-028  1.735e-028   -27.740   -27.761    -0.021
   Fe(SO4)2-             3.313e-033  3.158e-033   -32.480   -32.501    -0.021
   FeHSO4+2              3.238e-036  2.672e-036   -35.490   -35.573    -0.083

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.17   -9.53   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.83  -17.21   -1.38  As2O3
Artinite         -6.76    2.84    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.50  -44.27    8.23  As2O5
As2S3(am)        -8.74  -53.64  -44.90  As2S3
As_native        -4.80  -17.34  -12.53  As
Ba3(AsO4)2       -6.00  -56.11  -50.11  Ba3(AsO4)2
Barite           -2.46  -12.43   -9.97  BaSO4
Birnessite      -26.66   16.94   43.60  MnO2
Bixbyite        -22.35  -22.96   -0.61  Mn2O3
Brucite          -4.67   12.17   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -28.49  -47.40  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.86   -3.72   -2.86  CH4
Claudetite      -15.87  -17.21   -1.34  As2O3
CO2(g)           -3.36   -4.83   -1.47  CO2
Dolomite         -0.73  -17.82  -17.09  CaMg(CO3)2
Dolomite(d)      -1.28  -17.82  -16.54  CaMg(CO3)2



Epsomite         -8.25  -10.39   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.64   -4.68   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          0.88   -3.03   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          3.57  -41.46  -45.03  Fe3S4
Gypsum           -4.95   -9.53   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.20   -5.20   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -21.85   39.18   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.52  -36.49  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.41  -25.18   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.46  -45.29   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.41  -44.62   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.28  -43.56   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.73  -48.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.61   -3.03   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.31   -9.34   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.31   14.03   25.34  MnOOH
Melanterite     -11.24  -13.45   -2.21  FeSO4:7H2O
Mirabilite      -12.33  -13.45   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.93  -90.64   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -24.42  -53.13  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.12  -13.41    2.71  MnCl2:4H2O
MnS(Green)       -4.82   -1.02    3.80  MnS
MnSO4           -14.11  -11.44    2.67  MnSO4
Nahcolite        -6.08   -6.62   -0.55  NaHCO3
Natron          -11.08  -12.40   -1.31  Na2CO3:10H2O
Nesquehonite     -3.72   -9.34   -5.62  MgCO3:3H2O
Nsutite         -25.62   16.94   42.56  MnO2
O2(g)           -71.55  -74.44   -2.89  O2
Orpiment         -7.34  -53.64  -46.30  As2S3
Portlandite      -9.77   13.03   22.80  Ca(OH)2
Pyrite            9.12   -9.36  -18.48  FeS2
Pyrochroite      -4.08   11.12   15.20  Mn(OH)2
Pyrolusite      -24.44   16.94   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.99  -44.24  -20.25  FeAsO4:2H2O
Siderite         -1.51  -12.40  -10.89  FeCO3
Siderite(d)(3)   -1.95  -12.40  -10.45  FeCO3
Sulfur           -4.21  -19.24  -15.03  S
Thenardite      -13.27  -13.45   -0.18  Na2SO4
Thermonatrite   -12.52  -12.40    0.13  Na2CO3:H2O
Trona           -18.22  -19.02   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.82  -11.38   -8.56  BaCO3

Reaction step 6.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.56  -12.53   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -26.84   16.76   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.963e-002 -3.749e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -2.081e-006
Manganite          -11.49   13.85   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.283e-004  4.283e-004
Siderite(d)(3)      -1.77  -12.22  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 6.131e-005  Surface charge, eq

Hfo_s         
 5.299e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.583e-006       0.865  4.583e-006      -5.339
Hfo_sOHCa+2      6.717e-007       0.127  6.717e-007      -6.173
Hfo_sOFe+        1.924e-008       0.004  1.924e-008      -7.716
Hfo_sOH          1.735e-008       0.003  1.735e-008      -7.761
Hfo_sO-          2.652e-009       0.001  2.652e-009      -8.576
Hfo_sOH2+        2.602e-009       0.000  2.602e-009      -8.585
Hfo_sOHBa+2      2.186e-009       0.000  2.186e-009      -8.660

Hfo           
 6.131e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.196e-004       0.564  1.196e-004      -3.922
Hfo_wOMn+        2.508e-005       0.118  2.508e-005      -4.601
Hfo_wOMg+        2.028e-005       0.096  2.028e-005      -4.693
Hfo_wO-          1.827e-005       0.086  1.827e-005      -4.738
Hfo_wOH2+        1.792e-005       0.085  1.792e-005      -4.747
Hfo_wOCa+        9.111e-006       0.043  9.111e-006      -5.040
Hfo_wOFe+        1.237e-006       0.006  1.237e-006      -5.908
Hfo_wOFeOH       4.331e-007       0.002  4.331e-007      -6.363
Hfo_wH2AsO3      5.366e-008       0.000  5.366e-008      -7.270
Hfo_wOHSO4-2     4.942e-010       0.000  4.942e-010      -9.306
Hfo_wOBa+        4.285e-010       0.000  4.285e-010      -9.368
Hfo_wSO4-        3.714e-011       0.000  3.714e-011     -10.430
Hfo_wOHAsO4-3    4.020e-013       0.000  4.020e-013     -12.396
Hfo_wHAsO4-      2.023e-016       0.000  2.023e-016     -15.694
Hfo_wH2AsO4      9.814e-019       0.000  9.814e-019     -18.008

Mno           
-1.472e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.516e-028       0.000  3.515e-028     -27.454
Mno_O3-2         7.291e-029       0.000  7.291e-029     -28.137
Mno_O3Ca         2.181e-029       0.000  2.181e-029     -28.661
Mno_O3Na-        1.597e-030       0.000  1.597e-030     -29.797
Mno_O3Mg         1.038e-030       0.000  1.038e-030     -29.984
Mno_O3Ba         4.829e-031       0.000  4.829e-031     -30.316
Mno_O3HMn+       3.712e-031       0.000  3.712e-031     -30.430
Mno_O3H-         1.930e-031       0.000  1.930e-031     -30.714
Mno_O3HCa+       2.010e-032       0.000  2.010e-032     -31.697
Mno_O3HBa+       7.957e-034       0.000  7.957e-034     -33.099
Mno_O3HMg+       6.477e-034       0.000  6.477e-034     -33.189
Mno_O3HNa        3.945e-034       0.000  3.945e-034     -33.404
Mno_O3H2         3.836e-037       0.000  3.836e-037     -36.416
Mno_O3H3+        2.041e-043       0.000  2.041e-043     -42.690
Mno_O3H3Cl       5.271e-046       0.000  5.271e-046     -45.278

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.773e-007  2.773e-007
Ba               5.432e-007  5.432e-007
C                1.713e-003  1.713e-003
Ca               5.197e-004  5.197e-004
Cl               9.873e-005  9.873e-005
Fe               1.349e-006  1.349e-006
K                1.893e-005  1.893e-005
Mg               6.459e-005  6.459e-005
Mn               1.014e-005  1.014e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.114      Charge balance
                                       pe  =  -5.203      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.129e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.591e-003
                       Total CO2 (mol/kg)  =  1.427e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.619e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -8.56
                               Iterations  =  46
                                  Total H  = 1.110155e+002
                                  Total O  = 5.551066e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.370e-006  1.302e-006    -5.863    -5.885    -0.022
   H+                    8.063e-009  7.689e-009    -8.093    -8.114    -0.021
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.773e-007
   AsS(OH)(HS)-          2.754e-007  2.617e-007    -6.560    -6.582    -0.022
   H3AsO3                1.745e-009  1.746e-009    -8.758    -8.758     0.000
   H2AsO3-               1.692e-010  1.608e-010    -9.772    -9.794    -0.022
   HAsO3-2               5.116e-017  4.172e-017   -16.291   -16.380    -0.089
   H4AsO3+               6.999e-018  6.651e-018   -17.155   -17.177    -0.022
   As3S4(HS)2-           1.767e-018  1.679e-018   -17.753   -17.775    -0.022
   AsO3-3                1.713e-024  1.083e-024   -23.766   -23.965    -0.199
As(5)           4.081e-016



   HAsO4-2               3.724e-016  3.037e-016   -15.429   -15.517    -0.089
   H2AsO4-               3.552e-017  3.376e-017   -16.450   -16.472    -0.022
   AsO4-3                1.399e-019  8.844e-020   -18.854   -19.053    -0.199
   H3AsO4                5.176e-023  5.178e-023   -22.286   -22.286     0.000
Ba              5.432e-007
   Ba+2                  5.355e-007  4.367e-007    -6.271    -6.360    -0.089
   BaHCO3+               5.768e-009  5.482e-009    -8.239    -8.261    -0.022
   BaCO3                 1.801e-009  1.802e-009    -8.744    -8.744     0.000
   BaSO4                 1.467e-010  1.467e-010    -9.834    -9.833     0.000
   BaOH+                 2.025e-012  1.925e-012   -11.694   -11.716    -0.022
C(-4)           2.859e-004
   CH4                   2.859e-004  2.861e-004    -3.544    -3.544     0.000
C(4)            1.427e-003
   HCO3-                 1.377e-003  1.309e-003    -2.861    -2.883    -0.022
   CO2                   2.263e-005  2.264e-005    -4.645    -4.645     0.000
   CO3-2                 9.756e-006  7.987e-006    -5.011    -5.098    -0.087
   CaHCO3+               7.289e-006  6.927e-006    -5.137    -5.159    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               8.368e-007  7.952e-007    -6.077    -6.099    -0.022
   MnHCO3+               6.264e-007  5.952e-007    -6.203    -6.225    -0.022
   MgCO3                 3.954e-007  3.956e-007    -6.403    -6.403     0.000
   NaHCO3                1.521e-007  1.522e-007    -6.818    -6.818     0.000
   NaCO3-                3.235e-008  3.074e-008    -7.490    -7.512    -0.022
   FeCO3                 1.455e-008  1.456e-008    -7.837    -7.837     0.000
   FeHCO3+               1.047e-008  9.948e-009    -7.980    -8.002    -0.022
   BaHCO3+               5.768e-009  5.482e-009    -8.239    -8.261    -0.022
   BaCO3                 1.801e-009  1.802e-009    -8.744    -8.744     0.000
Ca              5.197e-004
   Ca+2                  5.068e-004  4.148e-004    -3.295    -3.382    -0.087
   CaHCO3+               7.289e-006  6.927e-006    -5.137    -5.159    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.545e-008  5.548e-008    -7.256    -7.256     0.000
   CaOH+                 9.420e-009  8.952e-009    -8.026    -8.048    -0.022
   CaHSO4+               2.629e-015  2.499e-015   -14.580   -14.602    -0.022
Cl              9.873e-005
   Cl-                   9.873e-005  9.379e-005    -4.006    -4.028    -0.022
   MnCl+                 2.051e-009  1.949e-009    -8.688    -8.710    -0.022
   FeCl+                 1.035e-011  9.835e-012   -10.985   -11.007    -0.022
   MnCl2                 7.974e-014  7.978e-014   -13.098   -13.098     0.000
   MnCl3-                2.169e-018  2.061e-018   -17.664   -17.686    -0.022
   FeCl+2                1.579e-028  1.287e-028   -27.802   -27.890    -0.089
   FeCl2+                5.675e-032  5.393e-032   -31.246   -31.268    -0.022
   FeCl3                 5.056e-037  5.058e-037   -36.296   -36.296     0.000
Fe(2)           1.349e-006
   Fe(HS)2               1.209e-006  1.209e-006    -5.918    -5.918     0.000
   Fe+2                  9.315e-008  7.597e-008    -7.031    -7.119    -0.089
   Fe(HS)3-              1.851e-008  1.759e-008    -7.732    -7.755    -0.022
   FeCO3                 1.455e-008  1.456e-008    -7.837    -7.837     0.000
   FeHCO3+               1.047e-008  9.948e-009    -7.980    -8.002    -0.022
   FeOH+                 3.288e-009  3.125e-009    -8.483    -8.505    -0.022
   FeCl+                 1.035e-011  9.835e-012   -10.985   -11.007    -0.022
   FeSO4                 9.052e-012  9.057e-012   -11.043   -11.043     0.000
   Fe(OH)2               3.457e-012  3.459e-012   -11.461   -11.461     0.000
   Fe(OH)3-              1.759e-014  1.671e-014   -13.755   -13.777    -0.022
   FeHSO4+               4.816e-019  4.577e-019   -18.317   -18.339    -0.022
Fe(3)           3.269e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              3.438e-015  3.267e-015   -14.464   -14.486    -0.022
   Fe(OH)2+              1.730e-015  1.644e-015   -14.762   -14.784    -0.022
   FeOH+2                4.680e-020  3.817e-020   -19.330   -19.418    -0.089
   Fe+3                  7.191e-026  4.545e-026   -25.143   -25.342    -0.199
   FeSO4+                3.516e-028  3.341e-028   -27.454   -27.476    -0.022
   FeCl+2                1.579e-028  1.287e-028   -27.802   -27.890    -0.089
   FeCl2+                5.675e-032  5.393e-032   -31.246   -31.268    -0.022
   Fe(SO4)2-             5.156e-033  4.900e-033   -32.288   -32.310    -0.022
   FeHSO4+2              8.434e-036  6.879e-036   -35.074   -35.162    -0.089



   FeCl3                 5.056e-037  5.058e-037   -36.296   -36.296     0.000
   Fe2(OH)2+4            8.864e-038  3.921e-038   -37.052   -37.407    -0.354
   Fe3(OH)4+5            0.000e+000  0.000e+000   -49.317   -49.871    -0.553
H(0)            2.131e-009
   H2                    1.066e-009  1.066e-009    -8.972    -8.972     0.000
K               1.893e-005
   K+                    1.893e-005  1.798e-005    -4.723    -4.745    -0.022
   KSO4-                 8.912e-011  8.469e-011   -10.050   -10.072    -0.022
Mg              6.459e-005
   Mg+2                  6.332e-005  5.190e-005    -4.198    -4.285    -0.086
   MgHCO3+               8.368e-007  7.952e-007    -6.077    -6.099    -0.022
   MgCO3                 3.954e-007  3.956e-007    -6.403    -6.403     0.000
   MgOH+                 2.579e-008  2.451e-008    -7.589    -7.611    -0.022
   MgSO4                 8.153e-009  8.157e-009    -8.089    -8.088     0.000
Mn(2)           1.014e-005
   Mn+2                  6.254e-006  5.101e-006    -5.204    -5.292    -0.089
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               6.264e-007  5.952e-007    -6.203    -6.225    -0.022
   MnOH+                 1.794e-008  1.705e-008    -7.746    -7.768    -0.022
   MnCl+                 2.051e-009  1.949e-009    -8.688    -8.710    -0.022
   MnSO4                 6.077e-010  6.080e-010    -9.216    -9.216     0.000
   MnCl2                 7.974e-014  7.978e-014   -13.098   -13.098     0.000
   Mn(OH)3-              1.871e-016  1.778e-016   -15.728   -15.750    -0.022
   MnCl3-                2.169e-018  2.061e-018   -17.664   -17.686    -0.022
Mn(3)           1.562e-036
   Mn+3                  1.562e-036  9.875e-037   -35.806   -36.005    -0.199
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.543   -79.632    -0.089
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.196   -94.219    -0.022
Na              2.176e-004
   Na+                   2.174e-004  2.067e-004    -3.663    -3.685    -0.022
   NaHCO3                1.521e-007  1.522e-007    -6.818    -6.818     0.000
   NaCO3-                3.235e-008  3.074e-008    -7.490    -7.512    -0.022
   NaSO4-                7.308e-010  6.944e-010    -9.136    -9.158    -0.022
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.436   -74.436     0.000
S(-2)           2.080e-004
   HS-                   1.406e-004  1.336e-004    -3.852    -3.874    -0.022
   H2S                   8.979e-006  8.983e-006    -5.047    -5.047     0.000
   S5-2                  5.304e-006  4.416e-006    -5.275    -5.355    -0.080
   S4-2                  3.110e-006  2.577e-006    -5.507    -5.589    -0.082
   S6-2                  2.733e-006  2.286e-006    -5.563    -5.641    -0.078
   Fe(HS)2               1.209e-006  1.209e-006    -5.918    -5.918     0.000
   AsS(OH)(HS)-          2.754e-007  2.617e-007    -6.560    -6.582    -0.022
   Fe(HS)3-              1.851e-008  1.759e-008    -7.732    -7.755    -0.022
   S-2                   2.574e-009  2.099e-009    -8.589    -8.678    -0.089
   S3-2                  1.101e-009  9.080e-010    -8.958    -9.042    -0.084
   S2-2                  6.275e-011  5.153e-011   -10.202   -10.288    -0.086
   As3S4(HS)2-           1.767e-018  1.679e-018   -17.753   -17.775    -0.022
S(6)            8.851e-007
   SO4-2                 8.199e-007  6.704e-007    -6.086    -6.174    -0.087
   CaSO4                 5.545e-008  5.548e-008    -7.256    -7.256     0.000
   MgSO4                 8.153e-009  8.157e-009    -8.089    -8.088     0.000
   NaSO4-                7.308e-010  6.944e-010    -9.136    -9.158    -0.022
   MnSO4                 6.077e-010  6.080e-010    -9.216    -9.216     0.000
   BaSO4                 1.467e-010  1.467e-010    -9.834    -9.833     0.000
   KSO4-                 8.912e-011  8.469e-011   -10.050   -10.072    -0.022
   FeSO4                 9.052e-012  9.057e-012   -11.043   -11.043     0.000
   HSO4-                 5.273e-013  5.011e-013   -12.278   -12.300    -0.022
   CaHSO4+               2.629e-015  2.499e-015   -14.580   -14.602    -0.022
   FeHSO4+               4.816e-019  4.577e-019   -18.317   -18.339    -0.022
   FeSO4+                3.516e-028  3.341e-028   -27.454   -27.476    -0.022
   Fe(SO4)2-             5.156e-033  4.900e-033   -32.288   -32.310    -0.022
   FeHSO4+2              8.434e-036  6.879e-036   -35.074   -35.162    -0.089

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.20   -9.56   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.14  -17.52   -1.38  As2O3
Artinite         -7.04    2.56    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.80  -44.57    8.23  As2O5
As2S3(am)        -8.58  -53.48  -44.90  As2S3
As_native        -4.96  -17.49  -12.53  As
Ba3(AsO4)2       -7.08  -57.19  -50.11  Ba3(AsO4)2
Barite           -2.56  -12.53   -9.97  BaSO4
Birnessite      -26.84   16.76   43.60  MnO2
Bixbyite        -22.72  -23.33   -0.61  Mn2O3
Brucite          -4.90   11.94   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -29.35  -48.25  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.68   -3.54   -2.86  CH4
Claudetite      -16.18  -17.52   -1.34  As2O3
CO2(g)           -3.18   -4.65   -1.47  CO2
Dolomite         -0.77  -17.86  -17.09  CaMg(CO3)2
Dolomite(d)      -1.32  -17.86  -16.54  CaMg(CO3)2
Epsomite         -8.32  -10.46   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.60   -4.64   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.04   -2.88   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          4.19  -40.84  -45.03  Fe3S4
Gypsum           -4.98   -9.56   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.05   -5.05   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -22.40   38.63   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.66  -36.63  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.82  -25.59   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.25  -45.08   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.23  -44.44   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.09  -43.37   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.41  -47.80   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.77   -2.88   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.35   -9.38   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.49   13.85   25.34  MnOOH
Melanterite     -11.08  -13.29   -2.21  FeSO4:7H2O
Mirabilite      -12.43  -13.54   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.82  -90.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.28  -53.98  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.06  -13.35    2.71  MnCl2:4H2O
MnS(Green)       -4.85   -1.05    3.80  MnS
MnSO4           -14.14  -11.47    2.67  MnSO4
Nahcolite        -6.02   -6.57   -0.55  NaHCO3
Natron          -11.16  -12.47   -1.31  Na2CO3:10H2O
Nesquehonite     -3.76   -9.38   -5.62  MgCO3:3H2O
Nsutite         -25.81   16.76   42.56  MnO2
O2(g)           -71.54  -74.44   -2.89  O2
Orpiment         -7.18  -53.48  -46.30  As2S3
Portlandite      -9.95   12.85   22.80  Ca(OH)2
Pyrite            9.43   -9.05  -18.48  FeS2
Pyrochroite      -4.26   10.94   15.20  Mn(OH)2
Pyrolusite      -24.62   16.76   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3



Scorodite       -24.15  -44.40  -20.25  FeAsO4:2H2O
Siderite         -1.33  -12.22  -10.89  FeCO3
Siderite(d)(3)   -1.77  -12.22  -10.45  FeCO3
Sulfur           -4.06  -19.08  -15.03  S
Thenardite      -13.36  -13.54   -0.18  Na2SO4
Thermonatrite   -12.59  -12.47    0.13  Na2CO3:H2O
Trona           -18.24  -19.03   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.90  -11.46   -8.56  BaCO3

Reaction step 7.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.63  -12.60   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -26.99   16.61   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.955e-002 -4.526e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -3.441e-006
Manganite          -11.64   13.70   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.294e-004  4.294e-004
Siderite(d)(3)      -1.62  -12.07  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 6.494e-005  Surface charge, eq

Hfo_s         
 5.298e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.420e-006       0.834  4.420e-006      -5.355
Hfo_sOHCa+2      8.255e-007       0.156  8.255e-007      -6.083
Hfo_sOFe+        2.626e-008       0.005  2.626e-008      -7.581
Hfo_sOH          1.873e-008       0.004  1.873e-008      -7.727
Hfo_sOH2+        3.578e-009       0.001  3.578e-009      -8.446
Hfo_sOHBa+2      2.332e-009       0.000  2.332e-009      -8.632
Hfo_sO-          2.246e-009       0.000  2.246e-009      -8.649

Hfo           
 6.494e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH          1.231e-004       0.581  1.231e-004      -3.910
Hfo_wOH2+        2.352e-005       0.111  2.352e-005      -4.629
Hfo_wOMn+        2.307e-005       0.109  2.307e-005      -4.637
Hfo_wOMg+        1.702e-005       0.080  1.702e-005      -4.769
Hfo_wO-          1.476e-005       0.070  1.476e-005      -4.831
Hfo_wOCa+        8.380e-006       0.040  8.380e-006      -5.077
Hfo_wOFe+        1.611e-006       0.008  1.611e-006      -5.793
Hfo_wOFeOH       4.424e-007       0.002  4.424e-007      -6.354
Hfo_wH2AsO3      4.208e-008       0.000  4.208e-008      -7.376
Hfo_wOHSO4-2     4.395e-010       0.000  4.395e-010      -9.357
Hfo_wOBa+        3.422e-010       0.000  3.422e-010      -9.466
Hfo_wSO4-        4.208e-011       0.000  4.208e-011     -10.376
Hfo_wOHAsO4-3    1.547e-013       0.000  1.547e-013     -12.811
Hfo_wHAsO4-      1.264e-016       0.000  1.264e-016     -15.898
Hfo_wH2AsO4      7.813e-019       0.000  7.813e-019     -18.107

Mno           
-2.361e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.425e-032       0.000  6.425e-032     -31.192
Mno_O3-2         1.170e-032       0.000  1.170e-032     -31.932
Mno_O3Ca         3.987e-033       0.000  3.987e-033     -32.399
Mno_O3Na-        2.557e-034       0.000  2.557e-034     -33.592
Mno_O3Mg         1.732e-034       0.000  1.732e-034     -33.762
Mno_O3HMn+       8.646e-035       0.000  8.646e-035     -34.063
Mno_O3Ba         7.662e-035       0.000  7.662e-035     -34.116
Mno_O3H-         3.948e-035       0.000  3.947e-035     -34.404
Mno_O3HCa+       4.681e-036       0.000  4.681e-036     -35.330
Mno_O3HBa+       1.609e-037       0.000  1.609e-037     -36.793
Mno_O3HMg+       1.377e-037       0.000  1.377e-037     -36.861
Mno_O3HNa        8.048e-038       0.000  8.048e-038     -37.094
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        6.779e-047       0.000  6.779e-047     -46.169
Mno_O3H3Cl       1.746e-049       0.000  1.746e-049     -48.758

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.889e-007  2.889e-007
Ba               5.432e-007  5.432e-007
C                1.990e-003  1.990e-003
Ca               5.979e-004  5.979e-004
Cl               9.873e-005  9.873e-005
Fe               2.318e-006  2.318e-006
K                1.893e-005  1.893e-005
Mg               6.784e-005  6.784e-005
Mn               1.125e-005  1.125e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.009      Charge balance
                                       pe  =  -5.094      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.371e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.762e-003
                       Total CO2 (mol/kg)  =  1.606e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.656e-004



 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.83
                               Iterations  =  27
                                  Total H  = 1.110159e+002
                                  Total O  = 5.551110e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.078e-006  1.022e-006    -5.967    -5.991    -0.023
   H+                    1.030e-008  9.798e-009    -7.987    -8.009    -0.022
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           2.889e-007
   AsS(OH)(HS)-          2.874e-007  2.724e-007    -6.541    -6.565    -0.023
   H3AsO3                1.329e-009  1.330e-009    -8.876    -8.876     0.000
   H2AsO3-               1.014e-010  9.609e-011    -9.994   -10.017    -0.023
   HAsO3-2               2.425e-017  1.957e-017   -16.615   -16.708    -0.093
   H4AsO3+               6.812e-018  6.456e-018   -17.167   -17.190    -0.023
   As3S4(HS)2-           3.246e-018  3.077e-018   -17.489   -17.512    -0.023
   AsO3-3                6.456e-025  3.985e-025   -24.190   -24.400    -0.210
As(5)           2.009e-016
   HAsO4-2               1.792e-016  1.446e-016   -15.747   -15.840    -0.093
   H2AsO4-               2.161e-017  2.049e-017   -16.665   -16.689    -0.023
   AsO4-3                5.354e-020  3.305e-020   -19.271   -19.481    -0.210
   H3AsO4                4.003e-023  4.005e-023   -22.398   -22.397     0.000
Ba              5.432e-007
   Ba+2                  5.351e-007  4.318e-007    -6.272    -6.365    -0.093
   BaHCO3+               6.400e-009  6.066e-009    -8.194    -8.217    -0.023
   BaCO3                 1.564e-009  1.565e-009    -8.806    -8.806     0.000
   BaSO4                 1.252e-010  1.253e-010    -9.902    -9.902     0.000
   BaOH+                 1.575e-012  1.493e-012   -11.803   -11.826    -0.023
C(-4)           3.837e-004
   CH4                   3.837e-004  3.839e-004    -3.416    -3.416     0.000
C(4)            1.606e-003
   HCO3-                 1.545e-003  1.465e-003    -2.811    -2.834    -0.023
   CO2                   3.227e-005  3.229e-005    -4.491    -4.491     0.000
   CaHCO3+               9.314e-006  8.827e-006    -5.031    -5.054    -0.023
   CO3-2                 8.655e-006  7.014e-006    -5.063    -5.154    -0.091
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               9.760e-007  9.250e-007    -6.011    -6.034    -0.023
   MnHCO3+               8.004e-007  7.586e-007    -6.097    -6.120    -0.023
   MgCO3                 3.609e-007  3.611e-007    -6.443    -6.442     0.000
   NaHCO3                1.698e-007  1.699e-007    -6.770    -6.770     0.000
   NaCO3-                2.841e-008  2.692e-008    -7.547    -7.570    -0.023
   FeCO3                 2.059e-008  2.060e-008    -7.686    -7.686     0.000
   FeHCO3+               1.893e-008  1.794e-008    -7.723    -7.746    -0.023
   BaHCO3+               6.400e-009  6.066e-009    -8.194    -8.217    -0.023
   BaCO3                 1.564e-009  1.565e-009    -8.806    -8.806     0.000
Ca              5.979e-004
   Ca+2                  5.830e-004  4.723e-004    -3.234    -3.326    -0.091
   CaHCO3+               9.314e-006  8.827e-006    -5.031    -5.054    -0.023
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.453e-008  5.456e-008    -7.263    -7.263     0.000
   CaOH+                 8.439e-009  7.999e-009    -8.074    -8.097    -0.023
   CaHSO4+               3.304e-015  3.132e-015   -14.481   -14.504    -0.023
Cl              9.873e-005
   Cl-                   9.873e-005  9.354e-005    -4.006    -4.029    -0.023
   MnCl+                 2.335e-009  2.213e-009    -8.632    -8.655    -0.023
   FeCl+                 1.668e-011  1.581e-011   -10.778   -10.801    -0.023
   MnCl2                 9.031e-014  9.036e-014   -13.044   -13.044     0.000
   MnCl3-                2.456e-018  2.328e-018   -17.610   -17.633    -0.023
   FeCl+2                3.293e-028  2.657e-028   -27.482   -27.576    -0.093
   FeCl2+                1.171e-031  1.110e-031   -30.931   -30.955    -0.023
   FeCl3                 1.038e-036  1.039e-036   -35.984   -35.984     0.000
Fe(2)           2.318e-006



   Fe(HS)2               2.089e-006  2.090e-006    -5.680    -5.680     0.000
   Fe+2                  1.517e-007  1.224e-007    -6.819    -6.912    -0.093
   Fe(HS)3-              3.323e-008  3.150e-008    -7.478    -7.502    -0.023
   FeCO3                 2.059e-008  2.060e-008    -7.686    -7.686     0.000
   FeHCO3+               1.893e-008  1.794e-008    -7.723    -7.746    -0.023
   FeOH+                 4.169e-009  3.952e-009    -8.380    -8.403    -0.023
   FeCl+                 1.668e-011  1.581e-011   -10.778   -10.801    -0.023
   FeSO4                 1.260e-011  1.261e-011   -10.900   -10.899     0.000
   Fe(OH)2               3.431e-012  3.432e-012   -11.465   -11.464     0.000
   Fe(OH)3-              1.373e-014  1.301e-014   -13.862   -13.886    -0.023
   FeHSO4+               8.568e-019  8.120e-019   -18.067   -18.090    -0.023
Fe(3)           3.244e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              2.705e-015  2.563e-015   -14.568   -14.591    -0.023
   Fe(OH)2+              2.210e-015  2.095e-015   -14.656   -14.679    -0.023
   FeOH+2                7.682e-020  6.199e-020   -19.115   -19.208    -0.093
   Fe+3                  1.524e-025  9.408e-026   -24.817   -25.027    -0.210
   FeSO4+                6.302e-028  5.973e-028   -27.201   -27.224    -0.023
   FeCl+2                3.293e-028  2.657e-028   -27.482   -27.576    -0.093
   FeCl2+                1.171e-031  1.110e-031   -30.931   -30.955    -0.023
   Fe(SO4)2-             7.983e-033  7.567e-033   -32.098   -32.121    -0.023
   FeHSO4+2              1.942e-035  1.567e-035   -34.712   -34.805    -0.093
   FeCl3                 1.038e-036  1.039e-036   -35.984   -35.984     0.000
   Fe2(OH)2+4            2.439e-037  1.034e-037   -36.613   -36.985    -0.373
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.762   -49.344    -0.582
H(0)            2.099e-009
   H2                    1.049e-009  1.050e-009    -8.979    -8.979     0.000
K               1.893e-005
   K+                    1.893e-005  1.793e-005    -4.723    -4.746    -0.023
   KSO4-                 7.697e-011  7.295e-011   -10.114   -10.137    -0.023
Mg              6.784e-005
   Mg+2                  6.648e-005  5.395e-005    -4.177    -4.268    -0.091
   MgHCO3+               9.760e-007  9.250e-007    -6.011    -6.034    -0.023
   MgCO3                 3.609e-007  3.611e-007    -6.443    -6.442     0.000
   MgOH+                 2.109e-008  1.999e-008    -7.676    -7.699    -0.023
   MgSO4                 7.319e-009  7.323e-009    -8.136    -8.135     0.000
Mn(2)           1.125e-005
   Mn+2                  7.197e-006  5.808e-006    -5.143    -5.236    -0.093
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               8.004e-007  7.586e-007    -6.097    -6.120    -0.023
   MnOH+                 1.607e-008  1.524e-008    -7.794    -7.817    -0.023
   MnCl+                 2.335e-009  2.213e-009    -8.632    -8.655    -0.023
   MnSO4                 5.977e-010  5.980e-010    -9.224    -9.223     0.000
   MnCl2                 9.031e-014  9.036e-014   -13.044   -13.044     0.000
   Mn(OH)3-              1.032e-016  9.784e-017   -15.986   -16.009    -0.023
   MnCl3-                2.456e-018  2.328e-018   -17.610   -17.633    -0.023
Mn(3)           2.339e-036
   Mn+3                  2.339e-036  1.444e-036   -35.631   -35.840    -0.210
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.890   -79.983    -0.093
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.438   -94.462    -0.023
Na              2.176e-004
   Na+                   2.174e-004  2.061e-004    -3.663    -3.686    -0.023
   NaHCO3                1.698e-007  1.699e-007    -6.770    -6.770     0.000
   NaCO3-                2.841e-008  2.692e-008    -7.547    -7.570    -0.023
   NaSO4-                6.312e-010  5.982e-010    -9.200    -9.223    -0.023
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.423   -74.422     0.000
S(-2)           2.081e-004
   HS-                   1.460e-004  1.384e-004    -3.836    -3.859    -0.023
   H2S                   1.185e-005  1.186e-005    -4.926    -4.926     0.000
   S5-2                  4.347e-006  3.589e-006    -5.362    -5.445    -0.083
   S4-2                  2.550e-006  2.094e-006    -5.594    -5.679    -0.086
   S6-2                  2.239e-006  1.858e-006    -5.650    -5.731    -0.081
   Fe(HS)2               2.089e-006  2.090e-006    -5.680    -5.680     0.000
   AsS(OH)(HS)-          2.874e-007  2.724e-007    -6.541    -6.565    -0.023



   Fe(HS)3-              3.323e-008  3.150e-008    -7.478    -7.502    -0.023
   S-2                   2.114e-009  1.706e-009    -8.675    -8.768    -0.093
   S3-2                  9.035e-010  7.379e-010    -9.044    -9.132    -0.088
   S2-2                  5.150e-011  4.188e-011   -10.288   -10.378    -0.090
   As3S4(HS)2-           3.246e-018  3.077e-018   -17.489   -17.512    -0.023
S(6)            7.789e-007
   SO4-2                 7.156e-007  5.790e-007    -6.145    -6.237    -0.092
   CaSO4                 5.453e-008  5.456e-008    -7.263    -7.263     0.000
   MgSO4                 7.319e-009  7.323e-009    -8.136    -8.135     0.000
   NaSO4-                6.312e-010  5.982e-010    -9.200    -9.223    -0.023
   MnSO4                 5.977e-010  5.980e-010    -9.224    -9.223     0.000
   BaSO4                 1.252e-010  1.253e-010    -9.902    -9.902     0.000
   KSO4-                 7.697e-011  7.295e-011   -10.114   -10.137    -0.023
   FeSO4                 1.260e-011  1.261e-011   -10.900   -10.899     0.000
   HSO4-                 5.820e-013  5.516e-013   -12.235   -12.258    -0.023
   CaHSO4+               3.304e-015  3.132e-015   -14.481   -14.504    -0.023
   FeHSO4+               8.568e-019  8.120e-019   -18.067   -18.090    -0.023
   FeSO4+                6.302e-028  5.973e-028   -27.201   -27.224    -0.023
   Fe(SO4)2-             7.983e-033  7.567e-033   -32.098   -32.121    -0.023
   FeHSO4+2              1.942e-035  1.567e-035   -34.712   -34.805    -0.093

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.20   -9.56   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.37  -17.75   -1.38  As2O3
Artinite         -7.27    2.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.02  -44.79    8.23  As2O5
As2S3(am)        -8.46  -53.36  -44.90  As2S3
As_native        -5.09  -17.62  -12.53  As
Ba3(AsO4)2       -7.95  -58.06  -50.11  Ba3(AsO4)2
Barite           -2.63  -12.60   -9.97  BaSO4
Birnessite      -26.99   16.61   43.60  MnO2
Bixbyite        -23.02  -23.63   -0.61  Mn2O3
Brucite          -5.09   11.75   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.03  -48.94  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.56   -3.42   -2.86  CH4
Claudetite      -16.41  -17.75   -1.34  As2O3
CO2(g)           -3.02   -4.49   -1.47  CO2
Dolomite         -0.81  -17.90  -17.09  CaMg(CO3)2
Dolomite(d)      -1.36  -17.90  -16.54  CaMg(CO3)2
Epsomite         -8.37  -10.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.57   -4.61   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.15   -2.76   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          4.67  -40.37  -45.03  Fe3S4
Gypsum           -4.98   -9.56   -4.58  CaSO4:2H2O
H2(g)            -5.83   -8.98   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.93   -4.93   -1.00  H2S
Halite           -9.30   -7.71    1.58  NaCl
Hausmannite     -22.86   38.17   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.78  -36.75  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.18  -25.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.04  -44.87   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.04  -44.25   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.91  -43.19   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.12  -47.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.89   -2.76   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.39   -9.42   -8.03  MgCO3



Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.64   13.70   25.34  MnOOH
Melanterite     -10.94  -13.15   -2.21  FeSO4:7H2O
Mirabilite      -12.50  -13.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.68  -90.39   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.96  -54.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.00  -13.29    2.71  MnCl2:4H2O
MnS(Green)       -4.89   -1.09    3.80  MnS
MnSO4           -14.14  -11.47    2.67  MnSO4
Nahcolite        -5.97   -6.52   -0.55  NaHCO3
Natron          -11.21  -12.53   -1.31  Na2CO3:10H2O
Nesquehonite     -3.80   -9.42   -5.62  MgCO3:3H2O
Nsutite         -25.95   16.61   42.56  MnO2
O2(g)           -71.53  -74.42   -2.89  O2
Orpiment         -7.06  -53.36  -46.30  As2S3
Portlandite     -10.11   12.69   22.80  Ca(OH)2
Pyrite            9.68   -8.80  -18.48  FeS2
Pyrochroite      -4.42   10.78   15.20  Mn(OH)2
Pyrolusite      -24.77   16.61   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.26  -44.51  -20.25  FeAsO4:2H2O
Siderite         -1.18  -12.07  -10.89  FeCO3
Siderite(d)(3)   -1.62  -12.07  -10.45  FeCO3
Sulfur           -3.93  -18.96  -15.03  S
Thenardite      -13.43  -13.61   -0.18  Na2SO4
Thermonatrite   -12.65  -12.53    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.96  -11.52   -8.56  BaCO3

Reaction step 8.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.69  -12.66   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.11   16.49   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.947e-002 -5.277e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.059e-002 -5.079e-006
Manganite          -11.77   13.57   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.304e-004  4.304e-004
Siderite(d)(3)      -1.49  -11.94  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------



Hfo           
 6.870e-005  Surface charge, eq

Hfo_s         
 5.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.256e-006       0.803  4.256e-006      -5.371
Hfo_sOHCa+2      9.781e-007       0.185  9.781e-007      -6.010
Hfo_sOFe+        3.399e-008       0.006  3.399e-008      -7.469
Hfo_sOH          1.989e-008       0.004  1.989e-008      -7.701
Hfo_sOH2+        4.676e-009       0.001  4.676e-009      -8.330
Hfo_sOHBa+2      2.451e-009       0.000  2.451e-009      -8.611
Hfo_sO-          1.939e-009       0.000  1.939e-009      -8.713

Hfo           
 6.870e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.247e-004       0.588  1.247e-004      -3.904
Hfo_wOH2+        2.931e-005       0.138  2.931e-005      -4.533
Hfo_wOMn+        2.119e-005       0.100  2.119e-005      -4.674
Hfo_wOMg+        1.441e-005       0.068  1.441e-005      -4.841
Hfo_wO-          1.215e-005       0.057  1.215e-005      -4.915
Hfo_wOCa+        7.697e-006       0.036  7.697e-006      -5.114
Hfo_wOFe+        1.988e-006       0.009  1.988e-006      -5.702
Hfo_wOFeOH       4.438e-007       0.002  4.438e-007      -6.353
Hfo_wH2AsO3      3.450e-008       0.000  3.450e-008      -7.462
Hfo_wOHSO4-2     3.965e-010       0.000  3.965e-010      -9.402
Hfo_wOBa+        2.788e-010       0.000  2.788e-010      -9.555
Hfo_wSO4-        4.672e-011       0.000  4.672e-011     -10.331
Hfo_wOHAsO4-3    6.940e-014       0.000  6.940e-014     -13.159
Hfo_wHAsO4-      8.585e-017       0.000  8.585e-017     -16.066
Hfo_wH2AsO4      6.531e-019       0.000  6.531e-019     -18.185

Mno           
-4.352e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.323e-033       0.000  1.323e-033     -32.878
Mno_O3-2         2.160e-034       0.000  2.160e-034     -33.666
Mno_O3Ca         8.209e-035       0.000  8.209e-035     -34.086
Mno_O3Na-        4.708e-036       0.000  4.708e-036     -35.327
Mno_O3Mg         3.287e-036       0.000  3.287e-036     -35.483
Mno_O3HMn+       2.191e-036       0.000  2.191e-036     -35.659
Mno_O3Ba         1.399e-036       0.000  1.399e-036     -35.854
Mno_O3H-         8.964e-037       0.000  8.964e-037     -36.047
Mno_O3HCa+       1.186e-037       0.000  1.186e-037     -36.926
Mno_O3HBa+       3.616e-039       0.000  3.616e-039     -38.442
Mno_O3HMg+       3.215e-039       0.000  3.215e-039     -38.493
Mno_O3HNa        1.823e-039       0.000  1.823e-039     -38.739
Mno_O3H2         2.794e-042       0.000  2.794e-042     -41.554
Mno_O3H3+        2.330e-048       0.000  2.330e-048     -47.633
Mno_O3H3Cl       5.989e-051       0.000  5.989e-051     -50.223

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.964e-007  2.964e-007



Ba               5.431e-007  5.431e-007
C                2.264e-003  2.264e-003
Ca               6.736e-004  6.736e-004
Cl               9.873e-005  9.873e-005
Fe               3.569e-006  3.569e-006
K                1.893e-005  1.893e-005
Mg               7.045e-005  7.045e-005
Mn               1.235e-005  1.235e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.919      Charge balance
                                       pe  =  -5.000      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.604e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.927e-003
                       Total CO2 (mol/kg)  =  1.782e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.693e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.27
                               Iterations  =  41
                                  Total H  = 1.110163e+002
                                  Total O  = 5.551152e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   8.782e-007  8.303e-007    -6.056    -6.081    -0.024
   H+                    1.270e-008  1.206e-008    -7.896    -7.919    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           2.964e-007
   AsS(OH)(HS)-          2.953e-007  2.792e-007    -6.530    -6.554    -0.024
   H3AsO3                1.076e-009  1.076e-009    -8.968    -8.968     0.000
   H2AsO3-               6.685e-011  6.321e-011   -10.175   -10.199    -0.024
   HAsO3-2               1.309e-017  1.046e-017   -16.883   -16.980    -0.097
   H4AsO3+               6.800e-018  6.429e-018   -17.167   -17.192    -0.024
   As3S4(HS)2-           5.304e-018  5.015e-018   -17.275   -17.300    -0.024
   AsO3-3                2.867e-025  1.731e-025   -24.543   -24.762    -0.219
As(5)           1.132e-016
   HAsO4-2               9.864e-017  7.884e-017   -16.006   -16.103    -0.097
   H2AsO4-               1.453e-017  1.374e-017   -16.838   -16.862    -0.024
   AsO4-3                2.424e-020  1.464e-020   -19.615   -19.834    -0.219
   H3AsO4                3.303e-023  3.305e-023   -22.481   -22.481     0.000
Ba              5.431e-007
   Ba+2                  5.346e-007  4.273e-007    -6.272    -6.369    -0.097
   BaHCO3+               7.001e-009  6.620e-009    -8.155    -8.179    -0.024
   BaCO3                 1.387e-009  1.388e-009    -8.858    -8.858     0.000
   BaSO4                 1.104e-010  1.105e-010    -9.957    -9.957     0.000
   BaOH+                 1.270e-012  1.201e-012   -11.896   -11.920    -0.024
C(-4)           4.819e-004
   CH4                   4.819e-004  4.821e-004    -3.317    -3.317     0.000
C(4)            1.782e-003
   HCO3-                 1.707e-003  1.616e-003    -2.768    -2.792    -0.024
   CO2                   4.378e-005  4.381e-005    -4.359    -4.358     0.000
   CaHCO3+               1.149e-005  1.086e-005    -4.940    -4.964    -0.024
   CO3-2                 7.830e-006  6.287e-006    -5.106    -5.202    -0.095
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.110e-006  1.049e-006    -5.955    -5.979    -0.024
   MnHCO3+               9.871e-007  9.333e-007    -6.006    -6.030    -0.024
   MgCO3                 3.326e-007  3.328e-007    -6.478    -6.478     0.000
   NaHCO3                1.868e-007  1.869e-007    -6.729    -6.728     0.000



   FeHCO3+               3.138e-008  2.967e-008    -7.503    -7.528    -0.024
   FeCO3                 2.767e-008  2.769e-008    -7.558    -7.558     0.000
   NaCO3-                2.546e-008  2.407e-008    -7.594    -7.618    -0.024
   BaHCO3+               7.001e-009  6.620e-009    -8.155    -8.179    -0.024
   BaCO3                 1.387e-009  1.388e-009    -8.858    -8.858     0.000
Ca              6.736e-004
   Ca+2                  6.565e-004  5.269e-004    -3.183    -3.278    -0.095
   CaHCO3+               1.149e-005  1.086e-005    -4.940    -4.964    -0.024
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.419e-008  5.422e-008    -7.266    -7.266     0.000
   CaOH+                 7.671e-009  7.253e-009    -8.115    -8.139    -0.024
   CaHSO4+               4.050e-015  3.830e-015   -14.393   -14.417    -0.024
Cl              9.873e-005
   Cl-                   9.873e-005  9.331e-005    -4.006    -4.030    -0.025
   MnCl+                 2.605e-009  2.463e-009    -8.584    -8.609    -0.024
   FeCl+                 2.501e-011  2.365e-011   -10.602   -10.626    -0.024
   MnCl2                 1.003e-013  1.003e-013   -12.999   -12.999     0.000
   MnCl3-                2.727e-018  2.578e-018   -17.564   -17.589    -0.024
   FeCl+2                6.178e-028  4.938e-028   -27.209   -27.306    -0.097
   FeCl2+                2.177e-031  2.058e-031   -30.662   -30.687    -0.024
   FeCl3                 1.919e-036  1.920e-036   -35.717   -35.717     0.000
Fe(2)           3.569e-006
   Fe(HS)2               3.223e-006  3.225e-006    -5.492    -5.491     0.000
   Fe+2                  2.297e-007  1.836e-007    -6.639    -6.736    -0.097
   Fe(HS)3-              5.215e-008  4.931e-008    -7.283    -7.307    -0.024
   FeHCO3+               3.138e-008  2.967e-008    -7.503    -7.528    -0.024
   FeCO3                 2.767e-008  2.769e-008    -7.558    -7.558     0.000
   FeOH+                 5.093e-009  4.815e-009    -8.293    -8.317    -0.024
   FeCl+                 2.501e-011  2.365e-011   -10.602   -10.626    -0.024
   FeSO4                 1.683e-011  1.684e-011   -10.774   -10.774     0.000
   Fe(OH)2               3.397e-012  3.399e-012   -11.469   -11.469     0.000
   Fe(OH)3-              1.108e-014  1.048e-014   -13.955   -13.980    -0.024
   FeHSO4+               1.411e-018  1.334e-018   -17.850   -17.875    -0.024
Fe(3)           3.245e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.726e-015  2.577e-015   -14.564   -14.589    -0.024
   Fe(OH)4-              2.203e-015  2.083e-015   -14.657   -14.681    -0.024
   FeOH+2                1.174e-019  9.384e-020   -18.930   -19.028    -0.097
   Fe+3                  2.901e-025  1.752e-025   -24.537   -24.756    -0.219
   FeSO4+                1.048e-027  9.910e-028   -26.980   -27.004    -0.024
   FeCl+2                6.178e-028  4.938e-028   -27.209   -27.306    -0.097
   FeCl2+                2.177e-031  2.058e-031   -30.662   -30.687    -0.024
   Fe(SO4)2-             1.183e-032  1.118e-032   -31.927   -31.951    -0.024
   FeHSO4+2              4.003e-035  3.199e-035   -34.398   -34.495    -0.097
   FeCl3                 1.919e-036  1.920e-036   -35.717   -35.717     0.000
   Fe2(OH)2+4            5.808e-037  2.370e-037   -36.236   -36.625    -0.389
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.286   -48.894    -0.608
H(0)            2.059e-009
   H2                    1.029e-009  1.030e-009    -8.987    -8.987     0.000
K               1.893e-005
   K+                    1.893e-005  1.789e-005    -4.723    -4.747    -0.025
   KSO4-                 6.856e-011  6.483e-011   -10.164   -10.188    -0.024
Mg              7.045e-005
   Mg+2                  6.899e-005  5.548e-005    -4.161    -4.256    -0.095
   MgHCO3+               1.110e-006  1.049e-006    -5.955    -5.979    -0.024
   MgCO3                 3.326e-007  3.328e-007    -6.478    -6.478     0.000
   MgOH+                 1.767e-008  1.671e-008    -7.753    -7.777    -0.024
   MgSO4                 6.704e-009  6.708e-009    -8.174    -8.173     0.000
Mn(2)           1.235e-005
   Mn+2                  8.107e-006  6.480e-006    -5.091    -5.188    -0.097
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               9.871e-007  9.333e-007    -6.006    -6.030    -0.024
   MnOH+                 1.461e-008  1.381e-008    -7.835    -7.860    -0.024
   MnCl+                 2.605e-009  2.463e-009    -8.584    -8.609    -0.024
   MnSO4                 5.940e-010  5.943e-010    -9.226    -9.226     0.000
   MnCl2                 1.003e-013  1.003e-013   -12.999   -12.999     0.000
   Mn(OH)3-              6.198e-017  5.860e-017   -16.208   -16.232    -0.024



   MnCl3-                2.727e-018  2.578e-018   -17.564   -17.589    -0.024
Mn(3)           3.313e-036
   Mn+3                  3.313e-036  2.001e-036   -35.480   -35.699    -0.219
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.182   -80.279    -0.097
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.639   -94.663    -0.024
Na              2.176e-004
   Na+                   2.174e-004  2.056e-004    -3.663    -3.687    -0.024
   NaHCO3                1.868e-007  1.869e-007    -6.729    -6.728     0.000
   NaCO3-                2.546e-008  2.407e-008    -7.594    -7.618    -0.024
   NaSO4-                5.622e-010  5.316e-010    -9.250    -9.274    -0.024
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.406   -74.406     0.000
S(-2)           2.082e-004
   HS-                   1.485e-004  1.404e-004    -3.828    -3.853    -0.024
   H2S                   1.479e-005  1.480e-005    -4.830    -4.830     0.000
   S5-2                  3.612e-006  2.959e-006    -5.442    -5.529    -0.087
   Fe(HS)2               3.223e-006  3.225e-006    -5.492    -5.491     0.000
   S4-2                  2.119e-006  1.726e-006    -5.674    -5.763    -0.089
   S6-2                  1.859e-006  1.532e-006    -5.731    -5.815    -0.084
   AsS(OH)(HS)-          2.953e-007  2.792e-007    -6.530    -6.554    -0.024
   Fe(HS)3-              5.215e-008  4.931e-008    -7.283    -7.307    -0.024
   S-2                   1.760e-009  1.407e-009    -8.755    -8.852    -0.097
   S3-2                  7.513e-010  6.084e-010    -9.124    -9.216    -0.092
   S2-2                  4.285e-011  3.453e-011   -10.368   -10.462    -0.094
   As3S4(HS)2-           5.304e-018  5.015e-018   -17.275   -17.300    -0.024
S(6)            7.057e-007
   SO4-2                 6.434e-007  5.158e-007    -6.192    -6.288    -0.096
   CaSO4                 5.419e-008  5.422e-008    -7.266    -7.266     0.000
   MgSO4                 6.704e-009  6.708e-009    -8.174    -8.173     0.000
   MnSO4                 5.940e-010  5.943e-010    -9.226    -9.226     0.000
   NaSO4-                5.622e-010  5.316e-010    -9.250    -9.274    -0.024
   BaSO4                 1.104e-010  1.105e-010    -9.957    -9.957     0.000
   KSO4-                 6.856e-011  6.483e-011   -10.164   -10.188    -0.024
   FeSO4                 1.683e-011  1.684e-011   -10.774   -10.774     0.000
   HSO4-                 6.394e-013  6.046e-013   -12.194   -12.219    -0.024
   CaHSO4+               4.050e-015  3.830e-015   -14.393   -14.417    -0.024
   FeHSO4+               1.411e-018  1.334e-018   -17.850   -17.875    -0.024
   FeSO4+                1.048e-027  9.910e-028   -26.980   -27.004    -0.024
   Fe(SO4)2-             1.183e-032  1.118e-032   -31.927   -31.951    -0.024
   FeHSO4+2              4.003e-035  3.199e-035   -34.398   -34.495    -0.097

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.21   -9.57   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.56  -17.94   -1.38  As2O3
Artinite         -7.48    2.12    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.19  -44.96    8.23  As2O5
As2S3(am)        -8.35  -53.25  -44.90  As2S3
As_native        -5.19  -17.72  -12.53  As
Ba3(AsO4)2       -8.67  -58.78  -50.11  Ba3(AsO4)2
Barite           -2.69  -12.66   -9.97  BaSO4
Birnessite      -27.11   16.49   43.60  MnO2
Bixbyite        -23.27  -23.88   -0.61  Mn2O3
Brucite          -5.26   11.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.60  -49.50  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.46   -3.32   -2.86  CH4
Claudetite      -16.60  -17.94   -1.34  As2O3
CO2(g)           -2.89   -4.36   -1.47  CO2
Dolomite         -0.85  -17.94  -17.09  CaMg(CO3)2
Dolomite(d)      -1.40  -17.94  -16.54  CaMg(CO3)2
Epsomite         -8.40  -10.54   -2.14  MgSO4:7H2O



Fe(OH)2.7Cl.3    -1.54   -4.58   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.25   -2.67   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.05  -39.98  -45.03  Fe3S4
Gypsum           -4.98   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.83   -4.83   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.25   37.78   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.88  -36.85  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.49  -26.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.85  -44.68   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.87  -44.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.74  -43.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.86  -47.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.98   -2.67   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.43   -9.46   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -11.77   13.57   25.34  MnOOH
Melanterite     -10.81  -13.02   -2.21  FeSO4:7H2O
Mirabilite      -12.55  -13.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.55  -90.26   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.53  -55.23  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.96  -13.25    2.71  MnCl2:4H2O
MnS(Green)       -4.92   -1.12    3.80  MnS
MnSO4           -14.14  -11.48    2.67  MnSO4
Nahcolite        -5.93   -6.48   -0.55  NaHCO3
Natron          -11.26  -12.58   -1.31  Na2CO3:10H2O
Nesquehonite     -3.84   -9.46   -5.62  MgCO3:3H2O
Nsutite         -26.08   16.49   42.56  MnO2
O2(g)           -71.51  -74.41   -2.89  O2
Orpiment         -6.95  -53.25  -46.30  As2S3
Portlandite     -10.24   12.56   22.80  Ca(OH)2
Pyrite            9.87   -8.60  -18.48  FeS2
Pyrochroite      -4.55   10.65   15.20  Mn(OH)2
Pyrolusite      -24.89   16.49   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.34  -44.59  -20.25  FeAsO4:2H2O
Siderite         -1.05  -11.94  -10.89  FeCO3
Siderite(d)(3)   -1.49  -11.94  -10.45  FeCO3
Sulfur           -3.83  -18.85  -15.03  S
Thenardite      -13.48  -13.66   -0.18  Na2SO4
Thermonatrite   -12.70  -12.58    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.01  -11.57   -8.56  BaCO3

Reaction step 9.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.73  -12.70   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.22   16.38   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.940e-002 -6.005e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.059e-002 -6.961e-006
Manganite          -11.88   13.46   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.312e-004  4.312e-004
Siderite(d)(3)      -1.38  -11.83  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 7.260e-005  Surface charge, eq

Hfo_s         
 5.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.096e-006       0.773  4.096e-006      -5.388
Hfo_sOHCa+2      1.128e-006       0.213  1.128e-006      -5.948
Hfo_sOFe+        4.229e-008       0.008  4.229e-008      -7.374
Hfo_sOH          2.087e-008       0.004  2.087e-008      -7.680
Hfo_sOH2+        5.877e-009       0.001  5.877e-009      -8.231
Hfo_sOHBa+2      2.547e-009       0.000  2.547e-009      -8.594
Hfo_sO-          1.698e-009       0.000  1.698e-009      -8.770

Hfo           
 7.260e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.249e-004       0.589  1.249e-004      -3.904
Hfo_wOH2+        3.516e-005       0.166  3.516e-005      -4.454
Hfo_wOMn+        1.947e-005       0.092  1.947e-005      -4.711
Hfo_wOMg+        1.230e-005       0.058  1.230e-005      -4.910
Hfo_wO-          1.016e-005       0.048  1.016e-005      -4.993
Hfo_wOCa+        7.071e-006       0.033  7.071e-006      -5.151
Hfo_wOFe+        2.361e-006       0.011  2.361e-006      -5.627
Hfo_wOFeOH       4.401e-007       0.002  4.401e-007      -6.356
Hfo_wH2AsO3      2.930e-008       0.000  2.930e-008      -7.533
Hfo_wOHSO4-2     3.595e-010       0.000  3.595e-010      -9.444
Hfo_wOBa+        2.309e-010       0.000  2.309e-010      -9.637
Hfo_wSO4-        5.074e-011       0.000  5.074e-011     -10.295
Hfo_wOHAsO4-3    3.498e-014       0.000  3.498e-014     -13.456
Hfo_wHAsO4-      6.211e-017       0.000  6.211e-017     -16.207
Hfo_wH2AsO4      5.659e-019       0.000  5.659e-019     -18.247

Mno           
-1.084e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         3.625e-027       0.000  3.625e-027     -26.441
Mno_O3-2         5.386e-028       0.000  5.386e-028     -27.269
Mno_O3Ca         2.249e-028       0.000  2.249e-028     -27.648
Mno_O3Na-        1.171e-029       0.000  1.171e-029     -28.931
Mno_O3Mg         8.365e-030       0.000  8.365e-030     -29.078
Mno_O3HMn+       7.191e-030       0.000  7.191e-030     -29.143
Mno_O3Ba         3.456e-030       0.000  3.456e-030     -29.461
Mno_O3H-         2.678e-030       0.000  2.678e-030     -29.572
Mno_O3HCa+       3.893e-031       0.000  3.893e-031     -30.410
Mno_O3HBa+       1.070e-032       0.000  1.070e-032     -31.971
Mno_O3HMg+       9.804e-033       0.000  9.804e-033     -32.009
Mno_O3HNa        5.435e-033       0.000  5.435e-033     -32.265
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.992e-042       0.000  9.992e-042     -41.000
Mno_O3H3Cl       2.562e-044       0.000  2.562e-044     -43.591

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.016e-007  3.016e-007
Ba               5.431e-007  5.431e-007
C                2.536e-003  2.536e-003
Ca               7.468e-004  7.468e-004
Cl               9.873e-005  9.873e-005
Fe               5.074e-006  5.074e-006
K                1.893e-005  1.893e-005
Mg               7.257e-005  7.257e-005
Mn               1.342e-005  1.342e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.840      Charge balance
                                       pe  =  -4.917      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.828e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.087e-003
                       Total CO2 (mol/kg)  =  1.955e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.732e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.81
                               Iterations  =  32
                                  Total H  = 1.110167e+002
                                  Total O  = 5.551194e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   7.347e-007  6.931e-007    -6.134    -6.159    -0.025
   H+                    1.524e-008  1.444e-008    -7.817    -7.840    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.016e-007
   AsS(OH)(HS)-          3.007e-007  2.837e-007    -6.522    -6.547    -0.025
   H3AsO3                9.121e-010  9.127e-010    -9.040    -9.040     0.000
   H2AsO3-               4.742e-011  4.474e-011   -10.324   -10.349    -0.025
   As3S4(HS)2-           8.000e-018  7.548e-018   -17.097   -17.122    -0.025
   HAsO3-2               7.802e-018  6.181e-018   -17.108   -17.209    -0.101
   H4AsO3+               6.922e-018  6.531e-018   -17.160   -17.185    -0.025
   AsO3-3                1.442e-025  8.539e-026   -24.841   -25.069    -0.228
As(5)           7.053e-017
   HAsO4-2               6.000e-017  4.753e-017   -16.222   -16.323    -0.101



   H2AsO4-               1.052e-017  9.923e-018   -16.978   -17.003    -0.025
   AsO4-3                1.244e-020  7.368e-021   -19.905   -20.133    -0.228
   H3AsO4                2.858e-023  2.859e-023   -22.544   -22.544     0.000
Ba              5.431e-007
   Ba+2                  5.341e-007  4.232e-007    -6.272    -6.373    -0.101
   BaHCO3+               7.576e-009  7.148e-009    -8.121    -8.146    -0.025
   BaCO3                 1.250e-009  1.251e-009    -8.903    -8.903     0.000
   BaSO4                 9.896e-011  9.903e-011   -10.005   -10.004     0.000
   BaOH+                 1.052e-012  9.928e-013   -11.978   -12.003    -0.025
C(-4)           5.804e-004
   CH4                   5.804e-004  5.807e-004    -3.236    -3.236     0.000
C(4)            1.955e-003
   HCO3-                 1.865e-003  1.762e-003    -2.729    -2.754    -0.025
   CO2                   5.718e-005  5.722e-005    -4.243    -4.242     0.000
   CaHCO3+               1.379e-005  1.301e-005    -4.860    -4.886    -0.025
   CO3-2                 7.187e-006  5.722e-006    -5.143    -5.242    -0.099
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.237e-006  1.167e-006    -5.907    -5.933    -0.025
   MnHCO3+               1.185e-006  1.118e-006    -5.926    -5.952    -0.025
   MgCO3                 3.090e-007  3.092e-007    -6.510    -6.510     0.000
   NaHCO3                2.032e-007  2.033e-007    -6.692    -6.692     0.000
   FeHCO3+               4.871e-008  4.596e-008    -7.312    -7.338    -0.025
   FeCO3                 3.578e-008  3.580e-008    -7.446    -7.446     0.000
   NaCO3-                2.317e-008  2.186e-008    -7.635    -7.660    -0.025
   BaHCO3+               7.576e-009  7.148e-009    -8.121    -8.146    -0.025
   BaCO3                 1.250e-009  1.251e-009    -8.903    -8.903     0.000
Ca              7.468e-004
   Ca+2                  7.275e-004  5.789e-004    -3.138    -3.237    -0.099
   CaHCO3+               1.379e-005  1.301e-005    -4.860    -4.886    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.390e-008  5.394e-008    -7.268    -7.268     0.000
   CaOH+                 7.051e-009  6.652e-009    -8.152    -8.177    -0.025
   CaHSO4+               4.837e-015  4.563e-015   -14.315   -14.341    -0.025
Cl              9.873e-005
   Cl-                   9.873e-005  9.310e-005    -4.006    -4.031    -0.025
   MnCl+                 2.862e-009  2.700e-009    -8.543    -8.569    -0.025
   FeCl+                 3.553e-011  3.352e-011   -10.449   -10.475    -0.025
   MnCl2                 1.097e-013  1.097e-013   -12.960   -12.960     0.000
   MnCl3-                2.983e-018  2.814e-018   -17.525   -17.551    -0.025
   FeCl+2                1.069e-027  8.471e-028   -26.971   -27.072    -0.101
   FeCl2+                3.734e-031  3.523e-031   -30.428   -30.453    -0.025
   FeCl3                 3.277e-036  3.279e-036   -35.484   -35.484     0.000
Fe(2)           5.074e-006
   Fe(HS)2               4.580e-006  4.583e-006    -5.339    -5.339     0.000
   Fe+2                  3.292e-007  2.608e-007    -6.483    -6.584    -0.101
   Fe(HS)3-              7.427e-008  7.007e-008    -7.129    -7.154    -0.025
   FeHCO3+               4.871e-008  4.596e-008    -7.312    -7.338    -0.025
   FeCO3                 3.578e-008  3.580e-008    -7.446    -7.446     0.000
   FeOH+                 6.053e-009  5.711e-009    -8.218    -8.243    -0.025
   FeCl+                 3.553e-011  3.352e-011   -10.449   -10.475    -0.025
   FeSO4                 2.164e-011  2.166e-011   -10.665   -10.664     0.000
   Fe(OH)2               3.363e-012  3.365e-012   -11.473   -11.473     0.000
   Fe(OH)3-              9.176e-015  8.657e-015   -14.037   -14.063    -0.025
   FeHSO4+               2.179e-018  2.056e-018   -17.662   -17.687    -0.025
Fe(3)           3.264e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.273e-015  3.088e-015   -14.485   -14.510    -0.025
   Fe(OH)4-              1.843e-015  1.739e-015   -14.734   -14.760    -0.025
   FeOH+2                1.700e-019  1.347e-019   -18.770   -18.871    -0.101
   Fe+3                  5.088e-025  3.013e-025   -24.293   -24.521    -0.228
   FeSO4+                1.635e-027  1.542e-027   -26.786   -26.812    -0.025
   FeCl+2                1.069e-027  8.471e-028   -26.971   -27.072    -0.101
   FeCl2+                3.734e-031  3.523e-031   -30.428   -30.453    -0.025
   Fe(SO4)2-             1.670e-032  1.576e-032   -31.777   -31.803    -0.025
   FeHSO4+2              7.530e-035  5.965e-035   -34.123   -34.224    -0.101
   FeCl3                 3.277e-036  3.279e-036   -35.484   -35.484     0.000



   Fe2(OH)2+4            1.239e-036  4.882e-037   -35.907   -36.311    -0.405
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.870   -48.502    -0.632
H(0)            2.017e-009
   H2                    1.009e-009  1.009e-009    -8.996    -8.996     0.000
K               1.893e-005
   K+                    1.893e-005  1.785e-005    -4.723    -4.748    -0.025
   KSO4-                 6.206e-011  5.855e-011   -10.207   -10.232    -0.025
Mg              7.257e-005
   Mg+2                  7.100e-005  5.662e-005    -4.149    -4.247    -0.098
   MgHCO3+               1.237e-006  1.167e-006    -5.907    -5.933    -0.025
   MgCO3                 3.090e-007  3.092e-007    -6.510    -6.510     0.000
   MgOH+                 1.509e-008  1.423e-008    -7.821    -7.847    -0.025
   MgSO4                 6.193e-009  6.198e-009    -8.208    -8.208     0.000
Mn(2)           1.342e-005
   Mn+2                  8.987e-006  7.120e-006    -5.046    -5.148    -0.101
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.185e-006  1.118e-006    -5.926    -5.952    -0.025
   MnOH+                 1.343e-008  1.267e-008    -7.872    -7.897    -0.025
   MnCl+                 2.862e-009  2.700e-009    -8.543    -8.569    -0.025
   MnSO4                 5.908e-010  5.912e-010    -9.229    -9.228     0.000
   MnCl2                 1.097e-013  1.097e-013   -12.960   -12.960     0.000
   Mn(OH)3-              3.970e-017  3.745e-017   -16.401   -16.427    -0.025
   MnCl3-                2.983e-018  2.814e-018   -17.525   -17.551    -0.025
Mn(3)           4.494e-036
   Mn+3                  4.494e-036  2.661e-036   -35.347   -35.575    -0.228
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.433   -80.534    -0.101
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.810   -94.836    -0.025
Na              2.176e-004
   Na+                   2.174e-004  2.052e-004    -3.663    -3.688    -0.025
   NaHCO3                2.032e-007  2.033e-007    -6.692    -6.692     0.000
   NaCO3-                2.317e-008  2.186e-008    -7.635    -7.660    -0.025
   NaSO4-                5.089e-010  4.802e-010    -9.293    -9.319    -0.025
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.388   -74.388     0.000
S(-2)           2.082e-004
   HS-                   1.488e-004  1.404e-004    -3.827    -3.853    -0.025
   H2S                   1.772e-005  1.773e-005    -4.752    -4.751     0.000
   Fe(HS)2               4.580e-006  4.583e-006    -5.339    -5.339     0.000
   S5-2                  3.036e-006  2.470e-006    -5.518    -5.607    -0.090
   S4-2                  1.782e-006  1.441e-006    -5.749    -5.841    -0.092
   S6-2                  1.563e-006  1.279e-006    -5.806    -5.893    -0.087
   AsS(OH)(HS)-          3.007e-007  2.837e-007    -6.522    -6.547    -0.025
   Fe(HS)3-              7.427e-008  7.007e-008    -7.129    -7.154    -0.025
   S-2                   1.482e-009  1.174e-009    -8.829    -8.930    -0.101
   S3-2                  6.322e-010  5.079e-010    -9.199    -9.294    -0.095
   S2-2                  3.606e-011  2.882e-011   -10.443   -10.540    -0.097
   As3S4(HS)2-           8.000e-018  7.548e-018   -17.097   -17.122    -0.025
S(6)            6.489e-007
   SO4-2                 5.875e-007  4.669e-007    -6.231    -6.331    -0.100
   CaSO4                 5.390e-008  5.394e-008    -7.268    -7.268     0.000
   MgSO4                 6.193e-009  6.198e-009    -8.208    -8.208     0.000
   MnSO4                 5.908e-010  5.912e-010    -9.229    -9.228     0.000
   NaSO4-                5.089e-010  4.802e-010    -9.293    -9.319    -0.025
   BaSO4                 9.896e-011  9.903e-011   -10.005   -10.004     0.000
   KSO4-                 6.206e-011  5.855e-011   -10.207   -10.232    -0.025
   FeSO4                 2.164e-011  2.166e-011   -10.665   -10.664     0.000
   HSO4-                 6.949e-013  6.556e-013   -12.158   -12.183    -0.025
   CaHSO4+               4.837e-015  4.563e-015   -14.315   -14.341    -0.025
   FeHSO4+               2.179e-018  2.056e-018   -17.662   -17.687    -0.025
   FeSO4+                1.635e-027  1.542e-027   -26.786   -26.812    -0.025
   Fe(SO4)2-             1.670e-032  1.576e-032   -31.777   -31.803    -0.025
   FeHSO4+2              7.530e-035  5.965e-035   -34.123   -34.224    -0.101

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.21   -9.57   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.70  -18.08   -1.38  As2O3
Artinite         -7.66    1.94    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -8.26  -53.16  -44.90  As2S3
As_native        -5.28  -17.81  -12.53  As
Ba3(AsO4)2       -9.28  -59.39  -50.11  Ba3(AsO4)2
Barite           -2.73  -12.70   -9.97  BaSO4
Birnessite      -27.22   16.38   43.60  MnO2
Bixbyite        -23.50  -24.11   -0.61  Mn2O3
Brucite          -5.41   11.43   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.07  -49.98  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.38   -3.24   -2.86  CH4
Claudetite      -16.74  -18.08   -1.34  As2O3
CO2(g)           -2.77   -4.24   -1.47  CO2
Dolomite         -0.88  -17.97  -17.09  CaMg(CO3)2
Dolomite(d)      -1.43  -17.97  -16.54  CaMg(CO3)2
Epsomite         -8.44  -10.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.52   -4.56   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.32   -2.60   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.36  -39.67  -45.03  Fe3S4
Gypsum           -4.99   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.85   -9.00   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.75   -4.75   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.58   37.45   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.98  -36.95  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.76  -26.52   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.69  -44.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.72  -43.93   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.59  -42.87   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.63  -47.02   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.05   -2.60   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.46   -9.49   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -11.88   13.46   25.34  MnOOH
Melanterite     -10.71  -12.91   -2.21  FeSO4:7H2O
Mirabilite      -12.59  -13.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.43  -90.14   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.00  -55.71  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.92  -13.21    2.71  MnCl2:4H2O
MnS(Green)       -4.96   -1.16    3.80  MnS
MnSO4           -14.15  -11.48    2.67  MnSO4
Nahcolite        -5.89   -6.44   -0.55  NaHCO3
Natron          -11.31  -12.62   -1.31  Na2CO3:10H2O
Nesquehonite     -3.87   -9.49   -5.62  MgCO3:3H2O
Nsutite         -26.18   16.38   42.56  MnO2
O2(g)           -71.50  -74.39   -2.89  O2
Orpiment         -6.86  -53.16  -46.30  As2S3
Portlandite     -10.36   12.44   22.80  Ca(OH)2
Pyrite           10.04   -8.44  -18.48  FeS2
Pyrochroite      -4.67   10.53   15.20  Mn(OH)2
Pyrolusite      -25.00   16.38   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O



Siderite         -0.94  -11.83  -10.89  FeCO3
Siderite(d)(3)   -1.38  -11.83  -10.45  FeCO3
Sulfur           -3.74  -18.76  -15.03  S
Thenardite      -13.53  -13.71   -0.18  Na2SO4
Thermonatrite   -12.74  -12.62    0.13  Na2CO3:H2O
Trona           -18.27  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.05  -11.62   -8.56  BaCO3

Reaction step 10.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.78  -12.75   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.32   16.28   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.933e-002 -6.713e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -9.044e-006
Manganite          -11.98   13.36   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.318e-004  4.318e-004
Siderite(d)(3)      -1.28  -11.73  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 7.663e-005  Surface charge, eq

Hfo_s         
 5.295e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.939e-006       0.744  3.939e-006      -5.405
Hfo_sOHCa+2      1.272e-006       0.240  1.272e-006      -5.895
Hfo_sOFe+        5.104e-008       0.010  5.104e-008      -7.292
Hfo_sOH          2.168e-008       0.004  2.168e-008      -7.664
Hfo_sOH2+        7.164e-009       0.001  7.164e-009      -8.145
Hfo_sOHBa+2      2.623e-009       0.000  2.623e-009      -8.581
Hfo_sO-          1.504e-009       0.000  1.504e-009      -8.823

Hfo           
 7.663e-005  Surface charge, eq

Hfo_w         
 2.118e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH          1.241e-004       0.586  1.241e-004      -3.906
Hfo_wOH2+        4.099e-005       0.194  4.099e-005      -4.387
Hfo_wOMn+        1.790e-005       0.085  1.790e-005      -4.747
Hfo_wOMg+        1.057e-005       0.050  1.057e-005      -4.976
Hfo_wO-          8.603e-006       0.041  8.603e-006      -5.065
Hfo_wOCa+        6.503e-006       0.031  6.503e-006      -5.187
Hfo_wOFe+        2.725e-006       0.013  2.725e-006      -5.565
Hfo_wOFeOH       4.329e-007       0.002  4.329e-007      -6.364
Hfo_wH2AsO3      2.559e-008       0.000  2.559e-008      -7.592
Hfo_wOHSO4-2     3.265e-010       0.000  3.265e-010      -9.486
Hfo_wOBa+        1.938e-010       0.000  1.938e-010      -9.713
Hfo_wSO4-        5.406e-011       0.000  5.406e-011     -10.267
Hfo_wOHAsO4-3    1.930e-014       0.000  1.930e-014     -13.714
Hfo_wHAsO4-      4.716e-017       0.000  4.716e-017     -16.326
Hfo_wH2AsO4      5.042e-019       0.000  5.042e-019     -18.297

Mno           
-1.156e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.203e-029       0.000  4.203e-029     -28.376
Mno_O3-2         5.751e-030       0.000  5.751e-030     -29.240
Mno_O3Ca         2.608e-030       0.000  2.608e-030     -29.584
Mno_O3Na-        1.248e-031       0.000  1.248e-031     -30.904
Mno_O3HMn+       9.781e-032       0.000  9.781e-032     -31.010
Mno_O3Mg         9.066e-032       0.000  9.066e-032     -31.043
Mno_O3Ba         3.657e-032       0.000  3.657e-032     -31.437
Mno_O3H-         3.355e-032       0.000  3.355e-032     -31.474
Mno_O3HCa+       5.295e-033       0.000  5.295e-033     -32.276
Mno_O3HBa+       1.328e-034       0.000  1.328e-034     -33.877
Mno_O3HMg+       1.247e-034       0.000  1.247e-034     -33.904
Mno_O3HNa        6.794e-035       0.000  6.794e-035     -34.168
Mno_O3H2         1.470e-037       0.000  1.470e-037     -36.833
Mno_O3H3+        1.723e-043       0.000  1.723e-043     -42.764
Mno_O3H3Cl       4.408e-046       0.000  4.408e-046     -45.356

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.054e-007  3.054e-007
Ba               5.430e-007  5.430e-007
C                2.806e-003  2.806e-003
Ca               8.180e-004  8.180e-004
Cl               9.873e-005  9.873e-005
Fe               6.791e-006  6.791e-006
K                1.893e-005  1.893e-005
Mg               7.429e-005  7.429e-005
Mn               1.448e-005  1.448e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.771      Charge balance
                                       pe  =  -4.844      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.046e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.242e-003
                       Total CO2 (mol/kg)  =  2.127e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.772e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.44



                               Iterations  =  39
                                  Total H  = 1.110170e+002
                                  Total O  = 5.551236e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.275e-007  5.908e-007    -6.202    -6.229    -0.026
   H+                    1.791e-008  1.694e-008    -7.747    -7.771    -0.024
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.054e-007
   AsS(OH)(HS)-          3.045e-007  2.867e-007    -6.516    -6.543    -0.026
   H3AsO3                8.017e-010  8.022e-010    -9.096    -9.096     0.000
   H2AsO3-               3.560e-011  3.352e-011   -10.449   -10.475    -0.026
   As3S4(HS)2-           1.139e-017  1.073e-017   -16.943   -16.970    -0.026
   H4AsO3+               7.153e-018  6.734e-018   -17.146   -17.172    -0.026
   HAsO3-2               5.024e-018  3.947e-018   -17.299   -17.404    -0.105
   AsO3-3                7.996e-026  4.649e-026   -25.097   -25.333    -0.236
As(5)           4.747e-017
   HAsO4-2               3.941e-017  3.097e-017   -16.404   -16.509    -0.105
   H2AsO4-               8.056e-018  7.585e-018   -17.094   -17.120    -0.026
   AsO4-3                7.039e-021  4.092e-021   -20.153   -20.388    -0.236
   H3AsO4                2.562e-023  2.564e-023   -22.591   -22.591     0.000
Ba              5.430e-007
   Ba+2                  5.337e-007  4.194e-007    -6.273    -6.377    -0.105
   BaHCO3+               8.128e-009  7.652e-009    -8.090    -8.116    -0.026
   BaCO3                 1.141e-009  1.142e-009    -8.943    -8.943     0.000
   BaSO4                 8.963e-011  8.969e-011   -10.048   -10.047     0.000
   BaOH+                 8.907e-013  8.386e-013   -12.050   -12.076    -0.026
C(-4)           6.791e-004
   CH4                   6.791e-004  6.796e-004    -3.168    -3.168     0.000
C(4)            2.127e-003
   HCO3-                 2.019e-003  1.904e-003    -2.695    -2.720    -0.026
   CO2                   7.247e-005  7.252e-005    -4.140    -4.140     0.000
   CaHCO3+               1.621e-005  1.526e-005    -4.790    -4.816    -0.026
   CO3-2                 6.670e-006  5.269e-006    -5.176    -5.278    -0.102
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.393e-006  1.312e-006    -5.856    -5.882    -0.026
   MgHCO3+               1.360e-006  1.280e-006    -5.867    -5.893    -0.026
   MgCO3                 2.888e-007  2.890e-007    -6.539    -6.539     0.000
   NaHCO3                2.190e-007  2.192e-007    -6.659    -6.659     0.000
   FeHCO3+               7.186e-008  6.766e-008    -7.144    -7.170    -0.026
   FeCO3                 4.489e-008  4.492e-008    -7.348    -7.348     0.000
   NaCO3-                2.134e-008  2.009e-008    -7.671    -7.697    -0.026
   BaHCO3+               8.128e-009  7.652e-009    -8.090    -8.116    -0.026
   BaCO3                 1.141e-009  1.142e-009    -8.943    -8.943     0.000
Ca              8.180e-004
   Ca+2                  7.962e-004  6.287e-004    -3.099    -3.202    -0.103
   CaHCO3+               1.621e-005  1.526e-005    -4.790    -4.816    -0.026
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.349e-008  5.353e-008    -7.272    -7.271     0.000
   CaOH+                 6.540e-009  6.158e-009    -8.184    -8.211    -0.026
   CaHSO4+               5.644e-015  5.313e-015   -14.248   -14.275    -0.026
Cl              9.873e-005
   Cl-                   9.873e-005  9.291e-005    -4.006    -4.032    -0.026
   MnCl+                 3.108e-009  2.926e-009    -8.508    -8.534    -0.026
   FeCl+                 4.841e-011  4.558e-011   -10.315   -10.341    -0.026
   MnCl2                 1.186e-013  1.187e-013   -12.926   -12.926     0.000
   MnCl3-                3.225e-018  3.037e-018   -17.491   -17.518    -0.026
   FeCl+2                1.737e-027  1.365e-027   -26.760   -26.865    -0.105
   FeCl2+                6.016e-031  5.664e-031   -30.221   -30.247    -0.026
   FeCl3                 5.259e-036  5.262e-036   -35.279   -35.279     0.000
Fe(2)           6.791e-006
   Fe(HS)2               6.116e-006  6.121e-006    -5.214    -5.213     0.000



   Fe+2                  4.523e-007  3.554e-007    -6.345    -6.449    -0.105
   Fe(HS)3-              9.840e-008  9.265e-008    -7.007    -7.033    -0.026
   FeHCO3+               7.186e-008  6.766e-008    -7.144    -7.170    -0.026
   FeCO3                 4.489e-008  4.492e-008    -7.348    -7.348     0.000
   FeOH+                 7.045e-009  6.633e-009    -8.152    -8.178    -0.026
   FeCl+                 4.841e-011  4.558e-011   -10.315   -10.341    -0.026
   FeSO4                 2.695e-011  2.697e-011   -10.569   -10.569     0.000
   Fe(OH)2               3.329e-012  3.332e-012   -11.478   -11.477     0.000
   Fe(OH)3-              7.759e-015  7.306e-015   -14.110   -14.136    -0.026
   FeHSO4+               3.190e-018  3.004e-018   -17.496   -17.522    -0.026
Fe(3)           3.294e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.847e-015  3.622e-015   -14.415   -14.441    -0.026
   Fe(OH)4-              1.574e-015  1.482e-015   -14.803   -14.829    -0.026
   FeOH+2                2.359e-019  1.854e-019   -18.627   -18.732    -0.105
   Fe+3                  8.367e-025  4.865e-025   -24.077   -24.313    -0.236
   FeSO4+                2.418e-027  2.276e-027   -26.617   -26.643    -0.026
   FeCl+2                1.737e-027  1.365e-027   -26.760   -26.865    -0.105
   FeCl2+                6.016e-031  5.664e-031   -30.221   -30.247    -0.026
   Fe(SO4)2-             2.257e-032  2.125e-032   -31.646   -31.673    -0.026
   FeHSO4+2              1.314e-034  1.033e-034   -33.881   -33.986    -0.105
   FeCl3                 5.259e-036  5.262e-036   -35.279   -35.279     0.000
   Fe2(OH)2+4            2.425e-036  9.248e-037   -35.615   -36.034    -0.419
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.501   -48.155    -0.654
H(0)            1.977e-009
   H2                    9.887e-010  9.894e-010    -9.005    -9.005     0.000
K               1.893e-005
   K+                    1.893e-005  1.781e-005    -4.723    -4.749    -0.026
   KSO4-                 5.672e-011  5.341e-011   -10.246   -10.272    -0.026
Mg              7.429e-005
   Mg+2                  7.263e-005  5.747e-005    -4.139    -4.241    -0.102
   MgHCO3+               1.360e-006  1.280e-006    -5.867    -5.893    -0.026
   MgCO3                 2.888e-007  2.890e-007    -6.539    -6.539     0.000
   MgOH+                 1.308e-008  1.231e-008    -7.883    -7.910    -0.026
   MgSO4                 5.746e-009  5.750e-009    -8.241    -8.240     0.000
Mn(2)           1.448e-005
   Mn+2                  9.839e-006  7.731e-006    -5.007    -5.112    -0.105
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.393e-006  1.312e-006    -5.856    -5.882    -0.026
   MnOH+                 1.246e-008  1.173e-008    -7.905    -7.931    -0.026
   MnCl+                 3.108e-009  2.926e-009    -8.508    -8.534    -0.026
   MnSO4                 5.863e-010  5.867e-010    -9.232    -9.232     0.000
   MnCl2                 1.186e-013  1.187e-013   -12.926   -12.926     0.000
   Mn(OH)3-              2.675e-017  2.519e-017   -16.573   -16.599    -0.026
   MnCl3-                3.225e-018  3.037e-018   -17.491   -17.518    -0.026
Mn(3)           5.890e-036
   Mn+3                  5.890e-036  3.424e-036   -35.230   -35.465    -0.236
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.654   -80.759    -0.105
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.960   -94.986    -0.026
Na              2.176e-004
   Na+                   2.174e-004  2.048e-004    -3.663    -3.689    -0.026
   NaHCO3                2.190e-007  2.192e-007    -6.659    -6.659     0.000
   NaCO3-                2.134e-008  2.009e-008    -7.671    -7.697    -0.026
   NaSO4-                4.651e-010  4.379e-010    -9.332    -9.359    -0.026
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.371   -74.371     0.000
S(-2)           2.083e-004
   HS-                   1.476e-004  1.390e-004    -3.831    -3.857    -0.026
   H2S                   2.058e-005  2.059e-005    -4.687    -4.686     0.000
   Fe(HS)2               6.116e-006  6.121e-006    -5.214    -5.213     0.000
   S5-2                  2.579e-006  2.085e-006    -5.589    -5.681    -0.092
   S4-2                  1.514e-006  1.216e-006    -5.820    -5.915    -0.095
   S6-2                  1.327e-006  1.079e-006    -5.877    -5.967    -0.090
   AsS(OH)(HS)-          3.045e-007  2.867e-007    -6.516    -6.543    -0.026
   Fe(HS)3-              9.840e-008  9.265e-008    -7.007    -7.033    -0.026



   S-2                   1.261e-009  9.909e-010    -8.899    -9.004    -0.105
   S3-2                  5.373e-010  4.286e-010    -9.270    -9.368    -0.098
   S2-2                  3.066e-011  2.432e-011   -10.513   -10.614    -0.101
   As3S4(HS)2-           1.139e-017  1.073e-017   -16.943   -16.970    -0.026
S(6)            6.017e-007
   SO4-2                 5.412e-007  4.268e-007    -6.267    -6.370    -0.103
   CaSO4                 5.349e-008  5.353e-008    -7.272    -7.271     0.000
   MgSO4                 5.746e-009  5.750e-009    -8.241    -8.240     0.000
   MnSO4                 5.863e-010  5.867e-010    -9.232    -9.232     0.000
   NaSO4-                4.651e-010  4.379e-010    -9.332    -9.359    -0.026
   BaSO4                 8.963e-011  8.969e-011   -10.048   -10.047     0.000
   KSO4-                 5.672e-011  5.341e-011   -10.246   -10.272    -0.026
   FeSO4                 2.695e-011  2.697e-011   -10.569   -10.569     0.000
   HSO4-                 7.467e-013  7.030e-013   -12.127   -12.153    -0.026
   CaHSO4+               5.644e-015  5.313e-015   -14.248   -14.275    -0.026
   FeHSO4+               3.190e-018  3.004e-018   -17.496   -17.522    -0.026
   FeSO4+                2.418e-027  2.276e-027   -26.617   -26.643    -0.026
   Fe(SO4)2-             2.257e-032  2.125e-032   -31.646   -31.673    -0.026
   FeHSO4+2              1.314e-034  1.033e-034   -33.881   -33.986    -0.105

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.21   -9.57   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.81  -18.19   -1.38  As2O3
Artinite         -7.82    1.78    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.41  -45.18    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -5.35  -17.88  -12.53  As
Ba3(AsO4)2       -9.80  -59.91  -50.11  Ba3(AsO4)2
Barite           -2.78  -12.75   -9.97  BaSO4
Birnessite      -27.32   16.28   43.60  MnO2
Bixbyite        -23.69  -24.30   -0.61  Mn2O3
Brucite          -5.54   11.30   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.48  -50.38  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.31   -3.17   -2.86  CH4
Claudetite      -16.85  -18.19   -1.34  As2O3
CO2(g)           -2.67   -4.14   -1.47  CO2
Dolomite         -0.91  -18.00  -17.09  CaMg(CO3)2
Dolomite(d)      -1.46  -18.00  -16.54  CaMg(CO3)2
Epsomite         -8.47  -10.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.50   -4.54   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.38   -2.54   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.62  -39.42  -45.03  Fe3S4
Gypsum           -4.99   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.85   -9.00   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.69   -4.69   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.88   37.15   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.07  -37.04  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.01  -26.77   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.54  -44.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.59  -43.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.46  -42.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.43  -46.82   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.11   -2.54   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.49   -9.52   -8.03  MgCO3
Magnetite         3.36    7.09    3.74  Fe3O4



Manganite       -11.98   13.36   25.34  MnOOH
Melanterite     -10.61  -12.82   -2.21  FeSO4:7H2O
Mirabilite      -12.63  -13.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.33  -90.04   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.40  -56.11  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.89  -13.18    2.71  MnCl2:4H2O
MnS(Green)       -5.00   -1.20    3.80  MnS
MnSO4           -14.15  -11.48    2.67  MnSO4
Nahcolite        -5.86   -6.41   -0.55  NaHCO3
Natron          -11.35  -12.66   -1.31  Na2CO3:10H2O
Nesquehonite     -3.90   -9.52   -5.62  MgCO3:3H2O
Nsutite         -26.28   16.28   42.56  MnO2
O2(g)           -71.48  -74.37   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -10.46   12.34   22.80  Ca(OH)2
Pyrite           10.17   -8.31  -18.48  FeS2
Pyrochroite      -4.77   10.43   15.20  Mn(OH)2
Pyrolusite      -25.10   16.28   41.38  MnO2
Realgar          -3.71  -23.65  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite         -0.84  -11.73  -10.89  FeCO3
Siderite(d)(3)   -1.28  -11.73  -10.45  FeCO3
Sulfur           -3.67  -18.69  -15.03  S
Thenardite      -13.57  -13.75   -0.18  Na2SO4
Thermonatrite   -12.78  -12.66    0.13  Na2CO3:H2O
Trona           -18.27  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.09  -11.66   -8.56  BaCO3

Reaction step 11.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.82  -12.79   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.40   16.20   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.926e-002 -7.401e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -1.128e-005
Manganite          -12.07   13.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.323e-004  4.323e-004
Siderite(d)(3)      -1.19  -11.64  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------



Hfo           
 8.073e-005  Surface charge, eq

Hfo_s         
 5.294e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.788e-006       0.715  3.788e-006      -5.422
Hfo_sOHCa+2      1.411e-006       0.267  1.411e-006      -5.850
Hfo_sOFe+        6.013e-008       0.011  6.013e-008      -7.221
Hfo_sOH          2.236e-008       0.004  2.236e-008      -7.651
Hfo_sOH2+        8.521e-009       0.002  8.521e-009      -8.070
Hfo_sOHBa+2      2.681e-009       0.001  2.681e-009      -8.572
Hfo_sO-          1.344e-009       0.000  1.344e-009      -8.872

Hfo           
 8.073e-005  Surface charge, eq

Hfo_w         
 2.118e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.225e-004       0.579  1.225e-004      -3.912
Hfo_wOH2+        4.670e-005       0.221  4.670e-005      -4.331
Hfo_wOMn+        1.649e-005       0.078  1.649e-005      -4.783
Hfo_wOMg+        9.151e-006       0.043  9.151e-006      -5.039
Hfo_wO-          7.366e-006       0.035  7.366e-006      -5.133
Hfo_wOCa+        5.990e-006       0.028  5.990e-006      -5.223
Hfo_wOFe+        3.076e-006       0.015  3.076e-006      -5.512
Hfo_wOFeOH       4.235e-007       0.002  4.235e-007      -6.373
Hfo_wH2AsO3      2.285e-008       0.000  2.285e-008      -7.641
Hfo_wOHSO4-2     2.966e-010       0.000  2.966e-010      -9.528
Hfo_wOBa+        1.645e-010       0.000  1.645e-010      -9.784
Hfo_wSO4-        5.665e-011       0.000  5.665e-011     -10.247
Hfo_wOHAsO4-3    1.145e-014       0.000  1.145e-014     -13.941
Hfo_wHAsO4-      3.722e-017       0.000  3.722e-017     -16.429
Hfo_wH2AsO4      4.590e-019       0.000  4.590e-019     -18.338

Mno           
-5.899e-033  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.312e-032       0.000  2.312e-032     -31.636
Mno_O3-2         2.941e-033       0.000  2.941e-033     -32.532
Mno_O3Ca         1.435e-033       0.000  1.435e-033     -32.843
Mno_O3Na-        6.370e-035       0.000  6.370e-035     -34.196
Mno_O3HMn+       6.208e-035       0.000  6.208e-035     -34.207
Mno_O3Mg         4.687e-035       0.000  4.687e-035     -34.329
Mno_O3H-         1.979e-035       0.000  1.979e-035     -34.704
Mno_O3Ba         1.854e-035       0.000  1.854e-035     -34.732
Mno_O3HCa+       3.361e-036       0.000  3.361e-036     -35.474
Mno_O3HBa+       7.768e-038       0.000  7.768e-038     -37.110
Mno_O3HMg+       7.434e-038       0.000  7.434e-038     -37.129
Mno_O3HNa        4.000e-038       0.000  4.000e-038     -37.398
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        1.352e-046       0.000  1.352e-046     -45.869
Mno_O3H3Cl       3.453e-049       0.000  3.453e-049     -48.462

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.081e-007  3.081e-007
Ba               5.430e-007  5.430e-007



C                3.074e-003  3.074e-003
Ca               8.872e-004  8.872e-004
Cl               9.873e-005  9.873e-005
Fe               8.675e-006  8.674e-006
K                1.893e-005  1.893e-005
Mg               7.571e-005  7.571e-005
Mn               1.553e-005  1.553e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.709      Charge balance
                                       pe  =  -4.777      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.256e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.393e-003
                       Total CO2 (mol/kg)  =  2.296e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.813e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.13
                               Iterations  =  45
                                  Total H  = 1.110174e+002
                                  Total O  = 5.551277e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.450e-007  5.121e-007    -6.264    -6.291    -0.027
   H+                    2.070e-008  1.955e-008    -7.684    -7.709    -0.025
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.081e-007
   AsS(OH)(HS)-          3.073e-007  2.888e-007    -6.512    -6.539    -0.027
   H3AsO3                7.248e-010  7.254e-010    -9.140    -9.139     0.000
   H2AsO3-               2.796e-011  2.627e-011   -10.553   -10.580    -0.027
   As3S4(HS)2-           1.553e-017  1.459e-017   -16.809   -16.836    -0.027
   H4AsO3+               7.475e-018  7.025e-018   -17.126   -17.153    -0.027
   HAsO3-2               3.439e-018  2.682e-018   -17.464   -17.572    -0.108
   AsO3-3                4.791e-026  2.738e-026   -25.320   -25.563    -0.243
As(5)           3.396e-017
   HAsO4-2               2.750e-017  2.145e-017   -16.561   -16.669    -0.108
   H2AsO4-               6.448e-018  6.060e-018   -17.191   -17.218    -0.027
   AsO4-3                4.299e-021  2.457e-021   -20.367   -20.610    -0.243
   H3AsO4                2.361e-023  2.363e-023   -22.627   -22.626     0.000
Ba              5.430e-007
   Ba+2                  5.332e-007  4.158e-007    -6.273    -6.381    -0.108
   BaHCO3+               8.658e-009  8.136e-009    -8.063    -8.090    -0.027
   BaCO3                 1.051e-009  1.052e-009    -8.978    -8.978     0.000
   BaSO4                 8.173e-011  8.180e-011   -10.088   -10.087     0.000
   BaOH+                 7.671e-013  7.208e-013   -12.115   -12.142    -0.027
C(-4)           7.780e-004
   CH4                   7.780e-004  7.786e-004    -3.109    -3.109     0.000
C(4)            2.296e-003
   HCO3-                 2.169e-003  2.041e-003    -2.664    -2.690    -0.026
   CO2                   8.964e-005  8.971e-005    -4.048    -4.047     0.000
   CaHCO3+               1.874e-005  1.761e-005    -4.727    -4.754    -0.027
   CO3-2                 6.245e-006  4.897e-006    -5.204    -5.310    -0.106
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.610e-006  1.513e-006    -5.793    -5.820    -0.027
   MgHCO3+               1.477e-006  1.388e-006    -5.831    -5.858    -0.027
   MgCO3                 2.713e-007  2.715e-007    -6.567    -6.566     0.000
   NaHCO3                2.344e-007  2.346e-007    -6.630    -6.630     0.000
   FeHCO3+               1.018e-007  9.562e-008    -6.992    -7.019    -0.027



   FeCO3                 5.500e-008  5.504e-008    -7.260    -7.259     0.000
   NaCO3-                1.983e-008  1.864e-008    -7.703    -7.730    -0.027
   BaHCO3+               8.658e-009  8.136e-009    -8.063    -8.090    -0.027
   BaCO3                 1.051e-009  1.052e-009    -8.978    -8.978     0.000
Ca              8.872e-004
   Ca+2                  8.629e-004  6.764e-004    -3.064    -3.170    -0.106
   CaHCO3+               1.874e-005  1.761e-005    -4.727    -4.754    -0.027
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.293e-008  5.297e-008    -7.276    -7.276     0.000
   CaOH+                 6.111e-009  5.743e-009    -8.214    -8.241    -0.027
   CaHSO4+               6.454e-015  6.065e-015   -14.190   -14.217    -0.027
Cl              9.873e-005
   Cl-                   9.873e-005  9.273e-005    -4.006    -4.033    -0.027
   MnCl+                 3.344e-009  3.142e-009    -8.476    -8.503    -0.027
   FeCl+                 6.381e-011  5.996e-011   -10.195   -10.222    -0.027
   MnCl2                 1.271e-013  1.272e-013   -12.896   -12.896     0.000
   MnCl3-                3.456e-018  3.248e-018   -17.461   -17.488    -0.027
   FeCl+2                2.682e-027  2.091e-027   -26.572   -26.680    -0.108
   FeCl2+                9.218e-031  8.662e-031   -30.035   -30.062    -0.027
   FeCl3                 8.026e-036  8.032e-036   -35.096   -35.095     0.000
Fe(2)           8.675e-006
   Fe(HS)2               7.786e-006  7.791e-006    -5.109    -5.108     0.000
   Fe+2                  6.007e-007  4.685e-007    -6.221    -6.329    -0.108
   Fe(HS)3-              1.233e-007  1.159e-007    -6.909    -6.936    -0.027
   FeHCO3+               1.018e-007  9.562e-008    -6.992    -7.019    -0.027
   FeCO3                 5.500e-008  5.504e-008    -7.260    -7.259     0.000
   FeOH+                 8.065e-009  7.579e-009    -8.093    -8.120    -0.027
   FeCl+                 6.381e-011  5.996e-011   -10.195   -10.222    -0.027
   FeSO4                 3.267e-011  3.270e-011   -10.486   -10.486     0.000
   Fe(OH)2               3.298e-012  3.300e-012   -11.482   -11.481     0.000
   Fe(OH)3-              6.675e-015  6.272e-015   -14.176   -14.203    -0.027
   FeHSO4+               4.470e-018  4.201e-018   -17.350   -17.377    -0.027
Fe(3)           3.333e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.447e-015  4.179e-015   -14.352   -14.379    -0.027
   Fe(OH)4-              1.367e-015  1.285e-015   -14.864   -14.891    -0.027
   FeOH+2                3.163e-019  2.467e-019   -18.500   -18.608    -0.108
   Fe+3                  1.307e-024  7.468e-025   -23.884   -24.127    -0.243
   FeSO4+                3.420e-027  3.214e-027   -26.466   -26.493    -0.027
   FeCl+2                2.682e-027  2.091e-027   -26.572   -26.680    -0.108
   FeCl2+                9.218e-031  8.662e-031   -30.035   -30.062    -0.027
   Fe(SO4)2-             2.937e-032  2.760e-032   -31.532   -31.559    -0.027
   FeHSO4+2              2.157e-034  1.682e-034   -33.666   -33.774    -0.108
   FeCl3                 8.026e-036  8.032e-036   -35.096   -35.095     0.000
   Fe2(OH)2+4            4.428e-036  1.638e-036   -35.354   -35.786    -0.432
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.170   -47.845    -0.675
H(0)            1.940e-009
   H2                    9.699e-010  9.706e-010    -9.013    -9.013     0.000
K               1.893e-005
   K+                    1.893e-005  1.778e-005    -4.723    -4.750    -0.027
   KSO4-                 5.217e-011  4.902e-011   -10.283   -10.310    -0.027
Mg              7.571e-005
   Mg+2                  7.395e-005  5.810e-005    -4.131    -4.236    -0.105
   MgHCO3+               1.477e-006  1.388e-006    -5.831    -5.858    -0.027
   MgCO3                 2.713e-007  2.715e-007    -6.567    -6.566     0.000
   MgOH+                 1.148e-008  1.079e-008    -7.940    -7.967    -0.027
   MgSO4                 5.342e-009  5.346e-009    -8.272    -8.272     0.000
Mn(2)           1.553e-005
   Mn+2                  1.067e-005  8.318e-006    -4.972    -5.080    -0.108
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.610e-006  1.513e-006    -5.793    -5.820    -0.027
   MnOH+                 1.164e-008  1.094e-008    -7.934    -7.961    -0.027
   MnCl+                 3.344e-009  3.142e-009    -8.476    -8.503    -0.027
   MnSO4                 5.801e-010  5.806e-010    -9.236    -9.236     0.000
   MnCl2                 1.271e-013  1.272e-013   -12.896   -12.896     0.000
   Mn(OH)3-              1.878e-017  1.765e-017   -16.726   -16.753    -0.027
   MnCl3-                3.456e-018  3.248e-018   -17.461   -17.488    -0.027



Mn(3)           7.508e-036
   Mn+3                  7.508e-036  4.291e-036   -35.124   -35.367    -0.243
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.850   -80.958    -0.108
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.093   -95.120    -0.027
Na              2.176e-004
   Na+                   2.174e-004  2.044e-004    -3.663    -3.690    -0.027
   NaHCO3                2.344e-007  2.346e-007    -6.630    -6.630     0.000
   NaCO3-                1.983e-008  1.864e-008    -7.703    -7.730    -0.027
   NaSO4-                4.278e-010  4.020e-010    -9.369    -9.396    -0.027
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.354   -74.354     0.000
S(-2)           2.083e-004
   HS-                   1.454e-004  1.366e-004    -3.838    -3.865    -0.027
   H2S                   2.333e-005  2.334e-005    -4.632    -4.632     0.000
   Fe(HS)2               7.786e-006  7.791e-006    -5.109    -5.108     0.000
   S5-2                  2.210e-006  1.776e-006    -5.656    -5.751    -0.095
   S4-2                  1.298e-006  1.036e-006    -5.887    -5.985    -0.098
   S6-2                  1.136e-006  9.192e-007    -5.944    -6.037    -0.092
   AsS(OH)(HS)-          3.073e-007  2.888e-007    -6.512    -6.539    -0.027
   Fe(HS)3-              1.233e-007  1.159e-007    -6.909    -6.936    -0.027
   S-2                   1.082e-009  8.441e-010    -8.966    -9.074    -0.108
   S3-2                  4.608e-010  3.651e-010    -9.336    -9.438    -0.101
   S2-2                  2.631e-011  2.072e-011   -10.580   -10.684    -0.104
   As3S4(HS)2-           1.553e-017  1.459e-017   -16.809   -16.836    -0.027
S(6)            5.609e-007
   SO4-2                 5.015e-007  3.925e-007    -6.300    -6.406    -0.106
   CaSO4                 5.293e-008  5.297e-008    -7.276    -7.276     0.000
   MgSO4                 5.342e-009  5.346e-009    -8.272    -8.272     0.000
   MnSO4                 5.801e-010  5.806e-010    -9.236    -9.236     0.000
   NaSO4-                4.278e-010  4.020e-010    -9.369    -9.396    -0.027
   BaSO4                 8.173e-011  8.180e-011   -10.088   -10.087     0.000
   KSO4-                 5.217e-011  4.902e-011   -10.283   -10.310    -0.027
   FeSO4                 3.267e-011  3.270e-011   -10.486   -10.486     0.000
   HSO4-                 7.937e-013  7.458e-013   -12.100   -12.127    -0.027
   CaHSO4+               6.454e-015  6.065e-015   -14.190   -14.217    -0.027
   FeHSO4+               4.470e-018  4.201e-018   -17.350   -17.377    -0.027
   FeSO4+                3.420e-027  3.214e-027   -26.466   -26.493    -0.027
   Fe(SO4)2-             2.937e-032  2.760e-032   -31.532   -31.559    -0.027
   FeHSO4+2              2.157e-034  1.682e-034   -33.666   -33.774    -0.108

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.90  -18.28   -1.38  As2O3
Artinite         -7.96    1.64    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.48  -45.25    8.23  As2O5
As2S3(am)        -8.10  -53.00  -44.90  As2S3
As_native        -5.40  -17.93  -12.53  As
Ba3(AsO4)2      -10.25  -60.36  -50.11  Ba3(AsO4)2
Barite           -2.82  -12.79   -9.97  BaSO4
Birnessite      -27.40   16.20   43.60  MnO2
Bixbyite        -23.87  -24.48   -0.61  Mn2O3
Brucite          -5.66   11.18   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.82  -50.73  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.25   -3.11   -2.86  CH4
Claudetite      -16.94  -18.28   -1.34  As2O3
CO2(g)           -2.58   -4.05   -1.47  CO2
Dolomite         -0.94  -18.03  -17.09  CaMg(CO3)2
Dolomite(d)      -1.49  -18.03  -16.54  CaMg(CO3)2
Epsomite         -8.50  -10.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.48   -4.52   -3.04  Fe(OH)2.7Cl0.3



Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.43   -2.48   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.83  -39.21  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.86   -9.01   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.63   -4.63   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -24.15   36.88   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.15  -37.12  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.24  -27.00   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.42  -44.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.48  -43.69   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.35  -42.63   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.26  -46.65   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.16   -2.48   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.52   -9.55   -8.03  MgCO3
Magnetite         3.35    7.09    3.74  Fe3O4
Manganite       -12.07   13.27   25.34  MnOOH
Melanterite     -10.53  -12.74   -2.21  FeSO4:7H2O
Mirabilite      -12.67  -13.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.24  -89.95   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.75  -56.46  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.86  -13.15    2.71  MnCl2:4H2O
MnS(Green)       -5.04   -1.24    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.83   -6.38   -0.55  NaHCO3
Natron          -11.38  -12.69   -1.31  Na2CO3:10H2O
Nesquehonite     -3.92   -9.55   -5.62  MgCO3:3H2O
Nsutite         -26.36   16.20   42.56  MnO2
O2(g)           -71.46  -74.35   -2.89  O2
Orpiment         -6.70  -53.00  -46.30  As2S3
Portlandite     -10.55   12.25   22.80  Ca(OH)2
Pyrite           10.28   -8.20  -18.48  FeS2
Pyrochroite      -4.86   10.34   15.20  Mn(OH)2
Pyrolusite      -25.18   16.20   41.38  MnO2
Realgar          -3.70  -23.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.49  -44.74  -20.25  FeAsO4:2H2O
Siderite         -0.75  -11.64  -10.89  FeCO3
Siderite(d)(3)   -1.19  -11.64  -10.45  FeCO3
Sulfur           -3.60  -18.63  -15.03  S
Thenardite      -13.61  -13.79   -0.18  Na2SO4
Thermonatrite   -12.81  -12.69    0.13  Na2CO3:H2O
Trona           -18.27  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.13  -11.69   -8.56  BaCO3

Reaction step 12.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.85  -12.83   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.48   16.13   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.919e-002 -8.072e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -1.362e-005
Manganite          -12.15   13.19   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.327e-004  4.327e-004
Siderite(d)(3)      -1.11  -11.56  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 8.485e-005  Surface charge, eq

Hfo_s         
 5.293e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.643e-006       0.688  3.643e-006      -5.439
Hfo_sOHCa+2      1.544e-006       0.292  1.544e-006      -5.811
Hfo_sOFe+        6.946e-008       0.013  6.946e-008      -7.158
Hfo_sOH          2.291e-008       0.004  2.291e-008      -7.640
Hfo_sOH2+        9.934e-009       0.002  9.934e-009      -8.003
Hfo_sOHBa+2      2.726e-009       0.001  2.726e-009      -8.565
Hfo_sO-          1.210e-009       0.000  1.210e-009      -8.917

Hfo           
 8.485e-005  Surface charge, eq

Hfo_w         
 2.117e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.205e-004       0.569  1.205e-004      -3.919
Hfo_wOH2+        5.226e-005       0.247  5.226e-005      -4.282
Hfo_wOMn+        1.522e-005       0.072  1.522e-005      -4.817
Hfo_wOMg+        7.972e-006       0.038  7.972e-006      -5.098
Hfo_wO-          6.368e-006       0.030  6.368e-006      -5.196
Hfo_wOCa+        5.529e-006       0.026  5.529e-006      -5.257
Hfo_wOFe+        3.411e-006       0.016  3.411e-006      -5.467
Hfo_wOFeOH       4.128e-007       0.002  4.128e-007      -6.384
Hfo_wH2AsO3      2.078e-008       0.000  2.078e-008      -7.682
Hfo_wOHSO4-2     2.695e-010       0.000  2.695e-010      -9.570
Hfo_wOBa+        1.411e-010       0.000  1.411e-010      -9.851
Hfo_wSO4-        5.856e-011       0.000  5.856e-011     -10.232
Hfo_wOHAsO4-3    7.197e-015       0.000  7.197e-015     -14.143
Hfo_wHAsO4-      3.030e-017       0.000  3.030e-017     -16.519
Hfo_wH2AsO4      4.251e-019       0.000  4.251e-019     -18.372

Mno           
-6.895e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         2.892e-024       0.000  2.892e-024     -23.539
Mno_O3-2         3.444e-025       0.000  3.444e-025     -24.463
Mno_O3Ca         1.794e-025       0.000  1.794e-025     -24.746
Mno_O3HMn+       8.833e-027       0.000  8.833e-027     -26.054
Mno_O3Na-        7.447e-027       0.000  7.447e-027     -26.128
Mno_O3Mg         5.532e-027       0.000  5.532e-027     -26.257
Mno_O3H-         2.637e-027       0.000  2.637e-027     -26.579
Mno_O3Ba         2.154e-027       0.000  2.154e-027     -26.667
Mno_O3HCa+       4.782e-028       0.000  4.782e-028     -27.320
Mno_O3HBa+       1.027e-029       0.000  1.027e-029     -28.988
Mno_O3HMg+       9.983e-030       0.000  9.983e-030     -29.001
Mno_O3HNa        5.320e-030       0.000  5.320e-030     -29.274
Mno_O3H2         1.516e-032       0.000  1.516e-032     -31.819
Mno_O3H3+        2.333e-038       0.000  2.333e-038     -37.632
Mno_O3H3Cl       5.946e-041       0.000  5.946e-041     -40.226

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.102e-007  3.102e-007
Ba               5.430e-007  5.430e-007
C                3.341e-003  3.341e-003
Ca               9.547e-004  9.547e-004
Cl               9.873e-005  9.873e-005
Fe               1.068e-005  1.068e-005
K                1.893e-005  1.893e-005
Mg               7.689e-005  7.689e-005
Mn               1.655e-005  1.655e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.653      Charge balance
                                       pe  =  -4.717      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.461e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.541e-003
                       Total CO2 (mol/kg)  =  2.464e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.855e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.86
                               Iterations  =  44
                                  Total H  = 1.110178e+002
                                  Total O  = 5.551317e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.798e-007  4.501e-007    -6.319    -6.347    -0.028
   H+                    2.358e-008  2.224e-008    -7.627    -7.653    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.102e-007
   AsS(OH)(HS)-          3.095e-007  2.903e-007    -6.509    -6.537    -0.028
   H3AsO3                6.702e-010  6.707e-010    -9.174    -9.173     0.000
   H2AsO3-               2.276e-011  2.135e-011   -10.643   -10.671    -0.028
   As3S4(HS)2-           2.045e-017  1.918e-017   -16.689   -16.717    -0.028
   H4AsO3+               7.878e-018  7.390e-018   -17.104   -17.131    -0.028
   HAsO3-2               2.474e-018  1.916e-018   -17.607   -17.718    -0.111
   AsO3-3                3.056e-026  1.719e-026   -25.515   -25.765    -0.250
As(5)           2.550e-017
   HAsO4-2               2.015e-017  1.560e-017   -16.696   -16.807    -0.111
   H2AsO4-               5.346e-018  5.015e-018   -17.272   -17.300    -0.028



   AsO4-3                2.792e-021  1.571e-021   -20.554   -20.804    -0.250
   H3AsO4                2.223e-023  2.225e-023   -22.653   -22.653     0.000
Ba              5.430e-007
   Ba+2                  5.328e-007  4.125e-007    -6.273    -6.385    -0.111
   BaHCO3+               9.168e-009  8.600e-009    -8.038    -8.065    -0.028
   BaCO3                 9.767e-010  9.774e-010    -9.010    -9.010     0.000
   BaSO4                 7.490e-011  7.496e-011   -10.125   -10.125     0.000
   BaOH+                 6.700e-013  6.285e-013   -12.174   -12.202    -0.028
C(-4)           8.771e-004
   CH4                   8.771e-004  8.778e-004    -3.057    -3.057     0.000
C(4)            2.464e-003
   HCO3-                 2.315e-003  2.175e-003    -2.635    -2.663    -0.027
   CO2                   1.087e-004  1.088e-004    -3.964    -3.964     0.000
   CaHCO3+               2.136e-005  2.004e-005    -4.670    -4.698    -0.028
   CO3-2                 5.888e-006  4.586e-006    -5.230    -5.339    -0.109
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.835e-006  1.722e-006    -5.736    -5.764    -0.028
   MgHCO3+               1.589e-006  1.490e-006    -5.799    -5.827    -0.028
   MgCO3                 2.561e-007  2.563e-007    -6.592    -6.591     0.000
   NaHCO3                2.493e-007  2.495e-007    -6.603    -6.603     0.000
   FeHCO3+               1.393e-007  1.307e-007    -6.856    -6.884    -0.028
   FeCO3                 6.607e-008  6.612e-008    -7.180    -7.180     0.000
   NaCO3-                1.857e-008  1.742e-008    -7.731    -7.759    -0.028
   BaHCO3+               9.168e-009  8.600e-009    -8.038    -8.065    -0.028
   BaCO3                 9.767e-010  9.774e-010    -9.010    -9.010     0.000
Ca              9.547e-004
   Ca+2                  9.277e-004  7.223e-004    -3.033    -3.141    -0.109
   CaHCO3+               2.136e-005  2.004e-005    -4.670    -4.698    -0.028
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.221e-008  5.225e-008    -7.282    -7.282     0.000
   CaOH+                 5.745e-009  5.390e-009    -8.241    -8.268    -0.028
   CaHSO4+               7.257e-015  6.807e-015   -14.139   -14.167    -0.028
Cl              9.873e-005
   Cl-                   9.873e-005  9.256e-005    -4.006    -4.034    -0.028
   MnCl+                 3.570e-009  3.349e-009    -8.447    -8.475    -0.028
   FeCl+                 8.186e-011  7.679e-011   -10.087   -10.115    -0.028
   MnCl2                 1.352e-013  1.353e-013   -12.869   -12.869     0.000
   MnCl3-                3.677e-018  3.450e-018   -17.434   -17.462    -0.028
   FeCl+2                3.971e-027  3.075e-027   -26.401   -26.512    -0.111
   FeCl2+                1.355e-030  1.271e-030   -29.868   -29.896    -0.028
   FeCl3                 1.176e-035  1.177e-035   -34.930   -34.929     0.000
Fe(2)           1.068e-005
   Fe(HS)2               9.542e-006  9.549e-006    -5.020    -5.020     0.000
   Fe+2                  7.761e-007  6.010e-007    -6.110    -6.221    -0.111
   Fe(HS)3-              1.480e-007  1.388e-007    -6.830    -6.857    -0.028
   FeHCO3+               1.393e-007  1.307e-007    -6.856    -6.884    -0.028
   FeCO3                 6.607e-008  6.612e-008    -7.180    -7.180     0.000
   FeOH+                 9.109e-009  8.545e-009    -8.041    -8.068    -0.028
   FeCl+                 8.186e-011  7.679e-011   -10.087   -10.115    -0.028
   FeSO4                 3.872e-011  3.875e-011   -10.412   -10.412     0.000
   Fe(OH)2               3.268e-012  3.270e-012   -11.486   -11.485     0.000
   Fe(OH)3-              5.824e-015  5.463e-015   -14.235   -14.263    -0.028
   FeHSO4+               6.038e-018  5.664e-018   -17.219   -17.247    -0.028
Fe(3)           3.379e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.068e-015  4.755e-015   -14.295   -14.323    -0.028
   Fe(OH)4-              1.204e-015  1.129e-015   -14.919   -14.947    -0.028
   FeOH+2                4.124e-019  3.193e-019   -18.385   -18.496    -0.111
   Fe+3                  1.956e-024  1.100e-024   -23.709   -23.959    -0.250
   FeSO4+                4.662e-027  4.373e-027   -26.331   -26.359    -0.028
   FeCl+2                3.971e-027  3.075e-027   -26.401   -26.512    -0.111
   FeCl2+                1.355e-030  1.271e-030   -29.868   -29.896    -0.028
   Fe(SO4)2-             3.698e-032  3.469e-032   -31.432   -31.460    -0.028
   FeHSO4+2              3.363e-034  2.604e-034   -33.473   -33.584    -0.111
   FeCl3                 1.176e-035  1.177e-035   -34.930   -34.929     0.000
   Fe2(OH)2+4            7.635e-036  2.745e-036   -35.117   -35.561    -0.444



   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.870   -47.564    -0.694
H(0)            1.905e-009
   H2                    9.524e-010  9.531e-010    -9.021    -9.021     0.000
K               1.893e-005
   K+                    1.893e-005  1.774e-005    -4.723    -4.751    -0.028
   KSO4-                 4.819e-011  4.520e-011   -10.317   -10.345    -0.028
Mg              7.689e-005
   Mg+2                  7.503e-005  5.856e-005    -4.125    -4.232    -0.108
   MgHCO3+               1.589e-006  1.490e-006    -5.799    -5.827    -0.028
   MgCO3                 2.561e-007  2.563e-007    -6.592    -6.591     0.000
   MgOH+                 1.019e-008  9.560e-009    -7.992    -8.020    -0.028
   MgSO4                 4.973e-009  4.977e-009    -8.303    -8.303     0.000
Mn(2)           1.655e-005
   Mn+2                  1.147e-005  8.882e-006    -4.940    -5.051    -0.111
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.835e-006  1.722e-006    -5.736    -5.764    -0.028
   MnOH+                 1.094e-008  1.027e-008    -7.961    -7.989    -0.028
   MnCl+                 3.570e-009  3.349e-009    -8.447    -8.475    -0.028
   MnSO4                 5.722e-010  5.727e-010    -9.242    -9.242     0.000
   MnCl2                 1.352e-013  1.353e-013   -12.869   -12.869     0.000
   Mn(OH)3-              1.364e-017  1.280e-017   -16.865   -16.893    -0.028
   MnCl3-                3.677e-018  3.450e-018   -17.434   -17.462    -0.028
Mn(3)           9.354e-036
   Mn+3                  9.354e-036  5.261e-036   -35.029   -35.279    -0.250
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.027   -81.138    -0.111
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.212   -95.240    -0.028
Na              2.176e-004
   Na+                   2.174e-004  2.040e-004    -3.663    -3.690    -0.028
   NaHCO3                2.493e-007  2.495e-007    -6.603    -6.603     0.000
   NaCO3-                1.857e-008  1.742e-008    -7.731    -7.759    -0.028
   NaSO4-                3.952e-010  3.707e-010    -9.403    -9.431    -0.028
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.339   -74.338     0.000
S(-2)           2.083e-004
   HS-                   1.423e-004  1.335e-004    -3.847    -3.874    -0.028
   H2S                   2.594e-005  2.596e-005    -4.586    -4.586     0.000
   Fe(HS)2               9.542e-006  9.549e-006    -5.020    -5.020     0.000
   S5-2                  1.909e-006  1.526e-006    -5.719    -5.817    -0.097
   S4-2                  1.122e-006  8.901e-007    -5.950    -6.051    -0.100
   S6-2                  9.813e-007  7.897e-007    -6.008    -6.103    -0.094
   AsS(OH)(HS)-          3.095e-007  2.903e-007    -6.509    -6.537    -0.028
   Fe(HS)3-              1.480e-007  1.388e-007    -6.830    -6.857    -0.028
   S-2                   9.365e-010  7.252e-010    -9.028    -9.140    -0.111
   S3-2                  3.983e-010  3.137e-010    -9.400    -9.504    -0.104
   S2-2                  2.275e-011  1.780e-011   -10.643   -10.750    -0.106
   As3S4(HS)2-           2.045e-017  1.918e-017   -16.689   -16.717    -0.028
S(6)            5.248e-007
   SO4-2                 4.665e-007  3.626e-007    -6.331    -6.441    -0.109
   CaSO4                 5.221e-008  5.225e-008    -7.282    -7.282     0.000
   MgSO4                 4.973e-009  4.977e-009    -8.303    -8.303     0.000
   MnSO4                 5.722e-010  5.727e-010    -9.242    -9.242     0.000
   NaSO4-                3.952e-010  3.707e-010    -9.403    -9.431    -0.028
   BaSO4                 7.490e-011  7.496e-011   -10.125   -10.125     0.000
   KSO4-                 4.819e-011  4.520e-011   -10.317   -10.345    -0.028
   FeSO4                 3.872e-011  3.875e-011   -10.412   -10.412     0.000
   HSO4-                 8.357e-013  7.839e-013   -12.078   -12.106    -0.028
   CaHSO4+               7.257e-015  6.807e-015   -14.139   -14.167    -0.028
   FeHSO4+               6.038e-018  5.664e-018   -17.219   -17.247    -0.028
   FeSO4+                4.662e-027  4.373e-027   -26.331   -26.359    -0.028
   Fe(SO4)2-             3.698e-032  3.469e-032   -31.432   -31.460    -0.028
   FeHSO4+2              3.363e-034  2.604e-034   -33.473   -33.584    -0.111

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.97  -18.35   -1.38  As2O3
Artinite         -8.10    1.50    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.53  -45.31    8.23  As2O5
As2S3(am)        -8.03  -52.93  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -10.65  -60.76  -50.11  Ba3(AsO4)2
Barite           -2.85  -12.83   -9.97  BaSO4
Birnessite      -27.48   16.13   43.60  MnO2
Bixbyite        -24.03  -24.64   -0.61  Mn2O3
Brucite          -5.77   11.07   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.13  -51.03  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.20   -3.06   -2.86  CH4
Claudetite      -17.01  -18.35   -1.34  As2O3
CO2(g)           -2.50   -3.96   -1.47  CO2
Dolomite         -0.96  -18.05  -17.09  CaMg(CO3)2
Dolomite(d)      -1.51  -18.05  -16.54  CaMg(CO3)2
Epsomite         -8.53  -10.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.47   -4.51   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.47   -2.44   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.01  -39.02  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.87   -9.02   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.59   -4.59   -1.00  H2S
Halite           -9.31   -7.72    1.58  NaCl
Hausmannite     -24.40   36.63   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.22  -37.19  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.45  -27.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.31  -44.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.38  -43.59   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.25  -42.53   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.10  -46.49   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.21   -2.44   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.54   -9.57   -8.03  MgCO3
Magnetite         3.35    7.08    3.74  Fe3O4
Manganite       -12.15   13.19   25.34  MnOOH
Melanterite     -10.45  -12.66   -2.21  FeSO4:7H2O
Mirabilite      -12.71  -13.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.17  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.06  -56.76  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.83  -13.12    2.71  MnCl2:4H2O
MnS(Green)       -5.07   -1.27    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.80   -6.35   -0.55  NaHCO3
Natron          -11.41  -12.72   -1.31  Na2CO3:10H2O
Nesquehonite     -3.95   -9.57   -5.62  MgCO3:3H2O
Nsutite         -26.44   16.13   42.56  MnO2
O2(g)           -71.45  -74.34   -2.89  O2
Orpiment         -6.63  -52.93  -46.30  As2S3
Portlandite     -10.64   12.16   22.80  Ca(OH)2
Pyrite           10.38   -8.10  -18.48  FeS2
Pyrochroite      -4.95   10.25   15.20  Mn(OH)2
Pyrolusite      -25.25   16.13   41.38  MnO2
Realgar          -3.69  -23.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite         -0.67  -11.56  -10.89  FeCO3



Siderite(d)(3)   -1.11  -11.56  -10.45  FeCO3
Sulfur           -3.55  -18.57  -15.03  S
Thenardite      -13.64  -13.82   -0.18  Na2SO4
Thermonatrite   -12.84  -12.72    0.13  Na2CO3:H2O
Trona           -18.28  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.16  -11.72   -8.56  BaCO3

Reaction step 13.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.89  -12.86   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.913e-002 -8.728e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.602e-005
Manganite          -12.22   13.12   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.330e-004  4.330e-004
Siderite(d)(3)      -1.04  -11.49  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 8.893e-005  Surface charge, eq

Hfo_s         
 5.292e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.504e-006       0.662  3.504e-006      -5.455
Hfo_sOHCa+2      1.671e-006       0.316  1.671e-006      -5.777
Hfo_sOFe+        7.897e-008       0.015  7.897e-008      -7.103
Hfo_sOH          2.335e-008       0.004  2.335e-008      -7.632
Hfo_sOH2+        1.139e-008       0.002  1.139e-008      -7.943
Hfo_sOHBa+2      2.758e-009       0.001  2.758e-009      -8.559
Hfo_sO-          1.097e-009       0.000  1.097e-009      -8.960

Hfo           
 8.893e-005  Surface charge, eq

Hfo_w         
 2.117e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.182e-004       0.558  1.182e-004      -3.928



Hfo_wOH2+        5.763e-005       0.272  5.763e-005      -4.239
Hfo_wOMn+        1.408e-005       0.067  1.408e-005      -4.851
Hfo_wOMg+        6.988e-006       0.033  6.988e-006      -5.156
Hfo_wO-          5.550e-006       0.026  5.550e-006      -5.256
Hfo_wOCa+        5.115e-006       0.024  5.115e-006      -5.291
Hfo_wOFe+        3.729e-006       0.018  3.729e-006      -5.428
Hfo_wOFeOH       4.012e-007       0.002  4.012e-007      -6.397
Hfo_wH2AsO3      1.918e-008       0.000  1.918e-008      -7.717
Hfo_wOHSO4-2     2.449e-010       0.000  2.449e-010      -9.611
Hfo_wOBa+        1.220e-010       0.000  1.220e-010      -9.913
Hfo_wSO4-        5.987e-011       0.000  5.987e-011     -10.223
Hfo_wOHAsO4-3    4.749e-015       0.000  4.749e-015     -14.323
Hfo_wHAsO4-      2.529e-017       0.000  2.529e-017     -16.597
Hfo_wH2AsO4      3.991e-019       0.000  3.991e-019     -18.399

Mno           
-3.587e-033  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.600e-032       0.000  1.600e-032     -31.796
Mno_O3-2         1.796e-033       0.000  1.796e-033     -32.746
Mno_O3Ca         9.929e-034       0.000  9.929e-034     -33.003
Mno_O3HMn+       5.497e-035       0.000  5.497e-035     -34.260
Mno_O3Na-        3.876e-035       0.000  3.876e-035     -34.412
Mno_O3Mg         2.900e-035       0.000  2.900e-035     -34.538
Mno_O3H-         1.546e-035       0.000  1.546e-035     -34.811
Mno_O3Ba         1.115e-035       0.000  1.115e-035     -34.953
Mno_O3HCa+       2.976e-036       0.000  2.976e-036     -35.526
Mno_O3HBa+       5.977e-038       0.000  5.977e-038     -37.224
Mno_O3HMg+       5.887e-038       0.000  5.887e-038     -37.230
Mno_O3HNa        3.115e-038       0.000  3.115e-038     -37.507
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        1.730e-046       0.000  1.730e-046     -45.762
Mno_O3H3Cl       4.404e-049       0.000  4.404e-049     -48.356

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.118e-007  3.118e-007
Ba               5.430e-007  5.430e-007
C                3.606e-003  3.606e-003
Ca               1.021e-003  1.021e-003
Cl               9.873e-005  9.873e-005
Fe               1.277e-005  1.277e-005
K                1.893e-005  1.893e-005
Mg               7.788e-005  7.788e-005
Mn               1.757e-005  1.757e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.602      Charge balance
                                       pe  =  -4.663      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.660e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.685e-003
                       Total CO2 (mol/kg)  =  2.630e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.895e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.63
                               Iterations  =  61



                                  Total H  = 1.110182e+002
                                  Total O  = 5.551357e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.273e-007  4.002e-007    -6.369    -6.398    -0.028
   H+                    2.656e-008  2.501e-008    -7.576    -7.602    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.118e-007
   AsS(OH)(HS)-          3.111e-007  2.914e-007    -6.507    -6.536    -0.028
   H3AsO3                6.309e-010  6.314e-010    -9.200    -9.200     0.000
   H2AsO3-               1.908e-011  1.787e-011   -10.719   -10.748    -0.028
   As3S4(HS)2-           2.619e-017  2.453e-017   -16.582   -16.610    -0.028
   H4AsO3+               8.355e-018  7.825e-018   -17.078   -17.107    -0.028
   HAsO3-2               1.853e-018  1.426e-018   -17.732   -17.846    -0.114
   AsO3-3                2.052e-026  1.137e-026   -25.688   -25.944    -0.256
As(5)           1.992e-017
   HAsO4-2               1.535e-017  1.181e-017   -16.814   -16.928    -0.114
   H2AsO4-               4.559e-018  4.270e-018   -17.341   -17.370    -0.028
   AsO4-3                1.908e-021  1.057e-021   -20.719   -20.976    -0.256
   H3AsO4                2.129e-023  2.131e-023   -22.672   -22.671     0.000
Ba              5.430e-007
   Ba+2                  5.323e-007  4.094e-007    -6.274    -6.388    -0.114
   BaHCO3+               9.660e-009  9.047e-009    -8.015    -8.044    -0.028
   BaCO3                 9.134e-010  9.142e-010    -9.039    -9.039     0.000
   BaSO4                 6.892e-011  6.897e-011   -10.162   -10.161     0.000
   BaOH+                 5.922e-013  5.546e-013   -12.228   -12.256    -0.028
C(-4)           9.762e-004
   CH4                   9.762e-004  9.770e-004    -3.010    -3.010     0.000
C(4)            2.630e-003
   HCO3-                 2.458e-003  2.305e-003    -2.609    -2.637    -0.028
   CO2                   1.295e-004  1.296e-004    -3.888    -3.887     0.000
   CaHCO3+               2.406e-005  2.253e-005    -4.619    -4.647    -0.028
   CO3-2                 5.584e-006  4.322e-006    -5.253    -5.364    -0.111
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.068e-006  1.936e-006    -5.684    -5.713    -0.028
   MgHCO3+               1.696e-006  1.588e-006    -5.771    -5.799    -0.028
   NaHCO3                2.637e-007  2.640e-007    -6.579    -6.578     0.000
   MgCO3                 2.426e-007  2.428e-007    -6.615    -6.615     0.000
   FeHCO3+               1.855e-007  1.738e-007    -6.732    -6.760    -0.028
   FeCO3                 7.808e-008  7.815e-008    -7.107    -7.107     0.000
   NaCO3-                1.750e-008  1.639e-008    -7.757    -7.785    -0.028
   BaHCO3+               9.660e-009  9.047e-009    -8.015    -8.044    -0.028
   BaCO3                 9.134e-010  9.142e-010    -9.039    -9.039     0.000
Ca              1.021e-003
   Ca+2                  9.909e-004  7.665e-004    -3.004    -3.115    -0.112
   CaHCO3+               2.406e-005  2.253e-005    -4.619    -4.647    -0.028
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.136e-008  5.140e-008    -7.289    -7.289     0.000
   CaOH+                 5.430e-009  5.085e-009    -8.265    -8.294    -0.028
   CaHSO4+               8.043e-015  7.532e-015   -14.095   -14.123    -0.028
Cl              9.873e-005
   Cl-                   9.873e-005  9.240e-005    -4.006    -4.034    -0.029
   MnCl+                 3.789e-009  3.548e-009    -8.421    -8.450    -0.028
   FeCl+                 1.027e-010  9.614e-011    -9.989   -10.017    -0.028
   MnCl2                 1.430e-013  1.431e-013   -12.845   -12.844     0.000
   MnCl3-                3.889e-018  3.642e-018   -17.410   -17.439    -0.028
   FeCl+2                5.678e-027  4.367e-027   -26.246   -26.360    -0.114
   FeCl2+                1.925e-030  1.803e-030   -29.716   -29.744    -0.028
   FeCl3                 1.664e-035  1.666e-035   -34.779   -34.778     0.000
Fe(2)           1.277e-005
   Fe(HS)2               1.134e-005  1.135e-005    -4.945    -4.945     0.000
   Fe+2                  9.800e-007  7.538e-007    -6.009    -6.123    -0.114



   FeHCO3+               1.855e-007  1.738e-007    -6.732    -6.760    -0.028
   Fe(HS)3-              1.716e-007  1.607e-007    -6.765    -6.794    -0.028
   FeCO3                 7.808e-008  7.815e-008    -7.107    -7.107     0.000
   FeOH+                 1.018e-008  9.529e-009    -7.992    -8.021    -0.028
   FeCl+                 1.027e-010  9.614e-011    -9.989   -10.017    -0.028
   FeSO4                 4.502e-011  4.506e-011   -10.347   -10.346     0.000
   Fe(OH)2               3.240e-012  3.242e-012   -11.490   -11.489     0.000
   Fe(OH)3-              5.142e-015  4.816e-015   -14.289   -14.317    -0.028
   FeHSO4+               7.910e-018  7.408e-018   -17.102   -17.130    -0.028
Fe(3)           3.430e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.710e-015  5.348e-015   -14.243   -14.272    -0.028
   Fe(OH)4-              1.072e-015  1.004e-015   -14.970   -14.998    -0.028
   FeOH+2                5.252e-019  4.040e-019   -18.280   -18.394    -0.114
   Fe+3                  2.825e-024  1.565e-024   -23.549   -23.805    -0.256
   FeSO4+                6.160e-027  5.768e-027   -26.210   -26.239    -0.028
   FeCl+2                5.678e-027  4.367e-027   -26.246   -26.360    -0.114
   FeCl2+                1.925e-030  1.803e-030   -29.716   -29.744    -0.028
   Fe(SO4)2-             4.529e-032  4.242e-032   -31.344   -31.372    -0.028
   FeHSO4+2              5.023e-034  3.864e-034   -33.299   -33.413    -0.114
   FeCl3                 1.664e-035  1.666e-035   -34.779   -34.778     0.000
   Fe2(OH)2+4            1.255e-035  4.393e-036   -34.901   -35.357    -0.456
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.597   -47.309    -0.712
H(0)            1.872e-009
   H2                    9.361e-010  9.369e-010    -9.029    -9.028     0.000
K               1.893e-005
   K+                    1.893e-005  1.771e-005    -4.723    -4.752    -0.029
   KSO4-                 4.467e-011  4.183e-011   -10.350   -10.378    -0.028
Mg              7.788e-005
   Mg+2                  7.592e-005  5.888e-005    -4.120    -4.230    -0.110
   MgHCO3+               1.696e-006  1.588e-006    -5.771    -5.799    -0.028
   MgCO3                 2.426e-007  2.428e-007    -6.615    -6.615     0.000
   MgOH+                 9.126e-009  8.547e-009    -8.040    -8.068    -0.028
   MgSO4                 4.636e-009  4.640e-009    -8.334    -8.334     0.000
Mn(2)           1.757e-005
   Mn+2                  1.226e-005  9.426e-006    -4.912    -5.026    -0.114
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.068e-006  1.936e-006    -5.684    -5.713    -0.028
   MnOH+                 1.034e-008  9.686e-009    -7.985    -8.014    -0.028
   MnCl+                 3.789e-009  3.548e-009    -8.421    -8.450    -0.028
   MnSO4                 5.629e-010  5.634e-010    -9.250    -9.249     0.000
   MnCl2                 1.430e-013  1.431e-013   -12.845   -12.844     0.000
   Mn(OH)3-              1.019e-017  9.544e-018   -16.992   -17.020    -0.028
   MnCl3-                3.889e-018  3.642e-018   -17.410   -17.439    -0.028
Mn(3)           1.143e-035
   Mn+3                  1.143e-035  6.334e-036   -34.942   -35.198    -0.256
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.188   -81.302    -0.114
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.320   -95.349    -0.028
Na              2.176e-004
   Na+                   2.173e-004  2.036e-004    -3.663    -3.691    -0.028
   NaHCO3                2.637e-007  2.640e-007    -6.579    -6.578     0.000
   NaCO3-                1.750e-008  1.639e-008    -7.757    -7.785    -0.028
   NaSO4-                3.663e-010  3.431e-010    -9.436    -9.465    -0.028
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.324   -74.323     0.000
S(-2)           2.084e-004
   HS-                   1.388e-004  1.300e-004    -3.858    -3.886    -0.028
   H2S                   2.841e-005  2.843e-005    -4.547    -4.546     0.000
   Fe(HS)2               1.134e-005  1.135e-005    -4.945    -4.945     0.000
   S5-2                  1.661e-006  1.321e-006    -5.780    -5.879    -0.100
   S4-2                  9.764e-007  7.705e-007    -6.010    -6.113    -0.103
   S6-2                  8.535e-007  6.836e-007    -6.069    -6.165    -0.096
   AsS(OH)(HS)-          3.111e-007  2.914e-007    -6.507    -6.536    -0.028
   Fe(HS)3-              1.716e-007  1.607e-007    -6.765    -6.794    -0.028
   S-2                   8.161e-010  6.277e-010    -9.088    -9.202    -0.114



   S3-2                  3.468e-010  2.715e-010    -9.460    -9.566    -0.106
   S2-2                  1.981e-011  1.541e-011   -10.703   -10.812    -0.109
   As3S4(HS)2-           2.619e-017  2.453e-017   -16.582   -16.610    -0.028
S(6)            4.924e-007
   SO4-2                 4.353e-007  3.361e-007    -6.361    -6.474    -0.112
   CaSO4                 5.136e-008  5.140e-008    -7.289    -7.289     0.000
   MgSO4                 4.636e-009  4.640e-009    -8.334    -8.334     0.000
   MnSO4                 5.629e-010  5.634e-010    -9.250    -9.249     0.000
   NaSO4-                3.663e-010  3.431e-010    -9.436    -9.465    -0.028
   BaSO4                 6.892e-011  6.897e-011   -10.162   -10.161     0.000
   FeSO4                 4.502e-011  4.506e-011   -10.347   -10.346     0.000
   KSO4-                 4.467e-011  4.183e-011   -10.350   -10.378    -0.028
   HSO4-                 8.728e-013  8.174e-013   -12.059   -12.088    -0.028
   CaHSO4+               8.043e-015  7.532e-015   -14.095   -14.123    -0.028
   FeHSO4+               7.910e-018  7.408e-018   -17.102   -17.130    -0.028
   FeSO4+                6.160e-027  5.768e-027   -26.210   -26.239    -0.028
   Fe(SO4)2-             4.529e-032  4.242e-032   -31.344   -31.372    -0.028
   FeHSO4+2              5.023e-034  3.864e-034   -33.299   -33.413    -0.114

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.23   -9.59   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.02  -18.40   -1.38  As2O3
Artinite         -8.22    1.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.57  -45.34    8.23  As2O5
As2S3(am)        -7.96  -52.86  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -11.01  -61.12  -50.11  Ba3(AsO4)2
Barite           -2.89  -12.86   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.17  -24.79   -0.61  Mn2O3
Brucite          -5.87   10.97   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.39  -51.30  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.15   -3.01   -2.86  CH4
Claudetite      -17.06  -18.40   -1.34  As2O3
CO2(g)           -2.42   -3.89   -1.47  CO2
Dolomite         -0.98  -18.07  -17.09  CaMg(CO3)2
Dolomite(d)      -1.53  -18.07  -16.54  CaMg(CO3)2
Epsomite         -8.56  -10.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.45   -4.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.51   -2.41   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.16  -38.87  -45.03  Fe3S4
Gypsum           -5.01   -9.59   -4.58  CaSO4:2H2O
H2(g)            -5.88   -9.03   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.55   -4.55   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.62   36.41   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.29  -37.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.64  -27.40   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.21  -44.04   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.29  -43.50   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.16  -42.44   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.96  -46.35   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.24   -2.41   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.57   -9.59   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -12.22   13.12   25.34  MnOOH



Melanterite     -10.39  -12.60   -2.21  FeSO4:7H2O
Mirabilite      -12.74  -13.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.11  -89.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.32  -57.03  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.80  -13.09    2.71  MnCl2:4H2O
MnS(Green)       -5.11   -1.31    3.80  MnS
MnSO4           -14.17  -11.50    2.67  MnSO4
Nahcolite        -5.78   -6.33   -0.55  NaHCO3
Natron          -11.44  -12.75   -1.31  Na2CO3:10H2O
Nesquehonite     -3.97   -9.59   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.06   42.56  MnO2
O2(g)           -71.43  -74.32   -2.89  O2
Orpiment         -6.56  -52.86  -46.30  As2S3
Portlandite     -10.71   12.09   22.80  Ca(OH)2
Pyrite           10.46   -8.02  -18.48  FeS2
Pyrochroite      -5.02   10.18   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.68  -23.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.60  -11.49  -10.89  FeCO3
Siderite(d)(3)   -1.04  -11.49  -10.45  FeCO3
Sulfur           -3.50  -18.53  -15.03  S
Thenardite      -13.68  -13.86   -0.18  Na2SO4
Thermonatrite   -12.87  -12.75    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.19  -11.75   -8.56  BaCO3

Reaction step 14.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.93  -12.90   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.61   15.99   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.906e-002 -9.369e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.846e-005
Manganite          -12.29   13.05   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.332e-004  4.332e-004
Siderite(d)(3)      -0.97  -11.42  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           



 9.295e-005  Surface charge, eq
Hfo_s         

 5.291e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.371e-006       0.637  3.371e-006      -5.472
Hfo_sOHCa+2      1.790e-006       0.338  1.790e-006      -5.747
Hfo_sOFe+        8.857e-008       0.017  8.857e-008      -7.053
Hfo_sOH          2.371e-008       0.004  2.371e-008      -7.625
Hfo_sOH2+        1.288e-008       0.002  1.288e-008      -7.890
Hfo_sOHBa+2      2.780e-009       0.001  2.780e-009      -8.556
Hfo_sO-          9.998e-010       0.000  9.998e-010      -9.000

Hfo           
 9.295e-005  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.156e-004       0.546  1.156e-004      -3.937
Hfo_wOH2+        6.278e-005       0.297  6.278e-005      -4.202
Hfo_wOMn+        1.306e-005       0.062  1.306e-005      -4.884
Hfo_wOMg+        6.159e-006       0.029  6.159e-006      -5.210
Hfo_wO-          4.874e-006       0.023  4.874e-006      -5.312
Hfo_wOCa+        4.742e-006       0.022  4.742e-006      -5.324
Hfo_wOFe+        4.030e-006       0.019  4.030e-006      -5.395
Hfo_wOFeOH       3.893e-007       0.002  3.893e-007      -6.410
Hfo_wH2AsO3      1.791e-008       0.000  1.791e-008      -7.747
Hfo_wOHSO4-2     2.227e-010       0.000  2.227e-010      -9.652
Hfo_wOBa+        1.064e-010       0.000  1.064e-010      -9.973
Hfo_wSO4-        6.064e-011       0.000  6.064e-011     -10.217
Hfo_wOHAsO4-3    3.262e-015       0.000  3.262e-015     -14.486
Hfo_wHAsO4-      2.155e-017       0.000  2.155e-017     -16.667
Hfo_wH2AsO4      3.788e-019       0.000  3.788e-019     -18.422

Mno           
-1.367e-024  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.454e-024       0.000  6.454e-024     -23.190
Mno_O3-2         6.860e-025       0.000  6.860e-025     -24.164
Mno_O3Ca         4.004e-025       0.000  4.004e-025     -24.397
Mno_O3HMn+       2.469e-026       0.000  2.469e-026     -25.607
Mno_O3Na-        1.478e-026       0.000  1.478e-026     -25.830
Mno_O3Mg         1.112e-026       0.000  1.112e-026     -25.954
Mno_O3H-         6.580e-027       0.000  6.580e-027     -26.182
Mno_O3Ba         4.229e-027       0.000  4.229e-027     -26.374
Mno_O3HCa+       1.337e-027       0.000  1.337e-027     -26.874
Mno_O3HBa+       2.525e-029       0.000  2.525e-029     -28.598
Mno_O3HMg+       2.514e-029       0.000  2.514e-029     -28.600
Mno_O3HNa        1.323e-029       0.000  1.323e-029     -28.878
Mno_O3H2         4.739e-032       0.000  4.739e-032     -31.324
Mno_O3H3+        9.134e-038       0.000  9.134e-038     -37.039
Mno_O3H3Cl       2.321e-040       0.000  2.321e-040     -39.634

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.130e-007  3.130e-007
Ba               5.430e-007  5.430e-007
C                3.870e-003  3.870e-003



Ca               1.085e-003  1.085e-003
Cl               9.873e-005  9.873e-005
Fe               1.491e-005  1.491e-005
K                1.893e-005  1.893e-005
Mg               7.870e-005  7.870e-005
Mn               1.857e-005  1.857e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.555      Charge balance
                                       pe  =  -4.612      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.855e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.826e-003
                       Total CO2 (mol/kg)  =  2.795e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.936e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.43
                               Iterations  =  46
                                  Total H  = 1.110186e+002
                                  Total O  = 5.551397e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.843e-007  3.593e-007    -6.415    -6.445    -0.029
   H+                    2.963e-008  2.786e-008    -7.528    -7.555    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.130e-007
   AsS(OH)(HS)-          3.124e-007  2.921e-007    -6.505    -6.534    -0.029
   H3AsO3                6.024e-010  6.029e-010    -9.220    -9.220     0.000
   H2AsO3-               1.639e-011  1.532e-011   -10.786   -10.815    -0.029
   As3S4(HS)2-           3.280e-017  3.067e-017   -16.484   -16.513    -0.029
   H4AsO3+               8.900e-018  8.322e-018   -17.051   -17.080    -0.029
   HAsO3-2               1.436e-018  1.097e-018   -17.843   -17.960    -0.117
   AsO3-3                1.439e-026  7.859e-027   -25.842   -26.105    -0.263
As(5)           1.607e-017
   HAsO4-2               1.209e-017  9.238e-018   -16.918   -17.034    -0.117
   H2AsO4-               3.979e-018  3.720e-018   -17.400   -17.429    -0.029
   AsO4-3                1.359e-021  7.424e-022   -20.867   -21.129    -0.263
   H3AsO4                2.066e-023  2.068e-023   -22.685   -22.684     0.000
Ba              5.430e-007
   Ba+2                  5.319e-007  4.065e-007    -6.274    -6.391    -0.117
   BaHCO3+               1.014e-008  9.476e-009    -7.994    -8.023    -0.029
   BaCO3                 8.590e-010  8.598e-010    -9.066    -9.066     0.000
   BaSO4                 6.362e-011  6.367e-011   -10.196   -10.196     0.000
   BaOH+                 5.288e-013  4.944e-013   -12.277   -12.306    -0.029
C(-4)           1.075e-003
   CH4                   1.075e-003  1.076e-003    -2.968    -2.968     0.000
C(4)            2.795e-003
   HCO3-                 2.597e-003  2.432e-003    -2.586    -2.614    -0.028
   CO2                   1.522e-004  1.523e-004    -3.818    -3.817     0.000
   CaHCO3+               2.684e-005  2.510e-005    -4.571    -4.600    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.322e-006  4.094e-006    -5.274    -5.388    -0.114
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.307e-006  2.157e-006    -5.637    -5.666    -0.029
   MgHCO3+               1.799e-006  1.682e-006    -5.745    -5.774    -0.029
   NaHCO3                2.778e-007  2.780e-007    -6.556    -6.556     0.000
   FeHCO3+               2.413e-007  2.256e-007    -6.618    -6.647    -0.029
   MgCO3                 2.307e-007  2.309e-007    -6.637    -6.637     0.000
   FeCO3                 9.101e-008  9.109e-008    -7.041    -7.041     0.000



   NaCO3-                1.658e-008  1.550e-008    -7.781    -7.810    -0.029
   BaHCO3+               1.014e-008  9.476e-009    -7.994    -8.023    -0.029
   BaCO3                 8.590e-010  8.598e-010    -9.066    -9.066     0.000
Ca              1.085e-003
   Ca+2                  1.052e-003  8.092e-004    -2.978    -3.092    -0.114
   CaHCO3+               2.684e-005  2.510e-005    -4.571    -4.600    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.041e-008  5.046e-008    -7.297    -7.297     0.000
   CaOH+                 5.155e-009  4.820e-009    -8.288    -8.317    -0.029
   CaHSO4+               8.807e-015  8.235e-015   -14.055   -14.084    -0.029
Cl              9.873e-005
   Cl-                   9.873e-005  9.225e-005    -4.006    -4.035    -0.029
   MnCl+                 4.000e-009  3.740e-009    -8.398    -8.427    -0.029
   FeCl+                 1.263e-010  1.181e-010    -9.898    -9.928    -0.029
   MnCl2                 1.505e-013  1.506e-013   -12.823   -12.822     0.000
   MnCl3-                4.092e-018  3.826e-018   -17.388   -17.417    -0.029
   FeCl+2                7.883e-027  6.025e-027   -26.103   -26.220    -0.117
   FeCl2+                2.655e-030  2.483e-030   -29.576   -29.605    -0.029
   FeCl3                 2.288e-035  2.290e-035   -34.640   -34.640     0.000
Fe(2)           1.491e-005
   Fe(HS)2               1.316e-005  1.317e-005    -4.881    -4.880     0.000
   Fe+2                  1.214e-006  9.276e-007    -5.916    -6.033    -0.117
   FeHCO3+               2.413e-007  2.256e-007    -6.618    -6.647    -0.029
   Fe(HS)3-              1.936e-007  1.810e-007    -6.713    -6.742    -0.029
   FeCO3                 9.101e-008  9.109e-008    -7.041    -7.041     0.000
   FeOH+                 1.126e-008  1.053e-008    -7.948    -7.978    -0.029
   FeCl+                 1.263e-010  1.181e-010    -9.898    -9.928    -0.029
   FeSO4                 5.150e-011  5.155e-011   -10.288   -10.288     0.000
   Fe(OH)2               3.213e-012  3.216e-012   -11.493   -11.493     0.000
   Fe(OH)3-              4.587e-015  4.289e-015   -14.338   -14.368    -0.029
   FeHSO4+               1.010e-017  9.440e-018   -16.996   -17.025    -0.029
Fe(3)           3.485e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              6.370e-015  5.956e-015   -14.196   -14.225    -0.029
   Fe(OH)4-              9.641e-016  9.015e-016   -15.016   -15.045    -0.029
   FeOH+2                6.557e-019  5.012e-019   -18.183   -18.300    -0.117
   Fe+3                  3.959e-024  2.163e-024   -23.402   -23.665    -0.263
   FeSO4+                7.925e-027  7.410e-027   -26.101   -26.130    -0.029
   FeCl+2                7.883e-027  6.025e-027   -26.103   -26.220    -0.117
   FeCl2+                2.655e-030  2.483e-030   -29.576   -29.605    -0.029
   Fe(SO4)2-             5.418e-032  5.066e-032   -31.266   -31.295    -0.029
   FeHSO4+2              7.233e-034  5.528e-034   -33.141   -33.257    -0.117
   FeCl3                 2.288e-035  2.290e-035   -34.640   -34.640     0.000
   Fe2(OH)2+4            1.981e-035  6.760e-036   -34.703   -35.170    -0.467
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.346   -47.075    -0.730
H(0)            1.842e-009
   H2                    9.211e-010  9.219e-010    -9.036    -9.035     0.000
K               1.893e-005
   K+                    1.893e-005  1.769e-005    -4.723    -4.752    -0.029
   KSO4-                 4.153e-011  3.883e-011   -10.382   -10.411    -0.029
Mg              7.870e-005
   Mg+2                  7.666e-005  5.910e-005    -4.115    -4.228    -0.113
   MgHCO3+               1.799e-006  1.682e-006    -5.745    -5.774    -0.029
   MgCO3                 2.307e-007  2.309e-007    -6.637    -6.637     0.000
   MgOH+                 8.238e-009  7.702e-009    -8.084    -8.113    -0.029
   MgSO4                 4.326e-009  4.330e-009    -8.364    -8.364     0.000
Mn(2)           1.857e-005
   Mn+2                  1.302e-005  9.951e-006    -4.885    -5.002    -0.117
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.307e-006  2.157e-006    -5.637    -5.666    -0.029
   MnOH+                 9.819e-009  9.181e-009    -8.008    -8.037    -0.029
   MnCl+                 4.000e-009  3.740e-009    -8.398    -8.427    -0.029
   MnSO4                 5.525e-010  5.530e-010    -9.258    -9.257     0.000
   MnCl2                 1.505e-013  1.506e-013   -12.823   -12.822     0.000
   Mn(OH)3-              7.799e-018  7.292e-018   -17.108   -17.137    -0.029
   MnCl3-                4.092e-018  3.826e-018   -17.388   -17.417    -0.029
Mn(3)           1.375e-035



   Mn+3                  1.375e-035  7.508e-036   -34.862   -35.124    -0.263
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.335   -81.452    -0.117
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.419   -95.448    -0.029
Na              2.176e-004
   Na+                   2.173e-004  2.033e-004    -3.663    -3.692    -0.029
   NaHCO3                2.778e-007  2.780e-007    -6.556    -6.556     0.000
   NaCO3-                1.658e-008  1.550e-008    -7.781    -7.810    -0.029
   NaSO4-                3.406e-010  3.184e-010    -9.468    -9.497    -0.029
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.310   -74.309     0.000
S(-2)           2.084e-004
   HS-                   1.350e-004  1.262e-004    -3.870    -3.899    -0.029
   H2S                   3.072e-005  3.074e-005    -4.513    -4.512     0.000
   Fe(HS)2               1.316e-005  1.317e-005    -4.881    -4.880     0.000
   S5-2                  1.455e-006  1.151e-006    -5.837    -5.939    -0.102
   S4-2                  8.555e-007  6.717e-007    -6.068    -6.173    -0.105
   S6-2                  7.474e-007  5.959e-007    -6.126    -6.225    -0.098
   AsS(OH)(HS)-          3.124e-007  2.921e-007    -6.505    -6.534    -0.029
   Fe(HS)3-              1.936e-007  1.810e-007    -6.713    -6.742    -0.029
   S-2                   7.160e-010  5.472e-010    -9.145    -9.262    -0.117
   S3-2                  3.040e-010  2.367e-010    -9.517    -9.626    -0.109
   S2-2                  1.737e-011  1.343e-011   -10.760   -10.872    -0.112
   As3S4(HS)2-           3.280e-017  3.067e-017   -16.484   -16.513    -0.029
S(6)            4.630e-007
   SO4-2                 4.072e-007  3.125e-007    -6.390    -6.505    -0.115
   CaSO4                 5.041e-008  5.046e-008    -7.297    -7.297     0.000
   MgSO4                 4.326e-009  4.330e-009    -8.364    -8.364     0.000
   MnSO4                 5.525e-010  5.530e-010    -9.258    -9.257     0.000
   NaSO4-                3.406e-010  3.184e-010    -9.468    -9.497    -0.029
   BaSO4                 6.362e-011  6.367e-011   -10.196   -10.196     0.000
   FeSO4                 5.150e-011  5.155e-011   -10.288   -10.288     0.000
   KSO4-                 4.153e-011  3.883e-011   -10.382   -10.411    -0.029
   HSO4-                 9.053e-013  8.464e-013   -12.043   -12.072    -0.029
   CaHSO4+               8.807e-015  8.235e-015   -14.055   -14.084    -0.029
   FeHSO4+               1.010e-017  9.440e-018   -16.996   -17.025    -0.029
   FeSO4+                7.925e-027  7.410e-027   -26.101   -26.130    -0.029
   Fe(SO4)2-             5.418e-032  5.066e-032   -31.266   -31.295    -0.029
   FeHSO4+2              7.233e-034  5.528e-034   -33.141   -33.257    -0.117

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.06  -18.44   -1.38  As2O3
Artinite         -8.33    1.27    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.60  -45.37    8.23  As2O5
As2S3(am)        -7.90  -52.80  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -11.32  -61.43  -50.11  Ba3(AsO4)2
Barite           -2.93  -12.90   -9.97  BaSO4
Birnessite      -27.61   15.99   43.60  MnO2
Bixbyite        -24.31  -24.92   -0.61  Mn2O3
Brucite          -5.96   10.88   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.63  -51.53  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.11   -2.97   -2.86  CH4
Claudetite      -17.10  -18.44   -1.34  As2O3
CO2(g)           -2.35   -3.82   -1.47  CO2
Dolomite         -1.01  -18.10  -17.09  CaMg(CO3)2
Dolomite(d)      -1.56  -18.10  -16.54  CaMg(CO3)2
Epsomite         -8.59  -10.73   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.44   -4.48   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3



Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.54   -2.38   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.30  -38.74  -45.03  Fe3S4
Gypsum           -5.02   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.52   -4.51   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.82   36.21   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.36  -37.33  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.82  -27.58   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.13  -43.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.22  -43.43   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.09  -42.37   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.84  -46.23   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.27   -2.38   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.59   -9.62   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -12.29   13.05   25.34  MnOOH
Melanterite     -10.33  -12.54   -2.21  FeSO4:7H2O
Mirabilite      -12.78  -13.89   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.05  -89.76   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.56  -57.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.78  -13.07    2.71  MnCl2:4H2O
MnS(Green)       -5.15   -1.35    3.80  MnS
MnSO4           -14.18  -11.51    2.67  MnSO4
Nahcolite        -5.76   -6.31   -0.55  NaHCO3
Natron          -11.46  -12.77   -1.31  Na2CO3:10H2O
Nesquehonite     -4.00   -9.62   -5.62  MgCO3:3H2O
Nsutite         -26.57   15.99   42.56  MnO2
O2(g)           -71.42  -74.31   -2.89  O2
Orpiment         -6.50  -52.80  -46.30  As2S3
Portlandite     -10.78   12.02   22.80  Ca(OH)2
Pyrite           10.53   -7.95  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.39   15.99   41.38  MnO2
Realgar          -3.67  -23.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.53  -11.42  -10.89  FeCO3
Siderite(d)(3)   -0.97  -11.42  -10.45  FeCO3
Sulfur           -3.46  -18.49  -15.03  S
Thenardite      -13.71  -13.89   -0.18  Na2SO4
Thermonatrite   -12.90  -12.77    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.22  -11.78   -8.56  BaCO3

Reaction step 15.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.96  -12.93   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.67   15.94   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.900e-002 -9.996e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.058e-002 -2.091e-005
Manganite          -12.35   12.99   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.332e-004  4.332e-004
Siderite(d)(3)      -0.91  -11.36  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 9.688e-005  Surface charge, eq

Hfo_s         
 5.290e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.246e-006       0.614  3.246e-006      -5.489
Hfo_sOHCa+2      1.904e-006       0.360  1.904e-006      -5.720
Hfo_sOFe+        9.821e-008       0.019  9.822e-008      -7.008
Hfo_sOH          2.398e-008       0.005  2.398e-008      -7.620
Hfo_sOH2+        1.439e-008       0.003  1.439e-008      -7.842
Hfo_sOHBa+2      2.793e-009       0.001  2.793e-009      -8.554
Hfo_sO-          9.158e-010       0.000  9.158e-010      -9.038

Hfo           
 9.688e-005  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.129e-004       0.533  1.129e-004      -3.947
Hfo_wOH2+        6.771e-005       0.320  6.771e-005      -4.169
Hfo_wOMn+        1.213e-005       0.057  1.213e-005      -4.916
Hfo_wOMg+        5.458e-006       0.026  5.458e-006      -5.263
Hfo_wOCa+        4.407e-006       0.021  4.407e-006      -5.356
Hfo_wOFe+        4.313e-006       0.020  4.313e-006      -5.365
Hfo_wO-          4.309e-006       0.020  4.309e-006      -5.366
Hfo_wOFeOH       3.773e-007       0.002  3.773e-007      -6.423
Hfo_wH2AsO3      1.690e-008       0.000  1.690e-008      -7.772
Hfo_wOHSO4-2     2.027e-010       0.000  2.027e-010      -9.693
Hfo_wOBa+        9.345e-011       0.000  9.345e-011     -10.029
Hfo_wSO4-        6.096e-011       0.000  6.096e-011     -10.215
Hfo_wOHAsO4-3    2.319e-015       0.000  2.319e-015     -14.635
Hfo_wHAsO4-      1.869e-017       0.000  1.869e-017     -16.728
Hfo_wH2AsO4      3.628e-019       0.000  3.628e-019     -18.440

Mno           
-3.439e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.711e-029       0.000  1.711e-029     -28.767



Mno_O3-2         1.730e-030       0.000  1.730e-030     -29.762
Mno_O3Ca         1.061e-030       0.000  1.061e-030     -29.974
Mno_O3HMn+       7.229e-032       0.000  7.229e-032     -31.141
Mno_O3Na-        3.723e-032       0.000  3.723e-032     -31.429
Mno_O3Mg         2.811e-032       0.000  2.811e-032     -31.551
Mno_O3H-         1.833e-032       0.000  1.833e-032     -31.737
Mno_O3Ba         1.059e-032       0.000  1.059e-032     -31.975
Mno_O3HCa+       3.914e-033       0.000  3.914e-033     -32.407
Mno_O3HMg+       7.020e-035       0.000  7.020e-035     -34.154
Mno_O3HBa+       6.986e-035       0.000  6.986e-035     -34.156
Mno_O3HNa        3.680e-035       0.000  3.680e-035     -34.434
Mno_O3H2         1.458e-037       0.000  1.458e-037     -36.836
Mno_O3H3+        3.104e-043       0.000  3.104e-043     -42.508
Mno_O3H3Cl       7.874e-046       0.000  7.874e-046     -45.104

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.140e-007  3.140e-007
Ba               5.430e-007  5.430e-007
C                4.133e-003  4.133e-003
Ca               1.148e-003  1.148e-003
Cl               9.873e-005  9.873e-005
Fe               1.707e-005  1.707e-005
K                1.893e-005  1.893e-005
Mg               7.941e-005  7.941e-005
Mn               1.957e-005  1.957e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.512      Charge balance
                                       pe  =  -4.566      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.045e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.963e-003
                       Total CO2 (mol/kg)  =  2.958e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.975e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.25
                               Iterations  =  67
                                  Total H  = 1.110190e+002
                                  Total O  = 5.551436e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.484e-007  3.253e-007    -6.458    -6.488    -0.030
   H+                    3.276e-008  3.077e-008    -7.485    -7.512    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.140e-007
   AsS(OH)(HS)-          3.134e-007  2.926e-007    -6.504    -6.534    -0.030
   H3AsO3                5.819e-010  5.824e-010    -9.235    -9.235     0.000
   H2AsO3-               1.435e-011  1.340e-011   -10.843   -10.873    -0.030
   As3S4(HS)2-           4.029e-017  3.762e-017   -16.395   -16.425    -0.030
   H4AsO3+               9.510e-018  8.879e-018   -17.022   -17.052    -0.030
   HAsO3-2               1.144e-018  8.690e-019   -17.942   -18.061    -0.119
   AsO3-3                1.046e-026  5.635e-027   -25.981   -26.249    -0.269
As(5)           1.332e-017
   HAsO4-2               9.776e-018  7.427e-018   -17.010   -17.129    -0.119
   H2AsO4-               3.538e-018  3.303e-018   -17.451   -17.481    -0.030
   AsO4-3                1.003e-021  5.404e-022   -20.999   -21.267    -0.269



   H3AsO4                2.026e-023  2.028e-023   -22.693   -22.693     0.000
Ba              5.430e-007
   Ba+2                  5.315e-007  4.038e-007    -6.274    -6.394    -0.119
   BaHCO3+               1.059e-008  9.891e-009    -7.975    -8.005    -0.030
   BaCO3                 8.117e-010  8.125e-010    -9.091    -9.090     0.000
   BaSO4                 5.890e-011  5.895e-011   -10.230   -10.230     0.000
   BaOH+                 4.762e-013  4.446e-013   -12.322   -12.352    -0.030
C(-4)           1.175e-003
   CH4                   1.175e-003  1.176e-003    -2.930    -2.930     0.000
C(4)            2.958e-003
   HCO3-                 2.733e-003  2.555e-003    -2.563    -2.593    -0.029
   CO2                   1.766e-004  1.768e-004    -3.753    -3.753     0.000
   CaHCO3+               2.969e-005  2.772e-005    -4.527    -4.557    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.092e-006  3.895e-006    -5.293    -5.410    -0.116
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.552e-006  2.382e-006    -5.593    -5.623    -0.030
   MgHCO3+               1.897e-006  1.771e-006    -5.722    -5.752    -0.030
   FeHCO3+               3.074e-007  2.870e-007    -6.512    -6.542    -0.030
   NaHCO3                2.914e-007  2.917e-007    -6.535    -6.535     0.000
   MgCO3                 2.200e-007  2.202e-007    -6.658    -6.657     0.000
   FeCO3                 1.048e-007  1.049e-007    -6.980    -6.979     0.000
   NaCO3-                1.577e-008  1.472e-008    -7.802    -7.832    -0.030
   BaHCO3+               1.059e-008  9.891e-009    -7.975    -8.005    -0.030
   BaCO3                 8.117e-010  8.125e-010    -9.091    -9.090     0.000
Ca              1.148e-003
   Ca+2                  1.113e-003  8.505e-004    -2.954    -3.070    -0.117
   CaHCO3+               2.969e-005  2.772e-005    -4.527    -4.557    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.939e-008  4.943e-008    -7.306    -7.306     0.000
   CaOH+                 4.913e-009  4.587e-009    -8.309    -8.338    -0.030
   CaHSO4+               9.544e-015  8.911e-015   -14.020   -14.050    -0.030
Cl              9.873e-005
   Cl-                   9.873e-005  9.211e-005    -4.006    -4.036    -0.030
   MnCl+                 4.204e-009  3.925e-009    -8.376    -8.406    -0.030
   FeCl+                 1.529e-010  1.428e-010    -9.815    -9.845    -0.030
   MnCl2                 1.577e-013  1.578e-013   -12.802   -12.802     0.000
   MnCl3-                4.288e-018  4.003e-018   -17.368   -17.398    -0.030
   FeCl+2                1.067e-026  8.105e-027   -25.972   -26.091    -0.119
   FeCl2+                3.572e-030  3.335e-030   -29.447   -29.477    -0.030
   FeCl3                 3.069e-035  3.072e-035   -34.513   -34.513     0.000
Fe(2)           1.707e-005
   Fe(HS)2               1.496e-005  1.497e-005    -4.825    -4.825     0.000
   Fe+2                  1.478e-006  1.123e-006    -5.830    -5.950    -0.119
   FeHCO3+               3.074e-007  2.870e-007    -6.512    -6.542    -0.030
   Fe(HS)3-              2.136e-007  1.994e-007    -6.670    -6.700    -0.030
   FeCO3                 1.048e-007  1.049e-007    -6.980    -6.979     0.000
   FeOH+                 1.236e-008  1.154e-008    -7.908    -7.938    -0.030
   FeCl+                 1.529e-010  1.428e-010    -9.815    -9.845    -0.030
   FeSO4                 5.812e-011  5.817e-011   -10.236   -10.235     0.000
   Fe(OH)2               3.189e-012  3.192e-012   -11.496   -11.496     0.000
   Fe(OH)3-              4.128e-015  3.854e-015   -14.384   -14.414    -0.030
   FeHSO4+               1.260e-017  1.177e-017   -16.900   -16.929    -0.030
Fe(3)           3.544e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.046e-015  6.578e-015   -14.152   -14.182    -0.030
   Fe(OH)4-              8.742e-016  8.162e-016   -15.058   -15.088    -0.030
   FeOH+2                8.047e-019  6.113e-019   -18.094   -18.214    -0.119
   Fe+3                  5.407e-024  2.914e-024   -23.267   -23.536    -0.269
   FeCl+2                1.067e-026  8.105e-027   -25.972   -26.091    -0.119
   FeSO4+                9.968e-027  9.306e-027   -26.001   -26.031    -0.030
   FeCl2+                3.572e-030  3.335e-030   -29.447   -29.477    -0.030
   Fe(SO4)2-             6.352e-032  5.931e-032   -31.197   -31.227    -0.030
   FeHSO4+2              1.009e-033  7.668e-034   -32.996   -33.115    -0.119
   FeCl3                 3.069e-035  3.072e-035   -34.513   -34.513     0.000
   Fe2(OH)2+4            3.020e-035  1.006e-035   -34.520   -34.997    -0.477
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.113   -46.859    -0.746



H(0)            1.814e-009
   H2                    9.072e-010  9.081e-010    -9.042    -9.042     0.000
K               1.893e-005
   K+                    1.893e-005  1.766e-005    -4.723    -4.753    -0.030
   KSO4-                 3.871e-011  3.614e-011   -10.412   -10.442    -0.030
Mg              7.941e-005
   Mg+2                  7.728e-005  5.924e-005    -4.112    -4.227    -0.115
   MgHCO3+               1.897e-006  1.771e-006    -5.722    -5.752    -0.030
   MgCO3                 2.200e-007  2.202e-007    -6.658    -6.657     0.000
   MgOH+                 7.487e-009  6.990e-009    -8.126    -8.156    -0.030
   MgSO4                 4.042e-009  4.046e-009    -8.393    -8.393     0.000
Mn(2)           1.957e-005
   Mn+2                  1.377e-005  1.046e-005    -4.861    -4.980    -0.119
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.552e-006  2.382e-006    -5.593    -5.623    -0.030
   MnOH+                 9.358e-009  8.737e-009    -8.029    -8.059    -0.030
   MnCl+                 4.204e-009  3.925e-009    -8.376    -8.406    -0.030
   MnSO4                 5.413e-010  5.418e-010    -9.267    -9.266     0.000
   MnCl2                 1.577e-013  1.578e-013   -12.802   -12.802     0.000
   Mn(OH)3-              6.093e-018  5.689e-018   -17.215   -17.245    -0.030
   MnCl3-                4.288e-018  4.003e-018   -17.368   -17.398    -0.030
Mn(3)           1.630e-035
   Mn+3                  1.630e-035  8.782e-036   -34.788   -35.056    -0.269
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.470   -81.589    -0.119
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.509   -95.539    -0.030
Na              2.176e-004
   Na+                   2.173e-004  2.030e-004    -3.663    -3.693    -0.030
   NaHCO3                2.914e-007  2.917e-007    -6.535    -6.535     0.000
   NaCO3-                1.577e-008  1.472e-008    -7.802    -7.832    -0.030
   NaSO4-                3.174e-010  2.964e-010    -9.498    -9.528    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.297   -74.296     0.000
S(-2)           2.084e-004
   HS-                   1.310e-004  1.223e-004    -3.883    -3.913    -0.030
   H2S                   3.287e-005  3.290e-005    -4.483    -4.483     0.000
   Fe(HS)2               1.496e-005  1.497e-005    -4.825    -4.825     0.000
   S5-2                  1.282e-006  1.010e-006    -5.892    -5.996    -0.104
   S4-2                  7.542e-007  5.893e-007    -6.123    -6.230    -0.107
   S6-2                  6.585e-007  5.228e-007    -6.181    -6.282    -0.100
   AsS(OH)(HS)-          3.134e-007  2.926e-007    -6.504    -6.534    -0.030
   Fe(HS)3-              2.136e-007  1.994e-007    -6.670    -6.700    -0.030
   S-2                   6.319e-010  4.801e-010    -9.199    -9.319    -0.119
   S3-2                  2.681e-010  2.076e-010    -9.572    -9.683    -0.111
   S2-2                  1.532e-011  1.178e-011   -10.815   -10.929    -0.114
   As3S4(HS)2-           4.029e-017  3.762e-017   -16.395   -16.425    -0.030
S(6)            4.362e-007
   SO4-2                 3.818e-007  2.913e-007    -6.418    -6.536    -0.117
   CaSO4                 4.939e-008  4.943e-008    -7.306    -7.306     0.000
   MgSO4                 4.042e-009  4.046e-009    -8.393    -8.393     0.000
   MnSO4                 5.413e-010  5.418e-010    -9.267    -9.266     0.000
   NaSO4-                3.174e-010  2.964e-010    -9.498    -9.528    -0.030
   BaSO4                 5.890e-011  5.895e-011   -10.230   -10.230     0.000
   FeSO4                 5.812e-011  5.817e-011   -10.236   -10.235     0.000
   KSO4-                 3.871e-011  3.614e-011   -10.412   -10.442    -0.030
   HSO4-                 9.334e-013  8.714e-013   -12.030   -12.060    -0.030
   CaHSO4+               9.544e-015  8.911e-015   -14.020   -14.050    -0.030
   FeHSO4+               1.260e-017  1.177e-017   -16.900   -16.929    -0.030
   FeSO4+                9.968e-027  9.306e-027   -26.001   -26.031    -0.030
   Fe(SO4)2-             6.352e-032  5.931e-032   -31.197   -31.227    -0.030
   FeHSO4+2              1.009e-033  7.668e-034   -32.996   -33.115    -0.119

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.25   -9.61   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.09  -18.47   -1.38  As2O3
Artinite         -8.44    1.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.39    8.23  As2O5
As2S3(am)        -7.84  -52.74  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -11.61  -61.72  -50.11  Ba3(AsO4)2
Barite           -2.96  -12.93   -9.97  BaSO4
Birnessite      -27.67   15.94   43.60  MnO2
Bixbyite        -24.43  -25.04   -0.61  Mn2O3
Brucite          -6.04   10.80   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.84  -51.75  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.07   -2.93   -2.86  CH4
Claudetite      -17.13  -18.47   -1.34  As2O3
CO2(g)           -2.28   -3.75   -1.47  CO2
Dolomite         -1.03  -18.12  -17.09  CaMg(CO3)2
Dolomite(d)      -1.58  -18.12  -16.54  CaMg(CO3)2
Epsomite         -8.62  -10.76   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.42   -4.46   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.56   -2.35   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.41  -38.62  -45.03  Fe3S4
Gypsum           -5.03   -9.61   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.49   -4.48   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.01   36.02   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.42  -37.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.99  -27.75   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.05  -43.88   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.15  -43.36   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.02  -42.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.73  -46.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.30   -2.35   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.61   -9.64   -8.03  MgCO3
Magnetite         3.34    7.07    3.74  Fe3O4
Manganite       -12.35   12.99   25.34  MnOOH
Melanterite     -10.28  -12.49   -2.21  FeSO4:7H2O
Mirabilite      -12.81  -13.92   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.01  -89.72   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.77  -57.48  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.76  -13.05    2.71  MnCl2:4H2O
MnS(Green)       -5.18   -1.38    3.80  MnS
MnSO4           -14.19  -11.52    2.67  MnSO4
Nahcolite        -5.74   -6.29   -0.55  NaHCO3
Natron          -11.48  -12.79   -1.31  Na2CO3:10H2O
Nesquehonite     -4.02   -9.64   -5.62  MgCO3:3H2O
Nsutite         -26.63   15.94   42.56  MnO2
O2(g)           -71.40  -74.30   -2.89  O2
Orpiment         -6.44  -52.74  -46.30  As2S3
Portlandite     -10.85   11.95   22.80  Ca(OH)2
Pyrite           10.60   -7.88  -18.48  FeS2
Pyrochroite      -5.16   10.04   15.20  Mn(OH)2
Pyrolusite      -25.44   15.94   41.38  MnO2
Realgar          -3.66  -23.61  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.47  -11.36  -10.89  FeCO3
Siderite(d)(3)   -0.91  -11.36  -10.45  FeCO3



Sulfur           -3.42  -18.45  -15.03  S
Thenardite      -13.74  -13.92   -0.18  Na2SO4
Thermonatrite   -12.92  -12.79    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.24  -11.80   -8.56  BaCO3

Reaction step 16.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -2.99  -12.96   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.72   15.88   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.894e-002 -1.061e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -2.334e-005
Manganite          -12.41   12.93   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.332e-004  4.332e-004
Siderite(d)(3)      -0.85  -11.30  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.007e-004  Surface charge, eq

Hfo_s         
 5.288e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.126e-006       0.591  3.126e-006      -5.505
Hfo_sOHCa+2      2.010e-006       0.380  2.011e-006      -5.697
Hfo_sOFe+        1.078e-007       0.020  1.079e-007      -6.967
Hfo_sOH          2.419e-008       0.005  2.419e-008      -7.616
Hfo_sOH2+        1.591e-008       0.003  1.591e-008      -7.798
Hfo_sOHBa+2      2.799e-009       0.001  2.799e-009      -8.553
Hfo_sO-          8.424e-010       0.000  8.425e-010      -9.074

Hfo           
 1.007e-004  Surface charge, eq

Hfo_w         
 2.115e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.101e-004       0.520  1.101e-004      -3.958
Hfo_wOH2+        7.241e-005       0.342  7.241e-005      -4.140



Hfo_wOMn+        1.130e-005       0.053  1.130e-005      -4.947
Hfo_wOMg+        4.861e-006       0.023  4.861e-006      -5.313
Hfo_wOFe+        4.580e-006       0.022  4.580e-006      -5.339
Hfo_wOCa+        4.104e-006       0.019  4.104e-006      -5.387
Hfo_wO-          3.833e-006       0.018  3.833e-006      -5.416
Hfo_wOFeOH       3.653e-007       0.002  3.653e-007      -6.437
Hfo_wH2AsO3      1.607e-008       0.000  1.607e-008      -7.794
Hfo_wOHSO4-2     1.847e-010       0.000  1.847e-010      -9.734
Hfo_wOBa+        8.259e-011       0.000  8.259e-011     -10.083
Hfo_wSO4-        6.090e-011       0.000  6.090e-011     -10.215
Hfo_wOHAsO4-3    1.697e-015       0.000  1.697e-015     -14.770
Hfo_wHAsO4-      1.644e-017       0.000  1.644e-017     -16.784
Hfo_wH2AsO4      3.499e-019       0.000  3.499e-019     -18.456

Mno           
-5.310e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.773e-029       0.000  2.773e-029     -28.557
Mno_O3-2         2.678e-030       0.000  2.678e-030     -29.572
Mno_O3Ca         1.721e-030       0.000  1.721e-030     -29.764
Mno_O3HMn+       1.285e-031       0.000  1.285e-031     -30.891
Mno_O3Na-        5.755e-032       0.000  5.755e-032     -31.240
Mno_O3Mg         4.358e-032       0.000  4.358e-032     -31.361
Mno_O3H-         3.111e-032       0.000  3.111e-032     -31.507
Mno_O3Ba         1.629e-032       0.000  1.630e-032     -31.788
Mno_O3HCa+       6.956e-033       0.000  6.956e-033     -32.158
Mno_O3HMg+       1.193e-034       0.000  1.193e-034     -33.923
Mno_O3HBa+       1.178e-034       0.000  1.178e-034     -33.929
Mno_O3HNa        6.237e-035       0.000  6.237e-035     -34.205
Mno_O3H2         2.714e-037       0.000  2.714e-037     -36.566
Mno_O3H3+        6.334e-043       0.000  6.334e-043     -42.198
Mno_O3H3Cl       1.604e-045       0.000  1.604e-045     -44.795

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.149e-007  3.149e-007
Ba               5.430e-007  5.430e-007
C                4.394e-003  4.394e-003
Ca               1.210e-003  1.209e-003
Cl               9.873e-005  9.873e-005
Fe               1.924e-005  1.924e-005
K                1.893e-005  1.893e-005
Mg               8.000e-005  8.000e-005
Mn               2.055e-005  2.055e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.472      Charge balance
                                       pe  =  -4.523      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.230e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.098e-003
                       Total CO2 (mol/kg)  =  3.120e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.013e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.10
                               Iterations  =  34
                                  Total H  = 1.110194e+002



                                  Total O  = 5.551475e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.183e-007  2.967e-007    -6.497    -6.528    -0.030
   H+                    3.597e-008  3.374e-008    -7.444    -7.472    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.149e-007
   AsS(OH)(HS)-          3.143e-007  2.930e-007    -6.503    -6.533    -0.030
   H3AsO3                5.674e-010  5.679e-010    -9.246    -9.246     0.000
   H2AsO3-               1.278e-011  1.192e-011   -10.893   -10.924    -0.030
   As3S4(HS)2-           4.869e-017  4.539e-017   -16.313   -16.343    -0.030
   H4AsO3+               1.018e-017  9.493e-018   -16.992   -17.023    -0.030
   HAsO3-2               9.330e-019  7.048e-019   -18.030   -18.152    -0.122
   AsO3-3                7.835e-027  4.168e-027   -26.106   -26.380    -0.274
As(5)           1.129e-017
   HAsO4-2               8.089e-018  6.110e-018   -17.092   -17.214    -0.122
   H2AsO4-               3.196e-018  2.980e-018   -17.495   -17.526    -0.030
   AsO4-3                7.622e-022  4.055e-022   -21.118   -21.392    -0.274
   H3AsO4                2.004e-023  2.006e-023   -22.698   -22.698     0.000
Ba              5.430e-007
   Ba+2                  5.311e-007  4.012e-007    -6.275    -6.397    -0.122
   BaHCO3+               1.104e-008  1.029e-008    -7.957    -7.988    -0.030
   BaCO3                 7.702e-010  7.710e-010    -9.113    -9.113     0.000
   BaSO4                 5.467e-011  5.472e-011   -10.262   -10.262     0.000
   BaOH+                 4.322e-013  4.029e-013   -12.364   -12.395    -0.030
C(-4)           1.274e-003
   CH4                   1.274e-003  1.275e-003    -2.895    -2.894     0.000
C(4)            3.120e-003
   HCO3-                 2.865e-003  2.676e-003    -2.543    -2.573    -0.030
   CO2                   2.028e-004  2.030e-004    -3.693    -3.693     0.000
   CaHCO3+               3.260e-005  3.039e-005    -4.487    -4.517    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.890e-006  3.720e-006    -5.311    -5.429    -0.119
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.802e-006  2.612e-006    -5.553    -5.583    -0.030
   MgHCO3+               1.992e-006  1.857e-006    -5.701    -5.731    -0.030
   FeHCO3+               3.848e-007  3.587e-007    -6.415    -6.445    -0.030
   NaHCO3                3.047e-007  3.050e-007    -6.516    -6.516     0.000
   MgCO3                 2.104e-007  2.106e-007    -6.677    -6.677     0.000
   FeCO3                 1.195e-007  1.196e-007    -6.923    -6.922     0.000
   NaCO3-                1.506e-008  1.404e-008    -7.822    -7.853    -0.030
   BaHCO3+               1.104e-008  1.029e-008    -7.957    -7.988    -0.030
   BaCO3                 7.702e-010  7.710e-010    -9.113    -9.113     0.000
Ca              1.210e-003
   Ca+2                  1.171e-003  8.905e-004    -2.931    -3.050    -0.119
   CaHCO3+               3.260e-005  3.039e-005    -4.487    -4.517    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.831e-008  4.836e-008    -7.316    -7.316     0.000
   CaOH+                 4.698e-009  4.380e-009    -8.328    -8.359    -0.030
   CaHSO4+               1.025e-014  9.558e-015   -13.989   -14.020    -0.030
Cl              9.873e-005
   Cl-                   9.872e-005  9.197e-005    -4.006    -4.036    -0.031
   MnCl+                 4.402e-009  4.103e-009    -8.356    -8.387    -0.030
   FeCl+                 1.826e-010  1.702e-010    -9.739    -9.769    -0.030
   MnCl2                 1.646e-013  1.647e-013   -12.784   -12.783     0.000
   MnCl3-                4.477e-018  4.173e-018   -17.349   -17.380    -0.030
   FeCl+2                1.412e-026  1.067e-026   -25.850   -25.972    -0.122
   FeCl2+                4.701e-030  4.383e-030   -29.328   -29.358    -0.030
   FeCl3                 4.027e-035  4.031e-035   -34.395   -34.395     0.000
Fe(2)           1.924e-005
   Fe(HS)2               1.672e-005  1.674e-005    -4.777    -4.776     0.000
   Fe+2                  1.775e-006  1.341e-006    -5.751    -5.873    -0.122
   FeHCO3+               3.848e-007  3.587e-007    -6.415    -6.445    -0.030



   Fe(HS)3-              2.314e-007  2.157e-007    -6.636    -6.666    -0.030
   FeCO3                 1.195e-007  1.196e-007    -6.923    -6.922     0.000
   FeOH+                 1.348e-008  1.256e-008    -7.870    -7.901    -0.030
   FeCl+                 1.826e-010  1.702e-010    -9.739    -9.769    -0.030
   FeSO4                 6.482e-011  6.488e-011   -10.188   -10.188     0.000
   Fe(OH)2               3.166e-012  3.169e-012   -11.499   -11.499     0.000
   Fe(OH)3-              3.743e-015  3.490e-015   -14.427   -14.457    -0.030
   FeHSO4+               1.543e-017  1.439e-017   -16.812   -16.842    -0.030
Fe(3)           3.605e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.737e-015  7.213e-015   -14.111   -14.142    -0.030
   Fe(OH)4-              7.985e-016  7.444e-016   -15.098   -15.128    -0.030
   FeOH+2                9.729e-019  7.350e-019   -18.012   -18.134    -0.122
   Fe+3                  7.220e-024  3.841e-024   -23.141   -23.416    -0.274
   FeCl+2                1.412e-026  1.067e-026   -25.850   -25.972    -0.122
   FeSO4+                1.229e-026  1.146e-026   -25.910   -25.941    -0.030
   FeCl2+                4.701e-030  4.383e-030   -29.328   -29.358    -0.030
   Fe(SO4)2-             7.320e-032  6.824e-032   -31.135   -31.166    -0.030
   FeHSO4+2              1.371e-033  1.035e-033   -32.863   -32.985    -0.122
   Fe2(OH)2+4            4.465e-035  1.454e-035   -34.350   -34.837    -0.487
   FeCl3                 4.027e-035  4.031e-035   -34.395   -34.395     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.898   -46.659    -0.761
H(0)            1.789e-009
   H2                    8.944e-010  8.952e-010    -9.048    -9.048     0.000
K               1.893e-005
   K+                    1.893e-005  1.763e-005    -4.723    -4.754    -0.031
   KSO4-                 3.617e-011  3.372e-011   -10.442   -10.472    -0.030
Mg              8.000e-005
   Mg+2                  7.779e-005  5.932e-005    -4.109    -4.227    -0.118
   MgHCO3+               1.992e-006  1.857e-006    -5.701    -5.731    -0.030
   MgCO3                 2.104e-007  2.106e-007    -6.677    -6.677     0.000
   MgOH+                 6.847e-009  6.383e-009    -8.165    -8.195    -0.030
   MgSO4                 3.781e-009  3.785e-009    -8.422    -8.422     0.000
Mn(2)           2.055e-005
   Mn+2                  1.450e-005  1.095e-005    -4.839    -4.961    -0.122
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.802e-006  2.612e-006    -5.553    -5.583    -0.030
   MnOH+                 8.949e-009  8.343e-009    -8.048    -8.079    -0.030
   MnCl+                 4.402e-009  4.103e-009    -8.356    -8.387    -0.030
   MnSO4                 5.295e-010  5.300e-010    -9.276    -9.276     0.000
   MnCl2                 1.646e-013  1.647e-013   -12.784   -12.783     0.000
   Mn(OH)3-              4.847e-018  4.519e-018   -17.315   -17.345    -0.030
   MnCl3-                4.477e-018  4.173e-018   -17.349   -17.380    -0.030
Mn(3)           1.909e-035
   Mn+3                  1.909e-035  1.015e-035   -34.719   -34.993    -0.274
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.595   -81.717    -0.122
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.593   -95.624    -0.030
Na              2.176e-004
   Na+                   2.173e-004  2.027e-004    -3.663    -3.693    -0.030
   NaHCO3                3.047e-007  3.050e-007    -6.516    -6.516     0.000
   NaCO3-                1.506e-008  1.404e-008    -7.822    -7.853    -0.030
   NaSO4-                2.966e-010  2.765e-010    -9.528    -9.558    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.284   -74.284     0.000
S(-2)           2.085e-004
   HS-                   1.270e-004  1.184e-004    -3.896    -3.927    -0.030
   H2S                   3.488e-005  3.491e-005    -4.457    -4.457     0.000
   Fe(HS)2               1.672e-005  1.674e-005    -4.777    -4.776     0.000
   S5-2                  1.136e-006  8.914e-007    -5.944    -6.050    -0.105
   S4-2                  6.688e-007  5.201e-007    -6.175    -6.284    -0.109
   S6-2                  5.836e-007  4.614e-007    -6.234    -6.336    -0.102
   AsS(OH)(HS)-          3.143e-007  2.930e-007    -6.503    -6.533    -0.030
   Fe(HS)3-              2.314e-007  2.157e-007    -6.636    -6.666    -0.030
   S-2                   5.609e-010  4.237e-010    -9.251    -9.373    -0.122
   S3-2                  2.378e-010  1.833e-010    -9.624    -9.737    -0.113



   S2-2                  1.360e-011  1.040e-011   -10.867   -10.983    -0.116
   As3S4(HS)2-           4.869e-017  4.539e-017   -16.313   -16.343    -0.030
S(6)            4.118e-007
   SO4-2                 3.587e-007  2.722e-007    -6.445    -6.565    -0.120
   CaSO4                 4.831e-008  4.836e-008    -7.316    -7.316     0.000
   MgSO4                 3.781e-009  3.785e-009    -8.422    -8.422     0.000
   MnSO4                 5.295e-010  5.300e-010    -9.276    -9.276     0.000
   NaSO4-                2.966e-010  2.765e-010    -9.528    -9.558    -0.030
   FeSO4                 6.482e-011  6.488e-011   -10.188   -10.188     0.000
   BaSO4                 5.467e-011  5.472e-011   -10.262   -10.262     0.000
   KSO4-                 3.617e-011  3.372e-011   -10.442   -10.472    -0.030
   HSO4-                 9.576e-013  8.927e-013   -12.019   -12.049    -0.030
   CaHSO4+               1.025e-014  9.558e-015   -13.989   -14.020    -0.030
   FeHSO4+               1.543e-017  1.439e-017   -16.812   -16.842    -0.030
   FeSO4+                1.229e-026  1.146e-026   -25.910   -25.941    -0.030
   Fe(SO4)2-             7.320e-032  6.824e-032   -31.135   -31.166    -0.030
   FeHSO4+2              1.371e-033  1.035e-033   -32.863   -32.985    -0.122

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.25   -9.62   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -8.54    1.06    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.40    8.23  As2O5
As2S3(am)        -7.79  -52.69  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -11.86  -61.97  -50.11  Ba3(AsO4)2
Barite           -2.99  -12.96   -9.97  BaSO4
Birnessite      -27.72   15.88   43.60  MnO2
Bixbyite        -24.54  -25.16   -0.61  Mn2O3
Brucite          -6.12   10.72   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.03  -51.94  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.03   -2.89   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -2.22   -3.69   -1.47  CO2
Dolomite         -1.05  -18.14  -17.09  CaMg(CO3)2
Dolomite(d)      -1.60  -18.14  -16.54  CaMg(CO3)2
Epsomite         -8.65  -10.79   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.41   -4.45   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.59   -2.33   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.51  -38.52  -45.03  Fe3S4
Gypsum           -5.03   -9.62   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.46   -4.46   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.18   35.85   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.48  -37.45  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.15  -27.91   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.98  -43.81   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.09  -43.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.96  -42.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.63  -46.02   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.32   -2.33   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.63   -9.66   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.41   12.93   25.34  MnOOH
Melanterite     -10.23  -12.44   -2.21  FeSO4:7H2O



Mirabilite      -12.84  -13.95   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.97  -89.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.96  -57.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.74  -13.03    2.71  MnCl2:4H2O
MnS(Green)       -5.22   -1.42    3.80  MnS
MnSO4           -14.19  -11.53    2.67  MnSO4
Nahcolite        -5.72   -6.27   -0.55  NaHCO3
Natron          -11.51  -12.82   -1.31  Na2CO3:10H2O
Nesquehonite     -4.04   -9.66   -5.62  MgCO3:3H2O
Nsutite         -26.68   15.88   42.56  MnO2
O2(g)           -71.39  -74.28   -2.89  O2
Orpiment         -6.39  -52.69  -46.30  As2S3
Portlandite     -10.91   11.89   22.80  Ca(OH)2
Pyrite           10.65   -7.83  -18.48  FeS2
Pyrochroite      -5.22    9.98   15.20  Mn(OH)2
Pyrolusite      -25.50   15.88   41.38  MnO2
Realgar          -3.65  -23.59  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.41  -11.30  -10.89  FeCO3
Siderite(d)(3)   -0.85  -11.30  -10.45  FeCO3
Sulfur           -3.39  -18.42  -15.03  S
Thenardite      -13.77  -13.95   -0.18  Na2SO4
Thermonatrite   -12.94  -12.82    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.26  -11.83   -8.56  BaCO3

Reaction step 17.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.02  -12.99   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.77   15.83   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.888e-002 -1.121e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.057e-002 -2.575e-005
Manganite          -12.46   12.88   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.331e-004  4.331e-004
Siderite(d)(3)      -0.80  -11.25  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.044e-004  Surface charge, eq



Hfo_s         
 5.287e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.013e-006       0.570  3.013e-006      -5.521
Hfo_sOHCa+2      2.111e-006       0.399  2.111e-006      -5.675
Hfo_sOFe+        1.174e-007       0.022  1.174e-007      -6.930
Hfo_sOH          2.434e-008       0.005  2.434e-008      -7.614
Hfo_sOH2+        1.744e-008       0.003  1.744e-008      -7.758
Hfo_sOHBa+2      2.799e-009       0.001  2.799e-009      -8.553
Hfo_sO-          7.781e-010       0.000  7.781e-010      -9.109

Hfo           
 1.044e-004  Surface charge, eq

Hfo_w         
 2.115e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.073e-004       0.507  1.073e-004      -3.970
Hfo_wOH2+        7.687e-005       0.363  7.687e-005      -4.114
Hfo_wOMn+        1.055e-005       0.050  1.055e-005      -4.977
Hfo_wOFe+        4.830e-006       0.023  4.830e-006      -5.316
Hfo_wOMg+        4.350e-006       0.021  4.350e-006      -5.361
Hfo_wOCa+        3.831e-006       0.018  3.831e-006      -5.417
Hfo_wO-          3.429e-006       0.016  3.429e-006      -5.465
Hfo_wOFeOH       3.536e-007       0.002  3.536e-007      -6.451
Hfo_wH2AsO3      1.538e-008       0.000  1.538e-008      -7.813
Hfo_wOHSO4-2     1.685e-010       0.000  1.685e-010      -9.773
Hfo_wOBa+        7.342e-011       0.000  7.342e-011     -10.134
Hfo_wSO4-        6.054e-011       0.000  6.055e-011     -10.218
Hfo_wOHAsO4-3    1.273e-015       0.000  1.273e-015     -14.895
Hfo_wHAsO4-      1.464e-017       0.000  1.464e-017     -16.834
Hfo_wH2AsO4      3.395e-019       0.000  3.396e-019     -18.469

Mno           
-1.716e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.383e-025       0.000  9.383e-025     -24.028
Mno_O3-2         8.684e-026       0.000  8.684e-026     -25.061
Mno_O3Ca         5.822e-026       0.000  5.822e-026     -25.235
Mno_O3HMn+       4.737e-027       0.000  4.737e-027     -26.325
Mno_O3Na-        1.863e-027       0.000  1.863e-027     -26.730
Mno_O3Mg         1.414e-027       0.000  1.414e-027     -26.850
Mno_O3H-         1.099e-027       0.000  1.099e-027     -26.959
Mno_O3Ba         5.251e-028       0.000  5.251e-028     -27.280
Mno_O3HCa+       2.564e-028       0.000  2.564e-028     -27.591
Mno_O3HMg+       4.216e-030       0.000  4.216e-030     -29.375
Mno_O3HBa+       4.136e-030       0.000  4.136e-030     -29.383
Mno_O3HNa        2.200e-030       0.000  2.200e-030     -29.658
Mno_O3H2         1.044e-032       0.000  1.044e-032     -31.981
Mno_O3H3+        2.655e-038       0.000  2.655e-038     -37.576
Mno_O3H3Cl       6.717e-041       0.000  6.717e-041     -40.173

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.156e-007  3.156e-007
Ba               5.430e-007  5.430e-007
C                4.655e-003  4.655e-003
Ca               1.270e-003  1.270e-003



Cl               9.873e-005  9.873e-005
Fe               2.141e-005  2.141e-005
K                1.893e-005  1.893e-005
Mg               8.051e-005  8.051e-005
Mn               2.152e-005  2.151e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.435      Charge balance
                                       pe  =  -4.483      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.412e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.230e-003
                       Total CO2 (mol/kg)  =  3.281e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.050e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.95
                               Iterations  =  35
                                  Total H  = 1.110198e+002
                                  Total O  = 5.551514e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.925e-007  2.723e-007    -6.534    -6.565    -0.031
   H+                    3.923e-008  3.675e-008    -7.406    -7.435    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.156e-007
   AsS(OH)(HS)-          3.150e-007  2.933e-007    -6.502    -6.533    -0.031
   H3AsO3                5.574e-010  5.579e-010    -9.254    -9.253     0.000
   H2AsO3-               1.154e-011  1.075e-011   -10.938   -10.969    -0.031
   As3S4(HS)2-           5.802e-017  5.402e-017   -16.236   -16.267    -0.031
   H4AsO3+               1.091e-017  1.016e-017   -16.962   -16.993    -0.031
   HAsO3-2               7.765e-019  5.834e-019   -18.110   -18.234    -0.124
   AsO3-3                6.027e-027  3.167e-027   -26.220   -26.499    -0.279
As(5)           9.749e-018
   HAsO4-2               6.823e-018  5.126e-018   -17.166   -17.290    -0.124
   H2AsO4-               2.925e-018  2.723e-018   -17.534   -17.565    -0.031
   AsO4-3                5.941e-022  3.122e-022   -21.226   -21.506    -0.279
   H3AsO4                1.995e-023  1.997e-023   -22.700   -22.700     0.000
Ba              5.430e-007
   Ba+2                  5.307e-007  3.987e-007    -6.275    -6.399    -0.124
   BaHCO3+               1.147e-008  1.068e-008    -7.940    -7.972    -0.031
   BaCO3                 7.335e-010  7.342e-010    -9.135    -9.134     0.000
   BaSO4                 5.088e-011  5.093e-011   -10.293   -10.293     0.000
   BaOH+                 3.948e-013  3.676e-013   -12.404   -12.435    -0.031
C(-4)           1.374e-003
   CH4                   1.374e-003  1.375e-003    -2.862    -2.862     0.000
C(4)            3.281e-003
   HCO3-                 2.995e-003  2.794e-003    -2.524    -2.554    -0.030
   CO2                   2.306e-004  2.309e-004    -3.637    -3.637     0.000
   CaHCO3+               3.557e-005  3.311e-005    -4.449    -4.480    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.710e-006  3.564e-006    -5.327    -5.448    -0.121
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.056e-006  2.846e-006    -5.515    -5.546    -0.031
   MgHCO3+               2.084e-006  1.940e-006    -5.681    -5.712    -0.031
   FeHCO3+               4.742e-007  4.415e-007    -6.324    -6.355    -0.031
   NaHCO3                3.177e-007  3.180e-007    -6.498    -6.498     0.000
   MgCO3                 2.016e-007  2.019e-007    -6.695    -6.695     0.000
   FeCO3                 1.350e-007  1.351e-007    -6.870    -6.869     0.000
   NaCO3-                1.443e-008  1.344e-008    -7.841    -7.872    -0.031



   BaHCO3+               1.147e-008  1.068e-008    -7.940    -7.972    -0.031
   BaCO3                 7.335e-010  7.342e-010    -9.135    -9.134     0.000
Ca              1.270e-003
   Ca+2                  1.229e-003  9.293e-004    -2.911    -3.032    -0.121
   CaHCO3+               3.557e-005  3.311e-005    -4.449    -4.480    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.721e-008  4.726e-008    -7.326    -7.326     0.000
   CaOH+                 4.507e-009  4.196e-009    -8.346    -8.377    -0.031
   CaHSO4+               1.093e-014  1.018e-014   -13.961   -13.992    -0.031
Cl              9.873e-005
   Cl-                   9.872e-005  9.185e-005    -4.006    -4.037    -0.031
   MnCl+                 4.593e-009  4.276e-009    -8.338    -8.369    -0.031
   FeCl+                 2.152e-010  2.004e-010    -9.667    -9.698    -0.031
   MnCl2                 1.713e-013  1.714e-013   -12.766   -12.766     0.000
   MnCl3-                4.658e-018  4.337e-018   -17.332   -17.363    -0.031
   FeCl+2                1.834e-026  1.378e-026   -25.737   -25.861    -0.124
   FeCl2+                6.070e-030  5.651e-030   -29.217   -29.248    -0.031
   FeCl3                 5.185e-035  5.191e-035   -34.285   -34.285     0.000
Fe(2)           2.141e-005
   Fe(HS)2               1.843e-005  1.845e-005    -4.734    -4.734     0.000
   Fe+2                  2.104e-006  1.580e-006    -5.677    -5.801    -0.124
   FeHCO3+               4.742e-007  4.415e-007    -6.324    -6.355    -0.031
   Fe(HS)3-              2.470e-007  2.300e-007    -6.607    -6.638    -0.031
   FeCO3                 1.350e-007  1.351e-007    -6.870    -6.869     0.000
   FeOH+                 1.460e-008  1.360e-008    -7.836    -7.867    -0.031
   FeCl+                 2.152e-010  2.004e-010    -9.667    -9.698    -0.031
   FeSO4                 7.155e-011  7.162e-011   -10.145   -10.145     0.000
   Fe(OH)2               3.145e-012  3.148e-012   -11.502   -11.502     0.000
   Fe(OH)3-              3.418e-015  3.182e-015   -14.466   -14.497    -0.031
   FeHSO4+               1.859e-017  1.730e-017   -16.731   -16.762    -0.031
Fe(3)           3.669e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              8.440e-015  7.858e-015   -14.074   -14.105    -0.031
   Fe(OH)4-              7.339e-016  6.833e-016   -15.134   -15.165    -0.031
   FeOH+2                1.161e-018  8.723e-019   -17.935   -18.059    -0.124
   Fe+3                  9.450e-024  4.966e-024   -23.025   -23.304    -0.279
   FeCl+2                1.834e-026  1.378e-026   -25.737   -25.861    -0.124
   FeSO4+                1.491e-026  1.388e-026   -25.827   -25.858    -0.031
   FeCl2+                6.070e-030  5.651e-030   -29.217   -29.248    -0.031
   Fe(SO4)2-             8.311e-032  7.737e-032   -31.080   -31.111    -0.031
   FeHSO4+2              1.818e-033  1.366e-033   -32.740   -32.865    -0.124
   Fe2(OH)2+4            6.428e-035  2.048e-035   -34.192   -34.689    -0.497
   FeCl3                 5.185e-035  5.191e-035   -34.285   -34.285     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.697   -46.473    -0.776
H(0)            1.765e-009
   H2                    8.825e-010  8.833e-010    -9.054    -9.054     0.000
K               1.893e-005
   K+                    1.893e-005  1.761e-005    -4.723    -4.754    -0.031
   KSO4-                 3.387e-011  3.153e-011   -10.470   -10.501    -0.031
Mg              8.051e-005
   Mg+2                  7.822e-005  5.934e-005    -4.107    -4.227    -0.120
   MgHCO3+               2.084e-006  1.940e-006    -5.681    -5.712    -0.031
   MgCO3                 2.016e-007  2.019e-007    -6.695    -6.695     0.000
   MgOH+                 6.296e-009  5.862e-009    -8.201    -8.232    -0.031
   MgSO4                 3.542e-009  3.545e-009    -8.451    -8.450     0.000
Mn(2)           2.152e-005
   Mn+2                  1.521e-005  1.143e-005    -4.818    -4.942    -0.124
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.056e-006  2.846e-006    -5.515    -5.546    -0.031
   MnOH+                 8.584e-009  7.992e-009    -8.066    -8.097    -0.031
   MnCl+                 4.593e-009  4.276e-009    -8.338    -8.369    -0.031
   MnSO4                 5.174e-010  5.179e-010    -9.286    -9.286     0.000
   MnCl2                 1.713e-013  1.714e-013   -12.766   -12.766     0.000
   MnCl3-                4.658e-018  4.337e-018   -17.332   -17.363    -0.031
   Mn(OH)3-              3.917e-018  3.647e-018   -17.407   -17.438    -0.031
Mn(3)           2.211e-035
   Mn+3                  2.211e-035  1.162e-035   -34.655   -34.935    -0.279



Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.712   -81.836    -0.124
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.671   -95.702    -0.031
Na              2.176e-004
   Na+                   2.173e-004  2.024e-004    -3.663    -3.694    -0.031
   NaHCO3                3.177e-007  3.180e-007    -6.498    -6.498     0.000
   NaCO3-                1.443e-008  1.344e-008    -7.841    -7.872    -0.031
   NaSO4-                2.777e-010  2.585e-010    -9.556    -9.587    -0.031
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.273   -74.272     0.000
S(-2)           2.085e-004
   HS-                   1.229e-004  1.145e-004    -3.910    -3.941    -0.031
   H2S                   3.674e-005  3.678e-005    -4.435    -4.434     0.000
   Fe(HS)2               1.843e-005  1.845e-005    -4.734    -4.734     0.000
   S5-2                  1.013e-006  7.912e-007    -5.994    -6.102    -0.107
   S4-2                  5.962e-007  4.616e-007    -6.225    -6.336    -0.111
   S6-2                  5.200e-007  4.096e-007    -6.284    -6.388    -0.104
   AsS(OH)(HS)-          3.150e-007  2.933e-007    -6.502    -6.533    -0.031
   Fe(HS)3-              2.470e-007  2.300e-007    -6.607    -6.638    -0.031
   S-2                   5.006e-010  3.761e-010    -9.301    -9.425    -0.124
   S3-2                  2.121e-010  1.627e-010    -9.673    -9.789    -0.115
   S2-2                  1.213e-011  9.232e-012   -10.916   -11.035    -0.119
   As3S4(HS)2-           5.802e-017  5.402e-017   -16.236   -16.267    -0.031
S(6)            3.893e-007
   SO4-2                 3.376e-007  2.548e-007    -6.472    -6.594    -0.122
   CaSO4                 4.721e-008  4.726e-008    -7.326    -7.326     0.000
   MgSO4                 3.542e-009  3.545e-009    -8.451    -8.450     0.000
   MnSO4                 5.174e-010  5.179e-010    -9.286    -9.286     0.000
   NaSO4-                2.777e-010  2.585e-010    -9.556    -9.587    -0.031
   FeSO4                 7.155e-011  7.162e-011   -10.145   -10.145     0.000
   BaSO4                 5.088e-011  5.093e-011   -10.293   -10.293     0.000
   KSO4-                 3.387e-011  3.153e-011   -10.470   -10.501    -0.031
   HSO4-                 9.782e-013  9.107e-013   -12.010   -12.041    -0.031
   CaHSO4+               1.093e-014  1.018e-014   -13.961   -13.992    -0.031
   FeHSO4+               1.859e-017  1.730e-017   -16.731   -16.762    -0.031
   FeSO4+                1.491e-026  1.388e-026   -25.827   -25.858    -0.031
   Fe(SO4)2-             8.311e-032  7.737e-032   -31.080   -31.111    -0.031
   FeHSO4+2              1.818e-033  1.366e-033   -32.740   -32.865    -0.124

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.26   -9.63   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -8.63    0.97    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.63  -45.40    8.23  As2O5
As2S3(am)        -7.73  -52.63  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -12.10  -62.21  -50.11  Ba3(AsO4)2
Barite           -3.02  -12.99   -9.97  BaSO4
Birnessite      -27.77   15.83   43.60  MnO2
Bixbyite        -24.65  -25.26   -0.61  Mn2O3
Brucite          -6.20   10.64   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.20  -52.11  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.00   -2.86   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -2.17   -3.64   -1.47  CO2
Dolomite         -1.06  -18.15  -17.09  CaMg(CO3)2
Dolomite(d)      -1.61  -18.15  -16.54  CaMg(CO3)2
Epsomite         -8.68  -10.82   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.40   -4.44   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8



FeS(ppt)          1.61   -2.31   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.60  -38.44  -45.03  Fe3S4
Gypsum           -5.04   -9.63   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.44   -4.43   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.34   35.69   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.54  -37.50  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.29  -28.06   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.92  -43.75   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.04  -43.25   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.91  -42.19   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.54  -45.93   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.34   -2.31   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.65   -9.67   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.46   12.88   25.34  MnOOH
Melanterite     -10.19  -12.40   -2.21  FeSO4:7H2O
Mirabilite      -12.87  -13.98   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.94  -89.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.13  -57.84  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.73  -13.02    2.71  MnCl2:4H2O
MnS(Green)       -5.25   -1.45    3.80  MnS
MnSO4           -14.20  -11.54    2.67  MnSO4
Nahcolite        -5.70   -6.25   -0.55  NaHCO3
Natron          -11.52  -12.84   -1.31  Na2CO3:10H2O
Nesquehonite     -4.05   -9.67   -5.62  MgCO3:3H2O
Nsutite         -26.73   15.83   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -6.33  -52.63  -46.30  As2S3
Portlandite     -10.96   11.84   22.80  Ca(OH)2
Pyrite           10.70   -7.78  -18.48  FeS2
Pyrochroite      -5.27    9.93   15.20  Mn(OH)2
Pyrolusite      -25.55   15.83   41.38  MnO2
Realgar          -3.64  -23.58  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.36  -11.25  -10.89  FeCO3
Siderite(d)(3)   -0.80  -11.25  -10.45  FeCO3
Sulfur           -3.36  -18.39  -15.03  S
Thenardite      -13.80  -13.98   -0.18  Na2SO4
Thermonatrite   -12.96  -12.84    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.29  -11.85   -8.56  BaCO3

Reaction step 18.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative



Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.05  -13.02   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.82   15.78   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.882e-002 -1.180e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.057e-002 -2.813e-005
Manganite          -12.51   12.83   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.329e-004  4.329e-004
Siderite(d)(3)      -0.75  -11.20  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.079e-004  Surface charge, eq

Hfo_s         
 5.286e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.906e-006       0.550  2.906e-006      -5.537
Hfo_sOHCa+2      2.206e-006       0.417  2.206e-006      -5.656
Hfo_sOFe+        1.269e-007       0.024  1.269e-007      -6.896
Hfo_sOH          2.444e-008       0.005  2.444e-008      -7.612
Hfo_sOH2+        1.898e-008       0.004  1.898e-008      -7.722
Hfo_sOHBa+2      2.794e-009       0.001  2.794e-009      -8.554
Hfo_sO-          7.212e-010       0.000  7.212e-010      -9.142

Hfo           
 1.079e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.045e-004       0.494  1.045e-004      -3.981
Hfo_wOH2+        8.110e-005       0.384  8.111e-005      -4.091
Hfo_wOMn+        9.867e-006       0.047  9.867e-006      -5.006
Hfo_wOFe+        5.064e-006       0.024  5.064e-006      -5.296
Hfo_wOMg+        3.910e-006       0.018  3.910e-006      -5.408
Hfo_wOCa+        3.584e-006       0.017  3.584e-006      -5.446
Hfo_wO-          3.083e-006       0.015  3.083e-006      -5.511
Hfo_wOFeOH       3.423e-007       0.002  3.423e-007      -6.466
Hfo_wH2AsO3      1.481e-008       0.000  1.481e-008      -7.829
Hfo_wOHSO4-2     1.540e-010       0.000  1.540e-010      -9.812
Hfo_wOBa+        6.562e-011       0.000  6.562e-011     -10.183
Hfo_wSO4-        5.994e-011       0.000  5.994e-011     -10.222
Hfo_wOHAsO4-3    9.765e-016       0.000  9.765e-016     -15.010
Hfo_wHAsO4-      1.318e-017       0.000  1.318e-017     -16.880
Hfo_wH2AsO4      3.310e-019       0.000  3.311e-019     -18.480

Mno           
-1.667e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.514e-025       0.000  9.514e-025     -24.022
Mno_O3-2         8.463e-026       0.000  8.463e-026     -25.072



Mno_O3Ca         5.904e-026       0.000  5.904e-026     -25.229
Mno_O3HMn+       5.203e-027       0.000  5.203e-027     -26.284
Mno_O3Na-        1.813e-027       0.000  1.814e-027     -26.741
Mno_O3Mg         1.377e-027       0.000  1.377e-027     -26.861
Mno_O3H-         1.160e-027       0.000  1.160e-027     -26.935
Mno_O3Ba         5.087e-028       0.000  5.087e-028     -27.294
Mno_O3HCa+       2.817e-028       0.000  2.817e-028     -27.550
Mno_O3HMg+       4.450e-030       0.000  4.450e-030     -29.352
Mno_O3HBa+       4.341e-030       0.000  4.341e-030     -29.362
Mno_O3HNa        2.320e-030       0.000  2.320e-030     -29.635
Mno_O3H2         1.194e-032       0.000  1.194e-032     -31.923
Mno_O3H3+        3.290e-038       0.000  3.290e-038     -37.483
Mno_O3H3Cl       8.311e-041       0.000  8.311e-041     -40.080

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.161e-007  3.161e-007
Ba               5.430e-007  5.430e-007
C                4.914e-003  4.914e-003
Ca               1.329e-003  1.329e-003
Cl               9.873e-005  9.873e-005
Fe               2.355e-005  2.355e-005
K                1.893e-005  1.893e-005
Mg               8.095e-005  8.095e-005
Mn               2.247e-005  2.247e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.400      Charge balance
                                       pe  =  -4.445      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.589e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.359e-003
                       Total CO2 (mol/kg)  =  3.441e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.085e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.82
                               Iterations  =  34
                                  Total H  = 1.110202e+002
                                  Total O  = 5.551552e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.704e-007  2.514e-007    -6.568    -6.600    -0.032
   H+                    4.254e-008  3.982e-008    -7.371    -7.400    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.161e-007
   AsS(OH)(HS)-          3.156e-007  2.934e-007    -6.501    -6.533    -0.032
   H3AsO3                5.510e-010  5.515e-010    -9.259    -9.258     0.000
   H2AsO3-               1.055e-011  9.807e-012   -10.977   -11.008    -0.032
   As3S4(HS)2-           6.829e-017  6.349e-017   -16.166   -16.197    -0.032
   H4AsO3+               1.170e-017  1.088e-017   -16.932   -16.963    -0.032
   HAsO3-2               6.575e-019  4.914e-019   -18.182   -18.309    -0.126
   AsO3-3                4.741e-027  2.463e-027   -26.324   -26.609    -0.285
As(5)           8.557e-018
   HAsO4-2               5.850e-018  4.373e-018   -17.233   -17.359    -0.126
   H2AsO4-               2.707e-018  2.517e-018   -17.568   -17.599    -0.032
   AsO4-3                4.734e-022  2.459e-022   -21.325   -21.609    -0.285
   H3AsO4                1.997e-023  1.999e-023   -22.700   -22.699     0.000



Ba              5.430e-007
   Ba+2                  5.304e-007  3.964e-007    -6.275    -6.402    -0.126
   BaHCO3+               1.188e-008  1.105e-008    -7.925    -7.957    -0.032
   BaCO3                 7.008e-010  7.015e-010    -9.154    -9.154     0.000
   BaSO4                 4.746e-011  4.751e-011   -10.324   -10.323     0.000
   BaOH+                 3.628e-013  3.373e-013   -12.440   -12.472    -0.032
C(-4)           1.473e-003
   CH4                   1.473e-003  1.475e-003    -2.832    -2.831     0.000
C(4)            3.441e-003
   HCO3-                 3.122e-003  2.908e-003    -2.506    -2.536    -0.031
   CO2                   2.601e-004  2.604e-004    -3.585    -3.584     0.000
   CaHCO3+               3.858e-005  3.587e-005    -4.414    -4.445    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.549e-006  3.426e-006    -5.342    -5.465    -0.123
   MnHCO3+               3.315e-006  3.083e-006    -5.479    -5.511    -0.032
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.171e-006  2.019e-006    -5.663    -5.695    -0.032
   FeHCO3+               5.765e-007  5.360e-007    -6.239    -6.271    -0.032
   NaHCO3                3.303e-007  3.306e-007    -6.481    -6.481     0.000
   MgCO3                 1.937e-007  1.939e-007    -6.713    -6.712     0.000
   FeCO3                 1.513e-007  1.515e-007    -6.820    -6.820     0.000
   NaCO3-                1.387e-008  1.289e-008    -7.858    -7.890    -0.032
   BaHCO3+               1.188e-008  1.105e-008    -7.925    -7.957    -0.032
   BaCO3                 7.008e-010  7.015e-010    -9.154    -9.154     0.000
Ca              1.329e-003
   Ca+2                  1.285e-003  9.670e-004    -2.891    -3.015    -0.123
   CaHCO3+               3.858e-005  3.587e-005    -4.414    -4.445    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.609e-008  4.614e-008    -7.336    -7.336     0.000
   CaOH+                 4.334e-009  4.030e-009    -8.363    -8.395    -0.032
   CaHSO4+               1.157e-014  1.076e-014   -13.936   -13.968    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.172e-005    -4.006    -4.038    -0.032
   MnCl+                 4.779e-009  4.444e-009    -8.321    -8.352    -0.032
   FeCl+                 2.510e-010  2.334e-010    -9.600    -9.632    -0.032
   MnCl2                 1.777e-013  1.779e-013   -12.750   -12.750     0.000
   MnCl3-                4.834e-018  4.495e-018   -17.316   -17.347    -0.032
   FeCl+2                2.340e-026  1.749e-026   -25.631   -25.757    -0.126
   FeCl2+                7.707e-030  7.165e-030   -29.113   -29.145    -0.032
   FeCl3                 6.566e-035  6.573e-035   -34.183   -34.182     0.000
Fe(2)           2.355e-005
   Fe(HS)2               2.008e-005  2.010e-005    -4.697    -4.697     0.000
   Fe+2                  2.466e-006  1.843e-006    -5.608    -5.734    -0.126
   FeHCO3+               5.765e-007  5.360e-007    -6.239    -6.271    -0.032
   Fe(HS)3-              2.605e-007  2.422e-007    -6.584    -6.616    -0.032
   FeCO3                 1.513e-007  1.515e-007    -6.820    -6.820     0.000
   FeOH+                 1.574e-008  1.464e-008    -7.803    -7.835    -0.032
   FeCl+                 2.510e-010  2.334e-010    -9.600    -9.632    -0.032
   FeSO4                 7.829e-011  7.838e-011   -10.106   -10.106     0.000
   Fe(OH)2               3.125e-012  3.128e-012   -11.505   -11.505     0.000
   Fe(OH)3-              3.139e-015  2.919e-015   -14.503   -14.535    -0.032
   FeHSO4+               2.206e-017  2.051e-017   -16.656   -16.688    -0.032
Fe(3)           3.734e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.155e-015  8.513e-015   -14.038   -14.070    -0.032
   Fe(OH)4-              6.783e-016  6.307e-016   -15.169   -15.200    -0.032
   FeOH+2                1.370e-018  1.024e-018   -17.863   -17.990    -0.126
   Fe+3                  1.216e-023  6.314e-024   -22.915   -23.200    -0.285
   FeCl+2                2.340e-026  1.749e-026   -25.631   -25.757    -0.126
   FeSO4+                1.780e-026  1.655e-026   -25.749   -25.781    -0.032
   FeCl2+                7.707e-030  7.165e-030   -29.113   -29.145    -0.032
   Fe(SO4)2-             9.314e-032  8.661e-032   -31.031   -31.062    -0.032
   FeHSO4+2              2.362e-033  1.765e-033   -32.627   -32.753    -0.126
   Fe2(OH)2+4            9.039e-035  2.821e-035   -34.044   -34.550    -0.506
   FeCl3                 6.566e-035  6.573e-035   -34.183   -34.182     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.509   -46.300    -0.790
H(0)            1.743e-009



   H2                    8.714e-010  8.723e-010    -9.060    -9.059     0.000
K               1.893e-005
   K+                    1.893e-005  1.758e-005    -4.723    -4.755    -0.032
   KSO4-                 3.178e-011  2.955e-011   -10.498   -10.530    -0.032
Mg              8.095e-005
   Mg+2                  7.858e-005  5.933e-005    -4.105    -4.227    -0.122
   MgHCO3+               2.171e-006  2.019e-006    -5.663    -5.695    -0.032
   MgCO3                 1.937e-007  1.939e-007    -6.713    -6.712     0.000
   MgOH+                 5.818e-009  5.409e-009    -8.235    -8.267    -0.032
   MgSO4                 3.322e-009  3.326e-009    -8.479    -8.478     0.000
Mn(2)           2.247e-005
   Mn+2                  1.591e-005  1.189e-005    -4.798    -4.925    -0.126
   MnHCO3+               3.315e-006  3.083e-006    -5.479    -5.511    -0.032
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 8.256e-009  7.676e-009    -8.083    -8.115    -0.032
   MnCl+                 4.779e-009  4.444e-009    -8.321    -8.352    -0.032
   MnSO4                 5.052e-010  5.057e-010    -9.297    -9.296     0.000
   MnCl2                 1.777e-013  1.779e-013   -12.750   -12.750     0.000
   MnCl3-                4.834e-018  4.495e-018   -17.316   -17.347    -0.032
   Mn(OH)3-              3.210e-018  2.985e-018   -17.493   -17.525    -0.032
Mn(3)           2.538e-035
   Mn+3                  2.538e-035  1.318e-035   -34.596   -34.880    -0.285
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.820   -81.947    -0.126
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.744   -95.776    -0.032
Na              2.176e-004
   Na+                   2.173e-004  2.021e-004    -3.663    -3.694    -0.031
   NaHCO3                3.303e-007  3.306e-007    -6.481    -6.481     0.000
   NaCO3-                1.387e-008  1.289e-008    -7.858    -7.890    -0.032
   NaSO4-                2.606e-010  2.423e-010    -9.584    -9.616    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.262   -74.261     0.000
S(-2)           2.085e-004
   HS-                   1.190e-004  1.106e-004    -3.925    -3.956    -0.032
   H2S                   3.847e-005  3.851e-005    -4.415    -4.414     0.000
   Fe(HS)2               2.008e-005  2.010e-005    -4.697    -4.697     0.000
   S5-2                  9.073e-007  7.060e-007    -6.042    -6.151    -0.109
   S4-2                  5.342e-007  4.119e-007    -6.272    -6.385    -0.113
   S6-2                  4.656e-007  3.654e-007    -6.332    -6.437    -0.105
   AsS(OH)(HS)-          3.156e-007  2.934e-007    -6.501    -6.533    -0.032
   Fe(HS)3-              2.605e-007  2.422e-007    -6.584    -6.616    -0.032
   S-2                   4.490e-010  3.356e-010    -9.348    -9.474    -0.126
   S3-2                  1.901e-010  1.452e-010    -9.721    -9.838    -0.117
   S2-2                  1.087e-011  8.238e-012   -10.964   -11.084    -0.121
   As3S4(HS)2-           6.829e-017  6.349e-017   -16.166   -16.197    -0.032
S(6)            3.688e-007
   SO4-2                 3.184e-007  2.391e-007    -6.497    -6.621    -0.124
   CaSO4                 4.609e-008  4.614e-008    -7.336    -7.336     0.000
   MgSO4                 3.322e-009  3.326e-009    -8.479    -8.478     0.000
   MnSO4                 5.052e-010  5.057e-010    -9.297    -9.296     0.000
   NaSO4-                2.606e-010  2.423e-010    -9.584    -9.616    -0.032
   FeSO4                 7.829e-011  7.838e-011   -10.106   -10.106     0.000
   BaSO4                 4.746e-011  4.751e-011   -10.324   -10.323     0.000
   KSO4-                 3.178e-011  2.955e-011   -10.498   -10.530    -0.032
   HSO4-                 9.956e-013  9.257e-013   -12.002   -12.034    -0.032
   CaHSO4+               1.157e-014  1.076e-014   -13.936   -13.968    -0.032
   FeHSO4+               2.206e-017  2.051e-017   -16.656   -16.688    -0.032
   FeSO4+                1.780e-026  1.655e-026   -25.749   -25.781    -0.032
   Fe(SO4)2-             9.314e-032  8.661e-032   -31.031   -31.062    -0.032
   FeHSO4+2              2.362e-033  1.765e-033   -32.627   -32.753    -0.126

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.28   -9.64   -4.36  CaSO4



Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.72    0.88    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.63  -45.40    8.23  As2O5
As2S3(am)        -7.68  -52.58  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -12.31  -62.42  -50.11  Ba3(AsO4)2
Barite           -3.05  -13.02   -9.97  BaSO4
Birnessite      -27.82   15.78   43.60  MnO2
Bixbyite        -24.75  -25.36   -0.61  Mn2O3
Brucite          -6.27   10.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.36  -52.26  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.03   -2.83   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -2.12   -3.58   -1.47  CO2
Dolomite         -1.08  -18.17  -17.09  CaMg(CO3)2
Dolomite(d)      -1.63  -18.17  -16.54  CaMg(CO3)2
Epsomite         -8.71  -10.85   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.39   -4.43   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.62   -2.29   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.68  -38.36  -45.03  Fe3S4
Gypsum           -5.06   -9.64   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.42   -4.41   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.50   35.53   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.59  -37.56  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.43  -28.20   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.86  -43.69   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.99  -43.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.86  -42.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.45  -45.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.36   -2.29   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.69   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.51   12.83   25.34  MnOOH
Melanterite     -10.15  -12.36   -2.21  FeSO4:7H2O
Mirabilite      -12.90  -14.01   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.91  -89.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.29  -57.99  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.71  -13.00    2.71  MnCl2:4H2O
MnS(Green)       -5.28   -1.48    3.80  MnS
MnSO4           -14.22  -11.55    2.67  MnSO4
Nahcolite        -5.68   -6.23   -0.55  NaHCO3
Natron          -11.54  -12.85   -1.31  Na2CO3:10H2O
Nesquehonite     -4.07   -9.69   -5.62  MgCO3:3H2O
Nsutite         -26.78   15.78   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -6.28  -52.58  -46.30  As2S3
Portlandite     -11.01   11.79   22.80  Ca(OH)2
Pyrite           10.74   -7.74  -18.48  FeS2
Pyrochroite      -5.32    9.88   15.20  Mn(OH)2
Pyrolusite      -25.60   15.78   41.38  MnO2
Realgar          -3.63  -23.57  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.31  -11.20  -10.89  FeCO3
Siderite(d)(3)   -0.75  -11.20  -10.45  FeCO3
Sulfur           -3.34  -18.36  -15.03  S



Thenardite      -13.83  -14.01   -0.18  Na2SO4
Thermonatrite   -12.98  -12.85    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.31  -11.87   -8.56  BaCO3

Reaction step 19.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.08  -13.05   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.86   15.74   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.876e-002 -1.238e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.047e-005
Manganite          -12.56   12.78   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.327e-004  4.327e-004
Siderite(d)(3)      -0.70  -11.15  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.113e-004  Surface charge, eq

Hfo_s         
 5.285e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.805e-006       0.531  2.805e-006      -5.552
Hfo_sOHCa+2      2.295e-006       0.434  2.295e-006      -5.639
Hfo_sOFe+        1.364e-007       0.026  1.364e-007      -6.865
Hfo_sOH          2.450e-008       0.005  2.450e-008      -7.611
Hfo_sOH2+        2.050e-008       0.004  2.050e-008      -7.688
Hfo_sOHBa+2      2.785e-009       0.001  2.785e-009      -8.555
Hfo_sO-          6.708e-010       0.000  6.708e-010      -9.173

Hfo           
 1.113e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.017e-004       0.481  1.017e-004      -3.993
Hfo_wOH2+        8.512e-005       0.403  8.512e-005      -4.070
Hfo_wOMn+        9.251e-006       0.044  9.251e-006      -5.034



Hfo_wOFe+        5.283e-006       0.025  5.283e-006      -5.277
Hfo_wOMg+        3.529e-006       0.017  3.530e-006      -5.452
Hfo_wOCa+        3.360e-006       0.016  3.360e-006      -5.474
Hfo_wO-          2.785e-006       0.013  2.785e-006      -5.555
Hfo_wOFeOH       3.313e-007       0.002  3.313e-007      -6.480
Hfo_wH2AsO3      1.433e-008       0.000  1.433e-008      -7.844
Hfo_wOHSO4-2     1.410e-010       0.000  1.410e-010      -9.851
Hfo_wSO4-        5.915e-011       0.000  5.915e-011     -10.228
Hfo_wOBa+        5.895e-011       0.000  5.895e-011     -10.230
Hfo_wOHAsO4-3    7.633e-016       0.000  7.633e-016     -15.117
Hfo_wHAsO4-      1.197e-017       0.000  1.197e-017     -16.922
Hfo_wH2AsO4      3.240e-019       0.000  3.241e-019     -18.489

Mno           
-1.198e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.117e-028       0.000  7.117e-028     -27.148
Mno_O3-2         6.100e-029       0.000  6.100e-029     -28.215
Mno_O3Ca         4.416e-029       0.000  4.416e-029     -28.355
Mno_O3HMn+       4.195e-030       0.000  4.195e-030     -29.377
Mno_O3Na-        1.305e-030       0.000  1.305e-030     -29.884
Mno_O3Mg         9.919e-031       0.000  9.919e-031     -30.004
Mno_O3H-         9.013e-031       0.000  9.013e-031     -30.045
Mno_O3Ba         3.646e-031       0.000  3.646e-031     -30.438
Mno_O3HCa+       2.271e-031       0.000  2.271e-031     -30.644
Mno_O3HMg+       3.454e-033       0.000  3.454e-033     -32.462
Mno_O3HBa+       3.354e-033       0.000  3.354e-033     -32.474
Mno_O3HNa        1.800e-033       0.000  1.800e-033     -32.745
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        2.969e-041       0.000  2.969e-041     -40.527
Mno_O3H3Cl       7.491e-044       0.000  7.491e-044     -43.125

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.166e-007  3.166e-007
Ba               5.430e-007  5.430e-007
C                5.172e-003  5.172e-003
Ca               1.387e-003  1.387e-003
Cl               9.873e-005  9.873e-005
Fe               2.568e-005  2.568e-005
K                1.893e-005  1.893e-005
Mg               8.134e-005  8.133e-005
Mn               2.342e-005  2.342e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.367      Charge balance
                                       pe  =  -4.410      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.763e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.485e-003
                       Total CO2 (mol/kg)  =  3.600e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.119e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.70
                               Iterations  =  26
                                  Total H  = 1.110206e+002
                                  Total O  = 5.551590e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.512e-007  2.332e-007    -6.600    -6.632    -0.032
   H+                    4.590e-008  4.292e-008    -7.338    -7.367    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.166e-007
   AsS(OH)(HS)-          3.161e-007  2.935e-007    -6.500    -6.532    -0.032
   H3AsO3                5.473e-010  5.479e-010    -9.262    -9.261     0.000
   H2AsO3-               9.733e-012  9.039e-012   -11.012   -11.044    -0.032
   As3S4(HS)2-           7.950e-017  7.383e-017   -16.100   -16.132    -0.032
   H4AsO3+               1.255e-017  1.165e-017   -16.902   -16.934    -0.032
   HAsO3-2               5.651e-019  4.202e-019   -18.248   -18.377    -0.129
   AsO3-3                3.804e-027  1.954e-027   -26.420   -26.709    -0.289
As(5)           7.616e-018
   HAsO4-2               5.088e-018  3.784e-018   -17.293   -17.422    -0.129
   H2AsO4-               2.527e-018  2.347e-018   -17.597   -17.629    -0.032
   AsO4-3                3.843e-022  1.974e-022   -21.415   -21.705    -0.289
   H3AsO4                2.008e-023  2.010e-023   -22.697   -22.697     0.000
Ba              5.430e-007
   Ba+2                  5.300e-007  3.942e-007    -6.276    -6.404    -0.129
   BaHCO3+               1.229e-008  1.141e-008    -7.910    -7.943    -0.032
   BaCO3                 6.714e-010  6.721e-010    -9.173    -9.173     0.000
   BaSO4                 4.437e-011  4.442e-011   -10.353   -10.352     0.000
   BaOH+                 3.351e-013  3.112e-013   -12.475   -12.507    -0.032
C(-4)           1.573e-003
   CH4                   1.573e-003  1.574e-003    -2.803    -2.803     0.000
C(4)            3.600e-003
   HCO3-                 3.246e-003  3.020e-003    -2.489    -2.520    -0.031
   CO2                   2.912e-004  2.915e-004    -3.536    -3.535     0.000
   CaHCO3+               4.163e-005  3.866e-005    -4.381    -4.413    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.404e-006  3.301e-006    -5.356    -5.481    -0.125
   MnHCO3+               3.578e-006  3.323e-006    -5.446    -5.479    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.256e-006  2.095e-006    -5.647    -5.679    -0.032
   FeHCO3+               6.923e-007  6.429e-007    -6.160    -6.192    -0.032
   NaHCO3                3.425e-007  3.429e-007    -6.465    -6.465     0.000
   MgCO3                 1.865e-007  1.867e-007    -6.729    -6.729     0.000
   FeCO3                 1.684e-007  1.685e-007    -6.774    -6.773     0.000
   NaCO3-                1.336e-008  1.241e-008    -7.874    -7.906    -0.032
   BaHCO3+               1.229e-008  1.141e-008    -7.910    -7.943    -0.032
   BaCO3                 6.714e-010  6.721e-010    -9.173    -9.173     0.000
Ca              1.387e-003
   Ca+2                  1.340e-003  1.004e-003    -2.873    -2.998    -0.126
   CaHCO3+               4.163e-005  3.866e-005    -4.381    -4.413    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.497e-008  4.502e-008    -7.347    -7.347     0.000
   CaOH+                 4.179e-009  3.881e-009    -8.379    -8.411    -0.032
   CaHSO4+               1.219e-014  1.132e-014   -13.914   -13.946    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.161e-005    -4.006    -4.038    -0.032
   MnCl+                 4.960e-009  4.606e-009    -8.305    -8.337    -0.032
   FeCl+                 2.899e-010  2.692e-010    -9.538    -9.570    -0.032
   MnCl2                 1.840e-013  1.842e-013   -12.735   -12.735     0.000
   MnCl3-                5.004e-018  4.647e-018   -17.301   -17.333    -0.032
   FeCl+2                2.941e-026  2.187e-026   -25.532   -25.660    -0.129
   FeCl2+                9.637e-030  8.950e-030   -29.016   -29.048    -0.032
   FeCl3                 8.190e-035  8.199e-035   -34.087   -34.086     0.000
Fe(2)           2.568e-005
   Fe(HS)2               2.167e-005  2.169e-005    -4.664    -4.664     0.000
   Fe+2                  2.862e-006  2.129e-006    -5.543    -5.672    -0.129
   FeHCO3+               6.923e-007  6.429e-007    -6.160    -6.192    -0.032
   Fe(HS)3-              2.720e-007  2.526e-007    -6.565    -6.598    -0.032



   FeCO3                 1.684e-007  1.685e-007    -6.774    -6.773     0.000
   FeOH+                 1.689e-008  1.568e-008    -7.772    -7.805    -0.032
   FeCl+                 2.899e-010  2.692e-010    -9.538    -9.570    -0.032
   FeSO4                 8.501e-011  8.511e-011   -10.071   -10.070     0.000
   Fe(OH)2               3.107e-012  3.110e-012   -11.508   -11.507     0.000
   Fe(OH)3-              2.899e-015  2.692e-015   -14.538   -14.570    -0.032
   FeHSO4+               2.585e-017  2.401e-017   -16.588   -16.620    -0.032
Fe(3)           3.802e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.880e-015  9.175e-015   -14.005   -14.037    -0.032
   Fe(OH)4-              6.301e-016  5.852e-016   -15.201   -15.233    -0.032
   FeOH+2                1.599e-018  1.189e-018   -17.796   -17.925    -0.129
   Fe+3                  1.539e-023  7.906e-024   -22.813   -23.102    -0.289
   FeCl+2                2.941e-026  2.187e-026   -25.532   -25.660    -0.129
   FeSO4+                2.099e-026  1.949e-026   -25.678   -25.710    -0.032
   FeCl2+                9.637e-030  8.950e-030   -29.016   -29.048    -0.032
   Fe(SO4)2-             1.032e-031  9.587e-032   -30.986   -31.018    -0.032
   FeHSO4+2              3.012e-033  2.240e-033   -32.521   -32.650    -0.129
   Fe2(OH)2+4            1.245e-034  3.807e-035   -33.905   -34.419    -0.514
   FeCl3                 8.190e-035  8.199e-035   -34.087   -34.086     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.333   -46.137    -0.804
H(0)            1.722e-009
   H2                    8.611e-010  8.620e-010    -9.065    -9.064     0.000
K               1.893e-005
   K+                    1.893e-005  1.756e-005    -4.723    -4.755    -0.032
   KSO4-                 2.988e-011  2.774e-011   -10.525   -10.557    -0.032
Mg              8.134e-005
   Mg+2                  7.888e-005  5.928e-005    -4.103    -4.227    -0.124
   MgHCO3+               2.256e-006  2.095e-006    -5.647    -5.679    -0.032
   MgCO3                 1.865e-007  1.867e-007    -6.729    -6.729     0.000
   MgOH+                 5.400e-009  5.015e-009    -8.268    -8.300    -0.032
   MgSO4                 3.121e-009  3.125e-009    -8.506    -8.505     0.000
Mn(2)           2.342e-005
   Mn+2                  1.660e-005  1.234e-005    -4.780    -4.909    -0.129
   MnHCO3+               3.578e-006  3.323e-006    -5.446    -5.479    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.959e-009  7.391e-009    -8.099    -8.131    -0.032
   MnCl+                 4.960e-009  4.606e-009    -8.305    -8.337    -0.032
   MnSO4                 4.929e-010  4.935e-010    -9.307    -9.307     0.000
   MnCl2                 1.840e-013  1.842e-013   -12.735   -12.735     0.000
   MnCl3-                5.004e-018  4.647e-018   -17.301   -17.333    -0.032
   Mn(OH)3-              2.664e-018  2.474e-018   -17.574   -17.607    -0.032
Mn(3)           2.888e-035
   Mn+3                  2.888e-035  1.483e-035   -34.539   -34.829    -0.289
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.922   -82.050    -0.129
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.812   -95.844    -0.032
Na              2.176e-004
   Na+                   2.173e-004  2.019e-004    -3.663    -3.695    -0.032
   NaHCO3                3.425e-007  3.429e-007    -6.465    -6.465     0.000
   NaCO3-                1.336e-008  1.241e-008    -7.874    -7.906    -0.032
   NaSO4-                2.450e-010  2.275e-010    -9.611    -9.643    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.252   -74.251     0.000
S(-2)           2.085e-004
   HS-                   1.151e-004  1.069e-004    -3.939    -3.971    -0.032
   H2S                   4.008e-005  4.012e-005    -4.397    -4.397     0.000
   Fe(HS)2               2.167e-005  2.169e-005    -4.664    -4.664     0.000
   S5-2                  8.166e-007  6.331e-007    -6.088    -6.199    -0.111
   S4-2                  4.809e-007  3.694e-007    -6.318    -6.433    -0.115
   S6-2                  4.190e-007  3.277e-007    -6.378    -6.485    -0.107
   AsS(OH)(HS)-          3.161e-007  2.935e-007    -6.500    -6.532    -0.032
   Fe(HS)3-              2.720e-007  2.526e-007    -6.565    -6.598    -0.032
   S-2                   4.047e-010  3.009e-010    -9.393    -9.522    -0.129
   S3-2                  1.712e-010  1.302e-010    -9.767    -9.886    -0.119
   S2-2                  9.795e-012  7.387e-012   -11.009   -11.132    -0.123



   As3S4(HS)2-           7.950e-017  7.383e-017   -16.100   -16.132    -0.032
S(6)            3.498e-007
   SO4-2                 3.008e-007  2.248e-007    -6.522    -6.648    -0.126
   CaSO4                 4.497e-008  4.502e-008    -7.347    -7.347     0.000
   MgSO4                 3.121e-009  3.125e-009    -8.506    -8.505     0.000
   MnSO4                 4.929e-010  4.935e-010    -9.307    -9.307     0.000
   NaSO4-                2.450e-010  2.275e-010    -9.611    -9.643    -0.032
   FeSO4                 8.501e-011  8.511e-011   -10.071   -10.070     0.000
   BaSO4                 4.437e-011  4.442e-011   -10.353   -10.352     0.000
   KSO4-                 2.988e-011  2.774e-011   -10.525   -10.557    -0.032
   HSO4-                 1.010e-012  9.381e-013   -11.996   -12.028    -0.032
   CaHSO4+               1.219e-014  1.132e-014   -13.914   -13.946    -0.032
   FeHSO4+               2.585e-017  2.401e-017   -16.588   -16.620    -0.032
   FeSO4+                2.099e-026  1.949e-026   -25.678   -25.710    -0.032
   Fe(SO4)2-             1.032e-031  9.587e-032   -30.986   -31.018    -0.032
   FeHSO4+2              3.012e-033  2.240e-033   -32.521   -32.650    -0.129

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.29   -9.65   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.80    0.80    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.39    8.23  As2O5
As2S3(am)        -7.64  -52.54  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -12.51  -62.62  -50.11  Ba3(AsO4)2
Barite           -3.08  -13.05   -9.97  BaSO4
Birnessite      -27.86   15.74   43.60  MnO2
Bixbyite        -24.84  -25.45   -0.61  Mn2O3
Brucite          -6.33   10.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.50  -52.40  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.06   -2.80   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -2.07   -3.54   -1.47  CO2
Dolomite         -1.10  -18.19  -17.09  CaMg(CO3)2
Dolomite(d)      -1.65  -18.19  -16.54  CaMg(CO3)2
Epsomite         -8.74  -10.88   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.38   -4.42   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.64   -2.28   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.74  -38.29  -45.03  Fe3S4
Gypsum           -5.07   -9.65   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.40   -4.40   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.64   35.39   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.64  -37.61  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.56  -28.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.81  -43.64   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.94  -43.15   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.81  -42.09   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.38  -45.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.37   -2.28   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.68   -9.71   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -12.56   12.78   25.34  MnOOH
Melanterite     -10.11  -12.32   -2.21  FeSO4:7H2O
Mirabilite      -12.92  -14.04   -1.11  Na2SO4:10H2O



Mn2(SO4)3       -83.89  -89.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.43  -58.14  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.69  -12.98    2.71  MnCl2:4H2O
MnS(Green)       -5.31   -1.51    3.80  MnS
MnSO4           -14.23  -11.56    2.67  MnSO4
Nahcolite        -5.67   -6.21   -0.55  NaHCO3
Natron          -11.56  -12.87   -1.31  Na2CO3:10H2O
Nesquehonite     -4.09   -9.71   -5.62  MgCO3:3H2O
Nsutite         -26.82   15.74   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -6.24  -52.54  -46.30  As2S3
Portlandite     -11.06   11.74   22.80  Ca(OH)2
Pyrite           10.78   -7.70  -18.48  FeS2
Pyrochroite      -5.37    9.83   15.20  Mn(OH)2
Pyrolusite      -25.64   15.74   41.38  MnO2
Realgar          -3.61  -23.56  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.26  -11.15  -10.89  FeCO3
Siderite(d)(3)   -0.70  -11.15  -10.45  FeCO3
Sulfur           -3.32  -18.34  -15.03  S
Thenardite      -13.86  -14.04   -0.18  Na2SO4
Thermonatrite   -13.00  -12.87    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.32  -11.89   -8.56  BaCO3

Reaction step 20.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.11  -13.08   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.90   15.70   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.870e-002 -1.295e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.278e-005
Manganite          -12.60   12.74   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.324e-004  4.324e-004
Siderite(d)(3)      -0.66  -11.11  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.146e-004  Surface charge, eq

Hfo_s         



 5.284e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.710e-006       0.513  2.710e-006      -5.567
Hfo_sOHCa+2      2.378e-006       0.450  2.378e-006      -5.624
Hfo_sOFe+        1.456e-007       0.028  1.456e-007      -6.837
Hfo_sOH          2.452e-008       0.005  2.452e-008      -7.610
Hfo_sOH2+        2.202e-008       0.004  2.202e-008      -7.657
Hfo_sOHBa+2      2.773e-009       0.001  2.773e-009      -8.557
Hfo_sO-          6.257e-010       0.000  6.257e-010      -9.204

Hfo           
 1.146e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          9.903e-005       0.469  9.903e-005      -4.004
Hfo_wOH2+        8.892e-005       0.421  8.892e-005      -4.051
Hfo_wOMn+        8.691e-006       0.041  8.691e-006      -5.061
Hfo_wOFe+        5.488e-006       0.026  5.488e-006      -5.261
Hfo_wOMg+        3.199e-006       0.015  3.199e-006      -5.495
Hfo_wOCa+        3.157e-006       0.015  3.157e-006      -5.501
Hfo_wO-          2.527e-006       0.012  2.527e-006      -5.597
Hfo_wOFeOH       3.207e-007       0.002  3.208e-007      -6.494
Hfo_wH2AsO3      1.391e-008       0.000  1.391e-008      -7.857
Hfo_wOHSO4-2     1.293e-010       0.000  1.293e-010      -9.888
Hfo_wSO4-        5.821e-011       0.000  5.821e-011     -10.235
Hfo_wOBa+        5.320e-011       0.000  5.320e-011     -10.274
Hfo_wOHAsO4-3    6.068e-016       0.000  6.068e-016     -15.217
Hfo_wHAsO4-      1.095e-017       0.000  1.095e-017     -16.960
Hfo_wH2AsO4      3.182e-019       0.000  3.182e-019     -18.497

Mno           
-1.037e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.401e-028       0.000  6.401e-028     -27.194
Mno_O3-2         5.298e-029       0.000  5.298e-029     -28.276
Mno_O3Ca         3.972e-029       0.000  3.972e-029     -28.401
Mno_O3HMn+       4.048e-030       0.000  4.048e-030     -29.393
Mno_O3Na-        1.132e-030       0.000  1.132e-030     -29.946
Mno_O3Mg         8.605e-031       0.000  8.605e-031     -30.065
Mno_O3H-         8.400e-031       0.000  8.400e-031     -30.076
Mno_O3Ba         3.150e-031       0.000  3.150e-031     -30.502
Mno_O3HCa+       2.192e-031       0.000  2.192e-031     -30.659
Mno_O3HMg+       3.216e-033       0.000  3.216e-033     -32.493
Mno_O3HBa+       3.108e-033       0.000  3.109e-033     -32.507
Mno_O3HNa        1.675e-033       0.000  1.675e-033     -32.776
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.186e-041       0.000  3.186e-041     -40.497
Mno_O3H3Cl       8.028e-044       0.000  8.028e-044     -43.095

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.170e-007  3.170e-007
Ba               5.430e-007  5.430e-007
C                5.429e-003  5.429e-003
Ca               1.444e-003  1.444e-003
Cl               9.873e-005  9.873e-005



Fe               2.778e-005  2.778e-005
K                1.893e-005  1.893e-005
Mg               8.167e-005  8.166e-005
Mn               2.436e-005  2.436e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.337      Charge balance
                                       pe  =  -4.377      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.934e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.609e-003
                       Total CO2 (mol/kg)  =  3.757e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.152e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.59
                               Iterations  =  34
                                  Total H  = 1.110210e+002
                                  Total O  = 5.551627e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.344e-007  2.174e-007    -6.630    -6.663    -0.033
   H+                    4.930e-008  4.605e-008    -7.307    -7.337    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.170e-007
   AsS(OH)(HS)-          3.165e-007  2.935e-007    -6.500    -6.532    -0.033
   H3AsO3                5.459e-010  5.466e-010    -9.263    -9.262     0.000
   H2AsO3-               9.059e-012  8.403e-012   -11.043   -11.076    -0.033
   As3S4(HS)2-           9.168e-017  8.503e-017   -16.038   -16.070    -0.033
   H4AsO3+               1.344e-017  1.247e-017   -16.871   -16.904    -0.033
   HAsO3-2               4.919e-019  3.641e-019   -18.308   -18.439    -0.131
   AsO3-3                3.105e-027  1.578e-027   -26.508   -26.802    -0.294
As(5)           6.858e-018
   HAsO4-2               4.479e-018  3.315e-018   -17.349   -17.480    -0.131
   H2AsO4-               2.379e-018  2.207e-018   -17.624   -17.656    -0.033
   AsO4-3                3.172e-022  1.612e-022   -21.499   -21.793    -0.294
   H3AsO4                2.025e-023  2.027e-023   -22.694   -22.693     0.000
Ba              5.430e-007
   Ba+2                  5.297e-007  3.920e-007    -6.276    -6.407    -0.131
   BaHCO3+               1.268e-008  1.176e-008    -7.897    -7.930    -0.033
   BaCO3                 6.449e-010  6.456e-010    -9.191    -9.190     0.000
   BaSO4                 4.157e-011  4.161e-011   -10.381   -10.381     0.000
   BaOH+                 3.110e-013  2.884e-013   -12.507   -12.540    -0.033
C(-4)           1.672e-003
   CH4                   1.672e-003  1.674e-003    -2.777    -2.776     0.000
C(4)            3.757e-003
   HCO3-                 3.368e-003  3.130e-003    -2.473    -2.504    -0.032
   CO2                   3.237e-004  3.241e-004    -3.490    -3.489     0.000
   CaHCO3+               4.473e-005  4.149e-005    -4.349    -4.382    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.273e-006  3.188e-006    -5.369    -5.497    -0.127
   MnHCO3+               3.844e-006  3.565e-006    -5.415    -5.448    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.338e-006  2.168e-006    -5.631    -5.664    -0.033
   FeHCO3+               8.224e-007  7.628e-007    -6.085    -6.118    -0.033
   NaHCO3                3.545e-007  3.549e-007    -6.450    -6.450     0.000
   FeCO3                 1.861e-007  1.864e-007    -6.730    -6.730     0.000
   MgCO3                 1.799e-007  1.801e-007    -6.745    -6.744     0.000
   NaCO3-                1.290e-008  1.197e-008    -7.889    -7.922    -0.033
   BaHCO3+               1.268e-008  1.176e-008    -7.897    -7.930    -0.033



   BaCO3                 6.449e-010  6.456e-010    -9.191    -9.190     0.000
Ca              1.444e-003
   Ca+2                  1.394e-003  1.039e-003    -2.856    -2.983    -0.127
   CaHCO3+               4.473e-005  4.149e-005    -4.349    -4.382    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.387e-008  4.392e-008    -7.358    -7.357     0.000
   CaOH+                 4.037e-009  3.745e-009    -8.394    -8.427    -0.033
   CaHSO4+               1.277e-014  1.185e-014   -13.894   -13.926    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.150e-005    -4.006    -4.039    -0.033
   MnCl+                 5.136e-009  4.763e-009    -8.289    -8.322    -0.033
   FeCl+                 3.318e-010  3.078e-010    -9.479    -9.512    -0.033
   MnCl2                 1.900e-013  1.902e-013   -12.721   -12.721     0.000
   MnCl3-                5.169e-018  4.794e-018   -17.287   -17.319    -0.033
   FeCl+2                3.646e-026  2.699e-026   -25.438   -25.569    -0.131
   FeCl2+                1.189e-029  1.103e-029   -28.925   -28.957    -0.033
   FeCl3                 1.008e-034  1.009e-034   -33.997   -33.996     0.000
Fe(2)           2.778e-005
   Fe(HS)2               2.318e-005  2.320e-005    -4.635    -4.634     0.000
   Fe+2                  3.293e-006  2.437e-006    -5.482    -5.613    -0.131
   FeHCO3+               8.224e-007  7.628e-007    -6.085    -6.118    -0.033
   Fe(HS)3-              2.816e-007  2.612e-007    -6.550    -6.583    -0.033
   FeCO3                 1.861e-007  1.864e-007    -6.730    -6.730     0.000
   FeOH+                 1.804e-008  1.673e-008    -7.744    -7.776    -0.033
   FeCl+                 3.318e-010  3.078e-010    -9.479    -9.512    -0.033
   FeSO4                 9.168e-011  9.179e-011   -10.038   -10.037     0.000
   Fe(OH)2               3.089e-012  3.093e-012   -11.510   -11.510     0.000
   Fe(OH)3-              2.690e-015  2.495e-015   -14.570   -14.603    -0.033
   FeHSO4+               2.995e-017  2.778e-017   -16.524   -16.556    -0.033
Fe(3)           3.871e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              1.061e-014  9.845e-015   -13.974   -14.007    -0.033
   Fe(OH)4-              5.880e-016  5.454e-016   -15.231   -15.263    -0.033
   FeOH+2                1.850e-018  1.369e-018   -17.733   -17.864    -0.131
   Fe+3                  1.922e-023  9.766e-024   -22.716   -23.010    -0.294
   FeCl+2                3.646e-026  2.699e-026   -25.438   -25.569    -0.131
   FeSO4+                2.445e-026  2.268e-026   -25.612   -25.644    -0.033
   FeCl2+                1.189e-029  1.103e-029   -28.925   -28.957    -0.033
   Fe(SO4)2-             1.133e-031  1.051e-031   -30.946   -30.978    -0.033
   FeHSO4+2              3.779e-033  2.797e-033   -32.423   -32.553    -0.131
   Fe2(OH)2+4            1.681e-034  5.046e-035   -33.774   -34.297    -0.523
   FeCl3                 1.008e-034  1.009e-034   -33.997   -33.996     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.167   -45.984    -0.817
H(0)            1.703e-009
   H2                    8.515e-010  8.525e-010    -9.070    -9.069     0.000
K               1.893e-005
   K+                    1.893e-005  1.754e-005    -4.723    -4.756    -0.033
   KSO4-                 2.814e-011  2.610e-011   -10.551   -10.583    -0.033
Mg              8.167e-005
   Mg+2                  7.914e-005  5.921e-005    -4.102    -4.228    -0.126
   MgHCO3+               2.338e-006  2.168e-006    -5.631    -5.664    -0.033
   MgCO3                 1.799e-007  1.801e-007    -6.745    -6.744     0.000
   MgOH+                 5.033e-009  4.668e-009    -8.298    -8.331    -0.033
   MgSO4                 2.936e-009  2.940e-009    -8.532    -8.532     0.000
Mn(2)           2.436e-005
   Mn+2                  1.727e-005  1.278e-005    -4.763    -4.893    -0.131
   MnHCO3+               3.844e-006  3.565e-006    -5.415    -5.448    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.690e-009  7.133e-009    -8.114    -8.147    -0.033
   MnCl+                 5.136e-009  4.763e-009    -8.289    -8.322    -0.033
   MnSO4                 4.808e-010  4.813e-010    -9.318    -9.318     0.000
   MnCl2                 1.900e-013  1.902e-013   -12.721   -12.721     0.000
   MnCl3-                5.169e-018  4.794e-018   -17.287   -17.319    -0.033
   Mn(OH)3-              2.236e-018  2.074e-018   -17.651   -17.683    -0.033
Mn(3)           3.262e-035
   Mn+3                  3.262e-035  1.657e-035   -34.487   -34.781    -0.294
Mn(6)           0.000e+000



   MnO4-2                0.000e+000  0.000e+000   -82.017   -82.148    -0.131
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.876   -95.909    -0.033
Na              2.176e-004
   Na+                   2.173e-004  2.016e-004    -3.663    -3.695    -0.032
   NaHCO3                3.545e-007  3.549e-007    -6.450    -6.450     0.000
   NaCO3-                1.290e-008  1.197e-008    -7.889    -7.922    -0.033
   NaSO4-                2.308e-010  2.140e-010    -9.637    -9.669    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.242   -74.241     0.000
S(-2)           2.085e-004
   HS-                   1.114e-004  1.034e-004    -3.953    -3.986    -0.033
   H2S                   4.157e-005  4.161e-005    -4.381    -4.381     0.000
   Fe(HS)2               2.318e-005  2.320e-005    -4.635    -4.634     0.000
   S5-2                  7.383e-007  5.704e-007    -6.132    -6.244    -0.112
   S4-2                  4.349e-007  3.328e-007    -6.362    -6.478    -0.116
   S6-2                  3.787e-007  2.952e-007    -6.422    -6.530    -0.108
   AsS(OH)(HS)-          3.165e-007  2.935e-007    -6.500    -6.532    -0.033
   Fe(HS)3-              2.816e-007  2.612e-007    -6.550    -6.583    -0.033
   S-2                   3.663e-010  2.711e-010    -9.436    -9.567    -0.131
   S3-2                  1.549e-010  1.173e-010    -9.810    -9.931    -0.121
   S2-2                  8.863e-012  6.655e-012   -11.052   -11.177    -0.124
   As3S4(HS)2-           9.168e-017  8.503e-017   -16.038   -16.070    -0.033
S(6)            3.324e-007
   SO4-2                 2.847e-007  2.118e-007    -6.546    -6.674    -0.128
   CaSO4                 4.387e-008  4.392e-008    -7.358    -7.357     0.000
   MgSO4                 2.936e-009  2.940e-009    -8.532    -8.532     0.000
   MnSO4                 4.808e-010  4.813e-010    -9.318    -9.318     0.000
   NaSO4-                2.308e-010  2.140e-010    -9.637    -9.669    -0.033
   FeSO4                 9.168e-011  9.179e-011   -10.038   -10.037     0.000
   BaSO4                 4.157e-011  4.161e-011   -10.381   -10.381     0.000
   KSO4-                 2.814e-011  2.610e-011   -10.551   -10.583    -0.033
   HSO4-                 1.022e-012  9.482e-013   -11.990   -12.023    -0.033
   CaHSO4+               1.277e-014  1.185e-014   -13.894   -13.926    -0.033
   FeHSO4+               2.995e-017  2.778e-017   -16.524   -16.556    -0.033
   FeSO4+                2.445e-026  2.268e-026   -25.612   -25.644    -0.033
   Fe(SO4)2-             1.133e-031  1.051e-031   -30.946   -30.978    -0.033
   FeHSO4+2              3.779e-033  2.797e-033   -32.423   -32.553    -0.131

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.30   -9.66   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.88    0.72    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.39    8.23  As2O5
As2S3(am)        -7.59  -52.49  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -12.70  -62.81  -50.11  Ba3(AsO4)2
Barite           -3.11  -13.08   -9.97  BaSO4
Birnessite      -27.90   15.70   43.60  MnO2
Bixbyite        -24.93  -25.54   -0.61  Mn2O3
Brucite          -6.39   10.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.63  -52.54  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.08   -2.78   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -2.02   -3.49   -1.47  CO2
Dolomite         -1.11  -18.20  -17.09  CaMg(CO3)2
Dolomite(d)      -1.66  -18.20  -16.54  CaMg(CO3)2
Epsomite         -8.76  -10.90   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.65   -2.26   -3.92  FeS



Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.81  -38.23  -45.03  Fe3S4
Gypsum           -5.08   -9.66   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.38   -4.38   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -25.77   35.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.68  -37.65  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.69  -28.45   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.77  -43.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.90  -43.11   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.77  -42.05   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.31  -45.70   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.39   -2.26   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.70   -9.72   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.60   12.74   25.34  MnOOH
Melanterite     -10.08  -12.29   -2.21  FeSO4:7H2O
Mirabilite      -12.95  -14.07   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.87  -89.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.56  -58.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.68  -12.97    2.71  MnCl2:4H2O
MnS(Green)       -5.34   -1.54    3.80  MnS
MnSO4           -14.24  -11.57    2.67  MnSO4
Nahcolite        -5.65   -6.20   -0.55  NaHCO3
Natron          -11.58  -12.89   -1.31  Na2CO3:10H2O
Nesquehonite     -4.10   -9.72   -5.62  MgCO3:3H2O
Nsutite         -26.86   15.70   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -6.19  -52.49  -46.30  As2S3
Portlandite     -11.11   11.69   22.80  Ca(OH)2
Pyrite           10.81   -7.67  -18.48  FeS2
Pyrochroite      -5.42    9.78   15.20  Mn(OH)2
Pyrolusite      -25.68   15.70   41.38  MnO2
Realgar          -3.60  -23.54  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.22  -11.11  -10.89  FeCO3
Siderite(d)(3)   -0.66  -11.11  -10.45  FeCO3
Sulfur           -3.30  -18.32  -15.03  S
Thenardite      -13.89  -14.06   -0.18  Na2SO4
Thermonatrite   -13.01  -12.89    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.34  -11.90   -8.56  BaCO3

Reaction step 21.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles



C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.14  -13.11   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.94   15.66   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.865e-002 -1.351e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.504e-005
Manganite          -12.64   12.70   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.321e-004  4.321e-004
Siderite(d)(3)      -0.62  -11.07  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.177e-004  Surface charge, eq

Hfo_s         
 5.282e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.619e-006       0.496  2.619e-006      -5.582
Hfo_sOHCa+2      2.457e-006       0.465  2.457e-006      -5.610
Hfo_sOFe+        1.548e-007       0.029  1.548e-007      -6.810
Hfo_sOH          2.452e-008       0.005  2.452e-008      -7.611
Hfo_sOH2+        2.352e-008       0.004  2.352e-008      -7.628
Hfo_sOHBa+2      2.758e-009       0.001  2.758e-009      -8.559
Hfo_sO-          5.854e-010       0.000  5.854e-010      -9.233

Hfo           
 1.177e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          9.642e-005       0.456  9.642e-005      -4.016
Hfo_wOH2+        9.251e-005       0.438  9.251e-005      -4.034
Hfo_wOMn+        8.182e-006       0.039  8.182e-006      -5.087
Hfo_wOFe+        5.680e-006       0.027  5.680e-006      -5.246
Hfo_wOCa+        2.972e-006       0.014  2.972e-006      -5.527
Hfo_wOMg+        2.910e-006       0.014  2.910e-006      -5.536
Hfo_wO-          2.302e-006       0.011  2.302e-006      -5.638
Hfo_wOFeOH       3.106e-007       0.001  3.106e-007      -6.508
Hfo_wH2AsO3      1.356e-008       0.000  1.356e-008      -7.868
Hfo_wOHSO4-2     1.188e-010       0.000  1.188e-010      -9.925
Hfo_wSO4-        5.715e-011       0.000  5.715e-011     -10.243
Hfo_wOBa+        4.821e-011       0.000  4.821e-011     -10.317
Hfo_wOHAsO4-3    4.897e-016       0.000  4.897e-016     -15.310
Hfo_wHAsO4-      1.009e-017       0.000  1.009e-017     -16.996
Hfo_wH2AsO4      3.134e-019       0.000  3.134e-019     -18.504

Mno           
-9.173e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.875e-024       0.000  5.875e-024     -23.231
Mno_O3-2         4.706e-025       0.000  4.706e-025     -24.327
Mno_O3Ca         3.645e-025       0.000  3.646e-025     -24.438



Mno_O3HMn+       3.971e-026       0.000  3.971e-026     -25.401
Mno_O3Na-        1.005e-026       0.000  1.005e-026     -25.998
Mno_O3H-         7.973e-027       0.000  7.973e-027     -26.098
Mno_O3Mg         7.632e-027       0.000  7.632e-027     -26.117
Mno_O3Ba         2.783e-027       0.000  2.783e-027     -26.555
Mno_O3HCa+       2.150e-027       0.000  2.150e-027     -26.668
Mno_O3HMg+       3.048e-029       0.000  3.048e-029     -28.516
Mno_O3HBa+       2.935e-029       0.000  2.935e-029     -28.532
Mno_O3HNa        1.588e-029       0.000  1.588e-029     -28.799
Mno_O3H2         1.014e-031       0.000  1.014e-031     -30.994
Mno_O3H3+        3.453e-037       0.000  3.453e-037     -36.462
Mno_O3H3Cl       8.692e-040       0.000  8.692e-040     -39.061

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.174e-007  3.174e-007
Ba               5.430e-007  5.430e-007
C                5.685e-003  5.685e-003
Ca               1.500e-003  1.500e-003
Cl               9.873e-005  9.873e-005
Fe               2.986e-005  2.986e-005
K                1.893e-005  1.893e-005
Mg               8.196e-005  8.195e-005
Mn               2.528e-005  2.528e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.308      Charge balance
                                       pe  =  -4.346      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.101e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.731e-003
                       Total CO2 (mol/kg)  =  3.914e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.183e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.49
                               Iterations  =  50
                                  Total H  = 1.110214e+002
                                  Total O  = 5.551665e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.196e-007  2.034e-007    -6.658    -6.692    -0.033
   H+                    5.273e-008  4.921e-008    -7.278    -7.308    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.174e-007
   AsS(OH)(HS)-          3.168e-007  2.935e-007    -6.499    -6.532    -0.033
   H3AsO3                5.464e-010  5.470e-010    -9.263    -9.262     0.001
   H2AsO3-               8.494e-012  7.870e-012   -11.071   -11.104    -0.033
   As3S4(HS)2-           1.048e-016  9.710e-017   -15.980   -16.013    -0.033
   H4AsO3+               1.439e-017  1.334e-017   -16.842   -16.875    -0.033
   HAsO3-2               4.331e-019  3.191e-019   -18.363   -18.496    -0.133
   AsO3-3                2.573e-027  1.294e-027   -26.590   -26.888    -0.299
As(5)           6.240e-018
   HAsO4-2               3.985e-018  2.936e-018   -17.400   -17.532    -0.133
   H2AsO4-               2.254e-018  2.088e-018   -17.647   -17.680    -0.033
   AsO4-3                2.656e-022  1.336e-022   -21.576   -21.874    -0.299
   H3AsO4                2.048e-023  2.050e-023   -22.689   -22.688     0.001
Ba              5.430e-007



   Ba+2                  5.293e-007  3.900e-007    -6.276    -6.409    -0.133
   BaHCO3+               1.306e-008  1.210e-008    -7.884    -7.917    -0.033
   BaCO3                 6.208e-010  6.215e-010    -9.207    -9.207     0.001
   BaSO4                 3.902e-011  3.907e-011   -10.409   -10.408     0.001
   BaOH+                 2.898e-013  2.685e-013   -12.538   -12.571    -0.033
C(-4)           1.772e-003
   CH4                   1.772e-003  1.774e-003    -2.752    -2.751     0.001
C(4)            3.914e-003
   HCO3-                 3.487e-003  3.237e-003    -2.458    -2.490    -0.032
   CO2                   3.578e-004  3.582e-004    -3.446    -3.446     0.001
   CaHCO3+               4.785e-005  4.433e-005    -4.320    -4.353    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.153e-006  3.085e-006    -5.382    -5.511    -0.129
   MnHCO3+               4.112e-006  3.810e-006    -5.386    -5.419    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.417e-006  2.239e-006    -5.617    -5.650    -0.033
   FeHCO3+               9.673e-007  8.961e-007    -6.014    -6.048    -0.033
   NaHCO3                3.662e-007  3.666e-007    -6.436    -6.436     0.001
   FeCO3                 2.046e-007  2.049e-007    -6.689    -6.689     0.001
   MgCO3                 1.738e-007  1.740e-007    -6.760    -6.759     0.001
   BaHCO3+               1.306e-008  1.210e-008    -7.884    -7.917    -0.033
   NaCO3-                1.249e-008  1.157e-008    -7.904    -7.937    -0.033
   BaCO3                 6.208e-010  6.215e-010    -9.207    -9.207     0.001
Ca              1.500e-003
   Ca+2                  1.446e-003  1.074e-003    -2.840    -2.969    -0.129
   CaHCO3+               4.785e-005  4.433e-005    -4.320    -4.353    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.278e-008  4.283e-008    -7.369    -7.368     0.001
   CaOH+                 3.908e-009  3.621e-009    -8.408    -8.441    -0.033
   CaHSO4+               1.333e-014  1.235e-014   -13.875   -13.908    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.139e-005    -4.006    -4.039    -0.034
   MnCl+                 5.306e-009  4.916e-009    -8.275    -8.308    -0.033
   FeCl+                 3.770e-010  3.492e-010    -9.424    -9.457    -0.033
   MnCl2                 1.959e-013  1.961e-013   -12.708   -12.707     0.001
   MnCl3-                5.328e-018  4.936e-018   -17.273   -17.307    -0.033
   FeCl+2                4.465e-026  3.289e-026   -25.350   -25.483    -0.133
   FeCl2+                1.449e-029  1.343e-029   -28.839   -28.872    -0.033
   FeCl3                 1.226e-034  1.227e-034   -33.912   -33.911     0.001
Fe(2)           2.986e-005
   Fe(HS)2               2.462e-005  2.465e-005    -4.609    -4.608     0.001
   Fe+2                  3.758e-006  2.768e-006    -5.425    -5.558    -0.133
   FeHCO3+               9.673e-007  8.961e-007    -6.014    -6.048    -0.033
   Fe(HS)3-              2.895e-007  2.682e-007    -6.538    -6.571    -0.033
   FeCO3                 2.046e-007  2.049e-007    -6.689    -6.689     0.001
   FeOH+                 1.920e-008  1.779e-008    -7.717    -7.750    -0.033
   FeCl+                 3.770e-010  3.492e-010    -9.424    -9.457    -0.033
   FeSO4                 9.829e-011  9.841e-011   -10.007   -10.007     0.001
   Fe(OH)2               3.073e-012  3.076e-012   -11.512   -11.512     0.001
   Fe(OH)3-              2.507e-015  2.323e-015   -14.601   -14.634    -0.033
   FeHSO4+               3.436e-017  3.183e-017   -16.464   -16.497    -0.033
Fe(3)           3.941e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.136e-014  1.052e-014   -13.945   -13.978    -0.033
   Fe(OH)4-              5.508e-016  5.103e-016   -15.259   -15.292    -0.033
   FeOH+2                2.122e-018  1.564e-018   -17.673   -17.806    -0.133
   Fe+3                  2.370e-023  1.192e-023   -22.625   -22.924    -0.299
   FeCl+2                4.465e-026  3.289e-026   -25.350   -25.483    -0.133
   FeSO4+                2.820e-026  2.612e-026   -25.550   -25.583    -0.033
   FeCl2+                1.449e-029  1.343e-029   -28.839   -28.872    -0.033
   Fe(SO4)2-             1.233e-031  1.142e-031   -30.909   -30.942    -0.033
   FeHSO4+2              4.672e-033  3.442e-033   -32.331   -32.463    -0.133
   Fe2(OH)2+4            2.233e-034  6.580e-035   -33.651   -34.182    -0.531
   FeCl3                 1.226e-034  1.227e-034   -33.912   -33.911     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.010   -45.840    -0.829
H(0)            1.685e-009
   H2                    8.425e-010  8.435e-010    -9.074    -9.074     0.001



K               1.893e-005
   K+                    1.893e-005  1.752e-005    -4.723    -4.756    -0.034
   KSO4-                 2.656e-011  2.461e-011   -10.576   -10.609    -0.033
Mg              8.196e-005
   Mg+2                  7.936e-005  5.912e-005    -4.100    -4.228    -0.128
   MgHCO3+               2.417e-006  2.239e-006    -5.617    -5.650    -0.033
   MgCO3                 1.738e-007  1.740e-007    -6.760    -6.759     0.001
   MgOH+                 4.708e-009  4.362e-009    -8.327    -8.360    -0.033
   MgSO4                 2.767e-009  2.770e-009    -8.558    -8.557     0.001
Mn(2)           2.528e-005
   Mn+2                  1.792e-005  1.321e-005    -4.747    -4.879    -0.133
   MnHCO3+               4.112e-006  3.810e-006    -5.386    -5.419    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.444e-009  6.897e-009    -8.128    -8.161    -0.033
   MnCl+                 5.306e-009  4.916e-009    -8.275    -8.308    -0.033
   MnSO4                 4.688e-010  4.694e-010    -9.329    -9.328     0.001
   MnCl2                 1.959e-013  1.961e-013   -12.708   -12.707     0.001
   MnCl3-                5.328e-018  4.936e-018   -17.273   -17.307    -0.033
   Mn(OH)3-              1.895e-018  1.756e-018   -17.722   -17.756    -0.033
Mn(3)           3.658e-035
   Mn+3                  3.658e-035  1.840e-035   -34.437   -34.735    -0.299
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.107   -82.240    -0.133
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.937   -95.970    -0.033
Na              2.176e-004
   Na+                   2.172e-004  2.014e-004    -3.663    -3.696    -0.033
   NaHCO3                3.662e-007  3.666e-007    -6.436    -6.436     0.001
   NaCO3-                1.249e-008  1.157e-008    -7.904    -7.937    -0.033
   NaSO4-                2.178e-010  2.018e-010    -9.662    -9.695    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.233   -74.232     0.001
S(-2)           2.086e-004
   HS-                   1.079e-004  9.994e-005    -3.967    -4.000    -0.033
   H2S                   4.295e-005  4.300e-005    -4.367    -4.367     0.001
   Fe(HS)2               2.462e-005  2.465e-005    -4.609    -4.608     0.001
   S5-2                  6.703e-007  5.161e-007    -6.174    -6.287    -0.114
   S4-2                  3.950e-007  3.011e-007    -6.403    -6.521    -0.118
   S6-2                  3.438e-007  2.671e-007    -6.464    -6.573    -0.110
   AsS(OH)(HS)-          3.168e-007  2.935e-007    -6.499    -6.532    -0.033
   Fe(HS)3-              2.895e-007  2.682e-007    -6.538    -6.571    -0.033
   S-2                   3.330e-010  2.453e-010    -9.478    -9.610    -0.133
   S3-2                  1.407e-010  1.061e-010    -9.852    -9.974    -0.123
   S2-2                  8.053e-012  6.022e-012   -11.094   -11.220    -0.126
   As3S4(HS)2-           1.048e-016  9.710e-017   -15.980   -16.013    -0.033
S(6)            3.163e-007
   SO4-2                 2.699e-007  1.999e-007    -6.569    -6.699    -0.130
   CaSO4                 4.278e-008  4.283e-008    -7.369    -7.368     0.001
   MgSO4                 2.767e-009  2.770e-009    -8.558    -8.557     0.001
   MnSO4                 4.688e-010  4.694e-010    -9.329    -9.328     0.001
   NaSO4-                2.178e-010  2.018e-010    -9.662    -9.695    -0.033
   FeSO4                 9.829e-011  9.841e-011   -10.007   -10.007     0.001
   BaSO4                 3.902e-011  3.907e-011   -10.409   -10.408     0.001
   KSO4-                 2.656e-011  2.461e-011   -10.576   -10.609    -0.033
   HSO4-                 1.032e-012  9.563e-013   -11.986   -12.019    -0.033
   CaHSO4+               1.333e-014  1.235e-014   -13.875   -13.908    -0.033
   FeHSO4+               3.436e-017  3.183e-017   -16.464   -16.497    -0.033
   FeSO4+                2.820e-026  2.612e-026   -25.550   -25.583    -0.033
   Fe(SO4)2-             1.233e-031  1.142e-031   -30.909   -30.942    -0.033
   FeHSO4+2              4.672e-033  3.442e-033   -32.331   -32.463    -0.133

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.31   -9.67   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3



Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.95    0.65    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.60  -45.38    8.23  As2O5
As2S3(am)        -7.55  -52.45  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -12.87  -62.98  -50.11  Ba3(AsO4)2
Barite           -3.14  -13.11   -9.97  BaSO4
Birnessite      -27.94   15.66   43.60  MnO2
Bixbyite        -25.01  -25.62   -0.61  Mn2O3
Brucite          -6.45   10.39   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.75  -52.66  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.11   -2.75   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -1.98   -3.45   -1.47  CO2
Dolomite         -1.13  -18.22  -17.09  CaMg(CO3)2
Dolomite(d)      -1.68  -18.22  -16.54  CaMg(CO3)2
Epsomite         -8.79  -10.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.66   -2.25   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.86  -38.17  -45.03  Fe3S4
Gypsum           -5.09   -9.67   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.37   -4.37   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -25.90   35.13   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.73  -37.70  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.81  -28.57   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.73  -43.56   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.87  -43.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.74  -42.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.24  -45.63   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.40   -2.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.71   -9.74   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.64   12.70   25.34  MnOOH
Melanterite     -10.05  -12.26   -2.21  FeSO4:7H2O
Mirabilite      -12.98  -14.09   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.68  -58.39  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.67  -12.96    2.71  MnCl2:4H2O
MnS(Green)       -5.37   -1.57    3.80  MnS
MnSO4           -14.25  -11.58    2.67  MnSO4
Nahcolite        -5.64   -6.19   -0.55  NaHCO3
Natron          -11.59  -12.90   -1.31  Na2CO3:10H2O
Nesquehonite     -4.12   -9.74   -5.62  MgCO3:3H2O
Nsutite         -26.90   15.66   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -6.15  -52.45  -46.30  As2S3
Portlandite     -11.15   11.65   22.80  Ca(OH)2
Pyrite           10.84   -7.63  -18.48  FeS2
Pyrochroite      -5.46    9.74   15.20  Mn(OH)2
Pyrolusite      -25.72   15.66   41.38  MnO2
Realgar          -3.59  -23.53  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.18  -11.07  -10.89  FeCO3
Siderite(d)(3)   -0.62  -11.07  -10.45  FeCO3
Sulfur           -3.28  -18.30  -15.03  S
Thenardite      -13.91  -14.09   -0.18  Na2SO4



Thermonatrite   -13.03  -12.90    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.36  -11.92   -8.56  BaCO3

Reaction step 22.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.16  -13.13   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -27.98   15.62   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.859e-002 -1.405e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.728e-005
Manganite          -12.68   12.66   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.317e-004  4.317e-004
Siderite(d)(3)      -0.58  -11.03  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.206e-004  Surface charge, eq

Hfo_s         
 5.281e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.534e-006       0.480  2.534e-006      -5.596
Hfo_sOHCa+2      2.531e-006       0.479  2.531e-006      -5.597
Hfo_sOFe+        1.638e-007       0.031  1.638e-007      -6.786
Hfo_sOH2+        2.501e-008       0.005  2.501e-008      -7.602
Hfo_sOH          2.449e-008       0.005  2.449e-008      -7.611
Hfo_sOHBa+2      2.740e-009       0.001  2.740e-009      -8.562
Hfo_sO-          5.491e-010       0.000  5.491e-010      -9.260

Hfo           
 1.206e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.591e-005       0.454  9.591e-005      -4.018
Hfo_wOH          9.389e-005       0.444  9.389e-005      -4.027
Hfo_wOMn+        7.718e-006       0.037  7.718e-006      -5.112
Hfo_wOFe+        5.860e-006       0.028  5.860e-006      -5.232



Hfo_wOCa+        2.803e-006       0.013  2.803e-006      -5.552
Hfo_wOMg+        2.656e-006       0.013  2.656e-006      -5.576
Hfo_wO-          2.105e-006       0.010  2.105e-006      -5.677
Hfo_wOFeOH       3.010e-007       0.001  3.010e-007      -6.521
Hfo_wH2AsO3      1.325e-008       0.000  1.325e-008      -7.878
Hfo_wOHSO4-2     1.094e-010       0.000  1.094e-010      -9.961
Hfo_wSO4-        5.602e-011       0.000  5.602e-011     -10.252
Hfo_wOBa+        4.387e-011       0.000  4.388e-011     -10.358
Hfo_wOHAsO4-3    4.004e-016       0.000  4.004e-016     -15.397
Hfo_wHAsO4-      9.356e-018       0.000  9.356e-018     -17.029
Hfo_wH2AsO4      3.093e-019       0.000  3.093e-019     -18.510

Mno           
-1.294e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.580e-025       0.000  8.580e-025     -24.067
Mno_O3-2         6.664e-026       0.000  6.664e-026     -25.176
Mno_O3Ca         5.324e-026       0.000  5.324e-026     -25.274
Mno_O3HMn+       6.174e-027       0.000  6.174e-027     -26.209
Mno_O3Na-        1.421e-027       0.000  1.421e-027     -26.847
Mno_O3H-         1.202e-027       0.000  1.202e-027     -26.920
Mno_O3Mg         1.079e-027       0.000  1.079e-027     -26.967
Mno_O3Ba         3.921e-028       0.000  3.921e-028     -27.407
Mno_O3HCa+       3.342e-028       0.000  3.342e-028     -27.476
Mno_O3HMg+       4.586e-030       0.000  4.586e-030     -29.339
Mno_O3HBa+       4.403e-030       0.000  4.403e-030     -29.356
Mno_O3HNa        2.392e-030       0.000  2.392e-030     -29.621
Mno_O3H2         1.628e-032       0.000  1.628e-032     -31.788
Mno_O3H3+        5.902e-038       0.000  5.902e-038     -37.229
Mno_O3H3Cl       1.484e-040       0.000  1.484e-040     -39.829

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.177e-007  3.177e-007
Ba               5.431e-007  5.431e-007
C                5.940e-003  5.940e-003
Ca               1.555e-003  1.555e-003
Cl               9.873e-005  9.873e-005
Fe               3.191e-005  3.191e-005
K                1.893e-005  1.893e-005
Mg               8.221e-005  8.221e-005
Mn               2.620e-005  2.620e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.281      Charge balance
                                       pe  =  -4.317      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.264e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.850e-003
                       Total CO2 (mol/kg)  =  4.069e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.212e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.39
                               Iterations  =  57
                                  Total H  = 1.110218e+002
                                  Total O  = 5.551702e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.064e-007  1.911e-007    -6.685    -6.719    -0.034
   H+                    5.619e-008  5.239e-008    -7.250    -7.281    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.177e-007
   AsS(OH)(HS)-          3.171e-007  2.935e-007    -6.499    -6.532    -0.034
   H3AsO3                5.483e-010  5.489e-010    -9.261    -9.260     0.001
   H2AsO3-               8.015e-012  7.418e-012   -11.096   -11.130    -0.034
   As3S4(HS)2-           1.189e-016  1.100e-016   -15.925   -15.958    -0.034
   H4AsO3+               1.540e-017  1.425e-017   -16.813   -16.846    -0.034
   HAsO3-2               3.851e-019  2.825e-019   -18.414   -18.549    -0.135
   AsO3-3                2.161e-027  1.076e-027   -26.665   -26.968    -0.303
As(5)           5.727e-018
   HAsO4-2               3.579e-018  2.625e-018   -17.446   -17.581    -0.135
   H2AsO4-               2.148e-018  1.988e-018   -17.668   -17.702    -0.034
   AsO4-3                2.253e-022  1.122e-022   -21.647   -21.950    -0.303
   H3AsO4                2.076e-023  2.078e-023   -22.683   -22.682     0.001
Ba              5.431e-007
   Ba+2                  5.290e-007  3.880e-007    -6.277    -6.411    -0.135
   BaHCO3+               1.343e-008  1.243e-008    -7.872    -7.906    -0.034
   BaCO3                 5.989e-010  5.996e-010    -9.223    -9.222     0.001
   BaSO4                 3.671e-011  3.675e-011   -10.435   -10.435     0.001
   BaOH+                 2.711e-013  2.509e-013   -12.567   -12.600    -0.034
C(-4)           1.871e-003
   CH4                   1.871e-003  1.873e-003    -2.728    -2.727     0.001
C(4)            4.069e-003
   HCO3-                 3.603e-003  3.342e-003    -2.443    -2.476    -0.033
   CO2                   3.932e-004  3.937e-004    -3.405    -3.405     0.001
   CaHCO3+               5.100e-005  4.720e-005    -4.292    -4.326    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.383e-006  4.056e-006    -5.358    -5.392    -0.034
   CO3-2                 4.044e-006  2.991e-006    -5.393    -5.524    -0.131
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.493e-006  2.307e-006    -5.603    -5.637    -0.034
   FeHCO3+               1.128e-006  1.043e-006    -5.948    -5.982    -0.034
   NaHCO3                3.776e-007  3.780e-007    -6.423    -6.422     0.001
   FeCO3                 2.238e-007  2.241e-007    -6.650    -6.650     0.001
   MgCO3                 1.682e-007  1.684e-007    -6.774    -6.774     0.001
   BaHCO3+               1.343e-008  1.243e-008    -7.872    -7.906    -0.034
   NaCO3-                1.211e-008  1.121e-008    -7.917    -7.951    -0.034
   BaCO3                 5.989e-010  5.996e-010    -9.223    -9.222     0.001
Ca              1.555e-003
   Ca+2                  1.498e-003  1.107e-003    -2.824    -2.956    -0.131
   CaHCO3+               5.100e-005  4.720e-005    -4.292    -4.326    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.171e-008  4.176e-008    -7.380    -7.379     0.001
   CaOH+                 3.790e-009  3.508e-009    -8.421    -8.455    -0.034
   CaHSO4+               1.385e-014  1.282e-014   -13.859   -13.892    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.128e-005    -4.006    -4.040    -0.034
   MnCl+                 5.473e-009  5.065e-009    -8.262    -8.295    -0.034
   FeCl+                 4.252e-010  3.935e-010    -9.371    -9.405    -0.034
   MnCl2                 2.016e-013  2.018e-013   -12.696   -12.695     0.001
   MnCl3-                5.483e-018  5.074e-018   -17.261   -17.295    -0.034
   FeCl+2                5.406e-026  3.965e-026   -25.267   -25.402    -0.135
   FeCl2+                1.747e-029  1.617e-029   -28.758   -28.791    -0.034
   FeCl3                 1.474e-034  1.476e-034   -33.831   -33.831     0.001
Fe(2)           3.191e-005
   Fe(HS)2               2.598e-005  2.602e-005    -4.585    -4.585     0.001
   Fe+2                  4.257e-006  3.123e-006    -5.371    -5.505    -0.135
   FeHCO3+               1.128e-006  1.043e-006    -5.948    -5.982    -0.034
   Fe(HS)3-              2.960e-007  2.739e-007    -6.529    -6.562    -0.034
   FeCO3                 2.238e-007  2.241e-007    -6.650    -6.650     0.001



   FeOH+                 2.036e-008  1.885e-008    -7.691    -7.725    -0.034
   FeCl+                 4.252e-010  3.935e-010    -9.371    -9.405    -0.034
   FeSO4                 1.048e-010  1.049e-010    -9.980    -9.979     0.001
   Fe(OH)2               3.057e-012  3.061e-012   -11.515   -11.514     0.001
   Fe(OH)3-              2.345e-015  2.171e-015   -14.630   -14.663    -0.034
   FeHSO4+               3.905e-017  3.614e-017   -16.408   -16.442    -0.034
Fe(3)           4.013e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.210e-014  1.120e-014   -13.917   -13.951    -0.034
   Fe(OH)4-              5.179e-016  4.793e-016   -15.286   -15.319    -0.034
   FeOH+2                2.416e-018  1.772e-018   -17.617   -17.751    -0.135
   Fe+3                  2.889e-023  1.438e-023   -22.539   -22.842    -0.303
   FeCl+2                5.406e-026  3.965e-026   -25.267   -25.402    -0.135
   FeSO4+                3.221e-026  2.981e-026   -25.492   -25.526    -0.034
   FeCl2+                1.747e-029  1.617e-029   -28.758   -28.791    -0.034
   Fe(SO4)2-             1.332e-031  1.232e-031   -30.876   -30.909    -0.034
   FeHSO4+2              5.701e-033  4.182e-033   -32.244   -32.379    -0.135
   Fe2(OH)2+4            2.921e-034  8.456e-035   -33.534   -34.073    -0.538
   FeCl3                 1.474e-034  1.476e-034   -33.831   -33.831     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.862   -45.704    -0.841
H(0)            1.668e-009
   H2                    8.342e-010  8.352e-010    -9.079    -9.078     0.001
K               1.893e-005
   K+                    1.893e-005  1.750e-005    -4.723    -4.757    -0.034
   KSO4-                 2.511e-011  2.324e-011   -10.600   -10.634    -0.034
Mg              8.221e-005
   Mg+2                  7.954e-005  5.901e-005    -4.099    -4.229    -0.130
   MgHCO3+               2.493e-006  2.307e-006    -5.603    -5.637    -0.034
   MgCO3                 1.682e-007  1.684e-007    -6.774    -6.774     0.001
   MgOH+                 4.419e-009  4.089e-009    -8.355    -8.388    -0.034
   MgSO4                 2.611e-009  2.614e-009    -8.583    -8.583     0.001
Mn(2)           2.620e-005
   Mn+2                  1.857e-005  1.362e-005    -4.731    -4.866    -0.135
   MnHCO3+               4.383e-006  4.056e-006    -5.358    -5.392    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.219e-009  6.681e-009    -8.142    -8.175    -0.034
   MnCl+                 5.473e-009  5.065e-009    -8.262    -8.295    -0.034
   MnSO4                 4.571e-010  4.577e-010    -9.340    -9.339     0.001
   MnCl2                 2.016e-013  2.018e-013   -12.696   -12.695     0.001
   MnCl3-                5.483e-018  5.074e-018   -17.261   -17.295    -0.034
   Mn(OH)3-              1.621e-018  1.500e-018   -17.790   -17.824    -0.034
Mn(3)           4.077e-035
   Mn+3                  4.077e-035  2.030e-035   -34.390   -34.692    -0.303
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.192   -82.327    -0.135
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.994   -96.027    -0.034
Na              2.176e-004
   Na+                   2.172e-004  2.012e-004    -3.663    -3.696    -0.033
   NaHCO3                3.776e-007  3.780e-007    -6.423    -6.422     0.001
   NaCO3-                1.211e-008  1.121e-008    -7.917    -7.951    -0.034
   NaSO4-                2.059e-010  1.905e-010    -9.686    -9.720    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.224   -74.224     0.001
S(-2)           2.086e-004
   HS-                   1.045e-004  9.668e-005    -3.981    -4.015    -0.034
   H2S                   4.423e-005  4.429e-005    -4.354    -4.354     0.001
   Fe(HS)2               2.598e-005  2.602e-005    -4.585    -4.585     0.001
   S5-2                  6.110e-007  4.689e-007    -6.214    -6.329    -0.115
   S4-2                  3.601e-007  2.736e-007    -6.444    -6.563    -0.119
   AsS(OH)(HS)-          3.171e-007  2.935e-007    -6.499    -6.532    -0.034
   S6-2                  3.133e-007  2.427e-007    -6.504    -6.615    -0.111
   Fe(HS)3-              2.960e-007  2.739e-007    -6.529    -6.562    -0.034
   S-2                   3.039e-010  2.229e-010    -9.517    -9.652    -0.135
   S3-2                  1.283e-010  9.640e-011    -9.892   -10.016    -0.124
   S2-2                  7.347e-012  5.471e-012   -11.134   -11.262    -0.128
   As3S4(HS)2-           1.189e-016  1.100e-016   -15.925   -15.958    -0.034



S(6)            3.014e-007
   SO4-2                 2.563e-007  1.890e-007    -6.591    -6.724    -0.132
   CaSO4                 4.171e-008  4.176e-008    -7.380    -7.379     0.001
   MgSO4                 2.611e-009  2.614e-009    -8.583    -8.583     0.001
   MnSO4                 4.571e-010  4.577e-010    -9.340    -9.339     0.001
   NaSO4-                2.059e-010  1.905e-010    -9.686    -9.720    -0.034
   FeSO4                 1.048e-010  1.049e-010    -9.980    -9.979     0.001
   BaSO4                 3.671e-011  3.675e-011   -10.435   -10.435     0.001
   KSO4-                 2.511e-011  2.324e-011   -10.600   -10.634    -0.034
   HSO4-                 1.040e-012  9.626e-013   -11.983   -12.017    -0.034
   CaHSO4+               1.385e-014  1.282e-014   -13.859   -13.892    -0.034
   FeHSO4+               3.905e-017  3.614e-017   -16.408   -16.442    -0.034
   FeSO4+                3.221e-026  2.981e-026   -25.492   -25.526    -0.034
   Fe(SO4)2-             1.332e-031  1.232e-031   -30.876   -30.909    -0.034
   FeHSO4+2              5.701e-033  4.182e-033   -32.244   -32.379    -0.135

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.32   -9.68   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -9.02    0.58    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.59  -45.36    8.23  As2O5
As2S3(am)        -7.51  -52.41  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -13.02  -63.13  -50.11  Ba3(AsO4)2
Barite           -3.16  -13.13   -9.97  BaSO4
Birnessite      -27.98   15.62   43.60  MnO2
Bixbyite        -25.09  -25.70   -0.61  Mn2O3
Brucite          -6.51   10.33   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.86  -52.77  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.13   -2.73   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -1.94   -3.40   -1.47  CO2
Dolomite         -1.14  -18.23  -17.09  CaMg(CO3)2
Dolomite(d)      -1.69  -18.23  -16.54  CaMg(CO3)2
Epsomite         -8.81  -10.95   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.68   -2.24   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.91  -38.13  -45.03  Fe3S4
Gypsum           -5.10   -9.68   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.36   -4.35   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.02   35.01   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.77  -37.74  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.92  -28.68   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.69  -43.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.84  -43.05   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.18  -45.57   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.41   -2.24   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.72   -9.75   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.68   12.66   25.34  MnOOH
Melanterite     -10.02  -12.23   -2.21  FeSO4:7H2O
Mirabilite      -13.00  -14.12   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.56   -5.71  Mn2(SO4)3



Mn3(AsO4)2:8H2O -29.79  -58.50  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.66  -12.95    2.71  MnCl2:4H2O
MnS(Green)       -5.40   -1.60    3.80  MnS
MnSO4           -14.26  -11.59    2.67  MnSO4
Nahcolite        -5.62   -6.17   -0.55  NaHCO3
Natron          -11.61  -12.92   -1.31  Na2CO3:10H2O
Nesquehonite     -4.13   -9.75   -5.62  MgCO3:3H2O
Nsutite         -26.94   15.62   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -6.11  -52.41  -46.30  As2S3
Portlandite     -11.19   11.61   22.80  Ca(OH)2
Pyrite           10.87   -7.61  -18.48  FeS2
Pyrochroite      -5.50    9.70   15.20  Mn(OH)2
Pyrolusite      -25.76   15.62   41.38  MnO2
Realgar          -3.58  -23.52  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.14  -11.03  -10.89  FeCO3
Siderite(d)(3)   -0.58  -11.03  -10.45  FeCO3
Sulfur           -3.26  -18.29  -15.03  S
Thenardite      -13.94  -14.12   -0.18  Na2SO4
Thermonatrite   -13.04  -12.92    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.37  -11.94   -8.56  BaCO3

Reaction step 23.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.19  -13.16   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.01   15.59   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.854e-002 -1.459e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.948e-005
Manganite          -12.72   12.62   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.313e-004  4.313e-004
Siderite(d)(3)      -0.54  -10.99  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.235e-004  Surface charge, eq

Hfo_s         
 5.280e-006  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.600e-006       0.492  2.600e-006      -5.585
Hfo_sOMn+        2.453e-006       0.465  2.454e-006      -5.610
Hfo_sOFe+        1.726e-007       0.033  1.726e-007      -6.763
Hfo_sOH2+        2.649e-008       0.005  2.649e-008      -7.577
Hfo_sOH          2.443e-008       0.005  2.443e-008      -7.612
Hfo_sOHBa+2      2.721e-009       0.001  2.721e-009      -8.565
Hfo_sO-          5.164e-010       0.000  5.164e-010      -9.287

Hfo           
 1.235e-004  Surface charge, eq

Hfo_w         
 2.112e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.913e-005       0.469  9.913e-005      -4.004
Hfo_wOH          9.144e-005       0.433  9.145e-005      -4.039
Hfo_wOMn+        7.294e-006       0.035  7.294e-006      -5.137
Hfo_wOFe+        6.028e-006       0.029  6.028e-006      -5.220
Hfo_wOCa+        2.649e-006       0.013  2.649e-006      -5.577
Hfo_wOMg+        2.433e-006       0.012  2.433e-006      -5.614
Hfo_wO-          1.933e-006       0.009  1.933e-006      -5.714
Hfo_wOFeOH       2.918e-007       0.001  2.918e-007      -6.535
Hfo_wH2AsO3      1.298e-008       0.000  1.298e-008      -7.887
Hfo_wOHSO4-2     1.009e-010       0.000  1.009e-010      -9.996
Hfo_wSO4-        5.483e-011       0.000  5.484e-011     -10.261
Hfo_wOBa+        4.008e-011       0.000  4.008e-011     -10.397
Hfo_wOHAsO4-3    3.314e-016       0.000  3.314e-016     -15.480
Hfo_wHAsO4-      8.718e-018       0.000  8.718e-018     -17.060
Hfo_wH2AsO4      3.058e-019       0.000  3.058e-019     -18.515

Mno           
-1.760e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.207e-024       0.000  1.207e-024     -23.918
Mno_O3-2         9.103e-026       0.000  9.103e-026     -25.041
Mno_O3Ca         7.488e-026       0.000  7.488e-026     -25.126
Mno_O3HMn+       9.214e-027       0.000  9.215e-027     -26.036
Mno_O3Na-        1.939e-027       0.000  1.939e-027     -26.712
Mno_O3H-         1.742e-027       0.000  1.742e-027     -26.759
Mno_O3Mg         1.471e-027       0.000  1.471e-027     -26.832
Mno_O3Ba         5.331e-028       0.000  5.331e-028     -27.273
Mno_O3HCa+       4.988e-028       0.000  4.988e-028     -27.302
Mno_O3HMg+       6.635e-030       0.000  6.635e-030     -29.178
Mno_O3HBa+       6.352e-030       0.000  6.352e-030     -29.197
Mno_O3HNa        3.463e-030       0.000  3.463e-030     -29.461
Mno_O3H2         2.504e-032       0.000  2.504e-032     -31.601
Mno_O3H3+        9.632e-038       0.000  9.633e-038     -37.016
Mno_O3H3Cl       2.419e-040       0.000  2.419e-040     -39.616

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.180e-007  3.180e-007
Ba               5.431e-007  5.431e-007
C                6.194e-003  6.194e-003
Ca               1.608e-003  1.608e-003
Cl               9.873e-005  9.873e-005
Fe               3.394e-005  3.394e-005



K                1.893e-005  1.893e-005
Mg               8.243e-005  8.243e-005
Mn               2.710e-005  2.710e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.255      Charge balance
                                       pe  =  -4.289      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.425e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.966e-003
                       Total CO2 (mol/kg)  =  4.224e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.241e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.30
                               Iterations  =  33
                                  Total H  = 1.110222e+002
                                  Total O  = 5.551738e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.948e-007  1.800e-007    -6.711    -6.745    -0.034
   H+                    5.968e-008  5.559e-008    -7.224    -7.255    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.180e-007
   AsS(OH)(HS)-          3.174e-007  2.934e-007    -6.498    -6.532    -0.034
   H3AsO3                5.514e-010  5.521e-010    -9.259    -9.258     0.001
   H2AsO3-               7.605e-012  7.030e-012   -11.119   -11.153    -0.034
   As3S4(HS)2-           1.339e-016  1.238e-016   -15.873   -15.907    -0.034
   H4AsO3+               1.645e-017  1.521e-017   -16.784   -16.818    -0.034
   HAsO3-2               3.454e-019  2.523e-019   -18.462   -18.598    -0.136
   AsO3-3                1.836e-027  9.055e-028   -26.736   -27.043    -0.307
As(5)           5.298e-018
   HAsO4-2               3.241e-018  2.367e-018   -17.489   -17.626    -0.136
   H2AsO4-               2.057e-018  1.902e-018   -17.687   -17.721    -0.034
   AsO4-3                1.933e-022  9.531e-023   -21.714   -22.021    -0.307
   H3AsO4                2.107e-023  2.110e-023   -22.676   -22.676     0.001
Ba              5.431e-007
   Ba+2                  5.287e-007  3.862e-007    -6.277    -6.413    -0.136
   BaHCO3+               1.379e-008  1.275e-008    -7.860    -7.895    -0.034
   BaCO3                 5.788e-010  5.796e-010    -9.237    -9.237     0.001
   BaSO4                 3.460e-011  3.464e-011   -10.461   -10.460     0.001
   BaOH+                 2.546e-013  2.353e-013   -12.594   -12.628    -0.034
C(-4)           1.971e-003
   CH4                   1.971e-003  1.973e-003    -2.705    -2.705     0.001
C(4)            4.224e-003
   HCO3-                 3.717e-003  3.444e-003    -2.430    -2.463    -0.033
   CO2                   4.300e-004  4.305e-004    -3.367    -3.366     0.001
   CaHCO3+               5.418e-005  5.009e-005    -4.266    -4.300    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.656e-006  4.304e-006    -5.332    -5.366    -0.034
   CO3-2                 3.944e-006  2.905e-006    -5.404    -5.537    -0.133
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.567e-006  2.373e-006    -5.591    -5.625    -0.034
   FeHCO3+               1.304e-006  1.205e-006    -5.885    -5.919    -0.034
   NaHCO3                3.887e-007  3.892e-007    -6.410    -6.410     0.001
   FeCO3                 2.436e-007  2.439e-007    -6.613    -6.613     0.001
   MgCO3                 1.631e-007  1.633e-007    -6.788    -6.787     0.001
   BaHCO3+               1.379e-008  1.275e-008    -7.860    -7.895    -0.034
   NaCO3-                1.176e-008  1.087e-008    -7.930    -7.964    -0.034
   BaCO3                 5.788e-010  5.796e-010    -9.237    -9.237     0.001



Ca              1.608e-003
   Ca+2                  1.549e-003  1.140e-003    -2.810    -2.943    -0.133
   CaHCO3+               5.418e-005  5.009e-005    -4.266    -4.300    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.067e-008  4.072e-008    -7.391    -7.390     0.001
   CaOH+                 3.681e-009  3.403e-009    -8.434    -8.468    -0.034
   CaHSO4+               1.435e-014  1.326e-014   -13.843   -13.877    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.118e-005    -4.006    -4.040    -0.035
   MnCl+                 5.635e-009  5.209e-009    -8.249    -8.283    -0.034
   FeCl+                 4.765e-010  4.405e-010    -9.322    -9.356    -0.034
   MnCl2                 2.071e-013  2.073e-013   -12.684   -12.683     0.001
   MnCl3-                5.632e-018  5.207e-018   -17.249   -17.283    -0.034
   FeCl+2                6.480e-026  4.733e-026   -25.188   -25.325    -0.136
   FeCl2+                2.085e-029  1.928e-029   -28.681   -28.715    -0.034
   FeCl3                 1.756e-034  1.758e-034   -33.756   -33.755     0.001
Fe(2)           3.394e-005
   Fe(HS)2               2.728e-005  2.731e-005    -4.564    -4.564     0.001
   Fe+2                  4.791e-006  3.500e-006    -5.320    -5.456    -0.136
   FeHCO3+               1.304e-006  1.205e-006    -5.885    -5.919    -0.034
   Fe(HS)3-              3.011e-007  2.783e-007    -6.521    -6.555    -0.034
   FeCO3                 2.436e-007  2.439e-007    -6.613    -6.613     0.001
   FeOH+                 2.153e-008  1.990e-008    -7.667    -7.701    -0.034
   FeCl+                 4.765e-010  4.405e-010    -9.322    -9.356    -0.034
   FeSO4                 1.112e-010  1.114e-010    -9.954    -9.953     0.001
   Fe(OH)2               3.043e-012  3.047e-012   -11.517   -11.516     0.001
   Fe(OH)3-              2.202e-015  2.036e-015   -14.657   -14.691    -0.034
   FeHSO4+               4.403e-017  4.070e-017   -16.356   -16.390    -0.034
Fe(3)           4.085e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.286e-014  1.189e-014   -13.891   -13.925    -0.034
   Fe(OH)4-              4.886e-016  4.517e-016   -15.311   -15.345    -0.034
   FeOH+2                2.733e-018  1.996e-018   -17.563   -17.700    -0.136
   Fe+3                  3.485e-023  1.719e-023   -22.458   -22.765    -0.307
   FeCl+2                6.480e-026  4.733e-026   -25.188   -25.325    -0.136
   FeSO4+                3.649e-026  3.373e-026   -25.438   -25.472    -0.034
   FeCl2+                2.085e-029  1.928e-029   -28.681   -28.715    -0.034
   Fe(SO4)2-             1.429e-031  1.321e-031   -30.845   -30.879    -0.034
   FeHSO4+2              6.875e-033  5.021e-033   -32.163   -32.299    -0.136
   Fe2(OH)2+4            3.767e-034  1.072e-034   -33.424   -33.970    -0.546
   FeCl3                 1.756e-034  1.758e-034   -33.756   -33.755     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.722   -45.575    -0.853
H(0)            1.653e-009
   H2                    8.263e-010  8.274e-010    -9.083    -9.082     0.001
K               1.893e-005
   K+                    1.893e-005  1.748e-005    -4.723    -4.757    -0.035
   KSO4-                 2.378e-011  2.198e-011   -10.624   -10.658    -0.034
Mg              8.243e-005
   Mg+2                  7.969e-005  5.889e-005    -4.099    -4.230    -0.131
   MgHCO3+               2.567e-006  2.373e-006    -5.591    -5.625    -0.034
   MgCO3                 1.631e-007  1.633e-007    -6.788    -6.787     0.001
   MgOH+                 4.160e-009  3.846e-009    -8.381    -8.415    -0.034
   MgSO4                 2.468e-009  2.471e-009    -8.608    -8.607     0.001
Mn(2)           2.710e-005
   Mn+2                  1.920e-005  1.402e-005    -4.717    -4.853    -0.136
   MnHCO3+               4.656e-006  4.304e-006    -5.332    -5.366    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.012e-009  6.482e-009    -8.154    -8.188    -0.034
   MnCl+                 5.635e-009  5.209e-009    -8.249    -8.283    -0.034
   MnSO4                 4.458e-010  4.463e-010    -9.351    -9.350     0.001
   MnCl2                 2.071e-013  2.073e-013   -12.684   -12.683     0.001
   MnCl3-                5.632e-018  5.207e-018   -17.249   -17.283    -0.034
   Mn(OH)3-              1.399e-018  1.293e-018   -17.854   -17.888    -0.034
Mn(3)           4.519e-035
   Mn+3                  4.519e-035  2.228e-035   -34.345   -34.652    -0.307
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.272   -82.409    -0.136



Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.048   -96.082    -0.034
Na              2.176e-004
   Na+                   2.172e-004  2.010e-004    -3.663    -3.697    -0.034
   NaHCO3                3.887e-007  3.892e-007    -6.410    -6.410     0.001
   NaCO3-                1.176e-008  1.087e-008    -7.930    -7.964    -0.034
   NaSO4-                1.950e-010  1.803e-010    -9.710    -9.744    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.216   -74.216     0.001
S(-2)           2.086e-004
   HS-                   1.012e-004  9.358e-005    -3.995    -4.029    -0.034
   H2S                   4.543e-005  4.549e-005    -4.343    -4.342     0.001
   Fe(HS)2               2.728e-005  2.731e-005    -4.564    -4.564     0.001
   S5-2                  5.591e-007  4.277e-007    -6.253    -6.369    -0.116
   S4-2                  3.296e-007  2.495e-007    -6.482    -6.603    -0.121
   AsS(OH)(HS)-          3.174e-007  2.934e-007    -6.498    -6.532    -0.034
   Fe(HS)3-              3.011e-007  2.783e-007    -6.521    -6.555    -0.034
   S6-2                  2.866e-007  2.214e-007    -6.543    -6.655    -0.112
   S-2                   2.784e-010  2.033e-010    -9.555    -9.692    -0.136
   S3-2                  1.175e-010  8.793e-011    -9.930   -10.056    -0.126
   S2-2                  6.727e-012  4.991e-012   -11.172   -11.302    -0.130
   As3S4(HS)2-           1.339e-016  1.238e-016   -15.873   -15.907    -0.034
S(6)            2.877e-007
   SO4-2                 2.437e-007  1.790e-007    -6.613    -6.747    -0.134
   CaSO4                 4.067e-008  4.072e-008    -7.391    -7.390     0.001
   MgSO4                 2.468e-009  2.471e-009    -8.608    -8.607     0.001
   MnSO4                 4.458e-010  4.463e-010    -9.351    -9.350     0.001
   NaSO4-                1.950e-010  1.803e-010    -9.710    -9.744    -0.034
   FeSO4                 1.112e-010  1.114e-010    -9.954    -9.953     0.001
   BaSO4                 3.460e-011  3.464e-011   -10.461   -10.460     0.001
   KSO4-                 2.378e-011  2.198e-011   -10.624   -10.658    -0.034
   HSO4-                 1.046e-012  9.674e-013   -11.980   -12.014    -0.034
   CaHSO4+               1.435e-014  1.326e-014   -13.843   -13.877    -0.034
   FeHSO4+               4.403e-017  4.070e-017   -16.356   -16.390    -0.034
   FeSO4+                3.649e-026  3.373e-026   -25.438   -25.472    -0.034
   Fe(SO4)2-             1.429e-031  1.321e-031   -30.845   -30.879    -0.034
   FeHSO4+2              6.875e-033  5.021e-033   -32.163   -32.299    -0.136

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.33   -9.69   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -9.09    0.51    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.58  -45.35    8.23  As2O5
As2S3(am)        -7.47  -52.37  -44.90  As2S3
As_native        -5.62  -18.16  -12.53  As
Ba3(AsO4)2      -13.17  -63.28  -50.11  Ba3(AsO4)2
Barite           -3.19  -13.16   -9.97  BaSO4
Birnessite      -28.01   15.59   43.60  MnO2
Bixbyite        -25.16  -25.77   -0.61  Mn2O3
Brucite          -6.56   10.28   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.97  -52.87  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.16   -2.70   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -1.90   -3.37   -1.47  CO2
Dolomite         -1.16  -18.25  -17.09  CaMg(CO3)2
Dolomite(d)      -1.71  -18.25  -16.54  CaMg(CO3)2
Epsomite         -8.84  -10.98   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.35   -4.39   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.23   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH



Greigite          6.95  -38.08  -45.03  Fe3S4
Gypsum           -5.11   -9.69   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.35   -4.34   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.13   34.90   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.81  -37.78  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.03  -28.79   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.65  -43.48   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.81  -43.02   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.68  -41.96   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.12  -45.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.42   -2.23   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.74   -9.77   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.72   12.62   25.34  MnOOH
Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.03  -14.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.89  -58.60  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.64  -12.93    2.71  MnCl2:4H2O
MnS(Green)       -5.43   -1.63    3.80  MnS
MnSO4           -14.27  -11.60    2.67  MnSO4
Nahcolite        -5.61   -6.16   -0.55  NaHCO3
Natron          -11.62  -12.93   -1.31  Na2CO3:10H2O
Nesquehonite     -4.15   -9.77   -5.62  MgCO3:3H2O
Nsutite         -26.98   15.59   42.56  MnO2
O2(g)           -71.32  -74.22   -2.89  O2
Orpiment         -6.07  -52.37  -46.30  As2S3
Portlandite     -11.23   11.57   22.80  Ca(OH)2
Pyrite           10.90   -7.58  -18.48  FeS2
Pyrochroite      -5.54    9.66   15.20  Mn(OH)2
Pyrolusite      -25.79   15.59   41.38  MnO2
Realgar          -3.56  -23.51  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.10  -10.99  -10.89  FeCO3
Siderite(d)(3)   -0.54  -10.99  -10.45  FeCO3
Sulfur           -3.24  -18.27  -15.03  S
Thenardite      -13.96  -14.14   -0.18  Na2SO4
Thermonatrite   -13.06  -12.93    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.39  -11.95   -8.56  BaCO3

Reaction step 24.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000



H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.21  -13.19   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.05   15.56   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.849e-002 -1.512e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -4.165e-005
Manganite          -12.75   12.59   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.309e-004  4.309e-004
Siderite(d)(3)      -0.51  -10.96  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.261e-004  Surface charge, eq

Hfo_s         
 5.279e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.665e-006       0.505  2.665e-006      -5.574
Hfo_sOMn+        2.377e-006       0.450  2.377e-006      -5.624
Hfo_sOFe+        1.812e-007       0.034  1.812e-007      -6.742
Hfo_sOH2+        2.794e-008       0.005  2.794e-008      -7.554
Hfo_sOH          2.436e-008       0.005  2.436e-008      -7.613
Hfo_sOHBa+2      2.701e-009       0.001  2.701e-009      -8.569
Hfo_sO-          4.867e-010       0.000  4.867e-010      -9.313

Hfo           
 1.261e-004  Surface charge, eq

Hfo_w         
 2.112e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.022e-004       0.484  1.022e-004      -3.991
Hfo_wOH          8.909e-005       0.422  8.909e-005      -4.050
Hfo_wOMn+        6.905e-006       0.033  6.906e-006      -5.161
Hfo_wOFe+        6.185e-006       0.029  6.185e-006      -5.209
Hfo_wOCa+        2.508e-006       0.012  2.508e-006      -5.601
Hfo_wOMg+        2.236e-006       0.011  2.236e-006      -5.650
Hfo_wO-          1.780e-006       0.008  1.780e-006      -5.750
Hfo_wOFeOH       2.830e-007       0.001  2.830e-007      -6.548
Hfo_wH2AsO3      1.274e-008       0.000  1.274e-008      -7.895
Hfo_wOHSO4-2     9.327e-011       0.000  9.327e-011     -10.030
Hfo_wSO4-        5.361e-011       0.000  5.361e-011     -10.271
Hfo_wOBa+        3.674e-011       0.000  3.674e-011     -10.435
Hfo_wOHAsO4-3    2.772e-016       0.000  2.772e-016     -15.557
Hfo_wHAsO4-      8.162e-018       0.000  8.162e-018     -17.088
Hfo_wH2AsO4      3.029e-019       0.000  3.029e-019     -18.519

Mno           
-1.716e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.215e-029       0.000  1.215e-029     -28.915
Mno_O3-2         8.915e-031       0.000  8.915e-031     -30.050
Mno_O3Ca         7.538e-031       0.000  7.539e-031     -30.123
Mno_O3HMn+       9.814e-032       0.000  9.814e-032     -31.008



Mno_O3Na-        1.897e-032       0.000  1.897e-032     -31.722
Mno_O3H-         1.805e-032       0.000  1.805e-032     -31.743
Mno_O3Mg         1.437e-032       0.000  1.437e-032     -31.842
Mno_O3HCa+       5.313e-033       0.000  5.313e-033     -32.275
Mno_O3Ba         5.196e-033       0.000  5.196e-033     -32.284
Mno_O3HMg+       6.859e-035       0.000  6.859e-035     -34.164
Mno_O3HBa+       6.550e-035       0.000  6.550e-035     -34.184
Mno_O3HNa        3.584e-035       0.000  3.584e-035     -34.446
Mno_O3H2         2.745e-037       0.000  2.745e-037     -36.561
Mno_O3H3+        1.117e-042       0.000  1.117e-042     -41.952
Mno_O3H3Cl       2.802e-045       0.000  2.802e-045     -44.553

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.182e-007  3.182e-007
Ba               5.431e-007  5.431e-007
C                6.448e-003  6.447e-003
Ca               1.661e-003  1.661e-003
Cl               9.873e-005  9.873e-005
Fe               3.596e-005  3.596e-005
K                1.893e-005  1.893e-005
Mg               8.263e-005  8.263e-005
Mn               2.799e-005  2.799e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.231      Charge balance
                                       pe  =  -4.262      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.583e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.081e-003
                       Total CO2 (mol/kg)  =  4.377e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.268e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.22
                               Iterations  =  37
                                  Total H  = 1.110226e+002
                                  Total O  = 5.551775e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.843e-007  1.702e-007    -6.735    -6.769    -0.035
   H+                    6.319e-008  5.881e-008    -7.199    -7.231    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.182e-007
   AsS(OH)(HS)-          3.176e-007  2.933e-007    -6.498    -6.533    -0.035
   H3AsO3                5.555e-010  5.562e-010    -9.255    -9.255     0.001
   H2AsO3-               7.250e-012  6.695e-012   -11.140   -11.174    -0.035
   As3S4(HS)2-           1.499e-016  1.384e-016   -15.824   -15.859    -0.035
   H4AsO3+               1.755e-017  1.621e-017   -16.756   -16.790    -0.035
   HAsO3-2               3.123e-019  2.271e-019   -18.505   -18.644    -0.138
   AsO3-3                1.577e-027  7.706e-028   -26.802   -27.113    -0.311
As(5)           4.935e-018
   HAsO4-2               2.956e-018  2.150e-018   -17.529   -17.668    -0.138
   H2AsO4-               1.979e-018  1.828e-018   -17.704   -17.738    -0.035
   AsO4-3                1.675e-022  8.184e-023   -21.776   -22.087    -0.311
   H3AsO4                2.142e-023  2.145e-023   -22.669   -22.669     0.001
Ba              5.431e-007
   Ba+2                  5.284e-007  3.844e-007    -6.277    -6.415    -0.138



   BaHCO3+               1.414e-008  1.306e-008    -7.850    -7.884    -0.035
   BaCO3                 5.604e-010  5.611e-010    -9.251    -9.251     0.001
   BaSO4                 3.266e-011  3.271e-011   -10.486   -10.485     0.001
   BaOH+                 2.397e-013  2.214e-013   -12.620   -12.655    -0.035
C(-4)           2.070e-003
   CH4                   2.070e-003  2.073e-003    -2.684    -2.683     0.001
C(4)            4.377e-003
   HCO3-                 3.829e-003  3.544e-003    -2.417    -2.451    -0.034
   CO2                   4.681e-004  4.687e-004    -3.330    -3.329     0.001
   CaHCO3+               5.737e-005  5.299e-005    -4.241    -4.276    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.930e-006  4.553e-006    -5.307    -5.342    -0.035
   CO3-2                 3.851e-006  2.826e-006    -5.414    -5.549    -0.134
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.639e-006  2.437e-006    -5.579    -5.613    -0.035
   FeHCO3+               1.496e-006  1.382e-006    -5.825    -5.860    -0.035
   NaHCO3                3.996e-007  4.001e-007    -6.398    -6.398     0.001
   FeCO3                 2.640e-007  2.643e-007    -6.578    -6.578     0.001
   MgCO3                 1.583e-007  1.585e-007    -6.801    -6.800     0.001
   BaHCO3+               1.414e-008  1.306e-008    -7.850    -7.884    -0.035
   NaCO3-                1.144e-008  1.056e-008    -7.942    -7.976    -0.035
   BaCO3                 5.604e-010  5.611e-010    -9.251    -9.251     0.001
Ca              1.661e-003
   Ca+2                  1.598e-003  1.172e-003    -2.796    -2.931    -0.135
   CaHCO3+               5.737e-005  5.299e-005    -4.241    -4.276    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.966e-008  3.971e-008    -7.402    -7.401     0.001
   CaOH+                 3.581e-009  3.307e-009    -8.446    -8.481    -0.035
   CaHSO4+               1.482e-014  1.368e-014   -13.829   -13.864    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.109e-005    -4.006    -4.041    -0.035
   MnCl+                 5.792e-009  5.349e-009    -8.237    -8.272    -0.035
   FeCl+                 5.309e-010  4.903e-010    -9.275    -9.310    -0.035
   MnCl2                 2.124e-013  2.127e-013   -12.673   -12.672     0.001
   MnCl3-                5.778e-018  5.336e-018   -17.238   -17.273    -0.035
   FeCl+2                7.695e-026  5.598e-026   -25.114   -25.252    -0.138
   FeCl2+                2.466e-029  2.278e-029   -28.608   -28.643    -0.035
   FeCl3                 2.072e-034  2.075e-034   -33.684   -33.683     0.001
Fe(2)           3.596e-005
   Fe(HS)2               2.851e-005  2.854e-005    -4.545    -4.544     0.001
   Fe+2                  5.361e-006  3.899e-006    -5.271    -5.409    -0.138
   FeHCO3+               1.496e-006  1.382e-006    -5.825    -5.860    -0.035
   Fe(HS)3-              3.050e-007  2.817e-007    -6.516    -6.550    -0.035
   FeCO3                 2.640e-007  2.643e-007    -6.578    -6.578     0.001
   FeOH+                 2.270e-008  2.096e-008    -7.644    -7.679    -0.035
   FeCl+                 5.309e-010  4.903e-010    -9.275    -9.310    -0.035
   FeSO4                 1.176e-010  1.177e-010    -9.930    -9.929     0.001
   Fe(OH)2               3.029e-012  3.033e-012   -11.519   -11.518     0.001
   Fe(OH)3-              2.075e-015  1.916e-015   -14.683   -14.718    -0.035
   FeHSO4+               4.928e-017  4.551e-017   -16.307   -16.342    -0.035
Fe(3)           4.158e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.362e-014  1.257e-014   -13.866   -13.901    -0.035
   Fe(OH)4-              4.623e-016  4.270e-016   -15.335   -15.370    -0.035
   FeOH+2                3.071e-018  2.234e-018   -17.513   -17.651    -0.138
   Fe+3                  4.164e-023  2.035e-023   -22.380   -22.691    -0.311
   FeCl+2                7.695e-026  5.598e-026   -25.114   -25.252    -0.138
   FeSO4+                4.102e-026  3.788e-026   -25.387   -25.422    -0.035
   FeCl2+                2.466e-029  2.278e-029   -28.608   -28.643    -0.035
   Fe(SO4)2-             1.524e-031  1.407e-031   -30.817   -30.852    -0.035
   FeHSO4+2              8.202e-033  5.966e-033   -32.086   -32.224    -0.138
   Fe2(OH)2+4            4.796e-034  1.343e-034   -33.319   -33.872    -0.553
   FeCl3                 2.072e-034  2.075e-034   -33.684   -33.683     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.589   -45.453    -0.864
H(0)            1.638e-009
   H2                    8.190e-010  8.200e-010    -9.087    -9.086     0.001
K               1.893e-005



   K+                    1.893e-005  1.746e-005    -4.723    -4.758    -0.035
   KSO4-                 2.256e-011  2.083e-011   -10.647   -10.681    -0.035
Mg              8.263e-005
   Mg+2                  7.983e-005  5.877e-005    -4.098    -4.231    -0.133
   MgHCO3+               2.639e-006  2.437e-006    -5.579    -5.613    -0.035
   MgCO3                 1.583e-007  1.585e-007    -6.801    -6.800     0.001
   MgOH+                 3.928e-009  3.627e-009    -8.406    -8.440    -0.035
   MgSO4                 2.336e-009  2.339e-009    -8.632    -8.631     0.001
Mn(2)           2.799e-005
   Mn+2                  1.982e-005  1.442e-005    -4.703    -4.841    -0.138
   MnHCO3+               4.930e-006  4.553e-006    -5.307    -5.342    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.821e-009  6.299e-009    -8.166    -8.201    -0.035
   MnCl+                 5.792e-009  5.349e-009    -8.237    -8.272    -0.035
   MnSO4                 4.347e-010  4.352e-010    -9.362    -9.361     0.001
   MnCl2                 2.124e-013  2.127e-013   -12.673   -12.672     0.001
   MnCl3-                5.778e-018  5.336e-018   -17.238   -17.273    -0.035
   Mn(OH)3-              1.216e-018  1.123e-018   -17.915   -17.950    -0.035
Mn(3)           4.982e-035
   Mn+3                  4.982e-035  2.434e-035   -34.303   -34.614    -0.311
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.349   -82.487    -0.138
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.099   -96.133    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.007e-004    -3.663    -3.697    -0.034
   NaHCO3                3.996e-007  4.001e-007    -6.398    -6.398     0.001
   NaCO3-                1.144e-008  1.056e-008    -7.942    -7.976    -0.035
   NaSO4-                1.850e-010  1.708e-010    -9.733    -9.767    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.208   -74.208     0.001
S(-2)           2.086e-004
   HS-                   9.813e-005  9.063e-005    -4.008    -4.043    -0.035
   H2S                   4.654e-005  4.660e-005    -4.332    -4.332     0.001
   Fe(HS)2               2.851e-005  2.854e-005    -4.545    -4.544     0.001
   S5-2                  5.133e-007  3.916e-007    -6.290    -6.407    -0.118
   AsS(OH)(HS)-          3.176e-007  2.933e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.050e-007  2.817e-007    -6.516    -6.550    -0.035
   S4-2                  3.027e-007  2.285e-007    -6.519    -6.641    -0.122
   S6-2                  2.631e-007  2.027e-007    -6.580    -6.693    -0.113
   S-2                   2.559e-010  1.861e-010    -9.592    -9.730    -0.138
   S3-2                  1.079e-010  8.050e-011    -9.967   -10.094    -0.127
   S2-2                  6.181e-012  4.569e-012   -11.209   -11.340    -0.131
   As3S4(HS)2-           1.499e-016  1.384e-016   -15.824   -15.859    -0.035
S(6)            2.749e-007
   SO4-2                 2.321e-007  1.698e-007    -6.634    -6.770    -0.136
   CaSO4                 3.966e-008  3.971e-008    -7.402    -7.401     0.001
   MgSO4                 2.336e-009  2.339e-009    -8.632    -8.631     0.001
   MnSO4                 4.347e-010  4.352e-010    -9.362    -9.361     0.001
   NaSO4-                1.850e-010  1.708e-010    -9.733    -9.767    -0.035
   FeSO4                 1.176e-010  1.177e-010    -9.930    -9.929     0.001
   BaSO4                 3.266e-011  3.271e-011   -10.486   -10.485     0.001
   KSO4-                 2.256e-011  2.083e-011   -10.647   -10.681    -0.035
   HSO4-                 1.051e-012  9.709e-013   -11.978   -12.013    -0.035
   CaHSO4+               1.482e-014  1.368e-014   -13.829   -13.864    -0.035
   FeHSO4+               4.928e-017  4.551e-017   -16.307   -16.342    -0.035
   FeSO4+                4.102e-026  3.788e-026   -25.387   -25.422    -0.035
   Fe(SO4)2-             1.524e-031  1.407e-031   -30.817   -30.852    -0.035
   FeHSO4+2              8.202e-033  5.966e-033   -32.086   -32.224    -0.138

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.34   -9.70   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3



Artinite         -9.15    0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.57  -45.34    8.23  As2O5
As2S3(am)        -7.43  -52.33  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.31  -63.42  -50.11  Ba3(AsO4)2
Barite           -3.21  -13.19   -9.97  BaSO4
Birnessite      -28.05   15.56   43.60  MnO2
Bixbyite        -25.23  -25.84   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.06  -52.97  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.18   -2.68   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -1.86   -3.33   -1.47  CO2
Dolomite         -1.17  -18.26  -17.09  CaMg(CO3)2
Dolomite(d)      -1.72  -18.26  -16.54  CaMg(CO3)2
Epsomite         -8.86  -11.00   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.22   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.99  -38.04  -45.03  Fe3S4
Gypsum           -5.12   -9.70   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.33   -4.33   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.23   34.80   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.85  -37.82  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.13  -28.89   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.62  -43.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.78  -42.99   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.65  -41.93   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.22   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.75   -9.78   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.75   12.59   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.05  -14.17   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.99  -58.70  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.63  -12.92    2.71  MnCl2:4H2O
MnS(Green)       -5.45   -1.65    3.80  MnS
MnSO4           -14.28  -11.61    2.67  MnSO4
Nahcolite        -5.60   -6.15   -0.55  NaHCO3
Natron          -11.63  -12.94   -1.31  Na2CO3:10H2O
Nesquehonite     -4.16   -9.78   -5.62  MgCO3:3H2O
Nsutite         -27.01   15.56   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -6.03  -52.33  -46.30  As2S3
Portlandite     -11.27   11.53   22.80  Ca(OH)2
Pyrite           10.92   -7.56  -18.48  FeS2
Pyrochroite      -5.58    9.62   15.20  Mn(OH)2
Pyrolusite      -25.82   15.56   41.38  MnO2
Realgar          -3.55  -23.50  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.07  -10.96  -10.89  FeCO3
Siderite(d)(3)   -0.51  -10.96  -10.45  FeCO3
Sulfur           -3.23  -18.26  -15.03  S
Thenardite      -13.99  -14.16   -0.18  Na2SO4
Thermonatrite   -13.07  -12.94    0.13  Na2CO3:H2O



Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.40  -11.96   -8.56  BaCO3

Reaction step 25.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.24  -13.21   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.08   15.52   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.844e-002 -1.564e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -4.380e-005
Manganite          -12.79   12.55   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.304e-004  4.304e-004
Siderite(d)(3)      -0.47  -10.92  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.287e-004  Surface charge, eq

Hfo_s         
 5.278e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.726e-006       0.517  2.726e-006      -5.564
Hfo_sOMn+        2.305e-006       0.437  2.305e-006      -5.637
Hfo_sOFe+        1.897e-007       0.036  1.897e-007      -6.722
Hfo_sOH2+        2.937e-008       0.006  2.937e-008      -7.532
Hfo_sOH          2.428e-008       0.005  2.428e-008      -7.615
Hfo_sOHBa+2      2.679e-009       0.001  2.679e-009      -8.572
Hfo_sO-          4.597e-010       0.000  4.597e-010      -9.337

Hfo           
 1.287e-004  Surface charge, eq

Hfo_w         
 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.050e-004       0.498  1.050e-004      -3.979
Hfo_wOH          8.683e-005       0.411  8.683e-005      -4.061
Hfo_wOMn+        6.549e-006       0.031  6.549e-006      -5.184
Hfo_wOFe+        6.333e-006       0.030  6.333e-006      -5.198
Hfo_wOCa+        2.379e-006       0.011  2.379e-006      -5.624



Hfo_wOMg+        2.061e-006       0.010  2.061e-006      -5.686
Hfo_wO-          1.644e-006       0.008  1.644e-006      -5.784
Hfo_wOFeOH       2.747e-007       0.001  2.747e-007      -6.561
Hfo_wH2AsO3      1.253e-008       0.000  1.253e-008      -7.902
Hfo_wOHSO4-2     8.637e-011       0.000  8.637e-011     -10.064
Hfo_wSO4-        5.237e-011       0.000  5.238e-011     -10.281
Hfo_wOBa+        3.379e-011       0.000  3.379e-011     -10.471
Hfo_wOHAsO4-3    2.341e-016       0.000  2.341e-016     -15.631
Hfo_wHAsO4-      7.672e-018       0.000  7.673e-018     -17.115
Hfo_wH2AsO4      3.004e-019       0.000  3.004e-019     -18.522

Mno           
-1.020e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.446e-025       0.000  7.446e-025     -24.128
Mno_O3-2         5.322e-026       0.000  5.322e-026     -25.274
Mno_O3Ca         4.620e-026       0.000  4.620e-026     -25.335
Mno_O3HMn+       6.345e-027       0.000  6.345e-027     -26.198
Mno_O3H-         1.137e-027       0.000  1.137e-027     -26.944
Mno_O3Na-        1.131e-027       0.000  1.131e-027     -26.946
Mno_O3Mg         8.560e-028       0.000  8.560e-028     -27.068
Mno_O3HCa+       3.435e-028       0.000  3.435e-028     -27.464
Mno_O3Ba         3.088e-028       0.000  3.088e-028     -27.510
Mno_O3HMg+       4.310e-030       0.000  4.310e-030     -29.366
Mno_O3HBa+       4.107e-030       0.000  4.107e-030     -29.387
Mno_O3HNa        2.255e-030       0.000  2.255e-030     -29.647
Mno_O3H2         1.824e-032       0.000  1.824e-032     -31.739
Mno_O3H3+        7.828e-038       0.000  7.828e-038     -37.106
Mno_O3H3Cl       1.962e-040       0.000  1.962e-040     -39.707

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.184e-007  3.184e-007
Ba               5.431e-007  5.431e-007
C                6.700e-003  6.700e-003
Ca               1.713e-003  1.713e-003
Cl               9.873e-005  9.873e-005
Fe               3.796e-005  3.796e-005
K                1.893e-005  1.893e-005
Mg               8.280e-005  8.280e-005
Mn               2.888e-005  2.887e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.207      Charge balance
                                       pe  =  -4.237      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.738e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.193e-003
                       Total CO2 (mol/kg)  =  4.530e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.293e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.14
                               Iterations  =  31
                                  Total H  = 1.110230e+002
                                  Total O  = 5.551811e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.749e-007  1.613e-007    -6.757    -6.792    -0.035
   H+                    6.671e-008  6.204e-008    -7.176    -7.207    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.184e-007
   AsS(OH)(HS)-          3.179e-007  2.933e-007    -6.498    -6.533    -0.035
   H3AsO3                5.605e-010  5.612e-010    -9.251    -9.251     0.001
   H2AsO3-               6.941e-012  6.404e-012   -11.159   -11.194    -0.035
   As3S4(HS)2-           1.668e-016  1.539e-016   -15.778   -15.813    -0.035
   H4AsO3+               1.870e-017  1.725e-017   -16.728   -16.763    -0.035
   HAsO3-2               2.842e-019  2.059e-019   -18.546   -18.686    -0.140
   AsO3-3                1.367e-027  6.623e-028   -26.864   -27.179    -0.315
As(5)           4.624e-018
   HAsO4-2               2.713e-018  1.966e-018   -17.567   -17.706    -0.140
   H2AsO4-               1.911e-018  1.763e-018   -17.719   -17.754    -0.035
   AsO4-3                1.464e-022  7.093e-023   -21.834   -22.149    -0.315
   H3AsO4                2.179e-023  2.182e-023   -22.662   -22.661     0.001
Ba              5.431e-007
   Ba+2                  5.281e-007  3.826e-007    -6.277    -6.417    -0.140
   BaHCO3+               1.448e-008  1.336e-008    -7.839    -7.874    -0.035
   BaCO3                 5.434e-010  5.442e-010    -9.265    -9.264     0.001
   BaSO4                 3.089e-011  3.094e-011   -10.510   -10.510     0.001
   BaOH+                 2.265e-013  2.089e-013   -12.645   -12.680    -0.035
C(-4)           2.170e-003
   CH4                   2.170e-003  2.173e-003    -2.664    -2.663     0.001
C(4)            4.530e-003
   HCO3-                 3.939e-003  3.642e-003    -2.405    -2.439    -0.034
   CO2                   5.075e-004  5.081e-004    -3.295    -3.294     0.001
   CaHCO3+               6.059e-005  5.590e-005    -4.218    -4.253    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.206e-006  4.803e-006    -5.283    -5.318    -0.035
   CO3-2                 3.766e-006  2.753e-006    -5.424    -5.560    -0.136
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.708e-006  2.499e-006    -5.567    -5.602    -0.035
   FeHCO3+               1.706e-006  1.574e-006    -5.768    -5.803    -0.035
   NaHCO3                4.102e-007  4.107e-007    -6.387    -6.386     0.001
   FeCO3                 2.850e-007  2.854e-007    -6.545    -6.545     0.001
   MgCO3                 1.538e-007  1.540e-007    -6.813    -6.812     0.001
   BaHCO3+               1.448e-008  1.336e-008    -7.839    -7.874    -0.035
   NaCO3-                1.114e-008  1.028e-008    -7.953    -7.988    -0.035
   BaCO3                 5.434e-010  5.442e-010    -9.265    -9.264     0.001
Ca              1.713e-003
   Ca+2                  1.647e-003  1.203e-003    -2.783    -2.920    -0.136
   CaHCO3+               6.059e-005  5.590e-005    -4.218    -4.253    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.868e-008  3.873e-008    -7.413    -7.412     0.001
   CaOH+                 3.488e-009  3.218e-009    -8.457    -8.492    -0.035
   CaHSO4+               1.526e-014  1.408e-014   -13.816   -13.851    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.100e-005    -4.006    -4.041    -0.035
   MnCl+                 5.946e-009  5.486e-009    -8.226    -8.261    -0.035
   FeCl+                 5.883e-010  5.428e-010    -9.230    -9.265    -0.035
   MnCl2                 2.176e-013  2.179e-013   -12.662   -12.662     0.001
   MnCl3-                5.919e-018  5.461e-018   -17.228   -17.263    -0.035
   FeCl+2                9.061e-026  6.565e-026   -25.043   -25.183    -0.140
   FeCl2+                2.892e-029  2.668e-029   -28.539   -28.574    -0.035
   FeCl3                 2.425e-034  2.428e-034   -33.615   -33.615     0.001
Fe(2)           3.796e-005
   Fe(HS)2               2.967e-005  2.971e-005    -4.528    -4.527     0.001
   Fe+2                  5.964e-006  4.321e-006    -5.224    -5.364    -0.140
   FeHCO3+               1.706e-006  1.574e-006    -5.768    -5.803    -0.035
   Fe(HS)3-              3.080e-007  2.841e-007    -6.511    -6.546    -0.035
   FeCO3                 2.850e-007  2.854e-007    -6.545    -6.545     0.001
   FeOH+                 2.387e-008  2.202e-008    -7.622    -7.657    -0.035



   FeCl+                 5.883e-010  5.428e-010    -9.230    -9.265    -0.035
   FeSO4                 1.238e-010  1.240e-010    -9.907    -9.907     0.001
   Fe(OH)2               3.017e-012  3.021e-012   -11.520   -11.520     0.001
   Fe(OH)3-              1.960e-015  1.809e-015   -14.708   -14.743    -0.035
   FeHSO4+               5.480e-017  5.056e-017   -16.261   -16.296    -0.035
Fe(3)           4.232e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.438e-014  1.326e-014   -13.842   -13.877    -0.035
   Fe(OH)4-              4.387e-016  4.047e-016   -15.358   -15.393    -0.035
   FeOH+2                3.431e-018  2.486e-018   -17.465   -17.605    -0.140
   Fe+3                  4.933e-023  2.389e-023   -22.307   -22.622    -0.315
   FeCl+2                9.061e-026  6.565e-026   -25.043   -25.183    -0.140
   FeSO4+                4.580e-026  4.226e-026   -25.339   -25.374    -0.035
   FeCl2+                2.892e-029  2.668e-029   -28.539   -28.574    -0.035
   Fe(SO4)2-             1.617e-031  1.491e-031   -30.791   -30.826    -0.035
   FeHSO4+2              9.690e-033  7.021e-033   -32.014   -32.154    -0.140
   Fe2(OH)2+4            6.035e-034  1.663e-034   -33.219   -33.779    -0.560
   FeCl3                 2.425e-034  2.428e-034   -33.615   -33.615     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.462   -45.336    -0.875
H(0)            1.624e-009
   H2                    8.121e-010  8.131e-010    -9.090    -9.090     0.001
K               1.893e-005
   K+                    1.893e-005  1.744e-005    -4.723    -4.758    -0.035
   KSO4-                 2.143e-011  1.977e-011   -10.669   -10.704    -0.035
Mg              8.280e-005
   Mg+2                  7.994e-005  5.863e-005    -4.097    -4.232    -0.135
   MgHCO3+               2.708e-006  2.499e-006    -5.567    -5.602    -0.035
   MgCO3                 1.538e-007  1.540e-007    -6.813    -6.812     0.001
   MgOH+                 3.718e-009  3.431e-009    -8.430    -8.465    -0.035
   MgSO4                 2.214e-009  2.217e-009    -8.655    -8.654     0.001
Mn(2)           2.888e-005
   Mn+2                  2.042e-005  1.480e-005    -4.690    -4.830    -0.140
   MnHCO3+               5.206e-006  4.803e-006    -5.283    -5.318    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.644e-009  6.130e-009    -8.178    -8.213    -0.035
   MnCl+                 5.946e-009  5.486e-009    -8.226    -8.261    -0.035
   MnSO4                 4.240e-010  4.245e-010    -9.373    -9.372     0.001
   MnCl2                 2.176e-013  2.179e-013   -12.662   -12.662     0.001
   MnCl3-                5.919e-018  5.461e-018   -17.228   -17.263    -0.035
   Mn(OH)3-              1.064e-018  9.816e-019   -17.973   -18.008    -0.035
Mn(3)           5.466e-035
   Mn+3                  5.466e-035  2.647e-035   -34.262   -34.577    -0.315
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.421   -82.561    -0.140
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.148   -96.183    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.005e-004    -3.663    -3.698    -0.035
   NaHCO3                4.102e-007  4.107e-007    -6.387    -6.386     0.001
   NaCO3-                1.114e-008  1.028e-008    -7.953    -7.988    -0.035
   NaSO4-                1.757e-010  1.621e-010    -9.755    -9.790    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.201   -74.200     0.001
S(-2)           2.086e-004
   HS-                   9.520e-005  8.783e-005    -4.021    -4.056    -0.035
   H2S                   4.758e-005  4.764e-005    -4.323    -4.322     0.001
   Fe(HS)2               2.967e-005  2.971e-005    -4.528    -4.527     0.001
   S5-2                  4.729e-007  3.597e-007    -6.325    -6.444    -0.119
   AsS(OH)(HS)-          3.179e-007  2.933e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.080e-007  2.841e-007    -6.511    -6.546    -0.035
   S4-2                  2.789e-007  2.099e-007    -6.554    -6.678    -0.124
   S6-2                  2.423e-007  1.862e-007    -6.616    -6.730    -0.114
   S-2                   2.360e-010  1.710e-010    -9.627    -9.767    -0.140
   S3-2                  9.946e-011  7.395e-011   -10.002   -10.131    -0.129
   S2-2                  5.699e-012  4.197e-012   -11.244   -11.377    -0.133
   As3S4(HS)2-           1.668e-016  1.539e-016   -15.778   -15.813    -0.035
S(6)            2.631e-007



   SO4-2                 2.214e-007  1.613e-007    -6.655    -6.792    -0.137
   CaSO4                 3.868e-008  3.873e-008    -7.413    -7.412     0.001
   MgSO4                 2.214e-009  2.217e-009    -8.655    -8.654     0.001
   MnSO4                 4.240e-010  4.245e-010    -9.373    -9.372     0.001
   NaSO4-                1.757e-010  1.621e-010    -9.755    -9.790    -0.035
   FeSO4                 1.238e-010  1.240e-010    -9.907    -9.907     0.001
   BaSO4                 3.089e-011  3.094e-011   -10.510   -10.510     0.001
   KSO4-                 2.143e-011  1.977e-011   -10.669   -10.704    -0.035
   HSO4-                 1.055e-012  9.731e-013   -11.977   -12.012    -0.035
   CaHSO4+               1.526e-014  1.408e-014   -13.816   -13.851    -0.035
   FeHSO4+               5.480e-017  5.056e-017   -16.261   -16.296    -0.035
   FeSO4+                4.580e-026  4.226e-026   -25.339   -25.374    -0.035
   Fe(SO4)2-             1.617e-031  1.491e-031   -30.791   -30.826    -0.035
   FeHSO4+2              9.690e-033  7.021e-033   -32.014   -32.154    -0.140

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.35   -9.71   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.12  -18.50   -1.38  As2O3
Artinite         -9.21    0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.55  -45.32    8.23  As2O5
As2S3(am)        -7.39  -52.29  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.44  -63.55  -50.11  Ba3(AsO4)2
Barite           -3.24  -13.21   -9.97  BaSO4
Birnessite      -28.08   15.52   43.60  MnO2
Bixbyite        -25.30  -25.91   -0.61  Mn2O3
Brucite          -6.66   10.18   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.15  -53.06  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.20   -2.66   -2.86  CH4
Claudetite      -17.16  -18.50   -1.34  As2O3
CO2(g)           -1.83   -3.29   -1.47  CO2
Dolomite         -1.18  -18.27  -17.09  CaMg(CO3)2
Dolomite(d)      -1.73  -18.27  -16.54  CaMg(CO3)2
Epsomite         -8.88  -11.02   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.70   -2.21   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.03  -38.00  -45.03  Fe3S4
Gypsum           -5.13   -9.71   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.32   -4.32   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.34   34.69   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.89  -37.86  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.22  -28.99   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.75  -42.96   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.62  -41.90   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.02  -45.41   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.76   -9.79   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.79   12.55   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.07  -14.19   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.08  -58.79  -28.71  Mn3(AsO4)2:8H2O



MnCl2:4H2O      -15.62  -12.91    2.71  MnCl2:4H2O
MnS(Green)       -5.48   -1.68    3.80  MnS
MnSO4           -14.29  -11.62    2.67  MnSO4
Nahcolite        -5.59   -6.14   -0.55  NaHCO3
Natron          -11.65  -12.96   -1.31  Na2CO3:10H2O
Nesquehonite     -4.17   -9.79   -5.62  MgCO3:3H2O
Nsutite         -27.04   15.52   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.99  -52.29  -46.30  As2S3
Portlandite     -11.31   11.49   22.80  Ca(OH)2
Pyrite           10.94   -7.54  -18.48  FeS2
Pyrochroite      -5.62    9.58   15.20  Mn(OH)2
Pyrolusite      -25.86   15.52   41.38  MnO2
Realgar          -3.54  -23.48  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.52  -44.77  -20.25  FeAsO4:2H2O
Siderite         -0.03  -10.92  -10.89  FeCO3
Siderite(d)(3)   -0.47  -10.92  -10.45  FeCO3
Sulfur           -3.22  -18.24  -15.03  S
Thenardite      -14.01  -14.19   -0.18  Na2SO4
Thermonatrite   -13.08  -12.96    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.42  -11.98   -8.56  BaCO3

Reaction step 26.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.26  -13.23   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.11   15.49   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.839e-002 -1.615e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.592e-005
Manganite          -12.82   12.52   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.299e-004  4.299e-004
Siderite(d)(3)      -0.44  -10.89  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.311e-004  Surface charge, eq

Hfo_s         
 5.277e-006  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.784e-006       0.528  2.784e-006      -5.555
Hfo_sOMn+        2.237e-006       0.424  2.237e-006      -5.650
Hfo_sOFe+        1.980e-007       0.038  1.980e-007      -6.703
Hfo_sOH2+        3.078e-008       0.006  3.078e-008      -7.512
Hfo_sOH          2.418e-008       0.005  2.418e-008      -7.617
Hfo_sOHBa+2      2.657e-009       0.001  2.657e-009      -8.576
Hfo_sO-          4.352e-010       0.000  4.352e-010      -9.361

Hfo           
 1.311e-004  Surface charge, eq

Hfo_w         
 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.078e-004       0.511  1.078e-004      -3.968
Hfo_wOH          8.466e-005       0.401  8.466e-005      -4.072
Hfo_wOFe+        6.471e-006       0.031  6.471e-006      -5.189
Hfo_wOMn+        6.221e-006       0.029  6.222e-006      -5.206
Hfo_wOCa+        2.260e-006       0.011  2.260e-006      -5.646
Hfo_wOMg+        1.905e-006       0.009  1.905e-006      -5.720
Hfo_wO-          1.524e-006       0.007  1.524e-006      -5.817
Hfo_wOFeOH       2.667e-007       0.001  2.667e-007      -6.574
Hfo_wH2AsO3      1.234e-008       0.000  1.234e-008      -7.909
Hfo_wOHSO4-2     8.013e-011       0.000  8.013e-011     -10.096
Hfo_wSO4-        5.113e-011       0.000  5.113e-011     -10.291
Hfo_wOBa+        3.117e-011       0.000  3.117e-011     -10.506
Hfo_wOHAsO4-3    1.995e-016       0.000  1.995e-016     -15.700
Hfo_wHAsO4-      7.239e-018       0.000  7.239e-018     -17.140
Hfo_wH2AsO4      2.982e-019       0.000  2.982e-019     -18.525

Mno           
-1.382e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.039e-024       0.000  1.039e-024     -23.983
Mno_O3-2         7.243e-026       0.000  7.243e-026     -25.140
Mno_O3Ca         6.446e-026       0.000  6.446e-026     -25.191
Mno_O3HMn+       9.315e-027       0.000  9.315e-027     -26.031
Mno_O3H-         1.628e-027       0.000  1.628e-027     -26.788
Mno_O3Na-        1.538e-027       0.000  1.538e-027     -26.813
Mno_O3Mg         1.162e-027       0.000  1.162e-027     -26.935
Mno_O3HCa+       5.043e-028       0.000  5.043e-028     -27.297
Mno_O3Ba         4.184e-028       0.000  4.184e-028     -27.378
Mno_O3HMg+       6.157e-030       0.000  6.157e-030     -29.211
Mno_O3HBa+       5.855e-030       0.000  5.855e-030     -29.232
Mno_O3HNa        3.226e-030       0.000  3.226e-030     -29.491
Mno_O3H2         2.748e-032       0.000  2.748e-032     -31.561
Mno_O3H3+        1.241e-037       0.000  1.241e-037     -36.906
Mno_O3H3Cl       3.107e-040       0.000  3.107e-040     -39.508

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.186e-007  3.186e-007
Ba               5.432e-007  5.432e-007
C                6.951e-003  6.951e-003
Ca               1.764e-003  1.764e-003
Cl               9.873e-005  9.873e-005
Fe               3.995e-005  3.995e-005
K                1.893e-005  1.893e-005



Mg               8.296e-005  8.296e-005
Mn               2.975e-005  2.975e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.185      Charge balance
                                       pe  =  -4.214      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.889e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.304e-003
                       Total CO2 (mol/kg)  =  4.681e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.318e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.06
                               Iterations  =  38
                                  Total H  = 1.110234e+002
                                  Total O  = 5.551847e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.663e-007  1.533e-007    -6.779    -6.814    -0.035
   H+                    7.025e-008  6.528e-008    -7.153    -7.185    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.186e-007
   AsS(OH)(HS)-          3.180e-007  2.931e-007    -6.498    -6.533    -0.035
   H3AsO3                5.662e-010  5.669e-010    -9.247    -9.246     0.001
   H2AsO3-               6.670e-012  6.148e-012   -11.176   -11.211    -0.035
   As3S4(HS)2-           1.847e-016  1.702e-016   -15.734   -15.769    -0.035
   H4AsO3+               1.989e-017  1.834e-017   -16.701   -16.737    -0.035
   HAsO3-2               2.603e-019  1.879e-019   -18.584   -18.726    -0.142
   AsO3-3                1.196e-027  5.742e-028   -26.922   -27.241    -0.319
As(5)           4.356e-018
   HAsO4-2               2.505e-018  1.808e-018   -17.601   -17.743    -0.142
   H2AsO4-               1.851e-018  1.706e-018   -17.733   -17.768    -0.035
   AsO4-3                1.291e-022  6.199e-023   -21.889   -22.208    -0.319
   H3AsO4                2.219e-023  2.222e-023   -22.654   -22.653     0.001
Ba              5.432e-007
   Ba+2                  5.278e-007  3.810e-007    -6.278    -6.419    -0.142
   BaHCO3+               1.481e-008  1.365e-008    -7.829    -7.865    -0.035
   BaCO3                 5.277e-010  5.285e-010    -9.278    -9.277     0.001
   BaSO4                 2.927e-011  2.931e-011   -10.534   -10.533     0.001
   BaOH+                 2.145e-013  1.977e-013   -12.669   -12.704    -0.035
C(-4)           2.270e-003
   CH4                   2.270e-003  2.273e-003    -2.644    -2.643     0.001
C(4)            4.681e-003
   HCO3-                 4.046e-003  3.738e-003    -2.393    -2.427    -0.034
   CO2                   5.480e-004  5.487e-004    -3.261    -3.261     0.001
   CaHCO3+               6.381e-005  5.882e-005    -4.195    -4.231    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.484e-006  5.054e-006    -5.261    -5.296    -0.035
   CO3-2                 3.686e-006  2.685e-006    -5.433    -5.571    -0.138
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.776e-006  2.558e-006    -5.557    -5.592    -0.035
   FeHCO3+               1.933e-006  1.781e-006    -5.714    -5.749    -0.035
   NaHCO3                4.206e-007  4.211e-007    -6.376    -6.376     0.001
   FeCO3                 3.065e-007  3.070e-007    -6.514    -6.513     0.001
   MgCO3                 1.497e-007  1.499e-007    -6.825    -6.824     0.001
   BaHCO3+               1.481e-008  1.365e-008    -7.829    -7.865    -0.035
   NaCO3-                1.087e-008  1.002e-008    -7.964    -7.999    -0.035
   BaCO3                 5.277e-010  5.285e-010    -9.278    -9.277     0.001
Ca              1.764e-003



   Ca+2                  1.695e-003  1.234e-003    -2.771    -2.909    -0.138
   CaHCO3+               6.381e-005  5.882e-005    -4.195    -4.231    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.773e-008  3.779e-008    -7.423    -7.423     0.001
   CaOH+                 3.402e-009  3.136e-009    -8.468    -8.504    -0.035
   CaHSO4+               1.568e-014  1.445e-014   -13.805   -13.840    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.091e-005    -4.006    -4.041    -0.036
   MnCl+                 6.096e-009  5.619e-009    -8.215    -8.250    -0.035
   FeCl+                 6.488e-010  5.980e-010    -9.188    -9.223    -0.035
   MnCl2                 2.227e-013  2.230e-013   -12.652   -12.652     0.001
   MnCl3-                6.056e-018  5.582e-018   -17.218   -17.253    -0.035
   FeCl+2                1.059e-025  7.641e-026   -24.975   -25.117    -0.142
   FeCl2+                3.366e-029  3.103e-029   -28.473   -28.508    -0.035
   FeCl3                 2.817e-034  2.821e-034   -33.550   -33.550     0.001
Fe(2)           3.995e-005
   Fe(HS)2               3.077e-005  3.081e-005    -4.512    -4.511     0.001
   Fe+2                  6.602e-006  4.765e-006    -5.180    -5.322    -0.142
   FeHCO3+               1.933e-006  1.781e-006    -5.714    -5.749    -0.035
   Fe(HS)3-              3.100e-007  2.858e-007    -6.509    -6.544    -0.035
   FeCO3                 3.065e-007  3.070e-007    -6.514    -6.513     0.001
   FeOH+                 2.504e-008  2.308e-008    -7.601    -7.637    -0.035
   FeCl+                 6.488e-010  5.980e-010    -9.188    -9.223    -0.035
   FeSO4                 1.299e-010  1.301e-010    -9.886    -9.886     0.001
   Fe(OH)2               3.004e-012  3.008e-012   -11.522   -11.522     0.001
   Fe(OH)3-              1.857e-015  1.712e-015   -14.731   -14.767    -0.035
   FeHSO4+               6.056e-017  5.582e-017   -16.218   -16.253    -0.035
Fe(3)           4.306e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.514e-014  1.396e-014   -13.820   -13.855    -0.035
   Fe(OH)4-              4.173e-016  3.846e-016   -15.380   -15.415    -0.035
   FeOH+2                3.813e-018  2.752e-018   -17.419   -17.560    -0.142
   Fe+3                  5.796e-023  2.783e-023   -22.237   -22.555    -0.319
   FeCl+2                1.059e-025  7.641e-026   -24.975   -25.117    -0.142
   FeSO4+                5.083e-026  4.685e-026   -25.294   -25.329    -0.035
   FeCl2+                3.366e-029  3.103e-029   -28.473   -28.508    -0.035
   Fe(SO4)2-             1.707e-031  1.573e-031   -30.768   -30.803    -0.035
   FeHSO4+2              1.135e-032  8.190e-033   -31.945   -32.087    -0.142
   Fe2(OH)2+4            7.512e-034  2.039e-034   -33.124   -33.691    -0.566
   FeCl3                 2.817e-034  2.821e-034   -33.550   -33.550     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.341   -45.226    -0.885
H(0)            1.611e-009
   H2                    8.056e-010  8.067e-010    -9.094    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.743e-005    -4.723    -4.759    -0.036
   KSO4-                 2.039e-011  1.880e-011   -10.690   -10.726    -0.035
Mg              8.296e-005
   Mg+2                  8.003e-005  5.849e-005    -4.097    -4.233    -0.136
   MgHCO3+               2.776e-006  2.558e-006    -5.557    -5.592    -0.035
   MgCO3                 1.497e-007  1.499e-007    -6.825    -6.824     0.001
   MgOH+                 3.529e-009  3.253e-009    -8.452    -8.488    -0.035
   MgSO4                 2.102e-009  2.105e-009    -8.677    -8.677     0.001
Mn(2)           2.975e-005
   Mn+2                  2.102e-005  1.517e-005    -4.677    -4.819    -0.142
   MnHCO3+               5.484e-006  5.054e-006    -5.261    -5.296    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.480e-009  5.972e-009    -8.188    -8.224    -0.035
   MnCl+                 6.096e-009  5.619e-009    -8.215    -8.250    -0.035
   MnSO4                 4.136e-010  4.142e-010    -9.383    -9.383     0.001
   MnCl2                 2.227e-013  2.230e-013   -12.652   -12.652     0.001
   MnCl3-                6.056e-018  5.582e-018   -17.218   -17.253    -0.035
   Mn(OH)3-              9.371e-019  8.638e-019   -18.028   -18.064    -0.035
Mn(3)           5.972e-035
   Mn+3                  5.972e-035  2.867e-035   -34.224   -34.543    -0.319
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.490   -82.632    -0.142
Mn(7)           0.000e+000



   MnO4-                 0.000e+000  0.000e+000   -96.194   -96.229    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.003e-004    -3.663    -3.698    -0.035
   NaHCO3                4.206e-007  4.211e-007    -6.376    -6.376     0.001
   NaCO3-                1.087e-008  1.002e-008    -7.964    -7.999    -0.035
   NaSO4-                1.672e-010  1.541e-010    -9.777    -9.812    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.194   -74.194     0.001
S(-2)           2.086e-004
   HS-                   9.241e-005  8.517e-005    -4.034    -4.070    -0.035
   H2S                   4.855e-005  4.862e-005    -4.314    -4.313     0.001
   Fe(HS)2               3.077e-005  3.081e-005    -4.512    -4.511     0.001
   S5-2                  4.371e-007  3.315e-007    -6.359    -6.480    -0.120
   AsS(OH)(HS)-          3.180e-007  2.931e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.100e-007  2.858e-007    -6.509    -6.544    -0.035
   S4-2                  2.579e-007  1.934e-007    -6.589    -6.714    -0.125
   S6-2                  2.239e-007  1.716e-007    -6.650    -6.766    -0.116
   S-2                   2.183e-010  1.576e-010    -9.661    -9.803    -0.142
   S3-2                  9.196e-011  6.815e-011   -10.036   -10.167    -0.130
   S2-2                  5.270e-012  3.868e-012   -11.278   -11.413    -0.134
   As3S4(HS)2-           1.847e-016  1.702e-016   -15.734   -15.769    -0.035
S(6)            2.521e-007
   SO4-2                 2.115e-007  1.535e-007    -6.675    -6.814    -0.139
   CaSO4                 3.773e-008  3.779e-008    -7.423    -7.423     0.001
   MgSO4                 2.102e-009  2.105e-009    -8.677    -8.677     0.001
   MnSO4                 4.136e-010  4.142e-010    -9.383    -9.383     0.001
   NaSO4-                1.672e-010  1.541e-010    -9.777    -9.812    -0.035
   FeSO4                 1.299e-010  1.301e-010    -9.886    -9.886     0.001
   BaSO4                 2.927e-011  2.931e-011   -10.534   -10.533     0.001
   KSO4-                 2.039e-011  1.880e-011   -10.690   -10.726    -0.035
   HSO4-                 1.057e-012  9.743e-013   -11.976   -12.011    -0.035
   CaHSO4+               1.568e-014  1.445e-014   -13.805   -13.840    -0.035
   FeHSO4+               6.056e-017  5.582e-017   -16.218   -16.253    -0.035
   FeSO4+                5.083e-026  4.685e-026   -25.294   -25.329    -0.035
   Fe(SO4)2-             1.707e-031  1.573e-031   -30.768   -30.803    -0.035
   FeHSO4+2              1.135e-032  8.190e-033   -31.945   -32.087    -0.142

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.36   -9.72   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -9.27    0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.53  -45.31    8.23  As2O5
As2S3(am)        -7.36  -52.26  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.56  -63.67  -50.11  Ba3(AsO4)2
Barite           -3.26  -13.23   -9.97  BaSO4
Birnessite      -28.11   15.49   43.60  MnO2
Bixbyite        -25.36  -25.97   -0.61  Mn2O3
Brucite          -6.70   10.14   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.24  -53.14  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.22   -2.64   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -1.79   -3.26   -1.47  CO2
Dolomite         -1.19  -18.28  -17.09  CaMg(CO3)2
Dolomite(d)      -1.74  -18.28  -16.54  CaMg(CO3)2
Epsomite         -8.91  -11.05   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.21   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.06  -37.97  -45.03  Fe3S4



Gypsum           -5.14   -9.72   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.32   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.43   34.60   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.92  -37.89  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.32  -29.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.57  -43.40   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.73  -42.94   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.60  -41.88   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.98  -45.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.44   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.77   -9.80   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.82   12.52   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.10  -14.21   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.17  -58.87  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.61  -12.90    2.71  MnCl2:4H2O
MnS(Green)       -5.50   -1.70    3.80  MnS
MnSO4           -14.30  -11.63    2.67  MnSO4
Nahcolite        -5.58   -6.13   -0.55  NaHCO3
Natron          -11.66  -12.97   -1.31  Na2CO3:10H2O
Nesquehonite     -4.18   -9.80   -5.62  MgCO3:3H2O
Nsutite         -27.07   15.49   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.96  -52.26  -46.30  As2S3
Portlandite     -11.34   11.46   22.80  Ca(OH)2
Pyrite           10.96   -7.52  -18.48  FeS2
Pyrochroite      -5.65    9.55   15.20  Mn(OH)2
Pyrolusite      -25.89   15.49   41.38  MnO2
Realgar          -3.53  -23.47  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite         -0.00  -10.89  -10.89  FeCO3
Siderite(d)(3)   -0.44  -10.89  -10.45  FeCO3
Sulfur           -3.20  -18.23  -15.03  S
Thenardite      -14.03  -14.21   -0.18  Na2SO4
Thermonatrite   -13.09  -12.97    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.43  -11.99   -8.56  BaCO3

Reaction step 27.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000



O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.29  -13.26   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.13   15.47   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.834e-002 -1.664e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.804e-005
Manganite          -12.85   12.49   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.295e-004  4.295e-004
Siderite(d)(3)      -0.41  -10.86  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.335e-004  Surface charge, eq

Hfo_s         
 5.276e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.838e-006       0.538  2.838e-006      -5.547
Hfo_sOMn+        2.172e-006       0.412  2.173e-006      -5.663
Hfo_sOFe+        2.062e-007       0.039  2.062e-007      -6.686
Hfo_sOH2+        3.217e-008       0.006  3.217e-008      -7.493
Hfo_sOH          2.407e-008       0.005  2.407e-008      -7.618
Hfo_sOHBa+2      2.634e-009       0.000  2.634e-009      -8.579
Hfo_sO-          4.127e-010       0.000  4.127e-010      -9.384

Hfo           
 1.335e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.103e-004       0.523  1.103e-004      -3.957
Hfo_wOH          8.257e-005       0.391  8.258e-005      -4.083
Hfo_wOFe+        6.600e-006       0.031  6.601e-006      -5.180
Hfo_wOMn+        5.920e-006       0.028  5.920e-006      -5.228
Hfo_wOCa+        2.150e-006       0.010  2.150e-006      -5.668
Hfo_wOMg+        1.766e-006       0.008  1.766e-006      -5.753
Hfo_wO-          1.416e-006       0.007  1.416e-006      -5.849
Hfo_wOFeOH       2.592e-007       0.001  2.592e-007      -6.586
Hfo_wH2AsO3      1.217e-008       0.000  1.217e-008      -7.915
Hfo_wOHSO4-2     7.448e-011       0.000  7.448e-011     -10.128
Hfo_wSO4-        4.989e-011       0.000  4.989e-011     -10.302
Hfo_wOBa+        2.884e-011       0.000  2.884e-011     -10.540
Hfo_wOHAsO4-3    1.714e-016       0.000  1.714e-016     -15.766
Hfo_wHAsO4-      6.853e-018       0.000  6.853e-018     -17.164
Hfo_wH2AsO4      2.963e-019       0.000  2.963e-019     -18.528

Mno           
-1.249e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.657e-030       0.000  9.658e-030     -29.015
Mno_O3-2         6.575e-031       0.000  6.576e-031     -30.182
Mno_O3Ca         5.992e-031       0.000  5.992e-031     -30.222
Mno_O3HMn+       9.090e-032       0.000  9.090e-032     -31.041
Mno_O3H-         1.551e-032       0.000  1.552e-032     -31.809



Mno_O3Na-        1.395e-032       0.000  1.395e-032     -31.855
Mno_O3Mg         1.052e-032       0.000  1.053e-032     -31.978
Mno_O3HCa+       4.921e-033       0.000  4.921e-033     -32.308
Mno_O3Ba         3.783e-033       0.000  3.783e-033     -32.422
Mno_O3HMg+       5.853e-035       0.000  5.853e-035     -34.233
Mno_O3HBa+       5.556e-035       0.000  5.556e-035     -34.255
Mno_O3HNa        3.071e-035       0.000  3.071e-035     -34.513
Mno_O3H2         2.749e-037       0.000  2.749e-037     -36.561
Mno_O3H3+        1.303e-042       0.000  1.303e-042     -41.885
Mno_O3H3Cl       3.260e-045       0.000  3.260e-045     -44.487

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.188e-007  3.188e-007
Ba               5.432e-007  5.432e-007
C                7.202e-003  7.201e-003
Ca               1.814e-003  1.814e-003
Cl               9.873e-005  9.873e-005
Fe               4.193e-005  4.193e-005
K                1.893e-005  1.893e-005
Mg               8.310e-005  8.310e-005
Mn               3.061e-005  3.061e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.164      Charge balance
                                       pe  =  -4.191      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.039e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.412e-003
                       Total CO2 (mol/kg)  =  4.832e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.341e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.99
                               Iterations  =  41
                                  Total H  = 1.110238e+002
                                  Total O  = 5.551882e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.586e-007  1.461e-007    -6.800    -6.835    -0.036
   H+                    7.380e-008  6.853e-008    -7.132    -7.164    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.188e-007
   AsS(OH)(HS)-          3.182e-007  2.930e-007    -6.497    -6.533    -0.036
   H3AsO3                5.724e-010  5.732e-010    -9.242    -9.242     0.001
   H2AsO3-               6.430e-012  5.921e-012   -11.192   -11.228    -0.036
   As3S4(HS)2-           2.035e-016  1.874e-016   -15.692   -15.727    -0.036
   H4AsO3+               2.114e-017  1.946e-017   -16.675   -16.711    -0.036
   HAsO3-2               2.397e-019  1.724e-019   -18.620   -18.763    -0.143
   AsO3-3                1.054e-027  5.019e-028   -26.977   -27.299    -0.322
As(5)           4.122e-018
   HAsO4-2               2.324e-018  1.671e-018   -17.634   -17.777    -0.143
   H2AsO4-               1.798e-018  1.656e-018   -17.745   -17.781    -0.036
   AsO4-3                1.147e-022  5.460e-023   -21.941   -22.263    -0.322
   H3AsO4                2.261e-023  2.264e-023   -22.646   -22.645     0.001
Ba              5.432e-007
   Ba+2                  5.275e-007  3.793e-007    -6.278    -6.421    -0.143
   BaHCO3+               1.513e-008  1.393e-008    -7.820    -7.856    -0.036



   BaCO3                 5.132e-010  5.139e-010    -9.290    -9.289     0.001
   BaSO4                 2.777e-011  2.781e-011   -10.556   -10.556     0.001
   BaOH+                 2.036e-013  1.875e-013   -12.691   -12.727    -0.036
C(-4)           2.369e-003
   CH4                   2.369e-003  2.373e-003    -2.625    -2.625     0.001
C(4)            4.832e-003
   HCO3-                 4.151e-003  3.832e-003    -2.382    -2.417    -0.035
   CO2                   5.897e-004  5.905e-004    -3.229    -3.229     0.001
   CaHCO3+               6.705e-005  6.174e-005    -4.174    -4.209    -0.036
   MnHCO3+               5.762e-006  5.306e-006    -5.239    -5.275    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.612e-006  2.622e-006    -5.442    -5.581    -0.139
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.841e-006  2.616e-006    -5.547    -5.582    -0.036
   FeHCO3+               2.177e-006  2.005e-006    -5.662    -5.698    -0.036
   NaHCO3                4.307e-007  4.313e-007    -6.366    -6.365     0.001
   FeCO3                 3.286e-007  3.291e-007    -6.483    -6.483     0.001
   MgCO3                 1.458e-007  1.460e-007    -6.836    -6.836     0.001
   BaHCO3+               1.513e-008  1.393e-008    -7.820    -7.856    -0.036
   NaCO3-                1.061e-008  9.773e-009    -7.974    -8.010    -0.036
   BaCO3                 5.132e-010  5.139e-010    -9.290    -9.289     0.001
Ca              1.814e-003
   Ca+2                  1.741e-003  1.263e-003    -2.759    -2.898    -0.139
   CaHCO3+               6.705e-005  6.174e-005    -4.174    -4.209    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.682e-008  3.687e-008    -7.434    -7.433     0.001
   CaOH+                 3.322e-009  3.059e-009    -8.479    -8.514    -0.036
   CaHSO4+               1.608e-014  1.480e-014   -13.794   -13.830    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.082e-005    -4.006    -4.042    -0.036
   MnCl+                 6.242e-009  5.748e-009    -8.205    -8.240    -0.036
   FeCl+                 7.122e-010  6.558e-010    -9.147    -9.183    -0.036
   MnCl2                 2.276e-013  2.279e-013   -12.643   -12.642     0.001
   MnCl3-                6.190e-018  5.700e-018   -17.208   -17.244    -0.036
   FeCl+2                1.228e-025  8.831e-026   -24.911   -25.054    -0.143
   FeCl2+                3.890e-029  3.582e-029   -28.410   -28.446    -0.036
   FeCl3                 3.249e-034  3.253e-034   -33.488   -33.488     0.001
Fe(2)           4.193e-005
   Fe(HS)2               3.181e-005  3.185e-005    -4.497    -4.497     0.001
   Fe+2                  7.275e-006  5.231e-006    -5.138    -5.281    -0.143
   FeHCO3+               2.177e-006  2.005e-006    -5.662    -5.698    -0.036
   FeCO3                 3.286e-007  3.291e-007    -6.483    -6.483     0.001
   Fe(HS)3-              3.113e-007  2.867e-007    -6.507    -6.543    -0.036
   FeOH+                 2.621e-008  2.414e-008    -7.582    -7.617    -0.036
   FeCl+                 7.122e-010  6.558e-010    -9.147    -9.183    -0.036
   FeSO4                 1.359e-010  1.361e-010    -9.867    -9.866     0.001
   Fe(OH)2               2.993e-012  2.997e-012   -11.524   -11.523     0.001
   Fe(OH)3-              1.764e-015  1.625e-015   -14.753   -14.789    -0.036
   FeHSO4+               6.657e-017  6.130e-017   -16.177   -16.213    -0.036
Fe(3)           4.381e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.591e-014  1.465e-014   -13.798   -13.834    -0.036
   Fe(OH)4-              3.979e-016  3.664e-016   -15.400   -15.436    -0.036
   FeOH+2                4.217e-018  3.033e-018   -17.375   -17.518    -0.143
   Fe+3                  6.761e-023  3.220e-023   -22.170   -22.492    -0.322
   FeCl+2                1.228e-025  8.831e-026   -24.911   -25.054    -0.143
   FeSO4+                5.608e-026  5.164e-026   -25.251   -25.287    -0.036
   FeCl2+                3.890e-029  3.582e-029   -28.410   -28.446    -0.036
   Fe(SO4)2-             1.795e-031  1.653e-031   -30.746   -30.782    -0.036
   FeHSO4+2              1.318e-032  9.477e-033   -31.880   -32.023    -0.143
   Fe2(OH)2+4            9.258e-034  2.476e-034   -33.033   -33.606    -0.573
   FeCl3                 3.249e-034  3.253e-034   -33.488   -33.488     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.225   -45.120    -0.895
H(0)            1.599e-009
   H2                    7.995e-010  8.006e-010    -9.097    -9.097     0.001
K               1.893e-005
   K+                    1.893e-005  1.741e-005    -4.723    -4.759    -0.036



   KSO4-                 1.943e-011  1.790e-011   -10.711   -10.747    -0.036
Mg              8.310e-005
   Mg+2                  8.011e-005  5.835e-005    -4.096    -4.234    -0.138
   MgHCO3+               2.841e-006  2.616e-006    -5.547    -5.582    -0.036
   MgCO3                 1.458e-007  1.460e-007    -6.836    -6.836     0.001
   MgOH+                 3.357e-009  3.091e-009    -8.474    -8.510    -0.036
   MgSO4                 1.998e-009  2.001e-009    -8.699    -8.699     0.001
Mn(2)           3.061e-005
   Mn+2                  2.160e-005  1.554e-005    -4.665    -4.809    -0.143
   MnHCO3+               5.762e-006  5.306e-006    -5.239    -5.275    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.327e-009  5.826e-009    -8.199    -8.235    -0.036
   MnCl+                 6.242e-009  5.748e-009    -8.205    -8.240    -0.036
   MnSO4                 4.036e-010  4.041e-010    -9.394    -9.393     0.001
   MnCl2                 2.276e-013  2.279e-013   -12.643   -12.642     0.001
   MnCl3-                6.190e-018  5.700e-018   -17.208   -17.244    -0.036
   Mn(OH)3-              8.303e-019  7.646e-019   -18.081   -18.117    -0.036
Mn(3)           6.497e-035
   Mn+3                  6.497e-035  3.094e-035   -34.187   -34.509    -0.322
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.556   -82.699    -0.143
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.238   -96.274    -0.036
Na              2.176e-004
   Na+                   2.172e-004  2.002e-004    -3.663    -3.699    -0.035
   NaHCO3                4.307e-007  4.313e-007    -6.366    -6.365     0.001
   NaCO3-                1.061e-008  9.773e-009    -7.974    -8.010    -0.036
   NaSO4-                1.594e-010  1.467e-010    -9.798    -9.833    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.188   -74.187     0.001
S(-2)           2.086e-004
   HS-                   8.976e-005  8.266e-005    -4.047    -4.083    -0.036
   H2S                   4.946e-005  4.953e-005    -4.306    -4.305     0.001
   Fe(HS)2               3.181e-005  3.185e-005    -4.497    -4.497     0.001
   S5-2                  4.051e-007  3.065e-007    -6.392    -6.514    -0.121
   AsS(OH)(HS)-          3.182e-007  2.930e-007    -6.497    -6.533    -0.036
   Fe(HS)3-              3.113e-007  2.867e-007    -6.507    -6.543    -0.036
   S4-2                  2.391e-007  1.788e-007    -6.621    -6.748    -0.126
   S6-2                  2.075e-007  1.586e-007    -6.683    -6.800    -0.117
   S-2                   2.026e-010  1.457e-010    -9.693    -9.837    -0.143
   S3-2                  8.528e-011  6.301e-011   -10.069   -10.201    -0.131
   S2-2                  4.888e-012  3.576e-012   -11.311   -11.447    -0.136
   As3S4(HS)2-           2.035e-016  1.874e-016   -15.692   -15.727    -0.036
S(6)            2.418e-007
   SO4-2                 2.022e-007  1.463e-007    -6.694    -6.835    -0.141
   CaSO4                 3.682e-008  3.687e-008    -7.434    -7.433     0.001
   MgSO4                 1.998e-009  2.001e-009    -8.699    -8.699     0.001
   MnSO4                 4.036e-010  4.041e-010    -9.394    -9.393     0.001
   NaSO4-                1.594e-010  1.467e-010    -9.798    -9.833    -0.036
   FeSO4                 1.359e-010  1.361e-010    -9.867    -9.866     0.001
   BaSO4                 2.777e-011  2.781e-011   -10.556   -10.556     0.001
   KSO4-                 1.943e-011  1.790e-011   -10.711   -10.747    -0.036
   HSO4-                 1.058e-012  9.747e-013   -11.975   -12.011    -0.036
   CaHSO4+               1.608e-014  1.480e-014   -13.794   -13.830    -0.036
   FeHSO4+               6.657e-017  6.130e-017   -16.177   -16.213    -0.036
   FeSO4+                5.608e-026  5.164e-026   -25.251   -25.287    -0.036
   Fe(SO4)2-             1.795e-031  1.653e-031   -30.746   -30.782    -0.036
   FeHSO4+2              1.318e-032  9.477e-033   -31.880   -32.023    -0.143

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.37   -9.73   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.10  -18.48   -1.38  As2O3
Artinite         -9.32    0.28    9.60  MgCO3:Mg(OH)2:3H2O



As2O5(cr)       -53.52  -45.29    8.23  As2O5
As2S3(am)        -7.32  -52.22  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.68  -63.79  -50.11  Ba3(AsO4)2
Barite           -3.29  -13.26   -9.97  BaSO4
Birnessite      -28.13   15.47   43.60  MnO2
Bixbyite        -25.42  -26.03   -0.61  Mn2O3
Brucite          -6.75   10.09   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.32  -53.22  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.24   -2.62   -2.86  CH4
Claudetite      -17.14  -18.48   -1.34  As2O3
CO2(g)           -1.76   -3.23   -1.47  CO2
Dolomite         -1.21  -18.30  -17.09  CaMg(CO3)2
Dolomite(d)      -1.76  -18.30  -16.54  CaMg(CO3)2
Epsomite         -8.93  -11.07   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.20   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.09  -37.94  -45.03  Fe3S4
Gypsum           -5.15   -9.73   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.31   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.53   34.50   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.96  -37.93  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.41  -29.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.54  -43.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.94  -45.33   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.20   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.79   -9.82   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.85   12.49   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.12  -14.23   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.25  -58.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.60  -12.89    2.71  MnCl2:4H2O
MnS(Green)       -5.53   -1.73    3.80  MnS
MnSO4           -14.31  -11.64    2.67  MnSO4
Nahcolite        -5.57   -6.12   -0.55  NaHCO3
Natron          -11.67  -12.98   -1.31  Na2CO3:10H2O
Nesquehonite     -4.19   -9.82   -5.62  MgCO3:3H2O
Nsutite         -27.10   15.47   42.56  MnO2
O2(g)           -71.29  -74.19   -2.89  O2
Orpiment         -5.92  -52.22  -46.30  As2S3
Portlandite     -11.37   11.43   22.80  Ca(OH)2
Pyrite           10.98   -7.50  -18.48  FeS2
Pyrochroite      -5.68    9.52   15.20  Mn(OH)2
Pyrolusite      -25.91   15.47   41.38  MnO2
Realgar          -3.52  -23.46  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite          0.03  -10.86  -10.89  FeCO3
Siderite(d)(3)   -0.41  -10.86  -10.45  FeCO3
Sulfur           -3.19  -18.22  -15.03  S
Thenardite      -14.05  -14.23   -0.18  Na2SO4
Thermonatrite   -13.10  -12.98    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O



Witherite        -3.44  -12.00   -8.56  BaCO3

Reaction step 28.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.31  -13.28   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.16   15.44   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.829e-002 -1.714e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.014e-005
Manganite          -12.88   12.46   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.289e-004  4.289e-004
Siderite(d)(3)      -0.38  -10.83  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.357e-004  Surface charge, eq

Hfo_s         
 5.275e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.889e-006       0.548  2.889e-006      -5.539
Hfo_sOMn+        2.111e-006       0.400  2.111e-006      -5.675
Hfo_sOFe+        2.141e-007       0.041  2.142e-007      -6.669
Hfo_sOH2+        3.353e-008       0.006  3.353e-008      -7.475
Hfo_sOH          2.396e-008       0.005  2.396e-008      -7.621
Hfo_sOHBa+2      2.610e-009       0.000  2.610e-009      -8.583
Hfo_sO-          3.921e-010       0.000  3.921e-010      -9.407

Hfo           
 1.357e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.128e-004       0.535  1.128e-004      -3.948
Hfo_wOH          8.058e-005       0.382  8.058e-005      -4.094
Hfo_wOFe+        6.722e-006       0.032  6.722e-006      -5.172
Hfo_wOMn+        5.641e-006       0.027  5.641e-006      -5.249
Hfo_wOCa+        2.049e-006       0.010  2.049e-006      -5.688
Hfo_wOMg+        1.641e-006       0.008  1.641e-006      -5.785



Hfo_wO-          1.319e-006       0.006  1.319e-006      -5.880
Hfo_wOFeOH       2.520e-007       0.001  2.520e-007      -6.599
Hfo_wH2AsO3      1.202e-008       0.000  1.202e-008      -7.920
Hfo_wOHSO4-2     6.936e-011       0.000  6.936e-011     -10.159
Hfo_wSO4-        4.866e-011       0.000  4.866e-011     -10.313
Hfo_wOBa+        2.676e-011       0.000  2.676e-011     -10.573
Hfo_wOHAsO4-3    1.483e-016       0.000  1.483e-016     -15.829
Hfo_wHAsO4-      6.507e-018       0.000  6.507e-018     -17.187
Hfo_wH2AsO4      2.947e-019       0.000  2.947e-019     -18.531

Mno           
-1.138e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.050e-025       0.000  9.050e-025     -24.043
Mno_O3-2         6.024e-026       0.000  6.024e-026     -25.220
Mno_O3Ca         5.616e-026       0.000  5.616e-026     -25.251
Mno_O3HMn+       8.923e-027       0.000  8.923e-027     -26.049
Mno_O3H-         1.489e-027       0.000  1.489e-027     -26.827
Mno_O3Na-        1.277e-027       0.000  1.277e-027     -26.894
Mno_O3Mg         9.619e-028       0.000  9.619e-028     -27.017
Mno_O3HCa+       4.830e-028       0.000  4.831e-028     -27.316
Mno_O3Ba         3.451e-028       0.000  3.451e-028     -27.462
Mno_O3HMg+       5.603e-030       0.000  5.603e-030     -29.252
Mno_O3HBa+       5.310e-030       0.000  5.310e-030     -29.275
Mno_O3HNa        2.945e-030       0.000  2.945e-030     -29.531
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559
Mno_O3H3+        1.372e-037       0.000  1.372e-037     -36.863
Mno_O3H3Cl       3.429e-040       0.000  3.429e-040     -39.465

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.189e-007  3.189e-007
Ba               5.432e-007  5.432e-007
C                7.451e-003  7.451e-003
Ca               1.863e-003  1.863e-003
Cl               9.873e-005  9.873e-005
Fe               4.391e-005  4.391e-005
K                1.893e-005  1.893e-005
Mg               8.322e-005  8.322e-005
Mn               3.146e-005  3.146e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.144      Charge balance
                                       pe  =  -4.169      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.185e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.518e-003
                       Total CO2 (mol/kg)  =  4.982e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.363e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.93
                               Iterations  =  30
                                  Total H  = 1.110242e+002
                                  Total O  = 5.551917e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.516e-007  1.394e-007    -6.819    -6.856    -0.036
   H+                    7.736e-008  7.178e-008    -7.111    -7.144    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.189e-007
   AsS(OH)(HS)-          3.183e-007  2.929e-007    -6.497    -6.533    -0.036
   H3AsO3                5.792e-010  5.800e-010    -9.237    -9.237     0.001
   H2AsO3-               6.217e-012  5.720e-012   -11.206   -11.243    -0.036
   As3S4(HS)2-           2.231e-016  2.053e-016   -15.651   -15.688    -0.036
   H4AsO3+               2.242e-017  2.063e-017   -16.649   -16.686    -0.036
   HAsO3-2               2.219e-019  1.590e-019   -18.654   -18.799    -0.145
   AsO3-3                9.356e-028  4.420e-028   -27.029   -27.355    -0.326
As(5)           3.918e-018
   HAsO4-2               2.167e-018  1.553e-018   -17.664   -17.809    -0.145
   H2AsO4-               1.751e-018  1.611e-018   -17.757   -17.793    -0.036
   AsO4-3                1.025e-022  4.842e-023   -21.989   -22.315    -0.326
   H3AsO4                2.304e-023  2.307e-023   -22.638   -22.637     0.001
Ba              5.432e-007
   Ba+2                  5.273e-007  3.778e-007    -6.278    -6.423    -0.145
   BaHCO3+               1.544e-008  1.421e-008    -7.811    -7.847    -0.036
   BaCO3                 4.996e-010  5.003e-010    -9.301    -9.301     0.001
   BaSO4                 2.639e-011  2.643e-011   -10.578   -10.578     0.001
   BaOH+                 1.938e-013  1.783e-013   -12.713   -12.749    -0.036
C(-4)           2.469e-003
   CH4                   2.469e-003  2.473e-003    -2.607    -2.607     0.001
C(4)            4.982e-003
   HCO3-                 4.255e-003  3.924e-003    -2.371    -2.406    -0.035
   CO2                   6.325e-004  6.334e-004    -3.199    -3.198     0.001
   CaHCO3+               7.029e-005  6.467e-005    -4.153    -4.189    -0.036
   MnHCO3+               6.040e-006  5.557e-006    -5.219    -5.255    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.544e-006  2.564e-006    -5.451    -5.591    -0.141
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.905e-006  2.672e-006    -5.537    -5.573    -0.036
   FeHCO3+               2.439e-006  2.244e-006    -5.613    -5.649    -0.036
   NaHCO3                4.406e-007  4.412e-007    -6.356    -6.355     0.001
   FeCO3                 3.512e-007  3.517e-007    -6.454    -6.454     0.001
   MgCO3                 1.422e-007  1.424e-007    -6.847    -6.847     0.001
   BaHCO3+               1.544e-008  1.421e-008    -7.811    -7.847    -0.036
   NaCO3-                1.038e-008  9.546e-009    -7.984    -8.020    -0.036
   BaCO3                 4.996e-010  5.003e-010    -9.301    -9.301     0.001
Ca              1.863e-003
   Ca+2                  1.787e-003  1.292e-003    -2.748    -2.889    -0.141
   CaHCO3+               7.029e-005  6.467e-005    -4.153    -4.189    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.594e-008  3.599e-008    -7.444    -7.444     0.001
   CaOH+                 3.247e-009  2.987e-009    -8.489    -8.525    -0.036
   CaHSO4+               1.645e-014  1.514e-014   -13.784   -13.820    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.074e-005    -4.006    -4.042    -0.037
   MnCl+                 6.384e-009  5.874e-009    -8.195    -8.231    -0.036
   FeCl+                 7.786e-010  7.163e-010    -9.109    -9.145    -0.036
   MnCl2                 2.323e-013  2.327e-013   -12.634   -12.633     0.001
   MnCl3-                6.320e-018  5.814e-018   -17.199   -17.236    -0.036
   FeCl+2                1.415e-025  1.014e-025   -24.849   -24.994    -0.145
   FeCl2+                4.466e-029  4.109e-029   -28.350   -28.386    -0.036
   FeCl3                 3.723e-034  3.729e-034   -33.429   -33.428     0.001
Fe(2)           4.391e-005
   Fe(HS)2               3.279e-005  3.284e-005    -4.484    -4.484     0.001
   Fe+2                  7.981e-006  5.719e-006    -5.098    -5.243    -0.145
   FeHCO3+               2.439e-006  2.244e-006    -5.613    -5.649    -0.036
   FeCO3                 3.512e-007  3.517e-007    -6.454    -6.454     0.001
   Fe(HS)3-              3.120e-007  2.871e-007    -6.506    -6.542    -0.036
   FeOH+                 2.738e-008  2.519e-008    -7.563    -7.599    -0.036
   FeCl+                 7.786e-010  7.163e-010    -9.109    -9.145    -0.036



   FeSO4                 1.418e-010  1.420e-010    -9.848    -9.848     0.001
   Fe(OH)2               2.982e-012  2.986e-012   -11.525   -11.525     0.001
   Fe(OH)3-              1.680e-015  1.545e-015   -14.775   -14.811    -0.036
   FeHSO4+               7.281e-017  6.699e-017   -16.138   -16.174    -0.036
Fe(3)           4.456e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.668e-014  1.535e-014   -13.778   -13.814    -0.036
   Fe(OH)4-              3.802e-016  3.498e-016   -15.420   -15.456    -0.036
   FeOH+2                4.644e-018  3.328e-018   -17.333   -17.478    -0.145
   Fe+3                  7.833e-023  3.700e-023   -22.106   -22.432    -0.326
   FeCl+2                1.415e-025  1.014e-025   -24.849   -24.994    -0.145
   FeSO4+                6.156e-026  5.664e-026   -25.211   -25.247    -0.036
   FeCl2+                4.466e-029  4.109e-029   -28.350   -28.386    -0.036
   Fe(SO4)2-             1.880e-031  1.730e-031   -30.726   -30.762    -0.036
   FeHSO4+2              1.519e-032  1.089e-032   -31.818   -31.963    -0.145
   Fe2(OH)2+4            1.130e-033  2.980e-034   -32.947   -33.526    -0.579
   FeCl3                 3.723e-034  3.729e-034   -33.429   -33.428     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.115   -45.020    -0.905
H(0)            1.587e-009
   H2                    7.937e-010  7.948e-010    -9.100    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.740e-005    -4.723    -4.760    -0.037
   KSO4-                 1.854e-011  1.706e-011   -10.732   -10.768    -0.036
Mg              8.322e-005
   Mg+2                  8.017e-005  5.821e-005    -4.096    -4.235    -0.139
   MgHCO3+               2.905e-006  2.672e-006    -5.537    -5.573    -0.036
   MgCO3                 1.422e-007  1.424e-007    -6.847    -6.847     0.001
   MgOH+                 3.199e-009  2.944e-009    -8.495    -8.531    -0.036
   MgSO4                 1.902e-009  1.905e-009    -8.721    -8.720     0.001
Mn(2)           3.146e-005
   Mn+2                  2.218e-005  1.589e-005    -4.654    -4.799    -0.145
   MnHCO3+               6.040e-006  5.557e-006    -5.219    -5.255    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.384e-009  5.874e-009    -8.195    -8.231    -0.036
   MnOH+                 6.184e-009  5.689e-009    -8.209    -8.245    -0.036
   MnSO4                 3.939e-010  3.945e-010    -9.405    -9.404     0.001
   MnCl2                 2.323e-013  2.327e-013   -12.634   -12.633     0.001
   MnCl3-                6.320e-018  5.814e-018   -17.199   -17.236    -0.036
   Mn(OH)3-              7.397e-019  6.806e-019   -18.131   -18.167    -0.036
Mn(3)           7.043e-035
   Mn+3                  7.043e-035  3.327e-035   -34.152   -34.478    -0.326
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.619   -82.764    -0.145
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.281   -96.317    -0.036
Na              2.176e-004
   Na+                   2.172e-004  2.000e-004    -3.663    -3.699    -0.036
   NaHCO3                4.406e-007  4.412e-007    -6.356    -6.355     0.001
   NaCO3-                1.038e-008  9.546e-009    -7.984    -8.020    -0.036
   NaSO4-                1.521e-010  1.399e-010    -9.818    -9.854    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.181   -74.181     0.001
S(-2)           2.086e-004
   HS-                   8.724e-005  8.027e-005    -4.059    -4.095    -0.036
   H2S                   5.031e-005  5.038e-005    -4.298    -4.298     0.001
   Fe(HS)2               3.279e-005  3.284e-005    -4.484    -4.484     0.001
   S5-2                  3.766e-007  2.841e-007    -6.424    -6.546    -0.122
   AsS(OH)(HS)-          3.183e-007  2.929e-007    -6.497    -6.533    -0.036
   Fe(HS)3-              3.120e-007  2.871e-007    -6.506    -6.542    -0.036
   S4-2                  2.223e-007  1.658e-007    -6.653    -6.780    -0.127
   S6-2                  1.928e-007  1.471e-007    -6.715    -6.832    -0.118
   S-2                   1.885e-010  1.351e-010    -9.725    -9.869    -0.145
   S3-2                  7.931e-011  5.842e-011   -10.101   -10.233    -0.133
   S2-2                  4.547e-012  3.315e-012   -11.342   -11.479    -0.137
   As3S4(HS)2-           2.231e-016  2.053e-016   -15.651   -15.688    -0.036
S(6)            2.322e-007
   SO4-2                 1.937e-007  1.396e-007    -6.713    -6.855    -0.142



   CaSO4                 3.594e-008  3.599e-008    -7.444    -7.444     0.001
   MgSO4                 1.902e-009  1.905e-009    -8.721    -8.720     0.001
   MnSO4                 3.939e-010  3.945e-010    -9.405    -9.404     0.001
   NaSO4-                1.521e-010  1.399e-010    -9.818    -9.854    -0.036
   FeSO4                 1.418e-010  1.420e-010    -9.848    -9.848     0.001
   BaSO4                 2.639e-011  2.643e-011   -10.578   -10.578     0.001
   KSO4-                 1.854e-011  1.706e-011   -10.732   -10.768    -0.036
   HSO4-                 1.059e-012  9.742e-013   -11.975   -12.011    -0.036
   CaHSO4+               1.645e-014  1.514e-014   -13.784   -13.820    -0.036
   FeHSO4+               7.281e-017  6.699e-017   -16.138   -16.174    -0.036
   FeSO4+                6.156e-026  5.664e-026   -25.211   -25.247    -0.036
   Fe(SO4)2-             1.880e-031  1.730e-031   -30.726   -30.762    -0.036
   FeHSO4+2              1.519e-032  1.089e-032   -31.818   -31.963    -0.145

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.38   -9.74   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.09  -18.47   -1.38  As2O3
Artinite         -9.37    0.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.50  -45.27    8.23  As2O5
As2S3(am)        -7.29  -52.19  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.79  -63.90  -50.11  Ba3(AsO4)2
Barite           -3.31  -13.28   -9.97  BaSO4
Birnessite      -28.16   15.44   43.60  MnO2
Bixbyite        -25.48  -26.09   -0.61  Mn2O3
Brucite          -6.79   10.05   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.39  -53.30  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.25   -2.61   -2.86  CH4
Claudetite      -17.13  -18.47   -1.34  As2O3
CO2(g)           -1.73   -3.20   -1.47  CO2
Dolomite         -1.22  -18.31  -17.09  CaMg(CO3)2
Dolomite(d)      -1.77  -18.31  -16.54  CaMg(CO3)2
Epsomite         -8.95  -11.09   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.19   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.12  -37.91  -45.03  Fe3S4
Gypsum           -5.16   -9.74   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.30   -4.30   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.61   34.42   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.99  -37.96  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.49  -29.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.52  -43.35   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.69  -42.90   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.56  -41.84   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.90  -45.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.80   -9.83   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.88   12.46   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.14  -14.25   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.32  -59.03  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.59  -12.88    2.71  MnCl2:4H2O



MnS(Green)       -5.55   -1.75    3.80  MnS
MnSO4           -14.32  -11.65    2.67  MnSO4
Nahcolite        -5.56   -6.11   -0.55  NaHCO3
Natron          -11.68  -12.99   -1.31  Na2CO3:10H2O
Nesquehonite     -4.21   -9.83   -5.62  MgCO3:3H2O
Nsutite         -27.13   15.44   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.89  -52.19  -46.30  As2S3
Portlandite     -11.40   11.40   22.80  Ca(OH)2
Pyrite           11.00   -7.48  -18.48  FeS2
Pyrochroite      -5.71    9.49   15.20  Mn(OH)2
Pyrolusite      -25.94   15.44   41.38  MnO2
Realgar          -3.51  -23.45  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.50  -44.75  -20.25  FeAsO4:2H2O
Siderite          0.06  -10.83  -10.89  FeCO3
Siderite(d)(3)   -0.38  -10.83  -10.45  FeCO3
Sulfur           -3.18  -18.21  -15.03  S
Thenardite      -14.07  -14.25   -0.18  Na2SO4
Thermonatrite   -13.11  -12.99    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.45  -12.01   -8.56  BaCO3

Reaction step 29.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.33  -13.30   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.19   15.41   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.824e-002 -1.762e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.223e-005
Manganite          -12.90   12.44   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.284e-004  4.284e-004
Siderite(d)(3)      -0.36  -10.81  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.378e-004  Surface charge, eq

Hfo_s         
 5.274e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      2.937e-006       0.557  2.937e-006      -5.532
Hfo_sOMn+        2.053e-006       0.389  2.053e-006      -5.688
Hfo_sOFe+        2.220e-007       0.042  2.220e-007      -6.654
Hfo_sOH2+        3.487e-008       0.007  3.487e-008      -7.458
Hfo_sOH          2.383e-008       0.005  2.383e-008      -7.623
Hfo_sOHBa+2      2.587e-009       0.000  2.587e-009      -8.587
Hfo_sO-          3.732e-010       0.000  3.732e-010      -9.428

Hfo           
 1.378e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.151e-004       0.546  1.151e-004      -3.939
Hfo_wOH          7.867e-005       0.373  7.867e-005      -4.104
Hfo_wOFe+        6.837e-006       0.032  6.837e-006      -5.165
Hfo_wOMn+        5.383e-006       0.026  5.383e-006      -5.269
Hfo_wOCa+        1.955e-006       0.009  1.955e-006      -5.709
Hfo_wOMg+        1.529e-006       0.007  1.529e-006      -5.816
Hfo_wO-          1.232e-006       0.006  1.232e-006      -5.909
Hfo_wOFeOH       2.452e-007       0.001  2.452e-007      -6.610
Hfo_wH2AsO3      1.188e-008       0.000  1.188e-008      -7.925
Hfo_wOHSO4-2     6.470e-011       0.000  6.470e-011     -10.189
Hfo_wSO4-        4.745e-011       0.000  4.745e-011     -10.324
Hfo_wOBa+        2.489e-011       0.000  2.489e-011     -10.604
Hfo_wOHAsO4-3    1.292e-016       0.000  1.293e-016     -15.889
Hfo_wHAsO4-      6.195e-018       0.000  6.195e-018     -17.208
Hfo_wH2AsO4      2.933e-019       0.000  2.933e-019     -18.533

Mno           
-9.745e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.957e-025       0.000  7.958e-025     -24.099
Mno_O3-2         5.184e-026       0.000  5.184e-026     -25.285
Mno_O3Ca         4.938e-026       0.000  4.938e-026     -25.306
Mno_O3HMn+       8.201e-027       0.000  8.201e-027     -26.086
Mno_O3H-         1.339e-027       0.000  1.339e-027     -26.873
Mno_O3Na-        1.098e-027       0.000  1.098e-027     -26.959
Mno_O3Mg         8.256e-028       0.000  8.256e-028     -27.083
Mno_O3HCa+       4.440e-028       0.000  4.440e-028     -27.353
Mno_O3Ba         2.958e-028       0.000  2.958e-028     -27.529
Mno_O3HMg+       5.027e-030       0.000  5.027e-030     -29.299
Mno_O3HBa+       4.757e-030       0.000  4.757e-030     -29.323
Mno_O3HNa        2.646e-030       0.000  2.646e-030     -29.577
Mno_O3H2         2.598e-032       0.000  2.598e-032     -31.585
Mno_O3H3+        1.349e-037       0.000  1.349e-037     -36.870
Mno_O3H3Cl       3.368e-040       0.000  3.368e-040     -39.473

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.191e-007  3.191e-007
Ba               5.432e-007  5.432e-007
C                7.700e-003  7.700e-003
Ca               1.911e-003  1.911e-003
Cl               9.873e-005  9.873e-005
Fe               4.588e-005  4.588e-005
K                1.893e-005  1.893e-005
Mg               8.334e-005  8.333e-005



Mn               3.230e-005  3.230e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.125      Charge balance
                                       pe  =  -4.148      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.329e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.623e-003
                       Total CO2 (mol/kg)  =  5.131e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.384e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.86
                               Iterations  =  31
                                  Total H  = 1.110246e+002
                                  Total O  = 5.551952e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.451e-007  1.334e-007    -6.838    -6.875    -0.037
   H+                    8.092e-008  7.504e-008    -7.092    -7.125    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.191e-007
   AsS(OH)(HS)-          3.185e-007  2.928e-007    -6.497    -6.533    -0.037
   H3AsO3                5.864e-010  5.872e-010    -9.232    -9.231     0.001
   H2AsO3-               6.027e-012  5.540e-012   -11.220   -11.256    -0.037
   As3S4(HS)2-           2.437e-016  2.240e-016   -15.613   -15.650    -0.037
   H4AsO3+               2.375e-017  2.183e-017   -16.624   -16.661    -0.037
   HAsO3-2               2.063e-019  1.473e-019   -18.685   -18.832    -0.146
   AsO3-3                8.358e-028  3.917e-028   -27.078   -27.407    -0.329
As(5)           3.738e-018
   HAsO4-2               2.028e-018  1.448e-018   -17.693   -17.839    -0.146
   H2AsO4-               1.709e-018  1.571e-018   -17.767   -17.804    -0.037
   AsO4-3                9.220e-023  4.322e-023   -22.035   -22.364    -0.329
   H3AsO4                2.349e-023  2.352e-023   -22.629   -22.629     0.001
Ba              5.432e-007
   Ba+2                  5.270e-007  3.763e-007    -6.278    -6.424    -0.146
   BaHCO3+               1.575e-008  1.448e-008    -7.803    -7.839    -0.037
   BaCO3                 4.870e-010  4.877e-010    -9.312    -9.312     0.001
   BaSO4                 2.512e-011  2.516e-011   -10.600   -10.599     0.001
   BaOH+                 1.848e-013  1.699e-013   -12.733   -12.770    -0.037
C(-4)           2.569e-003
   CH4                   2.569e-003  2.572e-003    -2.590    -2.590     0.001
C(4)            5.131e-003
   HCO3-                 4.356e-003  4.014e-003    -2.361    -2.396    -0.036
   CO2                   6.764e-004  6.773e-004    -3.170    -3.169     0.001
   CaHCO3+               7.354e-005  6.760e-005    -4.133    -4.170    -0.037
   MnHCO3+               6.320e-006  5.809e-006    -5.199    -5.236    -0.037
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.479e-006  2.509e-006    -5.458    -5.601    -0.142
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.966e-006  2.727e-006    -5.528    -5.564    -0.037
   FeHCO3+               2.720e-006  2.500e-006    -5.565    -5.602    -0.037
   NaHCO3                4.503e-007  4.510e-007    -6.346    -6.346     0.001
   FeCO3                 3.743e-007  3.748e-007    -6.427    -6.426     0.001
   MgCO3                 1.388e-007  1.390e-007    -6.858    -6.857     0.001
   BaHCO3+               1.575e-008  1.448e-008    -7.803    -7.839    -0.037
   NaCO3-                1.015e-008  9.333e-009    -7.993    -8.030    -0.037
   BaCO3                 4.870e-010  4.877e-010    -9.312    -9.312     0.001
Ca              1.911e-003
   Ca+2                  1.832e-003  1.320e-003    -2.737    -2.879    -0.142



   CaHCO3+               7.354e-005  6.760e-005    -4.133    -4.170    -0.037
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.509e-008  3.514e-008    -7.455    -7.454     0.001
   CaOH+                 3.176e-009  2.920e-009    -8.498    -8.535    -0.037
   CaHSO4+               1.681e-014  1.545e-014   -13.775   -13.811    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.065e-005    -4.006    -4.043    -0.037
   MnCl+                 6.524e-009  5.997e-009    -8.186    -8.222    -0.037
   FeCl+                 8.478e-010  7.794e-010    -9.072    -9.108    -0.037
   MnCl2                 2.370e-013  2.373e-013   -12.625   -12.625     0.001
   MnCl3-                6.446e-018  5.925e-018   -17.191   -17.227    -0.037
   FeCl+2                1.620e-025  1.157e-025   -24.790   -24.937    -0.146
   FeCl2+                5.097e-029  4.686e-029   -28.293   -28.329    -0.037
   FeCl3                 4.242e-034  4.248e-034   -33.372   -33.372     0.001
Fe(2)           4.588e-005
   Fe(HS)2               3.373e-005  3.378e-005    -4.472    -4.471     0.001
   Fe+2                  8.722e-006  6.228e-006    -5.059    -5.206    -0.146
   FeHCO3+               2.720e-006  2.500e-006    -5.565    -5.602    -0.037
   FeCO3                 3.743e-007  3.748e-007    -6.427    -6.426     0.001
   Fe(HS)3-              3.121e-007  2.869e-007    -6.506    -6.542    -0.037
   FeOH+                 2.855e-008  2.624e-008    -7.544    -7.581    -0.037
   FeCl+                 8.478e-010  7.794e-010    -9.072    -9.108    -0.037
   FeSO4                 1.475e-010  1.477e-010    -9.831    -9.831     0.001
   Fe(OH)2               2.972e-012  2.976e-012   -11.527   -11.526     0.001
   Fe(OH)3-              1.603e-015  1.473e-015   -14.795   -14.832    -0.037
   FeHSO4+               7.927e-017  7.286e-017   -16.101   -16.137    -0.037
Fe(3)           4.532e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.745e-014  1.604e-014   -13.758   -13.795    -0.037
   Fe(OH)4-              3.640e-016  3.346e-016   -15.439   -15.475    -0.037
   FeOH+2                5.092e-018  3.636e-018   -17.293   -17.439    -0.146
   Fe+3                  9.017e-023  4.226e-023   -22.045   -22.374    -0.329
   FeCl+2                1.620e-025  1.157e-025   -24.790   -24.937    -0.146
   FeSO4+                6.725e-026  6.182e-026   -25.172   -25.209    -0.037
   FeCl2+                5.097e-029  4.686e-029   -28.293   -28.329    -0.037
   Fe(SO4)2-             1.962e-031  1.804e-031   -30.707   -30.744    -0.037
   FeHSO4+2              1.739e-032  1.242e-032   -31.760   -31.906    -0.146
   Fe2(OH)2+4            1.369e-033  3.558e-034   -32.864   -33.449    -0.585
   FeCl3                 4.242e-034  4.248e-034   -33.372   -33.372     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.009   -44.923    -0.914
H(0)            1.576e-009
   H2                    7.882e-010  7.894e-010    -9.103    -9.103     0.001
K               1.893e-005
   K+                    1.893e-005  1.738e-005    -4.723    -4.760    -0.037
   KSO4-                 1.772e-011  1.629e-011   -10.752   -10.788    -0.037
Mg              8.334e-005
   Mg+2                  8.023e-005  5.806e-005    -4.096    -4.236    -0.140
   MgHCO3+               2.966e-006  2.727e-006    -5.528    -5.564    -0.037
   MgCO3                 1.388e-007  1.390e-007    -6.858    -6.857     0.001
   MgOH+                 3.056e-009  2.809e-009    -8.515    -8.551    -0.037
   MgSO4                 1.813e-009  1.815e-009    -8.742    -8.741     0.001
Mn(2)           3.230e-005
   Mn+2                  2.274e-005  1.624e-005    -4.643    -4.789    -0.146
   MnHCO3+               6.320e-006  5.809e-006    -5.199    -5.236    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.524e-009  5.997e-009    -8.186    -8.222    -0.037
   MnOH+                 6.050e-009  5.561e-009    -8.218    -8.255    -0.037
   MnSO4                 3.846e-010  3.852e-010    -9.415    -9.414     0.001
   MnCl2                 2.370e-013  2.373e-013   -12.625   -12.625     0.001
   MnCl3-                6.446e-018  5.925e-018   -17.191   -17.227    -0.037
   Mn(OH)3-              6.623e-019  6.088e-019   -18.179   -18.216    -0.037
Mn(3)           7.608e-035
   Mn+3                  7.608e-035  3.566e-035   -34.119   -34.448    -0.329
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.679   -82.825    -0.146
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.321   -96.358    -0.037



Na              2.176e-004
   Na+                   2.172e-004  1.998e-004    -3.663    -3.699    -0.036
   NaHCO3                4.503e-007  4.510e-007    -6.346    -6.346     0.001
   NaCO3-                1.015e-008  9.333e-009    -7.993    -8.030    -0.037
   NaSO4-                1.453e-010  1.336e-010    -9.838    -9.874    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.175   -74.175     0.001
S(-2)           2.087e-004
   HS-                   8.486e-005  7.801e-005    -4.071    -4.108    -0.037
   H2S                   5.110e-005  5.118e-005    -4.292    -4.291     0.001
   Fe(HS)2               3.373e-005  3.378e-005    -4.472    -4.471     0.001
   S5-2                  3.510e-007  2.642e-007    -6.455    -6.578    -0.123
   AsS(OH)(HS)-          3.185e-007  2.928e-007    -6.497    -6.533    -0.037
   Fe(HS)3-              3.121e-007  2.869e-007    -6.506    -6.542    -0.037
   S4-2                  2.072e-007  1.541e-007    -6.684    -6.812    -0.129
   S6-2                  1.797e-007  1.367e-007    -6.745    -6.864    -0.119
   S-2                   1.758e-010  1.256e-010    -9.755    -9.901    -0.146
   S3-2                  7.395e-011  5.431e-011   -10.131   -10.265    -0.134
   S2-2                  4.240e-012  3.082e-012   -11.373   -11.511    -0.139
   As3S4(HS)2-           2.437e-016  2.240e-016   -15.613   -15.650    -0.037
S(6)            2.233e-007
   SO4-2                 1.857e-007  1.334e-007    -6.731    -6.875    -0.144
   CaSO4                 3.509e-008  3.514e-008    -7.455    -7.454     0.001
   MgSO4                 1.813e-009  1.815e-009    -8.742    -8.741     0.001
   MnSO4                 3.846e-010  3.852e-010    -9.415    -9.414     0.001
   FeSO4                 1.475e-010  1.477e-010    -9.831    -9.831     0.001
   NaSO4-                1.453e-010  1.336e-010    -9.838    -9.874    -0.037
   BaSO4                 2.512e-011  2.516e-011   -10.600   -10.599     0.001
   KSO4-                 1.772e-011  1.629e-011   -10.752   -10.788    -0.037
   HSO4-                 1.059e-012  9.731e-013   -11.975   -12.012    -0.037
   CaHSO4+               1.681e-014  1.545e-014   -13.775   -13.811    -0.037
   FeHSO4+               7.927e-017  7.286e-017   -16.101   -16.137    -0.037
   FeSO4+                6.725e-026  6.182e-026   -25.172   -25.209    -0.037
   Fe(SO4)2-             1.962e-031  1.804e-031   -30.707   -30.744    -0.037
   FeHSO4+2              1.739e-032  1.242e-032   -31.760   -31.906    -0.146

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.39   -9.75   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.08  -18.46   -1.38  As2O3
Artinite         -9.42    0.18    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.48  -45.26    8.23  As2O5
As2S3(am)        -7.26  -52.16  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.89  -64.00  -50.11  Ba3(AsO4)2
Barite           -3.33  -13.30   -9.97  BaSO4
Birnessite      -28.19   15.41   43.60  MnO2
Bixbyite        -25.54  -26.15   -0.61  Mn2O3
Brucite          -6.83   10.01   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.46  -53.37  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.27   -2.59   -2.86  CH4
Claudetite      -17.12  -18.46   -1.34  As2O3
CO2(g)           -1.70   -3.17   -1.47  CO2
Dolomite         -1.23  -18.32  -17.09  CaMg(CO3)2
Dolomite(d)      -1.78  -18.32  -16.54  CaMg(CO3)2
Epsomite         -8.97  -11.11   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.19   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.15  -37.89  -45.03  Fe3S4
Gypsum           -5.17   -9.75   -4.58  CaSO4:2H2O



H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.70   34.33   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.02  -37.99  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.57  -29.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.67  -42.88   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.54  -41.82   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.81   -9.84   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.90   12.44   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.16  -14.27   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.39  -59.10  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.58  -12.87    2.71  MnCl2:4H2O
MnS(Green)       -5.57   -1.77    3.80  MnS
MnSO4           -14.33  -11.66    2.67  MnSO4
Nahcolite        -5.55   -6.10   -0.55  NaHCO3
Natron          -11.69  -13.00   -1.31  Na2CO3:10H2O
Nesquehonite     -4.22   -9.84   -5.62  MgCO3:3H2O
Nsutite         -27.15   15.41   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.86  -52.16  -46.30  As2S3
Portlandite     -11.43   11.37   22.80  Ca(OH)2
Pyrite           11.01   -7.47  -18.48  FeS2
Pyrochroite      -5.74    9.46   15.20  Mn(OH)2
Pyrolusite      -25.97   15.41   41.38  MnO2
Realgar          -3.50  -23.44  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.49  -44.74  -20.25  FeAsO4:2H2O
Siderite          0.08  -10.81  -10.89  FeCO3
Siderite(d)(3)   -0.36  -10.81  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.09  -14.27   -0.18  Na2SO4
Thermonatrite   -13.12  -13.00    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.46  -12.02   -8.56  BaCO3

Reaction step 30.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.35  -13.32   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.21   15.39   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.819e-002 -1.809e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.432e-005
Manganite          -12.93   12.41   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.279e-004  4.279e-004
Siderite(d)(3)      -0.33  -10.78  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.398e-004  Surface charge, eq

Hfo_s         
 5.273e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.982e-006       0.566  2.982e-006      -5.525
Hfo_sOMn+        1.998e-006       0.379  1.998e-006      -5.699
Hfo_sOFe+        2.296e-007       0.044  2.296e-007      -6.639
Hfo_sOH2+        3.619e-008       0.007  3.619e-008      -7.441
Hfo_sOH          2.371e-008       0.004  2.371e-008      -7.625
Hfo_sOHBa+2      2.563e-009       0.000  2.563e-009      -8.591
Hfo_sO-          3.557e-010       0.000  3.558e-010      -9.449

Hfo           
 1.398e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.173e-004       0.556  1.173e-004      -3.931
Hfo_wOH          7.683e-005       0.364  7.684e-005      -4.114
Hfo_wOFe+        6.944e-006       0.033  6.945e-006      -5.158
Hfo_wOMn+        5.145e-006       0.024  5.145e-006      -5.289
Hfo_wOCa+        1.869e-006       0.009  1.869e-006      -5.728
Hfo_wOMg+        1.428e-006       0.007  1.428e-006      -5.845
Hfo_wO-          1.153e-006       0.005  1.153e-006      -5.938
Hfo_wOFeOH       2.387e-007       0.001  2.387e-007      -6.622
Hfo_wH2AsO3      1.175e-008       0.000  1.175e-008      -7.930
Hfo_wOHSO4-2     6.046e-011       0.000  6.046e-011     -10.219
Hfo_wSO4-        4.627e-011       0.000  4.627e-011     -10.335
Hfo_wOBa+        2.321e-011       0.000  2.321e-011     -10.634
Hfo_wOHAsO4-3    1.133e-016       0.000  1.133e-016     -15.946
Hfo_wHAsO4-      5.913e-018       0.000  5.913e-018     -17.228
Hfo_wH2AsO4      2.921e-019       0.000  2.921e-019     -18.534

Mno           
-9.433e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.904e-030       0.000  7.904e-030     -29.102
Mno_O3-2         5.043e-031       0.000  5.044e-031     -30.297
Mno_O3Ca         4.904e-031       0.000  4.904e-031     -30.309
Mno_O3HMn+       8.499e-032       0.000  8.499e-032     -31.071
Mno_O3H-         1.359e-032       0.000  1.360e-032     -31.867
Mno_O3Na-        1.067e-032       0.000  1.067e-032     -31.972



Mno_O3Mg         8.012e-033       0.000  8.012e-033     -32.096
Mno_O3HCa+       4.601e-033       0.000  4.601e-033     -32.337
Mno_O3Ba         2.867e-033       0.000  2.867e-033     -32.543
Mno_O3HMg+       5.090e-035       0.000  5.090e-035     -34.293
Mno_O3HBa+       4.811e-035       0.000  4.811e-035     -34.318
Mno_O3HNa        2.684e-035       0.000  2.684e-035     -34.571
Mno_O3H2         2.752e-037       0.000  2.752e-037     -36.560
Mno_O3H3+        1.491e-042       0.000  1.491e-042     -41.827
Mno_O3H3Cl       3.718e-045       0.000  3.718e-045     -44.430

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.192e-007  3.192e-007
Ba               5.433e-007  5.433e-007
C                7.948e-003  7.948e-003
Ca               1.959e-003  1.959e-003
Cl               9.873e-005  9.873e-005
Fe               4.786e-005  4.786e-005
K                1.893e-005  1.893e-005
Mg               8.344e-005  8.344e-005
Mn               3.314e-005  3.314e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.106      Charge balance
                                       pe  =  -4.129      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.471e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.726e-003
                       Total CO2 (mol/kg)  =  5.280e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.404e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.80
                               Iterations  =  34
                                  Total H  = 1.110250e+002
                                  Total O  = 5.551987e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.392e-007  1.278e-007    -6.856    -6.893    -0.037
   H+                    8.449e-008  7.829e-008    -7.073    -7.106    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.192e-007
   AsS(OH)(HS)-          3.186e-007  2.926e-007    -6.497    -6.534    -0.037
   H3AsO3                5.940e-010  5.948e-010    -9.226    -9.226     0.001
   H2AsO3-               5.856e-012  5.379e-012   -11.232   -11.269    -0.037
   As3S4(HS)2-           2.652e-016  2.436e-016   -15.576   -15.613    -0.037
   H4AsO3+               2.512e-017  2.307e-017   -16.600   -16.637    -0.037
   HAsO3-2               1.926e-019  1.371e-019   -18.715   -18.863    -0.148
   AsO3-3                7.510e-028  3.493e-028   -27.124   -27.457    -0.332
As(5)           3.578e-018
   HAsO4-2               1.906e-018  1.357e-018   -17.720   -17.868    -0.148
   H2AsO4-               1.671e-018  1.535e-018   -17.777   -17.814    -0.037
   AsO4-3                8.339e-023  3.879e-023   -22.079   -22.411    -0.332
   H3AsO4                2.395e-023  2.398e-023   -22.621   -22.620     0.001
Ba              5.433e-007
   Ba+2                  5.267e-007  3.749e-007    -6.278    -6.426    -0.148
   BaHCO3+               1.605e-008  1.474e-008    -7.795    -7.831    -0.037
   BaCO3                 4.752e-010  4.759e-010    -9.323    -9.322     0.001



   BaSO4                 2.394e-011  2.398e-011   -10.621   -10.620     0.001
   BaOH+                 1.766e-013  1.622e-013   -12.753   -12.790    -0.037
C(-4)           2.668e-003
   CH4                   2.668e-003  2.672e-003    -2.574    -2.573     0.001
C(4)            5.280e-003
   HCO3-                 4.456e-003  4.103e-003    -2.351    -2.387    -0.036
   CO2                   7.212e-004  7.223e-004    -3.142    -3.141     0.001
   CaHCO3+               7.679e-005  7.053e-005    -4.115    -4.152    -0.037
   MnHCO3+               6.599e-006  6.061e-006    -5.181    -5.217    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.419e-006  2.458e-006    -5.466    -5.610    -0.143
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.027e-006  2.780e-006    -5.519    -5.556    -0.037
   FeHCO3+               3.019e-006  2.772e-006    -5.520    -5.557    -0.037
   NaHCO3                4.598e-007  4.605e-007    -6.337    -6.337     0.001
   FeCO3                 3.978e-007  3.984e-007    -6.400    -6.400     0.001
   MgCO3                 1.356e-007  1.358e-007    -6.868    -6.867     0.001
   BaHCO3+               1.605e-008  1.474e-008    -7.795    -7.831    -0.037
   NaCO3-                9.945e-009  9.135e-009    -8.002    -8.039    -0.037
   BaCO3                 4.752e-010  4.759e-010    -9.323    -9.322     0.001
Ca              1.959e-003
   Ca+2                  1.877e-003  1.348e-003    -2.727    -2.870    -0.144
   CaHCO3+               7.679e-005  7.053e-005    -4.115    -4.152    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.427e-008  3.432e-008    -7.465    -7.464     0.001
   CaOH+                 3.110e-009  2.857e-009    -8.507    -8.544    -0.037
   CaHSO4+               1.714e-014  1.574e-014   -13.766   -13.803    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.058e-005    -4.006    -4.043    -0.037
   MnCl+                 6.660e-009  6.117e-009    -8.177    -8.213    -0.037
   FeCl+                 9.199e-010  8.449e-010    -9.036    -9.073    -0.037
   MnCl2                 2.415e-013  2.418e-013   -12.617   -12.616     0.001
   MnCl3-                6.569e-018  6.033e-018   -17.183   -17.219    -0.037
   FeCl+2                1.845e-025  1.313e-025   -24.734   -24.882    -0.148
   FeCl2+                5.784e-029  5.313e-029   -28.238   -28.275    -0.037
   FeCl3                 4.805e-034  4.812e-034   -33.318   -33.318     0.001
Fe(2)           4.786e-005
   Fe(HS)2               3.461e-005  3.466e-005    -4.461    -4.460     0.001
   Fe+2                  9.496e-006  6.758e-006    -5.022    -5.170    -0.148
   FeHCO3+               3.019e-006  2.772e-006    -5.520    -5.557    -0.037
   FeCO3                 3.978e-007  3.984e-007    -6.400    -6.400     0.001
   Fe(HS)3-              3.117e-007  2.863e-007    -6.506    -6.543    -0.037
   FeOH+                 2.971e-008  2.729e-008    -7.527    -7.564    -0.037
   FeCl+                 9.199e-010  8.449e-010    -9.036    -9.073    -0.037
   FeSO4                 1.531e-010  1.534e-010    -9.815    -9.814     0.001
   Fe(OH)2               2.962e-012  2.966e-012   -11.528   -11.528     0.001
   Fe(OH)3-              1.532e-015  1.407e-015   -14.815   -14.852    -0.037
   FeHSO4+               8.593e-017  7.893e-017   -16.066   -16.103    -0.037
Fe(3)           4.608e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.822e-014  1.674e-014   -13.739   -13.776    -0.037
   Fe(OH)4-              3.492e-016  3.207e-016   -15.457   -15.494    -0.037
   FeOH+2                5.562e-018  3.958e-018   -17.255   -17.402    -0.148
   Fe+3                  1.032e-022  4.801e-023   -21.986   -22.319    -0.332
   FeCl+2                1.845e-025  1.313e-025   -24.734   -24.882    -0.148
   FeSO4+                7.314e-026  6.718e-026   -25.136   -25.173    -0.037
   FeCl2+                5.784e-029  5.313e-029   -28.238   -28.275    -0.037
   Fe(SO4)2-             2.042e-031  1.876e-031   -30.690   -30.727    -0.037
   FeHSO4+2              1.979e-032  1.408e-032   -31.704   -31.851    -0.148
   Fe2(OH)2+4            1.644e-033  4.217e-034   -32.784   -33.375    -0.591
   FeCl3                 4.805e-034  4.812e-034   -33.318   -33.318     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.908   -44.831    -0.923
H(0)            1.566e-009
   H2                    7.831e-010  7.842e-010    -9.106    -9.106     0.001
K               1.893e-005
   K+                    1.893e-005  1.736e-005    -4.723    -4.760    -0.037
   KSO4-                 1.695e-011  1.557e-011   -10.771   -10.808    -0.037



Mg              8.344e-005
   Mg+2                  8.027e-005  5.791e-005    -4.095    -4.237    -0.142
   MgHCO3+               3.027e-006  2.780e-006    -5.519    -5.556    -0.037
   MgCO3                 1.356e-007  1.358e-007    -6.868    -6.867     0.001
   MgOH+                 2.923e-009  2.685e-009    -8.534    -8.571    -0.037
   MgSO4                 1.730e-009  1.733e-009    -8.762    -8.761     0.001
Mn(2)           3.314e-005
   Mn+2                  2.329e-005  1.658e-005    -4.633    -4.780    -0.148
   MnHCO3+               6.599e-006  6.061e-006    -5.181    -5.217    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.660e-009  6.117e-009    -8.177    -8.213    -0.037
   MnOH+                 5.924e-009  5.441e-009    -8.227    -8.264    -0.037
   MnSO4                 3.757e-010  3.762e-010    -9.425    -9.425     0.001
   MnCl2                 2.415e-013  2.418e-013   -12.617   -12.616     0.001
   MnCl3-                6.569e-018  6.033e-018   -17.183   -17.219    -0.037
   Mn(OH)3-              5.957e-019  5.472e-019   -18.225   -18.262    -0.037
Mn(3)           8.192e-035
   Mn+3                  8.192e-035  3.811e-035   -34.087   -34.419    -0.332
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.737   -82.885    -0.148
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.360   -96.397    -0.037
Na              2.176e-004
   Na+                   2.172e-004  1.996e-004    -3.663    -3.700    -0.037
   NaHCO3                4.598e-007  4.605e-007    -6.337    -6.337     0.001
   NaCO3-                9.945e-009  9.135e-009    -8.002    -8.039    -0.037
   NaSO4-                1.390e-010  1.277e-010    -9.857    -9.894    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.170   -74.169     0.001
S(-2)           2.087e-004
   HS-                   8.260e-005  7.586e-005    -4.083    -4.120    -0.037
   H2S                   5.185e-005  5.193e-005    -4.285    -4.285     0.001
   Fe(HS)2               3.461e-005  3.466e-005    -4.461    -4.460     0.001
   S5-2                  3.279e-007  2.462e-007    -6.484    -6.609    -0.124
   AsS(OH)(HS)-          3.186e-007  2.926e-007    -6.497    -6.534    -0.037
   Fe(HS)3-              3.117e-007  2.863e-007    -6.506    -6.543    -0.037
   S4-2                  1.936e-007  1.437e-007    -6.713    -6.843    -0.130
   S6-2                  1.679e-007  1.274e-007    -6.775    -6.895    -0.120
   S-2                   1.644e-010  1.170e-010    -9.784    -9.932    -0.148
   S3-2                  6.912e-011  5.062e-011   -10.160   -10.296    -0.135
   S2-2                  3.964e-012  2.873e-012   -11.402   -11.542    -0.140
   As3S4(HS)2-           2.652e-016  2.436e-016   -15.576   -15.613    -0.037
S(6)            2.149e-007
   SO4-2                 1.782e-007  1.276e-007    -6.749    -6.894    -0.145
   CaSO4                 3.427e-008  3.432e-008    -7.465    -7.464     0.001
   MgSO4                 1.730e-009  1.733e-009    -8.762    -8.761     0.001
   MnSO4                 3.757e-010  3.762e-010    -9.425    -9.425     0.001
   FeSO4                 1.531e-010  1.534e-010    -9.815    -9.814     0.001
   NaSO4-                1.390e-010  1.277e-010    -9.857    -9.894    -0.037
   BaSO4                 2.394e-011  2.398e-011   -10.621   -10.620     0.001
   KSO4-                 1.695e-011  1.557e-011   -10.771   -10.808    -0.037
   HSO4-                 1.058e-012  9.714e-013   -11.976   -12.013    -0.037
   CaHSO4+               1.714e-014  1.574e-014   -13.766   -13.803    -0.037
   FeHSO4+               8.593e-017  7.893e-017   -16.066   -16.103    -0.037
   FeSO4+                7.314e-026  6.718e-026   -25.136   -25.173    -0.037
   Fe(SO4)2-             2.042e-031  1.876e-031   -30.690   -30.727    -0.037
   FeHSO4+2              1.979e-032  1.408e-032   -31.704   -31.851    -0.148

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.40   -9.76   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.07  -18.45   -1.38  As2O3
Artinite         -9.47    0.13    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.47  -45.24    8.23  As2O5



As2S3(am)        -7.23  -52.13  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.99  -64.10  -50.11  Ba3(AsO4)2
Barite           -3.35  -13.32   -9.97  BaSO4
Birnessite      -28.21   15.39   43.60  MnO2
Bixbyite        -25.59  -26.20   -0.61  Mn2O3
Brucite          -6.86    9.98   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.53  -53.43  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.29   -2.57   -2.86  CH4
Claudetite      -17.11  -18.45   -1.34  As2O3
CO2(g)           -1.67   -3.14   -1.47  CO2
Dolomite         -1.24  -18.33  -17.09  CaMg(CO3)2
Dolomite(d)      -1.79  -18.33  -16.54  CaMg(CO3)2
Epsomite         -8.99  -11.13   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.17  -37.86  -45.03  Fe3S4
Gypsum           -5.18   -9.76   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.28   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.78   34.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.05  -38.02  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.65  -29.41   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.47  -43.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.66  -42.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.53  -41.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.82  -45.21   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.82   -9.85   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.93   12.41   25.34  MnOOH
Melanterite      -9.86  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.18  -14.29   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.46  -59.16  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.58  -12.87    2.71  MnCl2:4H2O
MnS(Green)       -5.59   -1.79    3.80  MnS
MnSO4           -14.34  -11.67    2.67  MnSO4
Nahcolite        -5.54   -6.09   -0.55  NaHCO3
Natron          -11.70  -13.01   -1.31  Na2CO3:10H2O
Nesquehonite     -4.23   -9.85   -5.62  MgCO3:3H2O
Nsutite         -27.18   15.39   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.83  -52.13  -46.30  As2S3
Portlandite     -11.46   11.34   22.80  Ca(OH)2
Pyrite           11.02   -7.45  -18.48  FeS2
Pyrochroite      -5.77    9.43   15.20  Mn(OH)2
Pyrolusite      -25.99   15.39   41.38  MnO2
Realgar          -3.49  -23.43  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.48  -44.73  -20.25  FeAsO4:2H2O
Siderite          0.11  -10.78  -10.89  FeCO3
Siderite(d)(3)   -0.33  -10.78  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.11  -14.29   -0.18  Na2SO4
Thermonatrite   -13.13  -13.01    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.47  -12.04   -8.56  BaCO3



Reaction step 31.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.37  -13.34   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.24   15.36   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.814e-002 -1.856e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.641e-005
Manganite          -12.96   12.38   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.273e-004  4.273e-004
Siderite(d)(3)      -0.30  -10.75  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.417e-004  Surface charge, eq

Hfo_s         
 5.272e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.025e-006       0.574  3.025e-006      -5.519
Hfo_sOMn+        1.946e-006       0.369  1.946e-006      -5.711
Hfo_sOFe+        2.371e-007       0.045  2.371e-007      -6.625
Hfo_sOH2+        3.748e-008       0.007  3.748e-008      -7.426
Hfo_sOH          2.357e-008       0.004  2.357e-008      -7.628
Hfo_sOHBa+2      2.539e-009       0.000  2.539e-009      -8.595
Hfo_sO-          3.397e-010       0.000  3.397e-010      -9.469

Hfo           
 1.417e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.194e-004       0.566  1.194e-004      -3.923
Hfo_wOH          7.508e-005       0.356  7.508e-005      -4.124
Hfo_wOFe+        7.046e-006       0.033  7.046e-006      -5.152
Hfo_wOMn+        4.923e-006       0.023  4.923e-006      -5.308
Hfo_wOCa+        1.788e-006       0.008  1.788e-006      -5.748
Hfo_wOMg+        1.336e-006       0.006  1.336e-006      -5.874
Hfo_wO-          1.082e-006       0.005  1.082e-006      -5.966



Hfo_wOFeOH       2.325e-007       0.001  2.325e-007      -6.634
Hfo_wH2AsO3      1.163e-008       0.000  1.163e-008      -7.934
Hfo_wOHSO4-2     5.660e-011       0.000  5.660e-011     -10.247
Hfo_wSO4-        4.511e-011       0.000  4.511e-011     -10.346
Hfo_wOBa+        2.170e-011       0.000  2.170e-011     -10.664
Hfo_wOHAsO4-3    9.992e-017       0.000  9.992e-017     -16.000
Hfo_wHAsO4-      5.656e-018       0.000  5.656e-018     -17.247
Hfo_wH2AsO4      2.910e-019       0.000  2.910e-019     -18.536

Mno           
-8.651e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.433e-030       0.000  7.434e-030     -29.129
Mno_O3-2         4.650e-031       0.000  4.650e-031     -30.333
Mno_O3Ca         4.612e-031       0.000  4.612e-031     -30.336
Mno_O3HMn+       8.325e-032       0.000  8.326e-032     -31.080
Mno_O3H-         1.306e-032       0.000  1.306e-032     -31.884
Mno_O3Na-        9.832e-033       0.000  9.833e-033     -32.007
Mno_O3Mg         7.369e-033       0.000  7.369e-033     -32.133
Mno_O3HCa+       4.507e-033       0.000  4.507e-033     -32.346
Mno_O3Ba         2.634e-033       0.000  2.634e-033     -32.579
Mno_O3HMg+       4.876e-035       0.000  4.876e-035     -34.312
Mno_O3HBa+       4.603e-035       0.000  4.603e-035     -34.337
Mno_O3HNa        2.576e-035       0.000  2.576e-035     -34.589
Mno_O3H2         2.753e-037       0.000  2.753e-037     -36.560
Mno_O3H3+        1.553e-042       0.000  1.553e-042     -41.809
Mno_O3H3Cl       3.871e-045       0.000  3.871e-045     -44.412

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.193e-007  3.193e-007
Ba               5.433e-007  5.433e-007
C                8.195e-003  8.195e-003
Ca               2.006e-003  2.006e-003
Cl               9.873e-005  9.873e-005
Fe               4.985e-005  4.985e-005
K                1.893e-005  1.893e-005
Mg               8.353e-005  8.353e-005
Mn               3.396e-005  3.396e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.089      Charge balance
                                       pe  =  -4.109      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.610e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.827e-003
                       Total CO2 (mol/kg)  =  5.427e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.423e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.74
                               Iterations  =  31
                                  Total H  = 1.110254e+002
                                  Total O  = 5.552022e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 



   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.337e-007  1.227e-007    -6.874    -6.911    -0.037
   H+                    8.806e-008  8.154e-008    -7.055    -7.089    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.193e-007
   AsS(OH)(HS)-          3.187e-007  2.925e-007    -6.497    -6.534    -0.037
   H3AsO3                6.018e-010  6.027e-010    -9.221    -9.220     0.001
   H2AsO3-               5.702e-012  5.233e-012   -11.244   -11.281    -0.037
   As3S4(HS)2-           2.875e-016  2.638e-016   -15.541   -15.579    -0.037
   H4AsO3+               2.653e-017  2.435e-017   -16.576   -16.613    -0.037
   HAsO3-2               1.805e-019  1.280e-019   -18.744   -18.893    -0.149
   AsO3-3                6.784e-028  3.133e-028   -27.169   -27.504    -0.336
As(5)           3.435e-018
   HAsO4-2               1.797e-018  1.275e-018   -17.745   -17.894    -0.149
   H2AsO4-               1.638e-018  1.503e-018   -17.786   -17.823    -0.037
   AsO4-3                7.580e-023  3.501e-023   -22.120   -22.456    -0.336
   H3AsO4                2.442e-023  2.445e-023   -22.612   -22.612     0.001
Ba              5.433e-007
   Ba+2                  5.265e-007  3.735e-007    -6.279    -6.428    -0.149
   BaHCO3+               1.634e-008  1.500e-008    -7.787    -7.824    -0.037
   BaCO3                 4.641e-010  4.648e-010    -9.333    -9.333     0.001
   BaSO4                 2.285e-011  2.288e-011   -10.641   -10.640     0.001
   BaOH+                 1.691e-013  1.552e-013   -12.772   -12.809    -0.037
C(-4)           2.768e-003
   CH4                   2.768e-003  2.772e-003    -2.558    -2.557     0.001
C(4)            5.427e-003
   HCO3-                 4.553e-003  4.189e-003    -2.342    -2.378    -0.036
   CO2                   7.671e-004  7.682e-004    -3.115    -3.115     0.001
   CaHCO3+               8.005e-005  7.347e-005    -4.097    -4.134    -0.037
   MnHCO3+               6.879e-006  6.313e-006    -5.162    -5.200    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.363e-006  2.409e-006    -5.473    -5.618    -0.145
   FeHCO3+               3.336e-006  3.062e-006    -5.477    -5.514    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.085e-006  2.832e-006    -5.511    -5.548    -0.037
   NaHCO3                4.692e-007  4.699e-007    -6.329    -6.328     0.001
   FeCO3                 4.217e-007  4.224e-007    -6.375    -6.374     0.001
   MgCO3                 1.326e-007  1.328e-007    -6.877    -6.877     0.001
   BaHCO3+               1.634e-008  1.500e-008    -7.787    -7.824    -0.037
   NaCO3-                9.750e-009  8.948e-009    -8.011    -8.048    -0.037
   BaCO3                 4.641e-010  4.648e-010    -9.333    -9.333     0.001
Ca              2.006e-003
   Ca+2                  1.920e-003  1.375e-003    -2.717    -2.862    -0.145
   CaHCO3+               8.005e-005  7.347e-005    -4.097    -4.134    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.349e-008  3.354e-008    -7.475    -7.474     0.001
   CaOH+                 3.048e-009  2.798e-009    -8.516    -8.553    -0.037
   CaHSO4+               1.746e-014  1.602e-014   -13.758   -13.795    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.050e-005    -4.006    -4.043    -0.038
   MnCl+                 6.792e-009  6.234e-009    -8.168    -8.205    -0.037
   FeCl+                 9.948e-010  9.130e-010    -9.002    -9.040    -0.037
   MnCl2                 2.459e-013  2.463e-013   -12.609   -12.609     0.001
   MnCl3-                6.688e-018  6.138e-018   -17.175   -17.212    -0.037
   FeCl+2                2.090e-025  1.482e-025   -24.680   -24.829    -0.149
   FeCl2+                6.530e-029  5.993e-029   -28.185   -28.222    -0.037
   FeCl3                 5.415e-034  5.424e-034   -33.266   -33.266     0.001
Fe(2)           4.985e-005
   Fe(HS)2               3.545e-005  3.550e-005    -4.450    -4.450     0.001
   Fe+2                  1.030e-005  7.308e-006    -4.987    -5.136    -0.149
   FeHCO3+               3.336e-006  3.062e-006    -5.477    -5.514    -0.037
   FeCO3                 4.217e-007  4.224e-007    -6.375    -6.374     0.001
   Fe(HS)3-              3.110e-007  2.854e-007    -6.507    -6.545    -0.037
   FeOH+                 3.088e-008  2.834e-008    -7.510    -7.548    -0.037
   FeCl+                 9.948e-010  9.130e-010    -9.002    -9.040    -0.037
   FeSO4                 1.586e-010  1.589e-010    -9.800    -9.799     0.001



   Fe(OH)2               2.953e-012  2.957e-012   -11.530   -11.529     0.001
   Fe(OH)3-              1.468e-015  1.347e-015   -14.833   -14.871    -0.037
   FeHSO4+               9.280e-017  8.516e-017   -16.032   -16.070    -0.037
Fe(3)           4.683e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.900e-014  1.743e-014   -13.721   -13.759    -0.037
   Fe(OH)4-              3.355e-016  3.079e-016   -15.474   -15.512    -0.037
   FeOH+2                6.053e-018  4.294e-018   -17.218   -17.367    -0.149
   Fe+3                  1.175e-022  5.424e-023   -21.930   -22.266    -0.336
   FeCl+2                2.090e-025  1.482e-025   -24.680   -24.829    -0.149
   FeSO4+                7.923e-026  7.271e-026   -25.101   -25.138    -0.037
   FeCl2+                6.530e-029  5.993e-029   -28.185   -28.222    -0.037
   Fe(SO4)2-             2.119e-031  1.945e-031   -30.674   -30.711    -0.037
   FeHSO4+2              2.238e-032  1.588e-032   -31.650   -31.799    -0.149
   Fe2(OH)2+4            1.960e-033  4.963e-034   -32.708   -33.304    -0.597
   FeCl3                 5.415e-034  5.424e-034   -33.266   -33.266     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.811   -44.743    -0.932
H(0)            1.556e-009
   H2                    7.782e-010  7.793e-010    -9.109    -9.108     0.001
K               1.893e-005
   K+                    1.893e-005  1.735e-005    -4.723    -4.761    -0.038
   KSO4-                 1.624e-011  1.490e-011   -10.789   -10.827    -0.037
Mg              8.353e-005
   Mg+2                  8.031e-005  5.776e-005    -4.095    -4.238    -0.143
   MgHCO3+               3.085e-006  2.832e-006    -5.511    -5.548    -0.037
   MgCO3                 1.326e-007  1.328e-007    -6.877    -6.877     0.001
   MgOH+                 2.802e-009  2.571e-009    -8.553    -8.590    -0.037
   MgSO4                 1.653e-009  1.655e-009    -8.782    -8.781     0.001
Mn(2)           3.396e-005
   Mn+2                  2.384e-005  1.691e-005    -4.623    -4.772    -0.149
   MnHCO3+               6.879e-006  6.313e-006    -5.162    -5.200    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.792e-009  6.234e-009    -8.168    -8.205    -0.037
   MnOH+                 5.806e-009  5.329e-009    -8.236    -8.273    -0.037
   MnSO4                 3.670e-010  3.676e-010    -9.435    -9.435     0.001
   MnCl2                 2.459e-013  2.463e-013   -12.609   -12.609     0.001
   MnCl3-                6.688e-018  6.138e-018   -17.175   -17.212    -0.037
   Mn(OH)3-              5.382e-019  4.939e-019   -18.269   -18.306    -0.037
Mn(3)           8.794e-035
   Mn+3                  8.794e-035  4.061e-035   -34.056   -34.391    -0.336
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.792   -82.941    -0.149
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.397   -96.435    -0.037
Na              2.176e-004
   Na+                   2.171e-004  1.994e-004    -3.663    -3.700    -0.037
   NaHCO3                4.692e-007  4.699e-007    -6.329    -6.328     0.001
   NaCO3-                9.750e-009  8.948e-009    -8.011    -8.048    -0.037
   NaSO4-                1.332e-010  1.222e-010    -9.876    -9.913    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.164   -74.164     0.001
S(-2)           2.087e-004
   HS-                   8.044e-005  7.383e-005    -4.095    -4.132    -0.037
   H2S                   5.256e-005  5.264e-005    -4.279    -4.279     0.001
   Fe(HS)2               3.545e-005  3.550e-005    -4.450    -4.450     0.001
   AsS(OH)(HS)-          3.187e-007  2.925e-007    -6.497    -6.534    -0.037
   Fe(HS)3-              3.110e-007  2.854e-007    -6.507    -6.545    -0.037
   S5-2                  3.071e-007  2.300e-007    -6.513    -6.638    -0.125
   S4-2                  1.814e-007  1.342e-007    -6.741    -6.872    -0.131
   S6-2                  1.572e-007  1.191e-007    -6.804    -6.924    -0.121
   S-2                   1.542e-010  1.094e-010    -9.812    -9.961    -0.149
   S3-2                  6.476e-011  4.730e-011   -10.189   -10.325    -0.136
   S2-2                  3.715e-012  2.684e-012   -11.430   -11.571    -0.141
   As3S4(HS)2-           2.875e-016  2.638e-016   -15.541   -15.579    -0.037
S(6)            2.071e-007
   SO4-2                 1.713e-007  1.223e-007    -6.766    -6.913    -0.146
   CaSO4                 3.349e-008  3.354e-008    -7.475    -7.474     0.001



   MgSO4                 1.653e-009  1.655e-009    -8.782    -8.781     0.001
   MnSO4                 3.670e-010  3.676e-010    -9.435    -9.435     0.001
   FeSO4                 1.586e-010  1.589e-010    -9.800    -9.799     0.001
   NaSO4-                1.332e-010  1.222e-010    -9.876    -9.913    -0.037
   BaSO4                 2.285e-011  2.288e-011   -10.641   -10.640     0.001
   KSO4-                 1.624e-011  1.490e-011   -10.789   -10.827    -0.037
   HSO4-                 1.056e-012  9.692e-013   -11.976   -12.014    -0.037
   CaHSO4+               1.746e-014  1.602e-014   -13.758   -13.795    -0.037
   FeHSO4+               9.280e-017  8.516e-017   -16.032   -16.070    -0.037
   FeSO4+                7.923e-026  7.271e-026   -25.101   -25.138    -0.037
   Fe(SO4)2-             2.119e-031  1.945e-031   -30.674   -30.711    -0.037
   FeHSO4+2              2.238e-032  1.588e-032   -31.650   -31.799    -0.149

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.41   -9.77   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.06  -18.44   -1.38  As2O3
Artinite         -9.52    0.08    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.45  -45.22    8.23  As2O5
As2S3(am)        -7.20  -52.10  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -14.09  -64.20  -50.11  Ba3(AsO4)2
Barite           -3.37  -13.34   -9.97  BaSO4
Birnessite      -28.24   15.36   43.60  MnO2
Bixbyite        -25.64  -26.25   -0.61  Mn2O3
Brucite          -6.90    9.94   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.59  -53.50  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.30   -2.56   -2.86  CH4
Claudetite      -17.10  -18.44   -1.34  As2O3
CO2(g)           -1.65   -3.11   -1.47  CO2
Dolomite         -1.25  -18.34  -17.09  CaMg(CO3)2
Dolomite(d)      -1.80  -18.34  -16.54  CaMg(CO3)2
Epsomite         -9.01  -11.15   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.18   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.19  -37.84  -45.03  Fe3S4
Gypsum           -5.19   -9.77   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.28   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.86   34.17   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.08  -38.05  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.73  -29.49   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.46  -43.29   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.64  -42.85   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.51  -41.79   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.79  -45.18   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.83   -9.86   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.96   12.38   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.20  -14.31   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.52  -59.23  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.57  -12.86    2.71  MnCl2:4H2O
MnS(Green)       -5.62   -1.82    3.80  MnS



MnSO4           -14.35  -11.68    2.67  MnSO4
Nahcolite        -5.53   -6.08   -0.55  NaHCO3
Natron          -11.71  -13.02   -1.31  Na2CO3:10H2O
Nesquehonite     -4.24   -9.86   -5.62  MgCO3:3H2O
Nsutite         -27.20   15.36   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.80  -52.10  -46.30  As2S3
Portlandite     -11.48   11.32   22.80  Ca(OH)2
Pyrite           11.04   -7.44  -18.48  FeS2
Pyrochroite      -5.79    9.41   15.20  Mn(OH)2
Pyrolusite      -26.02   15.36   41.38  MnO2
Realgar          -3.48  -23.42  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.47  -44.72  -20.25  FeAsO4:2H2O
Siderite          0.14  -10.75  -10.89  FeCO3
Siderite(d)(3)   -0.30  -10.75  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.13  -14.31   -0.18  Na2SO4
Thermonatrite   -13.14  -13.02    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.48  -12.05   -8.56  BaCO3

Reaction step 32.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.39  -13.36   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.26   15.34   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.810e-002 -1.902e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.850e-005
Manganite          -12.98   12.36   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.268e-004  4.268e-004
Siderite(d)(3)      -0.28  -10.73  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.435e-004  Surface charge, eq

Hfo_s         
 5.271e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      3.065e-006       0.582  3.065e-006      -5.514
Hfo_sOMn+        1.896e-006       0.360  1.896e-006      -5.722
Hfo_sOFe+        2.444e-007       0.046  2.444e-007      -6.612
Hfo_sOH2+        3.875e-008       0.007  3.875e-008      -7.412
Hfo_sOH          2.344e-008       0.004  2.344e-008      -7.630
Hfo_sOHBa+2      2.515e-009       0.000  2.515e-009      -8.599
Hfo_sO-          3.248e-010       0.000  3.248e-010      -9.488

Hfo           
 1.435e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.214e-004       0.576  1.214e-004      -3.916
Hfo_wOH          7.340e-005       0.348  7.340e-005      -4.134
Hfo_wOFe+        7.141e-006       0.034  7.142e-006      -5.146
Hfo_wOMn+        4.717e-006       0.022  4.717e-006      -5.326
Hfo_wOCa+        1.713e-006       0.008  1.713e-006      -5.766
Hfo_wOMg+        1.253e-006       0.006  1.253e-006      -5.902
Hfo_wO-          1.017e-006       0.005  1.017e-006      -5.993
Hfo_wOFeOH       2.266e-007       0.001  2.266e-007      -6.645
Hfo_wH2AsO3      1.153e-008       0.000  1.153e-008      -7.938
Hfo_wOHSO4-2     5.306e-011       0.000  5.306e-011     -10.275
Hfo_wSO4-        4.398e-011       0.000  4.398e-011     -10.357
Hfo_wOBa+        2.032e-011       0.000  2.032e-011     -10.692
Hfo_wOHAsO4-3    8.858e-017       0.000  8.858e-017     -16.053
Hfo_wHAsO4-      5.422e-018       0.000  5.422e-018     -17.266
Hfo_wH2AsO4      2.901e-019       0.000  2.901e-019     -18.537

Mno           
-7.959e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.008e-025       0.000  7.008e-025     -24.154
Mno_O3Ca         4.348e-026       0.000  4.348e-026     -25.362
Mno_O3-2         4.302e-026       0.000  4.302e-026     -25.366
Mno_O3HMn+       8.162e-027       0.000  8.162e-027     -26.088
Mno_O3H-         1.256e-027       0.000  1.256e-027     -26.901
Mno_O3Na-        9.088e-028       0.000  9.088e-028     -27.042
Mno_O3Mg         6.799e-028       0.000  6.799e-028     -27.168
Mno_O3HCa+       4.418e-028       0.000  4.418e-028     -27.355
Mno_O3Ba         2.427e-028       0.000  2.428e-028     -27.615
Mno_O3HMg+       4.678e-030       0.000  4.679e-030     -29.330
Mno_O3HBa+       4.412e-030       0.000  4.412e-030     -29.355
Mno_O3HNa        2.475e-030       0.000  2.476e-030     -29.606
Mno_O3H2         2.753e-032       0.000  2.753e-032     -31.560
Mno_O3H3+        1.615e-037       0.000  1.615e-037     -36.792
Mno_O3H3Cl       4.023e-040       0.000  4.023e-040     -39.395

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.194e-007  3.194e-007
Ba               5.433e-007  5.433e-007
C                8.442e-003  8.441e-003
Ca               2.052e-003  2.051e-003
Cl               9.873e-005  9.873e-005
Fe               5.184e-005  5.184e-005
K                1.893e-005  1.893e-005
Mg               8.361e-005  8.361e-005
Mn               3.477e-005  3.477e-005



Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.072      Charge balance
                                       pe  =  -4.091      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.747e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.926e-003
                       Total CO2 (mol/kg)  =  5.574e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.441e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.69
                               Iterations  =  30
                                  Total H  = 1.110258e+002
                                  Total O  = 5.552056e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.287e-007  1.180e-007    -6.890    -6.928    -0.038
   H+                    9.163e-008  8.479e-008    -7.038    -7.072    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.194e-007
   AsS(OH)(HS)-          3.188e-007  2.923e-007    -6.496    -6.534    -0.038
   H3AsO3                6.100e-010  6.109e-010    -9.215    -9.214     0.001
   H2AsO3-               5.562e-012  5.100e-012   -11.255   -11.292    -0.038
   As3S4(HS)2-           3.107e-016  2.849e-016   -15.508   -15.545    -0.038
   H4AsO3+               2.799e-017  2.566e-017   -16.553   -16.591    -0.038
   HAsO3-2               1.697e-019  1.200e-019   -18.770   -18.921    -0.151
   AsO3-3                6.159e-028  2.824e-028   -27.210   -27.549    -0.339
As(5)           3.307e-018
   HAsO4-2               1.700e-018  1.202e-018   -17.769   -17.920    -0.151
   H2AsO4-               1.607e-018  1.474e-018   -17.794   -17.832    -0.038
   AsO4-3                6.923e-023  3.174e-023   -22.160   -22.498    -0.339
   H3AsO4                2.489e-023  2.493e-023   -22.604   -22.603     0.001
Ba              5.433e-007
   Ba+2                  5.262e-007  3.721e-007    -6.279    -6.429    -0.151
   BaHCO3+               1.663e-008  1.525e-008    -7.779    -7.817    -0.038
   BaCO3                 4.538e-010  4.545e-010    -9.343    -9.342     0.001
   BaSO4                 2.183e-011  2.187e-011   -10.661   -10.660     0.001
   BaOH+                 1.621e-013  1.487e-013   -12.790   -12.828    -0.038
C(-4)           2.868e-003
   CH4                   2.868e-003  2.872e-003    -2.542    -2.542     0.001
C(4)            5.574e-003
   HCO3-                 4.650e-003  4.275e-003    -2.333    -2.369    -0.037
   CO2                   8.138e-004  8.151e-004    -3.089    -3.089     0.001
   CaHCO3+               8.331e-005  7.639e-005    -4.079    -4.117    -0.038
   MnHCO3+               7.159e-006  6.565e-006    -5.145    -5.183    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               3.673e-006  3.368e-006    -5.435    -5.473    -0.038
   CO3-2                 3.309e-006  2.364e-006    -5.480    -5.626    -0.146
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.143e-006  2.882e-006    -5.503    -5.540    -0.038
   NaHCO3                4.783e-007  4.790e-007    -6.320    -6.320     0.001
   FeCO3                 4.461e-007  4.468e-007    -6.351    -6.350     0.001
   MgCO3                 1.298e-007  1.300e-007    -6.887    -6.886     0.001
   BaHCO3+               1.663e-008  1.525e-008    -7.779    -7.817    -0.038
   NaCO3-                9.567e-009  8.773e-009    -8.019    -8.057    -0.038
   BaCO3                 4.538e-010  4.545e-010    -9.343    -9.342     0.001
Ca              2.052e-003
   Ca+2                  1.963e-003  1.401e-003    -2.707    -2.854    -0.146
   CaHCO3+               8.331e-005  7.639e-005    -4.079    -4.117    -0.038



   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.273e-008  3.278e-008    -7.485    -7.484     0.001
   CaOH+                 2.990e-009  2.742e-009    -8.524    -8.562    -0.038
   CaHSO4+               1.776e-014  1.628e-014   -13.751   -13.788    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.043e-005    -4.006    -4.044    -0.038
   MnCl+                 6.922e-009  6.348e-009    -8.160    -8.197    -0.038
   FeCl+                 1.072e-009  9.835e-010    -8.970    -9.007    -0.038
   MnCl2                 2.502e-013  2.506e-013   -12.602   -12.601     0.001
   MnCl3-                6.805e-018  6.240e-018   -17.167   -17.205    -0.038
   FeCl+2                2.355e-025  1.666e-025   -24.628   -24.778    -0.151
   FeCl2+                7.336e-029  6.728e-029   -28.135   -28.172    -0.038
   FeCl3                 6.074e-034  6.083e-034   -33.217   -33.216     0.001
Fe(2)           5.184e-005
   Fe(HS)2               3.624e-005  3.630e-005    -4.441    -4.440     0.001
   Fe+2                  1.114e-005  7.879e-006    -4.953    -5.104    -0.151
   FeHCO3+               3.673e-006  3.368e-006    -5.435    -5.473    -0.038
   FeCO3                 4.461e-007  4.468e-007    -6.351    -6.350     0.001
   Fe(HS)3-              3.099e-007  2.842e-007    -6.509    -6.546    -0.038
   FeOH+                 3.204e-008  2.938e-008    -7.494    -7.532    -0.038
   FeCl+                 1.072e-009  9.835e-010    -8.970    -9.007    -0.038
   FeSO4                 1.640e-010  1.643e-010    -9.785    -9.784     0.001
   Fe(OH)2               2.944e-012  2.948e-012   -11.531   -11.530     0.001
   Fe(OH)3-              1.408e-015  1.292e-015   -14.851   -14.889    -0.038
   FeHSO4+               9.985e-017  9.156e-017   -16.001   -16.038    -0.038
Fe(3)           4.759e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.977e-014  1.813e-014   -13.704   -13.742    -0.038
   Fe(OH)4-              3.229e-016  2.961e-016   -15.491   -15.529    -0.038
   FeOH+2                6.566e-018  4.643e-018   -17.183   -17.333    -0.151
   Fe+3                  1.330e-022  6.099e-023   -21.876   -22.215    -0.339
   FeCl+2                2.355e-025  1.666e-025   -24.628   -24.778    -0.151
   FeSO4+                8.551e-026  7.841e-026   -25.068   -25.106    -0.038
   FeCl2+                7.336e-029  6.728e-029   -28.135   -28.172    -0.038
   Fe(SO4)2-             2.193e-031  2.011e-031   -30.659   -30.697    -0.038
   FeHSO4+2              2.518e-032  1.780e-032   -31.599   -31.749    -0.151
   Fe2(OH)2+4            2.321e-033  5.803e-034   -32.634   -33.236    -0.602
   FeCl3                 6.074e-034  6.083e-034   -33.217   -33.216     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.717   -44.658    -0.941
H(0)            1.547e-009
   H2                    7.735e-010  7.747e-010    -9.112    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.734e-005    -4.723    -4.761    -0.038
   KSO4-                 1.557e-011  1.428e-011   -10.808   -10.845    -0.038
Mg              8.361e-005
   Mg+2                  8.034e-005  5.762e-005    -4.095    -4.239    -0.144
   MgHCO3+               3.143e-006  2.882e-006    -5.503    -5.540    -0.038
   MgCO3                 1.298e-007  1.300e-007    -6.887    -6.886     0.001
   MgOH+                 2.690e-009  2.467e-009    -8.570    -8.608    -0.038
   MgSO4                 1.581e-009  1.584e-009    -8.801    -8.800     0.001
Mn(2)           3.477e-005
   Mn+2                  2.437e-005  1.723e-005    -4.613    -4.764    -0.151
   MnHCO3+               7.159e-006  6.565e-006    -5.145    -5.183    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.922e-009  6.348e-009    -8.160    -8.197    -0.038
   MnOH+                 5.695e-009  5.223e-009    -8.244    -8.282    -0.038
   MnSO4                 3.587e-010  3.593e-010    -9.445    -9.445     0.001
   MnCl2                 2.502e-013  2.506e-013   -12.602   -12.601     0.001
   MnCl3-                6.805e-018  6.240e-018   -17.167   -17.205    -0.038
   Mn(OH)3-              4.882e-019  4.477e-019   -18.311   -18.349    -0.038
Mn(3)           9.414e-035
   Mn+3                  9.414e-035  4.316e-035   -34.026   -34.365    -0.339
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.845   -82.996    -0.151
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.433   -96.471    -0.038
Na              2.176e-004



   Na+                   2.171e-004  1.993e-004    -3.663    -3.701    -0.037
   NaHCO3                4.783e-007  4.790e-007    -6.320    -6.320     0.001
   NaCO3-                9.567e-009  8.773e-009    -8.019    -8.057    -0.038
   NaSO4-                1.277e-010  1.171e-010    -9.894    -9.931    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.159   -74.158     0.001
S(-2)           2.087e-004
   HS-                   7.840e-005  7.190e-005    -4.106    -4.143    -0.038
   H2S                   5.322e-005  5.330e-005    -4.274    -4.273     0.001
   Fe(HS)2               3.624e-005  3.630e-005    -4.441    -4.440     0.001
   AsS(OH)(HS)-          3.188e-007  2.923e-007    -6.496    -6.534    -0.038
   Fe(HS)3-              3.099e-007  2.842e-007    -6.509    -6.546    -0.038
   S5-2                  2.882e-007  2.154e-007    -6.540    -6.667    -0.126
   S4-2                  1.703e-007  1.257e-007    -6.769    -6.901    -0.132
   S6-2                  1.475e-007  1.115e-007    -6.831    -6.953    -0.121
   S-2                   1.448e-010  1.024e-010    -9.839    -9.990    -0.151
   S3-2                  6.081e-011  4.429e-011   -10.216   -10.354    -0.138
   S2-2                  3.489e-012  2.514e-012   -11.457   -11.600    -0.142
   As3S4(HS)2-           3.107e-016  2.849e-016   -15.508   -15.545    -0.038
S(6)            1.998e-007
   SO4-2                 1.648e-007  1.172e-007    -6.783    -6.931    -0.148
   CaSO4                 3.273e-008  3.278e-008    -7.485    -7.484     0.001
   MgSO4                 1.581e-009  1.584e-009    -8.801    -8.800     0.001
   MnSO4                 3.587e-010  3.593e-010    -9.445    -9.445     0.001
   FeSO4                 1.640e-010  1.643e-010    -9.785    -9.784     0.001
   NaSO4-                1.277e-010  1.171e-010    -9.894    -9.931    -0.038
   BaSO4                 2.183e-011  2.187e-011   -10.661   -10.660     0.001
   KSO4-                 1.557e-011  1.428e-011   -10.808   -10.845    -0.038
   HSO4-                 1.054e-012  9.666e-013   -11.977   -12.015    -0.038
   CaHSO4+               1.776e-014  1.628e-014   -13.751   -13.788    -0.038
   FeHSO4+               9.985e-017  9.156e-017   -16.001   -16.038    -0.038
   FeSO4+                8.551e-026  7.841e-026   -25.068   -25.106    -0.038
   Fe(SO4)2-             2.193e-031  2.011e-031   -30.659   -30.697    -0.038
   FeHSO4+2              2.518e-032  1.780e-032   -31.599   -31.749    -0.151

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.42   -9.78   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.05  -18.43   -1.38  As2O3
Artinite         -9.56    0.04    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.43  -45.21    8.23  As2O5
As2S3(am)        -7.17  -52.07  -44.90  As2S3
As_native        -5.62  -18.16  -12.53  As
Ba3(AsO4)2      -14.17  -64.28  -50.11  Ba3(AsO4)2
Barite           -3.39  -13.36   -9.97  BaSO4
Birnessite      -28.26   15.34   43.60  MnO2
Bixbyite        -25.69  -26.30   -0.61  Mn2O3
Brucite          -6.94    9.90   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.65  -53.56  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.32   -2.54   -2.86  CH4
Claudetite      -17.09  -18.43   -1.34  As2O3
CO2(g)           -1.62   -3.09   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.03  -11.17   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.18   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.22  -37.82  -45.03  Fe3S4
Gypsum           -5.20   -9.78   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.93   34.10   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.11  -38.08  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.80  -29.56   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.44  -43.27   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.63  -42.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.50  -41.78   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.76  -45.15   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.84   -9.87   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.98   12.36   25.34  MnOOH
Melanterite      -9.83  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.22  -14.33   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.58  -59.29  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.56  -12.85    2.71  MnCl2:4H2O
MnS(Green)       -5.64   -1.84    3.80  MnS
MnSO4           -14.36  -11.69    2.67  MnSO4
Nahcolite        -5.52   -6.07   -0.55  NaHCO3
Natron          -11.72  -13.03   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.87   -5.62  MgCO3:3H2O
Nsutite         -27.22   15.34   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.77  -52.07  -46.30  As2S3
Portlandite     -11.51   11.29   22.80  Ca(OH)2
Pyrite           11.05   -7.43  -18.48  FeS2
Pyrochroite      -5.82    9.38   15.20  Mn(OH)2
Pyrolusite      -26.04   15.34   41.38  MnO2
Realgar          -3.47  -23.41  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.46  -44.71  -20.25  FeAsO4:2H2O
Siderite          0.16  -10.73  -10.89  FeCO3
Siderite(d)(3)   -0.28  -10.73  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.15  -14.33   -0.18  Na2SO4
Thermonatrite   -13.15  -13.03    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.49  -12.06   -8.56  BaCO3

Reaction step 33.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.41  -13.38   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.28   15.32   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.805e-002 -1.947e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.060e-005
Manganite          -13.00   12.34   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.262e-004  4.262e-004
Siderite(d)(3)      -0.26  -10.71  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.452e-004  Surface charge, eq

Hfo_s         
 5.270e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.103e-006       0.589  3.103e-006      -5.508
Hfo_sOMn+        1.849e-006       0.351  1.849e-006      -5.733
Hfo_sOFe+        2.515e-007       0.048  2.515e-007      -6.599
Hfo_sOH2+        4.000e-008       0.008  4.000e-008      -7.398
Hfo_sOH          2.330e-008       0.004  2.330e-008      -7.633
Hfo_sOHBa+2      2.492e-009       0.000  2.492e-009      -8.603
Hfo_sO-          3.110e-010       0.000  3.110e-010      -9.507

Hfo           
 1.452e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.232e-004       0.585  1.232e-004      -3.909
Hfo_wOH          7.179e-005       0.341  7.179e-005      -4.144
Hfo_wOFe+        7.232e-006       0.034  7.232e-006      -5.141
Hfo_wOMn+        4.525e-006       0.021  4.525e-006      -5.344
Hfo_wOCa+        1.643e-006       0.008  1.644e-006      -5.784
Hfo_wOMg+        1.177e-006       0.006  1.177e-006      -5.929
Hfo_wO-          9.580e-007       0.005  9.580e-007      -6.019
Hfo_wOFeOH       2.210e-007       0.001  2.210e-007      -6.656
Hfo_wH2AsO3      1.143e-008       0.000  1.143e-008      -7.942
Hfo_wOHSO4-2     4.983e-011       0.000  4.983e-011     -10.303
Hfo_wSO4-        4.288e-011       0.000  4.288e-011     -10.368
Hfo_wOBa+        1.908e-011       0.000  1.908e-011     -10.719
Hfo_wOHAsO4-3    7.891e-017       0.000  7.891e-017     -16.103
Hfo_wHAsO4-      5.207e-018       0.000  5.207e-018     -17.283
Hfo_wH2AsO4      2.892e-019       0.000  2.893e-019     -18.539

Mno           
-6.994e-036  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.306e-035       0.000  6.306e-035     -34.200
Mno_O3Ca         3.913e-036       0.000  3.913e-036     -35.407
Mno_O3-2         3.801e-036       0.000  3.801e-036     -35.420
Mno_O3HMn+       7.626e-037       0.000  7.626e-037     -36.118
Mno_O3H-         1.152e-037       0.000  1.152e-037     -36.938
Mno_O3Na-        8.024e-038       0.000  8.025e-038     -37.096
Mno_O3Mg         5.993e-038       0.000  5.993e-038     -37.222



Mno_O3HCa+       4.128e-038       0.000  4.128e-038     -37.384
Mno_O3Ba         2.137e-038       0.000  2.138e-038     -37.670
Mno_O3HMg+       4.281e-040       0.000  4.282e-040     -39.368
Mno_O3HBa+       4.033e-040       0.000  4.033e-040     -39.394
Mno_O3HNa        2.269e-040       0.000  2.269e-040     -39.644
Mno_O3H2         2.623e-042       0.000  2.623e-042     -41.581
Mno_O3H3+        1.598e-047       0.000  1.598e-047     -46.797
Mno_O3H3Cl       3.976e-050       0.000  3.976e-050     -49.401

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.195e-007  3.195e-007
Ba               5.434e-007  5.433e-007
C                8.687e-003  8.687e-003
Ca               2.097e-003  2.097e-003
Cl               9.873e-005  9.873e-005
Fe               5.385e-005  5.385e-005
K                1.893e-005  1.893e-005
Mg               8.369e-005  8.369e-005
Mn               3.558e-005  3.557e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.055      Charge balance
                                       pe  =  -4.074      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.881e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.024e-003
                       Total CO2 (mol/kg)  =  5.720e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.458e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.64
                               Iterations  =  40
                                  Total H  = 1.110262e+002
                                  Total O  = 5.552090e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.241e-007  1.137e-007    -6.906    -6.944    -0.038
   H+                    9.519e-008  8.804e-008    -7.021    -7.055    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.195e-007
   AsS(OH)(HS)-          3.189e-007  2.922e-007    -6.496    -6.534    -0.038
   H3AsO3                6.183e-010  6.193e-010    -9.209    -9.208     0.001
   H2AsO3-               5.435e-012  4.980e-012   -11.265   -11.303    -0.038
   As3S4(HS)2-           3.347e-016  3.067e-016   -15.475   -15.513    -0.038
   H4AsO3+               2.948e-017  2.701e-017   -16.530   -16.568    -0.038
   HAsO3-2               1.601e-019  1.129e-019   -18.796   -18.947    -0.152
   AsO3-3                5.617e-028  2.558e-028   -27.251   -27.592    -0.342
As(5)           3.192e-018
   HAsO4-2               1.613e-018  1.137e-018   -17.792   -17.944    -0.152
   H2AsO4-               1.579e-018  1.447e-018   -17.802   -17.840    -0.038
   AsO4-3                6.349e-023  2.891e-023   -22.197   -22.539    -0.342
   H3AsO4                2.538e-023  2.542e-023   -22.596   -22.595     0.001
Ba              5.434e-007
   Ba+2                  5.260e-007  3.708e-007    -6.279    -6.431    -0.152
   BaHCO3+               1.690e-008  1.549e-008    -7.772    -7.810    -0.038
   BaCO3                 4.440e-010  4.447e-010    -9.353    -9.352     0.001
   BaSO4                 2.089e-011  2.092e-011   -10.680   -10.679     0.001



   BaOH+                 1.557e-013  1.427e-013   -12.808   -12.846    -0.038
C(-4)           2.968e-003
   CH4                   2.968e-003  2.972e-003    -2.528    -2.527     0.001
C(4)            5.720e-003
   HCO3-                 4.744e-003  4.358e-003    -2.324    -2.361    -0.037
   CO2                   8.615e-004  8.628e-004    -3.065    -3.064     0.001
   CaHCO3+               8.656e-005  7.932e-005    -4.063    -4.101    -0.038
   MnHCO3+               7.439e-006  6.816e-006    -5.129    -5.166    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.028e-006  3.691e-006    -5.395    -5.433    -0.038
   CO3-2                 3.259e-006  2.322e-006    -5.487    -5.634    -0.147
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.198e-006  2.931e-006    -5.495    -5.533    -0.038
   NaHCO3                4.872e-007  4.880e-007    -6.312    -6.312     0.001
   FeCO3                 4.709e-007  4.717e-007    -6.327    -6.326     0.001
   MgCO3                 1.271e-007  1.273e-007    -6.896    -6.895     0.001
   BaHCO3+               1.690e-008  1.549e-008    -7.772    -7.810    -0.038
   NaCO3-                9.394e-009  8.608e-009    -8.027    -8.065    -0.038
   BaCO3                 4.440e-010  4.447e-010    -9.353    -9.352     0.001
Ca              2.097e-003
   Ca+2                  2.004e-003  1.427e-003    -2.698    -2.846    -0.148
   CaHCO3+               8.656e-005  7.932e-005    -4.063    -4.101    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.200e-008  3.205e-008    -7.495    -7.494     0.001
   CaOH+                 2.935e-009  2.689e-009    -8.532    -8.570    -0.038
   CaHSO4+               1.804e-014  1.653e-014   -13.744   -13.782    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.035e-005    -4.006    -4.044    -0.038
   MnCl+                 7.049e-009  6.459e-009    -8.152    -8.190    -0.038
   FeCl+                 1.153e-009  1.056e-009    -8.938    -8.976    -0.038
   MnCl2                 2.544e-013  2.548e-013   -12.595   -12.594     0.001
   MnCl3-                6.919e-018  6.340e-018   -17.160   -17.198    -0.038
   FeCl+2                2.642e-025  1.863e-025   -24.578   -24.730    -0.152
   FeCl2+                8.205e-029  7.518e-029   -28.086   -28.124    -0.038
   FeCl3                 6.782e-034  6.793e-034   -33.169   -33.168     0.001
Fe(2)           5.385e-005
   Fe(HS)2               3.699e-005  3.705e-005    -4.432    -4.431     0.001
   Fe+2                  1.201e-005  8.470e-006    -4.920    -5.072    -0.152
   FeHCO3+               4.028e-006  3.691e-006    -5.395    -5.433    -0.038
   FeCO3                 4.709e-007  4.717e-007    -6.327    -6.326     0.001
   Fe(HS)3-              3.085e-007  2.827e-007    -6.511    -6.549    -0.038
   FeOH+                 3.319e-008  3.042e-008    -7.479    -7.517    -0.038
   FeCl+                 1.153e-009  1.056e-009    -8.938    -8.976    -0.038
   FeSO4                 1.693e-010  1.696e-010    -9.771    -9.771     0.001
   Fe(OH)2               2.935e-012  2.940e-012   -11.532   -11.532     0.001
   Fe(OH)3-              1.354e-015  1.240e-015   -14.868   -14.906    -0.038
   FeHSO4+               1.071e-016  9.812e-017   -15.970   -16.008    -0.038
Fe(3)           4.835e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.054e-014  1.882e-014   -13.687   -13.725    -0.038
   Fe(OH)4-              3.113e-016  2.852e-016   -15.507   -15.545    -0.038
   FeOH+2                7.100e-018  5.005e-018   -17.149   -17.301    -0.152
   Fe+3                  1.499e-022  6.827e-023   -21.824   -22.166    -0.342
   FeCl+2                2.642e-025  1.863e-025   -24.578   -24.730    -0.152
   FeSO4+                9.196e-026  8.427e-026   -25.036   -25.074    -0.038
   FeCl2+                8.205e-029  7.518e-029   -28.086   -28.124    -0.038
   Fe(SO4)2-             2.265e-031  2.075e-031   -30.645   -30.683    -0.038
   FeHSO4+2              2.818e-032  1.987e-032   -31.550   -31.702    -0.152
   Fe2(OH)2+4            2.731e-033  6.744e-034   -32.564   -33.171    -0.607
   FeCl3                 6.782e-034  6.793e-034   -33.169   -33.168     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.627   -44.576    -0.949
H(0)            1.538e-009
   H2                    7.691e-010  7.703e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.732e-005    -4.723    -4.761    -0.038
   KSO4-                 1.495e-011  1.370e-011   -10.825   -10.863    -0.038
Mg              8.369e-005



   Mg+2                  8.036e-005  5.747e-005    -4.095    -4.241    -0.146
   MgHCO3+               3.198e-006  2.931e-006    -5.495    -5.533    -0.038
   MgCO3                 1.271e-007  1.273e-007    -6.896    -6.895     0.001
   MgOH+                 2.586e-009  2.370e-009    -8.587    -8.625    -0.038
   MgSO4                 1.514e-009  1.517e-009    -8.820    -8.819     0.001
Mn(2)           3.558e-005
   Mn+2                  2.489e-005  1.755e-005    -4.604    -4.756    -0.152
   MnHCO3+               7.439e-006  6.816e-006    -5.129    -5.166    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.049e-009  6.459e-009    -8.152    -8.190    -0.038
   MnOH+                 5.590e-009  5.122e-009    -8.253    -8.291    -0.038
   MnSO4                 3.507e-010  3.513e-010    -9.455    -9.454     0.001
   MnCl2                 2.544e-013  2.548e-013   -12.595   -12.594     0.001
   MnCl3-                6.919e-018  6.340e-018   -17.160   -17.198    -0.038
   Mn(OH)3-              4.445e-019  4.073e-019   -18.352   -18.390    -0.038
Mn(3)           1.005e-034
   Mn+3                  1.005e-034  4.577e-035   -33.998   -34.339    -0.342
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.896   -83.048    -0.152
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.468   -96.506    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.991e-004    -3.663    -3.701    -0.038
   NaHCO3                4.872e-007  4.880e-007    -6.312    -6.312     0.001
   NaCO3-                9.394e-009  8.608e-009    -8.027    -8.065    -0.038
   NaSO4-                1.226e-010  1.123e-010    -9.911    -9.949    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.154   -74.154     0.001
S(-2)           2.087e-004
   HS-                   7.646e-005  7.006e-005    -4.117    -4.155    -0.038
   H2S                   5.385e-005  5.393e-005    -4.269    -4.268     0.001
   Fe(HS)2               3.699e-005  3.705e-005    -4.432    -4.431     0.001
   AsS(OH)(HS)-          3.189e-007  2.922e-007    -6.496    -6.534    -0.038
   Fe(HS)3-              3.085e-007  2.827e-007    -6.511    -6.549    -0.038
   S5-2                  2.711e-007  2.022e-007    -6.567    -6.694    -0.127
   S4-2                  1.602e-007  1.180e-007    -6.795    -6.928    -0.133
   S6-2                  1.387e-007  1.047e-007    -6.858    -6.980    -0.122
   S-2                   1.363e-010  9.612e-011    -9.865   -10.017    -0.152
   S3-2                  5.722e-011  4.157e-011   -10.242   -10.381    -0.139
   S2-2                  3.284e-012  2.359e-012   -11.484   -11.627    -0.144
   As3S4(HS)2-           3.347e-016  3.067e-016   -15.475   -15.513    -0.038
S(6)            1.928e-007
   SO4-2                 1.587e-007  1.126e-007    -6.800    -6.949    -0.149
   CaSO4                 3.200e-008  3.205e-008    -7.495    -7.494     0.001
   MgSO4                 1.514e-009  1.517e-009    -8.820    -8.819     0.001
   MnSO4                 3.507e-010  3.513e-010    -9.455    -9.454     0.001
   FeSO4                 1.693e-010  1.696e-010    -9.771    -9.771     0.001
   NaSO4-                1.226e-010  1.123e-010    -9.911    -9.949    -0.038
   BaSO4                 2.089e-011  2.092e-011   -10.680   -10.679     0.001
   KSO4-                 1.495e-011  1.370e-011   -10.825   -10.863    -0.038
   HSO4-                 1.052e-012  9.636e-013   -11.978   -12.016    -0.038
   CaHSO4+               1.804e-014  1.653e-014   -13.744   -13.782    -0.038
   FeHSO4+               1.071e-016  9.812e-017   -15.970   -16.008    -0.038
   FeSO4+                9.196e-026  8.427e-026   -25.036   -25.074    -0.038
   Fe(SO4)2-             2.265e-031  2.075e-031   -30.645   -30.683    -0.038
   FeHSO4+2              2.818e-032  1.987e-032   -31.550   -31.702    -0.152

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.43   -9.79   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.04  -18.42   -1.38  As2O3
Artinite         -9.61   -0.01    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.42  -45.19    8.23  As2O5
As2S3(am)        -7.15  -52.05  -44.90  As2S3



As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.26  -64.37  -50.11  Ba3(AsO4)2
Barite           -3.41  -13.38   -9.97  BaSO4
Birnessite      -28.28   15.32   43.60  MnO2
Bixbyite        -25.74  -26.35   -0.61  Mn2O3
Brucite          -6.97    9.87   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.71  -53.61  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.33   -2.53   -2.86  CH4
Claudetite      -17.08  -18.42   -1.34  As2O3
CO2(g)           -1.60   -3.06   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.05  -11.19   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.17   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.23  -37.80  -45.03  Fe3S4
Gypsum           -5.21   -9.79   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -27.00   34.03   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.14  -38.10  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.87  -29.63   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.42  -43.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.61  -42.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.48  -41.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.73  -45.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.87   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.00   12.34   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.24  -14.35   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.64  -59.35  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.55  -12.84    2.71  MnCl2:4H2O
MnS(Green)       -5.65   -1.85    3.80  MnS
MnSO4           -14.37  -11.70    2.67  MnSO4
Nahcolite        -5.51   -6.06   -0.55  NaHCO3
Natron          -11.73  -13.04   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.88   -5.62  MgCO3:3H2O
Nsutite         -27.25   15.32   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.75  -52.05  -46.30  As2S3
Portlandite     -11.54   11.26   22.80  Ca(OH)2
Pyrite           11.06   -7.42  -18.48  FeS2
Pyrochroite      -5.85    9.35   15.20  Mn(OH)2
Pyrolusite      -26.06   15.32   41.38  MnO2
Realgar          -3.46  -23.40  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.46  -44.70  -20.25  FeAsO4:2H2O
Siderite          0.18  -10.71  -10.89  FeCO3
Siderite(d)(3)   -0.26  -10.71  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.17  -14.35   -0.18  Na2SO4
Thermonatrite   -13.16  -13.04    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.50  -12.07   -8.56  BaCO3



Reaction step 34.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.43  -13.40   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.30   15.30   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.801e-002 -1.991e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.270e-005
Manganite          -13.03   12.31   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.256e-004  4.256e-004
Siderite(d)(3)      -0.23  -10.68  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.469e-004  Surface charge, eq

Hfo_s         
 5.269e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.139e-006       0.596  3.139e-006      -5.503
Hfo_sOMn+        1.804e-006       0.342  1.804e-006      -5.744
Hfo_sOFe+        2.585e-007       0.049  2.585e-007      -6.587
Hfo_sOH2+        4.123e-008       0.008  4.123e-008      -7.385
Hfo_sOH          2.316e-008       0.004  2.316e-008      -7.635
Hfo_sOHBa+2      2.468e-009       0.000  2.469e-009      -8.608
Hfo_sO-          2.981e-010       0.000  2.981e-010      -9.526

Hfo           
 1.469e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.250e-004       0.593  1.250e-004      -3.903
Hfo_wOH          7.024e-005       0.333  7.025e-005      -4.153
Hfo_wOFe+        7.317e-006       0.035  7.317e-006      -5.136
Hfo_wOMn+        4.346e-006       0.021  4.346e-006      -5.362
Hfo_wOCa+        1.578e-006       0.007  1.578e-006      -5.802
Hfo_wOMg+        1.108e-006       0.005  1.108e-006      -5.955
Hfo_wO-          9.041e-007       0.004  9.042e-007      -6.044
Hfo_wOFeOH       2.157e-007       0.001  2.157e-007      -6.666



Hfo_wH2AsO3      1.134e-008       0.000  1.134e-008      -7.945
Hfo_wOHSO4-2     4.686e-011       0.000  4.687e-011     -10.329
Hfo_wSO4-        4.181e-011       0.000  4.181e-011     -10.379
Hfo_wOBa+        1.794e-011       0.000  1.794e-011     -10.746
Hfo_wOHAsO4-3    7.062e-017       0.000  7.062e-017     -16.151
Hfo_wHAsO4-      5.009e-018       0.000  5.010e-018     -17.300
Hfo_wH2AsO4      2.885e-019       0.000  2.885e-019     -18.540

Mno           
-6.441e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.945e-025       0.000  5.945e-025     -24.226
Mno_O3Ca         3.689e-026       0.000  3.689e-026     -25.433
Mno_O3-2         3.521e-026       0.000  3.521e-026     -25.453
Mno_O3HMn+       7.453e-027       0.000  7.453e-027     -26.128
Mno_O3H-         1.107e-027       0.000  1.107e-027     -26.956
Mno_O3Na-        7.427e-028       0.000  7.428e-028     -27.129
Mno_O3Mg         5.537e-028       0.000  5.537e-028     -27.257
Mno_O3HCa+       4.035e-028       0.000  4.035e-028     -27.394
Mno_O3Ba         1.973e-028       0.000  1.973e-028     -27.705
Mno_O3HMg+       4.102e-030       0.000  4.102e-030     -29.387
Mno_O3HBa+       3.860e-030       0.000  3.861e-030     -29.413
Mno_O3HNa        2.178e-030       0.000  2.178e-030     -29.662
Mno_O3H2         2.612e-032       0.000  2.612e-032     -31.583
Mno_O3H3+        1.649e-037       0.000  1.649e-037     -36.783
Mno_O3H3Cl       4.101e-040       0.000  4.101e-040     -39.387

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.196e-007  3.196e-007
Ba               5.434e-007  5.434e-007
C                8.932e-003  8.932e-003
Ca               2.141e-003  2.141e-003
Cl               9.873e-005  9.873e-005
Fe               5.587e-005  5.587e-005
K                1.893e-005  1.893e-005
Mg               8.376e-005  8.376e-005
Mn               3.637e-005  3.637e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.040      Charge balance
                                       pe  =  -4.057      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.014e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.120e-003
                       Total CO2 (mol/kg)  =  5.865e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.475e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.59
                               Iterations  =  44
                                  Total H  = 1.110266e+002
                                  Total O  = 5.552124e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   OH-                   1.198e-007  1.096e-007    -6.922    -6.960    -0.038
   H+                    9.876e-008  9.128e-008    -7.005    -7.040    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.196e-007
   AsS(OH)(HS)-          3.190e-007  2.921e-007    -6.496    -6.535    -0.038
   H3AsO3                6.269e-010  6.279e-010    -9.203    -9.202     0.001
   H2AsO3-               5.318e-012  4.870e-012   -11.274   -11.313    -0.038
   As3S4(HS)2-           3.595e-016  3.292e-016   -15.444   -15.483    -0.038
   H4AsO3+               3.101e-017  2.840e-017   -16.508   -16.547    -0.038
   HAsO3-2               1.514e-019  1.064e-019   -18.820   -18.973    -0.153
   AsO3-3                5.144e-028  2.327e-028   -27.289   -27.633    -0.345
As(5)           3.088e-018
   H2AsO4-               1.554e-018  1.423e-018   -17.809   -17.847    -0.038
   HAsO4-2               1.534e-018  1.078e-018   -17.814   -17.967    -0.153
   AsO4-3                5.847e-023  2.644e-023   -22.233   -22.578    -0.345
   H3AsO4                2.587e-023  2.591e-023   -22.587   -22.587     0.001
Ba              5.434e-007
   Ba+2                  5.257e-007  3.695e-007    -6.279    -6.432    -0.153
   BaHCO3+               1.718e-008  1.573e-008    -7.765    -7.803    -0.038
   BaCO3                 4.348e-010  4.355e-010    -9.362    -9.361     0.001
   BaSO4                 2.001e-011  2.004e-011   -10.699   -10.698     0.001
   BaOH+                 1.498e-013  1.371e-013   -12.825   -12.863    -0.038
C(-4)           3.067e-003
   CH4                   3.067e-003  3.072e-003    -2.513    -2.513     0.001
C(4)            5.865e-003
   HCO3-                 4.837e-003  4.440e-003    -2.315    -2.353    -0.037
   CO2                   9.100e-004  9.115e-004    -3.041    -3.040     0.001
   CaHCO3+               8.982e-005  8.224e-005    -4.047    -4.085    -0.038
   MnHCO3+               7.718e-006  7.067e-006    -5.112    -5.151    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.403e-006  4.032e-006    -5.356    -5.395    -0.038
   MgHCO3+               3.253e-006  2.978e-006    -5.488    -5.526    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.212e-006  2.281e-006    -5.493    -5.642    -0.149
   FeCO3                 4.961e-007  4.969e-007    -6.304    -6.304     0.001
   NaHCO3                4.960e-007  4.968e-007    -6.304    -6.304     0.001
   MgCO3                 1.246e-007  1.248e-007    -6.905    -6.904     0.001
   BaHCO3+               1.718e-008  1.573e-008    -7.765    -7.803    -0.038
   NaCO3-                9.231e-009  8.452e-009    -8.035    -8.073    -0.038
   BaCO3                 4.348e-010  4.355e-010    -9.362    -9.361     0.001
Ca              2.141e-003
   Ca+2                  2.046e-003  1.452e-003    -2.689    -2.838    -0.149
   CaHCO3+               8.982e-005  8.224e-005    -4.047    -4.085    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.130e-008  3.135e-008    -7.504    -7.504     0.001
   CaOH+                 2.883e-009  2.640e-009    -8.540    -8.578    -0.038
   CaHSO4+               1.831e-014  1.676e-014   -13.737   -13.776    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.028e-005    -4.006    -4.044    -0.039
   MnCl+                 7.173e-009  6.568e-009    -8.144    -8.183    -0.038
   FeCl+                 1.236e-009  1.132e-009    -8.908    -8.946    -0.038
   MnCl2                 2.584e-013  2.589e-013   -12.588   -12.587     0.001
   MnCl3-                7.030e-018  6.437e-018   -17.153   -17.191    -0.038
   FeCl+2                2.952e-025  2.075e-025   -24.530   -24.683    -0.153
   FeCl2+                9.137e-029  8.366e-029   -28.039   -28.077    -0.038
   FeCl3                 7.541e-034  7.554e-034   -33.123   -33.122     0.001
Fe(2)           5.587e-005
   Fe(HS)2               3.771e-005  3.777e-005    -4.424    -4.423     0.001
   Fe+2                  1.292e-005  9.080e-006    -4.889    -5.042    -0.153
   FeHCO3+               4.403e-006  4.032e-006    -5.356    -5.395    -0.038
   FeCO3                 4.961e-007  4.969e-007    -6.304    -6.304     0.001
   Fe(HS)3-              3.069e-007  2.810e-007    -6.513    -6.551    -0.038
   FeOH+                 3.435e-008  3.145e-008    -7.464    -7.502    -0.038
   FeCl+                 1.236e-009  1.132e-009    -8.908    -8.946    -0.038
   FeSO4                 1.744e-010  1.747e-010    -9.758    -9.758     0.001
   Fe(OH)2               2.927e-012  2.932e-012   -11.534   -11.533     0.001



   Fe(OH)3-              1.303e-015  1.193e-015   -14.885   -14.923    -0.038
   FeHSO4+               1.145e-016  1.048e-016   -15.941   -15.980    -0.038
Fe(3)           4.911e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.131e-014  1.952e-014   -13.671   -13.710    -0.038
   Fe(OH)4-              3.004e-016  2.751e-016   -15.522   -15.561    -0.038
   FeOH+2                7.656e-018  5.381e-018   -17.116   -17.269    -0.153
   Fe+3                  1.682e-022  7.609e-023   -21.774   -22.119    -0.345
   FeCl+2                2.952e-025  2.075e-025   -24.530   -24.683    -0.153
   FeSO4+                9.859e-026  9.027e-026   -25.006   -25.044    -0.038
   FeCl2+                9.137e-029  8.366e-029   -28.039   -28.077    -0.038
   Fe(SO4)2-             2.334e-031  2.137e-031   -30.632   -30.670    -0.038
   FeHSO4+2              3.139e-032  2.206e-032   -31.503   -31.656    -0.153
   Fe2(OH)2+4            3.193e-033  7.793e-034   -32.496   -33.108    -0.613
   FeCl3                 7.541e-034  7.554e-034   -33.123   -33.122     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.541   -44.498    -0.957
H(0)            1.530e-009
   H2                    7.649e-010  7.662e-010    -9.116    -9.116     0.001
K               1.893e-005
   K+                    1.893e-005  1.731e-005    -4.723    -4.762    -0.039
   KSO4-                 1.437e-011  1.316e-011   -10.842   -10.881    -0.038
Mg              8.376e-005
   Mg+2                  8.038e-005  5.732e-005    -4.095    -4.242    -0.147
   MgHCO3+               3.253e-006  2.978e-006    -5.488    -5.526    -0.038
   MgCO3                 1.246e-007  1.248e-007    -6.905    -6.904     0.001
   MgOH+                 2.490e-009  2.280e-009    -8.604    -8.642    -0.038
   MgSO4                 1.452e-009  1.454e-009    -8.838    -8.837     0.001
Mn(2)           3.637e-005
   Mn+2                  2.541e-005  1.786e-005    -4.595    -4.748    -0.153
   MnHCO3+               7.718e-006  7.067e-006    -5.112    -5.151    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.173e-009  6.568e-009    -8.144    -8.183    -0.038
   MnOH+                 5.491e-009  5.028e-009    -8.260    -8.299    -0.038
   MnSO4                 3.430e-010  3.436e-010    -9.465    -9.464     0.001
   MnCl2                 2.584e-013  2.589e-013   -12.588   -12.587     0.001
   MnCl3-                7.030e-018  6.437e-018   -17.153   -17.191    -0.038
   Mn(OH)3-              4.062e-019  3.719e-019   -18.391   -18.430    -0.038
Mn(3)           1.071e-034
   Mn+3                  1.071e-034  4.842e-035   -33.970   -34.315    -0.345
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.946   -83.099    -0.153
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.501   -96.539    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.990e-004    -3.663    -3.701    -0.038
   NaHCO3                4.960e-007  4.968e-007    -6.304    -6.304     0.001
   NaCO3-                9.231e-009  8.452e-009    -8.035    -8.073    -0.038
   NaSO4-                1.178e-010  1.079e-010    -9.929    -9.967    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.150   -74.149     0.001
S(-2)           2.087e-004
   HS-                   7.461e-005  6.832e-005    -4.127    -4.165    -0.038
   H2S                   5.444e-005  5.452e-005    -4.264    -4.263     0.001
   Fe(HS)2               3.771e-005  3.777e-005    -4.424    -4.423     0.001
   AsS(OH)(HS)-          3.190e-007  2.921e-007    -6.496    -6.535    -0.038
   Fe(HS)3-              3.069e-007  2.810e-007    -6.513    -6.551    -0.038
   S5-2                  2.555e-007  1.902e-007    -6.593    -6.721    -0.128
   S4-2                  1.510e-007  1.110e-007    -6.821    -6.955    -0.134
   S6-2                  1.307e-007  9.844e-008    -6.884    -7.007    -0.123
   S-2                   1.286e-010  9.040e-011    -9.891   -10.044    -0.153
   S3-2                  5.395e-011  3.910e-011   -10.268   -10.408    -0.140
   S2-2                  3.097e-012  2.219e-012   -11.509   -11.654    -0.145
   As3S4(HS)2-           3.595e-016  3.292e-016   -15.444   -15.483    -0.038
S(6)            1.864e-007
   SO4-2                 1.529e-007  1.082e-007    -6.815    -6.966    -0.150
   CaSO4                 3.130e-008  3.135e-008    -7.504    -7.504     0.001
   MgSO4                 1.452e-009  1.454e-009    -8.838    -8.837     0.001



   MnSO4                 3.430e-010  3.436e-010    -9.465    -9.464     0.001
   FeSO4                 1.744e-010  1.747e-010    -9.758    -9.758     0.001
   NaSO4-                1.178e-010  1.079e-010    -9.929    -9.967    -0.038
   BaSO4                 2.001e-011  2.004e-011   -10.699   -10.698     0.001
   KSO4-                 1.437e-011  1.316e-011   -10.842   -10.881    -0.038
   HSO4-                 1.049e-012  9.603e-013   -11.979   -12.018    -0.038
   CaHSO4+               1.831e-014  1.676e-014   -13.737   -13.776    -0.038
   FeHSO4+               1.145e-016  1.048e-016   -15.941   -15.980    -0.038
   FeSO4+                9.859e-026  9.027e-026   -25.006   -25.044    -0.038
   Fe(SO4)2-             2.334e-031  2.137e-031   -30.632   -30.670    -0.038
   FeHSO4+2              3.139e-032  2.206e-032   -31.503   -31.656    -0.153

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.44   -9.80   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.02  -18.40   -1.38  As2O3
Artinite         -9.65   -0.05    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.40  -45.17    8.23  As2O5
As2S3(am)        -7.12  -52.02  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.34  -64.45  -50.11  Ba3(AsO4)2
Barite           -3.43  -13.40   -9.97  BaSO4
Birnessite      -28.30   15.30   43.60  MnO2
Bixbyite        -25.78  -26.39   -0.61  Mn2O3
Brucite          -7.00    9.84   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.76  -53.67  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.35   -2.51   -2.86  CH4
Claudetite      -17.06  -18.40   -1.34  As2O3
CO2(g)           -1.57   -3.04   -1.47  CO2
Dolomite         -1.27  -18.36  -17.09  CaMg(CO3)2
Dolomite(d)      -1.82  -18.36  -16.54  CaMg(CO3)2
Epsomite         -9.07  -11.21   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.25  -37.78  -45.03  Fe3S4
Gypsum           -5.22   -9.80   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.07   33.96   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.16  -38.13  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.93  -29.70   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.41  -43.24   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.60  -42.81   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.47  -41.75   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.88   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.03   12.31   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.26  -14.37   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.69  -59.40  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.55  -12.84    2.71  MnCl2:4H2O
MnS(Green)       -5.67   -1.87    3.80  MnS
MnSO4           -14.38  -11.71    2.67  MnSO4



Nahcolite        -5.51   -6.05   -0.55  NaHCO3
Natron          -11.73  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.26   -9.88   -5.62  MgCO3:3H2O
Nsutite         -27.27   15.30   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.72  -52.02  -46.30  As2S3
Portlandite     -11.56   11.24   22.80  Ca(OH)2
Pyrite           11.07   -7.41  -18.48  FeS2
Pyrochroite      -5.87    9.33   15.20  Mn(OH)2
Pyrolusite      -26.08   15.30   41.38  MnO2
Realgar          -3.45  -23.39  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite          0.21  -10.68  -10.89  FeCO3
Siderite(d)(3)   -0.23  -10.68  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.19  -14.37   -0.18  Na2SO4
Thermonatrite   -13.17  -13.04    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.51  -12.07   -8.56  BaCO3

Reaction step 35.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.45  -13.42   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.33   15.28   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.797e-002 -2.035e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.482e-005
Manganite          -13.05   12.29   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.251e-004  4.251e-004
Siderite(d)(3)      -0.21  -10.66  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.484e-004  Surface charge, eq

Hfo_s         
 5.268e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.173e-006       0.602  3.173e-006      -5.499



Hfo_sOMn+        1.761e-006       0.334  1.761e-006      -5.754
Hfo_sOFe+        2.654e-007       0.050  2.654e-007      -6.576
Hfo_sOH2+        4.243e-008       0.008  4.243e-008      -7.372
Hfo_sOH          2.302e-008       0.004  2.302e-008      -7.638
Hfo_sOHBa+2      2.445e-009       0.000  2.445e-009      -8.612
Hfo_sO-          2.862e-010       0.000  2.862e-010      -9.543

Hfo           
 1.484e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.267e-004       0.601  1.267e-004      -3.897
Hfo_wOH          6.876e-005       0.326  6.877e-005      -4.163
Hfo_wOFe+        7.397e-006       0.035  7.397e-006      -5.131
Hfo_wOMn+        4.178e-006       0.020  4.178e-006      -5.379
Hfo_wOCa+        1.518e-006       0.007  1.518e-006      -5.819
Hfo_wOMg+        1.045e-006       0.005  1.045e-006      -5.981
Hfo_wO-          8.548e-007       0.004  8.548e-007      -6.068
Hfo_wOFeOH       2.106e-007       0.001  2.106e-007      -6.677
Hfo_wH2AsO3      1.125e-008       0.000  1.125e-008      -7.949
Hfo_wOHSO4-2     4.414e-011       0.000  4.414e-011     -10.355
Hfo_wSO4-        4.078e-011       0.000  4.078e-011     -10.390
Hfo_wOBa+        1.691e-011       0.000  1.691e-011     -10.772
Hfo_wOHAsO4-3    6.347e-017       0.000  6.348e-017     -16.197
Hfo_wHAsO4-      4.827e-018       0.000  4.827e-018     -17.316
Hfo_wH2AsO4      2.879e-019       0.000  2.879e-019     -18.541

Mno           
-6.300e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.948e-025       0.000  5.948e-025     -24.226
Mno_O3Ca         3.691e-026       0.000  3.691e-026     -25.433
Mno_O3-2         3.465e-026       0.000  3.465e-026     -25.460
Mno_O3HMn+       7.722e-027       0.000  7.722e-027     -26.112
Mno_O3H-         1.127e-027       0.000  1.128e-027     -26.948
Mno_O3Na-        7.302e-028       0.000  7.303e-028     -27.137
Mno_O3Mg         5.434e-028       0.000  5.435e-028     -27.265
Mno_O3HCa+       4.180e-028       0.000  4.180e-028     -27.379
Mno_O3Ba         1.935e-028       0.000  1.935e-028     -27.713
Mno_O3HMg+       4.168e-030       0.000  4.168e-030     -29.380
Mno_O3HBa+       3.920e-030       0.000  3.920e-030     -29.407
Mno_O3HNa        2.217e-030       0.000  2.217e-030     -29.654
Mno_O3H2         2.755e-032       0.000  2.755e-032     -31.560
Mno_O3H3+        1.802e-037       0.000  1.802e-037     -36.744
Mno_O3H3Cl       4.476e-040       0.000  4.476e-040     -39.349

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.197e-007  3.197e-007
Ba               5.434e-007  5.434e-007
C                9.176e-003  9.176e-003
Ca               2.185e-003  2.185e-003
Cl               9.873e-005  9.873e-005
Fe               5.790e-005  5.790e-005
K                1.893e-005  1.893e-005
Mg               8.382e-005  8.382e-005
Mn               3.715e-005  3.715e-005
Na               2.176e-004  2.176e-004



S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.025      Charge balance
                                       pe  =  -4.041      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.144e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.215e-003
                       Total CO2 (mol/kg)  =  6.010e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.490e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.54
                               Iterations  =  31
                                  Total H  = 1.110270e+002
                                  Total O  = 5.552158e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.157e-007  1.059e-007    -6.937    -6.975    -0.039
   H+                    1.023e-007  9.451e-008    -6.990    -7.025    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.197e-007
   AsS(OH)(HS)-          3.191e-007  2.919e-007    -6.496    -6.535    -0.039
   H3AsO3                6.356e-010  6.366e-010    -9.197    -9.196     0.001
   H2AsO3-               5.212e-012  4.768e-012   -11.283   -11.322    -0.039
   As3S4(HS)2-           3.852e-016  3.524e-016   -15.414   -15.453    -0.039
   H4AsO3+               3.258e-017  2.981e-017   -16.487   -16.526    -0.039
   HAsO3-2               1.436e-019  1.007e-019   -18.843   -18.997    -0.154
   AsO3-3                4.729e-028  2.125e-028   -27.325   -27.673    -0.347
As(5)           2.993e-018
   H2AsO4-               1.531e-018  1.400e-018   -17.815   -17.854    -0.039
   HAsO4-2               1.463e-018  1.025e-018   -17.835   -17.989    -0.154
   AsO4-3                5.403e-023  2.428e-023   -22.267   -22.615    -0.347
   H3AsO4                2.636e-023  2.641e-023   -22.579   -22.578     0.001
Ba              5.434e-007
   Ba+2                  5.255e-007  3.683e-007    -6.279    -6.434    -0.154
   BaHCO3+               1.744e-008  1.596e-008    -7.758    -7.797    -0.039
   BaCO3                 4.261e-010  4.268e-010    -9.370    -9.370     0.001
   BaSO4                 1.918e-011  1.922e-011   -10.717   -10.716     0.001
   BaOH+                 1.443e-013  1.320e-013   -12.841   -12.879    -0.039
C(-4)           3.167e-003
   CH4                   3.167e-003  3.172e-003    -2.499    -2.499     0.001
C(4)            6.010e-003
   HCO3-                 4.928e-003  4.521e-003    -2.307    -2.345    -0.037
   CO2                   9.593e-004  9.609e-004    -3.018    -3.017     0.001
   CaHCO3+               9.307e-005  8.515e-005    -4.031    -4.070    -0.039
   MnHCO3+               7.998e-006  7.317e-006    -5.097    -5.136    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.798e-006  4.390e-006    -5.319    -5.358    -0.039
   MgHCO3+               3.306e-006  3.025e-006    -5.481    -5.519    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.167e-006  2.243e-006    -5.499    -5.649    -0.150
   FeCO3                 5.216e-007  5.225e-007    -6.283    -6.282     0.001
   NaHCO3                5.046e-007  5.055e-007    -6.297    -6.296     0.001
   MgCO3                 1.222e-007  1.224e-007    -6.913    -6.912     0.001
   BaHCO3+               1.744e-008  1.596e-008    -7.758    -7.797    -0.039
   NaCO3-                9.077e-009  8.305e-009    -8.042    -8.081    -0.039
   BaCO3                 4.261e-010  4.268e-010    -9.370    -9.370     0.001
Ca              2.185e-003
   Ca+2                  2.086e-003  1.477e-003    -2.681    -2.831    -0.150
   CaHCO3+               9.307e-005  8.515e-005    -4.031    -4.070    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001



   CaSO4                 3.062e-008  3.067e-008    -7.514    -7.513     0.001
   CaOH+                 2.833e-009  2.592e-009    -8.548    -8.586    -0.039
   CaHSO4+               1.856e-014  1.698e-014   -13.731   -13.770    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.022e-005    -4.006    -4.045    -0.039
   MnCl+                 7.295e-009  6.674e-009    -8.137    -8.176    -0.039
   FeCl+                 1.322e-009  1.209e-009    -8.879    -8.918    -0.039
   MnCl2                 2.624e-013  2.628e-013   -12.581   -12.580     0.001
   MnCl3-                7.138e-018  6.531e-018   -17.146   -17.185    -0.039
   FeCl+2                3.284e-025  2.301e-025   -24.484   -24.638    -0.154
   FeCl2+                1.014e-028  9.274e-029   -27.994   -28.033    -0.039
   FeCl3                 8.353e-034  8.366e-034   -33.078   -33.077     0.001
Fe(2)           5.790e-005
   Fe(HS)2               3.839e-005  3.845e-005    -4.416    -4.415     0.001
   Fe+2                  1.385e-005  9.710e-006    -4.858    -5.013    -0.154
   FeHCO3+               4.798e-006  4.390e-006    -5.319    -5.358    -0.039
   FeCO3                 5.216e-007  5.225e-007    -6.283    -6.282     0.001
   Fe(HS)3-              3.051e-007  2.791e-007    -6.516    -6.554    -0.039
   FeOH+                 3.550e-008  3.248e-008    -7.450    -7.488    -0.039
   FeCl+                 1.322e-009  1.209e-009    -8.879    -8.918    -0.039
   FeSO4                 1.795e-010  1.798e-010    -9.746    -9.745     0.001
   Fe(OH)2               2.920e-012  2.924e-012   -11.535   -11.534     0.001
   Fe(OH)3-              1.256e-015  1.149e-015   -14.901   -14.940    -0.039
   FeHSO4+               1.221e-016  1.117e-016   -15.913   -15.952    -0.039
Fe(3)           4.988e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.209e-014  2.021e-014   -13.656   -13.695    -0.039
   Fe(OH)4-              2.904e-016  2.657e-016   -15.537   -15.576    -0.039
   FeOH+2                8.232e-018  5.769e-018   -17.085   -17.239    -0.154
   Fe+3                  1.880e-022  8.446e-023   -21.726   -22.073    -0.347
   FeCl+2                3.284e-025  2.301e-025   -24.484   -24.638    -0.154
   FeSO4+                1.054e-025  9.641e-026   -24.977   -25.016    -0.039
   FeCl2+                1.014e-028  9.274e-029   -27.994   -28.033    -0.039
   Fe(SO4)2-             2.400e-031  2.196e-031   -30.620   -30.658    -0.039
   FeHSO4+2              3.482e-032  2.440e-032   -31.458   -31.613    -0.154
   Fe2(OH)2+4            3.714e-033  8.957e-034   -32.430   -33.048    -0.618
   FeCl3                 8.353e-034  8.366e-034   -33.078   -33.077     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.457   -44.422    -0.965
H(0)            1.522e-009
   H2                    7.609e-010  7.622e-010    -9.119    -9.118     0.001
K               1.893e-005
   K+                    1.893e-005  1.730e-005    -4.723    -4.762    -0.039
   KSO4-                 1.383e-011  1.265e-011   -10.859   -10.898    -0.039
Mg              8.382e-005
   Mg+2                  8.039e-005  5.718e-005    -4.095    -4.243    -0.148
   MgHCO3+               3.306e-006  3.025e-006    -5.481    -5.519    -0.039
   MgCO3                 1.222e-007  1.224e-007    -6.913    -6.912     0.001
   MgOH+                 2.400e-009  2.196e-009    -8.620    -8.658    -0.039
   MgSO4                 1.393e-009  1.395e-009    -8.856    -8.855     0.001
Mn(2)           3.715e-005
   Mn+2                  2.591e-005  1.816e-005    -4.586    -4.741    -0.154
   MnHCO3+               7.998e-006  7.317e-006    -5.097    -5.136    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.295e-009  6.674e-009    -8.137    -8.176    -0.039
   MnOH+                 5.397e-009  4.938e-009    -8.268    -8.306    -0.039
   MnSO4                 3.356e-010  3.362e-010    -9.474    -9.473     0.001
   MnCl2                 2.624e-013  2.628e-013   -12.581   -12.580     0.001
   MnCl3-                7.138e-018  6.531e-018   -17.146   -17.185    -0.039
   Mn(OH)3-              3.724e-019  3.407e-019   -18.429   -18.468    -0.039
Mn(3)           1.138e-034
   Mn+3                  1.138e-034  5.112e-035   -33.944   -34.291    -0.347
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.993   -83.147    -0.154
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.533   -96.572    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.988e-004    -3.663    -3.702    -0.038



   NaHCO3                5.046e-007  5.055e-007    -6.297    -6.296     0.001
   NaCO3-                9.077e-009  8.305e-009    -8.042    -8.081    -0.039
   NaSO4-                1.134e-010  1.037e-010    -9.945    -9.984    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.145   -74.144     0.001
S(-2)           2.087e-004
   HS-                   7.285e-005  6.666e-005    -4.138    -4.176    -0.039
   H2S                   5.499e-005  5.509e-005    -4.260    -4.259     0.001
   Fe(HS)2               3.839e-005  3.845e-005    -4.416    -4.415     0.001
   AsS(OH)(HS)-          3.191e-007  2.919e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              3.051e-007  2.791e-007    -6.516    -6.554    -0.039
   S5-2                  2.413e-007  1.792e-007    -6.617    -6.747    -0.129
   S4-2                  1.426e-007  1.046e-007    -6.846    -6.981    -0.135
   S6-2                  1.234e-007  9.276e-008    -6.909    -7.033    -0.124
   S-2                   1.216e-010  8.518e-011    -9.915   -10.070    -0.154
   S3-2                  5.096e-011  3.684e-011   -10.293   -10.434    -0.141
   S2-2                  2.926e-012  2.091e-012   -11.534   -11.680    -0.146
   As3S4(HS)2-           3.852e-016  3.524e-016   -15.414   -15.453    -0.039
S(6)            1.802e-007
   SO4-2                 1.476e-007  1.041e-007    -6.831    -6.983    -0.151
   CaSO4                 3.062e-008  3.067e-008    -7.514    -7.513     0.001
   MgSO4                 1.393e-009  1.395e-009    -8.856    -8.855     0.001
   MnSO4                 3.356e-010  3.362e-010    -9.474    -9.473     0.001
   FeSO4                 1.795e-010  1.798e-010    -9.746    -9.745     0.001
   NaSO4-                1.134e-010  1.037e-010    -9.945    -9.984    -0.039
   BaSO4                 1.918e-011  1.922e-011   -10.717   -10.716     0.001
   KSO4-                 1.383e-011  1.265e-011   -10.859   -10.898    -0.039
   HSO4-                 1.046e-012  9.566e-013   -11.981   -12.019    -0.039
   CaHSO4+               1.856e-014  1.698e-014   -13.731   -13.770    -0.039
   FeHSO4+               1.221e-016  1.117e-016   -15.913   -15.952    -0.039
   FeSO4+                1.054e-025  9.641e-026   -24.977   -25.016    -0.039
   Fe(SO4)2-             2.400e-031  2.196e-031   -30.620   -30.658    -0.039
   FeHSO4+2              3.482e-032  2.440e-032   -31.458   -31.613    -0.154

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.45   -9.81   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.01  -18.39   -1.38  As2O3
Artinite         -9.69   -0.09    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.38  -45.16    8.23  As2O5
As2S3(am)        -7.09  -51.99  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.42  -64.53  -50.11  Ba3(AsO4)2
Barite           -3.45  -13.42   -9.97  BaSO4
Birnessite      -28.33   15.28   43.60  MnO2
Bixbyite        -25.83  -26.44   -0.61  Mn2O3
Brucite          -7.03    9.81   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.82  -53.72  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.36   -2.50   -2.86  CH4
Claudetite      -17.05  -18.39   -1.34  As2O3
CO2(g)           -1.55   -3.02   -1.47  CO2
Dolomite         -1.28  -18.37  -17.09  CaMg(CO3)2
Dolomite(d)      -1.83  -18.37  -16.54  CaMg(CO3)2
Epsomite         -9.09  -11.23   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.27  -37.77  -45.03  Fe3S4
Gypsum           -5.23   -9.81   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.14   33.89   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.19  -38.16  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.00  -29.76   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.39  -43.22   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.86   -9.89   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.05   12.29   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.27  -14.39   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.75  -59.45  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.54  -12.83    2.71  MnCl2:4H2O
MnS(Green)       -5.69   -1.89    3.80  MnS
MnSO4           -14.39  -11.72    2.67  MnSO4
Nahcolite        -5.50   -6.05   -0.55  NaHCO3
Natron          -11.74  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.27   -9.89   -5.62  MgCO3:3H2O
Nsutite         -27.29   15.28   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.69  -51.99  -46.30  As2S3
Portlandite     -11.58   11.22   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.89    9.31   15.20  Mn(OH)2
Pyrolusite      -26.10   15.28   41.38  MnO2
Realgar          -3.44  -23.38  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.44  -44.69  -20.25  FeAsO4:2H2O
Siderite          0.23  -10.66  -10.89  FeCO3
Siderite(d)(3)   -0.21  -10.66  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.21  -14.39   -0.18  Na2SO4
Thermonatrite   -13.18  -13.05    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.52  -12.08   -8.56  BaCO3

Reaction step 36.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.46  -13.43   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.35   15.26   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.792e-002 -2.078e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.695e-005
Manganite          -13.07   12.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.245e-004  4.245e-004
Siderite(d)(3)      -0.19  -10.64  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.499e-004  Surface charge, eq

Hfo_s         
 5.267e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.205e-006       0.609  3.205e-006      -5.494
Hfo_sOMn+        1.720e-006       0.327  1.720e-006      -5.764
Hfo_sOFe+        2.721e-007       0.052  2.721e-007      -6.565
Hfo_sOH2+        4.361e-008       0.008  4.361e-008      -7.360
Hfo_sOH          2.288e-008       0.004  2.288e-008      -7.640
Hfo_sOHBa+2      2.423e-009       0.000  2.423e-009      -8.616
Hfo_sO-          2.751e-010       0.000  2.751e-010      -9.561

Hfo           
 1.499e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.283e-004       0.609  1.284e-004      -3.892
Hfo_wOH          6.735e-005       0.320  6.735e-005      -4.172
Hfo_wOFe+        7.473e-006       0.035  7.473e-006      -5.126
Hfo_wOMn+        4.021e-006       0.019  4.022e-006      -5.396
Hfo_wOCa+        1.461e-006       0.007  1.461e-006      -5.835
Hfo_wOMg+        9.871e-007       0.005  9.872e-007      -6.006
Hfo_wO-          8.095e-007       0.004  8.095e-007      -6.092
Hfo_wOFeOH       2.058e-007       0.001  2.058e-007      -6.687
Hfo_wH2AsO3      1.118e-008       0.000  1.118e-008      -7.952
Hfo_wOHSO4-2     4.163e-011       0.000  4.163e-011     -10.381
Hfo_wSO4-        3.977e-011       0.000  3.978e-011     -10.400
Hfo_wOBa+        1.596e-011       0.000  1.596e-011     -10.797
Hfo_wOHAsO4-3    5.728e-017       0.000  5.728e-017     -16.242
Hfo_wHAsO4-      4.658e-018       0.000  4.658e-018     -17.332
Hfo_wH2AsO4      2.873e-019       0.000  2.873e-019     -18.542

Mno           
-5.605e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.411e-025       0.000  5.411e-025     -24.267
Mno_O3Ca         3.357e-026       0.000  3.358e-026     -25.474
Mno_O3-2         3.101e-026       0.000  3.101e-026     -25.508
Mno_O3HMn+       7.264e-027       0.000  7.264e-027     -26.139
Mno_O3H-         1.044e-027       0.000  1.044e-027     -26.981
Mno_O3Na-        6.531e-028       0.000  6.531e-028     -27.185
Mno_O3Mg         4.852e-028       0.000  4.852e-028     -27.314
Mno_O3HCa+       3.932e-028       0.000  3.933e-028     -27.405



Mno_O3Ba         1.726e-028       0.000  1.726e-028     -27.763
Mno_O3HMg+       3.848e-030       0.000  3.848e-030     -29.415
Mno_O3HBa+       3.616e-030       0.000  3.616e-030     -29.442
Mno_O3HNa        2.051e-030       0.000  2.051e-030     -29.688
Mno_O3H2         2.637e-032       0.000  2.637e-032     -31.579
Mno_O3H3+        1.783e-037       0.000  1.783e-037     -36.749
Mno_O3H3Cl       4.428e-040       0.000  4.428e-040     -39.354

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.198e-007  3.198e-007
Ba               5.434e-007  5.434e-007
C                9.420e-003  9.420e-003
Ca               2.228e-003  2.228e-003
Cl               9.873e-005  9.873e-005
Fe               5.996e-005  5.996e-005
K                1.893e-005  1.893e-005
Mg               8.388e-005  8.388e-005
Mn               3.793e-005  3.793e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.010      Charge balance
                                       pe  =  -4.025      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.272e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.308e-003
                       Total CO2 (mol/kg)  =  6.153e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.505e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.49
                               Iterations  =  43
                                  Total H  = 1.110274e+002
                                  Total O  = 5.552191e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.120e-007  1.024e-007    -6.951    -6.990    -0.039
   H+                    1.059e-007  9.774e-008    -6.975    -7.010    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.198e-007
   AsS(OH)(HS)-          3.191e-007  2.918e-007    -6.496    -6.535    -0.039
   H3AsO3                6.444e-010  6.455e-010    -9.191    -9.190     0.001
   H2AsO3-               5.114e-012  4.675e-012   -11.291   -11.330    -0.039
   As3S4(HS)2-           4.116e-016  3.763e-016   -15.386   -15.424    -0.039
   H4AsO3+               3.419e-017  3.126e-017   -16.466   -16.505    -0.039
   HAsO3-2               1.366e-019  9.544e-020   -18.865   -19.020    -0.156
   AsO3-3                4.363e-028  1.948e-028   -27.360   -27.710    -0.350
As(5)           2.907e-018
   H2AsO4-               1.509e-018  1.380e-018   -17.821   -17.860    -0.039
   HAsO4-2               1.398e-018  9.767e-019   -17.855   -18.010    -0.156
   AsO4-3                5.010e-023  2.237e-023   -22.300   -22.650    -0.350
   H3AsO4                2.686e-023  2.691e-023   -22.571   -22.570     0.001
Ba              5.434e-007
   Ba+2                  5.253e-007  3.671e-007    -6.280    -6.435    -0.156
   BaHCO3+               1.770e-008  1.619e-008    -7.752    -7.791    -0.039
   BaCO3                 4.179e-010  4.186e-010    -9.379    -9.378     0.001
   BaSO4                 1.841e-011  1.845e-011   -10.735   -10.734     0.001
   BaOH+                 1.392e-013  1.272e-013   -12.856   -12.895    -0.039



C(-4)           3.267e-003
   CH4                   3.267e-003  3.272e-003    -2.486    -2.485     0.001
C(4)            6.153e-003
   HCO3-                 5.018e-003  4.600e-003    -2.299    -2.337    -0.038
   CO2                   1.009e-003  1.011e-003    -2.996    -2.995     0.001
   CaHCO3+               9.631e-005  8.806e-005    -4.016    -4.055    -0.039
   MnHCO3+               8.276e-006  7.567e-006    -5.082    -5.121    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               5.212e-006  4.765e-006    -5.283    -5.322    -0.039
   MgHCO3+               3.358e-006  3.070e-006    -5.474    -5.513    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.124e-006  2.207e-006    -5.505    -5.656    -0.151
   FeCO3                 5.475e-007  5.484e-007    -6.262    -6.261     0.001
   NaHCO3                5.131e-007  5.140e-007    -6.290    -6.289     0.001
   MgCO3                 1.199e-007  1.201e-007    -6.921    -6.920     0.001
   BaHCO3+               1.770e-008  1.619e-008    -7.752    -7.791    -0.039
   NaCO3-                8.931e-009  8.166e-009    -8.049    -8.088    -0.039
   BaCO3                 4.179e-010  4.186e-010    -9.379    -9.378     0.001
Ca              2.228e-003
   Ca+2                  2.126e-003  1.501e-003    -2.672    -2.824    -0.151
   CaHCO3+               9.631e-005  8.806e-005    -4.016    -4.055    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.997e-008  3.002e-008    -7.523    -7.523     0.001
   CaOH+                 2.787e-009  2.548e-009    -8.555    -8.594    -0.039
   CaHSO4+               1.880e-014  1.719e-014   -13.726   -13.765    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.015e-005    -4.006    -4.045    -0.039
   MnCl+                 7.414e-009  6.778e-009    -8.130    -8.169    -0.039
   FeCl+                 1.410e-009  1.289e-009    -8.851    -8.890    -0.039
   MnCl2                 2.663e-013  2.667e-013   -12.575   -12.574     0.001
   MnCl3-                7.244e-018  6.623e-018   -17.140   -17.179    -0.039
   FeCl+2                3.639e-025  2.543e-025   -24.439   -24.595    -0.156
   FeCl2+                1.120e-028  1.024e-028   -27.951   -27.990    -0.039
   FeCl3                 9.217e-034  9.233e-034   -33.035   -33.035     0.001
Fe(2)           5.996e-005
   Fe(HS)2               3.904e-005  3.910e-005    -4.409    -4.408     0.001
   Fe+2                  1.482e-005  1.036e-005    -4.829    -4.985    -0.156
   FeHCO3+               5.212e-006  4.765e-006    -5.283    -5.322    -0.039
   FeCO3                 5.475e-007  5.484e-007    -6.262    -6.261     0.001
   Fe(HS)3-              3.031e-007  2.771e-007    -6.518    -6.557    -0.039
   FeOH+                 3.665e-008  3.351e-008    -7.436    -7.475    -0.039
   FeCl+                 1.410e-009  1.289e-009    -8.851    -8.890    -0.039
   FeSO4                 1.844e-010  1.847e-010    -9.734    -9.734     0.001
   Fe(OH)2               2.912e-012  2.917e-012   -11.536   -11.535     0.001
   Fe(OH)3-              1.213e-015  1.109e-015   -14.916   -14.955    -0.039
   FeHSO4+               1.298e-016  1.186e-016   -15.887   -15.926    -0.039
Fe(3)           5.064e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.286e-014  2.090e-014   -13.641   -13.680    -0.039
   Fe(OH)4-              2.810e-016  2.569e-016   -15.551   -15.590    -0.039
   FeOH+2                8.828e-018  6.169e-018   -17.054   -17.210    -0.156
   Fe+3                  2.092e-022  9.341e-023   -21.679   -22.030    -0.350
   FeCl+2                3.639e-025  2.543e-025   -24.439   -24.595    -0.156
   FeSO4+                1.123e-025  1.027e-025   -24.950   -24.988    -0.039
   FeCl2+                1.120e-028  1.024e-028   -27.951   -27.990    -0.039
   Fe(SO4)2-             2.464e-031  2.253e-031   -30.608   -30.647    -0.039
   FeHSO4+2              3.846e-032  2.688e-032   -31.415   -31.571    -0.156
   Fe2(OH)2+4            4.296e-033  1.024e-033   -32.367   -32.990    -0.623
   FeCl3                 9.217e-034  9.233e-034   -33.035   -33.035     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.377   -44.349    -0.973
H(0)            1.514e-009
   H2                    7.571e-010  7.584e-010    -9.121    -9.120     0.001
K               1.893e-005
   K+                    1.893e-005  1.728e-005    -4.723    -4.762    -0.039
   KSO4-                 1.332e-011  1.218e-011   -10.876   -10.915    -0.039
Mg              8.388e-005
   Mg+2                  8.040e-005  5.704e-005    -4.095    -4.244    -0.149



   MgHCO3+               3.358e-006  3.070e-006    -5.474    -5.513    -0.039
   MgCO3                 1.199e-007  1.201e-007    -6.921    -6.920     0.001
   MgOH+                 2.317e-009  2.118e-009    -8.635    -8.674    -0.039
   MgSO4                 1.338e-009  1.341e-009    -8.873    -8.873     0.001
Mn(2)           3.793e-005
   Mn+2                  2.641e-005  1.846e-005    -4.578    -4.734    -0.156
   MnHCO3+               8.276e-006  7.567e-006    -5.082    -5.121    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.414e-009  6.778e-009    -8.130    -8.169    -0.039
   MnOH+                 5.308e-009  4.853e-009    -8.275    -8.314    -0.039
   MnSO4                 3.285e-010  3.291e-010    -9.483    -9.483     0.001
   MnCl2                 2.663e-013  2.667e-013   -12.575   -12.574     0.001
   MnCl3-                7.244e-018  6.623e-018   -17.140   -17.179    -0.039
   Mn(OH)3-              3.424e-019  3.131e-019   -18.465   -18.504    -0.039
Mn(3)           1.206e-034
   Mn+3                  1.206e-034  5.386e-035   -33.919   -34.269    -0.350
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.039   -83.194    -0.156
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.564   -96.603    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.987e-004    -3.663    -3.702    -0.039
   NaHCO3                5.131e-007  5.140e-007    -6.290    -6.289     0.001
   NaCO3-                8.931e-009  8.166e-009    -8.049    -8.088    -0.039
   NaSO4-                1.092e-010  9.984e-011    -9.962   -10.001    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.141   -74.140     0.001
S(-2)           2.087e-004
   HS-                   7.118e-005  6.508e-005    -4.148    -4.187    -0.039
   H2S                   5.552e-005  5.562e-005    -4.256    -4.255     0.001
   Fe(HS)2               3.904e-005  3.910e-005    -4.409    -4.408     0.001
   AsS(OH)(HS)-          3.191e-007  2.918e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              3.031e-007  2.771e-007    -6.518    -6.557    -0.039
   S5-2                  2.283e-007  1.692e-007    -6.642    -6.772    -0.130
   S4-2                  1.349e-007  9.871e-008    -6.870    -7.006    -0.136
   S6-2                  1.167e-007  8.757e-008    -6.933    -7.058    -0.125
   S-2                   1.151e-010  8.042e-011    -9.939   -10.095    -0.156
   S3-2                  4.823e-011  3.478e-011   -10.317   -10.459    -0.142
   S2-2                  2.769e-012  1.974e-012   -11.558   -11.705    -0.147
   As3S4(HS)2-           4.116e-016  3.763e-016   -15.386   -15.424    -0.039
S(6)            1.745e-007
   SO4-2                 1.425e-007  1.003e-007    -6.846    -6.999    -0.153
   CaSO4                 2.997e-008  3.002e-008    -7.523    -7.523     0.001
   MgSO4                 1.338e-009  1.341e-009    -8.873    -8.873     0.001
   MnSO4                 3.285e-010  3.291e-010    -9.483    -9.483     0.001
   FeSO4                 1.844e-010  1.847e-010    -9.734    -9.734     0.001
   NaSO4-                1.092e-010  9.984e-011    -9.962   -10.001    -0.039
   BaSO4                 1.841e-011  1.845e-011   -10.735   -10.734     0.001
   KSO4-                 1.332e-011  1.218e-011   -10.876   -10.915    -0.039
   HSO4-                 1.042e-012  9.528e-013   -11.982   -12.021    -0.039
   CaHSO4+               1.880e-014  1.719e-014   -13.726   -13.765    -0.039
   FeHSO4+               1.298e-016  1.186e-016   -15.887   -15.926    -0.039
   FeSO4+                1.123e-025  1.027e-025   -24.950   -24.988    -0.039
   Fe(SO4)2-             2.464e-031  2.253e-031   -30.608   -30.647    -0.039
   FeHSO4+2              3.846e-032  2.688e-032   -31.415   -31.571    -0.156

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.46   -9.82   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.00  -18.38   -1.38  As2O3
Artinite         -9.72   -0.12    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.37  -45.14    8.23  As2O5
As2S3(am)        -7.07  -51.97  -44.90  As2S3
As_native        -5.61  -18.15  -12.53  As



Ba3(AsO4)2      -14.50  -64.61  -50.11  Ba3(AsO4)2
Barite           -3.46  -13.43   -9.97  BaSO4
Birnessite      -28.35   15.26   43.60  MnO2
Bixbyite        -25.87  -26.48   -0.61  Mn2O3
Brucite          -7.06    9.78   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.87  -53.77  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.37   -2.49   -2.86  CH4
Claudetite      -17.04  -18.38   -1.34  As2O3
CO2(g)           -1.53   -3.00   -1.47  CO2
Dolomite         -1.29  -18.38  -17.09  CaMg(CO3)2
Dolomite(d)      -1.84  -18.38  -16.54  CaMg(CO3)2
Epsomite         -9.10  -11.24   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.16   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.28  -37.75  -45.03  Fe3S4
Gypsum           -5.24   -9.82   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.20   33.83   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.21  -38.18  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.06  -29.82   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.58  -42.79   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.45  -41.73   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.87   -9.90   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.07   12.27   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.29  -14.40   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.80  -59.50  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.71   -1.91    3.80  MnS
MnSO4           -14.40  -11.73    2.67  MnSO4
Nahcolite        -5.49   -6.04   -0.55  NaHCO3
Natron          -11.75  -13.06   -1.31  Na2CO3:10H2O
Nesquehonite     -4.28   -9.90   -5.62  MgCO3:3H2O
Nsutite         -27.31   15.26   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.67  -51.97  -46.30  As2S3
Portlandite     -11.60   11.20   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.91    9.29   15.20  Mn(OH)2
Pyrolusite      -26.12   15.26   41.38  MnO2
Realgar          -3.43  -23.37  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.43  -44.68  -20.25  FeAsO4:2H2O
Siderite          0.25  -10.64  -10.89  FeCO3
Siderite(d)(3)   -0.19  -10.64  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.22  -14.40   -0.18  Na2SO4
Thermonatrite   -13.18  -13.06    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.53  -12.09   -8.56  BaCO3

Reaction step 37.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.48  -13.45   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.36   15.24   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.788e-002 -2.120e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.910e-005
Manganite          -13.09   12.25   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.239e-004  4.239e-004
Siderite(d)(3)      -0.17  -10.62  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.514e-004  Surface charge, eq

Hfo_s         
 5.265e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.235e-006       0.614  3.236e-006      -5.490
Hfo_sOMn+        1.681e-006       0.319  1.681e-006      -5.774
Hfo_sOFe+        2.787e-007       0.053  2.787e-007      -6.555
Hfo_sOH2+        4.477e-008       0.009  4.477e-008      -7.349
Hfo_sOH          2.274e-008       0.004  2.274e-008      -7.643
Hfo_sOHBa+2      2.400e-009       0.000  2.400e-009      -8.620
Hfo_sO-          2.647e-010       0.000  2.647e-010      -9.577

Hfo           
 1.514e-004  Surface charge, eq

Hfo_w         
 2.106e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.299e-004       0.617  1.299e-004      -3.886
Hfo_wOH          6.598e-005       0.313  6.599e-005      -4.181
Hfo_wOFe+        7.545e-006       0.036  7.546e-006      -5.122
Hfo_wOMn+        3.875e-006       0.018  3.875e-006      -5.412
Hfo_wOCa+        1.407e-006       0.007  1.407e-006      -5.852
Hfo_wOMg+        9.340e-007       0.004  9.341e-007      -6.030
Hfo_wO-          7.679e-007       0.004  7.679e-007      -6.115
Hfo_wOFeOH       2.011e-007       0.001  2.011e-007      -6.697
Hfo_wH2AsO3      1.110e-008       0.000  1.110e-008      -7.955



Hfo_wOHSO4-2     3.932e-011       0.000  3.932e-011     -10.405
Hfo_wSO4-        3.880e-011       0.000  3.881e-011     -10.411
Hfo_wOBa+        1.509e-011       0.000  1.509e-011     -10.821
Hfo_wOHAsO4-3    5.188e-017       0.000  5.188e-017     -16.285
Hfo_wHAsO4-      4.502e-018       0.000  4.502e-018     -17.347
Hfo_wH2AsO4      2.868e-019       0.000  2.868e-019     -18.542

Mno           
-1.980e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.953e-028       0.000  1.953e-028     -27.709
Mno_O3Ca         1.212e-029       0.000  1.212e-029     -28.916
Mno_O3-2         1.102e-029       0.000  1.102e-029     -28.958
Mno_O3HMn+       2.709e-030       0.000  2.709e-030     -29.567
Mno_O3H-         3.831e-031       0.000  3.831e-031     -30.417
Mno_O3Na-        2.320e-031       0.000  2.320e-031     -30.635
Mno_O3Mg         1.720e-031       0.000  1.720e-031     -30.764
Mno_O3HCa+       1.466e-031       0.000  1.466e-031     -30.834
Mno_O3Ba         6.116e-032       0.000  6.116e-032     -31.214
Mno_O3HMg+       1.409e-033       0.000  1.409e-033     -32.851
Mno_O3HBa+       1.323e-033       0.000  1.323e-033     -32.878
Mno_O3HNa        7.523e-034       0.000  7.523e-034     -33.124
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.985e-041       0.000  6.985e-041     -40.156
Mno_O3H3Cl       1.733e-043       0.000  1.733e-043     -42.761

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.198e-007  3.198e-007
Ba               5.434e-007  5.434e-007
C                9.663e-003  9.663e-003
Ca               2.270e-003  2.270e-003
Cl               9.873e-005  9.873e-005
Fe               6.203e-005  6.203e-005
K                1.893e-005  1.893e-005
Mg               8.393e-005  8.393e-005
Mn               3.870e-005  3.870e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.996      Charge balance
                                       pe  =  -4.010      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.399e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.400e-003
                       Total CO2 (mol/kg)  =  6.297e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.520e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.45
                               Iterations  =  28
                                  Total H  = 1.110278e+002
                                  Total O  = 5.552225e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.094e-007  1.010e-007    -6.961    -6.996    -0.035
   OH-                   1.085e-007  9.914e-008    -6.965    -7.004    -0.039
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.198e-007
   AsS(OH)(HS)-          3.192e-007  2.916e-007    -6.496    -6.535    -0.039
   H3AsO3                6.534e-010  6.545e-010    -9.185    -9.184     0.001
   H2AsO3-               5.023e-012  4.589e-012   -11.299   -11.338    -0.039
   As3S4(HS)2-           4.388e-016  4.010e-016   -15.358   -15.397    -0.039
   H4AsO3+               3.583e-017  3.274e-017   -16.446   -16.485    -0.039
   HAsO3-2               1.301e-019  9.070e-020   -18.886   -19.042    -0.157
   AsO3-3                4.040e-028  1.793e-028   -27.394   -27.747    -0.353
As(5)           2.828e-018
   H2AsO4-               1.490e-018  1.361e-018   -17.827   -17.866    -0.039
   HAsO4-2               1.338e-018  9.326e-019   -17.873   -18.030    -0.157
   AsO4-3                4.660e-023  2.068e-023   -22.332   -22.684    -0.353
   H3AsO4                2.737e-023  2.742e-023   -22.563   -22.562     0.001
Ba              5.434e-007
   Ba+2                  5.251e-007  3.659e-007    -6.280    -6.437    -0.157
   BaHCO3+               1.796e-008  1.641e-008    -7.746    -7.785    -0.039
   BaCO3                 4.101e-010  4.108e-010    -9.387    -9.386     0.001
   BaSO4                 1.769e-011  1.772e-011   -10.752   -10.751     0.001
   BaOH+                 1.344e-013  1.228e-013   -12.872   -12.911    -0.039
C(-4)           3.366e-003
   CH4                   3.366e-003  3.372e-003    -2.473    -2.472     0.001
C(4)            6.297e-003
   HCO3-                 5.106e-003  4.678e-003    -2.292    -2.330    -0.038
   CO2                   1.060e-003  1.062e-003    -2.975    -2.974     0.001
   CaHCO3+               9.955e-005  9.096e-005    -4.002    -4.041    -0.039
   MnHCO3+               8.555e-006  7.816e-006    -5.068    -5.107    -0.039
   FeHCO3+               5.645e-006  5.158e-006    -5.248    -5.288    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.409e-006  3.114e-006    -5.467    -5.507    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.084e-006  2.173e-006    -5.511    -5.663    -0.152
   FeCO3                 5.737e-007  5.747e-007    -6.241    -6.241     0.001
   NaHCO3                5.214e-007  5.223e-007    -6.283    -6.282     0.001
   MgCO3                 1.178e-007  1.180e-007    -6.929    -6.928     0.001
   BaHCO3+               1.796e-008  1.641e-008    -7.746    -7.785    -0.039
   NaCO3-                8.793e-009  8.034e-009    -8.056    -8.095    -0.039
   BaCO3                 4.101e-010  4.108e-010    -9.387    -9.386     0.001
Ca              2.270e-003
   Ca+2                  2.165e-003  1.524e-003    -2.665    -2.817    -0.152
   CaHCO3+               9.955e-005  9.096e-005    -4.002    -4.041    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.935e-008  2.940e-008    -7.532    -7.532     0.001
   CaOH+                 2.742e-009  2.505e-009    -8.562    -8.601    -0.039
   CaHSO4+               1.903e-014  1.739e-014   -13.721   -13.760    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.009e-005    -4.006    -4.045    -0.040
   MnCl+                 7.530e-009  6.880e-009    -8.123    -8.162    -0.039
   FeCl+                 1.501e-009  1.371e-009    -8.824    -8.863    -0.039
   MnCl2                 2.701e-013  2.706e-013   -12.568   -12.568     0.001
   MnCl3-                7.347e-018  6.713e-018   -17.134   -17.173    -0.039
   FeCl+2                4.019e-025  2.801e-025   -24.396   -24.553    -0.157
   FeCl2+                1.234e-028  1.127e-028   -27.909   -27.948    -0.039
   FeCl3                 1.014e-033  1.015e-033   -32.994   -32.993     0.001
Fe(2)           6.203e-005
   Fe(HS)2               3.965e-005  3.972e-005    -4.402    -4.401     0.001
   Fe+2                  1.582e-005  1.103e-005    -4.801    -4.958    -0.157
   FeHCO3+               5.645e-006  5.158e-006    -5.248    -5.288    -0.039
   FeCO3                 5.737e-007  5.747e-007    -6.241    -6.241     0.001
   Fe(HS)3-              3.010e-007  2.750e-007    -6.522    -6.561    -0.039
   FeOH+                 3.779e-008  3.453e-008    -7.423    -7.462    -0.039
   FeCl+                 1.501e-009  1.371e-009    -8.824    -8.863    -0.039
   FeSO4                 1.892e-010  1.895e-010    -9.723    -9.722     0.001
   Fe(OH)2               2.905e-012  2.910e-012   -11.537   -11.536     0.001
   Fe(OH)3-              1.172e-015  1.071e-015   -14.931   -14.970    -0.039



   FeHSO4+               1.376e-016  1.258e-016   -15.861   -15.900    -0.039
Fe(3)           5.140e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.362e-014  2.158e-014   -13.627   -13.666    -0.039
   Fe(OH)4-              2.722e-016  2.487e-016   -15.565   -15.604    -0.039
   FeOH+2                9.445e-018  6.582e-018   -17.025   -17.182    -0.157
   Fe+3                  2.320e-022  1.030e-022   -21.635   -21.987    -0.353
   FeCl+2                4.019e-025  2.801e-025   -24.396   -24.553    -0.157
   FeSO4+                1.194e-025  1.091e-025   -24.923   -24.962    -0.039
   FeCl2+                1.234e-028  1.127e-028   -27.909   -27.948    -0.039
   Fe(SO4)2-             2.525e-031  2.307e-031   -30.598   -30.637    -0.039
   FeHSO4+2              4.232e-032  2.950e-032   -31.373   -31.530    -0.157
   Fe2(OH)2+4            4.944e-033  1.166e-033   -32.306   -32.933    -0.627
   FeCl3                 1.014e-033  1.015e-033   -32.994   -32.993     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.299   -44.279    -0.980
H(0)            1.507e-009
   H2                    7.535e-010  7.548e-010    -9.123    -9.122     0.001
K               1.893e-005
   K+                    1.893e-005  1.727e-005    -4.723    -4.763    -0.040
   KSO4-                 1.284e-011  1.173e-011   -10.892   -10.931    -0.039
Mg              8.393e-005
   Mg+2                  8.040e-005  5.689e-005    -4.095    -4.245    -0.150
   MgHCO3+               3.409e-006  3.114e-006    -5.467    -5.507    -0.039
   MgCO3                 1.178e-007  1.180e-007    -6.929    -6.928     0.001
   MgOH+                 2.239e-009  2.046e-009    -8.650    -8.689    -0.039
   MgSO4                 1.287e-009  1.289e-009    -8.890    -8.890     0.001
Mn(2)           3.870e-005
   Mn+2                  2.690e-005  1.875e-005    -4.570    -4.727    -0.157
   MnHCO3+               8.555e-006  7.816e-006    -5.068    -5.107    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.530e-009  6.880e-009    -8.123    -8.162    -0.039
   MnOH+                 5.223e-009  4.772e-009    -8.282    -8.321    -0.039
   MnSO4                 3.217e-010  3.222e-010    -9.493    -9.492     0.001
   MnCl2                 2.701e-013  2.706e-013   -12.568   -12.568     0.001
   MnCl3-                7.347e-018  6.713e-018   -17.134   -17.173    -0.039
   Mn(OH)3-              3.158e-019  2.885e-019   -18.501   -18.540    -0.039
Mn(3)           1.277e-034
   Mn+3                  1.277e-034  5.665e-035   -33.894   -34.247    -0.353
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.083   -83.240    -0.157
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.594   -96.633    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.985e-004    -3.663    -3.702    -0.039
   NaHCO3                5.214e-007  5.223e-007    -6.283    -6.282     0.001
   NaCO3-                8.793e-009  8.034e-009    -8.056    -8.095    -0.039
   NaSO4-                1.053e-010  9.617e-011    -9.978   -10.017    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.137   -74.136     0.001
S(-2)           2.087e-004
   HS-                   6.958e-005  6.358e-005    -4.157    -4.197    -0.039
   H2S                   5.603e-005  5.612e-005    -4.252    -4.251     0.001
   Fe(HS)2               3.965e-005  3.972e-005    -4.402    -4.401     0.001
   AsS(OH)(HS)-          3.192e-007  2.916e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              3.010e-007  2.750e-007    -6.522    -6.561    -0.039
   S5-2                  2.163e-007  1.600e-007    -6.665    -6.796    -0.131
   S4-2                  1.279e-007  9.336e-008    -6.893    -7.030    -0.137
   S6-2                  1.106e-007  8.282e-008    -6.956    -7.082    -0.126
   S-2                   1.091e-010  7.606e-011    -9.962   -10.119    -0.157
   S3-2                  4.572e-011  3.290e-011   -10.340   -10.483    -0.143
   S2-2                  2.625e-012  1.867e-012   -11.581   -11.729    -0.148
   As3S4(HS)2-           4.388e-016  4.010e-016   -15.358   -15.397    -0.039
S(6)            1.690e-007
   SO4-2                 1.377e-007  9.665e-008    -6.861    -7.015    -0.154
   CaSO4                 2.935e-008  2.940e-008    -7.532    -7.532     0.001
   MgSO4                 1.287e-009  1.289e-009    -8.890    -8.890     0.001
   MnSO4                 3.217e-010  3.222e-010    -9.493    -9.492     0.001



   FeSO4                 1.892e-010  1.895e-010    -9.723    -9.722     0.001
   NaSO4-                1.053e-010  9.617e-011    -9.978   -10.017    -0.039
   BaSO4                 1.769e-011  1.772e-011   -10.752   -10.751     0.001
   KSO4-                 1.284e-011  1.173e-011   -10.892   -10.931    -0.039
   HSO4-                 1.038e-012  9.487e-013   -11.984   -12.023    -0.039
   CaHSO4+               1.903e-014  1.739e-014   -13.721   -13.760    -0.039
   FeHSO4+               1.376e-016  1.258e-016   -15.861   -15.900    -0.039
   FeSO4+                1.194e-025  1.091e-025   -24.923   -24.962    -0.039
   Fe(SO4)2-             2.525e-031  2.307e-031   -30.598   -30.637    -0.039
   FeHSO4+2              4.232e-032  2.950e-032   -31.373   -31.530    -0.157

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.47   -9.83   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.99  -18.37   -1.38  As2O3
Artinite         -9.76   -0.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.12    8.23  As2O5
As2S3(am)        -7.05  -51.95  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.57  -64.68  -50.11  Ba3(AsO4)2
Barite           -3.48  -13.45   -9.97  BaSO4
Birnessite      -28.36   15.24   43.60  MnO2
Bixbyite        -25.91  -26.52   -0.61  Mn2O3
Brucite          -7.09    9.75   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.91  -53.82  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.39   -2.47   -2.86  CH4
Claudetite      -17.03  -18.37   -1.34  As2O3
CO2(g)           -1.51   -2.97   -1.47  CO2
Dolomite         -1.30  -18.39  -17.09  CaMg(CO3)2
Dolomite(d)      -1.85  -18.39  -16.54  CaMg(CO3)2
Epsomite         -9.12  -11.26   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.30  -37.74  -45.03  Fe3S4
Gypsum           -5.25   -9.83   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.26   33.77   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.24  -38.20  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.12  -29.89   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.36  -43.19   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.57  -42.78   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.44  -41.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.62  -45.01   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.88   -9.91   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.09   12.25   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.31  -14.42   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.84  -59.55  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.73   -1.93    3.80  MnS
MnSO4           -14.41  -11.74    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3



Natron          -11.76  -13.07   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.91   -5.62  MgCO3:3H2O
Nsutite         -27.33   15.24   42.56  MnO2
O2(g)           -71.24  -74.14   -2.89  O2
Orpiment         -5.65  -51.95  -46.30  As2S3
Portlandite     -11.63   11.17   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.94    9.26   15.20  Mn(OH)2
Pyrolusite      -26.14   15.24   41.38  MnO2
Realgar          -3.42  -23.36  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.27  -10.62  -10.89  FeCO3
Siderite(d)(3)   -0.17  -10.62  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.24  -14.42   -0.18  Na2SO4
Thermonatrite   -13.19  -13.07    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.54  -12.10   -8.56  BaCO3

Reaction step 38.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.50  -13.47   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.38   15.22   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.784e-002 -2.162e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.053e-002 -7.126e-005
Manganite          -13.11   12.23   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.233e-004  4.233e-004
Siderite(d)(3)      -0.15  -10.60  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.527e-004  Surface charge, eq

Hfo_s         
 5.264e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.264e-006       0.620  3.264e-006      -5.486
Hfo_sOMn+        1.644e-006       0.312  1.644e-006      -5.784



Hfo_sOFe+        2.851e-007       0.054  2.851e-007      -6.545
Hfo_sOH2+        4.591e-008       0.009  4.591e-008      -7.338
Hfo_sOH          2.260e-008       0.004  2.260e-008      -7.646
Hfo_sOHBa+2      2.378e-009       0.000  2.378e-009      -8.624
Hfo_sO-          2.549e-010       0.000  2.549e-010      -9.594

Hfo           
 1.527e-004  Surface charge, eq

Hfo_w         
 2.106e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.314e-004       0.624  1.314e-004      -3.881
Hfo_wOH          6.468e-005       0.307  6.468e-005      -4.189
Hfo_wOFe+        7.614e-006       0.036  7.614e-006      -5.118
Hfo_wOMn+        3.737e-006       0.018  3.737e-006      -5.428
Hfo_wOCa+        1.357e-006       0.006  1.357e-006      -5.867
Hfo_wOMg+        8.852e-007       0.004  8.852e-007      -6.053
Hfo_wO-          7.295e-007       0.003  7.295e-007      -6.137
Hfo_wOFeOH       1.967e-007       0.001  1.967e-007      -6.706
Hfo_wH2AsO3      1.103e-008       0.000  1.103e-008      -7.957
Hfo_wSO4-        3.787e-011       0.000  3.787e-011     -10.422
Hfo_wOHSO4-2     3.719e-011       0.000  3.719e-011     -10.430
Hfo_wOBa+        1.429e-011       0.000  1.429e-011     -10.845
Hfo_wOHAsO4-3    4.715e-017       0.000  4.716e-017     -16.326
Hfo_wHAsO4-      4.356e-018       0.000  4.356e-018     -17.361
Hfo_wH2AsO4      2.863e-019       0.000  2.863e-019     -18.543

Mno           
-4.901e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.939e-025       0.000  4.939e-025     -24.306
Mno_O3Ca         3.065e-026       0.000  3.065e-026     -25.514
Mno_O3-2         2.745e-026       0.000  2.745e-026     -25.561
Mno_O3HMn+       7.067e-027       0.000  7.067e-027     -26.151
Mno_O3H-         9.846e-028       0.000  9.846e-028     -27.007
Mno_O3Na-        5.774e-028       0.000  5.774e-028     -27.239
Mno_O3Mg         4.274e-028       0.000  4.274e-028     -27.369
Mno_O3HCa+       3.826e-028       0.000  3.826e-028     -27.417
Mno_O3Ba         1.519e-028       0.000  1.519e-028     -27.819
Mno_O3HMg+       3.613e-030       0.000  3.613e-030     -29.442
Mno_O3HBa+       3.390e-030       0.000  3.391e-030     -29.470
Mno_O3HNa        1.932e-030       0.000  1.932e-030     -29.714
Mno_O3H2         2.652e-032       0.000  2.652e-032     -31.576
Mno_O3H3+        1.911e-037       0.000  1.911e-037     -36.719
Mno_O3H3Cl       4.738e-040       0.000  4.738e-040     -39.324

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.199e-007  3.199e-007
Ba               5.435e-007  5.435e-007
C                9.905e-003  9.905e-003
Ca               2.312e-003  2.312e-003
Cl               9.873e-005  9.873e-005
Fe               6.412e-005  6.412e-005
K                1.893e-005  1.893e-005
Mg               8.398e-005  8.398e-005
Mn               3.946e-005  3.946e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.982      Charge balance
                                       pe  =  -3.995      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.523e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.490e-003
                       Total CO2 (mol/kg)  =  6.439e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.534e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.40
                               Iterations  =  31
                                  Total H  = 1.110282e+002
                                  Total O  = 5.552258e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.130e-007  1.042e-007    -6.947    -6.982    -0.035
   OH-                   1.052e-007  9.608e-008    -6.978    -7.017    -0.039
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.199e-007
   AsS(OH)(HS)-          3.192e-007  2.915e-007    -6.496    -6.535    -0.039
   H3AsO3                6.624e-010  6.636e-010    -9.179    -9.178     0.001
   H2AsO3-               4.939e-012  4.510e-012   -11.306   -11.346    -0.039
   As3S4(HS)2-           4.668e-016  4.262e-016   -15.331   -15.370    -0.039
   H4AsO3+               3.751e-017  3.425e-017   -16.426   -16.465    -0.039
   HAsO3-2               1.243e-019  8.638e-020   -18.906   -19.064    -0.158
   AsO3-3                3.751e-028  1.655e-028   -27.426   -27.781    -0.355
As(5)           2.755e-018
   H2AsO4-               1.471e-018  1.344e-018   -17.832   -17.872    -0.039
   HAsO4-2               1.284e-018  8.923e-019   -17.891   -18.049    -0.158
   AsO4-3                4.348e-023  1.918e-023   -22.362   -22.717    -0.355
   H3AsO4                2.788e-023  2.792e-023   -22.555   -22.554     0.001
Ba              5.435e-007
   Ba+2                  5.248e-007  3.648e-007    -6.280    -6.438    -0.158
   BaHCO3+               1.821e-008  1.663e-008    -7.740    -7.779    -0.039
   BaCO3                 4.027e-010  4.034e-010    -9.395    -9.394     0.001
   BaSO4                 1.702e-011  1.705e-011   -10.769   -10.768     0.001
   BaOH+                 1.299e-013  1.186e-013   -12.886   -12.926    -0.039
C(-4)           3.466e-003
   CH4                   3.466e-003  3.472e-003    -2.460    -2.459     0.001
C(4)            6.439e-003
   HCO3-                 5.193e-003  4.755e-003    -2.285    -2.323    -0.038
   CO2                   1.112e-003  1.114e-003    -2.954    -2.953     0.001
   CaHCO3+               1.028e-004  9.385e-005    -3.988    -4.028    -0.039
   MnHCO3+               8.833e-006  8.065e-006    -5.054    -5.093    -0.039
   FeHCO3+               6.098e-006  5.568e-006    -5.215    -5.254    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.458e-006  3.158e-006    -5.461    -5.501    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.046e-006  2.141e-006    -5.516    -5.669    -0.153
   FeCO3                 6.003e-007  6.013e-007    -6.222    -6.221     0.001
   NaHCO3                5.296e-007  5.305e-007    -6.276    -6.275     0.001
   MgCO3                 1.157e-007  1.159e-007    -6.937    -6.936     0.001
   BaHCO3+               1.821e-008  1.663e-008    -7.740    -7.779    -0.039
   NaCO3-                8.661e-009  7.908e-009    -8.062    -8.102    -0.039
   BaCO3                 4.027e-010  4.034e-010    -9.395    -9.394     0.001
Ca              2.312e-003
   Ca+2                  2.203e-003  1.548e-003    -2.657    -2.810    -0.153
   CaHCO3+               1.028e-004  9.385e-005    -3.988    -4.028    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.874e-008  2.879e-008    -7.541    -7.541     0.001



   CaOH+                 2.700e-009  2.465e-009    -8.569    -8.608    -0.039
   CaHSO4+               1.925e-014  1.757e-014   -13.716   -13.755    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.002e-005    -4.006    -4.046    -0.040
   MnCl+                 7.644e-009  6.980e-009    -8.117    -8.156    -0.039
   FeCl+                 1.594e-009  1.455e-009    -8.798    -8.837    -0.039
   MnCl2                 2.738e-013  2.743e-013   -12.563   -12.562     0.001
   MnCl3-                7.448e-018  6.801e-018   -17.128   -17.167    -0.039
   FeCl+2                4.423e-025  3.074e-025   -24.354   -24.512    -0.158
   FeCl2+                1.354e-028  1.236e-028   -27.868   -27.908    -0.039
   FeCl3                 1.111e-033  1.113e-033   -32.954   -32.954     0.001
Fe(2)           6.412e-005
   Fe(HS)2               4.024e-005  4.031e-005    -4.395    -4.395     0.001
   Fe+2                  1.685e-005  1.171e-005    -4.773    -4.931    -0.158
   FeHCO3+               6.098e-006  5.568e-006    -5.215    -5.254    -0.039
   FeCO3                 6.003e-007  6.013e-007    -6.222    -6.221     0.001
   Fe(HS)3-              2.987e-007  2.728e-007    -6.525    -6.564    -0.039
   FeOH+                 3.893e-008  3.554e-008    -7.410    -7.449    -0.039
   FeCl+                 1.594e-009  1.455e-009    -8.798    -8.837    -0.039
   FeSO4                 1.939e-010  1.942e-010    -9.713    -9.712     0.001
   Fe(OH)2               2.898e-012  2.903e-012   -11.538   -11.537     0.001
   Fe(OH)3-              1.134e-015  1.035e-015   -14.945   -14.985    -0.039
   FeHSO4+               1.456e-016  1.330e-016   -15.837   -15.876    -0.039
Fe(3)           5.215e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.439e-014  2.227e-014   -13.613   -13.652    -0.039
   Fe(OH)4-              2.640e-016  2.410e-016   -15.578   -15.618    -0.039
   FeOH+2                1.008e-017  7.008e-018   -16.996   -17.154    -0.158
   Fe+3                  2.564e-022  1.131e-022   -21.591   -21.947    -0.355
   FeCl+2                4.423e-025  3.074e-025   -24.354   -24.512    -0.158
   FeSO4+                1.266e-025  1.156e-025   -24.897   -24.937    -0.039
   FeCl2+                1.354e-028  1.236e-028   -27.868   -27.908    -0.039
   Fe(SO4)2-             2.584e-031  2.359e-031   -30.588   -30.627    -0.039
   FeHSO4+2              4.641e-032  3.225e-032   -31.333   -31.491    -0.158
   Fe2(OH)2+4            5.664e-033  1.322e-033   -32.247   -32.879    -0.632
   FeCl3                 1.111e-033  1.113e-033   -32.954   -32.954     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.224   -44.211    -0.987
H(0)            1.500e-009
   H2                    7.500e-010  7.513e-010    -9.125    -9.124     0.001
K               1.893e-005
   K+                    1.893e-005  1.726e-005    -4.723    -4.763    -0.040
   KSO4-                 1.239e-011  1.131e-011   -10.907   -10.947    -0.039
Mg              8.398e-005
   Mg+2                  8.040e-005  5.676e-005    -4.095    -4.246    -0.151
   MgHCO3+               3.458e-006  3.158e-006    -5.461    -5.501    -0.039
   MgCO3                 1.157e-007  1.159e-007    -6.937    -6.936     0.001
   MgOH+                 2.166e-009  1.978e-009    -8.664    -8.704    -0.039
   MgSO4                 1.239e-009  1.241e-009    -8.907    -8.906     0.001
Mn(2)           3.946e-005
   Mn+2                  2.738e-005  1.903e-005    -4.563    -4.721    -0.158
   MnHCO3+               8.833e-006  8.065e-006    -5.054    -5.093    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.644e-009  6.980e-009    -8.117    -8.156    -0.039
   MnOH+                 5.142e-009  4.695e-009    -8.289    -8.328    -0.039
   MnSO4                 3.151e-010  3.156e-010    -9.502    -9.501     0.001
   MnCl2                 2.738e-013  2.743e-013   -12.563   -12.562     0.001
   MnCl3-                7.448e-018  6.801e-018   -17.128   -17.167    -0.039
   Mn(OH)3-              2.921e-019  2.667e-019   -18.535   -18.574    -0.039
Mn(3)           1.348e-034
   Mn+3                  1.348e-034  5.947e-035   -33.870   -34.226    -0.355
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.126   -83.284    -0.158
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.623   -96.663    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.984e-004    -3.663    -3.702    -0.039
   NaHCO3                5.296e-007  5.305e-007    -6.276    -6.275     0.001



   NaCO3-                8.661e-009  7.908e-009    -8.062    -8.102    -0.039
   NaSO4-                1.016e-010  9.273e-011    -9.993   -10.033    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.133   -74.132     0.001
S(-2)           2.087e-004
   HS-                   6.806e-005  6.214e-005    -4.167    -4.207    -0.039
   H2S                   5.650e-005  5.660e-005    -4.248    -4.247     0.001
   Fe(HS)2               4.024e-005  4.031e-005    -4.395    -4.395     0.001
   AsS(OH)(HS)-          3.192e-007  2.915e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              2.987e-007  2.728e-007    -6.525    -6.564    -0.039
   S5-2                  2.053e-007  1.516e-007    -6.688    -6.819    -0.132
   S4-2                  1.214e-007  8.844e-008    -6.916    -7.053    -0.138
   S6-2                  1.050e-007  7.846e-008    -6.979    -7.105    -0.126
   S-2                   1.037e-010  7.205e-011    -9.984   -10.142    -0.158
   S3-2                  4.341e-011  3.116e-011   -10.362   -10.506    -0.144
   S2-2                  2.493e-012  1.769e-012   -11.603   -11.752    -0.149
   As3S4(HS)2-           4.668e-016  4.262e-016   -15.331   -15.370    -0.039
S(6)            1.639e-007
   SO4-2                 1.332e-007  9.325e-008    -6.875    -7.030    -0.155
   CaSO4                 2.874e-008  2.879e-008    -7.541    -7.541     0.001
   MgSO4                 1.239e-009  1.241e-009    -8.907    -8.906     0.001
   MnSO4                 3.151e-010  3.156e-010    -9.502    -9.501     0.001
   FeSO4                 1.939e-010  1.942e-010    -9.713    -9.712     0.001
   NaSO4-                1.016e-010  9.273e-011    -9.993   -10.033    -0.039
   BaSO4                 1.702e-011  1.705e-011   -10.769   -10.768     0.001
   KSO4-                 1.239e-011  1.131e-011   -10.907   -10.947    -0.039
   HSO4-                 1.034e-012  9.445e-013   -11.985   -12.025    -0.039
   CaHSO4+               1.925e-014  1.757e-014   -13.716   -13.755    -0.039
   FeHSO4+               1.456e-016  1.330e-016   -15.837   -15.876    -0.039
   FeSO4+                1.266e-025  1.156e-025   -24.897   -24.937    -0.039
   Fe(SO4)2-             2.584e-031  2.359e-031   -30.588   -30.627    -0.039
   FeHSO4+2              4.641e-032  3.225e-032   -31.333   -31.491    -0.158

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.48   -9.84   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.98  -18.36   -1.38  As2O3
Artinite         -9.80   -0.20    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -7.02  -51.92  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.64  -64.75  -50.11  Ba3(AsO4)2
Barite           -3.50  -13.47   -9.97  BaSO4
Birnessite      -28.38   15.22   43.60  MnO2
Bixbyite        -25.95  -26.56   -0.61  Mn2O3
Brucite          -7.12    9.72   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.96  -53.87  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.40   -2.46   -2.86  CH4
Claudetite      -17.02  -18.36   -1.34  As2O3
CO2(g)           -1.49   -2.95   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.14  -11.28   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.31  -37.72  -45.03  Fe3S4
Gypsum           -5.26   -9.84   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S



Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.32   33.71   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.26  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.18  -29.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.43  -41.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.60  -44.99   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.11   12.23   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O
Mirabilite      -13.32  -14.44   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.89  -59.60  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.74   -1.94    3.80  MnS
MnSO4           -14.42  -11.75    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3
Natron          -11.76  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.35   15.22   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.62  -51.92  -46.30  As2S3
Portlandite     -11.65   11.15   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.96    9.24   15.20  Mn(OH)2
Pyrolusite      -26.16   15.22   41.38  MnO2
Realgar          -3.41  -23.35  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.29  -10.60  -10.89  FeCO3
Siderite(d)(3)   -0.15  -10.60  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.26  -14.44   -0.18  Na2SO4
Thermonatrite   -13.20  -13.07    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.11   -8.56  BaCO3

Reaction step 39.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.51  -13.48   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.40   15.20   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.780e-002 -2.203e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -7.344e-005
Manganite          -13.13   12.21   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.227e-004  4.227e-004
Siderite(d)(3)      -0.13  -10.58  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.541e-004  Surface charge, eq

Hfo_s         
 5.263e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.292e-006       0.625  3.292e-006      -5.483
Hfo_sOMn+        1.608e-006       0.306  1.608e-006      -5.794
Hfo_sOFe+        2.914e-007       0.055  2.914e-007      -6.536
Hfo_sOH2+        4.703e-008       0.009  4.703e-008      -7.328
Hfo_sOH          2.246e-008       0.004  2.246e-008      -7.649
Hfo_sOHBa+2      2.356e-009       0.000  2.356e-009      -8.628
Hfo_sO-          2.458e-010       0.000  2.458e-010      -9.609

Hfo           
 1.541e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.328e-004       0.631  1.328e-004      -3.877
Hfo_wOH          6.342e-005       0.301  6.342e-005      -4.198
Hfo_wOFe+        7.678e-006       0.036  7.679e-006      -5.115
Hfo_wOMn+        3.607e-006       0.017  3.607e-006      -5.443
Hfo_wOCa+        1.310e-006       0.006  1.310e-006      -5.883
Hfo_wOMg+        8.401e-007       0.004  8.401e-007      -6.076
Hfo_wO-          6.940e-007       0.003  6.940e-007      -6.159
Hfo_wOFeOH       1.924e-007       0.001  1.924e-007      -6.716
Hfo_wH2AsO3      1.097e-008       0.000  1.097e-008      -7.960
Hfo_wSO4-        3.696e-011       0.000  3.696e-011     -10.432
Hfo_wOHSO4-2     3.522e-011       0.000  3.522e-011     -10.453
Hfo_wOBa+        1.355e-011       0.000  1.355e-011     -10.868
Hfo_wOHAsO4-3    4.300e-017       0.000  4.300e-017     -16.367
Hfo_wHAsO4-      4.220e-018       0.000  4.220e-018     -17.375
Hfo_wH2AsO4      2.859e-019       0.000  2.859e-019     -18.544

Mno           
-4.581e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.714e-025       0.000  4.714e-025     -24.327
Mno_O3Ca         2.925e-026       0.000  2.925e-026     -25.534
Mno_O3-2         2.582e-026       0.000  2.582e-026     -25.588
Mno_O3HMn+       6.952e-027       0.000  6.952e-027     -26.158
Mno_O3H-         9.546e-028       0.000  9.546e-028     -27.020
Mno_O3Na-        5.427e-028       0.000  5.427e-028     -27.265
Mno_O3Mg         4.011e-028       0.000  4.011e-028     -27.397
Mno_O3HCa+       3.763e-028       0.000  3.763e-028     -27.424
Mno_O3Ba         1.424e-028       0.000  1.424e-028     -27.846



Mno_O3HMg+       3.494e-030       0.000  3.495e-030     -29.457
Mno_O3HBa+       3.277e-030       0.000  3.277e-030     -29.484
Mno_O3HNa        1.872e-030       0.000  1.872e-030     -29.728
Mno_O3H2         2.650e-032       0.000  2.650e-032     -31.577
Mno_O3H3+        1.968e-037       0.000  1.968e-037     -36.706
Mno_O3H3Cl       4.877e-040       0.000  4.877e-040     -39.312

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.200e-007  3.200e-007
Ba               5.435e-007  5.435e-007
C                1.015e-002  1.015e-002
Ca               2.353e-003  2.353e-003
Cl               9.873e-005  9.873e-005
Fe               6.624e-005  6.624e-005
K                1.893e-005  1.893e-005
Mg               8.403e-005  8.402e-005
Mn               4.021e-005  4.021e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.969      Charge balance
                                       pe  =  -3.981      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.646e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.580e-003
                       Total CO2 (mol/kg)  =  6.581e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.547e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.36
                               Iterations  =  36
                                  Total H  = 1.110286e+002
                                  Total O  = 5.552291e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.165e-007  1.074e-007    -6.934    -6.969    -0.035
   OH-                   1.022e-007  9.322e-008    -6.991    -7.031    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.200e-007
   AsS(OH)(HS)-          3.193e-007  2.914e-007    -6.496    -6.536    -0.040
   H3AsO3                6.716e-010  6.728e-010    -9.173    -9.172     0.001
   H2AsO3-               4.862e-012  4.436e-012   -11.313   -11.353    -0.040
   As3S4(HS)2-           4.956e-016  4.522e-016   -15.305   -15.345    -0.040
   H4AsO3+               3.922e-017  3.579e-017   -16.406   -16.446    -0.040
   HAsO3-2               1.189e-019  8.244e-020   -18.925   -19.084    -0.159
   AsO3-3                3.494e-028  1.532e-028   -27.457   -27.815    -0.358
As(5)           2.689e-018
   H2AsO4-               1.455e-018  1.327e-018   -17.837   -17.877    -0.040
   HAsO4-2               1.234e-018  8.553e-019   -17.909   -18.068    -0.159
   AsO4-3                4.067e-023  1.783e-023   -22.391   -22.749    -0.358
   H3AsO4                2.839e-023  2.844e-023   -22.547   -22.546     0.001
Ba              5.435e-007
   Ba+2                  5.246e-007  3.637e-007    -6.280    -6.439    -0.159
   BaHCO3+               1.845e-008  1.684e-008    -7.734    -7.774    -0.040
   BaCO3                 3.957e-010  3.964e-010    -9.403    -9.402     0.001
   BaSO4                 1.639e-011  1.641e-011   -10.786   -10.785     0.001
   BaOH+                 1.258e-013  1.147e-013   -12.900   -12.940    -0.040
C(-4)           3.566e-003



   CH4                   3.566e-003  3.572e-003    -2.448    -2.447     0.001
C(4)            6.581e-003
   HCO3-                 5.279e-003  4.830e-003    -2.277    -2.316    -0.039
   CO2                   1.164e-003  1.166e-003    -2.934    -2.933     0.001
   CaHCO3+               1.060e-004  9.673e-005    -3.975    -4.014    -0.040
   MnHCO3+               9.110e-006  8.313e-006    -5.040    -5.080    -0.040
   FeHCO3+               6.571e-006  5.996e-006    -5.182    -5.222    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.507e-006  3.200e-006    -5.455    -5.495    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.009e-006  2.110e-006    -5.522    -5.676    -0.154
   FeCO3                 6.271e-007  6.282e-007    -6.203    -6.202     0.001
   NaHCO3                5.376e-007  5.385e-007    -6.270    -6.269     0.001
   MgCO3                 1.138e-007  1.140e-007    -6.944    -6.943     0.001
   BaHCO3+               1.845e-008  1.684e-008    -7.734    -7.774    -0.040
   NaCO3-                8.536e-009  7.789e-009    -8.069    -8.109    -0.040
   BaCO3                 3.957e-010  3.964e-010    -9.403    -9.402     0.001
Ca              2.353e-003
   Ca+2                  2.241e-003  1.570e-003    -2.650    -2.804    -0.155
   CaHCO3+               1.060e-004  9.673e-005    -3.975    -4.014    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.816e-008  2.821e-008    -7.550    -7.550     0.001
   CaOH+                 2.659e-009  2.426e-009    -8.575    -8.615    -0.040
   CaHSO4+               1.945e-014  1.775e-014   -13.711   -13.751    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.996e-005    -4.006    -4.046    -0.040
   MnCl+                 7.756e-009  7.077e-009    -8.110    -8.150    -0.040
   FeCl+                 1.689e-009  1.542e-009    -8.772    -8.812    -0.040
   MnCl2                 2.774e-013  2.779e-013   -12.557   -12.556     0.001
   MnCl3-                7.547e-018  6.886e-018   -17.122   -17.162    -0.040
   FeCl+2                4.853e-025  3.364e-025   -24.314   -24.473    -0.159
   FeCl2+                1.482e-028  1.352e-028   -27.829   -27.869    -0.040
   FeCl3                 1.214e-033  1.216e-033   -32.916   -32.915     0.001
Fe(2)           6.624e-005
   Fe(HS)2               4.080e-005  4.087e-005    -4.389    -4.389     0.001
   Fe+2                  1.791e-005  1.241e-005    -4.747    -4.906    -0.159
   FeHCO3+               6.571e-006  5.996e-006    -5.182    -5.222    -0.040
   FeCO3                 6.271e-007  6.282e-007    -6.203    -6.202     0.001
   Fe(HS)3-              2.964e-007  2.705e-007    -6.528    -6.568    -0.040
   FeOH+                 4.006e-008  3.655e-008    -7.397    -7.437    -0.040
   FeCl+                 1.689e-009  1.542e-009    -8.772    -8.812    -0.040
   FeSO4                 1.984e-010  1.988e-010    -9.702    -9.702     0.001
   Fe(OH)2               2.892e-012  2.897e-012   -11.539   -11.538     0.001
   Fe(OH)3-              1.098e-015  1.002e-015   -14.959   -14.999    -0.040
   FeHSO4+               1.538e-016  1.403e-016   -15.813   -15.853    -0.040
Fe(3)           5.291e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.516e-014  2.296e-014   -13.599   -13.639    -0.040
   Fe(OH)4-              2.563e-016  2.338e-016   -15.591   -15.631    -0.040
   FeOH+2                1.074e-017  7.445e-018   -16.969   -17.128    -0.159
   Fe+3                  2.824e-022  1.238e-022   -21.549   -21.907    -0.358
   FeCl+2                4.853e-025  3.364e-025   -24.314   -24.473    -0.159
   FeSO4+                1.340e-025  1.223e-025   -24.873   -24.913    -0.040
   FeCl2+                1.482e-028  1.352e-028   -27.829   -27.869    -0.040
   Fe(SO4)2-             2.640e-031  2.409e-031   -30.578   -30.618    -0.040
   FeHSO4+2              5.071e-032  3.516e-032   -31.295   -31.454    -0.159
   Fe2(OH)2+4            6.460e-033  1.492e-033   -32.190   -32.826    -0.637
   FeCl3                 1.214e-033  1.216e-033   -32.916   -32.915     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.151   -44.145    -0.995
H(0)            1.493e-009
   H2                    7.467e-010  7.480e-010    -9.127    -9.126     0.001
K               1.893e-005
   K+                    1.893e-005  1.725e-005    -4.723    -4.763    -0.040
   KSO4-                 1.196e-011  1.091e-011   -10.922   -10.962    -0.040
Mg              8.403e-005
   Mg+2                  8.040e-005  5.662e-005    -4.095    -4.247    -0.152
   MgHCO3+               3.507e-006  3.200e-006    -5.455    -5.495    -0.040



   MgCO3                 1.138e-007  1.140e-007    -6.944    -6.943     0.001
   MgOH+                 2.098e-009  1.914e-009    -8.678    -8.718    -0.040
   MgSO4                 1.193e-009  1.195e-009    -8.923    -8.923     0.001
Mn(2)           4.021e-005
   Mn+2                  2.786e-005  1.931e-005    -4.555    -4.714    -0.159
   MnHCO3+               9.110e-006  8.313e-006    -5.040    -5.080    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.756e-009  7.077e-009    -8.110    -8.150    -0.040
   MnOH+                 5.065e-009  4.622e-009    -8.295    -8.335    -0.040
   MnSO4                 3.087e-010  3.092e-010    -9.510    -9.510     0.001
   MnCl2                 2.774e-013  2.779e-013   -12.557   -12.556     0.001
   MnCl3-                7.547e-018  6.886e-018   -17.122   -17.162    -0.040
   Mn(OH)3-              2.708e-019  2.471e-019   -18.567   -18.607    -0.040
Mn(3)           1.422e-034
   Mn+3                  1.422e-034  6.233e-035   -33.847   -34.205    -0.358
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.167   -83.326    -0.159
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.651   -96.691    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.983e-004    -3.663    -3.703    -0.039
   NaHCO3                5.376e-007  5.385e-007    -6.270    -6.269     0.001
   NaCO3-                8.536e-009  7.789e-009    -8.069    -8.109    -0.040
   NaSO4-                9.807e-011  8.948e-011   -10.008   -10.048    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.129   -74.128     0.001
S(-2)           2.087e-004
   HS-                   6.661e-005  6.078e-005    -4.176    -4.216    -0.040
   H2S                   5.696e-005  5.706e-005    -4.244    -4.244     0.001
   Fe(HS)2               4.080e-005  4.087e-005    -4.389    -4.389     0.001
   AsS(OH)(HS)-          3.193e-007  2.914e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.964e-007  2.705e-007    -6.528    -6.568    -0.040
   S5-2                  1.951e-007  1.438e-007    -6.710    -6.842    -0.132
   S4-2                  1.154e-007  8.392e-008    -6.938    -7.076    -0.138
   S6-2                  9.975e-008  7.445e-008    -7.001    -7.128    -0.127
   S-2                   9.863e-011  6.837e-011   -10.006   -10.165    -0.159
   S3-2                  4.128e-011  2.957e-011   -10.384   -10.529    -0.145
   S2-2                  2.371e-012  1.678e-012   -11.625   -11.775    -0.150
   As3S4(HS)2-           4.956e-016  4.522e-016   -15.305   -15.345    -0.040
S(6)            1.590e-007
   SO4-2                 1.290e-007  9.005e-008    -6.889    -7.045    -0.156
   CaSO4                 2.816e-008  2.821e-008    -7.550    -7.550     0.001
   MgSO4                 1.193e-009  1.195e-009    -8.923    -8.923     0.001
   MnSO4                 3.087e-010  3.092e-010    -9.510    -9.510     0.001
   FeSO4                 1.984e-010  1.988e-010    -9.702    -9.702     0.001
   NaSO4-                9.807e-011  8.948e-011   -10.008   -10.048    -0.040
   BaSO4                 1.639e-011  1.641e-011   -10.786   -10.785     0.001
   KSO4-                 1.196e-011  1.091e-011   -10.922   -10.962    -0.040
   HSO4-                 1.030e-012  9.401e-013   -11.987   -12.027    -0.040
   CaHSO4+               1.945e-014  1.775e-014   -13.711   -13.751    -0.040
   FeHSO4+               1.538e-016  1.403e-016   -15.813   -15.853    -0.040
   FeSO4+                1.340e-025  1.223e-025   -24.873   -24.913    -0.040
   Fe(SO4)2-             2.640e-031  2.409e-031   -30.578   -30.618    -0.040
   FeHSO4+2              5.071e-032  3.516e-032   -31.295   -31.454    -0.159

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.49   -9.85   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.96  -18.34   -1.38  As2O3
Artinite         -9.83   -0.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -7.00  -51.90  -44.90  As2S3
As_native        -5.60  -18.14  -12.53  As
Ba3(AsO4)2      -14.71  -64.82  -50.11  Ba3(AsO4)2



Barite           -3.51  -13.48   -9.97  BaSO4
Birnessite      -28.40   15.20   43.60  MnO2
Bixbyite        -25.99  -26.60   -0.61  Mn2O3
Brucite          -7.15    9.69   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.01  -53.91  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.41   -2.45   -2.86  CH4
Claudetite      -17.00  -18.34   -1.34  As2O3
CO2(g)           -1.47   -2.93   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.15  -11.29   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.33  -37.71  -45.03  Fe3S4
Gypsum           -5.27   -9.85   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.38   33.65   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.24  -30.00   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.34  -43.17   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.42  -41.70   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.58  -44.97   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.13   12.21   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.34  -14.45   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.93  -59.64  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.76   -1.96    3.80  MnS
MnSO4           -14.43  -11.76    2.67  MnSO4
Nahcolite        -5.47   -6.02   -0.55  NaHCO3
Natron          -11.77  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.36   15.20   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.60  -51.90  -46.30  As2S3
Portlandite     -11.67   11.13   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -5.98    9.22   15.20  Mn(OH)2
Pyrolusite      -26.18   15.20   41.38  MnO2
Realgar          -3.40  -23.35  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.31  -10.58  -10.89  FeCO3
Siderite(d)(3)   -0.13  -10.58  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.27  -14.45   -0.18  Na2SO4
Thermonatrite   -13.21  -13.08    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.12   -8.56  BaCO3

Reaction step 40.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.53  -13.50   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.42   15.18   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.776e-002 -2.243e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.565e-005
Manganite          -13.15   12.19   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.221e-004  4.221e-004
Siderite(d)(3)      -0.11  -10.56  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.553e-004  Surface charge, eq

Hfo_s         
 5.262e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.317e-006       0.630  3.318e-006      -5.479
Hfo_sOMn+        1.574e-006       0.299  1.574e-006      -5.803
Hfo_sOFe+        2.976e-007       0.057  2.976e-007      -6.526
Hfo_sOH2+        4.812e-008       0.009  4.812e-008      -7.318
Hfo_sOH          2.232e-008       0.004  2.232e-008      -7.651
Hfo_sOHBa+2      2.334e-009       0.000  2.335e-009      -8.632
Hfo_sO-          2.372e-010       0.000  2.372e-010      -9.625

Hfo           
 1.553e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.341e-004       0.637  1.341e-004      -3.872
Hfo_wOH          6.222e-005       0.296  6.222e-005      -4.206
Hfo_wOFe+        7.740e-006       0.037  7.740e-006      -5.111
Hfo_wOMn+        3.485e-006       0.017  3.485e-006      -5.458
Hfo_wOCa+        1.266e-006       0.006  1.266e-006      -5.898
Hfo_wOMg+        7.984e-007       0.004  7.984e-007      -6.098
Hfo_wO-          6.612e-007       0.003  6.612e-007      -6.180
Hfo_wOFeOH       1.884e-007       0.001  1.884e-007      -6.725
Hfo_wH2AsO3      1.091e-008       0.000  1.091e-008      -7.962
Hfo_wSO4-        3.608e-011       0.000  3.608e-011     -10.443



Hfo_wOHSO4-2     3.339e-011       0.000  3.339e-011     -10.476
Hfo_wOBa+        1.287e-011       0.000  1.288e-011     -10.890
Hfo_wOHAsO4-3    3.933e-017       0.000  3.933e-017     -16.405
Hfo_wHAsO4-      4.093e-018       0.000  4.093e-018     -17.388
Hfo_wH2AsO4      2.855e-019       0.000  2.855e-019     -18.544

Mno           
-1.620e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.701e-028       0.000  1.702e-028     -27.769
Mno_O3Ca         1.056e-029       0.000  1.056e-029     -28.976
Mno_O3-2         9.191e-030       0.000  9.191e-030     -29.037
Mno_O3HMn+       2.584e-030       0.000  2.584e-030     -29.588
Mno_O3H-         3.498e-031       0.000  3.499e-031     -30.456
Mno_O3Na-        1.930e-031       0.000  1.930e-031     -30.714
Mno_O3Mg         1.424e-031       0.000  1.424e-031     -30.846
Mno_O3HCa+       1.399e-031       0.000  1.399e-031     -30.854
Mno_O3Ba         5.054e-032       0.000  5.054e-032     -31.296
Mno_O3HMg+       1.278e-033       0.000  1.278e-033     -32.894
Mno_O3HBa+       1.198e-033       0.000  1.198e-033     -32.922
Mno_O3HNa        6.856e-034       0.000  6.856e-034     -33.164
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        7.649e-041       0.000  7.649e-041     -40.116
Mno_O3H3Cl       1.894e-043       0.000  1.894e-043     -42.723

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.200e-007  3.200e-007
Ba               5.435e-007  5.435e-007
C                1.039e-002  1.039e-002
Ca               2.393e-003  2.393e-003
Cl               9.873e-005  9.873e-005
Fe               6.838e-005  6.838e-005
K                1.893e-005  1.893e-005
Mg               8.407e-005  8.406e-005
Mn               4.095e-005  4.095e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.956      Charge balance
                                       pe  =  -3.967      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.766e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.668e-003
                       Total CO2 (mol/kg)  =  6.722e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.559e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.32
                               Iterations  =  54
                                  Total H  = 1.110290e+002
                                  Total O  = 5.552323e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.200e-007  1.106e-007    -6.921    -6.956    -0.036



   OH-                   9.928e-008  9.053e-008    -7.003    -7.043    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.200e-007
   AsS(OH)(HS)-          3.194e-007  2.912e-007    -6.496    -6.536    -0.040
   H3AsO3                6.808e-010  6.820e-010    -9.167    -9.166     0.001
   H2AsO3-               4.789e-012  4.367e-012   -11.320   -11.360    -0.040
   As3S4(HS)2-           5.250e-016  4.788e-016   -15.280   -15.320    -0.040
   H4AsO3+               4.097e-017  3.736e-017   -16.388   -16.428    -0.040
   HAsO3-2               1.140e-019  7.882e-020   -18.943   -19.103    -0.160
   AsO3-3                3.263e-028  1.422e-028   -27.486   -27.847    -0.361
As(5)           2.627e-018
   H2AsO4-               1.439e-018  1.312e-018   -17.842   -17.882    -0.040
   HAsO4-2               1.188e-018  8.212e-019   -17.925   -18.086    -0.160
   AsO4-3                3.814e-023  1.663e-023   -22.419   -22.779    -0.361
   H3AsO4                2.890e-023  2.895e-023   -22.539   -22.538     0.001
Ba              5.435e-007
   Ba+2                  5.244e-007  3.626e-007    -6.280    -6.441    -0.160
   BaHCO3+               1.869e-008  1.705e-008    -7.728    -7.768    -0.040
   BaCO3                 3.890e-010  3.897e-010    -9.410    -9.409     0.001
   BaSO4                 1.579e-011  1.582e-011   -10.802   -10.801     0.001
   BaOH+                 1.218e-013  1.111e-013   -12.914   -12.954    -0.040
C(-4)           3.665e-003
   CH4                   3.665e-003  3.672e-003    -2.436    -2.435     0.001
C(4)            6.722e-003
   HCO3-                 5.363e-003  4.904e-003    -2.271    -2.309    -0.039
   CO2                   1.217e-003  1.219e-003    -2.915    -2.914     0.001
   CaHCO3+               1.092e-004  9.960e-005    -3.962    -4.002    -0.040
   MnHCO3+               9.387e-006  8.559e-006    -5.027    -5.068    -0.040
   FeHCO3+               7.064e-006  6.442e-006    -5.151    -5.191    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.554e-006  3.241e-006    -5.449    -5.489    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.974e-006  2.080e-006    -5.527    -5.682    -0.155
   FeCO3                 6.543e-007  6.555e-007    -6.184    -6.183     0.001
   NaHCO3                5.454e-007  5.464e-007    -6.263    -6.262     0.001
   MgCO3                 1.119e-007  1.121e-007    -6.951    -6.950     0.001
   BaHCO3+               1.869e-008  1.705e-008    -7.728    -7.768    -0.040
   NaCO3-                8.417e-009  7.675e-009    -8.075    -8.115    -0.040
   BaCO3                 3.890e-010  3.897e-010    -9.410    -9.409     0.001
Ca              2.393e-003
   Ca+2                  2.278e-003  1.592e-003    -2.642    -2.798    -0.156
   CaHCO3+               1.092e-004  9.960e-005    -3.962    -4.002    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.760e-008  2.765e-008    -7.559    -7.558     0.001
   CaOH+                 2.621e-009  2.390e-009    -8.582    -8.622    -0.040
   CaHSO4+               1.964e-014  1.791e-014   -13.707   -13.747    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.990e-005    -4.006    -4.046    -0.041
   MnCl+                 7.865e-009  7.172e-009    -8.104    -8.144    -0.040
   FeCl+                 1.788e-009  1.630e-009    -8.748    -8.788    -0.040
   MnCl2                 2.810e-013  2.815e-013   -12.551   -12.551     0.001
   MnCl3-                7.643e-018  6.969e-018   -17.117   -17.157    -0.040
   FeCl+2                5.309e-025  3.671e-025   -24.275   -24.435    -0.160
   FeCl2+                1.617e-028  1.474e-028   -27.791   -27.831    -0.040
   FeCl3                 1.323e-033  1.325e-033   -32.878   -32.878     0.001
Fe(2)           6.838e-005
   Fe(HS)2               4.133e-005  4.140e-005    -4.384    -4.383     0.001
   Fe+2                  1.900e-005  1.313e-005    -4.721    -4.882    -0.160
   FeHCO3+               7.064e-006  6.442e-006    -5.151    -5.191    -0.040
   FeCO3                 6.543e-007  6.555e-007    -6.184    -6.183     0.001
   Fe(HS)3-              2.940e-007  2.681e-007    -6.532    -6.572    -0.040
   FeOH+                 4.119e-008  3.756e-008    -7.385    -7.425    -0.040
   FeCl+                 1.788e-009  1.630e-009    -8.748    -8.788    -0.040
   FeSO4                 2.029e-010  2.033e-010    -9.693    -9.692     0.001
   Fe(OH)2               2.886e-012  2.891e-012   -11.540   -11.539     0.001
   Fe(OH)3-              1.065e-015  9.713e-016   -14.973   -15.013    -0.040
   FeHSO4+               1.620e-016  1.477e-016   -15.790   -15.831    -0.040



Fe(3)           5.367e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.592e-014  2.364e-014   -13.586   -13.626    -0.040
   Fe(OH)4-              2.490e-016  2.271e-016   -15.604   -15.644    -0.040
   FeOH+2                1.142e-017  7.894e-018   -16.942   -17.103    -0.160
   Fe+3                  3.101e-022  1.352e-022   -21.508   -21.869    -0.361
   FeCl+2                5.309e-025  3.671e-025   -24.275   -24.435    -0.160
   FeSO4+                1.415e-025  1.290e-025   -24.849   -24.889    -0.040
   FeCl2+                1.617e-028  1.474e-028   -27.791   -27.831    -0.040
   Fe(SO4)2-             2.694e-031  2.457e-031   -30.570   -30.610    -0.040
   FeHSO4+2              5.525e-032  3.820e-032   -31.258   -31.418    -0.160
   Fe2(OH)2+4            7.338e-033  1.677e-033   -32.134   -32.775    -0.641
   FeCl3                 1.323e-033  1.325e-033   -32.878   -32.878     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.080   -44.082    -1.002
H(0)            1.487e-009
   H2                    7.435e-010  7.449e-010    -9.129    -9.128     0.001
K               1.893e-005
   K+                    1.893e-005  1.724e-005    -4.723    -4.764    -0.041
   KSO4-                 1.156e-011  1.054e-011   -10.937   -10.977    -0.040
Mg              8.407e-005
   Mg+2                  8.040e-005  5.648e-005    -4.095    -4.248    -0.153
   MgHCO3+               3.554e-006  3.241e-006    -5.449    -5.489    -0.040
   MgCO3                 1.119e-007  1.121e-007    -6.951    -6.950     0.001
   MgOH+                 2.034e-009  1.854e-009    -8.692    -8.732    -0.040
   MgSO4                 1.150e-009  1.152e-009    -8.939    -8.938     0.001
Mn(2)           4.095e-005
   Mn+2                  2.832e-005  1.958e-005    -4.548    -4.708    -0.160
   MnHCO3+               9.387e-006  8.559e-006    -5.027    -5.068    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.865e-009  7.172e-009    -8.104    -8.144    -0.040
   MnOH+                 4.992e-009  4.552e-009    -8.302    -8.342    -0.040
   MnSO4                 3.026e-010  3.031e-010    -9.519    -9.518     0.001
   MnCl2                 2.810e-013  2.815e-013   -12.551   -12.551     0.001
   MnCl3-                7.643e-018  6.969e-018   -17.117   -17.157    -0.040
   Mn(OH)3-              2.517e-019  2.295e-019   -18.599   -18.639    -0.040
Mn(3)           1.496e-034
   Mn+3                  1.496e-034  6.523e-035   -33.825   -34.186    -0.361
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.207   -83.367    -0.160
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.678   -96.718    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.981e-004    -3.663    -3.703    -0.040
   NaHCO3                5.454e-007  5.464e-007    -6.263    -6.262     0.001
   NaCO3-                8.417e-009  7.675e-009    -8.075    -8.115    -0.040
   NaSO4-                9.478e-011  8.643e-011   -10.023   -10.063    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.125   -74.124     0.001
S(-2)           2.087e-004
   HS-                   6.522e-005  5.947e-005    -4.186    -4.226    -0.040
   H2S                   5.739e-005  5.749e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.133e-005  4.140e-005    -4.384    -4.383     0.001
   AsS(OH)(HS)-          3.194e-007  2.912e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.940e-007  2.681e-007    -6.532    -6.572    -0.040
   S5-2                  1.858e-007  1.367e-007    -6.731    -6.864    -0.133
   S4-2                  1.099e-007  7.975e-008    -6.959    -7.098    -0.139
   S6-2                  9.495e-008  7.075e-008    -7.023    -7.150    -0.128
   S-2                   9.396e-011  6.497e-011   -10.027   -10.187    -0.160
   S3-2                  3.931e-011  2.810e-011   -10.405   -10.551    -0.146
   S2-2                  2.259e-012  1.595e-012   -11.646   -11.797    -0.151
   As3S4(HS)2-           5.250e-016  4.788e-016   -15.280   -15.320    -0.040
S(6)            1.544e-007
   SO4-2                 1.250e-007  8.704e-008    -6.903    -7.060    -0.157
   CaSO4                 2.760e-008  2.765e-008    -7.559    -7.558     0.001
   MgSO4                 1.150e-009  1.152e-009    -8.939    -8.938     0.001
   MnSO4                 3.026e-010  3.031e-010    -9.519    -9.518     0.001
   FeSO4                 2.029e-010  2.033e-010    -9.693    -9.692     0.001



   NaSO4-                9.478e-011  8.643e-011   -10.023   -10.063    -0.040
   BaSO4                 1.579e-011  1.582e-011   -10.802   -10.801     0.001
   KSO4-                 1.156e-011  1.054e-011   -10.937   -10.977    -0.040
   HSO4-                 1.026e-012  9.356e-013   -11.989   -12.029    -0.040
   CaHSO4+               1.964e-014  1.791e-014   -13.707   -13.747    -0.040
   FeHSO4+               1.620e-016  1.477e-016   -15.790   -15.831    -0.040
   FeSO4+                1.415e-025  1.290e-025   -24.849   -24.889    -0.040
   Fe(SO4)2-             2.694e-031  2.457e-031   -30.570   -30.610    -0.040
   FeHSO4+2              5.525e-032  3.820e-032   -31.258   -31.418    -0.160

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.50   -9.86   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.95  -18.33   -1.38  As2O3
Artinite         -9.87   -0.27    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.08    8.23  As2O5
As2S3(am)        -6.98  -51.88  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -14.77  -64.88  -50.11  Ba3(AsO4)2
Barite           -3.53  -13.50   -9.97  BaSO4
Birnessite      -28.42   15.18   43.60  MnO2
Bixbyite        -26.02  -26.63   -0.61  Mn2O3
Brucite          -7.18    9.66   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.05  -53.95  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.42   -2.44   -2.86  CH4
Claudetite      -16.99  -18.33   -1.34  As2O3
CO2(g)           -1.45   -2.91   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.17  -11.31   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.34  -37.70  -45.03  Fe3S4
Gypsum           -5.28   -9.86   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.44   33.59   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.29  -30.06   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.56  -44.95   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.15   12.19   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.35  -14.47   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.98  -59.68  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.78   -1.98    3.80  MnS
MnSO4           -14.44  -11.77    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O



Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.38   15.18   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.58  -51.88  -46.30  As2S3
Portlandite     -11.69   11.11   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.00    9.20   15.20  Mn(OH)2
Pyrolusite      -26.20   15.18   41.38  MnO2
Realgar          -3.39  -23.34  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.33  -10.56  -10.89  FeCO3
Siderite(d)(3)   -0.11  -10.56  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.29  -14.47   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 41.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.55  -13.52   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.44   15.17   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.283e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.788e-005
Manganite          -13.16   12.18   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.216e-004  4.216e-004
Siderite(d)(3)      -0.10  -10.55  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.565e-004  Surface charge, eq

Hfo_s         
 5.261e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.342e-006       0.635  3.342e-006      -5.476
Hfo_sOMn+        1.541e-006       0.293  1.542e-006      -5.812
Hfo_sOFe+        3.036e-007       0.058  3.036e-007      -6.518



Hfo_sOH2+        4.920e-008       0.009  4.920e-008      -7.308
Hfo_sOH          2.219e-008       0.004  2.219e-008      -7.654
Hfo_sOHBa+2      2.313e-009       0.000  2.313e-009      -8.636
Hfo_sO-          2.292e-010       0.000  2.292e-010      -9.640

Hfo           
 1.565e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.354e-004       0.643  1.354e-004      -3.868
Hfo_wOH          6.106e-005       0.290  6.106e-005      -4.214
Hfo_wOFe+        7.798e-006       0.037  7.799e-006      -5.108
Hfo_wOMn+        3.370e-006       0.016  3.370e-006      -5.472
Hfo_wOCa+        1.224e-006       0.006  1.224e-006      -5.912
Hfo_wOMg+        7.598e-007       0.004  7.599e-007      -6.119
Hfo_wO-          6.307e-007       0.003  6.307e-007      -6.200
Hfo_wOFeOH       1.845e-007       0.001  1.845e-007      -6.734
Hfo_wH2AsO3      1.085e-008       0.000  1.085e-008      -7.964
Hfo_wSO4-        3.524e-011       0.000  3.524e-011     -10.453
Hfo_wOHSO4-2     3.169e-011       0.000  3.170e-011     -10.499
Hfo_wOBa+        1.225e-011       0.000  1.225e-011     -10.912
Hfo_wOHAsO4-3    3.608e-017       0.000  3.608e-017     -16.443
Hfo_wHAsO4-      3.974e-018       0.000  3.974e-018     -17.401
Hfo_wH2AsO4      2.852e-019       0.000  2.852e-019     -18.545

Mno           
-1.537e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.647e-028       0.000  1.647e-028     -27.783
Mno_O3Ca         1.022e-029       0.000  1.022e-029     -28.991
Mno_O3-2         8.776e-030       0.000  8.776e-030     -29.057
Mno_O3HMn+       2.573e-030       0.000  2.573e-030     -29.590
Mno_O3H-         3.437e-031       0.000  3.437e-031     -30.464
Mno_O3Na-        1.842e-031       0.000  1.842e-031     -30.735
Mno_O3HCa+       1.393e-031       0.000  1.393e-031     -30.856
Mno_O3Mg         1.357e-031       0.000  1.357e-031     -30.868
Mno_O3Ba         4.812e-032       0.000  4.812e-032     -31.318
Mno_O3HMg+       1.252e-033       0.000  1.252e-033     -32.902
Mno_O3HBa+       1.173e-033       0.000  1.173e-033     -32.931
Mno_O3HNa        6.730e-034       0.000  6.731e-034     -33.172
Mno_O3H2         1.011e-035       0.000  1.011e-035     -34.995
Mno_O3H3+        7.952e-041       0.000  7.953e-041     -40.099
Mno_O3H3Cl       1.968e-043       0.000  1.968e-043     -42.706

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.201e-007  3.201e-007
Ba               5.435e-007  5.435e-007
C                1.063e-002  1.063e-002
Ca               2.433e-003  2.433e-003
Cl               9.873e-005  9.873e-005
Fe               7.055e-005  7.055e-005
K                1.893e-005  1.893e-005
Mg               8.411e-005  8.410e-005
Mn               4.169e-005  4.169e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.944      Charge balance
                                       pe  =  -3.954      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.886e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.754e-003
                       Total CO2 (mol/kg)  =  6.863e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.571e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.28
                               Iterations  =  37
                                  Total H  = 1.110294e+002
                                  Total O  = 5.552356e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.235e-007  1.137e-007    -6.908    -6.944    -0.036
   OH-                   9.656e-008  8.800e-008    -7.015    -7.056    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.201e-007
   AsS(OH)(HS)-          3.194e-007  2.911e-007    -6.496    -6.536    -0.040
   H3AsO3                6.901e-010  6.913e-010    -9.161    -9.160     0.001
   H2AsO3-               4.722e-012  4.303e-012   -11.326   -11.366    -0.040
   As3S4(HS)2-           5.552e-016  5.060e-016   -15.256   -15.296    -0.040
   H4AsO3+               4.275e-017  3.896e-017   -16.369   -16.409    -0.040
   HAsO3-2               1.094e-019  7.549e-020   -18.961   -19.122    -0.161
   AsO3-3                3.055e-028  1.324e-028   -27.515   -27.878    -0.363
As(5)           2.570e-018
   H2AsO4-               1.425e-018  1.298e-018   -17.846   -17.887    -0.040
   HAsO4-2               1.145e-018  7.897e-019   -17.941   -18.103    -0.161
   AsO4-3                3.586e-023  1.554e-023   -22.445   -22.808    -0.363
   H3AsO4                2.941e-023  2.946e-023   -22.532   -22.531     0.001
Ba              5.435e-007
   Ba+2                  5.242e-007  3.616e-007    -6.280    -6.442    -0.161
   BaHCO3+               1.893e-008  1.725e-008    -7.723    -7.763    -0.040
   BaCO3                 3.826e-010  3.833e-010    -9.417    -9.416     0.001
   BaSO4                 1.523e-011  1.526e-011   -10.817   -10.817     0.001
   BaOH+                 1.182e-013  1.077e-013   -12.927   -12.968    -0.040
C(-4)           3.765e-003
   CH4                   3.765e-003  3.772e-003    -2.424    -2.423     0.001
C(4)            6.863e-003
   HCO3-                 5.446e-003  4.977e-003    -2.264    -2.303    -0.039
   CO2                   1.271e-003  1.273e-003    -2.896    -2.895     0.001
   CaHCO3+               1.124e-004  1.025e-004    -3.949    -3.989    -0.040
   MnHCO3+               9.663e-006  8.806e-006    -5.015    -5.055    -0.040
   FeHCO3+               7.577e-006  6.905e-006    -5.121    -5.161    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.601e-006  3.282e-006    -5.444    -5.484    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.941e-006  2.052e-006    -5.531    -5.688    -0.156
   FeCO3                 6.817e-007  6.830e-007    -6.166    -6.166     0.001
   NaHCO3                5.532e-007  5.542e-007    -6.257    -6.256     0.001
   MgCO3                 1.102e-007  1.104e-007    -6.958    -6.957     0.001
   BaHCO3+               1.893e-008  1.725e-008    -7.723    -7.763    -0.040
   NaCO3-                8.303e-009  7.567e-009    -8.081    -8.121    -0.040
   BaCO3                 3.826e-010  3.833e-010    -9.417    -9.416     0.001
Ca              2.433e-003
   Ca+2                  2.315e-003  1.614e-003    -2.635    -2.792    -0.157
   CaHCO3+               1.124e-004  1.025e-004    -3.949    -3.989    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.706e-008  2.711e-008    -7.568    -7.567     0.001
   CaOH+                 2.584e-009  2.355e-009    -8.588    -8.628    -0.040



   CaHSO4+               1.982e-014  1.807e-014   -13.703   -13.743    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.984e-005    -4.006    -4.047    -0.041
   MnCl+                 7.973e-009  7.265e-009    -8.098    -8.139    -0.040
   FeCl+                 1.888e-009  1.721e-009    -8.724    -8.764    -0.040
   MnCl2                 2.844e-013  2.849e-013   -12.546   -12.545     0.001
   MnCl3-                7.737e-018  7.051e-018   -17.111   -17.152    -0.040
   FeCl+2                5.791e-025  3.994e-025   -24.237   -24.399    -0.161
   FeCl2+                1.759e-028  1.603e-028   -27.755   -27.795    -0.040
   FeCl3                 1.438e-033  1.440e-033   -32.842   -32.842     0.001
Fe(2)           7.055e-005
   Fe(HS)2               4.184e-005  4.192e-005    -4.378    -4.378     0.001
   Fe+2                  2.011e-005  1.387e-005    -4.697    -4.858    -0.161
   FeHCO3+               7.577e-006  6.905e-006    -5.121    -5.161    -0.040
   FeCO3                 6.817e-007  6.830e-007    -6.166    -6.166     0.001
   Fe(HS)3-              2.916e-007  2.658e-007    -6.535    -6.576    -0.040
   FeOH+                 4.231e-008  3.856e-008    -7.374    -7.414    -0.040
   FeCl+                 1.888e-009  1.721e-009    -8.724    -8.764    -0.040
   FeSO4                 2.073e-010  2.077e-010    -9.683    -9.683     0.001
   Fe(OH)2               2.880e-012  2.885e-012   -11.541   -11.540     0.001
   Fe(OH)3-              1.034e-015  9.422e-016   -14.986   -15.026    -0.040
   FeHSO4+               1.704e-016  1.553e-016   -15.769   -15.809    -0.040
Fe(3)           5.442e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.668e-014  2.432e-014   -13.574   -13.614    -0.040
   Fe(OH)4-              2.422e-016  2.207e-016   -15.616   -15.656    -0.040
   FeOH+2                1.211e-017  8.354e-018   -16.917   -17.078    -0.161
   Fe+3                  3.396e-022  1.472e-022   -21.469   -21.832    -0.363
   FeCl+2                5.791e-025  3.994e-025   -24.237   -24.399    -0.161
   FeSO4+                1.491e-025  1.359e-025   -24.827   -24.867    -0.040
   FeCl2+                1.759e-028  1.603e-028   -27.755   -27.795    -0.040
   Fe(SO4)2-             2.746e-031  2.503e-031   -30.561   -30.602    -0.040
   FeHSO4+2              6.000e-032  4.138e-032   -31.222   -31.383    -0.161
   Fe2(OH)2+4            8.301e-033  1.879e-033   -32.081   -32.726    -0.645
   FeCl3                 1.438e-033  1.440e-033   -32.842   -32.842     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.012   -44.020    -1.008
H(0)            1.481e-009
   H2                    7.405e-010  7.418e-010    -9.130    -9.130     0.001
K               1.893e-005
   K+                    1.893e-005  1.722e-005    -4.723    -4.764    -0.041
   KSO4-                 1.118e-011  1.019e-011   -10.952   -10.992    -0.040
Mg              8.411e-005
   Mg+2                  8.039e-005  5.635e-005    -4.095    -4.249    -0.154
   MgHCO3+               3.601e-006  3.282e-006    -5.444    -5.484    -0.040
   MgCO3                 1.102e-007  1.104e-007    -6.958    -6.957     0.001
   MgOH+                 1.973e-009  1.798e-009    -8.705    -8.745    -0.040
   MgSO4                 1.110e-009  1.112e-009    -8.955    -8.954     0.001
Mn(2)           4.169e-005
   Mn+2                  2.878e-005  1.985e-005    -4.541    -4.702    -0.161
   MnHCO3+               9.663e-006  8.806e-006    -5.015    -5.055    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.973e-009  7.265e-009    -8.098    -8.139    -0.040
   MnOH+                 4.922e-009  4.485e-009    -8.308    -8.348    -0.040
   MnSO4                 2.966e-010  2.972e-010    -9.528    -9.527     0.001
   MnCl2                 2.844e-013  2.849e-013   -12.546   -12.545     0.001
   MnCl3-                7.737e-018  7.051e-018   -17.111   -17.152    -0.040
   Mn(OH)3-              2.345e-019  2.137e-019   -18.630   -18.670    -0.040
Mn(3)           1.572e-034
   Mn+3                  1.572e-034  6.816e-035   -33.803   -34.166    -0.363
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.246   -83.407    -0.161
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.705   -96.745    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.980e-004    -3.663    -3.703    -0.040
   NaHCO3                5.532e-007  5.542e-007    -6.257    -6.256     0.001
   NaCO3-                8.303e-009  7.567e-009    -8.081    -8.121    -0.040



   NaSO4-                9.168e-011  8.355e-011   -10.038   -10.078    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.122   -74.121     0.001
S(-2)           2.087e-004
   HS-                   6.389e-005  5.822e-005    -4.195    -4.235    -0.040
   H2S                   5.780e-005  5.790e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.184e-005  4.192e-005    -4.378    -4.378     0.001
   AsS(OH)(HS)-          3.194e-007  2.911e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.916e-007  2.658e-007    -6.535    -6.576    -0.040
   S5-2                  1.771e-007  1.301e-007    -6.752    -6.886    -0.134
   S4-2                  1.048e-007  7.589e-008    -6.980    -7.120    -0.140
   S6-2                  9.050e-008  6.733e-008    -7.043    -7.172    -0.128
   S-2                   8.965e-011  6.183e-011   -10.047   -10.209    -0.161
   S3-2                  3.749e-011  2.674e-011   -10.426   -10.573    -0.147
   S2-2                  2.154e-012  1.518e-012   -11.667   -11.819    -0.152
   As3S4(HS)2-           5.552e-016  5.060e-016   -15.256   -15.296    -0.040
S(6)            1.500e-007
   SO4-2                 1.212e-007  8.419e-008    -6.917    -7.075    -0.158
   CaSO4                 2.706e-008  2.711e-008    -7.568    -7.567     0.001
   MgSO4                 1.110e-009  1.112e-009    -8.955    -8.954     0.001
   MnSO4                 2.966e-010  2.972e-010    -9.528    -9.527     0.001
   FeSO4                 2.073e-010  2.077e-010    -9.683    -9.683     0.001
   NaSO4-                9.168e-011  8.355e-011   -10.038   -10.078    -0.040
   BaSO4                 1.523e-011  1.526e-011   -10.817   -10.817     0.001
   KSO4-                 1.118e-011  1.019e-011   -10.952   -10.992    -0.040
   HSO4-                 1.022e-012  9.309e-013   -11.991   -12.031    -0.040
   CaHSO4+               1.982e-014  1.807e-014   -13.703   -13.743    -0.040
   FeHSO4+               1.704e-016  1.553e-016   -15.769   -15.809    -0.040
   FeSO4+                1.491e-025  1.359e-025   -24.827   -24.867    -0.040
   Fe(SO4)2-             2.746e-031  2.503e-031   -30.561   -30.602    -0.040
   FeHSO4+2              6.000e-032  4.138e-032   -31.222   -31.383    -0.161

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.94  -18.32   -1.38  As2O3
Artinite         -9.90   -0.30    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.96  -51.86  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -14.83  -64.94  -50.11  Ba3(AsO4)2
Barite           -3.55  -13.52   -9.97  BaSO4
Birnessite      -28.44   15.17   43.60  MnO2
Bixbyite        -26.06  -26.67   -0.61  Mn2O3
Brucite          -7.20    9.64   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.09  -53.99  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.44   -2.42   -2.86  CH4
Claudetite      -16.98  -18.32   -1.34  As2O3
CO2(g)           -1.43   -2.90   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.18  -11.32   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.35  -37.69  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl



Hausmannite     -27.49   33.54   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.35  -30.11   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.32  -43.15   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.54  -44.93   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.16   12.18   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.37  -14.48   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.02  -59.72  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.79   -1.99    3.80  MnS
MnSO4           -14.45  -11.78    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.78  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -27.40   15.17   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.56  -51.86  -46.30  As2S3
Portlandite     -11.70   11.10   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.01    9.19   15.20  Mn(OH)2
Pyrolusite      -26.21   15.17   41.38  MnO2
Realgar          -3.38  -23.33  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.34  -10.55  -10.89  FeCO3
Siderite(d)(3)   -0.10  -10.55  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.30  -14.48   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 42.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.56  -13.53   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.45   15.15   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.768e-002 -2.322e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.013e-005
Manganite          -13.18   12.16   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.210e-004  4.210e-004
Siderite(d)(3)      -0.08  -10.53  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.577e-004  Surface charge, eq

Hfo_s         
 5.260e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.365e-006       0.640  3.366e-006      -5.473
Hfo_sOMn+        1.510e-006       0.287  1.510e-006      -5.821
Hfo_sOFe+        3.096e-007       0.059  3.096e-007      -6.509
Hfo_sOH2+        5.026e-008       0.010  5.026e-008      -7.299
Hfo_sOH          2.205e-008       0.004  2.205e-008      -7.657
Hfo_sOHBa+2      2.293e-009       0.000  2.293e-009      -8.640
Hfo_sO-          2.216e-010       0.000  2.216e-010      -9.654

Hfo           
 1.577e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.366e-004       0.649  1.366e-004      -3.864
Hfo_wOH          5.994e-005       0.285  5.994e-005      -4.222
Hfo_wOFe+        7.854e-006       0.037  7.854e-006      -5.105
Hfo_wOMn+        3.261e-006       0.016  3.261e-006      -5.487
Hfo_wOCa+        1.185e-006       0.006  1.185e-006      -5.926
Hfo_wOMg+        7.240e-007       0.003  7.241e-007      -6.140
Hfo_wO-          6.024e-007       0.003  6.024e-007      -6.220
Hfo_wOFeOH       1.808e-007       0.001  1.808e-007      -6.743
Hfo_wH2AsO3      1.080e-008       0.000  1.080e-008      -7.967
Hfo_wSO4-        3.442e-011       0.000  3.442e-011     -10.463
Hfo_wOHSO4-2     3.012e-011       0.000  3.012e-011     -10.521
Hfo_wOBa+        1.166e-011       0.000  1.166e-011     -10.933
Hfo_wOHAsO4-3    3.319e-017       0.000  3.319e-017     -16.479
Hfo_wHAsO4-      3.862e-018       0.000  3.862e-018     -17.413
Hfo_wH2AsO4      2.849e-019       0.000  2.849e-019     -18.545

Mno           
-3.942e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.310e-025       0.000  4.311e-025     -24.365
Mno_O3Ca         2.675e-026       0.000  2.675e-026     -25.573
Mno_O3-2         2.267e-026       0.000  2.267e-026     -25.645
Mno_O3HMn+       6.921e-027       0.000  6.921e-027     -26.160
Mno_O3H-         9.125e-028       0.000  9.125e-028     -27.040
Mno_O3Na-        4.755e-028       0.000  4.755e-028     -27.323
Mno_O3HCa+       3.747e-028       0.000  3.747e-028     -27.426
Mno_O3Mg         3.496e-028       0.000  3.496e-028     -27.456
Mno_O3Ba         1.239e-028       0.000  1.239e-028     -27.907
Mno_O3HMg+       3.317e-030       0.000  3.317e-030     -29.479



Mno_O3HBa+       3.106e-030       0.000  3.106e-030     -29.508
Mno_O3HNa        1.786e-030       0.000  1.786e-030     -29.748
Mno_O3H2         2.758e-032       0.000  2.758e-032     -31.559
Mno_O3H3+        2.231e-037       0.000  2.231e-037     -36.652
Mno_O3H3Cl       5.516e-040       0.000  5.516e-040     -39.258

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.202e-007  3.201e-007
Ba               5.436e-007  5.435e-007
C                1.087e-002  1.087e-002
Ca               2.472e-003  2.472e-003
Cl               9.873e-005  9.873e-005
Fe               7.274e-005  7.274e-005
K                1.893e-005  1.893e-005
Mg               8.414e-005  8.414e-005
Mn               4.241e-005  4.241e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.932      Charge balance
                                       pe  =  -3.941      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.003e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.840e-003
                       Total CO2 (mol/kg)  =  7.003e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.583e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.25
                               Iterations  =  36
                                  Total H  = 1.110298e+002
                                  Total O  = 5.552388e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.270e-007  1.169e-007    -6.896    -6.932    -0.036
   OH-                   9.400e-008  8.561e-008    -7.027    -7.067    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.202e-007
   AsS(OH)(HS)-          3.194e-007  2.909e-007    -6.496    -6.536    -0.041
   H3AsO3                6.994e-010  7.007e-010    -9.155    -9.154     0.001
   H2AsO3-               4.659e-012  4.243e-012   -11.332   -11.372    -0.041
   As3S4(HS)2-           5.861e-016  5.338e-016   -15.232   -15.273    -0.041
   H4AsO3+               4.456e-017  4.058e-017   -16.351   -16.392    -0.041
   HAsO3-2               1.053e-019  7.242e-020   -18.978   -19.140    -0.162
   AsO3-3                2.867e-028  1.236e-028   -27.543   -27.908    -0.365
As(5)           2.517e-018
   H2AsO4-               1.411e-018  1.285e-018   -17.850   -17.891    -0.041
   HAsO4-2               1.105e-018  7.606e-019   -17.956   -18.119    -0.162
   AsO4-3                3.378e-023  1.456e-023   -22.471   -22.837    -0.365
   H3AsO4                2.992e-023  2.998e-023   -22.524   -22.523     0.001
Ba              5.436e-007
   Ba+2                  5.240e-007  3.605e-007    -6.281    -6.443    -0.162
   BaHCO3+               1.916e-008  1.745e-008    -7.718    -7.758    -0.041
   BaCO3                 3.766e-010  3.773e-010    -9.424    -9.423     0.001
   BaSO4                 1.470e-011  1.473e-011   -10.833   -10.832     0.001
   BaOH+                 1.147e-013  1.045e-013   -12.940   -12.981    -0.041
C(-4)           3.865e-003
   CH4                   3.865e-003  3.872e-003    -2.413    -2.412     0.001



C(4)            7.003e-003
   HCO3-                 5.528e-003  5.049e-003    -2.257    -2.297    -0.039
   CO2                   1.325e-003  1.327e-003    -2.878    -2.877     0.001
   CaHCO3+               1.156e-004  1.053e-004    -3.937    -3.977    -0.041
   MnHCO3+               9.938e-006  9.051e-006    -5.003    -5.043    -0.041
   FeHCO3+               8.110e-006  7.386e-006    -5.091    -5.132    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.647e-006  3.321e-006    -5.438    -5.479    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.910e-006  2.025e-006    -5.536    -5.693    -0.157
   FeCO3                 7.094e-007  7.107e-007    -6.149    -6.148     0.001
   NaHCO3                5.608e-007  5.618e-007    -6.251    -6.250     0.001
   MgCO3                 1.085e-007  1.087e-007    -6.965    -6.964     0.001
   BaHCO3+               1.916e-008  1.745e-008    -7.718    -7.758    -0.041
   NaCO3-                8.194e-009  7.463e-009    -8.086    -8.127    -0.041
   BaCO3                 3.766e-010  3.773e-010    -9.424    -9.423     0.001
Ca              2.472e-003
   Ca+2                  2.351e-003  1.635e-003    -2.629    -2.786    -0.158
   CaHCO3+               1.156e-004  1.053e-004    -3.937    -3.977    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.654e-008  2.659e-008    -7.576    -7.575     0.001
   CaOH+                 2.549e-009  2.321e-009    -8.594    -8.634    -0.041
   CaHSO4+               2.000e-014  1.821e-014   -13.699   -13.740    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.979e-005    -4.006    -4.047    -0.041
   MnCl+                 8.078e-009  7.357e-009    -8.093    -8.133    -0.041
   FeCl+                 1.991e-009  1.813e-009    -8.701    -8.742    -0.041
   MnCl2                 2.878e-013  2.883e-013   -12.541   -12.540     0.001
   MnCl3-                7.829e-018  7.131e-018   -17.106   -17.147    -0.041
   FeCl+2                6.300e-025  4.334e-025   -24.201   -24.363    -0.162
   FeCl2+                1.909e-028  1.738e-028   -27.719   -27.760    -0.041
   FeCl3                 1.558e-033  1.561e-033   -32.807   -32.807     0.001
Fe(2)           7.274e-005
   Fe(HS)2               4.233e-005  4.241e-005    -4.373    -4.373     0.001
   Fe+2                  2.126e-005  1.463e-005    -4.672    -4.835    -0.162
   FeHCO3+               8.110e-006  7.386e-006    -5.091    -5.132    -0.041
   FeCO3                 7.094e-007  7.107e-007    -6.149    -6.148     0.001
   Fe(HS)3-              2.892e-007  2.634e-007    -6.539    -6.579    -0.041
   FeOH+                 4.344e-008  3.956e-008    -7.362    -7.403    -0.041
   FeCl+                 1.991e-009  1.813e-009    -8.701    -8.742    -0.041
   FeSO4                 2.116e-010  2.120e-010    -9.674    -9.674     0.001
   Fe(OH)2               2.874e-012  2.879e-012   -11.541   -11.541     0.001
   Fe(OH)3-              1.005e-015  9.149e-016   -14.998   -15.039    -0.041
   FeHSO4+               1.789e-016  1.629e-016   -15.747   -15.788    -0.041
Fe(3)           5.518e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.744e-014  2.499e-014   -13.562   -13.602    -0.041
   Fe(OH)4-              2.358e-016  2.148e-016   -15.627   -15.668    -0.041
   FeOH+2                1.283e-017  8.826e-018   -16.892   -17.054    -0.162
   Fe+3                  3.708e-022  1.599e-022   -21.431   -21.796    -0.365
   FeCl+2                6.300e-025  4.334e-025   -24.201   -24.363    -0.162
   FeSO4+                1.568e-025  1.428e-025   -24.805   -24.845    -0.041
   FeCl2+                1.909e-028  1.738e-028   -27.719   -27.760    -0.041
   Fe(SO4)2-             2.796e-031  2.547e-031   -30.553   -30.594    -0.041
   FeHSO4+2              6.499e-032  4.471e-032   -31.187   -31.350    -0.162
   Fe2(OH)2+4            9.357e-033  2.097e-033   -32.029   -32.678    -0.650
   FeCl3                 1.558e-033  1.561e-033   -32.807   -32.807     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.946   -43.961    -1.015
H(0)            1.475e-009
   H2                    7.376e-010  7.389e-010    -9.132    -9.131     0.001
K               1.893e-005
   K+                    1.893e-005  1.721e-005    -4.723    -4.764    -0.041
   KSO4-                 1.082e-011  9.857e-012   -10.966   -11.006    -0.041
Mg              8.414e-005
   Mg+2                  8.038e-005  5.622e-005    -4.095    -4.250    -0.155
   MgHCO3+               3.647e-006  3.321e-006    -5.438    -5.479    -0.041
   MgCO3                 1.085e-007  1.087e-007    -6.965    -6.964     0.001



   MgOH+                 1.917e-009  1.746e-009    -8.717    -8.758    -0.041
   MgSO4                 1.072e-009  1.074e-009    -8.970    -8.969     0.001
Mn(2)           4.241e-005
   Mn+2                  2.923e-005  2.011e-005    -4.534    -4.697    -0.162
   MnHCO3+               9.938e-006  9.051e-006    -5.003    -5.043    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.078e-009  7.357e-009    -8.093    -8.133    -0.041
   MnOH+                 4.854e-009  4.421e-009    -8.314    -8.354    -0.041
   MnSO4                 2.909e-010  2.915e-010    -9.536    -9.535     0.001
   MnCl2                 2.878e-013  2.883e-013   -12.541   -12.540     0.001
   MnCl3-                7.829e-018  7.131e-018   -17.106   -17.147    -0.041
   Mn(OH)3-              2.189e-019  1.994e-019   -18.660   -18.700    -0.041
Mn(3)           1.650e-034
   Mn+3                  1.650e-034  7.112e-035   -33.783   -34.148    -0.365
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.283   -83.445    -0.162
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.730   -96.771    -0.041
Na              2.176e-004
   Na+                   2.171e-004  1.979e-004    -3.663    -3.704    -0.040
   NaHCO3                5.608e-007  5.618e-007    -6.251    -6.250     0.001
   NaCO3-                8.194e-009  7.463e-009    -8.086    -8.127    -0.041
   NaSO4-                8.874e-011  8.082e-011   -10.052   -10.092    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.118   -74.117     0.001
S(-2)           2.087e-004
   HS-                   6.262e-005  5.703e-005    -4.203    -4.244    -0.041
   H2S                   5.819e-005  5.830e-005    -4.235    -4.234     0.001
   Fe(HS)2               4.233e-005  4.241e-005    -4.373    -4.373     0.001
   AsS(OH)(HS)-          3.194e-007  2.909e-007    -6.496    -6.536    -0.041
   Fe(HS)3-              2.892e-007  2.634e-007    -6.539    -6.579    -0.041
   S5-2                  1.691e-007  1.240e-007    -6.772    -6.907    -0.135
   S4-2                  1.000e-007  7.232e-008    -7.000    -7.141    -0.141
   S6-2                  8.638e-008  6.416e-008    -7.064    -7.193    -0.129
   S-2                   8.564e-011  5.892e-011   -10.067   -10.230    -0.162
   S3-2                  3.580e-011  2.548e-011   -10.446   -10.594    -0.148
   S2-2                  2.057e-012  1.446e-012   -11.687   -11.840    -0.153
   As3S4(HS)2-           5.861e-016  5.338e-016   -15.232   -15.273    -0.041
S(6)            1.458e-007
   SO4-2                 1.176e-007  8.149e-008    -6.930    -7.089    -0.159
   CaSO4                 2.654e-008  2.659e-008    -7.576    -7.575     0.001
   MgSO4                 1.072e-009  1.074e-009    -8.970    -8.969     0.001
   MnSO4                 2.909e-010  2.915e-010    -9.536    -9.535     0.001
   FeSO4                 2.116e-010  2.120e-010    -9.674    -9.674     0.001
   NaSO4-                8.874e-011  8.082e-011   -10.052   -10.092    -0.041
   BaSO4                 1.470e-011  1.473e-011   -10.833   -10.832     0.001
   KSO4-                 1.082e-011  9.857e-012   -10.966   -11.006    -0.041
   HSO4-                 1.017e-012  9.263e-013   -11.993   -12.033    -0.041
   CaHSO4+               2.000e-014  1.821e-014   -13.699   -13.740    -0.041
   FeHSO4+               1.789e-016  1.629e-016   -15.747   -15.788    -0.041
   FeSO4+                1.568e-025  1.428e-025   -24.805   -24.845    -0.041
   Fe(SO4)2-             2.796e-031  2.547e-031   -30.553   -30.594    -0.041
   FeHSO4+2              6.499e-032  4.471e-032   -31.187   -31.350    -0.162

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.93  -18.31   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.05    8.23  As2O5
As2S3(am)        -6.94  -51.84  -44.90  As2S3
As_native        -5.59  -18.13  -12.53  As
Ba3(AsO4)2      -14.89  -65.00  -50.11  Ba3(AsO4)2
Barite           -3.56  -13.53   -9.97  BaSO4



Birnessite      -28.45   15.15   43.60  MnO2
Bixbyite        -26.09  -26.70   -0.61  Mn2O3
Brucite          -7.23    9.61   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.13  -54.03  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.45   -2.41   -2.86  CH4
Claudetite      -16.97  -18.31   -1.34  As2O3
CO2(g)           -1.41   -2.88   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.20  -11.34   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.29   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.55   33.48   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.34  -38.31  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.53  -42.74   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.40  -41.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.52  -44.91   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.18   12.16   25.34  MnOOH
Melanterite      -9.72  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.38  -14.50   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.06  -59.76  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.81   -2.01    3.80  MnS
MnSO4           -14.45  -11.79    2.67  MnSO4
Nahcolite        -5.45   -6.00   -0.55  NaHCO3
Natron          -11.79  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -27.42   15.15   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.54  -51.84  -46.30  As2S3
Portlandite     -11.72   11.08   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.03    9.17   15.20  Mn(OH)2
Pyrolusite      -26.23   15.15   41.38  MnO2
Realgar          -3.38  -23.32  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.36  -10.53  -10.89  FeCO3
Siderite(d)(3)   -0.08  -10.53  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.32  -14.50   -0.18  Na2SO4
Thermonatrite   -13.23  -13.10    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.14   -8.56  BaCO3

Reaction step 43.

Using solution 1.  River Water 



Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.58  -13.55   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.47   15.13   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.764e-002 -2.361e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.240e-005
Manganite          -13.20   12.14   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.204e-004  4.204e-004
Siderite(d)(3)      -0.06  -10.51  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.588e-004  Surface charge, eq

Hfo_s         
 5.259e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.388e-006       0.644  3.388e-006      -5.470
Hfo_sOMn+        1.480e-006       0.281  1.480e-006      -5.830
Hfo_sOFe+        3.154e-007       0.060  3.154e-007      -6.501
Hfo_sOH2+        5.130e-008       0.010  5.130e-008      -7.290
Hfo_sOH          2.191e-008       0.004  2.191e-008      -7.659
Hfo_sOHBa+2      2.272e-009       0.000  2.272e-009      -8.644
Hfo_sO-          2.144e-010       0.000  2.144e-010      -9.669

Hfo           
 1.588e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.378e-004       0.655  1.378e-004      -3.861
Hfo_wOH          5.887e-005       0.280  5.887e-005      -4.230
Hfo_wOFe+        7.907e-006       0.038  7.907e-006      -5.102
Hfo_wOMn+        3.159e-006       0.015  3.159e-006      -5.501
Hfo_wOCa+        1.147e-006       0.005  1.147e-006      -5.940
Hfo_wOMg+        6.908e-007       0.003  6.908e-007      -6.161
Hfo_wO-          5.761e-007       0.003  5.761e-007      -6.240
Hfo_wOFeOH       1.772e-007       0.001  1.772e-007      -6.752
Hfo_wH2AsO3      1.075e-008       0.000  1.075e-008      -7.969
Hfo_wSO4-        3.363e-011       0.000  3.363e-011     -10.473
Hfo_wOHSO4-2     2.865e-011       0.000  2.866e-011     -10.543



Hfo_wOBa+        1.112e-011       0.000  1.112e-011     -10.954
Hfo_wOHAsO4-3    3.061e-017       0.000  3.061e-017     -16.514
Hfo_wHAsO4-      3.757e-018       0.000  3.757e-018     -17.425
Hfo_wH2AsO4      2.846e-019       0.000  2.846e-019     -18.546

Mno           
-3.583e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.995e-025       0.000  3.995e-025     -24.398
Mno_O3Ca         2.479e-026       0.000  2.479e-026     -25.606
Mno_O3-2         2.074e-026       0.000  2.075e-026     -25.683
Mno_O3HMn+       6.588e-027       0.000  6.588e-027     -26.181
Mno_O3H-         8.575e-028       0.000  8.576e-028     -27.067
Mno_O3Na-        4.349e-028       0.000  4.349e-028     -27.362
Mno_O3HCa+       3.566e-028       0.000  3.567e-028     -27.448
Mno_O3Mg         3.192e-028       0.000  3.192e-028     -27.496
Mno_O3Ba         1.131e-028       0.000  1.131e-028     -27.946
Mno_O3HMg+       3.110e-030       0.000  3.110e-030     -29.507
Mno_O3HBa+       2.911e-030       0.000  2.911e-030     -29.536
Mno_O3HNa        1.677e-030       0.000  1.677e-030     -29.775
Mno_O3H2         2.662e-032       0.000  2.662e-032     -31.575
Mno_O3H3+        2.211e-037       0.000  2.211e-037     -36.655
Mno_O3H3Cl       5.465e-040       0.000  5.465e-040     -39.262

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.202e-007  3.202e-007
Ba               5.436e-007  5.436e-007
C                1.111e-002  1.111e-002
Ca               2.511e-003  2.511e-003
Cl               9.873e-005  9.873e-005
Fe               7.496e-005  7.496e-005
K                1.893e-005  1.893e-005
Mg               8.418e-005  8.417e-005
Mn               4.313e-005  4.313e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.921      Charge balance
                                       pe  =  -3.929      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.119e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.924e-003
                       Total CO2 (mol/kg)  =  7.143e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.594e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.21
                               Iterations  =  34
                                  Total H  = 1.110302e+002
                                  Total O  = 5.552421e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.305e-007  1.201e-007    -6.884    -6.921    -0.036
   OH-                   9.158e-008  8.336e-008    -7.038    -7.079    -0.041



   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.202e-007
   AsS(OH)(HS)-          3.195e-007  2.908e-007    -6.496    -6.536    -0.041
   H3AsO3                7.088e-010  7.101e-010    -9.150    -9.149     0.001
   H2AsO3-               4.600e-012  4.187e-012   -11.337   -11.378    -0.041
   As3S4(HS)2-           6.177e-016  5.623e-016   -15.209   -15.250    -0.041
   H4AsO3+               4.641e-017  4.224e-017   -16.333   -16.374    -0.041
   HAsO3-2               1.014e-019  6.958e-020   -18.994   -19.158    -0.163
   AsO3-3                2.696e-028  1.156e-028   -27.569   -27.937    -0.368
As(5)           2.467e-018
   H2AsO4-               1.399e-018  1.273e-018   -17.854   -17.895    -0.041
   HAsO4-2               1.069e-018  7.335e-019   -17.971   -18.135    -0.163
   AsO4-3                3.189e-023  1.368e-023   -22.496   -22.864    -0.368
   H3AsO4                3.044e-023  3.050e-023   -22.517   -22.516     0.001
Ba              5.436e-007
   Ba+2                  5.238e-007  3.595e-007    -6.281    -6.444    -0.163
   BaHCO3+               1.939e-008  1.765e-008    -7.713    -7.753    -0.041
   BaCO3                 3.708e-010  3.715e-010    -9.431    -9.430     0.001
   BaSO4                 1.420e-011  1.423e-011   -10.848   -10.847     0.001
   BaOH+                 1.115e-013  1.014e-013   -12.953   -12.994    -0.041
C(-4)           3.965e-003
   CH4                   3.965e-003  3.972e-003    -2.402    -2.401     0.001
C(4)            7.143e-003
   HCO3-                 5.608e-003  5.120e-003    -2.251    -2.291    -0.040
   CO2                   1.380e-003  1.382e-003    -2.860    -2.859     0.001
   CaHCO3+               1.188e-004  1.082e-004    -3.925    -3.966    -0.041
   MnHCO3+               1.021e-005  9.295e-006    -4.991    -5.032    -0.041
   FeHCO3+               8.662e-006  7.884e-006    -5.062    -5.103    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.691e-006  3.360e-006    -5.433    -5.474    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.879e-006  2.000e-006    -5.541    -5.699    -0.158
   FeCO3                 7.374e-007  7.388e-007    -6.132    -6.131     0.001
   NaHCO3                5.683e-007  5.694e-007    -6.245    -6.245     0.001
   MgCO3                 1.068e-007  1.070e-007    -6.971    -6.970     0.001
   BaHCO3+               1.939e-008  1.765e-008    -7.713    -7.753    -0.041
   NaCO3-                8.091e-009  7.364e-009    -8.092    -8.133    -0.041
   BaCO3                 3.708e-010  3.715e-010    -9.431    -9.430     0.001
Ca              2.511e-003
   Ca+2                  2.386e-003  1.656e-003    -2.622    -2.781    -0.159
   CaHCO3+               1.188e-004  1.082e-004    -3.925    -3.966    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.604e-008  2.609e-008    -7.584    -7.584     0.001
   CaOH+                 2.515e-009  2.289e-009    -8.599    -8.640    -0.041
   CaHSO4+               2.016e-014  1.835e-014   -13.695   -13.736    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.973e-005    -4.006    -4.047    -0.041
   MnCl+                 8.181e-009  7.446e-009    -8.087    -8.128    -0.041
   FeCl+                 2.096e-009  1.907e-009    -8.679    -8.720    -0.041
   MnCl2                 2.911e-013  2.917e-013   -12.536   -12.535     0.001
   MnCl3-                7.920e-018  7.209e-018   -17.101   -17.142    -0.041
   FeCl+2                6.836e-025  4.692e-025   -24.165   -24.329    -0.163
   FeCl2+                2.066e-028  1.881e-028   -27.685   -27.726    -0.041
   FeCl3                 1.684e-033  1.688e-033   -32.774   -32.773     0.001
Fe(2)           7.496e-005
   Fe(HS)2               4.279e-005  4.287e-005    -4.369    -4.368     0.001
   Fe+2                  2.244e-005  1.540e-005    -4.649    -4.812    -0.163
   FeHCO3+               8.662e-006  7.884e-006    -5.062    -5.103    -0.041
   FeCO3                 7.374e-007  7.388e-007    -6.132    -6.131     0.001
   Fe(HS)3-              2.867e-007  2.609e-007    -6.543    -6.583    -0.041
   FeOH+                 4.455e-008  4.055e-008    -7.351    -7.392    -0.041
   FeCl+                 2.096e-009  1.907e-009    -8.679    -8.720    -0.041
   FeSO4                 2.158e-010  2.162e-010    -9.666    -9.665     0.001
   Fe(OH)2               2.869e-012  2.874e-012   -11.542   -11.542     0.001
   Fe(OH)3-              9.769e-016  8.891e-016   -15.010   -15.051    -0.041
   FeHSO4+               1.874e-016  1.706e-016   -15.727   -15.768    -0.041
Fe(3)           5.593e-014



   Fe(OH)2+              2.820e-014  2.567e-014   -13.550   -13.591    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.297e-016  2.091e-016   -15.639   -15.680    -0.041
   FeOH+2                1.356e-017  9.309e-018   -16.868   -17.031    -0.163
   Fe+3                  4.038e-022  1.732e-022   -21.394   -21.762    -0.368
   FeCl+2                6.836e-025  4.692e-025   -24.165   -24.329    -0.163
   FeSO4+                1.647e-025  1.499e-025   -24.783   -24.824    -0.041
   FeCl2+                2.066e-028  1.881e-028   -27.685   -27.726    -0.041
   Fe(SO4)2-             2.844e-031  2.589e-031   -30.546   -30.587    -0.041
   FeHSO4+2              7.020e-032  4.819e-032   -31.154   -31.317    -0.163
   Fe2(OH)2+4            1.051e-032  2.333e-033   -31.978   -32.632    -0.654
   FeCl3                 1.684e-033  1.688e-033   -32.774   -32.773     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.881   -43.903    -1.021
H(0)            1.470e-009
   H2                    7.348e-010  7.362e-010    -9.134    -9.133     0.001
K               1.893e-005
   K+                    1.893e-005  1.720e-005    -4.723    -4.764    -0.041
   KSO4-                 1.048e-011  9.542e-012   -10.979   -11.020    -0.041
Mg              8.418e-005
   Mg+2                  8.037e-005  5.609e-005    -4.095    -4.251    -0.156
   MgHCO3+               3.691e-006  3.360e-006    -5.433    -5.474    -0.041
   MgCO3                 1.068e-007  1.070e-007    -6.971    -6.970     0.001
   MgOH+                 1.863e-009  1.696e-009    -8.730    -8.771    -0.041
   MgSO4                 1.036e-009  1.038e-009    -8.985    -8.984     0.001
Mn(2)           4.313e-005
   Mn+2                  2.968e-005  2.037e-005    -4.528    -4.691    -0.163
   MnHCO3+               1.021e-005  9.295e-006    -4.991    -5.032    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.181e-009  7.446e-009    -8.087    -8.128    -0.041
   MnOH+                 4.790e-009  4.360e-009    -8.320    -8.361    -0.041
   MnSO4                 2.854e-010  2.860e-010    -9.544    -9.544     0.001
   MnCl2                 2.911e-013  2.917e-013   -12.536   -12.535     0.001
   MnCl3-                7.920e-018  7.209e-018   -17.101   -17.142    -0.041
   Mn(OH)3-              2.048e-019  1.864e-019   -18.689   -18.730    -0.041
Mn(3)           1.728e-034
   Mn+3                  1.728e-034  7.412e-035   -33.762   -34.130    -0.368
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.320   -83.483    -0.163
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.755   -96.796    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.978e-004    -3.663    -3.704    -0.040
   NaHCO3                5.683e-007  5.694e-007    -6.245    -6.245     0.001
   NaCO3-                8.091e-009  7.364e-009    -8.092    -8.133    -0.041
   NaSO4-                8.596e-011  7.824e-011   -10.066   -10.107    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.115   -74.114     0.001
S(-2)           2.087e-004
   HS-                   6.140e-005  5.589e-005    -4.212    -4.253    -0.041
   H2S                   5.856e-005  5.867e-005    -4.232    -4.232     0.001
   Fe(HS)2               4.279e-005  4.287e-005    -4.369    -4.368     0.001
   AsS(OH)(HS)-          3.195e-007  2.908e-007    -6.496    -6.536    -0.041
   Fe(HS)3-              2.867e-007  2.609e-007    -6.543    -6.583    -0.041
   S5-2                  1.616e-007  1.183e-007    -6.792    -6.927    -0.135
   S4-2                  9.563e-008  6.901e-008    -7.019    -7.161    -0.142
   S6-2                  8.255e-008  6.123e-008    -7.083    -7.213    -0.130
   S-2                   8.191e-011  5.623e-011   -10.087   -10.250    -0.163
   S3-2                  3.423e-011  2.432e-011   -10.466   -10.614    -0.148
   S2-2                  1.967e-012  1.380e-012   -11.706   -11.860    -0.154
   As3S4(HS)2-           6.177e-016  5.623e-016   -15.209   -15.250    -0.041
S(6)            1.419e-007
   SO4-2                 1.142e-007  7.894e-008    -6.942    -7.103    -0.160
   CaSO4                 2.604e-008  2.609e-008    -7.584    -7.584     0.001
   MgSO4                 1.036e-009  1.038e-009    -8.985    -8.984     0.001
   MnSO4                 2.854e-010  2.860e-010    -9.544    -9.544     0.001
   FeSO4                 2.158e-010  2.162e-010    -9.666    -9.665     0.001
   NaSO4-                8.596e-011  7.824e-011   -10.066   -10.107    -0.041



   BaSO4                 1.420e-011  1.423e-011   -10.848   -10.847     0.001
   KSO4-                 1.048e-011  9.542e-012   -10.979   -11.020    -0.041
   HSO4-                 1.012e-012  9.215e-013   -11.995   -12.036    -0.041
   CaHSO4+               2.016e-014  1.835e-014   -13.695   -13.736    -0.041
   FeHSO4+               1.874e-016  1.706e-016   -15.727   -15.768    -0.041
   FeSO4+                1.647e-025  1.499e-025   -24.783   -24.824    -0.041
   Fe(SO4)2-             2.844e-031  2.589e-031   -30.546   -30.587    -0.041
   FeHSO4+2              7.020e-032  4.819e-032   -31.154   -31.317    -0.163

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.92  -18.30   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.92  -51.82  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -14.95  -65.06  -50.11  Ba3(AsO4)2
Barite           -3.58  -13.55   -9.97  BaSO4
Birnessite      -28.47   15.13   43.60  MnO2
Bixbyite        -26.13  -26.74   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.17  -54.07  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.46   -2.40   -2.86  CH4
Claudetite      -16.96  -18.30   -1.34  As2O3
CO2(g)           -1.39   -2.86   -1.47  CO2
Dolomite         -1.34  -18.43  -17.09  CaMg(CO3)2
Dolomite(d)      -1.89  -18.43  -16.54  CaMg(CO3)2
Epsomite         -9.21  -11.35   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.60   33.43   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.36  -38.33  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.45  -30.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.30  -43.13   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.50  -44.89   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.92   -9.95   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.20   12.14   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.40  -14.51   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.09  -59.80  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.82   -2.02    3.80  MnS
MnSO4           -14.46  -11.79    2.67  MnSO4
Nahcolite        -5.45   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.33   -9.95   -5.62  MgCO3:3H2O



Nsutite         -27.43   15.13   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.52  -51.82  -46.30  As2S3
Portlandite     -11.74   11.06   22.80  Ca(OH)2
Pyrite           11.14   -7.33  -18.48  FeS2
Pyrochroite      -6.05    9.15   15.20  Mn(OH)2
Pyrolusite      -26.25   15.13   41.38  MnO2
Realgar          -3.37  -23.31  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.38  -10.51  -10.89  FeCO3
Siderite(d)(3)   -0.06  -10.51  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.33  -14.51   -0.18  Na2SO4
Thermonatrite   -13.23  -13.11    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.14   -8.56  BaCO3

Reaction step 44.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.59  -13.56   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.48   15.12   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.399e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.470e-005
Manganite          -13.21   12.13   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.198e-004  4.198e-004
Siderite(d)(3)      -0.05  -10.50  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.598e-004  Surface charge, eq

Hfo_s         
 5.258e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.409e-006       0.648  3.409e-006      -5.467
Hfo_sOMn+        1.451e-006       0.276  1.451e-006      -5.838
Hfo_sOFe+        3.211e-007       0.061  3.211e-007      -6.493
Hfo_sOH2+        5.232e-008       0.010  5.233e-008      -7.281



Hfo_sOH          2.178e-008       0.004  2.178e-008      -7.662
Hfo_sOHBa+2      2.252e-009       0.000  2.252e-009      -8.647
Hfo_sO-          2.077e-010       0.000  2.077e-010      -9.683

Hfo           
 1.598e-004  Surface charge, eq

Hfo_w         
 2.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.389e-004       0.661  1.389e-004      -3.857
Hfo_wOH          5.784e-005       0.275  5.784e-005      -4.238
Hfo_wOFe+        7.957e-006       0.038  7.957e-006      -5.099
Hfo_wOMn+        3.061e-006       0.015  3.061e-006      -5.514
Hfo_wOCa+        1.112e-006       0.005  1.112e-006      -5.954
Hfo_wOMg+        6.598e-007       0.003  6.599e-007      -6.181
Hfo_wO-          5.515e-007       0.003  5.515e-007      -6.258
Hfo_wOFeOH       1.738e-007       0.001  1.738e-007      -6.760
Hfo_wH2AsO3      1.070e-008       0.000  1.070e-008      -7.971
Hfo_wSO4-        3.287e-011       0.000  3.287e-011     -10.483
Hfo_wOHSO4-2     2.729e-011       0.000  2.729e-011     -10.564
Hfo_wOBa+        1.062e-011       0.000  1.062e-011     -10.974
Hfo_wOHAsO4-3    2.830e-017       0.000  2.830e-017     -16.548
Hfo_wHAsO4-      3.658e-018       0.000  3.658e-018     -17.437
Hfo_wH2AsO4      2.843e-019       0.000  2.844e-019     -18.546

Mno           
-3.386e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.848e-025       0.000  3.848e-025     -24.415
Mno_O3Ca         2.388e-026       0.000  2.388e-026     -25.622
Mno_O3-2         1.974e-026       0.000  1.974e-026     -25.705
Mno_O3HMn+       6.512e-027       0.000  6.512e-027     -26.186
Mno_O3H-         8.373e-028       0.000  8.373e-028     -27.077
Mno_O3Na-        4.135e-028       0.000  4.135e-028     -27.383
Mno_O3HCa+       3.525e-028       0.000  3.525e-028     -27.453
Mno_O3Mg         3.030e-028       0.000  3.030e-028     -27.519
Mno_O3Ba         1.073e-028       0.000  1.073e-028     -27.969
Mno_O3HMg+       3.029e-030       0.000  3.029e-030     -29.519
Mno_O3HBa+       2.834e-030       0.000  2.834e-030     -29.548
Mno_O3HNa        1.637e-030       0.000  1.637e-030     -29.786
Mno_O3H2         2.667e-032       0.000  2.667e-032     -31.574
Mno_O3H3+        2.273e-037       0.000  2.273e-037     -36.643
Mno_O3H3Cl       5.615e-040       0.000  5.615e-040     -39.251

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.202e-007
Ba               5.436e-007  5.436e-007
C                1.135e-002  1.135e-002
Ca               2.549e-003  2.549e-003
Cl               9.873e-005  9.873e-005
Fe               7.721e-005  7.721e-005
K                1.893e-005  1.893e-005
Mg               8.421e-005  8.420e-005
Mn               4.384e-005  4.384e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.909      Charge balance
                                       pe  =  -3.917      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.233e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.007e-003
                       Total CO2 (mol/kg)  =  7.282e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.604e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.18
                               Iterations  =  30
                                  Total H  = 1.110306e+002
                                  Total O  = 5.552453e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.340e-007  1.232e-007    -6.873    -6.909    -0.036
   OH-                   8.930e-008  8.123e-008    -7.049    -7.090    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.195e-007  2.907e-007    -6.495    -6.537    -0.041
   H3AsO3                7.181e-010  7.195e-010    -9.144    -9.143     0.001
   H2AsO3-               4.545e-012  4.134e-012   -11.342   -11.384    -0.041
   As3S4(HS)2-           6.500e-016  5.913e-016   -15.187   -15.228    -0.041
   H4AsO3+               4.828e-017  4.392e-017   -16.316   -16.357    -0.041
   HAsO3-2               9.777e-020  6.695e-020   -19.010   -19.174    -0.164
   AsO3-3                2.542e-028  1.084e-028   -27.595   -27.965    -0.370
As(5)           2.421e-018
   H2AsO4-               1.387e-018  1.262e-018   -17.858   -17.899    -0.041
   HAsO4-2               1.034e-018  7.084e-019   -17.985   -18.150    -0.164
   H3AsO4                3.095e-023  3.101e-023   -22.509   -22.508     0.001
   AsO4-3                3.017e-023  1.287e-023   -22.520   -22.890    -0.370
Ba              5.436e-007
   Ba+2                  5.236e-007  3.586e-007    -6.281    -6.445    -0.164
   BaHCO3+               1.961e-008  1.784e-008    -7.708    -7.749    -0.041
   BaCO3                 3.652e-010  3.659e-010    -9.437    -9.437     0.001
   BaSO4                 1.373e-011  1.375e-011   -10.862   -10.862     0.001
   BaOH+                 1.084e-013  9.859e-014   -12.965   -13.006    -0.041
C(-4)           4.064e-003
   CH4                   4.064e-003  4.072e-003    -2.391    -2.390     0.001
C(4)            7.282e-003
   HCO3-                 5.688e-003  5.190e-003    -2.245    -2.285    -0.040
   CO2                   1.435e-003  1.438e-003    -2.843    -2.842     0.001
   CaHCO3+               1.220e-004  1.110e-004    -3.914    -3.955    -0.041
   MnHCO3+               1.049e-005  9.539e-006    -4.979    -5.021    -0.041
   FeHCO3+               9.235e-006  8.401e-006    -5.035    -5.076    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.735e-006  3.398e-006    -5.428    -5.469    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.850e-006  1.975e-006    -5.545    -5.704    -0.159
   FeCO3                 7.656e-007  7.671e-007    -6.116    -6.115     0.001
   NaHCO3                5.757e-007  5.768e-007    -6.240    -6.239     0.001
   MgCO3                 1.053e-007  1.055e-007    -6.978    -6.977     0.001
   BaHCO3+               1.961e-008  1.784e-008    -7.708    -7.749    -0.041
   NaCO3-                7.991e-009  7.270e-009    -8.097    -8.138    -0.041
   BaCO3                 3.652e-010  3.659e-010    -9.437    -9.437     0.001
Ca              2.549e-003
   Ca+2                  2.421e-003  1.677e-003    -2.616    -2.775    -0.160
   CaHCO3+               1.220e-004  1.110e-004    -3.914    -3.955    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.556e-008  2.561e-008    -7.592    -7.592     0.001
   CaOH+                 2.483e-009  2.258e-009    -8.605    -8.646    -0.041
   CaHSO4+               2.032e-014  1.848e-014   -13.692   -13.733    -0.041



Cl              9.873e-005
   Cl-                   9.872e-005  8.968e-005    -4.006    -4.047    -0.042
   MnCl+                 8.282e-009  7.534e-009    -8.082    -8.123    -0.041
   FeCl+                 2.203e-009  2.004e-009    -8.657    -8.698    -0.041
   MnCl2                 2.944e-013  2.949e-013   -12.531   -12.530     0.001
   MnCl3-                8.008e-018  7.285e-018   -17.096   -17.138    -0.041
   FeCl+2                7.400e-025  5.068e-025   -24.131   -24.295    -0.164
   FeCl2+                2.232e-028  2.030e-028   -27.651   -27.692    -0.041
   FeCl3                 1.817e-033  1.820e-033   -32.741   -32.740     0.001
Fe(2)           7.721e-005
   Fe(HS)2               4.324e-005  4.332e-005    -4.364    -4.363     0.001
   Fe+2                  2.364e-005  1.619e-005    -4.626    -4.791    -0.164
   FeHCO3+               9.235e-006  8.401e-006    -5.035    -5.076    -0.041
   FeCO3                 7.656e-007  7.671e-007    -6.116    -6.115     0.001
   Fe(HS)3-              2.842e-007  2.585e-007    -6.546    -6.588    -0.041
   FeOH+                 4.566e-008  4.154e-008    -7.340    -7.382    -0.041
   FeCl+                 2.203e-009  2.004e-009    -8.657    -8.698    -0.041
   FeSO4                 2.199e-010  2.203e-010    -9.658    -9.657     0.001
   Fe(OH)2               2.863e-012  2.869e-012   -11.543   -11.542     0.001
   Fe(OH)3-              9.507e-016  8.649e-016   -15.022   -15.063    -0.041
   FeHSO4+               1.961e-016  1.784e-016   -15.707   -15.749    -0.041
Fe(3)           5.668e-014
   Fe(OH)2+              2.896e-014  2.634e-014   -13.538   -13.579    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.240e-016  2.038e-016   -15.650   -15.691    -0.041
   FeOH+2                1.432e-017  9.804e-018   -16.844   -17.009    -0.164
   Fe+3                  4.386e-022  1.871e-022   -21.358   -21.728    -0.370
   FeCl+2                7.400e-025  5.068e-025   -24.131   -24.295    -0.164
   FeSO4+                1.726e-025  1.570e-025   -24.763   -24.804    -0.041
   FeCl2+                2.232e-028  2.030e-028   -27.651   -27.692    -0.041
   Fe(SO4)2-             2.890e-031  2.629e-031   -30.539   -30.580    -0.041
   FeHSO4+2              7.565e-032  5.180e-032   -31.121   -31.286    -0.164
   Fe2(OH)2+4            1.176e-032  2.587e-033   -31.929   -32.587    -0.658
   FeCl3                 1.817e-033  1.820e-033   -32.741   -32.740     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.819   -43.847    -1.028
H(0)            1.464e-009
   H2                    7.321e-010  7.335e-010    -9.135    -9.135     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 1.016e-011  9.245e-012   -10.993   -11.034    -0.041
Mg              8.421e-005
   Mg+2                  8.036e-005  5.596e-005    -4.095    -4.252    -0.157
   MgHCO3+               3.735e-006  3.398e-006    -5.428    -5.469    -0.041
   MgCO3                 1.053e-007  1.055e-007    -6.978    -6.977     0.001
   MgOH+                 1.812e-009  1.649e-009    -8.742    -8.783    -0.041
   MgSO4                 1.002e-009  1.004e-009    -8.999    -8.998     0.001
Mn(2)           4.384e-005
   Mn+2                  3.012e-005  2.062e-005    -4.521    -4.686    -0.164
   MnHCO3+               1.049e-005  9.539e-006    -4.979    -5.021    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.282e-009  7.534e-009    -8.082    -8.123    -0.041
   MnOH+                 4.728e-009  4.301e-009    -8.325    -8.366    -0.041
   MnSO4                 2.801e-010  2.806e-010    -9.553    -9.552     0.001
   MnCl2                 2.944e-013  2.949e-013   -12.531   -12.530     0.001
   MnCl3-                8.008e-018  7.285e-018   -17.096   -17.138    -0.041
   Mn(OH)3-              1.920e-019  1.746e-019   -18.717   -18.758    -0.041
Mn(3)           1.808e-034
   Mn+3                  1.808e-034  7.714e-035   -33.743   -34.113    -0.370
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.355   -83.519    -0.164
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.779   -96.820    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.976e-004    -3.663    -3.704    -0.041
   NaHCO3                5.757e-007  5.768e-007    -6.240    -6.239     0.001
   NaCO3-                7.991e-009  7.270e-009    -8.097    -8.138    -0.041
   NaSO4-                8.333e-011  7.580e-011   -10.079   -10.120    -0.041



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.112   -74.111     0.001
S(-2)           2.087e-004
   HS-                   6.024e-005  5.480e-005    -4.220    -4.261    -0.041
   H2S                   5.892e-005  5.903e-005    -4.230    -4.229     0.001
   Fe(HS)2               4.324e-005  4.332e-005    -4.364    -4.363     0.001
   AsS(OH)(HS)-          3.195e-007  2.907e-007    -6.495    -6.537    -0.041
   Fe(HS)3-              2.842e-007  2.585e-007    -6.546    -6.588    -0.041
   S5-2                  1.546e-007  1.130e-007    -6.811    -6.947    -0.136
   S4-2                  9.153e-008  6.594e-008    -7.038    -7.181    -0.142
   S6-2                  7.899e-008  5.850e-008    -7.102    -7.233    -0.130
   S-2                   7.844e-011  5.372e-011   -10.105   -10.270    -0.164
   S3-2                  3.276e-011  2.323e-011   -10.485   -10.634    -0.149
   S2-2                  1.884e-012  1.319e-012   -11.725   -11.880    -0.155
   As3S4(HS)2-           6.500e-016  5.913e-016   -15.187   -15.228    -0.041
S(6)            1.381e-007
   SO4-2                 1.109e-007  7.653e-008    -6.955    -7.116    -0.161
   CaSO4                 2.556e-008  2.561e-008    -7.592    -7.592     0.001
   MgSO4                 1.002e-009  1.004e-009    -8.999    -8.998     0.001
   MnSO4                 2.801e-010  2.806e-010    -9.553    -9.552     0.001
   FeSO4                 2.199e-010  2.203e-010    -9.658    -9.657     0.001
   NaSO4-                8.333e-011  7.580e-011   -10.079   -10.120    -0.041
   BaSO4                 1.373e-011  1.375e-011   -10.862   -10.862     0.001
   KSO4-                 1.016e-011  9.245e-012   -10.993   -11.034    -0.041
   HSO4-                 1.008e-012  9.167e-013   -11.997   -12.038    -0.041
   CaHSO4+               2.032e-014  1.848e-014   -13.692   -13.733    -0.041
   FeHSO4+               1.961e-016  1.784e-016   -15.707   -15.749    -0.041
   FeSO4+                1.726e-025  1.570e-025   -24.763   -24.804    -0.041
   Fe(SO4)2-             2.890e-031  2.629e-031   -30.539   -30.580    -0.041
   FeHSO4+2              7.565e-032  5.180e-032   -31.121   -31.286    -0.164

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.53   -9.89   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.91  -18.29   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.02    8.23  As2O5
As2S3(am)        -6.90  -51.80  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -15.01  -65.12  -50.11  Ba3(AsO4)2
Barite           -3.59  -13.56   -9.97  BaSO4
Birnessite      -28.48   15.12   43.60  MnO2
Bixbyite        -26.16  -26.77   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.20  -54.11  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.47   -2.39   -2.86  CH4
Claudetite      -16.95  -18.29   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.23  -11.37   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.31   -9.89   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.65   33.38   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.38  -38.35  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.50  -30.26   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.38  -41.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.48  -44.87   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.21   12.13   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.41  -14.53   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.13  -59.84  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.84   -2.04    3.80  MnS
MnSO4           -14.47  -11.80    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.45   15.12   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.50  -51.80  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.26   15.12   41.38  MnO2
Realgar          -3.36  -23.31  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.39  -10.50  -10.89  FeCO3
Siderite(d)(3)   -0.05  -10.50  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.35  -14.52   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 45.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Barite              -3.61  -13.58   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.50   15.10   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.436e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.051e-002 -8.703e-005
Manganite          -13.23   12.11   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.192e-004  4.192e-004
Siderite(d)(3)      -0.03  -10.48  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.608e-004  Surface charge, eq

Hfo_s         
 5.256e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.429e-006       0.652  3.429e-006      -5.465
Hfo_sOMn+        1.424e-006       0.271  1.424e-006      -5.847
Hfo_sOFe+        3.267e-007       0.062  3.267e-007      -6.486
Hfo_sOH2+        5.333e-008       0.010  5.333e-008      -7.273
Hfo_sOH          2.165e-008       0.004  2.165e-008      -7.665
Hfo_sOHBa+2      2.233e-009       0.000  2.233e-009      -8.651
Hfo_sO-          2.013e-010       0.000  2.013e-010      -9.696

Hfo           
 1.608e-004  Surface charge, eq

Hfo_w         
 2.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.400e-004       0.666  1.400e-004      -3.854
Hfo_wOH          5.684e-005       0.270  5.684e-005      -4.245
Hfo_wOFe+        8.005e-006       0.038  8.005e-006      -5.097
Hfo_wOMn+        2.969e-006       0.014  2.969e-006      -5.527
Hfo_wOCa+        1.079e-006       0.005  1.079e-006      -5.967
Hfo_wOMg+        6.310e-007       0.003  6.310e-007      -6.200
Hfo_wO-          5.286e-007       0.003  5.286e-007      -6.277
Hfo_wOFeOH       1.705e-007       0.001  1.705e-007      -6.768
Hfo_wH2AsO3      1.065e-008       0.000  1.065e-008      -7.973
Hfo_wSO4-        3.213e-011       0.000  3.213e-011     -10.493
Hfo_wOHSO4-2     2.602e-011       0.000  2.602e-011     -10.585
Hfo_wOBa+        1.015e-011       0.000  1.015e-011     -10.993
Hfo_wOHAsO4-3    2.623e-017       0.000  2.623e-017     -16.581
Hfo_wHAsO4-      3.564e-018       0.000  3.564e-018     -17.448
Hfo_wH2AsO4      2.841e-019       0.000  2.841e-019     -18.546

Mno           
-3.307e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.831e-025       0.000  3.831e-025     -24.417
Mno_O3Ca         2.377e-026       0.000  2.377e-026     -25.624
Mno_O3-2         1.942e-026       0.000  1.942e-026     -25.712
Mno_O3HMn+       6.648e-027       0.000  6.648e-027     -26.177
Mno_O3H-         8.446e-028       0.000  8.446e-028     -27.073
Mno_O3Na-        4.065e-028       0.000  4.066e-028     -27.391
Mno_O3HCa+       3.599e-028       0.000  3.599e-028     -27.444
Mno_O3Mg         2.974e-028       0.000  2.974e-028     -27.527
Mno_O3Ba         1.053e-028       0.000  1.053e-028     -27.978
Mno_O3HMg+       3.049e-030       0.000  3.049e-030     -29.516
Mno_O3HBa+       2.851e-030       0.000  2.851e-030     -29.545



Mno_O3HNa        1.650e-030       0.000  1.650e-030     -29.783
Mno_O3H2         2.759e-032       0.000  2.759e-032     -31.559
Mno_O3H3+        2.411e-037       0.000  2.411e-037     -36.618
Mno_O3H3Cl       5.952e-040       0.000  5.953e-040     -39.225

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.203e-007
Ba               5.436e-007  5.436e-007
C                1.158e-002  1.158e-002
Ca               2.586e-003  2.586e-003
Cl               9.873e-005  9.873e-005
Fe               7.949e-005  7.949e-005
K                1.893e-005  1.893e-005
Mg               8.424e-005  8.423e-005
Mn               4.455e-005  4.455e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.905      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.346e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.090e-003
                       Total CO2 (mol/kg)  =  7.420e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.615e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.14
                               Iterations  =  41
                                  Total H  = 1.110310e+002
                                  Total O  = 5.552485e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.375e-007  1.263e-007    -6.862    -6.898    -0.037
   OH-                   8.713e-008  7.922e-008    -7.060    -7.101    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.196e-007  2.905e-007    -6.495    -6.537    -0.041
   H3AsO3                7.275e-010  7.289e-010    -9.138    -9.137     0.001
   H2AsO3-               4.493e-012  4.085e-012   -11.347   -11.389    -0.041
   As3S4(HS)2-           6.829e-016  6.209e-016   -15.166   -15.207    -0.041
   H4AsO3+               5.019e-017  4.563e-017   -16.299   -16.341    -0.041
   HAsO3-2               9.441e-020  6.451e-020   -19.025   -19.190    -0.165
   AsO3-3                2.400e-028  1.019e-028   -27.620   -27.992    -0.372
As(5)           2.378e-018
   H2AsO4-               1.376e-018  1.251e-018   -17.861   -17.903    -0.041
   HAsO4-2               1.002e-018  6.849e-019   -17.999   -18.164    -0.165
   H3AsO4                3.147e-023  3.153e-023   -22.502   -22.501     0.001
   AsO4-3                2.860e-023  1.214e-023   -22.544   -22.916    -0.372
Ba              5.436e-007
   Ba+2                  5.234e-007  3.576e-007    -6.281    -6.447    -0.165
   BaHCO3+               1.983e-008  1.803e-008    -7.703    -7.744    -0.041
   BaCO3                 3.599e-010  3.606e-010    -9.444    -9.443     0.001
   BaSO4                 1.328e-011  1.331e-011   -10.877   -10.876     0.001
   BaOH+                 1.055e-013  9.589e-014   -12.977   -13.018    -0.041
C(-4)           4.164e-003
   CH4                   4.164e-003  4.172e-003    -2.380    -2.380     0.001
C(4)            7.420e-003



   HCO3-                 5.766e-003  5.258e-003    -2.239    -2.279    -0.040
   CO2                   1.491e-003  1.494e-003    -2.826    -2.826     0.001
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   MnHCO3+               1.076e-005  9.781e-006    -4.968    -5.010    -0.041
   FeHCO3+               9.828e-006  8.935e-006    -5.008    -5.049    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.779e-006  3.435e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.822e-006  1.952e-006    -5.549    -5.710    -0.160
   FeCO3                 7.941e-007  7.956e-007    -6.100    -6.099     0.001
   NaHCO3                5.829e-007  5.841e-007    -6.234    -6.234     0.001
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   BaHCO3+               1.983e-008  1.803e-008    -7.703    -7.744    -0.041
   NaCO3-                7.896e-009  7.179e-009    -8.103    -8.144    -0.041
   BaCO3                 3.599e-010  3.606e-010    -9.444    -9.443     0.001
Ca              2.586e-003
   Ca+2                  2.456e-003  1.697e-003    -2.610    -2.770    -0.160
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.509e-008  2.514e-008    -7.601    -7.600     0.001
   CaOH+                 2.451e-009  2.229e-009    -8.611    -8.652    -0.041
   CaHSO4+               2.046e-014  1.861e-014   -13.689   -13.730    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.382e-009  7.620e-009    -8.077    -8.118    -0.041
   FeCl+                 2.312e-009  2.102e-009    -8.636    -8.677    -0.041
   MnCl2                 2.976e-013  2.981e-013   -12.526   -12.526     0.001
   MnCl3-                8.095e-018  7.359e-018   -17.092   -17.133    -0.041
   FeCl+2                7.993e-025  5.461e-025   -24.097   -24.263    -0.165
   FeCl2+                2.405e-028  2.186e-028   -27.619   -27.660    -0.041
   FeCl3                 1.956e-033  1.959e-033   -32.709   -32.708     0.001
Fe(2)           7.949e-005
   Fe(HS)2               4.367e-005  4.375e-005    -4.360    -4.359     0.001
   Fe+2                  2.487e-005  1.699e-005    -4.604    -4.770    -0.165
   FeHCO3+               9.828e-006  8.935e-006    -5.008    -5.049    -0.041
   FeCO3                 7.941e-007  7.956e-007    -6.100    -6.099     0.001
   Fe(HS)3-              2.817e-007  2.561e-007    -6.550    -6.592    -0.041
   FeOH+                 4.677e-008  4.252e-008    -7.330    -7.371    -0.041
   FeCl+                 2.312e-009  2.102e-009    -8.636    -8.677    -0.041
   FeSO4                 2.239e-010  2.243e-010    -9.650    -9.649     0.001
   Fe(OH)2               2.858e-012  2.864e-012   -11.544   -11.543     0.001
   Fe(OH)3-              9.261e-016  8.419e-016   -15.033   -15.075    -0.041
   FeHSO4+               2.049e-016  1.863e-016   -15.688   -15.730    -0.041
Fe(3)           5.743e-014
   Fe(OH)2+              2.971e-014  2.701e-014   -13.527   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.186e-016  1.987e-016   -15.660   -15.702    -0.041
   FeOH+2                1.509e-017  1.031e-017   -16.821   -16.987    -0.165
   Fe+3                  4.754e-022  2.018e-022   -21.323   -21.695    -0.372
   FeCl+2                7.993e-025  5.461e-025   -24.097   -24.263    -0.165
   FeSO4+                1.806e-025  1.642e-025   -24.743   -24.785    -0.041
   FeCl2+                2.405e-028  2.186e-028   -27.619   -27.660    -0.041
   Fe(SO4)2-             2.934e-031  2.667e-031   -30.533   -30.574    -0.041
   FeHSO4+2              8.132e-032  5.556e-032   -31.090   -31.255    -0.165
   Fe2(OH)2+4            1.313e-032  2.860e-033   -31.882   -32.544    -0.662
   FeCl3                 1.956e-033  1.959e-033   -32.709   -32.708     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.758   -43.792    -1.034
H(0)            1.459e-009
   H2                    7.295e-010  7.309e-010    -9.137    -9.136     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 9.858e-012  8.962e-012   -11.006   -11.048    -0.041
Mg              8.424e-005
   Mg+2                  8.035e-005  5.583e-005    -4.095    -4.253    -0.158
   MgHCO3+               3.779e-006  3.435e-006    -5.423    -5.464    -0.041
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   MgOH+                 1.764e-009  1.604e-009    -8.753    -8.795    -0.041



   MgSO4                 9.698e-010  9.716e-010    -9.013    -9.012     0.001
Mn(2)           4.455e-005
   Mn+2                  3.055e-005  2.087e-005    -4.515    -4.680    -0.165
   MnHCO3+               1.076e-005  9.781e-006    -4.968    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.382e-009  7.620e-009    -8.077    -8.118    -0.041
   MnOH+                 4.669e-009  4.245e-009    -8.331    -8.372    -0.041
   MnSO4                 2.750e-010  2.755e-010    -9.561    -9.560     0.001
   MnCl2                 2.976e-013  2.981e-013   -12.526   -12.526     0.001
   MnCl3-                8.095e-018  7.359e-018   -17.092   -17.133    -0.041
   Mn(OH)3-              1.803e-019  1.639e-019   -18.744   -18.785    -0.041
Mn(3)           1.890e-034
   Mn+3                  1.890e-034  8.020e-035   -33.724   -34.096    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.389   -83.555    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.803   -96.844    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.829e-007  5.841e-007    -6.234    -6.234     0.001
   NaCO3-                7.896e-009  7.179e-009    -8.103    -8.144    -0.041
   NaSO4-                8.083e-011  7.349e-011   -10.092   -10.134    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.109   -74.108     0.001
S(-2)           2.087e-004
   H2S                   5.926e-005  5.937e-005    -4.227    -4.226     0.001
   HS-                   5.912e-005  5.375e-005    -4.228    -4.270    -0.041
   Fe(HS)2               4.367e-005  4.375e-005    -4.360    -4.359     0.001
   AsS(OH)(HS)-          3.196e-007  2.905e-007    -6.495    -6.537    -0.041
   Fe(HS)3-              2.817e-007  2.561e-007    -6.550    -6.592    -0.041
   S5-2                  1.481e-007  1.081e-007    -6.829    -6.966    -0.137
   S4-2                  8.770e-008  6.307e-008    -7.057    -7.200    -0.143
   S6-2                  7.567e-008  5.595e-008    -7.121    -7.252    -0.131
   S-2                   7.521e-011  5.138e-011   -10.124   -10.289    -0.165
   S3-2                  3.140e-011  2.222e-011   -10.503   -10.653    -0.150
   S2-2                  1.805e-012  1.261e-012   -11.743   -11.899    -0.156
   As3S4(HS)2-           6.829e-016  6.209e-016   -15.166   -15.207    -0.041
S(6)            1.345e-007
   SO4-2                 1.078e-007  7.423e-008    -6.967    -7.129    -0.162
   CaSO4                 2.509e-008  2.514e-008    -7.601    -7.600     0.001
   MgSO4                 9.698e-010  9.716e-010    -9.013    -9.012     0.001
   MnSO4                 2.750e-010  2.755e-010    -9.561    -9.560     0.001
   FeSO4                 2.239e-010  2.243e-010    -9.650    -9.649     0.001
   NaSO4-                8.083e-011  7.349e-011   -10.092   -10.134    -0.041
   BaSO4                 1.328e-011  1.331e-011   -10.877   -10.876     0.001
   KSO4-                 9.858e-012  8.962e-012   -11.006   -11.048    -0.041
   HSO4-                 1.003e-012  9.118e-013   -11.999   -12.040    -0.041
   CaHSO4+               2.046e-014  1.861e-014   -13.689   -13.730    -0.041
   FeHSO4+               2.049e-016  1.863e-016   -15.688   -15.730    -0.041
   FeSO4+                1.806e-025  1.642e-025   -24.743   -24.785    -0.041
   Fe(SO4)2-             2.934e-031  2.667e-031   -30.533   -30.574    -0.041
   FeHSO4+2              8.132e-032  5.556e-032   -31.090   -31.255    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.54   -9.90   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.58  -18.12  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.61  -13.58   -9.97  BaSO4
Birnessite      -28.50   15.10   43.60  MnO2



Bixbyite        -26.19  -26.80   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.24  -54.14  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.48   -2.38   -2.86  CH4
Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.24  -11.38   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.32   -9.90   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.69   33.34   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.28  -43.11   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.51  -42.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.38  -41.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.46  -44.85   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.23   12.11   25.34  MnOOH
Melanterite      -9.69  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.43  -14.54   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.87  -89.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.17  -59.87  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.48  -11.81    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.46   15.10   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.28   15.10   41.38  MnO2
Realgar          -3.35  -23.30  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.41  -10.48  -10.89  FeCO3
Siderite(d)(3)   -0.03  -10.48  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.36  -14.54   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 46.

WARNING: Maximum iterations exceeded, 500



WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.62  -13.59   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.51   15.09   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.473e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.051e-002 -8.939e-005
Manganite          -13.25   12.09   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.186e-004  4.186e-004
Siderite(d)(3)      -0.01  -10.46  -10.45   0.000e+000           0  0.000e+000

------------------------------Surface composition------------------------------

Hfo           
 1.618e-004  Surface charge, eq

Hfo_s         
 5.255e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.448e-006       0.656  3.448e-006      -5.462
Hfo_sOMn+        1.397e-006       0.266  1.397e-006      -5.855
Hfo_sOFe+        3.322e-007       0.063  3.322e-007      -6.479
Hfo_sOH2+        5.432e-008       0.010  5.432e-008      -7.265
Hfo_sOH          2.152e-008       0.004  2.152e-008      -7.667
Hfo_sOHBa+2      2.214e-009       0.000  2.214e-009      -8.655
Hfo_sO-          1.953e-010       0.000  1.953e-010      -9.709

Hfo           
 1.618e-004  Surface charge, eq

Hfo_w         
 2.102e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.411e-004       0.671  1.411e-004      -3.851
Hfo_wOH          5.588e-005       0.266  5.588e-005      -4.253
Hfo_wOFe+        8.051e-006       0.038  8.051e-006      -5.094
Hfo_wOMn+        2.882e-006       0.014  2.882e-006      -5.540
Hfo_wOCa+        1.047e-006       0.005  1.047e-006      -5.980
Hfo_wOMg+        6.040e-007       0.003  6.041e-007      -6.219



Hfo_wO-          5.071e-007       0.002  5.072e-007      -6.295
Hfo_wOFeOH       1.673e-007       0.001  1.673e-007      -6.776
Hfo_wH2AsO3      1.061e-008       0.000  1.061e-008      -7.974
Hfo_wSO4-        3.142e-011       0.000  3.142e-011     -10.503
Hfo_wOHSO4-2     2.483e-011       0.000  2.483e-011     -10.605
Hfo_wOBa+        9.715e-012       0.000  9.715e-012     -11.013
Hfo_wOHAsO4-3    2.436e-017       0.000  2.436e-017     -16.613
Hfo_wHAsO4-      3.475e-018       0.000  3.476e-018     -17.459
Hfo_wH2AsO4      2.839e-019       0.000  2.839e-019     -18.547

Mno           
-1.395e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.647e-025       0.000  1.647e-025     -24.783
Mno_O3Ca         1.022e-026       0.000  1.022e-026     -25.991
Mno_O3-2         8.250e-027       0.000  8.250e-027     -26.084
Mno_O3HMn+       2.928e-027       0.000  2.928e-027     -26.533
Mno_O3H-         3.677e-028       0.000  3.677e-028     -27.434
Mno_O3Na-        1.726e-028       0.000  1.726e-028     -27.763
Mno_O3HCa+       1.585e-028       0.000  1.585e-028     -27.800
Mno_O3Mg         1.261e-028       0.000  1.261e-028     -27.899
Mno_O3Ba         4.462e-029       0.000  4.463e-029     -28.350
Mno_O3HMg+       1.325e-030       0.000  1.325e-030     -29.878
Mno_O3HBa+       1.238e-030       0.000  1.238e-030     -29.907
Mno_O3HNa        7.180e-031       0.000  7.180e-031     -30.144
Mno_O3H2         1.231e-032       0.000  1.231e-032     -31.910
Mno_O3H3+        1.102e-037       0.000  1.102e-037     -36.958
Mno_O3H3Cl       2.720e-040       0.000  2.720e-040     -39.565

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.203e-007
Ba               5.436e-007  5.436e-007
C                1.182e-002  1.182e-002
Ca               2.624e-003  2.623e-003
Cl               9.873e-005  9.873e-005
Fe               8.180e-005  8.179e-005
K                1.893e-005  1.893e-005
Mg               8.426e-005  8.426e-005
Mn               4.525e-005  4.524e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.894      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.457e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.171e-003
                       Total CO2 (mol/kg)  =  7.558e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.624e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.11
                               Iterations  =  45
                                  Total H  = 1.110314e+002
                                  Total O  = 5.552516e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.409e-007  1.295e-007    -6.851    -6.888    -0.037
   OH-                   8.508e-008  7.731e-008    -7.070    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.196e-007  2.904e-007    -6.495    -6.537    -0.042
   H3AsO3                7.370e-010  7.384e-010    -9.133    -9.132     0.001
   H2AsO3-               4.444e-012  4.038e-012   -11.352   -11.394    -0.042
   As3S4(HS)2-           7.165e-016  6.511e-016   -15.145   -15.186    -0.042
   H4AsO3+               5.212e-017  4.736e-017   -16.283   -16.325    -0.042
   HAsO3-2               9.129e-020  6.223e-020   -19.040   -19.206    -0.166
   AsO3-3                2.271e-028  9.591e-029   -27.644   -28.018    -0.374
As(5)           2.338e-018
   H2AsO4-               1.365e-018  1.241e-018   -17.865   -17.906    -0.042
   HAsO4-2               9.725e-019  6.630e-019   -18.012   -18.179    -0.166
   H3AsO4                3.198e-023  3.205e-023   -22.495   -22.494     0.001
   AsO4-3                2.715e-023  1.146e-023   -22.566   -22.941    -0.374
Ba              5.436e-007
   Ba+2                  5.232e-007  3.567e-007    -6.281    -6.448    -0.166
   BaHCO3+               2.004e-008  1.821e-008    -7.698    -7.740    -0.042
   BaCO3                 3.548e-010  3.555e-010    -9.450    -9.449     0.001
   BaSO4                 1.286e-011  1.288e-011   -10.891   -10.890     0.001
   BaOH+                 1.027e-013  9.334e-014   -12.988   -13.030    -0.042
C(-4)           4.264e-003
   CH4                   4.264e-003  4.272e-003    -2.370    -2.369     0.001
C(4)            7.558e-003
   HCO3-                 5.844e-003  5.326e-003    -2.233    -2.274    -0.040
   CO2                   1.548e-003  1.551e-003    -2.810    -2.809     0.001
   CaHCO3+               1.284e-004  1.166e-004    -3.892    -3.933    -0.042
   MnHCO3+               1.103e-005  1.002e-005    -4.957    -4.999    -0.042
   FeHCO3+               1.044e-005  9.487e-006    -4.981    -5.023    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.796e-006  1.929e-006    -5.554    -5.715    -0.161
   FeCO3                 8.228e-007  8.244e-007    -6.085    -6.084     0.001
   NaHCO3                5.901e-007  5.912e-007    -6.229    -6.228     0.001
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   BaHCO3+               2.004e-008  1.821e-008    -7.698    -7.740    -0.042
   NaCO3-                7.805e-009  7.092e-009    -8.108    -8.149    -0.042
   BaCO3                 3.548e-010  3.555e-010    -9.450    -9.449     0.001
Ca              2.624e-003
   Ca+2                  2.490e-003  1.717e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.284e-004  1.166e-004    -3.892    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.464e-008  2.468e-008    -7.608    -7.608     0.001
   CaOH+                 2.422e-009  2.200e-009    -8.616    -8.657    -0.042
   CaHSO4+               2.060e-014  1.872e-014   -13.686   -13.728    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.479e-009  7.705e-009    -8.072    -8.113    -0.042
   FeCl+                 2.424e-009  2.202e-009    -8.616    -8.657    -0.042
   MnCl2                 3.007e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.179e-018  7.432e-018   -17.087   -17.129    -0.042
   FeCl+2                8.614e-025  5.872e-025   -24.065   -24.231    -0.166
   FeCl2+                2.586e-028  2.350e-028   -27.587   -27.629    -0.042
   FeCl3                 2.101e-033  2.105e-033   -32.678   -32.677     0.001
Fe(2)           8.180e-005
   Fe(HS)2               4.408e-005  4.416e-005    -4.356    -4.355     0.001
   Fe+2                  2.613e-005  1.781e-005    -4.583    -4.749    -0.166
   FeHCO3+               1.044e-005  9.487e-006    -4.981    -5.023    -0.042
   FeCO3                 8.228e-007  8.244e-007    -6.085    -6.084     0.001
   Fe(HS)3-              2.792e-007  2.537e-007    -6.554    -6.596    -0.042
   FeOH+                 4.787e-008  4.350e-008    -7.320    -7.362    -0.042
   FeCl+                 2.424e-009  2.202e-009    -8.616    -8.657    -0.042



   FeSO4                 2.278e-010  2.282e-010    -9.642    -9.642     0.001
   Fe(OH)2               2.853e-012  2.859e-012   -11.545   -11.544     0.001
   Fe(OH)3-              9.027e-016  8.203e-016   -15.044   -15.086    -0.042
   FeHSO4+               2.137e-016  1.942e-016   -15.670   -15.712    -0.042
Fe(3)           5.817e-014
   Fe(OH)2+              3.046e-014  2.768e-014   -13.516   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.134e-016  1.939e-016   -15.671   -15.712    -0.042
   FeOH+2                1.588e-017  1.082e-017   -16.799   -16.966    -0.166
   Fe+3                  5.141e-022  2.171e-022   -21.289   -21.663    -0.374
   FeCl+2                8.614e-025  5.872e-025   -24.065   -24.231    -0.166
   FeSO4+                1.888e-025  1.715e-025   -24.724   -24.766    -0.042
   FeCl2+                2.586e-028  2.350e-028   -27.587   -27.629    -0.042
   Fe(SO4)2-             2.976e-031  2.704e-031   -30.526   -30.568    -0.042
   FeHSO4+2              8.722e-032  5.946e-032   -31.059   -31.226    -0.166
   Fe2(OH)2+4            1.460e-032  3.153e-033   -31.836   -32.501    -0.666
   FeCl3                 2.101e-033  2.105e-033   -32.678   -32.677     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.699   -43.739    -1.040
H(0)            1.454e-009
   H2                    7.270e-010  7.285e-010    -9.138    -9.138     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 9.569e-012  8.695e-012   -11.019   -11.061    -0.042
Mg              8.426e-005
   Mg+2                  8.034e-005  5.571e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   MgOH+                 1.719e-009  1.562e-009    -8.765    -8.806    -0.042
   MgSO4                 9.392e-010  9.410e-010    -9.027    -9.026     0.001
Mn(2)           4.525e-005
   Mn+2                  3.097e-005  2.111e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.103e-005  1.002e-005    -4.957    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.479e-009  7.705e-009    -8.072    -8.113    -0.042
   MnOH+                 4.612e-009  4.191e-009    -8.336    -8.378    -0.042
   MnSO4                 2.700e-010  2.706e-010    -9.569    -9.568     0.001
   MnCl2                 3.007e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.179e-018  7.432e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.696e-019  1.541e-019   -18.771   -18.812    -0.042
Mn(3)           1.972e-034
   Mn+3                  1.972e-034  8.328e-035   -33.705   -34.079    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.423   -83.589    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.826   -96.867    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.901e-007  5.912e-007    -6.229    -6.228     0.001
   NaCO3-                7.805e-009  7.092e-009    -8.108    -8.149    -0.042
   NaSO4-                7.846e-011  7.129e-011   -10.105   -10.147    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.106   -74.105     0.001
S(-2)           2.087e-004
   H2S                   5.959e-005  5.970e-005    -4.225    -4.224     0.001
   HS-                   5.805e-005  5.274e-005    -4.236    -4.278    -0.042
   Fe(HS)2               4.408e-005  4.416e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          3.196e-007  2.904e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.792e-007  2.537e-007    -6.554    -6.596    -0.042
   S5-2                  1.421e-007  1.035e-007    -6.847    -6.985    -0.138
   S4-2                  8.413e-008  6.040e-008    -7.075    -7.219    -0.144
   S6-2                  7.256e-008  5.358e-008    -7.139    -7.271    -0.132
   S-2                   7.218e-011  4.921e-011   -10.142   -10.308    -0.166
   S3-2                  3.013e-011  2.128e-011   -10.521   -10.672    -0.151
   S2-2                  1.732e-012  1.208e-012   -11.761   -11.918    -0.157
   As3S4(HS)2-           7.165e-016  6.511e-016   -15.145   -15.186    -0.042
S(6)            1.311e-007
   SO4-2                 1.049e-007  7.206e-008    -6.979    -7.142    -0.163



   CaSO4                 2.464e-008  2.468e-008    -7.608    -7.608     0.001
   MgSO4                 9.392e-010  9.410e-010    -9.027    -9.026     0.001
   MnSO4                 2.700e-010  2.706e-010    -9.569    -9.568     0.001
   FeSO4                 2.278e-010  2.282e-010    -9.642    -9.642     0.001
   NaSO4-                7.846e-011  7.129e-011   -10.105   -10.147    -0.042
   BaSO4                 1.286e-011  1.288e-011   -10.891   -10.890     0.001
   KSO4-                 9.569e-012  8.695e-012   -11.019   -11.061    -0.042
   HSO4-                 9.981e-013  9.070e-013   -12.001   -12.042    -0.042
   CaHSO4+               2.060e-014  1.872e-014   -13.686   -13.728    -0.042
   FeHSO4+               2.137e-016  1.942e-016   -15.670   -15.712    -0.042
   FeSO4+                1.888e-025  1.715e-025   -24.724   -24.766    -0.042
   Fe(SO4)2-             2.976e-031  2.704e-031   -30.526   -30.568    -0.042
   FeHSO4+2              8.722e-032  5.946e-032   -31.059   -31.226    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.55   -9.91   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -44.99    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -15.11  -65.22  -50.11  Ba3(AsO4)2
Barite           -3.62  -13.59   -9.97  BaSO4
Birnessite      -28.51   15.09   43.60  MnO2
Bixbyite        -26.22  -26.83   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.27  -54.18  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.49   -2.37   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.26  -11.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.33   -9.91   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.28  -43.11   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.50  -42.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.37  -41.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.45  -44.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.25   12.09   25.34  MnOOH
Melanterite      -9.68  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.44  -14.55   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.87  -89.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.20  -59.91  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O



MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.49  -11.82    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.48   15.09   42.56  MnO2
O2(g)           -71.21  -74.11   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.29   15.09   41.38  MnO2
Realgar          -3.35  -23.29  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.43  -10.46  -10.89  FeCO3
Siderite(d)(3)   -0.01  -10.46  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.37  -14.55   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 47.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.63  -13.60   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.749e-002 -2.507e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.050e-002 -1.010e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.181e-004  4.181e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  9.465e-006  9.465e-006

------------------------------Surface composition------------------------------

Hfo           
 1.625e-004  Surface charge, eq

Hfo_s         
 5.249e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      3.461e-006       0.659  3.461e-006      -5.461
Hfo_sOMn+        1.372e-006       0.261  1.372e-006      -5.863
Hfo_sOFe+        3.369e-007       0.064  3.369e-007      -6.473
Hfo_sOH2+        5.516e-008       0.011  5.516e-008      -7.258
Hfo_sOH          2.138e-008       0.004  2.138e-008      -7.670
Hfo_sOHBa+2      2.194e-009       0.000  2.194e-009      -8.659
Hfo_sO-          1.898e-010       0.000  1.898e-010      -9.722

Hfo           
 1.625e-004  Surface charge, eq

Hfo_w         
 2.100e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.418e-004       0.676  1.419e-004      -3.848
Hfo_wOH          5.498e-005       0.262  5.498e-005      -4.260
Hfo_wOFe+        8.085e-006       0.039  8.085e-006      -5.092
Hfo_wOMn+        2.803e-006       0.013  2.804e-006      -5.552
Hfo_wOCa+        1.018e-006       0.005  1.018e-006      -5.992
Hfo_wOMg+        5.803e-007       0.003  5.803e-007      -6.236
Hfo_wO-          4.882e-007       0.002  4.882e-007      -6.311
Hfo_wOFeOH       1.644e-007       0.001  1.644e-007      -6.784
Hfo_wH2AsO3      1.056e-008       0.000  1.056e-008      -7.976
Hfo_wSO4-        3.071e-011       0.000  3.071e-011     -10.513
Hfo_wOHSO4-2     2.374e-011       0.000  2.374e-011     -10.624
Hfo_wOBa+        9.330e-012       0.000  9.330e-012     -11.030
Hfo_wOHAsO4-3    2.277e-017       0.000  2.277e-017     -16.643
Hfo_wHAsO4-      3.394e-018       0.000  3.394e-018     -17.469
Hfo_wH2AsO4      2.834e-019       0.000  2.834e-019     -18.548

Mno           
-1.078e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.294e-028       0.000  1.294e-028     -27.888
Mno_O3Ca         8.030e-030       0.000  8.031e-030     -29.095
Mno_O3-2         6.417e-030       0.000  6.417e-030     -29.193
Mno_O3HMn+       2.352e-030       0.000  2.352e-030     -29.629
Mno_O3H-         2.923e-031       0.000  2.923e-031     -30.534
Mno_O3Na-        1.342e-031       0.000  1.342e-031     -30.872
Mno_O3HCa+       1.273e-031       0.000  1.273e-031     -30.895
Mno_O3Mg         9.786e-032       0.000  9.787e-032     -31.009
Mno_O3Ba         3.463e-032       0.000  3.463e-032     -31.461
Mno_O3HMg+       1.051e-033       0.000  1.051e-033     -32.978
Mno_O3HBa+       9.820e-034       0.000  9.821e-034     -33.008
Mno_O3HNa        5.704e-034       0.000  5.705e-034     -33.244
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.154e-041       0.000  9.154e-041     -40.038
Mno_O3H3Cl       2.257e-043       0.000  2.257e-043     -42.646

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.204e-007  3.204e-007
Ba               5.437e-007  5.436e-007
C                1.205e-002  1.205e-002
Ca               2.657e-003  2.657e-003
Cl               9.873e-005  9.873e-005
Fe               8.396e-005  8.395e-005
K                1.893e-005  1.893e-005
Mg               8.429e-005  8.428e-005



Mn               4.588e-005  4.588e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.878      Charge balance
                                       pe  =  -3.884      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.558e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.244e-003
                       Total CO2 (mol/kg)  =  7.684e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.632e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.08
                               Iterations  =  33
                                  Total H  = 1.110318e+002
                                  Total O  = 5.552546e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.441e-007  1.323e-007    -6.841    -6.878    -0.037
   OH-                   8.328e-008  7.564e-008    -7.079    -7.121    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.204e-007
   AsS(OH)(HS)-          3.196e-007  2.903e-007    -6.495    -6.537    -0.042
   H3AsO3                7.457e-010  7.472e-010    -9.127    -9.127     0.001
   H2AsO3-               4.402e-012  3.998e-012   -11.356   -11.398    -0.042
   As3S4(HS)2-           7.480e-016  6.794e-016   -15.126   -15.168    -0.042
   H4AsO3+               5.393e-017  4.898e-017   -16.268   -16.310    -0.042
   HAsO3-2               8.861e-020  6.028e-020   -19.053   -19.220    -0.167
   AsO3-3                2.162e-028  9.091e-029   -27.665   -28.041    -0.376
As(5)           2.302e-018
   H2AsO4-               1.356e-018  1.232e-018   -17.868   -17.910    -0.042
   HAsO4-2               9.464e-019  6.439e-019   -18.024   -18.191    -0.167
   H3AsO4                3.245e-023  3.251e-023   -22.489   -22.488     0.001
   AsO4-3                2.592e-023  1.089e-023   -22.586   -22.963    -0.376
Ba              5.437e-007
   Ba+2                  5.231e-007  3.559e-007    -6.281    -6.449    -0.167
   BaHCO3+               2.023e-008  1.838e-008    -7.694    -7.736    -0.042
   BaCO3                 3.504e-010  3.510e-010    -9.455    -9.455     0.001
   BaSO4                 1.247e-011  1.249e-011   -10.904   -10.903     0.001
   BaOH+                 1.003e-013  9.111e-014   -12.999   -13.040    -0.042
C(-4)           4.362e-003
   CH4                   4.362e-003  4.371e-003    -2.360    -2.359     0.001
C(4)            7.684e-003
   HCO3-                 5.914e-003  5.387e-003    -2.228    -2.269    -0.040
   CO2                   1.600e-003  1.603e-003    -2.796    -2.795     0.001
   CaHCO3+               1.313e-004  1.192e-004    -3.882    -3.924    -0.042
   MnHCO3+               1.128e-005  1.024e-005    -4.948    -4.990    -0.042
   FeHCO3+               1.102e-005  1.001e-005    -4.958    -5.000    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.859e-006  3.505e-006    -5.414    -5.455    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.772e-006  1.909e-006    -5.557    -5.719    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.966e-007  5.977e-007    -6.224    -6.223     0.001
   MgCO3                 1.011e-007  1.013e-007    -6.995    -6.994     0.001
   BaHCO3+               2.023e-008  1.838e-008    -7.694    -7.736    -0.042
   NaCO3-                7.724e-009  7.015e-009    -8.112    -8.154    -0.042
   BaCO3                 3.504e-010  3.510e-010    -9.455    -9.455     0.001
Ca              2.657e-003
   Ca+2                  2.520e-003  1.735e-003    -2.599    -2.761    -0.162



   CaHCO3+               1.313e-004  1.192e-004    -3.882    -3.924    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.419e-008  2.424e-008    -7.616    -7.615     0.001
   CaOH+                 2.395e-009  2.175e-009    -8.621    -8.662    -0.042
   CaHSO4+               2.069e-014  1.879e-014   -13.684   -13.726    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.953e-005    -4.006    -4.048    -0.042
   MnCl+                 8.568e-009  7.781e-009    -8.067    -8.109    -0.042
   FeCl+                 2.528e-009  2.296e-009    -8.597    -8.639    -0.042
   MnCl2                 3.035e-013  3.041e-013   -12.518   -12.517     0.001
   MnCl3-                8.256e-018  7.498e-018   -17.083   -17.125    -0.042
   FeCl+2                9.211e-025  6.266e-025   -24.036   -24.203    -0.167
   FeCl2+                2.759e-028  2.506e-028   -27.559   -27.601    -0.042
   FeCl3                 2.239e-033  2.243e-033   -32.650   -32.649     0.001
Fe(2)           8.396e-005
   Fe(HS)2               4.444e-005  4.453e-005    -4.352    -4.351     0.001
   Fe+2                  2.731e-005  1.858e-005    -4.564    -4.731    -0.167
   FeHCO3+               1.102e-005  1.001e-005    -4.958    -5.000    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.769e-007  2.514e-007    -6.558    -6.600    -0.042
   FeOH+                 4.889e-008  4.440e-008    -7.311    -7.353    -0.042
   FeCl+                 2.528e-009  2.296e-009    -8.597    -8.639    -0.042
   FeSO4                 2.310e-010  2.314e-010    -9.636    -9.636     0.001
   Fe(OH)2               2.850e-012  2.855e-012   -11.545   -11.544     0.001
   Fe(OH)3-              8.825e-016  8.015e-016   -15.054   -15.096    -0.042
   FeHSO4+               2.216e-016  2.013e-016   -15.654   -15.696    -0.042
Fe(3)           5.885e-014
   Fe(OH)2+              3.115e-014  2.829e-014   -13.507   -13.548    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.089e-016  1.897e-016   -15.680   -15.722    -0.042
   FeOH+2                1.662e-017  1.131e-017   -16.779   -16.947    -0.167
   Fe+3                  5.514e-022  2.318e-022   -21.259   -21.635    -0.376
   FeCl+2                9.211e-025  6.266e-025   -24.036   -24.203    -0.167
   FeSO4+                1.960e-025  1.780e-025   -24.708   -24.750    -0.042
   FeCl2+                2.759e-028  2.506e-028   -27.559   -27.601    -0.042
   Fe(SO4)2-             3.003e-031  2.727e-031   -30.522   -30.564    -0.042
   FeHSO4+2              9.269e-032  6.306e-032   -31.033   -31.200    -0.167
   Fe2(OH)2+4            1.606e-032  3.441e-033   -31.794   -32.463    -0.669
   FeCl3                 2.239e-033  2.243e-033   -32.650   -32.649     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.646   -43.692    -1.045
H(0)            1.450e-009
   H2                    7.251e-010  7.266e-010    -9.140    -9.139     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.042
   KSO4-                 9.300e-012  8.446e-012   -11.032   -11.073    -0.042
Mg              8.429e-005
   Mg+2                  8.032e-005  5.560e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.859e-006  3.505e-006    -5.414    -5.455    -0.042
   MgCO3                 1.011e-007  1.013e-007    -6.995    -6.994     0.001
   MgOH+                 1.679e-009  1.525e-009    -8.775    -8.817    -0.042
   MgSO4                 9.110e-010  9.128e-010    -9.040    -9.040     0.001
Mn(2)           4.588e-005
   Mn+2                  3.136e-005  2.133e-005    -4.504    -4.671    -0.167
   MnHCO3+               1.128e-005  1.024e-005    -4.948    -4.990    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.568e-009  7.781e-009    -8.067    -8.109    -0.042
   MnOH+                 4.562e-009  4.143e-009    -8.341    -8.383    -0.042
   MnSO4                 2.652e-010  2.657e-010    -9.576    -9.576     0.001
   MnCl2                 3.035e-013  3.041e-013   -12.518   -12.517     0.001
   MnCl3-                8.256e-018  7.498e-018   -17.083   -17.125    -0.042
   Mn(OH)3-              1.606e-019  1.459e-019   -18.794   -18.836    -0.042
Mn(3)           2.048e-034
   Mn+3                  2.048e-034  8.611e-035   -33.689   -34.065    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.453   -83.620    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.847   -96.888    -0.042



Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.966e-007  5.977e-007    -6.224    -6.223     0.001
   NaCO3-                7.724e-009  7.015e-009    -8.112    -8.154    -0.042
   NaSO4-                7.625e-011  6.925e-011   -10.118   -10.160    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.104   -74.103     0.001
S(-2)           2.088e-004
   H2S                   5.987e-005  5.999e-005    -4.223    -4.222     0.001
   HS-                   5.710e-005  5.185e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.444e-005  4.453e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.196e-007  2.903e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.769e-007  2.514e-007    -6.558    -6.600    -0.042
   S5-2                  1.369e-007  9.958e-008    -6.864    -7.002    -0.138
   S4-2                  8.105e-008  5.810e-008    -7.091    -7.236    -0.145
   S6-2                  6.989e-008  5.154e-008    -7.156    -7.288    -0.132
   S-2                   6.957e-011  4.733e-011   -10.158   -10.325    -0.167
   S3-2                  2.903e-011  2.047e-011   -10.537   -10.689    -0.152
   S2-2                  1.669e-012  1.162e-012   -11.777   -11.935    -0.157
   As3S4(HS)2-           7.480e-016  6.794e-016   -15.126   -15.168    -0.042
S(6)            1.279e-007
   SO4-2                 1.022e-007  7.004e-008    -6.991    -7.155    -0.164
   CaSO4                 2.419e-008  2.424e-008    -7.616    -7.615     0.001
   MgSO4                 9.110e-010  9.128e-010    -9.040    -9.040     0.001
   MnSO4                 2.652e-010  2.657e-010    -9.576    -9.576     0.001
   FeSO4                 2.310e-010  2.314e-010    -9.636    -9.636     0.001
   NaSO4-                7.625e-011  6.925e-011   -10.118   -10.160    -0.042
   BaSO4                 1.247e-011  1.249e-011   -10.904   -10.903     0.001
   KSO4-                 9.300e-012  8.446e-012   -11.032   -11.073    -0.042
   HSO4-                 9.920e-013  9.010e-013   -12.003   -12.045    -0.042
   CaHSO4+               2.069e-014  1.879e-014   -13.684   -13.726    -0.042
   FeHSO4+               2.216e-016  2.013e-016   -15.654   -15.696    -0.042
   FeSO4+                1.960e-025  1.780e-025   -24.708   -24.750    -0.042
   Fe(SO4)2-             3.003e-031  2.727e-031   -30.522   -30.564    -0.042
   FeHSO4+2              9.269e-032  6.306e-032   -31.033   -31.200    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.55   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.20  -44.98    8.23  As2O5
As2S3(am)        -6.84  -51.74  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.63  -13.60   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.34    9.50   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.50   -2.36   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.27  -11.41   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.41  -37.63  -45.03  Fe3S4
Gypsum           -5.33   -9.92   -4.58  CaSO4:2H2O



H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.22   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.63  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.27  -43.10   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.50  -42.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.37  -41.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.43  -44.82   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.95   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.68  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.45  -14.57   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.88  -89.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.49  -11.83    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.21  -74.10   -2.89  O2
Orpiment         -5.44  -51.74  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.17   -7.31  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.09  -15.03  S
Thenardite      -14.39  -14.56   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3

Reaction step 48.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.64  -13.61   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.750e-002 -2.505e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.037e-002 -2.251e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.182e-004  4.182e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.336e-004  1.336e-004

------------------------------Surface composition------------------------------

Hfo           
 1.606e-004  Surface charge, eq

Hfo_s         
 5.187e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.419e-006       0.659  3.419e-006      -5.466
Hfo_sOMn+        1.358e-006       0.262  1.358e-006      -5.867
Hfo_sOFe+        3.333e-007       0.064  3.333e-007      -6.477
Hfo_sOH2+        5.442e-008       0.010  5.442e-008      -7.264
Hfo_sOH          2.113e-008       0.004  2.113e-008      -7.675
Hfo_sOHBa+2      2.169e-009       0.000  2.169e-009      -8.664
Hfo_sO-          1.879e-010       0.000  1.879e-010      -9.726

Hfo           
 1.606e-004  Surface charge, eq

Hfo_w         
 2.075e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.401e-004       0.675  1.401e-004      -3.854
Hfo_wOH          5.439e-005       0.262  5.439e-005      -4.264
Hfo_wOFe+        8.007e-006       0.039  8.007e-006      -5.097
Hfo_wOMn+        2.776e-006       0.013  2.776e-006      -5.557
Hfo_wOCa+        1.008e-006       0.005  1.008e-006      -5.996
Hfo_wOMg+        5.752e-007       0.003  5.752e-007      -6.240
Hfo_wO-          4.838e-007       0.002  4.838e-007      -6.315
Hfo_wOFeOH       1.631e-007       0.001  1.631e-007      -6.788
Hfo_wH2AsO3      1.046e-008       0.000  1.046e-008      -7.981
Hfo_wSO4-        2.974e-011       0.000  2.974e-011     -10.527
Hfo_wOHSO4-2     2.303e-011       0.000  2.303e-011     -10.638
Hfo_wOBa+        9.247e-012       0.000  9.248e-012     -11.034
Hfo_wOHAsO4-3    2.254e-017       0.000  2.254e-017     -16.647
Hfo_wHAsO4-      3.348e-018       0.000  3.349e-018     -17.475
Hfo_wH2AsO4      2.791e-019       0.000  2.791e-019     -18.554

Mno           
-2.986e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.581e-025       0.000  3.581e-025     -24.446
Mno_O3Ca         2.222e-026       0.000  2.222e-026     -25.653
Mno_O3-2         1.777e-026       0.000  1.777e-026     -25.750
Mno_O3HMn+       6.497e-027       0.000  6.497e-027     -26.187
Mno_O3H-         8.080e-028       0.000  8.081e-028     -27.093
Mno_O3Na-        3.716e-028       0.000  3.716e-028     -27.430



Mno_O3HCa+       3.517e-028       0.000  3.517e-028     -27.454
Mno_O3Mg         2.710e-028       0.000  2.711e-028     -27.567
Mno_O3Ba         9.590e-029       0.000  9.591e-029     -28.018
Mno_O3HMg+       2.905e-030       0.000  2.905e-030     -29.537
Mno_O3HBa+       2.715e-030       0.000  2.715e-030     -29.566
Mno_O3HNa        1.577e-030       0.000  1.577e-030     -29.802
Mno_O3H2         2.760e-032       0.000  2.760e-032     -31.559
Mno_O3H3+        2.522e-037       0.000  2.522e-037     -36.598
Mno_O3H3Cl       6.218e-040       0.000  6.219e-040     -39.206

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.205e-007  3.205e-007
Ba               5.437e-007  5.437e-007
C                1.212e-002  1.212e-002
Ca               2.655e-003  2.655e-003
Cl               9.873e-005  9.873e-005
Fe               8.393e-005  8.393e-005
K                1.893e-005  1.893e-005
Mg               8.429e-005  8.429e-005
Mn               4.584e-005  4.583e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.879      Charge balance
                                       pe  =  -3.886      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.551e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.238e-003
                       Total CO2 (mol/kg)  =  7.673e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.612e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.07
                               Iterations  =  36
                                  Total H  = 1.110323e+002
                                  Total O  = 5.552553e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.438e-007  1.321e-007    -6.842    -6.879    -0.037
   OH-                   8.342e-008  7.577e-008    -7.079    -7.121    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.205e-007
   AsS(OH)(HS)-          3.197e-007  2.904e-007    -6.495    -6.537    -0.042
   H3AsO3                7.464e-010  7.479e-010    -9.127    -9.126     0.001
   H2AsO3-               4.413e-012  4.008e-012   -11.355   -11.397    -0.042
   As3S4(HS)2-           7.463e-016  6.778e-016   -15.127   -15.169    -0.042
   H4AsO3+               5.389e-017  4.895e-017   -16.268   -16.310    -0.042
   HAsO3-2               8.898e-020  6.055e-020   -19.051   -19.218    -0.167
   AsO3-3                2.175e-028  9.146e-029   -27.663   -28.039    -0.376
As(5)           2.297e-018
   H2AsO4-               1.352e-018  1.228e-018   -17.869   -17.911    -0.042
   HAsO4-2               9.452e-019  6.432e-019   -18.024   -18.192    -0.167
   H3AsO4                3.230e-023  3.237e-023   -22.491   -22.490     0.001
   AsO4-3                2.592e-023  1.090e-023   -22.586   -22.963    -0.376
Ba              5.437e-007
   Ba+2                  5.231e-007  3.559e-007    -6.281    -6.449    -0.167
   BaHCO3+               2.022e-008  1.836e-008    -7.694    -7.736    -0.042
   BaCO3                 3.507e-010  3.514e-010    -9.455    -9.454     0.001



   BaSO4                 1.223e-011  1.225e-011   -10.913   -10.912     0.001
   BaOH+                 1.005e-013  9.128e-014   -12.998   -13.040    -0.042
C(-4)           4.447e-003
   CH4                   4.447e-003  4.455e-003    -2.352    -2.351     0.001
C(4)            7.673e-003
   HCO3-                 5.907e-003  5.382e-003    -2.229    -2.269    -0.040
   CO2                   1.596e-003  1.599e-003    -2.797    -2.796     0.001
   CaHCO3+               1.310e-004  1.190e-004    -3.883    -3.924    -0.042
   MnHCO3+               1.126e-005  1.023e-005    -4.948    -4.990    -0.042
   FeHCO3+               1.100e-005  9.994e-006    -4.958    -5.000    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.856e-006  3.502e-006    -5.414    -5.456    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.774e-006  1.911e-006    -5.557    -5.719    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.960e-007  5.971e-007    -6.225    -6.224     0.001
   MgCO3                 1.012e-007  1.014e-007    -6.995    -6.994     0.001
   BaHCO3+               2.022e-008  1.836e-008    -7.694    -7.736    -0.042
   NaCO3-                7.729e-009  7.020e-009    -8.112    -8.154    -0.042
   BaCO3                 3.507e-010  3.514e-010    -9.455    -9.454     0.001
Ca              2.655e-003
   Ca+2                  2.518e-003  1.734e-003    -2.599    -2.761    -0.162
   CaHCO3+               1.310e-004  1.190e-004    -3.883    -3.924    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.371e-008  2.375e-008    -7.625    -7.624     0.001
   CaOH+                 2.398e-009  2.178e-009    -8.620    -8.662    -0.042
   CaHSO4+               2.024e-014  1.838e-014   -13.694   -13.736    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.953e-005    -4.006    -4.048    -0.042
   MnCl+                 8.562e-009  7.776e-009    -8.067    -8.109    -0.042
   FeCl+                 2.527e-009  2.295e-009    -8.597    -8.639    -0.042
   MnCl2                 3.033e-013  3.039e-013   -12.518   -12.517     0.001
   MnCl3-                8.251e-018  7.494e-018   -17.083   -17.125    -0.042
   FeCl+2                9.163e-025  6.235e-025   -24.038   -24.205    -0.167
   FeCl2+                2.745e-028  2.493e-028   -27.561   -27.603    -0.042
   FeCl3                 2.228e-033  2.232e-033   -32.652   -32.651     0.001
Fe(2)           8.393e-005
   Fe(HS)2               4.446e-005  4.455e-005    -4.352    -4.351     0.001
   Fe+2                  2.729e-005  1.857e-005    -4.564    -4.731    -0.167
   FeHCO3+               1.100e-005  9.994e-006    -4.958    -5.000    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.771e-007  2.517e-007    -6.557    -6.599    -0.042
   FeOH+                 4.893e-008  4.444e-008    -7.310    -7.352    -0.042
   FeCl+                 2.527e-009  2.295e-009    -8.597    -8.639    -0.042
   FeSO4                 2.263e-010  2.268e-010    -9.645    -9.644     0.001
   Fe(OH)2               2.857e-012  2.863e-012   -11.544   -11.543     0.001
   Fe(OH)3-              8.864e-016  8.051e-016   -15.052   -15.094    -0.042
   FeHSO4+               2.168e-016  1.969e-016   -15.664   -15.706    -0.042
Fe(3)           5.880e-014
   Fe(OH)2+              3.109e-014  2.824e-014   -13.507   -13.549    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.093e-016  1.901e-016   -15.679   -15.721    -0.042
   FeOH+2                1.656e-017  1.127e-017   -16.781   -16.948    -0.167
   Fe+3                  5.484e-022  2.306e-022   -21.261   -21.637    -0.376
   FeCl+2                9.163e-025  6.235e-025   -24.038   -24.205    -0.167
   FeSO4+                1.912e-025  1.736e-025   -24.719   -24.760    -0.042
   FeCl2+                2.745e-028  2.493e-028   -27.561   -27.603    -0.042
   Fe(SO4)2-             2.872e-031  2.608e-031   -30.542   -30.584    -0.042
   FeHSO4+2              9.026e-032  6.141e-032   -31.045   -31.212    -0.167
   Fe2(OH)2+4            1.594e-032  3.418e-033   -31.797   -32.466    -0.669
   FeCl3                 2.228e-033  2.232e-033   -32.652   -32.651     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.650   -43.695    -1.045
H(0)            1.458e-009
   H2                    7.291e-010  7.306e-010    -9.137    -9.136     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.042
   KSO4-                 9.119e-012  8.282e-012   -11.040   -11.082    -0.042



Mg              8.429e-005
   Mg+2                  8.033e-005  5.561e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.856e-006  3.502e-006    -5.414    -5.456    -0.042
   MgCO3                 1.012e-007  1.014e-007    -6.995    -6.994     0.001
   MgOH+                 1.683e-009  1.528e-009    -8.774    -8.816    -0.042
   MgSO4                 8.935e-010  8.952e-010    -9.049    -9.048     0.001
Mn(2)           4.584e-005
   Mn+2                  3.133e-005  2.132e-005    -4.504    -4.671    -0.167
   MnHCO3+               1.126e-005  1.023e-005    -4.948    -4.990    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.562e-009  7.776e-009    -8.067    -8.109    -0.042
   MnOH+                 4.567e-009  4.148e-009    -8.340    -8.382    -0.042
   MnSO4                 2.598e-010  2.604e-010    -9.585    -9.584     0.001
   MnCl2                 3.033e-013  3.039e-013   -12.518   -12.517     0.001
   MnCl3-                8.251e-018  7.494e-018   -17.083   -17.125    -0.042
   Mn(OH)3-              1.613e-019  1.465e-019   -18.792   -18.834    -0.042
Mn(3)           2.037e-034
   Mn+3                  2.037e-034  8.567e-035   -33.691   -34.067    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.455   -83.622    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.851   -96.892    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.960e-007  5.971e-007    -6.225    -6.224     0.001
   NaCO3-                7.729e-009  7.020e-009    -8.112    -8.154    -0.042
   NaSO4-                7.477e-011  6.791e-011   -10.126   -10.168    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.108   -74.108     0.001
S(-2)           2.088e-004
   H2S                   5.980e-005  5.992e-005    -4.223    -4.222     0.001
   HS-                   5.712e-005  5.188e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.446e-005  4.455e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.197e-007  2.904e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.771e-007  2.517e-007    -6.557    -6.599    -0.042
   S5-2                  1.372e-007  9.980e-008    -6.863    -7.001    -0.138
   S4-2                  8.122e-008  5.823e-008    -7.090    -7.235    -0.145
   S6-2                  7.004e-008  5.166e-008    -7.155    -7.287    -0.132
   S-2                   6.972e-011  4.744e-011   -10.157   -10.324    -0.167
   S3-2                  2.909e-011  2.052e-011   -10.536   -10.688    -0.152
   S2-2                  1.673e-012  1.165e-012   -11.777   -11.934    -0.157
   As3S4(HS)2-           7.463e-016  6.778e-016   -15.127   -15.169    -0.042
S(6)            1.253e-007
   SO4-2                 1.002e-007  6.867e-008    -6.999    -7.163    -0.164
   CaSO4                 2.371e-008  2.375e-008    -7.625    -7.624     0.001
   MgSO4                 8.935e-010  8.952e-010    -9.049    -9.048     0.001
   MnSO4                 2.598e-010  2.604e-010    -9.585    -9.584     0.001
   FeSO4                 2.263e-010  2.268e-010    -9.645    -9.644     0.001
   NaSO4-                7.477e-011  6.791e-011   -10.126   -10.168    -0.042
   BaSO4                 1.223e-011  1.225e-011   -10.913   -10.912     0.001
   KSO4-                 9.119e-012  8.282e-012   -11.040   -11.082    -0.042
   HSO4-                 9.710e-013  8.819e-013   -12.013   -12.055    -0.042
   CaHSO4+               2.024e-014  1.838e-014   -13.694   -13.736    -0.042
   FeHSO4+               2.168e-016  1.969e-016   -15.664   -15.706    -0.042
   FeSO4+                1.912e-025  1.736e-025   -24.719   -24.760    -0.042
   Fe(SO4)2-             2.872e-031  2.608e-031   -30.542   -30.584    -0.042
   FeHSO4+2              9.026e-032  6.141e-032   -31.045   -31.212    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.21  -44.98    8.23  As2O5



As2S3(am)        -6.84  -51.74  -44.90  As2S3
As_native        -5.57  -18.11  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.64  -13.61   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.34    9.50   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.51   -2.35   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.28  -11.42   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.41  -37.63  -45.03  Fe3S4
Gypsum           -5.34   -9.92   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.63  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.45  -44.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.69  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.46  -14.57   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.91  -89.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.50  -11.83    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.44  -51.74  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.31  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.39  -14.57   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3



Reaction step 49.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.65  -13.62   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.750e-002 -2.503e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.025e-002 -3.489e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.183e-004  4.183e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.576e-004  2.576e-004

------------------------------Surface composition------------------------------

Hfo           
 1.586e-004  Surface charge, eq

Hfo_s         
 5.126e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.376e-006       0.659  3.376e-006      -5.472
Hfo_sOMn+        1.343e-006       0.262  1.343e-006      -5.872
Hfo_sOFe+        3.297e-007       0.064  3.297e-007      -6.482
Hfo_sOH2+        5.369e-008       0.010  5.369e-008      -7.270
Hfo_sOH          2.088e-008       0.004  2.088e-008      -7.680
Hfo_sOHBa+2      2.144e-009       0.000  2.144e-009      -8.669
Hfo_sO-          1.860e-010       0.000  1.860e-010      -9.730

Hfo           
 1.586e-004  Surface charge, eq

Hfo_w         
 2.050e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.383e-004       0.675  1.383e-004      -3.859
Hfo_wOH          5.380e-005       0.262  5.380e-005      -4.269
Hfo_wOFe+        7.927e-006       0.039  7.928e-006      -5.101
Hfo_wOMn+        2.749e-006       0.013  2.749e-006      -5.561
Hfo_wOCa+        9.984e-007       0.005  9.984e-007      -6.001
Hfo_wOMg+        5.700e-007       0.003  5.700e-007      -6.244
Hfo_wO-          4.793e-007       0.002  4.793e-007      -6.319



Hfo_wOFeOH       1.618e-007       0.001  1.618e-007      -6.791
Hfo_wH2AsO3      1.035e-008       0.000  1.036e-008      -7.985
Hfo_wSO4-        2.880e-011       0.000  2.880e-011     -10.541
Hfo_wOHSO4-2     2.234e-011       0.000  2.234e-011     -10.651
Hfo_wOBa+        9.164e-012       0.000  9.164e-012     -11.038
Hfo_wOHAsO4-3    2.231e-017       0.000  2.231e-017     -16.652
Hfo_wHAsO4-      3.303e-018       0.000  3.303e-018     -17.481
Hfo_wH2AsO4      2.748e-019       0.000  2.748e-019     -18.561

Mno           
-1.086e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.301e-028       0.000  1.301e-028     -27.886
Mno_O3Ca         8.074e-030       0.000  8.074e-030     -29.093
Mno_O3-2         6.460e-030       0.000  6.460e-030     -29.190
Mno_O3HMn+       2.357e-030       0.000  2.357e-030     -29.628
Mno_O3H-         2.933e-031       0.000  2.933e-031     -30.533
Mno_O3Na-        1.351e-031       0.000  1.351e-031     -30.869
Mno_O3HCa+       1.276e-031       0.000  1.276e-031     -30.894
Mno_O3Mg         9.857e-032       0.000  9.857e-032     -31.006
Mno_O3Ba         3.488e-032       0.000  3.488e-032     -31.457
Mno_O3HMg+       1.055e-033       0.000  1.055e-033     -32.977
Mno_O3HBa+       9.858e-034       0.000  9.858e-034     -33.006
Mno_O3HNa        5.724e-034       0.000  5.724e-034     -33.242
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.123e-041       0.000  9.124e-041     -40.040
Mno_O3H3Cl       2.250e-043       0.000  2.250e-043     -42.648

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.206e-007  3.206e-007
Ba               5.437e-007  5.437e-007
C                1.219e-002  1.219e-002
Ca               2.653e-003  2.653e-003
Cl               9.873e-005  9.873e-005
Fe               8.391e-005  8.391e-005
K                1.893e-005  1.893e-005
Mg               8.430e-005  8.429e-005
Mn               4.579e-005  4.579e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.880      Charge balance
                                       pe  =  -3.888      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.543e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.231e-003
                       Total CO2 (mol/kg)  =  7.662e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.592e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.05
                               Iterations  =  30
                                  Total H  = 1.110329e+002
                                  Total O  = 5.552560e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 



   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.436e-007  1.319e-007    -6.843    -6.880    -0.037
   OH-                   8.356e-008  7.589e-008    -7.078    -7.120    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.206e-007
   AsS(OH)(HS)-          3.198e-007  2.905e-007    -6.495    -6.537    -0.042
   H3AsO3                7.472e-010  7.486e-010    -9.127    -9.126     0.001
   H2AsO3-               4.425e-012  4.019e-012   -11.354   -11.396    -0.042
   As3S4(HS)2-           7.445e-016  6.762e-016   -15.128   -15.170    -0.042
   H4AsO3+               5.385e-017  4.891e-017   -16.269   -16.311    -0.042
   HAsO3-2               8.935e-020  6.081e-020   -19.049   -19.216    -0.167
   AsO3-3                2.187e-028  9.201e-029   -27.660   -28.036    -0.376
As(5)           2.292e-018
   H2AsO4-               1.348e-018  1.225e-018   -17.870   -17.912    -0.042
   HAsO4-2               9.441e-019  6.425e-019   -18.025   -18.192    -0.167
   H3AsO4                3.216e-023  3.222e-023   -22.493   -22.492     0.001
   AsO4-3                2.593e-023  1.091e-023   -22.586   -22.962    -0.376
Ba              5.437e-007
   Ba+2                  5.231e-007  3.560e-007    -6.281    -6.449    -0.167
   BaHCO3+               2.020e-008  1.835e-008    -7.695    -7.736    -0.042
   BaCO3                 3.510e-010  3.517e-010    -9.455    -9.454     0.001
   BaSO4                 1.200e-011  1.202e-011   -10.921   -10.920     0.001
   BaOH+                 1.007e-013  9.146e-014   -12.997   -13.039    -0.042
C(-4)           4.531e-003
   CH4                   4.531e-003  4.540e-003    -2.344    -2.343     0.001
C(4)            7.662e-003
   HCO3-                 5.901e-003  5.376e-003    -2.229    -2.270    -0.040
   CO2                   1.591e-003  1.594e-003    -2.798    -2.797     0.001
   CaHCO3+               1.308e-004  1.188e-004    -3.883    -3.925    -0.042
   MnHCO3+               1.124e-005  1.021e-005    -4.949    -4.991    -0.042
   FeHCO3+               1.098e-005  9.977e-006    -4.959    -5.001    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.853e-006  3.499e-006    -5.414    -5.456    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.775e-006  1.912e-006    -5.557    -5.719    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.954e-007  5.966e-007    -6.225    -6.224     0.001
   MgCO3                 1.013e-007  1.015e-007    -6.994    -6.994     0.001
   BaHCO3+               2.020e-008  1.835e-008    -7.695    -7.736    -0.042
   NaCO3-                7.734e-009  7.025e-009    -8.112    -8.153    -0.042
   BaCO3                 3.510e-010  3.517e-010    -9.455    -9.454     0.001
Ca              2.653e-003
   Ca+2                  2.516e-003  1.733e-003    -2.599    -2.761    -0.162
   CaHCO3+               1.308e-004  1.188e-004    -3.883    -3.925    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.324e-008  2.328e-008    -7.634    -7.633     0.001
   CaOH+                 2.400e-009  2.180e-009    -8.620    -8.662    -0.042
   CaHSO4+               1.981e-014  1.799e-014   -13.703   -13.745    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.953e-005    -4.006    -4.048    -0.042
   MnCl+                 8.556e-009  7.772e-009    -8.068    -8.109    -0.042
   FeCl+                 2.525e-009  2.294e-009    -8.598    -8.639    -0.042
   MnCl2                 3.031e-013  3.037e-013   -12.518   -12.518     0.001
   MnCl3-                8.246e-018  7.490e-018   -17.084   -17.126    -0.042
   FeCl+2                9.116e-025  6.204e-025   -24.040   -24.207    -0.167
   FeCl2+                2.732e-028  2.481e-028   -27.564   -27.605    -0.042
   FeCl3                 2.217e-033  2.221e-033   -32.654   -32.653     0.001
Fe(2)           8.391e-005
   Fe(HS)2               4.448e-005  4.457e-005    -4.352    -4.351     0.001
   Fe+2                  2.727e-005  1.856e-005    -4.564    -4.731    -0.167
   FeHCO3+               1.098e-005  9.977e-006    -4.959    -5.001    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.774e-007  2.519e-007    -6.557    -6.599    -0.042
   FeOH+                 4.898e-008  4.449e-008    -7.310    -7.352    -0.042
   FeCl+                 2.525e-009  2.294e-009    -8.598    -8.639    -0.042
   FeSO4                 2.218e-010  2.223e-010    -9.654    -9.653     0.001



   Fe(OH)2               2.865e-012  2.871e-012   -11.543   -11.542     0.001
   Fe(OH)3-              8.903e-016  8.086e-016   -15.050   -15.092    -0.042
   FeHSO4+               2.121e-016  1.927e-016   -15.673   -15.715    -0.042
Fe(3)           5.875e-014
   Fe(OH)2+              3.104e-014  2.819e-014   -13.508   -13.550    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.096e-016  1.904e-016   -15.679   -15.720    -0.042
   FeOH+2                1.650e-017  1.123e-017   -16.782   -16.950    -0.167
   Fe+3                  5.455e-022  2.294e-022   -21.263   -21.639    -0.376
   FeCl+2                9.116e-025  6.204e-025   -24.040   -24.207    -0.167
   FeSO4+                1.866e-025  1.695e-025   -24.729   -24.771    -0.042
   FeCl2+                2.732e-028  2.481e-028   -27.564   -27.605    -0.042
   Fe(SO4)2-             2.749e-031  2.497e-031   -30.561   -30.603    -0.042
   FeHSO4+2              8.793e-032  5.984e-032   -31.056   -31.223    -0.167
   Fe2(OH)2+4            1.583e-032  3.395e-033   -31.801   -32.469    -0.669
   FeCl3                 2.217e-033  2.221e-033   -32.654   -32.653     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.654   -43.699    -1.045
H(0)            1.466e-009
   H2                    7.330e-010  7.345e-010    -9.135    -9.134     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.944e-012  8.124e-012   -11.048   -11.090    -0.042
Mg              8.430e-005
   Mg+2                  8.034e-005  5.563e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.853e-006  3.499e-006    -5.414    -5.456    -0.042
   MgCO3                 1.013e-007  1.015e-007    -6.994    -6.994     0.001
   MgOH+                 1.686e-009  1.531e-009    -8.773    -8.815    -0.042
   MgSO4                 8.766e-010  8.783e-010    -9.057    -9.056     0.001
Mn(2)           4.579e-005
   Mn+2                  3.131e-005  2.131e-005    -4.504    -4.671    -0.167
   MnHCO3+               1.124e-005  1.021e-005    -4.949    -4.991    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.556e-009  7.772e-009    -8.068    -8.109    -0.042
   MnOH+                 4.571e-009  4.152e-009    -8.340    -8.382    -0.042
   MnSO4                 2.547e-010  2.552e-010    -9.594    -9.593     0.001
   MnCl2                 3.031e-013  3.037e-013   -12.518   -12.518     0.001
   MnCl3-                8.246e-018  7.490e-018   -17.084   -17.126    -0.042
   Mn(OH)3-              1.620e-019  1.471e-019   -18.790   -18.832    -0.042
Mn(3)           2.027e-034
   Mn+3                  2.027e-034  8.525e-035   -33.693   -34.069    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.457   -83.625    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.855   -96.896    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.954e-007  5.966e-007    -6.225    -6.224     0.001
   NaCO3-                7.734e-009  7.025e-009    -8.112    -8.153    -0.042
   NaSO4-                7.334e-011  6.661e-011   -10.135   -10.176    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.113   -74.112     0.001
S(-2)           2.088e-004
   H2S                   5.974e-005  5.985e-005    -4.224    -4.223     0.001
   HS-                   5.715e-005  5.191e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.448e-005  4.457e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.198e-007  2.905e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.774e-007  2.519e-007    -6.557    -6.599    -0.042
   S5-2                  1.374e-007  1.000e-007    -6.862    -7.000    -0.138
   S4-2                  8.139e-008  5.836e-008    -7.089    -7.234    -0.144
   S6-2                  7.019e-008  5.177e-008    -7.154    -7.286    -0.132
   S-2                   6.986e-011  4.754e-011   -10.156   -10.323    -0.167
   S3-2                  2.915e-011  2.056e-011   -10.535   -10.687    -0.152
   S2-2                  1.676e-012  1.167e-012   -11.776   -11.933    -0.157
   As3S4(HS)2-           7.445e-016  6.762e-016   -15.128   -15.170    -0.042
S(6)            1.229e-007
   SO4-2                 9.822e-008  6.736e-008    -7.008    -7.172    -0.164
   CaSO4                 2.324e-008  2.328e-008    -7.634    -7.633     0.001



   MgSO4                 8.766e-010  8.783e-010    -9.057    -9.056     0.001
   MnSO4                 2.547e-010  2.552e-010    -9.594    -9.593     0.001
   FeSO4                 2.218e-010  2.223e-010    -9.654    -9.653     0.001
   NaSO4-                7.334e-011  6.661e-011   -10.135   -10.176    -0.042
   BaSO4                 1.200e-011  1.202e-011   -10.921   -10.920     0.001
   KSO4-                 8.944e-012  8.124e-012   -11.048   -11.090    -0.042
   HSO4-                 9.508e-013  8.636e-013   -12.022   -12.064    -0.042
   CaHSO4+               1.981e-014  1.799e-014   -13.703   -13.745    -0.042
   FeHSO4+               2.121e-016  1.927e-016   -15.673   -15.715    -0.042
   FeSO4+                1.866e-025  1.695e-025   -24.729   -24.771    -0.042
   Fe(SO4)2-             2.749e-031  2.497e-031   -30.561   -30.603    -0.042
   FeHSO4+2              8.793e-032  5.984e-032   -31.056   -31.223    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.57   -9.93   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.21  -44.98    8.23  As2O5
As2S3(am)        -6.84  -51.74  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.65  -13.62   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.34    9.50   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.52   -2.34   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.29  -11.43   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.41  -37.63  -45.03  Fe3S4
Gypsum           -5.35   -9.93   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.63  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.47  -44.86   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.69  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.47  -14.58   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.94  -89.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS



MnSO4           -14.51  -11.84    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.44  -51.74  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.40  -14.58   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3

Reaction step 50.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.66  -13.63   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.750e-002 -2.500e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.013e-002 -4.726e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.184e-004  4.184e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.814e-004  3.814e-004

------------------------------Surface composition------------------------------

Hfo           
 1.566e-004  Surface charge, eq

Hfo_s         
 5.064e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      3.333e-006       0.658  3.334e-006      -5.477
Hfo_sOMn+        1.328e-006       0.262  1.328e-006      -5.877
Hfo_sOFe+        3.261e-007       0.064  3.261e-007      -6.487
Hfo_sOH2+        5.296e-008       0.010  5.296e-008      -7.276
Hfo_sOH          2.063e-008       0.004  2.063e-008      -7.686
Hfo_sOHBa+2      2.119e-009       0.000  2.119e-009      -8.674
Hfo_sO-          1.841e-010       0.000  1.841e-010      -9.735

Hfo           
 1.566e-004  Surface charge, eq

Hfo_w         
 2.025e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.366e-004       0.674  1.366e-004      -3.865
Hfo_wOH          5.320e-005       0.263  5.320e-005      -4.274
Hfo_wOFe+        7.848e-006       0.039  7.848e-006      -5.105
Hfo_wOMn+        2.721e-006       0.013  2.721e-006      -5.565
Hfo_wOCa+        9.884e-007       0.005  9.884e-007      -6.005
Hfo_wOMg+        5.648e-007       0.003  5.648e-007      -6.248
Hfo_wO-          4.748e-007       0.002  4.748e-007      -6.323
Hfo_wOFeOH       1.604e-007       0.001  1.604e-007      -6.795
Hfo_wH2AsO3      1.025e-008       0.000  1.025e-008      -7.989
Hfo_wSO4-        2.790e-011       0.000  2.790e-011     -10.554
Hfo_wOHSO4-2     2.168e-011       0.000  2.168e-011     -10.664
Hfo_wOBa+        9.080e-012       0.000  9.080e-012     -11.042
Hfo_wOHAsO4-3    2.207e-017       0.000  2.208e-017     -16.656
Hfo_wHAsO4-      3.258e-018       0.000  3.258e-018     -17.487
Hfo_wH2AsO4      2.706e-019       0.000  2.706e-019     -18.568

Mno           
-2.923e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.497e-025       0.000  3.498e-025     -24.456
Mno_O3Ca         2.170e-026       0.000  2.170e-026     -25.663
Mno_O3-2         1.737e-026       0.000  1.737e-026     -25.760
Mno_O3HMn+       6.324e-027       0.000  6.325e-027     -26.199
Mno_O3H-         7.875e-028       0.000  7.876e-028     -27.104
Mno_O3Na-        3.634e-028       0.000  3.634e-028     -27.440
Mno_O3HCa+       3.424e-028       0.000  3.424e-028     -27.465
Mno_O3Mg         2.652e-028       0.000  2.652e-028     -27.576
Mno_O3Ba         9.382e-029       0.000  9.382e-029     -28.028
Mno_O3HMg+       2.833e-030       0.000  2.833e-030     -29.548
Mno_O3HBa+       2.647e-030       0.000  2.648e-030     -29.577
Mno_O3HNa        1.537e-030       0.000  1.537e-030     -29.813
Mno_O3H2         2.681e-032       0.000  2.681e-032     -31.572
Mno_O3H3+        2.442e-037       0.000  2.442e-037     -36.612
Mno_O3H3Cl       6.021e-040       0.000  6.021e-040     -39.220

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.207e-007  3.207e-007
Ba               5.437e-007  5.437e-007
C                1.227e-002  1.227e-002
Ca               2.651e-003  2.651e-003
Cl               9.873e-005  9.873e-005
Fe               8.389e-005  8.389e-005
K                1.893e-005  1.893e-005
Mg               8.430e-005  8.430e-005
Mn               4.575e-005  4.575e-005



Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.881      Charge balance
                                       pe  =  -3.890      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.536e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.225e-003
                       Total CO2 (mol/kg)  =  7.652e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.572e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.04
                               Iterations  =  38
                                  Total H  = 1.110334e+002
                                  Total O  = 5.552567e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.434e-007  1.317e-007    -6.844    -6.881    -0.037
   OH-                   8.369e-008  7.602e-008    -7.077    -7.119    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.207e-007
   AsS(OH)(HS)-          3.199e-007  2.906e-007    -6.495    -6.537    -0.042
   H3AsO3                7.479e-010  7.493e-010    -9.126    -9.125     0.001
   H2AsO3-               4.436e-012  4.029e-012   -11.353   -11.395    -0.042
   As3S4(HS)2-           7.429e-016  6.748e-016   -15.129   -15.171    -0.042
   H4AsO3+               5.381e-017  4.888e-017   -16.269   -16.311    -0.042
   HAsO3-2               8.972e-020  6.107e-020   -19.047   -19.214    -0.167
   AsO3-3                2.199e-028  9.255e-029   -27.658   -28.034    -0.376
As(5)           2.288e-018
   H2AsO4-               1.345e-018  1.221e-018   -17.871   -17.913    -0.042
   HAsO4-2               9.430e-019  6.418e-019   -18.026   -18.193    -0.167
   H3AsO4                3.202e-023  3.208e-023   -22.495   -22.494     0.001
   AsO4-3                2.594e-023  1.091e-023   -22.586   -22.962    -0.376
Ba              5.437e-007
   Ba+2                  5.232e-007  3.561e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.018e-008  1.833e-008    -7.695    -7.737    -0.042
   BaCO3                 3.513e-010  3.520e-010    -9.454    -9.454     0.001
   BaSO4                 1.177e-011  1.180e-011   -10.929   -10.928     0.001
   BaOH+                 1.009e-013  9.163e-014   -12.996   -13.038    -0.042
C(-4)           4.616e-003
   CH4                   4.616e-003  4.625e-003    -2.336    -2.335     0.001
C(4)            7.652e-003
   HCO3-                 5.895e-003  5.371e-003    -2.230    -2.270    -0.040
   CO2                   1.587e-003  1.590e-003    -2.799    -2.799     0.001
   CaHCO3+               1.306e-004  1.186e-004    -3.884    -3.926    -0.042
   MnHCO3+               1.122e-005  1.019e-005    -4.950    -4.992    -0.042
   FeHCO3+               1.097e-005  9.961e-006    -4.960    -5.002    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.849e-006  3.496e-006    -5.415    -5.456    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.776e-006  1.913e-006    -5.557    -5.718    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.948e-007  5.960e-007    -6.226    -6.225     0.001
   MgCO3                 1.014e-007  1.016e-007    -6.994    -6.993     0.001
   BaHCO3+               2.018e-008  1.833e-008    -7.695    -7.737    -0.042
   NaCO3-                7.739e-009  7.030e-009    -8.111    -8.153    -0.042
   BaCO3                 3.513e-010  3.520e-010    -9.454    -9.454     0.001
Ca              2.651e-003
   Ca+2                  2.514e-003  1.732e-003    -2.600    -2.762    -0.162
   CaHCO3+               1.306e-004  1.186e-004    -3.884    -3.926    -0.042



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.279e-008  2.283e-008    -7.642    -7.641     0.001
   CaOH+                 2.402e-009  2.182e-009    -8.619    -8.661    -0.042
   CaHSO4+               1.939e-014  1.761e-014   -13.712   -13.754    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.551e-009  7.767e-009    -8.068    -8.110    -0.042
   FeCl+                 2.524e-009  2.292e-009    -8.598    -8.640    -0.042
   MnCl2                 3.030e-013  3.036e-013   -12.519   -12.518     0.001
   MnCl3-                8.242e-018  7.486e-018   -17.084   -17.126    -0.042
   FeCl+2                9.071e-025  6.174e-025   -24.042   -24.209    -0.167
   FeCl2+                2.718e-028  2.469e-028   -27.566   -27.607    -0.042
   FeCl3                 2.206e-033  2.211e-033   -32.656   -32.655     0.001
Fe(2)           8.389e-005
   Fe(HS)2               4.450e-005  4.459e-005    -4.352    -4.351     0.001
   Fe+2                  2.725e-005  1.855e-005    -4.565    -4.732    -0.167
   FeHCO3+               1.097e-005  9.961e-006    -4.960    -5.002    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.776e-007  2.522e-007    -6.557    -6.598    -0.042
   FeOH+                 4.903e-008  4.453e-008    -7.310    -7.351    -0.042
   FeCl+                 2.524e-009  2.292e-009    -8.598    -8.640    -0.042
   FeSO4                 2.175e-010  2.180e-010    -9.662    -9.662     0.001
   Fe(OH)2               2.873e-012  2.878e-012   -11.542   -11.541     0.001
   Fe(OH)3-              8.940e-016  8.121e-016   -15.049   -15.090    -0.042
   FeHSO4+               2.077e-016  1.886e-016   -15.683   -15.724    -0.042
Fe(3)           5.870e-014
   Fe(OH)2+              3.099e-014  2.815e-014   -13.509   -13.551    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.099e-016  1.907e-016   -15.678   -15.720    -0.042
   FeOH+2                1.645e-017  1.119e-017   -16.784   -16.951    -0.167
   Fe+3                  5.426e-022  2.283e-022   -21.266   -21.641    -0.376
   FeCl+2                9.071e-025  6.174e-025   -24.042   -24.209    -0.167
   FeSO4+                1.822e-025  1.655e-025   -24.740   -24.781    -0.042
   FeCl2+                2.718e-028  2.469e-028   -27.566   -27.607    -0.042
   Fe(SO4)2-             2.634e-031  2.392e-031   -30.579   -30.621    -0.042
   FeHSO4+2              8.570e-032  5.833e-032   -31.067   -31.234    -0.167
   Fe2(OH)2+4            1.572e-032  3.373e-033   -31.804   -32.472    -0.668
   FeCl3                 2.206e-033  2.211e-033   -32.656   -32.655     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.658   -43.703    -1.044
H(0)            1.474e-009
   H2                    7.369e-010  7.384e-010    -9.133    -9.132     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.776e-012  7.971e-012   -11.057   -11.098    -0.042
Mg              8.430e-005
   Mg+2                  8.035e-005  5.564e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.849e-006  3.496e-006    -5.415    -5.456    -0.042
   MgCO3                 1.014e-007  1.016e-007    -6.994    -6.993     0.001
   MgOH+                 1.689e-009  1.534e-009    -8.772    -8.814    -0.042
   MgSO4                 8.603e-010  8.620e-010    -9.065    -9.064     0.001
Mn(2)           4.575e-005
   Mn+2                  3.129e-005  2.129e-005    -4.505    -4.672    -0.167
   MnHCO3+               1.122e-005  1.019e-005    -4.950    -4.992    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.551e-009  7.767e-009    -8.068    -8.110    -0.042
   MnOH+                 4.576e-009  4.156e-009    -8.340    -8.381    -0.042
   MnSO4                 2.498e-010  2.503e-010    -9.602    -9.602     0.001
   MnCl2                 3.030e-013  3.036e-013   -12.519   -12.518     0.001
   MnCl3-                8.242e-018  7.486e-018   -17.084   -17.126    -0.042
   Mn(OH)3-              1.627e-019  1.478e-019   -18.789   -18.830    -0.042
Mn(3)           2.016e-034
   Mn+3                  2.016e-034  8.483e-035   -33.696   -34.071    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.459   -83.627    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.858   -96.900    -0.042
Na              2.176e-004



   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.948e-007  5.960e-007    -6.226    -6.225     0.001
   NaCO3-                7.739e-009  7.030e-009    -8.111    -8.153    -0.042
   NaSO4-                7.196e-011  6.536e-011   -10.143   -10.185    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.118   -74.117     0.001
S(-2)           2.088e-004
   H2S                   5.967e-005  5.979e-005    -4.224    -4.223     0.001
   HS-                   5.718e-005  5.194e-005    -4.243    -4.285    -0.042
   Fe(HS)2               4.450e-005  4.459e-005    -4.352    -4.351     0.001
   AsS(OH)(HS)-          3.199e-007  2.906e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.776e-007  2.522e-007    -6.557    -6.598    -0.042
   S5-2                  1.377e-007  1.002e-007    -6.861    -6.999    -0.138
   S4-2                  8.156e-008  5.848e-008    -7.089    -7.233    -0.144
   S6-2                  7.033e-008  5.188e-008    -7.153    -7.285    -0.132
   S-2                   7.000e-011  4.765e-011   -10.155   -10.322    -0.167
   S3-2                  2.921e-011  2.061e-011   -10.534   -10.686    -0.151
   S2-2                  1.680e-012  1.170e-012   -11.775   -11.932    -0.157
   As3S4(HS)2-           7.429e-016  6.748e-016   -15.129   -15.171    -0.042
S(6)            1.206e-007
   SO4-2                 9.636e-008  6.609e-008    -7.016    -7.180    -0.164
   CaSO4                 2.279e-008  2.283e-008    -7.642    -7.641     0.001
   MgSO4                 8.603e-010  8.620e-010    -9.065    -9.064     0.001
   MnSO4                 2.498e-010  2.503e-010    -9.602    -9.602     0.001
   FeSO4                 2.175e-010  2.180e-010    -9.662    -9.662     0.001
   NaSO4-                7.196e-011  6.536e-011   -10.143   -10.185    -0.042
   BaSO4                 1.177e-011  1.180e-011   -10.929   -10.928     0.001
   KSO4-                 8.776e-012  7.971e-012   -11.057   -11.098    -0.042
   HSO4-                 9.314e-013  8.460e-013   -12.031   -12.073    -0.042
   CaHSO4+               1.939e-014  1.761e-014   -13.712   -13.754    -0.042
   FeHSO4+               2.077e-016  1.886e-016   -15.683   -15.724    -0.042
   FeSO4+                1.822e-025  1.655e-025   -24.740   -24.781    -0.042
   Fe(SO4)2-             2.634e-031  2.392e-031   -30.579   -30.621    -0.042
   FeHSO4+2              8.570e-032  5.833e-032   -31.067   -31.234    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.58   -9.94   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -44.99    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.66  -13.63   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.53   -2.33   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.30  -11.44   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.36   -9.94   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.43  -41.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.49  -44.88   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.48  -14.59   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.97  -89.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.52  -11.85    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.22  -74.12   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.41  -14.59   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3

Reaction step 51.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.020e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.67  -13.64   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.750e-002 -2.498e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.000e-002 -5.961e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.184e-004  4.184e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.050e-004  5.050e-004

------------------------------Surface composition------------------------------

Hfo           
 1.546e-004  Surface charge, eq

Hfo_s         
 5.002e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.291e-006       0.658  3.291e-006      -5.483
Hfo_sOMn+        1.313e-006       0.263  1.314e-006      -5.882
Hfo_sOFe+        3.224e-007       0.064  3.224e-007      -6.492
Hfo_sOH2+        5.223e-008       0.010  5.223e-008      -7.282
Hfo_sOH          2.038e-008       0.004  2.038e-008      -7.691
Hfo_sOHBa+2      2.093e-009       0.000  2.093e-009      -8.679
Hfo_sO-          1.822e-010       0.000  1.822e-010      -9.740

Hfo           
 1.546e-004  Surface charge, eq

Hfo_w         
 2.001e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.348e-004       0.674  1.348e-004      -3.870
Hfo_wOH          5.261e-005       0.263  5.261e-005      -4.279
Hfo_wOFe+        7.768e-006       0.039  7.768e-006      -5.110
Hfo_wOMn+        2.693e-006       0.013  2.693e-006      -5.570
Hfo_wOCa+        9.783e-007       0.005  9.783e-007      -6.010
Hfo_wOMg+        5.595e-007       0.003  5.595e-007      -6.252
Hfo_wO-          4.702e-007       0.002  4.702e-007      -6.328
Hfo_wOFeOH       1.590e-007       0.001  1.590e-007      -6.799
Hfo_wH2AsO3      1.015e-008       0.000  1.015e-008      -7.994
Hfo_wSO4-        2.704e-011       0.000  2.704e-011     -10.568
Hfo_wOHSO4-2     2.104e-011       0.000  2.104e-011     -10.677
Hfo_wOBa+        8.994e-012       0.000  8.995e-012     -11.046
Hfo_wOHAsO4-3    2.184e-017       0.000  2.184e-017     -16.661
Hfo_wHAsO4-      3.213e-018       0.000  3.213e-018     -17.493
Hfo_wH2AsO4      2.664e-019       0.000  2.665e-019     -18.574

Mno           
-2.926e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.498e-025       0.000  3.498e-025     -24.456
Mno_O3Ca         2.171e-026       0.000  2.171e-026     -25.663
Mno_O3-2         1.739e-026       0.000  1.739e-026     -25.760
Mno_O3HMn+       6.316e-027       0.000  6.316e-027     -26.200
Mno_O3H-         7.870e-028       0.000  7.870e-028     -27.104
Mno_O3Na-        3.637e-028       0.000  3.638e-028     -27.439
Mno_O3HCa+       3.419e-028       0.000  3.419e-028     -27.466



Mno_O3Mg         2.655e-028       0.000  2.655e-028     -27.576
Mno_O3Ba         9.392e-029       0.000  9.393e-029     -28.027
Mno_O3HMg+       2.832e-030       0.000  2.832e-030     -29.548
Mno_O3HBa+       2.646e-030       0.000  2.646e-030     -29.577
Mno_O3HNa        1.536e-030       0.000  1.536e-030     -29.814
Mno_O3H2         2.674e-032       0.000  2.675e-032     -31.573
Mno_O3H3+        2.432e-037       0.000  2.432e-037     -36.614
Mno_O3H3Cl       5.998e-040       0.000  5.998e-040     -39.222

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.208e-007  3.208e-007
Ba               5.438e-007  5.437e-007
C                1.234e-002  1.234e-002
Ca               2.649e-003  2.648e-003
Cl               9.873e-005  9.873e-005
Fe               8.387e-005  8.387e-005
K                1.893e-005  1.893e-005
Mg               8.431e-005  8.430e-005
Mn               4.571e-005  4.571e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.881      Charge balance
                                       pe  =  -3.892      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.529e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.219e-003
                       Total CO2 (mol/kg)  =  7.641e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.553e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.02
                               Iterations  =  36
                                  Total H  = 1.110339e+002
                                  Total O  = 5.552574e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.431e-007  1.314e-007    -6.844    -6.881    -0.037
   OH-                   8.382e-008  7.614e-008    -7.077    -7.118    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.208e-007
   AsS(OH)(HS)-          3.201e-007  2.907e-007    -6.495    -6.537    -0.042
   H3AsO3                7.486e-010  7.501e-010    -9.126    -9.125     0.001
   H2AsO3-               4.447e-012  4.040e-012   -11.352   -11.394    -0.042
   As3S4(HS)2-           7.413e-016  6.733e-016   -15.130   -15.172    -0.042
   H4AsO3+               5.378e-017  4.885e-017   -16.269   -16.311    -0.042
   HAsO3-2               9.008e-020  6.132e-020   -19.045   -19.212    -0.167
   AsO3-3                2.211e-028  9.308e-029   -27.655   -28.031    -0.376
As(5)           2.283e-018
   H2AsO4-               1.341e-018  1.218e-018   -17.873   -17.914    -0.042
   HAsO4-2               9.418e-019  6.411e-019   -18.026   -18.193    -0.167
   H3AsO4                3.189e-023  3.195e-023   -22.496   -22.496     0.001
   AsO4-3                2.594e-023  1.092e-023   -22.586   -22.962    -0.376
Ba              5.438e-007
   Ba+2                  5.232e-007  3.562e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.017e-008  1.832e-008    -7.695    -7.737    -0.042
   BaCO3                 3.516e-010  3.522e-010    -9.454    -9.453     0.001
   BaSO4                 1.156e-011  1.158e-011   -10.937   -10.936     0.001



   BaOH+                 1.011e-013  9.179e-014   -12.995   -13.037    -0.042
C(-4)           4.700e-003
   CH4                   4.700e-003  4.710e-003    -2.328    -2.327     0.001
C(4)            7.641e-003
   HCO3-                 5.889e-003  5.366e-003    -2.230    -2.270    -0.040
   CO2                   1.583e-003  1.586e-003    -2.801    -2.800     0.001
   CaHCO3+               1.304e-004  1.184e-004    -3.885    -3.927    -0.042
   MnHCO3+               1.120e-005  1.018e-005    -4.951    -4.992    -0.042
   FeHCO3+               1.095e-005  9.945e-006    -4.961    -5.002    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.846e-006  3.494e-006    -5.415    -5.457    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.778e-006  1.914e-006    -5.556    -5.718    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.942e-007  5.954e-007    -6.226    -6.225     0.001
   MgCO3                 1.015e-007  1.017e-007    -6.994    -6.993     0.001
   BaHCO3+               2.017e-008  1.832e-008    -7.695    -7.737    -0.042
   NaCO3-                7.744e-009  7.034e-009    -8.111    -8.153    -0.042
   BaCO3                 3.516e-010  3.522e-010    -9.454    -9.453     0.001
Ca              2.649e-003
   Ca+2                  2.513e-003  1.730e-003    -2.600    -2.762    -0.162
   CaHCO3+               1.304e-004  1.184e-004    -3.885    -3.927    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.235e-008  2.240e-008    -7.651    -7.650     0.001
   CaOH+                 2.405e-009  2.184e-009    -8.619    -8.661    -0.042
   CaHSO4+               1.899e-014  1.725e-014   -13.722   -13.763    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.546e-009  7.762e-009    -8.068    -8.110    -0.042
   FeCl+                 2.522e-009  2.291e-009    -8.598    -8.640    -0.042
   MnCl2                 3.028e-013  3.034e-013   -12.519   -12.518     0.001
   MnCl3-                8.237e-018  7.482e-018   -17.084   -17.126    -0.042
   FeCl+2                9.026e-025  6.144e-025   -24.044   -24.212    -0.167
   FeCl2+                2.706e-028  2.457e-028   -27.568   -27.610    -0.042
   FeCl3                 2.196e-033  2.200e-033   -32.658   -32.657     0.001
Fe(2)           8.387e-005
   Fe(HS)2               4.452e-005  4.461e-005    -4.351    -4.351     0.001
   Fe+2                  2.723e-005  1.853e-005    -4.565    -4.732    -0.167
   FeHCO3+               1.095e-005  9.945e-006    -4.961    -5.002    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.779e-007  2.524e-007    -6.556    -6.598    -0.042
   FeOH+                 4.908e-008  4.458e-008    -7.309    -7.351    -0.042
   FeCl+                 2.522e-009  2.291e-009    -8.598    -8.640    -0.042
   FeSO4                 2.134e-010  2.138e-010    -9.671    -9.670     0.001
   Fe(OH)2               2.880e-012  2.886e-012   -11.541   -11.540     0.001
   Fe(OH)3-              8.978e-016  8.155e-016   -15.047   -15.089    -0.042
   FeHSO4+               2.034e-016  1.847e-016   -15.692   -15.733    -0.042
Fe(3)           5.865e-014
   Fe(OH)2+              3.094e-014  2.810e-014   -13.509   -13.551    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.103e-016  1.910e-016   -15.677   -15.719    -0.042
   FeOH+2                1.639e-017  1.116e-017   -16.785   -16.952    -0.167
   Fe+3                  5.399e-022  2.272e-022   -21.268   -21.644    -0.376
   FeCl+2                9.026e-025  6.144e-025   -24.044   -24.212    -0.167
   FeSO4+                1.779e-025  1.616e-025   -24.750   -24.791    -0.042
   FeCl2+                2.706e-028  2.457e-028   -27.568   -27.610    -0.042
   Fe(SO4)2-             2.525e-031  2.294e-031   -30.598   -30.639    -0.042
   FeHSO4+2              8.357e-032  5.689e-032   -31.078   -31.245    -0.167
   Fe2(OH)2+4            1.561e-032  3.351e-033   -31.807   -32.475    -0.668
   FeCl3                 2.196e-033  2.200e-033   -32.658   -32.657     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.662   -43.706    -1.044
H(0)            1.482e-009
   H2                    7.408e-010  7.422e-010    -9.130    -9.129     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.614e-012  7.824e-012   -11.065   -11.107    -0.042
Mg              8.431e-005



   Mg+2                  8.036e-005  5.565e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.846e-006  3.494e-006    -5.415    -5.457    -0.042
   MgCO3                 1.015e-007  1.017e-007    -6.994    -6.993     0.001
   MgOH+                 1.692e-009  1.537e-009    -8.772    -8.813    -0.042
   MgSO4                 8.446e-010  8.463e-010    -9.073    -9.072     0.001
Mn(2)           4.571e-005
   Mn+2                  3.126e-005  2.128e-005    -4.505    -4.672    -0.167
   MnHCO3+               1.120e-005  1.018e-005    -4.951    -4.992    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.546e-009  7.762e-009    -8.068    -8.110    -0.042
   MnOH+                 4.580e-009  4.160e-009    -8.339    -8.381    -0.042
   MnSO4                 2.450e-010  2.455e-010    -9.611    -9.610     0.001
   MnCl2                 3.028e-013  3.034e-013   -12.519   -12.518     0.001
   MnCl3-                8.237e-018  7.482e-018   -17.084   -17.126    -0.042
   Mn(OH)3-              1.634e-019  1.484e-019   -18.787   -18.829    -0.042
Mn(3)           2.006e-034
   Mn+3                  2.006e-034  8.442e-035   -33.698   -34.074    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.461   -83.629    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.862   -96.904    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.942e-007  5.954e-007    -6.226    -6.225     0.001
   NaCO3-                7.744e-009  7.034e-009    -8.111    -8.153    -0.042
   NaSO4-                7.063e-011  6.416e-011   -10.151   -10.193    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.122   -74.121     0.001
S(-2)           2.088e-004
   H2S                   5.960e-005  5.972e-005    -4.225    -4.224     0.001
   HS-                   5.721e-005  5.196e-005    -4.243    -4.284    -0.042
   Fe(HS)2               4.452e-005  4.461e-005    -4.351    -4.351     0.001
   AsS(OH)(HS)-          3.201e-007  2.907e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.779e-007  2.524e-007    -6.556    -6.598    -0.042
   S5-2                  1.380e-007  1.005e-007    -6.860    -6.998    -0.138
   S4-2                  8.172e-008  5.861e-008    -7.088    -7.232    -0.144
   S6-2                  7.047e-008  5.199e-008    -7.152    -7.284    -0.132
   S-2                   7.014e-011  4.775e-011   -10.154   -10.321    -0.167
   S3-2                  2.927e-011  2.065e-011   -10.534   -10.685    -0.151
   S2-2                  1.683e-012  1.172e-012   -11.774   -11.931    -0.157
   As3S4(HS)2-           7.413e-016  6.733e-016   -15.130   -15.172    -0.042
S(6)            1.183e-007
   SO4-2                 9.457e-008  6.487e-008    -7.024    -7.188    -0.164
   CaSO4                 2.235e-008  2.240e-008    -7.651    -7.650     0.001
   MgSO4                 8.446e-010  8.463e-010    -9.073    -9.072     0.001
   MnSO4                 2.450e-010  2.455e-010    -9.611    -9.610     0.001
   FeSO4                 2.134e-010  2.138e-010    -9.671    -9.670     0.001
   NaSO4-                7.063e-011  6.416e-011   -10.151   -10.193    -0.042
   BaSO4                 1.156e-011  1.158e-011   -10.937   -10.936     0.001
   KSO4-                 8.614e-012  7.824e-012   -11.065   -11.107    -0.042
   HSO4-                 9.127e-013  8.290e-013   -12.040   -12.081    -0.042
   CaHSO4+               1.899e-014  1.725e-014   -13.722   -13.763    -0.042
   FeHSO4+               2.034e-016  1.847e-016   -15.692   -15.733    -0.042
   FeSO4+                1.779e-025  1.616e-025   -24.750   -24.791    -0.042
   Fe(SO4)2-             2.525e-031  2.294e-031   -30.598   -30.639    -0.042
   FeHSO4+2              8.357e-032  5.689e-032   -31.078   -31.245    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.59   -9.95   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -44.99    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3



As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.67  -13.64   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.53   -2.33   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.30  -11.44   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.37   -9.95   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.57  -42.78   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.44  -41.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.51  -44.90   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.48  -14.60   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.00  -89.71   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.53  -11.86    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.42  -14.60   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.17   -8.56  BaCO3



Reaction step 52.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.040e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.67  -13.64   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.750e-002 -2.496e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.880e-003 -7.195e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.185e-004  4.185e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.284e-004  6.284e-004

------------------------------Surface composition------------------------------

Hfo           
 1.527e-004  Surface charge, eq

Hfo_s         
 4.940e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.249e-006       0.658  3.249e-006      -5.488
Hfo_sOMn+        1.299e-006       0.263  1.299e-006      -5.886
Hfo_sOFe+        3.188e-007       0.065  3.188e-007      -6.496
Hfo_sOH2+        5.151e-008       0.010  5.151e-008      -7.288
Hfo_sOH          2.013e-008       0.004  2.013e-008      -7.696
Hfo_sOHBa+2      2.068e-009       0.000  2.068e-009      -8.684
Hfo_sO-          1.802e-010       0.000  1.802e-010      -9.744

Hfo           
 1.527e-004  Surface charge, eq

Hfo_w         
 1.976e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.331e-004       0.674  1.331e-004      -3.876
Hfo_wOH          5.201e-005       0.263  5.201e-005      -4.284
Hfo_wOFe+        7.687e-006       0.039  7.687e-006      -5.114
Hfo_wOMn+        2.665e-006       0.013  2.665e-006      -5.574
Hfo_wOCa+        9.681e-007       0.005  9.681e-007      -6.014
Hfo_wOMg+        5.541e-007       0.003  5.541e-007      -6.256
Hfo_wO-          4.656e-007       0.002  4.656e-007      -6.332
Hfo_wOFeOH       1.576e-007       0.001  1.576e-007      -6.802



Hfo_wH2AsO3      1.004e-008       0.000  1.004e-008      -7.998
Hfo_wSO4-        2.620e-011       0.000  2.620e-011     -10.582
Hfo_wOHSO4-2     2.043e-011       0.000  2.043e-011     -10.690
Hfo_wOBa+        8.908e-012       0.000  8.908e-012     -11.050
Hfo_wOHAsO4-3    2.160e-017       0.000  2.160e-017     -16.665
Hfo_wHAsO4-      3.168e-018       0.000  3.168e-018     -17.499
Hfo_wH2AsO4      2.623e-019       0.000  2.623e-019     -18.581

Mno           
-1.098e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.311e-028       0.000  1.311e-028     -27.882
Mno_O3Ca         8.137e-030       0.000  8.137e-030     -29.090
Mno_O3-2         6.522e-030       0.000  6.522e-030     -29.186
Mno_O3HMn+       2.364e-030       0.000  2.364e-030     -29.626
Mno_O3H-         2.947e-031       0.000  2.947e-031     -30.531
Mno_O3Na-        1.364e-031       0.000  1.364e-031     -30.865
Mno_O3HCa+       1.280e-031       0.000  1.280e-031     -30.893
Mno_O3Mg         9.959e-032       0.000  9.959e-032     -31.002
Mno_O3Ba         3.524e-032       0.000  3.524e-032     -31.453
Mno_O3HMg+       1.061e-033       0.000  1.061e-033     -32.974
Mno_O3HBa+       9.912e-034       0.000  9.912e-034     -33.004
Mno_O3HNa        5.752e-034       0.000  5.752e-034     -33.240
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.080e-041       0.000  9.080e-041     -40.042
Mno_O3H3Cl       2.239e-043       0.000  2.239e-043     -42.650

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.209e-007  3.209e-007
Ba               5.438e-007  5.438e-007
C                1.242e-002  1.242e-002
Ca               2.647e-003  2.646e-003
Cl               9.873e-005  9.873e-005
Fe               8.385e-005  8.385e-005
K                1.893e-005  1.893e-005
Mg               8.431e-005  8.431e-005
Mn               4.567e-005  4.567e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.882      Charge balance
                                       pe  =  -3.893      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.523e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.213e-003
                       Total CO2 (mol/kg)  =  7.631e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.533e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.01
                               Iterations  =  48
                                  Total H  = 1.110344e+002
                                  Total O  = 5.552581e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.429e-007  1.312e-007    -6.845    -6.882    -0.037
   OH-                   8.395e-008  7.626e-008    -7.076    -7.118    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.209e-007
   AsS(OH)(HS)-          3.202e-007  2.908e-007    -6.495    -6.536    -0.042
   H3AsO3                7.493e-010  7.508e-010    -9.125    -9.124     0.001
   H2AsO3-               4.458e-012  4.050e-012   -11.351   -11.393    -0.042
   As3S4(HS)2-           7.397e-016  6.719e-016   -15.131   -15.173    -0.042
   H4AsO3+               5.374e-017  4.882e-017   -16.270   -16.311    -0.042
   HAsO3-2               9.044e-020  6.157e-020   -19.044   -19.211    -0.167
   AsO3-3                2.223e-028  9.361e-029   -27.653   -28.029    -0.376
As(5)           2.278e-018
   H2AsO4-               1.338e-018  1.215e-018   -17.874   -17.915    -0.042
   HAsO4-2               9.408e-019  6.405e-019   -18.027   -18.193    -0.167
   H3AsO4                3.175e-023  3.182e-023   -22.498   -22.497     0.001
   AsO4-3                2.595e-023  1.093e-023   -22.586   -22.962    -0.376
Ba              5.438e-007
   Ba+2                  5.233e-007  3.563e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.015e-008  1.830e-008    -7.696    -7.737    -0.042
   BaCO3                 3.518e-010  3.525e-010    -9.454    -9.453     0.001
   BaSO4                 1.135e-011  1.137e-011   -10.945   -10.944     0.001
   BaOH+                 1.012e-013  9.196e-014   -12.995   -13.036    -0.042
C(-4)           4.785e-003
   CH4                   4.785e-003  4.794e-003    -2.320    -2.319     0.001
C(4)            7.631e-003
   HCO3-                 5.883e-003  5.360e-003    -2.230    -2.271    -0.040
   CO2                   1.579e-003  1.582e-003    -2.802    -2.801     0.001
   CaHCO3+               1.302e-004  1.182e-004    -3.886    -3.927    -0.042
   MnHCO3+               1.119e-005  1.016e-005    -4.951    -4.993    -0.042
   FeHCO3+               1.093e-005  9.929e-006    -4.961    -5.003    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.843e-006  3.491e-006    -5.415    -5.457    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.779e-006  1.915e-006    -5.556    -5.718    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.937e-007  5.948e-007    -6.226    -6.226     0.001
   MgCO3                 1.015e-007  1.017e-007    -6.993    -6.993     0.001
   BaHCO3+               2.015e-008  1.830e-008    -7.696    -7.737    -0.042
   NaCO3-                7.749e-009  7.039e-009    -8.111    -8.153    -0.042
   BaCO3                 3.518e-010  3.525e-010    -9.454    -9.453     0.001
Ca              2.647e-003
   Ca+2                  2.511e-003  1.729e-003    -2.600    -2.762    -0.162
   CaHCO3+               1.302e-004  1.182e-004    -3.886    -3.927    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.193e-008  2.198e-008    -7.659    -7.658     0.001
   CaOH+                 2.407e-009  2.186e-009    -8.619    -8.660    -0.042
   CaHSO4+               1.860e-014  1.690e-014   -13.730   -13.772    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.541e-009  7.758e-009    -8.069    -8.110    -0.042
   FeCl+                 2.521e-009  2.290e-009    -8.599    -8.640    -0.042
   MnCl2                 3.026e-013  3.032e-013   -12.519   -12.518     0.001
   MnCl3-                8.233e-018  7.478e-018   -17.084   -17.126    -0.042
   FeCl+2                8.983e-025  6.116e-025   -24.047   -24.214    -0.167
   FeCl2+                2.693e-028  2.446e-028   -27.570   -27.612    -0.042
   FeCl3                 2.186e-033  2.190e-033   -32.660   -32.660     0.001
Fe(2)           8.385e-005
   Fe(HS)2               4.454e-005  4.462e-005    -4.351    -4.350     0.001
   Fe+2                  2.721e-005  1.852e-005    -4.565    -4.732    -0.167
   FeHCO3+               1.093e-005  9.929e-006    -4.961    -5.003    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.781e-007  2.526e-007    -6.556    -6.598    -0.042
   FeOH+                 4.912e-008  4.462e-008    -7.309    -7.350    -0.042
   FeCl+                 2.521e-009  2.290e-009    -8.599    -8.640    -0.042
   FeSO4                 2.094e-010  2.098e-010    -9.679    -9.678     0.001
   Fe(OH)2               2.887e-012  2.893e-012   -11.539   -11.539     0.001



   Fe(OH)3-              9.014e-016  8.188e-016   -15.045   -15.087    -0.042
   FeHSO4+               1.993e-016  1.810e-016   -15.701   -15.742    -0.042
Fe(3)           5.860e-014
   Fe(OH)2+              3.089e-014  2.806e-014   -13.510   -13.552    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.106e-016  1.913e-016   -15.677   -15.718    -0.042
   FeOH+2                1.634e-017  1.112e-017   -16.787   -16.954    -0.167
   Fe+3                  5.372e-022  2.262e-022   -21.270   -21.646    -0.376
   FeCl+2                8.983e-025  6.116e-025   -24.047   -24.214    -0.167
   FeSO4+                1.739e-025  1.579e-025   -24.760   -24.801    -0.042
   FeCl2+                2.693e-028  2.446e-028   -27.570   -27.612    -0.042
   Fe(SO4)2-             2.423e-031  2.201e-031   -30.616   -30.657    -0.042
   FeHSO4+2              8.153e-032  5.551e-032   -31.089   -31.256    -0.167
   Fe2(OH)2+4            1.550e-032  3.330e-033   -31.810   -32.478    -0.668
   FeCl3                 2.186e-033  2.190e-033   -32.660   -32.660     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.666   -43.709    -1.044
H(0)            1.489e-009
   H2                    7.445e-010  7.460e-010    -9.128    -9.127     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.458e-012  7.683e-012   -11.073   -11.114    -0.042
Mg              8.431e-005
   Mg+2                  8.036e-005  5.566e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.843e-006  3.491e-006    -5.415    -5.457    -0.042
   MgCO3                 1.015e-007  1.017e-007    -6.993    -6.993     0.001
   MgOH+                 1.695e-009  1.540e-009    -8.771    -8.813    -0.042
   MgSO4                 8.295e-010  8.311e-010    -9.081    -9.080     0.001
Mn(2)           4.567e-005
   Mn+2                  3.124e-005  2.127e-005    -4.505    -4.672    -0.167
   MnHCO3+               1.119e-005  1.016e-005    -4.951    -4.993    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.541e-009  7.758e-009    -8.069    -8.110    -0.042
   MnOH+                 4.585e-009  4.164e-009    -8.339    -8.380    -0.042
   MnSO4                 2.404e-010  2.409e-010    -9.619    -9.618     0.001
   MnCl2                 3.026e-013  3.032e-013   -12.519   -12.518     0.001
   MnCl3-                8.233e-018  7.478e-018   -17.084   -17.126    -0.042
   Mn(OH)3-              1.640e-019  1.490e-019   -18.785   -18.827    -0.042
Mn(3)           1.996e-034
   Mn+3                  1.996e-034  8.403e-035   -33.700   -34.076    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.464   -83.630    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.866   -96.908    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.937e-007  5.948e-007    -6.226    -6.226     0.001
   NaCO3-                7.749e-009  7.039e-009    -8.111    -8.153    -0.042
   NaSO4-                6.935e-011  6.299e-011   -10.159   -10.201    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.127   -74.126     0.001
S(-2)           2.088e-004
   H2S                   5.954e-005  5.966e-005    -4.225    -4.224     0.001
   HS-                   5.723e-005  5.199e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.454e-005  4.462e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.202e-007  2.908e-007    -6.495    -6.536    -0.042
   Fe(HS)3-              2.781e-007  2.526e-007    -6.556    -6.598    -0.042
   S5-2                  1.383e-007  1.007e-007    -6.859    -6.997    -0.138
   S4-2                  8.188e-008  5.873e-008    -7.087    -7.231    -0.144
   S6-2                  7.061e-008  5.210e-008    -7.151    -7.283    -0.132
   S-2                   7.028e-011  4.785e-011   -10.153   -10.320    -0.167
   S3-2                  2.932e-011  2.069e-011   -10.533   -10.684    -0.151
   S2-2                  1.686e-012  1.174e-012   -11.773   -11.930    -0.157
   As3S4(HS)2-           7.397e-016  6.719e-016   -15.131   -15.173    -0.042
S(6)            1.161e-007
   SO4-2                 9.284e-008  6.369e-008    -7.032    -7.196    -0.164
   CaSO4                 2.193e-008  2.198e-008    -7.659    -7.658     0.001
   MgSO4                 8.295e-010  8.311e-010    -9.081    -9.080     0.001



   MnSO4                 2.404e-010  2.409e-010    -9.619    -9.618     0.001
   FeSO4                 2.094e-010  2.098e-010    -9.679    -9.678     0.001
   NaSO4-                6.935e-011  6.299e-011   -10.159   -10.201    -0.042
   BaSO4                 1.135e-011  1.137e-011   -10.945   -10.944     0.001
   KSO4-                 8.458e-012  7.683e-012   -11.073   -11.114    -0.042
   HSO4-                 8.947e-013  8.127e-013   -12.048   -12.090    -0.042
   CaHSO4+               1.860e-014  1.690e-014   -13.730   -13.772    -0.042
   FeHSO4+               1.993e-016  1.810e-016   -15.701   -15.742    -0.042
   FeSO4+                1.739e-025  1.579e-025   -24.760   -24.801    -0.042
   Fe(SO4)2-             2.423e-031  2.201e-031   -30.616   -30.657    -0.042
   FeHSO4+2              8.153e-032  5.551e-032   -31.089   -31.256    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.60   -9.96   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.22  -44.99    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.67  -13.64   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.54   -2.32   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.31  -11.45   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.38   -9.96   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.36  -43.19   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.53  -44.92   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.49  -14.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.03  -89.74   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.54  -11.87    2.67  MnSO4



Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.23  -74.13   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.43  -14.61   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.17   -8.56  BaCO3

Reaction step 53.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.060e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.68  -13.65   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.494e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.757e-003 -8.427e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.186e-004  4.186e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  7.518e-004  7.518e-004

------------------------------Surface composition------------------------------

Hfo           
 1.507e-004  Surface charge, eq

Hfo_s         
 4.879e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.207e-006       0.657  3.207e-006      -5.494



Hfo_sOMn+        1.284e-006       0.263  1.284e-006      -5.891
Hfo_sOFe+        3.151e-007       0.065  3.152e-007      -6.501
Hfo_sOH2+        5.079e-008       0.010  5.080e-008      -7.294
Hfo_sOH          1.988e-008       0.004  1.988e-008      -7.702
Hfo_sOHBa+2      2.043e-009       0.000  2.043e-009      -8.690
Hfo_sO-          1.782e-010       0.000  1.783e-010      -9.749

Hfo           
 1.507e-004  Surface charge, eq

Hfo_w         
 1.951e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.314e-004       0.673  1.314e-004      -3.882
Hfo_wOH          5.141e-005       0.263  5.141e-005      -4.289
Hfo_wOFe+        7.606e-006       0.039  7.606e-006      -5.119
Hfo_wOMn+        2.637e-006       0.014  2.637e-006      -5.579
Hfo_wOCa+        9.579e-007       0.005  9.579e-007      -6.019
Hfo_wOMg+        5.487e-007       0.003  5.487e-007      -6.261
Hfo_wO-          4.610e-007       0.002  4.610e-007      -6.336
Hfo_wOFeOH       1.562e-007       0.001  1.562e-007      -6.806
Hfo_wH2AsO3      9.933e-009       0.000  9.933e-009      -8.003
Hfo_wSO4-        2.540e-011       0.000  2.540e-011     -10.595
Hfo_wOHSO4-2     1.983e-011       0.000  1.983e-011     -10.703
Hfo_wOBa+        8.821e-012       0.000  8.821e-012     -11.054
Hfo_wOHAsO4-3    2.137e-017       0.000  2.137e-017     -16.670
Hfo_wHAsO4-      3.124e-018       0.000  3.124e-018     -17.505
Hfo_wH2AsO4      2.583e-019       0.000  2.583e-019     -18.588

Mno           
-1.475e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.759e-025       0.000  1.759e-025     -24.755
Mno_O3Ca         1.092e-026       0.000  1.092e-026     -25.962
Mno_O3-2         8.755e-027       0.000  8.755e-027     -26.058
Mno_O3HMn+       3.166e-027       0.000  3.166e-027     -26.499
Mno_O3H-         3.950e-028       0.000  3.950e-028     -27.403
Mno_O3Na-        1.832e-028       0.000  1.832e-028     -27.737
Mno_O3HCa+       1.714e-028       0.000  1.714e-028     -27.766
Mno_O3Mg         1.337e-028       0.000  1.337e-028     -27.874
Mno_O3Ba         4.731e-029       0.000  4.731e-029     -28.325
Mno_O3HMg+       1.422e-030       0.000  1.422e-030     -29.847
Mno_O3HBa+       1.329e-030       0.000  1.329e-030     -29.877
Mno_O3HNa        7.710e-031       0.000  7.710e-031     -30.113
Mno_O3H2         1.338e-032       0.000  1.338e-032     -31.873
Mno_O3H3+        1.213e-037       0.000  1.213e-037     -36.916
Mno_O3H3Cl       2.992e-040       0.000  2.992e-040     -39.524

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.210e-007  3.210e-007
Ba               5.438e-007  5.438e-007
C                1.249e-002  1.249e-002
Ca               2.645e-003  2.644e-003
Cl               9.873e-005  9.873e-005
Fe               8.383e-005  8.383e-005
K                1.893e-005  1.893e-005
Mg               8.432e-005  8.431e-005
Mn               4.563e-005  4.563e-005
Na               2.176e-004  2.176e-004



S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.883      Charge balance
                                       pe  =  -3.895      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.516e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.207e-003
                       Total CO2 (mol/kg)  =  7.621e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.513e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.00
                               Iterations  =  45
                                  Total H  = 1.110350e+002
                                  Total O  = 5.552588e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.427e-007  1.310e-007    -6.846    -6.883    -0.037
   OH-                   8.408e-008  7.638e-008    -7.075    -7.117    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.203e-007  2.909e-007    -6.494    -6.536    -0.042
   H3AsO3                7.500e-010  7.515e-010    -9.125    -9.124     0.001
   H2AsO3-               4.469e-012  4.060e-012   -11.350   -11.391    -0.042
   As3S4(HS)2-           7.382e-016  6.706e-016   -15.132   -15.174    -0.042
   H4AsO3+               5.371e-017  4.879e-017   -16.270   -16.312    -0.042
   HAsO3-2               9.079e-020  6.182e-020   -19.042   -19.209    -0.167
   AsO3-3                2.235e-028  9.413e-029   -27.651   -28.026    -0.376
As(5)           2.274e-018
   H2AsO4-               1.334e-018  1.212e-018   -17.875   -17.917    -0.042
   HAsO4-2               9.397e-019  6.399e-019   -18.027   -18.194    -0.167
   H3AsO4                3.162e-023  3.169e-023   -22.500   -22.499     0.001
   AsO4-3                2.596e-023  1.093e-023   -22.586   -22.961    -0.376
Ba              5.438e-007
   Ba+2                  5.233e-007  3.563e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.014e-008  1.829e-008    -7.696    -7.738    -0.042
   BaCO3                 3.521e-010  3.528e-010    -9.453    -9.452     0.001
   BaSO4                 1.115e-011  1.117e-011   -10.953   -10.952     0.001
   BaOH+                 1.014e-013  9.212e-014   -12.994   -13.036    -0.042
C(-4)           4.869e-003
   CH4                   4.869e-003  4.879e-003    -2.313    -2.312     0.001
C(4)            7.621e-003
   HCO3-                 5.877e-003  5.355e-003    -2.231    -2.271    -0.040
   CO2                   1.575e-003  1.578e-003    -2.803    -2.802     0.001
   CaHCO3+               1.300e-004  1.181e-004    -3.886    -3.928    -0.042
   MnHCO3+               1.117e-005  1.014e-005    -4.952    -4.994    -0.042
   FeHCO3+               1.091e-005  9.914e-006    -4.962    -5.004    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.840e-006  3.489e-006    -5.416    -5.457    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.780e-006  1.917e-006    -5.556    -5.717    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.931e-007  5.943e-007    -6.227    -6.226     0.001
   MgCO3                 1.016e-007  1.018e-007    -6.993    -6.992     0.001
   BaHCO3+               2.014e-008  1.829e-008    -7.696    -7.738    -0.042
   NaCO3-                7.753e-009  7.043e-009    -8.111    -8.152    -0.042
   BaCO3                 3.521e-010  3.528e-010    -9.453    -9.452     0.001
Ca              2.645e-003
   Ca+2                  2.509e-003  1.728e-003    -2.600    -2.762    -0.162
   CaHCO3+               1.300e-004  1.181e-004    -3.886    -3.928    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   CaSO4                 2.153e-008  2.157e-008    -7.667    -7.666     0.001
   CaOH+                 2.409e-009  2.188e-009    -8.618    -8.660    -0.042
   CaHSO4+               1.823e-014  1.656e-014   -13.739   -13.781    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 8.536e-009  7.754e-009    -8.069    -8.110    -0.042
   FeCl+                 2.519e-009  2.288e-009    -8.599    -8.640    -0.042
   MnCl2                 3.025e-013  3.031e-013   -12.519   -12.518     0.001
   MnCl3-                8.229e-018  7.475e-018   -17.085   -17.126    -0.042
   FeCl+2                8.940e-025  6.088e-025   -24.049   -24.216    -0.167
   FeCl2+                2.681e-028  2.435e-028   -27.572   -27.614    -0.042
   FeCl3                 2.176e-033  2.180e-033   -32.662   -32.661     0.001
Fe(2)           8.383e-005
   Fe(HS)2               4.455e-005  4.464e-005    -4.351    -4.350     0.001
   Fe+2                  2.719e-005  1.851e-005    -4.566    -4.733    -0.167
   FeHCO3+               1.091e-005  9.914e-006    -4.962    -5.004    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.783e-007  2.528e-007    -6.555    -6.597    -0.042
   FeOH+                 4.917e-008  4.467e-008    -7.308    -7.350    -0.042
   FeCl+                 2.519e-009  2.288e-009    -8.599    -8.640    -0.042
   FeSO4                 2.055e-010  2.059e-010    -9.687    -9.686     0.001
   Fe(OH)2               2.895e-012  2.900e-012   -11.538   -11.538     0.001
   Fe(OH)3-              9.051e-016  8.221e-016   -15.043   -15.085    -0.042
   FeHSO4+               1.953e-016  1.774e-016   -15.709   -15.751    -0.042
Fe(3)           5.855e-014
   Fe(OH)2+              3.084e-014  2.802e-014   -13.511   -13.553    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.109e-016  1.916e-016   -15.676   -15.718    -0.042
   FeOH+2                1.629e-017  1.109e-017   -16.788   -16.955    -0.167
   Fe+3                  5.345e-022  2.251e-022   -21.272   -21.648    -0.376
   FeCl+2                8.940e-025  6.088e-025   -24.049   -24.216    -0.167
   FeSO4+                1.700e-025  1.544e-025   -24.770   -24.811    -0.042
   FeCl2+                2.681e-028  2.435e-028   -27.572   -27.614    -0.042
   Fe(SO4)2-             2.326e-031  2.113e-031   -30.633   -30.675    -0.042
   FeHSO4+2              7.957e-032  5.418e-032   -31.099   -31.266    -0.167
   Fe2(OH)2+4            1.540e-032  3.310e-033   -31.813   -32.480    -0.668
   FeCl3                 2.176e-033  2.180e-033   -32.662   -32.661     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.670   -43.713    -1.043
H(0)            1.497e-009
   H2                    7.483e-010  7.498e-010    -9.126    -9.125     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.307e-012  7.546e-012   -11.081   -11.122    -0.042
Mg              8.432e-005
   Mg+2                  8.037e-005  5.568e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.840e-006  3.489e-006    -5.416    -5.457    -0.042
   MgCO3                 1.016e-007  1.018e-007    -6.993    -6.992     0.001
   MgOH+                 1.698e-009  1.542e-009    -8.770    -8.812    -0.042
   MgSO4                 8.149e-010  8.165e-010    -9.089    -9.088     0.001
Mn(2)           4.563e-005
   Mn+2                  3.122e-005  2.126e-005    -4.506    -4.673    -0.167
   MnHCO3+               1.117e-005  1.014e-005    -4.952    -4.994    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.536e-009  7.754e-009    -8.069    -8.110    -0.042
   MnOH+                 4.589e-009  4.168e-009    -8.338    -8.380    -0.042
   MnSO4                 2.360e-010  2.365e-010    -9.627    -9.626     0.001
   MnCl2                 3.025e-013  3.031e-013   -12.519   -12.518     0.001
   MnCl3-                8.229e-018  7.475e-018   -17.085   -17.126    -0.042
   Mn(OH)3-              1.647e-019  1.496e-019   -18.783   -18.825    -0.042
Mn(3)           1.986e-034
   Mn+3                  1.986e-034  8.364e-035   -33.702   -34.078    -0.376
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.465   -83.632    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.870   -96.911    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041



   NaHCO3                5.931e-007  5.943e-007    -6.227    -6.226     0.001
   NaCO3-                7.753e-009  7.043e-009    -8.111    -8.152    -0.042
   NaSO4-                6.811e-011  6.187e-011   -10.167   -10.209    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.131   -74.130     0.001
S(-2)           2.088e-004
   H2S                   5.948e-005  5.959e-005    -4.226    -4.225     0.001
   HS-                   5.726e-005  5.201e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.455e-005  4.464e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.203e-007  2.909e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.783e-007  2.528e-007    -6.555    -6.597    -0.042
   S5-2                  1.385e-007  1.009e-007    -6.858    -6.996    -0.138
   S4-2                  8.204e-008  5.885e-008    -7.086    -7.230    -0.144
   S6-2                  7.075e-008  5.221e-008    -7.150    -7.282    -0.132
   S-2                   7.041e-011  4.794e-011   -10.152   -10.319    -0.167
   S3-2                  2.938e-011  2.074e-011   -10.532   -10.683    -0.151
   S2-2                  1.690e-012  1.177e-012   -11.772   -11.929    -0.157
   As3S4(HS)2-           7.382e-016  6.706e-016   -15.132   -15.174    -0.042
S(6)            1.141e-007
   SO4-2                 9.118e-008  6.256e-008    -7.040    -7.204    -0.164
   CaSO4                 2.153e-008  2.157e-008    -7.667    -7.666     0.001
   MgSO4                 8.149e-010  8.165e-010    -9.089    -9.088     0.001
   MnSO4                 2.360e-010  2.365e-010    -9.627    -9.626     0.001
   FeSO4                 2.055e-010  2.059e-010    -9.687    -9.686     0.001
   NaSO4-                6.811e-011  6.187e-011   -10.167   -10.209    -0.042
   BaSO4                 1.115e-011  1.117e-011   -10.953   -10.952     0.001
   KSO4-                 8.307e-012  7.546e-012   -11.081   -11.122    -0.042
   HSO4-                 8.773e-013  7.970e-013   -12.057   -12.099    -0.042
   CaHSO4+               1.823e-014  1.656e-014   -13.739   -13.781    -0.042
   FeHSO4+               1.953e-016  1.774e-016   -15.709   -15.751    -0.042
   FeSO4+                1.700e-025  1.544e-025   -24.770   -24.811    -0.042
   Fe(SO4)2-             2.326e-031  2.113e-031   -30.633   -30.675    -0.042
   FeHSO4+2              7.957e-032  5.418e-032   -31.099   -31.266    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.55  -18.09  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.68  -13.65   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.55   -2.31   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.32  -11.46   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.39   -9.97   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.62  -30.38   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.61  -42.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.48  -41.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.55  -44.94   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.50  -14.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.06  -89.77   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.55  -11.88    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.43  -14.61   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.17   -8.56  BaCO3

Reaction step 54.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.080e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.69  -13.66   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.492e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.634e-003 -9.658e-004
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.187e-004  4.187e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  8.749e-004  8.749e-004

------------------------------Surface composition------------------------------

Hfo           
 1.488e-004  Surface charge, eq

Hfo_s         
 4.817e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.165e-006       0.657  3.165e-006      -5.500
Hfo_sOMn+        1.269e-006       0.263  1.269e-006      -5.897
Hfo_sOFe+        3.115e-007       0.065  3.115e-007      -6.507
Hfo_sOH2+        5.008e-008       0.010  5.008e-008      -7.300
Hfo_sOH          1.963e-008       0.004  1.963e-008      -7.707
Hfo_sOHBa+2      2.018e-009       0.000  2.018e-009      -8.695
Hfo_sO-          1.763e-010       0.000  1.763e-010      -9.754

Hfo           
 1.488e-004  Surface charge, eq

Hfo_w         
 1.927e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.296e-004       0.673  1.296e-004      -3.887
Hfo_wOH          5.081e-005       0.264  5.081e-005      -4.294
Hfo_wOFe+        7.524e-006       0.039  7.524e-006      -5.124
Hfo_wOMn+        2.609e-006       0.014  2.609e-006      -5.584
Hfo_wOCa+        9.476e-007       0.005  9.476e-007      -6.023
Hfo_wOMg+        5.432e-007       0.003  5.433e-007      -6.265
Hfo_wO-          4.563e-007       0.002  4.563e-007      -6.341
Hfo_wOFeOH       1.547e-007       0.001  1.547e-007      -6.810
Hfo_wH2AsO3      9.826e-009       0.000  9.826e-009      -8.008
Hfo_wSO4-        2.463e-011       0.000  2.463e-011     -10.609
Hfo_wOHSO4-2     1.926e-011       0.000  1.926e-011     -10.715
Hfo_wOBa+        8.733e-012       0.000  8.733e-012     -11.059
Hfo_wOHAsO4-3    2.113e-017       0.000  2.113e-017     -16.675
Hfo_wHAsO4-      3.079e-018       0.000  3.080e-018     -17.512
Hfo_wH2AsO4      2.542e-019       0.000  2.542e-019     -18.595

Mno           
-2.961e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.529e-025       0.000  3.529e-025     -24.452
Mno_O3Ca         2.190e-026       0.000  2.190e-026     -25.660
Mno_O3-2         1.757e-026       0.000  1.757e-026     -25.755
Mno_O3HMn+       6.342e-027       0.000  6.342e-027     -26.198
Mno_O3H-         7.916e-028       0.000  7.916e-028     -27.101
Mno_O3Na-        3.676e-028       0.000  3.676e-028     -27.435
Mno_O3HCa+       3.433e-028       0.000  3.433e-028     -27.464
Mno_O3Mg         2.684e-028       0.000  2.684e-028     -27.571



Mno_O3Ba         9.498e-029       0.000  9.498e-029     -28.022
Mno_O3HMg+       2.850e-030       0.000  2.850e-030     -29.545
Mno_O3HBa+       2.663e-030       0.000  2.663e-030     -29.575
Mno_O3HNa        1.545e-030       0.000  1.545e-030     -29.811
Mno_O3H2         2.678e-032       0.000  2.678e-032     -31.572
Mno_O3H3+        2.424e-037       0.000  2.424e-037     -36.615
Mno_O3H3Cl       5.978e-040       0.000  5.978e-040     -39.223

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               5.438e-007  5.438e-007
C                1.257e-002  1.257e-002
Ca               2.643e-003  2.643e-003
Cl               9.873e-005  9.873e-005
Fe               8.382e-005  8.381e-005
K                1.893e-005  1.893e-005
Mg               8.432e-005  8.432e-005
Mn               4.559e-005  4.559e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.883      Charge balance
                                       pe  =  -3.897      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.509e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.201e-003
                       Total CO2 (mol/kg)  =  7.611e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.494e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.98
                               Iterations  =  37
                                  Total H  = 1.110355e+002
                                  Total O  = 5.552595e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.424e-007  1.308e-007    -6.846    -6.883    -0.037
   OH-                   8.420e-008  7.649e-008    -7.075    -7.116    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.204e-007  2.910e-007    -6.494    -6.536    -0.042
   H3AsO3                7.507e-010  7.522e-010    -9.125    -9.124     0.001
   H2AsO3-               4.480e-012  4.070e-012   -11.349   -11.390    -0.042
   As3S4(HS)2-           7.368e-016  6.693e-016   -15.133   -15.174    -0.042
   H4AsO3+               5.367e-017  4.876e-017   -16.270   -16.312    -0.042
   HAsO3-2               9.114e-020  6.206e-020   -19.040   -19.207    -0.167
   AsO3-3                2.247e-028  9.465e-029   -27.648   -28.024    -0.375
As(5)           2.270e-018
   H2AsO4-               1.331e-018  1.209e-018   -17.876   -17.918    -0.042
   HAsO4-2               9.387e-019  6.392e-019   -18.027   -18.194    -0.167
   H3AsO4                3.150e-023  3.156e-023   -22.502   -22.501     0.001
   AsO4-3                2.596e-023  1.094e-023   -22.586   -22.961    -0.375
Ba              5.438e-007
   Ba+2                  5.234e-007  3.564e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.012e-008  1.828e-008    -7.696    -7.738    -0.042
   BaCO3                 3.524e-010  3.531e-010    -9.453    -9.452     0.001
   BaSO4                 1.096e-011  1.098e-011   -10.960   -10.959     0.001
   BaOH+                 1.016e-013  9.228e-014   -12.993   -13.035    -0.042



C(-4)           4.954e-003
   CH4                   4.954e-003  4.964e-003    -2.305    -2.304     0.001
C(4)            7.611e-003
   HCO3-                 5.871e-003  5.350e-003    -2.231    -2.272    -0.040
   CO2                   1.571e-003  1.574e-003    -2.804    -2.803     0.001
   CaHCO3+               1.298e-004  1.179e-004    -3.887    -3.929    -0.042
   MnHCO3+               1.115e-005  1.013e-005    -4.953    -4.994    -0.042
   FeHCO3+               1.090e-005  9.899e-006    -4.963    -5.004    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.838e-006  3.486e-006    -5.416    -5.458    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.782e-006  1.918e-006    -5.556    -5.717    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.926e-007  5.937e-007    -6.227    -6.226     0.001
   MgCO3                 1.017e-007  1.019e-007    -6.993    -6.992     0.001
   BaHCO3+               2.012e-008  1.828e-008    -7.696    -7.738    -0.042
   NaCO3-                7.758e-009  7.047e-009    -8.110    -8.152    -0.042
   BaCO3                 3.524e-010  3.531e-010    -9.453    -9.452     0.001
Ca              2.643e-003
   Ca+2                  2.507e-003  1.727e-003    -2.601    -2.763    -0.162
   CaHCO3+               1.298e-004  1.179e-004    -3.887    -3.929    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.114e-008  2.118e-008    -7.675    -7.674     0.001
   CaOH+                 2.411e-009  2.191e-009    -8.618    -8.659    -0.042
   CaHSO4+               1.787e-014  1.624e-014   -13.748   -13.790    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.955e-005    -4.006    -4.048    -0.042
   MnCl+                 8.531e-009  7.750e-009    -8.069    -8.111    -0.042
   FeCl+                 2.518e-009  2.287e-009    -8.599    -8.641    -0.042
   MnCl2                 3.023e-013  3.029e-013   -12.520   -12.519     0.001
   MnCl3-                8.224e-018  7.471e-018   -17.085   -17.127    -0.042
   FeCl+2                8.899e-025  6.060e-025   -24.051   -24.218    -0.167
   FeCl2+                2.668e-028  2.424e-028   -27.574   -27.615    -0.042
   FeCl3                 2.166e-033  2.171e-033   -32.664   -32.663     0.001
Fe(2)           8.382e-005
   Fe(HS)2               4.457e-005  4.466e-005    -4.351    -4.350     0.001
   Fe+2                  2.717e-005  1.850e-005    -4.566    -4.733    -0.167
   FeHCO3+               1.090e-005  9.899e-006    -4.963    -5.004    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.786e-007  2.531e-007    -6.555    -6.597    -0.042
   FeOH+                 4.921e-008  4.471e-008    -7.308    -7.350    -0.042
   FeCl+                 2.518e-009  2.287e-009    -8.599    -8.641    -0.042
   FeSO4                 2.018e-010  2.022e-010    -9.695    -9.694     0.001
   Fe(OH)2               2.902e-012  2.908e-012   -11.537   -11.536     0.001
   Fe(OH)3-              9.086e-016  8.254e-016   -15.042   -15.083    -0.042
   FeHSO4+               1.914e-016  1.739e-016   -15.718   -15.760    -0.042
Fe(3)           5.850e-014
   Fe(OH)2+              3.079e-014  2.797e-014   -13.512   -13.553    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.112e-016  1.919e-016   -15.675   -15.717    -0.042
   FeOH+2                1.623e-017  1.106e-017   -16.790   -16.956    -0.167
   Fe+3                  5.319e-022  2.241e-022   -21.274   -21.650    -0.375
   FeCl+2                8.899e-025  6.060e-025   -24.051   -24.218    -0.167
   FeSO4+                1.662e-025  1.510e-025   -24.779   -24.821    -0.042
   FeCl2+                2.668e-028  2.424e-028   -27.574   -27.615    -0.042
   Fe(SO4)2-             2.235e-031  2.031e-031   -30.651   -30.692    -0.042
   FeHSO4+2              7.769e-032  5.291e-032   -31.110   -31.276    -0.167
   Fe2(OH)2+4            1.530e-032  3.290e-033   -31.815   -32.483    -0.667
   FeCl3                 2.166e-033  2.171e-033   -32.664   -32.663     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.673   -43.716    -1.043
H(0)            1.504e-009
   H2                    7.520e-010  7.535e-010    -9.124    -9.123     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.161e-012  7.414e-012   -11.088   -11.130    -0.042
Mg              8.432e-005
   Mg+2                  8.038e-005  5.569e-005    -4.095    -4.254    -0.159



   MgHCO3+               3.838e-006  3.486e-006    -5.416    -5.458    -0.042
   MgCO3                 1.017e-007  1.019e-007    -6.993    -6.992     0.001
   MgOH+                 1.701e-009  1.545e-009    -8.769    -8.811    -0.042
   MgSO4                 8.007e-010  8.023e-010    -9.097    -9.096     0.001
Mn(2)           4.559e-005
   Mn+2                  3.119e-005  2.124e-005    -4.506    -4.673    -0.167
   MnHCO3+               1.115e-005  1.013e-005    -4.953    -4.994    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.531e-009  7.750e-009    -8.069    -8.111    -0.042
   MnOH+                 4.593e-009  4.172e-009    -8.338    -8.380    -0.042
   MnSO4                 2.317e-010  2.322e-010    -9.635    -9.634     0.001
   MnCl2                 3.023e-013  3.029e-013   -12.520   -12.519     0.001
   MnCl3-                8.224e-018  7.471e-018   -17.085   -17.127    -0.042
   Mn(OH)3-              1.653e-019  1.502e-019   -18.782   -18.823    -0.042
Mn(3)           1.976e-034
   Mn+3                  1.976e-034  8.326e-035   -33.704   -34.080    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.467   -83.634    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.873   -96.915    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.926e-007  5.937e-007    -6.227    -6.226     0.001
   NaCO3-                7.758e-009  7.047e-009    -8.110    -8.152    -0.042
   NaSO4-                6.692e-011  6.079e-011   -10.174   -10.216    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.135   -74.134     0.001
S(-2)           2.088e-004
   H2S                   5.941e-005  5.953e-005    -4.226    -4.225     0.001
   HS-                   5.729e-005  5.204e-005    -4.242    -4.284    -0.042
   Fe(HS)2               4.457e-005  4.466e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.204e-007  2.910e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.786e-007  2.531e-007    -6.555    -6.597    -0.042
   S5-2                  1.388e-007  1.011e-007    -6.858    -6.995    -0.138
   S4-2                  8.219e-008  5.897e-008    -7.085    -7.229    -0.144
   S6-2                  7.089e-008  5.231e-008    -7.149    -7.281    -0.132
   S-2                   7.054e-011  4.804e-011   -10.152   -10.318    -0.167
   S3-2                  2.944e-011  2.078e-011   -10.531   -10.682    -0.151
   S2-2                  1.693e-012  1.179e-012   -11.771   -11.928    -0.157
   As3S4(HS)2-           7.368e-016  6.693e-016   -15.133   -15.174    -0.042
S(6)            1.120e-007
   SO4-2                 8.956e-008  6.146e-008    -7.048    -7.211    -0.164
   CaSO4                 2.114e-008  2.118e-008    -7.675    -7.674     0.001
   MgSO4                 8.007e-010  8.023e-010    -9.097    -9.096     0.001
   MnSO4                 2.317e-010  2.322e-010    -9.635    -9.634     0.001
   FeSO4                 2.018e-010  2.022e-010    -9.695    -9.694     0.001
   NaSO4-                6.692e-011  6.079e-011   -10.174   -10.216    -0.042
   BaSO4                 1.096e-011  1.098e-011   -10.960   -10.959     0.001
   KSO4-                 8.161e-012  7.414e-012   -11.088   -11.130    -0.042
   HSO4-                 8.606e-013  7.818e-013   -12.065   -12.107    -0.042
   CaHSO4+               1.787e-014  1.624e-014   -13.748   -13.790    -0.042
   FeHSO4+               1.914e-016  1.739e-016   -15.718   -15.760    -0.042
   FeSO4+                1.662e-025  1.510e-025   -24.779   -24.821    -0.042
   Fe(SO4)2-             2.235e-031  2.031e-031   -30.651   -30.692    -0.042
   FeHSO4+2              7.769e-032  5.291e-032   -31.110   -31.276    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As



Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.69  -13.66   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.56   -2.30   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.33  -11.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.39   -9.97   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.40  -43.23   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.63  -42.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.50  -41.78   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.57  -44.96   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.74  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.51  -14.62   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.08  -89.79   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.55  -11.88    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.44  -14.62   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.17   -8.56  BaCO3

Reaction step 55.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.100e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.70  -13.67   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.54   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.490e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.511e-003 -1.089e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.188e-004  4.188e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  9.979e-004  9.979e-004

------------------------------Surface composition------------------------------

Hfo           
 1.468e-004  Surface charge, eq

Hfo_s         
 4.756e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.123e-006       0.657  3.123e-006      -5.505
Hfo_sOMn+        1.254e-006       0.264  1.254e-006      -5.902
Hfo_sOFe+        3.078e-007       0.065  3.078e-007      -6.512
Hfo_sOH2+        4.937e-008       0.010  4.937e-008      -7.307
Hfo_sOH          1.938e-008       0.004  1.938e-008      -7.713
Hfo_sOHBa+2      1.993e-009       0.000  1.993e-009      -8.701
Hfo_sO-          1.743e-010       0.000  1.743e-010      -9.759

Hfo           
 1.468e-004  Surface charge, eq

Hfo_w         
 1.902e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.279e-004       0.672  1.279e-004      -3.893
Hfo_wOH          5.021e-005       0.264  5.021e-005      -4.299
Hfo_wOFe+        7.442e-006       0.039  7.442e-006      -5.128
Hfo_wOMn+        2.580e-006       0.014  2.581e-006      -5.588
Hfo_wOCa+        9.373e-007       0.005  9.373e-007      -6.028
Hfo_wOMg+        5.377e-007       0.003  5.377e-007      -6.269
Hfo_wO-          4.516e-007       0.002  4.516e-007      -6.345
Hfo_wOFeOH       1.533e-007       0.001  1.533e-007      -6.814
Hfo_wH2AsO3      9.719e-009       0.000  9.719e-009      -8.012



Hfo_wSO4-        2.388e-011       0.000  2.388e-011     -10.622
Hfo_wOHSO4-2     1.870e-011       0.000  1.870e-011     -10.728
Hfo_wOBa+        8.644e-012       0.000  8.645e-012     -11.063
Hfo_wOHAsO4-3    2.089e-017       0.000  2.089e-017     -16.680
Hfo_wHAsO4-      3.036e-018       0.000  3.036e-018     -17.518
Hfo_wH2AsO4      2.502e-019       0.000  2.502e-019     -18.602

Mno           
-3.064e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.647e-025       0.000  3.648e-025     -24.438
Mno_O3Ca         2.263e-026       0.000  2.263e-026     -25.645
Mno_O3-2         1.817e-026       0.000  1.817e-026     -25.741
Mno_O3HMn+       6.545e-027       0.000  6.545e-027     -26.184
Mno_O3H-         8.174e-028       0.000  8.174e-028     -27.088
Mno_O3Na-        3.802e-028       0.000  3.802e-028     -27.420
Mno_O3HCa+       3.543e-028       0.000  3.543e-028     -27.451
Mno_O3Mg         2.777e-028       0.000  2.777e-028     -27.556
Mno_O3Ba         9.823e-029       0.000  9.824e-029     -28.008
Mno_O3HMg+       2.944e-030       0.000  2.944e-030     -29.531
Mno_O3HBa+       2.751e-030       0.000  2.751e-030     -29.561
Mno_O3HNa        1.596e-030       0.000  1.596e-030     -29.797
Mno_O3H2         2.761e-032       0.000  2.761e-032     -31.559
Mno_O3H3+        2.495e-037       0.000  2.495e-037     -36.603
Mno_O3H3Cl       6.155e-040       0.000  6.155e-040     -39.211

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.439e-007  5.438e-007
C                1.264e-002  1.264e-002
Ca               2.641e-003  2.641e-003
Cl               9.873e-005  9.873e-005
Fe               8.380e-005  8.380e-005
K                1.893e-005  1.893e-005
Mg               8.433e-005  8.433e-005
Mn               4.555e-005  4.555e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.884      Charge balance
                                       pe  =  -3.898      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.503e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.195e-003
                       Total CO2 (mol/kg)  =  7.602e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.474e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.97
                               Iterations  =  37
                                  Total H  = 1.110360e+002
                                  Total O  = 5.552602e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.422e-007  1.306e-007    -6.847    -6.884    -0.037
   OH-                   8.433e-008  7.661e-008    -7.074    -7.116    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.205e-007  2.911e-007    -6.494    -6.536    -0.042
   H3AsO3                7.514e-010  7.528e-010    -9.124    -9.123     0.001
   H2AsO3-               4.491e-012  4.080e-012   -11.348   -11.389    -0.042
   As3S4(HS)2-           7.354e-016  6.680e-016   -15.133   -15.175    -0.042
   H4AsO3+               5.364e-017  4.873e-017   -16.271   -16.312    -0.042
   HAsO3-2               9.148e-020  6.231e-020   -19.039   -19.205    -0.167
   AsO3-3                2.258e-028  9.516e-029   -27.646   -28.022    -0.375
As(5)           2.265e-018
   H2AsO4-               1.328e-018  1.206e-018   -17.877   -17.919    -0.042
   HAsO4-2               9.377e-019  6.386e-019   -18.028   -18.195    -0.167
   H3AsO4                3.137e-023  3.144e-023   -22.503   -22.503     0.001
   AsO4-3                2.597e-023  1.094e-023   -22.586   -22.961    -0.375
Ba              5.439e-007
   Ba+2                  5.234e-007  3.565e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.010e-008  1.826e-008    -7.697    -7.738    -0.042
   BaCO3                 3.527e-010  3.533e-010    -9.453    -9.452     0.001
   BaSO4                 1.077e-011  1.079e-011   -10.968   -10.967     0.001
   BaOH+                 1.017e-013  9.243e-014   -12.992   -13.034    -0.042
C(-4)           5.039e-003
   CH4                   5.039e-003  5.049e-003    -2.298    -2.297     0.001
C(4)            7.602e-003
   HCO3-                 5.866e-003  5.345e-003    -2.232    -2.272    -0.040
   CO2                   1.567e-003  1.570e-003    -2.805    -2.804     0.001
   CaHCO3+               1.296e-004  1.177e-004    -3.888    -3.929    -0.042
   MnHCO3+               1.113e-005  1.011e-005    -4.953    -4.995    -0.042
   FeHCO3+               1.088e-005  9.884e-006    -4.963    -5.005    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.835e-006  3.484e-006    -5.416    -5.458    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.783e-006  1.919e-006    -5.556    -5.717    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.920e-007  5.932e-007    -6.228    -6.227     0.001
   MgCO3                 1.018e-007  1.020e-007    -6.992    -6.991     0.001
   BaHCO3+               2.010e-008  1.826e-008    -7.697    -7.738    -0.042
   NaCO3-                7.762e-009  7.051e-009    -8.110    -8.152    -0.042
   BaCO3                 3.527e-010  3.533e-010    -9.453    -9.452     0.001
Ca              2.641e-003
   Ca+2                  2.506e-003  1.726e-003    -2.601    -2.763    -0.162
   CaHCO3+               1.296e-004  1.177e-004    -3.888    -3.929    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.077e-008  2.081e-008    -7.683    -7.682     0.001
   CaOH+                 2.414e-009  2.193e-009    -8.617    -8.659    -0.042
   CaHSO4+               1.753e-014  1.592e-014   -13.756   -13.798    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.955e-005    -4.006    -4.048    -0.042
   MnCl+                 8.526e-009  7.746e-009    -8.069    -8.111    -0.042
   FeCl+                 2.516e-009  2.286e-009    -8.599    -8.641    -0.042
   MnCl2                 3.022e-013  3.028e-013   -12.520   -12.519     0.001
   MnCl3-                8.220e-018  7.468e-018   -17.085   -17.127    -0.042
   FeCl+2                8.859e-025  6.033e-025   -24.053   -24.219    -0.167
   FeCl2+                2.657e-028  2.413e-028   -27.576   -27.617    -0.042
   FeCl3                 2.157e-033  2.161e-033   -32.666   -32.665     0.001
Fe(2)           8.380e-005
   Fe(HS)2               4.459e-005  4.467e-005    -4.351    -4.350     0.001
   Fe+2                  2.715e-005  1.849e-005    -4.566    -4.733    -0.167
   FeHCO3+               1.088e-005  9.884e-006    -4.963    -5.005    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.788e-007  2.533e-007    -6.555    -6.596    -0.042
   FeOH+                 4.926e-008  4.475e-008    -7.308    -7.349    -0.042
   FeCl+                 2.516e-009  2.286e-009    -8.599    -8.641    -0.042
   FeSO4                 1.982e-010  1.986e-010    -9.703    -9.702     0.001
   Fe(OH)2               2.909e-012  2.915e-012   -11.536   -11.535     0.001
   Fe(OH)3-              9.122e-016  8.287e-016   -15.040   -15.082    -0.042



   FeHSO4+               1.877e-016  1.706e-016   -15.726   -15.768    -0.042
Fe(3)           5.845e-014
   Fe(OH)2+              3.075e-014  2.793e-014   -13.512   -13.554    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.115e-016  1.922e-016   -15.675   -15.716    -0.042
   FeOH+2                1.618e-017  1.102e-017   -16.791   -16.958    -0.167
   Fe+3                  5.294e-022  2.231e-022   -21.276   -21.652    -0.375
   FeCl+2                8.859e-025  6.033e-025   -24.053   -24.219    -0.167
   FeSO4+                1.626e-025  1.477e-025   -24.789   -24.830    -0.042
   FeCl2+                2.657e-028  2.413e-028   -27.576   -27.617    -0.042
   Fe(SO4)2-             2.149e-031  1.952e-031   -30.668   -30.709    -0.042
   FeHSO4+2              7.589e-032  5.169e-032   -31.120   -31.287    -0.167
   Fe2(OH)2+4            1.520e-032  3.270e-033   -31.818   -32.485    -0.667
   FeCl3                 2.157e-033  2.161e-033   -32.666   -32.665     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.677   -43.719    -1.042
H(0)            1.511e-009
   H2                    7.556e-010  7.571e-010    -9.122    -9.121     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 8.020e-012  7.286e-012   -11.096   -11.138    -0.042
Mg              8.433e-005
   Mg+2                  8.039e-005  5.570e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.835e-006  3.484e-006    -5.416    -5.458    -0.042
   MgCO3                 1.018e-007  1.020e-007    -6.992    -6.991     0.001
   MgOH+                 1.704e-009  1.548e-009    -8.769    -8.810    -0.042
   MgSO4                 7.871e-010  7.886e-010    -9.104    -9.103     0.001
Mn(2)           4.555e-005
   Mn+2                  3.117e-005  2.123e-005    -4.506    -4.673    -0.167
   MnHCO3+               1.113e-005  1.011e-005    -4.953    -4.995    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.526e-009  7.746e-009    -8.069    -8.111    -0.042
   MnOH+                 4.597e-009  4.176e-009    -8.338    -8.379    -0.042
   MnSO4                 2.276e-010  2.280e-010    -9.643    -9.642     0.001
   MnCl2                 3.022e-013  3.028e-013   -12.520   -12.519     0.001
   MnCl3-                8.220e-018  7.468e-018   -17.085   -17.127    -0.042
   Mn(OH)3-              1.660e-019  1.508e-019   -18.780   -18.822    -0.042
Mn(3)           1.967e-034
   Mn+3                  1.967e-034  8.289e-035   -33.706   -34.082    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.469   -83.636    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.877   -96.919    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.920e-007  5.932e-007    -6.228    -6.227     0.001
   NaCO3-                7.762e-009  7.051e-009    -8.110    -8.152    -0.042
   NaSO4-                6.576e-011  5.974e-011   -10.182   -10.224    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.139   -74.139     0.001
S(-2)           2.088e-004
   H2S                   5.935e-005  5.947e-005    -4.227    -4.226     0.001
   HS-                   5.731e-005  5.206e-005    -4.242    -4.283    -0.042
   Fe(HS)2               4.459e-005  4.467e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.205e-007  2.911e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.788e-007  2.533e-007    -6.555    -6.596    -0.042
   S5-2                  1.391e-007  1.013e-007    -6.857    -6.995    -0.138
   S4-2                  8.235e-008  5.908e-008    -7.084    -7.229    -0.144
   S6-2                  7.102e-008  5.241e-008    -7.149    -7.281    -0.132
   S-2                   7.067e-011  4.813e-011   -10.151   -10.318    -0.167
   S3-2                  2.949e-011  2.082e-011   -10.530   -10.682    -0.151
   S2-2                  1.696e-012  1.182e-012   -11.771   -11.928    -0.157
   As3S4(HS)2-           7.354e-016  6.680e-016   -15.133   -15.175    -0.042
S(6)            1.101e-007
   SO4-2                 8.801e-008  6.040e-008    -7.055    -7.219    -0.163
   CaSO4                 2.077e-008  2.081e-008    -7.683    -7.682     0.001
   MgSO4                 7.871e-010  7.886e-010    -9.104    -9.103     0.001
   MnSO4                 2.276e-010  2.280e-010    -9.643    -9.642     0.001



   FeSO4                 1.982e-010  1.986e-010    -9.703    -9.702     0.001
   NaSO4-                6.576e-011  5.974e-011   -10.182   -10.224    -0.042
   BaSO4                 1.077e-011  1.079e-011   -10.968   -10.967     0.001
   KSO4-                 8.020e-012  7.286e-012   -11.096   -11.138    -0.042
   HSO4-                 8.445e-013  7.672e-013   -12.073   -12.115    -0.042
   CaHSO4+               1.753e-014  1.592e-014   -13.756   -13.798    -0.042
   FeHSO4+               1.877e-016  1.706e-016   -15.726   -15.768    -0.042
   FeSO4+                1.626e-025  1.477e-025   -24.789   -24.830    -0.042
   Fe(SO4)2-             2.149e-031  1.952e-031   -30.668   -30.709    -0.042
   FeHSO4+2              7.589e-032  5.169e-032   -31.120   -31.287    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.62   -9.98   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.70  -13.67   -9.97  BaSO4
Birnessite      -28.54   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.56   -2.30   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.34   -2.80   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.33  -11.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.40   -9.98   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.78   33.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.43  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.42  -43.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.64  -42.85   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.51  -41.79   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.58  -44.97   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.52  -14.63   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.11  -89.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.56  -11.89    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3



Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.07   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.11    9.09   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.45  -14.63   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 56.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.120e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.70  -13.67   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.488e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.389e-003 -1.211e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.188e-004  4.188e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.121e-003  1.121e-003

------------------------------Surface composition------------------------------

Hfo           
 1.449e-004  Surface charge, eq

Hfo_s         
 4.694e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.081e-006       0.656  3.081e-006      -5.511
Hfo_sOMn+        1.239e-006       0.264  1.239e-006      -5.907



Hfo_sOFe+        3.041e-007       0.065  3.042e-007      -6.517
Hfo_sOH2+        4.867e-008       0.010  4.867e-008      -7.313
Hfo_sOH          1.913e-008       0.004  1.913e-008      -7.718
Hfo_sOHBa+2      1.967e-009       0.000  1.967e-009      -8.706
Hfo_sO-          1.723e-010       0.000  1.723e-010      -9.764

Hfo           
 1.449e-004  Surface charge, eq

Hfo_w         
 1.878e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.262e-004       0.672  1.262e-004      -3.899
Hfo_wOH          4.961e-005       0.264  4.961e-005      -4.304
Hfo_wOFe+        7.360e-006       0.039  7.360e-006      -5.133
Hfo_wOMn+        2.552e-006       0.014  2.552e-006      -5.593
Hfo_wOCa+        9.269e-007       0.005  9.269e-007      -6.033
Hfo_wOMg+        5.322e-007       0.003  5.322e-007      -6.274
Hfo_wO-          4.468e-007       0.002  4.468e-007      -6.350
Hfo_wOFeOH       1.518e-007       0.001  1.518e-007      -6.819
Hfo_wH2AsO3      9.611e-009       0.000  9.611e-009      -8.017
Hfo_wSO4-        2.316e-011       0.000  2.316e-011     -10.635
Hfo_wOHSO4-2     1.816e-011       0.000  1.816e-011     -10.741
Hfo_wOBa+        8.555e-012       0.000  8.555e-012     -11.068
Hfo_wOHAsO4-3    2.065e-017       0.000  2.065e-017     -16.685
Hfo_wHAsO4-      2.992e-018       0.000  2.992e-018     -17.524
Hfo_wH2AsO4      2.463e-019       0.000  2.463e-019     -18.609

Mno           
-2.632e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.131e-025       0.000  3.131e-025     -24.504
Mno_O3Ca         1.943e-026       0.000  1.943e-026     -25.712
Mno_O3-2         1.561e-026       0.000  1.561e-026     -25.807
Mno_O3HMn+       5.610e-027       0.000  5.610e-027     -26.251
Mno_O3H-         7.010e-028       0.000  7.010e-028     -27.154
Mno_O3Na-        3.265e-028       0.000  3.265e-028     -27.486
Mno_O3HCa+       3.037e-028       0.000  3.037e-028     -27.518
Mno_O3Mg         2.385e-028       0.000  2.385e-028     -27.622
Mno_O3Ba         8.438e-029       0.000  8.438e-029     -28.074
Mno_O3HMg+       2.525e-030       0.000  2.525e-030     -29.598
Mno_O3HBa+       2.359e-030       0.000  2.359e-030     -29.627
Mno_O3HNa        1.368e-030       0.000  1.368e-030     -29.864
Mno_O3H2         2.364e-032       0.000  2.364e-032     -31.626
Mno_O3H3+        2.134e-037       0.000  2.134e-037     -36.671
Mno_O3H3Cl       5.263e-040       0.000  5.263e-040     -39.279

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.439e-007  5.439e-007
C                1.272e-002  1.272e-002
Ca               2.639e-003  2.639e-003
Cl               9.873e-005  9.873e-005
Fe               8.378e-005  8.378e-005
K                1.893e-005  1.893e-005
Mg               8.433e-005  8.433e-005
Mn               4.551e-005  4.551e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.885      Charge balance
                                       pe  =  -3.900      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.497e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.189e-003
                       Total CO2 (mol/kg)  =  7.592e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.455e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.95
                               Iterations  =  36
                                  Total H  = 1.110365e+002
                                  Total O  = 5.552609e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.420e-007  1.305e-007    -6.848    -6.885    -0.037
   OH-                   8.445e-008  7.672e-008    -7.073    -7.115    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.206e-007  2.912e-007    -6.494    -6.536    -0.042
   H3AsO3                7.521e-010  7.535e-010    -9.124    -9.123     0.001
   H2AsO3-               4.501e-012  4.089e-012   -11.347   -11.388    -0.042
   As3S4(HS)2-           7.340e-016  6.668e-016   -15.134   -15.176    -0.042
   H4AsO3+               5.361e-017  4.870e-017   -16.271   -16.312    -0.042
   HAsO3-2               9.182e-020  6.254e-020   -19.037   -19.204    -0.167
   AsO3-3                2.269e-028  9.566e-029   -27.644   -28.019    -0.375
As(5)           2.261e-018
   H2AsO4-               1.324e-018  1.203e-018   -17.878   -17.920    -0.042
   HAsO4-2               9.367e-019  6.380e-019   -18.028   -18.195    -0.167
   H3AsO4                3.125e-023  3.132e-023   -22.505   -22.504     0.001
   AsO4-3                2.598e-023  1.095e-023   -22.585   -22.961    -0.375
Ba              5.439e-007
   Ba+2                  5.234e-007  3.565e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.009e-008  1.825e-008    -7.697    -7.739    -0.042
   BaCO3                 3.529e-010  3.536e-010    -9.452    -9.451     0.001
   BaSO4                 1.059e-011  1.061e-011   -10.975   -10.974     0.001
   BaOH+                 1.019e-013  9.259e-014   -12.992   -13.033    -0.042
C(-4)           5.123e-003
   CH4                   5.123e-003  5.133e-003    -2.290    -2.290     0.001
C(4)            7.592e-003
   HCO3-                 5.860e-003  5.340e-003    -2.232    -2.272    -0.040
   CO2                   1.564e-003  1.567e-003    -2.806    -2.805     0.001
   CaHCO3+               1.294e-004  1.175e-004    -3.888    -3.930    -0.042
   MnHCO3+               1.112e-005  1.010e-005    -4.954    -4.996    -0.042
   FeHCO3+               1.086e-005  9.870e-006    -4.964    -5.006    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.832e-006  3.481e-006    -5.417    -5.458    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.784e-006  1.920e-006    -5.555    -5.717    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.915e-007  5.927e-007    -6.228    -6.227     0.001
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   BaHCO3+               2.009e-008  1.825e-008    -7.697    -7.739    -0.042
   NaCO3-                7.766e-009  7.055e-009    -8.110    -8.151    -0.042
   BaCO3                 3.529e-010  3.536e-010    -9.452    -9.451     0.001
Ca              2.639e-003
   Ca+2                  2.504e-003  1.726e-003    -2.601    -2.763    -0.162
   CaHCO3+               1.294e-004  1.175e-004    -3.888    -3.930    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.040e-008  2.044e-008    -7.690    -7.689     0.001



   CaOH+                 2.416e-009  2.195e-009    -8.617    -8.659    -0.042
   CaHSO4+               1.720e-014  1.562e-014   -13.765   -13.806    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.955e-005    -4.006    -4.048    -0.042
   MnCl+                 8.522e-009  7.742e-009    -8.069    -8.111    -0.042
   FeCl+                 2.515e-009  2.285e-009    -8.599    -8.641    -0.042
   MnCl2                 3.020e-013  3.026e-013   -12.520   -12.519     0.001
   MnCl3-                8.216e-018  7.464e-018   -17.085   -17.127    -0.042
   FeCl+2                8.819e-025  6.007e-025   -24.055   -24.221    -0.167
   FeCl2+                2.645e-028  2.403e-028   -27.578   -27.619    -0.042
   FeCl3                 2.148e-033  2.152e-033   -32.668   -32.667     0.001
Fe(2)           8.378e-005
   Fe(HS)2               4.460e-005  4.469e-005    -4.351    -4.350     0.001
   Fe+2                  2.713e-005  1.848e-005    -4.567    -4.733    -0.167
   FeHCO3+               1.086e-005  9.870e-006    -4.964    -5.006    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.790e-007  2.535e-007    -6.554    -6.596    -0.042
   FeOH+                 4.930e-008  4.479e-008    -7.307    -7.349    -0.042
   FeCl+                 2.515e-009  2.285e-009    -8.599    -8.641    -0.042
   FeSO4                 1.948e-010  1.951e-010    -9.711    -9.710     0.001
   Fe(OH)2               2.916e-012  2.922e-012   -11.535   -11.534     0.001
   Fe(OH)3-              9.156e-016  8.318e-016   -15.038   -15.080    -0.042
   FeHSO4+               1.842e-016  1.673e-016   -15.735   -15.776    -0.042
Fe(3)           5.841e-014
   Fe(OH)2+              3.070e-014  2.789e-014   -13.513   -13.555    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.118e-016  1.924e-016   -15.674   -15.716    -0.042
   FeOH+2                1.613e-017  1.099e-017   -16.792   -16.959    -0.167
   Fe+3                  5.270e-022  2.221e-022   -21.278   -21.653    -0.375
   FeCl+2                8.819e-025  6.007e-025   -24.055   -24.221    -0.167
   FeSO4+                1.592e-025  1.446e-025   -24.798   -24.840    -0.042
   FeCl2+                2.645e-028  2.403e-028   -27.578   -27.619    -0.042
   Fe(SO4)2-             2.068e-031  1.878e-031   -30.685   -30.726    -0.042
   FeHSO4+2              7.416e-032  5.051e-032   -31.130   -31.297    -0.167
   Fe2(OH)2+4            1.510e-032  3.251e-033   -31.821   -32.488    -0.667
   FeCl3                 2.148e-033  2.152e-033   -32.668   -32.667     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.680   -43.722    -1.042
H(0)            1.518e-009
   H2                    7.592e-010  7.607e-010    -9.120    -9.119     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.884e-012  7.163e-012   -11.103   -11.145    -0.042
Mg              8.433e-005
   Mg+2                  8.040e-005  5.571e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.832e-006  3.481e-006    -5.417    -5.458    -0.042
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   MgOH+                 1.706e-009  1.550e-009    -8.768    -8.810    -0.042
   MgSO4                 7.739e-010  7.754e-010    -9.111    -9.110     0.001
Mn(2)           4.551e-005
   Mn+2                  3.115e-005  2.122e-005    -4.507    -4.673    -0.167
   MnHCO3+               1.112e-005  1.010e-005    -4.954    -4.996    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.522e-009  7.742e-009    -8.069    -8.111    -0.042
   MnOH+                 4.601e-009  4.180e-009    -8.337    -8.379    -0.042
   MnSO4                 2.236e-010  2.240e-010    -9.651    -9.650     0.001
   MnCl2                 3.020e-013  3.026e-013   -12.520   -12.519     0.001
   MnCl3-                8.216e-018  7.464e-018   -17.085   -17.127    -0.042
   Mn(OH)3-              1.666e-019  1.514e-019   -18.778   -18.820    -0.042
Mn(3)           1.958e-034
   Mn+3                  1.958e-034  8.253e-035   -33.708   -34.083    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.471   -83.638    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.880   -96.922    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.915e-007  5.927e-007    -6.228    -6.227     0.001



   NaCO3-                7.766e-009  7.055e-009    -8.110    -8.151    -0.042
   NaSO4-                6.465e-011  5.873e-011   -10.189   -10.231    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.144   -74.143     0.001
S(-2)           2.088e-004
   H2S                   5.929e-005  5.941e-005    -4.227    -4.226     0.001
   HS-                   5.733e-005  5.209e-005    -4.242    -4.283    -0.042
   Fe(HS)2               4.460e-005  4.469e-005    -4.351    -4.350     0.001
   AsS(OH)(HS)-          3.206e-007  2.912e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.790e-007  2.535e-007    -6.554    -6.596    -0.042
   S5-2                  1.393e-007  1.015e-007    -6.856    -6.994    -0.138
   S4-2                  8.250e-008  5.919e-008    -7.084    -7.228    -0.144
   S6-2                  7.115e-008  5.251e-008    -7.148    -7.280    -0.132
   S-2                   7.080e-011  4.823e-011   -10.150   -10.317    -0.167
   S3-2                  2.954e-011  2.086e-011   -10.530   -10.681    -0.151
   S2-2                  1.699e-012  1.184e-012   -11.770   -11.927    -0.157
   As3S4(HS)2-           7.340e-016  6.668e-016   -15.134   -15.176    -0.042
S(6)            1.082e-007
   SO4-2                 8.650e-008  5.937e-008    -7.063    -7.226    -0.163
   CaSO4                 2.040e-008  2.044e-008    -7.690    -7.689     0.001
   MgSO4                 7.739e-010  7.754e-010    -9.111    -9.110     0.001
   MnSO4                 2.236e-010  2.240e-010    -9.651    -9.650     0.001
   FeSO4                 1.948e-010  1.951e-010    -9.711    -9.710     0.001
   NaSO4-                6.465e-011  5.873e-011   -10.189   -10.231    -0.042
   BaSO4                 1.059e-011  1.061e-011   -10.975   -10.974     0.001
   KSO4-                 7.884e-012  7.163e-012   -11.103   -11.145    -0.042
   HSO4-                 8.289e-013  7.530e-013   -12.081   -12.123    -0.042
   CaHSO4+               1.720e-014  1.562e-014   -13.765   -13.806    -0.042
   FeHSO4+               1.842e-016  1.673e-016   -15.735   -15.776    -0.042
   FeSO4+                1.592e-025  1.446e-025   -24.798   -24.840    -0.042
   Fe(SO4)2-             2.068e-031  1.878e-031   -30.685   -30.726    -0.042
   FeHSO4+2              7.416e-032  5.051e-032   -31.130   -31.297    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.63   -9.99   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.06   -0.46    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.54  -18.08  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.70  -13.67   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.33    9.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.57   -2.29   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.34  -11.48   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.41   -9.99   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S



Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.61  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.43  -43.26   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.66  -42.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.53  -41.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.60  -44.99   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O
Mirabilite      -13.52  -14.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.14  -89.85   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.57  -11.90    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.46  -14.64   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 57.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.140e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.71  -13.68   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.751e-002 -2.486e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.266e-003 -1.334e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.189e-004  4.189e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.244e-003  1.244e-003

------------------------------Surface composition------------------------------

Hfo           
 1.429e-004  Surface charge, eq

Hfo_s         
 4.633e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.039e-006       0.656  3.040e-006      -5.517
Hfo_sOMn+        1.224e-006       0.264  1.224e-006      -5.912
Hfo_sOFe+        3.005e-007       0.065  3.005e-007      -6.522
Hfo_sOH2+        4.797e-008       0.010  4.797e-008      -7.319
Hfo_sOH          1.888e-008       0.004  1.888e-008      -7.724
Hfo_sOHBa+2      1.942e-009       0.000  1.942e-009      -8.712
Hfo_sO-          1.703e-010       0.000  1.703e-010      -9.769

Hfo           
 1.429e-004  Surface charge, eq

Hfo_w         
 1.853e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.245e-004       0.672  1.245e-004      -3.905
Hfo_wOH          4.900e-005       0.264  4.901e-005      -4.310
Hfo_wOFe+        7.277e-006       0.039  7.277e-006      -5.138
Hfo_wOMn+        2.523e-006       0.014  2.523e-006      -5.598
Hfo_wOCa+        9.164e-007       0.005  9.164e-007      -6.038
Hfo_wOMg+        5.266e-007       0.003  5.266e-007      -6.279
Hfo_wO-          4.420e-007       0.002  4.420e-007      -6.355
Hfo_wOFeOH       1.503e-007       0.001  1.503e-007      -6.823
Hfo_wH2AsO3      9.503e-009       0.000  9.503e-009      -8.022
Hfo_wSO4-        2.246e-011       0.000  2.246e-011     -10.649
Hfo_wOHSO4-2     1.764e-011       0.000  1.764e-011     -10.753
Hfo_wOBa+        8.465e-012       0.000  8.465e-012     -11.072
Hfo_wOHAsO4-3    2.041e-017       0.000  2.041e-017     -16.690
Hfo_wHAsO4-      2.949e-018       0.000  2.949e-018     -17.530
Hfo_wH2AsO4      2.424e-019       0.000  2.424e-019     -18.616

Mno           
-1.117e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.327e-028       0.000  1.327e-028     -27.877
Mno_O3Ca         8.236e-030       0.000  8.237e-030     -29.084
Mno_O3-2         6.620e-030       0.000  6.620e-030     -29.179
Mno_O3HMn+       2.375e-030       0.000  2.375e-030     -29.624
Mno_O3H-         2.969e-031       0.000  2.969e-031     -30.527
Mno_O3Na-        1.385e-031       0.000  1.385e-031     -30.859
Mno_O3HCa+       1.286e-031       0.000  1.286e-031     -30.891
Mno_O3Mg         1.012e-031       0.000  1.012e-031     -30.995
Mno_O3Ba         3.580e-032       0.000  3.580e-032     -31.446



Mno_O3HMg+       1.070e-033       0.000  1.070e-033     -32.971
Mno_O3HBa+       9.996e-034       0.000  9.996e-034     -33.000
Mno_O3HNa        5.796e-034       0.000  5.796e-034     -33.237
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.012e-041       0.000  9.012e-041     -40.045
Mno_O3H3Cl       2.223e-043       0.000  2.223e-043     -42.653

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.214e-007
Ba               5.439e-007  5.439e-007
C                1.279e-002  1.279e-002
Ca               2.637e-003  2.637e-003
Cl               9.873e-005  9.873e-005
Fe               8.376e-005  8.376e-005
K                1.893e-005  1.893e-005
Mg               8.434e-005  8.434e-005
Mn               4.548e-005  4.548e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.885      Charge balance
                                       pe  =  -3.902      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.491e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.184e-003
                       Total CO2 (mol/kg)  =  7.583e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.435e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.94
                               Iterations  =  24
                                  Total H  = 1.110371e+002
                                  Total O  = 5.552616e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.418e-007  1.303e-007    -6.848    -6.885    -0.037
   OH-                   8.457e-008  7.683e-008    -7.073    -7.114    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.207e-007  2.913e-007    -6.494    -6.536    -0.042
   H3AsO3                7.527e-010  7.542e-010    -9.123    -9.123     0.001
   H2AsO3-               4.512e-012  4.099e-012   -11.346   -11.387    -0.042
   As3S4(HS)2-           7.327e-016  6.656e-016   -15.135   -15.177    -0.042
   H4AsO3+               5.358e-017  4.868e-017   -16.271   -16.313    -0.042
   HAsO3-2               9.216e-020  6.278e-020   -19.035   -19.202    -0.167
   AsO3-3                2.281e-028  9.616e-029   -27.642   -28.017    -0.375
As(5)           2.257e-018
   H2AsO4-               1.321e-018  1.200e-018   -17.879   -17.921    -0.042
   HAsO4-2               9.357e-019  6.375e-019   -18.029   -18.196    -0.167
   H3AsO4                3.114e-023  3.120e-023   -22.507   -22.506     0.001
   AsO4-3                2.598e-023  1.096e-023   -22.585   -22.960    -0.375
Ba              5.439e-007
   Ba+2                  5.235e-007  3.566e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.007e-008  1.824e-008    -7.697    -7.739    -0.042
   BaCO3                 3.532e-010  3.539e-010    -9.452    -9.451     0.001
   BaSO4                 1.041e-011  1.043e-011   -10.982   -10.982     0.001
   BaOH+                 1.021e-013  9.274e-014   -12.991   -13.033    -0.042
C(-4)           5.208e-003



   CH4                   5.208e-003  5.218e-003    -2.283    -2.282     0.001
C(4)            7.583e-003
   HCO3-                 5.855e-003  5.335e-003    -2.232    -2.273    -0.040
   CO2                   1.560e-003  1.563e-003    -2.807    -2.806     0.001
   CaHCO3+               1.292e-004  1.174e-004    -3.889    -3.930    -0.042
   MnHCO3+               1.110e-005  1.009e-005    -4.955    -4.996    -0.042
   FeHCO3+               1.085e-005  9.856e-006    -4.965    -5.006    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.829e-006  3.479e-006    -5.417    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.785e-006  1.921e-006    -5.555    -5.717    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.910e-007  5.922e-007    -6.228    -6.228     0.001
   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   BaHCO3+               2.007e-008  1.824e-008    -7.697    -7.739    -0.042
   NaCO3-                7.770e-009  7.059e-009    -8.110    -8.151    -0.042
   BaCO3                 3.532e-010  3.539e-010    -9.452    -9.451     0.001
Ca              2.637e-003
   Ca+2                  2.502e-003  1.725e-003    -2.602    -2.763    -0.162
   CaHCO3+               1.292e-004  1.174e-004    -3.889    -3.930    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.005e-008  2.009e-008    -7.698    -7.697     0.001
   CaOH+                 2.418e-009  2.197e-009    -8.617    -8.658    -0.042
   CaHSO4+               1.688e-014  1.533e-014   -13.773   -13.814    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.517e-009  7.738e-009    -8.070    -8.111    -0.042
   FeCl+                 2.514e-009  2.284e-009    -8.600    -8.641    -0.042
   MnCl2                 3.019e-013  3.025e-013   -12.520   -12.519     0.001
   MnCl3-                8.213e-018  7.461e-018   -17.086   -17.127    -0.042
   FeCl+2                8.780e-025  5.982e-025   -24.056   -24.223    -0.167
   FeCl2+                2.634e-028  2.393e-028   -27.579   -27.621    -0.042
   FeCl3                 2.139e-033  2.143e-033   -32.670   -32.669     0.001
Fe(2)           8.376e-005
   Fe(HS)2               4.462e-005  4.471e-005    -4.350    -4.350     0.001
   Fe+2                  2.712e-005  1.847e-005    -4.567    -4.733    -0.167
   FeHCO3+               1.085e-005  9.856e-006    -4.965    -5.006    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.792e-007  2.537e-007    -6.554    -6.596    -0.042
   FeOH+                 4.935e-008  4.483e-008    -7.307    -7.348    -0.042
   FeCl+                 2.514e-009  2.284e-009    -8.600    -8.641    -0.042
   FeSO4                 1.914e-010  1.918e-010    -9.718    -9.717     0.001
   Fe(OH)2               2.923e-012  2.928e-012   -11.534   -11.533     0.001
   Fe(OH)3-              9.191e-016  8.350e-016   -15.037   -15.078    -0.042
   FeHSO4+               1.807e-016  1.642e-016   -15.743   -15.785    -0.042
Fe(3)           5.836e-014
   Fe(OH)2+              3.066e-014  2.785e-014   -13.513   -13.555    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.121e-016  1.927e-016   -15.673   -15.715    -0.042
   FeOH+2                1.609e-017  1.096e-017   -16.794   -16.960    -0.167
   Fe+3                  5.245e-022  2.212e-022   -21.280   -21.655    -0.375
   FeCl+2                8.780e-025  5.982e-025   -24.056   -24.223    -0.167
   FeSO4+                1.558e-025  1.416e-025   -24.807   -24.849    -0.042
   FeCl2+                2.634e-028  2.393e-028   -27.579   -27.621    -0.042
   Fe(SO4)2-             1.990e-031  1.808e-031   -30.701   -30.743    -0.042
   FeHSO4+2              7.249e-032  4.939e-032   -31.140   -31.306    -0.167
   Fe2(OH)2+4            1.501e-032  3.233e-033   -31.824   -32.490    -0.667
   FeCl3                 2.139e-033  2.143e-033   -32.670   -32.669     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.684   -43.726    -1.042
H(0)            1.526e-009
   H2                    7.628e-010  7.643e-010    -9.118    -9.117     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.752e-012  7.043e-012   -11.111   -11.152    -0.042
Mg              8.434e-005
   Mg+2                  8.041e-005  5.572e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.829e-006  3.479e-006    -5.417    -5.459    -0.042



   MgCO3                 1.019e-007  1.021e-007    -6.992    -6.991     0.001
   MgOH+                 1.709e-009  1.553e-009    -8.767    -8.809    -0.042
   MgSO4                 7.611e-010  7.626e-010    -9.119    -9.118     0.001
Mn(2)           4.548e-005
   Mn+2                  3.113e-005  2.121e-005    -4.507    -4.673    -0.167
   MnHCO3+               1.110e-005  1.009e-005    -4.955    -4.996    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.517e-009  7.738e-009    -8.070    -8.111    -0.042
   MnOH+                 4.605e-009  4.184e-009    -8.337    -8.378    -0.042
   MnSO4                 2.198e-010  2.202e-010    -9.658    -9.657     0.001
   MnCl2                 3.019e-013  3.025e-013   -12.520   -12.519     0.001
   MnCl3-                8.213e-018  7.461e-018   -17.086   -17.127    -0.042
   Mn(OH)3-              1.672e-019  1.519e-019   -18.777   -18.818    -0.042
Mn(3)           1.949e-034
   Mn+3                  1.949e-034  8.217e-035   -33.710   -34.085    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.473   -83.640    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.884   -96.926    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.910e-007  5.922e-007    -6.228    -6.228     0.001
   NaCO3-                7.770e-009  7.059e-009    -8.110    -8.151    -0.042
   NaSO4-                6.357e-011  5.775e-011   -10.197   -10.238    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.148   -74.147     0.001
S(-2)           2.088e-004
   H2S                   5.924e-005  5.935e-005    -4.227    -4.227     0.001
   HS-                   5.736e-005  5.211e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.462e-005  4.471e-005    -4.350    -4.350     0.001
   AsS(OH)(HS)-          3.207e-007  2.913e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.792e-007  2.537e-007    -6.554    -6.596    -0.042
   S5-2                  1.396e-007  1.016e-007    -6.855    -6.993    -0.138
   S4-2                  8.264e-008  5.931e-008    -7.083    -7.227    -0.144
   S6-2                  7.128e-008  5.261e-008    -7.147    -7.279    -0.132
   S-2                   7.092e-011  4.832e-011   -10.149   -10.316    -0.167
   S3-2                  2.960e-011  2.090e-011   -10.529   -10.680    -0.151
   S2-2                  1.702e-012  1.186e-012   -11.769   -11.926    -0.157
   As3S4(HS)2-           7.327e-016  6.656e-016   -15.135   -15.177    -0.042
S(6)            1.064e-007
   SO4-2                 8.505e-008  5.838e-008    -7.070    -7.234    -0.163
   CaSO4                 2.005e-008  2.009e-008    -7.698    -7.697     0.001
   MgSO4                 7.611e-010  7.626e-010    -9.119    -9.118     0.001
   MnSO4                 2.198e-010  2.202e-010    -9.658    -9.657     0.001
   FeSO4                 1.914e-010  1.918e-010    -9.718    -9.717     0.001
   NaSO4-                6.357e-011  5.775e-011   -10.197   -10.238    -0.042
   BaSO4                 1.041e-011  1.043e-011   -10.982   -10.982     0.001
   KSO4-                 7.752e-012  7.043e-012   -11.111   -11.152    -0.042
   HSO4-                 8.139e-013  7.394e-013   -12.089   -12.131    -0.042
   CaHSO4+               1.688e-014  1.533e-014   -13.773   -13.814    -0.042
   FeHSO4+               1.807e-016  1.642e-016   -15.743   -15.785    -0.042
   FeSO4+                1.558e-025  1.416e-025   -24.807   -24.849    -0.042
   Fe(SO4)2-             1.990e-031  1.808e-031   -30.701   -30.743    -0.042
   FeHSO4+2              7.249e-032  4.939e-032   -31.140   -31.306    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.00   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2



Barite           -3.71  -13.68   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.35  -11.49   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.42  -10.00   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.37   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.45  -43.28   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.68  -42.89   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.55  -41.83   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.62  -45.01   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.53  -14.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.16  -89.87   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.58  -11.91    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.25  -74.15   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.46  -14.64   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 58.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.160e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.72  -13.69   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.485e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.143e-003 -1.457e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.190e-004  4.190e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.366e-003  1.366e-003

------------------------------Surface composition------------------------------

Hfo           
 1.410e-004  Surface charge, eq

Hfo_s         
 4.572e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.998e-006       0.656  2.998e-006      -5.523
Hfo_sOMn+        1.209e-006       0.264  1.209e-006      -5.918
Hfo_sOFe+        2.968e-007       0.065  2.968e-007      -6.528
Hfo_sOH2+        4.727e-008       0.010  4.727e-008      -7.325
Hfo_sOH          1.864e-008       0.004  1.864e-008      -7.730
Hfo_sOHBa+2      1.917e-009       0.000  1.917e-009      -8.717
Hfo_sO-          1.683e-010       0.000  1.683e-010      -9.774

Hfo           
 1.410e-004  Surface charge, eq

Hfo_w         
 1.829e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.228e-004       0.671  1.228e-004      -3.911
Hfo_wOH          4.840e-005       0.265  4.840e-005      -4.315
Hfo_wOFe+        7.193e-006       0.039  7.193e-006      -5.143
Hfo_wOMn+        2.494e-006       0.014  2.494e-006      -5.603
Hfo_wOCa+        9.059e-007       0.005  9.059e-007      -6.043
Hfo_wOMg+        5.209e-007       0.003  5.209e-007      -6.283
Hfo_wO-          4.371e-007       0.002  4.372e-007      -6.359
Hfo_wOFeOH       1.488e-007       0.001  1.488e-007      -6.827
Hfo_wH2AsO3      9.394e-009       0.000  9.394e-009      -8.027
Hfo_wSO4-        2.179e-011       0.000  2.179e-011     -10.662



Hfo_wOHSO4-2     1.714e-011       0.000  1.714e-011     -10.766
Hfo_wOBa+        8.373e-012       0.000  8.374e-012     -11.077
Hfo_wOHAsO4-3    2.017e-017       0.000  2.017e-017     -16.695
Hfo_wHAsO4-      2.906e-018       0.000  2.906e-018     -17.537
Hfo_wH2AsO4      2.385e-019       0.000  2.385e-019     -18.623

Mno           
-2.662e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.160e-025       0.000  3.160e-025     -24.500
Mno_O3Ca         1.961e-026       0.000  1.961e-026     -25.708
Mno_O3-2         1.577e-026       0.000  1.577e-026     -25.802
Mno_O3HMn+       5.646e-027       0.000  5.646e-027     -26.248
Mno_O3H-         7.063e-028       0.000  7.063e-028     -27.151
Mno_O3Na-        3.299e-028       0.000  3.299e-028     -27.482
Mno_O3HCa+       3.057e-028       0.000  3.057e-028     -27.515
Mno_O3Mg         2.411e-028       0.000  2.411e-028     -27.618
Mno_O3Ba         8.530e-029       0.000  8.530e-029     -28.069
Mno_O3HMg+       2.545e-030       0.000  2.545e-030     -29.594
Mno_O3HBa+       2.378e-030       0.000  2.378e-030     -29.624
Mno_O3HNa        1.379e-030       0.000  1.379e-030     -29.861
Mno_O3H2         2.375e-032       0.000  2.375e-032     -31.624
Mno_O3H3+        2.138e-037       0.000  2.138e-037     -36.670
Mno_O3H3Cl       5.273e-040       0.000  5.273e-040     -39.278

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.216e-007  3.215e-007
Ba               5.439e-007  5.439e-007
C                1.287e-002  1.287e-002
Ca               2.635e-003  2.635e-003
Cl               9.873e-005  9.873e-005
Fe               8.375e-005  8.375e-005
K                1.893e-005  1.893e-005
Mg               8.434e-005  8.434e-005
Mn               4.544e-005  4.544e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.886      Charge balance
                                       pe  =  -3.903      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.485e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.178e-003
                       Total CO2 (mol/kg)  =  7.574e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.416e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.92
                               Iterations  =  42
                                  Total H  = 1.110376e+002
                                  Total O  = 5.552623e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.416e-007  1.301e-007    -6.849    -6.886    -0.037



   OH-                   8.468e-008  7.694e-008    -7.072    -7.114    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.216e-007
   AsS(OH)(HS)-          3.208e-007  2.915e-007    -6.494    -6.535    -0.042
   H3AsO3                7.534e-010  7.549e-010    -9.123    -9.122     0.001
   H2AsO3-               4.522e-012  4.108e-012   -11.345   -11.386    -0.042
   As3S4(HS)2-           7.314e-016  6.645e-016   -15.136   -15.178    -0.042
   H4AsO3+               5.355e-017  4.865e-017   -16.271   -16.313    -0.042
   HAsO3-2               9.249e-020  6.302e-020   -19.034   -19.201    -0.167
   AsO3-3                2.292e-028  9.666e-029   -27.640   -28.015    -0.375
As(5)           2.253e-018
   H2AsO4-               1.318e-018  1.198e-018   -17.880   -17.922    -0.042
   HAsO4-2               9.348e-019  6.369e-019   -18.029   -18.196    -0.167
   H3AsO4                3.102e-023  3.108e-023   -22.508   -22.507     0.001
   AsO4-3                2.599e-023  1.096e-023   -22.585   -22.960    -0.375
Ba              5.439e-007
   Ba+2                  5.235e-007  3.567e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.006e-008  1.823e-008    -7.698    -7.739    -0.042
   BaCO3                 3.534e-010  3.541e-010    -9.452    -9.451     0.001
   BaSO4                 1.024e-011  1.026e-011   -10.989   -10.989     0.001
   BaOH+                 1.022e-013  9.289e-014   -12.990   -13.032    -0.042
C(-4)           5.293e-003
   CH4                   5.293e-003  5.303e-003    -2.276    -2.275     0.001
C(4)            7.574e-003
   HCO3-                 5.849e-003  5.331e-003    -2.233    -2.273    -0.040
   CO2                   1.556e-003  1.559e-003    -2.808    -2.807     0.001
   CaHCO3+               1.290e-004  1.172e-004    -3.889    -3.931    -0.042
   MnHCO3+               1.108e-005  1.007e-005    -4.955    -4.997    -0.042
   FeHCO3+               1.083e-005  9.842e-006    -4.965    -5.007    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.826e-006  3.476e-006    -5.417    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.786e-006  1.922e-006    -5.555    -5.716    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.905e-007  5.917e-007    -6.229    -6.228     0.001
   MgCO3                 1.020e-007  1.022e-007    -6.991    -6.991     0.001
   BaHCO3+               2.006e-008  1.823e-008    -7.698    -7.739    -0.042
   NaCO3-                7.774e-009  7.063e-009    -8.109    -8.151    -0.042
   BaCO3                 3.534e-010  3.541e-010    -9.452    -9.451     0.001
Ca              2.635e-003
   Ca+2                  2.501e-003  1.724e-003    -2.602    -2.764    -0.162
   CaHCO3+               1.290e-004  1.172e-004    -3.889    -3.931    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.971e-008  1.975e-008    -7.705    -7.704     0.001
   CaOH+                 2.420e-009  2.199e-009    -8.616    -8.658    -0.042
   CaHSO4+               1.656e-014  1.505e-014   -13.781   -13.822    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.513e-009  7.734e-009    -8.070    -8.112    -0.042
   FeCl+                 2.512e-009  2.282e-009    -8.600    -8.642    -0.042
   MnCl2                 3.018e-013  3.024e-013   -12.520   -12.519     0.001
   MnCl3-                8.209e-018  7.458e-018   -17.086   -17.127    -0.042
   FeCl+2                8.742e-025  5.957e-025   -24.058   -24.225    -0.167
   FeCl2+                2.623e-028  2.383e-028   -27.581   -27.623    -0.042
   FeCl3                 2.130e-033  2.134e-033   -32.672   -32.671     0.001
Fe(2)           8.375e-005
   Fe(HS)2               4.464e-005  4.472e-005    -4.350    -4.349     0.001
   Fe+2                  2.710e-005  1.846e-005    -4.567    -4.734    -0.167
   FeHCO3+               1.083e-005  9.842e-006    -4.965    -5.007    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.795e-007  2.539e-007    -6.554    -6.595    -0.042
   FeOH+                 4.939e-008  4.487e-008    -7.306    -7.348    -0.042
   FeCl+                 2.512e-009  2.282e-009    -8.600    -8.642    -0.042
   FeSO4                 1.882e-010  1.885e-010    -9.725    -9.725     0.001
   Fe(OH)2               2.929e-012  2.935e-012   -11.533   -11.532     0.001
   Fe(OH)3-              9.225e-016  8.381e-016   -15.035   -15.077    -0.042
   FeHSO4+               1.774e-016  1.612e-016   -15.751   -15.793    -0.042



Fe(3)           5.832e-014
   Fe(OH)2+              3.061e-014  2.781e-014   -13.514   -13.556    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.124e-016  1.930e-016   -15.673   -15.714    -0.042
   FeOH+2                1.604e-017  1.093e-017   -16.795   -16.961    -0.167
   Fe+3                  5.222e-022  2.202e-022   -21.282   -21.657    -0.375
   FeCl+2                8.742e-025  5.957e-025   -24.058   -24.225    -0.167
   FeSO4+                1.526e-025  1.387e-025   -24.816   -24.858    -0.042
   FeCl2+                2.623e-028  2.383e-028   -27.581   -27.623    -0.042
   Fe(SO4)2-             1.917e-031  1.742e-031   -30.717   -30.759    -0.042
   FeHSO4+2              7.089e-032  4.830e-032   -31.149   -31.316    -0.167
   Fe2(OH)2+4            1.492e-032  3.214e-033   -31.826   -32.493    -0.667
   FeCl3                 2.130e-033  2.134e-033   -32.672   -32.671     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.687   -43.729    -1.041
H(0)            1.533e-009
   H2                    7.663e-010  7.678e-010    -9.116    -9.115     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.625e-012  6.928e-012   -11.118   -11.159    -0.042
Mg              8.434e-005
   Mg+2                  8.041e-005  5.574e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.826e-006  3.476e-006    -5.417    -5.459    -0.042
   MgCO3                 1.020e-007  1.022e-007    -6.991    -6.991     0.001
   MgOH+                 1.712e-009  1.555e-009    -8.767    -8.808    -0.042
   MgSO4                 7.488e-010  7.502e-010    -9.126    -9.125     0.001
Mn(2)           4.544e-005
   Mn+2                  3.111e-005  2.120e-005    -4.507    -4.674    -0.167
   MnHCO3+               1.108e-005  1.007e-005    -4.955    -4.997    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.513e-009  7.734e-009    -8.070    -8.112    -0.042
   MnOH+                 4.609e-009  4.188e-009    -8.336    -8.378    -0.042
   MnSO4                 2.160e-010  2.165e-010    -9.665    -9.665     0.001
   MnCl2                 3.018e-013  3.024e-013   -12.520   -12.519     0.001
   MnCl3-                8.209e-018  7.458e-018   -17.086   -17.127    -0.042
   Mn(OH)3-              1.679e-019  1.525e-019   -18.775   -18.817    -0.042
Mn(3)           1.940e-034
   Mn+3                  1.940e-034  8.182e-035   -33.712   -34.087    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.475   -83.642    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.887   -96.929    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.905e-007  5.917e-007    -6.229    -6.228     0.001
   NaCO3-                7.774e-009  7.063e-009    -8.109    -8.151    -0.042
   NaSO4-                6.252e-011  5.680e-011   -10.204   -10.246    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.152   -74.151     0.001
S(-2)           2.088e-004
   H2S                   5.918e-005  5.929e-005    -4.228    -4.227     0.001
   HS-                   5.738e-005  5.213e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.464e-005  4.472e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.208e-007  2.915e-007    -6.494    -6.535    -0.042
   Fe(HS)3-              2.795e-007  2.539e-007    -6.554    -6.595    -0.042
   S5-2                  1.398e-007  1.018e-007    -6.854    -6.992    -0.138
   S4-2                  8.279e-008  5.942e-008    -7.082    -7.226    -0.144
   S6-2                  7.141e-008  5.271e-008    -7.146    -7.278    -0.132
   S-2                   7.105e-011  4.841e-011   -10.148   -10.315    -0.167
   S3-2                  2.965e-011  2.094e-011   -10.528   -10.679    -0.151
   S2-2                  1.705e-012  1.188e-012   -11.768   -11.925    -0.157
   As3S4(HS)2-           7.314e-016  6.645e-016   -15.136   -15.178    -0.042
S(6)            1.046e-007
   SO4-2                 8.364e-008  5.742e-008    -7.078    -7.241    -0.163
   CaSO4                 1.971e-008  1.975e-008    -7.705    -7.704     0.001
   MgSO4                 7.488e-010  7.502e-010    -9.126    -9.125     0.001
   MnSO4                 2.160e-010  2.165e-010    -9.665    -9.665     0.001
   FeSO4                 1.882e-010  1.885e-010    -9.725    -9.725     0.001



   NaSO4-                6.252e-011  5.680e-011   -10.204   -10.246    -0.042
   BaSO4                 1.024e-011  1.026e-011   -10.989   -10.989     0.001
   KSO4-                 7.625e-012  6.928e-012   -11.118   -11.159    -0.042
   HSO4-                 7.993e-013  7.262e-013   -12.097   -12.139    -0.042
   CaHSO4+               1.656e-014  1.505e-014   -13.781   -13.822    -0.042
   FeHSO4+               1.774e-016  1.612e-016   -15.751   -15.793    -0.042
   FeSO4+                1.526e-025  1.387e-025   -24.816   -24.858    -0.042
   Fe(SO4)2-             1.917e-031  1.742e-031   -30.717   -30.759    -0.042
   FeHSO4+2              7.089e-032  4.830e-032   -31.149   -31.316    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.00   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.72  -13.69   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.36  -11.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.42  -10.00   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.47  -43.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.69  -42.90   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.56  -41.84   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.64  -45.03   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.54  -14.65   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.19  -89.90   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.58  -11.91    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O



Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.33  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.47  -14.65   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 59.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.180e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.73  -13.70   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.483e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.021e-003 -1.579e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.191e-004  4.191e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.489e-003  1.489e-003

------------------------------Surface composition------------------------------

Hfo           
 1.391e-004  Surface charge, eq

Hfo_s         
 4.511e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.956e-006       0.655  2.957e-006      -5.529
Hfo_sOMn+        1.194e-006       0.265  1.194e-006      -5.923
Hfo_sOFe+        2.931e-007       0.065  2.931e-007      -6.533



Hfo_sOH2+        4.657e-008       0.010  4.657e-008      -7.332
Hfo_sOH          1.839e-008       0.004  1.839e-008      -7.735
Hfo_sOHBa+2      1.892e-009       0.000  1.892e-009      -8.723
Hfo_sO-          1.663e-010       0.000  1.663e-010      -9.779

Hfo           
 1.391e-004  Surface charge, eq

Hfo_w         
 1.804e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.211e-004       0.671  1.211e-004      -3.917
Hfo_wOH          4.779e-005       0.265  4.779e-005      -4.321
Hfo_wOFe+        7.109e-006       0.039  7.109e-006      -5.148
Hfo_wOMn+        2.465e-006       0.014  2.465e-006      -5.608
Hfo_wOCa+        8.954e-007       0.005  8.954e-007      -6.048
Hfo_wOMg+        5.152e-007       0.003  5.152e-007      -6.288
Hfo_wO-          4.323e-007       0.002  4.323e-007      -6.364
Hfo_wOFeOH       1.473e-007       0.001  1.473e-007      -6.832
Hfo_wH2AsO3      9.284e-009       0.000  9.285e-009      -8.032
Hfo_wSO4-        2.114e-011       0.000  2.114e-011     -10.675
Hfo_wOHSO4-2     1.665e-011       0.000  1.665e-011     -10.779
Hfo_wOBa+        8.282e-012       0.000  8.282e-012     -11.082
Hfo_wOHAsO4-3    1.993e-017       0.000  1.993e-017     -16.701
Hfo_wHAsO4-      2.863e-018       0.000  2.863e-018     -17.543
Hfo_wH2AsO4      2.346e-019       0.000  2.346e-019     -18.630

Mno           
-3.104e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.682e-030       0.000  3.682e-030     -29.434
Mno_O3Ca         2.285e-031       0.000  2.285e-031     -30.641
Mno_O3-2         1.838e-031       0.000  1.838e-031     -30.736
Mno_O3HMn+       6.570e-032       0.000  6.570e-032     -31.182
Mno_O3H-         8.222e-033       0.000  8.222e-033     -32.085
Mno_O3Na-        3.847e-033       0.000  3.847e-033     -32.415
Mno_O3HCa+       3.557e-033       0.000  3.557e-033     -32.449
Mno_O3Mg         2.811e-033       0.000  2.811e-033     -32.551
Mno_O3Ba         9.946e-034       0.000  9.946e-034     -33.002
Mno_O3HMg+       2.964e-035       0.000  2.964e-035     -34.528
Mno_O3HBa+       2.769e-035       0.000  2.769e-035     -34.558
Mno_O3HNa        1.605e-035       0.000  1.605e-035     -34.794
Mno_O3H2         2.761e-037       0.000  2.762e-037     -36.559
Mno_O3H3+        2.482e-042       0.000  2.482e-042     -41.605
Mno_O3H3Cl       6.122e-045       0.000  6.122e-045     -44.213

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.217e-007  3.217e-007
Ba               5.440e-007  5.439e-007
C                1.294e-002  1.294e-002
Ca               2.634e-003  2.634e-003
Cl               9.873e-005  9.873e-005
Fe               8.373e-005  8.373e-005
K                1.893e-005  1.893e-005
Mg               8.435e-005  8.435e-005
Mn               4.541e-005  4.540e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.886      Charge balance
                                       pe  =  -3.905      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.479e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.173e-003
                       Total CO2 (mol/kg)  =  7.564e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.397e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.91
                               Iterations  =  42
                                  Total H  = 1.110381e+002
                                  Total O  = 5.552630e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.414e-007  1.299e-007    -6.850    -6.886    -0.037
   OH-                   8.480e-008  7.704e-008    -7.072    -7.113    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.217e-007
   AsS(OH)(HS)-          3.209e-007  2.916e-007    -6.494    -6.535    -0.042
   H3AsO3                7.541e-010  7.556e-010    -9.123    -9.122     0.001
   H2AsO3-               4.532e-012  4.118e-012   -11.344   -11.385    -0.042
   As3S4(HS)2-           7.301e-016  6.634e-016   -15.137   -15.178    -0.042
   H4AsO3+               5.352e-017  4.863e-017   -16.271   -16.313    -0.042
   HAsO3-2               9.282e-020  6.325e-020   -19.032   -19.199    -0.167
   AsO3-3                2.303e-028  9.715e-029   -27.638   -28.013    -0.375
As(5)           2.249e-018
   H2AsO4-               1.315e-018  1.195e-018   -17.881   -17.923    -0.042
   HAsO4-2               9.339e-019  6.363e-019   -18.030   -18.196    -0.167
   H3AsO4                3.091e-023  3.097e-023   -22.510   -22.509     0.001
   AsO4-3                2.600e-023  1.097e-023   -22.585   -22.960    -0.375
Ba              5.440e-007
   Ba+2                  5.235e-007  3.568e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.005e-008  1.821e-008    -7.698    -7.740    -0.042
   BaCO3                 3.537e-010  3.544e-010    -9.451    -9.451     0.001
   BaSO4                 1.008e-011  1.010e-011   -10.997   -10.996     0.001
   BaOH+                 1.024e-013  9.303e-014   -12.990   -13.031    -0.042
C(-4)           5.377e-003
   CH4                   5.377e-003  5.388e-003    -2.269    -2.269     0.001
C(4)            7.564e-003
   HCO3-                 5.844e-003  5.326e-003    -2.233    -2.274    -0.040
   CO2                   1.553e-003  1.556e-003    -2.809    -2.808     0.001
   CaHCO3+               1.288e-004  1.170e-004    -3.890    -3.932    -0.042
   MnHCO3+               1.107e-005  1.006e-005    -4.956    -4.998    -0.042
   FeHCO3+               1.082e-005  9.828e-006    -4.966    -5.008    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.824e-006  3.474e-006    -5.418    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.787e-006  1.923e-006    -5.555    -5.716    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.900e-007  5.911e-007    -6.229    -6.228     0.001
   MgCO3                 1.021e-007  1.023e-007    -6.991    -6.990     0.001
   BaHCO3+               2.005e-008  1.821e-008    -7.698    -7.740    -0.042
   NaCO3-                7.778e-009  7.067e-009    -8.109    -8.151    -0.042
   BaCO3                 3.537e-010  3.544e-010    -9.451    -9.451     0.001
Ca              2.634e-003
   Ca+2                  2.499e-003  1.723e-003    -2.602    -2.764    -0.162
   CaHCO3+               1.288e-004  1.170e-004    -3.890    -3.932    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.938e-008  1.942e-008    -7.713    -7.712     0.001
   CaOH+                 2.422e-009  2.200e-009    -8.616    -8.657    -0.042



   CaHSO4+               1.627e-014  1.478e-014   -13.789   -13.830    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.508e-009  7.730e-009    -8.070    -8.112    -0.042
   FeCl+                 2.511e-009  2.281e-009    -8.600    -8.642    -0.042
   MnCl2                 3.016e-013  3.022e-013   -12.521   -12.520     0.001
   MnCl3-                8.205e-018  7.455e-018   -17.086   -17.128    -0.042
   FeCl+2                8.705e-025  5.932e-025   -24.060   -24.227    -0.167
   FeCl2+                2.612e-028  2.373e-028   -27.583   -27.625    -0.042
   FeCl3                 2.121e-033  2.125e-033   -32.673   -32.673     0.001
Fe(2)           8.373e-005
   Fe(HS)2               4.465e-005  4.474e-005    -4.350    -4.349     0.001
   Fe+2                  2.708e-005  1.845e-005    -4.567    -4.734    -0.167
   FeHCO3+               1.082e-005  9.828e-006    -4.966    -5.008    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.797e-007  2.541e-007    -6.553    -6.595    -0.042
   FeOH+                 4.943e-008  4.491e-008    -7.306    -7.348    -0.042
   FeCl+                 2.511e-009  2.281e-009    -8.600    -8.642    -0.042
   FeSO4                 1.850e-010  1.854e-010    -9.733    -9.732     0.001
   Fe(OH)2               2.936e-012  2.942e-012   -11.532   -11.531     0.001
   Fe(OH)3-              9.258e-016  8.412e-016   -15.033   -15.075    -0.042
   FeHSO4+               1.742e-016  1.583e-016   -15.759   -15.801    -0.042
Fe(3)           5.828e-014
   Fe(OH)2+              3.057e-014  2.777e-014   -13.515   -13.556    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.127e-016  1.933e-016   -15.672   -15.714    -0.042
   FeOH+2                1.599e-017  1.090e-017   -16.796   -16.963    -0.167
   Fe+3                  5.199e-022  2.193e-022   -21.284   -21.659    -0.375
   FeCl+2                8.705e-025  5.932e-025   -24.060   -24.227    -0.167
   FeSO4+                1.495e-025  1.358e-025   -24.825   -24.867    -0.042
   FeCl2+                2.612e-028  2.373e-028   -27.583   -27.625    -0.042
   Fe(SO4)2-             1.848e-031  1.679e-031   -30.733   -30.775    -0.042
   FeHSO4+2              6.935e-032  4.725e-032   -31.159   -31.326    -0.167
   Fe2(OH)2+4            1.483e-032  3.197e-033   -31.829   -32.495    -0.666
   FeCl3                 2.121e-033  2.125e-033   -32.673   -32.673     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.691   -43.732    -1.041
H(0)            1.540e-009
   H2                    7.698e-010  7.713e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.501e-012  6.816e-012   -11.125   -11.167    -0.042
Mg              8.435e-005
   Mg+2                  8.042e-005  5.575e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.824e-006  3.474e-006    -5.418    -5.459    -0.042
   MgCO3                 1.021e-007  1.023e-007    -6.991    -6.990     0.001
   MgOH+                 1.715e-009  1.558e-009    -8.766    -8.808    -0.042
   MgSO4                 7.368e-010  7.383e-010    -9.133    -9.132     0.001
Mn(2)           4.541e-005
   Mn+2                  3.109e-005  2.119e-005    -4.507    -4.674    -0.167
   MnHCO3+               1.107e-005  1.006e-005    -4.956    -4.998    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.508e-009  7.730e-009    -8.070    -8.112    -0.042
   MnOH+                 4.613e-009  4.191e-009    -8.336    -8.378    -0.042
   MnSO4                 2.124e-010  2.128e-010    -9.673    -9.672     0.001
   MnCl2                 3.016e-013  3.022e-013   -12.521   -12.520     0.001
   MnCl3-                8.205e-018  7.455e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.685e-019  1.531e-019   -18.773   -18.815    -0.042
Mn(3)           1.932e-034
   Mn+3                  1.932e-034  8.149e-035   -33.714   -34.089    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.477   -83.643    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.891   -96.932    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.900e-007  5.911e-007    -6.229    -6.228     0.001
   NaCO3-                7.778e-009  7.067e-009    -8.109    -8.151    -0.042



   NaSO4-                6.151e-011  5.588e-011   -10.211   -10.253    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.156   -74.155     0.001
S(-2)           2.088e-004
   H2S                   5.912e-005  5.924e-005    -4.228    -4.227     0.001
   HS-                   5.741e-005  5.216e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.465e-005  4.474e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.209e-007  2.916e-007    -6.494    -6.535    -0.042
   Fe(HS)3-              2.797e-007  2.541e-007    -6.553    -6.595    -0.042
   S5-2                  1.401e-007  1.020e-007    -6.854    -6.991    -0.138
   S4-2                  8.293e-008  5.952e-008    -7.081    -7.225    -0.144
   S6-2                  7.153e-008  5.281e-008    -7.146    -7.277    -0.132
   S-2                   7.117e-011  4.849e-011   -10.148   -10.314    -0.167
   S3-2                  2.970e-011  2.097e-011   -10.527   -10.678    -0.151
   S2-2                  1.708e-012  1.190e-012   -11.768   -11.924    -0.157
   As3S4(HS)2-           7.301e-016  6.634e-016   -15.137   -15.178    -0.042
S(6)            1.029e-007
   SO4-2                 8.228e-008  5.649e-008    -7.085    -7.248    -0.163
   CaSO4                 1.938e-008  1.942e-008    -7.713    -7.712     0.001
   MgSO4                 7.368e-010  7.383e-010    -9.133    -9.132     0.001
   MnSO4                 2.124e-010  2.128e-010    -9.673    -9.672     0.001
   FeSO4                 1.850e-010  1.854e-010    -9.733    -9.732     0.001
   NaSO4-                6.151e-011  5.588e-011   -10.211   -10.253    -0.042
   BaSO4                 1.008e-011  1.010e-011   -10.997   -10.996     0.001
   KSO4-                 7.501e-012  6.816e-012   -11.125   -11.167    -0.042
   HSO4-                 7.853e-013  7.135e-013   -12.105   -12.147    -0.042
   CaHSO4+               1.627e-014  1.478e-014   -13.789   -13.830    -0.042
   FeHSO4+               1.742e-016  1.583e-016   -15.759   -15.801    -0.042
   FeSO4+                1.495e-025  1.358e-025   -24.825   -24.867    -0.042
   Fe(SO4)2-             1.848e-031  1.679e-031   -30.733   -30.775    -0.042
   FeHSO4+2              6.935e-032  4.725e-032   -31.159   -31.326    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.65  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.02    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.53  -18.07  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.73  -13.70   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.59   -2.27   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.36  -11.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.43  -10.01   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl



Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.54  -14.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.21  -89.92   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.59  -11.92    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.48  -14.66   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 60.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.73  -13.70   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.481e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.899e-003 -1.701e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.192e-004  4.192e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.611e-003  1.611e-003

------------------------------Surface composition------------------------------

Hfo           
 1.371e-004  Surface charge, eq

Hfo_s         
 4.449e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.915e-006       0.655  2.915e-006      -5.535
Hfo_sOMn+        1.179e-006       0.265  1.179e-006      -5.929
Hfo_sOFe+        2.894e-007       0.065  2.894e-007      -6.539
Hfo_sOH2+        4.588e-008       0.010  4.588e-008      -7.338
Hfo_sOH          1.814e-008       0.004  1.814e-008      -7.741
Hfo_sOHBa+2      1.867e-009       0.000  1.867e-009      -8.729
Hfo_sO-          1.643e-010       0.000  1.643e-010      -9.784

Hfo           
 1.371e-004  Surface charge, eq

Hfo_w         
 1.780e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.194e-004       0.671  1.194e-004      -3.923
Hfo_wOH          4.719e-005       0.265  4.719e-005      -4.326
Hfo_wOFe+        7.025e-006       0.039  7.025e-006      -5.153
Hfo_wOMn+        2.436e-006       0.014  2.436e-006      -5.613
Hfo_wOCa+        8.848e-007       0.005  8.848e-007      -6.053
Hfo_wOMg+        5.095e-007       0.003  5.095e-007      -6.293
Hfo_wO-          4.274e-007       0.002  4.274e-007      -6.369
Hfo_wOFeOH       1.457e-007       0.001  1.457e-007      -6.836
Hfo_wH2AsO3      9.175e-009       0.000  9.175e-009      -8.037
Hfo_wSO4-        2.051e-011       0.000  2.051e-011     -10.688
Hfo_wOHSO4-2     1.617e-011       0.000  1.617e-011     -10.791
Hfo_wOBa+        8.189e-012       0.000  8.189e-012     -11.087
Hfo_wOHAsO4-3    1.968e-017       0.000  1.968e-017     -16.706
Hfo_wHAsO4-      2.820e-018       0.000  2.820e-018     -17.550
Hfo_wH2AsO4      2.308e-019       0.000  2.308e-019     -18.637

Mno           
-2.686e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.184e-025       0.000  3.184e-025     -24.497
Mno_O3Ca         1.975e-026       0.000  1.976e-026     -25.704
Mno_O3-2         1.590e-026       0.000  1.590e-026     -25.799
Mno_O3HMn+       5.673e-027       0.000  5.673e-027     -26.246
Mno_O3H-         7.103e-028       0.000  7.103e-028     -27.149
Mno_O3Na-        3.327e-028       0.000  3.328e-028     -27.478
Mno_O3HCa+       3.071e-028       0.000  3.071e-028     -27.513
Mno_O3Mg         2.432e-028       0.000  2.432e-028     -27.614
Mno_O3Ba         8.605e-029       0.000  8.605e-029     -28.065
Mno_O3HMg+       2.561e-030       0.000  2.561e-030     -29.592



Mno_O3HBa+       2.393e-030       0.000  2.393e-030     -29.621
Mno_O3HNa        1.387e-030       0.000  1.387e-030     -29.858
Mno_O3H2         2.382e-032       0.000  2.382e-032     -31.623
Mno_O3H3+        2.138e-037       0.000  2.138e-037     -36.670
Mno_O3H3Cl       5.274e-040       0.000  5.274e-040     -39.278

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.218e-007  3.218e-007
Ba               5.440e-007  5.440e-007
C                1.302e-002  1.302e-002
Ca               2.632e-003  2.632e-003
Cl               9.873e-005  9.873e-005
Fe               8.372e-005  8.371e-005
K                1.893e-005  1.893e-005
Mg               8.436e-005  8.435e-005
Mn               4.537e-005  4.537e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.887      Charge balance
                                       pe  =  -3.907      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.473e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.167e-003
                       Total CO2 (mol/kg)  =  7.556e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.377e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.90
                               Iterations  =  41
                                  Total H  = 1.110386e+002
                                  Total O  = 5.552638e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.412e-007  1.297e-007    -6.850    -6.887    -0.037
   OH-                   8.491e-008  7.715e-008    -7.071    -7.113    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.218e-007
   AsS(OH)(HS)-          3.210e-007  2.917e-007    -6.493    -6.535    -0.042
   H3AsO3                7.548e-010  7.562e-010    -9.122    -9.121     0.001
   H2AsO3-               4.542e-012  4.127e-012   -11.343   -11.384    -0.042
   As3S4(HS)2-           7.289e-016  6.623e-016   -15.137   -15.179    -0.042
   H4AsO3+               5.349e-017  4.860e-017   -16.272   -16.313    -0.042
   HAsO3-2               9.314e-020  6.348e-020   -19.031   -19.197    -0.167
   AsO3-3                2.314e-028  9.763e-029   -27.636   -28.010    -0.375
As(5)           2.245e-018
   H2AsO4-               1.312e-018  1.192e-018   -17.882   -17.924    -0.042
   HAsO4-2               9.330e-019  6.358e-019   -18.030   -18.197    -0.167
   H3AsO4                3.080e-023  3.086e-023   -22.511   -22.511     0.001
   AsO4-3                2.600e-023  1.097e-023   -22.585   -22.960    -0.375
Ba              5.440e-007
   Ba+2                  5.236e-007  3.568e-007    -6.281    -6.448    -0.167
   BaHCO3+               2.003e-008  1.820e-008    -7.698    -7.740    -0.042
   BaCO3                 3.539e-010  3.546e-010    -9.451    -9.450     0.001
   BaSO4                 9.922e-012  9.941e-012   -11.003   -11.003     0.001
   BaOH+                 1.026e-013  9.318e-014   -12.989   -13.031    -0.042
C(-4)           5.462e-003
   CH4                   5.462e-003  5.473e-003    -2.263    -2.262     0.001



C(4)            7.556e-003
   HCO3-                 5.839e-003  5.321e-003    -2.234    -2.274    -0.040
   CO2                   1.549e-003  1.552e-003    -2.810    -2.809     0.001
   CaHCO3+               1.286e-004  1.169e-004    -3.891    -3.932    -0.042
   MnHCO3+               1.105e-005  1.004e-005    -4.956    -4.998    -0.042
   FeHCO3+               1.080e-005  9.815e-006    -4.966    -5.008    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.788e-006  1.924e-006    -5.555    -5.716    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.895e-007  5.906e-007    -6.230    -6.229     0.001
   MgCO3                 1.022e-007  1.024e-007    -6.991    -6.990     0.001
   BaHCO3+               2.003e-008  1.820e-008    -7.698    -7.740    -0.042
   NaCO3-                7.782e-009  7.071e-009    -8.109    -8.151    -0.042
   BaCO3                 3.539e-010  3.546e-010    -9.451    -9.450     0.001
Ca              2.632e-003
   Ca+2                  2.498e-003  1.722e-003    -2.602    -2.764    -0.162
   CaHCO3+               1.286e-004  1.169e-004    -3.891    -3.932    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.906e-008  1.910e-008    -7.720    -7.719     0.001
   CaOH+                 2.424e-009  2.202e-009    -8.615    -8.657    -0.042
   CaHSO4+               1.598e-014  1.452e-014   -13.797   -13.838    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.956e-005    -4.006    -4.048    -0.042
   MnCl+                 8.504e-009  7.727e-009    -8.070    -8.112    -0.042
   FeCl+                 2.510e-009  2.280e-009    -8.600    -8.642    -0.042
   MnCl2                 3.015e-013  3.021e-013   -12.521   -12.520     0.001
   MnCl3-                8.202e-018  7.452e-018   -17.086   -17.128    -0.042
   FeCl+2                8.669e-025  5.908e-025   -24.062   -24.229    -0.167
   FeCl2+                2.601e-028  2.364e-028   -27.585   -27.626    -0.042
   FeCl3                 2.113e-033  2.117e-033   -32.675   -32.674     0.001
Fe(2)           8.372e-005
   Fe(HS)2               4.467e-005  4.475e-005    -4.350    -4.349     0.001
   Fe+2                  2.706e-005  1.844e-005    -4.568    -4.734    -0.167
   FeHCO3+               1.080e-005  9.815e-006    -4.966    -5.008    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.799e-007  2.543e-007    -6.553    -6.595    -0.042
   FeOH+                 4.947e-008  4.495e-008    -7.306    -7.347    -0.042
   FeCl+                 2.510e-009  2.280e-009    -8.600    -8.642    -0.042
   FeSO4                 1.820e-010  1.823e-010    -9.740    -9.739     0.001
   Fe(OH)2               2.943e-012  2.948e-012   -11.531   -11.530     0.001
   Fe(OH)3-              9.291e-016  8.442e-016   -15.032   -15.074    -0.042
   FeHSO4+               1.711e-016  1.555e-016   -15.767   -15.808    -0.042
Fe(3)           5.823e-014
   Fe(OH)2+              3.052e-014  2.773e-014   -13.515   -13.557    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.130e-016  1.935e-016   -15.672   -15.713    -0.042
   FeOH+2                1.595e-017  1.087e-017   -16.797   -16.964    -0.167
   Fe+3                  5.176e-022  2.184e-022   -21.286   -21.661    -0.375
   FeCl+2                8.669e-025  5.908e-025   -24.062   -24.229    -0.167
   FeSO4+                1.465e-025  1.331e-025   -24.834   -24.876    -0.042
   FeCl2+                2.601e-028  2.364e-028   -27.585   -27.626    -0.042
   Fe(SO4)2-             1.782e-031  1.619e-031   -30.749   -30.791    -0.042
   FeHSO4+2              6.786e-032  4.625e-032   -31.168   -31.335    -0.167
   Fe2(OH)2+4            1.474e-032  3.179e-033   -31.832   -32.498    -0.666
   FeCl3                 2.113e-033  2.117e-033   -32.675   -32.674     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.694   -43.735    -1.041
H(0)            1.547e-009
   H2                    7.733e-010  7.748e-010    -9.112    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.382e-012  6.707e-012   -11.132   -11.173    -0.042
Mg              8.436e-005
   Mg+2                  8.043e-005  5.576e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MgCO3                 1.022e-007  1.024e-007    -6.991    -6.990     0.001



   MgOH+                 1.717e-009  1.560e-009    -8.765    -8.807    -0.042
   MgSO4                 7.252e-010  7.266e-010    -9.140    -9.139     0.001
Mn(2)           4.537e-005
   Mn+2                  3.107e-005  2.118e-005    -4.508    -4.674    -0.167
   MnHCO3+               1.105e-005  1.004e-005    -4.956    -4.998    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.504e-009  7.727e-009    -8.070    -8.112    -0.042
   MnOH+                 4.617e-009  4.195e-009    -8.336    -8.377    -0.042
   MnSO4                 2.089e-010  2.093e-010    -9.680    -9.679     0.001
   MnCl2                 3.015e-013  3.021e-013   -12.521   -12.520     0.001
   MnCl3-                8.202e-018  7.452e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.691e-019  1.536e-019   -18.772   -18.814    -0.042
Mn(3)           1.923e-034
   Mn+3                  1.923e-034  8.115e-035   -33.716   -34.091    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.478   -83.645    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.894   -96.936    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.895e-007  5.906e-007    -6.230    -6.229     0.001
   NaCO3-                7.782e-009  7.071e-009    -8.109    -8.151    -0.042
   NaSO4-                6.053e-011  5.499e-011   -10.218   -10.260    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.159   -74.159     0.001
S(-2)           2.088e-004
   H2S                   5.907e-005  5.918e-005    -4.229    -4.228     0.001
   HS-                   5.743e-005  5.218e-005    -4.241    -4.283    -0.042
   Fe(HS)2               4.467e-005  4.475e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.210e-007  2.917e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.799e-007  2.543e-007    -6.553    -6.595    -0.042
   S5-2                  1.403e-007  1.022e-007    -6.853    -6.991    -0.138
   S4-2                  8.307e-008  5.963e-008    -7.081    -7.225    -0.144
   S6-2                  7.165e-008  5.290e-008    -7.145    -7.277    -0.132
   S-2                   7.129e-011  4.858e-011   -10.147   -10.314    -0.167
   S3-2                  2.975e-011  2.101e-011   -10.527   -10.678    -0.151
   S2-2                  1.711e-012  1.193e-012   -11.767   -11.924    -0.157
   As3S4(HS)2-           7.289e-016  6.623e-016   -15.137   -15.179    -0.042
S(6)            1.012e-007
   SO4-2                 8.095e-008  5.559e-008    -7.092    -7.255    -0.163
   CaSO4                 1.906e-008  1.910e-008    -7.720    -7.719     0.001
   MgSO4                 7.252e-010  7.266e-010    -9.140    -9.139     0.001
   MnSO4                 2.089e-010  2.093e-010    -9.680    -9.679     0.001
   FeSO4                 1.820e-010  1.823e-010    -9.740    -9.739     0.001
   NaSO4-                6.053e-011  5.499e-011   -10.218   -10.260    -0.042
   BaSO4                 9.922e-012  9.941e-012   -11.003   -11.003     0.001
   KSO4-                 7.382e-012  6.707e-012   -11.132   -11.173    -0.042
   HSO4-                 7.717e-013  7.011e-013   -12.113   -12.154    -0.042
   CaHSO4+               1.598e-014  1.452e-014   -13.797   -13.838    -0.042
   FeHSO4+               1.711e-016  1.555e-016   -15.767   -15.808    -0.042
   FeSO4+                1.465e-025  1.331e-025   -24.834   -24.876    -0.042
   Fe(SO4)2-             1.782e-031  1.619e-031   -30.749   -30.791    -0.042
   FeHSO4+2              6.786e-032  4.625e-032   -31.168   -31.335    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.66  -10.02   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.02    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.73  -13.70   -9.97  BaSO4



Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.37  -11.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.44  -10.02   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.60  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.73  -42.94   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.60  -41.88   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.55  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.24  -89.95   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.60  -11.93    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.49  -14.66   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 61.

Using solution 1.  River Water 



Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.220e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.74  -13.71   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.479e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.777e-003 -1.823e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.192e-004  4.192e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.733e-003  1.733e-003

------------------------------Surface composition------------------------------

Hfo           
 1.352e-004  Surface charge, eq

Hfo_s         
 4.388e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.874e-006       0.655  2.874e-006      -5.542
Hfo_sOMn+        1.164e-006       0.265  1.164e-006      -5.934
Hfo_sOFe+        2.857e-007       0.065  2.857e-007      -6.544
Hfo_sOH2+        4.519e-008       0.010  4.519e-008      -7.345
Hfo_sOH          1.789e-008       0.004  1.789e-008      -7.747
Hfo_sOHBa+2      1.841e-009       0.000  1.842e-009      -8.735
Hfo_sO-          1.623e-010       0.000  1.623e-010      -9.790

Hfo           
 1.352e-004  Surface charge, eq

Hfo_w         
 1.755e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.177e-004       0.670  1.177e-004      -3.929
Hfo_wOH          4.658e-005       0.265  4.658e-005      -4.332
Hfo_wOFe+        6.940e-006       0.040  6.941e-006      -5.159
Hfo_wOMn+        2.407e-006       0.014  2.407e-006      -5.619
Hfo_wOCa+        8.741e-007       0.005  8.741e-007      -6.058
Hfo_wOMg+        5.037e-007       0.003  5.037e-007      -6.298
Hfo_wO-          4.224e-007       0.002  4.224e-007      -6.374
Hfo_wOFeOH       1.442e-007       0.001  1.442e-007      -6.841
Hfo_wH2AsO3      9.064e-009       0.000  9.064e-009      -8.043
Hfo_wSO4-        1.990e-011       0.000  1.990e-011     -10.701
Hfo_wOHSO4-2     1.571e-011       0.000  1.571e-011     -10.804



Hfo_wOBa+        8.096e-012       0.000  8.096e-012     -11.092
Hfo_wOHAsO4-3    1.944e-017       0.000  1.944e-017     -16.711
Hfo_wHAsO4-      2.778e-018       0.000  2.778e-018     -17.556
Hfo_wH2AsO4      2.271e-019       0.000  2.271e-019     -18.644

Mno           
-3.039e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.599e-025       0.000  3.599e-025     -24.444
Mno_O3Ca         2.233e-026       0.000  2.233e-026     -25.651
Mno_O3-2         1.798e-026       0.000  1.798e-026     -25.745
Mno_O3HMn+       6.404e-027       0.000  6.404e-027     -26.194
Mno_O3H-         8.022e-028       0.000  8.022e-028     -27.096
Mno_O3Na-        3.763e-028       0.000  3.763e-028     -27.424
Mno_O3HCa+       3.467e-028       0.000  3.467e-028     -27.460
Mno_O3Mg         2.751e-028       0.000  2.751e-028     -27.560
Mno_O3Ba         9.733e-029       0.000  9.733e-029     -28.012
Mno_O3HMg+       2.893e-030       0.000  2.893e-030     -29.539
Mno_O3HBa+       2.703e-030       0.000  2.703e-030     -29.568
Mno_O3HNa        1.566e-030       0.000  1.566e-030     -29.805
Mno_O3H2         2.687e-032       0.000  2.687e-032     -31.571
Mno_O3H3+        2.408e-037       0.000  2.408e-037     -36.618
Mno_O3H3Cl       5.941e-040       0.000  5.941e-040     -39.226

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.219e-007  3.219e-007
Ba               5.440e-007  5.440e-007
C                1.309e-002  1.309e-002
Ca               2.630e-003  2.630e-003
Cl               9.873e-005  9.873e-005
Fe               8.370e-005  8.370e-005
K                1.893e-005  1.893e-005
Mg               8.436e-005  8.436e-005
Mn               4.534e-005  4.534e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.908      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.467e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.162e-003
                       Total CO2 (mol/kg)  =  7.547e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.358e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.88
                               Iterations  =  36
                                  Total H  = 1.110391e+002
                                  Total O  = 5.552645e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.410e-007  1.296e-007    -6.851    -6.888    -0.037
   OH-                   8.502e-008  7.725e-008    -7.070    -7.112    -0.042



   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.219e-007
   AsS(OH)(HS)-          3.211e-007  2.918e-007    -6.493    -6.535    -0.042
   H3AsO3                7.554e-010  7.569e-010    -9.122    -9.121     0.001
   H2AsO3-               4.552e-012  4.136e-012   -11.342   -11.383    -0.042
   As3S4(HS)2-           7.278e-016  6.613e-016   -15.138   -15.180    -0.042
   H4AsO3+               5.347e-017  4.858e-017   -16.272   -16.314    -0.042
   HAsO3-2               9.347e-020  6.370e-020   -19.029   -19.196    -0.166
   AsO3-3                2.324e-028  9.811e-029   -27.634   -28.008    -0.375
As(5)           2.241e-018
   H2AsO4-               1.309e-018  1.190e-018   -17.883   -17.925    -0.042
   HAsO4-2               9.321e-019  6.353e-019   -18.031   -18.197    -0.166
   H3AsO4                3.069e-023  3.075e-023   -22.513   -22.512     0.001
   AsO4-3                2.601e-023  1.098e-023   -22.585   -22.959    -0.375
Ba              5.440e-007
   Ba+2                  5.236e-007  3.569e-007    -6.281    -6.447    -0.166
   BaHCO3+               2.002e-008  1.819e-008    -7.699    -7.740    -0.042
   BaCO3                 3.542e-010  3.548e-010    -9.451    -9.450     0.001
   BaSO4                 9.768e-012  9.787e-012   -11.010   -11.009     0.001
   BaOH+                 1.027e-013  9.332e-014   -12.988   -13.030    -0.042
C(-4)           5.547e-003
   CH4                   5.547e-003  5.558e-003    -2.256    -2.255     0.001
C(4)            7.547e-003
   HCO3-                 5.834e-003  5.317e-003    -2.234    -2.274    -0.040
   CO2                   1.546e-003  1.549e-003    -2.811    -2.810     0.001
   CaHCO3+               1.285e-004  1.167e-004    -3.891    -3.933    -0.042
   MnHCO3+               1.104e-005  1.003e-005    -4.957    -4.999    -0.042
   FeHCO3+               1.079e-005  9.801e-006    -4.967    -5.009    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.818e-006  3.469e-006    -5.418    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.789e-006  1.925e-006    -5.554    -5.716    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.890e-007  5.902e-007    -6.230    -6.229     0.001
   MgCO3                 1.022e-007  1.024e-007    -6.990    -6.990     0.001
   BaHCO3+               2.002e-008  1.819e-008    -7.699    -7.740    -0.042
   NaCO3-                7.786e-009  7.074e-009    -8.109    -8.150    -0.042
   BaCO3                 3.542e-010  3.548e-010    -9.451    -9.450     0.001
Ca              2.630e-003
   Ca+2                  2.496e-003  1.721e-003    -2.603    -2.764    -0.161
   CaHCO3+               1.285e-004  1.167e-004    -3.891    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.875e-008  1.879e-008    -7.727    -7.726     0.001
   CaOH+                 2.426e-009  2.204e-009    -8.615    -8.657    -0.042
   CaHSO4+               1.570e-014  1.426e-014   -13.804   -13.846    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.500e-009  7.723e-009    -8.071    -8.112    -0.042
   FeCl+                 2.509e-009  2.279e-009    -8.601    -8.642    -0.042
   MnCl2                 3.014e-013  3.020e-013   -12.521   -12.520     0.001
   MnCl3-                8.198e-018  7.449e-018   -17.086   -17.128    -0.042
   FeCl+2                8.633e-025  5.884e-025   -24.064   -24.230    -0.166
   FeCl2+                2.591e-028  2.354e-028   -27.587   -27.628    -0.042
   FeCl3                 2.104e-033  2.109e-033   -32.677   -32.676     0.001
Fe(2)           8.370e-005
   Fe(HS)2               4.468e-005  4.477e-005    -4.350    -4.349     0.001
   Fe+2                  2.705e-005  1.844e-005    -4.568    -4.734    -0.166
   FeHCO3+               1.079e-005  9.801e-006    -4.967    -5.009    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.801e-007  2.545e-007    -6.553    -6.594    -0.042
   FeOH+                 4.951e-008  4.499e-008    -7.305    -7.347    -0.042
   FeCl+                 2.509e-009  2.279e-009    -8.601    -8.642    -0.042
   FeSO4                 1.790e-010  1.794e-010    -9.747    -9.746     0.001
   Fe(OH)2               2.949e-012  2.955e-012   -11.530   -11.529     0.001
   Fe(OH)3-              9.324e-016  8.472e-016   -15.030   -15.072    -0.042
   FeHSO4+               1.681e-016  1.528e-016   -15.774   -15.816    -0.042
Fe(3)           5.819e-014



   Fe(OH)2+              3.048e-014  2.770e-014   -13.516   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.133e-016  1.938e-016   -15.671   -15.713    -0.042
   FeOH+2                1.590e-017  1.084e-017   -16.799   -16.965    -0.166
   Fe+3                  5.154e-022  2.175e-022   -21.288   -21.662    -0.375
   FeCl+2                8.633e-025  5.884e-025   -24.064   -24.230    -0.166
   FeSO4+                1.436e-025  1.305e-025   -24.843   -24.884    -0.042
   FeCl2+                2.591e-028  2.354e-028   -27.587   -27.628    -0.042
   Fe(SO4)2-             1.720e-031  1.562e-031   -30.765   -30.806    -0.042
   FeHSO4+2              6.643e-032  4.528e-032   -31.178   -31.344    -0.166
   Fe2(OH)2+4            1.465e-032  3.162e-033   -31.834   -32.500    -0.666
   FeCl3                 2.104e-033  2.109e-033   -32.677   -32.676     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.697   -43.738    -1.041
H(0)            1.553e-009
   H2                    7.767e-010  7.782e-010    -9.110    -9.109     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.266e-012  6.602e-012   -11.139   -11.180    -0.042
Mg              8.436e-005
   Mg+2                  8.044e-005  5.577e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.818e-006  3.469e-006    -5.418    -5.460    -0.042
   MgCO3                 1.022e-007  1.024e-007    -6.990    -6.990     0.001
   MgOH+                 1.720e-009  1.563e-009    -8.765    -8.806    -0.042
   MgSO4                 7.140e-010  7.154e-010    -9.146    -9.145     0.001
Mn(2)           4.534e-005
   Mn+2                  3.106e-005  2.117e-005    -4.508    -4.674    -0.166
   MnHCO3+               1.104e-005  1.003e-005    -4.957    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.500e-009  7.723e-009    -8.071    -8.112    -0.042
   MnOH+                 4.621e-009  4.199e-009    -8.335    -8.377    -0.042
   MnSO4                 2.056e-010  2.060e-010    -9.687    -9.686     0.001
   MnCl2                 3.014e-013  3.020e-013   -12.521   -12.520     0.001
   MnCl3-                8.198e-018  7.449e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.697e-019  1.542e-019   -18.770   -18.812    -0.042
Mn(3)           1.915e-034
   Mn+3                  1.915e-034  8.083e-035   -33.718   -34.092    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.480   -83.647    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.897   -96.939    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.890e-007  5.902e-007    -6.230    -6.229     0.001
   NaCO3-                7.786e-009  7.074e-009    -8.109    -8.150    -0.042
   NaSO4-                5.958e-011  5.413e-011   -10.225   -10.267    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.163   -74.162     0.001
S(-2)           2.088e-004
   H2S                   5.901e-005  5.913e-005    -4.229    -4.228     0.001
   HS-                   5.745e-005  5.220e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.468e-005  4.477e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.211e-007  2.918e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.801e-007  2.545e-007    -6.553    -6.594    -0.042
   S5-2                  1.405e-007  1.024e-007    -6.852    -6.990    -0.138
   S4-2                  8.321e-008  5.973e-008    -7.080    -7.224    -0.144
   S6-2                  7.177e-008  5.299e-008    -7.144    -7.276    -0.132
   S-2                   7.140e-011  4.867e-011   -10.146   -10.313    -0.166
   S3-2                  2.980e-011  2.105e-011   -10.526   -10.677    -0.151
   S2-2                  1.714e-012  1.195e-012   -11.766   -11.923    -0.157
   As3S4(HS)2-           7.278e-016  6.613e-016   -15.138   -15.180    -0.042
S(6)            9.960e-008
   SO4-2                 7.967e-008  5.472e-008    -7.099    -7.262    -0.163
   CaSO4                 1.875e-008  1.879e-008    -7.727    -7.726     0.001
   MgSO4                 7.140e-010  7.154e-010    -9.146    -9.145     0.001
   MnSO4                 2.056e-010  2.060e-010    -9.687    -9.686     0.001
   FeSO4                 1.790e-010  1.794e-010    -9.747    -9.746     0.001
   NaSO4-                5.958e-011  5.413e-011   -10.225   -10.267    -0.042



   BaSO4                 9.768e-012  9.787e-012   -11.010   -11.009     0.001
   KSO4-                 7.266e-012  6.602e-012   -11.139   -11.180    -0.042
   HSO4-                 7.585e-013  6.892e-013   -12.120   -12.162    -0.042
   CaHSO4+               1.570e-014  1.426e-014   -13.804   -13.846    -0.042
   FeHSO4+               1.681e-016  1.528e-016   -15.774   -15.816    -0.042
   FeSO4+                1.436e-025  1.305e-025   -24.843   -24.884    -0.042
   Fe(SO4)2-             1.720e-031  1.562e-031   -30.765   -30.806    -0.042
   FeHSO4+2              6.643e-032  4.528e-032   -31.178   -31.344    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.02    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.74  -13.71   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.51  -43.34   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.74  -42.95   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.61  -41.89   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.68  -45.07   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.56  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.26  -89.97   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O



Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.49  -14.67   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 62.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.240e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.75  -13.72   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.478e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.655e-003 -1.945e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.193e-004  4.193e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.855e-003  1.855e-003

------------------------------Surface composition------------------------------

Hfo           
 1.333e-004  Surface charge, eq

Hfo_s         
 4.327e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.833e-006       0.655  2.833e-006      -5.548
Hfo_sOMn+        1.149e-006       0.265  1.149e-006      -5.940
Hfo_sOFe+        2.819e-007       0.065  2.819e-007      -6.550
Hfo_sOH2+        4.451e-008       0.010  4.451e-008      -7.352



Hfo_sOH          1.764e-008       0.004  1.764e-008      -7.753
Hfo_sOHBa+2      1.816e-009       0.000  1.816e-009      -8.741
Hfo_sO-          1.602e-010       0.000  1.602e-010      -9.795

Hfo           
 1.333e-004  Surface charge, eq

Hfo_w         
 1.731e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.160e-004       0.670  1.160e-004      -3.936
Hfo_wOH          4.597e-005       0.266  4.597e-005      -4.338
Hfo_wOFe+        6.855e-006       0.040  6.855e-006      -5.164
Hfo_wOMn+        2.377e-006       0.014  2.377e-006      -5.624
Hfo_wOCa+        8.634e-007       0.005  8.634e-007      -6.064
Hfo_wOMg+        4.978e-007       0.003  4.978e-007      -6.303
Hfo_wO-          4.174e-007       0.002  4.174e-007      -6.379
Hfo_wOFeOH       1.426e-007       0.001  1.426e-007      -6.846
Hfo_wH2AsO3      8.953e-009       0.000  8.954e-009      -8.048
Hfo_wSO4-        1.931e-011       0.000  1.931e-011     -10.714
Hfo_wOHSO4-2     1.527e-011       0.000  1.527e-011     -10.816
Hfo_wOBa+        8.002e-012       0.000  8.002e-012     -11.097
Hfo_wOHAsO4-3    1.920e-017       0.000  1.920e-017     -16.717
Hfo_wHAsO4-      2.736e-018       0.000  2.736e-018     -17.563
Hfo_wH2AsO4      2.233e-019       0.000  2.233e-019     -18.651

Mno           
-3.049e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.607e-025       0.000  3.607e-025     -24.443
Mno_O3Ca         2.238e-026       0.000  2.238e-026     -25.650
Mno_O3-2         1.803e-026       0.000  1.803e-026     -25.744
Mno_O3HMn+       6.410e-027       0.000  6.410e-027     -26.193
Mno_O3H-         8.033e-028       0.000  8.033e-028     -27.095
Mno_O3Na-        3.774e-028       0.000  3.774e-028     -27.423
Mno_O3HCa+       3.470e-028       0.000  3.470e-028     -27.460
Mno_O3Mg         2.759e-028       0.000  2.760e-028     -27.559
Mno_O3Ba         9.762e-029       0.000  9.762e-029     -28.010
Mno_O3HMg+       2.897e-030       0.000  2.897e-030     -29.538
Mno_O3HBa+       2.707e-030       0.000  2.707e-030     -29.568
Mno_O3HNa        1.568e-030       0.000  1.568e-030     -29.805
Mno_O3H2         2.687e-032       0.000  2.687e-032     -31.571
Mno_O3H3+        2.405e-037       0.000  2.405e-037     -36.619
Mno_O3H3Cl       5.933e-040       0.000  5.933e-040     -39.227

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.220e-007  3.220e-007
Ba               5.440e-007  5.440e-007
C                1.317e-002  1.317e-002
Ca               2.629e-003  2.629e-003
Cl               9.873e-005  9.873e-005
Fe               8.369e-005  8.368e-005
K                1.893e-005  1.893e-005
Mg               8.437e-005  8.437e-005
Mn               4.530e-005  4.530e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.888      Charge balance
                                       pe  =  -3.910      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.462e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.157e-003
                       Total CO2 (mol/kg)  =  7.538e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.339e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.87
                               Iterations  =  30
                                  Total H  = 1.110397e+002
                                  Total O  = 5.552652e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.408e-007  1.294e-007    -6.851    -6.888    -0.037
   OH-                   8.513e-008  7.735e-008    -7.070    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.220e-007
   AsS(OH)(HS)-          3.212e-007  2.919e-007    -6.493    -6.535    -0.042
   H3AsO3                7.561e-010  7.576e-010    -9.121    -9.121     0.001
   H2AsO3-               4.562e-012  4.145e-012   -11.341   -11.382    -0.042
   As3S4(HS)2-           7.266e-016  6.602e-016   -15.139   -15.180    -0.042
   H4AsO3+               5.344e-017  4.856e-017   -16.272   -16.314    -0.042
   HAsO3-2               9.378e-020  6.393e-020   -19.028   -19.194    -0.166
   AsO3-3                2.335e-028  9.859e-029   -27.632   -28.006    -0.374
As(5)           2.238e-018
   H2AsO4-               1.306e-018  1.187e-018   -17.884   -17.926    -0.042
   HAsO4-2               9.312e-019  6.348e-019   -18.031   -18.197    -0.166
   H3AsO4                3.058e-023  3.064e-023   -22.515   -22.514     0.001
   AsO4-3                2.602e-023  1.098e-023   -22.585   -22.959    -0.374
Ba              5.440e-007
   Ba+2                  5.237e-007  3.570e-007    -6.281    -6.447    -0.166
   BaHCO3+               2.000e-008  1.818e-008    -7.699    -7.741    -0.042
   BaCO3                 3.544e-010  3.551e-010    -9.451    -9.450     0.001
   BaSO4                 9.618e-012  9.637e-012   -11.017   -11.016     0.001
   BaOH+                 1.029e-013  9.346e-014   -12.988   -13.029    -0.042
C(-4)           5.632e-003
   CH4                   5.632e-003  5.643e-003    -2.249    -2.249     0.001
C(4)            7.538e-003
   HCO3-                 5.828e-003  5.312e-003    -2.234    -2.275    -0.040
   CO2                   1.543e-003  1.546e-003    -2.812    -2.811     0.001
   CaHCO3+               1.283e-004  1.166e-004    -3.892    -3.933    -0.042
   MnHCO3+               1.102e-005  1.002e-005    -4.958    -4.999    -0.042
   FeHCO3+               1.077e-005  9.789e-006    -4.968    -5.009    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.816e-006  3.467e-006    -5.418    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.790e-006  1.926e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.885e-007  5.897e-007    -6.230    -6.229     0.001
   MgCO3                 1.023e-007  1.025e-007    -6.990    -6.989     0.001
   BaHCO3+               2.000e-008  1.818e-008    -7.699    -7.741    -0.042
   NaCO3-                7.789e-009  7.078e-009    -8.108    -8.150    -0.042
   BaCO3                 3.544e-010  3.551e-010    -9.451    -9.450     0.001
Ca              2.629e-003
   Ca+2                  2.495e-003  1.720e-003    -2.603    -2.764    -0.161
   CaHCO3+               1.283e-004  1.166e-004    -3.892    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.845e-008  1.849e-008    -7.734    -7.733     0.001
   CaOH+                 2.428e-009  2.206e-009    -8.615    -8.656    -0.042
   CaHSO4+               1.542e-014  1.402e-014   -13.812   -13.853    -0.042



Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.496e-009  7.720e-009    -8.071    -8.112    -0.042
   FeCl+                 2.507e-009  2.278e-009    -8.601    -8.642    -0.042
   MnCl2                 3.012e-013  3.018e-013   -12.521   -12.520     0.001
   MnCl3-                8.195e-018  7.446e-018   -17.086   -17.128    -0.042
   FeCl+2                8.599e-025  5.861e-025   -24.066   -24.232    -0.166
   FeCl2+                2.581e-028  2.345e-028   -27.588   -27.630    -0.042
   FeCl3                 2.096e-033  2.100e-033   -32.679   -32.678     0.001
Fe(2)           8.369e-005
   Fe(HS)2               4.470e-005  4.478e-005    -4.350    -4.349     0.001
   Fe+2                  2.703e-005  1.843e-005    -4.568    -4.735    -0.166
   FeHCO3+               1.077e-005  9.789e-006    -4.968    -5.009    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.803e-007  2.547e-007    -6.552    -6.594    -0.042
   FeOH+                 4.955e-008  4.503e-008    -7.305    -7.347    -0.042
   FeCl+                 2.507e-009  2.278e-009    -8.601    -8.642    -0.042
   FeSO4                 1.762e-010  1.765e-010    -9.754    -9.753     0.001
   Fe(OH)2               2.956e-012  2.961e-012   -11.529   -11.529     0.001
   Fe(OH)3-              9.356e-016  8.501e-016   -15.029   -15.071    -0.042
   FeHSO4+               1.652e-016  1.501e-016   -15.782   -15.824    -0.042
Fe(3)           5.815e-014
   Fe(OH)2+              3.044e-014  2.766e-014   -13.517   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.136e-016  1.940e-016   -15.670   -15.712    -0.042
   FeOH+2                1.586e-017  1.081e-017   -16.800   -16.966    -0.166
   Fe+3                  5.132e-022  2.167e-022   -21.290   -21.664    -0.374
   FeCl+2                8.599e-025  5.861e-025   -24.066   -24.232    -0.166
   FeSO4+                1.409e-025  1.280e-025   -24.851   -24.893    -0.042
   FeCl2+                2.581e-028  2.345e-028   -27.588   -27.630    -0.042
   Fe(SO4)2-             1.660e-031  1.508e-031   -30.780   -30.821    -0.042
   FeHSO4+2              6.505e-032  4.434e-032   -31.187   -31.353    -0.166
   Fe2(OH)2+4            1.457e-032  3.146e-033   -31.837   -32.502    -0.666
   FeCl3                 2.096e-033  2.100e-033   -32.679   -32.678     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.700   -43.740    -1.040
H(0)            1.560e-009
   H2                    7.800e-010  7.816e-010    -9.108    -9.107     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.153e-012  6.500e-012   -11.145   -11.187    -0.042
Mg              8.437e-005
   Mg+2                  8.045e-005  5.578e-005    -4.094    -4.254    -0.159
   MgHCO3+               3.816e-006  3.467e-006    -5.418    -5.460    -0.042
   MgCO3                 1.023e-007  1.025e-007    -6.990    -6.989     0.001
   MgOH+                 1.722e-009  1.565e-009    -8.764    -8.805    -0.042
   MgSO4                 7.031e-010  7.044e-010    -9.153    -9.152     0.001
Mn(2)           4.530e-005
   Mn+2                  3.104e-005  2.116e-005    -4.508    -4.675    -0.166
   MnHCO3+               1.102e-005  1.002e-005    -4.958    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.496e-009  7.720e-009    -8.071    -8.112    -0.042
   MnOH+                 4.625e-009  4.202e-009    -8.335    -8.377    -0.042
   MnSO4                 2.023e-010  2.027e-010    -9.694    -9.693     0.001
   MnCl2                 3.012e-013  3.018e-013   -12.521   -12.520     0.001
   MnCl3-                8.195e-018  7.446e-018   -17.086   -17.128    -0.042
   Mn(OH)3-              1.703e-019  1.547e-019   -18.769   -18.811    -0.042
Mn(3)           1.907e-034
   Mn+3                  1.907e-034  8.051e-035   -33.720   -34.094    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.482   -83.648    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.900   -96.942    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.885e-007  5.897e-007    -6.230    -6.229     0.001
   NaCO3-                7.789e-009  7.078e-009    -8.108    -8.150    -0.042
   NaSO4-                5.865e-011  5.329e-011   -10.232   -10.273    -0.042



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.167   -74.166     0.001
S(-2)           2.088e-004
   H2S                   5.896e-005  5.907e-005    -4.229    -4.229     0.001
   HS-                   5.747e-005  5.222e-005    -4.241    -4.282    -0.042
   Fe(HS)2               4.470e-005  4.478e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.212e-007  2.919e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.803e-007  2.547e-007    -6.552    -6.594    -0.042
   S5-2                  1.408e-007  1.026e-007    -6.851    -6.989    -0.138
   S4-2                  8.335e-008  5.984e-008    -7.079    -7.223    -0.144
   S6-2                  7.189e-008  5.309e-008    -7.143    -7.275    -0.132
   S-2                   7.152e-011  4.875e-011   -10.146   -10.312    -0.166
   S3-2                  2.985e-011  2.109e-011   -10.525   -10.676    -0.151
   S2-2                  1.716e-012  1.197e-012   -11.765   -11.922    -0.157
   As3S4(HS)2-           7.266e-016  6.602e-016   -15.139   -15.180    -0.042
S(6)            9.804e-008
   SO4-2                 7.843e-008  5.387e-008    -7.106    -7.269    -0.163
   CaSO4                 1.845e-008  1.849e-008    -7.734    -7.733     0.001
   MgSO4                 7.031e-010  7.044e-010    -9.153    -9.152     0.001
   MnSO4                 2.023e-010  2.027e-010    -9.694    -9.693     0.001
   FeSO4                 1.762e-010  1.765e-010    -9.754    -9.753     0.001
   NaSO4-                5.865e-011  5.329e-011   -10.232   -10.273    -0.042
   BaSO4                 9.618e-012  9.637e-012   -11.017   -11.016     0.001
   KSO4-                 7.153e-012  6.500e-012   -11.145   -11.187    -0.042
   HSO4-                 7.457e-013  6.776e-013   -12.127   -12.169    -0.042
   CaHSO4+               1.542e-014  1.402e-014   -13.812   -13.853    -0.042
   FeHSO4+               1.652e-016  1.501e-016   -15.782   -15.824    -0.042
   FeSO4+                1.409e-025  1.280e-025   -24.851   -24.893    -0.042
   Fe(SO4)2-             1.660e-031  1.508e-031   -30.780   -30.821    -0.042
   FeHSO4+2              6.505e-032  4.434e-032   -31.187   -31.353    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.03    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.52  -18.06  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.75  -13.72   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.61   -2.25   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.53  -43.36   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.76  -42.97   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.63  -41.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.68   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.28  -89.99   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.27  -74.17   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.50  -14.68   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 63.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.260e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Barite              -3.75  -13.72   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.752e-002 -2.476e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.533e-003 -2.067e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.194e-004  4.194e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.977e-003  1.977e-003

------------------------------Surface composition------------------------------

Hfo           
 1.314e-004  Surface charge, eq

Hfo_s         
 4.266e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.792e-006       0.654  2.792e-006      -5.554
Hfo_sOMn+        1.133e-006       0.266  1.133e-006      -5.946
Hfo_sOFe+        2.782e-007       0.065  2.782e-007      -6.556
Hfo_sOH2+        4.383e-008       0.010  4.383e-008      -7.358
Hfo_sOH          1.740e-008       0.004  1.740e-008      -7.760
Hfo_sOHBa+2      1.791e-009       0.000  1.791e-009      -8.747
Hfo_sO-          1.582e-010       0.000  1.582e-010      -9.801

Hfo           
 1.314e-004  Surface charge, eq

Hfo_w         
 1.707e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.143e-004       0.670  1.143e-004      -3.942
Hfo_wOH          4.536e-005       0.266  4.536e-005      -4.343
Hfo_wOFe+        6.770e-006       0.040  6.770e-006      -5.169
Hfo_wOMn+        2.347e-006       0.014  2.347e-006      -5.629
Hfo_wOCa+        8.526e-007       0.005  8.526e-007      -6.069
Hfo_wOMg+        4.920e-007       0.003  4.920e-007      -6.308
Hfo_wO-          4.124e-007       0.002  4.124e-007      -6.385
Hfo_wOFeOH       1.410e-007       0.001  1.410e-007      -6.851
Hfo_wH2AsO3      8.842e-009       0.000  8.842e-009      -8.053
Hfo_wSO4-        1.874e-011       0.000  1.874e-011     -10.727
Hfo_wOHSO4-2     1.484e-011       0.000  1.484e-011     -10.829
Hfo_wOBa+        7.907e-012       0.000  7.907e-012     -11.102
Hfo_wOHAsO4-3    1.895e-017       0.000  1.895e-017     -16.722
Hfo_wHAsO4-      2.694e-018       0.000  2.694e-018     -17.570
Hfo_wH2AsO4      2.196e-019       0.000  2.196e-019     -18.658

Mno           
-3.143e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.715e-025       0.000  3.715e-025     -24.430
Mno_O3Ca         2.305e-026       0.000  2.305e-026     -25.637
Mno_O3-2         1.858e-026       0.000  1.858e-026     -25.731
Mno_O3HMn+       6.594e-027       0.000  6.594e-027     -26.181
Mno_O3H-         8.268e-028       0.000  8.268e-028     -27.083
Mno_O3Na-        3.889e-028       0.000  3.889e-028     -27.410
Mno_O3HCa+       3.569e-028       0.000  3.570e-028     -27.447
Mno_O3Mg         2.844e-028       0.000  2.844e-028     -27.546
Mno_O3Ba         1.006e-028       0.000  1.006e-028     -27.997
Mno_O3HMg+       2.982e-030       0.000  2.982e-030     -29.525
Mno_O3HBa+       2.786e-030       0.000  2.787e-030     -29.555



Mno_O3HNa        1.614e-030       0.000  1.614e-030     -29.792
Mno_O3H2         2.762e-032       0.000  2.762e-032     -31.559
Mno_O3H3+        2.469e-037       0.000  2.469e-037     -36.607
Mno_O3H3Cl       6.091e-040       0.000  6.091e-040     -39.215

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.221e-007  3.221e-007
Ba               5.441e-007  5.440e-007
C                1.325e-002  1.325e-002
Ca               2.627e-003  2.627e-003
Cl               9.873e-005  9.873e-005
Fe               8.367e-005  8.367e-005
K                1.893e-005  1.893e-005
Mg               8.437e-005  8.437e-005
Mn               4.527e-005  4.527e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.889      Charge balance
                                       pe  =  -3.911      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.456e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.151e-003
                       Total CO2 (mol/kg)  =  7.530e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.320e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.85
                               Iterations  =  34
                                  Total H  = 1.110402e+002
                                  Total O  = 5.552659e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.406e-007  1.292e-007    -6.852    -6.889    -0.037
   OH-                   8.524e-008  7.745e-008    -7.069    -7.111    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.221e-007
   AsS(OH)(HS)-          3.213e-007  2.920e-007    -6.493    -6.535    -0.042
   H3AsO3                7.567e-010  7.582e-010    -9.121    -9.120     0.001
   H2AsO3-               4.572e-012  4.154e-012   -11.340   -11.382    -0.042
   As3S4(HS)2-           7.255e-016  6.593e-016   -15.139   -15.181    -0.042
   H4AsO3+               5.342e-017  4.854e-017   -16.272   -16.314    -0.042
   HAsO3-2               9.410e-020  6.415e-020   -19.026   -19.193    -0.166
   AsO3-3                2.346e-028  9.906e-029   -27.630   -28.004    -0.374
As(5)           2.234e-018
   H2AsO4-               1.304e-018  1.185e-018   -17.885   -17.926    -0.042
   HAsO4-2               9.304e-019  6.343e-019   -18.031   -18.198    -0.166
   H3AsO4                3.048e-023  3.054e-023   -22.516   -22.515     0.001
   AsO4-3                2.602e-023  1.099e-023   -22.585   -22.959    -0.374
Ba              5.441e-007
   Ba+2                  5.237e-007  3.570e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.999e-008  1.816e-008    -7.699    -7.741    -0.042
   BaCO3                 3.546e-010  3.553e-010    -9.450    -9.449     0.001
   BaSO4                 9.473e-012  9.492e-012   -11.023   -11.023     0.001
   BaOH+                 1.030e-013  9.360e-014   -12.987   -13.029    -0.042
C(-4)           5.716e-003
   CH4                   5.716e-003  5.727e-003    -2.243    -2.242     0.001
C(4)            7.530e-003



   HCO3-                 5.823e-003  5.308e-003    -2.235    -2.275    -0.040
   CO2                   1.539e-003  1.542e-003    -2.813    -2.812     0.001
   CaHCO3+               1.281e-004  1.164e-004    -3.892    -3.934    -0.042
   MnHCO3+               1.101e-005  1.000e-005    -4.958    -5.000    -0.042
   FeHCO3+               1.076e-005  9.776e-006    -4.968    -5.010    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.813e-006  3.465e-006    -5.419    -5.460    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.791e-006  1.926e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.881e-007  5.892e-007    -6.231    -6.230     0.001
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   BaHCO3+               1.999e-008  1.816e-008    -7.699    -7.741    -0.042
   NaCO3-                7.793e-009  7.081e-009    -8.108    -8.150    -0.042
   BaCO3                 3.546e-010  3.553e-010    -9.450    -9.449     0.001
Ca              2.627e-003
   Ca+2                  2.493e-003  1.720e-003    -2.603    -2.765    -0.161
   CaHCO3+               1.281e-004  1.164e-004    -3.892    -3.934    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.817e-008  1.820e-008    -7.741    -7.740     0.001
   CaOH+                 2.430e-009  2.208e-009    -8.614    -8.656    -0.042
   CaHSO4+               1.516e-014  1.378e-014   -13.819   -13.861    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.492e-009  7.716e-009    -8.071    -8.113    -0.042
   FeCl+                 2.506e-009  2.277e-009    -8.601    -8.643    -0.042
   MnCl2                 3.011e-013  3.017e-013   -12.521   -12.520     0.001
   MnCl3-                8.191e-018  7.443e-018   -17.087   -17.128    -0.042
   FeCl+2                8.564e-025  5.839e-025   -24.067   -24.234    -0.166
   FeCl2+                2.571e-028  2.336e-028   -27.590   -27.632    -0.042
   FeCl3                 2.088e-033  2.092e-033   -32.680   -32.679     0.001
Fe(2)           8.367e-005
   Fe(HS)2               4.471e-005  4.480e-005    -4.350    -4.349     0.001
   Fe+2                  2.702e-005  1.842e-005    -4.568    -4.735    -0.166
   FeHCO3+               1.076e-005  9.776e-006    -4.968    -5.010    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.805e-007  2.549e-007    -6.552    -6.594    -0.042
   FeOH+                 4.959e-008  4.506e-008    -7.305    -7.346    -0.042
   FeCl+                 2.506e-009  2.277e-009    -8.601    -8.643    -0.042
   FeSO4                 1.734e-010  1.737e-010    -9.761    -9.760     0.001
   Fe(OH)2               2.962e-012  2.968e-012   -11.528   -11.528     0.001
   Fe(OH)3-              9.388e-016  8.531e-016   -15.027   -15.069    -0.042
   FeHSO4+               1.624e-016  1.476e-016   -15.789   -15.831    -0.042
Fe(3)           5.811e-014
   Fe(OH)2+              3.040e-014  2.762e-014   -13.517   -13.559    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.138e-016  1.943e-016   -15.670   -15.712    -0.042
   FeOH+2                1.582e-017  1.078e-017   -16.801   -16.967    -0.166
   Fe+3                  5.111e-022  2.158e-022   -21.291   -21.666    -0.374
   FeCl+2                8.564e-025  5.839e-025   -24.067   -24.234    -0.166
   FeSO4+                1.382e-025  1.255e-025   -24.860   -24.901    -0.042
   FeCl2+                2.571e-028  2.336e-028   -27.590   -27.632    -0.042
   Fe(SO4)2-             1.603e-031  1.457e-031   -30.795   -30.837    -0.042
   FeHSO4+2              6.372e-032  4.344e-032   -31.196   -31.362    -0.166
   Fe2(OH)2+4            1.449e-032  3.129e-033   -31.839   -32.505    -0.666
   FeCl3                 2.088e-033  2.092e-033   -32.680   -32.679     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.703   -43.743    -1.040
H(0)            1.567e-009
   H2                    7.834e-010  7.849e-010    -9.106    -9.105     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 7.044e-012  6.401e-012   -11.152   -11.194    -0.042
Mg              8.437e-005
   Mg+2                  8.045e-005  5.579e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.813e-006  3.465e-006    -5.419    -5.460    -0.042
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   MgOH+                 1.725e-009  1.567e-009    -8.763    -8.805    -0.042



   MgSO4                 6.925e-010  6.938e-010    -9.160    -9.159     0.001
Mn(2)           4.527e-005
   Mn+2                  3.102e-005  2.115e-005    -4.508    -4.675    -0.166
   MnHCO3+               1.101e-005  1.000e-005    -4.958    -5.000    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.492e-009  7.716e-009    -8.071    -8.113    -0.042
   MnOH+                 4.628e-009  4.206e-009    -8.335    -8.376    -0.042
   MnSO4                 1.991e-010  1.995e-010    -9.701    -9.700     0.001
   MnCl2                 3.011e-013  3.017e-013   -12.521   -12.520     0.001
   MnCl3-                8.191e-018  7.443e-018   -17.087   -17.128    -0.042
   Mn(OH)3-              1.708e-019  1.552e-019   -18.767   -18.809    -0.042
Mn(3)           1.899e-034
   Mn+3                  1.899e-034  8.019e-035   -33.721   -34.096    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.484   -83.650    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.904   -96.945    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.881e-007  5.892e-007    -6.231    -6.230     0.001
   NaCO3-                7.793e-009  7.081e-009    -8.108    -8.150    -0.042
   NaSO4-                5.776e-011  5.248e-011   -10.238   -10.280    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.171   -74.170     0.001
S(-2)           2.088e-004
   H2S                   5.890e-005  5.902e-005    -4.230    -4.229     0.001
   HS-                   5.749e-005  5.224e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.471e-005  4.480e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.213e-007  2.920e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.805e-007  2.549e-007    -6.552    -6.594    -0.042
   S5-2                  1.410e-007  1.027e-007    -6.851    -6.988    -0.138
   S4-2                  8.349e-008  5.994e-008    -7.078    -7.222    -0.144
   S6-2                  7.201e-008  5.318e-008    -7.143    -7.274    -0.132
   S-2                   7.163e-011  4.883e-011   -10.145   -10.311    -0.166
   S3-2                  2.990e-011  2.112e-011   -10.524   -10.675    -0.151
   S2-2                  1.719e-012  1.199e-012   -11.765   -11.921    -0.157
   As3S4(HS)2-           7.255e-016  6.593e-016   -15.139   -15.181    -0.042
S(6)            9.653e-008
   SO4-2                 7.723e-008  5.305e-008    -7.112    -7.275    -0.163
   CaSO4                 1.817e-008  1.820e-008    -7.741    -7.740     0.001
   MgSO4                 6.925e-010  6.938e-010    -9.160    -9.159     0.001
   MnSO4                 1.991e-010  1.995e-010    -9.701    -9.700     0.001
   FeSO4                 1.734e-010  1.737e-010    -9.761    -9.760     0.001
   NaSO4-                5.776e-011  5.248e-011   -10.238   -10.280    -0.042
   BaSO4                 9.473e-012  9.492e-012   -11.023   -11.023     0.001
   KSO4-                 7.044e-012  6.401e-012   -11.152   -11.194    -0.042
   HSO4-                 7.334e-013  6.664e-013   -12.135   -12.176    -0.042
   CaHSO4+               1.516e-014  1.378e-014   -13.819   -13.861    -0.042
   FeHSO4+               1.624e-016  1.476e-016   -15.789   -15.831    -0.042
   FeSO4+                1.382e-025  1.255e-025   -24.860   -24.901    -0.042
   Fe(SO4)2-             1.603e-031  1.457e-031   -30.795   -30.837    -0.042
   FeHSO4+2              6.372e-032  4.344e-032   -31.196   -31.362    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.68  -10.04   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.75  -13.72   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2



Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.39  -11.53   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.46  -10.04   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.54  -43.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.77  -42.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.64  -41.92   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.72  -45.11   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.31  -90.02   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.62  -11.95    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.51  -14.68   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 64.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.280e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.76  -13.73   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.475e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.411e-003 -2.189e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.195e-004  4.195e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.099e-003  2.099e-003

------------------------------Surface composition------------------------------

Hfo           
 1.294e-004  Surface charge, eq

Hfo_s         
 4.205e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.751e-006       0.654  2.751e-006      -5.561
Hfo_sOMn+        1.118e-006       0.266  1.118e-006      -5.951
Hfo_sOFe+        2.745e-007       0.065  2.745e-007      -6.561
Hfo_sOH2+        4.315e-008       0.010  4.315e-008      -7.365
Hfo_sOH          1.715e-008       0.004  1.715e-008      -7.766
Hfo_sOHBa+2      1.766e-009       0.000  1.766e-009      -8.753
Hfo_sO-          1.561e-010       0.000  1.561e-010      -9.807

Hfo           
 1.294e-004  Surface charge, eq

Hfo_w         
 1.682e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.126e-004       0.669  1.126e-004      -3.949
Hfo_wOH          4.474e-005       0.266  4.475e-005      -4.349
Hfo_wOFe+        6.684e-006       0.040  6.684e-006      -5.175
Hfo_wOMn+        2.318e-006       0.014  2.318e-006      -5.635
Hfo_wOCa+        8.418e-007       0.005  8.418e-007      -6.075
Hfo_wOMg+        4.860e-007       0.003  4.860e-007      -6.313
Hfo_wO-          4.074e-007       0.002  4.074e-007      -6.390
Hfo_wOFeOH       1.394e-007       0.001  1.394e-007      -6.856
Hfo_wH2AsO3      8.730e-009       0.000  8.731e-009      -8.059
Hfo_wSO4-        1.818e-011       0.000  1.818e-011     -10.740
Hfo_wOHSO4-2     1.442e-011       0.000  1.442e-011     -10.841
Hfo_wOBa+        7.812e-012       0.000  7.812e-012     -11.107



Hfo_wOHAsO4-3    1.870e-017       0.000  1.870e-017     -16.728
Hfo_wHAsO4-      2.652e-018       0.000  2.652e-018     -17.576
Hfo_wH2AsO4      2.159e-019       0.000  2.159e-019     -18.666

Mno           
-1.141e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.348e-028       0.000  1.348e-028     -27.870
Mno_O3Ca         8.364e-030       0.000  8.364e-030     -29.078
Mno_O3-2         6.746e-030       0.000  6.746e-030     -29.171
Mno_O3HMn+       2.389e-030       0.000  2.389e-030     -29.622
Mno_O3H-         2.997e-031       0.000  2.997e-031     -30.523
Mno_O3Na-        1.412e-031       0.000  1.412e-031     -30.850
Mno_O3HCa+       1.293e-031       0.000  1.293e-031     -30.888
Mno_O3Mg         1.033e-031       0.000  1.033e-031     -30.986
Mno_O3Ba         3.653e-032       0.000  3.653e-032     -31.437
Mno_O3HMg+       1.081e-033       0.000  1.081e-033     -32.966
Mno_O3HBa+       1.010e-033       0.000  1.010e-033     -32.996
Mno_O3HNa        5.852e-034       0.000  5.852e-034     -33.233
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.928e-041       0.000  8.928e-041     -40.049
Mno_O3H3Cl       2.203e-043       0.000  2.203e-043     -42.657

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.222e-007  3.222e-007
Ba               5.441e-007  5.441e-007
C                1.332e-002  1.332e-002
Ca               2.625e-003  2.625e-003
Cl               9.873e-005  9.873e-005
Fe               8.366e-005  8.366e-005
K                1.893e-005  1.893e-005
Mg               8.438e-005  8.438e-005
Mn               4.524e-005  4.524e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.889      Charge balance
                                       pe  =  -3.913      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.451e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.146e-003
                       Total CO2 (mol/kg)  =  7.521e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.301e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.84
                               Iterations  =  36
                                  Total H  = 1.110407e+002
                                  Total O  = 5.552667e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.405e-007  1.290e-007    -6.852    -6.889    -0.037
   OH-                   8.535e-008  7.755e-008    -7.069    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000



As(3)           3.222e-007
   AsS(OH)(HS)-          3.215e-007  2.921e-007    -6.493    -6.534    -0.042
   H3AsO3                7.574e-010  7.589e-010    -9.121    -9.120     0.001
   H2AsO3-               4.582e-012  4.163e-012   -11.339   -11.381    -0.042
   As3S4(HS)2-           7.245e-016  6.583e-016   -15.140   -15.182    -0.042
   H4AsO3+               5.340e-017  4.852e-017   -16.272   -16.314    -0.042
   HAsO3-2               9.441e-020  6.437e-020   -19.025   -19.191    -0.166
   AsO3-3                2.356e-028  9.953e-029   -27.628   -28.002    -0.374
As(5)           2.231e-018
   H2AsO4-               1.301e-018  1.182e-018   -17.886   -17.927    -0.042
   HAsO4-2               9.296e-019  6.338e-019   -18.032   -18.198    -0.166
   H3AsO4                3.038e-023  3.044e-023   -22.517   -22.517     0.001
   AsO4-3                2.603e-023  1.099e-023   -22.585   -22.959    -0.374
Ba              5.441e-007
   Ba+2                  5.237e-007  3.571e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.998e-008  1.815e-008    -7.699    -7.741    -0.042
   BaCO3                 3.548e-010  3.555e-010    -9.450    -9.449     0.001
   BaSO4                 9.333e-012  9.351e-012   -11.030   -11.029     0.001
   BaOH+                 1.032e-013  9.374e-014   -12.987   -13.028    -0.042
C(-4)           5.801e-003
   CH4                   5.801e-003  5.812e-003    -2.236    -2.236     0.001
C(4)            7.521e-003
   HCO3-                 5.818e-003  5.303e-003    -2.235    -2.275    -0.040
   CO2                   1.536e-003  1.539e-003    -2.814    -2.813     0.001
   CaHCO3+               1.279e-004  1.163e-004    -3.893    -3.935    -0.042
   MnHCO3+               1.099e-005  9.991e-006    -4.959    -5.000    -0.042
   FeHCO3+               1.074e-005  9.763e-006    -4.969    -5.010    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.811e-006  3.463e-006    -5.419    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.792e-006  1.927e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.876e-007  5.887e-007    -6.231    -6.230     0.001
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   BaHCO3+               1.998e-008  1.815e-008    -7.699    -7.741    -0.042
   NaCO3-                7.797e-009  7.085e-009    -8.108    -8.150    -0.042
   BaCO3                 3.548e-010  3.555e-010    -9.450    -9.449     0.001
Ca              2.625e-003
   Ca+2                  2.492e-003  1.719e-003    -2.603    -2.765    -0.161
   CaHCO3+               1.279e-004  1.163e-004    -3.893    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.788e-008  1.792e-008    -7.748    -7.747     0.001
   CaOH+                 2.432e-009  2.210e-009    -8.614    -8.656    -0.042
   CaHSO4+               1.491e-014  1.355e-014   -13.827   -13.868    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.488e-009  7.713e-009    -8.071    -8.113    -0.042
   FeCl+                 2.505e-009  2.276e-009    -8.601    -8.643    -0.042
   MnCl2                 3.010e-013  3.016e-013   -12.521   -12.521     0.001
   MnCl3-                8.188e-018  7.440e-018   -17.087   -17.128    -0.042
   FeCl+2                8.531e-025  5.816e-025   -24.069   -24.235    -0.166
   FeCl2+                2.561e-028  2.327e-028   -27.592   -27.633    -0.042
   FeCl3                 2.080e-033  2.085e-033   -32.682   -32.681     0.001
Fe(2)           8.366e-005
   Fe(HS)2               4.473e-005  4.481e-005    -4.349    -4.349     0.001
   Fe+2                  2.700e-005  1.841e-005    -4.569    -4.735    -0.166
   FeHCO3+               1.074e-005  9.763e-006    -4.969    -5.010    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.807e-007  2.550e-007    -6.552    -6.593    -0.042
   FeOH+                 4.963e-008  4.510e-008    -7.304    -7.346    -0.042
   FeCl+                 2.505e-009  2.276e-009    -8.601    -8.643    -0.042
   FeSO4                 1.707e-010  1.711e-010    -9.768    -9.767     0.001
   Fe(OH)2               2.968e-012  2.974e-012   -11.528   -11.527     0.001
   Fe(OH)3-              9.420e-016  8.560e-016   -15.026   -15.068    -0.042
   FeHSO4+               1.597e-016  1.451e-016   -15.797   -15.838    -0.042
Fe(3)           5.807e-014
   Fe(OH)2+              3.036e-014  2.759e-014   -13.518   -13.559    -0.042



   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.141e-016  1.945e-016   -15.669   -15.711    -0.042
   FeOH+2                1.577e-017  1.075e-017   -16.802   -16.968    -0.166
   Fe+3                  5.090e-022  2.150e-022   -21.293   -21.668    -0.374
   FeCl+2                8.531e-025  5.816e-025   -24.069   -24.235    -0.166
   FeSO4+                1.356e-025  1.232e-025   -24.868   -24.909    -0.042
   FeCl2+                2.561e-028  2.327e-028   -27.592   -27.633    -0.042
   Fe(SO4)2-             1.550e-031  1.408e-031   -30.810   -30.851    -0.042
   FeHSO4+2              6.243e-032  4.257e-032   -31.205   -31.371    -0.166
   Fe2(OH)2+4            1.441e-032  3.113e-033   -31.841   -32.507    -0.665
   FeCl3                 2.080e-033  2.085e-033   -32.682   -32.681     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.706   -43.746    -1.040
H(0)            1.573e-009
   H2                    7.867e-010  7.882e-010    -9.104    -9.103     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.938e-012  6.305e-012   -11.159   -11.200    -0.042
Mg              8.438e-005
   Mg+2                  8.046e-005  5.580e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.811e-006  3.463e-006    -5.419    -5.461    -0.042
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   MgOH+                 1.727e-009  1.570e-009    -8.763    -8.804    -0.042
   MgSO4                 6.822e-010  6.835e-010    -9.166    -9.165     0.001
Mn(2)           4.524e-005
   Mn+2                  3.100e-005  2.114e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.099e-005  9.991e-006    -4.959    -5.000    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.488e-009  7.713e-009    -8.071    -8.113    -0.042
   MnOH+                 4.632e-009  4.209e-009    -8.334    -8.376    -0.042
   MnSO4                 1.960e-010  1.964e-010    -9.708    -9.707     0.001
   MnCl2                 3.010e-013  3.016e-013   -12.521   -12.521     0.001
   MnCl3-                8.188e-018  7.440e-018   -17.087   -17.128    -0.042
   Mn(OH)3-              1.714e-019  1.558e-019   -18.766   -18.808    -0.042
Mn(3)           1.891e-034
   Mn+3                  1.891e-034  7.989e-035   -33.723   -34.098    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.485   -83.652    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.907   -96.948    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.876e-007  5.887e-007    -6.231    -6.230     0.001
   NaCO3-                7.797e-009  7.085e-009    -8.108    -8.150    -0.042
   NaSO4-                5.689e-011  5.170e-011   -10.245   -10.287    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.174   -74.174     0.001
S(-2)           2.088e-004
   H2S                   5.885e-005  5.897e-005    -4.230    -4.229     0.001
   HS-                   5.751e-005  5.226e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.473e-005  4.481e-005    -4.349    -4.349     0.001
   AsS(OH)(HS)-          3.215e-007  2.921e-007    -6.493    -6.534    -0.042
   Fe(HS)3-              2.807e-007  2.550e-007    -6.552    -6.593    -0.042
   S5-2                  1.412e-007  1.029e-007    -6.850    -6.988    -0.137
   S4-2                  8.362e-008  6.004e-008    -7.078    -7.222    -0.144
   S6-2                  7.213e-008  5.326e-008    -7.142    -7.274    -0.132
   S-2                   7.174e-011  4.891e-011   -10.144   -10.311    -0.166
   S3-2                  2.994e-011  2.116e-011   -10.524   -10.675    -0.151
   S2-2                  1.722e-012  1.201e-012   -11.764   -11.921    -0.157
   As3S4(HS)2-           7.245e-016  6.583e-016   -15.140   -15.182    -0.042
S(6)            9.506e-008
   SO4-2                 7.606e-008  5.225e-008    -7.119    -7.282    -0.163
   CaSO4                 1.788e-008  1.792e-008    -7.748    -7.747     0.001
   MgSO4                 6.822e-010  6.835e-010    -9.166    -9.165     0.001
   MnSO4                 1.960e-010  1.964e-010    -9.708    -9.707     0.001
   FeSO4                 1.707e-010  1.711e-010    -9.768    -9.767     0.001
   NaSO4-                5.689e-011  5.170e-011   -10.245   -10.287    -0.042
   BaSO4                 9.333e-012  9.351e-012   -11.030   -11.029     0.001



   KSO4-                 6.938e-012  6.305e-012   -11.159   -11.200    -0.042
   HSO4-                 7.214e-013  6.555e-013   -12.142   -12.183    -0.042
   CaHSO4+               1.491e-014  1.355e-014   -13.827   -13.868    -0.042
   FeHSO4+               1.597e-016  1.451e-016   -15.797   -15.838    -0.042
   FeSO4+                1.356e-025  1.232e-025   -24.868   -24.909    -0.042
   Fe(SO4)2-             1.550e-031  1.408e-031   -30.810   -30.851    -0.042
   FeHSO4+2              6.243e-032  4.257e-032   -31.205   -31.371    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.76  -13.73   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.56  -43.39   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.79  -43.00   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.66  -41.94   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.73  -45.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.33  -90.04   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.63  -11.96    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2



O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.51  -14.69   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 65.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.300e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.77  -13.74   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.473e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.289e-003 -2.311e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.196e-004  4.196e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.221e-003  2.221e-003

------------------------------Surface composition------------------------------

Hfo           
 1.275e-004  Surface charge, eq

Hfo_s         
 4.145e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.710e-006       0.654  2.710e-006      -5.567
Hfo_sOMn+        1.103e-006       0.266  1.103e-006      -5.957
Hfo_sOFe+        2.707e-007       0.065  2.707e-007      -6.567
Hfo_sOH2+        4.247e-008       0.010  4.247e-008      -7.372
Hfo_sOH          1.690e-008       0.004  1.690e-008      -7.772



Hfo_sOHBa+2      1.741e-009       0.000  1.741e-009      -8.759
Hfo_sO-          1.541e-010       0.000  1.541e-010      -9.812

Hfo           
 1.275e-004  Surface charge, eq

Hfo_w         
 1.658e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.109e-004       0.669  1.109e-004      -3.955
Hfo_wOH          4.413e-005       0.266  4.413e-005      -4.355
Hfo_wOFe+        6.598e-006       0.040  6.598e-006      -5.181
Hfo_wOMn+        2.288e-006       0.014  2.288e-006      -5.641
Hfo_wOCa+        8.310e-007       0.005  8.310e-007      -6.080
Hfo_wOMg+        4.801e-007       0.003  4.801e-007      -6.319
Hfo_wO-          4.023e-007       0.002  4.023e-007      -6.395
Hfo_wOFeOH       1.378e-007       0.001  1.378e-007      -6.861
Hfo_wH2AsO3      8.618e-009       0.000  8.618e-009      -8.065
Hfo_wSO4-        1.765e-011       0.000  1.765e-011     -10.753
Hfo_wOHSO4-2     1.401e-011       0.000  1.401e-011     -10.854
Hfo_wOBa+        7.716e-012       0.000  7.716e-012     -11.113
Hfo_wOHAsO4-3    1.846e-017       0.000  1.846e-017     -16.734
Hfo_wHAsO4-      2.610e-018       0.000  2.610e-018     -17.583
Hfo_wH2AsO4      2.123e-019       0.000  2.123e-019     -18.673

Mno           
-3.161e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.731e-025       0.000  3.731e-025     -24.428
Mno_O3Ca         2.315e-026       0.000  2.315e-026     -25.635
Mno_O3-2         1.868e-026       0.000  1.868e-026     -25.729
Mno_O3HMn+       6.605e-027       0.000  6.605e-027     -26.180
Mno_O3H-         8.289e-028       0.000  8.289e-028     -27.081
Mno_O3Na-        3.909e-028       0.000  3.909e-028     -27.408
Mno_O3HCa+       3.576e-028       0.000  3.576e-028     -27.447
Mno_O3Mg         2.860e-028       0.000  2.860e-028     -27.544
Mno_O3Ba         1.012e-028       0.000  1.012e-028     -27.995
Mno_O3HMg+       2.991e-030       0.000  2.991e-030     -29.524
Mno_O3HBa+       2.795e-030       0.000  2.795e-030     -29.554
Mno_O3HNa        1.619e-030       0.000  1.619e-030     -29.791
Mno_O3H2         2.762e-032       0.000  2.762e-032     -31.559
Mno_O3H3+        2.463e-037       0.000  2.463e-037     -36.609
Mno_O3H3Cl       6.076e-040       0.000  6.076e-040     -39.216

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.223e-007  3.223e-007
Ba               5.441e-007  5.441e-007
C                1.340e-002  1.340e-002
Ca               2.624e-003  2.624e-003
Cl               9.873e-005  9.873e-005
Fe               8.364e-005  8.364e-005
K                1.893e-005  1.893e-005
Mg               8.438e-005  8.438e-005
Mn               4.521e-005  4.521e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.890      Charge balance
                                       pe  =  -3.914      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.446e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.141e-003
                       Total CO2 (mol/kg)  =  7.513e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.282e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.82
                               Iterations  =  41
                                  Total H  = 1.110412e+002
                                  Total O  = 5.552674e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.403e-007  1.289e-007    -6.853    -6.890    -0.037
   OH-                   8.545e-008  7.765e-008    -7.068    -7.110    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.223e-007
   AsS(OH)(HS)-          3.216e-007  2.922e-007    -6.493    -6.534    -0.042
   H3AsO3                7.581e-010  7.595e-010    -9.120    -9.119     0.001
   H2AsO3-               4.591e-012  4.172e-012   -11.338   -11.380    -0.042
   As3S4(HS)2-           7.234e-016  6.574e-016   -15.141   -15.182    -0.042
   H4AsO3+               5.337e-017  4.850e-017   -16.273   -16.314    -0.042
   HAsO3-2               9.472e-020  6.459e-020   -19.024   -19.190    -0.166
   AsO3-3                2.367e-028  9.999e-029   -27.626   -28.000    -0.374
As(5)           2.227e-018
   H2AsO4-               1.298e-018  1.180e-018   -17.887   -17.928    -0.042
   HAsO4-2               9.287e-019  6.333e-019   -18.032   -18.198    -0.166
   H3AsO4                3.028e-023  3.034e-023   -22.519   -22.518     0.001
   AsO4-3                2.604e-023  1.100e-023   -22.584   -22.959    -0.374
Ba              5.441e-007
   Ba+2                  5.238e-007  3.571e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.996e-008  1.814e-008    -7.700    -7.741    -0.042
   BaCO3                 3.551e-010  3.558e-010    -9.450    -9.449     0.001
   BaSO4                 9.196e-012  9.214e-012   -11.036   -11.036     0.001
   BaOH+                 1.033e-013  9.387e-014   -12.986   -13.027    -0.042
C(-4)           5.886e-003
   CH4                   5.886e-003  5.897e-003    -2.230    -2.229     0.001
C(4)            7.513e-003
   HCO3-                 5.814e-003  5.299e-003    -2.236    -2.276    -0.040
   CO2                   1.533e-003  1.536e-003    -2.814    -2.814     0.001
   CaHCO3+               1.278e-004  1.161e-004    -3.894    -3.935    -0.042
   MnHCO3+               1.098e-005  9.978e-006    -4.959    -5.001    -0.042
   FeHCO3+               1.073e-005  9.751e-006    -4.969    -5.011    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.808e-006  3.461e-006    -5.419    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.793e-006  1.928e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.871e-007  5.883e-007    -6.231    -6.230     0.001
   MgCO3                 1.025e-007  1.027e-007    -6.989    -6.988     0.001
   BaHCO3+               1.996e-008  1.814e-008    -7.700    -7.741    -0.042
   NaCO3-                7.800e-009  7.088e-009    -8.108    -8.149    -0.042
   BaCO3                 3.551e-010  3.558e-010    -9.450    -9.449     0.001
Ca              2.624e-003
   Ca+2                  2.491e-003  1.718e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.278e-004  1.161e-004    -3.894    -3.935    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.761e-008  1.764e-008    -7.754    -7.753     0.001
   CaOH+                 2.434e-009  2.212e-009    -8.614    -8.655    -0.042
   CaHSO4+               1.466e-014  1.332e-014   -13.834   -13.875    -0.042
Cl              9.873e-005



   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.484e-009  7.710e-009    -8.071    -8.113    -0.042
   FeCl+                 2.504e-009  2.275e-009    -8.601    -8.643    -0.042
   MnCl2                 3.009e-013  3.015e-013   -12.522   -12.521     0.001
   MnCl3-                8.185e-018  7.437e-018   -17.087   -17.129    -0.042
   FeCl+2                8.498e-025  5.795e-025   -24.071   -24.237    -0.166
   FeCl2+                2.551e-028  2.319e-028   -27.593   -27.635    -0.042
   FeCl3                 2.073e-033  2.077e-033   -32.683   -32.683     0.001
Fe(2)           8.364e-005
   Fe(HS)2               4.474e-005  4.483e-005    -4.349    -4.348     0.001
   Fe+2                  2.699e-005  1.840e-005    -4.569    -4.735    -0.166
   FeHCO3+               1.073e-005  9.751e-006    -4.969    -5.011    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.809e-007  2.552e-007    -6.552    -6.593    -0.042
   FeOH+                 4.967e-008  4.514e-008    -7.304    -7.345    -0.042
   FeCl+                 2.504e-009  2.275e-009    -8.601    -8.643    -0.042
   FeSO4                 1.681e-010  1.684e-010    -9.774    -9.774     0.001
   Fe(OH)2               2.974e-012  2.980e-012   -11.527   -11.526     0.001
   Fe(OH)3-              9.451e-016  8.588e-016   -15.025   -15.066    -0.042
   FeHSO4+               1.570e-016  1.427e-016   -15.804   -15.846    -0.042
Fe(3)           5.803e-014
   Fe(OH)2+              3.032e-014  2.755e-014   -13.518   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.144e-016  1.948e-016   -15.669   -15.710    -0.042
   FeOH+2                1.573e-017  1.073e-017   -16.803   -16.969    -0.166
   Fe+3                  5.070e-022  2.142e-022   -21.295   -21.669    -0.374
   FeCl+2                8.498e-025  5.795e-025   -24.071   -24.237    -0.166
   FeSO4+                1.330e-025  1.209e-025   -24.876   -24.918    -0.042
   FeCl2+                2.551e-028  2.319e-028   -27.593   -27.635    -0.042
   Fe(SO4)2-             1.498e-031  1.362e-031   -30.824   -30.866    -0.042
   FeHSO4+2              6.119e-032  4.173e-032   -31.213   -31.380    -0.166
   Fe2(OH)2+4            1.433e-032  3.098e-033   -31.844   -32.509    -0.665
   FeCl3                 2.073e-033  2.077e-033   -32.683   -32.683     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.709   -43.749    -1.039
H(0)            1.580e-009
   H2                    7.899e-010  7.915e-010    -9.102    -9.102     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.835e-012  6.211e-012   -11.165   -11.207    -0.042
Mg              8.438e-005
   Mg+2                  8.047e-005  5.582e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.808e-006  3.461e-006    -5.419    -5.461    -0.042
   MgCO3                 1.025e-007  1.027e-007    -6.989    -6.988     0.001
   MgOH+                 1.730e-009  1.572e-009    -8.762    -8.804    -0.042
   MgSO4                 6.722e-010  6.735e-010    -9.172    -9.172     0.001
Mn(2)           4.521e-005
   Mn+2                  3.099e-005  2.113e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.098e-005  9.978e-006    -4.959    -5.001    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.484e-009  7.710e-009    -8.071    -8.113    -0.042
   MnOH+                 4.636e-009  4.212e-009    -8.334    -8.375    -0.042
   MnSO4                 1.930e-010  1.934e-010    -9.714    -9.714     0.001
   MnCl2                 3.009e-013  3.015e-013   -12.522   -12.521     0.001
   MnCl3-                8.185e-018  7.437e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.720e-019  1.563e-019   -18.765   -18.806    -0.042
Mn(3)           1.884e-034
   Mn+3                  1.884e-034  7.959e-035   -33.725   -34.099    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.487   -83.653    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.910   -96.951    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.871e-007  5.883e-007    -6.231    -6.230     0.001
   NaCO3-                7.800e-009  7.088e-009    -8.108    -8.149    -0.042
   NaSO4-                5.605e-011  5.093e-011   -10.251   -10.293    -0.042
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.178   -74.177     0.001
S(-2)           2.088e-004
   H2S                   5.880e-005  5.891e-005    -4.231    -4.230     0.001
   HS-                   5.753e-005  5.228e-005    -4.240    -4.282    -0.042
   Fe(HS)2               4.474e-005  4.483e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.216e-007  2.922e-007    -6.493    -6.534    -0.042
   Fe(HS)3-              2.809e-007  2.552e-007    -6.552    -6.593    -0.042
   S5-2                  1.415e-007  1.031e-007    -6.849    -6.987    -0.137
   S4-2                  8.375e-008  6.014e-008    -7.077    -7.221    -0.144
   S6-2                  7.224e-008  5.335e-008    -7.141    -7.273    -0.132
   S-2                   7.185e-011  4.900e-011   -10.144   -10.310    -0.166
   S3-2                  2.999e-011  2.119e-011   -10.523   -10.674    -0.151
   S2-2                  1.725e-012  1.203e-012   -11.763   -11.920    -0.157
   As3S4(HS)2-           7.234e-016  6.574e-016   -15.141   -15.182    -0.042
S(6)            9.364e-008
   SO4-2                 7.492e-008  5.147e-008    -7.125    -7.288    -0.163
   CaSO4                 1.761e-008  1.764e-008    -7.754    -7.753     0.001
   MgSO4                 6.722e-010  6.735e-010    -9.172    -9.172     0.001
   MnSO4                 1.930e-010  1.934e-010    -9.714    -9.714     0.001
   FeSO4                 1.681e-010  1.684e-010    -9.774    -9.774     0.001
   NaSO4-                5.605e-011  5.093e-011   -10.251   -10.293    -0.042
   BaSO4                 9.196e-012  9.214e-012   -11.036   -11.036     0.001
   KSO4-                 6.835e-012  6.211e-012   -11.165   -11.207    -0.042
   HSO4-                 7.098e-013  6.450e-013   -12.149   -12.190    -0.042
   CaHSO4+               1.466e-014  1.332e-014   -13.834   -13.875    -0.042
   FeHSO4+               1.570e-016  1.427e-016   -15.804   -15.846    -0.042
   FeSO4+                1.330e-025  1.209e-025   -24.876   -24.918    -0.042
   Fe(SO4)2-             1.498e-031  1.362e-031   -30.824   -30.866    -0.042
   FeHSO4+2              6.119e-032  4.173e-032   -31.213   -31.380    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.04    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.51  -18.05  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.77  -13.74   -9.97  BaSO4
Birnessite      -28.55   15.06   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.63   -2.23   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.77   33.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -8.42  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.57  -43.40   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.80  -43.01   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.67  -41.95   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.75  -45.14   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.82  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.35  -90.06   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.63  -11.96    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.06   42.56  MnO2
O2(g)           -71.28  -74.18   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.52  -14.70   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 66.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.320e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Barite              -3.77  -13.74   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.471e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.167e-003 -2.433e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.196e-004  4.196e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.343e-003  2.343e-003

------------------------------Surface composition------------------------------

Hfo           
 1.256e-004  Surface charge, eq

Hfo_s         
 4.084e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.669e-006       0.654  2.669e-006      -5.574
Hfo_sOMn+        1.088e-006       0.266  1.088e-006      -5.964
Hfo_sOFe+        2.670e-007       0.065  2.670e-007      -6.574
Hfo_sOH2+        4.180e-008       0.010  4.180e-008      -7.379
Hfo_sOH          1.665e-008       0.004  1.665e-008      -7.779
Hfo_sOHBa+2      1.716e-009       0.000  1.716e-009      -8.766
Hfo_sO-          1.520e-010       0.000  1.520e-010      -9.818

Hfo           
 1.256e-004  Surface charge, eq

Hfo_w         
 1.633e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.092e-004       0.669  1.092e-004      -3.962
Hfo_wOH          4.352e-005       0.266  4.352e-005      -4.361
Hfo_wOFe+        6.511e-006       0.040  6.512e-006      -5.186
Hfo_wOMn+        2.258e-006       0.014  2.258e-006      -5.646
Hfo_wOCa+        8.201e-007       0.005  8.201e-007      -6.086
Hfo_wOMg+        4.741e-007       0.003  4.741e-007      -6.324
Hfo_wO-          3.972e-007       0.002  3.972e-007      -6.401
Hfo_wOFeOH       1.361e-007       0.001  1.361e-007      -6.866
Hfo_wH2AsO3      8.506e-009       0.000  8.506e-009      -8.070
Hfo_wSO4-        1.713e-011       0.000  1.713e-011     -10.766
Hfo_wOHSO4-2     1.361e-011       0.000  1.361e-011     -10.866
Hfo_wOBa+        7.620e-012       0.000  7.620e-012     -11.118
Hfo_wOHAsO4-3    1.821e-017       0.000  1.821e-017     -16.740
Hfo_wHAsO4-      2.569e-018       0.000  2.569e-018     -17.590
Hfo_wH2AsO4      2.086e-019       0.000  2.086e-019     -18.681

Mno           
-3.170e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.739e-030       0.000  3.739e-030     -29.427
Mno_O3Ca         2.320e-031       0.000  2.320e-031     -30.635
Mno_O3-2         1.873e-031       0.000  1.873e-031     -30.728
Mno_O3HMn+       6.611e-032       0.000  6.611e-032     -31.180
Mno_O3H-         8.300e-033       0.000  8.300e-033     -32.081
Mno_O3Na-        3.919e-033       0.000  3.919e-033     -32.407
Mno_O3HCa+       3.579e-033       0.000  3.579e-033     -32.446
Mno_O3Mg         2.868e-033       0.000  2.868e-033     -32.542
Mno_O3Ba         1.014e-033       0.000  1.014e-033     -32.994
Mno_O3HMg+       2.996e-035       0.000  2.996e-035     -34.523
Mno_O3HBa+       2.799e-035       0.000  2.799e-035     -34.553
Mno_O3HNa        1.621e-035       0.000  1.621e-035     -34.790



Mno_O3H2         2.762e-037       0.000  2.762e-037     -36.559
Mno_O3H3+        2.460e-042       0.000  2.460e-042     -41.609
Mno_O3H3Cl       6.069e-045       0.000  6.069e-045     -44.217

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.224e-007  3.224e-007
Ba               5.441e-007  5.441e-007
C                1.348e-002  1.348e-002
Ca               2.622e-003  2.622e-003
Cl               9.873e-005  9.873e-005
Fe               8.363e-005  8.363e-005
K                1.893e-005  1.893e-005
Mg               8.439e-005  8.439e-005
Mn               4.518e-005  4.518e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.890      Charge balance
                                       pe  =  -3.915      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.440e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.136e-003
                       Total CO2 (mol/kg)  =  7.505e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.262e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.81
                               Iterations  =  35
                                  Total H  = 1.110418e+002
                                  Total O  = 5.552681e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.401e-007  1.287e-007    -6.854    -6.890    -0.037
   OH-                   8.556e-008  7.775e-008    -7.068    -7.109    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.224e-007
   AsS(OH)(HS)-          3.217e-007  2.923e-007    -6.493    -6.534    -0.042
   H3AsO3                7.587e-010  7.602e-010    -9.120    -9.119     0.001
   H2AsO3-               4.601e-012  4.181e-012   -11.337   -11.379    -0.042
   As3S4(HS)2-           7.224e-016  6.565e-016   -15.141   -15.183    -0.042
   H4AsO3+               5.335e-017  4.848e-017   -16.273   -16.314    -0.042
   HAsO3-2               9.503e-020  6.480e-020   -19.022   -19.188    -0.166
   AsO3-3                2.377e-028  1.004e-028   -27.624   -27.998    -0.374
As(5)           2.224e-018
   H2AsO4-               1.296e-018  1.177e-018   -17.888   -17.929    -0.042
   HAsO4-2               9.280e-019  6.328e-019   -18.032   -18.199    -0.166
   H3AsO4                3.018e-023  3.024e-023   -22.520   -22.519     0.001
   AsO4-3                2.604e-023  1.101e-023   -22.584   -22.958    -0.374
Ba              5.441e-007
   Ba+2                  5.238e-007  3.572e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.995e-008  1.813e-008    -7.700    -7.742    -0.042
   BaCO3                 3.553e-010  3.560e-010    -9.449    -9.449     0.001
   BaSO4                 9.063e-012  9.081e-012   -11.043   -11.042     0.001
   BaOH+                 1.034e-013  9.400e-014   -12.985   -13.027    -0.042
C(-4)           5.971e-003
   CH4                   5.971e-003  5.982e-003    -2.224    -2.223     0.001
C(4)            7.505e-003
   HCO3-                 5.809e-003  5.295e-003    -2.236    -2.276    -0.040



   CO2                   1.530e-003  1.533e-003    -2.815    -2.815     0.001
   CaHCO3+               1.276e-004  1.160e-004    -3.894    -3.936    -0.042
   MnHCO3+               1.097e-005  9.966e-006    -4.960    -5.001    -0.042
   FeHCO3+               1.072e-005  9.739e-006    -4.970    -5.011    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.806e-006  3.459e-006    -5.420    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.794e-006  1.929e-006    -5.554    -5.715    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.867e-007  5.878e-007    -6.232    -6.231     0.001
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   BaHCO3+               1.995e-008  1.813e-008    -7.700    -7.742    -0.042
   NaCO3-                7.803e-009  7.091e-009    -8.108    -8.149    -0.042
   BaCO3                 3.553e-010  3.560e-010    -9.449    -9.449     0.001
Ca              2.622e-003
   Ca+2                  2.489e-003  1.717e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.276e-004  1.160e-004    -3.894    -3.936    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.735e-008  1.738e-008    -7.761    -7.760     0.001
   CaOH+                 2.436e-009  2.213e-009    -8.613    -8.655    -0.042
   CaHSO4+               1.442e-014  1.311e-014   -13.841   -13.883    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.481e-009  7.707e-009    -8.072    -8.113    -0.042
   FeCl+                 2.503e-009  2.274e-009    -8.602    -8.643    -0.042
   MnCl2                 3.008e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.182e-018  7.435e-018   -17.087   -17.129    -0.042
   FeCl+2                8.466e-025  5.773e-025   -24.072   -24.239    -0.166
   FeCl2+                2.542e-028  2.310e-028   -27.595   -27.636    -0.042
   FeCl3                 2.065e-033  2.069e-033   -32.685   -32.684     0.001
Fe(2)           8.363e-005
   Fe(HS)2               4.476e-005  4.484e-005    -4.349    -4.348     0.001
   Fe+2                  2.697e-005  1.839e-005    -4.569    -4.735    -0.166
   FeHCO3+               1.072e-005  9.739e-006    -4.970    -5.011    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.810e-007  2.554e-007    -6.551    -6.593    -0.042
   FeOH+                 4.971e-008  4.517e-008    -7.304    -7.345    -0.042
   FeCl+                 2.503e-009  2.274e-009    -8.602    -8.643    -0.042
   FeSO4                 1.656e-010  1.659e-010    -9.781    -9.780     0.001
   Fe(OH)2               2.980e-012  2.986e-012   -11.526   -11.525     0.001
   Fe(OH)3-              9.482e-016  8.616e-016   -15.023   -15.065    -0.042
   FeHSO4+               1.545e-016  1.404e-016   -15.811   -15.853    -0.042
Fe(3)           5.800e-014
   Fe(OH)2+              3.028e-014  2.752e-014   -13.519   -13.560    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.146e-016  1.950e-016   -15.668   -15.710    -0.042
   FeOH+2                1.569e-017  1.070e-017   -16.804   -16.971    -0.166
   Fe+3                  5.050e-022  2.134e-022   -21.297   -21.671    -0.374
   FeCl+2                8.466e-025  5.773e-025   -24.072   -24.239    -0.166
   FeSO4+                1.306e-025  1.187e-025   -24.884   -24.926    -0.042
   FeCl2+                2.542e-028  2.310e-028   -27.595   -27.636    -0.042
   Fe(SO4)2-             1.449e-031  1.317e-031   -30.839   -30.880    -0.042
   FeHSO4+2              5.999e-032  4.091e-032   -31.222   -31.388    -0.166
   Fe2(OH)2+4            1.425e-032  3.082e-033   -31.846   -32.511    -0.665
   FeCl3                 2.065e-033  2.069e-033   -32.685   -32.684     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.712   -43.751    -1.039
H(0)            1.586e-009
   H2                    7.932e-010  7.947e-010    -9.101    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.735e-012  6.121e-012   -11.172   -11.213    -0.042
Mg              8.439e-005
   Mg+2                  8.048e-005  5.583e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.806e-006  3.459e-006    -5.420    -5.461    -0.042
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   MgOH+                 1.732e-009  1.574e-009    -8.761    -8.803    -0.042
   MgSO4                 6.625e-010  6.638e-010    -9.179    -9.178     0.001



Mn(2)           4.518e-005
   Mn+2                  3.097e-005  2.112e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.097e-005  9.966e-006    -4.960    -5.001    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.481e-009  7.707e-009    -8.072    -8.113    -0.042
   MnOH+                 4.639e-009  4.216e-009    -8.334    -8.375    -0.042
   MnSO4                 1.901e-010  1.905e-010    -9.721    -9.720     0.001
   MnCl2                 3.008e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.182e-018  7.435e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.725e-019  1.568e-019   -18.763   -18.805    -0.042
Mn(3)           1.876e-034
   Mn+3                  1.876e-034  7.929e-035   -33.727   -34.101    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.489   -83.655    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.913   -96.954    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.867e-007  5.878e-007    -6.232    -6.231     0.001
   NaCO3-                7.803e-009  7.091e-009    -8.108    -8.149    -0.042
   NaSO4-                5.523e-011  5.019e-011   -10.258   -10.299    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.182   -74.181     0.001
S(-2)           2.088e-004
   H2S                   5.875e-005  5.886e-005    -4.231    -4.230     0.001
   HS-                   5.755e-005  5.230e-005    -4.240    -4.281    -0.042
   Fe(HS)2               4.476e-005  4.484e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.217e-007  2.923e-007    -6.493    -6.534    -0.042
   Fe(HS)3-              2.810e-007  2.554e-007    -6.551    -6.593    -0.042
   S5-2                  1.417e-007  1.032e-007    -6.849    -6.986    -0.137
   S4-2                  8.388e-008  6.024e-008    -7.076    -7.220    -0.144
   S6-2                  7.235e-008  5.344e-008    -7.141    -7.272    -0.132
   S-2                   7.196e-011  4.907e-011   -10.143   -10.309    -0.166
   S3-2                  3.004e-011  2.123e-011   -10.522   -10.673    -0.151
   S2-2                  1.727e-012  1.205e-012   -11.763   -11.919    -0.156
   As3S4(HS)2-           7.224e-016  6.565e-016   -15.141   -15.183    -0.042
S(6)            9.225e-008
   SO4-2                 7.382e-008  5.072e-008    -7.132    -7.295    -0.163
   CaSO4                 1.735e-008  1.738e-008    -7.761    -7.760     0.001
   MgSO4                 6.625e-010  6.638e-010    -9.179    -9.178     0.001
   MnSO4                 1.901e-010  1.905e-010    -9.721    -9.720     0.001
   FeSO4                 1.656e-010  1.659e-010    -9.781    -9.780     0.001
   NaSO4-                5.523e-011  5.019e-011   -10.258   -10.299    -0.042
   BaSO4                 9.063e-012  9.081e-012   -11.043   -11.042     0.001
   KSO4-                 6.735e-012  6.121e-012   -11.172   -11.213    -0.042
   HSO4-                 6.985e-013  6.348e-013   -12.156   -12.197    -0.042
   CaHSO4+               1.442e-014  1.311e-014   -13.841   -13.883    -0.042
   FeHSO4+               1.545e-016  1.404e-016   -15.811   -15.853    -0.042
   FeSO4+                1.306e-025  1.187e-025   -24.884   -24.926    -0.042
   Fe(SO4)2-             1.449e-031  1.317e-031   -30.839   -30.880    -0.042
   FeHSO4+2              5.999e-032  4.091e-032   -31.222   -31.388    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.70  -10.06   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.77  -13.74   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3



Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.48  -10.06   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.82  -43.03   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.69  -41.97   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.76  -45.15   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.59  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.37  -90.09   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.64  -11.97    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.53  -14.70   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 67.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.340e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.78  -13.75   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.470e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.046e-003 -2.554e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.197e-004  4.197e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.465e-003  2.465e-003

------------------------------Surface composition------------------------------

Hfo           
 1.237e-004  Surface charge, eq

Hfo_s         
 4.023e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.628e-006       0.653  2.628e-006      -5.580
Hfo_sOMn+        1.072e-006       0.267  1.072e-006      -5.970
Hfo_sOFe+        2.632e-007       0.065  2.632e-007      -6.580
Hfo_sOH2+        4.113e-008       0.010  4.113e-008      -7.386
Hfo_sOH          1.641e-008       0.004  1.641e-008      -7.785
Hfo_sOHBa+2      1.690e-009       0.000  1.690e-009      -8.772
Hfo_sO-          1.499e-010       0.000  1.499e-010      -9.824

Hfo           
 1.237e-004  Surface charge, eq

Hfo_w         
 1.609e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.076e-004       0.668  1.076e-004      -3.968
Hfo_wOH          4.290e-005       0.267  4.290e-005      -4.368
Hfo_wOFe+        6.425e-006       0.040  6.425e-006      -5.192
Hfo_wOMn+        2.228e-006       0.014  2.228e-006      -5.652
Hfo_wOCa+        8.091e-007       0.005  8.091e-007      -6.092
Hfo_wOMg+        4.680e-007       0.003  4.680e-007      -6.330
Hfo_wO-          3.921e-007       0.002  3.921e-007      -6.407
Hfo_wOFeOH       1.345e-007       0.001  1.345e-007      -6.871
Hfo_wH2AsO3      8.393e-009       0.000  8.393e-009      -8.076
Hfo_wSO4-        1.662e-011       0.000  1.662e-011     -10.779
Hfo_wOHSO4-2     1.322e-011       0.000  1.322e-011     -10.879
Hfo_wOBa+        7.522e-012       0.000  7.522e-012     -11.124
Hfo_wOHAsO4-3    1.796e-017       0.000  1.796e-017     -16.746



Hfo_wHAsO4-      2.528e-018       0.000  2.528e-018     -17.597
Hfo_wH2AsO4      2.050e-019       0.000  2.050e-019     -18.688

Mno           
-2.781e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.277e-025       0.000  3.277e-025     -24.485
Mno_O3Ca         2.033e-026       0.000  2.033e-026     -25.692
Mno_O3-2         1.642e-026       0.000  1.642e-026     -25.785
Mno_O3HMn+       5.787e-027       0.000  5.787e-027     -26.238
Mno_O3H-         7.269e-028       0.000  7.269e-028     -27.139
Mno_O3Na-        3.437e-028       0.000  3.437e-028     -27.464
Mno_O3HCa+       3.133e-028       0.000  3.133e-028     -27.504
Mno_O3Mg         2.515e-028       0.000  2.515e-028     -27.599
Mno_O3Ba         8.897e-029       0.000  8.897e-029     -28.051
Mno_O3HMg+       2.624e-030       0.000  2.624e-030     -29.581
Mno_O3HBa+       2.452e-030       0.000  2.452e-030     -29.611
Mno_O3HNa        1.419e-030       0.000  1.419e-030     -29.848
Mno_O3H2         2.416e-032       0.000  2.416e-032     -31.617
Mno_O3H3+        2.149e-037       0.000  2.149e-037     -36.668
Mno_O3H3Cl       5.302e-040       0.000  5.302e-040     -39.276

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.225e-007  3.225e-007
Ba               5.442e-007  5.441e-007
C                1.355e-002  1.355e-002
Ca               2.621e-003  2.621e-003
Cl               9.873e-005  9.873e-005
Fe               8.362e-005  8.361e-005
K                1.893e-005  1.893e-005
Mg               8.440e-005  8.440e-005
Mn               4.515e-005  4.515e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.891      Charge balance
                                       pe  =  -3.917      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.435e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.131e-003
                       Total CO2 (mol/kg)  =  7.497e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.243e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.79
                               Iterations  =  40
                                  Total H  = 1.110423e+002
                                  Total O  = 5.552688e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.399e-007  1.286e-007    -6.854    -6.891    -0.037
   OH-                   8.566e-008  7.784e-008    -7.067    -7.109    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.225e-007



   AsS(OH)(HS)-          3.218e-007  2.924e-007    -6.492    -6.534    -0.042
   H3AsO3                7.594e-010  7.608e-010    -9.120    -9.119     0.001
   H2AsO3-               4.610e-012  4.190e-012   -11.336   -11.378    -0.042
   As3S4(HS)2-           7.215e-016  6.556e-016   -15.142   -15.183    -0.042
   H4AsO3+               5.333e-017  4.846e-017   -16.273   -16.315    -0.042
   HAsO3-2               9.533e-020  6.502e-020   -19.021   -19.187    -0.166
   AsO3-3                2.387e-028  1.009e-028   -27.622   -27.996    -0.374
As(5)           2.220e-018
   H2AsO4-               1.293e-018  1.175e-018   -17.888   -17.930    -0.042
   HAsO4-2               9.272e-019  6.323e-019   -18.033   -18.199    -0.166
   H3AsO4                3.009e-023  3.014e-023   -22.522   -22.521     0.001
   AsO4-3                2.605e-023  1.101e-023   -22.584   -22.958    -0.374
Ba              5.442e-007
   Ba+2                  5.238e-007  3.573e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.994e-008  1.812e-008    -7.700    -7.742    -0.042
   BaCO3                 3.555e-010  3.562e-010    -9.449    -9.448     0.001
   BaSO4                 8.934e-012  8.951e-012   -11.049   -11.048     0.001
   BaOH+                 1.036e-013  9.413e-014   -12.985   -13.026    -0.042
C(-4)           6.055e-003
   CH4                   6.055e-003  6.067e-003    -2.218    -2.217     0.001
C(4)            7.497e-003
   HCO3-                 5.804e-003  5.291e-003    -2.236    -2.277    -0.040
   CO2                   1.527e-003  1.530e-003    -2.816    -2.815     0.001
   CaHCO3+               1.275e-004  1.158e-004    -3.895    -3.936    -0.042
   MnHCO3+               1.095e-005  9.954e-006    -4.960    -5.002    -0.042
   FeHCO3+               1.070e-005  9.727e-006    -4.970    -5.012    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.804e-006  3.457e-006    -5.420    -5.461    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.795e-006  1.930e-006    -5.554    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.862e-007  5.874e-007    -6.232    -6.231     0.001
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   BaHCO3+               1.994e-008  1.812e-008    -7.700    -7.742    -0.042
   NaCO3-                7.807e-009  7.094e-009    -8.108    -8.149    -0.042
   BaCO3                 3.555e-010  3.562e-010    -9.449    -9.448     0.001
Ca              2.621e-003
   Ca+2                  2.488e-003  1.717e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.275e-004  1.158e-004    -3.895    -3.936    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.709e-008  1.712e-008    -7.767    -7.766     0.001
   CaOH+                 2.438e-009  2.215e-009    -8.613    -8.655    -0.042
   CaHSO4+               1.419e-014  1.290e-014   -13.848   -13.890    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.477e-009  7.704e-009    -8.072    -8.113    -0.042
   FeCl+                 2.502e-009  2.273e-009    -8.602    -8.643    -0.042
   MnCl2                 3.007e-013  3.012e-013   -12.522   -12.521     0.001
   MnCl3-                8.178e-018  7.432e-018   -17.087   -17.129    -0.042
   FeCl+2                8.434e-025  5.752e-025   -24.074   -24.240    -0.166
   FeCl2+                2.533e-028  2.302e-028   -27.596   -27.638    -0.042
   FeCl3                 2.058e-033  2.062e-033   -32.687   -32.686     0.001
Fe(2)           8.362e-005
   Fe(HS)2               4.477e-005  4.486e-005    -4.349    -4.348     0.001
   Fe+2                  2.696e-005  1.839e-005    -4.569    -4.736    -0.166
   FeHCO3+               1.070e-005  9.727e-006    -4.970    -5.012    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.812e-007  2.556e-007    -6.551    -6.592    -0.042
   FeOH+                 4.975e-008  4.521e-008    -7.303    -7.345    -0.042
   FeCl+                 2.502e-009  2.273e-009    -8.602    -8.643    -0.042
   FeSO4                 1.631e-010  1.634e-010    -9.787    -9.787     0.001
   Fe(OH)2               2.986e-012  2.992e-012   -11.525   -11.524     0.001
   Fe(OH)3-              9.512e-016  8.644e-016   -15.022   -15.063    -0.042
   FeHSO4+               1.520e-016  1.381e-016   -15.818   -15.860    -0.042
Fe(3)           5.796e-014
   Fe(OH)2+              3.025e-014  2.749e-014   -13.519   -13.561    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001



   Fe(OH)4-              2.149e-016  1.953e-016   -15.668   -15.709    -0.042
   FeOH+2                1.565e-017  1.068e-017   -16.805   -16.972    -0.166
   Fe+3                  5.030e-022  2.126e-022   -21.298   -21.672    -0.374
   FeCl+2                8.434e-025  5.752e-025   -24.074   -24.240    -0.166
   FeSO4+                1.283e-025  1.166e-025   -24.892   -24.933    -0.042
   FeCl2+                2.533e-028  2.302e-028   -27.596   -27.638    -0.042
   Fe(SO4)2-             1.403e-031  1.275e-031   -30.853   -30.895    -0.042
   FeHSO4+2              5.883e-032  4.013e-032   -31.230   -31.397    -0.166
   Fe2(OH)2+4            1.418e-032  3.067e-033   -31.848   -32.513    -0.665
   FeCl3                 2.058e-033  2.062e-033   -32.687   -32.686     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.715   -43.754    -1.039
H(0)            1.593e-009
   H2                    7.964e-010  7.979e-010    -9.099    -9.098     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.638e-012  6.033e-012   -11.178   -11.220    -0.042
Mg              8.440e-005
   Mg+2                  8.049e-005  5.584e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.804e-006  3.457e-006    -5.420    -5.461    -0.042
   MgCO3                 1.026e-007  1.028e-007    -6.989    -6.988     0.001
   MgOH+                 1.735e-009  1.576e-009    -8.761    -8.802    -0.042
   MgSO4                 6.531e-010  6.544e-010    -9.185    -9.184     0.001
Mn(2)           4.515e-005
   Mn+2                  3.095e-005  2.111e-005    -4.509    -4.676    -0.166
   MnHCO3+               1.095e-005  9.954e-006    -4.960    -5.002    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.477e-009  7.704e-009    -8.072    -8.113    -0.042
   MnOH+                 4.643e-009  4.219e-009    -8.333    -8.375    -0.042
   MnSO4                 1.873e-010  1.877e-010    -9.727    -9.727     0.001
   MnCl2                 3.007e-013  3.012e-013   -12.522   -12.521     0.001
   MnCl3-                8.178e-018  7.432e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.731e-019  1.573e-019   -18.762   -18.803    -0.042
Mn(3)           1.869e-034
   Mn+3                  1.869e-034  7.900e-035   -33.728   -34.102    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.490   -83.656    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.916   -96.957    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.862e-007  5.874e-007    -6.232    -6.231     0.001
   NaCO3-                7.807e-009  7.094e-009    -8.108    -8.149    -0.042
   NaSO4-                5.443e-011  4.946e-011   -10.264   -10.306    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.185   -74.184     0.001
S(-2)           2.088e-004
   H2S                   5.870e-005  5.881e-005    -4.231    -4.231     0.001
   HS-                   5.757e-005  5.232e-005    -4.240    -4.281    -0.042
   Fe(HS)2               4.477e-005  4.486e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.218e-007  2.924e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.812e-007  2.556e-007    -6.551    -6.592    -0.042
   S5-2                  1.419e-007  1.034e-007    -6.848    -6.985    -0.137
   S4-2                  8.400e-008  6.033e-008    -7.076    -7.219    -0.144
   S6-2                  7.246e-008  5.352e-008    -7.140    -7.271    -0.132
   S-2                   7.207e-011  4.915e-011   -10.142   -10.308    -0.166
   S3-2                  3.008e-011  2.126e-011   -10.522   -10.672    -0.151
   S2-2                  1.730e-012  1.207e-012   -11.762   -11.918    -0.156
   As3S4(HS)2-           7.215e-016  6.556e-016   -15.142   -15.183    -0.042
S(6)            9.091e-008
   SO4-2                 7.275e-008  4.999e-008    -7.138    -7.301    -0.163
   CaSO4                 1.709e-008  1.712e-008    -7.767    -7.766     0.001
   MgSO4                 6.531e-010  6.544e-010    -9.185    -9.184     0.001
   MnSO4                 1.873e-010  1.877e-010    -9.727    -9.727     0.001
   FeSO4                 1.631e-010  1.634e-010    -9.787    -9.787     0.001
   NaSO4-                5.443e-011  4.946e-011   -10.264   -10.306    -0.042
   BaSO4                 8.934e-012  8.951e-012   -11.049   -11.048     0.001
   KSO4-                 6.638e-012  6.033e-012   -11.178   -11.220    -0.042



   HSO4-                 6.876e-013  6.249e-013   -12.163   -12.204    -0.042
   CaHSO4+               1.419e-014  1.290e-014   -13.848   -13.890    -0.042
   FeHSO4+               1.520e-016  1.381e-016   -15.818   -15.860    -0.042
   FeSO4+                1.283e-025  1.166e-025   -24.892   -24.933    -0.042
   Fe(SO4)2-             1.403e-031  1.275e-031   -30.853   -30.895    -0.042
   FeHSO4+2              5.883e-032  4.013e-032   -31.230   -31.397    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.78  -13.75   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.42  -11.56   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.60  -43.43   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.83  -43.04   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.70  -41.98   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.78  -45.17   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.40  -90.11   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2



Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.53  -14.71   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 68.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.360e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.78  -13.75   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.468e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.925e-003 -2.675e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.198e-004  4.198e-004
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  2.586e-003  2.586e-003

------------------------------Surface composition------------------------------

Hfo           
 1.218e-004  Surface charge, eq

Hfo_s         
 3.962e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.587e-006       0.653  2.587e-006      -5.587
Hfo_sOMn+        1.057e-006       0.267  1.057e-006      -5.976
Hfo_sOFe+        2.595e-007       0.065  2.595e-007      -6.586
Hfo_sOH2+        4.046e-008       0.010  4.046e-008      -7.393
Hfo_sOH          1.616e-008       0.004  1.616e-008      -7.792
Hfo_sOHBa+2      1.665e-009       0.000  1.665e-009      -8.779



Hfo_sO-          1.478e-010       0.000  1.478e-010      -9.830

Hfo           
 1.218e-004  Surface charge, eq

Hfo_w         
 1.585e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.059e-004       0.668  1.059e-004      -3.975
Hfo_wOH          4.229e-005       0.267  4.229e-005      -4.374
Hfo_wOFe+        6.337e-006       0.040  6.337e-006      -5.198
Hfo_wOMn+        2.197e-006       0.014  2.197e-006      -5.658
Hfo_wOCa+        7.981e-007       0.005  7.981e-007      -6.098
Hfo_wOMg+        4.620e-007       0.003  4.620e-007      -6.335
Hfo_wO-          3.869e-007       0.002  3.869e-007      -6.412
Hfo_wOFeOH       1.328e-007       0.001  1.328e-007      -6.877
Hfo_wH2AsO3      8.279e-009       0.000  8.279e-009      -8.082
Hfo_wSO4-        1.613e-011       0.000  1.613e-011     -10.792
Hfo_wOHSO4-2     1.285e-011       0.000  1.285e-011     -10.891
Hfo_wOBa+        7.425e-012       0.000  7.425e-012     -11.129
Hfo_wOHAsO4-3    1.771e-017       0.000  1.771e-017     -16.752
Hfo_wHAsO4-      2.486e-018       0.000  2.486e-018     -17.604
Hfo_wH2AsO4      2.015e-019       0.000  2.015e-019     -18.696

Mno           
-1.154e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.359e-028       0.000  1.359e-028     -27.867
Mno_O3Ca         8.433e-030       0.000  8.433e-030     -29.074
Mno_O3-2         6.813e-030       0.000  6.813e-030     -29.167
Mno_O3HMn+       2.397e-030       0.000  2.397e-030     -29.620
Mno_O3H-         3.012e-031       0.000  3.012e-031     -30.521
Mno_O3Na-        1.426e-031       0.000  1.426e-031     -30.846
Mno_O3HCa+       1.298e-031       0.000  1.298e-031     -30.887
Mno_O3Mg         1.044e-031       0.000  1.044e-031     -30.981
Mno_O3Ba         3.692e-032       0.000  3.692e-032     -31.433
Mno_O3HMg+       1.088e-033       0.000  1.088e-033     -32.964
Mno_O3HBa+       1.016e-033       0.000  1.016e-033     -32.993
Mno_O3HNa        5.882e-034       0.000  5.882e-034     -33.231
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.884e-041       0.000  8.884e-041     -40.051
Mno_O3H3Cl       2.192e-043       0.000  2.192e-043     -42.659

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.227e-007  3.227e-007
Ba               5.442e-007  5.442e-007
C                1.363e-002  1.363e-002
Ca               2.620e-003  2.620e-003
Cl               9.873e-005  9.873e-005
Fe               8.360e-005  8.360e-005
K                1.893e-005  1.893e-005
Mg               8.440e-005  8.440e-005
Mn               4.512e-005  4.512e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.891      Charge balance



                                       pe  =  -3.918      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.430e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.127e-003
                       Total CO2 (mol/kg)  =  7.489e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.224e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.78
                               Iterations  =  72
                                  Total H  = 1.110428e+002
                                  Total O  = 5.552696e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.398e-007  1.284e-007    -6.855    -6.891    -0.037
   OH-                   8.576e-008  7.794e-008    -7.067    -7.108    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.227e-007
   AsS(OH)(HS)-          3.219e-007  2.925e-007    -6.492    -6.534    -0.042
   H3AsO3                7.600e-010  7.615e-010    -9.119    -9.118     0.001
   H2AsO3-               4.620e-012  4.198e-012   -11.335   -11.377    -0.042
   As3S4(HS)2-           7.205e-016  6.548e-016   -15.142   -15.184    -0.042
   H4AsO3+               5.331e-017  4.845e-017   -16.273   -16.315    -0.042
   HAsO3-2               9.563e-020  6.523e-020   -19.019   -19.186    -0.166
   AsO3-3                2.397e-028  1.014e-028   -27.620   -27.994    -0.374
As(5)           2.217e-018
   H2AsO4-               1.291e-018  1.173e-018   -17.889   -17.931    -0.042
   HAsO4-2               9.264e-019  6.319e-019   -18.033   -18.199    -0.166
   H3AsO4                2.999e-023  3.005e-023   -22.523   -22.522     0.001
   AsO4-3                2.606e-023  1.102e-023   -22.584   -22.958    -0.374
Ba              5.442e-007
   Ba+2                  5.239e-007  3.573e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.992e-008  1.811e-008    -7.701    -7.742    -0.042
   BaCO3                 3.557e-010  3.564e-010    -9.449    -9.448     0.001
   BaSO4                 8.808e-012  8.825e-012   -11.055   -11.054     0.001
   BaOH+                 1.037e-013  9.426e-014   -12.984   -13.026    -0.042
C(-4)           6.140e-003
   CH4                   6.140e-003  6.152e-003    -2.212    -2.211     0.001
C(4)            7.489e-003
   HCO3-                 5.799e-003  5.286e-003    -2.237    -2.277    -0.040
   CO2                   1.524e-003  1.527e-003    -2.817    -2.816     0.001
   CaHCO3+               1.273e-004  1.157e-004    -3.895    -3.937    -0.042
   MnHCO3+               1.094e-005  9.942e-006    -4.961    -5.003    -0.042
   FeHCO3+               1.069e-005  9.715e-006    -4.971    -5.013    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.801e-006  3.454e-006    -5.420    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.796e-006  1.931e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.858e-007  5.869e-007    -6.232    -6.231     0.001
   MgCO3                 1.027e-007  1.029e-007    -6.988    -6.988     0.001
   BaHCO3+               1.992e-008  1.811e-008    -7.701    -7.742    -0.042
   NaCO3-                7.810e-009  7.098e-009    -8.107    -8.149    -0.042
   BaCO3                 3.557e-010  3.564e-010    -9.449    -9.448     0.001
Ca              2.620e-003
   Ca+2                  2.487e-003  1.716e-003    -2.604    -2.766    -0.161
   CaHCO3+               1.273e-004  1.157e-004    -3.895    -3.937    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.684e-008  1.687e-008    -7.774    -7.773     0.001
   CaOH+                 2.439e-009  2.217e-009    -8.613    -8.654    -0.042
   CaHSO4+               1.397e-014  1.269e-014   -13.855   -13.896    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042



   MnCl+                 8.474e-009  7.701e-009    -8.072    -8.113    -0.042
   FeCl+                 2.501e-009  2.273e-009    -8.602    -8.643    -0.042
   MnCl2                 3.005e-013  3.011e-013   -12.522   -12.521     0.001
   MnCl3-                8.175e-018  7.430e-018   -17.087   -17.129    -0.042
   FeCl+2                8.403e-025  5.732e-025   -24.076   -24.242    -0.166
   FeCl2+                2.524e-028  2.294e-028   -27.598   -27.639    -0.042
   FeCl3                 2.051e-033  2.055e-033   -32.688   -32.687     0.001
Fe(2)           8.360e-005
   Fe(HS)2               4.478e-005  4.487e-005    -4.349    -4.348     0.001
   Fe+2                  2.694e-005  1.838e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.069e-005  9.715e-006    -4.971    -5.013    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.814e-007  2.557e-007    -6.551    -6.592    -0.042
   FeOH+                 4.979e-008  4.525e-008    -7.303    -7.344    -0.042
   FeCl+                 2.501e-009  2.273e-009    -8.602    -8.643    -0.042
   FeSO4                 1.607e-010  1.611e-010    -9.794    -9.793     0.001
   Fe(OH)2               2.992e-012  2.998e-012   -11.524   -11.523     0.001
   Fe(OH)3-              9.542e-016  8.672e-016   -15.020   -15.062    -0.042
   FeHSO4+               1.496e-016  1.359e-016   -15.825   -15.867    -0.042
Fe(3)           5.792e-014
   Fe(OH)2+              3.021e-014  2.745e-014   -13.520   -13.561    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.151e-016  1.955e-016   -15.667   -15.709    -0.042
   FeOH+2                1.561e-017  1.065e-017   -16.806   -16.973    -0.166
   Fe+3                  5.011e-022  2.119e-022   -21.300   -21.674    -0.374
   FeCl+2                8.403e-025  5.732e-025   -24.076   -24.242    -0.166
   FeSO4+                1.260e-025  1.145e-025   -24.900   -24.941    -0.042
   FeCl2+                2.524e-028  2.294e-028   -27.598   -27.639    -0.042
   Fe(SO4)2-             1.358e-031  1.234e-031   -30.867   -30.909    -0.042
   FeHSO4+2              5.771e-032  3.936e-032   -31.239   -31.405    -0.166
   Fe2(OH)2+4            1.410e-032  3.053e-033   -31.851   -32.515    -0.665
   FeCl3                 2.051e-033  2.055e-033   -32.688   -32.687     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.718   -43.757    -1.039
H(0)            1.599e-009
   H2                    7.995e-010  8.011e-010    -9.097    -9.096     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 6.544e-012  5.947e-012   -11.184   -11.226    -0.042
Mg              8.440e-005
   Mg+2                  8.050e-005  5.585e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.801e-006  3.454e-006    -5.420    -5.462    -0.042
   MgCO3                 1.027e-007  1.029e-007    -6.988    -6.988     0.001
   MgOH+                 1.737e-009  1.579e-009    -8.760    -8.802    -0.042
   MgSO4                 6.439e-010  6.452e-010    -9.191    -9.190     0.001
Mn(2)           4.512e-005
   Mn+2                  3.094e-005  2.110e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.094e-005  9.942e-006    -4.961    -5.003    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.474e-009  7.701e-009    -8.072    -8.113    -0.042
   MnOH+                 4.646e-009  4.223e-009    -8.333    -8.374    -0.042
   MnSO4                 1.846e-010  1.849e-010    -9.734    -9.733     0.001
   MnCl2                 3.005e-013  3.011e-013   -12.522   -12.521     0.001
   MnCl3-                8.175e-018  7.430e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.736e-019  1.578e-019   -18.760   -18.802    -0.042
Mn(3)           1.862e-034
   Mn+3                  1.862e-034  7.872e-035   -33.730   -34.104    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.492   -83.658    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.919   -96.960    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.858e-007  5.869e-007    -6.232    -6.231     0.001
   NaCO3-                7.810e-009  7.098e-009    -8.107    -8.149    -0.042
   NaSO4-                5.366e-011  4.876e-011   -10.270   -10.312    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.188   -74.188     0.001



S(-2)           2.088e-004
   H2S                   5.865e-005  5.876e-005    -4.232    -4.231     0.001
   HS-                   5.759e-005  5.234e-005    -4.240    -4.281    -0.042
   Fe(HS)2               4.478e-005  4.487e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.219e-007  2.925e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.814e-007  2.557e-007    -6.551    -6.592    -0.042
   S5-2                  1.421e-007  1.036e-007    -6.847    -6.985    -0.137
   S4-2                  8.413e-008  6.043e-008    -7.075    -7.219    -0.144
   S6-2                  7.257e-008  5.361e-008    -7.139    -7.271    -0.132
   S-2                   7.218e-011  4.923e-011   -10.142   -10.308    -0.166
   S3-2                  3.013e-011  2.129e-011   -10.521   -10.672    -0.151
   S2-2                  1.732e-012  1.208e-012   -11.761   -11.918    -0.156
   As3S4(HS)2-           7.205e-016  6.548e-016   -15.142   -15.184    -0.042
S(6)            8.960e-008
   SO4-2                 7.171e-008  4.928e-008    -7.144    -7.307    -0.163
   CaSO4                 1.684e-008  1.687e-008    -7.774    -7.773     0.001
   MgSO4                 6.439e-010  6.452e-010    -9.191    -9.190     0.001
   MnSO4                 1.846e-010  1.849e-010    -9.734    -9.733     0.001
   FeSO4                 1.607e-010  1.611e-010    -9.794    -9.793     0.001
   NaSO4-                5.366e-011  4.876e-011   -10.270   -10.312    -0.042
   BaSO4                 8.808e-012  8.825e-012   -11.055   -11.054     0.001
   KSO4-                 6.544e-012  5.947e-012   -11.184   -11.226    -0.042
   HSO4-                 6.770e-013  6.152e-013   -12.169   -12.211    -0.042
   CaHSO4+               1.397e-014  1.269e-014   -13.855   -13.896    -0.042
   FeHSO4+               1.496e-016  1.359e-016   -15.825   -15.867    -0.042
   FeSO4+                1.260e-025  1.145e-025   -24.900   -24.941    -0.042
   Fe(SO4)2-             1.358e-031  1.234e-031   -30.867   -30.909    -0.042
   FeHSO4+2              5.771e-032  3.936e-032   -31.239   -31.405    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.78  -13.75   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.65   -2.21   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.42  -11.56   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4



Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.62  -43.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.84  -43.05   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.79  -45.18   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.42  -90.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.54  -14.72   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 69.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.380e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.79  -13.76   -9.97   5.000e-007           0 -5.000e-007



Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.467e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.803e-003 -2.797e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.199e-004  4.199e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.707e-003  2.707e-003

------------------------------Surface composition------------------------------

Hfo           
 1.199e-004  Surface charge, eq

Hfo_s         
 3.902e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.547e-006       0.653  2.547e-006      -5.594
Hfo_sOMn+        1.042e-006       0.267  1.042e-006      -5.982
Hfo_sOFe+        2.557e-007       0.066  2.557e-007      -6.592
Hfo_sOH2+        3.979e-008       0.010  3.979e-008      -7.400
Hfo_sOH          1.591e-008       0.004  1.591e-008      -7.798
Hfo_sOHBa+2      1.640e-009       0.000  1.640e-009      -8.785
Hfo_sO-          1.457e-010       0.000  1.457e-010      -9.836

Hfo           
 1.199e-004  Surface charge, eq

Hfo_w         
 1.561e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.042e-004       0.668  1.042e-004      -3.982
Hfo_wOH          4.167e-005       0.267  4.167e-005      -4.380
Hfo_wOFe+        6.250e-006       0.040  6.250e-006      -5.204
Hfo_wOMn+        2.167e-006       0.014  2.167e-006      -5.664
Hfo_wOCa+        7.871e-007       0.005  7.871e-007      -6.104
Hfo_wOMg+        4.559e-007       0.003  4.559e-007      -6.341
Hfo_wO-          3.817e-007       0.002  3.817e-007      -6.418
Hfo_wOFeOH       1.311e-007       0.001  1.311e-007      -6.882
Hfo_wH2AsO3      8.165e-009       0.000  8.166e-009      -8.088
Hfo_wSO4-        1.565e-011       0.000  1.565e-011     -10.805
Hfo_wOHSO4-2     1.248e-011       0.000  1.248e-011     -10.904
Hfo_wOBa+        7.326e-012       0.000  7.326e-012     -11.135
Hfo_wOHAsO4-3    1.746e-017       0.000  1.746e-017     -16.758
Hfo_wHAsO4-      2.446e-018       0.000  2.446e-018     -17.612
Hfo_wH2AsO4      1.979e-019       0.000  1.979e-019     -18.704

Mno           
-4.662e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.487e-025       0.000  5.487e-025     -24.261
Mno_O3Ca         3.404e-026       0.000  3.404e-026     -25.468
Mno_O3-2         2.752e-026       0.000  2.752e-026     -25.560
Mno_O3HMn+       9.665e-027       0.000  9.665e-027     -26.015
Mno_O3H-         1.215e-027       0.000  1.215e-027     -26.915
Mno_O3Na-        5.759e-028       0.000  5.759e-028     -27.240
Mno_O3HCa+       5.232e-028       0.000  5.232e-028     -27.281
Mno_O3Mg         4.216e-028       0.000  4.216e-028     -27.375
Mno_O3Ba         1.491e-028       0.000  1.491e-028     -27.826
Mno_O3HMg+       4.388e-030       0.000  4.388e-030     -29.358
Mno_O3HBa+       4.099e-030       0.000  4.100e-030     -29.387
Mno_O3HNa        2.373e-030       0.000  2.373e-030     -29.625
Mno_O3H2         4.029e-032       0.000  4.029e-032     -31.395



Mno_O3H3+        3.575e-037       0.000  3.575e-037     -36.447
Mno_O3H3Cl       8.822e-040       0.000  8.822e-040     -39.054

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.228e-007  3.228e-007
Ba               5.442e-007  5.442e-007
C                1.371e-002  1.371e-002
Ca               2.618e-003  2.618e-003
Cl               9.873e-005  9.873e-005
Fe               8.359e-005  8.359e-005
K                1.893e-005  1.893e-005
Mg               8.441e-005  8.441e-005
Mn               4.509e-005  4.509e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.892      Charge balance
                                       pe  =  -3.920      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.425e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.122e-003
                       Total CO2 (mol/kg)  =  7.481e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.205e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.76
                               Iterations  =  48
                                  Total H  = 1.110433e+002
                                  Total O  = 5.552703e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.396e-007  1.283e-007    -6.855    -6.892    -0.037
   OH-                   8.586e-008  7.803e-008    -7.066    -7.108    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.228e-007
   AsS(OH)(HS)-          3.220e-007  2.926e-007    -6.492    -6.534    -0.042
   H3AsO3                7.606e-010  7.621e-010    -9.119    -9.118     0.001
   H2AsO3-               4.629e-012  4.207e-012   -11.335   -11.376    -0.042
   As3S4(HS)2-           7.196e-016  6.540e-016   -15.143   -15.184    -0.042
   H4AsO3+               5.329e-017  4.843e-017   -16.273   -16.315    -0.042
   HAsO3-2               9.593e-020  6.544e-020   -19.018   -19.184    -0.166
   AsO3-3                2.407e-028  1.018e-028   -27.618   -27.992    -0.374
As(5)           2.214e-018
   H2AsO4-               1.288e-018  1.171e-018   -17.890   -17.932    -0.042
   HAsO4-2               9.257e-019  6.314e-019   -18.034   -18.200    -0.166
   H3AsO4                2.990e-023  2.996e-023   -22.524   -22.523     0.001
   AsO4-3                2.606e-023  1.102e-023   -22.584   -22.958    -0.374
Ba              5.442e-007
   Ba+2                  5.239e-007  3.574e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.991e-008  1.810e-008    -7.701    -7.742    -0.042
   BaCO3                 3.559e-010  3.566e-010    -9.449    -9.448     0.001
   BaSO4                 8.686e-012  8.703e-012   -11.061   -11.060     0.001
   BaOH+                 1.039e-013  9.439e-014   -12.984   -13.025    -0.042
C(-4)           6.225e-003
   CH4                   6.225e-003  6.237e-003    -2.206    -2.205     0.001
C(4)            7.481e-003
   HCO3-                 5.795e-003  5.282e-003    -2.237    -2.277    -0.040
   CO2                   1.521e-003  1.524e-003    -2.818    -2.817     0.001



   CaHCO3+               1.271e-004  1.156e-004    -3.896    -3.937    -0.042
   MnHCO3+               1.093e-005  9.930e-006    -4.962    -5.003    -0.042
   FeHCO3+               1.068e-005  9.704e-006    -4.972    -5.013    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.799e-006  3.452e-006    -5.420    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.797e-006  1.931e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.853e-007  5.865e-007    -6.233    -6.232     0.001
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   BaHCO3+               1.991e-008  1.810e-008    -7.701    -7.742    -0.042
   NaCO3-                7.813e-009  7.101e-009    -8.107    -8.149    -0.042
   BaCO3                 3.559e-010  3.566e-010    -9.449    -9.448     0.001
Ca              2.618e-003
   Ca+2                  2.485e-003  1.715e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.271e-004  1.156e-004    -3.896    -3.937    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.659e-008  1.663e-008    -7.780    -7.779     0.001
   CaOH+                 2.441e-009  2.219e-009    -8.612    -8.654    -0.042
   CaHSO4+               1.375e-014  1.249e-014   -13.862   -13.903    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.958e-005    -4.006    -4.048    -0.042
   MnCl+                 8.470e-009  7.698e-009    -8.072    -8.114    -0.042
   FeCl+                 2.500e-009  2.272e-009    -8.602    -8.644    -0.042
   MnCl2                 3.004e-013  3.010e-013   -12.522   -12.521     0.001
   MnCl3-                8.172e-018  7.427e-018   -17.088   -17.129    -0.042
   FeCl+2                8.373e-025  5.712e-025   -24.077   -24.243    -0.166
   FeCl2+                2.515e-028  2.286e-028   -27.599   -27.641    -0.042
   FeCl3                 2.044e-033  2.047e-033   -32.690   -32.689     0.001
Fe(2)           8.359e-005
   Fe(HS)2               4.480e-005  4.488e-005    -4.349    -4.348     0.001
   Fe+2                  2.693e-005  1.837e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.068e-005  9.704e-006    -4.972    -5.013    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.816e-007  2.559e-007    -6.550    -6.592    -0.042
   FeOH+                 4.982e-008  4.528e-008    -7.303    -7.344    -0.042
   FeCl+                 2.500e-009  2.272e-009    -8.602    -8.644    -0.042
   FeSO4                 1.584e-010  1.587e-010    -9.800    -9.799     0.001
   Fe(OH)2               2.998e-012  3.004e-012   -11.523   -11.522     0.001
   Fe(OH)3-              9.572e-016  8.699e-016   -15.019   -15.061    -0.042
   FeHSO4+               1.472e-016  1.338e-016   -15.832   -15.873    -0.042
Fe(3)           5.789e-014
   Fe(OH)2+              3.017e-014  2.742e-014   -13.520   -13.562    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.154e-016  1.957e-016   -15.667   -15.708    -0.042
   FeOH+2                1.558e-017  1.062e-017   -16.808   -16.974    -0.166
   Fe+3                  4.992e-022  2.111e-022   -21.302   -21.675    -0.374
   FeCl+2                8.373e-025  5.712e-025   -24.077   -24.243    -0.166
   FeSO4+                1.238e-025  1.125e-025   -24.907   -24.949    -0.042
   FeCl2+                2.515e-028  2.286e-028   -27.599   -27.641    -0.042
   Fe(SO4)2-             1.316e-031  1.196e-031   -30.881   -30.922    -0.042
   FeHSO4+2              5.663e-032  3.863e-032   -31.247   -31.413    -0.166
   Fe2(OH)2+4            1.403e-032  3.038e-033   -31.853   -32.517    -0.664
   FeCl3                 2.044e-033  2.047e-033   -32.690   -32.689     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.721   -43.759    -1.038
H(0)            1.605e-009
   H2                    8.027e-010  8.042e-010    -9.095    -9.095     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.452e-012  5.863e-012   -11.190   -11.232    -0.042
Mg              8.441e-005
   Mg+2                  8.050e-005  5.586e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.799e-006  3.452e-006    -5.420    -5.462    -0.042
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   MgOH+                 1.739e-009  1.581e-009    -8.760    -8.801    -0.042
   MgSO4                 6.350e-010  6.362e-010    -9.197    -9.196     0.001
Mn(2)           4.509e-005



   Mn+2                  3.092e-005  2.109e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.093e-005  9.930e-006    -4.962    -5.003    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.470e-009  7.698e-009    -8.072    -8.114    -0.042
   MnOH+                 4.650e-009  4.226e-009    -8.333    -8.374    -0.042
   MnSO4                 1.819e-010  1.822e-010    -9.740    -9.739     0.001
   MnCl2                 3.004e-013  3.010e-013   -12.522   -12.521     0.001
   MnCl3-                8.172e-018  7.427e-018   -17.088   -17.129    -0.042
   Mn(OH)3-              1.742e-019  1.583e-019   -18.759   -18.801    -0.042
Mn(3)           1.855e-034
   Mn+3                  1.855e-034  7.844e-035   -33.732   -34.105    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.493   -83.660    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.922   -96.963    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.853e-007  5.865e-007    -6.233    -6.232     0.001
   NaCO3-                7.813e-009  7.101e-009    -8.107    -8.149    -0.042
   NaSO4-                5.290e-011  4.808e-011   -10.277   -10.318    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.192   -74.191     0.001
S(-2)           2.088e-004
   H2S                   5.860e-005  5.872e-005    -4.232    -4.231     0.001
   HS-                   5.761e-005  5.236e-005    -4.239    -4.281    -0.042
   Fe(HS)2               4.480e-005  4.488e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.220e-007  2.926e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.816e-007  2.559e-007    -6.550    -6.592    -0.042
   S5-2                  1.423e-007  1.037e-007    -6.847    -6.984    -0.137
   S4-2                  8.425e-008  6.052e-008    -7.074    -7.218    -0.144
   S6-2                  7.268e-008  5.369e-008    -7.139    -7.270    -0.132
   S-2                   7.228e-011  4.931e-011   -10.141   -10.307    -0.166
   S3-2                  3.017e-011  2.133e-011   -10.520   -10.671    -0.151
   S2-2                  1.735e-012  1.210e-012   -11.761   -11.917    -0.156
   As3S4(HS)2-           7.196e-016  6.540e-016   -15.143   -15.184    -0.042
S(6)            8.833e-008
   SO4-2                 7.069e-008  4.859e-008    -7.151    -7.313    -0.163
   CaSO4                 1.659e-008  1.663e-008    -7.780    -7.779     0.001
   MgSO4                 6.350e-010  6.362e-010    -9.197    -9.196     0.001
   MnSO4                 1.819e-010  1.822e-010    -9.740    -9.739     0.001
   FeSO4                 1.584e-010  1.587e-010    -9.800    -9.799     0.001
   NaSO4-                5.290e-011  4.808e-011   -10.277   -10.318    -0.042
   BaSO4                 8.686e-012  8.703e-012   -11.061   -11.060     0.001
   KSO4-                 6.452e-012  5.863e-012   -11.190   -11.232    -0.042
   HSO4-                 6.667e-013  6.059e-013   -12.176   -12.218    -0.042
   CaHSO4+               1.375e-014  1.249e-014   -13.862   -13.903    -0.042
   FeHSO4+               1.472e-016  1.338e-016   -15.832   -15.873    -0.042
   FeSO4+                1.238e-025  1.125e-025   -24.907   -24.949    -0.042
   Fe(SO4)2-             1.316e-031  1.196e-031   -30.881   -30.922    -0.042
   FeHSO4+2              5.663e-032  3.863e-032   -31.247   -31.413    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.08   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.05    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.79  -13.76   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.65   -2.21   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.50  -10.08   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.58  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.63  -43.46   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.86  -43.07   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.73  -42.01   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.80  -45.19   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.61  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.44  -90.15   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.66  -11.99    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.54  -14.72   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 70.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.80  -13.77   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.466e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.682e-003 -2.918e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.199e-004  4.199e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.829e-003  2.829e-003

------------------------------Surface composition------------------------------

Hfo           
 1.180e-004  Surface charge, eq

Hfo_s         
 3.841e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.506e-006       0.652  2.506e-006      -5.601
Hfo_sOMn+        1.026e-006       0.267  1.026e-006      -5.989
Hfo_sOFe+        2.519e-007       0.066  2.519e-007      -6.599
Hfo_sOH2+        3.913e-008       0.010  3.913e-008      -7.408
Hfo_sOH          1.566e-008       0.004  1.566e-008      -7.805
Hfo_sOHBa+2      1.615e-009       0.000  1.615e-009      -8.792
Hfo_sO-          1.437e-010       0.000  1.437e-010      -9.843

Hfo           
 1.180e-004  Surface charge, eq

Hfo_w         
 1.536e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.025e-004       0.667  1.025e-004      -3.989
Hfo_wOH          4.105e-005       0.267  4.105e-005      -4.387
Hfo_wOFe+        6.162e-006       0.040  6.162e-006      -5.210
Hfo_wOMn+        2.137e-006       0.014  2.137e-006      -5.670
Hfo_wOCa+        7.760e-007       0.005  7.760e-007      -6.110
Hfo_wOMg+        4.497e-007       0.003  4.497e-007      -6.347
Hfo_wO-          3.765e-007       0.002  3.765e-007      -6.424
Hfo_wOFeOH       1.294e-007       0.001  1.294e-007      -6.888
Hfo_wH2AsO3      8.051e-009       0.000  8.051e-009      -8.094
Hfo_wSO4-        1.519e-011       0.000  1.519e-011     -10.818
Hfo_wOHSO4-2     1.213e-011       0.000  1.213e-011     -10.916
Hfo_wOBa+        7.227e-012       0.000  7.227e-012     -11.141
Hfo_wOHAsO4-3    1.721e-017       0.000  1.721e-017     -16.764
Hfo_wHAsO4-      2.405e-018       0.000  2.405e-018     -17.619



Hfo_wH2AsO4      1.944e-019       0.000  1.944e-019     -18.711

Mno           
-3.205e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.769e-025       0.000  3.769e-025     -24.424
Mno_O3Ca         2.339e-026       0.000  2.339e-026     -25.631
Mno_O3-2         1.891e-026       0.000  1.891e-026     -25.723
Mno_O3HMn+       6.632e-027       0.000  6.632e-027     -26.178
Mno_O3H-         8.341e-028       0.000  8.341e-028     -27.079
Mno_O3Na-        3.958e-028       0.000  3.958e-028     -27.403
Mno_O3HCa+       3.590e-028       0.000  3.590e-028     -27.445
Mno_O3Mg         2.898e-028       0.000  2.898e-028     -27.538
Mno_O3Ba         1.025e-028       0.000  1.025e-028     -27.989
Mno_O3HMg+       3.013e-030       0.000  3.013e-030     -29.521
Mno_O3HBa+       2.815e-030       0.000  2.815e-030     -29.551
Mno_O3HNa        1.629e-030       0.000  1.629e-030     -29.788
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559
Mno_O3H3+        2.449e-037       0.000  2.449e-037     -36.611
Mno_O3H3Cl       6.042e-040       0.000  6.042e-040     -39.219

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.229e-007  3.229e-007
Ba               5.442e-007  5.442e-007
C                1.378e-002  1.378e-002
Ca               2.617e-003  2.617e-003
Cl               9.873e-005  9.873e-005
Fe               8.358e-005  8.358e-005
K                1.893e-005  1.893e-005
Mg               8.441e-005  8.441e-005
Mn               4.506e-005  4.506e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.892      Charge balance
                                       pe  =  -3.921      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.420e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.117e-003
                       Total CO2 (mol/kg)  =  7.473e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.186e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.75
                               Iterations  =  37
                                  Total H  = 1.110439e+002
                                  Total O  = 5.552711e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.394e-007  1.281e-007    -6.856    -6.892    -0.037
   OH-                   8.596e-008  7.812e-008    -7.066    -7.107    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.229e-007
   AsS(OH)(HS)-          3.221e-007  2.928e-007    -6.492    -6.533    -0.042



   H3AsO3                7.613e-010  7.628e-010    -9.118    -9.118     0.001
   H2AsO3-               4.638e-012  4.215e-012   -11.334   -11.375    -0.042
   As3S4(HS)2-           7.187e-016  6.532e-016   -15.143   -15.185    -0.042
   H4AsO3+               5.327e-017  4.841e-017   -16.274   -16.315    -0.042
   HAsO3-2               9.623e-020  6.565e-020   -19.017   -19.183    -0.166
   AsO3-3                2.417e-028  1.022e-028   -27.617   -27.990    -0.374
As(5)           2.211e-018
   H2AsO4-               1.286e-018  1.168e-018   -17.891   -17.932    -0.042
   HAsO4-2               9.249e-019  6.310e-019   -18.034   -18.200    -0.166
   H3AsO4                2.981e-023  2.987e-023   -22.526   -22.525     0.001
   AsO4-3                2.607e-023  1.103e-023   -22.584   -22.958    -0.374
Ba              5.442e-007
   Ba+2                  5.240e-007  3.575e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.990e-008  1.808e-008    -7.701    -7.743    -0.042
   BaCO3                 3.561e-010  3.568e-010    -9.448    -9.448     0.001
   BaSO4                 8.567e-012  8.584e-012   -11.067   -11.066     0.001
   BaOH+                 1.040e-013  9.452e-014   -12.983   -13.024    -0.042
C(-4)           6.310e-003
   CH4                   6.310e-003  6.322e-003    -2.200    -2.199     0.001
C(4)            7.473e-003
   HCO3-                 5.790e-003  5.278e-003    -2.237    -2.278    -0.040
   CO2                   1.518e-003  1.521e-003    -2.819    -2.818     0.001
   CaHCO3+               1.270e-004  1.154e-004    -3.896    -3.938    -0.042
   MnHCO3+               1.091e-005  9.918e-006    -4.962    -5.004    -0.042
   FeHCO3+               1.066e-005  9.693e-006    -4.972    -5.014    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.797e-006  3.450e-006    -5.421    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.798e-006  1.932e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.849e-007  5.860e-007    -6.233    -6.232     0.001
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   BaHCO3+               1.990e-008  1.808e-008    -7.701    -7.743    -0.042
   NaCO3-                7.816e-009  7.104e-009    -8.107    -8.149    -0.042
   BaCO3                 3.561e-010  3.568e-010    -9.448    -9.448     0.001
Ca              2.617e-003
   Ca+2                  2.484e-003  1.714e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.270e-004  1.154e-004    -3.896    -3.938    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.636e-008  1.639e-008    -7.786    -7.785     0.001
   CaOH+                 2.443e-009  2.220e-009    -8.612    -8.654    -0.042
   CaHSO4+               1.354e-014  1.230e-014   -13.869   -13.910    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.467e-009  7.695e-009    -8.072    -8.114    -0.042
   FeCl+                 2.499e-009  2.271e-009    -8.602    -8.644    -0.042
   MnCl2                 3.003e-013  3.009e-013   -12.522   -12.522     0.001
   MnCl3-                8.170e-018  7.425e-018   -17.088   -17.129    -0.042
   FeCl+2                8.343e-025  5.692e-025   -24.079   -24.245    -0.166
   FeCl2+                2.506e-028  2.278e-028   -27.601   -27.643    -0.042
   FeCl3                 2.037e-033  2.040e-033   -32.691   -32.690     0.001
Fe(2)           8.358e-005
   Fe(HS)2               4.481e-005  4.490e-005    -4.349    -4.348     0.001
   Fe+2                  2.692e-005  1.836e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.066e-005  9.693e-006    -4.972    -5.014    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.818e-007  2.561e-007    -6.550    -6.592    -0.042
   FeOH+                 4.986e-008  4.532e-008    -7.302    -7.344    -0.042
   FeCl+                 2.499e-009  2.271e-009    -8.602    -8.644    -0.042
   FeSO4                 1.562e-010  1.565e-010    -9.806    -9.806     0.001
   Fe(OH)2               3.004e-012  3.010e-012   -11.522   -11.521     0.001
   Fe(OH)3-              9.602e-016  8.726e-016   -15.018   -15.059    -0.042
   FeHSO4+               1.450e-016  1.318e-016   -15.839   -15.880    -0.042
Fe(3)           5.785e-014
   Fe(OH)2+              3.014e-014  2.739e-014   -13.521   -13.562    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.156e-016  1.960e-016   -15.666   -15.708    -0.042



   FeOH+2                1.554e-017  1.060e-017   -16.809   -16.975    -0.166
   Fe+3                  4.974e-022  2.104e-022   -21.303   -21.677    -0.374
   FeCl+2                8.343e-025  5.692e-025   -24.079   -24.245    -0.166
   FeSO4+                1.216e-025  1.105e-025   -24.915   -24.957    -0.042
   FeCl2+                2.506e-028  2.278e-028   -27.601   -27.643    -0.042
   Fe(SO4)2-             1.275e-031  1.159e-031   -30.895   -30.936    -0.042
   FeHSO4+2              5.558e-032  3.792e-032   -31.255   -31.421    -0.166
   Fe2(OH)2+4            1.396e-032  3.024e-033   -31.855   -32.519    -0.664
   FeCl3                 2.037e-033  2.040e-033   -32.691   -32.690     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.724   -43.762    -1.038
H(0)            1.612e-009
   H2                    8.058e-010  8.074e-010    -9.094    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.362e-012  5.782e-012   -11.196   -11.238    -0.042
Mg              8.441e-005
   Mg+2                  8.051e-005  5.587e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.797e-006  3.450e-006    -5.421    -5.462    -0.042
   MgCO3                 1.028e-007  1.030e-007    -6.988    -6.987     0.001
   MgOH+                 1.742e-009  1.583e-009    -8.759    -8.801    -0.042
   MgSO4                 6.263e-010  6.275e-010    -9.203    -9.202     0.001
Mn(2)           4.506e-005
   Mn+2                  3.091e-005  2.108e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.091e-005  9.918e-006    -4.962    -5.004    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.467e-009  7.695e-009    -8.072    -8.114    -0.042
   MnOH+                 4.653e-009  4.229e-009    -8.332    -8.374    -0.042
   MnSO4                 1.793e-010  1.796e-010    -9.746    -9.746     0.001
   MnCl2                 3.003e-013  3.009e-013   -12.522   -12.522     0.001
   MnCl3-                8.170e-018  7.425e-018   -17.088   -17.129    -0.042
   Mn(OH)3-              1.747e-019  1.588e-019   -18.758   -18.799    -0.042
Mn(3)           1.848e-034
   Mn+3                  1.848e-034  7.816e-035   -33.733   -34.107    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.495   -83.661    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.924   -96.966    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.849e-007  5.860e-007    -6.233    -6.232     0.001
   NaCO3-                7.816e-009  7.104e-009    -8.107    -8.149    -0.042
   NaSO4-                5.217e-011  4.741e-011   -10.283   -10.324    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.195   -74.194     0.001
S(-2)           2.088e-004
   H2S                   5.855e-005  5.867e-005    -4.232    -4.232     0.001
   HS-                   5.763e-005  5.238e-005    -4.239    -4.281    -0.042
   Fe(HS)2               4.481e-005  4.490e-005    -4.349    -4.348     0.001
   AsS(OH)(HS)-          3.221e-007  2.928e-007    -6.492    -6.533    -0.042
   Fe(HS)3-              2.818e-007  2.561e-007    -6.550    -6.592    -0.042
   S5-2                  1.425e-007  1.039e-007    -6.846    -6.983    -0.137
   S4-2                  8.438e-008  6.061e-008    -7.074    -7.217    -0.144
   S6-2                  7.278e-008  5.377e-008    -7.138    -7.269    -0.131
   S-2                   7.238e-011  4.938e-011   -10.140   -10.306    -0.166
   S3-2                  3.021e-011  2.136e-011   -10.520   -10.670    -0.151
   S2-2                  1.737e-012  1.212e-012   -11.760   -11.916    -0.156
   As3S4(HS)2-           7.187e-016  6.532e-016   -15.143   -15.185    -0.042
S(6)            8.709e-008
   SO4-2                 6.971e-008  4.791e-008    -7.157    -7.320    -0.163
   CaSO4                 1.636e-008  1.639e-008    -7.786    -7.785     0.001
   MgSO4                 6.263e-010  6.275e-010    -9.203    -9.202     0.001
   MnSO4                 1.793e-010  1.796e-010    -9.746    -9.746     0.001
   FeSO4                 1.562e-010  1.565e-010    -9.806    -9.806     0.001
   NaSO4-                5.217e-011  4.741e-011   -10.283   -10.324    -0.042
   BaSO4                 8.567e-012  8.584e-012   -11.067   -11.066     0.001
   KSO4-                 6.362e-012  5.782e-012   -11.196   -11.238    -0.042
   HSO4-                 6.567e-013  5.968e-013   -12.183   -12.224    -0.042



   CaHSO4+               1.354e-014  1.230e-014   -13.869   -13.910    -0.042
   FeHSO4+               1.450e-016  1.318e-016   -15.839   -15.880    -0.042
   FeSO4+                1.216e-025  1.105e-025   -24.915   -24.957    -0.042
   Fe(SO4)2-             1.275e-031  1.159e-031   -30.895   -30.936    -0.042
   FeHSO4+2              5.558e-032  3.792e-032   -31.255   -31.421    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.04   -0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -15.15  -65.26  -50.11  Ba3(AsO4)2
Barite           -3.80  -13.77   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.50  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.65  -43.48   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.87  -43.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.74  -42.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.82  -45.21   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.46  -90.17   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.66  -12.00    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3



Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.35  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.55  -14.73   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 71.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.420e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.80  -13.77   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.464e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.561e-003 -3.039e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.200e-004  4.200e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.950e-003  2.950e-003

------------------------------Surface composition------------------------------

Hfo           
 1.161e-004  Surface charge, eq

Hfo_s         
 3.780e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.466e-006       0.652  2.466e-006      -5.608
Hfo_sOMn+        1.011e-006       0.267  1.011e-006      -5.995
Hfo_sOFe+        2.481e-007       0.066  2.481e-007      -6.605
Hfo_sOH2+        3.847e-008       0.010  3.847e-008      -7.415
Hfo_sOH          1.542e-008       0.004  1.542e-008      -7.812
Hfo_sOHBa+2      1.590e-009       0.000  1.590e-009      -8.799
Hfo_sO-          1.416e-010       0.000  1.416e-010      -9.849



Hfo           
 1.161e-004  Surface charge, eq

Hfo_w         
 1.512e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.009e-004       0.667  1.009e-004      -3.996
Hfo_wOH          4.043e-005       0.267  4.043e-005      -4.393
Hfo_wOFe+        6.074e-006       0.040  6.074e-006      -5.217
Hfo_wOMn+        2.106e-006       0.014  2.106e-006      -5.677
Hfo_wOCa+        7.649e-007       0.005  7.649e-007      -6.116
Hfo_wOMg+        4.435e-007       0.003  4.435e-007      -6.353
Hfo_wO-          3.713e-007       0.002  3.713e-007      -6.430
Hfo_wOFeOH       1.277e-007       0.001  1.277e-007      -6.894
Hfo_wH2AsO3      7.937e-009       0.000  7.937e-009      -8.100
Hfo_wSO4-        1.474e-011       0.000  1.474e-011     -10.832
Hfo_wOHSO4-2     1.178e-011       0.000  1.178e-011     -10.929
Hfo_wOBa+        7.128e-012       0.000  7.128e-012     -11.147
Hfo_wOHAsO4-3    1.696e-017       0.000  1.696e-017     -16.771
Hfo_wHAsO4-      2.364e-018       0.000  2.364e-018     -17.626
Hfo_wH2AsO4      1.909e-019       0.000  1.909e-019     -18.719

Mno           
-1.163e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.367e-028       0.000  1.367e-028     -27.864
Mno_O3Ca         8.482e-030       0.000  8.482e-030     -29.072
Mno_O3-2         6.861e-030       0.000  6.861e-030     -29.164
Mno_O3HMn+       2.402e-030       0.000  2.402e-030     -29.619
Mno_O3H-         3.023e-031       0.000  3.023e-031     -30.520
Mno_O3Na-        1.436e-031       0.000  1.436e-031     -30.843
Mno_O3HCa+       1.301e-031       0.000  1.301e-031     -30.886
Mno_O3Mg         1.052e-031       0.000  1.052e-031     -30.978
Mno_O3Ba         3.719e-032       0.000  3.719e-032     -31.430
Mno_O3HMg+       1.092e-033       0.000  1.092e-033     -32.962
Mno_O3HBa+       1.020e-033       0.000  1.020e-033     -32.991
Mno_O3HNa        5.903e-034       0.000  5.903e-034     -33.229
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.853e-041       0.000  8.853e-041     -40.053
Mno_O3H3Cl       2.184e-043       0.000  2.184e-043     -42.661

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.230e-007  3.230e-007
Ba               5.442e-007  5.442e-007
C                1.386e-002  1.386e-002
Ca               2.615e-003  2.615e-003
Cl               9.873e-005  9.873e-005
Fe               8.356e-005  8.357e-005
K                1.893e-005  1.893e-005
Mg               8.442e-005  8.442e-005
Mn               4.503e-005  4.503e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.893      Charge balance
                                       pe  =  -3.922      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  8.416e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.112e-003
                       Total CO2 (mol/kg)  =  7.466e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.168e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.74
                               Iterations  =  43
                                  Total H  = 1.110444e+002
                                  Total O  = 5.552718e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.393e-007  1.280e-007    -6.856    -6.893    -0.037
   OH-                   8.605e-008  7.821e-008    -7.065    -7.107    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.230e-007
   AsS(OH)(HS)-          3.222e-007  2.929e-007    -6.492    -6.533    -0.042
   H3AsO3                7.619e-010  7.634e-010    -9.118    -9.117     0.001
   H2AsO3-               4.647e-012  4.223e-012   -11.333   -11.374    -0.042
   As3S4(HS)2-           7.179e-016  6.524e-016   -15.144   -15.185    -0.042
   H4AsO3+               5.325e-017  4.840e-017   -16.274   -16.315    -0.042
   HAsO3-2               9.652e-020  6.585e-020   -19.015   -19.181    -0.166
   AsO3-3                2.427e-028  1.027e-028   -27.615   -27.988    -0.374
As(5)           2.208e-018
   H2AsO4-               1.283e-018  1.166e-018   -17.892   -17.933    -0.042
   HAsO4-2               9.242e-019  6.306e-019   -18.034   -18.200    -0.166
   H3AsO4                2.972e-023  2.978e-023   -22.527   -22.526     0.001
   AsO4-3                2.608e-023  1.103e-023   -22.584   -22.957    -0.374
Ba              5.442e-007
   Ba+2                  5.240e-007  3.575e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.989e-008  1.807e-008    -7.701    -7.743    -0.042
   BaCO3                 3.563e-010  3.570e-010    -9.448    -9.447     0.001
   BaSO4                 8.451e-012  8.468e-012   -11.073   -11.072     0.001
   BaOH+                 1.041e-013  9.464e-014   -12.982   -13.024    -0.042
C(-4)           6.395e-003
   CH4                   6.395e-003  6.407e-003    -2.194    -2.193     0.001
C(4)            7.466e-003
   HCO3-                 5.786e-003  5.274e-003    -2.238    -2.278    -0.040
   CO2                   1.515e-003  1.518e-003    -2.820    -2.819     0.001
   CaHCO3+               1.268e-004  1.153e-004    -3.897    -3.938    -0.042
   MnHCO3+               1.090e-005  9.907e-006    -4.963    -5.004    -0.042
   FeHCO3+               1.065e-005  9.681e-006    -4.973    -5.014    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.794e-006  3.449e-006    -5.421    -5.462    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.799e-006  1.933e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.845e-007  5.856e-007    -6.233    -6.232     0.001
   MgCO3                 1.029e-007  1.031e-007    -6.988    -6.987     0.001
   BaHCO3+               1.989e-008  1.807e-008    -7.701    -7.743    -0.042
   NaCO3-                7.819e-009  7.107e-009    -8.107    -8.148    -0.042
   BaCO3                 3.563e-010  3.570e-010    -9.448    -9.447     0.001
Ca              2.615e-003
   Ca+2                  2.483e-003  1.714e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.268e-004  1.153e-004    -3.897    -3.938    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.613e-008  1.616e-008    -7.792    -7.792     0.001
   CaOH+                 2.445e-009  2.222e-009    -8.612    -8.653    -0.042
   CaHSO4+               1.333e-014  1.211e-014   -13.875   -13.917    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.463e-009  7.692e-009    -8.072    -8.114    -0.042



   FeCl+                 2.498e-009  2.270e-009    -8.602    -8.644    -0.042
   MnCl2                 3.002e-013  3.008e-013   -12.523   -12.522     0.001
   MnCl3-                8.167e-018  7.422e-018   -17.088   -17.129    -0.042
   FeCl+2                8.314e-025  5.672e-025   -24.080   -24.246    -0.166
   FeCl2+                2.498e-028  2.270e-028   -27.602   -27.644    -0.042
   FeCl3                 2.030e-033  2.034e-033   -32.693   -32.692     0.001
Fe(2)           8.356e-005
   Fe(HS)2               4.482e-005  4.491e-005    -4.348    -4.348     0.001
   Fe+2                  2.690e-005  1.836e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.065e-005  9.681e-006    -4.973    -5.014    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.819e-007  2.562e-007    -6.550    -6.591    -0.042
   FeOH+                 4.990e-008  4.535e-008    -7.302    -7.343    -0.042
   FeCl+                 2.498e-009  2.270e-009    -8.602    -8.644    -0.042
   FeSO4                 1.540e-010  1.543e-010    -9.813    -9.812     0.001
   Fe(OH)2               3.010e-012  3.016e-012   -11.521   -11.521     0.001
   Fe(OH)3-              9.631e-016  8.753e-016   -15.016   -15.058    -0.042
   FeHSO4+               1.428e-016  1.298e-016   -15.845   -15.887    -0.042
Fe(3)           5.781e-014
   Fe(OH)2+              3.010e-014  2.736e-014   -13.521   -13.563    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.159e-016  1.962e-016   -15.666   -15.707    -0.042
   FeOH+2                1.550e-017  1.058e-017   -16.810   -16.976    -0.166
   Fe+3                  4.956e-022  2.097e-022   -21.305   -21.678    -0.374
   FeCl+2                8.314e-025  5.672e-025   -24.080   -24.246    -0.166
   FeSO4+                1.195e-025  1.086e-025   -24.923   -24.964    -0.042
   FeCl2+                2.498e-028  2.270e-028   -27.602   -27.644    -0.042
   Fe(SO4)2-             1.236e-031  1.123e-031   -30.908   -30.950    -0.042
   FeHSO4+2              5.456e-032  3.723e-032   -31.263   -31.429    -0.166
   Fe2(OH)2+4            1.389e-032  3.010e-033   -31.857   -32.521    -0.664
   FeCl3                 2.030e-033  2.034e-033   -32.693   -32.692     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.727   -43.764    -1.038
H(0)            1.618e-009
   H2                    8.089e-010  8.104e-010    -9.092    -9.091     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.275e-012  5.703e-012   -11.202   -11.244    -0.042
Mg              8.442e-005
   Mg+2                  8.052e-005  5.588e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.794e-006  3.449e-006    -5.421    -5.462    -0.042
   MgCO3                 1.029e-007  1.031e-007    -6.988    -6.987     0.001
   MgOH+                 1.744e-009  1.585e-009    -8.758    -8.800    -0.042
   MgSO4                 6.179e-010  6.191e-010    -9.209    -9.208     0.001
Mn(2)           4.503e-005
   Mn+2                  3.089e-005  2.108e-005    -4.510    -4.676    -0.166
   MnHCO3+               1.090e-005  9.907e-006    -4.963    -5.004    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.463e-009  7.692e-009    -8.072    -8.114    -0.042
   MnOH+                 4.657e-009  4.232e-009    -8.332    -8.373    -0.042
   MnSO4                 1.768e-010  1.771e-010    -9.753    -9.752     0.001
   MnCl2                 3.002e-013  3.008e-013   -12.523   -12.522     0.001
   MnCl3-                8.167e-018  7.422e-018   -17.088   -17.129    -0.042
   Mn(OH)3-              1.753e-019  1.593e-019   -18.756   -18.798    -0.042
Mn(3)           1.841e-034
   Mn+3                  1.841e-034  7.789e-035   -33.735   -34.108    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.496   -83.663    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.927   -96.969    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.845e-007  5.856e-007    -6.233    -6.232     0.001
   NaCO3-                7.819e-009  7.107e-009    -8.107    -8.148    -0.042
   NaSO4-                5.146e-011  4.677e-011   -10.289   -10.330    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.199   -74.198     0.001
S(-2)           2.088e-004



   H2S                   5.851e-005  5.862e-005    -4.233    -4.232     0.001
   HS-                   5.765e-005  5.239e-005    -4.239    -4.281    -0.042
   Fe(HS)2               4.482e-005  4.491e-005    -4.348    -4.348     0.001
   AsS(OH)(HS)-          3.222e-007  2.929e-007    -6.492    -6.533    -0.042
   Fe(HS)3-              2.819e-007  2.562e-007    -6.550    -6.591    -0.042
   S5-2                  1.427e-007  1.040e-007    -6.846    -6.983    -0.137
   S4-2                  8.450e-008  6.070e-008    -7.073    -7.217    -0.144
   S6-2                  7.289e-008  5.385e-008    -7.137    -7.269    -0.131
   S-2                   7.248e-011  4.945e-011   -10.140   -10.306    -0.166
   S3-2                  3.026e-011  2.139e-011   -10.519   -10.670    -0.151
   S2-2                  1.740e-012  1.214e-012   -11.760   -11.916    -0.156
   As3S4(HS)2-           7.179e-016  6.524e-016   -15.144   -15.185    -0.042
S(6)            8.589e-008
   SO4-2                 6.875e-008  4.726e-008    -7.163    -7.326    -0.163
   CaSO4                 1.613e-008  1.616e-008    -7.792    -7.792     0.001
   MgSO4                 6.179e-010  6.191e-010    -9.209    -9.208     0.001
   MnSO4                 1.768e-010  1.771e-010    -9.753    -9.752     0.001
   FeSO4                 1.540e-010  1.543e-010    -9.813    -9.812     0.001
   NaSO4-                5.146e-011  4.677e-011   -10.289   -10.330    -0.042
   BaSO4                 8.451e-012  8.468e-012   -11.073   -11.072     0.001
   KSO4-                 6.275e-012  5.703e-012   -11.202   -11.244    -0.042
   HSO4-                 6.469e-013  5.879e-013   -12.189   -12.231    -0.042
   CaHSO4+               1.333e-014  1.211e-014   -13.875   -13.917    -0.042
   FeHSO4+               1.428e-016  1.298e-016   -15.845   -15.887    -0.042
   FeSO4+                1.195e-025  1.086e-025   -24.923   -24.964    -0.042
   Fe(SO4)2-             1.236e-031  1.123e-031   -30.908   -30.950    -0.042
   FeHSO4+2              5.456e-032  3.723e-032   -31.263   -31.429    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.80  -13.77   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.66  -43.49   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.88  -43.09   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.75  -42.03   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.83  -45.22   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.48  -90.19   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.67  -12.00    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.56  -14.73   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 72.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.440e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.81  -13.78   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004



Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.463e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.440e-003 -3.160e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.201e-004  4.201e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.071e-003  3.071e-003

------------------------------Surface composition------------------------------

Hfo           
 1.142e-004  Surface charge, eq

Hfo_s         
 3.720e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.425e-006       0.652  2.425e-006      -5.615
Hfo_sOMn+        9.955e-007       0.268  9.955e-007      -6.002
Hfo_sOFe+        2.444e-007       0.066  2.444e-007      -6.612
Hfo_sOH2+        3.781e-008       0.010  3.781e-008      -7.422
Hfo_sOH          1.517e-008       0.004  1.517e-008      -7.819
Hfo_sOHBa+2      1.564e-009       0.000  1.564e-009      -8.806
Hfo_sO-          1.394e-010       0.000  1.394e-010      -9.856

Hfo           
 1.142e-004  Surface charge, eq

Hfo_w         
 1.488e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.923e-005       0.667  9.923e-005      -4.003
Hfo_wOH          3.982e-005       0.268  3.982e-005      -4.400
Hfo_wOFe+        5.985e-006       0.040  5.985e-006      -5.223
Hfo_wOMn+        2.075e-006       0.014  2.075e-006      -5.683
Hfo_wOCa+        7.538e-007       0.005  7.538e-007      -6.123
Hfo_wOMg+        4.373e-007       0.003  4.373e-007      -6.359
Hfo_wO-          3.660e-007       0.002  3.660e-007      -6.437
Hfo_wOFeOH       1.260e-007       0.001  1.260e-007      -6.900
Hfo_wH2AsO3      7.821e-009       0.000  7.821e-009      -8.107
Hfo_wSO4-        1.430e-011       0.000  1.430e-011     -10.845
Hfo_wOHSO4-2     1.145e-011       0.000  1.145e-011     -10.941
Hfo_wOBa+        7.028e-012       0.000  7.028e-012     -11.153
Hfo_wOHAsO4-3    1.671e-017       0.000  1.671e-017     -16.777
Hfo_wHAsO4-      2.324e-018       0.000  2.324e-018     -17.634
Hfo_wH2AsO4      1.874e-019       0.000  1.874e-019     -18.727

Mno           
-3.222e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.784e-025       0.000  3.784e-025     -24.422
Mno_O3Ca         2.348e-026       0.000  2.348e-026     -25.629
Mno_O3-2         1.900e-026       0.000  1.900e-026     -25.721
Mno_O3HMn+       6.643e-027       0.000  6.643e-027     -26.178
Mno_O3H-         8.361e-028       0.000  8.361e-028     -27.078
Mno_O3Na-        3.976e-028       0.000  3.976e-028     -27.401
Mno_O3HCa+       3.596e-028       0.000  3.596e-028     -27.444
Mno_O3Mg         2.913e-028       0.000  2.913e-028     -27.536
Mno_O3Ba         1.030e-028       0.000  1.030e-028     -27.987
Mno_O3HMg+       3.021e-030       0.000  3.021e-030     -29.520
Mno_O3HBa+       2.822e-030       0.000  2.822e-030     -29.549
Mno_O3HNa        1.633e-030       0.000  1.633e-030     -29.787
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559
Mno_O3H3+        2.443e-037       0.000  2.443e-037     -36.612



Mno_O3H3Cl       6.029e-040       0.000  6.029e-040     -39.220

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.231e-007  3.231e-007
Ba               5.443e-007  5.443e-007
C                1.394e-002  1.394e-002
Ca               2.614e-003  2.614e-003
Cl               9.873e-005  9.873e-005
Fe               8.355e-005  8.355e-005
K                1.893e-005  1.893e-005
Mg               8.443e-005  8.443e-005
Mn               4.501e-005  4.501e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.893      Charge balance
                                       pe  =  -3.924      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.411e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.108e-003
                       Total CO2 (mol/kg)  =  7.458e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.149e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.72
                               Iterations  =  42
                                  Total H  = 1.110449e+002
                                  Total O  = 5.552725e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.391e-007  1.278e-007    -6.857    -6.893    -0.037
   OH-                   8.615e-008  7.830e-008    -7.065    -7.106    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.231e-007
   AsS(OH)(HS)-          3.224e-007  2.930e-007    -6.492    -6.533    -0.041
   H3AsO3                7.626e-010  7.640e-010    -9.118    -9.117     0.001
   H2AsO3-               4.656e-012  4.232e-012   -11.332   -11.373    -0.041
   As3S4(HS)2-           7.170e-016  6.517e-016   -15.144   -15.186    -0.041
   H4AsO3+               5.324e-017  4.838e-017   -16.274   -16.315    -0.041
   HAsO3-2               9.681e-020  6.606e-020   -19.014   -19.180    -0.166
   AsO3-3                2.437e-028  1.031e-028   -27.613   -27.987    -0.373
As(5)           2.205e-018
   H2AsO4-               1.281e-018  1.164e-018   -17.892   -17.934    -0.041
   HAsO4-2               9.235e-019  6.302e-019   -18.035   -18.201    -0.166
   H3AsO4                2.963e-023  2.969e-023   -22.528   -22.527     0.001
   AsO4-3                2.608e-023  1.104e-023   -22.584   -22.957    -0.373
Ba              5.443e-007
   Ba+2                  5.240e-007  3.576e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.987e-008  1.806e-008    -7.702    -7.743    -0.041
   BaCO3                 3.565e-010  3.572e-010    -9.448    -9.447     0.001
   BaSO4                 8.339e-012  8.355e-012   -11.079   -11.078     0.001
   BaOH+                 1.043e-013  9.476e-014   -12.982   -13.023    -0.041
C(-4)           6.480e-003
   CH4                   6.480e-003  6.492e-003    -2.188    -2.188     0.001
C(4)            7.458e-003
   HCO3-                 5.781e-003  5.270e-003    -2.238    -2.278    -0.040
   CO2                   1.512e-003  1.515e-003    -2.820    -2.820     0.001
   CaHCO3+               1.267e-004  1.152e-004    -3.897    -3.939    -0.041



   MnHCO3+               1.089e-005  9.896e-006    -4.963    -5.005    -0.041
   FeHCO3+               1.064e-005  9.670e-006    -4.973    -5.015    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.792e-006  3.447e-006    -5.421    -5.463    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.800e-006  1.934e-006    -5.553    -5.714    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.840e-007  5.852e-007    -6.234    -6.233     0.001
   MgCO3                 1.029e-007  1.031e-007    -6.987    -6.987     0.001
   BaHCO3+               1.987e-008  1.806e-008    -7.702    -7.743    -0.041
   NaCO3-                7.822e-009  7.110e-009    -8.107    -8.148    -0.041
   BaCO3                 3.565e-010  3.572e-010    -9.448    -9.447     0.001
Ca              2.614e-003
   Ca+2                  2.482e-003  1.713e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.267e-004  1.152e-004    -3.897    -3.939    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.590e-008  1.594e-008    -7.798    -7.798     0.001
   CaOH+                 2.447e-009  2.224e-009    -8.611    -8.653    -0.041
   CaHSO4+               1.313e-014  1.193e-014   -13.882   -13.923    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.460e-009  7.689e-009    -8.073    -8.114    -0.041
   FeCl+                 2.497e-009  2.269e-009    -8.603    -8.644    -0.041
   MnCl2                 3.001e-013  3.007e-013   -12.523   -12.522     0.001
   MnCl3-                8.164e-018  7.420e-018   -17.088   -17.130    -0.041
   FeCl+2                8.285e-025  5.653e-025   -24.082   -24.248    -0.166
   FeCl2+                2.489e-028  2.262e-028   -27.604   -27.645    -0.041
   FeCl3                 2.023e-033  2.027e-033   -32.694   -32.693     0.001
Fe(2)           8.355e-005
   Fe(HS)2               4.484e-005  4.492e-005    -4.348    -4.348     0.001
   Fe+2                  2.689e-005  1.835e-005    -4.570    -4.736    -0.166
   FeHCO3+               1.064e-005  9.670e-006    -4.973    -5.015    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.821e-007  2.564e-007    -6.550    -6.591    -0.041
   FeOH+                 4.993e-008  4.538e-008    -7.302    -7.343    -0.041
   FeCl+                 2.497e-009  2.269e-009    -8.603    -8.644    -0.041
   FeSO4                 1.518e-010  1.521e-010    -9.819    -9.818     0.001
   Fe(OH)2               3.015e-012  3.021e-012   -11.521   -11.520     0.001
   Fe(OH)3-              9.660e-016  8.779e-016   -15.015   -15.057    -0.041
   FeHSO4+               1.406e-016  1.278e-016   -15.852   -15.893    -0.041
Fe(3)           5.778e-014
   Fe(OH)2+              3.007e-014  2.733e-014   -13.522   -13.563    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.161e-016  1.964e-016   -15.665   -15.707    -0.041
   FeOH+2                1.546e-017  1.055e-017   -16.811   -16.977    -0.166
   Fe+3                  4.938e-022  2.089e-022   -21.306   -21.680    -0.373
   FeCl+2                8.285e-025  5.653e-025   -24.082   -24.248    -0.166
   FeSO4+                1.175e-025  1.068e-025   -24.930   -24.971    -0.041
   FeCl2+                2.489e-028  2.262e-028   -27.604   -27.645    -0.041
   Fe(SO4)2-             1.199e-031  1.089e-031   -30.921   -30.963    -0.041
   FeHSO4+2              5.358e-032  3.656e-032   -31.271   -31.437    -0.166
   Fe2(OH)2+4            1.382e-032  2.996e-033   -31.859   -32.523    -0.664
   FeCl3                 2.023e-033  2.027e-033   -32.694   -32.693     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.729   -43.767    -1.037
H(0)            1.624e-009
   H2                    8.119e-010  8.135e-010    -9.090    -9.090     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.191e-012  5.627e-012   -11.208   -11.250    -0.041
Mg              8.443e-005
   Mg+2                  8.053e-005  5.589e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.792e-006  3.447e-006    -5.421    -5.463    -0.041
   MgCO3                 1.029e-007  1.031e-007    -6.987    -6.987     0.001
   MgOH+                 1.746e-009  1.587e-009    -8.758    -8.799    -0.041
   MgSO4                 6.096e-010  6.108e-010    -9.215    -9.214     0.001
Mn(2)           4.501e-005
   Mn+2                  3.088e-005  2.107e-005    -4.510    -4.676    -0.166



   MnHCO3+               1.089e-005  9.896e-006    -4.963    -5.005    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.460e-009  7.689e-009    -8.073    -8.114    -0.041
   MnOH+                 4.660e-009  4.235e-009    -8.332    -8.373    -0.041
   MnSO4                 1.743e-010  1.747e-010    -9.759    -9.758     0.001
   MnCl2                 3.001e-013  3.007e-013   -12.523   -12.522     0.001
   MnCl3-                8.164e-018  7.420e-018   -17.088   -17.130    -0.041
   Mn(OH)3-              1.758e-019  1.598e-019   -18.755   -18.797    -0.041
Mn(3)           1.835e-034
   Mn+3                  1.835e-034  7.763e-035   -33.736   -34.110    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.498   -83.664    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.930   -96.972    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.840e-007  5.852e-007    -6.234    -6.233     0.001
   NaCO3-                7.822e-009  7.110e-009    -8.107    -8.148    -0.041
   NaSO4-                5.076e-011  4.613e-011   -10.294   -10.336    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.202   -74.201     0.001
S(-2)           2.088e-004
   H2S                   5.846e-005  5.857e-005    -4.233    -4.232     0.001
   HS-                   5.767e-005  5.241e-005    -4.239    -4.281    -0.041
   Fe(HS)2               4.484e-005  4.492e-005    -4.348    -4.348     0.001
   AsS(OH)(HS)-          3.224e-007  2.930e-007    -6.492    -6.533    -0.041
   Fe(HS)3-              2.821e-007  2.564e-007    -6.550    -6.591    -0.041
   S5-2                  1.429e-007  1.042e-007    -6.845    -6.982    -0.137
   S4-2                  8.461e-008  6.079e-008    -7.073    -7.216    -0.144
   S6-2                  7.299e-008  5.393e-008    -7.137    -7.268    -0.131
   S-2                   7.258e-011  4.953e-011   -10.139   -10.305    -0.166
   S3-2                  3.030e-011  2.142e-011   -10.519   -10.669    -0.151
   S2-2                  1.742e-012  1.216e-012   -11.759   -11.915    -0.156
   As3S4(HS)2-           7.170e-016  6.517e-016   -15.144   -15.186    -0.041
S(6)            8.472e-008
   SO4-2                 6.781e-008  4.662e-008    -7.169    -7.331    -0.163
   CaSO4                 1.590e-008  1.594e-008    -7.798    -7.798     0.001
   MgSO4                 6.096e-010  6.108e-010    -9.215    -9.214     0.001
   MnSO4                 1.743e-010  1.747e-010    -9.759    -9.758     0.001
   FeSO4                 1.518e-010  1.521e-010    -9.819    -9.818     0.001
   NaSO4-                5.076e-011  4.613e-011   -10.294   -10.336    -0.041
   BaSO4                 8.339e-012  8.355e-012   -11.079   -11.078     0.001
   KSO4-                 6.191e-012  5.627e-012   -11.208   -11.250    -0.041
   HSO4-                 6.374e-013  5.794e-013   -12.196   -12.237    -0.041
   CaHSO4+               1.313e-014  1.193e-014   -13.882   -13.923    -0.041
   FeHSO4+               1.406e-016  1.278e-016   -15.852   -15.893    -0.041
   FeSO4+                1.175e-025  1.068e-025   -24.930   -24.971    -0.041
   Fe(SO4)2-             1.199e-031  1.089e-031   -30.921   -30.963    -0.041
   FeHSO4+2              5.358e-032  3.656e-032   -31.271   -31.437    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.85  -51.75  -44.90  As2S3
As_native        -5.49  -18.03  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.81  -13.78   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.64  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.67  -43.50   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.90  -43.11   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.77  -42.05   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.85  -45.24   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.50  -90.21   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.45  -51.75  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.56  -14.74   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 73.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.460e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.81  -13.78   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.461e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.319e-003 -3.281e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.201e-004  4.201e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.192e-003  3.192e-003

------------------------------Surface composition------------------------------

Hfo           
 1.124e-004  Surface charge, eq

Hfo_s         
 3.659e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.385e-006       0.652  2.385e-006      -5.623
Hfo_sOMn+        9.800e-007       0.268  9.800e-007      -6.009
Hfo_sOFe+        2.406e-007       0.066  2.406e-007      -6.619
Hfo_sOH2+        3.715e-008       0.010  3.715e-008      -7.430
Hfo_sOH          1.492e-008       0.004  1.492e-008      -7.826
Hfo_sOHBa+2      1.539e-009       0.000  1.539e-009      -8.813
Hfo_sO-          1.373e-010       0.000  1.373e-010      -9.862

Hfo           
 1.124e-004  Surface charge, eq

Hfo_w         
 1.464e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.757e-005       0.667  9.757e-005      -4.011
Hfo_wOH          3.919e-005       0.268  3.919e-005      -4.407
Hfo_wOFe+        5.896e-006       0.040  5.896e-006      -5.229
Hfo_wOMn+        2.044e-006       0.014  2.044e-006      -5.689
Hfo_wOCa+        7.426e-007       0.005  7.426e-007      -6.129
Hfo_wOMg+        4.311e-007       0.003  4.311e-007      -6.365
Hfo_wO-          3.607e-007       0.002  3.607e-007      -6.443
Hfo_wOFeOH       1.243e-007       0.001  1.243e-007      -6.906
Hfo_wH2AsO3      7.706e-009       0.000  7.706e-009      -8.113
Hfo_wSO4-        1.387e-011       0.000  1.387e-011     -10.858
Hfo_wOHSO4-2     1.112e-011       0.000  1.112e-011     -10.954
Hfo_wOBa+        6.927e-012       0.000  6.927e-012     -11.159
Hfo_wOHAsO4-3    1.645e-017       0.000  1.645e-017     -16.784
Hfo_wHAsO4-      2.284e-018       0.000  2.284e-018     -17.641
Hfo_wH2AsO4      1.840e-019       0.000  1.840e-019     -18.735



Mno           
-3.230e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.791e-025       0.000  3.791e-025     -24.421
Mno_O3Ca         2.352e-026       0.000  2.352e-026     -25.629
Mno_O3-2         1.904e-026       0.000  1.904e-026     -25.720
Mno_O3HMn+       6.648e-027       0.000  6.648e-027     -26.177
Mno_O3H-         8.370e-028       0.000  8.370e-028     -27.077
Mno_O3Na-        3.986e-028       0.000  3.986e-028     -27.400
Mno_O3HCa+       3.599e-028       0.000  3.599e-028     -27.444
Mno_O3Mg         2.920e-028       0.000  2.920e-028     -27.535
Mno_O3Ba         1.033e-028       0.000  1.033e-028     -27.986
Mno_O3HMg+       3.025e-030       0.000  3.025e-030     -29.519
Mno_O3HBa+       2.826e-030       0.000  2.826e-030     -29.549
Mno_O3HNa        1.635e-030       0.000  1.635e-030     -29.787
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559
Mno_O3H3+        2.440e-037       0.000  2.440e-037     -36.613
Mno_O3H3Cl       6.022e-040       0.000  6.022e-040     -39.220

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.232e-007  3.232e-007
Ba               5.443e-007  5.443e-007
C                1.402e-002  1.402e-002
Ca               2.613e-003  2.613e-003
Cl               9.873e-005  9.873e-005
Fe               8.354e-005  8.354e-005
K                1.893e-005  1.893e-005
Mg               8.443e-005  8.443e-005
Mn               4.498e-005  4.498e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.894      Charge balance
                                       pe  =  -3.925      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.406e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.103e-003
                       Total CO2 (mol/kg)  =  7.451e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.130e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.71
                               Iterations  =  31
                                  Total H  = 1.110454e+002
                                  Total O  = 5.552733e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.389e-007  1.277e-007    -6.857    -6.894    -0.037
   OH-                   8.624e-008  7.839e-008    -7.064    -7.106    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.232e-007
   AsS(OH)(HS)-          3.225e-007  2.931e-007    -6.492    -6.533    -0.041
   H3AsO3                7.632e-010  7.647e-010    -9.117    -9.117     0.001



   H2AsO3-               4.665e-012  4.240e-012   -11.331   -11.373    -0.041
   As3S4(HS)2-           7.162e-016  6.510e-016   -15.145   -15.186    -0.041
   H4AsO3+               5.322e-017  4.837e-017   -16.274   -16.315    -0.041
   HAsO3-2               9.710e-020  6.626e-020   -19.013   -19.179    -0.166
   AsO3-3                2.447e-028  1.036e-028   -27.611   -27.985    -0.373
As(5)           2.202e-018
   H2AsO4-               1.279e-018  1.162e-018   -17.893   -17.935    -0.041
   HAsO4-2               9.228e-019  6.297e-019   -18.035   -18.201    -0.166
   H3AsO4                2.955e-023  2.961e-023   -22.529   -22.529     0.001
   AsO4-3                2.609e-023  1.104e-023   -22.584   -22.957    -0.373
Ba              5.443e-007
   Ba+2                  5.241e-007  3.576e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.986e-008  1.805e-008    -7.702    -7.743    -0.041
   BaCO3                 3.567e-010  3.574e-010    -9.448    -9.447     0.001
   BaSO4                 8.229e-012  8.245e-012   -11.085   -11.084     0.001
   BaOH+                 1.044e-013  9.489e-014   -12.981   -13.023    -0.041
C(-4)           6.564e-003
   CH4                   6.564e-003  6.577e-003    -2.183    -2.182     0.001
C(4)            7.451e-003
   HCO3-                 5.777e-003  5.266e-003    -2.238    -2.278    -0.040
   CO2                   1.509e-003  1.512e-003    -2.821    -2.820     0.001
   CaHCO3+               1.266e-004  1.150e-004    -3.898    -3.939    -0.041
   MnHCO3+               1.088e-005  9.885e-006    -4.964    -5.005    -0.041
   FeHCO3+               1.063e-005  9.660e-006    -4.974    -5.015    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.790e-006  3.445e-006    -5.421    -5.463    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.800e-006  1.934e-006    -5.553    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.836e-007  5.848e-007    -6.234    -6.233     0.001
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   BaHCO3+               1.986e-008  1.805e-008    -7.702    -7.743    -0.041
   NaCO3-                7.825e-009  7.112e-009    -8.106    -8.148    -0.041
   BaCO3                 3.567e-010  3.574e-010    -9.448    -9.447     0.001
Ca              2.613e-003
   Ca+2                  2.481e-003  1.712e-003    -2.605    -2.766    -0.161
   CaHCO3+               1.266e-004  1.150e-004    -3.898    -3.939    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.569e-008  1.572e-008    -7.804    -7.804     0.001
   CaOH+                 2.448e-009  2.225e-009    -8.611    -8.653    -0.041
   CaHSO4+               1.293e-014  1.176e-014   -13.888   -13.930    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.457e-009  7.686e-009    -8.073    -8.114    -0.041
   FeCl+                 2.496e-009  2.268e-009    -8.603    -8.644    -0.041
   MnCl2                 3.000e-013  3.006e-013   -12.523   -12.522     0.001
   MnCl3-                8.161e-018  7.418e-018   -17.088   -17.130    -0.041
   FeCl+2                8.257e-025  5.634e-025   -24.083   -24.249    -0.166
   FeCl2+                2.481e-028  2.255e-028   -27.605   -27.647    -0.041
   FeCl3                 2.016e-033  2.020e-033   -32.695   -32.695     0.001
Fe(2)           8.354e-005
   Fe(HS)2               4.485e-005  4.494e-005    -4.348    -4.347     0.001
   Fe+2                  2.688e-005  1.834e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.063e-005  9.660e-006    -4.974    -5.015    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.823e-007  2.566e-007    -6.549    -6.591    -0.041
   FeOH+                 4.997e-008  4.542e-008    -7.301    -7.343    -0.041
   FeCl+                 2.496e-009  2.268e-009    -8.603    -8.644    -0.041
   FeSO4                 1.497e-010  1.500e-010    -9.825    -9.824     0.001
   Fe(OH)2               3.021e-012  3.027e-012   -11.520   -11.519     0.001
   Fe(OH)3-              9.688e-016  8.806e-016   -15.014   -15.055    -0.041
   FeHSO4+               1.385e-016  1.259e-016   -15.858   -15.900    -0.041
Fe(3)           5.775e-014
   Fe(OH)2+              3.003e-014  2.730e-014   -13.522   -13.564    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.163e-016  1.966e-016   -15.665   -15.706    -0.041
   FeOH+2                1.543e-017  1.053e-017   -16.812   -16.978    -0.166



   Fe+3                  4.920e-022  2.082e-022   -21.308   -21.681    -0.373
   FeCl+2                8.257e-025  5.634e-025   -24.083   -24.249    -0.166
   FeSO4+                1.156e-025  1.050e-025   -24.937   -24.979    -0.041
   FeCl2+                2.481e-028  2.255e-028   -27.605   -27.647    -0.041
   Fe(SO4)2-             1.163e-031  1.057e-031   -30.934   -30.976    -0.041
   FeHSO4+2              5.262e-032  3.591e-032   -31.279   -31.445    -0.166
   Fe2(OH)2+4            1.376e-032  2.983e-033   -31.861   -32.525    -0.664
   FeCl3                 2.016e-033  2.020e-033   -32.695   -32.695     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.732   -43.769    -1.037
H(0)            1.630e-009
   H2                    8.150e-010  8.165e-010    -9.089    -9.088     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.108e-012  5.552e-012   -11.214   -11.256    -0.041
Mg              8.443e-005
   Mg+2                  8.054e-005  5.590e-005    -4.094    -4.253    -0.159
   MgHCO3+               3.790e-006  3.445e-006    -5.421    -5.463    -0.041
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   MgOH+                 1.749e-009  1.589e-009    -8.757    -8.799    -0.041
   MgSO4                 6.016e-010  6.028e-010    -9.221    -9.220     0.001
Mn(2)           4.498e-005
   Mn+2                  3.086e-005  2.106e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.088e-005  9.885e-006    -4.964    -5.005    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.457e-009  7.686e-009    -8.073    -8.114    -0.041
   MnOH+                 4.663e-009  4.239e-009    -8.331    -8.373    -0.041
   MnSO4                 1.719e-010  1.723e-010    -9.765    -9.764     0.001
   MnCl2                 3.000e-013  3.006e-013   -12.523   -12.522     0.001
   MnCl3-                8.161e-018  7.418e-018   -17.088   -17.130    -0.041
   Mn(OH)3-              1.763e-019  1.602e-019   -18.754   -18.795    -0.041
Mn(3)           1.828e-034
   Mn+3                  1.828e-034  7.737e-035   -33.738   -34.111    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.499   -83.665    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.933   -96.974    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.836e-007  5.848e-007    -6.234    -6.233     0.001
   NaCO3-                7.825e-009  7.112e-009    -8.106    -8.148    -0.041
   NaSO4-                5.008e-011  4.552e-011   -10.300   -10.342    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.205   -74.204     0.001
S(-2)           2.088e-004
   H2S                   5.841e-005  5.853e-005    -4.233    -4.233     0.001
   HS-                   5.769e-005  5.243e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.485e-005  4.494e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.225e-007  2.931e-007    -6.492    -6.533    -0.041
   Fe(HS)3-              2.823e-007  2.566e-007    -6.549    -6.591    -0.041
   S5-2                  1.431e-007  1.043e-007    -6.844    -6.982    -0.137
   S4-2                  8.473e-008  6.088e-008    -7.072    -7.216    -0.144
   S6-2                  7.309e-008  5.401e-008    -7.136    -7.268    -0.131
   S-2                   7.268e-011  4.960e-011   -10.139   -10.305    -0.166
   S3-2                  3.034e-011  2.145e-011   -10.518   -10.669    -0.151
   S2-2                  1.745e-012  1.218e-012   -11.758   -11.915    -0.156
   As3S4(HS)2-           7.162e-016  6.510e-016   -15.145   -15.186    -0.041
S(6)            8.358e-008
   SO4-2                 6.690e-008  4.600e-008    -7.175    -7.337    -0.163
   CaSO4                 1.569e-008  1.572e-008    -7.804    -7.804     0.001
   MgSO4                 6.016e-010  6.028e-010    -9.221    -9.220     0.001
   MnSO4                 1.719e-010  1.723e-010    -9.765    -9.764     0.001
   FeSO4                 1.497e-010  1.500e-010    -9.825    -9.824     0.001
   NaSO4-                5.008e-011  4.552e-011   -10.300   -10.342    -0.041
   BaSO4                 8.229e-012  8.245e-012   -11.085   -11.084     0.001
   KSO4-                 6.108e-012  5.552e-012   -11.214   -11.256    -0.041
   HSO4-                 6.282e-013  5.710e-013   -12.202   -12.243    -0.041
   CaHSO4+               1.293e-014  1.176e-014   -13.888   -13.930    -0.041



   FeHSO4+               1.385e-016  1.259e-016   -15.858   -15.900    -0.041
   FeSO4+                1.156e-025  1.050e-025   -24.937   -24.979    -0.041
   Fe(SO4)2-             1.163e-031  1.057e-031   -30.934   -30.976    -0.041
   FeHSO4+2              5.262e-032  3.591e-032   -31.279   -31.445    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.81  -13.78   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.31    9.53   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.45  -11.59   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.69  -43.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.91  -43.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.78  -42.06   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.87  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.52  -90.23   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.51   15.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2



Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 74.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.480e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.82  -13.79   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.460e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.198e-003 -3.402e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.202e-004  4.202e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.313e-003  3.313e-003

------------------------------Surface composition------------------------------

Hfo           
 1.105e-004  Surface charge, eq

Hfo_s         
 3.599e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.345e-006       0.652  2.345e-006      -5.630
Hfo_sOMn+        9.645e-007       0.268  9.645e-007      -6.016
Hfo_sOFe+        2.368e-007       0.066  2.368e-007      -6.626
Hfo_sOH2+        3.650e-008       0.010  3.650e-008      -7.438
Hfo_sOH          1.468e-008       0.004  1.468e-008      -7.833
Hfo_sOHBa+2      1.514e-009       0.000  1.514e-009      -8.820
Hfo_sO-          1.352e-010       0.000  1.352e-010      -9.869



Hfo           
 1.105e-004  Surface charge, eq

Hfo_w         
 1.440e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.592e-005       0.666  9.592e-005      -4.018
Hfo_wOH          3.857e-005       0.268  3.857e-005      -4.414
Hfo_wOFe+        5.807e-006       0.040  5.807e-006      -5.236
Hfo_wOMn+        2.014e-006       0.014  2.014e-006      -5.696
Hfo_wOCa+        7.314e-007       0.005  7.313e-007      -6.136
Hfo_wOMg+        4.248e-007       0.003  4.248e-007      -6.372
Hfo_wO-          3.554e-007       0.002  3.554e-007      -6.449
Hfo_wOFeOH       1.225e-007       0.001  1.225e-007      -6.912
Hfo_wH2AsO3      7.590e-009       0.000  7.590e-009      -8.120
Hfo_wSO4-        1.346e-011       0.000  1.346e-011     -10.871
Hfo_wOHSO4-2     1.080e-011       0.000  1.080e-011     -10.967
Hfo_wOBa+        6.826e-012       0.000  6.826e-012     -11.166
Hfo_wOHAsO4-3    1.620e-017       0.000  1.620e-017     -16.790
Hfo_wHAsO4-      2.244e-018       0.000  2.244e-018     -17.649
Hfo_wH2AsO4      1.805e-019       0.000  1.805e-019     -18.743

Mno           
-5.252e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.159e-026       0.000  6.159e-026     -25.211
Mno_O3Ca         3.821e-027       0.000  3.821e-027     -26.418
Mno_O3-2         3.095e-027       0.000  3.095e-027     -26.509
Mno_O3HMn+       1.079e-027       0.000  1.079e-027     -26.967
Mno_O3H-         1.359e-028       0.000  1.359e-028     -27.867
Mno_O3Na-        6.477e-029       0.000  6.477e-029     -28.189
Mno_O3HCa+       5.840e-029       0.000  5.840e-029     -28.234
Mno_O3Mg         4.746e-029       0.000  4.746e-029     -28.324
Mno_O3Ba         1.679e-029       0.000  1.679e-029     -28.775
Mno_O3HMg+       4.912e-031       0.000  4.912e-031     -30.309
Mno_O3HBa+       4.588e-031       0.000  4.588e-031     -30.338
Mno_O3HNa        2.654e-031       0.000  2.654e-031     -30.576
Mno_O3H2         4.480e-033       0.000  4.480e-033     -32.349
Mno_O3H3+        3.953e-038       0.000  3.953e-038     -37.403
Mno_O3H3Cl       9.755e-041       0.000  9.755e-041     -40.011

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.233e-007  3.233e-007
Ba               5.443e-007  5.443e-007
C                1.409e-002  1.409e-002
Ca               2.612e-003  2.612e-003
Cl               9.873e-005  9.873e-005
Fe               8.353e-005  8.353e-005
K                1.893e-005  1.893e-005
Mg               8.444e-005  8.444e-005
Mn               4.495e-005  4.495e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.894      Charge balance
                                       pe  =  -3.926      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  8.402e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.099e-003
                       Total CO2 (mol/kg)  =  7.444e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.111e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.69
                               Iterations  =  42
                                  Total H  = 1.110459e+002
                                  Total O  = 5.552740e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.388e-007  1.275e-007    -6.858    -6.894    -0.037
   OH-                   8.634e-008  7.847e-008    -7.064    -7.105    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.233e-007
   AsS(OH)(HS)-          3.226e-007  2.932e-007    -6.491    -6.533    -0.041
   H3AsO3                7.638e-010  7.653e-010    -9.117    -9.116     0.001
   H2AsO3-               4.674e-012  4.248e-012   -11.330   -11.372    -0.041
   As3S4(HS)2-           7.155e-016  6.503e-016   -15.145   -15.187    -0.041
   H4AsO3+               5.320e-017  4.836e-017   -16.274   -16.316    -0.041
   HAsO3-2               9.739e-020  6.646e-020   -19.011   -19.177    -0.166
   AsO3-3                2.456e-028  1.040e-028   -27.610   -27.983    -0.373
As(5)           2.199e-018
   H2AsO4-               1.276e-018  1.160e-018   -17.894   -17.935    -0.041
   HAsO4-2               9.222e-019  6.293e-019   -18.035   -18.201    -0.166
   H3AsO4                2.946e-023  2.952e-023   -22.531   -22.530     0.001
   AsO4-3                2.610e-023  1.105e-023   -22.583   -22.957    -0.373
Ba              5.443e-007
   Ba+2                  5.241e-007  3.577e-007    -6.281    -6.447    -0.166
   BaHCO3+               1.985e-008  1.804e-008    -7.702    -7.744    -0.041
   BaCO3                 3.569e-010  3.576e-010    -9.447    -9.447     0.001
   BaSO4                 8.122e-012  8.137e-012   -11.090   -11.090     0.001
   BaOH+                 1.045e-013  9.501e-014   -12.981   -13.022    -0.041
C(-4)           6.649e-003
   CH4                   6.649e-003  6.662e-003    -2.177    -2.176     0.001
C(4)            7.444e-003
   HCO3-                 5.772e-003  5.262e-003    -2.239    -2.279    -0.040
   CO2                   1.506e-003  1.509e-003    -2.822    -2.821     0.001
   CaHCO3+               1.264e-004  1.149e-004    -3.898    -3.940    -0.041
   MnHCO3+               1.086e-005  9.874e-006    -4.964    -5.006    -0.041
   FeHCO3+               1.062e-005  9.649e-006    -4.974    -5.016    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.788e-006  3.443e-006    -5.422    -5.463    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.801e-006  1.935e-006    -5.553    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.832e-007  5.843e-007    -6.234    -6.233     0.001
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   BaHCO3+               1.985e-008  1.804e-008    -7.702    -7.744    -0.041
   NaCO3-                7.828e-009  7.115e-009    -8.106    -8.148    -0.041
   BaCO3                 3.569e-010  3.576e-010    -9.447    -9.447     0.001
Ca              2.612e-003
   Ca+2                  2.480e-003  1.712e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.264e-004  1.149e-004    -3.898    -3.940    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.547e-008  1.550e-008    -7.810    -7.810     0.001
   CaOH+                 2.450e-009  2.227e-009    -8.611    -8.652    -0.041
   CaHSO4+               1.274e-014  1.158e-014   -13.895   -13.936    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.959e-005    -4.006    -4.048    -0.042
   MnCl+                 8.454e-009  7.684e-009    -8.073    -8.114    -0.041
   FeCl+                 2.495e-009  2.268e-009    -8.603    -8.644    -0.041



   MnCl2                 2.999e-013  3.005e-013   -12.523   -12.522     0.001
   MnCl3-                8.159e-018  7.415e-018   -17.088   -17.130    -0.041
   FeCl+2                8.229e-025  5.616e-025   -24.085   -24.251    -0.166
   FeCl2+                2.473e-028  2.247e-028   -27.607   -27.648    -0.041
   FeCl3                 2.010e-033  2.014e-033   -32.697   -32.696     0.001
Fe(2)           8.353e-005
   Fe(HS)2               4.486e-005  4.495e-005    -4.348    -4.347     0.001
   Fe+2                  2.687e-005  1.834e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.062e-005  9.649e-006    -4.974    -5.016    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.824e-007  2.567e-007    -6.549    -6.591    -0.041
   FeOH+                 5.001e-008  4.545e-008    -7.301    -7.342    -0.041
   FeCl+                 2.495e-009  2.268e-009    -8.603    -8.644    -0.041
   FeSO4                 1.477e-010  1.480e-010    -9.831    -9.830     0.001
   Fe(OH)2               3.027e-012  3.032e-012   -11.519   -11.518     0.001
   Fe(OH)3-              9.717e-016  8.831e-016   -15.012   -15.054    -0.041
   FeHSO4+               1.365e-016  1.241e-016   -15.865   -15.906    -0.041
Fe(3)           5.771e-014
   Fe(OH)2+              3.000e-014  2.727e-014   -13.523   -13.564    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.166e-016  1.968e-016   -15.664   -15.706    -0.041
   FeOH+2                1.539e-017  1.050e-017   -16.813   -16.979    -0.166
   Fe+3                  4.903e-022  2.076e-022   -21.310   -21.683    -0.373
   FeCl+2                8.229e-025  5.616e-025   -24.085   -24.251    -0.166
   FeSO4+                1.137e-025  1.033e-025   -24.944   -24.986    -0.041
   FeCl2+                2.473e-028  2.247e-028   -27.607   -27.648    -0.041
   Fe(SO4)2-             1.129e-031  1.026e-031   -30.947   -30.989    -0.041
   FeHSO4+2              5.169e-032  3.528e-032   -31.287   -31.452    -0.166
   Fe2(OH)2+4            1.369e-032  2.970e-033   -31.864   -32.527    -0.664
   FeCl3                 2.010e-033  2.014e-033   -32.697   -32.696     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.735   -43.772    -1.037
H(0)            1.636e-009
   H2                    8.180e-010  8.195e-010    -9.087    -9.086     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 6.028e-012  5.479e-012   -11.220   -11.261    -0.041
Mg              8.444e-005
   Mg+2                  8.054e-005  5.591e-005    -4.094    -4.252    -0.159
   MgHCO3+               3.788e-006  3.443e-006    -5.422    -5.463    -0.041
   MgCO3                 1.030e-007  1.032e-007    -6.987    -6.986     0.001
   MgOH+                 1.751e-009  1.591e-009    -8.757    -8.798    -0.041
   MgSO4                 5.938e-010  5.950e-010    -9.226    -9.226     0.001
Mn(2)           4.495e-005
   Mn+2                  3.085e-005  2.105e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.086e-005  9.874e-006    -4.964    -5.006    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.454e-009  7.684e-009    -8.073    -8.114    -0.041
   MnOH+                 4.667e-009  4.242e-009    -8.331    -8.372    -0.041
   MnSO4                 1.696e-010  1.699e-010    -9.771    -9.770     0.001
   MnCl2                 2.999e-013  3.005e-013   -12.523   -12.522     0.001
   MnCl3-                8.159e-018  7.415e-018   -17.088   -17.130    -0.041
   Mn(OH)3-              1.768e-019  1.607e-019   -18.752   -18.794    -0.041
Mn(3)           1.822e-034
   Mn+3                  1.822e-034  7.711e-035   -33.740   -34.113    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.501   -83.667    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.936   -96.977    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.832e-007  5.843e-007    -6.234    -6.233     0.001
   NaCO3-                7.828e-009  7.115e-009    -8.106    -8.148    -0.041
   NaSO4-                4.942e-011  4.492e-011   -10.306   -10.348    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.208   -74.207     0.001
S(-2)           2.088e-004
   H2S                   5.837e-005  5.848e-005    -4.234    -4.233     0.001



   HS-                   5.770e-005  5.245e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.486e-005  4.495e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.226e-007  2.932e-007    -6.491    -6.533    -0.041
   Fe(HS)3-              2.824e-007  2.567e-007    -6.549    -6.591    -0.041
   S5-2                  1.433e-007  1.045e-007    -6.844    -6.981    -0.137
   S4-2                  8.485e-008  6.097e-008    -7.071    -7.215    -0.144
   S6-2                  7.319e-008  5.409e-008    -7.136    -7.267    -0.131
   S-2                   7.278e-011  4.967e-011   -10.138   -10.304    -0.166
   S3-2                  3.038e-011  2.148e-011   -10.517   -10.668    -0.151
   S2-2                  1.747e-012  1.219e-012   -11.758   -11.914    -0.156
   As3S4(HS)2-           7.155e-016  6.503e-016   -15.145   -15.187    -0.041
S(6)            8.246e-008
   SO4-2                 6.601e-008  4.539e-008    -7.180    -7.343    -0.163
   CaSO4                 1.547e-008  1.550e-008    -7.810    -7.810     0.001
   MgSO4                 5.938e-010  5.950e-010    -9.226    -9.226     0.001
   MnSO4                 1.696e-010  1.699e-010    -9.771    -9.770     0.001
   FeSO4                 1.477e-010  1.480e-010    -9.831    -9.830     0.001
   NaSO4-                4.942e-011  4.492e-011   -10.306   -10.348    -0.041
   BaSO4                 8.122e-012  8.137e-012   -11.090   -11.090     0.001
   KSO4-                 6.028e-012  5.479e-012   -11.220   -11.261    -0.041
   HSO4-                 6.193e-013  5.628e-013   -12.208   -12.250    -0.041
   CaHSO4+               1.274e-014  1.158e-014   -13.895   -13.936    -0.041
   FeHSO4+               1.365e-016  1.241e-016   -15.865   -15.906    -0.041
   FeSO4+                1.137e-025  1.033e-025   -24.944   -24.986    -0.041
   Fe(SO4)2-             1.129e-031  1.026e-031   -30.947   -30.989    -0.041
   FeHSO4+2              5.169e-032  3.528e-032   -31.287   -31.452    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.82  -13.79   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.57  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.70  -43.53   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -33.92  -43.13   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.79  -42.07   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.87  -45.26   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.64  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.54  -90.25   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 75.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.500e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.82  -13.80   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.459e-003



Goethite             0.00   -1.00   -1.00   1.060e-002  7.077e-003 -3.523e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.203e-004  4.203e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.434e-003  3.434e-003

------------------------------Surface composition------------------------------

Hfo           
 1.086e-004  Surface charge, eq

Hfo_s         
 3.539e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.305e-006       0.651  2.305e-006      -5.637
Hfo_sOMn+        9.490e-007       0.268  9.490e-007      -6.023
Hfo_sOFe+        2.330e-007       0.066  2.330e-007      -6.633
Hfo_sOH2+        3.585e-008       0.010  3.585e-008      -7.446
Hfo_sOH          1.443e-008       0.004  1.443e-008      -7.841
Hfo_sOHBa+2      1.489e-009       0.000  1.489e-009      -8.827
Hfo_sO-          1.331e-010       0.000  1.331e-010      -9.876

Hfo           
 1.086e-004  Surface charge, eq

Hfo_w         
 1.415e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.427e-005       0.666  9.427e-005      -4.026
Hfo_wOH          3.795e-005       0.268  3.795e-005      -4.421
Hfo_wOFe+        5.718e-006       0.040  5.718e-006      -5.243
Hfo_wOMn+        1.982e-006       0.014  1.982e-006      -5.703
Hfo_wOCa+        7.201e-007       0.005  7.201e-007      -6.143
Hfo_wOMg+        4.185e-007       0.003  4.185e-007      -6.378
Hfo_wO-          3.500e-007       0.002  3.500e-007      -6.456
Hfo_wOFeOH       1.208e-007       0.001  1.208e-007      -6.918
Hfo_wH2AsO3      7.474e-009       0.000  7.474e-009      -8.126
Hfo_wSO4-        1.306e-011       0.000  1.306e-011     -10.884
Hfo_wOHSO4-2     1.048e-011       0.000  1.048e-011     -10.979
Hfo_wOBa+        6.724e-012       0.000  6.724e-012     -11.172
Hfo_wOHAsO4-3    1.595e-017       0.000  1.595e-017     -16.797
Hfo_wHAsO4-      2.204e-018       0.000  2.204e-018     -17.657
Hfo_wH2AsO4      1.771e-019       0.000  1.771e-019     -18.752

Mno           
-1.175e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.377e-028       0.000  1.377e-028     -27.861
Mno_O3Ca         8.545e-030       0.000  8.545e-030     -29.068
Mno_O3-2         6.922e-030       0.000  6.922e-030     -29.160
Mno_O3HMn+       2.410e-030       0.000  2.410e-030     -29.618
Mno_O3H-         3.036e-031       0.000  3.036e-031     -30.518
Mno_O3Na-        1.449e-031       0.000  1.449e-031     -30.839
Mno_O3HCa+       1.304e-031       0.000  1.304e-031     -30.885
Mno_O3Mg         1.062e-031       0.000  1.062e-031     -30.974
Mno_O3Ba         3.755e-032       0.000  3.755e-032     -31.425
Mno_O3HMg+       1.098e-033       0.000  1.098e-033     -32.960
Mno_O3HBa+       1.025e-033       0.000  1.025e-033     -32.989
Mno_O3HNa        5.929e-034       0.000  5.929e-034     -33.227
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.814e-041       0.000  8.814e-041     -40.055
Mno_O3H3Cl       2.175e-043       0.000  2.175e-043     -42.663



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.235e-007  3.235e-007
Ba               5.443e-007  5.444e-007
C                1.417e-002  1.417e-002
Ca               2.610e-003  2.610e-003
Cl               9.873e-005  9.873e-005
Fe               8.352e-005  8.352e-005
K                1.893e-005  1.893e-005
Mg               8.444e-005  8.444e-005
Mn               4.493e-005  4.493e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.895      Charge balance
                                       pe  =  -3.927      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.397e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.094e-003
                       Total CO2 (mol/kg)  =  7.436e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.092e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.68
                               Iterations  =  31
                                  Total H  = 1.110465e+002
                                  Total O  = 5.552748e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.386e-007  1.274e-007    -6.858    -6.895    -0.037
   OH-                   8.643e-008  7.856e-008    -7.063    -7.105    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.235e-007
   AsS(OH)(HS)-          3.227e-007  2.933e-007    -6.491    -6.533    -0.041
   H3AsO3                7.645e-010  7.659e-010    -9.117    -9.116     0.001
   H2AsO3-               4.683e-012  4.256e-012   -11.329   -11.371    -0.041
   As3S4(HS)2-           7.147e-016  6.496e-016   -15.146   -15.187    -0.041
   H4AsO3+               5.319e-017  4.834e-017   -16.274   -16.316    -0.041
   HAsO3-2               9.767e-020  6.666e-020   -19.010   -19.176    -0.166
   AsO3-3                2.466e-028  1.044e-028   -27.608   -27.981    -0.373
As(5)           2.196e-018
   H2AsO4-               1.274e-018  1.158e-018   -17.895   -17.936    -0.041
   HAsO4-2               9.215e-019  6.289e-019   -18.036   -18.201    -0.166
   H3AsO4                2.938e-023  2.944e-023   -22.532   -22.531     0.001
   AsO4-3                2.610e-023  1.105e-023   -22.583   -22.957    -0.373
Ba              5.443e-007
   Ba+2                  5.241e-007  3.577e-007    -6.281    -6.446    -0.166
   BaHCO3+               1.984e-008  1.803e-008    -7.702    -7.744    -0.041
   BaCO3                 3.571e-010  3.578e-010    -9.447    -9.446     0.001
   BaSO4                 8.017e-012  8.033e-012   -11.096   -11.095     0.001
   BaOH+                 1.047e-013  9.512e-014   -12.980   -13.022    -0.041
C(-4)           6.734e-003
   CH4                   6.734e-003  6.747e-003    -2.172    -2.171     0.001
C(4)            7.436e-003
   HCO3-                 5.768e-003  5.259e-003    -2.239    -2.279    -0.040
   CO2                   1.504e-003  1.507e-003    -2.823    -2.822     0.001
   CaHCO3+               1.263e-004  1.148e-004    -3.899    -3.940    -0.041
   MnHCO3+               1.085e-005  9.863e-006    -4.965    -5.006    -0.041



   FeHCO3+               1.060e-005  9.638e-006    -4.975    -5.016    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.786e-006  3.441e-006    -5.422    -5.463    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.802e-006  1.936e-006    -5.553    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.828e-007  5.839e-007    -6.234    -6.234     0.001
   MgCO3                 1.031e-007  1.033e-007    -6.987    -6.986     0.001
   BaHCO3+               1.984e-008  1.803e-008    -7.702    -7.744    -0.041
   NaCO3-                7.831e-009  7.118e-009    -8.106    -8.148    -0.041
   BaCO3                 3.571e-010  3.578e-010    -9.447    -9.446     0.001
Ca              2.610e-003
   Ca+2                  2.479e-003  1.711e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.263e-004  1.148e-004    -3.899    -3.940    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.527e-008  1.530e-008    -7.816    -7.815     0.001
   CaOH+                 2.452e-009  2.229e-009    -8.611    -8.652    -0.041
   CaHSO4+               1.256e-014  1.142e-014   -13.901   -13.942    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.451e-009  7.681e-009    -8.073    -8.115    -0.041
   FeCl+                 2.494e-009  2.267e-009    -8.603    -8.645    -0.041
   MnCl2                 2.998e-013  3.004e-013   -12.523   -12.522     0.001
   MnCl3-                8.156e-018  7.413e-018   -17.089   -17.130    -0.041
   FeCl+2                8.201e-025  5.598e-025   -24.086   -24.252    -0.166
   FeCl2+                2.465e-028  2.240e-028   -27.608   -27.650    -0.041
   FeCl3                 2.003e-033  2.007e-033   -32.698   -32.697     0.001
Fe(2)           8.352e-005
   Fe(HS)2               4.488e-005  4.496e-005    -4.348    -4.347     0.001
   Fe+2                  2.685e-005  1.833e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.060e-005  9.638e-006    -4.975    -5.016    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.826e-007  2.569e-007    -6.549    -6.590    -0.041
   FeOH+                 5.004e-008  4.548e-008    -7.301    -7.342    -0.041
   FeCl+                 2.494e-009  2.267e-009    -8.603    -8.645    -0.041
   FeSO4                 1.457e-010  1.460e-010    -9.836    -9.836     0.001
   Fe(OH)2               3.032e-012  3.038e-012   -11.518   -11.517     0.001
   Fe(OH)3-              9.745e-016  8.857e-016   -15.011   -15.053    -0.041
   FeHSO4+               1.345e-016  1.223e-016   -15.871   -15.913    -0.041
Fe(3)           5.768e-014
   Fe(OH)2+              2.997e-014  2.724e-014   -13.523   -13.565    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.168e-016  1.971e-016   -15.664   -15.705    -0.041
   FeOH+2                1.536e-017  1.048e-017   -16.814   -16.980    -0.166
   Fe+3                  4.886e-022  2.069e-022   -21.311   -21.684    -0.373
   FeCl+2                8.201e-025  5.598e-025   -24.086   -24.252    -0.166
   FeSO4+                1.118e-025  1.016e-025   -24.952   -24.993    -0.041
   FeCl2+                2.465e-028  2.240e-028   -27.608   -27.650    -0.041
   Fe(SO4)2-             1.096e-031  9.962e-032   -30.960   -31.002    -0.041
   FeHSO4+2              5.080e-032  3.467e-032   -31.294   -31.460    -0.166
   Fe2(OH)2+4            1.363e-032  2.957e-033   -31.866   -32.529    -0.664
   FeCl3                 2.003e-033  2.007e-033   -32.698   -32.697     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.737   -43.774    -1.037
H(0)            1.642e-009
   H2                    8.209e-010  8.225e-010    -9.086    -9.085     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.949e-012  5.408e-012   -11.226   -11.267    -0.041
Mg              8.444e-005
   Mg+2                  8.055e-005  5.592e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.786e-006  3.441e-006    -5.422    -5.463    -0.041
   MgCO3                 1.031e-007  1.033e-007    -6.987    -6.986     0.001
   MgOH+                 1.753e-009  1.593e-009    -8.756    -8.798    -0.041
   MgSO4                 5.862e-010  5.873e-010    -9.232    -9.231     0.001
Mn(2)           4.493e-005
   Mn+2                  3.083e-005  2.104e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.085e-005  9.863e-006    -4.965    -5.006    -0.041



   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.451e-009  7.681e-009    -8.073    -8.115    -0.041
   MnOH+                 4.670e-009  4.245e-009    -8.331    -8.372    -0.041
   MnSO4                 1.673e-010  1.677e-010    -9.776    -9.776     0.001
   MnCl2                 2.998e-013  3.004e-013   -12.523   -12.522     0.001
   MnCl3-                8.156e-018  7.413e-018   -17.089   -17.130    -0.041
   Mn(OH)3-              1.773e-019  1.612e-019   -18.751   -18.793    -0.041
Mn(3)           1.815e-034
   Mn+3                  1.815e-034  7.686e-035   -33.741   -34.114    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.502   -83.668    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.938   -96.980    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.828e-007  5.839e-007    -6.234    -6.234     0.001
   NaCO3-                7.831e-009  7.118e-009    -8.106    -8.148    -0.041
   NaSO4-                4.878e-011  4.434e-011   -10.312   -10.353    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.211   -74.211     0.001
S(-2)           2.088e-004
   H2S                   5.832e-005  5.844e-005    -4.234    -4.233     0.001
   HS-                   5.772e-005  5.246e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.488e-005  4.496e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.227e-007  2.933e-007    -6.491    -6.533    -0.041
   Fe(HS)3-              2.826e-007  2.569e-007    -6.549    -6.590    -0.041
   S5-2                  1.435e-007  1.046e-007    -6.843    -6.980    -0.137
   S4-2                  8.496e-008  6.105e-008    -7.071    -7.214    -0.144
   S6-2                  7.329e-008  5.416e-008    -7.135    -7.266    -0.131
   S-2                   7.288e-011  4.974e-011   -10.137   -10.303    -0.166
   S3-2                  3.042e-011  2.151e-011   -10.517   -10.667    -0.150
   S2-2                  1.749e-012  1.221e-012   -11.757   -11.913    -0.156
   As3S4(HS)2-           7.147e-016  6.496e-016   -15.146   -15.187    -0.041
S(6)            8.138e-008
   SO4-2                 6.515e-008  4.480e-008    -7.186    -7.349    -0.163
   CaSO4                 1.527e-008  1.530e-008    -7.816    -7.815     0.001
   MgSO4                 5.862e-010  5.873e-010    -9.232    -9.231     0.001
   MnSO4                 1.673e-010  1.677e-010    -9.776    -9.776     0.001
   FeSO4                 1.457e-010  1.460e-010    -9.836    -9.836     0.001
   NaSO4-                4.878e-011  4.434e-011   -10.312   -10.353    -0.041
   BaSO4                 8.017e-012  8.033e-012   -11.096   -11.095     0.001
   KSO4-                 5.949e-012  5.408e-012   -11.226   -11.267    -0.041
   HSO4-                 6.105e-013  5.549e-013   -12.214   -12.256    -0.041
   CaHSO4+               1.256e-014  1.142e-014   -13.901   -13.942    -0.041
   FeHSO4+               1.345e-016  1.223e-016   -15.871   -15.913    -0.041
   FeSO4+                1.118e-025  1.016e-025   -24.952   -24.993    -0.041
   Fe(SO4)2-             1.096e-031  9.962e-032   -30.960   -31.002    -0.041
   FeHSO4+2              5.080e-032  3.467e-032   -31.294   -31.460    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.82  -13.80   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.53  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.71  -43.54   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.94  -43.15   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.81  -42.09   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.89  -45.28   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.56  -90.27   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.69  -12.03    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 76.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.520e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.83  -13.80   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.55   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.458e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.956e-003 -3.644e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.204e-004  4.204e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.555e-003  3.555e-003

------------------------------Surface composition------------------------------

Hfo           
 1.067e-004  Surface charge, eq

Hfo_s         
 3.478e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.265e-006       0.651  2.264e-006      -5.645
Hfo_sOMn+        9.335e-007       0.268  9.335e-007      -6.030
Hfo_sOFe+        2.291e-007       0.066  2.291e-007      -6.640
Hfo_sOH2+        3.520e-008       0.010  3.520e-008      -7.453
Hfo_sOH          1.418e-008       0.004  1.418e-008      -7.848
Hfo_sOHBa+2      1.464e-009       0.000  1.464e-009      -8.835
Hfo_sO-          1.310e-010       0.000  1.310e-010      -9.883

Hfo           
 1.067e-004  Surface charge, eq

Hfo_w         
 1.391e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.263e-005       0.666  9.263e-005      -4.033
Hfo_wOH          3.733e-005       0.268  3.733e-005      -4.428
Hfo_wOFe+        5.628e-006       0.040  5.628e-006      -5.250
Hfo_wOMn+        1.951e-006       0.014  1.951e-006      -5.710
Hfo_wOCa+        7.088e-007       0.005  7.088e-007      -6.149
Hfo_wOMg+        4.121e-007       0.003  4.121e-007      -6.385
Hfo_wO-          3.446e-007       0.002  3.446e-007      -6.463
Hfo_wOFeOH       1.190e-007       0.001  1.190e-007      -6.924
Hfo_wH2AsO3      7.357e-009       0.000  7.357e-009      -8.133
Hfo_wSO4-        1.266e-011       0.000  1.266e-011     -10.897
Hfo_wOHSO4-2     1.018e-011       0.000  1.018e-011     -10.992
Hfo_wOBa+        6.622e-012       0.000  6.622e-012     -11.179
Hfo_wOHAsO4-3    1.569e-017       0.000  1.569e-017     -16.804
Hfo_wHAsO4-      2.164e-018       0.000  2.164e-018     -17.665
Hfo_wH2AsO4      1.737e-019       0.000  1.737e-019     -18.760



Mno           
-3.172e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.716e-025       0.000  3.716e-025     -24.430
Mno_O3Ca         2.305e-026       0.000  2.305e-026     -25.637
Mno_O3-2         1.868e-026       0.000  1.868e-026     -25.729
Mno_O3HMn+       6.494e-027       0.000  6.494e-027     -26.187
Mno_O3H-         8.186e-028       0.000  8.186e-028     -27.087
Mno_O3Na-        3.911e-028       0.000  3.911e-028     -27.408
Mno_O3HCa+       3.516e-028       0.000  3.516e-028     -27.454
Mno_O3Mg         2.867e-028       0.000  2.866e-028     -27.543
Mno_O3Ba         1.014e-028       0.000  1.014e-028     -27.994
Mno_O3HMg+       2.960e-030       0.000  2.960e-030     -29.529
Mno_O3HBa+       2.765e-030       0.000  2.765e-030     -29.558
Mno_O3HNa        1.599e-030       0.000  1.599e-030     -29.796
Mno_O3H2         2.693e-032       0.000  2.693e-032     -31.570
Mno_O3H3+        2.371e-037       0.000  2.371e-037     -36.625
Mno_O3H3Cl       5.852e-040       0.000  5.852e-040     -39.233

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.236e-007  3.236e-007
Ba               5.444e-007  5.444e-007
C                1.425e-002  1.425e-002
Ca               2.609e-003  2.609e-003
Cl               9.873e-005  9.873e-005
Fe               8.351e-005  8.351e-005
K                1.893e-005  1.893e-005
Mg               8.445e-005  8.445e-005
Mn               4.490e-005  4.490e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.895      Charge balance
                                       pe  =  -3.929      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.393e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.090e-003
                       Total CO2 (mol/kg)  =  7.429e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.073e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.66
                               Iterations  =  37
                                  Total H  = 1.110470e+002
                                  Total O  = 5.552755e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.385e-007  1.273e-007    -6.859    -6.895    -0.037
   OH-                   8.652e-008  7.864e-008    -7.063    -7.104    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.236e-007
   AsS(OH)(HS)-          3.228e-007  2.934e-007    -6.491    -6.533    -0.041
   H3AsO3                7.651e-010  7.666e-010    -9.116    -9.115     0.001
   H2AsO3-               4.692e-012  4.264e-012   -11.329   -11.370    -0.041



   As3S4(HS)2-           7.140e-016  6.490e-016   -15.146   -15.188    -0.041
   H4AsO3+               5.317e-017  4.833e-017   -16.274   -16.316    -0.041
   HAsO3-2               9.795e-020  6.686e-020   -19.009   -19.175    -0.166
   AsO3-3                2.475e-028  1.048e-028   -27.606   -27.980    -0.373
As(5)           2.193e-018
   H2AsO4-               1.272e-018  1.156e-018   -17.896   -17.937    -0.041
   HAsO4-2               9.208e-019  6.286e-019   -18.036   -18.202    -0.166
   H3AsO4                2.930e-023  2.936e-023   -22.533   -22.532     0.001
   AsO4-3                2.611e-023  1.106e-023   -22.583   -22.956    -0.373
Ba              5.444e-007
   Ba+2                  5.242e-007  3.578e-007    -6.281    -6.446    -0.166
   BaHCO3+               1.983e-008  1.802e-008    -7.703    -7.744    -0.041
   BaCO3                 3.573e-010  3.580e-010    -9.447    -9.446     0.001
   BaSO4                 7.916e-012  7.931e-012   -11.102   -11.101     0.001
   BaOH+                 1.048e-013  9.524e-014   -12.980   -13.021    -0.041
C(-4)           6.819e-003
   CH4                   6.819e-003  6.832e-003    -2.166    -2.165     0.001
C(4)            7.429e-003
   HCO3-                 5.764e-003  5.255e-003    -2.239    -2.279    -0.040
   CO2                   1.501e-003  1.504e-003    -2.824    -2.823     0.001
   CaHCO3+               1.261e-004  1.147e-004    -3.899    -3.941    -0.041
   MnHCO3+               1.084e-005  9.852e-006    -4.965    -5.006    -0.041
   FeHCO3+               1.059e-005  9.628e-006    -4.975    -5.016    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.784e-006  3.439e-006    -5.422    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.803e-006  1.937e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.824e-007  5.835e-007    -6.235    -6.234     0.001
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.986     0.001
   BaHCO3+               1.983e-008  1.802e-008    -7.703    -7.744    -0.041
   NaCO3-                7.834e-009  7.121e-009    -8.106    -8.147    -0.041
   BaCO3                 3.573e-010  3.580e-010    -9.447    -9.446     0.001
Ca              2.609e-003
   Ca+2                  2.477e-003  1.711e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.261e-004  1.147e-004    -3.899    -3.941    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.507e-008  1.510e-008    -7.822    -7.821     0.001
   CaOH+                 2.454e-009  2.230e-009    -8.610    -8.652    -0.041
   CaHSO4+               1.238e-014  1.125e-014   -13.907   -13.949    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.448e-009  7.679e-009    -8.073    -8.115    -0.041
   FeCl+                 2.493e-009  2.266e-009    -8.603    -8.645    -0.041
   MnCl2                 2.997e-013  3.003e-013   -12.523   -12.522     0.001
   MnCl3-                8.153e-018  7.411e-018   -17.089   -17.130    -0.041
   FeCl+2                8.174e-025  5.580e-025   -24.088   -24.253    -0.166
   FeCl2+                2.457e-028  2.233e-028   -27.610   -27.651    -0.041
   FeCl3                 1.997e-033  2.001e-033   -32.700   -32.699     0.001
Fe(2)           8.351e-005
   Fe(HS)2               4.489e-005  4.498e-005    -4.348    -4.347     0.001
   Fe+2                  2.684e-005  1.832e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.059e-005  9.628e-006    -4.975    -5.016    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.828e-007  2.570e-007    -6.549    -6.590    -0.041
   FeOH+                 5.008e-008  4.552e-008    -7.300    -7.342    -0.041
   FeCl+                 2.493e-009  2.266e-009    -8.603    -8.645    -0.041
   FeSO4                 1.438e-010  1.441e-010    -9.842    -9.841     0.001
   Fe(OH)2               3.037e-012  3.043e-012   -11.517   -11.517     0.001
   Fe(OH)3-              9.772e-016  8.882e-016   -15.010   -15.051    -0.041
   FeHSO4+               1.326e-016  1.205e-016   -15.877   -15.919    -0.041
Fe(3)           5.765e-014
   Fe(OH)2+              2.993e-014  2.721e-014   -13.524   -13.565    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.170e-016  1.973e-016   -15.663   -15.705    -0.041
   FeOH+2                1.532e-017  1.046e-017   -16.815   -16.980    -0.166
   Fe+3                  4.869e-022  2.062e-022   -21.313   -21.686    -0.373



   FeCl+2                8.174e-025  5.580e-025   -24.088   -24.253    -0.166
   FeSO4+                1.100e-025  1.000e-025   -24.959   -25.000    -0.041
   FeCl2+                2.457e-028  2.233e-028   -27.610   -27.651    -0.041
   Fe(SO4)2-             1.065e-031  9.676e-032   -30.973   -31.014    -0.041
   FeHSO4+2              4.992e-032  3.408e-032   -31.302   -31.468    -0.166
   Fe2(OH)2+4            1.356e-032  2.944e-033   -31.868   -32.531    -0.663
   FeCl3                 1.997e-033  2.001e-033   -32.700   -32.699     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.740   -43.776    -1.037
H(0)            1.648e-009
   H2                    8.239e-010  8.255e-010    -9.084    -9.083     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.873e-012  5.338e-012   -11.231   -11.273    -0.041
Mg              8.445e-005
   Mg+2                  8.056e-005  5.593e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.784e-006  3.439e-006    -5.422    -5.464    -0.041
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.986     0.001
   MgOH+                 1.755e-009  1.595e-009    -8.756    -8.797    -0.041
   MgSO4                 5.788e-010  5.799e-010    -9.237    -9.237     0.001
Mn(2)           4.490e-005
   Mn+2                  3.082e-005  2.104e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.084e-005  9.852e-006    -4.965    -5.006    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.448e-009  7.679e-009    -8.073    -8.115    -0.041
   MnOH+                 4.673e-009  4.248e-009    -8.330    -8.372    -0.041
   MnSO4                 1.651e-010  1.655e-010    -9.782    -9.781     0.001
   MnCl2                 2.997e-013  3.003e-013   -12.523   -12.522     0.001
   MnCl3-                8.153e-018  7.411e-018   -17.089   -17.130    -0.041
   Mn(OH)3-              1.778e-019  1.616e-019   -18.750   -18.791    -0.041
Mn(3)           1.809e-034
   Mn+3                  1.809e-034  7.662e-035   -33.743   -34.116    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.504   -83.670    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.941   -96.982    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.705    -0.041
   NaHCO3                5.824e-007  5.835e-007    -6.235    -6.234     0.001
   NaCO3-                7.834e-009  7.121e-009    -8.106    -8.147    -0.041
   NaSO4-                4.816e-011  4.377e-011   -10.317   -10.359    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.214   -74.214     0.001
S(-2)           2.088e-004
   H2S                   5.828e-005  5.839e-005    -4.234    -4.234     0.001
   HS-                   5.774e-005  5.248e-005    -4.239    -4.280    -0.041
   Fe(HS)2               4.489e-005  4.498e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.228e-007  2.934e-007    -6.491    -6.533    -0.041
   Fe(HS)3-              2.828e-007  2.570e-007    -6.549    -6.590    -0.041
   S5-2                  1.437e-007  1.048e-007    -6.843    -6.980    -0.137
   S4-2                  8.507e-008  6.114e-008    -7.070    -7.214    -0.143
   S6-2                  7.339e-008  5.424e-008    -7.134    -7.266    -0.131
   S-2                   7.297e-011  4.981e-011   -10.137   -10.303    -0.166
   S3-2                  3.046e-011  2.154e-011   -10.516   -10.667    -0.150
   S2-2                  1.752e-012  1.223e-012   -11.757   -11.913    -0.156
   As3S4(HS)2-           7.140e-016  6.490e-016   -15.146   -15.188    -0.041
S(6)            8.032e-008
   SO4-2                 6.431e-008  4.423e-008    -7.192    -7.354    -0.163
   CaSO4                 1.507e-008  1.510e-008    -7.822    -7.821     0.001
   MgSO4                 5.788e-010  5.799e-010    -9.237    -9.237     0.001
   MnSO4                 1.651e-010  1.655e-010    -9.782    -9.781     0.001
   FeSO4                 1.438e-010  1.441e-010    -9.842    -9.841     0.001
   NaSO4-                4.816e-011  4.377e-011   -10.317   -10.359    -0.041
   BaSO4                 7.916e-012  7.931e-012   -11.102   -11.101     0.001
   KSO4-                 5.873e-012  5.338e-012   -11.231   -11.273    -0.041
   HSO4-                 6.020e-013  5.472e-013   -12.220   -12.262    -0.041
   CaHSO4+               1.238e-014  1.125e-014   -13.907   -13.949    -0.041
   FeHSO4+               1.326e-016  1.205e-016   -15.877   -15.919    -0.041



   FeSO4+                1.100e-025  1.000e-025   -24.959   -25.000    -0.041
   Fe(SO4)2-             1.065e-031  9.676e-032   -30.973   -31.014    -0.041
   FeHSO4+2              4.992e-032  3.408e-032   -31.302   -31.468    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.02  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.83  -13.80   -9.97  BaSO4
Birnessite      -28.55   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.72  -43.55   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.95  -43.16   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.82  -42.10   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.90  -45.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.58  -90.29   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2



Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 77.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.540e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.84  -13.81   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.456e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.836e-003 -3.764e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.204e-004  4.204e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.676e-003  3.676e-003

------------------------------Surface composition------------------------------

Hfo           
 1.048e-004  Surface charge, eq

Hfo_s         
 3.418e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.224e-006       0.651  2.224e-006      -5.653
Hfo_sOMn+        9.180e-007       0.269  9.180e-007      -6.037
Hfo_sOFe+        2.253e-007       0.066  2.253e-007      -6.647
Hfo_sOH2+        3.455e-008       0.010  3.455e-008      -7.462
Hfo_sOH          1.394e-008       0.004  1.394e-008      -7.856
Hfo_sOHBa+2      1.439e-009       0.000  1.439e-009      -8.842
Hfo_sO-          1.288e-010       0.000  1.288e-010      -9.890

Hfo           



 1.048e-004  Surface charge, eq
Hfo_w         

 1.367e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.098e-005       0.666  9.098e-005      -4.041
Hfo_wOH          3.671e-005       0.268  3.670e-005      -4.435
Hfo_wOFe+        5.538e-006       0.041  5.538e-006      -5.257
Hfo_wOMn+        1.920e-006       0.014  1.920e-006      -5.717
Hfo_wOCa+        6.974e-007       0.005  6.974e-007      -6.157
Hfo_wOMg+        4.057e-007       0.003  4.057e-007      -6.392
Hfo_wO-          3.392e-007       0.002  3.392e-007      -6.470
Hfo_wOFeOH       1.172e-007       0.001  1.172e-007      -6.931
Hfo_wH2AsO3      7.240e-009       0.000  7.240e-009      -8.140
Hfo_wSO4-        1.228e-011       0.000  1.228e-011     -10.911
Hfo_wOHSO4-2     9.883e-012       0.000  9.883e-012     -11.005
Hfo_wOBa+        6.519e-012       0.000  6.519e-012     -11.186
Hfo_wOHAsO4-3    1.544e-017       0.000  1.544e-017     -16.811
Hfo_wHAsO4-      2.124e-018       0.000  2.124e-018     -17.673
Hfo_wH2AsO4      1.704e-019       0.000  1.704e-019     -18.769

Mno           
-2.892e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.385e-030       0.000  3.385e-030     -29.470
Mno_O3Ca         2.101e-031       0.000  2.101e-031     -30.678
Mno_O3-2         1.703e-031       0.000  1.703e-031     -30.769
Mno_O3HMn+       5.911e-032       0.000  5.911e-032     -31.228
Mno_O3H-         7.453e-033       0.000  7.453e-033     -32.128
Mno_O3Na-        3.565e-033       0.000  3.564e-033     -32.448
Mno_O3HCa+       3.200e-033       0.000  3.200e-033     -32.495
Mno_O3Mg         2.613e-033       0.000  2.613e-033     -32.583
Mno_O3Ba         9.241e-034       0.000  9.241e-034     -33.034
Mno_O3HMg+       2.696e-035       0.000  2.696e-035     -34.569
Mno_O3HBa+       2.518e-035       0.000  2.518e-035     -34.599
Mno_O3HNa        1.456e-035       0.000  1.456e-035     -34.837
Mno_O3H2         2.450e-037       0.000  2.450e-037     -36.611
Mno_O3H3+        2.154e-042       0.000  2.154e-042     -41.667
Mno_O3H3Cl       5.317e-045       0.000  5.317e-045     -44.274

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.237e-007  3.237e-007
Ba               5.444e-007  5.444e-007
C                1.433e-002  1.433e-002
Ca               2.608e-003  2.608e-003
Cl               9.873e-005  9.873e-005
Fe               8.350e-005  8.350e-005
K                1.893e-005  1.893e-005
Mg               8.446e-005  8.446e-005
Mn               4.488e-005  4.488e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.896      Charge balance
                                       pe  =  -3.930      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.389e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.086e-003
                       Total CO2 (mol/kg)  =  7.422e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.054e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.65
                               Iterations  =  42
                                  Total H  = 1.110475e+002
                                  Total O  = 5.552763e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.383e-007  1.271e-007    -6.859    -6.896    -0.037
   OH-                   8.661e-008  7.873e-008    -7.062    -7.104    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.237e-007
   AsS(OH)(HS)-          3.229e-007  2.935e-007    -6.491    -6.532    -0.041
   H3AsO3                7.657e-010  7.672e-010    -9.116    -9.115     0.001
   H2AsO3-               4.700e-012  4.272e-012   -11.328   -11.369    -0.041
   As3S4(HS)2-           7.133e-016  6.483e-016   -15.147   -15.188    -0.041
   H4AsO3+               5.316e-017  4.832e-017   -16.274   -16.316    -0.041
   HAsO3-2               9.823e-020  6.706e-020   -19.008   -19.174    -0.166
   AsO3-3                2.485e-028  1.052e-028   -27.605   -27.978    -0.373
As(5)           2.190e-018
   H2AsO4-               1.270e-018  1.154e-018   -17.896   -17.938    -0.041
   HAsO4-2               9.202e-019  6.282e-019   -18.036   -18.202    -0.166
   H3AsO4                2.922e-023  2.928e-023   -22.534   -22.533     0.001
   AsO4-3                2.612e-023  1.106e-023   -22.583   -22.956    -0.373
Ba              5.444e-007
   Ba+2                  5.242e-007  3.579e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.982e-008  1.801e-008    -7.703    -7.744    -0.041
   BaCO3                 3.574e-010  3.581e-010    -9.447    -9.446     0.001
   BaSO4                 7.816e-012  7.832e-012   -11.107   -11.106     0.001
   BaOH+                 1.049e-013  9.536e-014   -12.979   -13.021    -0.041
C(-4)           6.904e-003
   CH4                   6.904e-003  6.917e-003    -2.161    -2.160     0.001
C(4)            7.422e-003
   HCO3-                 5.759e-003  5.251e-003    -2.240    -2.280    -0.040
   CO2                   1.498e-003  1.501e-003    -2.824    -2.824     0.001
   CaHCO3+               1.260e-004  1.145e-004    -3.900    -3.941    -0.041
   MnHCO3+               1.083e-005  9.842e-006    -4.965    -5.007    -0.041
   FeHCO3+               1.058e-005  9.618e-006    -4.975    -5.017    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.781e-006  3.437e-006    -5.422    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.803e-006  1.937e-006    -5.552    -5.713    -0.161
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.820e-007  5.831e-007    -6.235    -6.234     0.001
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.985     0.001
   BaHCO3+               1.982e-008  1.801e-008    -7.703    -7.744    -0.041
   NaCO3-                7.837e-009  7.123e-009    -8.106    -8.147    -0.041
   BaCO3                 3.574e-010  3.581e-010    -9.447    -9.446     0.001
Ca              2.608e-003
   Ca+2                  2.476e-003  1.710e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.260e-004  1.145e-004    -3.900    -3.941    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.487e-008  1.490e-008    -7.828    -7.827     0.001
   CaOH+                 2.455e-009  2.232e-009    -8.610    -8.651    -0.041
   CaHSO4+               1.221e-014  1.110e-014   -13.913   -13.955    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.445e-009  7.676e-009    -8.073    -8.115    -0.041
   FeCl+                 2.492e-009  2.265e-009    -8.603    -8.645    -0.041
   MnCl2                 2.996e-013  3.002e-013   -12.523   -12.523     0.001



   MnCl3-                8.151e-018  7.409e-018   -17.089   -17.130    -0.041
   FeCl+2                8.148e-025  5.562e-025   -24.089   -24.255    -0.166
   FeCl2+                2.449e-028  2.226e-028   -27.611   -27.652    -0.041
   FeCl3                 1.991e-033  1.995e-033   -32.701   -32.700     0.001
Fe(2)           8.350e-005
   Fe(HS)2               4.490e-005  4.499e-005    -4.348    -4.347     0.001
   Fe+2                  2.683e-005  1.832e-005    -4.571    -4.737    -0.166
   FeHCO3+               1.058e-005  9.618e-006    -4.975    -5.017    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.829e-007  2.572e-007    -6.548    -6.590    -0.041
   FeOH+                 5.011e-008  4.555e-008    -7.300    -7.342    -0.041
   FeCl+                 2.492e-009  2.265e-009    -8.603    -8.645    -0.041
   FeSO4                 1.419e-010  1.422e-010    -9.848    -9.847     0.001
   Fe(OH)2               3.043e-012  3.049e-012   -11.517   -11.516     0.001
   Fe(OH)3-              9.800e-016  8.908e-016   -15.009   -15.050    -0.041
   FeHSO4+               1.307e-016  1.188e-016   -15.884   -15.925    -0.041
Fe(3)           5.761e-014
   Fe(OH)2+              2.990e-014  2.718e-014   -13.524   -13.566    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.173e-016  1.975e-016   -15.663   -15.704    -0.041
   FeOH+2                1.529e-017  1.044e-017   -16.816   -16.981    -0.166
   Fe+3                  4.853e-022  2.056e-022   -21.314   -21.687    -0.373
   FeCl+2                8.148e-025  5.562e-025   -24.089   -24.255    -0.166
   FeSO4+                1.083e-025  9.842e-026   -24.965   -25.007    -0.041
   FeCl2+                2.449e-028  2.226e-028   -27.611   -27.652    -0.041
   Fe(SO4)2-             1.034e-031  9.402e-032   -30.985   -31.027    -0.041
   FeHSO4+2              4.908e-032  3.350e-032   -31.309   -31.475    -0.166
   Fe2(OH)2+4            1.350e-032  2.932e-033   -31.870   -32.533    -0.663
   FeCl3                 1.991e-033  1.995e-033   -32.701   -32.700     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.742   -43.779    -1.036
H(0)            1.654e-009
   H2                    8.268e-010  8.284e-010    -9.083    -9.082     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.798e-012  5.271e-012   -11.237   -11.278    -0.041
Mg              8.446e-005
   Mg+2                  8.057e-005  5.594e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.781e-006  3.437e-006    -5.422    -5.464    -0.041
   MgCO3                 1.032e-007  1.034e-007    -6.986    -6.985     0.001
   MgOH+                 1.757e-009  1.597e-009    -8.755    -8.797    -0.041
   MgSO4                 5.715e-010  5.726e-010    -9.243    -9.242     0.001
Mn(2)           4.488e-005
   Mn+2                  3.081e-005  2.103e-005    -4.511    -4.677    -0.166
   MnHCO3+               1.083e-005  9.842e-006    -4.965    -5.007    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.445e-009  7.676e-009    -8.073    -8.115    -0.041
   MnOH+                 4.677e-009  4.251e-009    -8.330    -8.372    -0.041
   MnSO4                 1.630e-010  1.633e-010    -9.788    -9.787     0.001
   MnCl2                 2.996e-013  3.002e-013   -12.523   -12.523     0.001
   MnCl3-                8.151e-018  7.409e-018   -17.089   -17.130    -0.041
   Mn(OH)3-              1.783e-019  1.621e-019   -18.749   -18.790    -0.041
Mn(3)           1.803e-034
   Mn+3                  1.803e-034  7.637e-035   -33.744   -34.117    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.505   -83.671    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.943   -96.985    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.820e-007  5.831e-007    -6.235    -6.234     0.001
   NaCO3-                7.837e-009  7.123e-009    -8.106    -8.147    -0.041
   NaSO4-                4.754e-011  4.322e-011   -10.323   -10.364    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.218   -74.217     0.001
S(-2)           2.088e-004
   H2S                   5.824e-005  5.835e-005    -4.235    -4.234     0.001
   HS-                   5.775e-005  5.250e-005    -4.238    -4.280    -0.041



   Fe(HS)2               4.490e-005  4.499e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.229e-007  2.935e-007    -6.491    -6.532    -0.041
   Fe(HS)3-              2.829e-007  2.572e-007    -6.548    -6.590    -0.041
   S5-2                  1.439e-007  1.049e-007    -6.842    -6.979    -0.137
   S4-2                  8.518e-008  6.122e-008    -7.070    -7.213    -0.143
   S6-2                  7.349e-008  5.431e-008    -7.134    -7.265    -0.131
   S-2                   7.307e-011  4.988e-011   -10.136   -10.302    -0.166
   S3-2                  3.050e-011  2.157e-011   -10.516   -10.666    -0.150
   S2-2                  1.754e-012  1.224e-012   -11.756   -11.912    -0.156
   As3S4(HS)2-           7.133e-016  6.483e-016   -15.147   -15.188    -0.041
S(6)            7.929e-008
   SO4-2                 6.349e-008  4.367e-008    -7.197    -7.360    -0.163
   CaSO4                 1.487e-008  1.490e-008    -7.828    -7.827     0.001
   MgSO4                 5.715e-010  5.726e-010    -9.243    -9.242     0.001
   MnSO4                 1.630e-010  1.633e-010    -9.788    -9.787     0.001
   FeSO4                 1.419e-010  1.422e-010    -9.848    -9.847     0.001
   NaSO4-                4.754e-011  4.322e-011   -10.323   -10.364    -0.041
   BaSO4                 7.816e-012  7.832e-012   -11.107   -11.106     0.001
   KSO4-                 5.798e-012  5.271e-012   -11.237   -11.278    -0.041
   HSO4-                 5.937e-013  5.397e-013   -12.226   -12.268    -0.041
   CaHSO4+               1.221e-014  1.110e-014   -13.913   -13.955    -0.041
   FeHSO4+               1.307e-016  1.188e-016   -15.884   -15.925    -0.041
   FeSO4+                1.083e-025  9.842e-026   -24.965   -25.007    -0.041
   Fe(SO4)2-             1.034e-031  9.402e-032   -30.985   -31.027    -0.041
   FeHSO4+2              4.908e-032  3.350e-032   -31.309   -31.475    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4
Birnessite      -28.56   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.76   33.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.38  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.74  -43.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.96  -43.17   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -36.83  -42.11   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.91  -45.30   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.60  -90.31   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.71  -12.04    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.32  -74.22   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.59  -14.77   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 78.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.560e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.84  -13.81   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.754e-002 -2.455e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.715e-003 -3.885e-003



Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.205e-004  4.205e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.797e-003  3.797e-003

------------------------------Surface composition------------------------------

Hfo           
 1.030e-004  Surface charge, eq

Hfo_s         
 3.358e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.184e-006       0.651  2.184e-006      -5.661
Hfo_sOMn+        9.024e-007       0.269  9.024e-007      -6.045
Hfo_sOFe+        2.215e-007       0.066  2.215e-007      -6.655
Hfo_sOH2+        3.391e-008       0.010  3.390e-008      -7.470
Hfo_sOH          1.369e-008       0.004  1.369e-008      -7.864
Hfo_sOHBa+2      1.413e-009       0.000  1.413e-009      -8.850
Hfo_sO-          1.267e-010       0.000  1.267e-010      -9.897

Hfo           
 1.030e-004  Surface charge, eq

Hfo_w         
 1.343e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.934e-005       0.665  8.934e-005      -4.049
Hfo_wOH          3.608e-005       0.269  3.608e-005      -4.443
Hfo_wOFe+        5.447e-006       0.041  5.447e-006      -5.264
Hfo_wOMn+        1.889e-006       0.014  1.889e-006      -5.724
Hfo_wOCa+        6.860e-007       0.005  6.860e-007      -6.164
Hfo_wOMg+        3.993e-007       0.003  3.993e-007      -6.399
Hfo_wO-          3.338e-007       0.002  3.338e-007      -6.477
Hfo_wOFeOH       1.154e-007       0.001  1.154e-007      -6.938
Hfo_wH2AsO3      7.123e-009       0.000  7.123e-009      -8.147
Hfo_wSO4-        1.191e-011       0.000  1.191e-011     -10.924
Hfo_wOHSO4-2     9.593e-012       0.000  9.593e-012     -11.018
Hfo_wOBa+        6.416e-012       0.000  6.416e-012     -11.193
Hfo_wOHAsO4-3    1.518e-017       0.000  1.518e-017     -16.819
Hfo_wHAsO4-      2.085e-018       0.000  2.085e-018     -17.681
Hfo_wH2AsO4      1.670e-019       0.000  1.670e-019     -18.777

Mno           
-1.183e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.384e-028       0.000  1.384e-028     -27.859
Mno_O3Ca         8.590e-030       0.000  8.590e-030     -29.066
Mno_O3-2         6.966e-030       0.000  6.966e-030     -29.157
Mno_O3HMn+       2.415e-030       0.000  2.415e-030     -29.617
Mno_O3H-         3.046e-031       0.000  3.046e-031     -30.516
Mno_O3Na-        1.458e-031       0.000  1.458e-031     -30.836
Mno_O3HCa+       1.307e-031       0.000  1.307e-031     -30.884
Mno_O3Mg         1.069e-031       0.000  1.069e-031     -30.971
Mno_O3Ba         3.781e-032       0.000  3.781e-032     -31.422
Mno_O3HMg+       1.102e-033       0.000  1.102e-033     -32.958
Mno_O3HBa+       1.029e-033       0.000  1.029e-033     -32.988
Mno_O3HNa        5.949e-034       0.000  5.949e-034     -33.226
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.786e-041       0.000  8.786e-041     -40.056
Mno_O3H3Cl       2.168e-043       0.000  2.168e-043     -42.664



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.238e-007  3.238e-007
Ba               5.444e-007  5.444e-007
C                1.440e-002  1.440e-002
Ca               2.607e-003  2.607e-003
Cl               9.873e-005  9.873e-005
Fe               8.349e-005  8.349e-005
K                1.893e-005  1.893e-005
Mg               8.446e-005  8.446e-005
Mn               4.485e-005  4.485e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.896      Charge balance
                                       pe  =  -3.931      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.384e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.081e-003
                       Total CO2 (mol/kg)  =  7.415e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.036e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.63
                               Iterations  =  29
                                  Total H  = 1.110480e+002
                                  Total O  = 5.552770e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.382e-007  1.270e-007    -6.860    -6.896    -0.037
   OH-                   8.670e-008  7.881e-008    -7.062    -7.103    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.238e-007
   AsS(OH)(HS)-          3.230e-007  2.936e-007    -6.491    -6.532    -0.041
   H3AsO3                7.663e-010  7.678e-010    -9.116    -9.115     0.001
   H2AsO3-               4.709e-012  4.280e-012   -11.327   -11.369    -0.041
   As3S4(HS)2-           7.126e-016  6.477e-016   -15.147   -15.189    -0.041
   H4AsO3+               5.315e-017  4.831e-017   -16.275   -16.316    -0.041
   HAsO3-2               9.851e-020  6.725e-020   -19.007   -19.172    -0.166
   AsO3-3                2.494e-028  1.057e-028   -27.603   -27.976    -0.373
As(5)           2.187e-018
   H2AsO4-               1.268e-018  1.152e-018   -17.897   -17.938    -0.041
   HAsO4-2               9.196e-019  6.278e-019   -18.036   -18.202    -0.166
   H3AsO4                2.914e-023  2.920e-023   -22.535   -22.535     0.001
   AsO4-3                2.612e-023  1.107e-023   -22.583   -22.956    -0.373
Ba              5.444e-007
   Ba+2                  5.242e-007  3.579e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.980e-008  1.800e-008    -7.703    -7.745    -0.041
   BaCO3                 3.576e-010  3.583e-010    -9.447    -9.446     0.001
   BaSO4                 7.720e-012  7.734e-012   -11.112   -11.112     0.001
   BaOH+                 1.050e-013  9.547e-014   -12.979   -13.020    -0.041
C(-4)           6.989e-003
   CH4                   6.989e-003  7.002e-003    -2.156    -2.155     0.001
C(4)            7.415e-003
   HCO3-                 5.755e-003  5.247e-003    -2.240    -2.280    -0.040
   CO2                   1.496e-003  1.499e-003    -2.825    -2.824     0.001
   CaHCO3+               1.259e-004  1.144e-004    -3.900    -3.942    -0.041
   MnHCO3+               1.082e-005  9.832e-006    -4.966    -5.007    -0.041
   FeHCO3+               1.057e-005  9.608e-006    -4.976    -5.017    -0.041



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.779e-006  3.435e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.804e-006  1.938e-006    -5.552    -5.713    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.816e-007  5.827e-007    -6.235    -6.235     0.001
   MgCO3                 1.033e-007  1.035e-007    -6.986    -6.985     0.001
   BaHCO3+               1.980e-008  1.800e-008    -7.703    -7.745    -0.041
   NaCO3-                7.839e-009  7.126e-009    -8.106    -8.147    -0.041
   BaCO3                 3.576e-010  3.583e-010    -9.447    -9.446     0.001
Ca              2.607e-003
   Ca+2                  2.475e-003  1.709e-003    -2.606    -2.767    -0.161
   CaHCO3+               1.259e-004  1.144e-004    -3.900    -3.942    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.468e-008  1.471e-008    -7.833    -7.832     0.001
   CaOH+                 2.457e-009  2.233e-009    -8.610    -8.651    -0.041
   CaHSO4+               1.204e-014  1.094e-014   -13.919   -13.961    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.442e-009  7.674e-009    -8.074    -8.115    -0.041
   FeCl+                 2.491e-009  2.265e-009    -8.604    -8.645    -0.041
   MnCl2                 2.996e-013  3.001e-013   -12.524   -12.523     0.001
   MnCl3-                8.149e-018  7.407e-018   -17.089   -17.130    -0.041
   FeCl+2                8.122e-025  5.545e-025   -24.090   -24.256    -0.166
   FeCl2+                2.442e-028  2.219e-028   -27.612   -27.654    -0.041
   FeCl3                 1.985e-033  1.989e-033   -32.702   -32.701     0.001
Fe(2)           8.349e-005
   Fe(HS)2               4.491e-005  4.500e-005    -4.348    -4.347     0.001
   Fe+2                  2.682e-005  1.831e-005    -4.572    -4.737    -0.166
   FeHCO3+               1.057e-005  9.608e-006    -4.976    -5.017    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.831e-007  2.573e-007    -6.548    -6.590    -0.041
   FeOH+                 5.014e-008  4.558e-008    -7.300    -7.341    -0.041
   FeCl+                 2.491e-009  2.265e-009    -8.604    -8.645    -0.041
   FeSO4                 1.401e-010  1.404e-010    -9.853    -9.853     0.001
   Fe(OH)2               3.048e-012  3.054e-012   -11.516   -11.515     0.001
   Fe(OH)3-              9.827e-016  8.932e-016   -15.008   -15.049    -0.041
   FeHSO4+               1.289e-016  1.172e-016   -15.890   -15.931    -0.041
Fe(3)           5.758e-014
   Fe(OH)2+              2.987e-014  2.715e-014   -13.525   -13.566    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.175e-016  1.977e-016   -15.663   -15.704    -0.041
   FeOH+2                1.526e-017  1.042e-017   -16.817   -16.982    -0.166
   Fe+3                  4.837e-022  2.049e-022   -21.315   -21.688    -0.373
   FeCl+2                8.122e-025  5.545e-025   -24.090   -24.256    -0.166
   FeSO4+                1.066e-025  9.688e-026   -24.972   -25.014    -0.041
   FeCl2+                2.442e-028  2.219e-028   -27.612   -27.654    -0.041
   Fe(SO4)2-             1.005e-031  9.139e-032   -30.998   -31.039    -0.041
   FeHSO4+2              4.826e-032  3.295e-032   -31.316   -31.482    -0.166
   Fe2(OH)2+4            1.344e-032  2.920e-033   -31.872   -32.535    -0.663
   FeCl3                 1.985e-033  1.989e-033   -32.702   -32.701     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.745   -43.781    -1.036
H(0)            1.659e-009
   H2                    8.297e-010  8.313e-010    -9.081    -9.080     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.726e-012  5.205e-012   -11.242   -11.284    -0.041
Mg              8.446e-005
   Mg+2                  8.058e-005  5.595e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.779e-006  3.435e-006    -5.423    -5.464    -0.041
   MgCO3                 1.033e-007  1.035e-007    -6.986    -6.985     0.001
   MgOH+                 1.759e-009  1.599e-009    -8.755    -8.796    -0.041
   MgSO4                 5.645e-010  5.656e-010    -9.248    -9.248     0.001
Mn(2)           4.485e-005
   Mn+2                  3.079e-005  2.102e-005    -4.512    -4.677    -0.166
   MnHCO3+               1.082e-005  9.832e-006    -4.966    -5.007    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001



   MnCl+                 8.442e-009  7.674e-009    -8.074    -8.115    -0.041
   MnOH+                 4.680e-009  4.254e-009    -8.330    -8.371    -0.041
   MnSO4                 1.609e-010  1.612e-010    -9.793    -9.793     0.001
   MnCl2                 2.996e-013  3.001e-013   -12.524   -12.523     0.001
   MnCl3-                8.149e-018  7.407e-018   -17.089   -17.130    -0.041
   Mn(OH)3-              1.788e-019  1.625e-019   -18.748   -18.789    -0.041
Mn(3)           1.797e-034
   Mn+3                  1.797e-034  7.613e-035   -33.745   -34.118    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.507   -83.672    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.946   -96.988    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.816e-007  5.827e-007    -6.235    -6.235     0.001
   NaCO3-                7.839e-009  7.126e-009    -8.106    -8.147    -0.041
   NaSO4-                4.695e-011  4.267e-011   -10.328   -10.370    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.221   -74.220     0.001
S(-2)           2.088e-004
   H2S                   5.819e-005  5.831e-005    -4.235    -4.234     0.001
   HS-                   5.777e-005  5.251e-005    -4.238    -4.280    -0.041
   Fe(HS)2               4.491e-005  4.500e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.230e-007  2.936e-007    -6.491    -6.532    -0.041
   Fe(HS)3-              2.831e-007  2.573e-007    -6.548    -6.590    -0.041
   S5-2                  1.441e-007  1.051e-007    -6.841    -6.979    -0.137
   S4-2                  8.529e-008  6.130e-008    -7.069    -7.213    -0.143
   S6-2                  7.358e-008  5.439e-008    -7.133    -7.265    -0.131
   S-2                   7.316e-011  4.995e-011   -10.136   -10.302    -0.166
   S3-2                  3.054e-011  2.160e-011   -10.515   -10.666    -0.150
   S2-2                  1.756e-012  1.226e-012   -11.755   -11.912    -0.156
   As3S4(HS)2-           7.126e-016  6.477e-016   -15.147   -15.189    -0.041
S(6)            7.829e-008
   SO4-2                 6.268e-008  4.312e-008    -7.203    -7.365    -0.162
   CaSO4                 1.468e-008  1.471e-008    -7.833    -7.832     0.001
   MgSO4                 5.645e-010  5.656e-010    -9.248    -9.248     0.001
   MnSO4                 1.609e-010  1.612e-010    -9.793    -9.793     0.001
   FeSO4                 1.401e-010  1.404e-010    -9.853    -9.853     0.001
   NaSO4-                4.695e-011  4.267e-011   -10.328   -10.370    -0.041
   BaSO4                 7.720e-012  7.734e-012   -11.112   -11.112     0.001
   KSO4-                 5.726e-012  5.205e-012   -11.242   -11.284    -0.041
   HSO4-                 5.857e-013  5.324e-013   -12.232   -12.274    -0.041
   CaHSO4+               1.204e-014  1.094e-014   -13.919   -13.961    -0.041
   FeHSO4+               1.289e-016  1.172e-016   -15.890   -15.931    -0.041
   FeSO4+                1.066e-025  9.688e-026   -24.972   -25.014    -0.041
   Fe(SO4)2-             1.005e-031  9.139e-032   -30.998   -31.039    -0.041
   FeHSO4+2              4.826e-032  3.295e-032   -31.316   -31.482    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.03   -0.43    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4
Birnessite      -28.56   15.05   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4



Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.75  -43.58   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.97  -43.18   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.84  -42.12   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.93  -45.32   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.62  -90.33   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.71  -12.04    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.09    9.11   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.60  -14.77   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 79.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.580e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.85  -13.82   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.454e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.594e-003 -4.006e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.206e-004  4.206e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.917e-003  3.917e-003

------------------------------Surface composition------------------------------

Hfo           
 1.011e-004  Surface charge, eq

Hfo_s         
 3.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.145e-006       0.650  2.144e-006      -5.669
Hfo_sOMn+        8.868e-007       0.269  8.868e-007      -6.052
Hfo_sOFe+        2.177e-007       0.066  2.177e-007      -6.662
Hfo_sOH2+        3.326e-008       0.010  3.326e-008      -7.478
Hfo_sOH          1.345e-008       0.004  1.345e-008      -7.871
Hfo_sOHBa+2      1.388e-009       0.000  1.388e-009      -8.858
Hfo_sO-          1.245e-010       0.000  1.245e-010      -9.905

Hfo           
 1.011e-004  Surface charge, eq

Hfo_w         
 1.319e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.770e-005       0.665  8.770e-005      -4.057
Hfo_wOH          3.546e-005       0.269  3.546e-005      -4.450
Hfo_wOFe+        5.357e-006       0.041  5.357e-006      -5.271
Hfo_wOMn+        1.857e-006       0.014  1.857e-006      -5.731
Hfo_wOCa+        6.746e-007       0.005  6.746e-007      -6.171
Hfo_wOMg+        3.929e-007       0.003  3.929e-007      -6.406
Hfo_wO-          3.284e-007       0.002  3.284e-007      -6.484
Hfo_wOFeOH       1.136e-007       0.001  1.136e-007      -6.945
Hfo_wH2AsO3      7.005e-009       0.000  7.005e-009      -8.155
Hfo_wSO4-        1.154e-011       0.000  1.154e-011     -10.938
Hfo_wOHSO4-2     9.310e-012       0.000  9.309e-012     -11.031
Hfo_wOBa+        6.312e-012       0.000  6.312e-012     -11.200
Hfo_wOHAsO4-3    1.493e-017       0.000  1.493e-017     -16.826
Hfo_wHAsO4-      2.045e-018       0.000  2.045e-018     -17.689
Hfo_wH2AsO4      1.637e-019       0.000  1.637e-019     -18.786

Mno           



-3.187e-031  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.725e-030       0.000  3.725e-030     -29.429
Mno_O3Ca         2.312e-031       0.000  2.312e-031     -30.636
Mno_O3-2         1.875e-031       0.000  1.875e-031     -30.727
Mno_O3HMn+       6.491e-032       0.000  6.491e-032     -31.188
Mno_O3H-         8.190e-033       0.000  8.190e-033     -32.087
Mno_O3Na-        3.925e-033       0.000  3.925e-033     -32.406
Mno_O3HCa+       3.514e-033       0.000  3.514e-033     -32.454
Mno_O3Mg         2.879e-033       0.000  2.879e-033     -32.541
Mno_O3Ba         1.018e-033       0.000  1.018e-033     -32.992
Mno_O3HMg+       2.963e-035       0.000  2.963e-035     -34.528
Mno_O3HBa+       2.768e-035       0.000  2.768e-035     -34.558
Mno_O3HNa        1.600e-035       0.000  1.600e-035     -34.796
Mno_O3H2         2.686e-037       0.000  2.686e-037     -36.571
Mno_O3H3+        2.358e-042       0.000  2.358e-042     -41.628
Mno_O3H3Cl       5.819e-045       0.000  5.818e-045     -44.235

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.239e-007  3.239e-007
Ba               5.444e-007  5.445e-007
C                1.448e-002  1.448e-002
Ca               2.606e-003  2.606e-003
Cl               9.873e-005  9.873e-005
Fe               8.348e-005  8.348e-005
K                1.893e-005  1.893e-005
Mg               8.447e-005  8.447e-005
Mn               4.483e-005  4.483e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.897      Charge balance
                                       pe  =  -3.932      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.380e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.077e-003
                       Total CO2 (mol/kg)  =  7.408e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.017e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.62
                               Iterations  =  39
                                  Total H  = 1.110486e+002
                                  Total O  = 5.552778e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.380e-007  1.269e-007    -6.860    -6.897    -0.037
   OH-                   8.679e-008  7.889e-008    -7.062    -7.103    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.239e-007
   AsS(OH)(HS)-          3.232e-007  2.938e-007    -6.491    -6.532    -0.041
   H3AsO3                7.669e-010  7.684e-010    -9.115    -9.114     0.001
   H2AsO3-               4.717e-012  4.288e-012   -11.326   -11.368    -0.041
   As3S4(HS)2-           7.119e-016  6.471e-016   -15.148   -15.189    -0.041



   H4AsO3+               5.313e-017  4.830e-017   -16.275   -16.316    -0.041
   HAsO3-2               9.878e-020  6.745e-020   -19.005   -19.171    -0.166
   AsO3-3                2.503e-028  1.061e-028   -27.601   -27.974    -0.373
As(5)           2.185e-018
   H2AsO4-               1.266e-018  1.151e-018   -17.898   -17.939    -0.041
   HAsO4-2               9.190e-019  6.274e-019   -18.037   -18.202    -0.166
   H3AsO4                2.907e-023  2.912e-023   -22.537   -22.536     0.001
   AsO4-3                2.613e-023  1.107e-023   -22.583   -22.956    -0.373
Ba              5.444e-007
   Ba+2                  5.243e-007  3.580e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.979e-008  1.799e-008    -7.703    -7.745    -0.041
   BaCO3                 3.578e-010  3.585e-010    -9.446    -9.446     0.001
   BaSO4                 7.625e-012  7.640e-012   -11.118   -11.117     0.001
   BaOH+                 1.052e-013  9.558e-014   -12.978   -13.020    -0.041
C(-4)           7.074e-003
   CH4                   7.074e-003  7.088e-003    -2.150    -2.150     0.001
C(4)            7.408e-003
   HCO3-                 5.751e-003  5.244e-003    -2.240    -2.280    -0.040
   CO2                   1.493e-003  1.496e-003    -2.826    -2.825     0.001
   CaHCO3+               1.257e-004  1.143e-004    -3.901    -3.942    -0.041
   MnHCO3+               1.080e-005  9.822e-006    -4.966    -5.008    -0.041
   FeHCO3+               1.056e-005  9.598e-006    -4.976    -5.018    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.777e-006  3.434e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.805e-006  1.938e-006    -5.552    -5.713    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.812e-007  5.823e-007    -6.236    -6.235     0.001
   MgCO3                 1.033e-007  1.035e-007    -6.986    -6.985     0.001
   BaHCO3+               1.979e-008  1.799e-008    -7.703    -7.745    -0.041
   NaCO3-                7.842e-009  7.128e-009    -8.106    -8.147    -0.041
   BaCO3                 3.578e-010  3.585e-010    -9.446    -9.446     0.001
Ca              2.606e-003
   Ca+2                  2.474e-003  1.709e-003    -2.607    -2.767    -0.161
   CaHCO3+               1.257e-004  1.143e-004    -3.901    -3.942    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.449e-008  1.452e-008    -7.839    -7.838     0.001
   CaOH+                 2.459e-009  2.235e-009    -8.609    -8.651    -0.041
   CaHSO4+               1.187e-014  1.079e-014   -13.926   -13.967    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 8.439e-009  7.671e-009    -8.074    -8.115    -0.041
   FeCl+                 2.491e-009  2.264e-009    -8.604    -8.645    -0.041
   MnCl2                 2.995e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.146e-018  7.405e-018   -17.089   -17.130    -0.041
   FeCl+2                8.096e-025  5.528e-025   -24.092   -24.257    -0.166
   FeCl2+                2.434e-028  2.213e-028   -27.614   -27.655    -0.041
   FeCl3                 1.979e-033  1.983e-033   -32.704   -32.703     0.001
Fe(2)           8.348e-005
   Fe(HS)2               4.493e-005  4.501e-005    -4.348    -4.347     0.001
   Fe+2                  2.681e-005  1.830e-005    -4.572    -4.737    -0.166
   FeHCO3+               1.056e-005  9.598e-006    -4.976    -5.018    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.832e-007  2.575e-007    -6.548    -6.589    -0.041
   FeOH+                 5.018e-008  4.561e-008    -7.299    -7.341    -0.041
   FeCl+                 2.491e-009  2.264e-009    -8.604    -8.645    -0.041
   FeSO4                 1.383e-010  1.386e-010    -9.859    -9.858     0.001
   Fe(OH)2               3.053e-012  3.059e-012   -11.515   -11.514     0.001
   Fe(OH)3-              9.854e-016  8.957e-016   -15.006   -15.048    -0.041
   FeHSO4+               1.271e-016  1.156e-016   -15.896   -15.937    -0.041
Fe(3)           5.755e-014
   Fe(OH)2+              2.984e-014  2.712e-014   -13.525   -13.567    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.177e-016  1.979e-016   -15.662   -15.704    -0.041
   FeOH+2                1.522e-017  1.039e-017   -16.817   -16.983    -0.166
   Fe+3                  4.821e-022  2.043e-022   -21.317   -21.690    -0.373
   FeCl+2                8.096e-025  5.528e-025   -24.092   -24.257    -0.166



   FeSO4+                1.049e-025  9.539e-026   -24.979   -25.021    -0.041
   FeCl2+                2.434e-028  2.213e-028   -27.614   -27.655    -0.041
   Fe(SO4)2-             9.776e-032  8.886e-032   -31.010   -31.051    -0.041
   FeHSO4+2              4.746e-032  3.240e-032   -31.324   -31.489    -0.166
   Fe2(OH)2+4            1.338e-032  2.908e-033   -31.874   -32.536    -0.663
   FeCl3                 1.979e-033  1.983e-033   -32.704   -32.703     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.747   -43.783    -1.036
H(0)            1.665e-009
   H2                    8.325e-010  8.342e-010    -9.080    -9.079     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.655e-012  5.140e-012   -11.248   -11.289    -0.041
Mg              8.447e-005
   Mg+2                  8.059e-005  5.596e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.777e-006  3.434e-006    -5.423    -5.464    -0.041
   MgCO3                 1.033e-007  1.035e-007    -6.986    -6.985     0.001
   MgOH+                 1.761e-009  1.601e-009    -8.754    -8.796    -0.041
   MgSO4                 5.576e-010  5.587e-010    -9.254    -9.253     0.001
Mn(2)           4.483e-005
   Mn+2                  3.078e-005  2.102e-005    -4.512    -4.677    -0.166
   MnHCO3+               1.080e-005  9.822e-006    -4.966    -5.008    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.439e-009  7.671e-009    -8.074    -8.115    -0.041
   MnOH+                 4.683e-009  4.257e-009    -8.329    -8.371    -0.041
   MnSO4                 1.588e-010  1.591e-010    -9.799    -9.798     0.001
   MnCl2                 2.995e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.146e-018  7.405e-018   -17.089   -17.130    -0.041
   Mn(OH)3-              1.793e-019  1.630e-019   -18.746   -18.788    -0.041
Mn(3)           1.791e-034
   Mn+3                  1.791e-034  7.590e-035   -33.747   -34.120    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.508   -83.674    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.949   -96.990    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.812e-007  5.823e-007    -6.236    -6.235     0.001
   NaCO3-                7.842e-009  7.128e-009    -8.106    -8.147    -0.041
   NaSO4-                4.637e-011  4.215e-011   -10.334   -10.375    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.224   -74.223     0.001
S(-2)           2.088e-004
   H2S                   5.815e-005  5.826e-005    -4.235    -4.235     0.001
   HS-                   5.779e-005  5.253e-005    -4.238    -4.280    -0.041
   Fe(HS)2               4.493e-005  4.501e-005    -4.348    -4.347     0.001
   AsS(OH)(HS)-          3.232e-007  2.938e-007    -6.491    -6.532    -0.041
   Fe(HS)3-              2.832e-007  2.575e-007    -6.548    -6.589    -0.041
   S5-2                  1.443e-007  1.052e-007    -6.841    -6.978    -0.137
   S4-2                  8.540e-008  6.139e-008    -7.069    -7.212    -0.143
   S6-2                  7.368e-008  5.446e-008    -7.133    -7.264    -0.131
   S-2                   7.325e-011  5.001e-011   -10.135   -10.301    -0.166
   S3-2                  3.058e-011  2.163e-011   -10.515   -10.665    -0.150
   S2-2                  1.758e-012  1.228e-012   -11.755   -11.911    -0.156
   As3S4(HS)2-           7.119e-016  6.471e-016   -15.148   -15.189    -0.041
S(6)            7.731e-008
   SO4-2                 6.190e-008  4.258e-008    -7.208    -7.371    -0.162
   CaSO4                 1.449e-008  1.452e-008    -7.839    -7.838     0.001
   MgSO4                 5.576e-010  5.587e-010    -9.254    -9.253     0.001
   MnSO4                 1.588e-010  1.591e-010    -9.799    -9.798     0.001
   FeSO4                 1.383e-010  1.386e-010    -9.859    -9.858     0.001
   NaSO4-                4.637e-011  4.215e-011   -10.334   -10.375    -0.041
   BaSO4                 7.625e-012  7.640e-012   -11.118   -11.117     0.001
   KSO4-                 5.655e-012  5.140e-012   -11.248   -11.289    -0.041
   HSO4-                 5.778e-013  5.252e-013   -12.238   -12.280    -0.041
   CaHSO4+               1.187e-014  1.079e-014   -13.926   -13.967    -0.041
   FeHSO4+               1.271e-016  1.156e-016   -15.896   -15.937    -0.041
   FeSO4+                1.049e-025  9.539e-026   -24.979   -25.021    -0.041



   Fe(SO4)2-             9.776e-032  8.886e-032   -31.010   -31.051    -0.041
   FeHSO4+2              4.746e-032  3.240e-032   -31.324   -31.489    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.85  -13.82   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.56  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.76  -43.59   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.99  -43.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.86  -42.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.94  -45.33   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.90  -12.11   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.64  -90.35   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.72  -12.05    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2



Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.60  -14.78   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 80.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.85  -13.82   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.453e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.474e-003 -4.126e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.207e-004  4.207e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.038e-003  4.038e-003

------------------------------Surface composition------------------------------

Hfo           
 9.922e-005  Surface charge, eq

Hfo_s         
 3.237e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.105e-006       0.650  2.105e-006      -5.677
Hfo_sOMn+        8.712e-007       0.269  8.712e-007      -6.060
Hfo_sOFe+        2.139e-007       0.066  2.139e-007      -6.670
Hfo_sOH2+        3.262e-008       0.010  3.262e-008      -7.487
Hfo_sOH          1.320e-008       0.004  1.320e-008      -7.879
Hfo_sOHBa+2      1.363e-009       0.000  1.363e-009      -8.865
Hfo_sO-          1.224e-010       0.000  1.224e-010      -9.912

Hfo           
 9.922e-005  Surface charge, eq



Hfo_w         
 1.295e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.607e-005       0.665  8.607e-005      -4.065
Hfo_wOH          3.483e-005       0.269  3.483e-005      -4.458
Hfo_wOFe+        5.266e-006       0.041  5.266e-006      -5.279
Hfo_wOMn+        1.826e-006       0.014  1.826e-006      -5.739
Hfo_wOCa+        6.632e-007       0.005  6.632e-007      -6.178
Hfo_wOMg+        3.864e-007       0.003  3.864e-007      -6.413
Hfo_wO-          3.229e-007       0.002  3.229e-007      -6.491
Hfo_wOFeOH       1.118e-007       0.001  1.118e-007      -6.952
Hfo_wH2AsO3      6.887e-009       0.000  6.887e-009      -8.162
Hfo_wSO4-        1.119e-011       0.000  1.119e-011     -10.951
Hfo_wOHSO4-2     9.033e-012       0.000  9.033e-012     -11.044
Hfo_wOBa+        6.208e-012       0.000  6.208e-012     -11.207
Hfo_wOHAsO4-3    1.467e-017       0.000  1.467e-017     -16.834
Hfo_wHAsO4-      2.006e-018       0.000  2.006e-018     -17.698
Hfo_wH2AsO4      1.604e-019       0.000  1.604e-019     -18.795

Mno           
-1.189e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.389e-028       0.000  1.389e-028     -27.857
Mno_O3Ca         8.620e-030       0.000  8.620e-030     -29.065
Mno_O3-2         6.995e-030       0.000  6.994e-030     -29.155
Mno_O3HMn+       2.418e-030       0.000  2.418e-030     -29.617
Mno_O3H-         3.052e-031       0.000  3.052e-031     -30.515
Mno_O3Na-        1.464e-031       0.000  1.464e-031     -30.834
Mno_O3HCa+       1.309e-031       0.000  1.309e-031     -30.883
Mno_O3Mg         1.074e-031       0.000  1.074e-031     -30.969
Mno_O3Ba         3.797e-032       0.000  3.797e-032     -31.421
Mno_O3HMg+       1.104e-033       0.000  1.104e-033     -32.957
Mno_O3HBa+       1.031e-033       0.000  1.031e-033     -32.987
Mno_O3HNa        5.961e-034       0.000  5.961e-034     -33.225
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.768e-041       0.000  8.768e-041     -40.057
Mno_O3H3Cl       2.164e-043       0.000  2.164e-043     -42.665

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.240e-007  3.241e-007
Ba               5.445e-007  5.445e-007
C                1.456e-002  1.456e-002
Ca               2.604e-003  2.604e-003
Cl               9.873e-005  9.873e-005
Fe               8.347e-005  8.347e-005
K                1.893e-005  1.893e-005
Mg               8.448e-005  8.448e-005
Mn               4.480e-005  4.480e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.897      Charge balance
                                       pe  =  -3.933      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.376e-003
                       Mass of water (kg)  =  1.000e+000



                 Total alkalinity (eq/kg)  =  6.073e-003
                       Total CO2 (mol/kg)  =  7.402e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.998e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.60
                               Iterations  =  34
                                  Total H  = 1.110491e+002
                                  Total O  = 5.552785e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.379e-007  1.267e-007    -6.860    -6.897    -0.037
   OH-                   8.687e-008  7.897e-008    -7.061    -7.103    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.240e-007
   AsS(OH)(HS)-          3.233e-007  2.939e-007    -6.490    -6.532    -0.041
   H3AsO3                7.676e-010  7.690e-010    -9.115    -9.114     0.001
   H2AsO3-               4.726e-012  4.296e-012   -11.326   -11.367    -0.041
   As3S4(HS)2-           7.113e-016  6.466e-016   -15.148   -15.189    -0.041
   H4AsO3+               5.312e-017  4.829e-017   -16.275   -16.316    -0.041
   HAsO3-2               9.905e-020  6.764e-020   -19.004   -19.170    -0.166
   AsO3-3                2.513e-028  1.065e-028   -27.600   -27.973    -0.373
As(5)           2.182e-018
   H2AsO4-               1.264e-018  1.149e-018   -17.898   -17.940    -0.041
   HAsO4-2               9.184e-019  6.271e-019   -18.037   -18.203    -0.166
   H3AsO4                2.899e-023  2.905e-023   -22.538   -22.537     0.001
   AsO4-3                2.614e-023  1.108e-023   -22.583   -22.956    -0.373
Ba              5.445e-007
   Ba+2                  5.243e-007  3.580e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.978e-008  1.798e-008    -7.704    -7.745    -0.041
   BaCO3                 3.580e-010  3.587e-010    -9.446    -9.445     0.001
   BaSO4                 7.533e-012  7.547e-012   -11.123   -11.122     0.001
   BaOH+                 1.053e-013  9.569e-014   -12.978   -13.019    -0.041
C(-4)           7.159e-003
   CH4                   7.159e-003  7.173e-003    -2.145    -2.144     0.001
C(4)            7.402e-003
   HCO3-                 5.747e-003  5.240e-003    -2.241    -2.281    -0.040
   CO2                   1.491e-003  1.494e-003    -2.827    -2.826     0.001
   CaHCO3+               1.256e-004  1.142e-004    -3.901    -3.942    -0.041
   MnHCO3+               1.079e-005  9.812e-006    -4.967    -5.008    -0.041
   FeHCO3+               1.055e-005  9.588e-006    -4.977    -5.018    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.775e-006  3.432e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.806e-006  1.939e-006    -5.552    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.808e-007  5.819e-007    -6.236    -6.235     0.001
   MgCO3                 1.034e-007  1.036e-007    -6.986    -6.985     0.001
   BaHCO3+               1.978e-008  1.798e-008    -7.704    -7.745    -0.041
   NaCO3-                7.844e-009  7.131e-009    -8.105    -8.147    -0.041
   BaCO3                 3.580e-010  3.587e-010    -9.446    -9.445     0.001
Ca              2.604e-003
   Ca+2                  2.473e-003  1.708e-003    -2.607    -2.767    -0.161
   CaHCO3+               1.256e-004  1.142e-004    -3.901    -3.942    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.431e-008  1.434e-008    -7.844    -7.844     0.001
   CaOH+                 2.460e-009  2.236e-009    -8.609    -8.650    -0.041
   CaHSO4+               1.171e-014  1.064e-014   -13.931   -13.973    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.436e-009  7.669e-009    -8.074    -8.115    -0.041
   FeCl+                 2.490e-009  2.263e-009    -8.604    -8.645    -0.041
   MnCl2                 2.994e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.144e-018  7.403e-018   -17.089   -17.131    -0.041



   FeCl+2                8.071e-025  5.511e-025   -24.093   -24.259    -0.166
   FeCl2+                2.427e-028  2.206e-028   -27.615   -27.656    -0.041
   FeCl3                 1.973e-033  1.977e-033   -32.705   -32.704     0.001
Fe(2)           8.347e-005
   Fe(HS)2               4.494e-005  4.502e-005    -4.347    -4.347     0.001
   Fe+2                  2.680e-005  1.830e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.055e-005  9.588e-006    -4.977    -5.018    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.834e-007  2.576e-007    -6.548    -6.589    -0.041
   FeOH+                 5.021e-008  4.564e-008    -7.299    -7.341    -0.041
   FeCl+                 2.490e-009  2.263e-009    -8.604    -8.645    -0.041
   FeSO4                 1.366e-010  1.369e-010    -9.865    -9.864     0.001
   Fe(OH)2               3.059e-012  3.065e-012   -11.514   -11.514     0.001
   Fe(OH)3-              9.880e-016  8.981e-016   -15.005   -15.047    -0.041
   FeHSO4+               1.254e-016  1.140e-016   -15.902   -15.943    -0.041
Fe(3)           5.752e-014
   Fe(OH)2+              2.981e-014  2.709e-014   -13.526   -13.567    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.179e-016  1.981e-016   -15.662   -15.703    -0.041
   FeOH+2                1.519e-017  1.037e-017   -16.818   -16.984    -0.166
   Fe+3                  4.805e-022  2.037e-022   -21.318   -21.691    -0.373
   FeCl+2                8.071e-025  5.511e-025   -24.093   -24.259    -0.166
   FeSO4+                1.033e-025  9.393e-026   -24.986   -25.027    -0.041
   FeCl2+                2.427e-028  2.206e-028   -27.615   -27.656    -0.041
   Fe(SO4)2-             9.509e-032  8.644e-032   -31.022   -31.063    -0.041
   FeHSO4+2              4.668e-032  3.188e-032   -31.331   -31.497    -0.166
   Fe2(OH)2+4            1.332e-032  2.896e-033   -31.875   -32.538    -0.663
   FeCl3                 1.973e-033  1.977e-033   -32.705   -32.704     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.750   -43.785    -1.036
H(0)            1.671e-009
   H2                    8.354e-010  8.370e-010    -9.078    -9.077     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.585e-012  5.077e-012   -11.253   -11.294    -0.041
Mg              8.448e-005
   Mg+2                  8.059e-005  5.597e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.775e-006  3.432e-006    -5.423    -5.464    -0.041
   MgCO3                 1.034e-007  1.036e-007    -6.986    -6.985     0.001
   MgOH+                 1.764e-009  1.603e-009    -8.754    -8.795    -0.041
   MgSO4                 5.508e-010  5.519e-010    -9.259    -9.258     0.001
Mn(2)           4.480e-005
   Mn+2                  3.077e-005  2.101e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.079e-005  9.812e-006    -4.967    -5.008    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.436e-009  7.669e-009    -8.074    -8.115    -0.041
   MnOH+                 4.686e-009  4.260e-009    -8.329    -8.371    -0.041
   MnSO4                 1.568e-010  1.571e-010    -9.805    -9.804     0.001
   MnCl2                 2.994e-013  3.000e-013   -12.524   -12.523     0.001
   MnCl3-                8.144e-018  7.403e-018   -17.089   -17.131    -0.041
   Mn(OH)3-              1.798e-019  1.634e-019   -18.745   -18.787    -0.041
Mn(3)           1.785e-034
   Mn+3                  1.785e-034  7.567e-035   -33.748   -34.121    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.509   -83.675    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.951   -96.993    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.808e-007  5.819e-007    -6.236    -6.235     0.001
   NaCO3-                7.844e-009  7.131e-009    -8.105    -8.147    -0.041
   NaSO4-                4.580e-011  4.163e-011   -10.339   -10.381    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.227   -74.226     0.001
S(-2)           2.088e-004
   H2S                   5.811e-005  5.822e-005    -4.236    -4.235     0.001
   HS-                   5.780e-005  5.254e-005    -4.238    -4.279    -0.041
   Fe(HS)2               4.494e-005  4.502e-005    -4.347    -4.347     0.001



   AsS(OH)(HS)-          3.233e-007  2.939e-007    -6.490    -6.532    -0.041
   Fe(HS)3-              2.834e-007  2.576e-007    -6.548    -6.589    -0.041
   S5-2                  1.444e-007  1.054e-007    -6.840    -6.977    -0.137
   S4-2                  8.551e-008  6.147e-008    -7.068    -7.211    -0.143
   S6-2                  7.377e-008  5.453e-008    -7.132    -7.263    -0.131
   S-2                   7.334e-011  5.008e-011   -10.135   -10.300    -0.166
   S3-2                  3.062e-011  2.166e-011   -10.514   -10.664    -0.150
   S2-2                  1.760e-012  1.229e-012   -11.754   -11.910    -0.156
   As3S4(HS)2-           7.113e-016  6.466e-016   -15.148   -15.189    -0.041
S(6)            7.635e-008
   SO4-2                 6.114e-008  4.206e-008    -7.214    -7.376    -0.162
   CaSO4                 1.431e-008  1.434e-008    -7.844    -7.844     0.001
   MgSO4                 5.508e-010  5.519e-010    -9.259    -9.258     0.001
   MnSO4                 1.568e-010  1.571e-010    -9.805    -9.804     0.001
   FeSO4                 1.366e-010  1.369e-010    -9.865    -9.864     0.001
   NaSO4-                4.580e-011  4.163e-011   -10.339   -10.381    -0.041
   BaSO4                 7.533e-012  7.547e-012   -11.123   -11.122     0.001
   KSO4-                 5.585e-012  5.077e-012   -11.253   -11.294    -0.041
   HSO4-                 5.701e-013  5.183e-013   -12.244   -12.285    -0.041
   CaHSO4+               1.171e-014  1.064e-014   -13.931   -13.973    -0.041
   FeHSO4+               1.254e-016  1.140e-016   -15.902   -15.943    -0.041
   FeSO4+                1.033e-025  9.393e-026   -24.986   -25.027    -0.041
   Fe(SO4)2-             9.509e-032  8.644e-032   -31.022   -31.063    -0.041
   FeHSO4+2              4.668e-032  3.188e-032   -31.331   -31.497    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.85  -13.82   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.41  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.77  -43.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.00  -43.21   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.87  -42.15   -5.28  NaFe3(SO4)2(OH)6



JarositeH       -39.95  -45.34   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.91  -12.11   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.66  -90.37   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.72  -12.05    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.33  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.61  -14.79   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 81.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.620e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.86  -13.83   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.452e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.354e-003 -4.246e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.207e-004  4.207e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.158e-003  4.158e-003

------------------------------Surface composition------------------------------

Hfo           
 9.735e-005  Surface charge, eq

Hfo_s         
 3.177e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.065e-006       0.650  2.065e-006      -5.685
Hfo_sOMn+        8.556e-007       0.269  8.556e-007      -6.068
Hfo_sOFe+        2.100e-007       0.066  2.100e-007      -6.678
Hfo_sOH2+        3.198e-008       0.010  3.198e-008      -7.495
Hfo_sOH          1.296e-008       0.004  1.296e-008      -7.888
Hfo_sOHBa+2      1.338e-009       0.000  1.338e-009      -8.874
Hfo_sO-          1.202e-010       0.000  1.202e-010      -9.920

Hfo           
 9.735e-005  Surface charge, eq

Hfo_w         
 1.271e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.443e-005       0.664  8.443e-005      -4.073
Hfo_wOH          3.420e-005       0.269  3.420e-005      -4.466
Hfo_wOFe+        5.175e-006       0.041  5.174e-006      -5.286
Hfo_wOMn+        1.794e-006       0.014  1.794e-006      -5.746
Hfo_wOCa+        6.517e-007       0.005  6.517e-007      -6.186
Hfo_wOMg+        3.799e-007       0.003  3.799e-007      -6.420
Hfo_wO-          3.174e-007       0.002  3.174e-007      -6.498
Hfo_wOFeOH       1.100e-007       0.001  1.100e-007      -6.959
Hfo_wH2AsO3      6.769e-009       0.000  6.769e-009      -8.170
Hfo_wSO4-        1.085e-011       0.000  1.085e-011     -10.965
Hfo_wOHSO4-2     8.763e-012       0.000  8.763e-012     -11.057
Hfo_wOBa+        6.104e-012       0.000  6.104e-012     -11.214
Hfo_wOHAsO4-3    1.441e-017       0.000  1.441e-017     -16.841
Hfo_wHAsO4-      1.967e-018       0.000  1.967e-018     -17.706
Hfo_wH2AsO4      1.571e-019       0.000  1.571e-019     -18.804

Mno           
-1.192e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.392e-028       0.000  1.391e-028     -27.857
Mno_O3Ca         8.634e-030       0.000  8.634e-030     -29.064
Mno_O3-2         7.009e-030       0.000  7.008e-030     -29.154
Mno_O3HMn+       2.420e-030       0.000  2.420e-030     -29.616
Mno_O3H-         3.055e-031       0.000  3.055e-031     -30.515
Mno_O3Na-        1.467e-031       0.000  1.467e-031     -30.834
Mno_O3HCa+       1.310e-031       0.000  1.310e-031     -30.883
Mno_O3Mg         1.076e-031       0.000  1.076e-031     -30.968
Mno_O3Ba         3.806e-032       0.000  3.806e-032     -31.420
Mno_O3HMg+       1.106e-033       0.000  1.106e-033     -32.956
Mno_O3HBa+       1.033e-033       0.000  1.033e-033     -32.986
Mno_O3HNa        5.967e-034       0.000  5.967e-034     -33.224
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.759e-041       0.000  8.759e-041     -40.058
Mno_O3H3Cl       2.162e-043       0.000  2.162e-043     -42.665

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.242e-007  3.242e-007
Ba               5.445e-007  5.445e-007
C                1.464e-002  1.464e-002
Ca               2.603e-003  2.603e-003
Cl               9.873e-005  9.873e-005
Fe               8.346e-005  8.346e-005
K                1.893e-005  1.893e-005
Mg               8.448e-005  8.448e-005
Mn               4.478e-005  4.478e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.935      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.372e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.069e-003
                       Total CO2 (mol/kg)  =  7.395e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.980e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.59
                               Iterations  =  48
                                  Total H  = 1.110496e+002
                                  Total O  = 5.552793e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.378e-007  1.266e-007    -6.861    -6.898    -0.037
   OH-                   8.696e-008  7.905e-008    -7.061    -7.102    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.242e-007
   AsS(OH)(HS)-          3.234e-007  2.940e-007    -6.490    -6.532    -0.041
   H3AsO3                7.682e-010  7.697e-010    -9.115    -9.114     0.001
   H2AsO3-               4.734e-012  4.304e-012   -11.325   -11.366    -0.041
   As3S4(HS)2-           7.106e-016  6.460e-016   -15.148   -15.190    -0.041
   H4AsO3+               5.311e-017  4.828e-017   -16.275   -16.316    -0.041
   HAsO3-2               9.933e-020  6.783e-020   -19.003   -19.169    -0.166
   AsO3-3                2.522e-028  1.069e-028   -27.598   -27.971    -0.373
As(5)           2.180e-018
   H2AsO4-               1.262e-018  1.147e-018   -17.899   -17.940    -0.041
   HAsO4-2               9.178e-019  6.267e-019   -18.037   -18.203    -0.166
   H3AsO4                2.892e-023  2.897e-023   -22.539   -22.538     0.001
   AsO4-3                2.614e-023  1.108e-023   -22.583   -22.955    -0.373
Ba              5.445e-007
   Ba+2                  5.244e-007  3.581e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.977e-008  1.797e-008    -7.704    -7.745    -0.041
   BaCO3                 3.581e-010  3.588e-010    -9.446    -9.445     0.001
   BaSO4                 7.443e-012  7.457e-012   -11.128   -11.127     0.001
   BaOH+                 1.054e-013  9.580e-014   -12.977   -13.019    -0.041
C(-4)           7.244e-003
   CH4                   7.244e-003  7.258e-003    -2.140    -2.139     0.001
C(4)            7.395e-003
   HCO3-                 5.743e-003  5.237e-003    -2.241    -2.281    -0.040
   CO2                   1.488e-003  1.491e-003    -2.827    -2.827     0.001
   CaHCO3+               1.255e-004  1.141e-004    -3.901    -3.943    -0.041
   MnHCO3+               1.078e-005  9.802e-006    -4.967    -5.009    -0.041
   FeHCO3+               1.054e-005  9.579e-006    -4.977    -5.019    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   MgHCO3+               3.773e-006  3.430e-006    -5.423    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.806e-006  1.940e-006    -5.552    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.804e-007  5.815e-007    -6.236    -6.235     0.001
   MgCO3                 1.034e-007  1.036e-007    -6.985    -6.985     0.001
   BaHCO3+               1.977e-008  1.797e-008    -7.704    -7.745    -0.041
   NaCO3-                7.847e-009  7.133e-009    -8.105    -8.147    -0.041
   BaCO3                 3.581e-010  3.588e-010    -9.446    -9.445     0.001
Ca              2.603e-003
   Ca+2                  2.472e-003  1.708e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.255e-004  1.141e-004    -3.901    -3.943    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.413e-008  1.416e-008    -7.850    -7.849     0.001
   CaOH+                 2.462e-009  2.238e-009    -8.609    -8.650    -0.041
   CaHSO4+               1.155e-014  1.050e-014   -13.937   -13.979    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.434e-009  7.667e-009    -8.074    -8.115    -0.041
   FeCl+                 2.489e-009  2.263e-009    -8.604    -8.645    -0.041
   MnCl2                 2.993e-013  2.999e-013   -12.524   -12.523     0.001
   MnCl3-                8.141e-018  7.401e-018   -17.089   -17.131    -0.041
   FeCl+2                8.047e-025  5.495e-025   -24.094   -24.260    -0.166
   FeCl2+                2.419e-028  2.199e-028   -27.616   -27.658    -0.041
   FeCl3                 1.967e-033  1.971e-033   -32.706   -32.705     0.001
Fe(2)           8.346e-005
   Fe(HS)2               4.495e-005  4.504e-005    -4.347    -4.346     0.001
   Fe+2                  2.679e-005  1.829e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.054e-005  9.579e-006    -4.977    -5.019    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.835e-007  2.578e-007    -6.547    -6.589    -0.041
   FeOH+                 5.024e-008  4.567e-008    -7.299    -7.340    -0.041
   FeCl+                 2.489e-009  2.263e-009    -8.604    -8.645    -0.041
   FeSO4                 1.349e-010  1.352e-010    -9.870    -9.869     0.001
   Fe(OH)2               3.064e-012  3.070e-012   -11.514   -11.513     0.001
   Fe(OH)3-              9.907e-016  9.006e-016   -15.004   -15.045    -0.041
   FeHSO4+               1.237e-016  1.125e-016   -15.908   -15.949    -0.041
Fe(3)           5.749e-014
   Fe(OH)2+              2.978e-014  2.707e-014   -13.526   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.181e-016  1.983e-016   -15.661   -15.703    -0.041
   FeOH+2                1.516e-017  1.035e-017   -16.819   -16.985    -0.166
   Fe+3                  4.790e-022  2.031e-022   -21.320   -21.692    -0.373
   FeCl+2                8.047e-025  5.495e-025   -24.094   -24.260    -0.166
   FeSO4+                1.018e-025  9.251e-026   -24.992   -25.034    -0.041
   FeCl2+                2.419e-028  2.199e-028   -27.616   -27.658    -0.041
   Fe(SO4)2-             9.252e-032  8.410e-032   -31.034   -31.075    -0.041
   FeHSO4+2              4.593e-032  3.136e-032   -31.338   -31.504    -0.166
   Fe2(OH)2+4            1.326e-032  2.884e-033   -31.877   -32.540    -0.663
   FeCl3                 1.967e-033  1.971e-033   -32.706   -32.705     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.752   -43.787    -1.035
H(0)            1.676e-009
   H2                    8.382e-010  8.398e-010    -9.077    -9.076     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.518e-012  5.016e-012   -11.258   -11.300    -0.041
Mg              8.448e-005
   Mg+2                  8.060e-005  5.598e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.773e-006  3.430e-006    -5.423    -5.465    -0.041
   MgCO3                 1.034e-007  1.036e-007    -6.985    -6.985     0.001
   MgOH+                 1.766e-009  1.605e-009    -8.753    -8.795    -0.041
   MgSO4                 5.443e-010  5.453e-010    -9.264    -9.263     0.001
Mn(2)           4.478e-005
   Mn+2                  3.075e-005  2.100e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.078e-005  9.802e-006    -4.967    -5.009    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.434e-009  7.667e-009    -8.074    -8.115    -0.041



   MnOH+                 4.689e-009  4.263e-009    -8.329    -8.370    -0.041
   MnSO4                 1.549e-010  1.552e-010    -9.810    -9.809     0.001
   MnCl2                 2.993e-013  2.999e-013   -12.524   -12.523     0.001
   MnCl3-                8.141e-018  7.401e-018   -17.089   -17.131    -0.041
   Mn(OH)3-              1.803e-019  1.639e-019   -18.744   -18.785    -0.041
Mn(3)           1.780e-034
   Mn+3                  1.780e-034  7.544e-035   -33.750   -34.122    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.511   -83.676    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.954   -96.995    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.804e-007  5.815e-007    -6.236    -6.235     0.001
   NaCO3-                7.847e-009  7.133e-009    -8.105    -8.147    -0.041
   NaSO4-                4.524e-011  4.113e-011   -10.344   -10.386    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.229   -74.229     0.001
S(-2)           2.088e-004
   H2S                   5.807e-005  5.818e-005    -4.236    -4.235     0.001
   HS-                   5.782e-005  5.256e-005    -4.238    -4.279    -0.041
   Fe(HS)2               4.495e-005  4.504e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.234e-007  2.940e-007    -6.490    -6.532    -0.041
   Fe(HS)3-              2.835e-007  2.578e-007    -6.547    -6.589    -0.041
   S5-2                  1.446e-007  1.055e-007    -6.840    -6.977    -0.137
   S4-2                  8.561e-008  6.155e-008    -7.067    -7.211    -0.143
   S6-2                  7.386e-008  5.460e-008    -7.132    -7.263    -0.131
   S-2                   7.343e-011  5.014e-011   -10.134   -10.300    -0.166
   S3-2                  3.065e-011  2.169e-011   -10.514   -10.664    -0.150
   S2-2                  1.763e-012  1.231e-012   -11.754   -11.910    -0.156
   As3S4(HS)2-           7.106e-016  6.460e-016   -15.148   -15.190    -0.041
S(6)            7.542e-008
   SO4-2                 6.039e-008  4.155e-008    -7.219    -7.381    -0.162
   CaSO4                 1.413e-008  1.416e-008    -7.850    -7.849     0.001
   MgSO4                 5.443e-010  5.453e-010    -9.264    -9.263     0.001
   MnSO4                 1.549e-010  1.552e-010    -9.810    -9.809     0.001
   FeSO4                 1.349e-010  1.352e-010    -9.870    -9.869     0.001
   NaSO4-                4.524e-011  4.113e-011   -10.344   -10.386    -0.041
   BaSO4                 7.443e-012  7.457e-012   -11.128   -11.127     0.001
   KSO4-                 5.518e-012  5.016e-012   -11.258   -11.300    -0.041
   HSO4-                 5.626e-013  5.115e-013   -12.250   -12.291    -0.041
   CaHSO4+               1.155e-014  1.050e-014   -13.937   -13.979    -0.041
   FeHSO4+               1.237e-016  1.125e-016   -15.908   -15.949    -0.041
   FeSO4+                1.018e-025  9.251e-026   -24.992   -25.034    -0.041
   Fe(SO4)2-             9.252e-032  8.410e-032   -31.034   -31.075    -0.041
   FeHSO4+2              4.593e-032  3.136e-032   -31.338   -31.504    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3



CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.57  -10.15   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.79  -43.62   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.01  -43.22   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.88  -42.16   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.96  -45.35   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.68  -90.39   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.73  -12.06    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.61  -14.79   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 82.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.640e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.86  -13.83   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.450e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.233e-003 -4.367e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.208e-004  4.208e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.279e-003  4.279e-003

------------------------------Surface composition------------------------------

Hfo           
 9.548e-005  Surface charge, eq

Hfo_s         
 3.117e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.025e-006       0.650  2.025e-006      -5.694
Hfo_sOMn+        8.399e-007       0.270  8.399e-007      -6.076
Hfo_sOFe+        2.062e-007       0.066  2.062e-007      -6.686
Hfo_sOH2+        3.134e-008       0.010  3.134e-008      -7.504
Hfo_sOH          1.271e-008       0.004  1.271e-008      -7.896
Hfo_sOHBa+2      1.313e-009       0.000  1.313e-009      -8.882
Hfo_sO-          1.181e-010       0.000  1.181e-010      -9.928

Hfo           
 9.548e-005  Surface charge, eq

Hfo_w         
 1.247e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.280e-005       0.664  8.280e-005      -4.082
Hfo_wOH          3.358e-005       0.269  3.358e-005      -4.474
Hfo_wOFe+        5.083e-006       0.041  5.083e-006      -5.294
Hfo_wOMn+        1.763e-006       0.014  1.762e-006      -5.754
Hfo_wOCa+        6.402e-007       0.005  6.402e-007      -6.194
Hfo_wOMg+        3.734e-007       0.003  3.734e-007      -6.428
Hfo_wO-          3.119e-007       0.003  3.119e-007      -6.506
Hfo_wOFeOH       1.081e-007       0.001  1.081e-007      -6.966
Hfo_wH2AsO3      6.650e-009       0.000  6.650e-009      -8.177
Hfo_wSO4-        1.051e-011       0.000  1.051e-011     -10.978
Hfo_wOHSO4-2     8.500e-012       0.000  8.499e-012     -11.071
Hfo_wOBa+        5.999e-012       0.000  5.998e-012     -11.222
Hfo_wOHAsO4-3    1.415e-017       0.000  1.415e-017     -16.849
Hfo_wHAsO4-      1.928e-018       0.000  1.928e-018     -17.715
Hfo_wH2AsO4      1.538e-019       0.000  1.538e-019     -18.813

Mno           
-3.220e-026  Surface charge, eq



Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.758e-025       0.000  3.758e-025     -24.425
Mno_O3Ca         2.332e-026       0.000  2.332e-026     -25.632
Mno_O3-2         1.893e-026       0.000  1.893e-026     -25.723
Mno_O3HMn+       6.528e-027       0.000  6.528e-027     -26.185
Mno_O3H-         8.245e-028       0.000  8.245e-028     -27.084
Mno_O3Na-        3.964e-028       0.000  3.964e-028     -27.402
Mno_O3HCa+       3.534e-028       0.000  3.534e-028     -27.452
Mno_O3Mg         2.908e-028       0.000  2.908e-028     -27.536
Mno_O3Ba         1.028e-028       0.000  1.028e-028     -27.988
Mno_O3HMg+       2.985e-030       0.000  2.985e-030     -29.525
Mno_O3HBa+       2.787e-030       0.000  2.787e-030     -29.555
Mno_O3HNa        1.611e-030       0.000  1.610e-030     -29.793
Mno_O3H2         2.696e-032       0.000  2.696e-032     -31.569
Mno_O3H3+        2.359e-037       0.000  2.359e-037     -36.627
Mno_O3H3Cl       5.823e-040       0.000  5.823e-040     -39.235

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.243e-007  3.243e-007
Ba               5.445e-007  5.445e-007
C                1.472e-002  1.472e-002
Ca               2.602e-003  2.602e-003
Cl               9.873e-005  9.873e-005
Fe               8.345e-005  8.345e-005
K                1.893e-005  1.893e-005
Mg               8.449e-005  8.449e-005
Mn               4.476e-005  4.476e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.936      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.368e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.065e-003
                       Total CO2 (mol/kg)  =  7.388e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.961e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.57
                               Iterations  =  33
                                  Total H  = 1.110501e+002
                                  Total O  = 5.552801e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.376e-007  1.265e-007    -6.861    -6.898    -0.037
   OH-                   8.704e-008  7.913e-008    -7.060    -7.102    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.243e-007
   AsS(OH)(HS)-          3.235e-007  2.941e-007    -6.490    -6.532    -0.041
   H3AsO3                7.688e-010  7.703e-010    -9.114    -9.113     0.001
   H2AsO3-               4.743e-012  4.312e-012   -11.324   -11.365    -0.041
   As3S4(HS)2-           7.100e-016  6.455e-016   -15.149   -15.190    -0.041
   H4AsO3+               5.310e-017  4.827e-017   -16.275   -16.316    -0.041



   HAsO3-2               9.959e-020  6.802e-020   -19.002   -19.167    -0.166
   AsO3-3                2.531e-028  1.073e-028   -27.597   -27.969    -0.373
As(5)           2.177e-018
   H2AsO4-               1.260e-018  1.145e-018   -17.900   -17.941    -0.041
   HAsO4-2               9.172e-019  6.264e-019   -18.038   -18.203    -0.166
   H3AsO4                2.884e-023  2.890e-023   -22.540   -22.539     0.001
   AsO4-3                2.615e-023  1.109e-023   -22.583   -22.955    -0.373
Ba              5.445e-007
   Ba+2                  5.244e-007  3.581e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.976e-008  1.796e-008    -7.704    -7.746    -0.041
   BaCO3                 3.583e-010  3.590e-010    -9.446    -9.445     0.001
   BaSO4                 7.355e-012  7.369e-012   -11.133   -11.133     0.001
   BaOH+                 1.055e-013  9.591e-014   -12.977   -13.018    -0.041
C(-4)           7.329e-003
   CH4                   7.329e-003  7.343e-003    -2.135    -2.134     0.001
C(4)            7.388e-003
   HCO3-                 5.739e-003  5.233e-003    -2.241    -2.281    -0.040
   CO2                   1.486e-003  1.489e-003    -2.828    -2.827     0.001
   CaHCO3+               1.253e-004  1.139e-004    -3.902    -3.943    -0.041
   MnHCO3+               1.077e-005  9.792e-006    -4.968    -5.009    -0.041
   FeHCO3+               1.053e-005  9.569e-006    -4.978    -5.019    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.771e-006  3.428e-006    -5.423    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.807e-006  1.940e-006    -5.552    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.800e-007  5.812e-007    -6.237    -6.236     0.001
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   BaHCO3+               1.976e-008  1.796e-008    -7.704    -7.746    -0.041
   NaCO3-                7.849e-009  7.136e-009    -8.105    -8.147    -0.041
   BaCO3                 3.583e-010  3.590e-010    -9.446    -9.445     0.001
Ca              2.602e-003
   Ca+2                  2.471e-003  1.707e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.253e-004  1.139e-004    -3.902    -3.943    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.396e-008  1.398e-008    -7.855    -7.854     0.001
   CaOH+                 2.463e-009  2.239e-009    -8.608    -8.650    -0.041
   CaHSO4+               1.140e-014  1.036e-014   -13.943   -13.985    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.431e-009  7.664e-009    -8.074    -8.116    -0.041
   FeCl+                 2.488e-009  2.262e-009    -8.604    -8.646    -0.041
   MnCl2                 2.992e-013  2.998e-013   -12.524   -12.523     0.001
   MnCl3-                8.139e-018  7.399e-018   -17.089   -17.131    -0.041
   FeCl+2                8.022e-025  5.479e-025   -24.096   -24.261    -0.166
   FeCl2+                2.412e-028  2.193e-028   -27.618   -27.659    -0.041
   FeCl3                 1.961e-033  1.965e-033   -32.707   -32.707     0.001
Fe(2)           8.345e-005
   Fe(HS)2               4.496e-005  4.505e-005    -4.347    -4.346     0.001
   Fe+2                  2.678e-005  1.829e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.053e-005  9.569e-006    -4.978    -5.019    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.837e-007  2.579e-007    -6.547    -6.589    -0.041
   FeOH+                 5.028e-008  4.571e-008    -7.299    -7.340    -0.041
   FeCl+                 2.488e-009  2.262e-009    -8.604    -8.646    -0.041
   FeSO4                 1.332e-010  1.335e-010    -9.875    -9.875     0.001
   Fe(OH)2               3.069e-012  3.075e-012   -11.513   -11.512     0.001
   Fe(OH)3-              9.933e-016  9.030e-016   -15.003   -15.044    -0.041
   FeHSO4+               1.221e-016  1.110e-016   -15.913   -15.955    -0.041
Fe(3)           5.746e-014
   Fe(OH)2+              2.975e-014  2.704e-014   -13.527   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.183e-016  1.985e-016   -15.661   -15.702    -0.041
   FeOH+2                1.513e-017  1.033e-017   -16.820   -16.986    -0.166
   Fe+3                  4.775e-022  2.024e-022   -21.321   -21.694    -0.373
   FeCl+2                8.022e-025  5.479e-025   -24.096   -24.261    -0.166
   FeSO4+                1.003e-025  9.113e-026   -24.999   -25.040    -0.041



   FeCl2+                2.412e-028  2.193e-028   -27.618   -27.659    -0.041
   Fe(SO4)2-             9.004e-032  8.186e-032   -31.046   -31.087    -0.041
   FeHSO4+2              4.520e-032  3.087e-032   -31.345   -31.511    -0.166
   Fe2(OH)2+4            1.321e-032  2.873e-033   -31.879   -32.542    -0.662
   FeCl3                 1.961e-033  1.965e-033   -32.707   -32.707     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.755   -43.790    -1.035
H(0)            1.682e-009
   H2                    8.410e-010  8.426e-010    -9.075    -9.074     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.452e-012  4.956e-012   -11.263   -11.305    -0.041
Mg              8.449e-005
   Mg+2                  8.061e-005  5.599e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.771e-006  3.428e-006    -5.423    -5.465    -0.041
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   MgOH+                 1.768e-009  1.607e-009    -8.753    -8.794    -0.041
   MgSO4                 5.378e-010  5.389e-010    -9.269    -9.269     0.001
Mn(2)           4.476e-005
   Mn+2                  3.074e-005  2.100e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.077e-005  9.792e-006    -4.968    -5.009    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.431e-009  7.664e-009    -8.074    -8.116    -0.041
   MnOH+                 4.692e-009  4.265e-009    -8.329    -8.370    -0.041
   MnSO4                 1.530e-010  1.533e-010    -9.815    -9.815     0.001
   MnCl2                 2.992e-013  2.998e-013   -12.524   -12.523     0.001
   MnCl3-                8.139e-018  7.399e-018   -17.089   -17.131    -0.041
   Mn(OH)3-              1.807e-019  1.643e-019   -18.743   -18.784    -0.041
Mn(3)           1.774e-034
   Mn+3                  1.774e-034  7.522e-035   -33.751   -34.124    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.512   -83.678    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.956   -96.998    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.800e-007  5.812e-007    -6.237    -6.236     0.001
   NaCO3-                7.849e-009  7.136e-009    -8.105    -8.147    -0.041
   NaSO4-                4.470e-011  4.064e-011   -10.350   -10.391    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.232   -74.232     0.001
S(-2)           2.088e-004
   H2S                   5.803e-005  5.814e-005    -4.236    -4.236     0.001
   HS-                   5.783e-005  5.257e-005    -4.238    -4.279    -0.041
   Fe(HS)2               4.496e-005  4.505e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.235e-007  2.941e-007    -6.490    -6.532    -0.041
   Fe(HS)3-              2.837e-007  2.579e-007    -6.547    -6.589    -0.041
   S5-2                  1.448e-007  1.056e-007    -6.839    -6.976    -0.137
   S4-2                  8.572e-008  6.163e-008    -7.067    -7.210    -0.143
   S6-2                  7.395e-008  5.467e-008    -7.131    -7.262    -0.131
   S-2                   7.352e-011  5.021e-011   -10.134   -10.299    -0.166
   S3-2                  3.069e-011  2.171e-011   -10.513   -10.663    -0.150
   S2-2                  1.765e-012  1.232e-012   -11.753   -11.909    -0.156
   As3S4(HS)2-           7.100e-016  6.455e-016   -15.149   -15.190    -0.041
S(6)            7.451e-008
   SO4-2                 5.967e-008  4.105e-008    -7.224    -7.387    -0.162
   CaSO4                 1.396e-008  1.398e-008    -7.855    -7.854     0.001
   MgSO4                 5.378e-010  5.389e-010    -9.269    -9.269     0.001
   MnSO4                 1.530e-010  1.533e-010    -9.815    -9.815     0.001
   FeSO4                 1.332e-010  1.335e-010    -9.875    -9.875     0.001
   NaSO4-                4.470e-011  4.064e-011   -10.350   -10.391    -0.041
   BaSO4                 7.355e-012  7.369e-012   -11.133   -11.133     0.001
   KSO4-                 5.452e-012  4.956e-012   -11.263   -11.305    -0.041
   HSO4-                 5.553e-013  5.048e-013   -12.255   -12.297    -0.041
   CaHSO4+               1.140e-014  1.036e-014   -13.943   -13.985    -0.041
   FeHSO4+               1.221e-016  1.110e-016   -15.913   -15.955    -0.041
   FeSO4+                1.003e-025  9.113e-026   -24.999   -25.040    -0.041
   Fe(SO4)2-             9.004e-032  8.186e-032   -31.046   -31.087    -0.041



   FeHSO4+2              4.520e-032  3.087e-032   -31.345   -31.511    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.57  -10.15   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.80  -43.63   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.02  -43.23   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.89  -42.17   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.98  -45.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.70  -90.41   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.73  -12.06    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2



Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 83.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.660e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.87  -13.84   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.449e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.113e-003 -4.487e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.209e-004  4.209e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.399e-003  4.399e-003

------------------------------Surface composition------------------------------

Hfo           
 9.362e-005  Surface charge, eq

Hfo_s         
 3.057e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.985e-006       0.650  1.985e-006      -5.702
Hfo_sOMn+        8.243e-007       0.270  8.243e-007      -6.084
Hfo_sOFe+        2.023e-007       0.066  2.023e-007      -6.694
Hfo_sOH2+        3.071e-008       0.010  3.071e-008      -7.513
Hfo_sOH          1.246e-008       0.004  1.246e-008      -7.904
Hfo_sOHBa+2      1.288e-009       0.000  1.288e-009      -8.890
Hfo_sO-          1.159e-010       0.000  1.159e-010      -9.936

Hfo           
 9.362e-005  Surface charge, eq

Hfo_w         



 1.223e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.118e-005       0.664  8.117e-005      -4.091
Hfo_wOH          3.295e-005       0.269  3.295e-005      -4.482
Hfo_wOFe+        4.991e-006       0.041  4.991e-006      -5.302
Hfo_wOMn+        1.731e-006       0.014  1.731e-006      -5.762
Hfo_wOCa+        6.286e-007       0.005  6.286e-007      -6.202
Hfo_wOMg+        3.668e-007       0.003  3.668e-007      -6.436
Hfo_wO-          3.064e-007       0.003  3.064e-007      -6.514
Hfo_wOFeOH       1.063e-007       0.001  1.063e-007      -6.974
Hfo_wH2AsO3      6.531e-009       0.000  6.530e-009      -8.185
Hfo_wSO4-        1.018e-011       0.000  1.018e-011     -10.992
Hfo_wOHSO4-2     8.242e-012       0.000  8.242e-012     -11.084
Hfo_wOBa+        5.893e-012       0.000  5.893e-012     -11.230
Hfo_wOHAsO4-3    1.389e-017       0.000  1.389e-017     -16.857
Hfo_wHAsO4-      1.889e-018       0.000  1.889e-018     -17.724
Hfo_wH2AsO4      1.506e-019       0.000  1.506e-019     -18.822

Mno           
-3.255e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.797e-025       0.000  3.797e-025     -24.421
Mno_O3Ca         2.356e-026       0.000  2.356e-026     -25.628
Mno_O3-2         1.913e-026       0.000  1.913e-026     -25.718
Mno_O3HMn+       6.589e-027       0.000  6.589e-027     -26.181
Mno_O3H-         8.324e-028       0.000  8.324e-028     -27.080
Mno_O3Na-        4.006e-028       0.000  4.006e-028     -27.397
Mno_O3HCa+       3.567e-028       0.000  3.567e-028     -27.448
Mno_O3Mg         2.939e-028       0.000  2.939e-028     -27.532
Mno_O3Ba         1.039e-028       0.000  1.039e-028     -27.983
Mno_O3HMg+       3.014e-030       0.000  3.014e-030     -29.521
Mno_O3HBa+       2.815e-030       0.000  2.815e-030     -29.551
Mno_O3HNa        1.626e-030       0.000  1.626e-030     -29.789
Mno_O3H2         2.719e-032       0.000  2.719e-032     -31.566
Mno_O3H3+        2.377e-037       0.000  2.377e-037     -36.624
Mno_O3H3Cl       5.867e-040       0.000  5.867e-040     -39.232

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.244e-007  3.244e-007
Ba               5.445e-007  5.446e-007
C                1.480e-002  1.480e-002
Ca               2.601e-003  2.601e-003
Cl               9.873e-005  9.873e-005
Fe               8.344e-005  8.344e-005
K                1.893e-005  1.893e-005
Mg               8.449e-005  8.450e-005
Mn               4.473e-005  4.474e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.937      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.364e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.061e-003



                       Total CO2 (mol/kg)  =  7.382e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.942e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.56
                               Iterations  =  36
                                  Total H  = 1.110506e+002
                                  Total O  = 5.552808e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.375e-007  1.264e-007    -6.862    -6.898    -0.037
   OH-                   8.712e-008  7.920e-008    -7.060    -7.101    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.244e-007
   AsS(OH)(HS)-          3.236e-007  2.942e-007    -6.490    -6.531    -0.041
   H3AsO3                7.694e-010  7.709e-010    -9.114    -9.113     0.001
   H2AsO3-               4.751e-012  4.319e-012   -11.323   -11.365    -0.041
   As3S4(HS)2-           7.095e-016  6.450e-016   -15.149   -15.190    -0.041
   H4AsO3+               5.309e-017  4.826e-017   -16.275   -16.316    -0.041
   HAsO3-2               9.986e-020  6.820e-020   -19.001   -19.166    -0.166
   AsO3-3                2.540e-028  1.077e-028   -27.595   -27.968    -0.373
As(5)           2.174e-018
   H2AsO4-               1.258e-018  1.143e-018   -17.900   -17.942    -0.041
   HAsO4-2               9.166e-019  6.260e-019   -18.038   -18.203    -0.166
   H3AsO4                2.877e-023  2.883e-023   -22.541   -22.540     0.001
   AsO4-3                2.616e-023  1.109e-023   -22.582   -22.955    -0.373
Ba              5.445e-007
   Ba+2                  5.244e-007  3.582e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.975e-008  1.795e-008    -7.704    -7.746    -0.041
   BaCO3                 3.585e-010  3.592e-010    -9.446    -9.445     0.001
   BaSO4                 7.269e-012  7.283e-012   -11.139   -11.138     0.001
   BaOH+                 1.056e-013  9.602e-014   -12.976   -13.018    -0.041
C(-4)           7.414e-003
   CH4                   7.414e-003  7.428e-003    -2.130    -2.129     0.001
C(4)            7.382e-003
   HCO3-                 5.735e-003  5.230e-003    -2.241    -2.282    -0.040
   CO2                   1.483e-003  1.486e-003    -2.829    -2.828     0.001
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   MnHCO3+               1.076e-005  9.782e-006    -4.968    -5.010    -0.041
   FeHCO3+               1.052e-005  9.560e-006    -4.978    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.769e-006  3.427e-006    -5.424    -5.465    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.808e-006  1.941e-006    -5.552    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.797e-007  5.808e-007    -6.237    -6.236     0.001
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   BaHCO3+               1.975e-008  1.795e-008    -7.704    -7.746    -0.041
   NaCO3-                7.852e-009  7.138e-009    -8.105    -8.146    -0.041
   BaCO3                 3.585e-010  3.592e-010    -9.446    -9.445     0.001
Ca              2.601e-003
   Ca+2                  2.470e-003  1.707e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.379e-008  1.381e-008    -7.860    -7.860     0.001
   CaOH+                 2.465e-009  2.241e-009    -8.608    -8.650    -0.041
   CaHSO4+               1.125e-014  1.023e-014   -13.949   -13.990    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.428e-009  7.662e-009    -8.074    -8.116    -0.041
   FeCl+                 2.487e-009  2.261e-009    -8.604    -8.646    -0.041
   MnCl2                 2.991e-013  2.997e-013   -12.524   -12.523     0.001
   MnCl3-                8.137e-018  7.397e-018   -17.090   -17.131    -0.041
   FeCl+2                7.998e-025  5.463e-025   -24.097   -24.263    -0.166



   FeCl2+                2.405e-028  2.187e-028   -27.619   -27.660    -0.041
   FeCl3                 1.956e-033  1.959e-033   -32.709   -32.708     0.001
Fe(2)           8.344e-005
   Fe(HS)2               4.497e-005  4.506e-005    -4.347    -4.346     0.001
   Fe+2                  2.677e-005  1.828e-005    -4.572    -4.738    -0.166
   FeHCO3+               1.052e-005  9.560e-006    -4.978    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.838e-007  2.580e-007    -6.547    -6.588    -0.041
   FeOH+                 5.031e-008  4.574e-008    -7.298    -7.340    -0.041
   FeCl+                 2.487e-009  2.261e-009    -8.604    -8.646    -0.041
   FeSO4                 1.316e-010  1.319e-010    -9.881    -9.880     0.001
   Fe(OH)2               3.074e-012  3.080e-012   -11.512   -11.511     0.001
   Fe(OH)3-              9.959e-016  9.053e-016   -15.002   -15.043    -0.041
   FeHSO4+               1.205e-016  1.095e-016   -15.919   -15.960    -0.041
Fe(3)           5.743e-014
   Fe(OH)2+              2.972e-014  2.701e-014   -13.527   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.185e-016  1.987e-016   -15.660   -15.702    -0.041
   FeOH+2                1.510e-017  1.031e-017   -16.821   -16.987    -0.166
   Fe+3                  4.760e-022  2.019e-022   -21.322   -21.695    -0.373
   FeCl+2                7.998e-025  5.463e-025   -24.097   -24.263    -0.166
   FeSO4+                9.877e-026  8.979e-026   -25.005   -25.047    -0.041
   FeCl2+                2.405e-028  2.187e-028   -27.619   -27.660    -0.041
   Fe(SO4)2-             8.766e-032  7.969e-032   -31.057   -31.099    -0.041
   FeHSO4+2              4.448e-032  3.038e-032   -31.352   -31.517    -0.166
   Fe2(OH)2+4            1.315e-032  2.862e-033   -31.881   -32.543    -0.662
   FeCl3                 1.956e-033  1.959e-033   -32.709   -32.708     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.757   -43.792    -1.035
H(0)            1.688e-009
   H2                    8.438e-010  8.454e-010    -9.074    -9.073     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.387e-012  4.897e-012   -11.269   -11.310    -0.041
Mg              8.449e-005
   Mg+2                  8.062e-005  5.600e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.769e-006  3.427e-006    -5.424    -5.465    -0.041
   MgCO3                 1.035e-007  1.037e-007    -6.985    -6.984     0.001
   MgOH+                 1.770e-009  1.609e-009    -8.752    -8.794    -0.041
   MgSO4                 5.316e-010  5.326e-010    -9.274    -9.274     0.001
Mn(2)           4.473e-005
   Mn+2                  3.073e-005  2.099e-005    -4.512    -4.678    -0.166
   MnHCO3+               1.076e-005  9.782e-006    -4.968    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.428e-009  7.662e-009    -8.074    -8.116    -0.041
   MnOH+                 4.695e-009  4.268e-009    -8.328    -8.370    -0.041
   MnSO4                 1.511e-010  1.514e-010    -9.821    -9.820     0.001
   MnCl2                 2.991e-013  2.997e-013   -12.524   -12.523     0.001
   MnCl3-                8.137e-018  7.397e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.812e-019  1.647e-019   -18.742   -18.783    -0.041
Mn(3)           1.769e-034
   Mn+3                  1.769e-034  7.500e-035   -33.752   -34.125    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.513   -83.679    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.959   -97.000    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.797e-007  5.808e-007    -6.237    -6.236     0.001
   NaCO3-                7.852e-009  7.138e-009    -8.105    -8.146    -0.041
   NaSO4-                4.417e-011  4.016e-011   -10.355   -10.396    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.235   -74.234     0.001
S(-2)           2.088e-004
   H2S                   5.799e-005  5.810e-005    -4.237    -4.236     0.001
   HS-                   5.785e-005  5.259e-005    -4.238    -4.279    -0.041
   Fe(HS)2               4.497e-005  4.506e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.236e-007  2.942e-007    -6.490    -6.531    -0.041



   Fe(HS)3-              2.838e-007  2.580e-007    -6.547    -6.588    -0.041
   S5-2                  1.450e-007  1.058e-007    -6.839    -6.976    -0.137
   S4-2                  8.582e-008  6.170e-008    -7.066    -7.210    -0.143
   S6-2                  7.404e-008  5.474e-008    -7.131    -7.262    -0.131
   S-2                   7.360e-011  5.027e-011   -10.133   -10.299    -0.166
   S3-2                  3.073e-011  2.174e-011   -10.512   -10.663    -0.150
   S2-2                  1.767e-012  1.234e-012   -11.753   -11.909    -0.156
   As3S4(HS)2-           7.095e-016  6.450e-016   -15.149   -15.190    -0.041
S(6)            7.361e-008
   SO4-2                 5.895e-008  4.057e-008    -7.229    -7.392    -0.162
   CaSO4                 1.379e-008  1.381e-008    -7.860    -7.860     0.001
   MgSO4                 5.316e-010  5.326e-010    -9.274    -9.274     0.001
   MnSO4                 1.511e-010  1.514e-010    -9.821    -9.820     0.001
   FeSO4                 1.316e-010  1.319e-010    -9.881    -9.880     0.001
   NaSO4-                4.417e-011  4.016e-011   -10.355   -10.396    -0.041
   BaSO4                 7.269e-012  7.283e-012   -11.139   -11.138     0.001
   KSO4-                 5.387e-012  4.897e-012   -11.269   -11.310    -0.041
   HSO4-                 5.482e-013  4.984e-013   -12.261   -12.302    -0.041
   CaHSO4+               1.125e-014  1.023e-014   -13.949   -13.990    -0.041
   FeHSO4+               1.205e-016  1.095e-016   -15.919   -15.960    -0.041
   FeSO4+                9.877e-026  8.979e-026   -25.005   -25.047    -0.041
   Fe(SO4)2-             8.766e-032  7.969e-032   -31.057   -31.099    -0.041
   FeHSO4+2              4.448e-032  3.038e-032   -31.352   -31.517    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.58  -10.16   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.81  -43.64   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.03  -43.24   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.90  -42.18   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.99  -45.38   -5.39  (H3O)Fe3(SO4)2(OH)6



Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.71  -90.43   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.74  -12.07    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 84.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.680e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.87  -13.84   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.448e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.993e-003 -4.607e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.209e-004  4.209e-004



Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.520e-003  4.520e-003

------------------------------Surface composition------------------------------

Hfo           
 9.175e-005  Surface charge, eq

Hfo_s         
 2.996e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.946e-006       0.649  1.946e-006      -5.711
Hfo_sOMn+        8.086e-007       0.270  8.086e-007      -6.092
Hfo_sOFe+        1.985e-007       0.066  1.985e-007      -6.702
Hfo_sOH2+        3.008e-008       0.010  3.008e-008      -7.522
Hfo_sOH          1.222e-008       0.004  1.222e-008      -7.913
Hfo_sOHBa+2      1.262e-009       0.000  1.262e-009      -8.899
Hfo_sO-          1.137e-010       0.000  1.137e-010      -9.944

Hfo           
 9.175e-005  Surface charge, eq

Hfo_w         
 1.199e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.955e-005       0.664  7.955e-005      -4.099
Hfo_wOH          3.232e-005       0.270  3.232e-005      -4.491
Hfo_wOFe+        4.899e-006       0.041  4.899e-006      -5.310
Hfo_wOMn+        1.699e-006       0.014  1.699e-006      -5.770
Hfo_wOCa+        6.170e-007       0.005  6.170e-007      -6.210
Hfo_wOMg+        3.602e-007       0.003  3.602e-007      -6.443
Hfo_wO-          3.008e-007       0.003  3.008e-007      -6.522
Hfo_wOFeOH       1.044e-007       0.001  1.044e-007      -6.981
Hfo_wH2AsO3      6.411e-009       0.000  6.411e-009      -8.193
Hfo_wSO4-        9.859e-012       0.000  9.859e-012     -11.006
Hfo_wOHSO4-2     7.990e-012       0.000  7.990e-012     -11.097
Hfo_wOBa+        5.787e-012       0.000  5.787e-012     -11.238
Hfo_wOHAsO4-3    1.364e-017       0.000  1.364e-017     -16.865
Hfo_wHAsO4-      1.850e-018       0.000  1.850e-018     -17.733
Hfo_wH2AsO4      1.473e-019       0.000  1.473e-019     -18.832

Mno           
-1.200e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.398e-028       0.000  1.398e-028     -27.854
Mno_O3Ca         8.677e-030       0.000  8.677e-030     -29.062
Mno_O3-2         7.050e-030       0.000  7.050e-030     -29.152
Mno_O3HMn+       2.425e-030       0.000  2.425e-030     -29.615
Mno_O3H-         3.064e-031       0.000  3.064e-031     -30.514
Mno_O3Na-        1.476e-031       0.000  1.476e-031     -30.831
Mno_O3HCa+       1.313e-031       0.000  1.313e-031     -30.882
Mno_O3Mg         1.083e-031       0.000  1.083e-031     -30.965
Mno_O3Ba         3.830e-032       0.000  3.830e-032     -31.417
Mno_O3HMg+       1.110e-033       0.000  1.110e-033     -32.955
Mno_O3HBa+       1.036e-033       0.000  1.036e-033     -32.985
Mno_O3HNa        5.985e-034       0.000  5.985e-034     -33.223
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.733e-041       0.000  8.733e-041     -40.059
Mno_O3H3Cl       2.155e-043       0.000  2.155e-043     -42.666

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.245e-007  3.245e-007
Ba               5.446e-007  5.446e-007
C                1.487e-002  1.487e-002
Ca               2.600e-003  2.600e-003
Cl               9.873e-005  9.873e-005
Fe               8.343e-005  8.343e-005
K                1.893e-005  1.893e-005
Mg               8.450e-005  8.450e-005
Mn               4.471e-005  4.471e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.899      Charge balance
                                       pe  =  -3.938      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.360e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.057e-003
                       Total CO2 (mol/kg)  =  7.375e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.924e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.54
                               Iterations  =  33
                                  Total H  = 1.110512e+002
                                  Total O  = 5.552816e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.374e-007  1.262e-007    -6.862    -6.899    -0.037
   OH-                   8.721e-008  7.928e-008    -7.059    -7.101    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.245e-007
   AsS(OH)(HS)-          3.237e-007  2.943e-007    -6.490    -6.531    -0.041
   H3AsO3                7.700e-010  7.715e-010    -9.113    -9.113     0.001
   H2AsO3-               4.759e-012  4.327e-012   -11.322   -11.364    -0.041
   As3S4(HS)2-           7.089e-016  6.445e-016   -15.149   -15.191    -0.041
   H4AsO3+               5.308e-017  4.825e-017   -16.275   -16.316    -0.041
   HAsO3-2               1.001e-019  6.839e-020   -18.999   -19.165    -0.166
   AsO3-3                2.549e-028  1.081e-028   -27.594   -27.966    -0.372
As(5)           2.172e-018
   H2AsO4-               1.256e-018  1.142e-018   -17.901   -17.942    -0.041
   HAsO4-2               9.161e-019  6.257e-019   -18.038   -18.204    -0.166
   H3AsO4                2.870e-023  2.876e-023   -22.542   -22.541     0.001
   AsO4-3                2.616e-023  1.110e-023   -22.582   -22.955    -0.372
Ba              5.446e-007
   Ba+2                  5.245e-007  3.582e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.974e-008  1.795e-008    -7.705    -7.746    -0.041
   BaCO3                 3.586e-010  3.593e-010    -9.445    -9.445     0.001
   BaSO4                 7.184e-012  7.198e-012   -11.144   -11.143     0.001
   BaOH+                 1.057e-013  9.613e-014   -12.976   -13.017    -0.041
C(-4)           7.499e-003
   CH4                   7.499e-003  7.513e-003    -2.125    -2.124     0.001
C(4)            7.375e-003
   HCO3-                 5.731e-003  5.226e-003    -2.242    -2.282    -0.040
   CO2                   1.481e-003  1.484e-003    -2.829    -2.829     0.001
   CaHCO3+               1.251e-004  1.137e-004    -3.903    -3.944    -0.041
   MnHCO3+               1.075e-005  9.773e-006    -4.969    -5.010    -0.041
   FeHCO3+               1.051e-005  9.551e-006    -4.979    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.768e-006  3.425e-006    -5.424    -5.465    -0.041



   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.808e-006  1.942e-006    -5.552    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.793e-007  5.804e-007    -6.237    -6.236     0.001
   MgCO3                 1.036e-007  1.038e-007    -6.985    -6.984     0.001
   BaHCO3+               1.974e-008  1.795e-008    -7.705    -7.746    -0.041
   NaCO3-                7.854e-009  7.140e-009    -8.105    -8.146    -0.041
   BaCO3                 3.586e-010  3.593e-010    -9.445    -9.445     0.001
Ca              2.600e-003
   Ca+2                  2.469e-003  1.706e-003    -2.607    -2.768    -0.161
   CaHCO3+               1.251e-004  1.137e-004    -3.903    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.362e-008  1.365e-008    -7.866    -7.865     0.001
   CaOH+                 2.467e-009  2.242e-009    -8.608    -8.649    -0.041
   CaHSO4+               1.110e-014  1.009e-014   -13.955   -13.996    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.426e-009  7.660e-009    -8.074    -8.116    -0.041
   FeCl+                 2.487e-009  2.261e-009    -8.604    -8.646    -0.041
   MnCl2                 2.991e-013  2.996e-013   -12.524   -12.523     0.001
   MnCl3-                8.135e-018  7.395e-018   -17.090   -17.131    -0.041
   FeCl+2                7.975e-025  5.447e-025   -24.098   -24.264    -0.166
   FeCl2+                2.398e-028  2.180e-028   -27.620   -27.661    -0.041
   FeCl3                 1.950e-033  1.954e-033   -32.710   -32.709     0.001
Fe(2)           8.343e-005
   Fe(HS)2               4.498e-005  4.507e-005    -4.347    -4.346     0.001
   Fe+2                  2.676e-005  1.827e-005    -4.573    -4.738    -0.166
   FeHCO3+               1.051e-005  9.551e-006    -4.979    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.840e-007  2.582e-007    -6.547    -6.588    -0.041
   FeOH+                 5.034e-008  4.577e-008    -7.298    -7.339    -0.041
   FeCl+                 2.487e-009  2.261e-009    -8.604    -8.646    -0.041
   FeSO4                 1.300e-010  1.303e-010    -9.886    -9.885     0.001
   Fe(OH)2               3.079e-012  3.085e-012   -11.512   -11.511     0.001
   Fe(OH)3-              9.984e-016  9.077e-016   -15.001   -15.042    -0.041
   FeHSO4+               1.189e-016  1.081e-016   -15.925   -15.966    -0.041
Fe(3)           5.740e-014
   Fe(OH)2+              2.969e-014  2.699e-014   -13.527   -13.569    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.188e-016  1.989e-016   -15.660   -15.701    -0.041
   FeOH+2                1.507e-017  1.029e-017   -16.822   -16.988    -0.166
   Fe+3                  4.746e-022  2.013e-022   -21.324   -21.696    -0.372
   FeCl+2                7.975e-025  5.447e-025   -24.098   -24.264    -0.166
   FeSO4+                9.733e-026  8.848e-026   -25.012   -25.053    -0.041
   FeCl2+                2.398e-028  2.180e-028   -27.620   -27.661    -0.041
   Fe(SO4)2-             8.537e-032  7.761e-032   -31.069   -31.110    -0.041
   FeHSO4+2              4.379e-032  2.991e-032   -31.359   -31.524    -0.166
   Fe2(OH)2+4            1.310e-032  2.851e-033   -31.883   -32.545    -0.662
   FeCl3                 1.950e-033  1.954e-033   -32.710   -32.709     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.759   -43.794    -1.035
H(0)            1.693e-009
   H2                    8.465e-010  8.482e-010    -9.072    -9.072     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.324e-012  4.840e-012   -11.274   -11.315    -0.041
Mg              8.450e-005
   Mg+2                  8.063e-005  5.601e-005    -4.094    -4.252    -0.158
   MgHCO3+               3.768e-006  3.425e-006    -5.424    -5.465    -0.041
   MgCO3                 1.036e-007  1.038e-007    -6.985    -6.984     0.001
   MgOH+                 1.772e-009  1.611e-009    -8.752    -8.793    -0.041
   MgSO4                 5.254e-010  5.265e-010    -9.279    -9.279     0.001
Mn(2)           4.471e-005
   Mn+2                  3.072e-005  2.098e-005    -4.513    -4.678    -0.166
   MnHCO3+               1.075e-005  9.773e-006    -4.969    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.426e-009  7.660e-009    -8.074    -8.116    -0.041
   MnOH+                 4.698e-009  4.271e-009    -8.328    -8.369    -0.041



   MnSO4                 1.493e-010  1.496e-010    -9.826    -9.825     0.001
   MnCl2                 2.991e-013  2.996e-013   -12.524   -12.523     0.001
   MnCl3-                8.135e-018  7.395e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.817e-019  1.652e-019   -18.741   -18.782    -0.041
Mn(3)           1.763e-034
   Mn+3                  1.763e-034  7.478e-035   -33.754   -34.126    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.515   -83.680    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.961   -97.002    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.793e-007  5.804e-007    -6.237    -6.236     0.001
   NaCO3-                7.854e-009  7.140e-009    -8.105    -8.146    -0.041
   NaSO4-                4.365e-011  3.969e-011   -10.360   -10.401    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.238   -74.237     0.001
S(-2)           2.088e-004
   H2S                   5.795e-005  5.806e-005    -4.237    -4.236     0.001
   HS-                   5.786e-005  5.260e-005    -4.238    -4.279    -0.041
   Fe(HS)2               4.498e-005  4.507e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.237e-007  2.943e-007    -6.490    -6.531    -0.041
   Fe(HS)3-              2.840e-007  2.582e-007    -6.547    -6.588    -0.041
   S5-2                  1.451e-007  1.059e-007    -6.838    -6.975    -0.137
   S4-2                  8.592e-008  6.178e-008    -7.066    -7.209    -0.143
   S6-2                  7.413e-008  5.481e-008    -7.130    -7.261    -0.131
   S-2                   7.369e-011  5.033e-011   -10.133   -10.298    -0.166
   S3-2                  3.076e-011  2.177e-011   -10.512   -10.662    -0.150
   S2-2                  1.769e-012  1.236e-012   -11.752   -11.908    -0.156
   As3S4(HS)2-           7.089e-016  6.445e-016   -15.149   -15.191    -0.041
S(6)            7.274e-008
   SO4-2                 5.826e-008  4.009e-008    -7.235    -7.397    -0.162
   CaSO4                 1.362e-008  1.365e-008    -7.866    -7.865     0.001
   MgSO4                 5.254e-010  5.265e-010    -9.279    -9.279     0.001
   MnSO4                 1.493e-010  1.496e-010    -9.826    -9.825     0.001
   FeSO4                 1.300e-010  1.303e-010    -9.886    -9.885     0.001
   NaSO4-                4.365e-011  3.969e-011   -10.360   -10.401    -0.041
   BaSO4                 7.184e-012  7.198e-012   -11.144   -11.143     0.001
   KSO4-                 5.324e-012  4.840e-012   -11.274   -11.315    -0.041
   HSO4-                 5.413e-013  4.921e-013   -12.267   -12.308    -0.041
   CaHSO4+               1.110e-014  1.009e-014   -13.955   -13.996    -0.041
   FeHSO4+               1.189e-016  1.081e-016   -15.925   -15.966    -0.041
   FeSO4+                9.733e-026  8.848e-026   -25.012   -25.053    -0.041
   Fe(SO4)2-             8.537e-032  7.761e-032   -31.069   -31.110    -0.041
   FeHSO4+2              4.379e-032  2.991e-032   -31.359   -31.524    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2



Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.58  -10.17   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.82  -43.65   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.05  -43.26   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.91  -42.19   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.00  -45.39   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.73  -90.44   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.74  -12.08    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.34  -74.24   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.37  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 85.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.700e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.88  -13.85   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.447e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.873e-003 -4.727e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.210e-004  4.210e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.640e-003  4.640e-003

------------------------------Surface composition------------------------------

Hfo           
 8.990e-005  Surface charge, eq

Hfo_s         
 2.936e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.906e-006       0.649  1.906e-006      -5.720
Hfo_sOMn+        7.929e-007       0.270  7.929e-007      -6.101
Hfo_sOFe+        1.946e-007       0.066  1.946e-007      -6.711
Hfo_sOH2+        2.944e-008       0.010  2.944e-008      -7.531
Hfo_sOH          1.197e-008       0.004  1.197e-008      -7.922
Hfo_sOHBa+2      1.237e-009       0.000  1.237e-009      -8.908
Hfo_sO-          1.116e-010       0.000  1.116e-010      -9.953

Hfo           
 8.990e-005  Surface charge, eq

Hfo_w         
 1.175e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.793e-005       0.663  7.792e-005      -4.108
Hfo_wOH          3.169e-005       0.270  3.169e-005      -4.499
Hfo_wOFe+        4.807e-006       0.041  4.807e-006      -5.318
Hfo_wOMn+        1.667e-006       0.014  1.667e-006      -5.778
Hfo_wOCa+        6.054e-007       0.005  6.054e-007      -6.218
Hfo_wOMg+        3.536e-007       0.003  3.536e-007      -6.451
Hfo_wO-          2.952e-007       0.003  2.952e-007      -6.530
Hfo_wOFeOH       1.026e-007       0.001  1.026e-007      -6.989
Hfo_wH2AsO3      6.291e-009       0.000  6.291e-009      -8.201
Hfo_wSO4-        9.546e-012       0.000  9.546e-012     -11.020
Hfo_wOHSO4-2     7.743e-012       0.000  7.743e-012     -11.111
Hfo_wOBa+        5.680e-012       0.000  5.680e-012     -11.246
Hfo_wOHAsO4-3    1.338e-017       0.000  1.338e-017     -16.874
Hfo_wHAsO4-      1.811e-018       0.000  1.811e-018     -17.742
Hfo_wH2AsO4      1.441e-019       0.000  1.441e-019     -18.841

Mno           
-5.040e-027  Surface charge, eq

Mno_          



 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.872e-026       0.000  5.872e-026     -25.231
Mno_O3Ca         3.644e-027       0.000  3.644e-027     -26.438
Mno_O3-2         2.961e-027       0.000  2.961e-027     -26.529
Mno_O3HMn+       1.017e-027       0.000  1.017e-027     -26.993
Mno_O3H-         1.286e-028       0.000  1.286e-028     -27.891
Mno_O3Na-        6.200e-029       0.000  6.200e-029     -28.208
Mno_O3HCa+       5.507e-029       0.000  5.506e-029     -28.259
Mno_O3Mg         4.551e-029       0.000  4.551e-029     -28.342
Mno_O3Ba         1.609e-029       0.000  1.609e-029     -28.793
Mno_O3HMg+       4.657e-031       0.000  4.657e-031     -30.332
Mno_O3HBa+       4.349e-031       0.000  4.349e-031     -30.362
Mno_O3HNa        2.512e-031       0.000  2.512e-031     -30.600
Mno_O3H2         4.193e-033       0.000  4.192e-033     -32.378
Mno_O3H3+        3.658e-038       0.000  3.658e-038     -37.437
Mno_O3H3Cl       9.028e-041       0.000  9.028e-041     -40.044

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.246e-007  3.246e-007
Ba               5.446e-007  5.446e-007
C                1.495e-002  1.495e-002
Ca               2.599e-003  2.599e-003
Cl               9.873e-005  9.873e-005
Fe               8.342e-005  8.342e-005
K                1.893e-005  1.893e-005
Mg               8.451e-005  8.451e-005
Mn               4.469e-005  4.469e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.899      Charge balance
                                       pe  =  -3.939      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.356e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.053e-003
                       Total CO2 (mol/kg)  =  7.369e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.905e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.53
                               Iterations  =  43
                                  Total H  = 1.110517e+002
                                  Total O  = 5.552823e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.372e-007  1.261e-007    -6.863    -6.899    -0.037
   OH-                   8.729e-008  7.936e-008    -7.059    -7.100    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.246e-007
   AsS(OH)(HS)-          3.239e-007  2.944e-007    -6.490    -6.531    -0.041
   H3AsO3                7.706e-010  7.721e-010    -9.113    -9.112     0.001
   H2AsO3-               4.768e-012  4.334e-012   -11.322   -11.363    -0.041
   As3S4(HS)2-           7.084e-016  6.440e-016   -15.150   -15.191    -0.041
   H4AsO3+               5.307e-017  4.824e-017   -16.275   -16.317    -0.041
   HAsO3-2               1.004e-019  6.857e-020   -18.998   -19.164    -0.166



   AsO3-3                2.558e-028  1.085e-028   -27.592   -27.965    -0.372
As(5)           2.170e-018
   H2AsO4-               1.254e-018  1.140e-018   -17.902   -17.943    -0.041
   HAsO4-2               9.155e-019  6.254e-019   -18.038   -18.204    -0.166
   H3AsO4                2.863e-023  2.869e-023   -22.543   -22.542     0.001
   AsO4-3                2.617e-023  1.110e-023   -22.582   -22.955    -0.372
Ba              5.446e-007
   Ba+2                  5.245e-007  3.583e-007    -6.280    -6.446    -0.166
   BaHCO3+               1.973e-008  1.794e-008    -7.705    -7.746    -0.041
   BaCO3                 3.588e-010  3.595e-010    -9.445    -9.444     0.001
   BaSO4                 7.102e-012  7.116e-012   -11.149   -11.148     0.001
   BaOH+                 1.059e-013  9.623e-014   -12.975   -13.017    -0.041
C(-4)           7.584e-003
   CH4                   7.584e-003  7.598e-003    -2.120    -2.119     0.001
C(4)            7.369e-003
   HCO3-                 5.727e-003  5.223e-003    -2.242    -2.282    -0.040
   CO2                   1.478e-003  1.481e-003    -2.830    -2.829     0.001
   CaHCO3+               1.250e-004  1.136e-004    -3.903    -3.945    -0.041
   MnHCO3+               1.074e-005  9.764e-006    -4.969    -5.010    -0.041
   FeHCO3+               1.050e-005  9.541e-006    -4.979    -5.020    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.766e-006  3.423e-006    -5.424    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.809e-006  1.942e-006    -5.551    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.789e-007  5.800e-007    -6.237    -6.237     0.001
   MgCO3                 1.036e-007  1.038e-007    -6.985    -6.984     0.001
   BaHCO3+               1.973e-008  1.794e-008    -7.705    -7.746    -0.041
   NaCO3-                7.856e-009  7.142e-009    -8.105    -8.146    -0.041
   BaCO3                 3.588e-010  3.595e-010    -9.445    -9.444     0.001
Ca              2.599e-003
   Ca+2                  2.469e-003  1.706e-003    -2.608    -2.768    -0.161
   CaHCO3+               1.250e-004  1.136e-004    -3.903    -3.945    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.346e-008  1.349e-008    -7.871    -7.870     0.001
   CaOH+                 2.468e-009  2.244e-009    -8.608    -8.649    -0.041
   CaHSO4+               1.096e-014  9.964e-015   -13.960   -14.002    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.961e-005    -4.006    -4.048    -0.042
   MnCl+                 8.423e-009  7.658e-009    -8.075    -8.116    -0.041
   FeCl+                 2.486e-009  2.260e-009    -8.605    -8.646    -0.041
   MnCl2                 2.990e-013  2.996e-013   -12.524   -12.524     0.001
   MnCl3-                8.133e-018  7.394e-018   -17.090   -17.131    -0.041
   FeCl+2                7.951e-025  5.432e-025   -24.100   -24.265    -0.166
   FeCl2+                2.392e-028  2.174e-028   -27.621   -27.663    -0.041
   FeCl3                 1.945e-033  1.948e-033   -32.711   -32.710     0.001
Fe(2)           8.342e-005
   Fe(HS)2               4.500e-005  4.508e-005    -4.347    -4.346     0.001
   Fe+2                  2.675e-005  1.827e-005    -4.573    -4.738    -0.166
   FeHCO3+               1.050e-005  9.541e-006    -4.979    -5.020    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.841e-007  2.583e-007    -6.546    -6.588    -0.041
   FeOH+                 5.037e-008  4.580e-008    -7.298    -7.339    -0.041
   FeCl+                 2.486e-009  2.260e-009    -8.605    -8.646    -0.041
   FeSO4                 1.285e-010  1.287e-010    -9.891    -9.890     0.001
   Fe(OH)2               3.084e-012  3.090e-012   -11.511   -11.510     0.001
   Fe(OH)3-              1.001e-015  9.100e-016   -15.000   -15.041    -0.041
   FeHSO4+               1.174e-016  1.067e-016   -15.930   -15.972    -0.041
Fe(3)           5.737e-014
   Fe(OH)2+              2.966e-014  2.696e-014   -13.528   -13.569    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.190e-016  1.991e-016   -15.660   -15.701    -0.041
   FeOH+2                1.504e-017  1.027e-017   -16.823   -16.988    -0.166
   Fe+3                  4.731e-022  2.007e-022   -21.325   -21.697    -0.372
   FeCl+2                7.951e-025  5.432e-025   -24.100   -24.265    -0.166
   FeSO4+                9.593e-026  8.721e-026   -25.018   -25.059    -0.041
   FeCl2+                2.392e-028  2.174e-028   -27.621   -27.663    -0.041



   Fe(SO4)2-             8.317e-032  7.561e-032   -31.080   -31.121    -0.041
   FeHSO4+2              4.311e-032  2.945e-032   -31.365   -31.531    -0.166
   Fe2(OH)2+4            1.304e-032  2.840e-033   -31.885   -32.547    -0.662
   FeCl3                 1.945e-033  1.948e-033   -32.711   -32.710     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.761   -43.796    -1.035
H(0)            1.699e-009
   H2                    8.493e-010  8.509e-010    -9.071    -9.070     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.262e-012  4.784e-012   -11.279   -11.320    -0.041
Mg              8.451e-005
   Mg+2                  8.064e-005  5.602e-005    -4.093    -4.252    -0.158
   MgHCO3+               3.766e-006  3.423e-006    -5.424    -5.466    -0.041
   MgCO3                 1.036e-007  1.038e-007    -6.985    -6.984     0.001
   MgOH+                 1.774e-009  1.612e-009    -8.751    -8.793    -0.041
   MgSO4                 5.194e-010  5.204e-010    -9.284    -9.284     0.001
Mn(2)           4.469e-005
   Mn+2                  3.071e-005  2.098e-005    -4.513    -4.678    -0.166
   MnHCO3+               1.074e-005  9.764e-006    -4.969    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.423e-009  7.658e-009    -8.075    -8.116    -0.041
   MnOH+                 4.701e-009  4.274e-009    -8.328    -8.369    -0.041
   MnSO4                 1.475e-010  1.478e-010    -9.831    -9.830     0.001
   MnCl2                 2.990e-013  2.996e-013   -12.524   -12.524     0.001
   MnCl3-                8.133e-018  7.394e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.821e-019  1.656e-019   -18.740   -18.781    -0.041
Mn(3)           1.758e-034
   Mn+3                  1.758e-034  7.457e-035   -33.755   -34.127    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.516   -83.682    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.963   -97.005    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.789e-007  5.800e-007    -6.237    -6.237     0.001
   NaCO3-                7.856e-009  7.142e-009    -8.105    -8.146    -0.041
   NaSO4-                4.315e-011  3.923e-011   -10.365   -10.406    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.241   -74.240     0.001
S(-2)           2.088e-004
   H2S                   5.791e-005  5.802e-005    -4.237    -4.236     0.001
   HS-                   5.788e-005  5.262e-005    -4.237    -4.279    -0.041
   Fe(HS)2               4.500e-005  4.508e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.239e-007  2.944e-007    -6.490    -6.531    -0.041
   Fe(HS)3-              2.841e-007  2.583e-007    -6.546    -6.588    -0.041
   S5-2                  1.453e-007  1.060e-007    -6.838    -6.975    -0.137
   S4-2                  8.602e-008  6.186e-008    -7.065    -7.209    -0.143
   S6-2                  7.422e-008  5.488e-008    -7.129    -7.261    -0.131
   S-2                   7.377e-011  5.039e-011   -10.132   -10.298    -0.166
   S3-2                  3.080e-011  2.180e-011   -10.511   -10.662    -0.150
   S2-2                  1.771e-012  1.237e-012   -11.752   -11.908    -0.156
   As3S4(HS)2-           7.084e-016  6.440e-016   -15.150   -15.191    -0.041
S(6)            7.189e-008
   SO4-2                 5.758e-008  3.963e-008    -7.240    -7.402    -0.162
   CaSO4                 1.346e-008  1.349e-008    -7.871    -7.870     0.001
   MgSO4                 5.194e-010  5.204e-010    -9.284    -9.284     0.001
   MnSO4                 1.475e-010  1.478e-010    -9.831    -9.830     0.001
   FeSO4                 1.285e-010  1.287e-010    -9.891    -9.890     0.001
   NaSO4-                4.315e-011  3.923e-011   -10.365   -10.406    -0.041
   BaSO4                 7.102e-012  7.116e-012   -11.149   -11.148     0.001
   KSO4-                 5.262e-012  4.784e-012   -11.279   -11.320    -0.041
   HSO4-                 5.345e-013  4.859e-013   -12.272   -12.313    -0.041
   CaHSO4+               1.096e-014  9.964e-015   -13.960   -14.002    -0.041
   FeHSO4+               1.174e-016  1.067e-016   -15.930   -15.972    -0.041
   FeSO4+                9.593e-026  8.721e-026   -25.018   -25.059    -0.041
   Fe(SO4)2-             8.317e-032  7.561e-032   -31.080   -31.121    -0.041
   FeHSO4+2              4.311e-032  2.945e-032   -31.365   -31.531    -0.166



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.81  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.83  -43.66   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.06  -43.27   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.93  -42.21   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.01  -45.40   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.75  -90.46   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.75  -12.08    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS



Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 86.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.720e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.88  -13.85   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.446e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.753e-003 -4.847e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.211e-004  4.211e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.760e-003  4.760e-003

------------------------------Surface composition------------------------------

Hfo           
 8.804e-005  Surface charge, eq

Hfo_s         
 2.876e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.866e-006       0.649  1.866e-006      -5.729
Hfo_sOMn+        7.772e-007       0.270  7.771e-007      -6.110
Hfo_sOFe+        1.908e-007       0.066  1.908e-007      -6.720
Hfo_sOH2+        2.881e-008       0.010  2.881e-008      -7.540
Hfo_sOH          1.173e-008       0.004  1.173e-008      -7.931
Hfo_sOHBa+2      1.212e-009       0.000  1.212e-009      -8.916
Hfo_sO-          1.094e-010       0.000  1.094e-010      -9.961

Hfo           
 8.804e-005  Surface charge, eq

Hfo_w         
 1.151e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.630e-005       0.663  7.630e-005      -4.117
Hfo_wOH          3.106e-005       0.270  3.106e-005      -4.508
Hfo_wOFe+        4.715e-006       0.041  4.715e-006      -5.327
Hfo_wOMn+        1.635e-006       0.014  1.635e-006      -5.787
Hfo_wOCa+        5.938e-007       0.005  5.938e-007      -6.226
Hfo_wOMg+        3.470e-007       0.003  3.470e-007      -6.460
Hfo_wO-          2.896e-007       0.003  2.896e-007      -6.538
Hfo_wOFeOH       1.007e-007       0.001  1.007e-007      -6.997
Hfo_wH2AsO3      6.171e-009       0.000  6.171e-009      -8.210
Hfo_wSO4-        9.240e-012       0.000  9.240e-012     -11.034
Hfo_wOHSO4-2     7.503e-012       0.000  7.502e-012     -11.125
Hfo_wOBa+        5.574e-012       0.000  5.573e-012     -11.254
Hfo_wOHAsO4-3    1.312e-017       0.000  1.311e-017     -16.882
Hfo_wHAsO4-      1.773e-018       0.000  1.773e-018     -17.751
Hfo_wH2AsO4      1.409e-019       0.000  1.409e-019     -18.851

Mno           
-5.019e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.845e-026       0.000  5.845e-026     -25.233
Mno_O3Ca         3.627e-027       0.000  3.627e-027     -26.440
Mno_O3-2         2.948e-027       0.000  2.948e-027     -26.530
Mno_O3HMn+       1.012e-027       0.000  1.011e-027     -26.995
Mno_O3H-         1.279e-028       0.000  1.279e-028     -27.893
Mno_O3Na-        6.173e-029       0.000  6.173e-029     -28.210
Mno_O3HCa+       5.476e-029       0.000  5.476e-029     -28.262
Mno_O3Mg         4.532e-029       0.000  4.532e-029     -28.344
Mno_O3Ba         1.602e-029       0.000  1.602e-029     -28.795
Mno_O3HMg+       4.634e-031       0.000  4.633e-031     -30.334
Mno_O3HBa+       4.327e-031       0.000  4.327e-031     -30.364
Mno_O3HNa        2.499e-031       0.000  2.498e-031     -30.602
Mno_O3H2         4.166e-033       0.000  4.166e-033     -32.380
Mno_O3H3+        3.632e-038       0.000  3.632e-038     -37.440
Mno_O3H3Cl       8.964e-041       0.000  8.964e-041     -40.048

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.248e-007  3.248e-007
Ba               5.446e-007  5.446e-007
C                1.503e-002  1.503e-002
Ca               2.598e-003  2.598e-003
Cl               9.873e-005  9.873e-005
Fe               8.341e-005  8.342e-005
K                1.893e-005  1.893e-005
Mg               8.451e-005  8.452e-005
Mn               4.467e-005  4.467e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.940      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.352e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.049e-003
                       Total CO2 (mol/kg)  =  7.363e-003



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.887e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.51
                               Iterations  =  32
                                  Total H  = 1.110522e+002
                                  Total O  = 5.552831e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.371e-007  1.260e-007    -6.863    -6.900    -0.037
   OH-                   8.737e-008  7.943e-008    -7.059    -7.100    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.248e-007
   AsS(OH)(HS)-          3.240e-007  2.945e-007    -6.489    -6.531    -0.041
   H3AsO3                7.712e-010  7.727e-010    -9.113    -9.112     0.001
   H2AsO3-               4.776e-012  4.342e-012   -11.321   -11.362    -0.041
   As3S4(HS)2-           7.078e-016  6.435e-016   -15.150   -15.191    -0.041
   H4AsO3+               5.306e-017  4.824e-017   -16.275   -16.317    -0.041
   HAsO3-2               1.006e-019  6.876e-020   -18.997   -19.163    -0.165
   AsO3-3                2.566e-028  1.089e-028   -27.591   -27.963    -0.372
As(5)           2.167e-018
   H2AsO4-               1.252e-018  1.138e-018   -17.902   -17.944    -0.041
   HAsO4-2               9.150e-019  6.251e-019   -18.039   -18.204    -0.165
   H3AsO4                2.856e-023  2.862e-023   -22.544   -22.543     0.001
   AsO4-3                2.618e-023  1.111e-023   -22.582   -22.954    -0.372
Ba              5.446e-007
   Ba+2                  5.245e-007  3.583e-007    -6.280    -6.446    -0.165
   BaHCO3+               1.972e-008  1.793e-008    -7.705    -7.746    -0.041
   BaCO3                 3.589e-010  3.596e-010    -9.445    -9.444     0.001
   BaSO4                 7.022e-012  7.035e-012   -11.154   -11.153     0.001
   BaOH+                 1.060e-013  9.634e-014   -12.975   -13.016    -0.041
C(-4)           7.668e-003
   CH4                   7.668e-003  7.683e-003    -2.115    -2.114     0.001
C(4)            7.363e-003
   HCO3-                 5.724e-003  5.219e-003    -2.242    -2.282    -0.040
   CO2                   1.476e-003  1.479e-003    -2.831    -2.830     0.001
   CaHCO3+               1.249e-004  1.135e-004    -3.904    -3.945    -0.041
   MnHCO3+               1.073e-005  9.754e-006    -4.969    -5.011    -0.041
   FeHCO3+               1.049e-005  9.532e-006    -4.979    -5.021    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.764e-006  3.422e-006    -5.424    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.809e-006  1.943e-006    -5.551    -5.712    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.786e-007  5.797e-007    -6.238    -6.237     0.001
   MgCO3                 1.037e-007  1.039e-007    -6.984    -6.984     0.001
   BaHCO3+               1.972e-008  1.793e-008    -7.705    -7.746    -0.041
   NaCO3-                7.859e-009  7.145e-009    -8.105    -8.146    -0.041
   BaCO3                 3.589e-010  3.596e-010    -9.445    -9.444     0.001
Ca              2.598e-003
   Ca+2                  2.468e-003  1.705e-003    -2.608    -2.768    -0.161
   CaHCO3+               1.249e-004  1.135e-004    -3.904    -3.945    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.330e-008  1.333e-008    -7.876    -7.875     0.001
   CaOH+                 2.470e-009  2.245e-009    -8.607    -8.649    -0.041
   CaHSO4+               1.082e-014  9.838e-015   -13.966   -14.007    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.421e-009  7.656e-009    -8.075    -8.116    -0.041
   FeCl+                 2.485e-009  2.259e-009    -8.605    -8.646    -0.041
   MnCl2                 2.989e-013  2.995e-013   -12.524   -12.524     0.001
   MnCl3-                8.131e-018  7.392e-018   -17.090   -17.131    -0.041
   FeCl+2                7.928e-025  5.416e-025   -24.101   -24.266    -0.165
   FeCl2+                2.385e-028  2.168e-028   -27.623   -27.664    -0.041



   FeCl3                 1.939e-033  1.943e-033   -32.712   -32.712     0.001
Fe(2)           8.341e-005
   Fe(HS)2               4.501e-005  4.509e-005    -4.347    -4.346     0.001
   Fe+2                  2.674e-005  1.826e-005    -4.573    -4.738    -0.165
   FeHCO3+               1.049e-005  9.532e-006    -4.979    -5.021    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.843e-007  2.584e-007    -6.546    -6.588    -0.041
   FeOH+                 5.041e-008  4.583e-008    -7.298    -7.339    -0.041
   FeCl+                 2.485e-009  2.259e-009    -8.605    -8.646    -0.041
   FeSO4                 1.270e-010  1.272e-010    -9.896    -9.895     0.001
   Fe(OH)2               3.089e-012  3.095e-012   -11.510   -11.509     0.001
   Fe(OH)3-              1.004e-015  9.123e-016   -14.998   -15.040    -0.041
   FeHSO4+               1.159e-016  1.054e-016   -15.936   -15.977    -0.041
Fe(3)           5.734e-014
   Fe(OH)2+              2.963e-014  2.694e-014   -13.528   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.192e-016  1.992e-016   -15.659   -15.701    -0.041
   FeOH+2                1.501e-017  1.025e-017   -16.824   -16.989    -0.165
   Fe+3                  4.717e-022  2.001e-022   -21.326   -21.699    -0.372
   FeCl+2                7.928e-025  5.416e-025   -24.101   -24.266    -0.165
   FeSO4+                9.456e-026  8.597e-026   -25.024   -25.066    -0.041
   FeCl2+                2.385e-028  2.168e-028   -27.623   -27.664    -0.041
   Fe(SO4)2-             8.104e-032  7.368e-032   -31.091   -31.133    -0.041
   FeHSO4+2              4.246e-032  2.900e-032   -31.372   -31.538    -0.165
   Fe2(OH)2+4            1.299e-032  2.829e-033   -31.886   -32.548    -0.662
   FeCl3                 1.939e-033  1.943e-033   -32.712   -32.712     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.764   -43.798    -1.034
H(0)            1.704e-009
   H2                    8.520e-010  8.536e-010    -9.070    -9.069     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.202e-012  4.729e-012   -11.284   -11.325    -0.041
Mg              8.451e-005
   Mg+2                  8.064e-005  5.603e-005    -4.093    -4.252    -0.158
   MgHCO3+               3.764e-006  3.422e-006    -5.424    -5.466    -0.041
   MgCO3                 1.037e-007  1.039e-007    -6.984    -6.984     0.001
   MgOH+                 1.776e-009  1.614e-009    -8.751    -8.792    -0.041
   MgSO4                 5.136e-010  5.146e-010    -9.289    -9.289     0.001
Mn(2)           4.467e-005
   Mn+2                  3.070e-005  2.097e-005    -4.513    -4.678    -0.165
   MnHCO3+               1.073e-005  9.754e-006    -4.969    -5.011    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.421e-009  7.656e-009    -8.075    -8.116    -0.041
   MnOH+                 4.704e-009  4.277e-009    -8.328    -8.369    -0.041
   MnSO4                 1.458e-010  1.461e-010    -9.836    -9.835     0.001
   MnCl2                 2.989e-013  2.995e-013   -12.524   -12.524     0.001
   MnCl3-                8.131e-018  7.392e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.826e-019  1.660e-019   -18.738   -18.780    -0.041
Mn(3)           1.753e-034
   Mn+3                  1.753e-034  7.436e-035   -33.756   -34.129    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.517   -83.683    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.966   -97.007    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.786e-007  5.797e-007    -6.238    -6.237     0.001
   NaCO3-                7.859e-009  7.145e-009    -8.105    -8.146    -0.041
   NaSO4-                4.265e-011  3.878e-011   -10.370   -10.411    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.244   -74.243     0.001
S(-2)           2.088e-004
   HS-                   5.789e-005  5.263e-005    -4.237    -4.279    -0.041
   H2S                   5.787e-005  5.798e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.501e-005  4.509e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.240e-007  2.945e-007    -6.489    -6.531    -0.041
   Fe(HS)3-              2.843e-007  2.584e-007    -6.546    -6.588    -0.041



   S5-2                  1.455e-007  1.061e-007    -6.837    -6.974    -0.137
   S4-2                  8.612e-008  6.193e-008    -7.065    -7.208    -0.143
   S6-2                  7.430e-008  5.494e-008    -7.129    -7.260    -0.131
   S-2                   7.386e-011  5.046e-011   -10.132   -10.297    -0.165
   S3-2                  3.084e-011  2.182e-011   -10.511   -10.661    -0.150
   S2-2                  1.773e-012  1.239e-012   -11.751   -11.907    -0.156
   As3S4(HS)2-           7.078e-016  6.435e-016   -15.150   -15.191    -0.041
S(6)            7.106e-008
   SO4-2                 5.692e-008  3.917e-008    -7.245    -7.407    -0.162
   CaSO4                 1.330e-008  1.333e-008    -7.876    -7.875     0.001
   MgSO4                 5.136e-010  5.146e-010    -9.289    -9.289     0.001
   MnSO4                 1.458e-010  1.461e-010    -9.836    -9.835     0.001
   FeSO4                 1.270e-010  1.272e-010    -9.896    -9.895     0.001
   NaSO4-                4.265e-011  3.878e-011   -10.370   -10.411    -0.041
   BaSO4                 7.022e-012  7.035e-012   -11.154   -11.153     0.001
   KSO4-                 5.202e-012  4.729e-012   -11.284   -11.325    -0.041
   HSO4-                 5.278e-013  4.799e-013   -12.277   -12.319    -0.041
   CaHSO4+               1.082e-014  9.838e-015   -13.966   -14.007    -0.041
   FeHSO4+               1.159e-016  1.054e-016   -15.936   -15.977    -0.041
   FeSO4+                9.456e-026  8.597e-026   -25.024   -25.066    -0.041
   Fe(SO4)2-             8.104e-032  7.368e-032   -31.091   -31.133    -0.041
   FeHSO4+2              4.246e-032  2.900e-032   -31.372   -31.538    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.81  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.59  -10.18   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.84  -43.67   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.07  -43.28   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.94  -42.22   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.02  -45.41   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.77  -90.48   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.75  -12.09    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 87.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.740e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.89  -13.86   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.755e-002 -2.445e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.633e-003 -4.967e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.211e-004  4.211e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.880e-003  4.880e-003



------------------------------Surface composition------------------------------

Hfo           
 8.618e-005  Surface charge, eq

Hfo_s         
 2.816e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.827e-006       0.649  1.827e-006      -5.738
Hfo_sOMn+        7.614e-007       0.270  7.614e-007      -6.118
Hfo_sOFe+        1.869e-007       0.066  1.869e-007      -6.728
Hfo_sOH2+        2.819e-008       0.010  2.819e-008      -7.550
Hfo_sOH          1.148e-008       0.004  1.148e-008      -7.940
Hfo_sOHBa+2      1.187e-009       0.000  1.187e-009      -8.926
Hfo_sO-          1.072e-010       0.000  1.072e-010      -9.970

Hfo           
 8.618e-005  Surface charge, eq

Hfo_w         
 1.127e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.469e-005       0.663  7.468e-005      -4.127
Hfo_wOH          3.043e-005       0.270  3.043e-005      -4.517
Hfo_wOFe+        4.622e-006       0.041  4.622e-006      -5.335
Hfo_wOMn+        1.603e-006       0.014  1.603e-006      -5.795
Hfo_wOCa+        5.821e-007       0.005  5.821e-007      -6.235
Hfo_wOMg+        3.403e-007       0.003  3.403e-007      -6.468
Hfo_wO-          2.840e-007       0.003  2.840e-007      -6.547
Hfo_wOFeOH       9.880e-008       0.001  9.879e-008      -7.005
Hfo_wH2AsO3      6.050e-009       0.000  6.050e-009      -8.218
Hfo_wSO4-        8.942e-012       0.000  8.942e-012     -11.049
Hfo_wOHSO4-2     7.267e-012       0.000  7.267e-012     -11.139
Hfo_wOBa+        5.466e-012       0.000  5.466e-012     -11.262
Hfo_wOHAsO4-3    1.285e-017       0.000  1.285e-017     -16.891
Hfo_wHAsO4-      1.734e-018       0.000  1.734e-018     -17.761
Hfo_wH2AsO4      1.377e-019       0.000  1.377e-019     -18.861

Mno           
-1.207e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.405e-028       0.000  1.405e-028     -27.852
Mno_O3Ca         8.719e-030       0.000  8.718e-030     -29.060
Mno_O3-2         7.090e-030       0.000  7.090e-030     -29.149
Mno_O3HMn+       2.429e-030       0.000  2.429e-030     -29.615
Mno_O3H-         3.073e-031       0.000  3.073e-031     -30.512
Mno_O3Na-        1.484e-031       0.000  1.484e-031     -30.828
Mno_O3HCa+       1.315e-031       0.000  1.315e-031     -30.881
Mno_O3Mg         1.090e-031       0.000  1.090e-031     -30.963
Mno_O3Ba         3.853e-032       0.000  3.853e-032     -31.414
Mno_O3HMg+       1.113e-033       0.000  1.113e-033     -32.953
Mno_O3HBa+       1.040e-033       0.000  1.040e-033     -32.983
Mno_O3HNa        6.002e-034       0.000  6.002e-034     -33.222
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.709e-041       0.000  8.708e-041     -40.060
Mno_O3H3Cl       2.150e-043       0.000  2.149e-043     -42.668

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.249e-007  3.249e-007
Ba               5.446e-007  5.447e-007
C                1.511e-002  1.511e-002
Ca               2.597e-003  2.597e-003
Cl               9.873e-005  9.873e-005
Fe               8.341e-005  8.341e-005
K                1.893e-005  1.893e-005
Mg               8.452e-005  8.452e-005
Mn               4.465e-005  4.465e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.941      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.349e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.045e-003
                       Total CO2 (mol/kg)  =  7.356e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.868e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.50
                               Iterations  =  33
                                  Total H  = 1.110527e+002
                                  Total O  = 5.552839e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.370e-007  1.259e-007    -6.863    -6.900    -0.037
   OH-                   8.745e-008  7.950e-008    -7.058    -7.100    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.249e-007
   AsS(OH)(HS)-          3.241e-007  2.947e-007    -6.489    -6.531    -0.041
   H3AsO3                7.718e-010  7.733e-010    -9.112    -9.112     0.001
   H2AsO3-               4.784e-012  4.349e-012   -11.320   -11.362    -0.041
   As3S4(HS)2-           7.073e-016  6.431e-016   -15.150   -15.192    -0.041
   H4AsO3+               5.305e-017  4.823e-017   -16.275   -16.317    -0.041
   HAsO3-2               1.009e-019  6.894e-020   -18.996   -19.162    -0.165
   AsO3-3                2.575e-028  1.093e-028   -27.589   -27.961    -0.372
As(5)           2.165e-018
   H2AsO4-               1.250e-018  1.137e-018   -17.903   -17.944    -0.041
   HAsO4-2               9.145e-019  6.248e-019   -18.039   -18.204    -0.165
   H3AsO4                2.849e-023  2.855e-023   -22.545   -22.544     0.001
   AsO4-3                2.618e-023  1.111e-023   -22.582   -22.954    -0.372
Ba              5.446e-007
   Ba+2                  5.246e-007  3.584e-007    -6.280    -6.446    -0.165
   BaHCO3+               1.971e-008  1.792e-008    -7.705    -7.747    -0.041
   BaCO3                 3.591e-010  3.598e-010    -9.445    -9.444     0.001
   BaSO4                 6.943e-012  6.957e-012   -11.158   -11.158     0.001
   BaOH+                 1.061e-013  9.644e-014   -12.974   -13.016    -0.041
C(-4)           7.753e-003
   CH4                   7.753e-003  7.768e-003    -2.111    -2.110     0.001
C(4)            7.356e-003
   HCO3-                 5.720e-003  5.216e-003    -2.243    -2.283    -0.040
   CO2                   1.474e-003  1.477e-003    -2.832    -2.831     0.001
   CaHCO3+               1.247e-004  1.134e-004    -3.904    -3.945    -0.041
   MnHCO3+               1.072e-005  9.745e-006    -4.970    -5.011    -0.041
   FeHCO3+               1.048e-005  9.524e-006    -4.980    -5.021    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.762e-006  3.420e-006    -5.425    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001



   CO3-2                 2.810e-006  1.943e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.782e-007  5.793e-007    -6.238    -6.237     0.001
   MgCO3                 1.037e-007  1.039e-007    -6.984    -6.983     0.001
   BaHCO3+               1.971e-008  1.792e-008    -7.705    -7.747    -0.041
   NaCO3-                7.861e-009  7.147e-009    -8.105    -8.146    -0.041
   BaCO3                 3.591e-010  3.598e-010    -9.445    -9.444     0.001
Ca              2.597e-003
   Ca+2                  2.467e-003  1.705e-003    -2.608    -2.768    -0.160
   CaHCO3+               1.247e-004  1.134e-004    -3.904    -3.945    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.315e-008  1.317e-008    -7.881    -7.880     0.001
   CaOH+                 2.471e-009  2.247e-009    -8.607    -8.648    -0.041
   CaHSO4+               1.069e-014  9.715e-015   -13.971   -14.013    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.418e-009  7.654e-009    -8.075    -8.116    -0.041
   FeCl+                 2.484e-009  2.259e-009    -8.605    -8.646    -0.041
   MnCl2                 2.988e-013  2.994e-013   -12.525   -12.524     0.001
   MnCl3-                8.129e-018  7.390e-018   -17.090   -17.131    -0.041
   FeCl+2                7.906e-025  5.401e-025   -24.102   -24.268    -0.165
   FeCl2+                2.378e-028  2.162e-028   -27.624   -27.665    -0.041
   FeCl3                 1.934e-033  1.938e-033   -32.714   -32.713     0.001
Fe(2)           8.341e-005
   Fe(HS)2               4.502e-005  4.510e-005    -4.347    -4.346     0.001
   Fe+2                  2.673e-005  1.826e-005    -4.573    -4.739    -0.165
   FeHCO3+               1.048e-005  9.524e-006    -4.980    -5.021    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.844e-007  2.586e-007    -6.546    -6.587    -0.041
   FeOH+                 5.044e-008  4.586e-008    -7.297    -7.339    -0.041
   FeCl+                 2.484e-009  2.259e-009    -8.605    -8.646    -0.041
   FeSO4                 1.255e-010  1.258e-010    -9.901    -9.900     0.001
   Fe(OH)2               3.094e-012  3.100e-012   -11.510   -11.509     0.001
   Fe(OH)3-              1.006e-015  9.146e-016   -14.997   -15.039    -0.041
   FeHSO4+               1.144e-016  1.041e-016   -15.941   -15.983    -0.041
Fe(3)           5.732e-014
   Fe(OH)2+              2.960e-014  2.691e-014   -13.529   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.194e-016  1.994e-016   -15.659   -15.700    -0.041
   FeOH+2                1.498e-017  1.023e-017   -16.825   -16.990    -0.165
   Fe+3                  4.703e-022  1.996e-022   -21.328   -21.700    -0.372
   FeCl+2                7.906e-025  5.401e-025   -24.102   -24.268    -0.165
   FeSO4+                9.322e-026  8.475e-026   -25.030   -25.072    -0.041
   FeCl2+                2.378e-028  2.162e-028   -27.624   -27.665    -0.041
   Fe(SO4)2-             7.899e-032  7.182e-032   -31.102   -31.144    -0.041
   FeHSO4+2              4.182e-032  2.857e-032   -31.379   -31.544    -0.165
   Fe2(OH)2+4            1.294e-032  2.819e-033   -31.888   -32.550    -0.662
   FeCl3                 1.934e-033  1.938e-033   -32.714   -32.713     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.766   -43.800    -1.034
H(0)            1.709e-009
   H2                    8.547e-010  8.563e-010    -9.068    -9.067     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.143e-012  4.676e-012   -11.289   -11.330    -0.041
Mg              8.452e-005
   Mg+2                  8.065e-005  5.604e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.762e-006  3.420e-006    -5.425    -5.466    -0.041
   MgCO3                 1.037e-007  1.039e-007    -6.984    -6.983     0.001
   MgOH+                 1.777e-009  1.616e-009    -8.750    -8.792    -0.041
   MgSO4                 5.078e-010  5.088e-010    -9.294    -9.293     0.001
Mn(2)           4.465e-005
   Mn+2                  3.069e-005  2.096e-005    -4.513    -4.679    -0.165
   MnHCO3+               1.072e-005  9.745e-006    -4.970    -5.011    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.418e-009  7.654e-009    -8.075    -8.116    -0.041
   MnOH+                 4.707e-009  4.280e-009    -8.327    -8.369    -0.041
   MnSO4                 1.441e-010  1.444e-010    -9.841    -9.840     0.001



   MnCl2                 2.988e-013  2.994e-013   -12.525   -12.524     0.001
   MnCl3-                8.129e-018  7.390e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.831e-019  1.664e-019   -18.737   -18.779    -0.041
Mn(3)           1.747e-034
   Mn+3                  1.747e-034  7.415e-035   -33.758   -34.130    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.519   -83.684    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.968   -97.009    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.782e-007  5.793e-007    -6.238    -6.237     0.001
   NaCO3-                7.861e-009  7.147e-009    -8.105    -8.146    -0.041
   NaSO4-                4.217e-011  3.834e-011   -10.375   -10.416    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.246   -74.246     0.001
S(-2)           2.088e-004
   HS-                   5.791e-005  5.265e-005    -4.237    -4.279    -0.041
   H2S                   5.783e-005  5.794e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.502e-005  4.510e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.241e-007  2.947e-007    -6.489    -6.531    -0.041
   Fe(HS)3-              2.844e-007  2.586e-007    -6.546    -6.587    -0.041
   S5-2                  1.456e-007  1.063e-007    -6.837    -6.974    -0.137
   S4-2                  8.622e-008  6.201e-008    -7.064    -7.208    -0.143
   S6-2                  7.439e-008  5.501e-008    -7.128    -7.260    -0.131
   S-2                   7.394e-011  5.052e-011   -10.131   -10.297    -0.165
   S3-2                  3.087e-011  2.185e-011   -10.510   -10.661    -0.150
   S2-2                  1.775e-012  1.240e-012   -11.751   -11.907    -0.156
   As3S4(HS)2-           7.073e-016  6.431e-016   -15.150   -15.192    -0.041
S(6)            7.025e-008
   SO4-2                 5.627e-008  3.873e-008    -7.250    -7.412    -0.162
   CaSO4                 1.315e-008  1.317e-008    -7.881    -7.880     0.001
   MgSO4                 5.078e-010  5.088e-010    -9.294    -9.293     0.001
   MnSO4                 1.441e-010  1.444e-010    -9.841    -9.840     0.001
   FeSO4                 1.255e-010  1.258e-010    -9.901    -9.900     0.001
   NaSO4-                4.217e-011  3.834e-011   -10.375   -10.416    -0.041
   BaSO4                 6.943e-012  6.957e-012   -11.158   -11.158     0.001
   KSO4-                 5.143e-012  4.676e-012   -11.289   -11.330    -0.041
   HSO4-                 5.214e-013  4.740e-013   -12.283   -12.324    -0.041
   CaHSO4+               1.069e-014  9.715e-015   -13.971   -14.013    -0.041
   FeHSO4+               1.144e-016  1.041e-016   -15.941   -15.983    -0.041
   FeSO4+                9.322e-026  8.475e-026   -25.030   -25.072    -0.041
   Fe(SO4)2-             7.899e-032  7.182e-032   -31.102   -31.144    -0.041
   FeHSO4+2              4.182e-032  2.857e-032   -31.379   -31.544    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -15.14  -65.25  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2



Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.85  -43.68   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.08  -43.29   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.95  -42.23   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.03  -45.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.78  -90.50   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.76  -12.09    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.35  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 88.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.760e-002 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.89  -13.86   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.444e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.513e-003 -5.087e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.212e-004  4.212e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.000e-003  5.000e-003

------------------------------Surface composition------------------------------

Hfo           
 8.433e-005  Surface charge, eq

Hfo_s         
 2.756e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.788e-006       0.649  1.787e-006      -5.748
Hfo_sOMn+        7.457e-007       0.271  7.456e-007      -6.127
Hfo_sOFe+        1.830e-007       0.066  1.830e-007      -6.737
Hfo_sOH2+        2.756e-008       0.010  2.756e-008      -7.560
Hfo_sOH          1.124e-008       0.004  1.124e-008      -7.949
Hfo_sOHBa+2      1.162e-009       0.000  1.162e-009      -8.935
Hfo_sO-          1.050e-010       0.000  1.050e-010      -9.979

Hfo           
 8.433e-005  Surface charge, eq

Hfo_w         
 1.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.307e-005       0.663  7.307e-005      -4.136
Hfo_wOH          2.980e-005       0.270  2.980e-005      -4.526
Hfo_wOFe+        4.529e-006       0.041  4.529e-006      -5.344
Hfo_wOMn+        1.570e-006       0.014  1.570e-006      -5.804
Hfo_wOCa+        5.704e-007       0.005  5.704e-007      -6.244
Hfo_wOMg+        3.336e-007       0.003  3.336e-007      -6.477
Hfo_wO-          2.784e-007       0.003  2.784e-007      -6.555
Hfo_wOFeOH       9.690e-008       0.001  9.689e-008      -7.014
Hfo_wH2AsO3      5.930e-009       0.000  5.929e-009      -8.227
Hfo_wSO4-        8.650e-012       0.000  8.650e-012     -11.063
Hfo_wOHSO4-2     7.036e-012       0.000  7.036e-012     -11.153
Hfo_wOBa+        5.359e-012       0.000  5.358e-012     -11.271
Hfo_wOHAsO4-3    1.259e-017       0.000  1.259e-017     -16.900
Hfo_wHAsO4-      1.696e-018       0.000  1.696e-018     -17.771
Hfo_wH2AsO4      1.346e-019       0.000  1.346e-019     -18.871

Mno           
-3.344e-026  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.890e-025       0.000  3.890e-025     -24.410
Mno_O3Ca         2.414e-026       0.000  2.413e-026     -25.617
Mno_O3-2         1.963e-026       0.000  1.963e-026     -25.707
Mno_O3HMn+       6.719e-027       0.000  6.719e-027     -26.173
Mno_O3H-         8.501e-028       0.000  8.500e-028     -27.071
Mno_O3Na-        4.110e-028       0.000  4.110e-028     -27.386
Mno_O3HCa+       3.637e-028       0.000  3.637e-028     -27.439
Mno_O3Mg         3.019e-028       0.000  3.018e-028     -27.520
Mno_O3Ba         1.067e-028       0.000  1.067e-028     -27.972
Mno_O3HMg+       3.081e-030       0.000  3.080e-030     -29.511
Mno_O3HBa+       2.876e-030       0.000  2.876e-030     -29.541
Mno_O3HNa        1.661e-030       0.000  1.661e-030     -29.780
Mno_O3H2         2.764e-032       0.000  2.764e-032     -31.558
Mno_O3H3+        2.405e-037       0.000  2.405e-037     -36.619
Mno_O3H3Cl       5.936e-040       0.000  5.936e-040     -39.227

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.250e-007  3.250e-007
Ba               5.447e-007  5.447e-007
C                1.519e-002  1.519e-002
Ca               2.596e-003  2.596e-003
Cl               9.873e-005  9.873e-005
Fe               8.340e-005  8.340e-005
K                1.893e-005  1.893e-005
Mg               8.453e-005  8.453e-005
Mn               4.463e-005  4.463e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.942      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.345e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.041e-003
                       Total CO2 (mol/kg)  =  7.350e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.849e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.48
                               Iterations  =  34
                                  Total H  = 1.110533e+002
                                  Total O  = 5.552846e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.368e-007  1.258e-007    -6.864    -6.900    -0.037
   OH-                   8.753e-008  7.958e-008    -7.058    -7.099    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.250e-007
   AsS(OH)(HS)-          3.242e-007  2.948e-007    -6.489    -6.531    -0.041
   H3AsO3                7.724e-010  7.739e-010    -9.112    -9.111     0.001
   H2AsO3-               4.792e-012  4.357e-012   -11.319   -11.361    -0.041
   As3S4(HS)2-           7.068e-016  6.426e-016   -15.151   -15.192    -0.041
   H4AsO3+               5.304e-017  4.822e-017   -16.275   -16.317    -0.041
   HAsO3-2               1.012e-019  6.912e-020   -18.995   -19.160    -0.165
   AsO3-3                2.584e-028  1.097e-028   -27.588   -27.960    -0.372



As(5)           2.163e-018
   H2AsO4-               1.249e-018  1.135e-018   -17.904   -17.945    -0.041
   HAsO4-2               9.139e-019  6.244e-019   -18.039   -18.205    -0.165
   H3AsO4                2.843e-023  2.848e-023   -22.546   -22.545     0.001
   AsO4-3                2.619e-023  1.112e-023   -22.582   -22.954    -0.372
Ba              5.447e-007
   Ba+2                  5.246e-007  3.584e-007    -6.280    -6.446    -0.165
   BaHCO3+               1.970e-008  1.791e-008    -7.706    -7.747    -0.041
   BaCO3                 3.592e-010  3.599e-010    -9.445    -9.444     0.001
   BaSO4                 6.866e-012  6.880e-012   -11.163   -11.162     0.001
   BaOH+                 1.062e-013  9.654e-014   -12.974   -13.015    -0.041
C(-4)           7.838e-003
   CH4                   7.838e-003  7.854e-003    -2.106    -2.105     0.001
C(4)            7.350e-003
   HCO3-                 5.716e-003  5.213e-003    -2.243    -2.283    -0.040
   CO2                   1.471e-003  1.474e-003    -2.832    -2.831     0.001
   CaHCO3+               1.246e-004  1.133e-004    -3.904    -3.946    -0.041
   MnHCO3+               1.071e-005  9.736e-006    -4.970    -5.012    -0.041
   FeHCO3+               1.047e-005  9.515e-006    -4.980    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.760e-006  3.419e-006    -5.425    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.811e-006  1.944e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.778e-007  5.790e-007    -6.238    -6.237     0.001
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   BaHCO3+               1.970e-008  1.791e-008    -7.706    -7.747    -0.041
   NaCO3-                7.863e-009  7.149e-009    -8.104    -8.146    -0.041
   BaCO3                 3.592e-010  3.599e-010    -9.445    -9.444     0.001
Ca              2.596e-003
   Ca+2                  2.466e-003  1.704e-003    -2.608    -2.768    -0.160
   CaHCO3+               1.246e-004  1.133e-004    -3.904    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.300e-008  1.302e-008    -7.886    -7.885     0.001
   CaOH+                 2.473e-009  2.248e-009    -8.607    -8.648    -0.041
   CaHSO4+               1.055e-014  9.594e-015   -13.977   -14.018    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.416e-009  7.652e-009    -8.075    -8.116    -0.041
   FeCl+                 2.484e-009  2.258e-009    -8.605    -8.646    -0.041
   MnCl2                 2.988e-013  2.993e-013   -12.525   -12.524     0.001
   MnCl3-                8.127e-018  7.388e-018   -17.090   -17.131    -0.041
   FeCl+2                7.884e-025  5.387e-025   -24.103   -24.269    -0.165
   FeCl2+                2.372e-028  2.156e-028   -27.625   -27.666    -0.041
   FeCl3                 1.929e-033  1.932e-033   -32.715   -32.714     0.001
Fe(2)           8.340e-005
   Fe(HS)2               4.503e-005  4.512e-005    -4.347    -4.346     0.001
   Fe+2                  2.672e-005  1.825e-005    -4.573    -4.739    -0.165
   FeHCO3+               1.047e-005  9.515e-006    -4.980    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.846e-007  2.587e-007    -6.546    -6.587    -0.041
   FeOH+                 5.047e-008  4.589e-008    -7.297    -7.338    -0.041
   FeCl+                 2.484e-009  2.258e-009    -8.605    -8.646    -0.041
   FeSO4                 1.241e-010  1.243e-010    -9.906    -9.905     0.001
   Fe(OH)2               3.099e-012  3.104e-012   -11.509   -11.508     0.001
   Fe(OH)3-              1.008e-015  9.169e-016   -14.996   -15.038    -0.041
   FeHSO4+               1.130e-016  1.028e-016   -15.947   -15.988    -0.041
Fe(3)           5.729e-014
   Fe(OH)2+              2.957e-014  2.689e-014   -13.529   -13.570    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.196e-016  1.996e-016   -15.658   -15.700    -0.041
   FeOH+2                1.495e-017  1.021e-017   -16.825   -16.991    -0.165
   Fe+3                  4.689e-022  1.990e-022   -21.329   -21.701    -0.372
   FeCl+2                7.884e-025  5.387e-025   -24.103   -24.269    -0.165
   FeSO4+                9.192e-026  8.357e-026   -25.037   -25.078    -0.041
   FeCl2+                2.372e-028  2.156e-028   -27.625   -27.666    -0.041
   Fe(SO4)2-             7.702e-032  7.002e-032   -31.113   -31.155    -0.041



   FeHSO4+2              4.119e-032  2.814e-032   -31.385   -31.551    -0.165
   Fe2(OH)2+4            1.289e-032  2.808e-033   -31.890   -32.552    -0.662
   FeCl3                 1.929e-033  1.932e-033   -32.715   -32.714     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.768   -43.802    -1.034
H(0)            1.715e-009
   H2                    8.573e-010  8.590e-010    -9.067    -9.066     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.085e-012  4.623e-012   -11.294   -11.335    -0.041
Mg              8.453e-005
   Mg+2                  8.066e-005  5.605e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.760e-006  3.419e-006    -5.425    -5.466    -0.041
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   MgOH+                 1.779e-009  1.618e-009    -8.750    -8.791    -0.041
   MgSO4                 5.022e-010  5.032e-010    -9.299    -9.298     0.001
Mn(2)           4.463e-005
   Mn+2                  3.067e-005  2.096e-005    -4.513    -4.679    -0.165
   MnHCO3+               1.071e-005  9.736e-006    -4.970    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.416e-009  7.652e-009    -8.075    -8.116    -0.041
   MnOH+                 4.710e-009  4.282e-009    -8.327    -8.368    -0.041
   MnSO4                 1.425e-010  1.427e-010    -9.846    -9.845     0.001
   MnCl2                 2.988e-013  2.993e-013   -12.525   -12.524     0.001
   MnCl3-                8.127e-018  7.388e-018   -17.090   -17.131    -0.041
   Mn(OH)3-              1.835e-019  1.668e-019   -18.736   -18.778    -0.041
Mn(3)           1.742e-034
   Mn+3                  1.742e-034  7.394e-035   -33.759   -34.131    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.520   -83.685    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.970   -97.012    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.778e-007  5.790e-007    -6.238    -6.237     0.001
   NaCO3-                7.863e-009  7.149e-009    -8.104    -8.146    -0.041
   NaSO4-                4.170e-011  3.791e-011   -10.380   -10.421    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.249   -74.248     0.001
S(-2)           2.088e-004
   HS-                   5.792e-005  5.266e-005    -4.237    -4.279    -0.041
   H2S                   5.779e-005  5.790e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.503e-005  4.512e-005    -4.347    -4.346     0.001
   AsS(OH)(HS)-          3.242e-007  2.948e-007    -6.489    -6.531    -0.041
   Fe(HS)3-              2.846e-007  2.587e-007    -6.546    -6.587    -0.041
   S5-2                  1.458e-007  1.064e-007    -6.836    -6.973    -0.137
   S4-2                  8.632e-008  6.208e-008    -7.064    -7.207    -0.143
   S6-2                  7.447e-008  5.507e-008    -7.128    -7.259    -0.131
   S-2                   7.402e-011  5.058e-011   -10.131   -10.296    -0.165
   S3-2                  3.091e-011  2.187e-011   -10.510   -10.660    -0.150
   S2-2                  1.777e-012  1.241e-012   -11.750   -11.906    -0.156
   As3S4(HS)2-           7.068e-016  6.426e-016   -15.151   -15.192    -0.041
S(6)            6.945e-008
   SO4-2                 5.563e-008  3.830e-008    -7.255    -7.417    -0.162
   CaSO4                 1.300e-008  1.302e-008    -7.886    -7.885     0.001
   MgSO4                 5.022e-010  5.032e-010    -9.299    -9.298     0.001
   MnSO4                 1.425e-010  1.427e-010    -9.846    -9.845     0.001
   FeSO4                 1.241e-010  1.243e-010    -9.906    -9.905     0.001
   NaSO4-                4.170e-011  3.791e-011   -10.380   -10.421    -0.041
   BaSO4                 6.866e-012  6.880e-012   -11.163   -11.162     0.001
   KSO4-                 5.085e-012  4.623e-012   -11.294   -11.335    -0.041
   HSO4-                 5.150e-013  4.683e-013   -12.288   -12.330    -0.041
   CaHSO4+               1.055e-014  9.594e-015   -13.977   -14.018    -0.041
   FeHSO4+               1.130e-016  1.028e-016   -15.947   -15.988    -0.041
   FeSO4+                9.192e-026  8.357e-026   -25.037   -25.078    -0.041
   Fe(SO4)2-             7.702e-032  7.002e-032   -31.113   -31.155    -0.041
   FeHSO4+2              4.119e-032  2.814e-032   -31.385   -31.551    -0.165



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.60  -10.19   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.87  -43.70   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.09  -43.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.96  -42.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.05  -45.44   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.80  -90.51   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.76  -12.10    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 89.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.780e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.90  -13.87   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.443e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.393e-003 -5.207e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.213e-004  4.213e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.120e-003  5.120e-003

------------------------------Surface composition------------------------------

Hfo           
 8.247e-005  Surface charge, eq

Hfo_s         
 2.696e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.748e-006       0.648  1.748e-006      -5.757
Hfo_sOMn+        7.299e-007       0.271  7.299e-007      -6.137
Hfo_sOFe+        1.792e-007       0.066  1.792e-007      -6.747
Hfo_sOH2+        2.694e-008       0.010  2.693e-008      -7.570
Hfo_sOH          1.099e-008       0.004  1.099e-008      -7.959
Hfo_sOHBa+2      1.137e-009       0.000  1.137e-009      -8.944
Hfo_sO-          1.028e-010       0.000  1.028e-010      -9.988

Hfo           
 8.247e-005  Surface charge, eq

Hfo_w         
 1.079e-004  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.145e-005       0.663  7.145e-005      -4.146
Hfo_wOH          2.917e-005       0.270  2.917e-005      -4.535
Hfo_wOFe+        4.436e-006       0.041  4.436e-006      -5.353
Hfo_wOMn+        1.538e-006       0.014  1.538e-006      -5.813
Hfo_wOCa+        5.586e-007       0.005  5.586e-007      -6.253
Hfo_wOMg+        3.269e-007       0.003  3.269e-007      -6.486
Hfo_wO-          2.727e-007       0.003  2.727e-007      -6.564
Hfo_wOFeOH       9.499e-008       0.001  9.499e-008      -7.022
Hfo_wH2AsO3      5.808e-009       0.000  5.808e-009      -8.236
Hfo_wSO4-        8.365e-012       0.000  8.365e-012     -11.078
Hfo_wOHSO4-2     6.811e-012       0.000  6.810e-012     -11.167
Hfo_wOBa+        5.250e-012       0.000  5.250e-012     -11.280
Hfo_wOHAsO4-3    1.233e-017       0.000  1.233e-017     -16.909
Hfo_wHAsO4-      1.657e-018       0.000  1.657e-018     -17.781
Hfo_wH2AsO4      1.314e-019       0.000  1.314e-019     -18.881

Mno           
-3.006e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.495e-025       0.000  3.495e-025     -24.457
Mno_O3Ca         2.168e-026       0.000  2.168e-026     -25.664
Mno_O3-2         1.764e-026       0.000  1.764e-026     -25.753
Mno_O3HMn+       6.031e-027       0.000  6.031e-027     -26.220
Mno_O3H-         7.633e-028       0.000  7.632e-028     -27.117
Mno_O3Na-        3.694e-028       0.000  3.694e-028     -27.432
Mno_O3HCa+       3.265e-028       0.000  3.265e-028     -27.486
Mno_O3Mg         2.713e-028       0.000  2.713e-028     -27.567
Mno_O3Ba         9.591e-029       0.000  9.591e-029     -28.018
Mno_O3HMg+       2.767e-030       0.000  2.766e-030     -29.558
Mno_O3HBa+       2.583e-030       0.000  2.583e-030     -29.588
Mno_O3HNa        1.491e-030       0.000  1.491e-030     -29.827
Mno_O3H2         2.479e-032       0.000  2.479e-032     -31.606
Mno_O3H3+        2.155e-037       0.000  2.155e-037     -36.667
Mno_O3H3Cl       5.320e-040       0.000  5.320e-040     -39.274

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.251e-007  3.251e-007
Ba               5.447e-007  5.447e-007
C                1.527e-002  1.527e-002
Ca               2.595e-003  2.595e-003
Cl               9.873e-005  9.873e-005
Fe               8.339e-005  8.339e-005
K                1.893e-005  1.893e-005
Mg               8.453e-005  8.454e-005
Mn               4.461e-005  4.461e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance
                                       pe  =  -3.944      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.341e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.037e-003
                       Total CO2 (mol/kg)  =  7.344e-003
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -2.831e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.47
                               Iterations  =  31
                                  Total H  = 1.110538e+002
                                  Total O  = 5.552854e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.367e-007  1.256e-007    -6.864    -6.901    -0.037
   OH-                   8.761e-008  7.965e-008    -7.057    -7.099    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.251e-007
   AsS(OH)(HS)-          3.243e-007  2.949e-007    -6.489    -6.530    -0.041
   H3AsO3                7.730e-010  7.745e-010    -9.112    -9.111     0.001
   H2AsO3-               4.800e-012  4.364e-012   -11.319   -11.360    -0.041
   As3S4(HS)2-           7.064e-016  6.422e-016   -15.151   -15.192    -0.041
   H4AsO3+               5.303e-017  4.822e-017   -16.275   -16.317    -0.041
   HAsO3-2               1.014e-019  6.930e-020   -18.994   -19.159    -0.165
   AsO3-3                2.592e-028  1.100e-028   -27.586   -27.958    -0.372
As(5)           2.160e-018
   H2AsO4-               1.247e-018  1.134e-018   -17.904   -17.946    -0.041
   HAsO4-2               9.134e-019  6.241e-019   -18.039   -18.205    -0.165
   H3AsO4                2.836e-023  2.842e-023   -22.547   -22.546     0.001
   AsO4-3                2.620e-023  1.112e-023   -22.582   -22.954    -0.372
Ba              5.447e-007
   Ba+2                  5.246e-007  3.585e-007    -6.280    -6.446    -0.165
   BaHCO3+               1.969e-008  1.790e-008    -7.706    -7.747    -0.041
   BaCO3                 3.594e-010  3.601e-010    -9.444    -9.444     0.001
   BaSO4                 6.791e-012  6.804e-012   -11.168   -11.167     0.001
   BaOH+                 1.063e-013  9.664e-014   -12.973   -13.015    -0.041
C(-4)           7.923e-003
   CH4                   7.923e-003  7.939e-003    -2.101    -2.100     0.001
C(4)            7.344e-003
   HCO3-                 5.712e-003  5.209e-003    -2.243    -2.283    -0.040
   CO2                   1.469e-003  1.472e-003    -2.833    -2.832     0.001
   CaHCO3+               1.245e-004  1.132e-004    -3.905    -3.946    -0.041
   MnHCO3+               1.070e-005  9.728e-006    -4.971    -5.012    -0.041
   FeHCO3+               1.046e-005  9.506e-006    -4.981    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.758e-006  3.417e-006    -5.425    -5.466    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.811e-006  1.944e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.775e-007  5.786e-007    -6.238    -6.238     0.001
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   BaHCO3+               1.969e-008  1.790e-008    -7.706    -7.747    -0.041
   NaCO3-                7.865e-009  7.151e-009    -8.104    -8.146    -0.041
   BaCO3                 3.594e-010  3.601e-010    -9.444    -9.444     0.001
Ca              2.595e-003
   Ca+2                  2.465e-003  1.704e-003    -2.608    -2.769    -0.160
   CaHCO3+               1.245e-004  1.132e-004    -3.905    -3.946    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.285e-008  1.287e-008    -7.891    -7.890     0.001
   CaOH+                 2.474e-009  2.250e-009    -8.607    -8.648    -0.041
   CaHSO4+               1.042e-014  9.476e-015   -13.982   -14.023    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.414e-009  7.650e-009    -8.075    -8.116    -0.041
   FeCl+                 2.483e-009  2.258e-009    -8.605    -8.646    -0.041
   MnCl2                 2.987e-013  2.993e-013   -12.525   -12.524     0.001
   MnCl3-                8.125e-018  7.387e-018   -17.090   -17.132    -0.041
   FeCl+2                7.862e-025  5.372e-025   -24.104   -24.270    -0.165
   FeCl2+                2.365e-028  2.151e-028   -27.626   -27.667    -0.041
   FeCl3                 1.924e-033  1.927e-033   -32.716   -32.715     0.001



Fe(2)           8.339e-005
   Fe(HS)2               4.504e-005  4.513e-005    -4.346    -4.346     0.001
   Fe+2                  2.671e-005  1.825e-005    -4.573    -4.739    -0.165
   FeHCO3+               1.046e-005  9.506e-006    -4.981    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.847e-007  2.588e-007    -6.546    -6.587    -0.041
   FeOH+                 5.050e-008  4.591e-008    -7.297    -7.338    -0.041
   FeCl+                 2.483e-009  2.258e-009    -8.605    -8.646    -0.041
   FeSO4                 1.227e-010  1.229e-010    -9.911    -9.910     0.001
   Fe(OH)2               3.103e-012  3.109e-012   -11.508   -11.507     0.001
   Fe(OH)3-              1.011e-015  9.191e-016   -14.995   -15.037    -0.041
   FeHSO4+               1.116e-016  1.015e-016   -15.952   -15.994    -0.041
Fe(3)           5.726e-014
   Fe(OH)2+              2.955e-014  2.686e-014   -13.530   -13.571    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.197e-016  1.998e-016   -15.658   -15.699    -0.041
   FeOH+2                1.492e-017  1.020e-017   -16.826   -16.992    -0.165
   Fe+3                  4.676e-022  1.985e-022   -21.330   -21.702    -0.372
   FeCl+2                7.862e-025  5.372e-025   -24.104   -24.270    -0.165
   FeSO4+                9.065e-026  8.242e-026   -25.043   -25.084    -0.041
   FeCl2+                2.365e-028  2.151e-028   -27.626   -27.667    -0.041
   Fe(SO4)2-             7.511e-032  6.829e-032   -31.124   -31.166    -0.041
   FeHSO4+2              4.058e-032  2.773e-032   -31.392   -31.557    -0.165
   Fe2(OH)2+4            1.284e-032  2.798e-033   -31.892   -32.553    -0.662
   FeCl3                 1.924e-033  1.927e-033   -32.716   -32.715     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.770   -43.804    -1.034
H(0)            1.720e-009
   H2                    8.600e-010  8.616e-010    -9.066    -9.065     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 5.029e-012  4.572e-012   -11.299   -11.340    -0.041
Mg              8.453e-005
   Mg+2                  8.067e-005  5.606e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.758e-006  3.417e-006    -5.425    -5.466    -0.041
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   MgOH+                 1.781e-009  1.619e-009    -8.749    -8.791    -0.041
   MgSO4                 4.967e-010  4.977e-010    -9.304    -9.303     0.001
Mn(2)           4.461e-005
   Mn+2                  3.066e-005  2.095e-005    -4.513    -4.679    -0.165
   MnHCO3+               1.070e-005  9.728e-006    -4.971    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.414e-009  7.650e-009    -8.075    -8.116    -0.041
   MnOH+                 4.713e-009  4.285e-009    -8.327    -8.368    -0.041
   MnSO4                 1.408e-010  1.411e-010    -9.851    -9.850     0.001
   MnCl2                 2.987e-013  2.993e-013   -12.525   -12.524     0.001
   MnCl3-                8.125e-018  7.387e-018   -17.090   -17.132    -0.041
   Mn(OH)3-              1.840e-019  1.673e-019   -18.735   -18.777    -0.041
Mn(3)           1.737e-034
   Mn+3                  1.737e-034  7.374e-035   -33.760   -34.132    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.521   -83.687    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.973   -97.014    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.775e-007  5.786e-007    -6.238    -6.238     0.001
   NaCO3-                7.865e-009  7.151e-009    -8.104    -8.146    -0.041
   NaSO4-                4.123e-011  3.749e-011   -10.385   -10.426    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.252   -74.251     0.001
S(-2)           2.088e-004
   HS-                   5.794e-005  5.267e-005    -4.237    -4.278    -0.041
   H2S                   5.776e-005  5.787e-005    -4.238    -4.238     0.001
   Fe(HS)2               4.504e-005  4.513e-005    -4.346    -4.346     0.001
   AsS(OH)(HS)-          3.243e-007  2.949e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.847e-007  2.588e-007    -6.546    -6.587    -0.041
   S5-2                  1.460e-007  1.065e-007    -6.836    -6.973    -0.137



   S4-2                  8.641e-008  6.215e-008    -7.063    -7.207    -0.143
   S6-2                  7.456e-008  5.514e-008    -7.128    -7.259    -0.131
   S-2                   7.410e-011  5.063e-011   -10.130   -10.296    -0.165
   S3-2                  3.094e-011  2.190e-011   -10.509   -10.660    -0.150
   S2-2                  1.779e-012  1.243e-012   -11.750   -11.906    -0.156
   As3S4(HS)2-           7.064e-016  6.422e-016   -15.151   -15.192    -0.041
S(6)            6.867e-008
   SO4-2                 5.501e-008  3.787e-008    -7.260    -7.422    -0.162
   CaSO4                 1.285e-008  1.287e-008    -7.891    -7.890     0.001
   MgSO4                 4.967e-010  4.977e-010    -9.304    -9.303     0.001
   MnSO4                 1.408e-010  1.411e-010    -9.851    -9.850     0.001
   FeSO4                 1.227e-010  1.229e-010    -9.911    -9.910     0.001
   NaSO4-                4.123e-011  3.749e-011   -10.385   -10.426    -0.041
   BaSO4                 6.791e-012  6.804e-012   -11.168   -11.167     0.001
   KSO4-                 5.029e-012  4.572e-012   -11.299   -11.340    -0.041
   HSO4-                 5.088e-013  4.626e-013   -12.293   -12.335    -0.041
   CaHSO4+               1.042e-014  9.476e-015   -13.982   -14.023    -0.041
   FeHSO4+               1.116e-016  1.015e-016   -15.952   -15.994    -0.041
   FeSO4+                9.065e-026  8.242e-026   -25.043   -25.084    -0.041
   Fe(SO4)2-             7.511e-032  6.829e-032   -31.124   -31.166    -0.041
   FeHSO4+2              4.058e-032  2.773e-032   -31.392   -31.557    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.88  -43.71   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.10  -43.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.97  -42.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.06  -45.45   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.82  -90.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.77  -12.10    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 90.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.90  -13.87   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.442e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.273e-003 -5.327e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.213e-004  4.213e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.240e-003  5.240e-003



------------------------------Surface composition------------------------------

Hfo           
 8.062e-005  Surface charge, eq

Hfo_s         
 2.636e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.709e-006       0.648  1.709e-006      -5.767
Hfo_sOMn+        7.141e-007       0.271  7.141e-007      -6.146
Hfo_sOFe+        1.753e-007       0.066  1.753e-007      -6.756
Hfo_sOH2+        2.631e-008       0.010  2.631e-008      -7.580
Hfo_sOH          1.075e-008       0.004  1.075e-008      -7.969
Hfo_sOHBa+2      1.112e-009       0.000  1.111e-009      -8.954
Hfo_sO-          1.006e-010       0.000  1.006e-010      -9.997

Hfo           
 8.062e-005  Surface charge, eq

Hfo_w         
 1.055e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.984e-005       0.662  6.984e-005      -4.156
Hfo_wOH          2.853e-005       0.271  2.853e-005      -4.545
Hfo_wOFe+        4.342e-006       0.041  4.342e-006      -5.362
Hfo_wOMn+        1.506e-006       0.014  1.506e-006      -5.822
Hfo_wOCa+        5.469e-007       0.005  5.468e-007      -6.262
Hfo_wOMg+        3.201e-007       0.003  3.201e-007      -6.495
Hfo_wO-          2.670e-007       0.003  2.670e-007      -6.573
Hfo_wOFeOH       9.307e-008       0.001  9.307e-008      -7.031
Hfo_wH2AsO3      5.687e-009       0.000  5.687e-009      -8.245
Hfo_wSO4-        8.087e-012       0.000  8.086e-012     -11.092
Hfo_wOHSO4-2     6.590e-012       0.000  6.589e-012     -11.181
Hfo_wOBa+        5.142e-012       0.000  5.142e-012     -11.289
Hfo_wOHAsO4-3    1.207e-017       0.000  1.207e-017     -16.918
Hfo_wHAsO4-      1.619e-018       0.000  1.619e-018     -17.791
Hfo_wH2AsO4      1.283e-019       0.000  1.283e-019     -18.892

Mno           
-4.904e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.699e-026       0.000  5.699e-026     -25.244
Mno_O3Ca         3.536e-027       0.000  3.536e-027     -26.451
Mno_O3-2         2.878e-027       0.000  2.878e-027     -26.541
Mno_O3HMn+       9.826e-028       0.000  9.826e-028     -27.008
Mno_O3H-         1.244e-028       0.000  1.244e-028     -27.905
Mno_O3Na-        6.026e-029       0.000  6.026e-029     -28.220
Mno_O3HCa+       5.320e-029       0.000  5.319e-029     -28.274
Mno_O3Mg         4.427e-029       0.000  4.426e-029     -28.354
Mno_O3Ba         1.565e-029       0.000  1.565e-029     -28.806
Mno_O3HMg+       4.509e-031       0.000  4.509e-031     -30.346
Mno_O3HBa+       4.210e-031       0.000  4.210e-031     -30.376
Mno_O3HNa        2.430e-031       0.000  2.430e-031     -30.614
Mno_O3H2         4.037e-033       0.000  4.037e-033     -32.394
Mno_O3H3+        3.506e-038       0.000  3.506e-038     -37.455
Mno_O3H3Cl       8.655e-041       0.000  8.655e-041     -40.063

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.252e-007  3.253e-007
Ba               5.447e-007  5.447e-007
C                1.535e-002  1.535e-002
Ca               2.594e-003  2.594e-003
Cl               9.873e-005  9.873e-005
Fe               8.338e-005  8.338e-005
K                1.893e-005  1.893e-005
Mg               8.454e-005  8.454e-005
Mn               4.459e-005  4.459e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance
                                       pe  =  -3.945      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.338e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.033e-003
                       Total CO2 (mol/kg)  =  7.338e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.812e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.45
                               Iterations  =  42
                                  Total H  = 1.110543e+002
                                  Total O  = 5.552862e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.366e-007  1.255e-007    -6.865    -6.901    -0.037
   OH-                   8.768e-008  7.972e-008    -7.057    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.252e-007
   AsS(OH)(HS)-          3.245e-007  2.950e-007    -6.489    -6.530    -0.041
   H3AsO3                7.736e-010  7.751e-010    -9.111    -9.111     0.001
   H2AsO3-               4.808e-012  4.371e-012   -11.318   -11.359    -0.041
   As3S4(HS)2-           7.059e-016  6.418e-016   -15.151   -15.193    -0.041
   H4AsO3+               5.302e-017  4.821e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.017e-019  6.948e-020   -18.993   -19.158    -0.165
   AsO3-3                2.601e-028  1.104e-028   -27.585   -27.957    -0.372
As(5)           2.158e-018
   H2AsO4-               1.245e-018  1.132e-018   -17.905   -17.946    -0.041
   HAsO4-2               9.129e-019  6.238e-019   -18.040   -18.205    -0.165
   H3AsO4                2.830e-023  2.835e-023   -22.548   -22.547     0.001
   AsO4-3                2.620e-023  1.113e-023   -22.582   -22.954    -0.372
Ba              5.447e-007
   Ba+2                  5.247e-007  3.585e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.968e-008  1.789e-008    -7.706    -7.747    -0.041
   BaCO3                 3.595e-010  3.602e-010    -9.444    -9.443     0.001
   BaSO4                 6.717e-012  6.730e-012   -11.173   -11.172     0.001
   BaOH+                 1.064e-013  9.674e-014   -12.973   -13.014    -0.041
C(-4)           8.008e-003
   CH4                   8.008e-003  8.024e-003    -2.096    -2.096     0.001
C(4)            7.338e-003
   HCO3-                 5.709e-003  5.206e-003    -2.243    -2.284    -0.040
   CO2                   1.467e-003  1.470e-003    -2.834    -2.833     0.001
   CaHCO3+               1.244e-004  1.131e-004    -3.905    -3.947    -0.041
   MnHCO3+               1.069e-005  9.719e-006    -4.971    -5.012    -0.041
   FeHCO3+               1.045e-005  9.498e-006    -4.981    -5.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.757e-006  3.415e-006    -5.425    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.812e-006  1.945e-006    -5.551    -5.711    -0.160



   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.771e-007  5.782e-007    -6.239    -6.238     0.001
   MgCO3                 1.039e-007  1.041e-007    -6.984    -6.983     0.001
   BaHCO3+               1.968e-008  1.789e-008    -7.706    -7.747    -0.041
   NaCO3-                7.867e-009  7.153e-009    -8.104    -8.146    -0.041
   BaCO3                 3.595e-010  3.602e-010    -9.444    -9.443     0.001
Ca              2.594e-003
   Ca+2                  2.464e-003  1.703e-003    -2.608    -2.769    -0.160
   CaHCO3+               1.244e-004  1.131e-004    -3.905    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.270e-008  1.273e-008    -7.896    -7.895     0.001
   CaOH+                 2.476e-009  2.251e-009    -8.606    -8.648    -0.041
   CaHSO4+               1.030e-014  9.361e-015   -13.987   -14.029    -0.041
Cl              9.873e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.411e-009  7.648e-009    -8.075    -8.116    -0.041
   FeCl+                 2.482e-009  2.257e-009    -8.605    -8.646    -0.041
   MnCl2                 2.986e-013  2.992e-013   -12.525   -12.524     0.001
   MnCl3-                8.123e-018  7.385e-018   -17.090   -17.132    -0.041
   FeCl+2                7.840e-025  5.358e-025   -24.106   -24.271    -0.165
   FeCl2+                2.359e-028  2.145e-028   -27.627   -27.669    -0.041
   FeCl3                 1.919e-033  1.922e-033   -32.717   -32.716     0.001
Fe(2)           8.338e-005
   Fe(HS)2               4.505e-005  4.514e-005    -4.346    -4.345     0.001
   Fe+2                  2.670e-005  1.824e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.045e-005  9.498e-006    -4.981    -5.022    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.848e-007  2.590e-007    -6.545    -6.587    -0.041
   FeOH+                 5.053e-008  4.594e-008    -7.296    -7.338    -0.041
   FeCl+                 2.482e-009  2.257e-009    -8.605    -8.646    -0.041
   FeSO4                 1.213e-010  1.215e-010    -9.916    -9.915     0.001
   Fe(OH)2               3.108e-012  3.114e-012   -11.508   -11.507     0.001
   Fe(OH)3-              1.013e-015  9.213e-016   -14.994   -15.036    -0.041
   FeHSO4+               1.103e-016  1.003e-016   -15.957   -15.999    -0.041
Fe(3)           5.723e-014
   Fe(OH)2+              2.952e-014  2.684e-014   -13.530   -13.571    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.199e-016  2.000e-016   -15.658   -15.699    -0.041
   FeOH+2                1.489e-017  1.018e-017   -16.827   -16.992    -0.165
   Fe+3                  4.662e-022  1.980e-022   -21.331   -21.703    -0.372
   FeCl+2                7.840e-025  5.358e-025   -24.106   -24.271    -0.165
   FeSO4+                8.941e-026  8.130e-026   -25.049   -25.090    -0.041
   FeCl2+                2.359e-028  2.145e-028   -27.627   -27.669    -0.041
   Fe(SO4)2-             7.327e-032  6.662e-032   -31.135   -31.176    -0.041
   FeHSO4+2              3.999e-032  2.733e-032   -31.398   -31.563    -0.165
   Fe2(OH)2+4            1.279e-032  2.788e-033   -31.893   -32.555    -0.661
   FeCl3                 1.919e-033  1.922e-033   -32.717   -32.716     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.772   -43.806    -1.033
H(0)            1.725e-009
   H2                    8.626e-010  8.643e-010    -9.064    -9.063     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.974e-012  4.522e-012   -11.303   -11.345    -0.041
Mg              8.454e-005
   Mg+2                  8.068e-005  5.607e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.757e-006  3.415e-006    -5.425    -5.467    -0.041
   MgCO3                 1.039e-007  1.041e-007    -6.984    -6.983     0.001
   MgOH+                 1.783e-009  1.621e-009    -8.749    -8.790    -0.041
   MgSO4                 4.914e-010  4.923e-010    -9.309    -9.308     0.001
Mn(2)           4.459e-005
   Mn+2                  3.065e-005  2.095e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.069e-005  9.719e-006    -4.971    -5.012    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.411e-009  7.648e-009    -8.075    -8.116    -0.041
   MnOH+                 4.716e-009  4.288e-009    -8.326    -8.368    -0.041
   MnSO4                 1.393e-010  1.395e-010    -9.856    -9.855     0.001
   MnCl2                 2.986e-013  2.992e-013   -12.525   -12.524     0.001



   MnCl3-                8.123e-018  7.385e-018   -17.090   -17.132    -0.041
   Mn(OH)3-              1.844e-019  1.677e-019   -18.734   -18.776    -0.041
Mn(3)           1.732e-034
   Mn+3                  1.732e-034  7.355e-035   -33.761   -34.133    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.522   -83.688    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.975   -97.016    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.771e-007  5.782e-007    -6.239    -6.238     0.001
   NaCO3-                7.867e-009  7.153e-009    -8.104    -8.146    -0.041
   NaSO4-                4.078e-011  3.708e-011   -10.390   -10.431    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.254   -74.254     0.001
S(-2)           2.088e-004
   HS-                   5.795e-005  5.269e-005    -4.237    -4.278    -0.041
   H2S                   5.772e-005  5.783e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.505e-005  4.514e-005    -4.346    -4.345     0.001
   AsS(OH)(HS)-          3.245e-007  2.950e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.848e-007  2.590e-007    -6.545    -6.587    -0.041
   S5-2                  1.461e-007  1.066e-007    -6.835    -6.972    -0.137
   S4-2                  8.651e-008  6.222e-008    -7.063    -7.206    -0.143
   S6-2                  7.464e-008  5.520e-008    -7.127    -7.258    -0.131
   S-2                   7.418e-011  5.069e-011   -10.130   -10.295    -0.165
   S3-2                  3.097e-011  2.193e-011   -10.509   -10.659    -0.150
   S2-2                  1.781e-012  1.244e-012   -11.749   -11.905    -0.156
   As3S4(HS)2-           7.059e-016  6.418e-016   -15.151   -15.193    -0.041
S(6)            6.791e-008
   SO4-2                 5.440e-008  3.746e-008    -7.264    -7.426    -0.162
   CaSO4                 1.270e-008  1.273e-008    -7.896    -7.895     0.001
   MgSO4                 4.914e-010  4.923e-010    -9.309    -9.308     0.001
   MnSO4                 1.393e-010  1.395e-010    -9.856    -9.855     0.001
   FeSO4                 1.213e-010  1.215e-010    -9.916    -9.915     0.001
   NaSO4-                4.078e-011  3.708e-011   -10.390   -10.431    -0.041
   BaSO4                 6.717e-012  6.730e-012   -11.173   -11.172     0.001
   KSO4-                 4.974e-012  4.522e-012   -11.303   -11.345    -0.041
   HSO4-                 5.028e-013  4.571e-013   -12.299   -12.340    -0.041
   CaHSO4+               1.030e-014  9.361e-015   -13.987   -14.029    -0.041
   FeHSO4+               1.103e-016  1.003e-016   -15.957   -15.999    -0.041
   FeSO4+                8.941e-026  8.130e-026   -25.049   -25.090    -0.041
   Fe(SO4)2-             7.327e-032  6.662e-032   -31.135   -31.176    -0.041
   FeHSO4+2              3.999e-032  2.733e-032   -31.398   -31.563    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2



Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.61  -10.20   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.89  -43.72   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.11  -43.32   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.98  -42.26   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.84  -90.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.77  -12.11    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 91.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.820e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.91  -13.88   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.56   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.441e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.153e-003 -5.447e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.214e-004  4.214e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.360e-003  5.360e-003

------------------------------Surface composition------------------------------

Hfo           
 7.878e-005  Surface charge, eq

Hfo_s         
 2.576e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.669e-006       0.648  1.669e-006      -5.777
Hfo_sOMn+        6.983e-007       0.271  6.982e-007      -6.156
Hfo_sOFe+        1.714e-007       0.067  1.714e-007      -6.766
Hfo_sOH2+        2.569e-008       0.010  2.569e-008      -7.590
Hfo_sOH          1.051e-008       0.004  1.050e-008      -7.979
Hfo_sOHBa+2      1.086e-009       0.000  1.086e-009      -8.964
Hfo_sO-          9.841e-011       0.000  9.840e-011     -10.007

Hfo           
 7.878e-005  Surface charge, eq

Hfo_w         
 1.031e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.823e-005       0.662  6.823e-005      -4.166
Hfo_wOH          2.790e-005       0.271  2.790e-005      -4.554
Hfo_wOFe+        4.248e-006       0.041  4.248e-006      -5.372
Hfo_wOMn+        1.473e-006       0.014  1.473e-006      -5.832
Hfo_wOCa+        5.351e-007       0.005  5.350e-007      -6.272
Hfo_wOMg+        3.134e-007       0.003  3.133e-007      -6.504
Hfo_wO-          2.614e-007       0.003  2.613e-007      -6.583
Hfo_wOFeOH       9.114e-008       0.001  9.114e-008      -7.040
Hfo_wH2AsO3      5.565e-009       0.000  5.565e-009      -8.255
Hfo_wSO4-        7.814e-012       0.000  7.814e-012     -11.107
Hfo_wOHSO4-2     6.373e-012       0.000  6.373e-012     -11.196
Hfo_wOBa+        5.033e-012       0.000  5.033e-012     -11.298
Hfo_wOHAsO4-3    1.181e-017       0.000  1.181e-017     -16.928
Hfo_wHAsO4-      1.581e-018       0.000  1.581e-018     -17.801
Hfo_wH2AsO4      1.251e-019       0.000  1.251e-019     -18.903

Mno           
-3.364e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.908e-030       0.000  3.908e-030     -29.408
Mno_O3Ca         2.425e-031       0.000  2.425e-031     -30.615
Mno_O3-2         1.974e-031       0.000  1.974e-031     -30.705
Mno_O3HMn+       6.732e-032       0.000  6.732e-032     -31.172
Mno_O3H-         8.524e-033       0.000  8.524e-033     -32.069
Mno_O3Na-        4.133e-033       0.000  4.133e-033     -32.384
Mno_O3HCa+       3.644e-033       0.000  3.644e-033     -32.438
Mno_O3Mg         3.037e-033       0.000  3.036e-033     -32.518
Mno_O3Ba         1.073e-033       0.000  1.073e-033     -32.969
Mno_O3HMg+       3.091e-035       0.000  3.091e-035     -34.510
Mno_O3HBa+       2.885e-035       0.000  2.885e-035     -34.540
Mno_O3HNa        1.665e-035       0.000  1.665e-035     -34.779
Mno_O3H2         2.764e-037       0.000  2.764e-037     -36.558
Mno_O3H3+        2.398e-042       0.000  2.398e-042     -41.620
Mno_O3H3Cl       5.920e-045       0.000  5.920e-045     -44.228

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.254e-007  3.254e-007
Ba               5.447e-007  5.448e-007
C                1.543e-002  1.543e-002
Ca               2.593e-003  2.593e-003
Cl               9.872e-005  9.873e-005
Fe               8.337e-005  8.338e-005
K                1.893e-005  1.893e-005
Mg               8.455e-005  8.455e-005
Mn               4.457e-005  4.457e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.946      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.334e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.030e-003
                       Total CO2 (mol/kg)  =  7.332e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.794e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.44
                               Iterations  =  49
                                  Total H  = 1.110548e+002
                                  Total O  = 5.552869e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.365e-007  1.254e-007    -6.865    -6.902    -0.037
   OH-                   8.776e-008  7.979e-008    -7.057    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.254e-007
   AsS(OH)(HS)-          3.246e-007  2.951e-007    -6.489    -6.530    -0.041
   H3AsO3                7.742e-010  7.757e-010    -9.111    -9.110     0.001
   H2AsO3-               4.816e-012  4.379e-012   -11.317   -11.359    -0.041
   As3S4(HS)2-           7.055e-016  6.414e-016   -15.152   -15.193    -0.041
   H4AsO3+               5.302e-017  4.820e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.019e-019  6.966e-020   -18.992   -19.157    -0.165
   AsO3-3                2.610e-028  1.108e-028   -27.583   -27.955    -0.372
As(5)           2.156e-018



   H2AsO4-               1.243e-018  1.130e-018   -17.905   -17.947    -0.041
   HAsO4-2               9.124e-019  6.236e-019   -18.040   -18.205    -0.165
   H3AsO4                2.824e-023  2.829e-023   -22.549   -22.548     0.001
   AsO4-3                2.621e-023  1.113e-023   -22.582   -22.954    -0.372
Ba              5.447e-007
   Ba+2                  5.247e-007  3.586e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.967e-008  1.788e-008    -7.706    -7.748    -0.041
   BaCO3                 3.597e-010  3.604e-010    -9.444    -9.443     0.001
   BaSO4                 6.645e-012  6.658e-012   -11.177   -11.177     0.001
   BaOH+                 1.065e-013  9.684e-014   -12.973   -13.014    -0.041
C(-4)           8.093e-003
   CH4                   8.093e-003  8.109e-003    -2.092    -2.091     0.001
C(4)            7.332e-003
   HCO3-                 5.705e-003  5.203e-003    -2.244    -2.284    -0.040
   CO2                   1.465e-003  1.468e-003    -2.834    -2.833     0.001
   CaHCO3+               1.243e-004  1.130e-004    -3.906    -3.947    -0.041
   MnHCO3+               1.068e-005  9.710e-006    -4.971    -5.013    -0.041
   FeHCO3+               1.044e-005  9.489e-006    -4.981    -5.023    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.755e-006  3.414e-006    -5.425    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.812e-006  1.945e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.768e-007  5.779e-007    -6.239    -6.238     0.001
   MgCO3                 1.039e-007  1.041e-007    -6.983    -6.983     0.001
   BaHCO3+               1.967e-008  1.788e-008    -7.706    -7.748    -0.041
   NaCO3-                7.870e-009  7.155e-009    -8.104    -8.145    -0.041
   BaCO3                 3.597e-010  3.604e-010    -9.444    -9.443     0.001
Ca              2.593e-003
   Ca+2                  2.463e-003  1.703e-003    -2.608    -2.769    -0.160
   CaHCO3+               1.243e-004  1.130e-004    -3.906    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.256e-008  1.259e-008    -7.901    -7.900     0.001
   CaOH+                 2.477e-009  2.252e-009    -8.606    -8.647    -0.041
   CaHSO4+               1.017e-014  9.249e-015   -13.993   -14.034    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.962e-005    -4.006    -4.048    -0.042
   MnCl+                 8.409e-009  7.646e-009    -8.075    -8.117    -0.041
   FeCl+                 2.482e-009  2.256e-009    -8.605    -8.647    -0.041
   MnCl2                 2.985e-013  2.991e-013   -12.525   -12.524     0.001
   MnCl3-                8.121e-018  7.384e-018   -17.090   -17.132    -0.041
   FeCl+2                7.819e-025  5.343e-025   -24.107   -24.272    -0.165
   FeCl2+                2.353e-028  2.139e-028   -27.628   -27.670    -0.041
   FeCl3                 1.914e-033  1.917e-033   -32.718   -32.717     0.001
Fe(2)           8.337e-005
   Fe(HS)2               4.506e-005  4.515e-005    -4.346    -4.345     0.001
   Fe+2                  2.669e-005  1.824e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.044e-005  9.489e-006    -4.981    -5.023    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.850e-007  2.591e-007    -6.545    -6.587    -0.041
   FeOH+                 5.056e-008  4.597e-008    -7.296    -7.338    -0.041
   FeCl+                 2.482e-009  2.256e-009    -8.605    -8.647    -0.041
   FeSO4                 1.199e-010  1.202e-010    -9.921    -9.920     0.001
   Fe(OH)2               3.113e-012  3.119e-012   -11.507   -11.506     0.001
   Fe(OH)3-              1.016e-015  9.236e-016   -14.993   -15.035    -0.041
   FeHSO4+               1.090e-016  9.906e-017   -15.963   -16.004    -0.041
Fe(3)           5.721e-014
   Fe(OH)2+              2.949e-014  2.681e-014   -13.530   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.201e-016  2.001e-016   -15.657   -15.699    -0.041
   FeOH+2                1.487e-017  1.016e-017   -16.828   -16.993    -0.165
   Fe+3                  4.649e-022  1.974e-022   -21.333   -21.705    -0.372
   FeCl+2                7.819e-025  5.343e-025   -24.107   -24.272    -0.165
   FeSO4+                8.821e-026  8.020e-026   -25.055   -25.096    -0.041
   FeCl2+                2.353e-028  2.139e-028   -27.628   -27.670    -0.041
   Fe(SO4)2-             7.149e-032  6.500e-032   -31.146   -31.187    -0.041
   FeHSO4+2              3.941e-032  2.694e-032   -31.404   -31.570    -0.165



   Fe2(OH)2+4            1.274e-032  2.778e-033   -31.895   -32.556    -0.661
   FeCl3                 1.914e-033  1.917e-033   -32.718   -32.717     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.775   -43.808    -1.033
H(0)            1.730e-009
   H2                    8.652e-010  8.669e-010    -9.063    -9.062     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.919e-012  4.473e-012   -11.308   -11.349    -0.041
Mg              8.455e-005
   Mg+2                  8.069e-005  5.608e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.755e-006  3.414e-006    -5.425    -5.467    -0.041
   MgCO3                 1.039e-007  1.041e-007    -6.983    -6.983     0.001
   MgOH+                 1.785e-009  1.623e-009    -8.748    -8.790    -0.041
   MgSO4                 4.861e-010  4.870e-010    -9.313    -9.312     0.001
Mn(2)           4.457e-005
   Mn+2                  3.064e-005  2.094e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.068e-005  9.710e-006    -4.971    -5.013    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.409e-009  7.646e-009    -8.075    -8.117    -0.041
   MnOH+                 4.719e-009  4.290e-009    -8.326    -8.368    -0.041
   MnSO4                 1.377e-010  1.380e-010    -9.861    -9.860     0.001
   MnCl2                 2.985e-013  2.991e-013   -12.525   -12.524     0.001
   MnCl3-                8.121e-018  7.384e-018   -17.090   -17.132    -0.041
   Mn(OH)3-              1.848e-019  1.681e-019   -18.733   -18.775    -0.041
Mn(3)           1.727e-034
   Mn+3                  1.727e-034  7.335e-035   -33.763   -34.135    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.524   -83.689    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.977   -97.019    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.768e-007  5.779e-007    -6.239    -6.238     0.001
   NaCO3-                7.870e-009  7.155e-009    -8.104    -8.145    -0.041
   NaSO4-                4.034e-011  3.668e-011   -10.394   -10.436    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.257   -74.256     0.001
S(-2)           2.088e-004
   HS-                   5.796e-005  5.270e-005    -4.237    -4.278    -0.041
   H2S                   5.768e-005  5.779e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.506e-005  4.515e-005    -4.346    -4.345     0.001
   AsS(OH)(HS)-          3.246e-007  2.951e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.850e-007  2.591e-007    -6.545    -6.587    -0.041
   S5-2                  1.463e-007  1.068e-007    -6.835    -6.972    -0.137
   S4-2                  8.660e-008  6.229e-008    -7.062    -7.206    -0.143
   S6-2                  7.472e-008  5.526e-008    -7.127    -7.258    -0.131
   S-2                   7.426e-011  5.075e-011   -10.129   -10.295    -0.165
   S3-2                  3.101e-011  2.195e-011   -10.509   -10.659    -0.150
   S2-2                  1.783e-012  1.246e-012   -11.749   -11.905    -0.156
   As3S4(HS)2-           7.055e-016  6.414e-016   -15.152   -15.193    -0.041
S(6)            6.717e-008
   SO4-2                 5.381e-008  3.705e-008    -7.269    -7.431    -0.162
   CaSO4                 1.256e-008  1.259e-008    -7.901    -7.900     0.001
   MgSO4                 4.861e-010  4.870e-010    -9.313    -9.312     0.001
   MnSO4                 1.377e-010  1.380e-010    -9.861    -9.860     0.001
   FeSO4                 1.199e-010  1.202e-010    -9.921    -9.920     0.001
   NaSO4-                4.034e-011  3.668e-011   -10.394   -10.436    -0.041
   BaSO4                 6.645e-012  6.658e-012   -11.177   -11.177     0.001
   KSO4-                 4.919e-012  4.473e-012   -11.308   -11.349    -0.041
   HSO4-                 4.969e-013  4.518e-013   -12.304   -12.345    -0.041
   CaHSO4+               1.017e-014  9.249e-015   -13.993   -14.034    -0.041
   FeHSO4+               1.090e-016  9.906e-017   -15.963   -16.004    -0.041
   FeSO4+                8.821e-026  8.020e-026   -25.055   -25.096    -0.041
   Fe(SO4)2-             7.149e-032  6.500e-032   -31.146   -31.187    -0.041
   FeHSO4+2              3.941e-032  2.694e-032   -31.404   -31.570    -0.165

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -28.56   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.54  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.90  -43.73   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.12  -43.33   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.99  -42.27   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.08  -45.47   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.85  -90.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.78  -12.11    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.36  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3



Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 92.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.840e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.91  -13.88   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.57   15.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.440e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.033e-003 -5.567e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.215e-004  4.215e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.480e-003  5.480e-003

------------------------------Surface composition------------------------------

Hfo           
 7.693e-005  Surface charge, eq

Hfo_s         
 2.517e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.630e-006       0.648  1.630e-006      -5.788
Hfo_sOMn+        6.824e-007       0.271  6.824e-007      -6.166
Hfo_sOFe+        1.675e-007       0.067  1.675e-007      -6.776
Hfo_sOH2+        2.507e-008       0.010  2.507e-008      -7.601
Hfo_sOH          1.026e-008       0.004  1.026e-008      -7.989
Hfo_sOHBa+2      1.061e-009       0.000  1.061e-009      -8.974
Hfo_sO-          9.620e-011       0.000  9.620e-011     -10.017

Hfo           
 7.693e-005  Surface charge, eq

Hfo_w         
 1.007e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        6.662e-005       0.662  6.662e-005      -4.176
Hfo_wOH          2.727e-005       0.271  2.727e-005      -4.564
Hfo_wOFe+        4.155e-006       0.041  4.154e-006      -5.381
Hfo_wOMn+        1.441e-006       0.014  1.440e-006      -5.841
Hfo_wOCa+        5.232e-007       0.005  5.232e-007      -6.281
Hfo_wOMg+        3.066e-007       0.003  3.065e-007      -6.514
Hfo_wO-          2.556e-007       0.003  2.556e-007      -6.592
Hfo_wOFeOH       8.920e-008       0.001  8.920e-008      -7.050
Hfo_wH2AsO3      5.443e-009       0.000  5.442e-009      -8.264
Hfo_wSO4-        7.548e-012       0.000  7.548e-012     -11.122
Hfo_wOHSO4-2     6.162e-012       0.000  6.161e-012     -11.210
Hfo_wOBa+        4.924e-012       0.000  4.923e-012     -11.308
Hfo_wOHAsO4-3    1.154e-017       0.000  1.154e-017     -16.938
Hfo_wHAsO4-      1.543e-018       0.000  1.543e-018     -17.812
Hfo_wH2AsO4      1.220e-019       0.000  1.220e-019     -18.914

Mno           
-1.220e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.416e-028       0.000  1.416e-028     -27.849
Mno_O3Ca         8.786e-030       0.000  8.785e-030     -29.056
Mno_O3-2         7.154e-030       0.000  7.154e-030     -29.145
Mno_O3HMn+       2.437e-030       0.000  2.437e-030     -29.613
Mno_O3H-         3.087e-031       0.000  3.086e-031     -30.511
Mno_O3Na-        1.498e-031       0.000  1.498e-031     -30.825
Mno_O3HCa+       1.319e-031       0.000  1.319e-031     -30.880
Mno_O3Mg         1.101e-031       0.000  1.101e-031     -30.958
Mno_O3Ba         3.891e-032       0.000  3.890e-032     -31.410
Mno_O3HMg+       1.119e-033       0.000  1.119e-033     -32.951
Mno_O3HBa+       1.045e-033       0.000  1.045e-033     -32.981
Mno_O3HNa        6.030e-034       0.000  6.030e-034     -33.220
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.670e-041       0.000  8.669e-041     -40.062
Mno_O3H3Cl       2.140e-043       0.000  2.140e-043     -42.670

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.255e-007  3.255e-007
Ba               5.448e-007  5.448e-007
C                1.550e-002  1.551e-002
Ca               2.592e-003  2.592e-003
Cl               9.872e-005  9.873e-005
Fe               8.337e-005  8.337e-005
K                1.893e-005  1.893e-005
Mg               8.455e-005  8.456e-005
Mn               4.455e-005  4.455e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.947      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.331e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.026e-003
                       Total CO2 (mol/kg)  =  7.326e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.775e-004



 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.42
                               Iterations  =  30
                                  Total H  = 1.110553e+002
                                  Total O  = 5.552877e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.363e-007  1.253e-007    -6.865    -6.902    -0.037
   OH-                   8.783e-008  7.986e-008    -7.056    -7.098    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.255e-007
   AsS(OH)(HS)-          3.247e-007  2.952e-007    -6.489    -6.530    -0.041
   H3AsO3                7.748e-010  7.763e-010    -9.111    -9.110     0.001
   H2AsO3-               4.824e-012  4.386e-012   -11.317   -11.358    -0.041
   As3S4(HS)2-           7.051e-016  6.411e-016   -15.152   -15.193    -0.041
   H4AsO3+               5.301e-017  4.820e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.022e-019  6.983e-020   -18.991   -19.156    -0.165
   AsO3-3                2.618e-028  1.112e-028   -27.582   -27.954    -0.372
As(5)           2.154e-018
   H2AsO4-               1.242e-018  1.129e-018   -17.906   -17.947    -0.041
   HAsO4-2               9.119e-019  6.233e-019   -18.040   -18.205    -0.165
   H3AsO4                2.817e-023  2.823e-023   -22.550   -22.549     0.001
   AsO4-3                2.622e-023  1.113e-023   -22.581   -22.953    -0.372
Ba              5.448e-007
   Ba+2                  5.247e-007  3.586e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.966e-008  1.787e-008    -7.706    -7.748    -0.041
   BaCO3                 3.598e-010  3.605e-010    -9.444    -9.443     0.001
   BaSO4                 6.575e-012  6.587e-012   -11.182   -11.181     0.001
   BaOH+                 1.066e-013  9.694e-014   -12.972   -13.013    -0.041
C(-4)           8.178e-003
   CH4                   8.178e-003  8.194e-003    -2.087    -2.086     0.001
C(4)            7.326e-003
   HCO3-                 5.701e-003  5.199e-003    -2.244    -2.284    -0.040
   CO2                   1.463e-003  1.465e-003    -2.835    -2.834     0.001
   CaHCO3+               1.242e-004  1.129e-004    -3.906    -3.947    -0.041
   MnHCO3+               1.067e-005  9.702e-006    -4.972    -5.013    -0.041
   FeHCO3+               1.043e-005  9.481e-006    -4.982    -5.023    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.753e-006  3.412e-006    -5.426    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.813e-006  1.946e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.764e-007  5.775e-007    -6.239    -6.238     0.001
   MgCO3                 1.039e-007  1.041e-007    -6.983    -6.982     0.001
   BaHCO3+               1.966e-008  1.787e-008    -7.706    -7.748    -0.041
   NaCO3-                7.872e-009  7.157e-009    -8.104    -8.145    -0.041
   BaCO3                 3.598e-010  3.605e-010    -9.444    -9.443     0.001
Ca              2.592e-003
   Ca+2                  2.463e-003  1.702e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.242e-004  1.129e-004    -3.906    -3.947    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.242e-008  1.245e-008    -7.906    -7.905     0.001
   CaOH+                 2.479e-009  2.254e-009    -8.606    -8.647    -0.041
   CaHSO4+               1.005e-014  9.139e-015   -13.998   -14.039    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.407e-009  7.644e-009    -8.075    -8.117    -0.041
   FeCl+                 2.481e-009  2.256e-009    -8.605    -8.647    -0.041
   MnCl2                 2.985e-013  2.991e-013   -12.525   -12.524     0.001
   MnCl3-                8.119e-018  7.382e-018   -17.090   -17.132    -0.041
   FeCl+2                7.798e-025  5.330e-025   -24.108   -24.273    -0.165
   FeCl2+                2.347e-028  2.134e-028   -27.630   -27.671    -0.041
   FeCl3                 1.909e-033  1.912e-033   -32.719   -32.718     0.001
Fe(2)           8.337e-005



   Fe(HS)2               4.507e-005  4.516e-005    -4.346    -4.345     0.001
   Fe+2                  2.668e-005  1.823e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.043e-005  9.481e-006    -4.982    -5.023    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.851e-007  2.592e-007    -6.545    -6.586    -0.041
   FeOH+                 5.059e-008  4.600e-008    -7.296    -7.337    -0.041
   FeCl+                 2.481e-009  2.256e-009    -8.605    -8.647    -0.041
   FeSO4                 1.186e-010  1.188e-010    -9.926    -9.925     0.001
   Fe(OH)2               3.117e-012  3.123e-012   -11.506   -11.505     0.001
   Fe(OH)3-              1.018e-015  9.257e-016   -14.992   -15.034    -0.041
   FeHSO4+               1.077e-016  9.789e-017   -15.968   -16.009    -0.041
Fe(3)           5.718e-014
   Fe(OH)2+              2.947e-014  2.679e-014   -13.531   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.203e-016  2.003e-016   -15.657   -15.698    -0.041
   FeOH+2                1.484e-017  1.014e-017   -16.829   -16.994    -0.165
   Fe+3                  4.636e-022  1.969e-022   -21.334   -21.706    -0.372
   FeCl+2                7.798e-025  5.330e-025   -24.108   -24.273    -0.165
   FeSO4+                8.703e-026  7.913e-026   -25.060   -25.102    -0.041
   FeCl2+                2.347e-028  2.134e-028   -27.630   -27.671    -0.041
   Fe(SO4)2-             6.978e-032  6.344e-032   -31.156   -31.198    -0.041
   FeHSO4+2              3.885e-032  2.655e-032   -31.411   -31.576    -0.165
   Fe2(OH)2+4            1.269e-032  2.769e-033   -31.897   -32.558    -0.661
   FeCl3                 1.909e-033  1.912e-033   -32.719   -32.718     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.777   -43.810    -1.033
H(0)            1.736e-009
   H2                    8.678e-010  8.695e-010    -9.062    -9.061     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.867e-012  4.425e-012   -11.313   -11.354    -0.041
Mg              8.455e-005
   Mg+2                  8.069e-005  5.609e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.753e-006  3.412e-006    -5.426    -5.467    -0.041
   MgCO3                 1.039e-007  1.041e-007    -6.983    -6.982     0.001
   MgOH+                 1.787e-009  1.625e-009    -8.748    -8.789    -0.041
   MgSO4                 4.810e-010  4.819e-010    -9.318    -9.317     0.001
Mn(2)           4.455e-005
   Mn+2                  3.063e-005  2.094e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.067e-005  9.702e-006    -4.972    -5.013    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.407e-009  7.644e-009    -8.075    -8.117    -0.041
   MnOH+                 4.722e-009  4.293e-009    -8.326    -8.367    -0.041
   MnSO4                 1.362e-010  1.364e-010    -9.866    -9.865     0.001
   MnCl2                 2.985e-013  2.991e-013   -12.525   -12.524     0.001
   MnCl3-                8.119e-018  7.382e-018   -17.090   -17.132    -0.041
   Mn(OH)3-              1.853e-019  1.685e-019   -18.732   -18.774    -0.041
Mn(3)           1.723e-034
   Mn+3                  1.723e-034  7.316e-035   -33.764   -34.136    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.525   -83.690    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.979   -97.021    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.764e-007  5.775e-007    -6.239    -6.238     0.001
   NaCO3-                7.872e-009  7.157e-009    -8.104    -8.145    -0.041
   NaSO4-                3.990e-011  3.628e-011   -10.399   -10.440    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.260   -74.259     0.001
S(-2)           2.088e-004
   HS-                   5.798e-005  5.271e-005    -4.237    -4.278    -0.041
   H2S                   5.765e-005  5.776e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.507e-005  4.516e-005    -4.346    -4.345     0.001
   AsS(OH)(HS)-          3.247e-007  2.952e-007    -6.489    -6.530    -0.041
   Fe(HS)3-              2.851e-007  2.592e-007    -6.545    -6.586    -0.041
   S5-2                  1.465e-007  1.069e-007    -6.834    -6.971    -0.137
   S4-2                  8.670e-008  6.236e-008    -7.062    -7.205    -0.143



   S6-2                  7.480e-008  5.533e-008    -7.126    -7.257    -0.131
   S-2                   7.434e-011  5.081e-011   -10.129   -10.294    -0.165
   S3-2                  3.104e-011  2.197e-011   -10.508   -10.658    -0.150
   S2-2                  1.785e-012  1.247e-012   -11.748   -11.904    -0.156
   As3S4(HS)2-           7.051e-016  6.411e-016   -15.152   -15.193    -0.041
S(6)            6.644e-008
   SO4-2                 5.322e-008  3.665e-008    -7.274    -7.436    -0.162
   CaSO4                 1.242e-008  1.245e-008    -7.906    -7.905     0.001
   MgSO4                 4.810e-010  4.819e-010    -9.318    -9.317     0.001
   MnSO4                 1.362e-010  1.364e-010    -9.866    -9.865     0.001
   FeSO4                 1.186e-010  1.188e-010    -9.926    -9.925     0.001
   NaSO4-                3.990e-011  3.628e-011   -10.399   -10.440    -0.041
   BaSO4                 6.575e-012  6.587e-012   -11.182   -11.181     0.001
   KSO4-                 4.867e-012  4.425e-012   -11.313   -11.354    -0.041
   HSO4-                 4.911e-013  4.465e-013   -12.309   -12.350    -0.041
   CaHSO4+               1.005e-014  9.139e-015   -13.998   -14.039    -0.041
   FeHSO4+               1.077e-016  9.789e-017   -15.968   -16.009    -0.041
   FeSO4+                8.703e-026  7.913e-026   -25.060   -25.102    -0.041
   Fe(SO4)2-             6.978e-032  6.344e-032   -31.156   -31.198    -0.041
   FeHSO4+2              3.885e-032  2.655e-032   -31.411   -31.576    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.98  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -28.57   15.04   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.62  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.75   33.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.30   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.91  -43.74   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.13  -43.34   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.00  -42.28   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.09  -45.48   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3



Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.87  -90.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.86   -2.06    3.80  MnS
MnSO4           -14.78  -12.12    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.04   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.38  -18.48  FeS2
Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.34   15.04   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.67  -14.84   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 93.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.860e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.92  -13.89   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.439e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.914e-003 -5.686e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.215e-004  4.215e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.600e-003  5.600e-003

------------------------------Surface composition------------------------------



Hfo           
 7.508e-005  Surface charge, eq

Hfo_s         
 2.457e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.591e-006       0.648  1.591e-006      -5.798
Hfo_sOMn+        6.666e-007       0.271  6.666e-007      -6.176
Hfo_sOFe+        1.636e-007       0.067  1.636e-007      -6.786
Hfo_sOH2+        2.445e-008       0.010  2.445e-008      -7.612
Hfo_sOH          1.002e-008       0.004  1.002e-008      -7.999
Hfo_sOHBa+2      1.036e-009       0.000  1.036e-009      -8.985
Hfo_sO-          9.399e-011       0.000  9.399e-011     -10.027

Hfo           
 7.508e-005  Surface charge, eq

Hfo_w         
 9.827e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.502e-005       0.662  6.501e-005      -4.187
Hfo_wOH          2.663e-005       0.271  2.663e-005      -4.575
Hfo_wOFe+        4.060e-006       0.041  4.060e-006      -5.391
Hfo_wOMn+        1.408e-006       0.014  1.408e-006      -5.851
Hfo_wOCa+        5.114e-007       0.005  5.113e-007      -6.291
Hfo_wOMg+        2.997e-007       0.003  2.997e-007      -6.523
Hfo_wO-          2.499e-007       0.003  2.499e-007      -6.602
Hfo_wOFeOH       8.726e-008       0.001  8.726e-008      -7.059
Hfo_wH2AsO3      5.320e-009       0.000  5.320e-009      -8.274
Hfo_wSO4-        7.287e-012       0.000  7.287e-012     -11.137
Hfo_wOHSO4-2     5.954e-012       0.000  5.954e-012     -11.225
Hfo_wOBa+        4.814e-012       0.000  4.814e-012     -11.318
Hfo_wOHAsO4-3    1.128e-017       0.000  1.128e-017     -16.948
Hfo_wHAsO4-      1.505e-018       0.000  1.505e-018     -17.822
Hfo_wH2AsO4      1.189e-019       0.000  1.189e-019     -18.925

Mno           
-3.040e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.528e-025       0.000  3.527e-025     -24.453
Mno_O3Ca         2.189e-026       0.000  2.189e-026     -25.660
Mno_O3-2         1.783e-026       0.000  1.783e-026     -25.749
Mno_O3HMn+       6.066e-027       0.000  6.066e-027     -26.217
Mno_O3H-         7.685e-028       0.000  7.685e-028     -27.114
Mno_O3Na-        3.733e-028       0.000  3.733e-028     -27.428
Mno_O3HCa+       3.284e-028       0.000  3.284e-028     -27.484
Mno_O3Mg         2.743e-028       0.000  2.743e-028     -27.562
Mno_O3Ba         9.697e-029       0.000  9.696e-029     -28.013
Mno_O3HMg+       2.787e-030       0.000  2.787e-030     -29.555
Mno_O3HBa+       2.602e-030       0.000  2.602e-030     -29.585
Mno_O3HNa        1.501e-030       0.000  1.501e-030     -29.824
Mno_O3H2         2.488e-032       0.000  2.488e-032     -31.604
Mno_O3H3+        2.155e-037       0.000  2.155e-037     -36.667
Mno_O3H3Cl       5.319e-040       0.000  5.319e-040     -39.274

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.256e-007  3.256e-007



Ba               5.448e-007  5.448e-007
C                1.558e-002  1.558e-002
Ca               2.591e-003  2.592e-003
Cl               9.872e-005  9.873e-005
Fe               8.336e-005  8.336e-005
K                1.893e-005  1.893e-005
Mg               8.456e-005  8.456e-005
Mn               4.453e-005  4.453e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.948      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.327e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.022e-003
                       Total CO2 (mol/kg)  =  7.320e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.757e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.41
                               Iterations  =  42
                                  Total H  = 1.110559e+002
                                  Total O  = 5.552885e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.362e-007  1.252e-007    -6.866    -6.902    -0.037
   OH-                   8.791e-008  7.993e-008    -7.056    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.256e-007
   AsS(OH)(HS)-          3.248e-007  2.953e-007    -6.488    -6.530    -0.041
   H3AsO3                7.754e-010  7.769e-010    -9.110    -9.110     0.001
   H2AsO3-               4.831e-012  4.393e-012   -11.316   -11.357    -0.041
   As3S4(HS)2-           7.046e-016  6.407e-016   -15.152   -15.193    -0.041
   H4AsO3+               5.301e-017  4.819e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.024e-019  7.001e-020   -18.990   -19.155    -0.165
   AsO3-3                2.627e-028  1.116e-028   -27.581   -27.952    -0.372
As(5)           2.152e-018
   H2AsO4-               1.240e-018  1.127e-018   -17.907   -17.948    -0.041
   HAsO4-2               9.115e-019  6.230e-019   -18.040   -18.206    -0.165
   H3AsO4                2.811e-023  2.817e-023   -22.551   -22.550     0.001
   AsO4-3                2.622e-023  1.114e-023   -22.581   -22.953    -0.372
Ba              5.448e-007
   Ba+2                  5.248e-007  3.587e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.965e-008  1.787e-008    -7.707    -7.748    -0.041
   BaCO3                 3.600e-010  3.607e-010    -9.444    -9.443     0.001
   BaSO4                 6.506e-012  6.518e-012   -11.187   -11.186     0.001
   BaOH+                 1.067e-013  9.704e-014   -12.972   -13.013    -0.041
C(-4)           8.264e-003
   CH4                   8.264e-003  8.279e-003    -2.083    -2.082     0.001
C(4)            7.320e-003
   HCO3-                 5.698e-003  5.196e-003    -2.244    -2.284    -0.040
   CO2                   1.460e-003  1.463e-003    -2.836    -2.835     0.001
   CaHCO3+               1.241e-004  1.128e-004    -3.906    -3.948    -0.041
   MnHCO3+               1.066e-005  9.693e-006    -4.972    -5.014    -0.041
   FeHCO3+               1.042e-005  9.473e-006    -4.982    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.751e-006  3.411e-006    -5.426    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.813e-006  1.946e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001



   NaHCO3                5.761e-007  5.772e-007    -6.240    -6.239     0.001
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   BaHCO3+               1.965e-008  1.787e-008    -7.707    -7.748    -0.041
   NaCO3-                7.874e-009  7.159e-009    -8.104    -8.145    -0.041
   BaCO3                 3.600e-010  3.607e-010    -9.444    -9.443     0.001
Ca              2.591e-003
   Ca+2                  2.462e-003  1.702e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.241e-004  1.128e-004    -3.906    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.229e-008  1.231e-008    -7.910    -7.910     0.001
   CaOH+                 2.480e-009  2.255e-009    -8.605    -8.647    -0.041
   CaHSO4+               9.933e-015  9.031e-015   -14.003   -14.044    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.405e-009  7.642e-009    -8.075    -8.117    -0.041
   FeCl+                 2.480e-009  2.255e-009    -8.605    -8.647    -0.041
   MnCl2                 2.984e-013  2.990e-013   -12.525   -12.524     0.001
   MnCl3-                8.117e-018  7.381e-018   -17.091   -17.132    -0.041
   FeCl+2                7.777e-025  5.316e-025   -24.109   -24.274    -0.165
   FeCl2+                2.341e-028  2.128e-028   -27.631   -27.672    -0.041
   FeCl3                 1.904e-033  1.907e-033   -32.720   -32.720     0.001
Fe(2)           8.336e-005
   Fe(HS)2               4.508e-005  4.517e-005    -4.346    -4.345     0.001
   Fe+2                  2.667e-005  1.823e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.042e-005  9.473e-006    -4.982    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.852e-007  2.593e-007    -6.545    -6.586    -0.041
   FeOH+                 5.062e-008  4.603e-008    -7.296    -7.337    -0.041
   FeCl+                 2.480e-009  2.255e-009    -8.605    -8.647    -0.041
   FeSO4                 1.173e-010  1.175e-010    -9.931    -9.930     0.001
   Fe(OH)2               3.122e-012  3.128e-012   -11.506   -11.505     0.001
   Fe(OH)3-              1.021e-015  9.279e-016   -14.991   -15.032    -0.041
   FeHSO4+               1.064e-016  9.674e-017   -15.973   -16.014    -0.041
Fe(3)           5.716e-014
   Fe(OH)2+              2.944e-014  2.677e-014   -13.531   -13.572    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.205e-016  2.005e-016   -15.657   -15.698    -0.041
   FeOH+2                1.481e-017  1.012e-017   -16.829   -16.995    -0.165
   Fe+3                  4.624e-022  1.964e-022   -21.335   -21.707    -0.372
   FeCl+2                7.777e-025  5.316e-025   -24.109   -24.274    -0.165
   FeSO4+                8.587e-026  7.808e-026   -25.066   -25.107    -0.041
   FeCl2+                2.341e-028  2.128e-028   -27.631   -27.672    -0.041
   Fe(SO4)2-             6.812e-032  6.194e-032   -31.167   -31.208    -0.041
   FeHSO4+2              3.830e-032  2.618e-032   -31.417   -31.582    -0.165
   Fe2(OH)2+4            1.264e-032  2.759e-033   -31.898   -32.559    -0.661
   FeCl3                 1.904e-033  1.907e-033   -32.720   -32.720     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.779   -43.812    -1.033
H(0)            1.741e-009
   H2                    8.704e-010  8.720e-010    -9.060    -9.059     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.815e-012  4.378e-012   -11.317   -11.359    -0.041
Mg              8.456e-005
   Mg+2                  8.070e-005  5.610e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.751e-006  3.411e-006    -5.426    -5.467    -0.041
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   MgOH+                 1.789e-009  1.626e-009    -8.747    -8.789    -0.041
   MgSO4                 4.759e-010  4.768e-010    -9.322    -9.322     0.001
Mn(2)           4.453e-005
   Mn+2                  3.062e-005  2.093e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.066e-005  9.693e-006    -4.972    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.405e-009  7.642e-009    -8.075    -8.117    -0.041
   MnOH+                 4.724e-009  4.296e-009    -8.326    -8.367    -0.041
   MnSO4                 1.347e-010  1.350e-010    -9.871    -9.870     0.001
   MnCl2                 2.984e-013  2.990e-013   -12.525   -12.524     0.001
   MnCl3-                8.117e-018  7.381e-018   -17.091   -17.132    -0.041



   Mn(OH)3-              1.857e-019  1.689e-019   -18.731   -18.772    -0.041
Mn(3)           1.718e-034
   Mn+3                  1.718e-034  7.297e-035   -33.765   -34.137    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.526   -83.691    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.982   -97.023    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.761e-007  5.772e-007    -6.240    -6.239     0.001
   NaCO3-                7.874e-009  7.159e-009    -8.104    -8.145    -0.041
   NaSO4-                3.948e-011  3.590e-011   -10.404   -10.445    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.262   -74.261     0.001
S(-2)           2.088e-004
   HS-                   5.799e-005  5.273e-005    -4.237    -4.278    -0.041
   H2S                   5.761e-005  5.772e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.508e-005  4.517e-005    -4.346    -4.345     0.001
   AsS(OH)(HS)-          3.248e-007  2.953e-007    -6.488    -6.530    -0.041
   Fe(HS)3-              2.852e-007  2.593e-007    -6.545    -6.586    -0.041
   S5-2                  1.466e-007  1.070e-007    -6.834    -6.971    -0.137
   S4-2                  8.679e-008  6.243e-008    -7.062    -7.205    -0.143
   S6-2                  7.488e-008  5.539e-008    -7.126    -7.257    -0.131
   S-2                   7.442e-011  5.086e-011   -10.128   -10.294    -0.165
   S3-2                  3.107e-011  2.200e-011   -10.508   -10.658    -0.150
   S2-2                  1.787e-012  1.249e-012   -11.748   -11.904    -0.156
   As3S4(HS)2-           7.046e-016  6.407e-016   -15.152   -15.193    -0.041
S(6)            6.572e-008
   SO4-2                 5.265e-008  3.626e-008    -7.279    -7.441    -0.162
   CaSO4                 1.229e-008  1.231e-008    -7.910    -7.910     0.001
   MgSO4                 4.759e-010  4.768e-010    -9.322    -9.322     0.001
   MnSO4                 1.347e-010  1.350e-010    -9.871    -9.870     0.001
   FeSO4                 1.173e-010  1.175e-010    -9.931    -9.930     0.001
   NaSO4-                3.948e-011  3.590e-011   -10.404   -10.445    -0.041
   BaSO4                 6.506e-012  6.518e-012   -11.187   -11.186     0.001
   KSO4-                 4.815e-012  4.378e-012   -11.317   -11.359    -0.041
   HSO4-                 4.854e-013  4.414e-013   -12.314   -12.355    -0.041
   CaHSO4+               9.933e-015  9.031e-015   -14.003   -14.044    -0.041
   FeHSO4+               1.064e-016  9.674e-017   -15.973   -16.014    -0.041
   FeSO4+                8.587e-026  7.808e-026   -25.066   -25.107    -0.041
   Fe(SO4)2-             6.812e-032  6.194e-032   -31.167   -31.208    -0.041
   FeHSO4+2              3.830e-032  2.618e-032   -31.417   -31.582    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O



Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.63  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.92  -43.75   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.14  -43.35   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.01  -42.29   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.10  -45.49   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.88  -90.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.79  -12.12    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 94.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.880e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.92  -13.89   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.438e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.794e-003 -5.806e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.216e-004  4.216e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.720e-003  5.720e-003

------------------------------Surface composition------------------------------

Hfo           
 7.324e-005  Surface charge, eq

Hfo_s         
 2.397e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.552e-006       0.647  1.552e-006      -5.809
Hfo_sOMn+        6.507e-007       0.271  6.507e-007      -6.187
Hfo_sOFe+        1.597e-007       0.067  1.597e-007      -6.797
Hfo_sOH2+        2.384e-008       0.010  2.383e-008      -7.623
Hfo_sOH          9.772e-009       0.004  9.772e-009      -8.010
Hfo_sOHBa+2      1.011e-009       0.000  1.011e-009      -8.995
Hfo_sO-          9.178e-011       0.000  9.177e-011     -10.037

Hfo           
 7.324e-005  Surface charge, eq

Hfo_w         
 9.588e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.341e-005       0.661  6.341e-005      -4.198
Hfo_wOH          2.600e-005       0.271  2.600e-005      -4.585
Hfo_wOFe+        3.966e-006       0.041  3.966e-006      -5.402
Hfo_wOMn+        1.375e-006       0.014  1.375e-006      -5.862
Hfo_wOCa+        4.995e-007       0.005  4.995e-007      -6.301
Hfo_wOMg+        2.929e-007       0.003  2.929e-007      -6.533
Hfo_wO-          2.442e-007       0.003  2.442e-007      -6.612
Hfo_wOFeOH       8.530e-008       0.001  8.530e-008      -7.069
Hfo_wH2AsO3      5.197e-009       0.000  5.197e-009      -8.284
Hfo_wSO4-        7.033e-012       0.000  7.032e-012     -11.153
Hfo_wOHSO4-2     5.751e-012       0.000  5.751e-012     -11.240
Hfo_wOBa+        4.704e-012       0.000  4.703e-012     -11.328
Hfo_wOHAsO4-3    1.101e-017       0.000  1.101e-017     -16.958
Hfo_wHAsO4-      1.468e-018       0.000  1.467e-018     -17.833
Hfo_wH2AsO4      1.158e-019       0.000  1.158e-019     -18.936

Mno           
-1.224e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         1.420e-028       0.000  1.420e-028     -27.848
Mno_O3Ca         8.811e-030       0.000  8.811e-030     -29.055
Mno_O3-2         7.179e-030       0.000  7.178e-030     -29.144
Mno_O3HMn+       2.440e-030       0.000  2.440e-030     -29.613
Mno_O3H-         3.092e-031       0.000  3.092e-031     -30.510
Mno_O3Na-        1.503e-031       0.000  1.503e-031     -30.823
Mno_O3HCa+       1.321e-031       0.000  1.321e-031     -30.879
Mno_O3Mg         1.105e-031       0.000  1.105e-031     -30.957
Mno_O3Ba         3.905e-032       0.000  3.905e-032     -31.408
Mno_O3HMg+       1.122e-033       0.000  1.122e-033     -32.950
Mno_O3HBa+       1.047e-033       0.000  1.047e-033     -32.980
Mno_O3HNa        6.041e-034       0.000  6.040e-034     -33.219
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.655e-041       0.000  8.654e-041     -40.063
Mno_O3H3Cl       2.136e-043       0.000  2.136e-043     -42.670

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.257e-007  3.257e-007
Ba               5.448e-007  5.448e-007
C                1.566e-002  1.566e-002
Ca               2.591e-003  2.591e-003
Cl               9.872e-005  9.873e-005
Fe               8.335e-005  8.336e-005
K                1.893e-005  1.893e-005
Mg               8.457e-005  8.457e-005
Mn               4.451e-005  4.451e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.949      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.324e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.019e-003
                       Total CO2 (mol/kg)  =  7.314e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.739e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.39
                               Iterations  =  34
                                  Total H  = 1.110564e+002
                                  Total O  = 5.552892e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.361e-007  1.251e-007    -6.866    -6.903    -0.037
   OH-                   8.798e-008  8.000e-008    -7.056    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.257e-007
   AsS(OH)(HS)-          3.249e-007  2.955e-007    -6.488    -6.529    -0.041
   H3AsO3                7.760e-010  7.775e-010    -9.110    -9.109     0.001
   H2AsO3-               4.839e-012  4.400e-012   -11.315   -11.357    -0.041
   As3S4(HS)2-           7.043e-016  6.404e-016   -15.152   -15.194    -0.041
   H4AsO3+               5.300e-017  4.819e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.027e-019  7.018e-020   -18.989   -19.154    -0.165
   AsO3-3                2.635e-028  1.119e-028   -27.579   -27.951    -0.372
As(5)           2.149e-018
   H2AsO4-               1.238e-018  1.126e-018   -17.907   -17.948    -0.041



   HAsO4-2               9.110e-019  6.227e-019   -18.040   -18.206    -0.165
   H3AsO4                2.805e-023  2.810e-023   -22.552   -22.551     0.001
   AsO4-3                2.623e-023  1.114e-023   -22.581   -22.953    -0.372
Ba              5.448e-007
   Ba+2                  5.248e-007  3.587e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.964e-008  1.786e-008    -7.707    -7.748    -0.041
   BaCO3                 3.601e-010  3.608e-010    -9.444    -9.443     0.001
   BaSO4                 6.438e-012  6.450e-012   -11.191   -11.190     0.001
   BaOH+                 1.068e-013  9.713e-014   -12.971   -13.013    -0.041
C(-4)           8.349e-003
   CH4                   8.349e-003  8.365e-003    -2.078    -2.078     0.001
C(4)            7.314e-003
   HCO3-                 5.694e-003  5.193e-003    -2.245    -2.285    -0.040
   CO2                   1.458e-003  1.461e-003    -2.836    -2.835     0.001
   CaHCO3+               1.239e-004  1.127e-004    -3.907    -3.948    -0.041
   MnHCO3+               1.065e-005  9.685e-006    -4.973    -5.014    -0.041
   FeHCO3+               1.041e-005  9.465e-006    -4.983    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.750e-006  3.409e-006    -5.426    -5.467    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.814e-006  1.947e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.758e-007  5.769e-007    -6.240    -6.239     0.001
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   BaHCO3+               1.964e-008  1.786e-008    -7.707    -7.748    -0.041
   NaCO3-                7.876e-009  7.161e-009    -8.104    -8.145    -0.041
   BaCO3                 3.601e-010  3.608e-010    -9.444    -9.443     0.001
Ca              2.591e-003
   Ca+2                  2.461e-003  1.702e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.239e-004  1.127e-004    -3.907    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.216e-008  1.218e-008    -7.915    -7.914     0.001
   CaOH+                 2.482e-009  2.257e-009    -8.605    -8.647    -0.041
   CaHSO4+               9.817e-015  8.926e-015   -14.008   -14.049    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.403e-009  7.640e-009    -8.076    -8.117    -0.041
   FeCl+                 2.480e-009  2.255e-009    -8.606    -8.647    -0.041
   MnCl2                 2.984e-013  2.989e-013   -12.525   -12.524     0.001
   MnCl3-                8.115e-018  7.379e-018   -17.091   -17.132    -0.041
   FeCl+2                7.757e-025  5.302e-025   -24.110   -24.276    -0.165
   FeCl2+                2.335e-028  2.123e-028   -27.632   -27.673    -0.041
   FeCl3                 1.899e-033  1.903e-033   -32.721   -32.721     0.001
Fe(2)           8.335e-005
   Fe(HS)2               4.509e-005  4.518e-005    -4.346    -4.345     0.001
   Fe+2                  2.666e-005  1.823e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.041e-005  9.465e-006    -4.983    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.854e-007  2.595e-007    -6.545    -6.586    -0.041
   FeOH+                 5.065e-008  4.606e-008    -7.295    -7.337    -0.041
   FeCl+                 2.480e-009  2.255e-009    -8.606    -8.647    -0.041
   FeSO4                 1.160e-010  1.163e-010    -9.935    -9.935     0.001
   Fe(OH)2               3.127e-012  3.133e-012   -11.505   -11.504     0.001
   Fe(OH)3-              1.023e-015  9.301e-016   -14.990   -15.031    -0.041
   FeHSO4+               1.051e-016  9.561e-017   -15.978   -16.020    -0.041
Fe(3)           5.713e-014
   Fe(OH)2+              2.941e-014  2.675e-014   -13.531   -13.573    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.207e-016  2.007e-016   -15.656   -15.698    -0.041
   FeOH+2                1.479e-017  1.011e-017   -16.830   -16.995    -0.165
   Fe+3                  4.611e-022  1.959e-022   -21.336   -21.708    -0.372
   FeCl+2                7.757e-025  5.302e-025   -24.110   -24.276    -0.165
   FeSO4+                8.475e-026  7.706e-026   -25.072   -25.113    -0.041
   FeCl2+                2.335e-028  2.123e-028   -27.632   -27.673    -0.041
   Fe(SO4)2-             6.652e-032  6.048e-032   -31.177   -31.218    -0.041
   FeHSO4+2              3.776e-032  2.581e-032   -31.423   -31.588    -0.165
   Fe2(OH)2+4            1.260e-032  2.750e-033   -31.900   -32.561    -0.661



   FeCl3                 1.899e-033  1.903e-033   -32.721   -32.721     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.781   -43.813    -1.033
H(0)            1.746e-009
   H2                    8.729e-010  8.746e-010    -9.059    -9.058     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.764e-012  4.332e-012   -11.322   -11.363    -0.041
Mg              8.457e-005
   Mg+2                  8.071e-005  5.611e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.750e-006  3.409e-006    -5.426    -5.467    -0.041
   MgCO3                 1.040e-007  1.042e-007    -6.983    -6.982     0.001
   MgOH+                 1.790e-009  1.628e-009    -8.747    -8.788    -0.041
   MgSO4                 4.710e-010  4.719e-010    -9.327    -9.326     0.001
Mn(2)           4.451e-005
   Mn+2                  3.061e-005  2.093e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.065e-005  9.685e-006    -4.973    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.403e-009  7.640e-009    -8.076    -8.117    -0.041
   MnOH+                 4.727e-009  4.298e-009    -8.325    -8.367    -0.041
   MnSO4                 1.332e-010  1.335e-010    -9.875    -9.875     0.001
   MnCl2                 2.984e-013  2.989e-013   -12.525   -12.524     0.001
   MnCl3-                8.115e-018  7.379e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.861e-019  1.692e-019   -18.730   -18.771    -0.041
Mn(3)           1.713e-034
   Mn+3                  1.713e-034  7.278e-035   -33.766   -34.138    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.527   -83.692    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.984   -97.025    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.758e-007  5.769e-007    -6.240    -6.239     0.001
   NaCO3-                7.876e-009  7.161e-009    -8.104    -8.145    -0.041
   NaSO4-                3.906e-011  3.552e-011   -10.408   -10.450    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.265   -74.264     0.001
S(-2)           2.088e-004
   HS-                   5.800e-005  5.274e-005    -4.237    -4.278    -0.041
   H2S                   5.757e-005  5.768e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.509e-005  4.518e-005    -4.346    -4.345     0.001
   AsS(OH)(HS)-          3.249e-007  2.955e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.854e-007  2.595e-007    -6.545    -6.586    -0.041
   S5-2                  1.468e-007  1.071e-007    -6.833    -6.970    -0.137
   S4-2                  8.688e-008  6.250e-008    -7.061    -7.204    -0.143
   S6-2                  7.496e-008  5.545e-008    -7.125    -7.256    -0.131
   S-2                   7.449e-011  5.092e-011   -10.128   -10.293    -0.165
   S3-2                  3.110e-011  2.202e-011   -10.507   -10.657    -0.150
   S2-2                  1.788e-012  1.250e-012   -11.748   -11.903    -0.156
   As3S4(HS)2-           7.043e-016  6.404e-016   -15.152   -15.194    -0.041
S(6)            6.502e-008
   SO4-2                 5.209e-008  3.588e-008    -7.283    -7.445    -0.162
   CaSO4                 1.216e-008  1.218e-008    -7.915    -7.914     0.001
   MgSO4                 4.710e-010  4.719e-010    -9.327    -9.326     0.001
   MnSO4                 1.332e-010  1.335e-010    -9.875    -9.875     0.001
   FeSO4                 1.160e-010  1.163e-010    -9.935    -9.935     0.001
   NaSO4-                3.906e-011  3.552e-011   -10.408   -10.450    -0.041
   BaSO4                 6.438e-012  6.450e-012   -11.191   -11.190     0.001
   KSO4-                 4.764e-012  4.332e-012   -11.322   -11.363    -0.041
   HSO4-                 4.799e-013  4.363e-013   -12.319   -12.360    -0.041
   CaHSO4+               9.817e-015  8.926e-015   -14.008   -14.049    -0.041
   FeHSO4+               1.051e-016  9.561e-017   -15.978   -16.020    -0.041
   FeSO4+                8.475e-026  7.706e-026   -25.072   -25.113    -0.041
   Fe(SO4)2-             6.652e-032  6.048e-032   -31.177   -31.218    -0.041
   FeHSO4+2              3.776e-032  2.581e-032   -31.423   -31.588    -0.165

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.56  -11.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.63  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.93  -43.76   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.15  -43.36   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.02  -42.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.11  -45.50   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.90  -90.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.79  -12.12    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O



Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 95.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.900e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.92  -13.89   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.437e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.674e-003 -5.926e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.217e-004  4.217e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.839e-003  5.839e-003

------------------------------Surface composition------------------------------

Hfo           
 7.140e-005  Surface charge, eq

Hfo_s         
 2.337e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.513e-006       0.647  1.513e-006      -5.820
Hfo_sOMn+        6.349e-007       0.272  6.348e-007      -6.197
Hfo_sOFe+        1.558e-007       0.067  1.558e-007      -6.807
Hfo_sOH2+        2.322e-008       0.010  2.322e-008      -7.634
Hfo_sOH          9.528e-009       0.004  9.527e-009      -8.021
Hfo_sOHBa+2      9.858e-010       0.000  9.858e-010      -9.006
Hfo_sO-          8.956e-011       0.000  8.956e-011     -10.048

Hfo           
 7.140e-005  Surface charge, eq

Hfo_w         
 9.348e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        6.181e-005       0.661  6.181e-005      -4.209
Hfo_wOH          2.536e-005       0.271  2.536e-005      -4.596
Hfo_wOFe+        3.871e-006       0.041  3.871e-006      -5.412
Hfo_wOMn+        1.342e-006       0.014  1.342e-006      -5.872
Hfo_wOCa+        4.876e-007       0.005  4.875e-007      -6.312
Hfo_wOMg+        2.860e-007       0.003  2.860e-007      -6.544
Hfo_wO-          2.384e-007       0.003  2.384e-007      -6.623
Hfo_wOFeOH       8.334e-008       0.001  8.333e-008      -7.079
Hfo_wH2AsO3      5.074e-009       0.000  5.074e-009      -8.295
Hfo_wSO4-        6.783e-012       0.000  6.783e-012     -11.169
Hfo_wOHSO4-2     5.552e-012       0.000  5.551e-012     -11.256
Hfo_wOBa+        4.593e-012       0.000  4.593e-012     -11.338
Hfo_wOHAsO4-3    1.075e-017       0.000  1.075e-017     -16.969
Hfo_wHAsO4-      1.430e-018       0.000  1.430e-018     -17.845
Hfo_wH2AsO4      1.128e-019       0.000  1.128e-019     -18.948

Mno           
-1.227e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.422e-028       0.000  1.422e-028     -27.847
Mno_O3Ca         8.824e-030       0.000  8.824e-030     -29.054
Mno_O3-2         7.191e-030       0.000  7.190e-030     -29.143
Mno_O3HMn+       2.441e-030       0.000  2.441e-030     -29.612
Mno_O3H-         3.094e-031       0.000  3.094e-031     -30.509
Mno_O3Na-        1.506e-031       0.000  1.506e-031     -30.822
Mno_O3HCa+       1.322e-031       0.000  1.322e-031     -30.879
Mno_O3Mg         1.107e-031       0.000  1.107e-031     -30.956
Mno_O3Ba         3.912e-032       0.000  3.912e-032     -31.408
Mno_O3HMg+       1.123e-033       0.000  1.123e-033     -32.950
Mno_O3HBa+       1.048e-033       0.000  1.048e-033     -32.980
Mno_O3HNa        6.046e-034       0.000  6.046e-034     -33.219
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.647e-041       0.000  8.647e-041     -40.063
Mno_O3H3Cl       2.135e-043       0.000  2.135e-043     -42.671

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.259e-007  3.259e-007
Ba               5.448e-007  5.449e-007
C                1.574e-002  1.574e-002
Ca               2.590e-003  2.590e-003
Cl               9.872e-005  9.873e-005
Fe               8.335e-005  8.335e-005
K                1.893e-005  1.893e-005
Mg               8.457e-005  8.458e-005
Mn               4.449e-005  4.449e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.950      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.320e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.015e-003
                       Total CO2 (mol/kg)  =  7.309e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.720e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.38



                               Iterations  =  33
                                  Total H  = 1.110569e+002
                                  Total O  = 5.552900e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.360e-007  1.250e-007    -6.867    -6.903    -0.037
   OH-                   8.806e-008  8.007e-008    -7.055    -7.097    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.259e-007
   AsS(OH)(HS)-          3.251e-007  2.956e-007    -6.488    -6.529    -0.041
   H3AsO3                7.766e-010  7.781e-010    -9.110    -9.109     0.001
   H2AsO3-               4.847e-012  4.407e-012   -11.315   -11.356    -0.041
   As3S4(HS)2-           7.039e-016  6.400e-016   -15.152   -15.194    -0.041
   H4AsO3+               5.299e-017  4.819e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.029e-019  7.035e-020   -18.987   -19.153    -0.165
   AsO3-3                2.643e-028  1.123e-028   -27.578   -27.950    -0.372
As(5)           2.147e-018
   H2AsO4-               1.237e-018  1.125e-018   -17.908   -17.949    -0.041
   HAsO4-2               9.105e-019  6.224e-019   -18.041   -18.206    -0.165
   H3AsO4                2.799e-023  2.804e-023   -22.553   -22.552     0.001
   AsO4-3                2.624e-023  1.115e-023   -22.581   -22.953    -0.372
Ba              5.448e-007
   Ba+2                  5.248e-007  3.588e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.963e-008  1.785e-008    -7.707    -7.748    -0.041
   BaCO3                 3.602e-010  3.609e-010    -9.443    -9.443     0.001
   BaSO4                 6.371e-012  6.384e-012   -11.196   -11.195     0.001
   BaOH+                 1.069e-013  9.723e-014   -12.971   -13.012    -0.041
C(-4)           8.434e-003
   CH4                   8.434e-003  8.450e-003    -2.074    -2.073     0.001
C(4)            7.309e-003
   HCO3-                 5.691e-003  5.190e-003    -2.245    -2.285    -0.040
   CO2                   1.456e-003  1.459e-003    -2.837    -2.836     0.001
   CaHCO3+               1.238e-004  1.126e-004    -3.907    -3.948    -0.041
   MnHCO3+               1.064e-005  9.677e-006    -4.973    -5.014    -0.041
   FeHCO3+               1.040e-005  9.457e-006    -4.983    -5.024    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.748e-006  3.408e-006    -5.426    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.814e-006  1.947e-006    -5.551    -5.711    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.754e-007  5.765e-007    -6.240    -6.239     0.001
   MgCO3                 1.041e-007  1.043e-007    -6.983    -6.982     0.001
   BaHCO3+               1.963e-008  1.785e-008    -7.707    -7.748    -0.041
   NaCO3-                7.877e-009  7.163e-009    -8.104    -8.145    -0.041
   BaCO3                 3.602e-010  3.609e-010    -9.443    -9.443     0.001
Ca              2.590e-003
   Ca+2                  2.460e-003  1.701e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.238e-004  1.126e-004    -3.907    -3.948    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.203e-008  1.205e-008    -7.920    -7.919     0.001
   CaOH+                 2.483e-009  2.258e-009    -8.605    -8.646    -0.041
   CaHSO4+               9.704e-015  8.823e-015   -14.013   -14.054    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.401e-009  7.639e-009    -8.076    -8.117    -0.041
   FeCl+                 2.479e-009  2.254e-009    -8.606    -8.647    -0.041
   MnCl2                 2.983e-013  2.989e-013   -12.525   -12.525     0.001
   MnCl3-                8.114e-018  7.378e-018   -17.091   -17.132    -0.041
   FeCl+2                7.737e-025  5.289e-025   -24.111   -24.277    -0.165
   FeCl2+                2.329e-028  2.117e-028   -27.633   -27.674    -0.041
   FeCl3                 1.894e-033  1.898e-033   -32.723   -32.722     0.001
Fe(2)           8.335e-005
   Fe(HS)2               4.510e-005  4.519e-005    -4.346    -4.345     0.001



   Fe+2                  2.665e-005  1.822e-005    -4.574    -4.739    -0.165
   FeHCO3+               1.040e-005  9.457e-006    -4.983    -5.024    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.855e-007  2.596e-007    -6.544    -6.586    -0.041
   FeOH+                 5.068e-008  4.608e-008    -7.295    -7.336    -0.041
   FeCl+                 2.479e-009  2.254e-009    -8.606    -8.647    -0.041
   FeSO4                 1.148e-010  1.150e-010    -9.940    -9.939     0.001
   Fe(OH)2               3.131e-012  3.137e-012   -11.504   -11.503     0.001
   Fe(OH)3-              1.025e-015  9.322e-016   -14.989   -15.030    -0.041
   FeHSO4+               1.039e-016  9.451e-017   -15.983   -16.025    -0.041
Fe(3)           5.711e-014
   Fe(OH)2+              2.939e-014  2.672e-014   -13.532   -13.573    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.209e-016  2.008e-016   -15.656   -15.697    -0.041
   FeOH+2                1.476e-017  1.009e-017   -16.831   -16.996    -0.165
   Fe+3                  4.599e-022  1.954e-022   -21.337   -21.709    -0.372
   FeCl+2                7.737e-025  5.289e-025   -24.111   -24.277    -0.165
   FeSO4+                8.365e-026  7.606e-026   -25.078   -25.119    -0.041
   FeCl2+                2.329e-028  2.117e-028   -27.633   -27.674    -0.041
   Fe(SO4)2-             6.497e-032  5.908e-032   -31.187   -31.229    -0.041
   FeHSO4+2              3.724e-032  2.546e-032   -31.429   -31.594    -0.165
   Fe2(OH)2+4            1.255e-032  2.740e-033   -31.901   -32.562    -0.661
   FeCl3                 1.894e-033  1.898e-033   -32.723   -32.722     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.783   -43.815    -1.033
H(0)            1.751e-009
   H2                    8.754e-010  8.771e-010    -9.058    -9.057     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.714e-012  4.286e-012   -11.327   -11.368    -0.041
Mg              8.457e-005
   Mg+2                  8.072e-005  5.612e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.748e-006  3.408e-006    -5.426    -5.468    -0.041
   MgCO3                 1.041e-007  1.043e-007    -6.983    -6.982     0.001
   MgOH+                 1.792e-009  1.630e-009    -8.747    -8.788    -0.041
   MgSO4                 4.661e-010  4.670e-010    -9.331    -9.331     0.001
Mn(2)           4.449e-005
   Mn+2                  3.060e-005  2.092e-005    -4.514    -4.679    -0.165
   MnHCO3+               1.064e-005  9.677e-006    -4.973    -5.014    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.401e-009  7.639e-009    -8.076    -8.117    -0.041
   MnOH+                 4.730e-009  4.301e-009    -8.325    -8.366    -0.041
   MnSO4                 1.318e-010  1.321e-010    -9.880    -9.879     0.001
   MnCl2                 2.983e-013  2.989e-013   -12.525   -12.525     0.001
   MnCl3-                8.114e-018  7.378e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.866e-019  1.696e-019   -18.729   -18.770    -0.041
Mn(3)           1.709e-034
   Mn+3                  1.709e-034  7.260e-035   -33.767   -34.139    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.528   -83.694    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.986   -97.027    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.754e-007  5.765e-007    -6.240    -6.239     0.001
   NaCO3-                7.877e-009  7.163e-009    -8.104    -8.145    -0.041
   NaSO4-                3.865e-011  3.515e-011   -10.413   -10.454    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.267   -74.266     0.001
S(-2)           2.088e-004
   HS-                   5.801e-005  5.275e-005    -4.236    -4.278    -0.041
   H2S                   5.754e-005  5.765e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.510e-005  4.519e-005    -4.346    -4.345     0.001
   AsS(OH)(HS)-          3.251e-007  2.956e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.855e-007  2.596e-007    -6.544    -6.586    -0.041
   S5-2                  1.469e-007  1.072e-007    -6.833    -6.970    -0.137
   S4-2                  8.697e-008  6.257e-008    -7.061    -7.204    -0.143
   S6-2                  7.504e-008  5.551e-008    -7.125    -7.256    -0.131



   S-2                   7.457e-011  5.098e-011   -10.127   -10.293    -0.165
   S3-2                  3.114e-011  2.205e-011   -10.507   -10.657    -0.150
   S2-2                  1.790e-012  1.251e-012   -11.747   -11.903    -0.156
   As3S4(HS)2-           7.039e-016  6.400e-016   -15.152   -15.194    -0.041
S(6)            6.434e-008
   SO4-2                 5.155e-008  3.550e-008    -7.288    -7.450    -0.162
   CaSO4                 1.203e-008  1.205e-008    -7.920    -7.919     0.001
   MgSO4                 4.661e-010  4.670e-010    -9.331    -9.331     0.001
   MnSO4                 1.318e-010  1.321e-010    -9.880    -9.879     0.001
   FeSO4                 1.148e-010  1.150e-010    -9.940    -9.939     0.001
   NaSO4-                3.865e-011  3.515e-011   -10.413   -10.454    -0.041
   BaSO4                 6.371e-012  6.384e-012   -11.196   -11.195     0.001
   KSO4-                 4.714e-012  4.286e-012   -11.327   -11.368    -0.041
   HSO4-                 4.745e-013  4.314e-013   -12.324   -12.365    -0.041
   CaHSO4+               9.704e-015  8.823e-015   -14.013   -14.054    -0.041
   FeHSO4+               1.039e-016  9.451e-017   -15.983   -16.025    -0.041
   FeSO4+                8.365e-026  7.606e-026   -25.078   -25.119    -0.041
   Fe(SO4)2-             6.497e-032  5.908e-032   -31.187   -31.229    -0.041
   FeHSO4+2              3.724e-032  2.546e-032   -31.429   -31.594    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.86  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.56  -11.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.64  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.94  -43.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.16  -43.37   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.03  -42.31   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.12  -45.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4



Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.92  -90.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.80  -12.13    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.37  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.68  -14.86   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 96.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.920e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.93  -13.90   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.436e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.555e-003 -6.045e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.218e-004  4.218e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.959e-003  5.959e-003

------------------------------Surface composition------------------------------



Hfo           
 6.956e-005  Surface charge, eq

Hfo_s         
 2.277e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.473e-006       0.647  1.473e-006      -5.832
Hfo_sOMn+        6.190e-007       0.272  6.189e-007      -6.208
Hfo_sOFe+        1.519e-007       0.067  1.519e-007      -6.818
Hfo_sOH2+        2.261e-008       0.010  2.261e-008      -7.646
Hfo_sOH          9.284e-009       0.004  9.283e-009      -8.032
Hfo_sOHBa+2      9.607e-010       0.000  9.607e-010      -9.017
Hfo_sO-          8.734e-011       0.000  8.733e-011     -10.059

Hfo           
 6.956e-005  Surface charge, eq

Hfo_w         
 9.109e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.021e-005       0.661  6.021e-005      -4.220
Hfo_wOH          2.473e-005       0.271  2.472e-005      -4.607
Hfo_wOFe+        3.776e-006       0.041  3.776e-006      -5.423
Hfo_wOMn+        1.309e-006       0.014  1.309e-006      -5.883
Hfo_wOCa+        4.756e-007       0.005  4.756e-007      -6.323
Hfo_wOMg+        2.791e-007       0.003  2.791e-007      -6.554
Hfo_wO-          2.326e-007       0.003  2.326e-007      -6.633
Hfo_wOFeOH       8.136e-008       0.001  8.136e-008      -7.090
Hfo_wH2AsO3      4.951e-009       0.000  4.950e-009      -8.305
Hfo_wSO4-        6.539e-012       0.000  6.539e-012     -11.184
Hfo_wOHSO4-2     5.356e-012       0.000  5.356e-012     -11.271
Hfo_wOBa+        4.482e-012       0.000  4.482e-012     -11.349
Hfo_wOHAsO4-3    1.048e-017       0.000  1.048e-017     -16.979
Hfo_wHAsO4-      1.392e-018       0.000  1.392e-018     -17.856
Hfo_wH2AsO4      1.097e-019       0.000  1.097e-019     -18.960

Mno           
-3.397e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.937e-030       0.000  3.937e-030     -29.405
Mno_O3Ca         2.443e-031       0.000  2.443e-031     -30.612
Mno_O3-2         1.991e-031       0.000  1.991e-031     -30.701
Mno_O3HMn+       6.753e-032       0.000  6.753e-032     -31.171
Mno_O3H-         8.561e-033       0.000  8.561e-033     -32.067
Mno_O3Na-        4.169e-033       0.000  4.169e-033     -32.380
Mno_O3HCa+       3.656e-033       0.000  3.656e-033     -32.437
Mno_O3Mg         3.066e-033       0.000  3.065e-033     -32.514
Mno_O3Ba         1.083e-033       0.000  1.083e-033     -32.965
Mno_O3HMg+       3.107e-035       0.000  3.107e-035     -34.508
Mno_O3HBa+       2.900e-035       0.000  2.900e-035     -34.538
Mno_O3HNa        1.673e-035       0.000  1.673e-035     -34.777
Mno_O3H2         2.764e-037       0.000  2.764e-037     -36.558
Mno_O3H3+        2.388e-042       0.000  2.388e-042     -41.622
Mno_O3H3Cl       5.896e-045       0.000  5.896e-045     -44.229

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.260e-007  3.260e-007
Ba               5.449e-007  5.449e-007



C                1.582e-002  1.582e-002
Ca               2.589e-003  2.589e-003
Cl               9.872e-005  9.873e-005
Fe               8.334e-005  8.334e-005
K                1.893e-005  1.893e-005
Mg               8.458e-005  8.458e-005
Mn               4.447e-005  4.447e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.951      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.317e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.011e-003
                       Total CO2 (mol/kg)  =  7.303e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.702e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.36
                               Iterations  =  31
                                  Total H  = 1.110574e+002
                                  Total O  = 5.552908e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.359e-007  1.249e-007    -6.867    -6.903    -0.037
   OH-                   8.813e-008  8.013e-008    -7.055    -7.096    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.260e-007
   AsS(OH)(HS)-          3.252e-007  2.957e-007    -6.488    -6.529    -0.041
   H3AsO3                7.772e-010  7.787e-010    -9.109    -9.109     0.001
   H2AsO3-               4.855e-012  4.414e-012   -11.314   -11.355    -0.041
   As3S4(HS)2-           7.035e-016  6.397e-016   -15.153   -15.194    -0.041
   H4AsO3+               5.299e-017  4.818e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.032e-019  7.053e-020   -18.986   -19.152    -0.165
   AsO3-3                2.651e-028  1.127e-028   -27.577   -27.948    -0.372
As(5)           2.145e-018
   H2AsO4-               1.235e-018  1.123e-018   -17.908   -17.950    -0.041
   HAsO4-2               9.101e-019  6.222e-019   -18.041   -18.206    -0.165
   H3AsO4                2.793e-023  2.799e-023   -22.554   -22.553     0.001
   AsO4-3                2.625e-023  1.115e-023   -22.581   -22.953    -0.372
Ba              5.449e-007
   Ba+2                  5.249e-007  3.588e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.962e-008  1.784e-008    -7.707    -7.749    -0.041
   BaCO3                 3.604e-010  3.611e-010    -9.443    -9.442     0.001
   BaSO4                 6.306e-012  6.318e-012   -11.200   -11.199     0.001
   BaOH+                 1.070e-013  9.732e-014   -12.970   -13.012    -0.041
C(-4)           8.519e-003
   CH4                   8.519e-003  8.535e-003    -2.070    -2.069     0.001
C(4)            7.303e-003
   HCO3-                 5.687e-003  5.187e-003    -2.245    -2.285    -0.040
   CO2                   1.454e-003  1.457e-003    -2.837    -2.837     0.001
   CaHCO3+               1.237e-004  1.125e-004    -3.908    -3.949    -0.041
   MnHCO3+               1.063e-005  9.669e-006    -4.973    -5.015    -0.041
   FeHCO3+               1.039e-005  9.449e-006    -4.983    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.746e-006  3.406e-006    -5.426    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.815e-006  1.948e-006    -5.551    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.751e-007  5.762e-007    -6.240    -6.239     0.001



   MgCO3                 1.041e-007  1.043e-007    -6.982    -6.982     0.001
   BaHCO3+               1.962e-008  1.784e-008    -7.707    -7.749    -0.041
   NaCO3-                7.879e-009  7.165e-009    -8.104    -8.145    -0.041
   BaCO3                 3.604e-010  3.611e-010    -9.443    -9.442     0.001
Ca              2.589e-003
   Ca+2                  2.460e-003  1.701e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.237e-004  1.125e-004    -3.908    -3.949    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.190e-008  1.192e-008    -7.924    -7.924     0.001
   CaOH+                 2.485e-009  2.259e-009    -8.605    -8.646    -0.041
   CaHSO4+               9.593e-015  8.723e-015   -14.018   -14.059    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.399e-009  7.637e-009    -8.076    -8.117    -0.041
   FeCl+                 2.479e-009  2.254e-009    -8.606    -8.647    -0.041
   MnCl2                 2.982e-013  2.988e-013   -12.525   -12.525     0.001
   MnCl3-                8.112e-018  7.376e-018   -17.091   -17.132    -0.041
   FeCl+2                7.717e-025  5.276e-025   -24.113   -24.278    -0.165
   FeCl2+                2.323e-028  2.112e-028   -27.634   -27.675    -0.041
   FeCl3                 1.890e-033  1.893e-033   -32.724   -32.723     0.001
Fe(2)           8.334e-005
   Fe(HS)2               4.511e-005  4.520e-005    -4.346    -4.345     0.001
   Fe+2                  2.665e-005  1.822e-005    -4.574    -4.740    -0.165
   FeHCO3+               1.039e-005  9.449e-006    -4.983    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.856e-007  2.597e-007    -6.544    -6.586    -0.041
   FeOH+                 5.071e-008  4.611e-008    -7.295    -7.336    -0.041
   FeCl+                 2.479e-009  2.254e-009    -8.606    -8.647    -0.041
   FeSO4                 1.136e-010  1.138e-010    -9.945    -9.944     0.001
   Fe(OH)2               3.136e-012  3.142e-012   -11.504   -11.503     0.001
   Fe(OH)3-              1.028e-015  9.343e-016   -14.988   -15.030    -0.041
   FeHSO4+               1.027e-016  9.343e-017   -15.988   -16.030    -0.041
Fe(3)           5.708e-014
   Fe(OH)2+              2.936e-014  2.670e-014   -13.532   -13.573    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.211e-016  2.010e-016   -15.655   -15.697    -0.041
   FeOH+2                1.473e-017  1.007e-017   -16.832   -16.997    -0.165
   Fe+3                  4.586e-022  1.949e-022   -21.339   -21.710    -0.372
   FeCl+2                7.717e-025  5.276e-025   -24.113   -24.278    -0.165
   FeSO4+                8.257e-026  7.508e-026   -25.083   -25.124    -0.041
   FeCl2+                2.323e-028  2.112e-028   -27.634   -27.675    -0.041
   Fe(SO4)2-             6.347e-032  5.771e-032   -31.197   -31.239    -0.041
   FeHSO4+2              3.673e-032  2.511e-032   -31.435   -31.600    -0.165
   Fe2(OH)2+4            1.250e-032  2.731e-033   -31.903   -32.564    -0.661
   FeCl3                 1.890e-033  1.893e-033   -32.724   -32.723     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.785   -43.817    -1.032
H(0)            1.756e-009
   H2                    8.780e-010  8.796e-010    -9.057    -9.056     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.665e-012  4.242e-012   -11.331   -11.372    -0.041
Mg              8.458e-005
   Mg+2                  8.073e-005  5.613e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.746e-006  3.406e-006    -5.426    -5.468    -0.041
   MgCO3                 1.041e-007  1.043e-007    -6.982    -6.982     0.001
   MgOH+                 1.794e-009  1.631e-009    -8.746    -8.787    -0.041
   MgSO4                 4.614e-010  4.623e-010    -9.336    -9.335     0.001
Mn(2)           4.447e-005
   Mn+2                  3.059e-005  2.092e-005    -4.514    -4.680    -0.165
   MnHCO3+               1.063e-005  9.669e-006    -4.973    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.399e-009  7.637e-009    -8.076    -8.117    -0.041
   MnOH+                 4.733e-009  4.303e-009    -8.325    -8.366    -0.041
   MnSO4                 1.304e-010  1.307e-010    -9.885    -9.884     0.001
   MnCl2                 2.982e-013  2.988e-013   -12.525   -12.525     0.001
   MnCl3-                8.112e-018  7.376e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.870e-019  1.700e-019   -18.728   -18.770    -0.041



Mn(3)           1.704e-034
   Mn+3                  1.704e-034  7.241e-035   -33.769   -34.140    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.530   -83.695    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.988   -97.029    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.751e-007  5.762e-007    -6.240    -6.239     0.001
   NaCO3-                7.879e-009  7.165e-009    -8.104    -8.145    -0.041
   NaSO4-                3.825e-011  3.478e-011   -10.417   -10.459    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.270   -74.269     0.001
S(-2)           2.088e-004
   HS-                   5.803e-005  5.276e-005    -4.236    -4.278    -0.041
   H2S                   5.750e-005  5.761e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.511e-005  4.520e-005    -4.346    -4.345     0.001
   AsS(OH)(HS)-          3.252e-007  2.957e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.856e-007  2.597e-007    -6.544    -6.586    -0.041
   S5-2                  1.471e-007  1.074e-007    -6.832    -6.969    -0.137
   S4-2                  8.706e-008  6.264e-008    -7.060    -7.203    -0.143
   S6-2                  7.512e-008  5.557e-008    -7.124    -7.255    -0.131
   S-2                   7.465e-011  5.103e-011   -10.127   -10.292    -0.165
   S3-2                  3.117e-011  2.207e-011   -10.506   -10.656    -0.150
   S2-2                  1.792e-012  1.253e-012   -11.747   -11.902    -0.156
   As3S4(HS)2-           7.035e-016  6.397e-016   -15.153   -15.194    -0.041
S(6)            6.367e-008
   SO4-2                 5.101e-008  3.513e-008    -7.292    -7.454    -0.162
   CaSO4                 1.190e-008  1.192e-008    -7.924    -7.924     0.001
   MgSO4                 4.614e-010  4.623e-010    -9.336    -9.335     0.001
   MnSO4                 1.304e-010  1.307e-010    -9.885    -9.884     0.001
   FeSO4                 1.136e-010  1.138e-010    -9.945    -9.944     0.001
   NaSO4-                3.825e-011  3.478e-011   -10.417   -10.459    -0.041
   BaSO4                 6.306e-012  6.318e-012   -11.200   -11.199     0.001
   KSO4-                 4.665e-012  4.242e-012   -11.331   -11.372    -0.041
   HSO4-                 4.692e-013  4.266e-013   -12.329   -12.370    -0.041
   CaHSO4+               9.593e-015  8.723e-015   -14.018   -14.059    -0.041
   FeHSO4+               1.027e-016  9.343e-017   -15.988   -16.030    -0.041
   FeSO4+                8.257e-026  7.508e-026   -25.083   -25.124    -0.041
   Fe(SO4)2-             6.347e-032  5.771e-032   -31.197   -31.239    -0.041
   FeHSO4+2              3.673e-032  2.511e-032   -31.435   -31.600    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.86  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.97  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3



Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.64  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.95  -43.78   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.17  -43.38   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.04  -42.32   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.13  -45.52   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.99  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.93  -90.64   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.80  -12.13    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.68  -14.86   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 97.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.940e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.93  -13.90   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.435e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.435e-003 -6.165e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.218e-004  4.218e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.079e-003  6.079e-003

------------------------------Surface composition------------------------------

Hfo           
 6.772e-005  Surface charge, eq

Hfo_s         
 2.218e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.434e-006       0.647  1.434e-006      -5.843
Hfo_sOMn+        6.031e-007       0.272  6.030e-007      -6.220
Hfo_sOFe+        1.480e-007       0.067  1.480e-007      -6.830
Hfo_sOH2+        2.199e-008       0.010  2.199e-008      -7.658
Hfo_sOH          9.040e-009       0.004  9.039e-009      -8.044
Hfo_sOHBa+2      9.356e-010       0.000  9.355e-010      -9.029
Hfo_sO-          8.511e-011       0.000  8.511e-011     -10.070

Hfo           
 6.772e-005  Surface charge, eq

Hfo_w         
 8.870e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.861e-005       0.661  5.861e-005      -4.232
Hfo_wOH          2.409e-005       0.272  2.409e-005      -4.618
Hfo_wOFe+        3.681e-006       0.042  3.681e-006      -5.434
Hfo_wOMn+        1.276e-006       0.014  1.276e-006      -5.894
Hfo_wOCa+        4.636e-007       0.005  4.636e-007      -6.334
Hfo_wOMg+        2.722e-007       0.003  2.722e-007      -6.565
Hfo_wO-          2.268e-007       0.003  2.268e-007      -6.644
Hfo_wOFeOH       7.938e-008       0.001  7.938e-008      -7.100
Hfo_wH2AsO3      4.827e-009       0.000  4.827e-009      -8.316
Hfo_wSO4-        6.300e-012       0.000  6.300e-012     -11.201
Hfo_wOHSO4-2     5.165e-012       0.000  5.165e-012     -11.287
Hfo_wOBa+        4.371e-012       0.000  4.371e-012     -11.359
Hfo_wOHAsO4-3    1.022e-017       0.000  1.022e-017     -16.991
Hfo_wHAsO4-      1.355e-018       0.000  1.355e-018     -17.868
Hfo_wH2AsO4      1.067e-019       0.000  1.067e-019     -18.972

Mno           
-3.072e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         3.559e-030       0.000  3.559e-030     -29.449
Mno_O3Ca         2.208e-031       0.000  2.208e-031     -30.656
Mno_O3-2         1.800e-031       0.000  1.800e-031     -30.745
Mno_O3HMn+       6.099e-032       0.000  6.099e-032     -31.215
Mno_O3H-         7.734e-033       0.000  7.734e-033     -32.112
Mno_O3Na-        3.770e-033       0.000  3.770e-033     -32.424
Mno_O3HCa+       3.302e-033       0.000  3.302e-033     -32.481
Mno_O3Mg         2.772e-033       0.000  2.772e-033     -32.557
Mno_O3Ba         9.797e-034       0.000  9.797e-034     -33.009
Mno_O3HMg+       2.807e-035       0.000  2.807e-035     -34.552
Mno_O3HBa+       2.620e-035       0.000  2.620e-035     -34.582
Mno_O3HNa        1.511e-035       0.000  1.511e-035     -34.821
Mno_O3H2         2.495e-037       0.000  2.495e-037     -36.603
Mno_O3H3+        2.154e-042       0.000  2.154e-042     -41.667
Mno_O3H3Cl       5.318e-045       0.000  5.318e-045     -44.274

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.261e-007  3.261e-007
Ba               5.449e-007  5.449e-007
C                1.590e-002  1.590e-002
Ca               2.588e-003  2.588e-003
Cl               9.872e-005  9.873e-005
Fe               8.333e-005  8.334e-005
K                1.893e-005  1.893e-005
Mg               8.459e-005  8.459e-005
Mn               4.445e-005  4.445e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.904      Charge balance
                                       pe  =  -3.952      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.314e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.008e-003
                       Total CO2 (mol/kg)  =  7.297e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.683e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.35
                               Iterations  =  32
                                  Total H  = 1.110579e+002
                                  Total O  = 5.552915e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.357e-007  1.248e-007    -6.867    -6.904    -0.037
   OH-                   8.820e-008  8.020e-008    -7.055    -7.096    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.261e-007
   AsS(OH)(HS)-          3.253e-007  2.958e-007    -6.488    -6.529    -0.041
   H3AsO3                7.778e-010  7.793e-010    -9.109    -9.108     0.001
   H2AsO3-               4.862e-012  4.421e-012   -11.313   -11.354    -0.041
   As3S4(HS)2-           7.032e-016  6.394e-016   -15.153   -15.194    -0.041
   H4AsO3+               5.298e-017  4.818e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.034e-019  7.070e-020   -18.985   -19.151    -0.165
   AsO3-3                2.660e-028  1.130e-028   -27.575   -27.947    -0.372
As(5)           2.143e-018
   H2AsO4-               1.234e-018  1.122e-018   -17.909   -17.950    -0.041
   HAsO4-2               9.097e-019  6.219e-019   -18.041   -18.206    -0.165



   H3AsO4                2.787e-023  2.793e-023   -22.555   -22.554     0.001
   AsO4-3                2.625e-023  1.116e-023   -22.581   -22.952    -0.372
Ba              5.449e-007
   Ba+2                  5.249e-007  3.589e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.961e-008  1.783e-008    -7.708    -7.749    -0.041
   BaCO3                 3.605e-010  3.612e-010    -9.443    -9.442     0.001
   BaSO4                 6.242e-012  6.254e-012   -11.205   -11.204     0.001
   BaOH+                 1.071e-013  9.742e-014   -12.970   -13.011    -0.041
C(-4)           8.604e-003
   CH4                   8.604e-003  8.620e-003    -2.065    -2.064     0.001
C(4)            7.297e-003
   HCO3-                 5.684e-003  5.184e-003    -2.245    -2.285    -0.040
   CO2                   1.452e-003  1.455e-003    -2.838    -2.837     0.001
   CaHCO3+               1.236e-004  1.124e-004    -3.908    -3.949    -0.041
   MnHCO3+               1.062e-005  9.661e-006    -4.974    -5.015    -0.041
   FeHCO3+               1.038e-005  9.441e-006    -4.984    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.745e-006  3.405e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.815e-006  1.948e-006    -5.550    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.748e-007  5.759e-007    -6.241    -6.240     0.001
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   BaHCO3+               1.961e-008  1.783e-008    -7.708    -7.749    -0.041
   NaCO3-                7.881e-009  7.166e-009    -8.103    -8.145    -0.041
   BaCO3                 3.605e-010  3.612e-010    -9.443    -9.442     0.001
Ca              2.588e-003
   Ca+2                  2.459e-003  1.700e-003    -2.609    -2.769    -0.160
   CaHCO3+               1.236e-004  1.124e-004    -3.908    -3.949    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.177e-008  1.180e-008    -7.929    -7.928     0.001
   CaOH+                 2.486e-009  2.261e-009    -8.604    -8.646    -0.041
   CaHSO4+               9.484e-015  8.624e-015   -14.023   -14.064    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.397e-009  7.635e-009    -8.076    -8.117    -0.041
   FeCl+                 2.478e-009  2.253e-009    -8.606    -8.647    -0.041
   MnCl2                 2.982e-013  2.987e-013   -12.526   -12.525     0.001
   MnCl3-                8.110e-018  7.375e-018   -17.091   -17.132    -0.041
   FeCl+2                7.698e-025  5.263e-025   -24.114   -24.279    -0.165
   FeCl2+                2.317e-028  2.107e-028   -27.635   -27.676    -0.041
   FeCl3                 1.885e-033  1.889e-033   -32.725   -32.724     0.001
Fe(2)           8.333e-005
   Fe(HS)2               4.512e-005  4.521e-005    -4.346    -4.345     0.001
   Fe+2                  2.664e-005  1.821e-005    -4.574    -4.740    -0.165
   FeHCO3+               1.038e-005  9.441e-006    -4.984    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.857e-007  2.598e-007    -6.544    -6.585    -0.041
   FeOH+                 5.074e-008  4.614e-008    -7.295    -7.336    -0.041
   FeCl+                 2.478e-009  2.253e-009    -8.606    -8.647    -0.041
   FeSO4                 1.124e-010  1.126e-010    -9.949    -9.948     0.001
   Fe(OH)2               3.140e-012  3.146e-012   -11.503   -11.502     0.001
   Fe(OH)3-              1.030e-015  9.364e-016   -14.987   -15.029    -0.041
   FeHSO4+               1.016e-016  9.237e-017   -15.993   -16.034    -0.041
Fe(3)           5.706e-014
   Fe(OH)2+              2.934e-014  2.668e-014   -13.533   -13.574    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.212e-016  2.012e-016   -15.655   -15.696    -0.041
   FeOH+2                1.471e-017  1.006e-017   -16.832   -16.998    -0.165
   Fe+3                  4.574e-022  1.944e-022   -21.340   -21.711    -0.372
   FeCl+2                7.698e-025  5.263e-025   -24.114   -24.279    -0.165
   FeSO4+                8.152e-026  7.413e-026   -25.089   -25.130    -0.041
   FeCl2+                2.317e-028  2.107e-028   -27.635   -27.676    -0.041
   Fe(SO4)2-             6.202e-032  5.640e-032   -31.207   -31.249    -0.041
   FeHSO4+2              3.623e-032  2.477e-032   -31.441   -31.606    -0.165
   Fe2(OH)2+4            1.246e-032  2.722e-033   -31.905   -32.565    -0.661
   FeCl3                 1.885e-033  1.889e-033   -32.725   -32.724     0.001



   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.787   -43.819    -1.032
H(0)            1.761e-009
   H2                    8.804e-010  8.821e-010    -9.055    -9.054     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.618e-012  4.199e-012   -11.336   -11.377    -0.041
Mg              8.459e-005
   Mg+2                  8.074e-005  5.614e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.745e-006  3.405e-006    -5.427    -5.468    -0.041
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   MgOH+                 1.796e-009  1.633e-009    -8.746    -8.787    -0.041
   MgSO4                 4.567e-010  4.576e-010    -9.340    -9.340     0.001
Mn(2)           4.445e-005
   Mn+2                  3.058e-005  2.091e-005    -4.514    -4.680    -0.165
   MnHCO3+               1.062e-005  9.661e-006    -4.974    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.397e-009  7.635e-009    -8.076    -8.117    -0.041
   MnOH+                 4.735e-009  4.306e-009    -8.325    -8.366    -0.041
   MnSO4                 1.291e-010  1.293e-010    -9.889    -9.888     0.001
   MnCl2                 2.982e-013  2.987e-013   -12.526   -12.525     0.001
   MnCl3-                8.110e-018  7.375e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.874e-019  1.704e-019   -18.727   -18.769    -0.041
Mn(3)           1.700e-034
   Mn+3                  1.700e-034  7.223e-035   -33.770   -34.141    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.531   -83.696    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.990   -97.032    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.748e-007  5.759e-007    -6.241    -6.240     0.001
   NaCO3-                7.881e-009  7.166e-009    -8.103    -8.145    -0.041
   NaSO4-                3.786e-011  3.443e-011   -10.422   -10.463    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.272   -74.271     0.001
S(-2)           2.088e-004
   HS-                   5.804e-005  5.278e-005    -4.236    -4.278    -0.041
   H2S                   5.747e-005  5.758e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.512e-005  4.521e-005    -4.346    -4.345     0.001
   AsS(OH)(HS)-          3.253e-007  2.958e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.857e-007  2.598e-007    -6.544    -6.585    -0.041
   S5-2                  1.472e-007  1.075e-007    -6.832    -6.969    -0.137
   S4-2                  8.714e-008  6.270e-008    -7.060    -7.203    -0.143
   S6-2                  7.519e-008  5.563e-008    -7.124    -7.255    -0.131
   S-2                   7.472e-011  5.108e-011   -10.127   -10.292    -0.165
   S3-2                  3.120e-011  2.209e-011   -10.506   -10.656    -0.150
   S2-2                  1.794e-012  1.254e-012   -11.746   -11.902    -0.155
   As3S4(HS)2-           7.032e-016  6.394e-016   -15.153   -15.194    -0.041
S(6)            6.301e-008
   SO4-2                 5.048e-008  3.477e-008    -7.297    -7.459    -0.162
   CaSO4                 1.177e-008  1.180e-008    -7.929    -7.928     0.001
   MgSO4                 4.567e-010  4.576e-010    -9.340    -9.340     0.001
   MnSO4                 1.291e-010  1.293e-010    -9.889    -9.888     0.001
   FeSO4                 1.124e-010  1.126e-010    -9.949    -9.948     0.001
   NaSO4-                3.786e-011  3.443e-011   -10.422   -10.463    -0.041
   BaSO4                 6.242e-012  6.254e-012   -11.205   -11.204     0.001
   KSO4-                 4.618e-012  4.199e-012   -11.336   -11.377    -0.041
   HSO4-                 4.640e-013  4.219e-013   -12.334   -12.375    -0.041
   CaHSO4+               9.484e-015  8.624e-015   -14.023   -14.064    -0.041
   FeHSO4+               1.016e-016  9.237e-017   -15.993   -16.034    -0.041
   FeSO4+                8.152e-026  7.413e-026   -25.089   -25.130    -0.041
   Fe(SO4)2-             6.202e-032  5.640e-032   -31.207   -31.249    -0.041
   FeHSO4+2              3.623e-032  2.477e-032   -31.441   -31.606    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.87  -10.23   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.65  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.53  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.96  -43.79   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.18  -43.39   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.05  -42.33   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.14  -45.53   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.95  -90.66   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.81  -12.14    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3



Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.69  -14.87   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 98.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.960e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.94  -13.91   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.435e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.316e-003 -6.284e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.219e-004  4.219e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.198e-003  6.198e-003

------------------------------Surface composition------------------------------

Hfo           
 6.588e-005  Surface charge, eq

Hfo_s         
 2.158e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.395e-006       0.647  1.395e-006      -5.855
Hfo_sOMn+        5.871e-007       0.272  5.871e-007      -6.231
Hfo_sOFe+        1.441e-007       0.067  1.441e-007      -6.841
Hfo_sOH2+        2.138e-008       0.010  2.138e-008      -7.670
Hfo_sOH          8.796e-009       0.004  8.795e-009      -8.056
Hfo_sOHBa+2      9.105e-010       0.000  9.104e-010      -9.041
Hfo_sO-          8.289e-011       0.000  8.288e-011     -10.082

Hfo           
 6.588e-005  Surface charge, eq

Hfo_w         
 8.631e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.701e-005       0.661  5.701e-005      -4.244



Hfo_wOH          2.345e-005       0.272  2.345e-005      -4.630
Hfo_wOFe+        3.586e-006       0.042  3.586e-006      -5.445
Hfo_wOMn+        1.243e-006       0.014  1.243e-006      -5.905
Hfo_wOCa+        4.516e-007       0.005  4.516e-007      -6.345
Hfo_wOMg+        2.653e-007       0.003  2.653e-007      -6.576
Hfo_wO-          2.210e-007       0.003  2.210e-007      -6.656
Hfo_wOFeOH       7.739e-008       0.001  7.739e-008      -7.111
Hfo_wH2AsO3      4.703e-009       0.000  4.703e-009      -8.328
Hfo_wSO4-        6.067e-012       0.000  6.066e-012     -11.217
Hfo_wOHSO4-2     4.977e-012       0.000  4.977e-012     -11.303
Hfo_wOBa+        4.260e-012       0.000  4.259e-012     -11.371
Hfo_wOHAsO4-3    9.952e-018       0.000  9.952e-018     -17.002
Hfo_wHAsO4-      1.317e-018       0.000  1.317e-018     -17.880
Hfo_wH2AsO4      1.036e-019       0.000  1.036e-019     -18.985

Mno           
-1.233e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.428e-028       0.000  1.428e-028     -27.845
Mno_O3Ca         8.862e-030       0.000  8.862e-030     -29.052
Mno_O3-2         7.227e-030       0.000  7.226e-030     -29.141
Mno_O3HMn+       2.446e-030       0.000  2.446e-030     -29.612
Mno_O3H-         3.102e-031       0.000  3.102e-031     -30.508
Mno_O3Na-        1.513e-031       0.000  1.513e-031     -30.820
Mno_O3HCa+       1.324e-031       0.000  1.324e-031     -30.878
Mno_O3Mg         1.113e-031       0.000  1.113e-031     -30.954
Mno_O3Ba         3.933e-032       0.000  3.933e-032     -31.405
Mno_O3HMg+       1.126e-033       0.000  1.126e-033     -32.948
Mno_O3HBa+       1.051e-033       0.000  1.051e-033     -32.978
Mno_O3HNa        6.061e-034       0.000  6.061e-034     -33.217
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.626e-041       0.000  8.625e-041     -40.064
Mno_O3H3Cl       2.129e-043       0.000  2.129e-043     -42.672

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.262e-007  3.262e-007
Ba               5.449e-007  5.449e-007
C                1.598e-002  1.598e-002
Ca               2.587e-003  2.587e-003
Cl               9.872e-005  9.873e-005
Fe               8.333e-005  8.333e-005
K                1.893e-005  1.893e-005
Mg               8.459e-005  8.460e-005
Mn               4.443e-005  4.444e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.904      Charge balance
                                       pe  =  -3.953      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.311e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.004e-003
                       Total CO2 (mol/kg)  =  7.292e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.665e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.33
                               Iterations  =  35



                                  Total H  = 1.110585e+002
                                  Total O  = 5.552923e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.356e-007  1.247e-007    -6.868    -6.904    -0.037
   OH-                   8.827e-008  8.027e-008    -7.054    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.262e-007
   AsS(OH)(HS)-          3.254e-007  2.959e-007    -6.488    -6.529    -0.041
   H3AsO3                7.784e-010  7.799e-010    -9.109    -9.108     0.001
   H2AsO3-               4.870e-012  4.428e-012   -11.312   -11.354    -0.041
   As3S4(HS)2-           7.029e-016  6.391e-016   -15.153   -15.194    -0.041
   H4AsO3+               5.298e-017  4.818e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.036e-019  7.087e-020   -18.984   -19.150    -0.165
   AsO3-3                2.668e-028  1.134e-028   -27.574   -27.945    -0.372
As(5)           2.141e-018
   H2AsO4-               1.232e-018  1.120e-018   -17.909   -17.951    -0.041
   HAsO4-2               9.092e-019  6.217e-019   -18.041   -18.206    -0.165
   H3AsO4                2.782e-023  2.787e-023   -22.556   -22.555     0.001
   AsO4-3                2.626e-023  1.116e-023   -22.581   -22.952    -0.372
Ba              5.449e-007
   Ba+2                  5.249e-007  3.589e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.960e-008  1.782e-008    -7.708    -7.749    -0.041
   BaCO3                 3.606e-010  3.613e-010    -9.443    -9.442     0.001
   BaSO4                 6.180e-012  6.192e-012   -11.209   -11.208     0.001
   BaOH+                 1.072e-013  9.751e-014   -12.970   -13.011    -0.041
C(-4)           8.689e-003
   CH4                   8.689e-003  8.705e-003    -2.061    -2.060     0.001
C(4)            7.292e-003
   HCO3-                 5.680e-003  5.181e-003    -2.246    -2.286    -0.040
   CO2                   1.450e-003  1.453e-003    -2.839    -2.838     0.001
   CaHCO3+               1.235e-004  1.123e-004    -3.908    -3.950    -0.041
   MnHCO3+               1.062e-005  9.653e-006    -4.974    -5.015    -0.041
   FeHCO3+               1.037e-005  9.433e-006    -4.984    -5.025    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.743e-006  3.403e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.816e-006  1.949e-006    -5.550    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.744e-007  5.755e-007    -6.241    -6.240     0.001
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   BaHCO3+               1.960e-008  1.782e-008    -7.708    -7.749    -0.041
   NaCO3-                7.883e-009  7.168e-009    -8.103    -8.145    -0.041
   BaCO3                 3.606e-010  3.613e-010    -9.443    -9.442     0.001
Ca              2.587e-003
   Ca+2                  2.458e-003  1.700e-003    -2.609    -2.770    -0.160
   CaHCO3+               1.235e-004  1.123e-004    -3.908    -3.950    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.165e-008  1.167e-008    -7.934    -7.933     0.001
   CaOH+                 2.488e-009  2.262e-009    -8.604    -8.646    -0.041
   CaHSO4+               9.378e-015  8.528e-015   -14.028   -14.069    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.395e-009  7.634e-009    -8.076    -8.117    -0.041
   FeCl+                 2.477e-009  2.253e-009    -8.606    -8.647    -0.041
   MnCl2                 2.981e-013  2.987e-013   -12.526   -12.525     0.001
   MnCl3-                8.109e-018  7.373e-018   -17.091   -17.132    -0.041
   FeCl+2                7.678e-025  5.250e-025   -24.115   -24.280    -0.165
   FeCl2+                2.312e-028  2.102e-028   -27.636   -27.677    -0.041
   FeCl3                 1.880e-033  1.884e-033   -32.726   -32.725     0.001
Fe(2)           8.333e-005
   Fe(HS)2               4.513e-005  4.522e-005    -4.346    -4.345     0.001
   Fe+2                  2.663e-005  1.821e-005    -4.575    -4.740    -0.165



   FeHCO3+               1.037e-005  9.433e-006    -4.984    -5.025    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.859e-007  2.599e-007    -6.544    -6.585    -0.041
   FeOH+                 5.077e-008  4.617e-008    -7.294    -7.336    -0.041
   FeCl+                 2.477e-009  2.253e-009    -8.606    -8.647    -0.041
   FeSO4                 1.112e-010  1.115e-010    -9.954    -9.953     0.001
   Fe(OH)2               3.144e-012  3.150e-012   -11.502   -11.502     0.001
   Fe(OH)3-              1.032e-015  9.385e-016   -14.986   -15.028    -0.041
   FeHSO4+               1.004e-016  9.134e-017   -15.998   -16.039    -0.041
Fe(3)           5.703e-014
   Fe(OH)2+              2.931e-014  2.666e-014   -13.533   -13.574    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.214e-016  2.013e-016   -15.655   -15.696    -0.041
   FeOH+2                1.468e-017  1.004e-017   -16.833   -16.998    -0.165
   Fe+3                  4.562e-022  1.939e-022   -21.341   -21.712    -0.372
   FeCl+2                7.678e-025  5.250e-025   -24.115   -24.280    -0.165
   FeSO4+                8.050e-026  7.320e-026   -25.094   -25.135    -0.041
   FeCl2+                2.312e-028  2.102e-028   -27.636   -27.677    -0.041
   Fe(SO4)2-             6.062e-032  5.512e-032   -31.217   -31.259    -0.041
   FeHSO4+2              3.574e-032  2.444e-032   -31.447   -31.612    -0.165
   Fe2(OH)2+4            1.242e-032  2.713e-033   -31.906   -32.567    -0.660
   FeCl3                 1.880e-033  1.884e-033   -32.726   -32.725     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.789   -43.821    -1.032
H(0)            1.766e-009
   H2                    8.829e-010  8.846e-010    -9.054    -9.053     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.571e-012  4.156e-012   -11.340   -11.381    -0.041
Mg              8.459e-005
   Mg+2                  8.074e-005  5.614e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.743e-006  3.403e-006    -5.427    -5.468    -0.041
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   MgOH+                 1.797e-009  1.634e-009    -8.745    -8.787    -0.041
   MgSO4                 4.522e-010  4.530e-010    -9.345    -9.344     0.001
Mn(2)           4.443e-005
   Mn+2                  3.058e-005  2.091e-005    -4.515    -4.680    -0.165
   MnHCO3+               1.062e-005  9.653e-006    -4.974    -5.015    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.395e-009  7.634e-009    -8.076    -8.117    -0.041
   MnOH+                 4.738e-009  4.308e-009    -8.324    -8.366    -0.041
   MnSO4                 1.277e-010  1.280e-010    -9.894    -9.893     0.001
   MnCl2                 2.981e-013  2.987e-013   -12.526   -12.525     0.001
   MnCl3-                8.109e-018  7.373e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.878e-019  1.708e-019   -18.726   -18.768    -0.041
Mn(3)           1.695e-034
   Mn+3                  1.695e-034  7.206e-035   -33.771   -34.142    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.532   -83.697    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.992   -97.034    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.744e-007  5.755e-007    -6.241    -6.240     0.001
   NaCO3-                7.883e-009  7.168e-009    -8.103    -8.145    -0.041
   NaSO4-                3.748e-011  3.408e-011   -10.426   -10.468    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.275   -74.274     0.001
S(-2)           2.088e-004
   HS-                   5.805e-005  5.279e-005    -4.236    -4.277    -0.041
   H2S                   5.744e-005  5.755e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.513e-005  4.522e-005    -4.346    -4.345     0.001
   AsS(OH)(HS)-          3.254e-007  2.959e-007    -6.488    -6.529    -0.041
   Fe(HS)3-              2.859e-007  2.599e-007    -6.544    -6.585    -0.041
   S5-2                  1.474e-007  1.076e-007    -6.832    -6.968    -0.137
   S4-2                  8.723e-008  6.277e-008    -7.059    -7.202    -0.143
   S6-2                  7.527e-008  5.568e-008    -7.123    -7.254    -0.131
   S-2                   7.479e-011  5.114e-011   -10.126   -10.291    -0.165



   S3-2                  3.123e-011  2.212e-011   -10.505   -10.655    -0.150
   S2-2                  1.796e-012  1.255e-012   -11.746   -11.901    -0.155
   As3S4(HS)2-           7.029e-016  6.391e-016   -15.153   -15.194    -0.041
S(6)            6.236e-008
   SO4-2                 4.997e-008  3.442e-008    -7.301    -7.463    -0.162
   CaSO4                 1.165e-008  1.167e-008    -7.934    -7.933     0.001
   MgSO4                 4.522e-010  4.530e-010    -9.345    -9.344     0.001
   MnSO4                 1.277e-010  1.280e-010    -9.894    -9.893     0.001
   FeSO4                 1.112e-010  1.115e-010    -9.954    -9.953     0.001
   NaSO4-                3.748e-011  3.408e-011   -10.426   -10.468    -0.041
   BaSO4                 6.180e-012  6.192e-012   -11.209   -11.208     0.001
   KSO4-                 4.571e-012  4.156e-012   -11.340   -11.381    -0.041
   HSO4-                 4.589e-013  4.173e-013   -12.338   -12.380    -0.041
   CaHSO4+               9.378e-015  8.528e-015   -14.028   -14.069    -0.041
   FeHSO4+               1.004e-016  9.134e-017   -15.998   -16.039    -0.041
   FeSO4+                8.050e-026  7.320e-026   -25.094   -25.135    -0.041
   Fe(SO4)2-             6.062e-032  5.512e-032   -31.217   -31.259    -0.041
   FeHSO4+2              3.574e-032  2.444e-032   -31.447   -31.612    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.87  -10.23   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.94  -13.91   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.65  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.97  -43.80   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.19  -43.40   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.06  -42.34   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.15  -45.54   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH



Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.76  -14.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.96  -90.67   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.81  -12.14    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.69  -14.87   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 99.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.980e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.94  -13.91   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.434e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.196e-003 -6.404e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.220e-004  4.220e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.318e-003  6.318e-003

------------------------------Surface composition------------------------------

Hfo           



 6.405e-005  Surface charge, eq
Hfo_s         

 2.098e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.356e-006       0.646  1.356e-006      -5.868
Hfo_sOMn+        5.712e-007       0.272  5.712e-007      -6.243
Hfo_sOFe+        1.402e-007       0.067  1.402e-007      -6.853
Hfo_sOH2+        2.077e-008       0.010  2.077e-008      -7.683
Hfo_sOH          8.552e-009       0.004  8.552e-009      -8.068
Hfo_sOHBa+2      8.853e-010       0.000  8.853e-010      -9.053
Hfo_sO-          8.065e-011       0.000  8.065e-011     -10.093

Hfo           
 6.405e-005  Surface charge, eq

Hfo_w         
 8.393e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.542e-005       0.660  5.541e-005      -4.256
Hfo_wOH          2.281e-005       0.272  2.281e-005      -4.642
Hfo_wOFe+        3.491e-006       0.042  3.491e-006      -5.457
Hfo_wOMn+        1.210e-006       0.014  1.210e-006      -5.917
Hfo_wOCa+        4.396e-007       0.005  4.396e-007      -6.357
Hfo_wOMg+        2.583e-007       0.003  2.583e-007      -6.588
Hfo_wO-          2.152e-007       0.003  2.151e-007      -6.667
Hfo_wOFeOH       7.539e-008       0.001  7.539e-008      -7.123
Hfo_wH2AsO3      4.578e-009       0.000  4.578e-009      -8.339
Hfo_wSO4-        5.838e-012       0.000  5.837e-012     -11.234
Hfo_wOHSO4-2     4.793e-012       0.000  4.793e-012     -11.319
Hfo_wOBa+        4.148e-012       0.000  4.147e-012     -11.382
Hfo_wOHAsO4-3    9.686e-018       0.000  9.685e-018     -17.014
Hfo_wHAsO4-      1.280e-018       0.000  1.280e-018     -17.893
Hfo_wH2AsO4      1.006e-019       0.000  1.006e-019     -18.997

Mno           
-1.236e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.430e-028       0.000  1.430e-028     -27.845
Mno_O3Ca         8.874e-030       0.000  8.874e-030     -29.052
Mno_O3-2         7.238e-030       0.000  7.238e-030     -29.140
Mno_O3HMn+       2.447e-030       0.000  2.447e-030     -29.611
Mno_O3H-         3.105e-031       0.000  3.105e-031     -30.508
Mno_O3Na-        1.516e-031       0.000  1.516e-031     -30.819
Mno_O3HCa+       1.325e-031       0.000  1.325e-031     -30.878
Mno_O3Mg         1.115e-031       0.000  1.115e-031     -30.953
Mno_O3Ba         3.940e-032       0.000  3.940e-032     -31.405
Mno_O3HMg+       1.127e-033       0.000  1.127e-033     -32.948
Mno_O3HBa+       1.052e-033       0.000  1.052e-033     -32.978
Mno_O3HNa        6.066e-034       0.000  6.066e-034     -33.217
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.619e-041       0.000  8.618e-041     -40.065
Mno_O3H3Cl       2.128e-043       0.000  2.128e-043     -42.672

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.263e-007  3.264e-007
Ba               5.449e-007  5.450e-007
C                1.606e-002  1.606e-002



Ca               2.586e-003  2.586e-003
Cl               9.872e-005  9.873e-005
Fe               8.332e-005  8.332e-005
K                1.893e-005  1.893e-005
Mg               8.460e-005  8.461e-005
Mn               4.442e-005  4.442e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.905      Charge balance
                                       pe  =  -3.954      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.307e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.001e-003
                       Total CO2 (mol/kg)  =  7.286e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.647e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.32
                               Iterations  =  36
                                  Total H  = 1.110590e+002
                                  Total O  = 5.552931e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.355e-007  1.246e-007    -6.868    -6.905    -0.037
   OH-                   8.834e-008  8.033e-008    -7.054    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.263e-007
   AsS(OH)(HS)-          3.256e-007  2.960e-007    -6.487    -6.529    -0.041
   H3AsO3                7.790e-010  7.805e-010    -9.108    -9.108     0.001
   H2AsO3-               4.877e-012  4.435e-012   -11.312   -11.353    -0.041
   As3S4(HS)2-           7.025e-016  6.388e-016   -15.153   -15.195    -0.041
   H4AsO3+               5.298e-017  4.817e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.039e-019  7.104e-020   -18.983   -19.149    -0.165
   AsO3-3                2.676e-028  1.138e-028   -27.573   -27.944    -0.371
As(5)           2.139e-018
   H2AsO4-               1.231e-018  1.119e-018   -17.910   -17.951    -0.041
   HAsO4-2               9.088e-019  6.214e-019   -18.042   -18.207    -0.165
   H3AsO4                2.776e-023  2.781e-023   -22.557   -22.556     0.001
   AsO4-3                2.627e-023  1.117e-023   -22.581   -22.952    -0.371
Ba              5.449e-007
   Ba+2                  5.250e-007  3.590e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.959e-008  1.782e-008    -7.708    -7.749    -0.041
   BaCO3                 3.608e-010  3.615e-010    -9.443    -9.442     0.001
   BaSO4                 6.119e-012  6.130e-012   -11.213   -11.213     0.001
   BaOH+                 1.073e-013  9.760e-014   -12.969   -13.011    -0.041
C(-4)           8.774e-003
   CH4                   8.774e-003  8.791e-003    -2.057    -2.056     0.001
C(4)            7.286e-003
   HCO3-                 5.677e-003  5.178e-003    -2.246    -2.286    -0.040
   CO2                   1.448e-003  1.451e-003    -2.839    -2.838     0.001
   CaHCO3+               1.234e-004  1.122e-004    -3.909    -3.950    -0.041
   MnHCO3+               1.061e-005  9.645e-006    -4.974    -5.016    -0.041
   FeHCO3+               1.037e-005  9.425e-006    -4.984    -5.026    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.741e-006  3.402e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.816e-006  1.949e-006    -5.550    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.741e-007  5.752e-007    -6.241    -6.240     0.001
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001



   BaHCO3+               1.959e-008  1.782e-008    -7.708    -7.749    -0.041
   NaCO3-                7.885e-009  7.170e-009    -8.103    -8.144    -0.041
   BaCO3                 3.608e-010  3.615e-010    -9.443    -9.442     0.001
Ca              2.586e-003
   Ca+2                  2.457e-003  1.700e-003    -2.610    -2.770    -0.160
   CaHCO3+               1.234e-004  1.122e-004    -3.909    -3.950    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.153e-008  1.156e-008    -7.938    -7.937     0.001
   CaOH+                 2.489e-009  2.263e-009    -8.604    -8.645    -0.041
   CaHSO4+               9.274e-015  8.433e-015   -14.033   -14.074    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.964e-005    -4.006    -4.048    -0.042
   MnCl+                 8.393e-009  7.632e-009    -8.076    -8.117    -0.041
   FeCl+                 2.477e-009  2.252e-009    -8.606    -8.647    -0.041
   MnCl2                 2.980e-013  2.986e-013   -12.526   -12.525     0.001
   MnCl3-                8.107e-018  7.372e-018   -17.091   -17.132    -0.041
   FeCl+2                7.659e-025  5.237e-025   -24.116   -24.281    -0.165
   FeCl2+                2.306e-028  2.097e-028   -27.637   -27.678    -0.041
   FeCl3                 1.876e-033  1.880e-033   -32.727   -32.726     0.001
Fe(2)           8.332e-005
   Fe(HS)2               4.514e-005  4.523e-005    -4.345    -4.345     0.001
   Fe+2                  2.662e-005  1.820e-005    -4.575    -4.740    -0.165
   FeHCO3+               1.037e-005  9.425e-006    -4.984    -5.026    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.860e-007  2.600e-007    -6.544    -6.585    -0.041
   FeOH+                 5.080e-008  4.619e-008    -7.294    -7.335    -0.041
   FeCl+                 2.477e-009  2.252e-009    -8.606    -8.647    -0.041
   FeSO4                 1.101e-010  1.103e-010    -9.958    -9.957     0.001
   Fe(OH)2               3.149e-012  3.155e-012   -11.502   -11.501     0.001
   Fe(OH)3-              1.034e-015  9.406e-016   -14.985   -15.027    -0.041
   FeHSO4+               9.933e-017  9.033e-017   -16.003   -16.044    -0.041
Fe(3)           5.701e-014
   Fe(OH)2+              2.929e-014  2.663e-014   -13.533   -13.575    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.216e-016  2.015e-016   -15.654   -15.696    -0.041
   FeOH+2                1.466e-017  1.002e-017   -16.834   -16.999    -0.165
   Fe+3                  4.551e-022  1.935e-022   -21.342   -21.713    -0.371
   FeCl+2                7.659e-025  5.237e-025   -24.116   -24.281    -0.165
   FeSO4+                7.949e-026  7.229e-026   -25.100   -25.141    -0.041
   FeCl2+                2.306e-028  2.097e-028   -27.637   -27.678    -0.041
   Fe(SO4)2-             5.926e-032  5.389e-032   -31.227   -31.268    -0.041
   FeHSO4+2              3.527e-032  2.411e-032   -31.453   -31.618    -0.165
   Fe2(OH)2+4            1.237e-032  2.704e-033   -31.908   -32.568    -0.660
   FeCl3                 1.876e-033  1.880e-033   -32.727   -32.726     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.791   -43.822    -1.032
H(0)            1.771e-009
   H2                    8.854e-010  8.871e-010    -9.053    -9.052     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 4.525e-012  4.115e-012   -11.344   -11.386    -0.041
Mg              8.460e-005
   Mg+2                  8.075e-005  5.615e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.741e-006  3.402e-006    -5.427    -5.468    -0.041
   MgCO3                 1.042e-007  1.044e-007    -6.982    -6.981     0.001
   MgOH+                 1.799e-009  1.636e-009    -8.745    -8.786    -0.041
   MgSO4                 4.477e-010  4.486e-010    -9.349    -9.348     0.001
Mn(2)           4.442e-005
   Mn+2                  3.057e-005  2.090e-005    -4.515    -4.680    -0.165
   MnHCO3+               1.061e-005  9.645e-006    -4.974    -5.016    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.393e-009  7.632e-009    -8.076    -8.117    -0.041
   MnOH+                 4.741e-009  4.311e-009    -8.324    -8.365    -0.041
   MnSO4                 1.264e-010  1.266e-010    -9.898    -9.897     0.001
   MnCl2                 2.980e-013  2.986e-013   -12.526   -12.525     0.001
   MnCl3-                8.107e-018  7.372e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.882e-019  1.712e-019   -18.725   -18.767    -0.041
Mn(3)           1.691e-034



   Mn+3                  1.691e-034  7.188e-035   -33.772   -34.143    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.533   -83.698    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.994   -97.036    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.741e-007  5.752e-007    -6.241    -6.240     0.001
   NaCO3-                7.885e-009  7.170e-009    -8.103    -8.144    -0.041
   NaSO4-                3.710e-011  3.374e-011   -10.431   -10.472    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.277   -74.276     0.001
S(-2)           2.088e-004
   HS-                   5.806e-005  5.280e-005    -4.236    -4.277    -0.041
   H2S                   5.740e-005  5.751e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.514e-005  4.523e-005    -4.345    -4.345     0.001
   AsS(OH)(HS)-          3.256e-007  2.960e-007    -6.487    -6.529    -0.041
   Fe(HS)3-              2.860e-007  2.600e-007    -6.544    -6.585    -0.041
   S5-2                  1.475e-007  1.077e-007    -6.831    -6.968    -0.137
   S4-2                  8.732e-008  6.283e-008    -7.059    -7.202    -0.143
   S6-2                  7.534e-008  5.574e-008    -7.123    -7.254    -0.131
   S-2                   7.486e-011  5.119e-011   -10.126   -10.291    -0.165
   S3-2                  3.126e-011  2.214e-011   -10.505   -10.655    -0.150
   S2-2                  1.797e-012  1.257e-012   -11.745   -11.901    -0.155
   As3S4(HS)2-           7.025e-016  6.388e-016   -15.153   -15.195    -0.041
S(6)            6.173e-008
   SO4-2                 4.946e-008  3.408e-008    -7.306    -7.468    -0.162
   CaSO4                 1.153e-008  1.156e-008    -7.938    -7.937     0.001
   MgSO4                 4.477e-010  4.486e-010    -9.349    -9.348     0.001
   MnSO4                 1.264e-010  1.266e-010    -9.898    -9.897     0.001
   FeSO4                 1.101e-010  1.103e-010    -9.958    -9.957     0.001
   NaSO4-                3.710e-011  3.374e-011   -10.431   -10.472    -0.041
   BaSO4                 6.119e-012  6.130e-012   -11.213   -11.213     0.001
   KSO4-                 4.525e-012  4.115e-012   -11.344   -11.386    -0.041
   HSO4-                 4.539e-013  4.127e-013   -12.343   -12.384    -0.041
   CaHSO4+               9.274e-015  8.433e-015   -14.033   -14.074    -0.041
   FeHSO4+               9.933e-017  9.033e-017   -16.003   -16.044    -0.041
   FeSO4+                7.949e-026  7.229e-026   -25.100   -25.141    -0.041
   Fe(SO4)2-             5.926e-032  5.389e-032   -31.227   -31.268    -0.041
   FeHSO4+2              3.527e-032  2.411e-032   -31.453   -31.618    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.88  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.94  -13.91   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3



Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.66  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.98  -43.81   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.20  -43.41   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.07  -42.35   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.16  -45.55   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.76  -14.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.98  -90.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.82  -12.15    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.38  -74.28   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.70  -14.88   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 100.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Barite              -3.95  -13.92   -9.97   5.000e-007           0 -5.000e-007
Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.757e-002 -2.433e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.077e-003 -6.523e-003
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.220e-004  4.220e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.437e-003  6.437e-003

------------------------------Surface composition------------------------------

Hfo           
 6.221e-005  Surface charge, eq

Hfo_s         
 2.038e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      1.317e-006       0.646  1.317e-006      -5.880
Hfo_sOMn+        5.552e-007       0.272  5.552e-007      -6.256
Hfo_sOFe+        1.363e-007       0.067  1.363e-007      -6.866
Hfo_sOH2+        2.017e-008       0.010  2.016e-008      -7.695
Hfo_sOH          8.308e-009       0.004  8.308e-009      -8.081
Hfo_sOHBa+2      8.602e-010       0.000  8.602e-010      -9.065
Hfo_sO-          7.842e-011       0.000  7.841e-011     -10.106

Hfo           
 6.221e-005  Surface charge, eq

Hfo_w         
 8.154e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.382e-005       0.660  5.382e-005      -4.269
Hfo_wOH          2.218e-005       0.272  2.217e-005      -4.654
Hfo_wOFe+        3.395e-006       0.042  3.395e-006      -5.469
Hfo_wOMn+        1.177e-006       0.014  1.177e-006      -5.929
Hfo_wOCa+        4.276e-007       0.005  4.276e-007      -6.369
Hfo_wOMg+        2.513e-007       0.003  2.513e-007      -6.600
Hfo_wO-          2.093e-007       0.003  2.093e-007      -6.679
Hfo_wOFeOH       7.338e-008       0.001  7.338e-008      -7.134
Hfo_wH2AsO3      4.454e-009       0.000  4.453e-009      -8.351
Hfo_wSO4-        5.613e-012       0.000  5.613e-012     -11.251
Hfo_wOHSO4-2     4.613e-012       0.000  4.613e-012     -11.336
Hfo_wOBa+        4.035e-012       0.000  4.035e-012     -11.394
Hfo_wOHAsO4-3    9.418e-018       0.000  9.418e-018     -17.026
Hfo_wHAsO4-      1.243e-018       0.000  1.242e-018     -17.906
Hfo_wH2AsO4      9.759e-020       0.000  9.759e-020     -19.011

Mno           
-3.422e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.959e-025       0.000  3.959e-025     -24.402



Mno_O3Ca         2.457e-026       0.000  2.457e-026     -25.610
Mno_O3-2         2.004e-026       0.000  2.004e-026     -25.698
Mno_O3HMn+       6.769e-027       0.000  6.769e-027     -26.169
Mno_O3H-         8.590e-028       0.000  8.589e-028     -27.066
Mno_O3Na-        4.197e-028       0.000  4.197e-028     -27.377
Mno_O3HCa+       3.665e-028       0.000  3.664e-028     -27.436
Mno_O3Mg         3.088e-028       0.000  3.088e-028     -27.510
Mno_O3Ba         1.091e-028       0.000  1.091e-028     -27.962
Mno_O3HMg+       3.119e-030       0.000  3.119e-030     -29.506
Mno_O3HBa+       2.911e-030       0.000  2.911e-030     -29.536
Mno_O3HNa        1.678e-030       0.000  1.678e-030     -29.775
Mno_O3H2         2.765e-032       0.000  2.764e-032     -31.558
Mno_O3H3+        2.381e-037       0.000  2.381e-037     -36.623
Mno_O3H3Cl       5.878e-040       0.000  5.877e-040     -39.231

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.265e-007  3.265e-007
Ba               5.450e-007  5.450e-007
C                1.614e-002  1.614e-002
Ca               2.586e-003  2.586e-003
Cl               9.872e-005  9.873e-005
Fe               8.331e-005  8.332e-005
K                1.893e-005  1.893e-005
Mg               8.461e-005  8.461e-005
Mn               4.440e-005  4.440e-005
Na               2.176e-004  2.176e-004
S                2.089e-004  2.089e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.905      Charge balance
                                       pe  =  -3.954      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.304e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.997e-003
                       Total CO2 (mol/kg)  =  7.281e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.628e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.30
                               Iterations  =  41
                                  Total H  = 1.110595e+002
                                  Total O  = 5.552939e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.354e-007  1.245e-007    -6.868    -6.905    -0.037
   OH-                   8.841e-008  8.039e-008    -7.054    -7.095    -0.041
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.265e-007
   AsS(OH)(HS)-          3.257e-007  2.962e-007    -6.487    -6.528    -0.041
   H3AsO3                7.796e-010  7.811e-010    -9.108    -9.107     0.001
   H2AsO3-               4.885e-012  4.442e-012   -11.311   -11.352    -0.041
   As3S4(HS)2-           7.022e-016  6.386e-016   -15.154   -15.195    -0.041
   H4AsO3+               5.297e-017  4.817e-017   -16.276   -16.317    -0.041
   HAsO3-2               1.041e-019  7.120e-020   -18.982   -19.148    -0.165
   AsO3-3                2.684e-028  1.141e-028   -27.571   -27.943    -0.371
As(5)           2.137e-018
   H2AsO4-               1.229e-018  1.118e-018   -17.910   -17.952    -0.041
   HAsO4-2               9.084e-019  6.211e-019   -18.042   -18.207    -0.165
   H3AsO4                2.771e-023  2.776e-023   -22.557   -22.557     0.001



   AsO4-3                2.627e-023  1.117e-023   -22.581   -22.952    -0.371
Ba              5.450e-007
   Ba+2                  5.250e-007  3.590e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.958e-008  1.781e-008    -7.708    -7.749    -0.041
   BaCO3                 3.609e-010  3.616e-010    -9.443    -9.442     0.001
   BaSO4                 6.058e-012  6.070e-012   -11.218   -11.217     0.001
   BaOH+                 1.074e-013  9.769e-014   -12.969   -13.010    -0.041
C(-4)           8.859e-003
   CH4                   8.859e-003  8.876e-003    -2.053    -2.052     0.001
C(4)            7.281e-003
   HCO3-                 5.673e-003  5.175e-003    -2.246    -2.286    -0.040
   CO2                   1.446e-003  1.449e-003    -2.840    -2.839     0.001
   CaHCO3+               1.233e-004  1.121e-004    -3.909    -3.950    -0.041
   MnHCO3+               1.060e-005  9.637e-006    -4.975    -5.016    -0.041
   FeHCO3+               1.036e-005  9.418e-006    -4.985    -5.026    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.740e-006  3.401e-006    -5.427    -5.468    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.817e-006  1.950e-006    -5.550    -5.710    -0.160
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.738e-007  5.749e-007    -6.241    -6.240     0.001
   MgCO3                 1.043e-007  1.045e-007    -6.982    -6.981     0.001
   BaHCO3+               1.958e-008  1.781e-008    -7.708    -7.749    -0.041
   NaCO3-                7.887e-009  7.172e-009    -8.103    -8.144    -0.041
   BaCO3                 3.609e-010  3.616e-010    -9.443    -9.442     0.001
Ca              2.586e-003
   Ca+2                  2.457e-003  1.699e-003    -2.610    -2.770    -0.160
   CaHCO3+               1.233e-004  1.121e-004    -3.909    -3.950    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.142e-008  1.144e-008    -7.943    -7.942     0.001
   CaOH+                 2.490e-009  2.265e-009    -8.604    -8.645    -0.041
   CaHSO4+               9.172e-015  8.341e-015   -14.038   -14.079    -0.041
Cl              9.872e-005
   Cl-                   9.871e-005  8.964e-005    -4.006    -4.048    -0.042
   MnCl+                 8.391e-009  7.630e-009    -8.076    -8.117    -0.041
   FeCl+                 2.476e-009  2.252e-009    -8.606    -8.647    -0.041
   MnCl2                 2.980e-013  2.986e-013   -12.526   -12.525     0.001
   MnCl3-                8.106e-018  7.371e-018   -17.091   -17.132    -0.041
   FeCl+2                7.641e-025  5.225e-025   -24.117   -24.282    -0.165
   FeCl2+                2.300e-028  2.092e-028   -27.638   -27.679    -0.041
   FeCl3                 1.872e-033  1.875e-033   -32.728   -32.727     0.001
Fe(2)           8.331e-005
   Fe(HS)2               4.515e-005  4.524e-005    -4.345    -4.344     0.001
   Fe+2                  2.662e-005  1.820e-005    -4.575    -4.740    -0.165
   FeHCO3+               1.036e-005  9.418e-006    -4.985    -5.026    -0.041
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.861e-007  2.602e-007    -6.543    -6.585    -0.041
   FeOH+                 5.083e-008  4.622e-008    -7.294    -7.335    -0.041
   FeCl+                 2.476e-009  2.252e-009    -8.606    -8.647    -0.041
   FeSO4                 1.090e-010  1.092e-010    -9.963    -9.962     0.001
   Fe(OH)2               3.153e-012  3.159e-012   -11.501   -11.500     0.001
   Fe(OH)3-              1.037e-015  9.426e-016   -14.984   -15.026    -0.041
   FeHSO4+               9.824e-017  8.934e-017   -16.008   -16.049    -0.041
Fe(3)           5.698e-014
   Fe(OH)2+              2.927e-014  2.661e-014   -13.534   -13.575    -0.041
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.218e-016  2.017e-016   -15.654   -15.695    -0.041
   FeOH+2                1.464e-017  1.001e-017   -16.835   -17.000    -0.165
   Fe+3                  4.539e-022  1.930e-022   -21.343   -21.714    -0.371
   FeCl+2                7.641e-025  5.225e-025   -24.117   -24.282    -0.165
   FeSO4+                7.851e-026  7.140e-026   -25.105   -25.146    -0.041
   FeCl2+                2.300e-028  2.092e-028   -27.638   -27.679    -0.041
   Fe(SO4)2-             5.795e-032  5.270e-032   -31.237   -31.278    -0.041
   FeHSO4+2              3.480e-032  2.380e-032   -31.458   -31.623    -0.165
   Fe2(OH)2+4            1.233e-032  2.696e-033   -31.909   -32.569    -0.660
   FeCl3                 1.872e-033  1.875e-033   -32.728   -32.727     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.793   -43.824    -1.032



H(0)            1.776e-009
   H2                    8.878e-010  8.895e-010    -9.052    -9.051     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 4.480e-012  4.074e-012   -11.349   -11.390    -0.041
Mg              8.461e-005
   Mg+2                  8.076e-005  5.616e-005    -4.093    -4.251    -0.158
   MgHCO3+               3.740e-006  3.401e-006    -5.427    -5.468    -0.041
   MgCO3                 1.043e-007  1.045e-007    -6.982    -6.981     0.001
   MgOH+                 1.801e-009  1.638e-009    -8.745    -8.786    -0.041
   MgSO4                 4.433e-010  4.442e-010    -9.353    -9.352     0.001
Mn(2)           4.440e-005
   Mn+2                  3.056e-005  2.090e-005    -4.515    -4.680    -0.165
   MnHCO3+               1.060e-005  9.637e-006    -4.975    -5.016    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.391e-009  7.630e-009    -8.076    -8.117    -0.041
   MnOH+                 4.743e-009  4.313e-009    -8.324    -8.365    -0.041
   MnSO4                 1.251e-010  1.254e-010    -9.903    -9.902     0.001
   MnCl2                 2.980e-013  2.986e-013   -12.526   -12.525     0.001
   MnCl3-                8.106e-018  7.371e-018   -17.091   -17.132    -0.041
   Mn(OH)3-              1.886e-019  1.715e-019   -18.724   -18.766    -0.041
Mn(3)           1.686e-034
   Mn+3                  1.686e-034  7.171e-035   -33.773   -34.144    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.534   -83.699    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.996   -97.038    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.976e-004    -3.663    -3.704    -0.041
   NaHCO3                5.738e-007  5.749e-007    -6.241    -6.240     0.001
   NaCO3-                7.887e-009  7.172e-009    -8.103    -8.144    -0.041
   NaSO4-                3.673e-011  3.340e-011   -10.435   -10.476    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.279   -74.279     0.001
S(-2)           2.088e-004
   HS-                   5.808e-005  5.281e-005    -4.236    -4.277    -0.041
   H2S                   5.737e-005  5.748e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.515e-005  4.524e-005    -4.345    -4.344     0.001
   AsS(OH)(HS)-          3.257e-007  2.962e-007    -6.487    -6.528    -0.041
   Fe(HS)3-              2.861e-007  2.602e-007    -6.543    -6.585    -0.041
   S5-2                  1.476e-007  1.078e-007    -6.831    -6.967    -0.137
   S4-2                  8.740e-008  6.290e-008    -7.058    -7.201    -0.143
   S6-2                  7.542e-008  5.580e-008    -7.123    -7.253    -0.131
   S-2                   7.494e-011  5.124e-011   -10.125   -10.290    -0.165
   S3-2                  3.129e-011  2.216e-011   -10.505   -10.654    -0.150
   S2-2                  1.799e-012  1.258e-012   -11.745   -11.900    -0.155
   As3S4(HS)2-           7.022e-016  6.386e-016   -15.154   -15.195    -0.041
S(6)            6.111e-008
   SO4-2                 4.897e-008  3.374e-008    -7.310    -7.472    -0.162
   CaSO4                 1.142e-008  1.144e-008    -7.943    -7.942     0.001
   MgSO4                 4.433e-010  4.442e-010    -9.353    -9.352     0.001
   MnSO4                 1.251e-010  1.254e-010    -9.903    -9.902     0.001
   FeSO4                 1.090e-010  1.092e-010    -9.963    -9.962     0.001
   NaSO4-                3.673e-011  3.340e-011   -10.435   -10.476    -0.041
   BaSO4                 6.058e-012  6.070e-012   -11.218   -11.217     0.001
   KSO4-                 4.480e-012  4.074e-012   -11.349   -11.390    -0.041
   HSO4-                 4.490e-013  4.083e-013   -12.348   -12.389    -0.041
   CaHSO4+               9.172e-015  8.341e-015   -14.038   -14.079    -0.041
   FeHSO4+               9.824e-017  8.934e-017   -16.008   -16.049    -0.041
   FeSO4+                7.851e-026  7.140e-026   -25.105   -25.146    -0.041
   Fe(SO4)2-             5.795e-032  5.270e-032   -31.237   -31.278    -0.041
   FeHSO4+2              3.480e-032  2.380e-032   -31.458   -31.623    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.88  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -15.13  -65.24  -50.11  Ba3(AsO4)2
Barite           -3.95  -13.92   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.66  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.39  -38.36  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.52  -30.28   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.99  -43.82   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.21  -43.42   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.08  -42.36   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.17  -45.56   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.77  -14.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.99  -90.70   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.24  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.82  -12.15    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.39  -74.28   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3



Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.70  -14.88   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.11   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

------------------
End of simulation.
------------------

------------------------------------
Reading input data for simulation 2.
------------------------------------

-----------
End of run.
-----------





 
 
 
 
 
 
 

MODEL SCENARIO 5 
 



   Input file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC5.pqi
  Output file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC5.pqo
Database file: C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat

------------------
Reading data base.
------------------

SOLUTION_MASTER_SPECIES
SOLUTION_SPECIES
PHASES
EXCHANGE_MASTER_SPECIES
EXCHANGE_SPECIES
SURFACE_MASTER_SPECIES
SURFACE_SPECIES
RATES
END

------------------------------------
Reading input data for simulation 1.
------------------------------------

DATABASE C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat
SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2
           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+
     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+
      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+
      log_k          -5.5369394E+00 # -pKa2
            Mno_O3-2 + Mn+2 = Mno_O3Mn
    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+
  log_k           5.5764926E+00
            Mno_O3-2 + Na+ = Mno_O3Na-
    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa
    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl
  log_k           1.4400000E+00
            Mno_O3-2 + Ca+2 = Mno_O3Ca
    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+
  log_k           2.3998068E+00
            Mno_O3-2 + Sr+2 = Mno_O3Sr
    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+
  log_k           2.6910548E+00
            Mno_O3-2 + Ba+2 = Mno_O3Ba
    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+
  log_k           3.9749801E+00
            Mno_O3-2 + Mg+2 = Mno_O3Mg
    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+
  log_k           1.8105998E+00
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02
 log_k           2.34
SELECTED_OUTPUT
    file                 July6_SC5.xls
    alkalinity           true
    totals               Fe  Mn  Ca  As  Ba  Mn  O(0)



                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.000467
    Calcite   0 0.1
    Goethite  0 0.0106
    Manganite 0 0
    Rhodochrosite(d) 1.0 0
    Siderite(d)(3) 0 0
    Witherite 0 5e-007
SOLUTION_SPREAD
    units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)
   Mn  Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20
 9e-3  River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    no_edl
    equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    iterations            500
    convergence_tolerance 1e-008
    tolerance             1e-015
    step_size             100
    pe_step_size          10
END

-------------------------------------------
Beginning of initial solution calculations.
-------------------------------------------

Initial solution 1.  River Water 

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

Alkalinity       4.995e-004  4.995e-004
As               5.339e-009  5.339e-009
Ba               4.005e-008  4.005e-008
Ca               1.497e-004  1.497e-004
Cl               9.873e-005  9.873e-005
Fe               5.372e-007  5.372e-007
K                1.893e-005  1.893e-005
Mg               8.227e-005  8.227e-005
Mn               1.638e-007  1.638e-007
Na               2.175e-004  2.175e-004
S(6)             2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.200    
                                       pe  =   4.000    
                        Activity of water  =   1.000



                           Ionic strength  =  1.268e-003
                       Mass of water (kg)  =  1.000e+000
                    Total carbon (mol/kg)  =  5.665e-004
                       Total CO2 (mol/kg)  =  5.665e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.131e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -18.59
                               Iterations  =   9
                                  Total H  = 1.110129e+002
                                  Total O  = 5.550868e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.651e-007  1.587e-007    -6.782    -6.800    -0.017
   H+                    6.553e-008  6.310e-008    -7.184    -7.200    -0.016
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.604e-017
   H3AsO3                2.574e-017  2.575e-017   -16.589   -16.589     0.000
   H2AsO3-               3.006e-019  2.889e-019   -18.522   -18.539    -0.017
   H4AsO3+               8.376e-025  8.049e-025   -24.077   -24.094    -0.017
   HAsO3-2               1.072e-026  9.135e-027   -25.970   -26.039    -0.069
   AsO3-3                4.136e-035  2.889e-035   -34.383   -34.539    -0.156
As(5)           5.339e-009
   HAsO4-2               2.951e-009  2.516e-009    -8.530    -8.599    -0.069
   H2AsO4-               2.388e-009  2.295e-009    -8.622    -8.639    -0.017
   AsO4-3                1.278e-013  8.927e-014   -12.893   -13.049    -0.156
   H3AsO4                2.888e-014  2.889e-014   -13.539   -13.539     0.000
Ba              4.005e-008
   Ba+2                  3.717e-008  3.169e-008    -7.430    -7.499    -0.069
   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
   BaOH+                 1.771e-014  1.702e-014   -13.752   -13.769    -0.017
C(4)            5.665e-004
   HCO3-                 4.969e-004  4.778e-004    -3.304    -3.321    -0.017
   CO2                   6.776e-005  6.778e-005    -4.169    -4.169     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CO3-2                 4.155e-007  3.551e-007    -6.381    -6.450    -0.068
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
Ca              1.497e-004
   Ca+2                  1.446e-004  1.236e-004    -3.840    -3.908    -0.068
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   CaOH+                 3.382e-010  3.250e-010    -9.471    -9.488    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
Cl              9.873e-005
   Cl-                   9.873e-005  9.485e-005    -4.006    -4.023    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017



   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
Fe(2)           2.377e-007
   Fe+2                  2.201e-007  1.876e-007    -6.657    -6.727    -0.069
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   FeOH+                 9.785e-010  9.403e-010    -9.009    -9.027    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   Fe(OH)2               1.268e-013  1.268e-013   -12.897   -12.897     0.000
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   Fe(OH)3-              7.773e-017  7.469e-017   -16.109   -16.127    -0.017
Fe(3)           2.995e-007
   Fe(OH)3               1.964e-007  1.964e-007    -6.707    -6.707     0.000
   Fe(OH)2+              1.001e-007  9.622e-008    -6.999    -7.017    -0.017
   Fe(OH)4-              2.955e-009  2.839e-009    -8.529    -8.547    -0.017
   FeOH+2                2.150e-011  1.833e-011   -10.667   -10.737    -0.069
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe+3                  2.565e-016  1.792e-016   -15.591   -15.747    -0.156
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   Fe2(OH)2+4            1.712e-020  9.047e-021   -19.766   -20.043    -0.277
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069
   Fe3(OH)4+5            4.929e-025  1.819e-025   -24.307   -24.740    -0.433
   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
H(0)            5.635e-026
   H2                    2.818e-026  2.818e-026   -25.550   -25.550     0.000
K               1.893e-005
   K+                    1.890e-005  1.816e-005    -4.723    -4.741    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
Mg              8.227e-005
   Mg+2                  7.913e-005  6.767e-005    -4.102    -4.170    -0.068
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   MgOH+                 4.052e-009  3.894e-009    -8.392    -8.410    -0.017
Mn(2)           1.638e-007
   Mn+2                  1.505e-007  1.283e-007    -6.822    -6.892    -0.069
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   MnOH+                 5.440e-011  5.227e-011   -10.264   -10.282    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   Mn(OH)3-              8.425e-021  8.096e-021   -20.074   -20.092    -0.017
Mn(3)           5.677e-029
   Mn+3                  5.677e-029  3.965e-029   -28.246   -28.402    -0.156
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -51.662   -51.732    -0.069
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -57.098   -57.116    -0.017
Na              2.175e-004
   Na+                   2.173e-004  2.088e-004    -3.663    -3.680    -0.017
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -41.280   -41.280     0.000
S(6)            2.082e-004
   SO4-2                 2.010e-004  1.717e-004    -3.697    -3.765    -0.069
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000



   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   HSO4-                 1.096e-009  1.053e-009    -8.960    -8.978    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.31   -7.67   -4.36  CaSO4
Aragonite        -2.02  -10.36   -8.34  CaCO3
Arsenolite      -31.80  -33.18   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -35.31  -27.08    8.23  As2O5
As_native       -37.66  -50.19  -12.53  As
Ba3(AsO4)2        1.51  -48.60  -50.11  Ba3(AsO4)2
Barite           -1.29  -11.26   -9.97  BaSO4
Birnessite      -13.69   29.91   43.60  MnO2
Bixbyite        -12.99  -13.60   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -18.92  -37.82  -18.91  Ca3(AsO4)2:4H2O
Calcite          -1.88  -10.36   -8.48  CaCO3
Claudetite      -31.84  -33.18   -1.34  As2O3
CO2(g)           -2.70   -4.17   -1.47  CO2
Dolomite         -3.89  -20.98  -17.09  CaMg(CO3)2
Dolomite(d)      -4.44  -20.98  -16.54  CaMg(CO3)2
Epsomite         -5.79   -7.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3     5.53    2.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)        0.96    5.85    4.89  Fe(OH)3
Fe3(OH)8         -0.84   19.38   20.22  Fe3(OH)8
Goethite          6.85    5.85   -1.00  FeOOH
Gypsum           -3.09   -7.67   -4.58  CaSO4:2H2O
H2(g)           -22.40  -25.55   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -16.11   44.92   61.03  Mn3O4
Hematite         15.71   11.71   -4.01  Fe2O3
Huntite         -12.25  -42.22  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.48  -32.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)     -6.94  -16.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K       -7.10  -16.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na      -9.97  -15.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -13.38  -18.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Maghemite         5.32   11.71    6.39  Fe2O3
Magnesite        -2.59  -10.62   -8.03  MgCO3
Magnetite        15.64   19.38    3.74  Fe3O4
Manganite        -6.63   18.71   25.34  MnOOH
Melanterite      -8.28  -10.49   -2.21  FeSO4:7H2O
Mirabilite      -10.01  -11.13   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -62.39  -68.10   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -18.07  -46.77  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.65  -14.94    2.71  MnCl2:4H2O
MnSO4           -13.33  -10.66    2.67  MnSO4
Nahcolite        -6.45   -7.00   -0.55  NaHCO3
Natron          -12.50  -13.81   -1.31  Na2CO3:10H2O
Nesquehonite     -5.00  -10.62   -5.62  MgCO3:3H2O
Nsutite         -12.66   29.91   42.56  MnO2
O2(g)           -38.39  -41.28   -2.89  O2
Portlandite     -12.31   10.49   22.80  Ca(OH)2
Pyrochroite      -7.69    7.51   15.20  Mn(OH)2
Pyrolusite      -11.47   29.91   41.38  MnO2
Rhodochrosite    -2.21  -13.34  -11.13  MnCO3
Rhodochrosite(d)  -2.95  -13.34  -10.39  MnCO3
Scorodite        -8.55  -28.80  -20.25  FeAsO4:2H2O



Siderite         -2.29  -13.18  -10.89  FeCO3
Siderite(d)(3)   -2.73  -13.18  -10.45  FeCO3
Thenardite      -10.95  -11.13   -0.18  Na2SO4
Thermonatrite   -13.94  -13.81    0.13  Na2CO3:H2O
Trona           -20.02  -20.81   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -5.39  -13.95   -8.56  BaCO3

------------------------------------------------------
Beginning of initial surface-composition calculations.
------------------------------------------------------

Surface 1.

Hfo           
 1.232e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      4.093e-006       0.772  4.093e-006      -5.388
Hfo_sOH2+        4.366e-007       0.082  4.366e-007      -6.360
Hfo_sOH          3.549e-007       0.067  3.549e-007      -6.450
Hfo_sOMn+        2.873e-007       0.054  2.873e-007      -6.542
Hfo_sOFe+        1.184e-007       0.022  1.184e-007      -6.927
Hfo_sO-          6.609e-009       0.001  6.609e-009      -8.180
Hfo_sOHBa+2      3.243e-009       0.001  3.243e-009      -8.489

Hfo           
 1.232e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.140e-004       0.538  1.140e-004      -3.943
Hfo_wOH          9.267e-005       0.437  9.267e-005      -4.033
Hfo_wOMg+        2.497e-006       0.012  2.497e-006      -5.603
Hfo_wO-          1.726e-006       0.008  1.726e-006      -5.763
Hfo_wOHAsO4-3    3.145e-007       0.001  3.145e-007      -6.502
Hfo_wOFe+        2.885e-007       0.001  2.885e-007      -6.540
Hfo_wOCa+        2.564e-007       0.001  2.564e-007      -6.591
Hfo_wOHSO4-2     9.809e-008       0.000  9.809e-008      -7.008
Hfo_wSO4-        6.048e-008       0.000  6.048e-008      -7.218
Hfo_wOMn+        5.960e-008       0.000  5.960e-008      -7.225
Hfo_wOFeOH       1.231e-008       0.000  1.231e-008      -7.910
Hfo_wHAsO4-      1.066e-008       0.000  1.066e-008      -7.972
Hfo_wH2AsO4      4.243e-010       0.000  4.243e-010      -9.372
Hfo_wOBa+        2.936e-012       0.000  2.936e-012     -11.532
Hfo_wH2AsO3      6.133e-016       0.000  6.133e-016     -15.212

Mno           
-1.069e-005  Surface charge, eq

Mno_          
 6.678e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         5.237e-006       0.784  5.237e-006      -5.281
Mno_O3Mn         6.353e-007       0.095  6.353e-007      -6.197
Mno_O3Ca         4.668e-007       0.070  4.668e-007      -6.331
Mno_O3Na-        1.159e-007       0.017  1.159e-007      -6.936
Mno_O3H-         1.138e-007       0.017  1.138e-007      -6.944
Mno_O3Mg         9.721e-008       0.015  9.721e-008      -7.012
Mno_O3HMn+       5.505e-009       0.001  5.505e-009      -8.259
Mno_O3HCa+       3.530e-009       0.001  3.530e-009      -8.452
Mno_O3Ba         2.516e-009       0.000  2.516e-009      -8.599



Mno_O3HMg+       4.978e-010       0.000  4.978e-010      -9.303
Mno_O3HNa        2.349e-010       0.000  2.349e-010      -9.629
Mno_O3HBa+       3.403e-011       0.000  3.403e-011     -10.468
Mno_O3H2         1.856e-012       0.000  1.856e-012     -11.731
Mno_O3H3+        8.101e-018       0.000  8.101e-018     -17.091
Mno_O3H3Cl       2.116e-020       0.000  2.116e-020     -19.674

-----------------------------------------
Beginning of batch-reaction calculations.
-----------------------------------------

Reaction step 1.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite          -5.86   37.74   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.992e-002 -8.290e-005
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002  9.565e-007
Manganite            0.00   25.34   25.34   0.000e+000  1.333e-004  1.333e-004
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.360e-004  1.360e-004
Siderite(d)(3)     -12.26  -22.71  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.56  -11.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.430e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.282e-006       0.997  5.282e-006      -5.277
Hfo_sOHCa+2      1.633e-008       0.003  1.633e-008      -7.787
Hfo_sOH          9.482e-010       0.000  9.482e-010      -9.023
Hfo_sO-          6.869e-010       0.000  6.869e-010      -9.163
Hfo_sOHBa+2      1.155e-010       0.000  1.155e-010      -9.938
Hfo_sOH2+        2.999e-011       0.000  2.999e-011     -10.523
Hfo_sOFe+        7.126e-020       0.000  7.126e-020     -19.147

Hfo           
 1.430e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        1.318e-004       0.621  1.318e-004      -3.880
Hfo_wOH          2.978e-005       0.140  2.978e-005      -4.526
Hfo_wOMg+        2.282e-005       0.108  2.282e-005      -4.642
Hfo_wO-          2.157e-005       0.102  2.157e-005      -4.666
Hfo_wOCa+        4.786e-006       0.023  4.786e-006      -5.320
Hfo_wOH2+        9.417e-007       0.004  9.417e-007      -6.026
Hfo_wOHAsO4-3    3.307e-007       0.002  3.307e-007      -6.481
Hfo_wOHSO4-2     3.076e-008       0.000  3.076e-008      -7.512
Hfo_wOBa+        4.891e-010       0.000  4.891e-010      -9.311
Hfo_wSO4-        4.876e-010       0.000  4.876e-010      -9.312
Hfo_wHAsO4-      7.404e-012       0.000  7.404e-012     -11.131
Hfo_wH2AsO4      7.577e-015       0.000  7.577e-015     -14.121
Hfo_wOFeOH       3.465e-017       0.000  3.465e-017     -16.460
Hfo_wOFe+        2.088e-017       0.000  2.088e-017     -16.680
Hfo_wH2AsO3      4.278e-023       0.000  4.278e-023     -22.369

Mno           
-1.176e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.250e-024       0.000  1.250e-024     -23.903
Mno_O3-2         5.826e-026       0.000  5.826e-026     -25.235
Mno_O3Ca         7.757e-027       0.000  7.757e-027     -26.110
Mno_O3Na-        1.285e-027       0.000  1.285e-027     -26.891
Mno_O3Mg         7.910e-028       0.000  7.910e-028     -27.102
Mno_O3Ba         3.731e-028       0.000  3.731e-028     -27.428
Mno_O3HMn+       2.785e-028       0.000  2.785e-028     -27.555
Mno_O3H-         3.254e-029       0.000  3.254e-029     -28.488
Mno_O3HCa+       1.508e-030       0.000  1.508e-030     -29.822
Mno_O3HBa+       1.297e-031       0.000  1.297e-031     -30.887
Mno_O3HMg+       1.041e-031       0.000  1.041e-031     -30.983
Mno_O3HNa        6.694e-032       0.000  6.694e-032     -31.174
Mno_O3H2         1.364e-035       0.000  1.364e-035     -34.865
Mno_O3H3+        1.531e-042       0.000  1.531e-042     -41.815
Mno_O3H3Cl       3.983e-045       0.000  3.983e-045     -44.400

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.578e-010  2.578e-010
Ba               5.452e-007  5.452e-007
C                7.139e-004  7.139e-004
Ca               2.326e-004  2.326e-004
Cl               9.873e-005  9.873e-005
Fe               4.408e-014  4.408e-014
K                1.893e-005  1.893e-005
Mg               6.204e-005  6.204e-005
Mn               6.177e-005  6.177e-005
Na               2.176e-004  2.176e-004
S                2.083e-004  2.083e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.790      Charge balance
                                       pe  =   3.614      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.549e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.787e-004
                       Total CO2 (mol/kg)  =  7.139e-004



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.436e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -16.79
                               Iterations  =  16
                                  Total H  = 1.110135e+002
                                  Total O  = 5.550939e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.449e-006  6.172e-006    -5.191    -5.210    -0.019
   H+                    1.690e-009  1.622e-009    -8.772    -8.790    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           8.136e-024
   H3AsO3                5.587e-024  5.589e-024   -23.253   -23.253     0.000
   H2AsO3-               2.549e-024  2.440e-024   -23.594   -23.613    -0.019
   HAsO3-2               3.577e-030  3.001e-030   -29.447   -29.523    -0.076
   H4AsO3+               4.693e-033  4.491e-033   -32.329   -32.348    -0.019
   AsO3-3                5.479e-037  3.692e-037   -36.261   -36.433    -0.171
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -170.179  -170.198    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -509.954  -509.973    -0.019
As(5)           2.578e-010
   HAsO4-2               2.522e-010  2.116e-010    -9.598    -9.674    -0.076
   H2AsO4-               5.183e-012  4.961e-012   -11.285   -11.304    -0.019
   AsO4-3                4.335e-013  2.921e-013   -12.363   -12.534    -0.171
   H3AsO4                1.605e-018  1.605e-018   -17.795   -17.794     0.000
Ba              5.452e-007
   Ba+2                  5.032e-007  4.223e-007    -6.298    -6.374    -0.076
   BaSO4                 3.545e-008  3.546e-008    -7.450    -7.450     0.000
   BaCO3                 3.914e-009  3.916e-009    -8.407    -8.407     0.000
   BaHCO3+               2.625e-009  2.513e-009    -8.581    -8.600    -0.019
   BaOH+                 9.217e-012  8.821e-012   -11.035   -11.054    -0.019
C(-4)           0.000e+000
   CH4                   0.000e+000  0.000e+000   -80.488   -80.488     0.000
C(4)            7.139e-004
   HCO3-                 6.482e-004  6.208e-004    -3.188    -3.207    -0.019
   MnCO3                 3.235e-005  3.236e-005    -4.490    -4.490     0.000
   CO3-2                 2.133e-005  1.795e-005    -4.671    -4.746    -0.075
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CO2                   2.263e-006  2.264e-006    -5.645    -5.645     0.000
   CaHCO3+               1.527e-006  1.461e-006    -5.816    -5.835    -0.019
   MnHCO3+               1.312e-006  1.256e-006    -5.882    -5.901    -0.019
   MgCO3                 8.474e-007  8.477e-007    -6.072    -6.072     0.000
   MgHCO3+               3.756e-007  3.595e-007    -6.425    -6.444    -0.019
   NaCO3-                7.265e-008  6.953e-008    -7.139    -7.158    -0.019
   NaHCO3                7.259e-008  7.262e-008    -7.139    -7.139     0.000
   BaCO3                 3.914e-009  3.916e-009    -8.407    -8.407     0.000
   BaHCO3+               2.625e-009  2.513e-009    -8.581    -8.600    -0.019
   FeCO3                 4.676e-019  4.677e-019   -18.330   -18.330     0.000
   FeHCO3+               7.046e-020  6.743e-020   -19.152   -19.171    -0.019
Ca              2.326e-004
   Ca+2                  2.194e-004  1.845e-004    -3.659    -3.734    -0.075
   CaSO4                 6.167e-006  6.170e-006    -5.210    -5.210     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               1.527e-006  1.461e-006    -5.816    -5.835    -0.019
   CaOH+                 1.973e-008  1.888e-008    -7.705    -7.724    -0.019
   CaHSO4+               6.125e-014  5.862e-014   -13.213   -13.232    -0.019
Cl              9.873e-005
   Cl-                   9.872e-005  9.446e-005    -4.006    -4.025    -0.019
   MnCl+                 9.125e-009  8.733e-009    -8.040    -8.059    -0.019
   MnCl2                 3.600e-013  3.601e-013   -12.444   -12.444     0.000
   MnCl3-                9.788e-018  9.368e-018   -17.009   -17.028    -0.019
   FeCl+                 1.480e-022  1.416e-022   -21.830   -21.849    -0.019
   FeCl+2                1.451e-030  1.217e-030   -29.838   -29.915    -0.076
   FeCl2+                5.366e-034  5.135e-034   -33.270   -33.289    -0.019



   FeCl3                 4.849e-039  4.851e-039   -38.314   -38.314     0.000
Fe(2)           2.088e-018
   Fe+2                  1.295e-018  1.086e-018   -17.888   -17.964    -0.076
   FeCO3                 4.676e-019  4.677e-019   -18.330   -18.330     0.000
   FeOH+                 2.213e-019  2.118e-019   -18.655   -18.674    -0.019
   FeHCO3+               7.046e-020  6.743e-020   -19.152   -19.171    -0.019
   FeSO4                 3.235e-020  3.237e-020   -19.490   -19.490     0.000
   Fe(OH)2               1.111e-021  1.111e-021   -20.954   -20.954     0.000
   FeCl+                 1.480e-022  1.416e-022   -21.830   -21.849    -0.019
   Fe(OH)3-              2.660e-023  2.546e-023   -22.575   -22.594    -0.019
   FeHSO4+               3.605e-028  3.450e-028   -27.443   -27.462    -0.019
   Fe(HS)2               0.000e+000  0.000e+000  -165.207  -165.207     0.000
   Fe(HS)3-              0.000e+000  0.000e+000  -241.248  -241.267    -0.019
Fe(3)           4.408e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.618e-014  1.549e-014   -13.791   -13.810    -0.019
   Fe(OH)2+              3.623e-016  3.468e-016   -15.441   -15.460    -0.019
   FeOH+2                2.024e-021  1.698e-021   -20.694   -20.770    -0.076
   FeSO4+                8.190e-028  7.839e-028   -27.087   -27.106    -0.019
   Fe+3                  6.332e-028  4.267e-028   -27.198   -27.370    -0.171
   Fe(SO4)2-             3.002e-030  2.873e-030   -29.523   -29.542    -0.019
   FeCl+2                1.451e-030  1.217e-030   -29.838   -29.915    -0.076
   FeCl2+                5.366e-034  5.135e-034   -33.270   -33.289    -0.019
   FeHSO4+2              4.057e-036  3.404e-036   -35.392   -35.468    -0.076
   FeCl3                 4.849e-039  4.851e-039   -38.314   -38.314     0.000
   Fe2(OH)2+4            1.566e-040  0.000e+000   -39.805   -40.110    -0.305
   Fe3(OH)4+5            0.000e+000  0.000e+000   -52.774   -53.250    -0.476
H(0)            2.201e-028
   H2                    1.100e-028  1.101e-028   -27.958   -27.958     0.000
K               1.893e-005
   K+                    1.890e-005  1.809e-005    -4.723    -4.743    -0.019
   KSO4-                 2.225e-008  2.129e-008    -7.653    -7.672    -0.019
Mg              6.204e-005
   Mg+2                  5.876e-005  4.949e-005    -4.231    -4.305    -0.075
   MgSO4                 1.943e-006  1.944e-006    -5.711    -5.711     0.000
   MgCO3                 8.474e-007  8.477e-007    -6.072    -6.072     0.000
   MgHCO3+               3.756e-007  3.595e-007    -6.425    -6.444    -0.019
   MgOH+                 1.158e-007  1.108e-007    -6.936    -6.956    -0.019
Mn(2)           6.177e-005
   MnCO3                 3.235e-005  3.236e-005    -4.490    -4.490     0.000
   Mn+2                  2.705e-005  2.270e-005    -4.568    -4.644    -0.076
   MnHCO3+               1.312e-006  1.256e-006    -5.882    -5.901    -0.019
   MnSO4                 6.760e-007  6.762e-007    -6.170    -6.170     0.000
   MnOH+                 3.758e-007  3.597e-007    -6.425    -6.444    -0.019
   MnCl+                 9.125e-009  8.733e-009    -8.040    -8.059    -0.019
   MnCl2                 3.600e-013  3.601e-013   -12.444   -12.444     0.000
   Mn(OH)3-              8.808e-014  8.430e-014   -13.055   -13.074    -0.019
   MnCl3-                9.788e-018  9.368e-018   -17.009   -17.028    -0.019
Mn(3)           4.281e-027
   Mn+3                  4.281e-027  2.885e-027   -26.368   -26.540    -0.171
Mn(6)           5.869e-039
   MnO4-2                5.869e-039  4.924e-039   -38.231   -38.308    -0.076
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -44.058   -44.078    -0.019
Na              2.176e-004
   Na+                   2.173e-004  2.080e-004    -3.663    -3.682    -0.019
   NaSO4-                1.825e-007  1.747e-007    -6.739    -6.758    -0.019
   NaCO3-                7.265e-008  6.953e-008    -7.139    -7.158    -0.019
   NaHCO3                7.259e-008  7.262e-008    -7.139    -7.139     0.000
O(0)            6.877e-037
   O2                    3.438e-037  3.440e-037   -36.464   -36.463     0.000
S(-2)           0.000e+000
   HS-                   0.000e+000  0.000e+000   -78.077   -78.097    -0.019
   S5-2                  0.000e+000  0.000e+000   -78.832   -78.902    -0.069
   S4-2                  0.000e+000  0.000e+000   -79.065   -79.136    -0.071
   S6-2                  0.000e+000  0.000e+000   -79.120   -79.188    -0.068
   H2S                   0.000e+000  0.000e+000   -79.945   -79.945     0.000



   S-2                   0.000e+000  0.000e+000   -82.148   -82.225    -0.076
   S3-2                  0.000e+000  0.000e+000   -82.516   -82.589    -0.073
   S2-2                  0.000e+000  0.000e+000   -83.761   -83.835    -0.074
   Fe(HS)2               0.000e+000  0.000e+000  -165.207  -165.207     0.000
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -170.179  -170.198    -0.019
   Fe(HS)3-              0.000e+000  0.000e+000  -241.248  -241.267    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -509.954  -509.973    -0.019
S(6)            2.083e-004
   SO4-2                 1.993e-004  1.676e-004    -3.700    -3.776    -0.075
   CaSO4                 6.167e-006  6.170e-006    -5.210    -5.210     0.000
   MgSO4                 1.943e-006  1.944e-006    -5.711    -5.711     0.000
   MnSO4                 6.760e-007  6.762e-007    -6.170    -6.170     0.000
   NaSO4-                1.825e-007  1.747e-007    -6.739    -6.758    -0.019
   BaSO4                 3.545e-008  3.546e-008    -7.450    -7.450     0.000
   KSO4-                 2.225e-008  2.129e-008    -7.653    -7.672    -0.019
   HSO4-                 2.761e-011  2.642e-011   -10.559   -10.578    -0.019
   CaHSO4+               6.125e-014  5.862e-014   -13.213   -13.232    -0.019
   FeSO4                 3.235e-020  3.237e-020   -19.490   -19.490     0.000
   FeSO4+                8.190e-028  7.839e-028   -27.087   -27.106    -0.019
   FeHSO4+               3.605e-028  3.450e-028   -27.443   -27.462    -0.019
   Fe(SO4)2-             3.002e-030  2.873e-030   -29.523   -29.542    -0.019
   FeHSO4+2              4.057e-036  3.404e-036   -35.392   -35.468    -0.076

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.15   -7.51   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -45.13  -46.51   -1.38  As2O3
Artinite         -5.38    4.22    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -43.82  -35.59    8.23  As2O5
As2S3(am)      -262.26 -307.16  -44.90  As2S3
As_native       -47.93  -60.47  -12.53  As
Ba3(AsO4)2        5.92  -44.19  -50.11  Ba3(AsO4)2
Barite           -0.18  -10.15   -9.97  BaSO4
Birnessite       -5.86   37.74   43.60  MnO2
Bixbyite          0.27   -0.34   -0.61  Mn2O3
Brucite          -3.57   13.27   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -17.37  -36.27  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)          -77.63  -80.49   -2.86  CH4
Claudetite      -45.17  -46.51   -1.34  As2O3
CO2(g)           -4.18   -5.65   -1.47  CO2
Dolomite         -0.44  -17.53  -17.09  CaMg(CO3)2
Dolomite(d)      -0.99  -17.53  -16.54  CaMg(CO3)2
Epsomite         -5.94   -8.08   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.80   -4.84   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -22.61   -2.38   20.22  Fe3(OH)8
FeS(ppt)        -83.36  -87.27   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite       -304.90 -349.93  -45.03  Fe3S4
Gypsum           -2.93   -7.51   -4.58  CaSO4:2H2O
H2(g)           -24.81  -27.96   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)          -78.95  -79.94   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite       2.59   63.62   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -5.67  -35.63  -29.97  CaMg3(CO3)4
Hydromagnesite  -14.17  -22.93   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -32.61  -42.44   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -32.45  -41.66   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.32  -40.60   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.32  -45.71   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite     -82.62  -87.27   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.02   -9.05   -8.03  MgCO3
Magnetite        -6.12   -2.38    3.74  Fe3O4
Manganite         0.00   25.34   25.34  MnOOH
Melanterite     -19.53  -21.74   -2.21  FeSO4:7H2O
Mirabilite      -10.03  -11.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -58.70  -64.41   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -10.29  -39.00  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.40  -12.69    2.71  MnCl2:4H2O
MnS(Green)      -77.75  -73.95    3.80  MnS
MnSO4           -11.09   -8.42    2.67  MnSO4
Nahcolite        -6.34   -6.89   -0.55  NaHCO3
Natron          -10.80  -12.11   -1.31  Na2CO3:10H2O
Nesquehonite     -3.43   -9.05   -5.62  MgCO3:3H2O
Nsutite          -4.82   37.74   42.56  MnO2
O2(g)           -33.57  -36.46   -2.89  O2
Orpiment       -260.86 -307.16  -46.30  As2S3
Portlandite      -8.95   13.85   22.80  Ca(OH)2
Pyrite         -130.87 -149.35  -18.48  FeS2
Pyrochroite      -2.26   12.94   15.20  Mn(OH)2
Pyrolusite       -3.64   37.74   41.38  MnO2
Realgar        -102.60 -122.54  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -19.66  -39.90  -20.25  FeAsO4:2H2O
Siderite        -11.82  -22.71  -10.89  FeCO3
Siderite(d)(3)  -12.26  -22.71  -10.45  FeCO3
Sulfur          -59.97  -75.00  -15.03  S
Thenardite      -10.96  -11.14   -0.18  Na2SO4
Thermonatrite   -12.23  -12.11    0.13  Na2CO3:H2O
Trona           -18.20  -19.00   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.56  -11.12   -8.56  BaCO3

Reaction step 2.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -24.24   19.36   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.997e-002 -3.299e-005
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002  8.678e-007
Manganite           -9.14   16.20   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.816e-004  2.816e-004
Siderite(d)(3)      -3.12  -13.57  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.44  -11.01   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 1.370e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.285e-006       0.997  5.285e-006      -5.277
Hfo_sOHCa+2      1.314e-008       0.002  1.314e-008      -7.882
Hfo_sOH          9.521e-010       0.000  9.521e-010      -9.021
Hfo_sO-          8.580e-010       0.000  8.580e-010      -9.067
Hfo_sOHBa+2      1.207e-010       0.000  1.207e-010      -9.918
Hfo_sOFe+        9.945e-011       0.000  9.945e-011     -10.002
Hfo_sOH2+        2.420e-011       0.000  2.420e-011     -10.616

Hfo           
 1.370e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        1.258e-004       0.594  1.258e-004      -3.900
Hfo_wOH          2.854e-005       0.135  2.854e-005      -4.545
Hfo_wOMg+        2.628e-005       0.124  2.628e-005      -4.580
Hfo_wO-          2.572e-005       0.121  2.572e-005      -4.590
Hfo_wOCa+        4.571e-006       0.022  4.571e-006      -5.340
Hfo_wOH2+        7.255e-007       0.003  7.255e-007      -6.139
Hfo_wH2AsO3      2.400e-007       0.001  2.400e-007      -6.620
Hfo_wOFeOH       5.743e-008       0.000  5.743e-008      -7.241
Hfo_wOFe+        2.782e-008       0.000  2.782e-008      -7.556
Hfo_wOHSO4-2     1.617e-008       0.000  1.617e-008      -7.791
Hfo_wOHAsO4-3    1.195e-009       0.000  1.195e-009      -8.923
Hfo_wOBa+        6.073e-010       0.000  6.073e-010      -9.217
Hfo_wSO4-        2.060e-010       0.000  2.060e-010      -9.686
Hfo_wHAsO4-      1.728e-014       0.000  1.728e-014     -13.762
Hfo_wH2AsO4      1.422e-017       0.000  1.422e-017     -16.847

Mno           
-1.335e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.136e-024       0.000  1.136e-024     -23.945
Mno_O3-2         6.609e-026       0.000  6.608e-026     -25.180
Mno_O3Ca         7.048e-027       0.000  7.047e-027     -26.152
Mno_O3Na-        1.463e-027       0.000  1.463e-027     -26.835
Mno_O3Mg         8.666e-028       0.000  8.666e-028     -27.062
Mno_O3Ba         4.407e-028       0.000  4.407e-028     -27.356
Mno_O3HMn+       2.034e-028       0.000  2.034e-028     -27.692
Mno_O3H-         2.967e-029       0.000  2.967e-029     -28.528
Mno_O3HCa+       1.101e-030       0.000  1.101e-030     -29.958
Mno_O3HBa+       1.231e-031       0.000  1.231e-031     -30.910
Mno_O3HMg+       9.169e-032       0.000  9.169e-032     -31.038
Mno_O3HNa        6.126e-032       0.000  6.125e-032     -31.213
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.020e-043       0.000  9.020e-043     -42.045
Mno_O3H3Cl       2.355e-045       0.000  2.355e-045     -44.628

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               8.975e-008  8.975e-008
Ba               5.451e-007  5.451e-007
C                7.184e-004  7.184e-004
Ca               1.829e-004  1.829e-004
Cl               9.873e-005  9.873e-005
Fe               3.349e-009  3.349e-009
K                1.893e-005  1.893e-005
Mg               5.858e-005  5.858e-005
Mn               5.546e-005  5.546e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.885      Charge balance
                                       pe  =  -5.718      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.310e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  8.464e-004
                       Total CO2 (mol/kg)  =  7.182e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.376e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -18.53
                               Iterations  =  19
                                  Total H  = 1.110140e+002
                                  Total O  = 5.550927e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   7.995e-006  7.678e-006    -5.097    -5.115    -0.018
   H+                    1.355e-009  1.304e-009    -8.868    -8.885    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           8.975e-008
   AsS(OH)(HS)-          3.855e-008  3.702e-008    -7.414    -7.432    -0.018
   H3AsO3                3.271e-008  3.272e-008    -7.485    -7.485     0.000
   H2AsO3-               1.850e-008  1.776e-008    -7.733    -7.750    -0.018
   HAsO3-2               3.197e-014  2.718e-014   -13.495   -13.566    -0.070
   H4AsO3+               2.201e-017  2.113e-017   -16.657   -16.675    -0.018
   AsO3-3                5.990e-021  4.160e-021   -20.223   -20.381    -0.158
   As3S4(HS)2-           1.423e-022  1.367e-022   -21.847   -21.864    -0.018
As(5)           7.681e-013
   HAsO4-2               7.539e-013  6.412e-013   -12.123   -12.193    -0.070
   H2AsO4-               1.258e-014  1.208e-014   -13.900   -13.918    -0.018
   AsO4-3                1.585e-015  1.101e-015   -14.800   -14.958    -0.158
   H3AsO4                3.142e-021  3.143e-021   -20.503   -20.503     0.000
Ba              5.451e-007
   Ba+2                  5.170e-007  4.397e-007    -6.286    -6.357    -0.070
   BaSO4                 2.024e-008  2.025e-008    -7.694    -7.694     0.000
   BaCO3                 5.089e-009  5.090e-009    -8.293    -8.293     0.000
   BaHCO3+               2.734e-009  2.626e-009    -8.563    -8.581    -0.018
   BaOH+                 1.190e-011  1.143e-011   -10.924   -10.942    -0.018
C(-4)           2.095e-007
   CH4                   2.095e-007  2.095e-007    -6.679    -6.679     0.000
C(4)            7.182e-004
   HCO3-                 6.483e-004  6.230e-004    -3.188    -3.206    -0.017
   MnCO3                 3.235e-005  3.236e-005    -4.490    -4.490     0.000
   CO3-2                 2.628e-005  2.241e-005    -4.580    -4.650    -0.069
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CO2                   1.826e-006  1.826e-006    -5.739    -5.738     0.000
   CaHCO3+               1.223e-006  1.175e-006    -5.913    -5.930    -0.018
   MnHCO3+               1.051e-006  1.009e-006    -5.978    -5.996    -0.018
   MgCO3                 1.022e-006  1.022e-006    -5.991    -5.990     0.000



   MgHCO3+               3.629e-007  3.485e-007    -6.440    -6.458    -0.018
   NaCO3-                9.071e-008  8.711e-008    -7.042    -7.060    -0.018
   NaHCO3                7.312e-008  7.314e-008    -7.136    -7.136     0.000
   BaCO3                 5.089e-009  5.090e-009    -8.293    -8.293     0.000
   BaHCO3+               2.734e-009  2.626e-009    -8.563    -8.581    -0.018
   FeCO3                 6.522e-010  6.524e-010    -9.186    -9.185     0.000
   FeHCO3+               7.874e-011  7.561e-011   -10.104   -10.121    -0.018
Ca              1.829e-004
   Ca+2                  1.734e-004  1.478e-004    -3.761    -3.830    -0.069
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 2.709e-006  2.710e-006    -5.567    -5.567     0.000
   CaHCO3+               1.223e-006  1.175e-006    -5.913    -5.930    -0.018
   CaOH+                 1.959e-008  1.882e-008    -7.708    -7.725    -0.018
   CaHSO4+               2.156e-014  2.070e-014   -13.666   -13.684    -0.018
Cl              9.873e-005
   Cl-                   9.872e-005  9.478e-005    -4.006    -4.023    -0.018
   MnCl+                 7.310e-009  7.020e-009    -8.136    -8.154    -0.018
   MnCl2                 2.903e-013  2.904e-013   -12.537   -12.537     0.000
   FeCl+                 1.654e-013  1.588e-013   -12.782   -12.799    -0.018
   MnCl3-                7.895e-018  7.582e-018   -17.103   -17.120    -0.018
   FeCl+2                7.460e-031  6.344e-031   -30.127   -30.198    -0.070
   FeCl2+                2.797e-034  2.686e-034   -33.553   -33.571    -0.018
   FeCl3                 2.545e-039  2.546e-039   -38.594   -38.594     0.000
Fe(2)           3.349e-009
   Fe+2                  1.427e-009  1.214e-009    -8.846    -8.916    -0.070
   Fe(HS)2               8.598e-010  8.601e-010    -9.066    -9.065     0.000
   FeCO3                 6.522e-010  6.524e-010    -9.186    -9.185     0.000
   FeOH+                 3.065e-010  2.944e-010    -9.514    -9.531    -0.018
   FeHCO3+               7.874e-011  7.561e-011   -10.104   -10.121    -0.018
   FeSO4                 1.983e-011  1.983e-011   -10.703   -10.703     0.000
   Fe(HS)3-              2.750e-012  2.641e-012   -11.561   -11.578    -0.018
   Fe(OH)2               1.921e-012  1.922e-012   -11.716   -11.716     0.000
   FeCl+                 1.654e-013  1.588e-013   -12.782   -12.799    -0.018
   Fe(OH)3-              5.702e-014  5.476e-014   -13.244   -13.262    -0.018
   FeHSO4+               1.770e-019  1.700e-019   -18.752   -18.770    -0.018
Fe(3)           4.788e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              2.006e-014  1.926e-014   -13.698   -13.715    -0.018
   Fe(OH)2+              2.903e-016  2.787e-016   -15.537   -15.555    -0.018
   FeOH+2                1.291e-021  1.098e-021   -20.889   -20.960    -0.070
   Fe+3                  3.191e-028  2.216e-028   -27.496   -27.654    -0.158
   FeSO4+                2.325e-028  2.233e-028   -27.634   -27.651    -0.018
   FeCl+2                7.460e-031  6.344e-031   -30.127   -30.198    -0.070
   Fe(SO4)2-             4.675e-031  4.489e-031   -30.330   -30.348    -0.018
   FeCl2+                2.797e-034  2.686e-034   -33.553   -33.571    -0.018
   FeHSO4+2              9.167e-037  7.796e-037   -36.038   -36.108    -0.070
   FeCl3                 2.545e-039  2.546e-039   -38.594   -38.594     0.000
   Fe2(OH)2+4            0.000e+000  0.000e+000   -40.208   -40.489    -0.281
   Fe3(OH)4+5            0.000e+000  0.000e+000   -53.284   -53.724    -0.440
H(0)            6.580e-010
   H2                    3.290e-010  3.291e-010    -9.483    -9.483     0.000
K               1.893e-005
   K+                    1.891e-005  1.816e-005    -4.723    -4.741    -0.018
   KSO4-                 1.221e-008  1.172e-008    -7.913    -7.931    -0.018
Mg              5.858e-005
   Mg+2                  5.603e-005  4.780e-005    -4.252    -4.321    -0.069
   MgSO4                 1.029e-006  1.030e-006    -5.987    -5.987     0.000
   MgCO3                 1.022e-006  1.022e-006    -5.991    -5.990     0.000
   MgHCO3+               3.629e-007  3.485e-007    -6.440    -6.458    -0.018
   MgOH+                 1.386e-007  1.331e-007    -6.858    -6.876    -0.018
Mn(2)           5.546e-005
   MnCO3                 3.235e-005  3.236e-005    -4.490    -4.490     0.000
   Mn+2                  2.138e-005  1.818e-005    -4.670    -4.740    -0.070
   MnHCO3+               1.051e-006  1.009e-006    -5.978    -5.996    -0.018
   MnOH+                 3.732e-007  3.584e-007    -6.428    -6.446    -0.018
   MnSO4                 2.970e-007  2.971e-007    -6.527    -6.527     0.000
   MnCl+                 7.310e-009  7.020e-009    -8.136    -8.154    -0.018



   MnCl2                 2.903e-013  2.904e-013   -12.537   -12.537     0.000
   Mn(OH)3-              1.354e-013  1.300e-013   -12.868   -12.886    -0.018
   MnCl3-                7.895e-018  7.582e-018   -17.103   -17.120    -0.018
Mn(3)           1.547e-036
   Mn+3                  1.547e-036  1.074e-036   -35.811   -35.969    -0.158
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -74.906   -74.976    -0.070
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -90.061   -90.078    -0.018
Na              2.176e-004
   Na+                   2.174e-004  2.088e-004    -3.663    -3.680    -0.017
   NaSO4-                1.001e-007  9.614e-008    -6.999    -7.017    -0.018
   NaCO3-                9.071e-008  8.711e-008    -7.042    -7.060    -0.018
   NaHCO3                7.312e-008  7.314e-008    -7.136    -7.136     0.000
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.415   -73.415     0.000
S(-2)           9.632e-005
   HS-                   2.936e-005  2.820e-005    -4.532    -4.550    -0.018
   S5-2                  6.376e-006  5.495e-006    -5.195    -5.260    -0.065
   S4-2                  3.732e-006  3.206e-006    -5.428    -5.494    -0.066
   S6-2                  3.290e-006  2.844e-006    -5.483    -5.546    -0.063
   H2S                   3.213e-007  3.214e-007    -6.493    -6.493     0.000
   AsS(OH)(HS)-          3.855e-008  3.702e-008    -7.414    -7.432    -0.018
   S-2                   3.072e-009  2.612e-009    -8.513    -8.583    -0.070
   S3-2                  1.319e-009  1.130e-009    -8.880    -8.947    -0.067
   Fe(HS)2               8.598e-010  8.601e-010    -9.066    -9.065     0.000
   S2-2                  7.507e-011  6.412e-011   -10.125   -10.193    -0.068
   Fe(HS)3-              2.750e-012  2.641e-012   -11.561   -11.578    -0.018
   As3S4(HS)2-           1.423e-022  1.367e-022   -21.847   -21.864    -0.018
S(6)            1.120e-004
   SO4-2                 1.079e-004  9.189e-005    -3.967    -4.037    -0.070
   CaSO4                 2.709e-006  2.710e-006    -5.567    -5.567     0.000
   MgSO4                 1.029e-006  1.030e-006    -5.987    -5.987     0.000
   MnSO4                 2.970e-007  2.971e-007    -6.527    -6.527     0.000
   NaSO4-                1.001e-007  9.614e-008    -6.999    -7.017    -0.018
   BaSO4                 2.024e-008  2.025e-008    -7.694    -7.694     0.000
   KSO4-                 1.221e-008  1.172e-008    -7.913    -7.931    -0.018
   FeSO4                 1.983e-011  1.983e-011   -10.703   -10.703     0.000
   HSO4-                 1.213e-011  1.165e-011   -10.916   -10.934    -0.018
   CaHSO4+               2.156e-014  2.070e-014   -13.666   -13.684    -0.018
   FeHSO4+               1.770e-019  1.700e-019   -18.752   -18.770    -0.018
   FeSO4+                2.325e-028  2.233e-028   -27.634   -27.651    -0.018
   Fe(SO4)2-             4.675e-031  4.489e-031   -30.330   -30.348    -0.018
   FeHSO4+2              9.167e-037  7.796e-037   -36.038   -36.108    -0.070

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.51   -7.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -13.59  -14.97   -1.38  As2O3
Artinite         -5.12    4.48    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -49.23  -41.01    8.23  As2O5
As2S3(am)       -10.37  -55.27  -44.90  As2S3
As_native        -4.45  -16.98  -12.53  As
Ba3(AsO4)2        1.12  -48.99  -50.11  Ba3(AsO4)2
Barite           -0.42  -10.39   -9.97  BaSO4
Birnessite      -24.24   19.36   43.60  MnO2
Bixbyite        -18.02  -18.63   -0.61  Mn2O3
Brucite          -3.39   13.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -22.50  -41.41  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -3.82   -6.68   -2.86  CH4
Claudetite      -13.63  -14.97   -1.34  As2O3
CO2(g)           -4.27   -5.74   -1.47  CO2
Dolomite         -0.36  -17.45  -17.09  CaMg(CO3)2



Dolomite(d)      -0.91  -17.45  -16.54  CaMg(CO3)2
Epsomite         -6.22   -8.36   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.83   -4.87   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.37    6.85   20.22  Fe3(OH)8
FeS(ppt)         -0.67   -4.58   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite         -1.85  -46.88  -45.03  Fe3S4
Gypsum           -3.29   -7.87   -4.58  CaSO4:2H2O
H2(g)            -6.33   -9.48   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -5.50   -6.49   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -15.61   45.42   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -5.42  -35.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -13.67  -22.43   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.44  -43.27   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.26  -42.47   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.13  -41.41   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.22  -46.61   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.07   -4.58   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -0.94   -8.97   -8.03  MgCO3
Magnetite         3.12    6.85    3.74  Fe3O4
Manganite        -9.14   16.20   25.34  MnOOH
Melanterite     -10.74  -12.95   -2.21  FeSO4:7H2O
Mirabilite      -10.28  -11.40   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -78.34  -84.05   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -15.43  -44.14  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -4.21   -0.41    3.80  MnS
MnSO4           -11.45   -8.78    2.67  MnSO4
Nahcolite        -6.34   -6.89   -0.55  NaHCO3
Natron          -10.70  -12.01   -1.31  Na2CO3:10H2O
Nesquehonite     -3.35   -8.97   -5.62  MgCO3:3H2O
Nsutite         -23.20   19.36   42.56  MnO2
O2(g)           -70.52  -73.41   -2.89  O2
Orpiment         -8.97  -55.27  -46.30  As2S3
Portlandite      -8.86   13.94   22.80  Ca(OH)2
Pyrite            6.80  -11.68  -18.48  FeS2
Pyrochroite      -2.17   13.03   15.20  Mn(OH)2
Pyrolusite      -22.02   19.36   41.38  MnO2
Realgar          -4.14  -24.09  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -22.36  -42.61  -20.25  FeAsO4:2H2O
Siderite         -2.68  -13.57  -10.89  FeCO3
Siderite(d)(3)   -3.12  -13.57  -10.45  FeCO3
Sulfur           -4.99  -20.02  -15.03  S
Thenardite      -11.22  -11.40   -0.18  Na2SO4
Thermonatrite   -12.14  -12.01    0.13  Na2CO3:H2O
Trona           -18.10  -18.90   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.44  -11.01   -8.56  BaCO3

Reaction step 3.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-004 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -24.90   18.70   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.993e-002 -6.966e-005
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002  7.228e-007
Manganite           -9.65   15.69   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.785e-004  2.785e-004
Siderite(d)(3)      -2.61  -13.06  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.52  -11.08   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.374e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.276e-006       0.995  5.276e-006      -5.278
Hfo_sOHCa+2      2.167e-008       0.004  2.167e-008      -7.664
Hfo_sOH          1.290e-009       0.000  1.290e-009      -8.889
Hfo_sO-          7.035e-010       0.000  7.035e-010      -9.153
Hfo_sOFe+        3.189e-010       0.000  3.189e-010      -9.496
Hfo_sOHBa+2      1.688e-010       0.000  1.688e-010      -9.773
Hfo_sOH2+        5.421e-011       0.000  5.421e-011     -10.266

Hfo           
 1.374e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        1.238e-004       0.584  1.238e-004      -3.907
Hfo_wOH          3.813e-005       0.180  3.813e-005      -4.419
Hfo_wOMg+        2.284e-005       0.108  2.284e-005      -4.641
Hfo_wO-          2.079e-005       0.098  2.079e-005      -4.682
Hfo_wOCa+        4.498e-006       0.021  4.498e-006      -5.347
Hfo_wOH2+        1.602e-006       0.008  1.602e-006      -5.795
Hfo_wH2AsO3      1.225e-007       0.001  1.225e-007      -6.912
Hfo_wOFeOH       1.099e-007       0.001  1.099e-007      -6.959
Hfo_wOFe+        8.795e-008       0.000  8.795e-008      -7.056
Hfo_wOHSO4-2     2.073e-009       0.000  2.073e-009      -8.683
Hfo_wOBa+        5.064e-010       0.000  5.064e-010      -9.295
Hfo_wOHAsO4-3    6.590e-011       0.000  6.590e-011     -10.181
Hfo_wSO4-        4.366e-011       0.000  4.366e-011     -10.360
Hfo_wHAsO4-      2.604e-015       0.000  2.604e-015     -14.584
Hfo_wH2AsO4      3.541e-018       0.000  3.540e-018     -17.451

Mno           
-1.362e-027  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.413e-026       0.000  1.413e-026     -25.850
Mno_O3-2         6.754e-028       0.000  6.754e-028     -27.170
Mno_O3Ca         8.769e-029       0.000  8.769e-029     -28.057
Mno_O3Na-        1.494e-029       0.000  1.494e-029     -28.826
Mno_O3Mg         9.520e-030       0.000  9.520e-030     -29.021
Mno_O3Ba         4.646e-030       0.000  4.646e-030     -29.333
Mno_O3HMn+       4.182e-030       0.000  4.182e-030     -29.379
Mno_O3H-         5.011e-031       0.000  5.011e-031     -30.300
Mno_O3HCa+       2.264e-032       0.000  2.264e-032     -31.645
Mno_O3HBa+       2.146e-033       0.000  2.146e-033     -32.668
Mno_O3HMg+       1.665e-033       0.000  1.665e-033     -32.779
Mno_O3HNa        1.034e-033       0.000  1.034e-033     -32.985
Mno_O3H2         2.791e-037       0.000  2.791e-037     -36.554
Mno_O3H3+        4.161e-044       0.000  4.161e-044     -43.381
Mno_O3H3Cl       1.085e-046       0.000  1.085e-046     -45.964

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.083e-007  2.083e-007
Ba               5.452e-007  5.452e-007
C                9.581e-004  9.581e-004
Ca               2.197e-004  2.197e-004
Cl               9.873e-005  9.873e-005
Fe               3.552e-008  3.552e-008
K                1.893e-005  1.893e-005
Mg               6.203e-005  6.203e-005
Mn               6.051e-005  6.051e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.667      Charge balance
                                       pe  =  -5.656      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.361e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.140e-003
                       Total CO2 (mol/kg)  =  9.498e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.380e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -16.77
                               Iterations  =  31
                                  Total H  = 1.110144e+002
                                  Total O  = 5.550959e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.841e-006  4.646e-006    -5.315    -5.333    -0.018
   H+                    2.240e-009  2.155e-009    -8.650    -8.667    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.083e-007
   AsS(OH)(HS)-          1.916e-007  1.838e-007    -6.718    -6.736    -0.018
   H3AsO3                1.250e-008  1.250e-008    -7.903    -7.903     0.000
   H2AsO3-               4.281e-009  4.108e-009    -8.368    -8.386    -0.018
   HAsO3-2               4.486e-015  3.804e-015   -14.348   -14.420    -0.072
   H4AsO3+               1.391e-017  1.335e-017   -16.857   -16.875    -0.018
   As3S4(HS)2-           4.763e-020  4.571e-020   -19.322   -19.340    -0.018
   AsO3-3                5.106e-022  3.522e-022   -21.292   -21.453    -0.161



As(5)           5.309e-014
   HAsO4-2               5.161e-014  4.376e-014   -13.287   -13.359    -0.072
   H2AsO4-               1.420e-015  1.363e-015   -14.848   -14.866    -0.018
   AsO4-3                6.590e-017  4.546e-017   -16.181   -16.342    -0.161
   H3AsO4                5.857e-022  5.859e-022   -21.232   -21.232     0.000
Ba              5.452e-007
   Ba+2                  5.350e-007  4.536e-007    -6.272    -6.343    -0.072
   BaCO3                 4.312e-009  4.314e-009    -8.365    -8.365     0.000
   BaHCO3+               3.832e-009  3.677e-009    -8.417    -8.434    -0.018
   BaSO4                 2.005e-009  2.005e-009    -8.698    -8.698     0.000
   BaOH+                 7.434e-012  7.133e-012   -11.129   -11.147    -0.018
C(-4)           8.306e-006
   CH4                   8.306e-006  8.309e-006    -5.081    -5.080     0.000
C(4)            9.498e-004
   HCO3-                 8.808e-004  8.457e-004    -3.055    -3.073    -0.018
   MnCO3                 3.235e-005  3.236e-005    -4.490    -4.490     0.000
   CO3-2                 2.165e-005  1.841e-005    -4.664    -4.735    -0.071
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CO2                   4.096e-006  4.097e-006    -5.388    -5.388     0.000
   CaHCO3+               2.023e-006  1.941e-006    -5.694    -5.712    -0.018
   MnHCO3+               1.738e-006  1.668e-006    -5.760    -5.778    -0.018
   MgCO3                 9.022e-007  9.025e-007    -6.045    -6.045     0.000
   MgHCO3+               5.299e-007  5.085e-007    -6.276    -6.294    -0.018
   NaHCO3                9.922e-008  9.925e-008    -7.003    -7.003     0.000
   NaCO3-                7.454e-008  7.153e-008    -7.128    -7.146    -0.018
   BaCO3                 4.312e-009  4.314e-009    -8.365    -8.365     0.000
   BaHCO3+               3.832e-009  3.677e-009    -8.417    -8.434    -0.018
   FeCO3                 2.095e-009  2.096e-009    -8.679    -8.679     0.000
   FeHCO3+               4.184e-010  4.015e-010    -9.378    -9.396    -0.018
Ca              2.197e-004
   Ca+2                  2.118e-004  1.800e-004    -3.674    -3.745    -0.071
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               2.023e-006  1.941e-006    -5.694    -5.712    -0.018
   CaSO4                 3.166e-007  3.167e-007    -6.499    -6.499     0.000
   CaOH+                 1.444e-008  1.386e-008    -7.840    -7.858    -0.018
   CaHSO4+               4.166e-015  3.998e-015   -14.380   -14.398    -0.018
Cl              9.873e-005
   Cl-                   9.872e-005  9.471e-005    -4.006    -4.024    -0.018
   MnCl+                 8.899e-009  8.539e-009    -8.051    -8.069    -0.018
   FeCl+                 6.467e-013  6.206e-013   -12.189   -12.207    -0.018
   MnCl2                 3.529e-013  3.530e-013   -12.452   -12.452     0.000
   MnCl3-                9.597e-018  9.209e-018   -17.018   -17.036    -0.018
   FeCl+2                3.375e-030  2.862e-030   -29.472   -29.543    -0.072
   FeCl2+                1.262e-033  1.211e-033   -32.899   -32.917    -0.018
   FeCl3                 1.146e-038  1.147e-038   -37.941   -37.941     0.000
Fe(2)           3.552e-008
   Fe(HS)2               2.644e-008  2.644e-008    -7.578    -7.578     0.000
   Fe+2                  5.598e-009  4.747e-009    -8.252    -8.324    -0.072
   FeCO3                 2.095e-009  2.096e-009    -8.679    -8.679     0.000
   FeOH+                 7.260e-010  6.966e-010    -9.139    -9.157    -0.018
   FeHCO3+               4.184e-010  4.015e-010    -9.378    -9.396    -0.018
   Fe(HS)3-              2.373e-010  2.277e-010    -9.625    -9.643    -0.018
   FeSO4                 7.443e-012  7.445e-012   -11.128   -11.128     0.000
   Fe(OH)2               2.751e-012  2.752e-012   -11.561   -11.560     0.000
   FeCl+                 6.467e-013  6.206e-013   -12.189   -12.207    -0.018
   Fe(OH)3-              4.944e-014  4.744e-014   -13.306   -13.324    -0.018
   FeHSO4+               1.099e-019  1.054e-019   -18.959   -18.977    -0.018
Fe(3)           4.016e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.215e-014  1.166e-014   -13.916   -13.933    -0.018
   Fe(OH)2+              4.801e-016  4.607e-016   -15.319   -15.337    -0.018
   FeOH+2                3.536e-021  2.998e-021   -20.452   -20.523    -0.072
   Fe+3                  1.450e-027  1.001e-027   -26.839   -27.000    -0.161
   FeSO4+                1.008e-028  9.676e-029   -27.996   -28.014    -0.018
   FeCl+2                3.375e-030  2.862e-030   -29.472   -29.543    -0.072
   Fe(SO4)2-             1.946e-032  1.867e-032   -31.711   -31.729    -0.018
   FeCl2+                1.262e-033  1.211e-033   -32.899   -32.917    -0.018



   FeHSO4+2              6.584e-037  5.583e-037   -36.181   -36.253    -0.072
   FeCl3                 1.146e-038  1.147e-038   -37.941   -37.941     0.000
   Fe2(OH)2+4            4.680e-040  2.419e-040   -39.330   -39.616    -0.287
   Fe3(OH)4+5            0.000e+000  0.000e+000   -52.185   -52.633    -0.448
H(0)            1.349e-009
   H2                    6.746e-010  6.748e-010    -9.171    -9.171     0.000
K               1.893e-005
   K+                    1.892e-005  1.816e-005    -4.723    -4.741    -0.018
   KSO4-                 1.173e-009  1.125e-009    -8.931    -8.949    -0.018
Mg              6.203e-005
   Mg+2                  6.040e-005  5.138e-005    -4.219    -4.289    -0.070
   MgCO3                 9.022e-007  9.025e-007    -6.045    -6.045     0.000
   MgHCO3+               5.299e-007  5.085e-007    -6.276    -6.294    -0.018
   MgSO4                 1.062e-007  1.062e-007    -6.974    -6.974     0.000
   MgOH+                 9.022e-008  8.658e-008    -7.045    -7.063    -0.018
Mn(2)           6.051e-005
   MnCO3                 3.235e-005  3.236e-005    -4.490    -4.490     0.000
   Mn+2                  2.610e-005  2.213e-005    -4.583    -4.655    -0.072
   MnHCO3+               1.738e-006  1.668e-006    -5.760    -5.778    -0.018
   MnOH+                 2.751e-007  2.640e-007    -6.560    -6.578    -0.018
   MnSO4                 3.470e-008  3.471e-008    -7.460    -7.460     0.000
   MnCl+                 8.899e-009  8.539e-009    -8.051    -8.069    -0.018
   MnCl2                 3.529e-013  3.530e-013   -12.452   -12.452     0.000
   Mn(OH)3-              3.654e-014  3.506e-014   -13.437   -13.455    -0.018
   MnCl3-                9.597e-018  9.209e-018   -17.018   -17.036    -0.018
Mn(3)           2.188e-036
   Mn+3                  2.188e-036  1.510e-036   -35.660   -35.821    -0.161
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -76.315   -76.387    -0.072
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -91.409   -91.427    -0.018
Na              2.176e-004
   Na+                   2.174e-004  2.087e-004    -3.663    -3.680    -0.018
   NaHCO3                9.922e-008  9.925e-008    -7.003    -7.003     0.000
   NaCO3-                7.454e-008  7.153e-008    -7.128    -7.146    -0.018
   NaSO4-                9.613e-009  9.225e-009    -8.017    -8.035    -0.018
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.039   -74.038     0.000
S(-2)           1.975e-004
   HS-                   8.239e-005  7.906e-005    -4.084    -4.102    -0.018
   S5-2                  1.084e-005  9.323e-006    -4.965    -5.030    -0.066
   S4-2                  6.348e-006  5.440e-006    -5.197    -5.264    -0.067
   S6-2                  5.595e-006  4.826e-006    -5.252    -5.316    -0.064
   H2S                   1.489e-006  1.490e-006    -5.827    -5.827     0.000
   AsS(OH)(HS)-          1.916e-007  1.838e-007    -6.718    -6.736    -0.018
   Fe(HS)2               2.644e-008  2.644e-008    -7.578    -7.578     0.000
   S-2                   5.227e-009  4.432e-009    -8.282    -8.353    -0.072
   S3-2                  2.244e-009  1.917e-009    -8.649    -8.717    -0.069
   Fe(HS)3-              2.373e-010  2.277e-010    -9.625    -9.643    -0.018
   S2-2                  1.277e-010  1.088e-010    -9.894    -9.963    -0.070
   As3S4(HS)2-           4.763e-020  4.571e-020   -19.322   -19.340    -0.018
S(6)            1.085e-005
   SO4-2                 1.038e-005  8.820e-006    -4.984    -5.055    -0.071
   CaSO4                 3.166e-007  3.167e-007    -6.499    -6.499     0.000
   MgSO4                 1.062e-007  1.062e-007    -6.974    -6.974     0.000
   MnSO4                 3.470e-008  3.471e-008    -7.460    -7.460     0.000
   NaSO4-                9.613e-009  9.225e-009    -8.017    -8.035    -0.018
   BaSO4                 2.005e-009  2.005e-009    -8.698    -8.698     0.000
   KSO4-                 1.173e-009  1.125e-009    -8.931    -8.949    -0.018
   FeSO4                 7.443e-012  7.445e-012   -11.128   -11.128     0.000
   HSO4-                 1.926e-012  1.848e-012   -11.715   -11.733    -0.018
   CaHSO4+               4.166e-015  3.998e-015   -14.380   -14.398    -0.018
   FeHSO4+               1.099e-019  1.054e-019   -18.959   -18.977    -0.018
   FeSO4+                1.008e-028  9.676e-029   -27.996   -28.014    -0.018
   Fe(SO4)2-             1.946e-032  1.867e-032   -31.711   -31.729    -0.018
   FeHSO4+2              6.584e-037  5.583e-037   -36.181   -36.253    -0.072



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -4.44   -8.80   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.43  -15.81   -1.38  As2O3
Artinite         -5.58    4.02    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -50.69  -42.46    8.23  As2O5
As2S3(am)        -9.21  -54.11  -44.90  As2S3
As_native        -4.40  -16.93  -12.53  As
Ba3(AsO4)2       -1.60  -51.71  -50.11  Ba3(AsO4)2
Barite           -1.43  -11.40   -9.97  BaSO4
Birnessite      -24.90   18.70   43.60  MnO2
Bixbyite        -19.03  -19.64   -0.61  Mn2O3
Brucite          -3.80   13.04   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -25.01  -43.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -2.22   -5.08   -2.86  CH4
Claudetite      -14.47  -15.81   -1.34  As2O3
CO2(g)           -3.92   -5.39   -1.47  CO2
Dolomite         -0.41  -17.50  -17.09  CaMg(CO3)2
Dolomite(d)      -0.96  -17.50  -16.54  CaMg(CO3)2
Epsomite         -7.20   -9.34   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.77   -4.81   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          0.16   -3.76   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          0.97  -44.06  -45.03  Fe3S4
Gypsum           -4.22   -8.80   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.83   -5.83   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -16.97   44.06   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -5.58  -35.55  -29.97  CaMg3(CO3)4
Hydromagnesite  -14.29  -23.05   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.77  -44.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.64  -43.85   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.51  -42.79   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.39  -47.78   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.89   -3.76   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.00   -9.02   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite        -9.65   15.69   25.34  MnOOH
Melanterite     -11.17  -13.38   -2.21  FeSO4:7H2O
Mirabilite      -11.30  -12.42   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.09  -86.81   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -17.94  -46.65  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.41  -12.70    2.71  MnCl2:4H2O
MnS(Green)       -3.89   -0.09    3.80  MnS
MnSO4           -12.38   -9.71    2.67  MnSO4
Nahcolite        -6.21   -6.75   -0.55  NaHCO3
Natron          -10.79  -12.10   -1.31  Na2CO3:10H2O
Nesquehonite     -3.40   -9.02   -5.62  MgCO3:3H2O
Nsutite         -23.86   18.70   42.56  MnO2
O2(g)           -71.15  -74.04   -2.89  O2
Orpiment         -7.81  -54.11  -46.30  As2S3
Portlandite      -9.21   13.59   22.80  Ca(OH)2
Pyrite            7.97  -10.51  -18.48  FeS2
Pyrochroite      -2.52   12.68   15.20  Mn(OH)2
Pyrolusite      -22.68   18.70   41.38  MnO2
Realgar          -3.74  -23.68  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3



Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -23.09  -43.34  -20.25  FeAsO4:2H2O
Siderite         -2.17  -13.06  -10.89  FeCO3
Siderite(d)(3)   -2.61  -13.06  -10.45  FeCO3
Sulfur           -4.64  -19.67  -15.03  S
Thenardite      -12.24  -12.42   -0.18  Na2SO4
Thermonatrite   -12.22  -12.10    0.13  Na2CO3:H2O
Trona           -18.05  -18.85   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.52  -11.08   -8.56  BaCO3

Reaction step 4.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.40   18.20   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.985e-002 -1.495e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002  3.765e-007
Manganite          -10.05   15.29   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.678e-004  2.678e-004
Siderite(d)(3)      -2.21  -12.66  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.65  -11.21   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.397e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.261e-006       0.993  5.261e-006      -5.279
Hfo_sOHCa+2      3.583e-008       0.007  3.583e-008      -7.446
Hfo_sOH          1.577e-009       0.000  1.577e-009      -8.802
Hfo_sOFe+        8.020e-010       0.000  8.020e-010      -9.096
Hfo_sO-          5.187e-010       0.000  5.187e-010      -9.285
Hfo_sOHBa+2      2.042e-010       0.000  2.042e-010      -9.690
Hfo_sOH2+        1.099e-010       0.000  1.099e-010      -9.959

Hfo           
 1.397e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        1.237e-004       0.584  1.237e-004      -3.907
Hfo_wOH          4.670e-005       0.220  4.670e-005      -4.331
Hfo_wOMg+        1.801e-005       0.085  1.801e-005      -4.745
Hfo_wO-          1.536e-005       0.072  1.536e-005      -4.814
Hfo_wOCa+        4.494e-006       0.021  4.494e-006      -5.347
Hfo_wOH2+        3.253e-006       0.015  3.253e-006      -5.488
Hfo_wOFe+        2.216e-007       0.001  2.216e-007      -6.654
Hfo_wOFeOH       1.670e-007       0.001  1.670e-007      -6.777
Hfo_wH2AsO3      6.774e-008       0.000  6.774e-008      -7.169
Hfo_wOBa+        3.702e-010       0.000  3.702e-010      -9.432
Hfo_wOHSO4-2     3.640e-010       0.000  3.640e-010      -9.439
Hfo_wSO4-        1.271e-011       0.000  1.271e-011     -10.896
Hfo_wOHAsO4-3    5.191e-012       0.000  5.191e-012     -11.285
Hfo_wHAsO4-      5.640e-016       0.000  5.640e-016     -15.249
Hfo_wH2AsO4      1.271e-018       0.000  1.271e-018     -17.896

Mno           
-4.938e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.955e-027       0.000  6.954e-027     -26.158
Mno_O3-2         2.457e-028       0.000  2.457e-028     -27.610
Mno_O3Ca         4.315e-029       0.000  4.315e-029     -28.365
Mno_O3Na-        5.417e-030       0.000  5.417e-030     -29.266
Mno_O3Mg         3.697e-030       0.000  3.697e-030     -29.432
Mno_O3HMn+       3.413e-030       0.000  3.413e-030     -29.467
Mno_O3Ba         1.673e-030       0.000  1.673e-030     -29.777
Mno_O3H-         3.023e-031       0.000  3.023e-031     -30.520
Mno_O3HCa+       1.847e-032       0.000  1.847e-032     -31.733
Mno_O3HBa+       1.281e-033       0.000  1.281e-033     -32.893
Mno_O3HMg+       1.072e-033       0.000  1.072e-033     -32.970
Mno_O3HNa        6.217e-034       0.000  6.217e-034     -33.206
Mno_O3H2         2.792e-037       0.000  2.792e-037     -36.554
Mno_O3H3+        6.901e-044       0.000  6.901e-044     -43.161
Mno_O3H3Cl       1.794e-046       0.000  1.794e-046     -45.746

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.632e-007  2.632e-007
Ba               5.453e-007  5.453e-007
C                1.249e-003  1.249e-003
Ca               2.995e-004  2.995e-004
Cl               9.873e-005  9.873e-005
Fe               1.906e-007  1.906e-007
K                1.893e-005  1.893e-005
Mg               6.686e-005  6.686e-005
Mn               7.131e-005  7.131e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.447      Charge balance
                                       pe  =  -5.530      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.627e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.352e-003
                       Total CO2 (mol/kg)  =  1.154e-003
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -3.403e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -14.20
                               Iterations  =  28
                                  Total H  = 1.110148e+002
                                  Total O  = 5.551006e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.931e-006  2.802e-006    -5.533    -5.553    -0.019
   H+                    3.727e-009  3.573e-009    -8.429    -8.447    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.632e-007
   AsS(OH)(HS)-          2.564e-007  2.451e-007    -6.591    -6.611    -0.019
   H3AsO3                5.641e-009  5.643e-009    -8.249    -8.248     0.000
   H2AsO3-               1.169e-009  1.118e-009    -8.932    -8.951    -0.019
   HAsO3-2               7.473e-016  6.245e-016   -15.127   -15.205    -0.078
   H4AsO3+               1.045e-017  9.989e-018   -16.981   -17.000    -0.019
   As3S4(HS)2-           3.117e-019  2.980e-019   -18.506   -18.526    -0.019
   AsO3-3                5.224e-023  3.487e-023   -22.282   -22.458    -0.175
As(5)           5.840e-015
   HAsO4-2               5.584e-015  4.666e-015   -14.253   -14.331    -0.078
   H2AsO4-               2.520e-016  2.410e-016   -15.599   -15.618    -0.019
   AsO4-3                4.379e-018  2.924e-018   -17.359   -17.534    -0.175
   H3AsO4                1.717e-022  1.718e-022   -21.765   -21.765     0.000
Ba              5.453e-007
   Ba+2                  5.372e-007  4.489e-007    -6.270    -6.348    -0.078
   BaHCO3+               4.665e-009  4.460e-009    -8.331    -8.351    -0.019
   BaCO3                 3.154e-009  3.156e-009    -8.501    -8.501     0.000
   BaSO4                 2.843e-010  2.844e-010    -9.546    -9.546     0.000
   BaOH+                 4.452e-012  4.257e-012   -11.351   -11.371    -0.019
C(-4)           9.482e-005
   CH4                   9.482e-005  9.485e-005    -4.023    -4.023     0.000
C(4)            1.154e-003
   HCO3-                 1.083e-003  1.037e-003    -2.965    -2.984    -0.019
   MnCO3                 3.235e-005  3.236e-005    -4.490    -4.490     0.000
   CO3-2                 1.624e-005  1.361e-005    -4.790    -4.866    -0.077
   CO2                   8.325e-006  8.328e-006    -5.080    -5.079     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               3.367e-006  3.219e-006    -5.473    -5.492    -0.019
   MnHCO3+               2.893e-006  2.766e-006    -5.539    -5.558    -0.019
   MgCO3                 7.119e-007  7.122e-007    -6.148    -6.147     0.000
   MgHCO3+               6.958e-007  6.653e-007    -6.157    -6.177    -0.019
   NaHCO3                1.212e-007  1.212e-007    -6.917    -6.916     0.000
   NaCO3-                5.511e-008  5.269e-008    -7.259    -7.278    -0.019
   FeCO3                 5.284e-009  5.286e-009    -8.277    -8.277     0.000
   BaHCO3+               4.665e-009  4.460e-009    -8.331    -8.351    -0.019
   BaCO3                 3.154e-009  3.156e-009    -8.501    -8.501     0.000
   FeHCO3+               1.756e-009  1.679e-009    -8.756    -8.775    -0.019
Ca              2.995e-004
   Ca+2                  2.905e-004  2.434e-004    -3.537    -3.614    -0.077
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               3.367e-006  3.219e-006    -5.473    -5.492    -0.019
   CaSO4                 6.138e-008  6.141e-008    -7.212    -7.212     0.000
   CaOH+                 1.183e-008  1.131e-008    -7.927    -7.947    -0.019
   CaHSO4+               1.344e-015  1.285e-015   -14.872   -14.891    -0.019
Cl              9.873e-005
   Cl-                   9.872e-005  9.436e-005    -4.006    -4.025    -0.020
   MnCl+                 1.204e-008  1.151e-008    -7.920    -7.939    -0.019
   FeCl+                 2.206e-012  2.109e-012   -11.656   -11.676    -0.019
   MnCl2                 4.738e-013  4.740e-013   -12.324   -12.324     0.000
   MnCl3-                1.288e-017  1.232e-017   -16.890   -16.909    -0.019
   FeCl+2                1.555e-029  1.300e-029   -28.808   -28.886    -0.078
   FeCl2+                5.729e-033  5.478e-033   -32.242   -32.261    -0.019
   FeCl3                 5.167e-038  5.169e-038   -37.287   -37.287     0.000



Fe(2)           1.906e-007
   Fe(HS)2               1.607e-007  1.608e-007    -6.794    -6.794     0.000
   Fe+2                  1.938e-008  1.619e-008    -7.713    -7.791    -0.078
   FeCO3                 5.284e-009  5.286e-009    -8.277    -8.277     0.000
   Fe(HS)3-              1.932e-009  1.848e-009    -8.714    -8.733    -0.019
   FeHCO3+               1.756e-009  1.679e-009    -8.756    -8.775    -0.019
   FeOH+                 1.499e-009  1.433e-009    -8.824    -8.844    -0.019
   FeSO4                 3.639e-012  3.640e-012   -11.439   -11.439     0.000
   Fe(OH)2               3.413e-012  3.414e-012   -11.467   -11.467     0.000
   FeCl+                 2.206e-012  2.109e-012   -11.656   -11.676    -0.019
   Fe(OH)3-              3.713e-014  3.550e-014   -13.430   -13.450    -0.019
   FeHSO4+               8.942e-020  8.549e-020   -19.049   -19.068    -0.019
Fe(3)           3.568e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              7.353e-015  7.030e-015   -14.134   -14.153    -0.019
   Fe(OH)2+              7.989e-016  7.638e-016   -15.098   -15.117    -0.019
   FeOH+2                9.863e-021  8.242e-021   -20.006   -20.084    -0.078
   Fe+3                  6.832e-027  4.561e-027   -26.165   -26.341    -0.175
   FeSO4+                6.613e-029  6.322e-029   -28.180   -28.199    -0.019
   FeCl+2                1.555e-029  1.300e-029   -28.808   -28.886    -0.078
   FeCl2+                5.729e-033  5.478e-033   -32.242   -32.261    -0.019
   Fe(SO4)2-             1.829e-033  1.749e-033   -32.738   -32.757    -0.019
   FeHSO4+2              7.238e-037  6.048e-037   -36.140   -36.218    -0.078
   FeCl3                 5.167e-038  5.169e-038   -37.287   -37.287     0.000
   Fe2(OH)2+4            3.750e-039  1.828e-039   -38.426   -38.738    -0.312
   Fe3(OH)4+5            0.000e+000  0.000e+000   -51.048   -51.535    -0.487
H(0)            2.077e-009
   H2                    1.038e-009  1.039e-009    -8.984    -8.983     0.000
K               1.893e-005
   K+                    1.893e-005  1.809e-005    -4.723    -4.743    -0.020
   KSO4-                 1.681e-010  1.607e-010    -9.774    -9.794    -0.019
Mg              6.686e-005
   Mg+2                  6.537e-005  5.484e-005    -4.185    -4.261    -0.076
   MgCO3                 7.119e-007  7.122e-007    -6.148    -6.147     0.000
   MgHCO3+               6.958e-007  6.653e-007    -6.157    -6.177    -0.019
   MgOH+                 5.829e-008  5.573e-008    -7.234    -7.254    -0.019
   MgSO4                 1.625e-008  1.625e-008    -7.789    -7.789     0.000
Mn(2)           7.131e-005
   Mn+2                  3.583e-005  2.994e-005    -4.446    -4.524    -0.078
   MnCO3                 3.235e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               2.893e-006  2.766e-006    -5.539    -5.558    -0.019
   MnOH+                 2.253e-007  2.154e-007    -6.647    -6.667    -0.019
   MnCl+                 1.204e-008  1.151e-008    -7.920    -7.939    -0.019
   MnSO4                 6.728e-009  6.730e-009    -8.172    -8.172     0.000
   MnCl2                 4.738e-013  4.740e-013   -12.324   -12.324     0.000
   Mn(OH)3-              1.088e-014  1.040e-014   -13.963   -13.983    -0.019
   MnCl3-                1.288e-017  1.232e-017   -16.890   -16.909    -0.019
Mn(3)           4.087e-036
   Mn+3                  4.087e-036  2.729e-036   -35.389   -35.564    -0.175
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -77.431   -77.509    -0.078
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -92.404   -92.423    -0.019
Na              2.176e-004
   Na+                   2.174e-004  2.079e-004    -3.663    -3.682    -0.019
   NaHCO3                1.212e-007  1.212e-007    -6.917    -6.916     0.000
   NaCO3-                5.511e-008  5.269e-008    -7.259    -7.278    -0.019
   NaSO4-                1.378e-009  1.318e-009    -8.861    -8.880    -0.019
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.413   -74.413     0.000
S(-2)           2.068e-004
   HS-                   1.104e-004  1.055e-004    -3.957    -3.977    -0.019
   S5-2                  8.838e-006  7.506e-006    -5.054    -5.125    -0.071
   S4-2                  5.176e-006  4.380e-006    -5.286    -5.359    -0.073
   S6-2                  4.558e-006  3.885e-006    -5.341    -5.411    -0.069
   H2S                   3.296e-006  3.297e-006    -5.482    -5.482     0.000
   AsS(OH)(HS)-          2.564e-007  2.451e-007    -6.591    -6.611    -0.019



   Fe(HS)2               1.607e-007  1.608e-007    -6.794    -6.794     0.000
   S-2                   4.270e-009  3.568e-009    -8.370    -8.448    -0.078
   Fe(HS)3-              1.932e-009  1.848e-009    -8.714    -8.733    -0.019
   S3-2                  1.831e-009  1.543e-009    -8.737    -8.812    -0.074
   S2-2                  1.043e-010  8.758e-011    -9.982   -10.058    -0.076
   As3S4(HS)2-           3.117e-019  2.980e-019   -18.506   -18.526    -0.019
S(6)            1.596e-006
   SO4-2                 1.510e-006  1.264e-006    -5.821    -5.898    -0.077
   CaSO4                 6.138e-008  6.141e-008    -7.212    -7.212     0.000
   MgSO4                 1.625e-008  1.625e-008    -7.789    -7.789     0.000
   MnSO4                 6.728e-009  6.730e-009    -8.172    -8.172     0.000
   NaSO4-                1.378e-009  1.318e-009    -8.861    -8.880    -0.019
   BaSO4                 2.843e-010  2.844e-010    -9.546    -9.546     0.000
   KSO4-                 1.681e-010  1.607e-010    -9.774    -9.794    -0.019
   FeSO4                 3.639e-012  3.640e-012   -11.439   -11.439     0.000
   HSO4-                 4.593e-013  4.391e-013   -12.338   -12.357    -0.019
   CaHSO4+               1.344e-015  1.285e-015   -14.872   -14.891    -0.019
   FeHSO4+               8.942e-020  8.549e-020   -19.049   -19.068    -0.019
   FeSO4+                6.613e-029  6.322e-029   -28.180   -28.199    -0.019
   Fe(SO4)2-             1.829e-033  1.749e-033   -32.738   -32.757    -0.019
   FeHSO4+2              7.238e-037  6.048e-037   -36.140   -36.218    -0.078

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.15   -9.51   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.12  -16.50   -1.38  As2O3
Artinite         -6.09    3.51    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.76  -43.53    8.23  As2O5
As2S3(am)        -8.87  -53.77  -44.90  As2S3
As_native        -4.47  -17.00  -12.53  As
Ba3(AsO4)2       -4.00  -54.11  -50.11  Ba3(AsO4)2
Barite           -2.28  -12.25   -9.97  BaSO4
Birnessite      -25.40   18.20   43.60  MnO2
Bixbyite        -19.84  -20.45   -0.61  Mn2O3
Brucite          -4.21   12.63   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -27.00  -45.91  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -1.16   -4.02   -2.86  CH4
Claudetite      -15.16  -16.50   -1.34  As2O3
CO2(g)           -3.61   -5.08   -1.47  CO2
Dolomite         -0.52  -17.61  -17.09  CaMg(CO3)2
Dolomite(d)      -1.07  -17.61  -16.54  CaMg(CO3)2
Epsomite         -8.02  -10.16   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.70   -4.74   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          0.59   -3.32   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          2.44  -42.59  -45.03  Fe3S4
Gypsum           -4.93   -9.51   -4.58  CaSO4:2H2O
H2(g)            -5.83   -8.98   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.48   -5.48   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -18.09   42.94   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -5.89  -35.86  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.11  -23.88   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.76  -45.59   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.67  -44.88   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.54  -43.82   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -43.19  -48.58   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.33   -3.32   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -1.10   -9.13   -8.03  MgCO3
Magnetite         3.37    7.10    3.74  Fe3O4
Manganite       -10.05   15.29   25.34  MnOOH
Melanterite     -11.48  -13.69   -2.21  FeSO4:7H2O
Mirabilite      -12.15  -13.26   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.11  -88.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -19.93  -48.64  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.28  -12.57    2.71  MnCl2:4H2O
MnS(Green)       -3.85   -0.05    3.80  MnS
MnSO4           -13.09  -10.42    2.67  MnSO4
Nahcolite        -6.12   -6.67   -0.55  NaHCO3
Natron          -10.92  -12.23   -1.31  Na2CO3:10H2O
Nesquehonite     -3.51   -9.13   -5.62  MgCO3:3H2O
Nsutite         -24.36   18.20   42.56  MnO2
O2(g)           -71.52  -74.41   -2.89  O2
Orpiment         -7.47  -53.77  -46.30  As2S3
Portlandite      -9.52   13.28   22.80  Ca(OH)2
Pyrite            8.57   -9.91  -18.48  FeS2
Pyrochroite      -2.83   12.37   15.20  Mn(OH)2
Pyrolusite      -23.18   18.20   41.38  MnO2
Realgar          -3.64  -23.59  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -23.63  -43.88  -20.25  FeAsO4:2H2O
Siderite         -1.77  -12.66  -10.89  FeCO3
Siderite(d)(3)   -2.21  -12.66  -10.45  FeCO3
Sulfur           -4.48  -19.51  -15.03  S
Thenardite      -13.08  -13.26   -0.18  Na2SO4
Thermonatrite   -12.36  -12.23    0.13  Na2CO3:H2O
Trona           -18.10  -18.90   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.65  -11.21   -8.56  BaCO3

Reaction step 5.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.65   17.95   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.977e-002 -2.312e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -1.585e-007
Manganite          -10.30   15.04   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.590e-004  2.590e-004
Siderite(d)(3)      -1.96  -12.41  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.76  -11.32   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 1.396e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.243e-006       0.989  5.243e-006      -5.280
Hfo_sOHCa+2      5.262e-008       0.010  5.262e-008      -7.279
Hfo_sOH          1.840e-009       0.000  1.840e-009      -8.735
Hfo_sOFe+        1.405e-009       0.000  1.405e-009      -8.852
Hfo_sO-          4.106e-010       0.000  4.106e-010      -9.387
Hfo_sOHBa+2      2.350e-010       0.000  2.350e-010      -9.629
Hfo_sOH2+        1.889e-010       0.000  1.889e-010      -9.724

Hfo           
 1.396e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        1.213e-004       0.572  1.213e-004      -3.916
Hfo_wOH          5.360e-005       0.253  5.360e-005      -4.271
Hfo_wOMg+        1.457e-005       0.069  1.457e-005      -4.837
Hfo_wO-          1.196e-005       0.056  1.196e-005      -4.922
Hfo_wOH2+        5.502e-006       0.026  5.502e-006      -5.259
Hfo_wOCa+        4.407e-006       0.021  4.407e-006      -5.356
Hfo_wOFe+        3.820e-007       0.002  3.820e-007      -6.418
Hfo_wOFeOH       1.953e-007       0.001  1.953e-007      -6.709
Hfo_wH2AsO3      4.395e-008       0.000  4.395e-008      -7.357
Hfo_wOBa+        2.844e-010       0.000  2.844e-010      -9.546
Hfo_wOHSO4-2     2.801e-010       0.000  2.801e-010      -9.553
Hfo_wSO4-        1.441e-011       0.000  1.441e-011     -10.841
Hfo_wOHAsO4-3    1.014e-012       0.000  1.014e-012     -11.994
Hfo_wHAsO4-      2.391e-016       0.000  2.391e-016     -15.621
Hfo_wH2AsO4      7.942e-019       0.000  7.942e-019     -18.100

Mno           
-8.098e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.444e-030       0.000  1.444e-030     -29.840
Mno_O3-2         4.053e-032       0.000  4.053e-032     -31.392
Mno_O3Ca         8.960e-033       0.000  8.960e-033     -32.048
Mno_O3HMn+       1.044e-033       0.000  1.044e-033     -32.981
Mno_O3Na-        8.904e-034       0.000  8.904e-034     -33.050
Mno_O3Mg         6.334e-034       0.000  6.334e-034     -33.198
Mno_O3Ba         2.722e-034       0.000  2.722e-034     -33.565
Mno_O3H-         7.347e-035       0.000  7.347e-035     -34.134
Mno_O3HCa+       5.653e-036       0.000  5.653e-036     -35.248
Mno_O3HBa+       3.071e-037       0.000  3.071e-037     -36.513
Mno_O3HMg+       2.706e-037       0.000  2.706e-037     -36.568
Mno_O3HNa        1.506e-037       0.000  1.506e-037     -36.822
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        3.642e-047       0.000  3.642e-047     -46.439
Mno_O3H3Cl       9.432e-050       0.000  9.432e-050     -49.025

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               2.870e-007  2.870e-007
Ba               5.453e-007  5.453e-007
C                1.539e-003  1.539e-003
Ca               3.812e-004  3.812e-004
Cl               9.873e-005  9.873e-005
Fe               5.362e-007  5.362e-007
K                1.893e-005  1.893e-005
Mg               7.029e-005  7.029e-005
Mn               8.256e-005  8.256e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.279      Charge balance
                                       pe  =  -5.370      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.903e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.546e-003
                       Total CO2 (mol/kg)  =  1.349e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.402e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -12.25
                               Iterations  =  45
                                  Total H  = 1.110152e+002
                                  Total O  = 5.551054e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.996e-006  1.901e-006    -5.700    -5.721    -0.021
   H+                    5.509e-009  5.265e-009    -8.259    -8.279    -0.020
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.870e-007
   AsS(OH)(HS)-          2.833e-007  2.700e-007    -6.548    -6.569    -0.021
   H3AsO3                3.189e-009  3.190e-009    -8.496    -8.496     0.000
   H2AsO3-               4.502e-010  4.290e-010    -9.347    -9.368    -0.021
   HAsO3-2               1.973e-016  1.626e-016   -15.705   -15.789    -0.084
   H4AsO3+               8.733e-018  8.321e-018   -17.059   -17.080    -0.021
   As3S4(HS)2-           9.072e-019  8.644e-019   -18.042   -18.063    -0.021
   AsO3-3                9.522e-024  6.162e-024   -23.021   -23.210    -0.189
As(5)           1.513e-015
   HAsO4-2               1.419e-015  1.170e-015   -14.848   -14.932    -0.084
   H2AsO4-               9.341e-017  8.900e-017   -16.030   -16.051    -0.021
   AsO4-3                7.685e-019  4.974e-019   -18.114   -18.303    -0.189
   H3AsO4                9.345e-023  9.349e-023   -22.029   -22.029     0.000
Ba              5.453e-007
   Ba+2                  5.373e-007  4.428e-007    -6.270    -6.354    -0.084
   BaHCO3+               5.406e-009  5.150e-009    -8.267    -8.288    -0.021
   BaCO3                 2.472e-009  2.473e-009    -8.607    -8.607     0.000
   BaSO4                 1.880e-010  1.881e-010    -9.726    -9.726     0.000
   BaOH+                 2.991e-012  2.850e-012   -11.524   -11.545    -0.021
C(-4)           1.904e-004
   CH4                   1.904e-004  1.905e-004    -3.720    -3.720     0.000
C(4)            1.349e-003
   HCO3-                 1.273e-003  1.214e-003    -2.895    -2.916    -0.021
   MnCO3                 3.235e-005  3.236e-005    -4.490    -4.490     0.000
   CO2                   1.436e-005  1.436e-005    -4.843    -4.843     0.000
   CO3-2                 1.307e-005  1.081e-005    -4.884    -4.966    -0.082
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               4.978e-006  4.743e-006    -5.303    -5.324    -0.021
   MnHCO3+               4.278e-006  4.076e-006    -5.369    -5.390    -0.021
   MgHCO3+               8.489e-007  8.089e-007    -6.071    -6.092    -0.021
   MgCO3                 5.874e-007  5.876e-007    -6.231    -6.231     0.000



   NaHCO3                1.414e-007  1.414e-007    -6.850    -6.850     0.000
   NaCO3-                4.378e-008  4.171e-008    -7.359    -7.380    -0.021
   FeCO3                 9.288e-009  9.292e-009    -8.032    -8.032     0.000
   BaHCO3+               5.406e-009  5.150e-009    -8.267    -8.288    -0.021
   FeHCO3+               4.564e-009  4.348e-009    -8.341    -8.362    -0.021
   BaCO3                 2.472e-009  2.473e-009    -8.607    -8.607     0.000
Ca              3.812e-004
   Ca+2                  3.706e-004  3.064e-004    -3.431    -3.514    -0.083
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               4.978e-006  4.743e-006    -5.303    -5.324    -0.021
   CaSO4                 5.179e-008  5.182e-008    -7.286    -7.286     0.000
   CaOH+                 1.014e-008  9.660e-009    -7.994    -8.015    -0.021
   CaHSO4+               1.677e-015  1.598e-015   -14.775   -14.796    -0.021
Cl              9.873e-005
   Cl-                   9.871e-005  9.403e-005    -4.006    -4.027    -0.021
   MnCl+                 1.515e-008  1.444e-008    -7.820    -7.841    -0.021
   FeCl+                 4.881e-012  4.651e-012   -11.311   -11.332    -0.021
   MnCl2                 5.922e-013  5.925e-013   -12.228   -12.227     0.000
   MnCl3-                1.610e-017  1.534e-017   -16.793   -16.814    -0.021
   FeCl+2                5.028e-029  4.144e-029   -28.299   -28.383    -0.084
   FeCl2+                1.826e-032  1.740e-032   -31.738   -31.759    -0.021
   FeCl3                 1.636e-037  1.636e-037   -36.786   -36.786     0.000
Fe(2)           5.362e-007
   Fe(HS)2               4.701e-007  4.703e-007    -6.328    -6.328     0.000
   Fe+2                  4.348e-008  3.583e-008    -7.362    -7.446    -0.084
   FeCO3                 9.288e-009  9.292e-009    -8.032    -8.032     0.000
   Fe(HS)3-              6.523e-009  6.215e-009    -8.186    -8.207    -0.021
   FeHCO3+               4.564e-009  4.348e-009    -8.341    -8.362    -0.021
   FeOH+                 2.259e-009  2.152e-009    -8.646    -8.667    -0.021
   FeSO4                 5.398e-012  5.400e-012   -11.268   -11.268     0.000
   FeCl+                 4.881e-012  4.651e-012   -11.311   -11.332    -0.021
   Fe(OH)2               3.478e-012  3.480e-012   -11.459   -11.458     0.000
   Fe(OH)3-              2.577e-014  2.456e-014   -13.589   -13.610    -0.021
   FeHSO4+               1.961e-019  1.869e-019   -18.707   -18.728    -0.021
Fe(3)           3.372e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              5.007e-015  4.771e-015   -14.300   -14.321    -0.021
   Fe(OH)2+              1.181e-015  1.126e-015   -14.928   -14.949    -0.021
   FeOH+2                2.171e-020  1.790e-020   -19.663   -19.747    -0.084
   Fe+3                  2.255e-026  1.459e-026   -25.647   -25.836    -0.189
   FeSO4+                1.423e-028  1.356e-028   -27.847   -27.868    -0.021
   FeCl+2                5.028e-029  4.144e-029   -28.299   -28.383    -0.084
   FeCl2+                1.826e-032  1.740e-032   -31.738   -31.759    -0.021
   Fe(SO4)2-             2.638e-033  2.514e-033   -32.579   -32.600    -0.021
   FeHSO4+2              2.319e-036  1.912e-036   -35.635   -35.719    -0.084
   FeCl3                 1.636e-037  1.636e-037   -36.786   -36.786     0.000
   Fe2(OH)2+4            1.868e-038  8.620e-039   -37.729   -38.065    -0.336
   Fe3(OH)4+5            0.000e+000  0.000e+000   -50.168   -50.693    -0.525
H(0)            2.157e-009
   H2                    1.079e-009  1.079e-009    -8.967    -8.967     0.000
K               1.893e-005
   K+                    1.893e-005  1.803e-005    -4.723    -4.744    -0.021
   KSO4-                 1.127e-010  1.073e-010    -9.948    -9.969    -0.021
Mg              7.029e-005
   Mg+2                  6.881e-005  5.697e-005    -4.162    -4.244    -0.082
   MgHCO3+               8.489e-007  8.089e-007    -6.071    -6.092    -0.021
   MgCO3                 5.874e-007  5.876e-007    -6.231    -6.231     0.000
   MgOH+                 4.123e-008  3.929e-008    -7.385    -7.406    -0.021
   MgSO4                 1.131e-008  1.132e-008    -7.946    -7.946     0.000
Mn(2)           8.256e-005
   Mn+2                  4.573e-005  3.769e-005    -4.340    -4.424    -0.084
   MnCO3                 3.235e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               4.278e-006  4.076e-006    -5.369    -5.390    -0.021
   MnOH+                 1.931e-007  1.840e-007    -6.714    -6.735    -0.021
   MnCl+                 1.515e-008  1.444e-008    -7.820    -7.841    -0.021
   MnSO4                 5.677e-009  5.679e-009    -8.246    -8.246     0.000
   MnCl2                 5.922e-013  5.925e-013   -12.228   -12.227     0.000



   Mn(OH)3-              4.296e-015  4.093e-015   -14.367   -14.388    -0.021
   MnCl3-                1.610e-017  1.534e-017   -16.793   -16.814    -0.021
Mn(3)           7.673e-036
   Mn+3                  7.673e-036  4.966e-036   -35.115   -35.304    -0.189
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -78.031   -78.115    -0.084
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -92.849   -92.870    -0.021
Na              2.176e-004
   Na+                   2.174e-004  2.072e-004    -3.663    -3.684    -0.021
   NaHCO3                1.414e-007  1.414e-007    -6.850    -6.850     0.000
   NaCO3-                4.378e-008  4.171e-008    -7.359    -7.380    -0.021
   NaSO4-                9.238e-010  8.802e-010    -9.034    -9.055    -0.021
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.446   -74.446     0.000
S(-2)           2.073e-004
   HS-                   1.274e-004  1.214e-004    -3.895    -3.916    -0.021
   S5-2                  6.975e-006  5.857e-006    -5.156    -5.232    -0.076
   H2S                   5.583e-006  5.586e-006    -5.253    -5.253     0.000
   S4-2                  4.087e-006  3.417e-006    -5.389    -5.466    -0.078
   S6-2                  3.595e-006  3.032e-006    -5.444    -5.518    -0.074
   Fe(HS)2               4.701e-007  4.703e-007    -6.328    -6.328     0.000
   AsS(OH)(HS)-          2.833e-007  2.700e-007    -6.548    -6.569    -0.021
   Fe(HS)3-              6.523e-009  6.215e-009    -8.186    -8.207    -0.021
   S-2                   3.378e-009  2.784e-009    -8.471    -8.555    -0.084
   S3-2                  1.447e-009  1.204e-009    -8.840    -8.919    -0.080
   S2-2                  8.241e-011  6.834e-011   -10.084   -10.165    -0.081
   As3S4(HS)2-           9.072e-019  8.644e-019   -18.042   -18.063    -0.021
S(6)            1.096e-006
   SO4-2                 1.026e-006  8.474e-007    -5.989    -6.072    -0.083
   CaSO4                 5.179e-008  5.182e-008    -7.286    -7.286     0.000
   MgSO4                 1.131e-008  1.132e-008    -7.946    -7.946     0.000
   MnSO4                 5.677e-009  5.679e-009    -8.246    -8.246     0.000
   NaSO4-                9.238e-010  8.802e-010    -9.034    -9.055    -0.021
   BaSO4                 1.880e-010  1.881e-010    -9.726    -9.726     0.000
   KSO4-                 1.127e-010  1.073e-010    -9.948    -9.969    -0.021
   FeSO4                 5.398e-012  5.400e-012   -11.268   -11.268     0.000
   HSO4-                 4.552e-013  4.338e-013   -12.342   -12.363    -0.021
   CaHSO4+               1.677e-015  1.598e-015   -14.775   -14.796    -0.021
   FeHSO4+               1.961e-019  1.869e-019   -18.707   -18.728    -0.021
   FeSO4+                1.423e-028  1.356e-028   -27.847   -27.868    -0.021
   Fe(SO4)2-             2.638e-033  2.514e-033   -32.579   -32.600    -0.021
   FeHSO4+2              2.319e-036  1.912e-036   -35.635   -35.719    -0.084

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.59   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.61  -16.99   -1.38  As2O3
Artinite         -6.50    3.10    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.29  -44.06    8.23  As2O5
As2S3(am)        -8.68  -53.58  -44.90  As2S3
As_native        -4.69  -17.22  -12.53  As
Ba3(AsO4)2       -5.56  -55.67  -50.11  Ba3(AsO4)2
Barite           -2.46  -12.43   -9.97  BaSO4
Birnessite      -25.65   17.95   43.60  MnO2
Bixbyite        -20.33  -20.94   -0.61  Mn2O3
Brucite          -4.53   12.31   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -28.24  -47.15  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.86   -3.72   -2.86  CH4
Claudetite      -15.65  -16.99   -1.34  As2O3
CO2(g)           -3.37   -4.84   -1.47  CO2
Dolomite         -0.60  -17.69  -17.09  CaMg(CO3)2
Dolomite(d)      -1.15  -17.69  -16.54  CaMg(CO3)2



Epsomite         -8.18  -10.32   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.65   -4.69   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          0.83   -3.08   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          3.37  -41.67  -45.03  Fe3S4
Gypsum           -5.00   -9.59   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.26   -5.25   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -18.81   42.22   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.14  -36.11  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.77  -24.53   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.57  -45.40   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.51  -44.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.38  -43.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.87  -48.26   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.56   -3.08   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.18   -9.21   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -10.30   15.04   25.34  MnOOH
Melanterite     -11.31  -13.52   -2.21  FeSO4:7H2O
Mirabilite      -12.33  -13.44   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.11  -88.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -21.17  -49.88  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.19  -12.48    2.71  MnCl2:4H2O
MnS(Green)       -3.86   -0.06    3.80  MnS
MnSO4           -13.16  -10.50    2.67  MnSO4
Nahcolite        -6.05   -6.60   -0.55  NaHCO3
Natron          -11.02  -12.33   -1.31  Na2CO3:10H2O
Nesquehonite     -3.59   -9.21   -5.62  MgCO3:3H2O
Nsutite         -24.61   17.95   42.56  MnO2
O2(g)           -71.55  -74.45   -2.89  O2
Orpiment         -7.28  -53.58  -46.30  As2S3
Portlandite      -9.76   13.04   22.80  Ca(OH)2
Pyrite            9.02   -9.46  -18.48  FeS2
Pyrochroite      -3.07   12.13   15.20  Mn(OH)2
Pyrolusite      -23.43   17.95   41.38  MnO2
Realgar          -3.66  -23.60  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -23.89  -44.14  -20.25  FeAsO4:2H2O
Siderite         -1.52  -12.41  -10.89  FeCO3
Siderite(d)(3)   -1.96  -12.41  -10.45  FeCO3
Sulfur           -4.27  -19.30  -15.03  S
Thenardite      -13.26  -13.44   -0.18  Na2SO4
Thermonatrite   -12.46  -12.33    0.13  Na2CO3:H2O
Trona           -18.14  -18.93   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.76  -11.32   -8.56  BaCO3

Reaction step 6.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.84   17.76   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.969e-002 -3.096e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002 -9.627e-007
Manganite          -10.49   14.85   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.517e-004  2.517e-004
Siderite(d)(3)      -1.77  -12.22  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.84  -11.40   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.385e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.223e-006       0.986  5.223e-006      -5.282
Hfo_sOHCa+2      7.115e-008       0.013  7.115e-008      -7.148
Hfo_sOFe+        2.156e-009       0.000  2.156e-009      -8.666
Hfo_sOH          2.085e-009       0.000  2.085e-009      -8.681
Hfo_sO-          3.429e-010       0.000  3.429e-010      -9.465
Hfo_sOH2+        2.906e-010       0.000  2.906e-010      -9.537
Hfo_sOHBa+2      2.630e-010       0.000  2.630e-010      -9.580

Hfo           
 1.385e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        1.177e-004       0.555  1.177e-004      -3.929
Hfo_wOH          5.914e-005       0.279  5.914e-005      -4.228
Hfo_wOMg+        1.212e-005       0.057  1.212e-005      -4.917
Hfo_wO-          9.724e-006       0.046  9.724e-006      -5.012
Hfo_wOH2+        8.241e-006       0.039  8.241e-006      -5.084
Hfo_wOCa+        4.274e-006       0.020  4.274e-006      -5.369
Hfo_wOFe+        5.705e-007       0.003  5.705e-007      -6.244
Hfo_wOFeOH       2.149e-007       0.001  2.149e-007      -6.668
Hfo_wH2AsO3      3.193e-008       0.000  3.193e-008      -7.496
Hfo_wOHSO4-2     2.519e-010       0.000  2.519e-010      -9.599
Hfo_wOBa+        2.283e-010       0.000  2.283e-010      -9.641
Hfo_wSO4-        1.759e-011       0.000  1.759e-011     -10.755
Hfo_wOHAsO4-3    2.962e-013       0.000  2.962e-013     -12.528
Hfo_wHAsO4-      1.287e-016       0.000  1.287e-016     -15.890
Hfo_wH2AsO4      5.804e-019       0.000  5.804e-019     -18.236



Mno           
-1.215e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.606e-027       0.000  2.606e-027     -26.584
Mno_O3-2         6.131e-029       0.000  6.131e-029     -28.212
Mno_O3Ca         1.617e-029       0.000  1.617e-029     -28.791
Mno_O3HMn+       2.557e-030       0.000  2.557e-030     -29.592
Mno_O3Na-        1.343e-030       0.000  1.343e-030     -29.872
Mno_O3Mg         9.802e-031       0.000  9.802e-031     -30.009
Mno_O3Ba         4.065e-031       0.000  4.065e-031     -30.391
Mno_O3H-         1.508e-031       0.000  1.508e-031     -30.821
Mno_O3HCa+       1.385e-032       0.000  1.385e-032     -31.859
Mno_O3HBa+       6.227e-034       0.000  6.226e-034     -33.206
Mno_O3HMg+       5.684e-034       0.000  5.684e-034     -33.245
Mno_O3HNa        3.082e-034       0.000  3.082e-034     -33.511
Mno_O3H2         2.787e-037       0.000  2.787e-037     -36.555
Mno_O3H3+        1.378e-043       0.000  1.378e-043     -42.861
Mno_O3H3Cl       3.557e-046       0.000  3.557e-046     -45.449

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.990e-007  2.990e-007
Ba               5.454e-007  5.454e-007
C                1.825e-003  1.825e-003
Ca               4.598e-004  4.598e-004
Cl               9.873e-005  9.873e-005
Fe               1.132e-006  1.132e-006
K                1.893e-005  1.893e-005
Mg               7.275e-005  7.275e-005
Mn               9.358e-005  9.358e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.146      Charge balance
                                       pe  =  -5.236      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.167e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.731e-003
                       Total CO2 (mol/kg)  =  1.538e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.391e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -10.81
                               Iterations  =  44
                                  Total H  = 1.110156e+002
                                  Total O  = 5.551099e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.475e-006  1.401e-006    -5.831    -5.854    -0.022
   H+                    7.497e-009  7.146e-009    -8.125    -8.146    -0.021
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.990e-007
   AsS(OH)(HS)-          2.967e-007  2.818e-007    -6.528    -6.550    -0.022
   H3AsO3                2.099e-009  2.101e-009    -8.678    -8.678     0.000



   H2AsO3-               2.191e-010  2.081e-010    -9.659    -9.682    -0.022
   HAsO3-2               7.137e-017  5.811e-017   -16.146   -16.236    -0.089
   H4AsO3+               7.829e-018  7.437e-018   -17.106   -17.129    -0.022
   As3S4(HS)2-           1.907e-018  1.812e-018   -17.720   -17.742    -0.022
   AsO3-3                2.577e-024  1.622e-024   -23.589   -23.790    -0.201
As(5)           5.623e-016
   HAsO4-2               5.164e-016  4.204e-016   -15.287   -15.376    -0.089
   H2AsO4-               4.571e-017  4.342e-017   -16.340   -16.362    -0.022
   AsO4-3                2.092e-019  1.317e-019   -18.679   -18.880    -0.201
   H3AsO4                6.188e-023  6.191e-023   -22.208   -22.208     0.000
Ba              5.454e-007
   Ba+2                  5.371e-007  4.373e-007    -6.270    -6.359    -0.089
   BaHCO3+               6.092e-009  5.787e-009    -8.215    -8.238    -0.022
   BaCO3                 2.046e-009  2.047e-009    -8.689    -8.689     0.000
   BaSO4                 1.513e-010  1.513e-010    -9.820    -9.820     0.000
   BaOH+                 2.183e-012  2.073e-012   -11.661   -11.683    -0.022
C(-4)           2.872e-004
   CH4                   2.872e-004  2.874e-004    -3.542    -3.542     0.000
C(4)            1.538e-003
   HCO3-                 1.452e-003  1.381e-003    -2.838    -2.860    -0.022
   MnCO3                 3.234e-005  3.236e-005    -4.490    -4.490     0.000
   CO2                   2.217e-005  2.218e-005    -4.654    -4.654     0.000
   CO3-2                 1.109e-005  9.062e-006    -4.955    -5.043    -0.088
   CaHCO3+               6.777e-006  6.438e-006    -5.169    -5.191    -0.022
   MnHCO3+               5.824e-006  5.532e-006    -5.235    -5.257    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               9.912e-007  9.415e-007    -6.004    -6.026    -0.022
   MgCO3                 5.037e-007  5.039e-007    -6.298    -6.298     0.000
   NaHCO3                1.603e-007  1.604e-007    -6.795    -6.795     0.000
   NaCO3-                3.670e-008  3.486e-008    -7.435    -7.458    -0.022
   FeCO3                 1.430e-008  1.431e-008    -7.845    -7.844     0.000
   FeHCO3+               9.568e-009  9.089e-009    -8.019    -8.041    -0.022
   BaHCO3+               6.092e-009  5.787e-009    -8.215    -8.238    -0.022
   BaCO3                 2.046e-009  2.047e-009    -8.689    -8.689     0.000
Ca              4.598e-004
   Ca+2                  4.474e-004  3.656e-004    -3.349    -3.437    -0.088
   CaHCO3+               6.777e-006  6.438e-006    -5.169    -5.191    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.035e-008  5.037e-008    -7.298    -7.298     0.000
   CaOH+                 8.937e-009  8.490e-009    -8.049    -8.071    -0.022
   CaHSO4+               2.220e-015  2.109e-015   -14.654   -14.676    -0.022
Cl              9.873e-005
   Cl-                   9.871e-005  9.373e-005    -4.006    -4.028    -0.022
   MnCl+                 1.807e-008  1.717e-008    -7.743    -7.765    -0.022
   FeCl+                 8.966e-012  8.517e-012   -11.047   -11.070    -0.022
   MnCl2                 7.020e-013  7.024e-013   -12.154   -12.153     0.000
   MnCl3-                1.909e-017  1.813e-017   -16.719   -16.742    -0.022
   FeCl+2                1.269e-028  1.033e-028   -27.897   -27.986    -0.089
   FeCl2+                4.553e-032  4.325e-032   -31.342   -31.364    -0.022
   FeCl3                 4.052e-037  4.054e-037   -36.392   -36.392     0.000
Fe(2)           1.132e-006
   Fe(HS)2               1.009e-006  1.009e-006    -5.996    -5.996     0.000
   Fe+2                  8.085e-008  6.583e-008    -7.092    -7.182    -0.089
   Fe(HS)3-              1.517e-008  1.441e-008    -7.819    -7.841    -0.022
   FeCO3                 1.430e-008  1.431e-008    -7.845    -7.844     0.000
   FeHCO3+               9.568e-009  9.089e-009    -8.019    -8.041    -0.022
   FeOH+                 3.067e-009  2.913e-009    -8.513    -8.536    -0.022
   FeCl+                 8.966e-012  8.517e-012   -11.047   -11.070    -0.022
   FeSO4                 8.080e-012  8.084e-012   -11.093   -11.092     0.000
   Fe(OH)2               3.468e-012  3.469e-012   -11.460   -11.460     0.000
   Fe(OH)3-              1.899e-014  1.804e-014   -13.721   -13.744    -0.022
   FeHSO4+               3.998e-019  3.797e-019   -18.398   -18.421    -0.022
Fe(3)           3.284e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              3.700e-015  3.515e-015   -14.432   -14.454    -0.022
   Fe(OH)2+              1.608e-015  1.528e-015   -14.794   -14.816    -0.022
   FeOH+2                4.050e-020  3.297e-020   -19.393   -19.482    -0.089



   Fe+3                  5.796e-026  3.649e-026   -25.237   -25.438    -0.201
   FeSO4+                2.909e-028  2.763e-028   -27.536   -27.559    -0.022
   FeCl+2                1.269e-028  1.033e-028   -27.897   -27.986    -0.089
   FeCl2+                4.553e-032  4.325e-032   -31.342   -31.364    -0.022
   Fe(SO4)2-             4.395e-033  4.175e-033   -32.357   -32.379    -0.022
   FeHSO4+2              6.495e-036  5.288e-036   -35.187   -35.277    -0.089
   FeCl3                 4.052e-037  4.054e-037   -36.392   -36.392     0.000
   Fe2(OH)2+4            6.659e-038  2.926e-038   -37.177   -37.534    -0.357
   Fe3(OH)4+5            0.000e+000  0.000e+000   -49.472   -50.030    -0.558
H(0)            2.145e-009
   H2                    1.072e-009  1.073e-009    -8.970    -8.969     0.000
K               1.893e-005
   K+                    1.893e-005  1.797e-005    -4.723    -4.745    -0.022
   KSO4-                 9.181e-011  8.721e-011   -10.037   -10.059    -0.022
Mg              7.275e-005
   Mg+2                  7.121e-005  5.828e-005    -4.147    -4.234    -0.087
   MgHCO3+               9.912e-007  9.415e-007    -6.004    -6.026    -0.022
   MgCO3                 5.037e-007  5.039e-007    -6.298    -6.298     0.000
   MgOH+                 3.117e-008  2.961e-008    -7.506    -7.529    -0.022
   MgSO4                 9.430e-009  9.435e-009    -8.025    -8.025     0.000
Mn(2)           9.358e-005
   Mn+2                  5.522e-005  4.496e-005    -4.258    -4.347    -0.089
   MnCO3                 3.234e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               5.824e-006  5.532e-006    -5.235    -5.257    -0.022
   MnOH+                 1.702e-007  1.617e-007    -6.769    -6.791    -0.022
   MnCl+                 1.807e-008  1.717e-008    -7.743    -7.765    -0.022
   MnSO4                 5.518e-009  5.521e-009    -8.258    -8.258     0.000
   MnCl2                 7.020e-013  7.024e-013   -12.154   -12.153     0.000
   Mn(OH)3-              2.055e-015  1.952e-015   -14.687   -14.709    -0.022
   MnCl3-                1.909e-017  1.813e-017   -16.719   -16.742    -0.022
Mn(3)           1.281e-035
   Mn+3                  1.281e-035  8.065e-036   -34.893   -35.093    -0.201
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -78.475   -78.565    -0.089
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.162   -93.185    -0.022
Na              2.176e-004
   Na+                   2.174e-004  2.066e-004    -3.663    -3.685    -0.022
   NaHCO3                1.603e-007  1.604e-007    -6.795    -6.795     0.000
   NaCO3-                3.670e-008  3.486e-008    -7.435    -7.458    -0.022
   NaSO4-                7.528e-010  7.151e-010    -9.123    -9.146    -0.022
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.441   -74.441     0.000
S(-2)           2.075e-004
   HS-                   1.381e-004  1.312e-004    -3.860    -3.882    -0.022
   H2S                   8.190e-006  8.194e-006    -5.087    -5.086     0.000
   S5-2                  5.609e-006  4.664e-006    -5.251    -5.331    -0.080
   S4-2                  3.288e-006  2.721e-006    -5.483    -5.565    -0.082
   S6-2                  2.890e-006  2.414e-006    -5.539    -5.617    -0.078
   Fe(HS)2               1.009e-006  1.009e-006    -5.996    -5.996     0.000
   AsS(OH)(HS)-          2.967e-007  2.818e-007    -6.528    -6.550    -0.022
   Fe(HS)3-              1.517e-008  1.441e-008    -7.819    -7.841    -0.022
   S-2                   2.723e-009  2.217e-009    -8.565    -8.654    -0.089
   S3-2                  1.165e-009  9.588e-010    -8.934    -9.018    -0.084
   S2-2                  6.637e-011  5.442e-011   -10.178   -10.264    -0.086
   As3S4(HS)2-           1.907e-018  1.812e-018   -17.720   -17.742    -0.022
S(6)            9.124e-007
   SO4-2                 8.461e-007  6.906e-007    -6.073    -6.161    -0.088
   CaSO4                 5.035e-008  5.037e-008    -7.298    -7.298     0.000
   MgSO4                 9.430e-009  9.435e-009    -8.025    -8.025     0.000
   MnSO4                 5.518e-009  5.521e-009    -8.258    -8.258     0.000
   NaSO4-                7.528e-010  7.151e-010    -9.123    -9.146    -0.022
   BaSO4                 1.513e-010  1.513e-010    -9.820    -9.820     0.000
   KSO4-                 9.181e-011  8.721e-011   -10.037   -10.059    -0.022
   FeSO4                 8.080e-012  8.084e-012   -11.093   -11.092     0.000
   HSO4-                 5.051e-013  4.798e-013   -12.297   -12.319    -0.022
   CaHSO4+               2.220e-015  2.109e-015   -14.654   -14.676    -0.022



   FeHSO4+               3.998e-019  3.797e-019   -18.398   -18.421    -0.022
   FeSO4+                2.909e-028  2.763e-028   -27.536   -27.559    -0.022
   Fe(SO4)2-             4.395e-033  4.175e-033   -32.357   -32.379    -0.022
   FeHSO4+2              6.495e-036  5.288e-036   -35.187   -35.277    -0.089

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.98  -17.36   -1.38  As2O3
Artinite         -6.82    2.78    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.64  -44.42    8.23  As2O5
As2S3(am)        -8.54  -53.44  -44.90  As2S3
As_native        -4.87  -17.41  -12.53  As
Ba3(AsO4)2       -6.73  -56.84  -50.11  Ba3(AsO4)2
Barite           -2.55  -12.52   -9.97  BaSO4
Birnessite      -25.84   17.76   43.60  MnO2
Bixbyite        -20.70  -21.31   -0.61  Mn2O3
Brucite          -4.78   12.06   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -29.17  -48.07  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.68   -3.54   -2.86  CH4
Claudetite      -16.02  -17.36   -1.34  As2O3
CO2(g)           -3.19   -4.65   -1.47  CO2
Dolomite         -0.67  -17.76  -17.09  CaMg(CO3)2
Dolomite(d)      -1.22  -17.76  -16.54  CaMg(CO3)2
Epsomite         -8.26  -10.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.61   -4.65   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.00   -2.92   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          4.03  -41.00  -45.03  Fe3S4
Gypsum           -5.02   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.09   -5.09   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -19.38   41.65   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.34  -36.31  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.29  -25.05   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.32  -45.15   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.29  -44.50   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.16  -43.44   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.52  -47.91   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.73   -2.92   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.25   -9.28   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -10.49   14.85   25.34  MnOOH
Melanterite     -11.13  -13.34   -2.21  FeSO4:7H2O
Mirabilite      -12.42  -13.53   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.96  -88.67   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -22.10  -50.80  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.11  -12.40    2.71  MnCl2:4H2O
MnS(Green)       -3.88   -0.08    3.80  MnS
MnSO4           -13.18  -10.51    2.67  MnSO4
Nahcolite        -6.00   -6.54   -0.55  NaHCO3
Natron          -11.10  -12.41   -1.31  Na2CO3:10H2O
Nesquehonite     -3.66   -9.28   -5.62  MgCO3:3H2O
Nsutite         -24.80   17.76   42.56  MnO2
O2(g)           -71.55  -74.44   -2.89  O2
Orpiment         -7.14  -53.44  -46.30  As2S3
Portlandite      -9.95   12.85   22.80  Ca(OH)2



Pyrite            9.35   -9.13  -18.48  FeS2
Pyrochroite      -3.26   11.94   15.20  Mn(OH)2
Pyrolusite      -23.62   17.76   41.38  MnO2
Realgar          -3.67  -23.62  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.07  -44.32  -20.25  FeAsO4:2H2O
Siderite         -1.33  -12.22  -10.89  FeCO3
Siderite(d)(3)   -1.77  -12.22  -10.45  FeCO3
Sulfur           -4.10  -19.13  -15.03  S
Thenardite      -13.35  -13.53   -0.18  Na2SO4
Thermonatrite   -12.54  -12.41    0.13  Na2CO3:H2O
Trona           -18.16  -18.96   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.84  -11.40   -8.56  BaCO3

Reaction step 7.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.99   17.62   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.962e-002 -3.847e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002 -2.055e-006
Manganite          -10.64   14.70   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.452e-004  2.452e-004
Siderite(d)(3)      -1.62  -12.07  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.91  -11.47   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.372e-004  Surface charge, eq

Hfo_s         
 5.299e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.202e-006       0.982  5.202e-006      -5.284
Hfo_sOHCa+2      9.101e-008       0.017  9.101e-008      -7.041
Hfo_sOFe+        3.050e-009       0.001  3.050e-009      -8.516
Hfo_sOH          2.317e-009       0.000  2.317e-009      -8.635
Hfo_sOH2+        4.146e-010       0.000  4.146e-010      -9.382
Hfo_sO-          2.965e-010       0.000  2.965e-010      -9.528
Hfo_sOHBa+2      2.888e-010       0.000  2.888e-010      -9.539



Hfo           
 1.372e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        1.134e-004       0.535  1.134e-004      -3.945
Hfo_wOH          6.359e-005       0.300  6.359e-005      -4.197
Hfo_wOH2+        1.138e-005       0.054  1.138e-005      -4.944
Hfo_wOMg+        1.029e-005       0.049  1.029e-005      -4.988
Hfo_wO-          8.139e-006       0.038  8.139e-006      -5.089
Hfo_wOCa+        4.119e-006       0.019  4.119e-006      -5.385
Hfo_wOFe+        7.813e-007       0.004  7.813e-007      -6.107
Hfo_wOFeOH       2.291e-007       0.001  2.291e-007      -6.640
Hfo_wH2AsO3      2.513e-008       0.000  2.513e-008      -7.600
Hfo_wOHSO4-2     2.350e-010       0.000  2.350e-010      -9.629
Hfo_wOBa+        1.889e-010       0.000  1.889e-010      -9.724
Hfo_wSO4-        2.108e-011       0.000  2.108e-011     -10.676
Hfo_wOHAsO4-3    1.118e-013       0.000  1.118e-013     -12.951
Hfo_wHAsO4-      8.020e-017       0.000  8.020e-017     -16.096
Hfo_wH2AsO4      4.644e-019       0.000  4.644e-019     -18.333

Mno           
-2.617e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.526e-031       0.000  6.526e-031     -30.185
Mno_O3-2         1.333e-032       0.000  1.333e-032     -31.875
Mno_O3Ca         4.049e-033       0.000  4.049e-033     -32.393
Mno_O3HMn+       8.227e-034       0.000  8.227e-034     -33.085
Mno_O3Na-        2.912e-034       0.000  2.912e-034     -33.536
Mno_O3Mg         2.162e-034       0.000  2.162e-034     -33.665
Mno_O3Ba         8.741e-035       0.000  8.741e-035     -34.058
Mno_O3H-         4.214e-035       0.000  4.214e-035     -34.375
Mno_O3HCa+       4.454e-036       0.000  4.454e-036     -35.351
Mno_O3HBa+       1.720e-037       0.000  1.720e-037     -36.765
Mno_O3HMg+       1.610e-037       0.000  1.610e-037     -36.793
Mno_O3HNa        8.587e-038       0.000  8.587e-038     -37.066
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        6.350e-047       0.000  6.350e-047     -46.197
Mno_O3H3Cl       1.635e-049       0.000  1.635e-049     -48.787

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.058e-007  3.058e-007
Ba               5.454e-007  5.454e-007
C                2.106e-003  2.106e-003
Ca               5.350e-004  5.350e-004
Cl               9.873e-005  9.873e-005
Fe               1.998e-006  1.998e-006
K                1.893e-005  1.893e-005
Mg               7.458e-005  7.458e-005
Mn               1.043e-004  1.043e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.037      Charge balance
                                       pe  =  -5.124      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  2.419e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.907e-003
                       Total CO2 (mol/kg)  =  1.722e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.378e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -9.71
                               Iterations  =  34
                                  Total H  = 1.110160e+002
                                  Total O  = 5.551144e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.151e-006  1.091e-006    -5.939    -5.962    -0.024
   H+                    9.653e-009  9.179e-009    -8.015    -8.037    -0.022
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.058e-007
   AsS(OH)(HS)-          3.041e-007  2.881e-007    -6.517    -6.540    -0.024
   H3AsO3                1.537e-009  1.537e-009    -8.813    -8.813     0.000
   H2AsO3-               1.252e-010  1.186e-010    -9.902    -9.926    -0.024
   HAsO3-2               3.201e-017  2.578e-017   -16.495   -16.589    -0.094
   H4AsO3+               7.381e-018  6.992e-018   -17.132   -17.155    -0.024
   As3S4(HS)2-           3.372e-018  3.194e-018   -17.472   -17.496    -0.024
   AsO3-3                9.120e-025  5.604e-025   -24.040   -24.252    -0.212
As(5)           2.621e-016
   HAsO4-2               2.355e-016  1.897e-016   -15.628   -15.722    -0.094
   H2AsO4-               2.656e-017  2.516e-017   -16.576   -16.599    -0.024
   AsO4-3                7.529e-020  4.626e-020   -19.123   -19.335    -0.212
   H3AsO4                4.606e-023  4.608e-023   -22.337   -22.336     0.000
Ba              5.454e-007
   Ba+2                  5.367e-007  4.323e-007    -6.270    -6.364    -0.094
   BaHCO3+               6.736e-009  6.382e-009    -8.172    -8.195    -0.024
   BaCO3                 1.756e-009  1.757e-009    -8.755    -8.755     0.000
   BaSO4                 1.298e-010  1.299e-010    -9.887    -9.886     0.000
   BaOH+                 1.684e-012  1.596e-012   -11.774   -11.797    -0.024
C(-4)           3.849e-004
   CH4                   3.849e-004  3.851e-004    -3.415    -3.414     0.000
C(4)            1.722e-003
   HCO3-                 1.624e-003  1.540e-003    -2.789    -2.812    -0.023
   MnCO3                 3.234e-005  3.236e-005    -4.490    -4.490     0.000
   CO2                   3.177e-005  3.179e-005    -4.498    -4.498     0.000
   CO3-2                 9.730e-006  7.869e-006    -5.012    -5.104    -0.092
   CaHCO3+               8.729e-006  8.269e-006    -5.059    -5.083    -0.024
   MnHCO3+               7.501e-006  7.106e-006    -5.125    -5.148    -0.024
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               1.124e-006  1.065e-006    -5.949    -5.973    -0.024
   MgCO3                 4.436e-007  4.439e-007    -6.353    -6.353     0.000
   NaHCO3                1.783e-007  1.784e-007    -6.749    -6.749     0.000
   NaCO3-                3.187e-008  3.019e-008    -7.497    -7.520    -0.024
   FeCO3                 2.032e-008  2.033e-008    -7.692    -7.692     0.000
   FeHCO3+               1.751e-008  1.659e-008    -7.757    -7.780    -0.024
   BaHCO3+               6.736e-009  6.382e-009    -8.172    -8.195    -0.024
   BaCO3                 1.756e-009  1.757e-009    -8.755    -8.755     0.000
Ca              5.350e-004
   Ca+2                  5.206e-004  4.210e-004    -3.283    -3.376    -0.092
   CaHCO3+               8.729e-006  8.269e-006    -5.059    -5.083    -0.024
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.032e-008  5.035e-008    -7.298    -7.298     0.000
   CaOH+                 8.034e-009  7.611e-009    -8.095    -8.119    -0.024
   CaHSO4+               2.858e-015  2.707e-015   -14.544   -14.567    -0.024
Cl              9.873e-005
   Cl-                   9.871e-005  9.347e-005    -4.006    -4.029    -0.024
   MnCl+                 2.081e-008  1.971e-008    -7.682    -7.705    -0.024
   FeCl+                 1.467e-011  1.390e-011   -10.834   -10.857    -0.024



   MnCl2                 8.039e-013  8.043e-013   -12.095   -12.095     0.000
   MnCl3-                2.186e-017  2.071e-017   -16.660   -16.684    -0.024
   FeCl+2                2.711e-028  2.183e-028   -27.567   -27.661    -0.094
   FeCl2+                9.621e-032  9.114e-032   -31.017   -31.040    -0.024
   FeCl3                 8.515e-037  8.519e-037   -36.070   -36.070     0.000
Fe(2)           1.998e-006
   Fe(HS)2               1.794e-006  1.795e-006    -5.746    -5.746     0.000
   Fe+2                  1.337e-007  1.077e-007    -6.874    -6.968    -0.094
   Fe(HS)3-              2.823e-008  2.674e-008    -7.549    -7.573    -0.024
   FeCO3                 2.032e-008  2.033e-008    -7.692    -7.692     0.000
   FeHCO3+               1.751e-008  1.659e-008    -7.757    -7.780    -0.024
   FeOH+                 3.917e-009  3.710e-009    -8.407    -8.431    -0.024
   FeCl+                 1.467e-011  1.390e-011   -10.834   -10.857    -0.024
   FeSO4                 1.148e-011  1.148e-011   -10.940   -10.940     0.000
   Fe(OH)2               3.439e-012  3.441e-012   -11.464   -11.463     0.000
   Fe(OH)3-              1.470e-014  1.393e-014   -13.833   -13.856    -0.024
   FeHSO4+               7.312e-019  6.927e-019   -18.136   -18.159    -0.024
Fe(3)           3.249e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              2.889e-015  2.736e-015   -14.539   -14.563    -0.024
   Fe(OH)2+              2.071e-015  1.962e-015   -14.684   -14.707    -0.024
   FeOH+2                6.754e-020  5.440e-020   -19.170   -19.264    -0.094
   Fe+3                  1.259e-025  7.733e-026   -24.900   -25.112    -0.212
   FeSO4+                5.366e-028  5.083e-028   -27.270   -27.294    -0.024
   FeCl+2                2.711e-028  2.183e-028   -27.567   -27.661    -0.094
   FeCl2+                9.621e-032  9.114e-032   -31.017   -31.040    -0.024
   Fe(SO4)2-             7.038e-033  6.667e-033   -32.153   -32.176    -0.024
   FeHSO4+2              1.551e-035  1.249e-035   -34.809   -34.903    -0.094
   FeCl3                 8.515e-037  8.519e-037   -36.070   -36.070     0.000
   Fe2(OH)2+4            1.893e-037  7.964e-038   -36.723   -37.099    -0.376
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.898   -49.486    -0.588
H(0)            2.109e-009
   H2                    1.054e-009  1.055e-009    -8.977    -8.977     0.000
K               1.893e-005
   K+                    1.893e-005  1.792e-005    -4.723    -4.747    -0.024
   KSO4-                 7.969e-011  7.549e-011   -10.099   -10.122    -0.024
Mg              7.458e-005
   Mg+2                  7.298e-005  5.911e-005    -4.137    -4.228    -0.092
   MgHCO3+               1.124e-006  1.065e-006    -5.949    -5.973    -0.024
   MgCO3                 4.436e-007  4.439e-007    -6.353    -6.353     0.000
   MgOH+                 2.468e-008  2.338e-008    -7.608    -7.631    -0.024
   MgSO4                 8.302e-009  8.307e-009    -8.081    -8.081     0.000
Mn(2)           1.043e-004
   Mn+2                  6.428e-005  5.177e-005    -4.192    -4.286    -0.094
   MnCO3                 3.234e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               7.501e-006  7.106e-006    -5.125    -5.148    -0.024
   MnOH+                 1.530e-007  1.450e-007    -6.815    -6.839    -0.024
   MnCl+                 2.081e-008  1.971e-008    -7.682    -7.705    -0.024
   MnSO4                 5.516e-009  5.519e-009    -8.258    -8.258     0.000
   MnCl2                 8.039e-013  8.043e-013   -12.095   -12.095     0.000
   Mn(OH)3-              1.120e-015  1.061e-015   -14.951   -14.974    -0.024
   MnCl3-                2.186e-017  2.071e-017   -16.660   -16.684    -0.024
Mn(3)           1.958e-035
   Mn+3                  1.958e-035  1.203e-035   -34.708   -34.920    -0.212
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -78.830   -78.924    -0.094
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.408   -93.431    -0.024
Na              2.176e-004
   Na+                   2.174e-004  2.060e-004    -3.663    -3.686    -0.023
   NaHCO3                1.783e-007  1.784e-007    -6.749    -6.749     0.000
   NaCO3-                3.187e-008  3.019e-008    -7.497    -7.520    -0.024
   NaSO4-                6.534e-010  6.190e-010    -9.185    -9.208    -0.024
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.427   -74.427     0.000
S(-2)           2.076e-004
   HS-                   1.444e-004  1.368e-004    -3.841    -3.864    -0.024



   H2S                   1.097e-005  1.098e-005    -4.960    -4.960     0.000
   S5-2                  4.593e-006  3.786e-006    -5.338    -5.422    -0.084
   S4-2                  2.694e-006  2.209e-006    -5.570    -5.656    -0.086
   S6-2                  2.365e-006  1.960e-006    -5.626    -5.708    -0.082
   Fe(HS)2               1.794e-006  1.795e-006    -5.746    -5.746     0.000
   AsS(OH)(HS)-          3.041e-007  2.881e-007    -6.517    -6.540    -0.024
   Fe(HS)3-              2.823e-008  2.674e-008    -7.549    -7.573    -0.024
   S-2                   2.235e-009  1.800e-009    -8.651    -8.745    -0.094
   S3-2                  9.548e-010  7.784e-010    -9.020    -9.109    -0.089
   S2-2                  5.443e-011  4.418e-011   -10.264   -10.355    -0.091
   As3S4(HS)2-           3.372e-018  3.194e-018   -17.472   -17.496    -0.024
S(6)            8.073e-007
   SO4-2                 7.423e-007  5.995e-007    -6.129    -6.222    -0.093
   CaSO4                 5.032e-008  5.035e-008    -7.298    -7.298     0.000
   MgSO4                 8.302e-009  8.307e-009    -8.081    -8.081     0.000
   MnSO4                 5.516e-009  5.519e-009    -8.258    -8.258     0.000
   NaSO4-                6.534e-010  6.190e-010    -9.185    -9.208    -0.024
   BaSO4                 1.298e-010  1.299e-010    -9.887    -9.886     0.000
   KSO4-                 7.969e-011  7.549e-011   -10.099   -10.122    -0.024
   FeSO4                 1.148e-011  1.148e-011   -10.940   -10.940     0.000
   HSO4-                 5.647e-013  5.350e-013   -12.248   -12.272    -0.024
   CaHSO4+               2.858e-015  2.707e-015   -14.544   -14.567    -0.024
   FeHSO4+               7.312e-019  6.927e-019   -18.136   -18.159    -0.024
   FeSO4+                5.366e-028  5.083e-028   -27.270   -27.294    -0.024
   Fe(SO4)2-             7.038e-033  6.667e-033   -32.153   -32.176    -0.024
   FeHSO4+2              1.551e-035  1.249e-035   -34.809   -34.903    -0.094

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.25  -17.63   -1.38  As2O3
Artinite         -7.09    2.51    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.90  -44.67    8.23  As2O5
As2S3(am)        -8.43  -53.33  -44.90  As2S3
As_native        -5.02  -17.55  -12.53  As
Ba3(AsO4)2       -7.65  -57.76  -50.11  Ba3(AsO4)2
Barite           -2.62  -12.59   -9.97  BaSO4
Birnessite      -25.99   17.62   43.60  MnO2
Bixbyite        -21.01  -21.62   -0.61  Mn2O3
Brucite          -4.99   11.85   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -29.89  -48.80  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.55   -3.41   -2.86  CH4
Claudetite      -16.29  -17.63   -1.34  As2O3
CO2(g)           -3.03   -4.50   -1.47  CO2
Dolomite         -0.72  -17.81  -17.09  CaMg(CO3)2
Dolomite(d)      -1.27  -17.81  -16.54  CaMg(CO3)2
Epsomite         -8.31  -10.45   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.58   -4.62   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.12   -2.79   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          4.54  -40.50  -45.03  Fe3S4
Gypsum           -5.02   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.83   -8.98   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.96   -4.96   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -19.84   41.19   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.51  -36.48  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.72  -25.48   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.10  -44.93   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -35.09  -44.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.96  -43.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.20  -47.59   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.85   -2.79   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.30   -9.33   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -10.64   14.70   25.34  MnOOH
Melanterite     -10.98  -13.19   -2.21  FeSO4:7H2O
Mirabilite      -12.48  -13.59   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.80  -88.51   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -22.82  -51.53  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.05  -12.34    2.71  MnCl2:4H2O
MnS(Green)       -3.91   -0.11    3.80  MnS
MnSO4           -13.18  -10.51    2.67  MnSO4
Nahcolite        -5.95   -6.50   -0.55  NaHCO3
Natron          -11.17  -12.48   -1.31  Na2CO3:10H2O
Nesquehonite     -3.71   -9.33   -5.62  MgCO3:3H2O
Nsutite         -24.95   17.62   42.56  MnO2
O2(g)           -71.53  -74.43   -2.89  O2
Orpiment         -7.03  -53.33  -46.30  As2S3
Portlandite     -10.10   12.70   22.80  Ca(OH)2
Pyrite            9.61   -8.87  -18.48  FeS2
Pyrochroite      -3.41   11.79   15.20  Mn(OH)2
Pyrolusite      -23.76   17.62   41.38  MnO2
Realgar          -3.68  -23.63  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.20  -44.45  -20.25  FeAsO4:2H2O
Siderite         -1.18  -12.07  -10.89  FeCO3
Siderite(d)(3)   -1.62  -12.07  -10.45  FeCO3
Sulfur           -3.97  -18.99  -15.03  S
Thenardite      -13.42  -13.59   -0.18  Na2SO4
Thermonatrite   -12.60  -12.48    0.13  Na2CO3:H2O
Trona           -18.18  -18.97   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.91  -11.47   -8.56  BaCO3

Reaction step 8.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.11   17.49   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.954e-002 -4.566e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -3.425e-006



Manganite          -10.77   14.57   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.393e-004  2.393e-004
Siderite(d)(3)      -1.49  -11.94  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.96  -11.52   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.360e-004  Surface charge, eq

Hfo_s         
 5.298e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.179e-006       0.977  5.179e-006      -5.286
Hfo_sOHCa+2      1.119e-007       0.021  1.119e-007      -6.951
Hfo_sOFe+        4.083e-009       0.001  4.083e-009      -8.389
Hfo_sOH          2.535e-009       0.000  2.535e-009      -8.596
Hfo_sOH2+        5.605e-010       0.000  5.605e-010      -9.251
Hfo_sOHBa+2      3.127e-010       0.000  3.127e-010      -9.505
Hfo_sO-          2.627e-010       0.000  2.627e-010      -9.581

Hfo           
 1.360e-004  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        1.089e-004       0.514  1.089e-004      -3.963
Hfo_wOH          6.713e-005       0.317  6.713e-005      -4.173
Hfo_wOH2+        1.484e-005       0.070  1.484e-005      -4.829
Hfo_wOMg+        8.869e-006       0.042  8.869e-006      -5.052
Hfo_wO-          6.956e-006       0.033  6.956e-006      -5.158
Hfo_wOCa+        3.956e-006       0.019  3.956e-006      -5.403
Hfo_wOFe+        1.009e-006       0.005  1.009e-006      -5.996
Hfo_wOFeOH       2.395e-007       0.001  2.395e-007      -6.621
Hfo_wH2AsO3      2.092e-008       0.000  2.092e-008      -7.679
Hfo_wOHSO4-2     2.216e-010       0.000  2.216e-010      -9.655
Hfo_wOBa+        1.598e-010       0.000  1.598e-010      -9.796
Hfo_wSO4-        2.455e-011       0.000  2.455e-011     -10.610
Hfo_wOHAsO4-3    5.037e-014       0.000  5.037e-014     -13.298
Hfo_wHAsO4-      5.512e-017       0.000  5.512e-017     -16.259
Hfo_wH2AsO4      3.943e-019       0.000  3.943e-019     -18.404

Mno           
-4.736e-034  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.343e-032       0.000  1.343e-032     -31.872
Mno_O3-2         2.442e-034       0.000  2.442e-034     -33.612
Mno_O3Ca         8.333e-035       0.000  8.333e-035     -34.079
Mno_O3HMn+       2.091e-035       0.000  2.091e-035     -34.680
Mno_O3Na-        5.320e-036       0.000  5.320e-036     -35.274
Mno_O3Mg         3.995e-036       0.000  3.995e-036     -35.399
Mno_O3Ba         1.584e-036       0.000  1.584e-036     -35.800
Mno_O3H-         9.532e-037       0.000  9.532e-037     -36.021
Mno_O3HCa+       1.132e-037       0.000  1.132e-037     -36.946
Mno_O3HBa+       3.849e-039       0.000  3.849e-039     -38.415
Mno_O3HMg+       3.675e-039       0.000  3.675e-039     -38.435
Mno_O3HNa        1.938e-039       0.000  1.938e-039     -38.713
Mno_O3H2         2.794e-042       0.000  2.794e-042     -41.554
Mno_O3H3+        2.192e-048       0.000  2.192e-048     -47.659
Mno_O3H3Cl       5.628e-051       0.000  5.628e-051     -50.250



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.100e-007  3.100e-007
Ba               5.454e-007  5.454e-007
C                2.384e-003  2.384e-003
Ca               6.071e-004  6.071e-004
Cl               9.873e-005  9.873e-005
Fe               3.129e-006  3.129e-006
K                1.893e-005  1.893e-005
Mg               7.599e-005  7.599e-005
Mn               1.147e-004  1.147e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.945      Charge balance
                                       pe  =  -5.028      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.660e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.076e-003
                       Total CO2 (mol/kg)  =  1.901e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.367e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -8.84
                               Iterations  =  37
                                  Total H  = 1.110164e+002
                                  Total O  = 5.551188e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   9.343e-007  8.829e-007    -6.030    -6.054    -0.025
   H+                    1.195e-008  1.134e-008    -7.923    -7.945    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.100e-007
   AsS(OH)(HS)-          3.087e-007  2.917e-007    -6.510    -6.535    -0.025
   H3AsO3                1.212e-009  1.212e-009    -8.917    -8.916     0.000
   H2AsO3-               8.011e-011  7.570e-011   -10.096   -10.121    -0.025
   HAsO3-2               1.671e-017  1.332e-017   -16.777   -16.875    -0.098
   H4AsO3+               7.207e-018  6.811e-018   -17.142   -17.167    -0.025
   As3S4(HS)2-           5.355e-018  5.060e-018   -17.271   -17.296    -0.025
   AsO3-3                3.901e-025  2.344e-025   -24.409   -24.630    -0.221
As(5)           1.427e-016
   HAsO4-2               1.253e-016  9.996e-017   -15.902   -16.000    -0.098
   H2AsO4-               1.734e-017  1.638e-017   -16.761   -16.786    -0.025
   AsO4-3                3.284e-020  1.974e-020   -19.484   -19.705    -0.221
   H3AsO4                3.704e-023  3.706e-023   -22.431   -22.431     0.000
Ba              5.454e-007
   Ba+2                  5.364e-007  4.277e-007    -6.271    -6.369    -0.098
   BaHCO3+               7.345e-009  6.941e-009    -8.134    -8.159    -0.025
   BaCO3                 1.546e-009  1.547e-009    -8.811    -8.810     0.000
   BaSO4                 1.147e-010  1.148e-010    -9.940    -9.940     0.000
   BaOH+                 1.353e-012  1.278e-012   -11.869   -11.893    -0.025
C(-4)           4.830e-004
   CH4                   4.830e-004  4.833e-004    -3.316    -3.316     0.000
C(4)            1.901e-003
   HCO3-                 1.789e-003  1.693e-003    -2.747    -2.771    -0.024
   CO2                   4.313e-005  4.316e-005    -4.365    -4.365     0.000
   MnCO3                 3.234e-005  3.236e-005    -4.490    -4.490     0.000
   CaHCO3+               1.081e-005  1.021e-005    -4.966    -4.991    -0.025



   MnHCO3+               9.289e-006  8.778e-006    -5.032    -5.057    -0.025
   CO3-2                 8.740e-006  7.003e-006    -5.058    -5.155    -0.096
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               1.250e-006  1.181e-006    -5.903    -5.928    -0.025
   MgCO3                 3.983e-007  3.985e-007    -6.400    -6.400     0.000
   NaHCO3                1.955e-007  1.957e-007    -6.709    -6.709     0.000
   FeHCO3+               2.916e-008  2.755e-008    -7.535    -7.560    -0.025
   NaCO3-                2.836e-008  2.680e-008    -7.547    -7.572    -0.025
   FeCO3                 2.732e-008  2.734e-008    -7.564    -7.563     0.000
   BaHCO3+               7.345e-009  6.941e-009    -8.134    -8.159    -0.025
   BaCO3                 1.546e-009  1.547e-009    -8.811    -8.810     0.000
Ca              6.071e-004
   Ca+2                  5.907e-004  4.731e-004    -3.229    -3.325    -0.096
   CaHCO3+               1.081e-005  1.021e-005    -4.966    -4.991    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.049e-008  5.053e-008    -7.297    -7.296     0.000
   CaOH+                 7.327e-009  6.924e-009    -8.135    -8.160    -0.025
   CaHSO4+               3.551e-015  3.356e-015   -14.450   -14.474    -0.025
Cl              9.873e-005
   Cl-                   9.871e-005  9.324e-005    -4.006    -4.030    -0.025
   MnCl+                 2.338e-008  2.210e-008    -7.631    -7.656    -0.025
   FeCl+                 2.216e-011  2.094e-011   -10.654   -10.679    -0.025
   MnCl2                 8.988e-013  8.993e-013   -12.046   -12.046     0.000
   MnCl3-                2.444e-017  2.309e-017   -16.612   -16.637    -0.025
   FeCl+2                5.147e-028  4.105e-028   -27.288   -27.387    -0.098
   FeCl2+                1.809e-031  1.709e-031   -30.743   -30.767    -0.025
   FeCl3                 1.593e-036  1.594e-036   -35.798   -35.798     0.000
Fe(2)           3.129e-006
   Fe(HS)2               2.818e-006  2.820e-006    -5.550    -5.550     0.000
   Fe+2                  2.041e-007  1.627e-007    -6.690    -6.789    -0.098
   Fe(HS)3-              4.531e-008  4.282e-008    -7.344    -7.368    -0.025
   FeHCO3+               2.916e-008  2.755e-008    -7.535    -7.560    -0.025
   FeCO3                 2.732e-008  2.734e-008    -7.564    -7.563     0.000
   FeOH+                 4.803e-009  4.539e-009    -8.319    -8.343    -0.025
   FeCl+                 2.216e-011  2.094e-011   -10.654   -10.679    -0.025
   FeSO4                 1.548e-011  1.549e-011   -10.810   -10.810     0.000
   Fe(OH)2               3.405e-012  3.407e-012   -11.468   -11.468     0.000
   Fe(OH)3-              1.181e-014  1.116e-014   -13.928   -13.952    -0.025
   FeHSO4+               1.222e-018  1.155e-018   -17.913   -17.938    -0.025
Fe(3)           3.243e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.565e-015  2.424e-015   -14.591   -14.615    -0.025
   Fe(OH)4-              2.344e-015  2.215e-015   -14.630   -14.655    -0.025
   FeOH+2                1.041e-019  8.301e-020   -18.983   -19.081    -0.098
   Fe+3                  2.426e-025  1.458e-025   -24.615   -24.836    -0.221
   FeSO4+                9.054e-028  8.556e-028   -27.043   -27.068    -0.025
   FeCl+2                5.147e-028  4.105e-028   -27.288   -27.387    -0.098
   FeCl2+                1.809e-031  1.709e-031   -30.743   -30.767    -0.025
   Fe(SO4)2-             1.060e-032  1.002e-032   -31.975   -31.999    -0.025
   FeHSO4+2              3.257e-035  2.598e-035   -34.487   -34.585    -0.098
   FeCl3                 1.593e-036  1.594e-036   -35.798   -35.798     0.000
   Fe2(OH)2+4            4.585e-037  1.854e-037   -36.339   -36.732    -0.393
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.413   -49.027    -0.614
H(0)            2.068e-009
   H2                    1.034e-009  1.034e-009    -8.986    -8.985     0.000
K               1.893e-005
   K+                    1.893e-005  1.788e-005    -4.723    -4.748    -0.025
   KSO4-                 7.115e-011  6.724e-011   -10.148   -10.172    -0.025
Mg              7.599e-005
   Mg+2                  7.432e-005  5.964e-005    -4.129    -4.224    -0.096
   MgHCO3+               1.250e-006  1.181e-006    -5.903    -5.928    -0.025
   MgCO3                 3.983e-007  3.985e-007    -6.400    -6.400     0.000
   MgOH+                 2.021e-008  1.910e-008    -7.694    -7.719    -0.025
   MgSO4                 7.479e-009  7.484e-009    -8.126    -8.126     0.000
Mn(2)           1.147e-004
   Mn+2                  7.295e-005  5.818e-005    -4.137    -4.235    -0.098
   MnCO3                 3.234e-005  3.236e-005    -4.490    -4.490     0.000



   MnHCO3+               9.289e-006  8.778e-006    -5.032    -5.057    -0.025
   MnOH+                 1.396e-007  1.319e-007    -6.855    -6.880    -0.025
   MnCl+                 2.338e-008  2.210e-008    -7.631    -7.656    -0.025
   MnSO4                 5.534e-009  5.538e-009    -8.257    -8.257     0.000
   MnCl2                 8.988e-013  8.993e-013   -12.046   -12.046     0.000
   Mn(OH)3-              6.693e-016  6.325e-016   -15.174   -15.199    -0.025
   MnCl3-                2.444e-017  2.309e-017   -16.612   -16.637    -0.025
Mn(3)           2.806e-035
   Mn+3                  2.806e-035  1.686e-035   -34.552   -34.773    -0.221
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.125   -79.223    -0.098
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.610   -93.635    -0.025
Na              2.176e-004
   Na+                   2.174e-004  2.055e-004    -3.663    -3.687    -0.024
   NaHCO3                1.955e-007  1.957e-007    -6.709    -6.709     0.000
   NaCO3-                2.836e-008  2.680e-008    -7.547    -7.572    -0.025
   NaSO4-                5.835e-010  5.514e-010    -9.234    -9.259    -0.025
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.410   -74.409     0.000
S(-2)           2.076e-004
   HS-                   1.476e-004  1.394e-004    -3.831    -3.856    -0.025
   H2S                   1.381e-005  1.382e-005    -4.860    -4.859     0.000
   S5-2                  3.821e-006  3.125e-006    -5.418    -5.505    -0.087
   Fe(HS)2               2.818e-006  2.820e-006    -5.550    -5.550     0.000
   S4-2                  2.242e-006  1.823e-006    -5.649    -5.739    -0.090
   S6-2                  1.967e-006  1.617e-006    -5.706    -5.791    -0.085
   AsS(OH)(HS)-          3.087e-007  2.917e-007    -6.510    -6.535    -0.025
   Fe(HS)3-              4.531e-008  4.282e-008    -7.344    -7.368    -0.025
   S-2                   1.863e-009  1.485e-009    -8.730    -8.828    -0.098
   S3-2                  7.950e-010  6.424e-010    -9.100    -9.192    -0.093
   S2-2                  4.534e-011  3.646e-011   -10.344   -10.438    -0.095
   As3S4(HS)2-           5.355e-018  5.060e-018   -17.271   -17.296    -0.025
S(6)            7.335e-007
   SO4-2                 6.692e-007  5.353e-007    -6.174    -6.271    -0.097
   CaSO4                 5.049e-008  5.053e-008    -7.297    -7.296     0.000
   MgSO4                 7.479e-009  7.484e-009    -8.126    -8.126     0.000
   MnSO4                 5.534e-009  5.538e-009    -8.257    -8.257     0.000
   NaSO4-                5.835e-010  5.514e-010    -9.234    -9.259    -0.025
   BaSO4                 1.147e-010  1.148e-010    -9.940    -9.940     0.000
   KSO4-                 7.115e-011  6.724e-011   -10.148   -10.172    -0.025
   FeSO4                 1.548e-011  1.549e-011   -10.810   -10.810     0.000
   HSO4-                 6.244e-013  5.901e-013   -12.205   -12.229    -0.025
   CaHSO4+               3.551e-015  3.356e-015   -14.450   -14.474    -0.025
   FeHSO4+               1.222e-018  1.155e-018   -17.913   -17.938    -0.025
   FeSO4+                9.054e-028  8.556e-028   -27.043   -27.068    -0.025
   Fe(SO4)2-             1.060e-032  1.002e-032   -31.975   -31.999    -0.025
   FeHSO4+2              3.257e-035  2.598e-035   -34.487   -34.585    -0.098

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.45  -17.83   -1.38  As2O3
Artinite         -7.31    2.29    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.09  -44.86    8.23  As2O5
As2S3(am)        -8.34  -53.24  -44.90  As2S3
As_native        -5.14  -17.67  -12.53  As
Ba3(AsO4)2       -8.41  -58.52  -50.11  Ba3(AsO4)2
Barite           -2.67  -12.64   -9.97  BaSO4
Birnessite      -26.11   17.49   43.60  MnO2
Bixbyite        -21.26  -21.87   -0.61  Mn2O3
Brucite          -5.17   11.67   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.48  -49.38  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)           -0.46   -3.32   -2.86  CH4
Claudetite      -16.49  -17.83   -1.34  As2O3
CO2(g)           -2.90   -4.36   -1.47  CO2
Dolomite         -0.77  -17.86  -17.09  CaMg(CO3)2
Dolomite(d)      -1.32  -17.86  -16.54  CaMg(CO3)2
Epsomite         -8.36  -10.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.55   -4.59   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.22   -2.70   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          4.93  -40.10  -45.03  Fe3S4
Gypsum           -5.02   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.86   -4.86   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -20.23   40.80   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.65  -36.62  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.09  -25.85   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.90  -44.73   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.92  -44.13   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.79  -43.07   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.93  -47.32   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.95   -2.70   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.35   -9.38   -8.03  MgCO3
Magnetite         3.37    7.10    3.74  Fe3O4
Manganite       -10.77   14.57   25.34  MnOOH
Melanterite     -10.85  -13.06   -2.21  FeSO4:7H2O
Mirabilite      -12.53  -13.65   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.65  -88.36   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -23.41  -52.12  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.01  -12.30    2.71  MnCl2:4H2O
MnS(Green)       -3.95   -0.15    3.80  MnS
MnSO4           -13.18  -10.51    2.67  MnSO4
Nahcolite        -5.91   -6.46   -0.55  NaHCO3
Natron          -11.22  -12.53   -1.31  Na2CO3:10H2O
Nesquehonite     -3.76   -9.38   -5.62  MgCO3:3H2O
Nsutite         -25.07   17.49   42.56  MnO2
O2(g)           -71.52  -74.41   -2.89  O2
Orpiment         -6.94  -53.24  -46.30  As2S3
Portlandite     -10.23   12.57   22.80  Ca(OH)2
Pyrite            9.81   -8.66  -18.48  FeS2
Pyrochroite      -3.54   11.66   15.20  Mn(OH)2
Pyrolusite      -23.89   17.49   41.38  MnO2
Realgar          -3.69  -23.63  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.29  -44.54  -20.25  FeAsO4:2H2O
Siderite         -1.05  -11.94  -10.89  FeCO3
Siderite(d)(3)   -1.49  -11.94  -10.45  FeCO3
Sulfur           -3.86  -18.88  -15.03  S
Thenardite      -13.47  -13.65   -0.18  Na2SO4
Thermonatrite   -12.65  -12.53    0.13  Na2CO3:H2O
Trona           -18.19  -18.99   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.96  -11.52   -8.56  BaCO3

Reaction step 9.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.22   17.38   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.947e-002 -5.258e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.059e-002 -5.042e-006
Manganite          -10.88   14.46   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.337e-004  2.337e-004
Siderite(d)(3)      -1.38  -11.83  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.01  -11.57   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.351e-004  Surface charge, eq

Hfo_s         
 5.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.154e-006       0.973  5.155e-006      -5.288
Hfo_sOHCa+2      1.337e-007       0.025  1.337e-007      -6.874
Hfo_sOFe+        5.248e-009       0.001  5.248e-009      -8.280
Hfo_sOH          2.743e-009       0.001  2.743e-009      -8.562
Hfo_sOH2+        7.277e-010       0.000  7.277e-010      -9.138
Hfo_sOHBa+2      3.351e-010       0.000  3.351e-010      -9.475
Hfo_sO-          2.368e-010       0.000  2.368e-010      -9.626

Hfo           
 1.351e-004  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        1.044e-004       0.493  1.044e-004      -3.981
Hfo_wOH          6.991e-005       0.330  6.991e-005      -4.155
Hfo_wOH2+        1.855e-005       0.088  1.855e-005      -4.732
Hfo_wOMg+        7.740e-006       0.037  7.740e-006      -5.111
Hfo_wO-          6.037e-006       0.028  6.037e-006      -5.219
Hfo_wOCa+        3.791e-006       0.018  3.791e-006      -5.421
Hfo_wOFe+        1.248e-006       0.006  1.248e-006      -5.904
Hfo_wOFeOH       2.469e-007       0.001  2.469e-007      -6.607
Hfo_wH2AsO3      1.814e-008       0.000  1.814e-008      -7.741
Hfo_wOHSO4-2     2.092e-010       0.000  2.092e-010      -9.679
Hfo_wOBa+        1.373e-010       0.000  1.373e-010      -9.862
Hfo_wSO4-        2.782e-011       0.000  2.782e-011     -10.556
Hfo_wOHAsO4-3    2.578e-014       0.000  2.578e-014     -13.589
Hfo_wHAsO4-      4.062e-017       0.000  4.062e-017     -16.391
Hfo_wH2AsO4      3.488e-019       0.000  3.488e-019     -18.457



Mno           
-1.160e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.685e-031       0.000  3.685e-031     -30.434
Mno_O3-2         6.068e-033       0.000  6.068e-033     -32.217
Mno_O3Ca         2.286e-033       0.000  2.286e-033     -32.641
Mno_O3HMn+       6.886e-034       0.000  6.886e-034     -33.162
Mno_O3Na-        1.319e-034       0.000  1.319e-034     -33.880
Mno_O3Mg         9.982e-035       0.000  9.982e-035     -34.001
Mno_O3Ba         3.898e-035       0.000  3.898e-035     -34.409
Mno_O3H-         2.843e-035       0.000  2.843e-035     -34.546
Mno_O3HCa+       3.728e-036       0.000  3.728e-036     -35.429
Mno_O3HBa+       1.137e-037       0.000  1.137e-037     -36.944
Mno_O3HMg+       1.102e-037       0.000  1.102e-037     -36.958
Mno_O3HNa        5.765e-038       0.000  5.765e-038     -37.239
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        9.413e-047       0.000  9.413e-047     -46.026
Mno_O3H3Cl       2.412e-049       0.000  2.412e-049     -48.618

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.128e-007  3.128e-007
Ba               5.454e-007  5.454e-007
C                2.659e-003  2.659e-003
Ca               6.764e-004  6.764e-004
Cl               9.873e-005  9.873e-005
Fe               4.498e-006  4.498e-006
K                1.893e-005  1.893e-005
Mg               7.712e-005  7.712e-005
Mn               1.249e-004  1.249e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.866      Charge balance
                                       pe  =  -4.944      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.891e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.239e-003
                       Total CO2 (mol/kg)  =  2.078e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.357e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -8.15
                               Iterations  =  45
                                  Total H  = 1.110167e+002
                                  Total O  = 5.551231e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   7.803e-007  7.357e-007    -6.108    -6.133    -0.026
   H+                    1.437e-008  1.361e-008    -7.843    -7.866    -0.024
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.128e-007
   AsS(OH)(HS)-          3.117e-007  2.939e-007    -6.506    -6.532    -0.026
   H3AsO3                1.009e-009  1.009e-009    -8.996    -8.996     0.000
   H2AsO3-               5.569e-011  5.251e-011   -10.254   -10.280    -0.026



   HAsO3-2               9.743e-018  7.700e-018   -17.011   -17.113    -0.102
   As3S4(HS)2-           7.904e-018  7.453e-018   -17.102   -17.128    -0.026
   H4AsO3+               7.216e-018  6.804e-018   -17.142   -17.167    -0.026
   AsO3-3                1.917e-025  1.129e-025   -24.717   -24.947    -0.230
As(5)           8.690e-017
   HAsO4-2               7.458e-017  5.895e-017   -16.127   -16.230    -0.102
   H2AsO4-               1.230e-017  1.159e-017   -16.910   -16.936    -0.026
   AsO4-3                1.647e-020  9.699e-021   -19.783   -20.013    -0.230
   H3AsO4                3.145e-023  3.147e-023   -22.502   -22.502     0.000
Ba              5.454e-007
   Ba+2                  5.360e-007  4.236e-007    -6.271    -6.373    -0.102
   BaHCO3+               7.924e-009  7.472e-009    -8.101    -8.127    -0.026
   BaCO3                 1.387e-009  1.388e-009    -8.858    -8.858     0.000
   BaSO4                 1.030e-010  1.030e-010    -9.987    -9.987     0.000
   BaOH+                 1.119e-012  1.055e-012   -11.951   -11.977    -0.026
C(-4)           5.815e-004
   CH4                   5.815e-004  5.819e-004    -3.235    -3.235     0.000
C(4)            2.078e-003
   HCO3-                 1.949e-003  1.840e-003    -2.710    -2.735    -0.025
   CO2                   5.626e-005  5.630e-005    -4.250    -4.250     0.000
   MnCO3                 3.234e-005  3.236e-005    -4.490    -4.490     0.000
   CaHCO3+               1.300e-005  1.226e-005    -4.886    -4.912    -0.026
   MnHCO3+               1.117e-005  1.053e-005    -4.952    -4.977    -0.026
   CO3-2                 7.985e-006  6.342e-006    -5.098    -5.198    -0.100
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               1.369e-006  1.291e-006    -5.863    -5.889    -0.026
   MgCO3                 3.627e-007  3.629e-007    -6.440    -6.440     0.000
   NaHCO3                2.120e-007  2.122e-007    -6.674    -6.673     0.000
   FeHCO3+               4.528e-008  4.270e-008    -7.344    -7.370    -0.026
   FeCO3                 3.528e-008  3.530e-008    -7.452    -7.452     0.000
   NaCO3-                2.568e-008  2.422e-008    -7.590    -7.616    -0.026
   BaHCO3+               7.924e-009  7.472e-009    -8.101    -8.127    -0.026
   BaCO3                 1.387e-009  1.388e-009    -8.858    -8.858     0.000
Ca              6.764e-004
   Ca+2                  6.578e-004  5.223e-004    -3.182    -3.282    -0.100
   CaHCO3+               1.300e-005  1.226e-005    -4.886    -4.912    -0.026
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.054e-008  5.058e-008    -7.296    -7.296     0.000
   CaOH+                 6.756e-009  6.370e-009    -8.170    -8.196    -0.026
   CaHSO4+               4.276e-015  4.031e-015   -14.369   -14.395    -0.026
Cl              9.873e-005
   Cl-                   9.870e-005  9.302e-005    -4.006    -4.031    -0.026
   MnCl+                 2.582e-008  2.434e-008    -7.588    -7.614    -0.026
   FeCl+                 3.160e-011  2.979e-011   -10.500   -10.526    -0.026
   MnCl2                 9.877e-013  9.883e-013   -12.005   -12.005     0.000
   MnCl3-                2.686e-017  2.532e-017   -16.571   -16.597    -0.026
   FeCl+2                8.955e-028  7.077e-028   -27.048   -27.150    -0.102
   FeCl2+                3.119e-031  2.941e-031   -30.506   -30.532    -0.026
   FeCl3                 2.734e-036  2.736e-036   -35.563   -35.563     0.000
Fe(2)           4.498e-006
   Fe(HS)2               4.052e-006  4.055e-006    -5.392    -5.392     0.000
   Fe+2                  2.936e-007  2.320e-007    -6.532    -6.634    -0.102
   Fe(HS)3-              6.558e-008  6.183e-008    -7.183    -7.209    -0.026
   FeHCO3+               4.528e-008  4.270e-008    -7.344    -7.370    -0.026
   FeCO3                 3.528e-008  3.530e-008    -7.452    -7.452     0.000
   FeOH+                 5.719e-009  5.392e-009    -8.243    -8.268    -0.026
   FeCl+                 3.160e-011  2.979e-011   -10.500   -10.526    -0.026
   FeSO4                 2.001e-011  2.003e-011   -10.699   -10.698     0.000
   Fe(OH)2               3.371e-012  3.373e-012   -11.472   -11.472     0.000
   Fe(OH)3-              9.767e-015  9.209e-015   -14.010   -14.036    -0.026
   FeHSO4+               1.900e-018  1.791e-018   -17.721   -17.747    -0.026
Fe(3)           3.257e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.085e-015  2.909e-015   -14.511   -14.536    -0.026
   Fe(OH)4-              1.958e-015  1.846e-015   -14.708   -14.734    -0.026
   FeOH+2                1.513e-019  1.195e-019   -18.820   -18.922    -0.102
   Fe+3                  4.278e-025  2.519e-025   -24.369   -24.599    -0.230



   FeSO4+                1.422e-027  1.341e-027   -26.847   -26.873    -0.026
   FeCl+2                8.955e-028  7.077e-028   -27.048   -27.150    -0.102
   FeCl2+                3.119e-031  2.941e-031   -30.506   -30.532    -0.026
   Fe(SO4)2-             1.510e-032  1.423e-032   -31.821   -31.847    -0.026
   FeHSO4+2              6.181e-035  4.885e-035   -34.209   -34.311    -0.102
   FeCl3                 2.734e-036  2.736e-036   -35.563   -35.563     0.000
   Fe2(OH)2+4            9.858e-037  3.846e-037   -36.006   -36.415    -0.409
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.993   -48.631    -0.639
H(0)            2.026e-009
   H2                    1.013e-009  1.014e-009    -8.994    -8.994     0.000
K               1.893e-005
   K+                    1.893e-005  1.784e-005    -4.723    -4.749    -0.026
   KSO4-                 6.451e-011  6.082e-011   -10.190   -10.216    -0.026
Mg              7.712e-005
   Mg+2                  7.537e-005  5.997e-005    -4.123    -4.222    -0.099
   MgHCO3+               1.369e-006  1.291e-006    -5.863    -5.889    -0.026
   MgCO3                 3.627e-007  3.629e-007    -6.440    -6.440     0.000
   MgOH+                 1.697e-008  1.600e-008    -7.770    -7.796    -0.026
   MgSO4                 6.818e-009  6.823e-009    -8.166    -8.166     0.000
Mn(2)           1.249e-004
   Mn+2                  8.127e-005  6.423e-005    -4.090    -4.192    -0.102
   MnCO3                 3.234e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               1.117e-005  1.053e-005    -4.952    -4.977    -0.026
   MnOH+                 1.287e-007  1.213e-007    -6.890    -6.916    -0.026
   MnCl+                 2.582e-008  2.434e-008    -7.588    -7.614    -0.026
   MnSO4                 5.540e-009  5.543e-009    -8.257    -8.256     0.000
   MnCl2                 9.877e-013  9.883e-013   -12.005   -12.005     0.000
   Mn(OH)3-              4.285e-016  4.040e-016   -15.368   -15.394    -0.026
   MnCl3-                2.686e-017  2.532e-017   -16.571   -16.597    -0.026
Mn(3)           3.832e-035
   Mn+3                  3.832e-035  2.257e-035   -34.417   -34.647    -0.230
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.377   -79.479    -0.102
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.782   -93.808    -0.026
Na              2.176e-004
   Na+                   2.174e-004  2.050e-004    -3.663    -3.688    -0.025
   NaHCO3                2.120e-007  2.122e-007    -6.674    -6.673     0.000
   NaCO3-                2.568e-008  2.422e-008    -7.590    -7.616    -0.026
   NaSO4-                5.290e-010  4.987e-010    -9.277    -9.302    -0.026
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.392   -74.392     0.000
S(-2)           2.077e-004
   HS-                   1.485e-004  1.400e-004    -3.828    -3.854    -0.026
   H2S                   1.665e-005  1.666e-005    -4.779    -4.778     0.000
   Fe(HS)2               4.052e-006  4.055e-006    -5.392    -5.392     0.000
   S5-2                  3.220e-006  2.615e-006    -5.492    -5.583    -0.090
   S4-2                  1.891e-006  1.526e-006    -5.723    -5.817    -0.093
   S6-2                  1.657e-006  1.354e-006    -5.781    -5.869    -0.088
   AsS(OH)(HS)-          3.117e-007  2.939e-007    -6.506    -6.532    -0.026
   Fe(HS)3-              6.558e-008  6.183e-008    -7.183    -7.209    -0.026
   S-2                   1.573e-009  1.243e-009    -8.803    -8.906    -0.102
   S3-2                  6.706e-010  5.376e-010    -9.174    -9.270    -0.096
   S2-2                  3.826e-011  3.051e-011   -10.417   -10.516    -0.098
   As3S4(HS)2-           7.904e-018  7.453e-018   -17.102   -17.128    -0.026
S(6)            6.757e-007
   SO4-2                 6.121e-007  4.853e-007    -6.213    -6.314    -0.101
   CaSO4                 5.054e-008  5.058e-008    -7.296    -7.296     0.000
   MgSO4                 6.818e-009  6.823e-009    -8.166    -8.166     0.000
   MnSO4                 5.540e-009  5.543e-009    -8.257    -8.256     0.000
   NaSO4-                5.290e-010  4.987e-010    -9.277    -9.302    -0.026
   BaSO4                 1.030e-010  1.030e-010    -9.987    -9.987     0.000
   KSO4-                 6.451e-011  6.082e-011   -10.190   -10.216    -0.026
   FeSO4                 2.001e-011  2.003e-011   -10.699   -10.698     0.000
   HSO4-                 6.809e-013  6.420e-013   -12.167   -12.192    -0.026
   CaHSO4+               4.276e-015  4.031e-015   -14.369   -14.395    -0.026
   FeHSO4+               1.900e-018  1.791e-018   -17.721   -17.747    -0.026



   FeSO4+                1.422e-027  1.341e-027   -26.847   -26.873    -0.026
   Fe(SO4)2-             1.510e-032  1.423e-032   -31.821   -31.847    -0.026
   FeHSO4+2              6.181e-035  4.885e-035   -34.209   -34.311    -0.102

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.61  -17.99   -1.38  As2O3
Artinite         -7.51    2.09    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -8.25  -53.15  -44.90  As2S3
As_native        -5.23  -17.76  -12.53  As
Ba3(AsO4)2       -9.04  -59.15  -50.11  Ba3(AsO4)2
Barite           -2.72  -12.69   -9.97  BaSO4
Birnessite      -26.22   17.38   43.60  MnO2
Bixbyite        -21.48  -22.10   -0.61  Mn2O3
Brucite          -5.33   11.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.97  -49.87  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.38   -3.24   -2.86  CH4
Claudetite      -16.65  -17.99   -1.34  As2O3
CO2(g)           -2.78   -4.25   -1.47  CO2
Dolomite         -0.81  -17.90  -17.09  CaMg(CO3)2
Dolomite(d)      -1.36  -17.90  -16.54  CaMg(CO3)2
Epsomite         -8.40  -10.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.53   -4.57   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.29   -2.62   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.25  -39.78  -45.03  Fe3S4
Gypsum           -5.02   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.78   -4.78   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -20.57   40.46   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.77  -36.74  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.41  -26.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.74  -44.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.77  -43.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.63  -42.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.70  -47.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.03   -2.62   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.39   -9.42   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -10.88   14.46   25.34  MnOOH
Melanterite     -10.74  -12.95   -2.21  FeSO4:7H2O
Mirabilite      -12.58  -13.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.52  -88.23   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -23.90  -52.60  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.97  -12.26    2.71  MnCl2:4H2O
MnS(Green)       -3.98   -0.18    3.80  MnS
MnSO4           -13.18  -10.51    2.67  MnSO4
Nahcolite        -5.88   -6.42   -0.55  NaHCO3
Natron          -11.26  -12.57   -1.31  Na2CO3:10H2O
Nesquehonite     -3.80   -9.42   -5.62  MgCO3:3H2O
Nsutite         -25.18   17.38   42.56  MnO2
O2(g)           -71.50  -74.39   -2.89  O2
Orpiment         -6.85  -53.15  -46.30  As2S3
Portlandite     -10.35   12.45   22.80  Ca(OH)2
Pyrite            9.98   -8.50  -18.48  FeS2



Pyrochroite      -3.66   11.54   15.20  Mn(OH)2
Pyrolusite      -24.00   17.38   41.38  MnO2
Realgar          -3.69  -23.64  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite         -0.94  -11.83  -10.89  FeCO3
Siderite(d)(3)   -1.38  -11.83  -10.45  FeCO3
Sulfur           -3.77  -18.79  -15.03  S
Thenardite      -13.51  -13.69   -0.18  Na2SO4
Thermonatrite   -12.70  -12.57    0.13  Na2CO3:H2O
Trona           -18.20  -19.00   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.01  -11.57   -8.56  BaCO3

Reaction step 10.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.31   17.29   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.941e-002 -5.925e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -6.866e-006
Manganite          -10.98   14.36   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.283e-004  2.283e-004
Siderite(d)(3)      -1.28  -11.73  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.05  -11.61   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.344e-004  Surface charge, eq

Hfo_s         
 5.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.129e-006       0.968  5.129e-006      -5.290
Hfo_sOHCa+2      1.561e-007       0.029  1.561e-007      -6.806
Hfo_sOFe+        6.539e-009       0.001  6.539e-009      -8.184



Hfo_sOH          2.940e-009       0.001  2.940e-009      -8.532
Hfo_sOH2+        9.156e-010       0.000  9.156e-010      -9.038
Hfo_sOHBa+2      3.560e-010       0.000  3.560e-010      -9.449
Hfo_sO-          2.163e-010       0.000  2.163e-010      -9.665

Hfo           
 1.344e-004  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        9.985e-005       0.471  9.985e-005      -4.001
Hfo_wOH          7.206e-005       0.340  7.206e-005      -4.142
Hfo_wOH2+        2.244e-005       0.106  2.244e-005      -4.649
Hfo_wOMg+        6.819e-006       0.032  6.819e-006      -5.166
Hfo_wO-          5.301e-006       0.025  5.301e-006      -5.276
Hfo_wOCa+        3.627e-006       0.017  3.627e-006      -5.440
Hfo_wOFe+        1.496e-006       0.007  1.496e-006      -5.825
Hfo_wOFeOH       2.521e-007       0.001  2.521e-007      -6.598
Hfo_wH2AsO3      1.621e-008       0.000  1.621e-008      -7.790
Hfo_wOHSO4-2     1.973e-010       0.000  1.973e-010      -9.705
Hfo_wOBa+        1.195e-010       0.000  1.195e-010      -9.923
Hfo_wSO4-        3.080e-011       0.000  3.080e-011     -10.512
Hfo_wOHAsO4-3    1.453e-014       0.000  1.453e-014     -13.838
Hfo_wHAsO4-      3.153e-017       0.000  3.153e-017     -16.501
Hfo_wH2AsO4      3.177e-019       0.000  3.177e-019     -18.498

Mno           
-1.967e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.919e-028       0.000  6.919e-028     -27.160
Mno_O3-2         1.046e-029       0.000  1.046e-029     -28.981
Mno_O3Ca         4.293e-030       0.000  4.293e-030     -29.367
Mno_O3HMn+       1.518e-030       0.000  1.518e-030     -29.819
Mno_O3Na-        2.268e-031       0.000  2.269e-031     -30.644
Mno_O3Mg         1.726e-031       0.000  1.726e-031     -30.763
Mno_O3Ba         6.657e-032       0.000  6.658e-032     -31.177
Mno_O3H-         5.750e-032       0.000  5.750e-032     -31.240
Mno_O3HCa+       8.216e-033       0.000  8.216e-033     -32.085
Mno_O3HBa+       2.279e-034       0.000  2.279e-034     -33.642
Mno_O3HMg+       2.237e-034       0.000  2.237e-034     -33.650
Mno_O3HNa        1.164e-034       0.000  1.164e-034     -33.934
Mno_O3H2         2.374e-037       0.000  2.374e-037     -36.624
Mno_O3H3+        2.623e-043       0.000  2.623e-043     -42.581
Mno_O3H3Cl       6.706e-046       0.000  6.706e-046     -45.174

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.147e-007  3.147e-007
Ba               5.454e-007  5.454e-007
C                2.931e-003  2.931e-003
Ca               7.433e-004  7.433e-004
Cl               9.873e-005  9.873e-005
Fe               6.068e-006  6.068e-006
K                1.893e-005  1.893e-005
Mg               7.804e-005  7.804e-005
Mn               1.349e-004  1.349e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004



----------------------------Description of solution----------------------------

                                       pH  =   7.797      Charge balance
                                       pe  =  -4.870      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.114e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.397e-003
                       Total CO2 (mol/kg)  =  2.251e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.350e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.57
                               Iterations  =  40
                                  Total H  = 1.110171e+002
                                  Total O  = 5.551273e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.662e-007  6.268e-007    -6.176    -6.203    -0.026
   H+                    1.689e-008  1.597e-008    -7.772    -7.797    -0.024
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.147e-007
   AsS(OH)(HS)-          3.138e-007  2.953e-007    -6.503    -6.530    -0.026
   H3AsO3                8.742e-010  8.748e-010    -9.058    -9.058     0.000
   H2AsO3-               4.122e-011  3.878e-011   -10.385   -10.411    -0.026
   As3S4(HS)2-           1.106e-017  1.041e-017   -16.956   -16.983    -0.026
   H4AsO3+               7.356e-018  6.922e-018   -17.133   -17.160    -0.026
   HAsO3-2               6.182e-018  4.846e-018   -17.209   -17.315    -0.106
   AsO3-3                1.047e-025  6.054e-026   -24.980   -25.218    -0.238
As(5)           5.754e-017
   HAsO4-2               4.825e-017  3.782e-017   -16.316   -16.422    -0.106
   H2AsO4-               9.279e-018  8.730e-018   -17.033   -17.059    -0.026
   AsO4-3                9.171e-021  5.302e-021   -20.038   -20.276    -0.238
   H3AsO4                2.780e-023  2.782e-023   -22.556   -22.556     0.000
Ba              5.454e-007
   Ba+2                  5.355e-007  4.198e-007    -6.271    -6.377    -0.106
   BaHCO3+               8.477e-009  7.976e-009    -8.072    -8.098    -0.026
   BaCO3                 1.262e-009  1.262e-009    -8.899    -8.899     0.000
   BaSO4                 9.336e-011  9.343e-011   -10.030   -10.030     0.000
   BaOH+                 9.465e-013  8.906e-013   -12.024   -12.050    -0.026
C(-4)           6.802e-004
   CH4                   6.802e-004  6.807e-004    -3.167    -3.167     0.000
C(4)            2.251e-003
   HCO3-                 2.104e-003  1.982e-003    -2.677    -2.703    -0.026
   CO2                   7.113e-005  7.118e-005    -4.148    -4.148     0.000
   MnCO3                 3.234e-005  3.236e-005    -4.490    -4.490     0.000
   CaHCO3+               1.529e-005  1.439e-005    -4.816    -4.842    -0.026
   MnHCO3+               1.314e-005  1.236e-005    -4.881    -4.908    -0.026
   CO3-2                 7.387e-006  5.821e-006    -5.132    -5.235    -0.103
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               1.483e-006  1.396e-006    -5.829    -5.855    -0.026
   MgCO3                 3.340e-007  3.342e-007    -6.476    -6.476     0.000
   NaHCO3                2.279e-007  2.281e-007    -6.642    -6.642     0.000
   FeHCO3+               6.669e-008  6.275e-008    -7.176    -7.202    -0.026
   FeCO3                 4.417e-008  4.420e-008    -7.355    -7.355     0.000
   NaCO3-                2.357e-008  2.218e-008    -7.628    -7.654    -0.026
   BaHCO3+               8.477e-009  7.976e-009    -8.072    -8.098    -0.026
   BaCO3                 1.262e-009  1.262e-009    -8.899    -8.899     0.000
Ca              7.433e-004
   Ca+2                  7.224e-004  5.690e-004    -3.141    -3.245    -0.104
   CaHCO3+               1.529e-005  1.439e-005    -4.816    -4.842    -0.026
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.038e-008  5.042e-008    -7.298    -7.297     0.000
   CaOH+                 6.284e-009  5.913e-009    -8.202    -8.228    -0.026



   CaHSO4+               5.013e-015  4.717e-015   -14.300   -14.326    -0.026
Cl              9.873e-005
   Cl-                   9.870e-005  9.282e-005    -4.006    -4.032    -0.027
   MnCl+                 2.812e-008  2.646e-008    -7.551    -7.577    -0.026
   FeCl+                 4.311e-011  4.056e-011   -10.365   -10.392    -0.026
   MnCl2                 1.071e-012  1.072e-012   -11.970   -11.970     0.000
   MnCl3-                2.913e-017  2.741e-017   -16.536   -16.562    -0.026
   FeCl+2                1.457e-027  1.142e-027   -26.837   -26.942    -0.106
   FeCl2+                5.032e-031  4.734e-031   -30.298   -30.325    -0.026
   FeCl3                 4.391e-036  4.395e-036   -35.357   -35.357     0.000
Fe(2)           6.068e-006
   Fe(HS)2               5.459e-006  5.462e-006    -5.263    -5.263     0.000
   Fe+2                  4.038e-007  3.165e-007    -6.394    -6.500    -0.106
   Fe(HS)3-              8.796e-008  8.277e-008    -7.056    -7.082    -0.026
   FeHCO3+               6.669e-008  6.275e-008    -7.176    -7.202    -0.026
   FeCO3                 4.417e-008  4.420e-008    -7.355    -7.355     0.000
   FeOH+                 6.661e-009  6.268e-009    -8.176    -8.203    -0.026
   FeCl+                 4.311e-011  4.056e-011   -10.365   -10.392    -0.026
   FeSO4                 2.498e-011  2.500e-011   -10.602   -10.602     0.000
   Fe(OH)2               3.338e-012  3.340e-012   -11.477   -11.476     0.000
   Fe(OH)3-              8.258e-015  7.771e-015   -14.083   -14.110    -0.026
   FeHSO4+               2.789e-018  2.624e-018   -17.555   -17.581    -0.026
Fe(3)           3.282e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.629e-015  3.414e-015   -14.440   -14.467    -0.026
   Fe(OH)4-              1.671e-015  1.573e-015   -14.777   -14.803    -0.026
   FeOH+2                2.101e-019  1.647e-019   -18.678   -18.783    -0.106
   Fe+3                  7.046e-025  4.073e-025   -24.152   -24.390    -0.238
   FeSO4+                2.108e-027  1.983e-027   -26.676   -26.703    -0.026
   FeCl+2                1.457e-027  1.142e-027   -26.837   -26.942    -0.106
   FeCl2+                5.032e-031  4.734e-031   -30.298   -30.325    -0.026
   Fe(SO4)2-             2.048e-032  1.927e-032   -31.689   -31.715    -0.026
   FeHSO4+2              1.082e-034  8.482e-035   -33.966   -34.072    -0.106
   FeCl3                 4.391e-036  4.395e-036   -35.357   -35.357     0.000
   Fe2(OH)2+4            1.933e-036  7.299e-037   -35.714   -36.137    -0.423
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.622   -48.283    -0.661
H(0)            1.987e-009
   H2                    9.937e-010  9.944e-010    -9.003    -9.002     0.000
K               1.893e-005
   K+                    1.893e-005  1.780e-005    -4.723    -4.750    -0.027
   KSO4-                 5.903e-011  5.554e-011   -10.229   -10.255    -0.026
Mg              7.804e-005
   Mg+2                  7.621e-005  6.016e-005    -4.118    -4.221    -0.103
   MgHCO3+               1.483e-006  1.396e-006    -5.829    -5.855    -0.026
   MgCO3                 3.340e-007  3.342e-007    -6.476    -6.476     0.000
   MgOH+                 1.454e-008  1.368e-008    -7.838    -7.864    -0.026
   MgSO4                 6.259e-009  6.263e-009    -8.204    -8.203     0.000
Mn(2)           1.349e-004
   Mn+2                  8.928e-005  6.998e-005    -4.049    -4.155    -0.106
   MnCO3                 3.234e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               1.314e-005  1.236e-005    -4.881    -4.908    -0.026
   MnOH+                 1.197e-007  1.126e-007    -6.922    -6.948    -0.026
   MnCl+                 2.812e-008  2.646e-008    -7.551    -7.577    -0.026
   MnSO4                 5.522e-009  5.526e-009    -8.258    -8.258     0.000
   MnCl2                 1.071e-012  1.072e-012   -11.970   -11.970     0.000
   Mn(OH)3-              2.894e-016  2.723e-016   -15.539   -15.565    -0.026
   MnCl3-                2.913e-017  2.741e-017   -16.536   -16.562    -0.026
Mn(3)           5.040e-035
   Mn+3                  5.040e-035  2.914e-035   -34.298   -34.536    -0.238
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.598   -79.703    -0.106
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.932   -93.958    -0.026
Na              2.176e-004
   Na+                   2.174e-004  2.046e-004    -3.663    -3.689    -0.026
   NaHCO3                2.279e-007  2.281e-007    -6.642    -6.642     0.000
   NaCO3-                2.357e-008  2.218e-008    -7.628    -7.654    -0.026



   NaSO4-                4.840e-010  4.554e-010    -9.315    -9.342    -0.026
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.376   -74.375     0.000
S(-2)           2.077e-004
   HS-                   1.479e-004  1.391e-004    -3.830    -3.857    -0.026
   H2S                   1.941e-005  1.943e-005    -4.712    -4.712     0.000
   Fe(HS)2               5.459e-006  5.462e-006    -5.263    -5.263     0.000
   S5-2                  2.744e-006  2.214e-006    -5.562    -5.655    -0.093
   S4-2                  1.612e-006  1.292e-006    -5.793    -5.889    -0.096
   S6-2                  1.411e-006  1.146e-006    -5.850    -5.941    -0.090
   AsS(OH)(HS)-          3.138e-007  2.953e-007    -6.503    -6.530    -0.026
   Fe(HS)3-              8.796e-008  8.277e-008    -7.056    -7.082    -0.026
   S-2                   1.343e-009  1.052e-009    -8.872    -8.978    -0.106
   S3-2                  5.719e-010  4.552e-010    -9.243    -9.342    -0.099
   S2-2                  3.264e-011  2.583e-011   -10.486   -10.588    -0.102
   As3S4(HS)2-           1.106e-017  1.041e-017   -16.956   -16.983    -0.026
S(6)            6.274e-007
   SO4-2                 5.646e-007  4.441e-007    -6.248    -6.353    -0.104
   CaSO4                 5.038e-008  5.042e-008    -7.298    -7.297     0.000
   MgSO4                 6.259e-009  6.263e-009    -8.204    -8.203     0.000
   MnSO4                 5.522e-009  5.526e-009    -8.258    -8.258     0.000
   NaSO4-                4.840e-010  4.554e-010    -9.315    -9.342    -0.026
   BaSO4                 9.336e-011  9.343e-011   -10.030   -10.030     0.000
   KSO4-                 5.903e-011  5.554e-011   -10.229   -10.255    -0.026
   FeSO4                 2.498e-011  2.500e-011   -10.602   -10.602     0.000
   HSO4-                 7.328e-013  6.895e-013   -12.135   -12.161    -0.026
   CaHSO4+               5.013e-015  4.717e-015   -14.300   -14.326    -0.026
   FeHSO4+               2.789e-018  2.624e-018   -17.555   -17.581    -0.026
   FeSO4+                2.108e-027  1.983e-027   -26.676   -26.703    -0.026
   Fe(SO4)2-             2.048e-032  1.927e-032   -31.689   -31.715    -0.026
   FeHSO4+2              1.082e-034  8.482e-035   -33.966   -34.072    -0.106

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.74  -18.12   -1.38  As2O3
Artinite         -7.68    1.92    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -8.18  -53.08  -44.90  As2S3
As_native        -5.30  -17.84  -12.53  As
Ba3(AsO4)2       -9.57  -59.68  -50.11  Ba3(AsO4)2
Barite           -2.76  -12.73   -9.97  BaSO4
Birnessite      -26.31   17.29   43.60  MnO2
Bixbyite        -21.68  -22.29   -0.61  Mn2O3
Brucite          -5.47   11.37   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.38  -50.29  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.31   -3.17   -2.86  CH4
Claudetite      -16.78  -18.12   -1.34  As2O3
CO2(g)           -2.68   -4.15   -1.47  CO2
Dolomite         -0.85  -17.94  -17.09  CaMg(CO3)2
Dolomite(d)      -1.40  -17.94  -16.54  CaMg(CO3)2
Epsomite         -8.43  -10.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.51   -4.55   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.36   -2.56   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.52  -39.52  -45.03  Fe3S4
Gypsum           -5.02   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.85   -9.00   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.71   -4.71   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl



Hausmannite     -20.86   40.17   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.88  -36.85  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.69  -26.45   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.59  -44.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.63  -43.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.50  -42.78   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.50  -46.89   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.09   -2.56   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.43   -9.46   -8.03  MgCO3
Magnetite         3.36    7.09    3.74  Fe3O4
Manganite       -10.98   14.36   25.34  MnOOH
Melanterite     -10.64  -12.85   -2.21  FeSO4:7H2O
Mirabilite      -12.62  -13.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.42  -88.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -24.31  -53.02  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.93  -12.22    2.71  MnCl2:4H2O
MnS(Green)       -4.01   -0.21    3.80  MnS
MnSO4           -13.18  -10.51    2.67  MnSO4
Nahcolite        -5.84   -6.39   -0.55  NaHCO3
Natron          -11.30  -12.61   -1.31  Na2CO3:10H2O
Nesquehonite     -3.83   -9.46   -5.62  MgCO3:3H2O
Nsutite         -25.27   17.29   42.56  MnO2
O2(g)           -71.48  -74.38   -2.89  O2
Orpiment         -6.78  -53.08  -46.30  As2S3
Portlandite     -10.45   12.35   22.80  Ca(OH)2
Pyrite           10.12   -8.36  -18.48  FeS2
Pyrochroite      -3.76   11.44   15.20  Mn(OH)2
Pyrolusite      -24.09   17.29   41.38  MnO2
Realgar          -3.69  -23.64  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite         -0.84  -11.73  -10.89  FeCO3
Siderite(d)(3)   -1.28  -11.73  -10.45  FeCO3
Sulfur           -3.69  -18.72  -15.03  S
Thenardite      -13.55  -13.73   -0.18  Na2SO4
Thermonatrite   -12.74  -12.61    0.13  Na2CO3:H2O
Trona           -18.21  -19.01   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.05  -11.61   -8.56  BaCO3

Reaction step 11.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.39   17.21   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.934e-002 -6.571e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -8.852e-006
Manganite          -11.06   14.28   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.229e-004  2.229e-004
Siderite(d)(3)      -1.20  -11.65  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.09  -11.65   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.340e-004  Surface charge, eq

Hfo_s         
 5.296e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.104e-006       0.964  5.104e-006      -5.292
Hfo_sOHCa+2      1.792e-007       0.034  1.792e-007      -6.747
Hfo_sOFe+        7.951e-009       0.002  7.951e-009      -8.100
Hfo_sOH          3.129e-009       0.001  3.129e-009      -8.505
Hfo_sOH2+        1.124e-009       0.000  1.124e-009      -8.949
Hfo_sOHBa+2      3.756e-010       0.000  3.756e-010      -9.425
Hfo_sO-          1.996e-010       0.000  1.996e-010      -9.700

Hfo           
 1.340e-004  Surface charge, eq

Hfo_w         
 2.118e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        9.546e-005       0.451  9.546e-005      -4.020
Hfo_wOH          7.367e-005       0.348  7.367e-005      -4.133
Hfo_wOH2+        2.645e-005       0.125  2.645e-005      -4.577
Hfo_wOMg+        6.056e-006       0.029  6.056e-006      -5.218
Hfo_wO-          4.700e-006       0.022  4.700e-006      -5.328
Hfo_wOCa+        3.467e-006       0.016  3.467e-006      -5.460
Hfo_wOFe+        1.747e-006       0.008  1.747e-006      -5.758
Hfo_wOFeOH       2.553e-007       0.001  2.553e-007      -6.593
Hfo_wH2AsO3      1.481e-008       0.000  1.481e-008      -7.829
Hfo_wOHSO4-2     1.857e-010       0.000  1.857e-010      -9.731
Hfo_wOBa+        1.051e-010       0.000  1.051e-010      -9.979
Hfo_wSO4-        3.343e-011       0.000  3.343e-011     -10.476
Hfo_wOHAsO4-3    8.820e-015       0.000  8.820e-015     -14.055
Hfo_wHAsO4-      2.546e-017       0.000  2.546e-017     -16.594
Hfo_wH2AsO4      2.959e-019       0.000  2.959e-019     -18.529

Mno           
-6.116e-033  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.363e-031       0.000  2.363e-031     -30.627
Mno_O3-2         3.312e-033       0.000  3.312e-033     -32.480
Mno_O3Ca         1.466e-033       0.000  1.466e-033     -32.834
Mno_O3HMn+       5.977e-034       0.000  5.977e-034     -33.224
Mno_O3Na-        7.171e-035       0.000  7.171e-035     -34.144
Mno_O3Mg         5.476e-035       0.000  5.476e-035     -34.262
Mno_O3H-         2.100e-035       0.000  2.100e-035     -34.678
Mno_O3Ba         2.091e-035       0.000  2.091e-035     -34.680
Mno_O3HCa+       3.236e-036       0.000  3.236e-036     -35.490
Mno_O3HBa+       8.252e-038       0.000  8.253e-038     -37.083



Mno_O3HMg+       8.183e-038       0.000  8.183e-038     -37.087
Mno_O3HNa        4.242e-038       0.000  4.242e-038     -37.372
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        1.274e-046       0.000  1.274e-046     -45.895
Mno_O3H3Cl       3.251e-049       0.000  3.251e-049     -48.488

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.161e-007  3.161e-007
Ba               5.454e-007  5.454e-007
C                3.201e-003  3.201e-003
Ca               8.080e-004  8.080e-004
Cl               9.873e-005  9.873e-005
Fe               7.798e-006  7.798e-006
K                1.893e-005  1.893e-005
Mg               7.881e-005  7.881e-005
Mn               1.447e-004  1.447e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.735      Charge balance
                                       pe  =  -4.805      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.330e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.551e-003
                       Total CO2 (mol/kg)  =  2.422e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.346e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.10
                               Iterations  =  34
                                  Total H  = 1.110175e+002
                                  Total O  = 5.551314e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.788e-007  5.435e-007    -6.237    -6.265    -0.027
   H+                    1.951e-008  1.842e-008    -7.710    -7.735    -0.025
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.161e-007
   AsS(OH)(HS)-          3.153e-007  2.961e-007    -6.501    -6.529    -0.027
   H3AsO3                7.816e-010  7.822e-010    -9.107    -9.107     0.000
   H2AsO3-               3.202e-011  3.007e-011   -10.495   -10.522    -0.027
   As3S4(HS)2-           1.487e-017  1.396e-017   -16.828   -16.855    -0.027
   H4AsO3+               7.600e-018  7.137e-018   -17.119   -17.146    -0.027
   HAsO3-2               4.188e-018  3.258e-018   -17.378   -17.487    -0.109
   AsO3-3                6.212e-026  3.530e-026   -25.207   -25.452    -0.245
As(5)           4.065e-017
   HAsO4-2               3.330e-017  2.590e-017   -16.478   -16.587    -0.109
   H2AsO4-               7.342e-018  6.895e-018   -17.134   -17.161    -0.027
   AsO4-3                5.542e-021  3.149e-021   -20.256   -20.502    -0.245
   H3AsO4                2.532e-023  2.534e-023   -22.597   -22.596     0.000
Ba              5.454e-007
   Ba+2                  5.351e-007  4.162e-007    -6.272    -6.381    -0.109
   BaHCO3+               9.007e-009  8.459e-009    -8.045    -8.073    -0.027
   BaCO3                 1.160e-009  1.161e-009    -8.936    -8.935     0.000
   BaSO4                 8.524e-011  8.530e-011   -10.069   -10.069     0.000
   BaOH+                 8.154e-013  7.658e-013   -12.089   -12.116    -0.027
C(-4)           7.792e-004
   CH4                   7.792e-004  7.798e-004    -3.108    -3.108     0.000



C(4)            2.422e-003
   HCO3-                 2.254e-003  2.120e-003    -2.647    -2.674    -0.027
   CO2                   8.772e-005  8.779e-005    -4.057    -4.057     0.000
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   CaHCO3+               1.767e-005  1.659e-005    -4.753    -4.780    -0.027
   MnHCO3+               1.518e-005  1.426e-005    -4.819    -4.846    -0.027
   CO3-2                 6.901e-006  5.399e-006    -5.161    -5.268    -0.107
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               1.592e-006  1.495e-006    -5.798    -5.825    -0.027
   MgCO3                 3.102e-007  3.105e-007    -6.508    -6.508     0.000
   NaHCO3                2.433e-007  2.435e-007    -6.614    -6.614     0.000
   FeHCO3+               9.416e-008  8.843e-008    -7.026    -7.053    -0.027
   FeCO3                 5.398e-008  5.402e-008    -7.268    -7.267     0.000
   NaCO3-                2.186e-008  2.053e-008    -7.660    -7.688    -0.027
   BaHCO3+               9.007e-009  8.459e-009    -8.045    -8.073    -0.027
   BaCO3                 1.160e-009  1.161e-009    -8.936    -8.935     0.000
Ca              8.080e-004
   Ca+2                  7.847e-004  6.136e-004    -3.105    -3.212    -0.107
   CaHCO3+               1.767e-005  1.659e-005    -4.753    -4.780    -0.027
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.002e-008  5.006e-008    -7.301    -7.301     0.000
   CaOH+                 5.887e-009  5.529e-009    -8.230    -8.257    -0.027
   CaHSO4+               5.751e-015  5.401e-015   -14.240   -14.268    -0.027
Cl              9.873e-005
   Cl-                   9.870e-005  9.264e-005    -4.006    -4.033    -0.028
   MnCl+                 3.032e-008  2.848e-008    -7.518    -7.545    -0.027
   FeCl+                 5.680e-011  5.334e-011   -10.246   -10.273    -0.027
   MnCl2                 1.151e-012  1.152e-012   -11.939   -11.939     0.000
   MnCl3-                3.129e-017  2.938e-017   -16.505   -16.532    -0.027
   FeCl+2                2.247e-027  1.748e-027   -26.648   -26.758    -0.109
   FeCl2+                7.701e-031  7.232e-031   -30.113   -30.141    -0.027
   FeCl3                 6.695e-036  6.700e-036   -35.174   -35.174     0.000
Fe(2)           7.798e-006
   Fe(HS)2               6.995e-006  7.000e-006    -5.155    -5.155     0.000
   Fe+2                  5.362e-007  4.171e-007    -6.271    -6.380    -0.109
   Fe(HS)3-              1.114e-007  1.046e-007    -6.953    -6.980    -0.027
   FeHCO3+               9.416e-008  8.843e-008    -7.026    -7.053    -0.027
   FeCO3                 5.398e-008  5.402e-008    -7.268    -7.267     0.000
   FeOH+                 7.626e-009  7.162e-009    -8.118    -8.145    -0.027
   FeCl+                 5.680e-011  5.334e-011   -10.246   -10.273    -0.027
   FeSO4                 3.031e-011  3.033e-011   -10.518   -10.518     0.000
   Fe(OH)2               3.307e-012  3.310e-012   -11.481   -11.480     0.000
   Fe(OH)3-              7.109e-015  6.676e-015   -14.148   -14.175    -0.027
   FeHSO4+               3.909e-018  3.671e-018   -17.408   -17.435    -0.027
Fe(3)           3.316e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.193e-015  3.937e-015   -14.378   -14.405    -0.027
   Fe(OH)4-              1.452e-015  1.364e-015   -14.838   -14.865    -0.027
   FeOH+2                2.815e-019  2.190e-019   -18.550   -18.660    -0.109
   Fe+3                  1.099e-024  6.247e-025   -23.959   -24.204    -0.245
   FeSO4+                2.982e-027  2.801e-027   -26.525   -26.553    -0.027
   FeCl+2                2.247e-027  1.748e-027   -26.648   -26.758    -0.109
   FeCl2+                7.701e-031  7.232e-031   -30.113   -30.141    -0.027
   Fe(SO4)2-             2.668e-032  2.506e-032   -31.574   -31.601    -0.027
   FeHSO4+2              1.776e-034  1.381e-034   -33.751   -33.860    -0.109
   FeCl3                 6.695e-036  6.700e-036   -35.174   -35.174     0.000
   Fe2(OH)2+4            3.526e-036  1.291e-036   -35.453   -35.889    -0.436
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.292   -47.974    -0.682
H(0)            1.951e-009
   H2                    9.755e-010  9.762e-010    -9.011    -9.010     0.000
K               1.893e-005
   K+                    1.893e-005  1.776e-005    -4.723    -4.750    -0.028
   KSO4-                 5.435e-011  5.104e-011   -10.265   -10.292    -0.027
Mg              7.881e-005
   Mg+2                  7.689e-005  6.026e-005    -4.114    -4.220    -0.106
   MgHCO3+               1.592e-006  1.495e-006    -5.798    -5.825    -0.027
   MgCO3                 3.102e-007  3.105e-007    -6.508    -6.508     0.000



   MgOH+                 1.265e-008  1.188e-008    -7.898    -7.925    -0.027
   MgSO4                 5.772e-009  5.777e-009    -8.239    -8.238     0.000
Mn(2)           1.447e-004
   Mn+2                  9.701e-005  7.546e-005    -4.013    -4.122    -0.109
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               1.518e-005  1.426e-005    -4.819    -4.846    -0.027
   MnOH+                 1.121e-007  1.053e-007    -6.950    -6.978    -0.027
   MnCl+                 3.032e-008  2.848e-008    -7.518    -7.545    -0.027
   MnSO4                 5.483e-009  5.487e-009    -8.261    -8.261     0.000
   MnCl2                 1.151e-012  1.152e-012   -11.939   -11.939     0.000
   Mn(OH)3-              2.038e-016  1.914e-016   -15.691   -15.718    -0.027
   MnCl3-                3.129e-017  2.938e-017   -16.505   -16.532    -0.027
Mn(3)           6.436e-035
   Mn+3                  6.436e-035  3.657e-035   -34.191   -34.437    -0.245
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.793   -79.902    -0.109
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.064   -94.091    -0.027
Na              2.176e-004
   Na+                   2.174e-004  2.042e-004    -3.663    -3.690    -0.027
   NaHCO3                2.433e-007  2.435e-007    -6.614    -6.614     0.000
   NaCO3-                2.186e-008  2.053e-008    -7.660    -7.688    -0.027
   NaSO4-                4.456e-010  4.185e-010    -9.351    -9.378    -0.027
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.359   -74.359     0.000
S(-2)           2.078e-004
   HS-                   1.461e-004  1.372e-004    -3.835    -3.863    -0.027
   H2S                   2.208e-005  2.210e-005    -4.656    -4.656     0.000
   Fe(HS)2               6.995e-006  7.000e-006    -5.155    -5.155     0.000
   S5-2                  2.361e-006  1.893e-006    -5.627    -5.723    -0.096
   S4-2                  1.387e-006  1.105e-006    -5.858    -5.957    -0.099
   S6-2                  1.214e-006  9.800e-007    -5.916    -6.009    -0.093
   AsS(OH)(HS)-          3.153e-007  2.961e-007    -6.501    -6.529    -0.027
   Fe(HS)3-              1.114e-007  1.046e-007    -6.953    -6.980    -0.027
   S-2                   1.157e-009  9.000e-010    -8.937    -9.046    -0.109
   S3-2                  4.924e-010  3.892e-010    -9.308    -9.410    -0.102
   S2-2                  2.811e-011  2.209e-011   -10.551   -10.656    -0.105
   As3S4(HS)2-           1.487e-017  1.396e-017   -16.828   -16.855    -0.027
S(6)            5.856e-007
   SO4-2                 5.238e-007  4.089e-007    -6.281    -6.388    -0.108
   CaSO4                 5.002e-008  5.006e-008    -7.301    -7.301     0.000
   MgSO4                 5.772e-009  5.777e-009    -8.239    -8.238     0.000
   MnSO4                 5.483e-009  5.487e-009    -8.261    -8.261     0.000
   NaSO4-                4.456e-010  4.185e-010    -9.351    -9.378    -0.027
   BaSO4                 8.524e-011  8.530e-011   -10.069   -10.069     0.000
   KSO4-                 5.435e-011  5.104e-011   -10.265   -10.292    -0.027
   FeSO4                 3.031e-011  3.033e-011   -10.518   -10.518     0.000
   HSO4-                 7.796e-013  7.321e-013   -12.108   -12.135    -0.027
   CaHSO4+               5.751e-015  5.401e-015   -14.240   -14.268    -0.027
   FeHSO4+               3.909e-018  3.671e-018   -17.408   -17.435    -0.027
   FeSO4+                2.982e-027  2.801e-027   -26.525   -26.553    -0.027
   Fe(SO4)2-             2.668e-032  2.506e-032   -31.574   -31.601    -0.027
   FeHSO4+2              1.776e-034  1.381e-034   -33.751   -33.860    -0.109

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite         -7.84    1.76    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.42  -45.19    8.23  As2O5
As2S3(am)        -8.11  -53.01  -44.90  As2S3
As_native        -5.37  -17.90  -12.53  As
Ba3(AsO4)2      -10.04  -60.15  -50.11  Ba3(AsO4)2
Barite           -2.80  -12.77   -9.97  BaSO4



Birnessite      -26.39   17.21   43.60  MnO2
Bixbyite        -21.85  -22.47   -0.61  Mn2O3
Brucite          -5.59   11.25   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.74  -50.64  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.25   -3.11   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -2.59   -4.06   -1.47  CO2
Dolomite         -0.88  -17.97  -17.09  CaMg(CO3)2
Dolomite(d)      -1.43  -17.97  -16.54  CaMg(CO3)2
Epsomite         -8.47  -10.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.49   -4.53   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.41   -2.51   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.74  -39.30  -45.03  Fe3S4
Gypsum           -5.02   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.86   -9.01   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.66   -4.66   -1.00  H2S
Halite           -9.31   -7.72    1.58  NaCl
Hausmannite     -21.13   39.90   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.97  -36.94  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.94  -26.70   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.47  -44.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.52  -43.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.39  -42.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.33  -46.72   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.14   -2.51   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.46   -9.49   -8.03  MgCO3
Magnetite         3.35    7.09    3.74  Fe3O4
Manganite       -11.06   14.28   25.34  MnOOH
Melanterite     -10.56  -12.77   -2.21  FeSO4:7H2O
Mirabilite      -12.65  -13.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.33  -88.04   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -24.66  -53.37  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.90  -12.19    2.71  MnCl2:4H2O
MnS(Green)       -4.05   -0.25    3.80  MnS
MnSO4           -13.18  -10.51    2.67  MnSO4
Nahcolite        -5.82   -6.36   -0.55  NaHCO3
Natron          -11.34  -12.65   -1.31  Na2CO3:10H2O
Nesquehonite     -3.87   -9.49   -5.62  MgCO3:3H2O
Nsutite         -25.36   17.21   42.56  MnO2
O2(g)           -71.47  -74.36   -2.89  O2
Orpiment         -6.71  -53.01  -46.30  As2S3
Portlandite     -10.54   12.26   22.80  Ca(OH)2
Pyrite           10.23   -8.24  -18.48  FeS2
Pyrochroite      -3.85   11.35   15.20  Mn(OH)2
Pyrolusite      -24.17   17.21   41.38  MnO2
Realgar          -3.69  -23.63  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.46  -44.71  -20.25  FeAsO4:2H2O
Siderite         -0.76  -11.65  -10.89  FeCO3
Siderite(d)(3)   -1.20  -11.65  -10.45  FeCO3
Sulfur           -3.63  -18.65  -15.03  S
Thenardite      -13.59  -13.77   -0.18  Na2SO4
Thermonatrite   -12.77  -12.65    0.13  Na2CO3:H2O
Trona           -18.22  -19.01   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.09  -11.65   -8.56  BaCO3

Reaction step 12.

Using solution 1.  River Water 



Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.47   17.13   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.928e-002 -7.197e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.059e-002 -1.096e-005
Manganite          -11.14   14.20   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.176e-004  2.176e-004
Siderite(d)(3)      -1.12  -11.57  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.12  -11.68   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.338e-004  Surface charge, eq

Hfo_s         
 5.295e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.077e-006       0.959  5.077e-006      -5.294
Hfo_sOHCa+2      2.026e-007       0.038  2.026e-007      -6.693
Hfo_sOFe+        9.477e-009       0.002  9.477e-009      -8.023
Hfo_sOH          3.309e-009       0.001  3.309e-009      -8.480
Hfo_sOH2+        1.351e-009       0.000  1.351e-009      -8.869
Hfo_sOHBa+2      3.941e-010       0.000  3.941e-010      -9.404
Hfo_sO-          1.857e-010       0.000  1.857e-010      -9.731

Hfo           
 1.338e-004  Surface charge, eq

Hfo_w         
 2.118e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        9.121e-005       0.431  9.121e-005      -4.040
Hfo_wOH          7.483e-005       0.353  7.483e-005      -4.126
Hfo_wOH2+        3.055e-005       0.144  3.055e-005      -4.515
Hfo_wOMg+        5.413e-006       0.026  5.413e-006      -5.267
Hfo_wO-          4.199e-006       0.020  4.199e-006      -5.377
Hfo_wOCa+        3.313e-006       0.016  3.313e-006      -5.480
Hfo_wOFe+        2.000e-006       0.009  2.000e-006      -5.699
Hfo_wOFeOH       2.571e-007       0.001  2.571e-007      -6.590
Hfo_wH2AsO3      1.378e-008       0.000  1.378e-008      -7.861
Hfo_wOHSO4-2     1.745e-010       0.000  1.745e-010      -9.758
Hfo_wOBa+        9.312e-011       0.000  9.312e-011     -10.031



Hfo_wSO4-        3.571e-011       0.000  3.571e-011     -10.447
Hfo_wOHAsO4-3    5.683e-015       0.000  5.683e-015     -14.245
Hfo_wHAsO4-      2.121e-017       0.000  2.121e-017     -16.674
Hfo_wH2AsO4      2.801e-019       0.000  2.801e-019     -18.553

Mno           
-5.993e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.528e-028       0.000  2.528e-028     -27.597
Mno_O3-2         3.314e-030       0.000  3.314e-030     -29.480
Mno_O3Ca         1.569e-030       0.000  1.569e-030     -29.804
Mno_O3HMn+       7.271e-031       0.000  7.271e-031     -30.138
Mno_O3Na-        7.162e-032       0.000  7.162e-032     -31.145
Mno_O3Mg         5.482e-032       0.000  5.482e-032     -31.261
Mno_O3H-         2.389e-032       0.000  2.389e-032     -31.622
Mno_O3Ba         2.075e-032       0.000  2.075e-032     -31.683
Mno_O3HCa+       3.936e-033       0.000  3.936e-033     -32.405
Mno_O3HMg+       9.314e-035       0.000  9.314e-035     -34.031
Mno_O3HBa+       9.314e-035       0.000  9.314e-035     -34.031
Mno_O3HNa        4.817e-035       0.000  4.817e-035     -34.317
Mno_O3H2         1.293e-037       0.000  1.293e-037     -36.888
Mno_O3H3+        1.873e-043       0.000  1.873e-043     -42.727
Mno_O3H3Cl       4.771e-046       0.000  4.771e-046     -45.321

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.172e-007  3.172e-007
Ba               5.454e-007  5.454e-007
C                3.469e-003  3.469e-003
Ca               8.707e-004  8.707e-004
Cl               9.873e-005  9.873e-005
Fe               9.649e-006  9.649e-006
K                1.893e-005  1.893e-005
Mg               7.945e-005  7.945e-005
Mn               1.543e-004  1.543e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.679      Charge balance
                                       pe  =  -4.745      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.539e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.700e-003
                       Total CO2 (mol/kg)  =  2.591e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.344e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.69
                               Iterations  =  32
                                  Total H  = 1.110179e+002
                                  Total O  = 5.551355e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.100e-007  4.781e-007    -6.292    -6.320    -0.028
   H+                    2.222e-008  2.094e-008    -7.653    -7.679    -0.026



   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.172e-007
   AsS(OH)(HS)-          3.164e-007  2.966e-007    -6.500    -6.528    -0.028
   H3AsO3                7.160e-010  7.166e-010    -9.145    -9.145     0.000
   H2AsO3-               2.585e-011  2.423e-011   -10.588   -10.616    -0.028
   As3S4(HS)2-           1.935e-017  1.814e-017   -16.713   -16.741    -0.028
   H4AsO3+               7.929e-018  7.433e-018   -17.101   -17.129    -0.028
   HAsO3-2               2.990e-018  2.309e-018   -17.524   -17.637    -0.112
   AsO3-3                3.935e-026  2.200e-026   -25.405   -25.658    -0.252
As(5)           3.022e-017
   HAsO4-2               2.419e-017  1.868e-017   -16.616   -16.729    -0.112
   H2AsO4-               6.031e-018  5.654e-018   -17.220   -17.248    -0.028
   AsO4-3                3.573e-021  1.998e-021   -20.447   -20.700    -0.252
   H3AsO4                2.360e-023  2.362e-023   -22.627   -22.627     0.000
Ba              5.454e-007
   Ba+2                  5.347e-007  4.129e-007    -6.272    -6.384    -0.112
   BaHCO3+               9.516e-009  8.921e-009    -8.022    -8.050    -0.028
   BaCO3                 1.076e-009  1.077e-009    -8.968    -8.968     0.000
   BaSO4                 7.821e-011  7.827e-011   -10.107   -10.106     0.000
   BaOH+                 7.128e-013  6.682e-013   -12.147   -12.175    -0.028
C(-4)           8.782e-004
   CH4                   8.782e-004  8.789e-004    -3.056    -3.056     0.000
C(4)            2.591e-003
   HCO3-                 2.401e-003  2.254e-003    -2.620    -2.647    -0.027
   CO2                   1.060e-004  1.061e-004    -3.975    -3.974     0.000
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   CaHCO3+               2.012e-005  1.886e-005    -4.696    -4.724    -0.028
   MnHCO3+               1.729e-005  1.621e-005    -4.762    -4.790    -0.028
   CO3-2                 6.498e-006  5.048e-006    -5.187    -5.297    -0.110
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               1.696e-006  1.590e-006    -5.771    -5.799    -0.028
   MgCO3                 2.902e-007  2.905e-007    -6.537    -6.537     0.000
   NaHCO3                2.581e-007  2.584e-007    -6.588    -6.588     0.000
   FeHCO3+               1.285e-007  1.204e-007    -6.891    -6.919    -0.028
   FeCO3                 6.467e-008  6.472e-008    -7.189    -7.189     0.000
   NaCO3-                2.044e-008  1.916e-008    -7.690    -7.718    -0.028
   BaHCO3+               9.516e-009  8.921e-009    -8.022    -8.050    -0.028
   BaCO3                 1.076e-009  1.077e-009    -8.968    -8.968     0.000
Ca              8.707e-004
   Ca+2                  8.450e-004  6.562e-004    -3.073    -3.183    -0.110
   CaHCO3+               2.012e-005  1.886e-005    -4.696    -4.724    -0.028
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.948e-008  4.952e-008    -7.306    -7.305     0.000
   CaOH+                 5.548e-009  5.201e-009    -8.256    -8.284    -0.028
   CaHSO4+               6.479e-015  6.074e-015   -14.188   -14.217    -0.028
Cl              9.873e-005
   Cl-                   9.870e-005  9.247e-005    -4.006    -4.034    -0.028
   MnCl+                 3.243e-008  3.040e-008    -7.489    -7.517    -0.028
   FeCl+                 7.277e-011  6.822e-011   -10.138   -10.166    -0.028
   MnCl2                 1.226e-012  1.227e-012   -11.911   -11.911     0.000
   MnCl3-                3.334e-017  3.125e-017   -16.477   -16.505    -0.028
   FeCl+2                3.319e-027  2.563e-027   -26.479   -26.591    -0.112
   FeCl2+                1.129e-030  1.059e-030   -29.947   -29.975    -0.028
   FeCl3                 9.783e-036  9.791e-036   -35.010   -35.009     0.000
Fe(2)           9.649e-006
   Fe(HS)2               8.620e-006  8.627e-006    -5.064    -5.064     0.000
   Fe+2                  6.920e-007  5.344e-007    -6.160    -6.272    -0.112
   Fe(HS)3-              1.349e-007  1.264e-007    -6.870    -6.898    -0.028
   FeHCO3+               1.285e-007  1.204e-007    -6.891    -6.919    -0.028
   FeCO3                 6.467e-008  6.472e-008    -7.189    -7.189     0.000
   FeOH+                 8.610e-009  8.071e-009    -8.065    -8.093    -0.028
   FeCl+                 7.277e-011  6.822e-011   -10.138   -10.166    -0.028
   FeSO4                 3.591e-011  3.594e-011   -10.445   -10.444     0.000
   Fe(OH)2               3.278e-012  3.281e-012   -11.484   -11.484     0.000
   Fe(OH)3-              6.210e-015  5.821e-015   -14.207   -14.235    -0.028
   FeHSO4+               5.277e-018  4.947e-018   -17.278   -17.306    -0.028
Fe(3)           3.357e-014



   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.775e-015  4.476e-015   -14.321   -14.349    -0.028
   Fe(OH)4-              1.280e-015  1.200e-015   -14.893   -14.921    -0.028
   FeOH+2                3.665e-019  2.831e-019   -18.436   -18.548    -0.112
   Fe+3                  1.642e-024  9.180e-025   -23.785   -24.037    -0.252
   FeSO4+                4.061e-027  3.807e-027   -26.391   -26.419    -0.028
   FeCl+2                3.319e-027  2.563e-027   -26.479   -26.591    -0.112
   FeCl2+                1.129e-030  1.059e-030   -29.947   -29.975    -0.028
   Fe(SO4)2-             3.360e-032  3.150e-032   -31.474   -31.502    -0.028
   FeHSO4+2              2.764e-034  2.134e-034   -33.559   -33.671    -0.112
   FeCl3                 9.783e-036  9.791e-036   -35.010   -35.009     0.000
   Fe2(OH)2+4            6.062e-036  2.156e-036   -35.217   -35.666    -0.449
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.994   -47.695    -0.701
H(0)            1.917e-009
   H2                    9.585e-010  9.593e-010    -9.018    -9.018     0.000
K               1.893e-005
   K+                    1.893e-005  1.773e-005    -4.723    -4.751    -0.028
   KSO4-                 5.027e-011  4.712e-011   -10.299   -10.327    -0.028
Mg              7.945e-005
   Mg+2                  7.745e-005  6.030e-005    -4.111    -4.220    -0.109
   MgHCO3+               1.696e-006  1.590e-006    -5.771    -5.799    -0.028
   MgCO3                 2.902e-007  2.905e-007    -6.537    -6.537     0.000
   MgOH+                 1.115e-008  1.046e-008    -7.953    -7.981    -0.028
   MgSO4                 5.341e-009  5.346e-009    -8.272    -8.272     0.000
Mn(2)           1.543e-004
   Mn+2                  1.045e-004  8.070e-005    -3.981    -4.093    -0.112
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               1.729e-005  1.621e-005    -4.762    -4.790    -0.028
   MnOH+                 1.057e-007  9.906e-008    -6.976    -7.004    -0.028
   MnCl+                 3.243e-008  3.040e-008    -7.489    -7.517    -0.028
   MnSO4                 5.423e-009  5.427e-009    -8.266    -8.265     0.000
   MnCl2                 1.226e-012  1.227e-012   -11.911   -11.911     0.000
   Mn(OH)3-              1.486e-016  1.393e-016   -15.828   -15.856    -0.028
   MnCl3-                3.334e-017  3.125e-017   -16.477   -16.505    -0.028
Mn(3)           8.022e-035
   Mn+3                  8.022e-035  4.485e-035   -34.096   -34.348    -0.252
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.969   -80.081    -0.112
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.182   -94.210    -0.028
Na              2.176e-004
   Na+                   2.173e-004  2.038e-004    -3.663    -3.691    -0.028
   NaHCO3                2.581e-007  2.584e-007    -6.588    -6.588     0.000
   NaCO3-                2.044e-008  1.916e-008    -7.690    -7.718    -0.028
   NaSO4-                4.122e-010  3.864e-010    -9.385    -9.413    -0.028
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.344   -74.344     0.000
S(-2)           2.078e-004
   HS-                   1.436e-004  1.346e-004    -3.843    -3.871    -0.028
   H2S                   2.462e-005  2.464e-005    -4.609    -4.608     0.000
   Fe(HS)2               8.620e-006  8.627e-006    -5.064    -5.064     0.000
   S5-2                  2.048e-006  1.633e-006    -5.689    -5.787    -0.098
   S4-2                  1.204e-006  9.529e-007    -5.920    -6.021    -0.101
   S6-2                  1.053e-006  8.454e-007    -5.978    -6.073    -0.095
   AsS(OH)(HS)-          3.164e-007  2.966e-007    -6.500    -6.528    -0.028
   Fe(HS)3-              1.349e-007  1.264e-007    -6.870    -6.898    -0.028
   S-2                   1.005e-009  7.764e-010    -8.998    -9.110    -0.112
   S3-2                  4.274e-010  3.358e-010    -9.369    -9.474    -0.105
   S2-2                  2.441e-011  1.906e-011   -10.612   -10.720    -0.108
   As3S4(HS)2-           1.935e-017  1.814e-017   -16.713   -16.741    -0.028
S(6)            5.487e-007
   SO4-2                 4.878e-007  3.782e-007    -6.312    -6.422    -0.111
   CaSO4                 4.948e-008  4.952e-008    -7.306    -7.305     0.000
   MnSO4                 5.423e-009  5.427e-009    -8.266    -8.265     0.000
   MgSO4                 5.341e-009  5.346e-009    -8.272    -8.272     0.000
   NaSO4-                4.122e-010  3.864e-010    -9.385    -9.413    -0.028
   BaSO4                 7.821e-011  7.827e-011   -10.107   -10.106     0.000



   KSO4-                 5.027e-011  4.712e-011   -10.299   -10.327    -0.028
   FeSO4                 3.591e-011  3.594e-011   -10.445   -10.444     0.000
   HSO4-                 8.213e-013  7.699e-013   -12.086   -12.114    -0.028
   CaHSO4+               6.479e-015  6.074e-015   -14.188   -14.217    -0.028
   FeHSO4+               5.277e-018  4.947e-018   -17.278   -17.306    -0.028
   FeSO4+                4.061e-027  3.807e-027   -26.391   -26.419    -0.028
   Fe(SO4)2-             3.360e-032  3.150e-032   -31.474   -31.502    -0.028
   FeHSO4+2              2.764e-034  2.134e-034   -33.559   -33.671    -0.112

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.61   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.91  -18.29   -1.38  As2O3
Artinite         -7.98    1.62    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.48  -45.25    8.23  As2O5
As2S3(am)        -8.04  -52.94  -44.90  As2S3
As_native        -5.41  -17.95  -12.53  As
Ba3(AsO4)2      -10.44  -60.55  -50.11  Ba3(AsO4)2
Barite           -2.84  -12.81   -9.97  BaSO4
Birnessite      -26.47   17.13   43.60  MnO2
Bixbyite        -22.01  -22.62   -0.61  Mn2O3
Brucite          -5.70   11.14   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.04  -50.95  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.20   -3.06   -2.86  CH4
Claudetite      -16.95  -18.29   -1.34  As2O3
CO2(g)           -2.51   -3.97   -1.47  CO2
Dolomite         -0.91  -18.00  -17.09  CaMg(CO3)2
Dolomite(d)      -1.46  -18.00  -16.54  CaMg(CO3)2
Epsomite         -8.50  -10.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.47   -4.51   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.45   -2.46   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.92  -39.11  -45.03  Fe3S4
Gypsum           -5.02   -9.61   -4.58  CaSO4:2H2O
H2(g)            -5.87   -9.02   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.61   -4.61   -1.00  H2S
Halite           -9.31   -7.72    1.58  NaCl
Hausmannite     -21.37   39.66   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.06  -37.03  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.17  -26.93   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.36  -44.19   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.42  -43.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.29  -42.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.17  -46.56   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.18   -2.46   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.49   -9.52   -8.03  MgCO3
Magnetite         3.35    7.09    3.74  Fe3O4
Manganite       -11.14   14.20   25.34  MnOOH
Melanterite     -10.49  -12.69   -2.21  FeSO4:7H2O
Mirabilite      -12.69  -13.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.25  -87.96   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -24.97  -53.68  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.87  -12.16    2.71  MnCl2:4H2O
MnS(Green)       -4.09   -0.29    3.80  MnS
MnSO4           -13.18  -10.52    2.67  MnSO4
Nahcolite        -5.79   -6.34   -0.55  NaHCO3
Natron          -11.37  -12.68   -1.31  Na2CO3:10H2O
Nesquehonite     -3.90   -9.52   -5.62  MgCO3:3H2O



Nsutite         -25.43   17.13   42.56  MnO2
O2(g)           -71.45  -74.34   -2.89  O2
Orpiment         -6.64  -52.94  -46.30  As2S3
Portlandite     -10.62   12.18   22.80  Ca(OH)2
Pyrite           10.33   -8.15  -18.48  FeS2
Pyrochroite      -3.94   11.26   15.20  Mn(OH)2
Pyrolusite      -24.25   17.13   41.38  MnO2
Realgar          -3.68  -23.63  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.49  -44.74  -20.25  FeAsO4:2H2O
Siderite         -0.68  -11.57  -10.89  FeCO3
Siderite(d)(3)   -1.12  -11.57  -10.45  FeCO3
Sulfur           -3.57  -18.60  -15.03  S
Thenardite      -13.62  -13.80   -0.18  Na2SO4
Thermonatrite   -12.80  -12.68    0.13  Na2CO3:H2O
Trona           -18.22  -19.02   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.12  -11.68   -8.56  BaCO3

Reaction step 13.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.54   17.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.922e-002 -7.805e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -1.315e-005
Manganite          -11.21   14.13   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.123e-004  2.123e-004
Siderite(d)(3)      -1.05  -11.50  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.15  -11.71   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.338e-004  Surface charge, eq

Hfo_s         
 5.293e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.050e-006       0.954  5.050e-006      -5.297
Hfo_sOHCa+2      2.265e-007       0.043  2.265e-007      -6.645
Hfo_sOFe+        1.111e-008       0.002  1.111e-008      -7.954
Hfo_sOH          3.481e-009       0.001  3.481e-009      -8.458



Hfo_sOH2+        1.597e-009       0.000  1.597e-009      -8.797
Hfo_sOHBa+2      4.115e-010       0.000  4.115e-010      -9.386
Hfo_sO-          1.739e-010       0.000  1.739e-010      -9.760

Hfo           
 1.338e-004  Surface charge, eq

Hfo_w         
 2.117e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        8.712e-005       0.411  8.712e-005      -4.060
Hfo_wOH          7.560e-005       0.357  7.561e-005      -4.121
Hfo_wOH2+        3.468e-005       0.164  3.468e-005      -4.460
Hfo_wOMg+        4.866e-006       0.023  4.866e-006      -5.313
Hfo_wO-          3.776e-006       0.018  3.776e-006      -5.423
Hfo_wOCa+        3.165e-006       0.015  3.165e-006      -5.500
Hfo_wOFe+        2.252e-006       0.011  2.252e-006      -5.647
Hfo_wOFeOH       2.576e-007       0.001  2.576e-007      -6.589
Hfo_wH2AsO3      1.300e-008       0.000  1.300e-008      -7.886
Hfo_wOHSO4-2     1.637e-010       0.000  1.637e-010      -9.786
Hfo_wOBa+        8.311e-011       0.000  8.311e-011     -10.080
Hfo_wSO4-        3.763e-011       0.000  3.763e-011     -10.424
Hfo_wOHAsO4-3    3.842e-015       0.000  3.842e-015     -14.415
Hfo_wHAsO4-      1.810e-017       0.000  1.810e-017     -16.742
Hfo_wH2AsO4      2.686e-019       0.000  2.686e-019     -18.571

Mno           
-4.026e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.847e-028       0.000  1.847e-028     -27.733
Mno_O3-2         2.280e-030       0.000  2.280e-030     -29.642
Mno_O3Ca         1.146e-030       0.000  1.146e-030     -29.941
Mno_O3HMn+       5.969e-031       0.000  5.969e-031     -30.224
Mno_O3Na-        4.917e-032       0.000  4.918e-032     -31.308
Mno_O3Mg         3.769e-032       0.000  3.769e-032     -31.424
Mno_O3H-         1.846e-032       0.000  1.846e-032     -31.734
Mno_O3Ba         1.417e-032       0.000  1.417e-032     -31.849
Mno_O3HCa+       3.231e-033       0.000  3.231e-033     -32.491
Mno_O3HMg+       7.195e-035       0.000  7.195e-035     -34.143
Mno_O3HBa+       7.143e-035       0.000  7.143e-035     -34.146
Mno_O3HNa        3.716e-035       0.000  3.716e-035     -34.430
Mno_O3H2         1.123e-037       0.000  1.123e-037     -36.950
Mno_O3H3+        1.828e-043       0.000  1.828e-043     -42.738
Mno_O3H3Cl       4.646e-046       0.000  4.646e-046     -45.333

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.179e-007  3.179e-007
Ba               5.454e-007  5.454e-007
C                3.735e-003  3.735e-003
Ca               9.317e-004  9.317e-004
Cl               9.873e-005  9.873e-005
Fe               1.158e-005  1.158e-005
K                1.893e-005  1.893e-005
Mg               8.000e-005  8.000e-005
Mn               1.637e-004  1.637e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   7.628      Charge balance
                                       pe  =  -4.691      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.742e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.846e-003
                       Total CO2 (mol/kg)  =  2.758e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.344e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.34
                               Iterations  =  28
                                  Total H  = 1.110183e+002
                                  Total O  = 5.551395e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.547e-007  4.255e-007    -6.342    -6.371    -0.029
   H+                    2.500e-008  2.352e-008    -7.602    -7.628    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.179e-007
   AsS(OH)(HS)-          3.172e-007  2.969e-007    -6.499    -6.527    -0.029
   H3AsO3                6.685e-010  6.690e-010    -9.175    -9.175     0.000
   H2AsO3-               2.151e-011  2.013e-011   -10.667   -10.696    -0.029
   As3S4(HS)2-           2.453e-017  2.296e-017   -16.610   -16.639    -0.029
   H4AsO3+               8.332e-018  7.798e-018   -17.079   -17.108    -0.029
   HAsO3-2               2.226e-018  1.708e-018   -17.652   -17.768    -0.115
   AsO3-3                2.630e-026  1.448e-026   -25.580   -25.839    -0.259
As(5)           2.342e-017
   HAsO4-2               1.831e-017  1.405e-017   -16.737   -16.852    -0.115
   H2AsO4-               5.103e-018  4.776e-018   -17.292   -17.321    -0.029
   AsO4-3                2.427e-021  1.337e-021   -20.615   -20.874    -0.259
   H3AsO4                2.240e-023  2.242e-023   -22.650   -22.649     0.000
Ba              5.454e-007
   Ba+2                  5.343e-007  4.098e-007    -6.272    -6.387    -0.115
   BaHCO3+               1.001e-008  9.365e-009    -8.000    -8.029    -0.029
   BaCO3                 1.005e-009  1.006e-009    -8.998    -8.997     0.000
   BaSO4                 7.205e-011  7.211e-011   -10.142   -10.142     0.000
   BaOH+                 6.307e-013  5.903e-013   -12.200   -12.229    -0.029
C(-4)           9.774e-004
   CH4                   9.774e-004  9.782e-004    -3.010    -3.010     0.000
C(4)            2.758e-003
   HCO3-                 2.543e-003  2.384e-003    -2.595    -2.623    -0.028
   CO2                   1.260e-004  1.261e-004    -3.900    -3.899     0.000
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   CaHCO3+               2.265e-005  2.119e-005    -4.645    -4.674    -0.029
   MnHCO3+               1.946e-005  1.821e-005    -4.711    -4.740    -0.029
   CO3-2                 6.156e-006  4.752e-006    -5.211    -5.323    -0.112
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               1.796e-006  1.681e-006    -5.746    -5.774    -0.029
   MgCO3                 2.731e-007  2.733e-007    -6.564    -6.563     0.000
   NaHCO3                2.726e-007  2.728e-007    -6.565    -6.564     0.000
   FeHCO3+               1.704e-007  1.595e-007    -6.768    -6.797    -0.029
   FeCO3                 7.622e-008  7.628e-008    -7.118    -7.118     0.000
   NaCO3-                1.924e-008  1.801e-008    -7.716    -7.745    -0.029
   BaHCO3+               1.001e-008  9.365e-009    -8.000    -8.029    -0.029
   BaCO3                 1.005e-009  1.006e-009    -8.998    -8.997     0.000
Ca              9.317e-004
   Ca+2                  9.034e-004  6.971e-004    -3.044    -3.157    -0.113
   CaHCO3+               2.265e-005  2.119e-005    -4.645    -4.674    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.879e-008  4.883e-008    -7.312    -7.311     0.000
   CaOH+                 5.254e-009  4.917e-009    -8.279    -8.308    -0.029
   CaHSO4+               7.190e-015  6.729e-015   -14.143   -14.172    -0.029



Cl              9.873e-005
   Cl-                   9.869e-005  9.231e-005    -4.006    -4.035    -0.029
   MnCl+                 3.445e-008  3.224e-008    -7.463    -7.492    -0.029
   FeCl+                 9.111e-011  8.527e-011   -10.040   -10.069    -0.029
   MnCl2                 1.298e-012  1.299e-012   -11.887   -11.886     0.000
   MnCl3-                3.529e-017  3.302e-017   -16.452   -16.481    -0.029
   FeCl+2                4.732e-027  3.630e-027   -26.325   -26.440    -0.115
   FeCl2+                1.599e-030  1.497e-030   -29.796   -29.825    -0.029
   FeCl3                 1.380e-035  1.381e-035   -34.860   -34.860     0.000
Fe(2)           1.158e-005
   Fe(HS)2               1.030e-005  1.031e-005    -4.987    -4.987     0.000
   Fe+2                  8.723e-007  6.692e-007    -6.059    -6.174    -0.115
   FeHCO3+               1.704e-007  1.595e-007    -6.768    -6.797    -0.029
   Fe(HS)3-              1.576e-007  1.475e-007    -6.802    -6.831    -0.029
   FeCO3                 7.622e-008  7.628e-008    -7.118    -7.118     0.000
   FeOH+                 9.611e-009  8.995e-009    -8.017    -8.046    -0.029
   FeCl+                 9.111e-011  8.527e-011   -10.040   -10.069    -0.029
   FeSO4                 4.174e-011  4.178e-011   -10.379   -10.379     0.000
   Fe(OH)2               3.251e-012  3.254e-012   -11.488   -11.488     0.000
   Fe(OH)3-              5.491e-015  5.139e-015   -14.260   -14.289    -0.029
   FeHSO4+               6.903e-018  6.460e-018   -17.161   -17.190    -0.029
Fe(3)           3.403e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.374e-015  5.029e-015   -14.270   -14.298    -0.029
   Fe(OH)4-              1.141e-015  1.068e-015   -14.943   -14.972    -0.029
   FeOH+2                4.658e-019  3.573e-019   -18.332   -18.447    -0.115
   Fe+3                  2.364e-024  1.302e-024   -23.626   -23.885    -0.259
   FeSO4+                5.356e-027  5.012e-027   -26.271   -26.300    -0.029
   FeCl+2                4.732e-027  3.630e-027   -26.325   -26.440    -0.115
   FeCl2+                1.599e-030  1.497e-030   -29.796   -29.825    -0.029
   Fe(SO4)2-             4.114e-032  3.850e-032   -31.386   -31.415    -0.029
   FeHSO4+2              4.116e-034  3.157e-034   -33.386   -33.501    -0.115
   FeCl3                 1.380e-035  1.381e-035   -34.860   -34.860     0.000
   Fe2(OH)2+4            9.925e-036  3.437e-036   -35.003   -35.464    -0.461
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.723   -47.442    -0.720
H(0)            1.886e-009
   H2                    9.429e-010  9.437e-010    -9.026    -9.025     0.000
K               1.893e-005
   K+                    1.893e-005  1.770e-005    -4.723    -4.752    -0.029
   KSO4-                 4.666e-011  4.367e-011   -10.331   -10.360    -0.029
Mg              8.000e-005
   Mg+2                  7.791e-005  6.028e-005    -4.108    -4.220    -0.111
   MgHCO3+               1.796e-006  1.681e-006    -5.746    -5.774    -0.029
   MgCO3                 2.731e-007  2.733e-007    -6.564    -6.563     0.000
   MgOH+                 9.940e-009  9.302e-009    -8.003    -8.031    -0.029
   MgSO4                 4.956e-009  4.961e-009    -8.305    -8.304     0.000
Mn(2)           1.637e-004
   Mn+2                  1.118e-004  8.572e-005    -3.952    -4.067    -0.115
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               1.946e-005  1.821e-005    -4.711    -4.740    -0.029
   MnOH+                 1.001e-007  9.366e-008    -7.000    -7.028    -0.029
   MnCl+                 3.445e-008  3.224e-008    -7.463    -7.492    -0.029
   MnSO4                 5.347e-009  5.352e-009    -8.272    -8.271     0.000
   MnCl2                 1.298e-012  1.299e-012   -11.887   -11.886     0.000
   Mn(OH)3-              1.115e-016  1.043e-016   -15.953   -15.982    -0.029
   MnCl3-                3.529e-017  3.302e-017   -16.452   -16.481    -0.029
Mn(3)           9.801e-035
   Mn+3                  9.801e-035  5.398e-035   -34.009   -34.268    -0.259
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.128   -80.243    -0.115
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.289   -94.318    -0.029
Na              2.176e-004
   Na+                   2.173e-004  2.035e-004    -3.663    -3.691    -0.029
   NaHCO3                2.726e-007  2.728e-007    -6.565    -6.564     0.000
   NaCO3-                1.924e-008  1.801e-008    -7.716    -7.745    -0.029
   NaSO4-                3.826e-010  3.581e-010    -9.417    -9.446    -0.029



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.330   -74.330     0.000
S(-2)           2.079e-004
   HS-                   1.405e-004  1.315e-004    -3.852    -3.881    -0.029
   H2S                   2.702e-005  2.704e-005    -4.568    -4.568     0.000
   Fe(HS)2               1.030e-005  1.031e-005    -4.987    -4.987     0.000
   S5-2                  1.789e-006  1.420e-006    -5.747    -5.848    -0.100
   S4-2                  1.052e-006  8.285e-007    -5.978    -6.082    -0.104
   S6-2                  9.195e-007  7.350e-007    -6.036    -6.134    -0.097
   AsS(OH)(HS)-          3.172e-007  2.969e-007    -6.499    -6.527    -0.029
   Fe(HS)3-              1.576e-007  1.475e-007    -6.802    -6.831    -0.029
   S-2                   8.799e-010  6.749e-010    -9.056    -9.171    -0.115
   S3-2                  3.738e-010  2.919e-010    -9.427    -9.535    -0.107
   S2-2                  2.135e-011  1.657e-011   -10.671   -10.781    -0.110
   As3S4(HS)2-           2.453e-017  2.296e-017   -16.610   -16.639    -0.029
S(6)            5.155e-007
   SO4-2                 4.558e-007  3.511e-007    -6.341    -6.455    -0.113
   CaSO4                 4.879e-008  4.883e-008    -7.312    -7.311     0.000
   MnSO4                 5.347e-009  5.352e-009    -8.272    -8.271     0.000
   MgSO4                 4.956e-009  4.961e-009    -8.305    -8.304     0.000
   NaSO4-                3.826e-010  3.581e-010    -9.417    -9.446    -0.029
   BaSO4                 7.205e-011  7.211e-011   -10.142   -10.142     0.000
   KSO4-                 4.666e-011  4.367e-011   -10.331   -10.360    -0.029
   FeSO4                 4.174e-011  4.178e-011   -10.379   -10.379     0.000
   HSO4-                 8.580e-013  8.030e-013   -12.067   -12.095    -0.029
   CaHSO4+               7.190e-015  6.729e-015   -14.143   -14.172    -0.029
   FeHSO4+               6.903e-018  6.460e-018   -17.161   -17.190    -0.029
   FeSO4+                5.356e-027  5.012e-027   -26.271   -26.300    -0.029
   Fe(SO4)2-             4.114e-032  3.850e-032   -31.386   -31.415    -0.029
   FeHSO4+2              4.116e-034  3.157e-034   -33.386   -33.501    -0.115

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.25   -9.61   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.97  -18.35   -1.38  As2O3
Artinite         -8.11    1.49    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.53  -45.30    8.23  As2O5
As2S3(am)        -7.98  -52.88  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -10.80  -60.91  -50.11  Ba3(AsO4)2
Barite           -2.87  -12.84   -9.97  BaSO4
Birnessite      -26.54   17.07   43.60  MnO2
Bixbyite        -22.15  -22.76   -0.61  Mn2O3
Brucite          -5.80   11.04   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.31  -51.22  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.15   -3.01   -2.86  CH4
Claudetite      -17.01  -18.35   -1.34  As2O3
CO2(g)           -2.43   -3.90   -1.47  CO2
Dolomite         -0.93  -18.02  -17.09  CaMg(CO3)2
Dolomite(d)      -1.48  -18.02  -16.54  CaMg(CO3)2
Epsomite         -8.53  -10.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.46   -4.50   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.49   -2.43   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.08  -38.96  -45.03  Fe3S4
Gypsum           -5.03   -9.61   -4.58  CaSO4:2H2O
H2(g)            -5.88   -9.03   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.57   -4.57   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -21.58   39.45   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.14  -37.11  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.37  -27.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.26  -44.09   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.34  -43.55   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.21  -42.49   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.03  -46.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.22   -2.43   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.51   -9.54   -8.03  MgCO3
Magnetite         3.35    7.08    3.74  Fe3O4
Manganite       -11.21   14.13   25.34  MnOOH
Melanterite     -10.42  -12.63   -2.21  FeSO4:7H2O
Mirabilite      -12.72  -13.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.19  -87.90   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.24  -53.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.85  -12.14    2.71  MnCl2:4H2O
MnS(Green)       -4.12   -0.32    3.80  MnS
MnSO4           -13.19  -10.52    2.67  MnSO4
Nahcolite        -5.77   -6.31   -0.55  NaHCO3
Natron          -11.40  -12.71   -1.31  Na2CO3:10H2O
Nesquehonite     -3.92   -9.54   -5.62  MgCO3:3H2O
Nsutite         -25.50   17.07   42.56  MnO2
O2(g)           -71.44  -74.33   -2.89  O2
Orpiment         -6.58  -52.88  -46.30  As2S3
Portlandite     -10.70   12.10   22.80  Ca(OH)2
Pyrite           10.42   -8.06  -18.48  FeS2
Pyrochroite      -4.01   11.19   15.20  Mn(OH)2
Pyrolusite      -24.31   17.07   41.38  MnO2
Realgar          -3.68  -23.62  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite         -0.61  -11.50  -10.89  FeCO3
Siderite(d)(3)   -1.05  -11.50  -10.45  FeCO3
Sulfur           -3.53  -18.55  -15.03  S
Thenardite      -13.66  -13.84   -0.18  Na2SO4
Thermonatrite   -12.83  -12.71    0.13  Na2CO3:H2O
Trona           -18.23  -19.02   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.15  -11.71   -8.56  BaCO3

Reaction step 14.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -26.60   17.00   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.916e-002 -8.398e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.539e-005
Manganite          -11.28   14.06   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.069e-004  2.069e-004
Siderite(d)(3)      -0.98  -11.43  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.18  -11.74   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.341e-004  Surface charge, eq

Hfo_s         
 5.292e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.023e-006       0.949  5.023e-006      -5.299
Hfo_sOHCa+2      2.506e-007       0.047  2.506e-007      -6.601
Hfo_sOFe+        1.285e-008       0.002  1.285e-008      -7.891
Hfo_sOH          3.646e-009       0.001  3.646e-009      -8.438
Hfo_sOH2+        1.860e-009       0.000  1.861e-009      -8.730
Hfo_sOHBa+2      4.279e-010       0.000  4.279e-010      -9.369
Hfo_sO-          1.637e-010       0.000  1.637e-010      -9.786

Hfo           
 1.341e-004  Surface charge, eq

Hfo_w         
 2.117e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        8.322e-005       0.393  8.323e-005      -4.080
Hfo_wOH          7.605e-005       0.359  7.606e-005      -4.119
Hfo_wOH2+        3.881e-005       0.183  3.881e-005      -4.411
Hfo_wOMg+        4.396e-006       0.021  4.396e-006      -5.357
Hfo_wO-          3.414e-006       0.016  3.414e-006      -5.467
Hfo_wOCa+        3.023e-006       0.014  3.023e-006      -5.520
Hfo_wOFe+        2.501e-006       0.012  2.501e-006      -5.602
Hfo_wOFeOH       2.572e-007       0.001  2.572e-007      -6.590
Hfo_wH2AsO3      1.240e-008       0.000  1.240e-008      -7.907
Hfo_wOHSO4-2     1.533e-010       0.000  1.533e-010      -9.814
Hfo_wOBa+        7.462e-011       0.000  7.462e-011     -10.127
Hfo_wSO4-        3.921e-011       0.000  3.921e-011     -10.407
Hfo_wOHAsO4-3    2.702e-015       0.000  2.702e-015     -14.568
Hfo_wHAsO4-      1.575e-017       0.000  1.576e-017     -16.803
Hfo_wH2AsO4      2.602e-019       0.000  2.602e-019     -18.585

Mno           
-6.460e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.213e-028       0.000  3.214e-028     -27.493
Mno_O3-2         3.754e-030       0.000  3.754e-030     -29.426
Mno_O3Ca         1.994e-030       0.000  1.994e-030     -29.700
Mno_O3HMn+       1.155e-030       0.000  1.155e-030     -29.937
Mno_O3Na-        8.084e-032       0.000  8.084e-032     -31.092
Mno_O3Mg         6.200e-032       0.000  6.200e-032     -31.208
Mno_O3H-         3.382e-032       0.000  3.382e-032     -31.471
Mno_O3Ba         2.316e-032       0.000  2.316e-032     -31.635
Mno_O3HCa+       6.253e-033       0.000  6.253e-033     -32.204
Mno_O3HMg+       1.317e-034       0.000  1.317e-034     -33.880
Mno_O3HBa+       1.299e-034       0.000  1.299e-034     -33.886



Mno_O3HNa        6.796e-035       0.000  6.796e-035     -34.168
Mno_O3H2         2.288e-037       0.000  2.288e-037     -36.640
Mno_O3H3+        4.143e-043       0.000  4.143e-043     -42.383
Mno_O3H3Cl       1.052e-045       0.000  1.052e-045     -44.978

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.185e-007  3.185e-007
Ba               5.453e-007  5.453e-007
C                4.000e-003  4.000e-003
Ca               9.911e-004  9.910e-004
Cl               9.873e-005  9.873e-005
Fe               1.357e-005  1.357e-005
K                1.893e-005  1.893e-005
Mg               8.047e-005  8.047e-005
Mn               1.730e-004  1.730e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.582      Charge balance
                                       pe  =  -4.641      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.939e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.989e-003
                       Total CO2 (mol/kg)  =  2.923e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.347e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.04
                               Iterations  =  34
                                  Total H  = 1.110187e+002
                                  Total O  = 5.551435e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.093e-007  3.825e-007    -6.388    -6.417    -0.029
   H+                    2.785e-008  2.617e-008    -7.555    -7.582    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.185e-007
   AsS(OH)(HS)-          3.179e-007  2.970e-007    -6.498    -6.527    -0.029
   H3AsO3                6.337e-010  6.342e-010    -9.198    -9.198     0.000
   H2AsO3-               1.836e-011  1.716e-011   -10.736   -10.766    -0.029
   As3S4(HS)2-           3.045e-017  2.845e-017   -16.516   -16.546    -0.029
   H4AsO3+               8.801e-018  8.224e-018   -17.055   -17.085    -0.029
   HAsO3-2               1.716e-018  1.308e-018   -17.765   -17.883    -0.118
   AsO3-3                1.837e-026  9.973e-027   -25.736   -26.001    -0.265
As(5)           1.876e-017
   HAsO4-2               1.433e-017  1.093e-017   -16.844   -16.962    -0.118
   H2AsO4-               4.423e-018  4.133e-018   -17.354   -17.384    -0.029
   AsO4-3                1.722e-021  9.346e-022   -20.764   -21.029    -0.265
   H3AsO4                2.156e-023  2.158e-023   -22.666   -22.666     0.000
Ba              5.453e-007
   Ba+2                  5.339e-007  4.069e-007    -6.273    -6.390    -0.118
   BaHCO3+               1.048e-008  9.792e-009    -7.980    -8.009    -0.029
   BaCO3                 9.448e-010  9.457e-010    -9.025    -9.024     0.000
   BaSO4                 6.661e-011  6.667e-011   -10.176   -10.176     0.000
   BaOH+                 5.638e-013  5.268e-013   -12.249   -12.278    -0.029
C(-4)           1.077e-003
   CH4                   1.077e-003  1.078e-003    -2.968    -2.968     0.000
C(4)            2.923e-003



   HCO3-                 2.682e-003  2.510e-003    -2.572    -2.600    -0.029
   CO2                   1.476e-004  1.477e-004    -3.831    -3.831     0.000
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   CaHCO3+               2.523e-005  2.358e-005    -4.598    -4.628    -0.029
   MnHCO3+               2.168e-005  2.026e-005    -4.664    -4.693    -0.029
   CO3-2                 5.863e-006  4.498e-006    -5.232    -5.347    -0.115
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               1.893e-006  1.769e-006    -5.723    -5.752    -0.029
   NaHCO3                2.865e-007  2.868e-007    -6.543    -6.542     0.000
   MgCO3                 2.583e-007  2.585e-007    -6.588    -6.588     0.000
   FeHCO3+               2.208e-007  2.063e-007    -6.656    -6.685    -0.029
   FeCO3                 8.860e-008  8.868e-008    -7.053    -7.052     0.000
   NaCO3-                1.821e-008  1.702e-008    -7.740    -7.769    -0.029
   BaHCO3+               1.048e-008  9.792e-009    -7.980    -8.009    -0.029
   BaCO3                 9.448e-010  9.457e-010    -9.025    -9.024     0.000
Ca              9.911e-004
   Ca+2                  9.602e-004  7.364e-004    -3.018    -3.133    -0.115
   CaHCO3+               2.523e-005  2.358e-005    -4.598    -4.628    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.798e-008  4.803e-008    -7.319    -7.319     0.000
   CaOH+                 4.997e-009  4.669e-009    -8.301    -8.331    -0.029
   CaHSO4+               7.880e-015  7.363e-015   -14.103   -14.133    -0.029
Cl              9.873e-005
   Cl-                   9.869e-005  9.216e-005    -4.006    -4.035    -0.030
   MnCl+                 3.639e-008  3.400e-008    -7.439    -7.469    -0.029
   FeCl+                 1.119e-010  1.045e-010    -9.951    -9.981    -0.029
   MnCl2                 1.366e-012  1.368e-012   -11.864   -11.864     0.000
   MnCl3-                3.715e-017  3.472e-017   -16.430   -16.459    -0.029
   FeCl+2                6.546e-027  4.989e-027   -26.184   -26.302    -0.118
   FeCl2+                2.198e-030  2.054e-030   -29.658   -29.687    -0.029
   FeCl3                 1.891e-035  1.893e-035   -34.723   -34.723     0.000
Fe(2)           1.357e-005
   Fe(HS)2               1.200e-005  1.201e-005    -4.921    -4.921     0.000
   Fe+2                  1.078e-006  8.218e-007    -5.967    -6.085    -0.118
   FeHCO3+               2.208e-007  2.063e-007    -6.656    -6.685    -0.029
   Fe(HS)3-              1.792e-007  1.674e-007    -6.747    -6.776    -0.029
   FeCO3                 8.860e-008  8.868e-008    -7.053    -7.052     0.000
   FeOH+                 1.063e-008  9.930e-009    -7.974    -8.003    -0.029
   FeCl+                 1.119e-010  1.045e-010    -9.951    -9.981    -0.029
   FeSO4                 4.773e-011  4.777e-011   -10.321   -10.321     0.000
   Fe(OH)2               3.226e-012  3.229e-012   -11.491   -11.491     0.000
   Fe(OH)3-              4.906e-015  4.584e-015   -14.309   -14.339    -0.029
   FeHSO4+               8.795e-018  8.218e-018   -17.056   -17.085    -0.029
Fe(3)           3.453e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.988e-015  5.595e-015   -14.223   -14.252    -0.029
   Fe(OH)4-              1.027e-015  9.596e-016   -14.988   -15.018    -0.029
   FeOH+2                5.802e-019  4.422e-019   -18.236   -18.354    -0.118
   Fe+3                  3.302e-024  1.793e-024   -23.481   -23.746    -0.265
   FeSO4+                6.877e-027  6.425e-027   -26.163   -26.192    -0.029
   FeCl+2                6.546e-027  4.989e-027   -26.184   -26.302    -0.118
   FeCl2+                2.198e-030  2.054e-030   -29.658   -29.687    -0.029
   Fe(SO4)2-             4.918e-032  4.595e-032   -31.308   -31.338    -0.029
   FeHSO4+2              5.907e-034  4.503e-034   -33.229   -33.347    -0.118
   FeCl3                 1.891e-035  1.893e-035   -34.723   -34.723     0.000
   Fe2(OH)2+4            1.559e-035  5.264e-036   -34.807   -35.279    -0.472
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.474   -47.211    -0.737
H(0)            1.857e-009
   H2                    9.285e-010  9.293e-010    -9.032    -9.032     0.000
K               1.893e-005
   K+                    1.893e-005  1.767e-005    -4.723    -4.753    -0.030
   KSO4-                 4.344e-011  4.059e-011   -10.362   -10.392    -0.029
Mg              8.047e-005
   Mg+2                  7.830e-005  6.022e-005    -4.106    -4.220    -0.114
   MgHCO3+               1.893e-006  1.769e-006    -5.723    -5.752    -0.029
   MgCO3                 2.583e-007  2.585e-007    -6.588    -6.588     0.000
   MgOH+                 8.940e-009  8.354e-009    -8.049    -8.078    -0.029



   MgSO4                 4.610e-009  4.614e-009    -8.336    -8.336     0.000
Mn(2)           1.730e-004
   Mn+2                  1.188e-004  9.056e-005    -3.925    -4.043    -0.118
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               2.168e-005  2.026e-005    -4.664    -4.693    -0.029
   MnOH+                 9.518e-008  8.894e-008    -7.021    -7.051    -0.029
   MnCl+                 3.639e-008  3.400e-008    -7.439    -7.469    -0.029
   MnSO4                 5.259e-009  5.264e-009    -8.279    -8.279     0.000
   MnCl2                 1.366e-012  1.368e-012   -11.864   -11.864     0.000
   Mn(OH)3-              8.568e-017  8.005e-017   -16.067   -16.097    -0.029
   MnCl3-                3.715e-017  3.472e-017   -16.430   -16.459    -0.029
Mn(3)           1.177e-034
   Mn+3                  1.177e-034  6.392e-035   -33.929   -34.194    -0.265
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.273   -80.391    -0.118
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.387   -94.416    -0.029
Na              2.176e-004
   Na+                   2.173e-004  2.032e-004    -3.663    -3.692    -0.029
   NaHCO3                2.865e-007  2.868e-007    -6.543    -6.542     0.000
   NaCO3-                1.821e-008  1.702e-008    -7.740    -7.769    -0.029
   NaSO4-                3.562e-010  3.328e-010    -9.448    -9.478    -0.029
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.317   -74.316     0.000
S(-2)           2.079e-004
   HS-                   1.370e-004  1.280e-004    -3.863    -3.893    -0.029
   H2S                   2.927e-005  2.930e-005    -4.534    -4.533     0.000
   Fe(HS)2               1.200e-005  1.201e-005    -4.921    -4.921     0.000
   S5-2                  1.574e-006  1.243e-006    -5.803    -5.905    -0.103
   S4-2                  9.258e-007  7.253e-007    -6.033    -6.139    -0.106
   S6-2                  8.086e-007  6.435e-007    -6.092    -6.191    -0.099
   AsS(OH)(HS)-          3.179e-007  2.970e-007    -6.498    -6.527    -0.029
   Fe(HS)3-              1.792e-007  1.674e-007    -6.747    -6.776    -0.029
   S-2                   7.752e-010  5.909e-010    -9.111    -9.228    -0.118
   S3-2                  3.291e-010  2.556e-010    -9.483    -9.592    -0.110
   S2-2                  1.881e-011  1.450e-011   -10.726   -10.838    -0.113
   As3S4(HS)2-           3.045e-017  2.845e-017   -16.516   -16.546    -0.029
S(6)            4.854e-007
   SO4-2                 4.270e-007  3.269e-007    -6.370    -6.486    -0.116
   CaSO4                 4.798e-008  4.803e-008    -7.319    -7.319     0.000
   MnSO4                 5.259e-009  5.264e-009    -8.279    -8.279     0.000
   MgSO4                 4.610e-009  4.614e-009    -8.336    -8.336     0.000
   NaSO4-                3.562e-010  3.328e-010    -9.448    -9.478    -0.029
   BaSO4                 6.661e-011  6.667e-011   -10.176   -10.176     0.000
   FeSO4                 4.773e-011  4.777e-011   -10.321   -10.321     0.000
   KSO4-                 4.344e-011  4.059e-011   -10.362   -10.392    -0.029
   HSO4-                 8.901e-013  8.317e-013   -12.051   -12.080    -0.029
   CaHSO4+               7.880e-015  7.363e-015   -14.103   -14.133    -0.029
   FeHSO4+               8.795e-018  8.218e-018   -17.056   -17.085    -0.029
   FeSO4+                6.877e-027  6.425e-027   -26.163   -26.192    -0.029
   Fe(SO4)2-             4.918e-032  4.595e-032   -31.308   -31.338    -0.029
   FeHSO4+2              5.907e-034  4.503e-034   -33.229   -33.347    -0.118

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.26   -9.62   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.02  -18.40   -1.38  As2O3
Artinite         -8.22    1.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.56  -45.33    8.23  As2O5
As2S3(am)        -7.92  -52.82  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -11.12  -61.23  -50.11  Ba3(AsO4)2
Barite           -2.91  -12.88   -9.97  BaSO4
Birnessite      -26.60   17.00   43.60  MnO2



Bixbyite        -22.28  -22.90   -0.61  Mn2O3
Brucite          -5.90   10.94   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.55  -51.46  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.11   -2.97   -2.86  CH4
Claudetite      -17.06  -18.40   -1.34  As2O3
CO2(g)           -2.36   -3.83   -1.47  CO2
Dolomite         -0.96  -18.05  -17.09  CaMg(CO3)2
Dolomite(d)      -1.51  -18.05  -16.54  CaMg(CO3)2
Epsomite         -8.57  -10.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.45   -4.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.52   -2.40   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.21  -38.82  -45.03  Fe3S4
Gypsum           -5.04   -9.62   -4.58  CaSO4:2H2O
H2(g)            -5.88   -9.03   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.54   -4.53   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -21.78   39.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.21  -37.18  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.56  -27.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.17  -44.00   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.26  -43.47   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.13  -42.41   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.91  -46.30   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.25   -2.40   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.54   -9.57   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -11.28   14.06   25.34  MnOOH
Melanterite     -10.36  -12.57   -2.21  FeSO4:7H2O
Mirabilite      -12.76  -13.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.13  -87.85   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.48  -54.19  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.82  -12.11    2.71  MnCl2:4H2O
MnS(Green)       -4.15   -0.35    3.80  MnS
MnSO4           -13.20  -10.53    2.67  MnSO4
Nahcolite        -5.74   -6.29   -0.55  NaHCO3
Natron          -11.42  -12.73   -1.31  Na2CO3:10H2O
Nesquehonite     -3.95   -9.57   -5.62  MgCO3:3H2O
Nsutite         -25.56   17.00   42.56  MnO2
O2(g)           -71.42  -74.32   -2.89  O2
Orpiment         -6.52  -52.82  -46.30  As2S3
Portlandite     -10.77   12.03   22.80  Ca(OH)2
Pyrite           10.49   -7.99  -18.48  FeS2
Pyrochroite      -4.08   11.12   15.20  Mn(OH)2
Pyrolusite      -24.38   17.00   41.38  MnO2
Realgar          -3.67  -23.61  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.54  -11.43  -10.89  FeCO3
Siderite(d)(3)   -0.98  -11.43  -10.45  FeCO3
Sulfur           -3.49  -18.51  -15.03  S
Thenardite      -13.69  -13.87   -0.18  Na2SO4
Thermonatrite   -12.86  -12.73    0.13  Na2CO3:H2O
Trona           -18.23  -19.02   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.18  -11.74   -8.56  BaCO3

Reaction step 15.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.66   16.95   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.910e-002 -8.976e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.765e-005
Manganite          -11.34   14.00   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.016e-004  2.016e-004
Siderite(d)(3)      -0.92  -11.37  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.20  -11.76   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.345e-004  Surface charge, eq

Hfo_s         
 5.291e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.995e-006       0.944  4.995e-006      -5.301
Hfo_sOHCa+2      2.749e-007       0.052  2.749e-007      -6.561
Hfo_sOFe+        1.468e-008       0.003  1.468e-008      -7.833
Hfo_sOH          3.804e-009       0.001  3.804e-009      -8.420
Hfo_sOH2+        2.141e-009       0.000  2.141e-009      -8.669
Hfo_sOHBa+2      4.434e-010       0.000  4.434e-010      -9.353
Hfo_sO-          1.548e-010       0.000  1.548e-010      -9.810

Hfo           
 1.345e-004  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOMn+        7.951e-005       0.376  7.951e-005      -4.100
Hfo_wOH          7.623e-005       0.360  7.623e-005      -4.118
Hfo_wOH2+        4.291e-005       0.203  4.291e-005      -4.367
Hfo_wOMg+        3.988e-006       0.019  3.988e-006      -5.399
Hfo_wO-          3.102e-006       0.015  3.102e-006      -5.508
Hfo_wOCa+        2.888e-006       0.014  2.888e-006      -5.539
Hfo_wOFe+        2.745e-006       0.013  2.745e-006      -5.561
Hfo_wOFeOH       2.559e-007       0.001  2.559e-007      -6.592
Hfo_wH2AsO3      1.193e-008       0.000  1.193e-008      -7.923
Hfo_wOHSO4-2     1.434e-010       0.000  1.434e-010      -9.843
Hfo_wOBa+        6.734e-011       0.000  6.734e-011     -10.172
Hfo_wSO4-        4.047e-011       0.000  4.047e-011     -10.393



Hfo_wOHAsO4-3    1.965e-015       0.000  1.965e-015     -14.707
Hfo_wHAsO4-      1.394e-017       0.000  1.394e-017     -16.856
Hfo_wH2AsO4      2.539e-019       0.000  2.539e-019     -18.595

Mno           
-1.623e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.735e-029       0.000  8.735e-029     -28.059
Mno_O3-2         9.704e-031       0.000  9.704e-031     -30.013
Mno_O3Ca         5.420e-031       0.000  5.420e-031     -30.266
Mno_O3HMn+       3.464e-031       0.000  3.464e-031     -30.460
Mno_O3Na-        2.087e-032       0.000  2.087e-032     -31.681
Mno_O3Mg         1.601e-032       0.000  1.601e-032     -31.796
Mno_O3H-         9.645e-033       0.000  9.645e-033     -32.016
Mno_O3Ba         5.948e-033       0.000  5.948e-033     -32.226
Mno_O3HCa+       1.875e-033       0.000  1.875e-033     -32.727
Mno_O3HMg+       3.750e-035       0.000  3.750e-035     -34.426
Mno_O3HBa+       3.680e-035       0.000  3.680e-035     -34.434
Mno_O3HNa        1.935e-035       0.000  1.935e-035     -34.713
Mno_O3H2         7.199e-038       0.000  7.199e-038     -37.143
Mno_O3H3+        1.438e-043       0.000  1.438e-043     -42.842
Mno_O3H3Cl       3.644e-046       0.000  3.644e-046     -45.438

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.190e-007  3.190e-007
Ba               5.453e-007  5.453e-007
C                4.263e-003  4.263e-003
Ca               1.049e-003  1.049e-003
Cl               9.873e-005  9.873e-005
Fe               1.559e-005  1.559e-005
K                1.893e-005  1.893e-005
Mg               8.088e-005  8.087e-005
Mn               1.821e-004  1.821e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.540      Charge balance
                                       pe  =  -4.596      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.132e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.128e-003
                       Total CO2 (mol/kg)  =  3.087e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.351e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.78
                               Iterations  =  33
                                  Total H  = 1.110191e+002
                                  Total O  = 5.551474e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.716e-007  3.467e-007    -6.430    -6.460    -0.030
   H+                    3.076e-008  2.887e-008    -7.512    -7.540    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000



As(3)           3.190e-007
   AsS(OH)(HS)-          3.184e-007  2.971e-007    -6.497    -6.527    -0.030
   H3AsO3                6.081e-010  6.087e-010    -9.216    -9.216     0.000
   H2AsO3-               1.600e-011  1.493e-011   -10.796   -10.826    -0.030
   As3S4(HS)2-           3.712e-017  3.463e-017   -16.430   -16.461    -0.030
   H4AsO3+               9.331e-018  8.706e-018   -17.030   -17.060    -0.030
   HAsO3-2               1.362e-018  1.032e-018   -17.866   -17.986    -0.121
   AsO3-3                1.331e-026  7.130e-027   -25.876   -26.147    -0.271
As(5)           1.545e-017
   HAsO4-2               1.154e-017  8.742e-018   -16.938   -17.058    -0.121
   H2AsO4-               3.910e-018  3.648e-018   -17.408   -17.438    -0.030
   AsO4-3                1.266e-021  6.779e-022   -20.898   -21.169    -0.271
   H3AsO4                2.099e-023  2.101e-023   -22.678   -22.678     0.000
Ba              5.453e-007
   Ba+2                  5.334e-007  4.042e-007    -6.273    -6.393    -0.121
   BaHCO3+               1.094e-008  1.020e-008    -7.961    -7.991    -0.030
   BaCO3                 8.925e-010  8.933e-010    -9.049    -9.049     0.000
   BaSO4                 6.176e-011  6.181e-011   -10.209   -10.209     0.000
   BaOH+                 5.084e-013  4.743e-013   -12.294   -12.324    -0.030
C(-4)           1.176e-003
   CH4                   1.176e-003  1.177e-003    -2.930    -2.929     0.000
C(4)            3.087e-003
   HCO3-                 2.818e-003  2.634e-003    -2.550    -2.579    -0.029
   CO2                   1.708e-004  1.710e-004    -3.768    -3.767     0.000
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   CaHCO3+               2.788e-005  2.601e-005    -4.555    -4.585    -0.030
   MnHCO3+               2.396e-005  2.235e-005    -4.621    -4.651    -0.030
   CO3-2                 5.608e-006  4.278e-006    -5.251    -5.369    -0.118
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   MgHCO3+               1.986e-006  1.853e-006    -5.702    -5.732    -0.030
   NaHCO3                3.001e-007  3.004e-007    -6.523    -6.522     0.000
   FeHCO3+               2.803e-007  2.615e-007    -6.552    -6.583    -0.030
   MgCO3                 2.453e-007  2.455e-007    -6.610    -6.610     0.000
   FeCO3                 1.018e-007  1.019e-007    -6.992    -6.992     0.000
   NaCO3-                1.732e-008  1.616e-008    -7.761    -7.792    -0.030
   BaHCO3+               1.094e-008  1.020e-008    -7.961    -7.991    -0.030
   BaCO3                 8.925e-010  8.933e-010    -9.049    -9.049     0.000
Ca              1.049e-003
   Ca+2                  1.015e-003  7.743e-004    -2.993    -3.111    -0.118
   CaHCO3+               2.788e-005  2.601e-005    -4.555    -4.585    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.710e-008  4.714e-008    -7.327    -7.327     0.000
   CaOH+                 4.770e-009  4.451e-009    -8.321    -8.352    -0.030
   CaHSO4+               8.546e-015  7.973e-015   -14.068   -14.098    -0.030
Cl              9.873e-005
   Cl-                   9.869e-005  9.201e-005    -4.006    -4.036    -0.030
   MnCl+                 3.826e-008  3.569e-008    -7.417    -7.447    -0.030
   FeCl+                 1.352e-010  1.261e-010    -9.869    -9.899    -0.030
   MnCl2                 1.432e-012  1.434e-012   -11.844   -11.844     0.000
   MnCl3-                3.894e-017  3.633e-017   -16.410   -16.440    -0.030
   FeCl+2                8.826e-027  6.687e-027   -26.054   -26.175    -0.121
   FeCl2+                2.946e-030  2.749e-030   -29.531   -29.561    -0.030
   FeCl3                 2.527e-035  2.529e-035   -34.597   -34.597     0.000
Fe(2)           1.559e-005
   Fe(HS)2               1.369e-005  1.370e-005    -4.864    -4.863     0.000
   Fe+2                  1.310e-006  9.929e-007    -5.883    -6.003    -0.121
   FeHCO3+               2.803e-007  2.615e-007    -6.552    -6.583    -0.030
   Fe(HS)3-              1.990e-007  1.857e-007    -6.701    -6.731    -0.030
   FeCO3                 1.018e-007  1.019e-007    -6.992    -6.992     0.000
   FeOH+                 1.166e-008  1.087e-008    -7.933    -7.964    -0.030
   FeCl+                 1.352e-010  1.261e-010    -9.869    -9.899    -0.030
   FeSO4                 5.383e-011  5.388e-011   -10.269   -10.269     0.000
   Fe(OH)2               3.203e-012  3.206e-012   -11.494   -11.494     0.000
   Fe(OH)3-              4.422e-015  4.125e-015   -14.354   -14.385    -0.030
   FeHSO4+               1.096e-017  1.022e-017   -16.960   -16.990    -0.030
Fe(3)           3.506e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000



   Fe(OH)2+              6.616e-015  6.172e-015   -14.179   -14.210    -0.030
   Fe(OH)4-              9.324e-016  8.699e-016   -15.030   -15.061    -0.030
   FeOH+2                7.103e-019  5.382e-019   -18.149   -18.269    -0.121
   Fe+3                  4.493e-024  2.407e-024   -23.347   -23.619    -0.271
   FeCl+2                8.826e-027  6.687e-027   -26.054   -26.175    -0.121
   FeSO4+                8.630e-027  8.052e-027   -26.064   -26.094    -0.030
   FeCl2+                2.946e-030  2.749e-030   -29.531   -29.561    -0.030
   Fe(SO4)2-             5.762e-032  5.375e-032   -31.239   -31.270    -0.030
   FeHSO4+2              8.215e-034  6.225e-034   -33.085   -33.206    -0.121
   FeCl3                 2.527e-035  2.529e-035   -34.597   -34.597     0.000
   Fe2(OH)2+4            2.365e-035  7.795e-036   -34.626   -35.108    -0.482
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.245   -46.998    -0.753
H(0)            1.830e-009
   H2                    9.151e-010  9.160e-010    -9.039    -9.038     0.000
K               1.893e-005
   K+                    1.893e-005  1.765e-005    -4.723    -4.753    -0.030
   KSO4-                 4.055e-011  3.783e-011   -10.392   -10.422    -0.030
Mg              8.088e-005
   Mg+2                  7.863e-005  6.013e-005    -4.104    -4.221    -0.117
   MgHCO3+               1.986e-006  1.853e-006    -5.702    -5.732    -0.030
   MgCO3                 2.453e-007  2.455e-007    -6.610    -6.610     0.000
   MgOH+                 8.105e-009  7.562e-009    -8.091    -8.121    -0.030
   MgSO4                 4.297e-009  4.301e-009    -8.367    -8.366     0.000
Mn(2)           1.821e-004
   Mn+2                  1.257e-004  9.522e-005    -3.901    -4.021    -0.121
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               2.396e-005  2.235e-005    -4.621    -4.651    -0.030
   MnOH+                 9.086e-008  8.477e-008    -7.042    -7.072    -0.030
   MnCl+                 3.826e-008  3.569e-008    -7.417    -7.447    -0.030
   MnSO4                 5.162e-009  5.167e-009    -8.287    -8.287     0.000
   MnCl2                 1.432e-012  1.434e-012   -11.844   -11.844     0.000
   Mn(OH)3-              6.721e-017  6.270e-017   -16.173   -16.203    -0.030
   MnCl3-                3.894e-017  3.633e-017   -16.410   -16.440    -0.030
Mn(3)           1.394e-034
   Mn+3                  1.394e-034  7.468e-035   -33.856   -34.127    -0.271
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.406   -80.527    -0.121
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.476   -94.506    -0.030
Na              2.176e-004
   Na+                   2.173e-004  2.029e-004    -3.663    -3.693    -0.030
   NaHCO3                3.001e-007  3.004e-007    -6.523    -6.522     0.000
   NaCO3-                1.732e-008  1.616e-008    -7.761    -7.792    -0.030
   NaSO4-                3.325e-010  3.102e-010    -9.478    -9.508    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.304   -74.304     0.000
S(-2)           2.079e-004
   HS-                   1.334e-004  1.244e-004    -3.875    -3.905    -0.030
   H2S                   3.138e-005  3.141e-005    -4.503    -4.503     0.000
   Fe(HS)2               1.369e-005  1.370e-005    -4.864    -4.863     0.000
   S5-2                  1.393e-006  1.095e-006    -5.856    -5.960    -0.104
   S4-2                  8.197e-007  6.390e-007    -6.086    -6.194    -0.108
   S6-2                  7.155e-007  5.669e-007    -6.145    -6.246    -0.101
   AsS(OH)(HS)-          3.184e-007  2.971e-007    -6.497    -6.527    -0.030
   Fe(HS)3-              1.990e-007  1.857e-007    -6.701    -6.731    -0.030
   S-2                   6.871e-010  5.206e-010    -9.163    -9.283    -0.121
   S3-2                  2.915e-010  2.252e-010    -9.535    -9.647    -0.112
   S2-2                  1.666e-011  1.278e-011   -10.778   -10.893    -0.115
   As3S4(HS)2-           3.712e-017  3.463e-017   -16.430   -16.461    -0.030
S(6)            4.580e-007
   SO4-2                 4.010e-007  3.051e-007    -6.397    -6.515    -0.119
   CaSO4                 4.710e-008  4.714e-008    -7.327    -7.327     0.000
   MnSO4                 5.162e-009  5.167e-009    -8.287    -8.287     0.000
   MgSO4                 4.297e-009  4.301e-009    -8.367    -8.366     0.000
   NaSO4-                3.325e-010  3.102e-010    -9.478    -9.508    -0.030
   BaSO4                 6.176e-011  6.181e-011   -10.209   -10.209     0.000
   FeSO4                 5.383e-011  5.388e-011   -10.269   -10.269     0.000



   KSO4-                 4.055e-011  3.783e-011   -10.392   -10.422    -0.030
   HSO4-                 9.180e-013  8.565e-013   -12.037   -12.067    -0.030
   CaHSO4+               8.546e-015  7.973e-015   -14.068   -14.098    -0.030
   FeHSO4+               1.096e-017  1.022e-017   -16.960   -16.990    -0.030
   FeSO4+                8.630e-027  8.052e-027   -26.064   -26.094    -0.030
   Fe(SO4)2-             5.762e-032  5.375e-032   -31.239   -31.270    -0.030
   FeHSO4+2              8.215e-034  6.225e-034   -33.085   -33.206    -0.121

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.27   -9.63   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.05  -18.43   -1.38  As2O3
Artinite         -8.33    1.27    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.58  -45.35    8.23  As2O5
As2S3(am)        -7.86  -52.76  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -11.41  -61.52  -50.11  Ba3(AsO4)2
Barite           -2.94  -12.91   -9.97  BaSO4
Birnessite      -26.66   16.95   43.60  MnO2
Bixbyite        -22.41  -23.02   -0.61  Mn2O3
Brucite          -5.98   10.86   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.77  -51.67  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.07   -2.93   -2.86  CH4
Claudetite      -17.09  -18.43   -1.34  As2O3
CO2(g)           -2.30   -3.77   -1.47  CO2
Dolomite         -0.98  -18.07  -17.09  CaMg(CO3)2
Dolomite(d)      -1.53  -18.07  -16.54  CaMg(CO3)2
Epsomite         -8.60  -10.74   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.43   -4.47   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.55   -2.37   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.33  -38.70  -45.03  Fe3S4
Gypsum           -5.05   -9.63   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.51   -4.50   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -21.97   39.06   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.28  -37.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.74  -27.50   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.10  -43.93   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.19  -43.40   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.06  -42.34   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.80  -46.19   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.28   -2.37   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.56   -9.59   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -11.34   14.00   25.34  MnOOH
Melanterite     -10.31  -12.52   -2.21  FeSO4:7H2O
Mirabilite      -12.79  -13.90   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.09  -87.80   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.69  -54.40  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.80  -12.09    2.71  MnCl2:4H2O
MnS(Green)       -4.19   -0.39    3.80  MnS
MnSO4           -13.21  -10.54    2.67  MnSO4
Nahcolite        -5.72   -6.27   -0.55  NaHCO3
Natron          -11.44  -12.75   -1.31  Na2CO3:10H2O
Nesquehonite     -3.97   -9.59   -5.62  MgCO3:3H2O
Nsutite         -25.62   16.95   42.56  MnO2



O2(g)           -71.41  -74.30   -2.89  O2
Orpiment         -6.46  -52.76  -46.30  As2S3
Portlandite     -10.83   11.97   22.80  Ca(OH)2
Pyrite           10.55   -7.93  -18.48  FeS2
Pyrochroite      -4.14   11.06   15.20  Mn(OH)2
Pyrolusite      -24.43   16.95   41.38  MnO2
Realgar          -3.66  -23.60  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.48  -11.37  -10.89  FeCO3
Siderite(d)(3)   -0.92  -11.37  -10.45  FeCO3
Sulfur           -3.45  -18.47  -15.03  S
Thenardite      -13.72  -13.90   -0.18  Na2SO4
Thermonatrite   -12.88  -12.75    0.13  Na2CO3:H2O
Trona           -18.23  -19.03   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.20  -11.76   -8.56  BaCO3

Reaction step 16.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.71   16.89   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.905e-002 -9.540e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.992e-005
Manganite          -11.39   13.95   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.961e-004  1.961e-004
Siderite(d)(3)      -0.87  -11.32  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.22  -11.79   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.351e-004  Surface charge, eq

Hfo_s         
 5.290e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.967e-006       0.939  4.967e-006      -5.304
Hfo_sOHCa+2      2.993e-007       0.057  2.993e-007      -6.524
Hfo_sOFe+        1.660e-008       0.003  1.660e-008      -7.780
Hfo_sOH          3.956e-009       0.001  3.956e-009      -8.403
Hfo_sOH2+        2.438e-009       0.000  2.438e-009      -8.613



Hfo_sOHBa+2      4.581e-010       0.000  4.581e-010      -9.339
Hfo_sO-          1.470e-010       0.000  1.470e-010      -9.833

Hfo           
 1.351e-004  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.618e-005       0.360  7.618e-005      -4.118
Hfo_wOMn+        7.599e-005       0.359  7.599e-005      -4.119
Hfo_wOH2+        4.696e-005       0.222  4.696e-005      -4.328
Hfo_wOMg+        3.633e-006       0.017  3.633e-006      -5.440
Hfo_wOFe+        2.984e-006       0.014  2.984e-006      -5.525
Hfo_wO-          2.831e-006       0.013  2.831e-006      -5.548
Hfo_wOCa+        2.760e-006       0.013  2.760e-006      -5.559
Hfo_wOFeOH       2.540e-007       0.001  2.540e-007      -6.595
Hfo_wH2AsO3      1.155e-008       0.000  1.155e-008      -7.937
Hfo_wOHSO4-2     1.341e-010       0.000  1.341e-010      -9.872
Hfo_wOBa+        6.105e-011       0.000  6.105e-011     -10.214
Hfo_wSO4-        4.144e-011       0.000  4.144e-011     -10.383
Hfo_wOHAsO4-3    1.469e-015       0.000  1.469e-015     -14.833
Hfo_wHAsO4-      1.250e-017       0.000  1.250e-017     -16.903
Hfo_wH2AsO4      2.493e-019       0.000  2.493e-019     -18.603

Mno           
-4.943e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.875e-028       0.000  2.875e-028     -27.541
Mno_O3-2         3.050e-030       0.000  3.050e-030     -29.516
Mno_O3Ca         1.784e-030       0.000  1.784e-030     -29.749
Mno_O3HMn+       1.249e-030       0.000  1.249e-030     -29.904
Mno_O3Na-        6.549e-032       0.000  6.549e-032     -31.184
Mno_O3Mg         5.022e-032       0.000  5.022e-032     -31.299
Mno_O3H-         3.320e-032       0.000  3.320e-032     -31.479
Mno_O3Ba         1.857e-032       0.000  1.857e-032     -31.731
Mno_O3HCa+       6.759e-033       0.000  6.759e-033     -32.170
Mno_O3HMg+       1.288e-034       0.000  1.288e-034     -33.890
Mno_O3HBa+       1.259e-034       0.000  1.259e-034     -33.900
Mno_O3HNa        6.651e-035       0.000  6.651e-035     -34.177
Mno_O3H2         2.714e-037       0.000  2.714e-037     -36.566
Mno_O3H3+        5.935e-043       0.000  5.935e-043     -42.227
Mno_O3H3Cl       1.502e-045       0.000  1.502e-045     -44.823

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.194e-007  3.194e-007
Ba               5.453e-007  5.453e-007
C                4.525e-003  4.525e-003
Ca               1.105e-003  1.105e-003
Cl               9.873e-005  9.873e-005
Fe               1.763e-005  1.763e-005
K                1.893e-005  1.893e-005
Mg               8.123e-005  8.123e-005
Mn               1.911e-004  1.911e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   7.500      Charge balance
                                       pe  =  -4.553      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.320e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.265e-003
                       Total CO2 (mol/kg)  =  3.250e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.357e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.54
                               Iterations  =  38
                                  Total H  = 1.110195e+002
                                  Total O  = 5.551513e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.398e-007  3.166e-007    -6.469    -6.499    -0.031
   H+                    3.372e-008  3.162e-008    -7.472    -7.500    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.194e-007
   AsS(OH)(HS)-          3.188e-007  2.970e-007    -6.496    -6.527    -0.031
   H3AsO3                5.893e-010  5.899e-010    -9.230    -9.229     0.000
   H2AsO3-               1.418e-011  1.321e-011   -10.848   -10.879    -0.031
   As3S4(HS)2-           4.456e-017  4.151e-017   -16.351   -16.382    -0.031
   H4AsO3+               9.918e-018  9.240e-018   -17.004   -17.034    -0.031
   HAsO3-2               1.107e-018  8.337e-019   -17.956   -18.079    -0.123
   AsO3-3                9.951e-027  5.262e-027   -26.002   -26.279    -0.277
As(5)           1.302e-017
   HAsO4-2               9.506e-018  7.161e-018   -17.022   -17.145    -0.123
   H2AsO4-               3.513e-018  3.273e-018   -17.454   -17.485    -0.031
   AsO4-3                9.591e-022  5.071e-022   -21.018   -21.295    -0.277
   H3AsO4                2.062e-023  2.064e-023   -22.686   -22.685     0.000
Ba              5.453e-007
   Ba+2                  5.330e-007  4.016e-007    -6.273    -6.396    -0.123
   BaHCO3+               1.138e-008  1.060e-008    -7.944    -7.975    -0.031
   BaCO3                 8.467e-010  8.475e-010    -9.072    -9.072     0.000
   BaSO4                 5.741e-011  5.747e-011   -10.241   -10.241     0.000
   BaOH+                 4.619e-013  4.304e-013   -12.335   -12.366    -0.031
C(-4)           1.275e-003
   CH4                   1.275e-003  1.277e-003    -2.894    -2.894     0.000
C(4)            3.250e-003
   HCO3-                 2.951e-003  2.754e-003    -2.530    -2.560    -0.030
   CO2                   1.956e-004  1.958e-004    -3.709    -3.708     0.000
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   CaHCO3+               3.057e-005  2.848e-005    -4.515    -4.545    -0.031
   MnHCO3+               2.627e-005  2.448e-005    -4.581    -4.611    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.384e-006  4.085e-006    -5.269    -5.389    -0.120
   MgHCO3+               2.076e-006  1.934e-006    -5.683    -5.714    -0.031
   FeHCO3+               3.496e-007  3.257e-007    -6.456    -6.487    -0.031
   NaHCO3                3.134e-007  3.137e-007    -6.504    -6.503     0.000
   MgCO3                 2.337e-007  2.340e-007    -6.631    -6.631     0.000
   FeCO3                 1.158e-007  1.159e-007    -6.936    -6.936     0.000
   NaCO3-                1.654e-008  1.541e-008    -7.781    -7.812    -0.031
   BaHCO3+               1.138e-008  1.060e-008    -7.944    -7.975    -0.031
   BaCO3                 8.467e-010  8.475e-010    -9.072    -9.072     0.000
Ca              1.105e-003
   Ca+2                  1.069e-003  8.109e-004    -2.971    -3.091    -0.120
   CaHCO3+               3.057e-005  2.848e-005    -4.515    -4.545    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.615e-008  4.620e-008    -7.336    -7.335     0.000
   CaOH+                 4.568e-009  4.256e-009    -8.340    -8.371    -0.031
   CaHSO4+               9.184e-015  8.557e-015   -14.037   -14.068    -0.031
Cl              9.873e-005



   Cl-                   9.869e-005  9.188e-005    -4.006    -4.037    -0.031
   MnCl+                 4.006e-008  3.732e-008    -7.397    -7.428    -0.031
   FeCl+                 1.610e-010  1.500e-010    -9.793    -9.824    -0.031
   MnCl2                 1.495e-012  1.497e-012   -11.825   -11.825     0.000
   MnCl3-                4.066e-017  3.788e-017   -16.391   -16.422    -0.031
   FeCl+2                1.164e-026  8.770e-027   -25.934   -26.057    -0.123
   FeCl2+                3.863e-030  3.599e-030   -29.413   -29.444    -0.031
   FeCl3                 3.304e-035  3.307e-035   -34.481   -34.481     0.000
Fe(2)           1.763e-005
   Fe(HS)2               1.536e-005  1.538e-005    -4.814    -4.813     0.000
   Fe+2                  1.570e-006  1.183e-006    -5.804    -5.927    -0.123
   FeHCO3+               3.496e-007  3.257e-007    -6.456    -6.487    -0.031
   Fe(HS)3-              2.171e-007  2.022e-007    -6.663    -6.694    -0.031
   FeCO3                 1.158e-007  1.159e-007    -6.936    -6.936     0.000
   FeOH+                 1.270e-008  1.183e-008    -7.896    -7.927    -0.031
   FeCl+                 1.610e-010  1.500e-010    -9.793    -9.824    -0.031
   FeSO4                 5.999e-011  6.005e-011   -10.222   -10.221     0.000
   Fe(OH)2               3.181e-012  3.184e-012   -11.497   -11.497     0.000
   Fe(OH)3-              4.016e-015  3.742e-015   -14.396   -14.427    -0.031
   FeHSO4+               1.340e-017  1.248e-017   -16.873   -16.904    -0.031
Fe(3)           3.562e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.255e-015  6.759e-015   -14.139   -14.170    -0.031
   Fe(OH)4-              8.526e-016  7.944e-016   -15.069   -15.100    -0.031
   FeOH+2                8.567e-019  6.454e-019   -18.067   -18.190    -0.123
   Fe+3                  5.978e-024  3.161e-024   -23.223   -23.500    -0.277
   FeCl+2                1.164e-026  8.770e-027   -25.934   -26.057    -0.123
   FeSO4+                1.062e-026  9.896e-027   -25.974   -26.005    -0.031
   FeCl2+                3.863e-030  3.599e-030   -29.413   -29.444    -0.031
   Fe(SO4)2-             6.636e-032  6.182e-032   -31.178   -31.209    -0.031
   FeHSO4+2              1.112e-033  8.378e-034   -32.954   -33.077    -0.123
   Fe2(OH)2+4            3.481e-035  1.121e-035   -34.458   -34.950    -0.492
   FeCl3                 3.304e-035  3.307e-035   -34.481   -34.481     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.032   -46.800    -0.769
H(0)            1.805e-009
   H2                    9.027e-010  9.036e-010    -9.044    -9.044     0.000
K               1.893e-005
   K+                    1.893e-005  1.762e-005    -4.723    -4.754    -0.031
   KSO4-                 3.795e-011  3.535e-011   -10.421   -10.452    -0.031
Mg              8.123e-005
   Mg+2                  7.891e-005  6.002e-005    -4.103    -4.222    -0.119
   MgHCO3+               2.076e-006  1.934e-006    -5.683    -5.714    -0.031
   MgCO3                 2.337e-007  2.340e-007    -6.631    -6.631     0.000
   MgOH+                 7.398e-009  6.892e-009    -8.131    -8.162    -0.031
   MgSO4                 4.014e-009  4.018e-009    -8.396    -8.396     0.000
Mn(2)           1.911e-004
   Mn+2                  1.324e-004  9.972e-005    -3.878    -4.001    -0.123
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               2.627e-005  2.448e-005    -4.581    -4.611    -0.031
   MnOH+                 8.702e-008  8.107e-008    -7.060    -7.091    -0.031
   MnCl+                 4.006e-008  3.732e-008    -7.397    -7.428    -0.031
   MnSO4                 5.059e-009  5.064e-009    -8.296    -8.296     0.000
   MnCl2                 1.495e-012  1.497e-012   -11.825   -11.825     0.000
   Mn(OH)3-              5.367e-017  5.000e-017   -16.270   -16.301    -0.031
   MnCl3-                4.066e-017  3.788e-017   -16.391   -16.422    -0.031
Mn(3)           1.631e-034
   Mn+3                  1.631e-034  8.624e-035   -33.788   -34.064    -0.277
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.530   -80.653    -0.123
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.559   -94.590    -0.031
Na              2.176e-004
   Na+                   2.173e-004  2.026e-004    -3.663    -3.693    -0.030
   NaHCO3                3.134e-007  3.137e-007    -6.504    -6.503     0.000
   NaCO3-                1.654e-008  1.541e-008    -7.781    -7.812    -0.031
   NaSO4-                3.112e-010  2.899e-010    -9.507    -9.538    -0.031
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.292   -74.292     0.000
S(-2)           2.079e-004
   HS-                   1.296e-004  1.208e-004    -3.887    -3.918    -0.031
   H2S                   3.335e-005  3.339e-005    -4.477    -4.476     0.000
   Fe(HS)2               1.536e-005  1.538e-005    -4.814    -4.813     0.000
   S5-2                  1.240e-006  9.707e-007    -5.907    -6.013    -0.106
   S4-2                  7.298e-007  5.664e-007    -6.137    -6.247    -0.110
   S6-2                  6.367e-007  5.024e-007    -6.196    -6.299    -0.103
   AsS(OH)(HS)-          3.188e-007  2.970e-007    -6.496    -6.527    -0.031
   Fe(HS)3-              2.171e-007  2.022e-007    -6.663    -6.694    -0.031
   S-2                   6.125e-010  4.614e-010    -9.213    -9.336    -0.123
   S3-2                  2.596e-010  1.996e-010    -9.586    -9.700    -0.114
   S2-2                  1.484e-011  1.133e-011   -10.828   -10.946    -0.117
   As3S4(HS)2-           4.456e-017  4.151e-017   -16.351   -16.382    -0.031
S(6)            4.330e-007
   SO4-2                 3.773e-007  2.855e-007    -6.423    -6.544    -0.121
   CaSO4                 4.615e-008  4.620e-008    -7.336    -7.335     0.000
   MnSO4                 5.059e-009  5.064e-009    -8.296    -8.296     0.000
   MgSO4                 4.014e-009  4.018e-009    -8.396    -8.396     0.000
   NaSO4-                3.112e-010  2.899e-010    -9.507    -9.538    -0.031
   FeSO4                 5.999e-011  6.005e-011   -10.222   -10.221     0.000
   BaSO4                 5.741e-011  5.747e-011   -10.241   -10.241     0.000
   KSO4-                 3.795e-011  3.535e-011   -10.421   -10.452    -0.031
   HSO4-                 9.421e-013  8.777e-013   -12.026   -12.057    -0.031
   CaHSO4+               9.184e-015  8.557e-015   -14.037   -14.068    -0.031
   FeHSO4+               1.340e-017  1.248e-017   -16.873   -16.904    -0.031
   FeSO4+                1.062e-026  9.896e-027   -25.974   -26.005    -0.031
   Fe(SO4)2-             6.636e-032  6.182e-032   -31.178   -31.209    -0.031
   FeHSO4+2              1.112e-033  8.378e-034   -32.954   -33.077    -0.123

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.27   -9.64   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.08  -18.46   -1.38  As2O3
Artinite         -8.43    1.17    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.60  -45.37    8.23  As2O5
As2S3(am)        -7.81  -52.71  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -11.67  -61.78  -50.11  Ba3(AsO4)2
Barite           -2.97  -12.94   -9.97  BaSO4
Birnessite      -26.71   16.89   43.60  MnO2
Bixbyite        -22.52  -23.13   -0.61  Mn2O3
Brucite          -6.06   10.78   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.96  -51.86  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.03   -2.89   -2.86  CH4
Claudetite      -17.12  -18.46   -1.34  As2O3
CO2(g)           -2.24   -3.71   -1.47  CO2
Dolomite         -1.00  -18.09  -17.09  CaMg(CO3)2
Dolomite(d)      -1.55  -18.09  -16.54  CaMg(CO3)2
Epsomite         -8.63  -10.77   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.42   -4.46   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.57   -2.35   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.44  -38.60  -45.03  Fe3S4
Gypsum           -5.05   -9.64   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.48   -4.48   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -22.14   38.89   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -7.34  -37.31  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.90  -27.66   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.03  -43.86   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.13  -43.34   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.00  -42.28   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.70  -46.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.30   -2.35   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.58   -9.61   -8.03  MgCO3
Magnetite         3.34    7.07    3.74  Fe3O4
Manganite       -11.39   13.95   25.34  MnOOH
Melanterite     -10.26  -12.47   -2.21  FeSO4:7H2O
Mirabilite      -12.82  -13.93   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.05  -87.76   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.89  -54.59  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.78  -12.07    2.71  MnCl2:4H2O
MnS(Green)       -4.22   -0.42    3.80  MnS
MnSO4           -13.21  -10.55    2.67  MnSO4
Nahcolite        -5.71   -6.25   -0.55  NaHCO3
Natron          -11.47  -12.78   -1.31  Na2CO3:10H2O
Nesquehonite     -3.99   -9.61   -5.62  MgCO3:3H2O
Nsutite         -25.67   16.89   42.56  MnO2
O2(g)           -71.40  -74.29   -2.89  O2
Orpiment         -6.41  -52.71  -46.30  As2S3
Portlandite     -10.89   11.91   22.80  Ca(OH)2
Pyrite           10.61   -7.87  -18.48  FeS2
Pyrochroite      -4.20   11.00   15.20  Mn(OH)2
Pyrolusite      -24.49   16.89   41.38  MnO2
Realgar          -3.65  -23.59  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.43  -11.32  -10.89  FeCO3
Siderite(d)(3)   -0.87  -11.32  -10.45  FeCO3
Sulfur           -3.42  -18.44  -15.03  S
Thenardite      -13.75  -13.93   -0.18  Na2SO4
Thermonatrite   -12.90  -12.78    0.13  Na2CO3:H2O
Trona           -18.23  -19.03   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.22  -11.79   -8.56  BaCO3

Reaction step 17.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -26.76   16.84   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.899e-002 -1.009e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.058e-002 -2.219e-005
Manganite          -11.45   13.89   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.906e-004  1.906e-004
Siderite(d)(3)      -0.81  -11.26  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.24  -11.81   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.358e-004  Surface charge, eq

Hfo_s         
 5.289e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.939e-006       0.934  4.939e-006      -5.306
Hfo_sOHCa+2      3.239e-007       0.061  3.239e-007      -6.490
Hfo_sOFe+        1.861e-008       0.004  1.861e-008      -7.730
Hfo_sOH          4.101e-009       0.001  4.101e-009      -8.387
Hfo_sOH2+        2.751e-009       0.001  2.751e-009      -8.561
Hfo_sOHBa+2      4.720e-010       0.000  4.720e-010      -9.326
Hfo_sO-          1.401e-010       0.000  1.401e-010      -9.854

Hfo           
 1.358e-004  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.594e-005       0.359  7.594e-005      -4.120
Hfo_wOMn+        7.265e-005       0.343  7.265e-005      -4.139
Hfo_wOH2+        5.094e-005       0.241  5.094e-005      -4.293
Hfo_wOMg+        3.321e-006       0.016  3.321e-006      -5.479
Hfo_wOFe+        3.216e-006       0.015  3.216e-006      -5.493
Hfo_wOCa+        2.639e-006       0.012  2.639e-006      -5.579
Hfo_wO-          2.593e-006       0.012  2.593e-006      -5.586
Hfo_wOFeOH       2.516e-007       0.001  2.516e-007      -6.599
Hfo_wH2AsO3      1.125e-008       0.000  1.125e-008      -7.949
Hfo_wOHSO4-2     1.254e-010       0.000  1.254e-010      -9.902
Hfo_wOBa+        5.558e-011       0.000  5.558e-011     -10.255
Hfo_wSO4-        4.216e-011       0.000  4.216e-011     -10.375
Hfo_wOHAsO4-3    1.124e-015       0.000  1.124e-015     -14.949
Hfo_wHAsO4-      1.133e-017       0.000  1.133e-017     -16.946
Hfo_wH2AsO4      2.459e-019       0.000  2.459e-019     -18.609

Mno           
-3.038e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.909e-028       0.000  1.909e-028     -27.719
Mno_O3-2         1.940e-030       0.000  1.940e-030     -29.712
Mno_O3Ca         1.184e-030       0.000  1.184e-030     -29.927
Mno_O3HMn+       9.019e-031       0.000  9.019e-031     -30.045
Mno_O3Na-        4.160e-032       0.000  4.160e-032     -31.381
Mno_O3Mg         3.187e-032       0.000  3.187e-032     -31.497
Mno_O3H-         2.298e-032       0.000  2.298e-032     -31.639
Mno_O3Ba         1.174e-032       0.000  1.174e-032     -31.930
Mno_O3HCa+       4.883e-033       0.000  4.883e-033     -32.311
Mno_O3HMg+       8.899e-035       0.000  8.899e-035     -34.051
Mno_O3HBa+       8.658e-035       0.000  8.658e-035     -34.063
Mno_O3HNa        4.597e-035       0.000  4.597e-035     -34.337



Mno_O3H2         2.044e-037       0.000  2.044e-037     -36.690
Mno_O3H3+        4.865e-043       0.000  4.865e-043     -42.313
Mno_O3H3Cl       1.229e-045       0.000  1.229e-045     -44.910

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.197e-007  3.197e-007
Ba               5.453e-007  5.453e-007
C                4.786e-003  4.786e-003
Ca               1.161e-003  1.161e-003
Cl               9.873e-005  9.873e-005
Fe               1.966e-005  1.966e-005
K                1.893e-005  1.893e-005
Mg               8.154e-005  8.154e-005
Mn               2.000e-004  2.000e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.463      Charge balance
                                       pe  =  -4.514      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.504e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.398e-003
                       Total CO2 (mol/kg)  =  3.411e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.364e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.33
                               Iterations  =  29
                                  Total H  = 1.110199e+002
                                  Total O  = 5.551552e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.127e-007  2.910e-007    -6.505    -6.536    -0.031
   H+                    3.674e-008  3.440e-008    -7.435    -7.463    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.197e-007
   AsS(OH)(HS)-          3.191e-007  2.969e-007    -6.496    -6.527    -0.031
   H3AsO3                5.758e-010  5.764e-010    -9.240    -9.239     0.000
   H2AsO3-               1.275e-011  1.186e-011   -10.895   -10.926    -0.031
   As3S4(HS)2-           5.278e-017  4.910e-017   -16.278   -16.309    -0.031
   H4AsO3+               1.056e-017  9.824e-018   -16.976   -17.008    -0.031
   HAsO3-2               9.181e-019  6.879e-019   -18.037   -18.162    -0.125
   AsO3-3                7.638e-027  3.990e-027   -26.117   -26.399    -0.282
As(5)           1.119e-017
   HAsO4-2               7.988e-018  5.985e-018   -17.098   -17.223    -0.125
   H2AsO4-               3.199e-018  2.976e-018   -17.495   -17.526    -0.031
   AsO4-3                7.456e-022  3.895e-022   -21.127   -21.410    -0.282
   H3AsO4                2.041e-023  2.043e-023   -22.690   -22.690     0.000
Ba              5.453e-007
   Ba+2                  5.327e-007  3.991e-007    -6.274    -6.399    -0.125
   BaHCO3+               1.181e-008  1.098e-008    -7.928    -7.959    -0.031
   BaCO3                 8.062e-010  8.070e-010    -9.094    -9.093     0.000
   BaSO4                 5.351e-011  5.357e-011   -10.272   -10.271     0.000
   BaOH+                 4.225e-013  3.930e-013   -12.374   -12.406    -0.031
C(-4)           1.375e-003
   CH4                   1.375e-003  1.376e-003    -2.862    -2.861     0.000
C(4)            3.411e-003
   HCO3-                 3.081e-003  2.871e-003    -2.511    -2.542    -0.031



   CO2                   2.219e-004  2.221e-004    -3.654    -3.653     0.000
   CaHCO3+               3.331e-005  3.099e-005    -4.477    -4.509    -0.031
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               2.863e-005  2.663e-005    -4.543    -4.575    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.186e-006  3.914e-006    -5.285    -5.407    -0.122
   MgHCO3+               2.163e-006  2.012e-006    -5.665    -5.696    -0.031
   FeHCO3+               4.295e-007  3.996e-007    -6.367    -6.398    -0.031
   NaHCO3                3.263e-007  3.266e-007    -6.486    -6.486     0.000
   MgCO3                 2.235e-007  2.237e-007    -6.651    -6.650     0.000
   FeCO3                 1.305e-007  1.307e-007    -6.884    -6.884     0.000
   NaCO3-                1.585e-008  1.474e-008    -7.800    -7.831    -0.031
   BaHCO3+               1.181e-008  1.098e-008    -7.928    -7.959    -0.031
   BaCO3                 8.062e-010  8.070e-010    -9.094    -9.093     0.000
Ca              1.161e-003
   Ca+2                  1.122e-003  8.463e-004    -2.950    -3.072    -0.122
   CaHCO3+               3.331e-005  3.099e-005    -4.477    -4.509    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.517e-008  4.522e-008    -7.345    -7.345     0.000
   CaOH+                 4.387e-009  4.082e-009    -8.358    -8.389    -0.031
   CaHSO4+               9.796e-015  9.114e-015   -14.009   -14.040    -0.031
Cl              9.873e-005
   Cl-                   9.869e-005  9.175e-005    -4.006    -4.037    -0.032
   MnCl+                 4.181e-008  3.890e-008    -7.379    -7.410    -0.031
   FeCl+                 1.894e-010  1.762e-010    -9.723    -9.754    -0.031
   MnCl2                 1.556e-012  1.558e-012   -11.808   -11.807     0.000
   MnCl3-                4.231e-017  3.937e-017   -16.374   -16.405    -0.031
   FeCl+2                1.506e-026  1.128e-026   -25.822   -25.948    -0.125
   FeCl2+                4.971e-030  4.625e-030   -29.304   -29.335    -0.031
   FeCl3                 4.239e-035  4.243e-035   -34.373   -34.372     0.000
Fe(2)           1.966e-005
   Fe(HS)2               1.699e-005  1.701e-005    -4.770    -4.769     0.000
   Fe+2                  1.857e-006  1.392e-006    -5.731    -5.857    -0.125
   FeHCO3+               4.295e-007  3.996e-007    -6.367    -6.398    -0.031
   Fe(HS)3-              2.331e-007  2.169e-007    -6.632    -6.664    -0.031
   FeCO3                 1.305e-007  1.307e-007    -6.884    -6.884     0.000
   FeOH+                 1.375e-008  1.279e-008    -7.862    -7.893    -0.031
   FeCl+                 1.894e-010  1.762e-010    -9.723    -9.754    -0.031
   FeSO4                 6.620e-011  6.627e-011   -10.179   -10.179     0.000
   Fe(OH)2               3.161e-012  3.164e-012   -11.500   -11.500     0.000
   Fe(OH)3-              3.672e-015  3.416e-015   -14.435   -14.466    -0.031
   FeHSO4+               1.611e-017  1.499e-017   -16.793   -16.824    -0.031
Fe(3)           3.620e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.906e-015  7.355e-015   -14.102   -14.133    -0.031
   Fe(OH)4-              7.846e-016  7.300e-016   -15.105   -15.137    -0.031
   FeOH+2                1.020e-018  7.643e-019   -17.991   -18.117    -0.125
   Fe+3                  7.798e-024  4.073e-024   -23.108   -23.390    -0.282
   FeCl+2                1.506e-026  1.128e-026   -25.822   -25.948    -0.125
   FeSO4+                1.285e-026  1.196e-026   -25.891   -25.922    -0.031
   FeCl2+                4.971e-030  4.625e-030   -29.304   -29.335    -0.031
   Fe(SO4)2-             7.531e-032  7.006e-032   -31.123   -31.155    -0.031
   FeHSO4+2              1.470e-033  1.102e-033   -32.833   -32.958    -0.125
   Fe2(OH)2+4            4.988e-035  1.572e-035   -34.302   -34.804    -0.501
   FeCl3                 4.239e-035  4.243e-035   -34.373   -34.372     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.833   -46.617    -0.784
H(0)            1.782e-009
   H2                    8.912e-010  8.921e-010    -9.050    -9.050     0.000
K               1.893e-005
   K+                    1.893e-005  1.760e-005    -4.723    -4.755    -0.032
   KSO4-                 3.559e-011  3.311e-011   -10.449   -10.480    -0.031
Mg              8.154e-005
   Mg+2                  7.915e-005  5.990e-005    -4.102    -4.223    -0.121
   MgHCO3+               2.163e-006  2.012e-006    -5.665    -5.696    -0.031
   MgCO3                 2.235e-007  2.237e-007    -6.651    -6.650     0.000
   MgOH+                 6.793e-009  6.320e-009    -8.168    -8.199    -0.031
   MgSO4                 3.756e-009  3.760e-009    -8.425    -8.425     0.000



Mn(2)           2.000e-004
   Mn+2                  1.389e-004  1.041e-004    -3.857    -3.983    -0.125
   MnCO3                 3.233e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               2.863e-005  2.663e-005    -4.543    -4.575    -0.031
   MnOH+                 8.357e-008  7.775e-008    -7.078    -7.109    -0.031
   MnCl+                 4.181e-008  3.890e-008    -7.379    -7.410    -0.031
   MnSO4                 4.951e-009  4.956e-009    -8.305    -8.305     0.000
   MnCl2                 1.556e-012  1.558e-012   -11.808   -11.807     0.000
   Mn(OH)3-              4.353e-017  4.050e-017   -16.361   -16.393    -0.031
   MnCl3-                4.231e-017  3.937e-017   -16.374   -16.405    -0.031
Mn(3)           1.887e-034
   Mn+3                  1.887e-034  9.857e-035   -33.724   -34.006    -0.282
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.645   -80.770    -0.125
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.636   -94.668    -0.031
Na              2.176e-004
   Na+                   2.173e-004  2.023e-004    -3.663    -3.694    -0.031
   NaHCO3                3.263e-007  3.266e-007    -6.486    -6.486     0.000
   NaCO3-                1.585e-008  1.474e-008    -7.800    -7.831    -0.031
   NaSO4-                2.918e-010  2.715e-010    -9.535    -9.566    -0.031
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.281   -74.281     0.000
S(-2)           2.080e-004
   HS-                   1.259e-004  1.171e-004    -3.900    -3.931    -0.031
   H2S                   3.519e-005  3.523e-005    -4.454    -4.453     0.000
   Fe(HS)2               1.699e-005  1.701e-005    -4.770    -4.769     0.000
   S5-2                  1.110e-006  8.650e-007    -5.955    -6.063    -0.108
   S4-2                  6.532e-007  5.047e-007    -6.185    -6.297    -0.112
   S6-2                  5.695e-007  4.477e-007    -6.245    -6.349    -0.104
   AsS(OH)(HS)-          3.191e-007  2.969e-007    -6.496    -6.527    -0.031
   Fe(HS)3-              2.331e-007  2.169e-007    -6.632    -6.664    -0.031
   S-2                   5.487e-010  4.112e-010    -9.261    -9.386    -0.125
   S3-2                  2.324e-010  1.778e-010    -9.634    -9.750    -0.116
   S2-2                  1.329e-011  1.009e-011   -10.876   -10.996    -0.120
   As3S4(HS)2-           5.278e-017  4.910e-017   -16.278   -16.309    -0.031
S(6)            4.101e-007
   SO4-2                 3.557e-007  2.678e-007    -6.449    -6.572    -0.123
   CaSO4                 4.517e-008  4.522e-008    -7.345    -7.345     0.000
   MnSO4                 4.951e-009  4.956e-009    -8.305    -8.305     0.000
   MgSO4                 3.756e-009  3.760e-009    -8.425    -8.425     0.000
   NaSO4-                2.918e-010  2.715e-010    -9.535    -9.566    -0.031
   FeSO4                 6.620e-011  6.627e-011   -10.179   -10.179     0.000
   BaSO4                 5.351e-011  5.357e-011   -10.272   -10.271     0.000
   KSO4-                 3.559e-011  3.311e-011   -10.449   -10.480    -0.031
   HSO4-                 9.628e-013  8.957e-013   -12.016   -12.048    -0.031
   CaHSO4+               9.796e-015  9.114e-015   -14.009   -14.040    -0.031
   FeHSO4+               1.611e-017  1.499e-017   -16.793   -16.824    -0.031
   FeSO4+                1.285e-026  1.196e-026   -25.891   -25.922    -0.031
   Fe(SO4)2-             7.531e-032  7.006e-032   -31.123   -31.155    -0.031
   FeHSO4+2              1.470e-033  1.102e-033   -32.833   -32.958    -0.125

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.28   -9.64   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.10  -18.48   -1.38  As2O3
Artinite         -8.53    1.07    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.38    8.23  As2O5
As2S3(am)        -7.76  -52.66  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -11.91  -62.02  -50.11  Ba3(AsO4)2
Barite           -3.00  -12.97   -9.97  BaSO4
Birnessite      -26.76   16.84   43.60  MnO2
Bixbyite        -22.62  -23.23   -0.61  Mn2O3



Brucite          -6.14   10.70   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.13  -52.04  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.00   -2.86   -2.86  CH4
Claudetite      -17.14  -18.48   -1.34  As2O3
CO2(g)           -2.19   -3.65   -1.47  CO2
Dolomite         -1.02  -18.11  -17.09  CaMg(CO3)2
Dolomite(d)      -1.57  -18.11  -16.54  CaMg(CO3)2
Epsomite         -8.66  -10.80   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.41   -4.45   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.59   -2.32   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.53  -38.51  -45.03  Fe3S4
Gypsum           -5.06   -9.64   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.46   -4.45   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -22.30   38.73   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.40  -37.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.05  -27.82   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.97  -43.80   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.08  -43.29   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.95  -42.23   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.61  -46.00   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.32   -2.32   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.60   -9.63   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -11.45   13.89   25.34  MnOOH
Melanterite     -10.22  -12.43   -2.21  FeSO4:7H2O
Mirabilite      -12.85  -13.96   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.02  -87.73   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.06  -54.77  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.77  -12.06    2.71  MnCl2:4H2O
MnS(Green)       -4.25   -0.45    3.80  MnS
MnSO4           -13.22  -10.55    2.67  MnSO4
Nahcolite        -5.69   -6.24   -0.55  NaHCO3
Natron          -11.48  -12.80   -1.31  Na2CO3:10H2O
Nesquehonite     -4.01   -9.63   -5.62  MgCO3:3H2O
Nsutite         -25.72   16.84   42.56  MnO2
O2(g)           -71.39  -74.28   -2.89  O2
Orpiment         -6.36  -52.66  -46.30  As2S3
Portlandite     -10.95   11.85   22.80  Ca(OH)2
Pyrite           10.66   -7.82  -18.48  FeS2
Pyrochroite      -4.26   10.94   15.20  Mn(OH)2
Pyrolusite      -24.54   16.84   41.38  MnO2
Realgar          -3.64  -23.58  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.37  -11.26  -10.89  FeCO3
Siderite(d)(3)   -0.81  -11.26  -10.45  FeCO3
Sulfur           -3.39  -18.41  -15.03  S
Thenardite      -13.78  -13.96   -0.18  Na2SO4
Thermonatrite   -12.92  -12.80    0.13  Na2CO3:H2O
Trona           -18.24  -19.03   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.24  -11.81   -8.56  BaCO3

Reaction step 18.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.80   16.80   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.894e-002 -1.063e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -2.443e-005
Manganite          -11.49   13.85   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.850e-004  1.850e-004
Siderite(d)(3)      -0.77  -11.22  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.26  -11.83   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.366e-004  Surface charge, eq

Hfo_s         
 5.288e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.911e-006       0.929  4.911e-006      -5.309
Hfo_sOHCa+2      3.485e-007       0.066  3.485e-007      -6.458
Hfo_sOFe+        2.070e-008       0.004  2.070e-008      -7.684
Hfo_sOH          4.240e-009       0.001  4.240e-009      -8.373
Hfo_sOH2+        3.078e-009       0.001  3.078e-009      -8.512
Hfo_sOHBa+2      4.852e-010       0.000  4.852e-010      -9.314
Hfo_sO-          1.338e-010       0.000  1.338e-010      -9.873

Hfo           
 1.366e-004  Surface charge, eq

Hfo_w         
 2.115e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.554e-005       0.357  7.554e-005      -4.122
Hfo_wOMn+        6.949e-005       0.329  6.949e-005      -4.158
Hfo_wOH2+        5.483e-005       0.259  5.483e-005      -4.261
Hfo_wOFe+        3.441e-006       0.016  3.441e-006      -5.463
Hfo_wOMg+        3.046e-006       0.014  3.046e-006      -5.516
Hfo_wOCa+        2.524e-006       0.012  2.524e-006      -5.598
Hfo_wO-          2.384e-006       0.011  2.384e-006      -5.623
Hfo_wOFeOH       2.488e-007       0.001  2.488e-007      -6.604
Hfo_wH2AsO3      1.101e-008       0.000  1.101e-008      -7.958
Hfo_wOHSO4-2     1.172e-010       0.000  1.172e-010      -9.931
Hfo_wOBa+        5.079e-011       0.000  5.079e-011     -10.294
Hfo_wSO4-        4.265e-011       0.000  4.265e-011     -10.370
Hfo_wOHAsO4-3    8.786e-016       0.000  8.786e-016     -15.056



Hfo_wHAsO4-      1.037e-017       0.000  1.037e-017     -16.984
Hfo_wH2AsO4      2.435e-019       0.000  2.435e-019     -18.614

Mno           
-3.333e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.263e-028       0.000  2.263e-028     -27.645
Mno_O3-2         2.211e-030       0.000  2.211e-030     -29.655
Mno_O3Ca         1.404e-030       0.000  1.404e-030     -29.853
Mno_O3HMn+       1.157e-030       0.000  1.157e-030     -29.937
Mno_O3Na-        4.734e-032       0.000  4.734e-032     -31.325
Mno_O3Mg         3.624e-032       0.000  3.624e-032     -31.441
Mno_O3H-         2.834e-032       0.000  2.834e-032     -31.548
Mno_O3Ba         1.330e-032       0.000  1.330e-032     -31.876
Mno_O3HCa+       6.265e-033       0.000  6.265e-033     -32.203
Mno_O3HMg+       1.095e-034       0.000  1.095e-034     -33.961
Mno_O3HBa+       1.061e-034       0.000  1.061e-034     -33.974
Mno_O3HNa        5.661e-035       0.000  5.662e-035     -34.247
Mno_O3H2         2.727e-037       0.000  2.727e-037     -36.564
Mno_O3H3+        7.024e-043       0.000  7.024e-043     -42.153
Mno_O3H3Cl       1.773e-045       0.000  1.773e-045     -44.751

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.199e-007  3.199e-007
Ba               5.453e-007  5.453e-007
C                5.045e-003  5.045e-003
Ca               1.215e-003  1.215e-003
Cl               9.873e-005  9.873e-005
Fe               2.168e-005  2.168e-005
K                1.893e-005  1.893e-005
Mg               8.182e-005  8.182e-005
Mn               2.088e-004  2.088e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.429      Charge balance
                                       pe  =  -4.477      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.684e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.529e-003
                       Total CO2 (mol/kg)  =  3.571e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.372e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.15
                               Iterations  =  39
                                  Total H  = 1.110203e+002
                                  Total O  = 5.551590e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.894e-007  2.689e-007    -6.539    -6.570    -0.032
   H+                    3.980e-008  3.723e-008    -7.400    -7.429    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.199e-007



   AsS(OH)(HS)-          3.194e-007  2.967e-007    -6.496    -6.528    -0.032
   H3AsO3                5.662e-010  5.668e-010    -9.247    -9.247     0.000
   H2AsO3-               1.160e-011  1.078e-011   -10.935   -10.967    -0.032
   As3S4(HS)2-           6.179e-017  5.741e-017   -16.209   -16.241    -0.032
   H4AsO3+               1.125e-017  1.046e-017   -16.949   -16.981    -0.032
   HAsO3-2               7.751e-019  5.777e-019   -18.111   -18.238    -0.128
   AsO3-3                5.998e-027  3.097e-027   -26.222   -26.509    -0.287
As(5)           9.772e-018
   HAsO4-2               6.825e-018  5.087e-018   -17.166   -17.293    -0.128
   H2AsO4-               2.946e-018  2.738e-018   -17.531   -17.563    -0.032
   AsO4-3                5.927e-022  3.059e-022   -21.227   -21.514    -0.287
   H3AsO4                2.031e-023  2.033e-023   -22.692   -22.692     0.000
Ba              5.453e-007
   Ba+2                  5.323e-007  3.967e-007    -6.274    -6.401    -0.128
   BaHCO3+               1.222e-008  1.136e-008    -7.913    -7.945    -0.032
   BaCO3                 7.702e-010  7.710e-010    -9.113    -9.113     0.000
   BaSO4                 4.999e-011  5.004e-011   -10.301   -10.301     0.000
   BaOH+                 3.886e-013  3.611e-013   -12.410   -12.442    -0.032
C(-4)           1.474e-003
   CH4                   1.474e-003  1.476e-003    -2.831    -2.831     0.000
C(4)            3.571e-003
   HCO3-                 3.208e-003  2.986e-003    -2.494    -2.525    -0.031
   CO2                   2.497e-004  2.500e-004    -3.603    -3.602     0.000
   CaHCO3+               3.610e-005  3.354e-005    -4.443    -4.474    -0.032
   MnCO3                 3.232e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               3.102e-005  2.882e-005    -4.508    -4.540    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.009e-006  3.762e-006    -5.300    -5.425    -0.124
   MgHCO3+               2.247e-006  2.088e-006    -5.648    -5.680    -0.032
   FeHCO3+               5.205e-007  4.837e-007    -6.284    -6.315    -0.032
   NaHCO3                3.389e-007  3.392e-007    -6.470    -6.470     0.000
   MgCO3                 2.143e-007  2.145e-007    -6.669    -6.669     0.000
   FeCO3                 1.460e-007  1.462e-007    -6.836    -6.835     0.000
   NaCO3-                1.523e-008  1.415e-008    -7.817    -7.849    -0.032
   BaHCO3+               1.222e-008  1.136e-008    -7.913    -7.945    -0.032
   BaCO3                 7.702e-010  7.710e-010    -9.113    -9.113     0.000
Ca              1.215e-003
   Ca+2                  1.173e-003  8.806e-004    -2.931    -3.055    -0.125
   CaHCO3+               3.610e-005  3.354e-005    -4.443    -4.474    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.417e-008  4.422e-008    -7.355    -7.354     0.000
   CaOH+                 4.224e-009  3.925e-009    -8.374    -8.406    -0.032
   CaHSO4+               1.038e-014  9.644e-015   -13.984   -14.016    -0.032
Cl              9.873e-005
   Cl-                   9.869e-005  9.162e-005    -4.006    -4.038    -0.032
   MnCl+                 4.350e-008  4.042e-008    -7.361    -7.393    -0.032
   FeCl+                 2.205e-010  2.048e-010    -9.657    -9.689    -0.032
   MnCl2                 1.615e-012  1.617e-012   -11.792   -11.791     0.000
   MnCl3-                4.391e-017  4.080e-017   -16.357   -16.389    -0.032
   FeCl+2                1.916e-026  1.428e-026   -25.718   -25.845    -0.128
   FeCl2+                6.290e-030  5.844e-030   -29.201   -29.233    -0.032
   FeCl3                 5.349e-035  5.355e-035   -34.272   -34.271     0.000
Fe(2)           2.168e-005
   Fe(HS)2               1.857e-005  1.859e-005    -4.731    -4.731     0.000
   Fe+2                  2.173e-006  1.620e-006    -5.663    -5.791    -0.128
   FeHCO3+               5.205e-007  4.837e-007    -6.284    -6.315    -0.032
   Fe(HS)3-              2.473e-007  2.298e-007    -6.607    -6.639    -0.032
   FeCO3                 1.460e-007  1.462e-007    -6.836    -6.835     0.000
   FeOH+                 1.481e-008  1.376e-008    -7.830    -7.861    -0.032
   FeCl+                 2.205e-010  2.048e-010    -9.657    -9.689    -0.032
   FeSO4                 7.241e-011  7.249e-011   -10.140   -10.140     0.000
   Fe(OH)2               3.141e-012  3.145e-012   -11.503   -11.502     0.000
   Fe(OH)3-              3.377e-015  3.138e-015   -14.471   -14.503    -0.032
   FeHSO4+               1.909e-017  1.774e-017   -16.719   -16.751    -0.032
Fe(3)           3.680e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              8.566e-015  7.959e-015   -14.067   -14.099    -0.032



   Fe(OH)4-              7.260e-016  6.746e-016   -15.139   -15.171    -0.032
   FeOH+2                1.201e-018  8.949e-019   -17.921   -18.048    -0.128
   Fe+3                  9.997e-024  5.161e-024   -23.000   -23.287    -0.287
   FeCl+2                1.916e-026  1.428e-026   -25.718   -25.845    -0.128
   FeSO4+                1.533e-026  1.424e-026   -25.815   -25.846    -0.032
   FeCl2+                6.290e-030  5.844e-030   -29.201   -29.233    -0.032
   Fe(SO4)2-             8.439e-032  7.841e-032   -31.074   -31.106    -0.032
   FeHSO4+2              1.905e-033  1.420e-033   -32.720   -32.848    -0.128
   Fe2(OH)2+4            6.983e-035  2.156e-035   -34.156   -34.666    -0.511
   FeCl3                 5.349e-035  5.355e-035   -34.272   -34.271     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.648   -46.446    -0.798
H(0)            1.761e-009
   H2                    8.805e-010  8.814e-010    -9.055    -9.055     0.000
K               1.893e-005
   K+                    1.893e-005  1.757e-005    -4.723    -4.755    -0.032
   KSO4-                 3.344e-011  3.107e-011   -10.476   -10.508    -0.032
Mg              8.182e-005
   Mg+2                  7.935e-005  5.976e-005    -4.100    -4.224    -0.123
   MgHCO3+               2.247e-006  2.088e-006    -5.648    -5.680    -0.032
   MgCO3                 2.143e-007  2.145e-007    -6.669    -6.669     0.000
   MgOH+                 6.272e-009  5.827e-009    -8.203    -8.235    -0.032
   MgSO4                 3.522e-009  3.526e-009    -8.453    -8.453     0.000
Mn(2)           2.088e-004
   Mn+2                  1.453e-004  1.083e-004    -3.838    -3.965    -0.128
   MnCO3                 3.232e-005  3.236e-005    -4.490    -4.490     0.000
   MnHCO3+               3.102e-005  2.882e-005    -4.508    -4.540    -0.032
   MnOH+                 8.046e-008  7.476e-008    -7.094    -7.126    -0.032
   MnCl+                 4.350e-008  4.042e-008    -7.361    -7.393    -0.032
   MnSO4                 4.841e-009  4.847e-009    -8.315    -8.315     0.000
   MnCl2                 1.615e-012  1.617e-012   -11.792   -11.791     0.000
   MnCl3-                4.391e-017  4.080e-017   -16.357   -16.389    -0.032
   Mn(OH)3-              3.579e-017  3.325e-017   -16.446   -16.478    -0.032
Mn(3)           2.163e-034
   Mn+3                  2.163e-034  1.117e-034   -33.665   -33.952    -0.287
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.752   -80.879    -0.128
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.708   -94.740    -0.032
Na              2.176e-004
   Na+                   2.173e-004  2.020e-004    -3.663    -3.695    -0.032
   NaHCO3                3.389e-007  3.392e-007    -6.470    -6.470     0.000
   NaCO3-                1.523e-008  1.415e-008    -7.817    -7.849    -0.032
   NaSO4-                2.742e-010  2.548e-010    -9.562    -9.594    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.271   -74.270     0.000
S(-2)           2.080e-004
   HS-                   1.221e-004  1.135e-004    -3.913    -3.945    -0.032
   H2S                   3.690e-005  3.694e-005    -4.433    -4.432     0.000
   Fe(HS)2               1.857e-005  1.859e-005    -4.731    -4.731     0.000
   S5-2                  9.975e-007  7.747e-007    -6.001    -6.111    -0.110
   S4-2                  5.874e-007  4.520e-007    -6.231    -6.345    -0.114
   S6-2                  5.119e-007  4.010e-007    -6.291    -6.397    -0.106
   AsS(OH)(HS)-          3.194e-007  2.967e-007    -6.496    -6.528    -0.032
   Fe(HS)3-              2.473e-007  2.298e-007    -6.607    -6.639    -0.032
   S-2                   4.940e-010  3.682e-010    -9.306    -9.434    -0.128
   S3-2                  2.091e-010  1.593e-010    -9.680    -9.798    -0.118
   S2-2                  1.196e-011  9.039e-012   -10.922   -11.044    -0.122
   As3S4(HS)2-           6.179e-017  5.741e-017   -16.209   -16.241    -0.032
S(6)            3.890e-007
   SO4-2                 3.360e-007  2.517e-007    -6.474    -6.599    -0.126
   CaSO4                 4.417e-008  4.422e-008    -7.355    -7.354     0.000
   MnSO4                 4.841e-009  4.847e-009    -8.315    -8.315     0.000
   MgSO4                 3.522e-009  3.526e-009    -8.453    -8.453     0.000
   NaSO4-                2.742e-010  2.548e-010    -9.562    -9.594    -0.032
   FeSO4                 7.241e-011  7.249e-011   -10.140   -10.140     0.000
   BaSO4                 4.999e-011  5.004e-011   -10.301   -10.301     0.000
   KSO4-                 3.344e-011  3.107e-011   -10.476   -10.508    -0.032



   HSO4-                 9.804e-013  9.109e-013   -12.009   -12.041    -0.032
   CaHSO4+               1.038e-014  9.644e-015   -13.984   -14.016    -0.032
   FeHSO4+               1.909e-017  1.774e-017   -16.719   -16.751    -0.032
   FeSO4+                1.533e-026  1.424e-026   -25.815   -25.846    -0.032
   Fe(SO4)2-             8.439e-032  7.841e-032   -31.074   -31.106    -0.032
   FeHSO4+2              1.905e-033  1.420e-033   -32.720   -32.848    -0.128

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.29   -9.65   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -8.61    0.99    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.38    8.23  As2O5
As2S3(am)        -7.72  -52.62  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -12.12  -62.23  -50.11  Ba3(AsO4)2
Barite           -3.03  -13.00   -9.97  BaSO4
Birnessite      -26.80   16.80   43.60  MnO2
Bixbyite        -22.72  -23.33   -0.61  Mn2O3
Brucite          -6.21   10.63   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.29  -52.19  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.03   -2.83   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -2.13   -3.60   -1.47  CO2
Dolomite         -1.04  -18.13  -17.09  CaMg(CO3)2
Dolomite(d)      -1.59  -18.13  -16.54  CaMg(CO3)2
Epsomite         -8.68  -10.82   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.40   -4.44   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.61   -2.31   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.61  -38.43  -45.03  Fe3S4
Gypsum           -5.07   -9.65   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.44   -4.43   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -22.45   38.58   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.46  -37.42  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.20  -27.96   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.91  -43.74   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.03  -43.24   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.90  -42.18   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.52  -45.91   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.34   -2.31   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.62   -9.65   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -11.49   13.85   25.34  MnOOH
Melanterite     -10.18  -12.39   -2.21  FeSO4:7H2O
Mirabilite      -12.87  -13.99   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.99  -87.70   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.22  -54.93  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.75  -12.04    2.71  MnCl2:4H2O
MnS(Green)       -4.28   -0.48    3.80  MnS
MnSO4           -13.23  -10.56    2.67  MnSO4
Nahcolite        -5.67   -6.22   -0.55  NaHCO3
Natron          -11.50  -12.81   -1.31  Na2CO3:10H2O
Nesquehonite     -4.03   -9.65   -5.62  MgCO3:3H2O
Nsutite         -25.77   16.80   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2



Orpiment         -6.32  -52.62  -46.30  As2S3
Portlandite     -11.00   11.80   22.80  Ca(OH)2
Pyrite           10.70   -7.78  -18.48  FeS2
Pyrochroite      -4.31   10.89   15.20  Mn(OH)2
Pyrolusite      -24.58   16.80   41.38  MnO2
Realgar          -3.63  -23.57  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.33  -11.22  -10.89  FeCO3
Siderite(d)(3)   -0.77  -11.22  -10.45  FeCO3
Sulfur           -3.36  -18.39  -15.03  S
Thenardite      -13.81  -13.99   -0.18  Na2SO4
Thermonatrite   -12.94  -12.81    0.13  Na2CO3:H2O
Trona           -18.24  -19.03   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.26  -11.83   -8.56  BaCO3

Reaction step 19.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.85   16.75   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.888e-002 -1.116e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -2.665e-005
Manganite          -11.54   13.80   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.794e-004  1.794e-004
Siderite(d)(3)      -0.72  -11.17  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.28  -11.84   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.375e-004  Surface charge, eq

Hfo_s         
 5.287e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.882e-006       0.924  4.882e-006      -5.311
Hfo_sOHCa+2      3.731e-007       0.071  3.731e-007      -6.428
Hfo_sOFe+        2.286e-008       0.004  2.286e-008      -7.641
Hfo_sOH          4.374e-009       0.001  4.374e-009      -8.359
Hfo_sOH2+        3.419e-009       0.001  3.419e-009      -8.466
Hfo_sOHBa+2      4.977e-010       0.000  4.977e-010      -9.303



Hfo_sO-          1.282e-010       0.000  1.282e-010      -9.892

Hfo           
 1.375e-004  Surface charge, eq

Hfo_w         
 2.115e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.501e-005       0.355  7.501e-005      -4.125
Hfo_wOMn+        6.650e-005       0.314  6.650e-005      -4.177
Hfo_wOH2+        5.863e-005       0.277  5.863e-005      -4.232
Hfo_wOFe+        3.659e-006       0.017  3.659e-006      -5.437
Hfo_wOMg+        2.802e-006       0.013  2.802e-006      -5.553
Hfo_wOCa+        2.415e-006       0.011  2.416e-006      -5.617
Hfo_wO-          2.199e-006       0.010  2.199e-006      -5.658
Hfo_wOFeOH       2.456e-007       0.001  2.456e-007      -6.610
Hfo_wH2AsO3      1.081e-008       0.000  1.081e-008      -7.966
Hfo_wOHSO4-2     1.096e-010       0.000  1.096e-010      -9.960
Hfo_wOBa+        4.658e-011       0.000  4.658e-011     -10.332
Hfo_wSO4-        4.294e-011       0.000  4.294e-011     -10.367
Hfo_wOHAsO4-3    6.989e-016       0.000  6.989e-016     -15.156
Hfo_wHAsO4-      9.560e-018       0.000  9.560e-018     -17.020
Hfo_wH2AsO4      2.418e-019       0.000  2.418e-019     -18.617

Mno           
-1.012e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.428e-027       0.000  7.428e-027     -26.129
Mno_O3-2         6.992e-029       0.000  6.992e-029     -28.155
Mno_O3Ca         4.609e-029       0.000  4.609e-029     -28.336
Mno_O3HMn+       4.090e-029       0.000  4.090e-029     -28.388
Mno_O3Na-        1.495e-030       0.000  1.495e-030     -29.825
Mno_O3Mg         1.143e-030       0.000  1.143e-030     -29.942
Mno_O3H-         9.649e-031       0.000  9.649e-031     -30.016
Mno_O3Ba         4.183e-031       0.000  4.183e-031     -30.379
Mno_O3HCa+       2.214e-031       0.000  2.214e-031     -30.655
Mno_O3HMg+       3.719e-033       0.000  3.719e-033     -32.430
Mno_O3HBa+       3.593e-033       0.000  3.593e-033     -32.444
Mno_O3HNa        1.925e-033       0.000  1.925e-033     -32.715
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        2.773e-041       0.000  2.773e-041     -40.557
Mno_O3H3Cl       6.989e-044       0.000  6.989e-044     -43.156

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.201e-007  3.201e-007
Ba               5.453e-007  5.453e-007
C                5.304e-003  5.304e-003
Ca               1.268e-003  1.268e-003
Cl               9.873e-005  9.873e-005
Fe               2.368e-005  2.368e-005
K                1.893e-005  1.893e-005
Mg               8.206e-005  8.206e-005
Mn               2.174e-004  2.174e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.397      Charge balance



                                       pe  =  -4.442      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.860e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.658e-003
                       Total CO2 (mol/kg)  =  3.730e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.381e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.98
                               Iterations  =  33
                                  Total H  = 1.110207e+002
                                  Total O  = 5.551628e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.691e-007  2.497e-007    -6.570    -6.603    -0.032
   H+                    4.290e-008  4.008e-008    -7.368    -7.397    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.201e-007
   AsS(OH)(HS)-          3.196e-007  2.966e-007    -6.495    -6.528    -0.032
   H3AsO3                5.598e-010  5.605e-010    -9.252    -9.251     0.000
   H2AsO3-               1.067e-011  9.899e-012   -10.972   -11.004    -0.032
   As3S4(HS)2-           7.160e-017  6.644e-017   -16.145   -16.178    -0.032
   H4AsO3+               1.199e-017  1.113e-017   -16.921   -16.953    -0.032
   HAsO3-2               6.643e-019  4.927e-019   -18.178   -18.307    -0.130
   AsO3-3                4.805e-027  2.453e-027   -26.318   -26.610    -0.292
As(5)           8.657e-018
   HAsO4-2               5.917e-018  4.388e-018   -17.228   -17.358    -0.130
   H2AsO4-               2.740e-018  2.543e-018   -17.562   -17.595    -0.032
   AsO4-3                4.801e-022  2.451e-022   -21.319   -21.611    -0.292
   H3AsO4                2.031e-023  2.034e-023   -22.692   -22.692     0.000
Ba              5.453e-007
   Ba+2                  5.319e-007  3.945e-007    -6.274    -6.404    -0.130
   BaHCO3+               1.263e-008  1.172e-008    -7.899    -7.931    -0.032
   BaCO3                 7.379e-010  7.388e-010    -9.132    -9.131     0.000
   BaSO4                 4.680e-011  4.686e-011   -10.330   -10.329     0.000
   BaOH+                 3.593e-013  3.334e-013   -12.445   -12.477    -0.032
C(-4)           1.574e-003
   CH4                   1.574e-003  1.575e-003    -2.803    -2.803     0.000
C(4)            3.730e-003
   HCO3-                 3.332e-003  3.098e-003    -2.477    -2.509    -0.032
   CO2                   2.790e-004  2.793e-004    -3.554    -3.554     0.000
   CaHCO3+               3.891e-005  3.611e-005    -4.410    -4.442    -0.032
   MnHCO3+               3.344e-005  3.103e-005    -4.476    -4.508    -0.032
   MnCO3                 3.232e-005  3.236e-005    -4.490    -4.490     0.000
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.850e-006  3.625e-006    -5.314    -5.441    -0.126
   MgHCO3+               2.329e-006  2.161e-006    -5.633    -5.665    -0.032
   FeHCO3+               6.234e-007  5.785e-007    -6.205    -6.238    -0.032
   NaHCO3                3.511e-007  3.515e-007    -6.455    -6.454     0.000
   MgCO3                 2.060e-007  2.062e-007    -6.686    -6.686     0.000
   FeCO3                 1.622e-007  1.624e-007    -6.790    -6.790     0.000
   NaCO3-                1.467e-008  1.362e-008    -7.833    -7.866    -0.032
   BaHCO3+               1.263e-008  1.172e-008    -7.899    -7.931    -0.032
   BaCO3                 7.379e-010  7.388e-010    -9.132    -9.131     0.000
Ca              1.268e-003
   Ca+2                  1.223e-003  9.138e-004    -2.912    -3.039    -0.127
   CaHCO3+               3.891e-005  3.611e-005    -4.410    -4.442    -0.032
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.316e-008  4.321e-008    -7.365    -7.364     0.000
   CaOH+                 4.076e-009  3.783e-009    -8.390    -8.422    -0.032
   CaHSO4+               1.093e-014  1.015e-014   -13.961   -13.994    -0.032
Cl              9.873e-005
   Cl-                   9.868e-005  9.151e-005    -4.006    -4.039    -0.033



   MnCl+                 4.514e-008  4.189e-008    -7.345    -7.378    -0.032
   FeCl+                 2.541e-010  2.359e-010    -9.595    -9.627    -0.032
   MnCl2                 1.672e-012  1.673e-012   -11.777   -11.776     0.000
   MnCl3-                4.545e-017  4.217e-017   -16.343   -16.375    -0.032
   FeCl+2                2.400e-026  1.780e-026   -25.620   -25.750    -0.130
   FeCl2+                7.841e-030  7.277e-030   -29.106   -29.138    -0.032
   FeCl3                 6.651e-035  6.659e-035   -34.177   -34.177     0.000
Fe(2)           2.368e-005
   Fe(HS)2               2.010e-005  2.012e-005    -4.697    -4.696     0.000
   Fe+2                  2.518e-006  1.867e-006    -5.599    -5.729    -0.130
   FeHCO3+               6.234e-007  5.785e-007    -6.205    -6.238    -0.032
   Fe(HS)3-              2.596e-007  2.409e-007    -6.586    -6.618    -0.032
   FeCO3                 1.622e-007  1.624e-007    -6.790    -6.790     0.000
   FeOH+                 1.587e-008  1.473e-008    -7.799    -7.832    -0.032
   FeCl+                 2.541e-010  2.359e-010    -9.595    -9.627    -0.032
   FeSO4                 7.860e-011  7.869e-011   -10.105   -10.104     0.000
   Fe(OH)2               3.123e-012  3.127e-012   -11.505   -11.505     0.000
   Fe(OH)3-              3.123e-015  2.898e-015   -14.505   -14.538    -0.032
   FeHSO4+               2.234e-017  2.073e-017   -16.651   -16.683    -0.032
Fe(3)           3.742e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.235e-015  8.570e-015   -14.035   -14.067    -0.032
   Fe(OH)4-              6.751e-016  6.265e-016   -15.171   -15.203    -0.032
   FeOH+2                1.399e-018  1.038e-018   -17.854   -17.984    -0.130
   Fe+3                  1.262e-023  6.442e-024   -22.899   -23.191    -0.292
   FeCl+2                2.400e-026  1.780e-026   -25.620   -25.750    -0.130
   FeSO4+                1.804e-026  1.674e-026   -25.744   -25.776    -0.032
   FeCl2+                7.841e-030  7.277e-030   -29.106   -29.138    -0.032
   Fe(SO4)2-             9.353e-032  8.680e-032   -31.029   -31.061    -0.032
   FeHSO4+2              2.423e-033  1.797e-033   -32.616   -32.745    -0.130
   Fe2(OH)2+4            9.576e-035  2.897e-035   -34.019   -34.538    -0.519
   FeCl3                 6.651e-035  6.659e-035   -34.177   -34.177     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.474   -46.285    -0.811
H(0)            1.741e-009
   H2                    8.705e-010  8.715e-010    -9.060    -9.060     0.000
K               1.893e-005
   K+                    1.893e-005  1.755e-005    -4.723    -4.756    -0.033
   KSO4-                 3.149e-011  2.922e-011   -10.502   -10.534    -0.032
Mg              8.206e-005
   Mg+2                  7.952e-005  5.961e-005    -4.100    -4.225    -0.125
   MgHCO3+               2.329e-006  2.161e-006    -5.633    -5.665    -0.032
   MgCO3                 2.060e-007  2.062e-007    -6.686    -6.686     0.000
   MgOH+                 5.817e-009  5.398e-009    -8.235    -8.268    -0.032
   MgSO4                 3.308e-009  3.312e-009    -8.480    -8.480     0.000
Mn(2)           2.174e-004
   Mn+2                  1.515e-004  1.124e-004    -3.820    -3.949    -0.130
   MnHCO3+               3.344e-005  3.103e-005    -4.476    -4.508    -0.032
   MnCO3                 3.232e-005  3.236e-005    -4.490    -4.490     0.000
   MnOH+                 7.765e-008  7.206e-008    -7.110    -7.142    -0.032
   MnCl+                 4.514e-008  4.189e-008    -7.345    -7.378    -0.032
   MnSO4                 4.731e-009  4.736e-009    -8.325    -8.325     0.000
   MnCl2                 1.672e-012  1.673e-012   -11.777   -11.776     0.000
   MnCl3-                4.545e-017  4.217e-017   -16.343   -16.375    -0.032
   Mn(OH)3-              2.979e-017  2.764e-017   -16.526   -16.558    -0.032
Mn(3)           2.458e-034
   Mn+3                  2.458e-034  1.255e-034   -33.609   -33.901    -0.292
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.852   -80.982    -0.130
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.776   -94.808    -0.032
Na              2.176e-004
   Na+                   2.173e-004  2.017e-004    -3.663    -3.695    -0.032
   NaHCO3                3.511e-007  3.515e-007    -6.455    -6.454     0.000
   NaCO3-                1.467e-008  1.362e-008    -7.833    -7.866    -0.032
   NaSO4-                2.582e-010  2.396e-010    -9.588    -9.620    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.261   -74.261     0.000



S(-2)           2.080e-004
   HS-                   1.185e-004  1.100e-004    -3.926    -3.959    -0.032
   H2S                   3.850e-005  3.854e-005    -4.415    -4.414     0.000
   Fe(HS)2               2.010e-005  2.012e-005    -4.697    -4.696     0.000
   S5-2                  9.009e-007  6.970e-007    -6.045    -6.157    -0.111
   S4-2                  5.307e-007  4.067e-007    -6.275    -6.391    -0.116
   S6-2                  4.622e-007  3.608e-007    -6.335    -6.443    -0.108
   AsS(OH)(HS)-          3.196e-007  2.966e-007    -6.495    -6.528    -0.032
   Fe(HS)3-              2.596e-007  2.409e-007    -6.586    -6.618    -0.032
   S-2                   4.467e-010  3.313e-010    -9.350    -9.480    -0.130
   S3-2                  1.889e-010  1.433e-010    -9.724    -9.844    -0.120
   S2-2                  1.081e-011  8.133e-012   -10.966   -11.090    -0.124
   As3S4(HS)2-           7.160e-017  6.644e-017   -16.145   -16.178    -0.032
S(6)            3.696e-007
   SO4-2                 3.180e-007  2.370e-007    -6.498    -6.625    -0.128
   CaSO4                 4.316e-008  4.321e-008    -7.365    -7.364     0.000
   MnSO4                 4.731e-009  4.736e-009    -8.325    -8.325     0.000
   MgSO4                 3.308e-009  3.312e-009    -8.480    -8.480     0.000
   NaSO4-                2.582e-010  2.396e-010    -9.588    -9.620    -0.032
   FeSO4                 7.860e-011  7.869e-011   -10.105   -10.104     0.000
   BaSO4                 4.680e-011  4.686e-011   -10.330   -10.329     0.000
   KSO4-                 3.149e-011  2.922e-011   -10.502   -10.534    -0.032
   HSO4-                 9.953e-013  9.236e-013   -12.002   -12.035    -0.032
   CaHSO4+               1.093e-014  1.015e-014   -13.961   -13.994    -0.032
   FeHSO4+               2.234e-017  2.073e-017   -16.651   -16.683    -0.032
   FeSO4+                1.804e-026  1.674e-026   -25.744   -25.776    -0.032
   Fe(SO4)2-             9.353e-032  8.680e-032   -31.029   -31.061    -0.032
   FeHSO4+2              2.423e-033  1.797e-033   -32.616   -32.745    -0.130

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.30   -9.66   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.12  -18.50   -1.38  As2O3
Artinite         -8.70    0.90    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.38    8.23  As2O5
As2S3(am)        -7.67  -52.57  -44.90  As2S3
As_native        -5.58  -18.12  -12.53  As
Ba3(AsO4)2      -12.32  -62.43  -50.11  Ba3(AsO4)2
Barite           -3.06  -13.03   -9.97  BaSO4
Birnessite      -26.85   16.75   43.60  MnO2
Bixbyite        -22.81  -23.42   -0.61  Mn2O3
Brucite          -6.27   10.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.43  -52.34  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.06   -2.80   -2.86  CH4
Claudetite      -17.16  -18.50   -1.34  As2O3
CO2(g)           -2.09   -3.55   -1.47  CO2
Dolomite         -1.06  -18.15  -17.09  CaMg(CO3)2
Dolomite(d)      -1.61  -18.15  -16.54  CaMg(CO3)2
Epsomite         -8.71  -10.85   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.39   -4.43   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.62   -2.29   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.68  -38.36  -45.03  Fe3S4
Gypsum           -5.08   -9.66   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.42   -4.41   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -22.59   38.44   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.51  -37.48  -29.97  CaMg3(CO3)4



Hydromagnesite  -19.33  -28.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.86  -43.69   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.99  -43.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.86  -42.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.45  -45.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.36   -2.29   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.64   -9.67   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -11.54   13.80   25.34  MnOOH
Melanterite     -10.15  -12.35   -2.21  FeSO4:7H2O
Mirabilite      -12.90  -14.02   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.97  -87.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.36  -55.07  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.74  -12.03    2.71  MnCl2:4H2O
MnS(Green)       -4.31   -0.51    3.80  MnS
MnSO4           -13.24  -10.57    2.67  MnSO4
Nahcolite        -5.66   -6.20   -0.55  NaHCO3
Natron          -11.52  -12.83   -1.31  Na2CO3:10H2O
Nesquehonite     -4.04   -9.67   -5.62  MgCO3:3H2O
Nsutite         -25.81   16.75   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -6.27  -52.57  -46.30  As2S3
Portlandite     -11.05   11.75   22.80  Ca(OH)2
Pyrite           10.74   -7.74  -18.48  FeS2
Pyrochroite      -4.36   10.84   15.20  Mn(OH)2
Pyrolusite      -24.63   16.75   41.38  MnO2
Realgar          -3.62  -23.56  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.28  -11.17  -10.89  FeCO3
Siderite(d)(3)   -0.72  -11.17  -10.45  FeCO3
Sulfur           -3.34  -18.36  -15.03  S
Thenardite      -13.84  -14.02   -0.18  Na2SO4
Thermonatrite   -12.96  -12.83    0.13  Na2CO3:H2O
Trona           -18.24  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.28  -11.84   -8.56  BaCO3

Reaction step 20.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.89   16.71   43.60   4.670e-004           0 -4.670e-004



Calcite              0.00   -8.48   -8.48   1.000e-001  9.883e-002 -1.168e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -2.884e-005
Manganite          -11.58   13.76   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.736e-004  1.736e-004
Siderite(d)(3)      -0.68  -11.13  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.30  -11.86   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.384e-004  Surface charge, eq

Hfo_s         
 5.286e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.854e-006       0.918  4.854e-006      -5.314
Hfo_sOHCa+2      3.976e-007       0.075  3.976e-007      -6.401
Hfo_sOFe+        2.509e-008       0.005  2.509e-008      -7.600
Hfo_sOH          4.503e-009       0.001  4.503e-009      -8.347
Hfo_sOH2+        3.773e-009       0.001  3.773e-009      -8.423
Hfo_sOHBa+2      5.095e-010       0.000  5.095e-010      -9.293
Hfo_sO-          1.231e-010       0.000  1.231e-010      -9.910

Hfo           
 1.384e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.437e-005       0.352  7.437e-005      -4.129
Hfo_wOMn+        6.368e-005       0.301  6.368e-005      -4.196
Hfo_wOH2+        6.231e-005       0.295  6.231e-005      -4.205
Hfo_wOFe+        3.868e-006       0.018  3.868e-006      -5.413
Hfo_wOMg+        2.585e-006       0.012  2.585e-006      -5.588
Hfo_wOCa+        2.313e-006       0.011  2.313e-006      -5.636
Hfo_wO-          2.034e-006       0.010  2.034e-006      -5.692
Hfo_wOFeOH       2.423e-007       0.001  2.423e-007      -6.616
Hfo_wH2AsO3      1.064e-008       0.000  1.064e-008      -7.973
Hfo_wOHSO4-2     1.025e-010       0.000  1.025e-010      -9.989
Hfo_wSO4-        4.306e-011       0.000  4.306e-011     -10.366
Hfo_wOBa+        4.285e-011       0.000  4.285e-011     -10.368
Hfo_wOHAsO4-3    5.647e-016       0.000  5.647e-016     -15.248
Hfo_wHAsO4-      8.876e-018       0.000  8.876e-018     -17.052
Hfo_wH2AsO4      2.407e-019       0.000  2.407e-019     -18.619

Mno           
-8.416e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.692e-027       0.000  6.692e-027     -26.174
Mno_O3-2         6.084e-029       0.000  6.084e-029     -28.216
Mno_O3Ca         4.153e-029       0.000  4.153e-029     -28.382
Mno_O3HMn+       3.950e-029       0.000  3.950e-029     -28.403
Mno_O3Na-        1.300e-030       0.000  1.300e-030     -29.886
Mno_O3Mg         9.922e-031       0.000  9.922e-031     -30.003
Mno_O3H-         9.001e-031       0.000  9.001e-031     -30.046
Mno_O3Ba         3.620e-031       0.000  3.620e-031     -30.441
Mno_O3HCa+       2.138e-031       0.000  2.138e-031     -30.670
Mno_O3HMg+       3.460e-033       0.000  3.460e-033     -32.461
Mno_O3HBa+       3.334e-033       0.000  3.334e-033     -32.477
Mno_O3HNa        1.794e-033       0.000  1.794e-033     -32.746
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000



Mno_O3H3+        2.973e-041       0.000  2.973e-041     -40.527
Mno_O3H3Cl       7.483e-044       0.000  7.483e-044     -43.126

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.203e-007
Ba               5.453e-007  5.453e-007
C                5.561e-003  5.561e-003
Ca               1.320e-003  1.320e-003
Cl               9.873e-005  9.873e-005
Fe               2.566e-005  2.566e-005
K                1.893e-005  1.893e-005
Mg               8.228e-005  8.228e-005
Mn               2.260e-004  2.260e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.367      Charge balance
                                       pe  =  -4.410      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.032e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.784e-003
                       Total CO2 (mol/kg)  =  3.888e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.390e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.83
                               Iterations  =  33
                                  Total H  = 1.110211e+002
                                  Total O  = 5.551666e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.513e-007  2.329e-007    -6.600    -6.633    -0.033
   H+                    4.603e-008  4.297e-008    -7.337    -7.367    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.197e-007  2.964e-007    -6.495    -6.528    -0.033
   H3AsO3                5.560e-010  5.566e-010    -9.255    -9.254     0.001
   H2AsO3-               9.894e-012  9.170e-012   -11.005   -11.038    -0.033
   As3S4(HS)2-           8.221e-017  7.620e-017   -16.085   -16.118    -0.033
   H4AsO3+               1.278e-017  1.185e-017   -16.893   -16.926    -0.033
   HAsO3-2               5.769e-019  4.258e-019   -18.239   -18.371    -0.132
   AsO3-3                3.915e-027  1.977e-027   -26.407   -26.704    -0.297
As(5)           7.762e-018
   HAsO4-2               5.193e-018  3.833e-018   -17.285   -17.416    -0.132
   H2AsO4-               2.569e-018  2.381e-018   -17.590   -17.623    -0.033
   AsO4-3                3.955e-022  1.997e-022   -21.403   -21.700    -0.297
   H3AsO4                2.039e-023  2.041e-023   -22.691   -22.690     0.001
Ba              5.453e-007
   Ba+2                  5.315e-007  3.923e-007    -6.274    -6.406    -0.132
   BaHCO3+               1.302e-008  1.206e-008    -7.886    -7.918    -0.033
   BaCO3                 7.088e-010  7.097e-010    -9.149    -9.149     0.001
   BaSO4                 4.391e-011  4.397e-011   -10.357   -10.357     0.001
   BaOH+                 3.337e-013  3.093e-013   -12.477   -12.510    -0.033
C(-4)           1.673e-003
   CH4                   1.673e-003  1.675e-003    -2.776    -2.776     0.001
C(4)            3.888e-003
   HCO3-                 3.454e-003  3.208e-003    -2.462    -2.494    -0.032
   CO2                   3.096e-004  3.100e-004    -3.509    -3.509     0.001



   CaHCO3+               4.177e-005  3.871e-005    -4.379    -4.412    -0.033
   MnHCO3+               3.589e-005  3.327e-005    -4.445    -4.478    -0.033
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.705e-006  3.501e-006    -5.327    -5.456    -0.128
   MgHCO3+               2.408e-006  2.232e-006    -5.618    -5.651    -0.033
   FeHCO3+               7.387e-007  6.847e-007    -6.132    -6.165    -0.033
   NaHCO3                3.631e-007  3.635e-007    -6.440    -6.439     0.001
   MgCO3                 1.984e-007  1.986e-007    -6.702    -6.702     0.001
   FeCO3                 1.790e-007  1.793e-007    -6.747    -6.747     0.001
   NaCO3-                1.417e-008  1.314e-008    -7.849    -7.882    -0.033
   BaHCO3+               1.302e-008  1.206e-008    -7.886    -7.918    -0.033
   BaCO3                 7.088e-010  7.097e-010    -9.149    -9.149     0.001
Ca              1.320e-003
   Ca+2                  1.272e-003  9.461e-004    -2.895    -3.024    -0.129
   CaHCO3+               4.177e-005  3.871e-005    -4.379    -4.412    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.216e-008  4.221e-008    -7.375    -7.375     0.001
   CaOH+                 3.942e-009  3.654e-009    -8.404    -8.437    -0.033
   CaHSO4+               1.146e-014  1.063e-014   -13.941   -13.974    -0.033
Cl              9.873e-005
   Cl-                   9.868e-005  9.139e-005    -4.006    -4.039    -0.033
   MnCl+                 4.674e-008  4.332e-008    -7.330    -7.363    -0.033
   FeCl+                 2.905e-010  2.692e-010    -9.537    -9.570    -0.033
   MnCl2                 1.726e-012  1.728e-012   -11.763   -11.762     0.001
   MnCl3-                4.693e-017  4.350e-017   -16.329   -16.361    -0.033
   FeCl+2                2.968e-026  2.190e-026   -25.528   -25.659    -0.132
   FeCl2+                9.647e-030  8.942e-030   -29.016   -29.049    -0.033
   FeCl3                 8.163e-035  8.172e-035   -34.088   -34.088     0.001
Fe(2)           2.566e-005
   Fe(HS)2               2.156e-005  2.159e-005    -4.666    -4.666     0.001
   Fe+2                  2.891e-006  2.134e-006    -5.539    -5.671    -0.132
   FeHCO3+               7.387e-007  6.847e-007    -6.132    -6.165    -0.033
   Fe(HS)3-              2.702e-007  2.505e-007    -6.568    -6.601    -0.033
   FeCO3                 1.790e-007  1.793e-007    -6.747    -6.747     0.001
   FeOH+                 1.694e-008  1.570e-008    -7.771    -7.804    -0.033
   FeCl+                 2.905e-010  2.692e-010    -9.537    -9.570    -0.033
   FeSO4                 8.476e-011  8.486e-011   -10.072   -10.071     0.001
   Fe(OH)2               3.107e-012  3.110e-012   -11.508   -11.507     0.001
   Fe(OH)3-              2.901e-015  2.689e-015   -14.537   -14.570    -0.033
   FeHSO4+               2.586e-017  2.397e-017   -16.587   -16.620    -0.033
Fe(3)           3.805e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              9.911e-015  9.187e-015   -14.004   -14.037    -0.033
   Fe(OH)4-              6.305e-016  5.844e-016   -15.200   -15.233    -0.033
   FeOH+2                1.615e-018  1.192e-018   -17.792   -17.924    -0.132
   Fe+3                  1.571e-023  7.936e-024   -22.804   -23.100    -0.297
   FeCl+2                2.968e-026  2.190e-026   -25.528   -25.659    -0.132
   FeSO4+                2.099e-026  1.946e-026   -25.678   -25.711    -0.033
   FeCl2+                9.647e-030  8.942e-030   -29.016   -29.049    -0.033
   Fe(SO4)2-             1.027e-031  9.517e-032   -30.989   -31.021    -0.033
   FeHSO4+2              3.033e-033  2.239e-033   -32.518   -32.650    -0.132
   Fe2(OH)2+4            1.289e-034  3.826e-035   -33.890   -34.417    -0.527
   FeCl3                 8.163e-035  8.172e-035   -34.088   -34.088     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.310   -46.134    -0.824
H(0)            1.722e-009
   H2                    8.612e-010  8.622e-010    -9.065    -9.064     0.001
K               1.893e-005
   K+                    1.893e-005  1.753e-005    -4.723    -4.756    -0.033
   KSO4-                 2.971e-011  2.754e-011   -10.527   -10.560    -0.033
Mg              8.228e-005
   Mg+2                  7.967e-005  5.945e-005    -4.099    -4.226    -0.127
   MgHCO3+               2.408e-006  2.232e-006    -5.618    -5.651    -0.033
   MgCO3                 1.984e-007  1.986e-007    -6.702    -6.702     0.001
   MgOH+                 5.419e-009  5.023e-009    -8.266    -8.299    -0.033
   MgSO4                 3.113e-009  3.116e-009    -8.507    -8.506     0.001
Mn(2)           2.260e-004



   Mn+2                  1.576e-004  1.164e-004    -3.802    -3.934    -0.132
   MnHCO3+               3.589e-005  3.327e-005    -4.445    -4.478    -0.033
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   MnOH+                 7.508e-008  6.959e-008    -7.124    -7.157    -0.033
   MnCl+                 4.674e-008  4.332e-008    -7.330    -7.363    -0.033
   MnSO4                 4.621e-009  4.626e-009    -8.335    -8.335     0.001
   MnCl2                 1.726e-012  1.728e-012   -11.763   -11.762     0.001
   MnCl3-                4.693e-017  4.350e-017   -16.329   -16.361    -0.033
   Mn(OH)3-              2.507e-017  2.323e-017   -16.601   -16.634    -0.033
Mn(3)           2.772e-034
   Mn+3                  2.772e-034  1.400e-034   -33.557   -33.854    -0.297
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.946   -81.078    -0.132
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.839   -94.872    -0.033
Na              2.176e-004
   Na+                   2.172e-004  2.015e-004    -3.663    -3.696    -0.033
   NaHCO3                3.631e-007  3.635e-007    -6.440    -6.439     0.001
   NaCO3-                1.417e-008  1.314e-008    -7.849    -7.882    -0.033
   NaSO4-                2.436e-010  2.258e-010    -9.613    -9.646    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.252   -74.251     0.001
S(-2)           2.080e-004
   HS-                   1.149e-004  1.065e-004    -3.940    -3.973    -0.033
   H2S                   3.998e-005  4.003e-005    -4.398    -4.398     0.001
   Fe(HS)2               2.156e-005  2.159e-005    -4.666    -4.666     0.001
   S5-2                  8.171e-007  6.300e-007    -6.088    -6.201    -0.113
   S4-2                  4.814e-007  3.676e-007    -6.317    -6.435    -0.117
   S6-2                  4.191e-007  3.261e-007    -6.378    -6.487    -0.109
   AsS(OH)(HS)-          3.197e-007  2.964e-007    -6.495    -6.528    -0.033
   Fe(HS)3-              2.702e-007  2.505e-007    -6.568    -6.601    -0.033
   S-2                   4.057e-010  2.995e-010    -9.392    -9.524    -0.132
   S3-2                  1.715e-010  1.295e-010    -9.766    -9.888    -0.122
   S2-2                  9.814e-012  7.351e-012   -11.008   -11.134    -0.126
   As3S4(HS)2-           8.221e-017  7.620e-017   -16.085   -16.118    -0.033
S(6)            3.517e-007
   SO4-2                 3.014e-007  2.236e-007    -6.521    -6.651    -0.130
   CaSO4                 4.216e-008  4.221e-008    -7.375    -7.375     0.001
   MnSO4                 4.621e-009  4.626e-009    -8.335    -8.335     0.001
   MgSO4                 3.113e-009  3.116e-009    -8.507    -8.506     0.001
   NaSO4-                2.436e-010  2.258e-010    -9.613    -9.646    -0.033
   FeSO4                 8.476e-011  8.486e-011   -10.072   -10.071     0.001
   BaSO4                 4.391e-011  4.397e-011   -10.357   -10.357     0.001
   KSO4-                 2.971e-011  2.754e-011   -10.527   -10.560    -0.033
   HSO4-                 1.008e-012  9.341e-013   -11.997   -12.030    -0.033
   CaHSO4+               1.146e-014  1.063e-014   -13.941   -13.974    -0.033
   FeHSO4+               2.586e-017  2.397e-017   -16.587   -16.620    -0.033
   FeSO4+                2.099e-026  1.946e-026   -25.678   -25.711    -0.033
   Fe(SO4)2-             1.027e-031  9.517e-032   -30.989   -31.021    -0.033
   FeHSO4+2              3.033e-033  2.239e-033   -32.518   -32.650    -0.132

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.31   -9.67   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -8.77    0.83    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.38    8.23  As2O5
As2S3(am)        -7.63  -52.53  -44.90  As2S3
As_native        -5.59  -18.13  -12.53  As
Ba3(AsO4)2      -12.51  -62.62  -50.11  Ba3(AsO4)2
Barite           -3.09  -13.06   -9.97  BaSO4
Birnessite      -26.89   16.71   43.60  MnO2
Bixbyite        -22.90  -23.51   -0.61  Mn2O3
Brucite          -6.33   10.51   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -33.57  -52.47  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.08   -2.78   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -2.04   -3.51   -1.47  CO2
Dolomite         -1.07  -18.16  -17.09  CaMg(CO3)2
Dolomite(d)      -1.62  -18.16  -16.54  CaMg(CO3)2
Epsomite         -8.74  -10.88   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.38   -4.42   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.64   -2.28   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.74  -38.29  -45.03  Fe3S4
Gypsum           -5.09   -9.67   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.40   -4.40   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -22.72   38.31   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.56  -37.52  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.46  -28.22   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.82  -43.65   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.95  -43.16   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.82  -42.10   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.38  -45.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.37   -2.28   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.65   -9.68   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -11.58   13.76   25.34  MnOOH
Melanterite     -10.11  -12.32   -2.21  FeSO4:7H2O
Mirabilite      -12.93  -14.04   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.95  -87.66   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.50  -55.20  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.72  -12.01    2.71  MnCl2:4H2O
MnS(Green)       -4.34   -0.54    3.80  MnS
MnSO4           -13.25  -10.58    2.67  MnSO4
Nahcolite        -5.64   -6.19   -0.55  NaHCO3
Natron          -11.54  -12.85   -1.31  Na2CO3:10H2O
Nesquehonite     -4.06   -9.68   -5.62  MgCO3:3H2O
Nsutite         -25.85   16.71   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -6.23  -52.53  -46.30  As2S3
Portlandite     -11.09   11.71   22.80  Ca(OH)2
Pyrite           10.78   -7.70  -18.48  FeS2
Pyrochroite      -4.40   10.80   15.20  Mn(OH)2
Pyrolusite      -24.67   16.71   41.38  MnO2
Realgar          -3.61  -23.55  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.24  -11.13  -10.89  FeCO3
Siderite(d)(3)   -0.68  -11.13  -10.45  FeCO3
Sulfur           -3.32  -18.34  -15.03  S
Thenardite      -13.86  -14.04   -0.18  Na2SO4
Thermonatrite   -12.97  -12.85    0.13  Na2CO3:H2O
Trona           -18.24  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.30  -11.86   -8.56  BaCO3

Reaction step 21.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 4.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.93   16.68   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.878e-002 -1.218e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.100e-005
Manganite          -11.62   13.72   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.679e-004  1.679e-004
Siderite(d)(3)      -0.64  -11.09  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.32  -11.88   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.394e-004  Surface charge, eq

Hfo_s         
 5.284e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.826e-006       0.913  4.826e-006      -5.316
Hfo_sOHCa+2      4.220e-007       0.080  4.220e-007      -6.375
Hfo_sOFe+        2.739e-008       0.005  2.739e-008      -7.562
Hfo_sOH          4.626e-009       0.001  4.626e-009      -8.335
Hfo_sOH2+        4.139e-009       0.001  4.139e-009      -8.383
Hfo_sOHBa+2      5.207e-010       0.000  5.207e-010      -9.283
Hfo_sO-          1.185e-010       0.000  1.185e-010      -9.926

Hfo           
 1.394e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.365e-005       0.348  7.365e-005      -4.133
Hfo_wOH2+        6.589e-005       0.312  6.589e-005      -4.181
Hfo_wOMn+        6.102e-005       0.289  6.103e-005      -4.214
Hfo_wOFe+        4.069e-006       0.019  4.069e-006      -5.390
Hfo_wOMg+        2.391e-006       0.011  2.391e-006      -5.621
Hfo_wOCa+        2.217e-006       0.010  2.217e-006      -5.654
Hfo_wO-          1.886e-006       0.009  1.886e-006      -5.724
Hfo_wOFeOH       2.387e-007       0.001  2.387e-007      -6.622
Hfo_wH2AsO3      1.050e-008       0.000  1.050e-008      -7.979
Hfo_wOHSO4-2     9.597e-011       0.000  9.597e-011     -10.018
Hfo_wSO4-        4.304e-011       0.000  4.304e-011     -10.366
Hfo_wOBa+        3.953e-011       0.000  3.953e-011     -10.403
Hfo_wOHAsO4-3    4.626e-016       0.000  4.626e-016     -15.335
Hfo_wHAsO4-      8.289e-018       0.000  8.290e-018     -17.081



Hfo_wH2AsO4      2.400e-019       0.000  2.400e-019     -18.620

Mno           
-2.686e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.318e-029       0.000  2.318e-029     -28.635
Mno_O3-2         2.040e-031       0.000  2.040e-031     -30.690
Mno_O3HMn+       1.461e-031       0.000  1.461e-031     -30.835
Mno_O3Ca         1.438e-031       0.000  1.438e-031     -30.842
Mno_O3Na-        4.352e-033       0.000  4.352e-033     -32.361
Mno_O3Mg         3.318e-033       0.000  3.318e-033     -32.479
Mno_O3H-         3.222e-033       0.000  3.222e-033     -32.492
Mno_O3Ba         1.207e-033       0.000  1.207e-033     -32.918
Mno_O3HCa+       7.908e-034       0.000  7.908e-034     -33.102
Mno_O3HMg+       1.235e-035       0.000  1.235e-035     -34.908
Mno_O3HBa+       1.187e-035       0.000  1.187e-035     -34.925
Mno_O3HNa        6.414e-036       0.000  6.414e-036     -35.193
Mno_O3H2         3.822e-038       0.000  3.822e-038     -37.418
Mno_O3H3+        1.213e-043       0.000  1.213e-043     -42.916
Mno_O3H3Cl       3.050e-046       0.000  3.050e-046     -45.516

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.204e-007  3.204e-007
Ba               5.453e-007  5.453e-007
C                5.818e-003  5.818e-003
Ca               1.370e-003  1.370e-003
Cl               9.873e-005  9.873e-005
Fe               2.762e-005  2.762e-005
K                1.893e-005  1.893e-005
Mg               8.247e-005  8.247e-005
Mn               2.344e-004  2.344e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.338      Charge balance
                                       pe  =  -4.379      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.201e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.908e-003
                       Total CO2 (mol/kg)  =  4.045e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.400e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.69
                               Iterations  =  28
                                  Total H  = 1.110215e+002
                                  Total O  = 5.551703e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.356e-007  2.182e-007    -6.628    -6.661    -0.033
   H+                    4.919e-008  4.588e-008    -7.308    -7.338    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.204e-007
   AsS(OH)(HS)-          3.199e-007  2.962e-007    -6.495    -6.528    -0.033



   H3AsO3                5.541e-010  5.548e-010    -9.256    -9.256     0.001
   H2AsO3-               9.246e-012  8.561e-012   -11.034   -11.067    -0.033
   As3S4(HS)2-           9.364e-017  8.669e-017   -16.029   -16.062    -0.033
   H4AsO3+               1.362e-017  1.261e-017   -16.866   -16.899    -0.033
   HAsO3-2               5.067e-019  3.723e-019   -18.295   -18.429    -0.134
   AsO3-3                3.239e-027  1.619e-027   -26.490   -26.791    -0.301
As(5)           7.033e-018
   HAsO4-2               4.608e-018  3.386e-018   -17.336   -17.470    -0.134
   H2AsO4-               2.425e-018  2.245e-018   -17.615   -17.649    -0.033
   AsO4-3                3.305e-022  1.652e-022   -21.481   -21.782    -0.301
   H3AsO4                2.053e-023  2.055e-023   -22.688   -22.687     0.001
Ba              5.453e-007
   Ba+2                  5.312e-007  3.903e-007    -6.275    -6.409    -0.134
   BaHCO3+               1.340e-008  1.240e-008    -7.873    -7.906    -0.033
   BaCO3                 6.825e-010  6.833e-010    -9.166    -9.165     0.001
   BaSO4                 4.129e-011  4.134e-011   -10.384   -10.384     0.001
   BaOH+                 3.113e-013  2.882e-013   -12.507   -12.540    -0.033
C(-4)           1.773e-003
   CH4                   1.773e-003  1.775e-003    -2.751    -2.751     0.001
C(4)            4.045e-003
   HCO3-                 3.574e-003  3.315e-003    -2.447    -2.479    -0.033
   CO2                   3.416e-004  3.420e-004    -3.466    -3.466     0.001
   CaHCO3+               4.465e-005  4.133e-005    -4.350    -4.384    -0.033
   MnHCO3+               3.837e-005  3.552e-005    -4.416    -4.450    -0.033
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.574e-006  3.389e-006    -5.340    -5.470    -0.130
   MgHCO3+               2.484e-006  2.300e-006    -5.605    -5.638    -0.033
   FeHCO3+               8.669e-007  8.026e-007    -6.062    -6.096    -0.033
   NaHCO3                3.748e-007  3.752e-007    -6.426    -6.426     0.001
   FeCO3                 1.966e-007  1.968e-007    -6.707    -6.706     0.001
   MgCO3                 1.915e-007  1.917e-007    -6.718    -6.717     0.001
   NaCO3-                1.372e-008  1.270e-008    -7.863    -7.896    -0.033
   BaHCO3+               1.340e-008  1.240e-008    -7.873    -7.906    -0.033
   BaCO3                 6.825e-010  6.833e-010    -9.166    -9.165     0.001
Ca              1.370e-003
   Ca+2                  1.320e-003  9.775e-004    -2.879    -3.010    -0.131
   CaHCO3+               4.465e-005  4.133e-005    -4.350    -4.384    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.117e-008  4.122e-008    -7.385    -7.385     0.001
   CaOH+                 3.818e-009  3.535e-009    -8.418    -8.452    -0.033
   CaHSO4+               1.197e-014  1.108e-014   -13.922   -13.956    -0.033
Cl              9.873e-005
   Cl-                   9.868e-005  9.128e-005    -4.006    -4.040    -0.034
   MnCl+                 4.828e-008  4.470e-008    -7.316    -7.350    -0.033
   FeCl+                 3.295e-010  3.050e-010    -9.482    -9.516    -0.033
   MnCl2                 1.779e-012  1.781e-012   -11.750   -11.749     0.001
   MnCl3-                4.837e-017  4.478e-017   -16.315   -16.349    -0.033
   FeCl+2                3.625e-026  2.663e-026   -25.441   -25.575    -0.134
   FeCl2+                1.173e-029  1.086e-029   -28.931   -28.964    -0.033
   FeCl3                 9.900e-035  9.912e-035   -34.004   -34.004     0.001
Fe(2)           2.762e-005
   Fe(HS)2               2.297e-005  2.299e-005    -4.639    -4.638     0.001
   Fe+2                  3.295e-006  2.421e-006    -5.482    -5.616    -0.134
   FeHCO3+               8.669e-007  8.026e-007    -6.062    -6.096    -0.033
   Fe(HS)3-              2.792e-007  2.585e-007    -6.554    -6.588    -0.033
   FeCO3                 1.966e-007  1.968e-007    -6.707    -6.706     0.001
   FeOH+                 1.802e-008  1.668e-008    -7.744    -7.778    -0.033
   FeCl+                 3.295e-010  3.050e-010    -9.482    -9.516    -0.033
   FeSO4                 9.086e-011  9.097e-011   -10.042   -10.041     0.001
   Fe(OH)2               3.091e-012  3.094e-012   -11.510   -11.509     0.001
   Fe(OH)3-              2.706e-015  2.506e-015   -14.568   -14.601    -0.033
   FeHSO4+               2.963e-017  2.744e-017   -16.528   -16.562    -0.033
Fe(3)           3.869e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.059e-014  9.809e-015   -13.975   -14.008    -0.033
   Fe(OH)4-              5.912e-016  5.473e-016   -15.228   -15.262    -0.033



   FeOH+2                1.850e-018  1.359e-018   -17.733   -17.867    -0.134
   Fe+3                  1.933e-023  9.660e-024   -22.714   -23.015    -0.301
   FeCl+2                3.625e-026  2.663e-026   -25.441   -25.575    -0.134
   FeSO4+                2.418e-026  2.238e-026   -25.617   -25.650    -0.033
   FeCl2+                1.173e-029  1.086e-029   -28.931   -28.964    -0.033
   Fe(SO4)2-             1.118e-031  1.035e-031   -30.952   -30.985    -0.033
   FeHSO4+2              3.743e-033  2.750e-033   -32.427   -32.561    -0.134
   Fe2(OH)2+4            1.706e-034  4.973e-035   -33.768   -34.303    -0.535
   FeCl3                 9.900e-035  9.912e-035   -34.004   -34.004     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.155   -45.992    -0.837
H(0)            1.705e-009
   H2                    8.524e-010  8.534e-010    -9.069    -9.069     0.001
K               1.893e-005
   K+                    1.893e-005  1.751e-005    -4.723    -4.757    -0.034
   KSO4-                 2.808e-011  2.600e-011   -10.552   -10.585    -0.033
Mg              8.247e-005
   Mg+2                  7.979e-005  5.929e-005    -4.098    -4.227    -0.129
   MgHCO3+               2.484e-006  2.300e-006    -5.605    -5.638    -0.033
   MgCO3                 1.915e-007  1.917e-007    -6.718    -6.717     0.001
   MgOH+                 5.067e-009  4.691e-009    -8.295    -8.329    -0.033
   MgSO4                 2.934e-009  2.937e-009    -8.533    -8.532     0.001
Mn(2)           2.344e-004
   Mn+2                  1.636e-004  1.202e-004    -3.786    -3.920    -0.134
   MnHCO3+               3.837e-005  3.552e-005    -4.416    -4.450    -0.033
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   MnOH+                 7.273e-008  6.734e-008    -7.138    -7.172    -0.033
   MnCl+                 4.828e-008  4.470e-008    -7.316    -7.350    -0.033
   MnSO4                 4.512e-009  4.517e-009    -8.346    -8.345     0.001
   MnCl2                 1.779e-012  1.781e-012   -11.750   -11.749     0.001
   MnCl3-                4.837e-017  4.478e-017   -16.315   -16.349    -0.033
   Mn(OH)3-              2.130e-017  1.972e-017   -16.672   -16.705    -0.033
Mn(3)           3.106e-034
   Mn+3                  3.106e-034  1.552e-034   -33.508   -33.809    -0.301
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.035   -81.169    -0.134
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.899   -94.932    -0.033
Na              2.176e-004
   Na+                   2.172e-004  2.013e-004    -3.663    -3.696    -0.033
   NaHCO3                3.748e-007  3.752e-007    -6.426    -6.426     0.001
   NaCO3-                1.372e-008  1.270e-008    -7.863    -7.896    -0.033
   NaSO4-                2.302e-010  2.132e-010    -9.638    -9.671    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.243   -74.242     0.001
S(-2)           2.080e-004
   HS-                   1.115e-004  1.032e-004    -3.953    -3.986    -0.033
   H2S                   4.136e-005  4.141e-005    -4.383    -4.383     0.001
   Fe(HS)2               2.297e-005  2.299e-005    -4.639    -4.638     0.001
   S5-2                  7.441e-007  5.717e-007    -6.128    -6.243    -0.114
   S4-2                  4.385e-007  3.336e-007    -6.358    -6.477    -0.119
   S6-2                  3.815e-007  2.959e-007    -6.418    -6.529    -0.110
   AsS(OH)(HS)-          3.199e-007  2.962e-007    -6.495    -6.528    -0.033
   Fe(HS)3-              2.792e-007  2.585e-007    -6.554    -6.588    -0.033
   S-2                   3.699e-010  2.718e-010    -9.432    -9.566    -0.134
   S3-2                  1.562e-010  1.175e-010    -9.806    -9.930    -0.124
   S2-2                  8.944e-012  6.671e-012   -11.048   -11.176    -0.127
   As3S4(HS)2-           9.364e-017  8.669e-017   -16.029   -16.062    -0.033
S(6)            3.351e-007
   SO4-2                 2.861e-007  2.113e-007    -6.543    -6.675    -0.132
   CaSO4                 4.117e-008  4.122e-008    -7.385    -7.385     0.001
   MnSO4                 4.512e-009  4.517e-009    -8.346    -8.345     0.001
   MgSO4                 2.934e-009  2.937e-009    -8.533    -8.532     0.001
   NaSO4-                2.302e-010  2.132e-010    -9.638    -9.671    -0.033
   FeSO4                 9.086e-011  9.097e-011   -10.042   -10.041     0.001
   BaSO4                 4.129e-011  4.134e-011   -10.384   -10.384     0.001
   KSO4-                 2.808e-011  2.600e-011   -10.552   -10.585    -0.033
   HSO4-                 1.018e-012  9.427e-013   -11.992   -12.026    -0.033



   CaHSO4+               1.197e-014  1.108e-014   -13.922   -13.956    -0.033
   FeHSO4+               2.963e-017  2.744e-017   -16.528   -16.562    -0.033
   FeSO4+                2.418e-026  2.238e-026   -25.617   -25.650    -0.033
   Fe(SO4)2-             1.118e-031  1.035e-031   -30.952   -30.985    -0.033
   FeHSO4+2              3.743e-033  2.750e-033   -32.427   -32.561    -0.134

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.32   -9.68   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -8.85    0.75    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.60  -45.37    8.23  As2O5
As2S3(am)        -7.59  -52.49  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -12.68  -62.79  -50.11  Ba3(AsO4)2
Barite           -3.11  -13.08   -9.97  BaSO4
Birnessite      -26.93   16.68   43.60  MnO2
Bixbyite        -22.98  -23.59   -0.61  Mn2O3
Brucite          -6.39   10.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.69  -52.59  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.11   -2.75   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -2.00   -3.47   -1.47  CO2
Dolomite         -1.09  -18.18  -17.09  CaMg(CO3)2
Dolomite(d)      -1.64  -18.18  -16.54  CaMg(CO3)2
Epsomite         -8.76  -10.90   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.65   -2.26   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.80  -38.24  -45.03  Fe3S4
Gypsum           -5.10   -9.69   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.39   -4.38   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -22.84   38.19   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.60  -37.57  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.58  -28.34   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.78  -43.61   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.91  -43.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.78  -42.06   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.31  -45.70   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.38   -2.26   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.67   -9.70   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -11.62   13.72   25.34  MnOOH
Melanterite     -10.08  -12.29   -2.21  FeSO4:7H2O
Mirabilite      -12.95  -14.07   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.93  -87.64   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.62  -55.32  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.71  -12.00    2.71  MnCl2:4H2O
MnS(Green)       -4.37   -0.57    3.80  MnS
MnSO4           -13.26  -10.60    2.67  MnSO4
Nahcolite        -5.63   -6.18   -0.55  NaHCO3
Natron          -11.55  -12.86   -1.31  Na2CO3:10H2O
Nesquehonite     -4.08   -9.70   -5.62  MgCO3:3H2O
Nsutite         -25.89   16.68   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -6.19  -52.49  -46.30  As2S3



Portlandite     -11.13   11.67   22.80  Ca(OH)2
Pyrite           10.81   -7.67  -18.48  FeS2
Pyrochroite      -4.44   10.76   15.20  Mn(OH)2
Pyrolusite      -24.70   16.68   41.38  MnO2
Realgar          -3.60  -23.54  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.20  -11.09  -10.89  FeCO3
Siderite(d)(3)   -0.64  -11.09  -10.45  FeCO3
Sulfur           -3.30  -18.32  -15.03  S
Thenardite      -13.89  -14.07   -0.18  Na2SO4
Thermonatrite   -12.99  -12.86    0.13  Na2CO3:H2O
Trona           -18.24  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.32  -11.88   -8.56  BaCO3

Reaction step 22.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.96   16.64   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.873e-002 -1.268e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.313e-005
Manganite          -11.66   13.68   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.621e-004  1.621e-004
Siderite(d)(3)      -0.60  -11.05  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.33  -11.89   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.404e-004  Surface charge, eq

Hfo_s         
 5.283e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.797e-006       0.908  4.797e-006      -5.319
Hfo_sOHCa+2      4.464e-007       0.084  4.464e-007      -6.350
Hfo_sOFe+        2.974e-008       0.006  2.974e-008      -7.527
Hfo_sOH          4.745e-009       0.001  4.745e-009      -8.324
Hfo_sOH2+        4.516e-009       0.001  4.516e-009      -8.345
Hfo_sOHBa+2      5.314e-010       0.000  5.314e-010      -9.275
Hfo_sO-          1.142e-010       0.000  1.142e-010      -9.942



Hfo           
 1.404e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.287e-005       0.345  7.287e-005      -4.137
Hfo_wOH2+        6.935e-005       0.328  6.935e-005      -4.159
Hfo_wOMn+        5.852e-005       0.277  5.852e-005      -4.233
Hfo_wOFe+        4.263e-006       0.020  4.263e-006      -5.370
Hfo_wOMg+        2.217e-006       0.010  2.217e-006      -5.654
Hfo_wOCa+        2.125e-006       0.010  2.126e-006      -5.673
Hfo_wO-          1.754e-006       0.008  1.754e-006      -5.756
Hfo_wOFeOH       2.350e-007       0.001  2.350e-007      -6.629
Hfo_wH2AsO3      1.039e-008       0.000  1.039e-008      -7.983
Hfo_wOHSO4-2     8.989e-011       0.000  8.989e-011     -10.046
Hfo_wSO4-        4.288e-011       0.000  4.289e-011     -10.368
Hfo_wOBa+        3.657e-011       0.000  3.657e-011     -10.437
Hfo_wOHAsO4-3    3.836e-016       0.000  3.836e-016     -15.416
Hfo_wHAsO4-      7.780e-018       0.000  7.781e-018     -17.109
Hfo_wH2AsO4      2.396e-019       0.000  2.396e-019     -18.620

Mno           
-5.885e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.525e-027       0.000  5.526e-027     -26.258
Mno_O3-2         4.715e-029       0.000  4.715e-029     -28.327
Mno_O3HMn+       3.704e-029       0.000  3.704e-029     -28.431
Mno_O3Ca         3.429e-029       0.000  3.429e-029     -28.465
Mno_O3Na-        1.005e-030       0.000  1.005e-030     -29.998
Mno_O3H-         7.924e-031       0.000  7.924e-031     -30.101
Mno_O3Mg         7.648e-031       0.000  7.648e-031     -30.116
Mno_O3Ba         2.776e-031       0.000  2.776e-031     -30.557
Mno_O3HCa+       2.005e-031       0.000  2.005e-031     -30.698
Mno_O3HMg+       3.029e-033       0.000  3.029e-033     -32.519
Mno_O3HBa+       2.905e-033       0.000  2.905e-033     -32.537
Mno_O3HNa        1.576e-033       0.000  1.576e-033     -32.803
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.377e-041       0.000  3.377e-041     -40.471
Mno_O3H3Cl       8.480e-044       0.000  8.481e-044     -43.072

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.206e-007  3.206e-007
Ba               5.453e-007  5.453e-007
C                6.073e-003  6.073e-003
Ca               1.420e-003  1.420e-003
Cl               9.873e-005  9.873e-005
Fe               2.956e-005  2.956e-005
K                1.893e-005  1.893e-005
Mg               8.265e-005  8.265e-005
Mn               2.428e-004  2.428e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.311      Charge balance
                                       pe  =  -4.350      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  5.367e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.030e-003
                       Total CO2 (mol/kg)  =  4.201e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.411e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.56
                               Iterations  =  28
                                  Total H  = 1.110219e+002
                                  Total O  = 5.551740e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.217e-007  2.051e-007    -6.654    -6.688    -0.034
   H+                    5.238e-008  4.881e-008    -7.281    -7.311    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.206e-007
   AsS(OH)(HS)-          3.200e-007  2.959e-007    -6.495    -6.529    -0.034
   H3AsO3                5.539e-010  5.546e-010    -9.257    -9.256     0.001
   H2AsO3-               8.698e-012  8.044e-012   -11.061   -11.095    -0.034
   As3S4(HS)2-           1.059e-016  9.791e-017   -15.975   -16.009    -0.034
   H4AsO3+               1.450e-017  1.341e-017   -16.839   -16.872    -0.034
   HAsO3-2               4.495e-019  3.288e-019   -18.347   -18.483    -0.136
   AsO3-3                2.716e-027  1.344e-027   -26.566   -26.872    -0.306
As(5)           6.431e-018
   HAsO4-2               4.127e-018  3.019e-018   -17.384   -17.520    -0.136
   H2AsO4-               2.303e-018  2.130e-018   -17.638   -17.672    -0.034
   AsO4-3                2.798e-022  1.385e-022   -21.553   -21.859    -0.306
   H3AsO4                2.072e-023  2.075e-023   -22.684   -22.683     0.001
Ba              5.453e-007
   Ba+2                  5.308e-007  3.883e-007    -6.275    -6.411    -0.136
   BaHCO3+               1.377e-008  1.273e-008    -7.861    -7.895    -0.034
   BaCO3                 6.584e-010  6.593e-010    -9.181    -9.181     0.001
   BaSO4                 3.889e-011  3.894e-011   -10.410   -10.410     0.001
   BaOH+                 2.914e-013  2.695e-013   -12.535   -12.569    -0.034
C(-4)           1.872e-003
   CH4                   1.872e-003  1.875e-003    -2.728    -2.727     0.001
C(4)            4.201e-003
   HCO3-                 3.691e-003  3.421e-003    -2.433    -2.466    -0.033
   CO2                   3.750e-004  3.754e-004    -3.426    -3.425     0.001
   CaHCO3+               4.755e-005  4.398e-005    -4.323    -4.357    -0.034
   MnHCO3+               4.086e-005  3.779e-005    -4.389    -4.423    -0.034
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.455e-006  3.286e-006    -5.351    -5.483    -0.132
   MgHCO3+               2.559e-006  2.366e-006    -5.592    -5.626    -0.034
   FeHCO3+               1.009e-006  9.327e-007    -5.996    -6.030    -0.034
   NaHCO3                3.862e-007  3.867e-007    -6.413    -6.413     0.001
   FeCO3                 2.147e-007  2.150e-007    -6.668    -6.668     0.001
   MgCO3                 1.852e-007  1.854e-007    -6.732    -6.732     0.001
   BaHCO3+               1.377e-008  1.273e-008    -7.861    -7.895    -0.034
   NaCO3-                1.330e-008  1.230e-008    -7.876    -7.910    -0.034
   BaCO3                 6.584e-010  6.593e-010    -9.181    -9.181     0.001
Ca              1.420e-003
   Ca+2                  1.367e-003  1.008e-003    -2.864    -2.997    -0.132
   CaHCO3+               4.755e-005  4.398e-005    -4.323    -4.357    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.019e-008  4.024e-008    -7.396    -7.395     0.001
   CaOH+                 3.705e-009  3.427e-009    -8.431    -8.465    -0.034
   CaHSO4+               1.244e-014  1.151e-014   -13.905   -13.939    -0.034
Cl              9.873e-005
   Cl-                   9.868e-005  9.118e-005    -4.006    -4.040    -0.034
   MnCl+                 4.979e-008  4.604e-008    -7.303    -7.337    -0.034



   FeCl+                 3.711e-010  3.432e-010    -9.430    -9.464    -0.034
   MnCl2                 1.830e-012  1.833e-012   -11.737   -11.737     0.001
   MnCl3-                4.976e-017  4.602e-017   -16.303   -16.337    -0.034
   FeCl+2                4.379e-026  3.203e-026   -25.359   -25.494    -0.136
   FeCl2+                1.411e-029  1.305e-029   -28.851   -28.885    -0.034
   FeCl3                 1.188e-034  1.190e-034   -33.925   -33.925     0.001
Fe(2)           2.956e-005
   Fe(HS)2               2.430e-005  2.433e-005    -4.614    -4.614     0.001
   Fe+2                  3.728e-006  2.727e-006    -5.429    -5.564    -0.136
   FeHCO3+               1.009e-006  9.327e-007    -5.996    -6.030    -0.034
   Fe(HS)3-              2.867e-007  2.651e-007    -6.543    -6.577    -0.034
   FeCO3                 2.147e-007  2.150e-007    -6.668    -6.668     0.001
   FeOH+                 1.910e-008  1.766e-008    -7.719    -7.753    -0.034
   FeCl+                 3.711e-010  3.432e-010    -9.430    -9.464    -0.034
   FeSO4                 9.690e-011  9.702e-011   -10.014   -10.013     0.001
   Fe(OH)2               3.076e-012  3.080e-012   -11.512   -11.512     0.001
   Fe(OH)3-              2.534e-015  2.344e-015   -14.596   -14.630    -0.034
   FeHSO4+               3.366e-017  3.113e-017   -16.473   -16.507    -0.034
Fe(3)           3.935e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.128e-014  1.044e-014   -13.948   -13.981    -0.034
   Fe(OH)4-              5.563e-016  5.145e-016   -15.255   -15.289    -0.034
   FeOH+2                2.103e-018  1.539e-018   -17.677   -17.813    -0.136
   Fe+3                  2.351e-023  1.163e-023   -22.629   -22.934    -0.306
   FeCl+2                4.379e-026  3.203e-026   -25.359   -25.494    -0.136
   FeSO4+                2.760e-026  2.552e-026   -25.559   -25.593    -0.034
   FeCl2+                1.411e-029  1.305e-029   -28.851   -28.885    -0.034
   Fe(SO4)2-             1.208e-031  1.117e-031   -30.918   -30.952    -0.034
   FeHSO4+2              4.560e-033  3.336e-033   -32.341   -32.477    -0.136
   Fe2(OH)2+4            2.225e-034  6.371e-035   -33.653   -34.196    -0.543
   FeCl3                 1.188e-034  1.190e-034   -33.925   -33.925     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.009   -45.857    -0.849
H(0)            1.688e-009
   H2                    8.442e-010  8.453e-010    -9.074    -9.073     0.001
K               1.893e-005
   K+                    1.893e-005  1.749e-005    -4.723    -4.757    -0.034
   KSO4-                 2.658e-011  2.458e-011   -10.575   -10.609    -0.034
Mg              8.265e-005
   Mg+2                  7.990e-005  5.913e-005    -4.097    -4.228    -0.131
   MgHCO3+               2.559e-006  2.366e-006    -5.592    -5.626    -0.034
   MgCO3                 1.852e-007  1.854e-007    -6.732    -6.732     0.001
   MgOH+                 4.755e-009  4.397e-009    -8.323    -8.357    -0.034
   MgSO4                 2.770e-009  2.773e-009    -8.558    -8.557     0.001
Mn(2)           2.428e-004
   Mn+2                  1.695e-004  1.240e-004    -3.771    -3.907    -0.136
   MnHCO3+               4.086e-005  3.779e-005    -4.389    -4.423    -0.034
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   MnOH+                 7.057e-008  6.527e-008    -7.151    -7.185    -0.034
   MnCl+                 4.979e-008  4.604e-008    -7.303    -7.337    -0.034
   MnSO4                 4.405e-009  4.410e-009    -8.356    -8.356     0.001
   MnCl2                 1.830e-012  1.833e-012   -11.737   -11.737     0.001
   MnCl3-                4.976e-017  4.602e-017   -16.303   -16.337    -0.034
   Mn(OH)3-              1.826e-017  1.689e-017   -16.739   -16.772    -0.034
Mn(3)           3.458e-034
   Mn+3                  3.458e-034  1.711e-034   -33.461   -33.767    -0.306
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.119   -81.255    -0.136
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.955   -94.989    -0.034
Na              2.176e-004
   Na+                   2.172e-004  2.010e-004    -3.663    -3.697    -0.034
   NaHCO3                3.862e-007  3.867e-007    -6.413    -6.413     0.001
   NaCO3-                1.330e-008  1.230e-008    -7.876    -7.910    -0.034
   NaSO4-                2.180e-010  2.016e-010    -9.662    -9.696    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.235   -74.234     0.001
S(-2)           2.081e-004



   HS-                   1.082e-004  1.001e-004    -3.966    -4.000    -0.034
   H2S                   4.265e-005  4.270e-005    -4.370    -4.370     0.001
   Fe(HS)2               2.430e-005  2.433e-005    -4.614    -4.614     0.001
   S5-2                  6.801e-007  5.209e-007    -6.167    -6.283    -0.116
   S4-2                  4.009e-007  3.039e-007    -6.397    -6.517    -0.120
   S6-2                  3.487e-007  2.696e-007    -6.458    -6.569    -0.112
   AsS(OH)(HS)-          3.200e-007  2.959e-007    -6.495    -6.529    -0.034
   Fe(HS)3-              2.867e-007  2.651e-007    -6.543    -6.577    -0.034
   S-2                   3.385e-010  2.476e-010    -9.470    -9.606    -0.136
   S3-2                  1.429e-010  1.071e-010    -9.845    -9.970    -0.125
   S2-2                  8.181e-012  6.078e-012   -11.087   -11.216    -0.129
   As3S4(HS)2-           1.059e-016  9.791e-017   -15.975   -16.009    -0.034
S(6)            3.198e-007
   SO4-2                 2.720e-007  2.001e-007    -6.565    -6.699    -0.133
   CaSO4                 4.019e-008  4.024e-008    -7.396    -7.395     0.001
   MnSO4                 4.405e-009  4.410e-009    -8.356    -8.356     0.001
   MgSO4                 2.770e-009  2.773e-009    -8.558    -8.557     0.001
   NaSO4-                2.180e-010  2.016e-010    -9.662    -9.696    -0.034
   FeSO4                 9.690e-011  9.702e-011   -10.014   -10.013     0.001
   BaSO4                 3.889e-011  3.894e-011   -10.410   -10.410     0.001
   KSO4-                 2.658e-011  2.458e-011   -10.575   -10.609    -0.034
   HSO4-                 1.027e-012  9.495e-013   -11.989   -12.023    -0.034
   CaHSO4+               1.244e-014  1.151e-014   -13.905   -13.939    -0.034
   FeHSO4+               3.366e-017  3.113e-017   -16.473   -16.507    -0.034
   FeSO4+                2.760e-026  2.552e-026   -25.559   -25.593    -0.034
   Fe(SO4)2-             1.208e-031  1.117e-031   -30.918   -30.952    -0.034
   FeHSO4+2              4.560e-033  3.336e-033   -32.341   -32.477    -0.136

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.33   -9.70   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -8.92    0.68    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.59  -45.37    8.23  As2O5
As2S3(am)        -7.55  -52.45  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -12.84  -62.95  -50.11  Ba3(AsO4)2
Barite           -3.14  -13.11   -9.97  BaSO4
Birnessite      -26.96   16.64   43.60  MnO2
Bixbyite        -23.05  -23.66   -0.61  Mn2O3
Brucite          -6.45   10.39   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.80  -52.71  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.13   -2.73   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -1.96   -3.43   -1.47  CO2
Dolomite         -1.10  -18.19  -17.09  CaMg(CO3)2
Dolomite(d)      -1.65  -18.19  -16.54  CaMg(CO3)2
Epsomite         -8.79  -10.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.66   -2.25   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.85  -38.19  -45.03  Fe3S4
Gypsum           -5.11   -9.70   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.37   -4.37   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -22.96   38.07   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.65  -37.61  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.69  -28.45   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.74  -43.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.88  -43.09   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.75  -42.03   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.25  -45.64   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.40   -2.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.68   -9.71   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -11.66   13.68   25.34  MnOOH
Melanterite     -10.05  -12.26   -2.21  FeSO4:7H2O
Mirabilite      -12.98  -14.09   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.92  -87.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.73  -55.44  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.70  -11.99    2.71  MnCl2:4H2O
MnS(Green)       -4.39   -0.59    3.80  MnS
MnSO4           -13.27  -10.61    2.67  MnSO4
Nahcolite        -5.61   -6.16   -0.55  NaHCO3
Natron          -11.57  -12.88   -1.31  Na2CO3:10H2O
Nesquehonite     -4.09   -9.71   -5.62  MgCO3:3H2O
Nsutite         -25.92   16.64   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -6.15  -52.45  -46.30  As2S3
Portlandite     -11.17   11.63   22.80  Ca(OH)2
Pyrite           10.84   -7.64  -18.48  FeS2
Pyrochroite      -4.48   10.72   15.20  Mn(OH)2
Pyrolusite      -24.74   16.64   41.38  MnO2
Realgar          -3.58  -23.53  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.16  -11.05  -10.89  FeCO3
Siderite(d)(3)   -0.60  -11.05  -10.45  FeCO3
Sulfur           -3.28  -18.31  -15.03  S
Thenardite      -13.91  -14.09   -0.18  Na2SO4
Thermonatrite   -13.00  -12.88    0.13  Na2CO3:H2O
Trona           -18.24  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.33  -11.89   -8.56  BaCO3

Reaction step 23.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.00   16.60   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.868e-002 -1.317e-003



Goethite            -0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.523e-005
Manganite          -11.70   13.64   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.562e-004  1.562e-004
Siderite(d)(3)      -0.56  -11.01  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.35  -11.91   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.415e-004  Surface charge, eq

Hfo_s         
 5.282e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.769e-006       0.903  4.769e-006      -5.322
Hfo_sOHCa+2      4.706e-007       0.089  4.706e-007      -6.327
Hfo_sOFe+        3.215e-008       0.006  3.215e-008      -7.493
Hfo_sOH2+        4.904e-009       0.001  4.904e-009      -8.309
Hfo_sOH          4.859e-009       0.001  4.859e-009      -8.313
Hfo_sOHBa+2      5.415e-010       0.000  5.415e-010      -9.266
Hfo_sO-          1.103e-010       0.000  1.103e-010      -9.957

Hfo           
 1.415e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.269e-005       0.344  7.269e-005      -4.139
Hfo_wOH          7.203e-005       0.341  7.203e-005      -4.143
Hfo_wOMn+        5.615e-005       0.266  5.615e-005      -4.251
Hfo_wOFe+        4.448e-006       0.021  4.448e-006      -5.352
Hfo_wOMg+        2.061e-006       0.010  2.061e-006      -5.686
Hfo_wOCa+        2.040e-006       0.010  2.040e-006      -5.690
Hfo_wO-          1.635e-006       0.008  1.635e-006      -5.787
Hfo_wOFeOH       2.312e-007       0.001  2.312e-007      -6.636
Hfo_wH2AsO3      1.029e-008       0.000  1.029e-008      -7.987
Hfo_wOHSO4-2     8.427e-011       0.000  8.427e-011     -10.074
Hfo_wSO4-        4.263e-011       0.000  4.263e-011     -10.370
Hfo_wOBa+        3.393e-011       0.000  3.393e-011     -10.469
Hfo_wOHAsO4-3    3.216e-016       0.000  3.216e-016     -15.493
Hfo_wHAsO4-      7.335e-018       0.000  7.335e-018     -17.135
Hfo_wH2AsO4      2.395e-019       0.000  2.396e-019     -18.621

Mno           
-1.353e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.388e-028       0.000  1.388e-028     -27.858
Mno_O3-2         1.150e-030       0.000  1.150e-030     -29.939
Mno_O3HMn+       9.865e-031       0.000  9.865e-031     -30.006
Mno_O3Ca         8.610e-031       0.000  8.610e-031     -30.065
Mno_O3Na-        2.448e-032       0.000  2.449e-032     -31.611
Mno_O3H-         2.050e-032       0.000  2.050e-032     -31.688
Mno_O3Mg         1.860e-032       0.000  1.860e-032     -31.730
Mno_O3Ba         6.740e-033       0.000  6.740e-033     -32.171
Mno_O3HCa+       5.340e-033       0.000  5.340e-033     -32.272
Mno_O3HMg+       7.814e-035       0.000  7.814e-035     -34.107
Mno_O3HBa+       7.477e-035       0.000  7.477e-035     -34.126
Mno_O3HNa        4.071e-035       0.000  4.071e-035     -34.390
Mno_O3H2         2.743e-037       0.000  2.743e-037     -36.562
Mno_O3H3+        9.823e-043       0.000  9.823e-043     -42.008



Mno_O3H3Cl       2.464e-045       0.000  2.464e-045     -44.608

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.207e-007  3.206e-007
Ba               5.453e-007  5.453e-007
C                6.328e-003  6.328e-003
Ca               1.469e-003  1.469e-003
Cl               9.873e-005  9.873e-005
Fe               3.148e-005  3.148e-005
K                1.893e-005  1.893e-005
Mg               8.280e-005  8.280e-005
Mn               2.510e-004  2.510e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.286      Charge balance
                                       pe  =  -4.323      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.530e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.149e-003
                       Total CO2 (mol/kg)  =  4.356e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.421e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.44
                               Iterations  =  54
                                  Total H  = 1.110223e+002
                                  Total O  = 5.551777e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.093e-007  1.934e-007    -6.679    -6.714    -0.034
   H+                    5.560e-008  5.176e-008    -7.255    -7.286    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.207e-007
   AsS(OH)(HS)-          3.201e-007  2.957e-007    -6.495    -6.529    -0.034
   H3AsO3                5.551e-010  5.558e-010    -9.256    -9.255     0.001
   H2AsO3-               8.229e-012  7.602e-012   -11.085   -11.119    -0.034
   As3S4(HS)2-           1.189e-016  1.098e-016   -15.925   -15.959    -0.034
   H4AsO3+               1.543e-017  1.425e-017   -16.812   -16.846    -0.034
   HAsO3-2               4.023e-019  2.931e-019   -18.395   -18.533    -0.138
   AsO3-3                2.305e-027  1.130e-027   -26.637   -26.947    -0.310
As(5)           5.927e-018
   HAsO4-2               3.728e-018  2.715e-018   -17.429   -17.566    -0.138
   H2AsO4-               2.199e-018  2.032e-018   -17.658   -17.692    -0.034
   AsO4-3                2.396e-022  1.174e-022   -21.620   -21.930    -0.310
   H3AsO4                2.096e-023  2.098e-023   -22.679   -22.678     0.001
Ba              5.453e-007
   Ba+2                  5.305e-007  3.864e-007    -6.275    -6.413    -0.138
   BaHCO3+               1.413e-008  1.305e-008    -7.850    -7.884    -0.034
   BaCO3                 6.365e-010  6.373e-010    -9.196    -9.196     0.001
   BaSO4                 3.670e-011  3.675e-011   -10.435   -10.435     0.001
   BaOH+                 2.738e-013  2.529e-013   -12.563   -12.597    -0.034
C(-4)           1.972e-003
   CH4                   1.972e-003  1.975e-003    -2.705    -2.705     0.001
C(4)            4.356e-003
   HCO3-                 3.806e-003  3.523e-003    -2.420    -2.453    -0.033
   CO2                   4.096e-004  4.101e-004    -3.388    -3.387     0.001
   CaHCO3+               5.048e-005  4.663e-005    -4.297    -4.331    -0.034



   MnHCO3+               4.338e-005  4.007e-005    -4.363    -4.397    -0.034
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.345e-006  3.192e-006    -5.362    -5.496    -0.134
   MgHCO3+               2.631e-006  2.431e-006    -5.580    -5.614    -0.034
   FeHCO3+               1.164e-006  1.076e-006    -5.934    -5.968    -0.034
   NaHCO3                3.974e-007  3.979e-007    -6.401    -6.400     0.001
   FeCO3                 2.335e-007  2.338e-007    -6.632    -6.631     0.001
   MgCO3                 1.794e-007  1.796e-007    -6.746    -6.746     0.001
   BaHCO3+               1.413e-008  1.305e-008    -7.850    -7.884    -0.034
   NaCO3-                1.292e-008  1.194e-008    -7.889    -7.923    -0.034
   BaCO3                 6.365e-010  6.373e-010    -9.196    -9.196     0.001
Ca              1.469e-003
   Ca+2                  1.413e-003  1.038e-003    -2.850    -2.984    -0.134
   CaHCO3+               5.048e-005  4.663e-005    -4.297    -4.331    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.923e-008  3.928e-008    -7.406    -7.406     0.001
   CaOH+                 3.601e-009  3.327e-009    -8.444    -8.478    -0.034
   CaHSO4+               1.289e-014  1.191e-014   -13.890   -13.924    -0.034
Cl              9.873e-005
   Cl-                   9.868e-005  9.108e-005    -4.006    -4.041    -0.035
   MnCl+                 5.125e-008  4.735e-008    -7.290    -7.325    -0.034
   FeCl+                 4.154e-010  3.838e-010    -9.382    -9.416    -0.034
   MnCl2                 1.880e-012  1.882e-012   -11.726   -11.725     0.001
   MnCl3-                5.111e-017  4.722e-017   -16.291   -16.326    -0.034
   FeCl+2                5.238e-026  3.815e-026   -25.281   -25.418    -0.138
   FeCl2+                1.680e-029  1.552e-029   -28.775   -28.809    -0.034
   FeCl3                 1.412e-034  1.414e-034   -33.850   -33.850     0.001
Fe(2)           3.148e-005
   Fe(HS)2               2.558e-005  2.561e-005    -4.592    -4.592     0.001
   Fe+2                  4.191e-006  3.052e-006    -5.378    -5.515    -0.138
   FeHCO3+               1.164e-006  1.076e-006    -5.934    -5.968    -0.034
   Fe(HS)3-              2.929e-007  2.706e-007    -6.533    -6.568    -0.034
   FeCO3                 2.335e-007  2.338e-007    -6.632    -6.631     0.001
   FeOH+                 2.018e-008  1.865e-008    -7.695    -7.729    -0.034
   FeCl+                 4.154e-010  3.838e-010    -9.382    -9.416    -0.034
   FeSO4                 1.029e-010  1.030e-010    -9.988    -9.987     0.001
   Fe(OH)2               3.062e-012  3.066e-012   -11.514   -11.513     0.001
   Fe(OH)3-              2.382e-015  2.200e-015   -14.623   -14.658    -0.034
   FeHSO4+               3.793e-017  3.504e-017   -16.421   -16.455    -0.034
Fe(3)           4.001e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.198e-014  1.107e-014   -13.922   -13.956    -0.034
   Fe(OH)4-              5.251e-016  4.851e-016   -15.280   -15.314    -0.034
   FeOH+2                2.375e-018  1.730e-018   -17.624   -17.762    -0.138
   Fe+3                  2.830e-023  1.387e-023   -22.548   -22.858    -0.310
   FeCl+2                5.238e-026  3.815e-026   -25.281   -25.418    -0.138
   FeSO4+                3.124e-026  2.886e-026   -25.505   -25.540    -0.034
   FeCl2+                1.680e-029  1.552e-029   -28.775   -28.809    -0.034
   Fe(SO4)2-             1.297e-031  1.198e-031   -30.887   -30.922    -0.034
   FeHSO4+2              5.492e-033  4.000e-033   -32.260   -32.398    -0.138
   Fe2(OH)2+4            2.862e-034  8.056e-035   -33.543   -34.094    -0.551
   FeCl3                 1.412e-034  1.414e-034   -33.850   -33.850     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.870   -45.730    -0.860
H(0)            1.673e-009
   H2                    8.365e-010  8.376e-010    -9.078    -9.077     0.001
K               1.893e-005
   K+                    1.893e-005  1.747e-005    -4.723    -4.758    -0.035
   KSO4-                 2.521e-011  2.329e-011   -10.598   -10.633    -0.034
Mg              8.280e-005
   Mg+2                  7.999e-005  5.896e-005    -4.097    -4.229    -0.132
   MgHCO3+               2.631e-006  2.431e-006    -5.580    -5.614    -0.034
   MgCO3                 1.794e-007  1.796e-007    -6.746    -6.746     0.001
   MgOH+                 4.476e-009  4.135e-009    -8.349    -8.384    -0.034
   MgSO4                 2.619e-009  2.623e-009    -8.582    -8.581     0.001
Mn(2)           2.510e-004
   Mn+2                  1.752e-004  1.276e-004    -3.756    -3.894    -0.138



   MnHCO3+               4.338e-005  4.007e-005    -4.363    -4.397    -0.034
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   MnOH+                 6.859e-008  6.336e-008    -7.164    -7.198    -0.034
   MnCl+                 5.125e-008  4.735e-008    -7.290    -7.325    -0.034
   MnSO4                 4.300e-009  4.306e-009    -8.366    -8.366     0.001
   MnCl2                 1.880e-012  1.882e-012   -11.726   -11.725     0.001
   MnCl3-                5.111e-017  4.722e-017   -16.291   -16.326    -0.034
   Mn(OH)3-              1.578e-017  1.458e-017   -16.802   -16.836    -0.034
Mn(3)           3.829e-034
   Mn+3                  3.829e-034  1.877e-034   -33.417   -33.727    -0.310
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.199   -81.336    -0.138
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.009   -95.043    -0.034
Na              2.176e-004
   Na+                   2.172e-004  2.008e-004    -3.663    -3.697    -0.034
   NaHCO3                3.974e-007  3.979e-007    -6.401    -6.400     0.001
   NaCO3-                1.292e-008  1.194e-008    -7.889    -7.923    -0.034
   NaSO4-                2.067e-010  1.910e-010    -9.685    -9.719    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.227   -74.226     0.001
S(-2)           2.081e-004
   HS-                   1.050e-004  9.703e-005    -3.979    -4.013    -0.034
   H2S                   4.386e-005  4.391e-005    -4.358    -4.357     0.001
   Fe(HS)2               2.558e-005  2.561e-005    -4.592    -4.592     0.001
   S5-2                  6.238e-007  4.763e-007    -6.205    -6.322    -0.117
   S4-2                  3.678e-007  2.779e-007    -6.434    -6.556    -0.122
   AsS(OH)(HS)-          3.201e-007  2.957e-007    -6.495    -6.529    -0.034
   S6-2                  3.197e-007  2.465e-007    -6.495    -6.608    -0.113
   Fe(HS)3-              2.929e-007  2.706e-007    -6.533    -6.568    -0.034
   S-2                   3.108e-010  2.264e-010    -9.507    -9.645    -0.138
   S3-2                  1.311e-010  9.793e-011    -9.882   -10.009    -0.127
   S2-2                  7.510e-012  5.558e-012   -11.124   -11.255    -0.131
   As3S4(HS)2-           1.189e-016  1.098e-016   -15.925   -15.959    -0.034
S(6)            3.056e-007
   SO4-2                 2.591e-007  1.897e-007    -6.587    -6.722    -0.135
   CaSO4                 3.923e-008  3.928e-008    -7.406    -7.406     0.001
   MnSO4                 4.300e-009  4.306e-009    -8.366    -8.366     0.001
   MgSO4                 2.619e-009  2.623e-009    -8.582    -8.581     0.001
   NaSO4-                2.067e-010  1.910e-010    -9.685    -9.719    -0.034
   FeSO4                 1.029e-010  1.030e-010    -9.988    -9.987     0.001
   BaSO4                 3.670e-011  3.675e-011   -10.435   -10.435     0.001
   KSO4-                 2.521e-011  2.329e-011   -10.598   -10.633    -0.034
   HSO4-                 1.034e-012  9.549e-013   -11.986   -12.020    -0.034
   CaHSO4+               1.289e-014  1.191e-014   -13.890   -13.924    -0.034
   FeHSO4+               3.793e-017  3.504e-017   -16.421   -16.455    -0.034
   FeSO4+                3.124e-026  2.886e-026   -25.505   -25.540    -0.034
   Fe(SO4)2-             1.297e-031  1.198e-031   -30.887   -30.922    -0.034
   FeHSO4+2              5.492e-033  4.000e-033   -32.260   -32.398    -0.138

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.34   -9.71   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -8.98    0.62    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.58  -45.36    8.23  As2O5
As2S3(am)        -7.51  -52.41  -44.90  As2S3
As_native        -5.61  -18.15  -12.53  As
Ba3(AsO4)2      -12.99  -63.10  -50.11  Ba3(AsO4)2
Barite           -3.16  -13.13   -9.97  BaSO4
Birnessite      -27.00   16.60   43.60  MnO2
Bixbyite        -23.13  -23.74   -0.61  Mn2O3
Brucite          -6.50   10.34   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.91  -52.81  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.16   -2.70   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -1.92   -3.39   -1.47  CO2
Dolomite         -1.12  -18.21  -17.09  CaMg(CO3)2
Dolomite(d)      -1.67  -18.21  -16.54  CaMg(CO3)2
Epsomite         -8.81  -10.95   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.67   -2.24   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.90  -38.14  -45.03  Fe3S4
Gypsum           -5.12   -9.71   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.36   -4.36   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -23.07   37.96   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.69  -37.66  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.80  -28.56   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.70  -43.53   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.85  -43.06   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.72  -42.00   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.20  -45.59   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.41   -2.24   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.70   -9.73   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -11.70   13.64   25.34  MnOOH
Melanterite     -10.03  -12.24   -2.21  FeSO4:7H2O
Mirabilite      -13.00  -14.12   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.91  -87.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.84  -55.54  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.69  -11.98    2.71  MnCl2:4H2O
MnS(Green)       -4.42   -0.62    3.80  MnS
MnSO4           -13.28  -10.62    2.67  MnSO4
Nahcolite        -5.60   -6.15   -0.55  NaHCO3
Natron          -11.58  -12.89   -1.31  Na2CO3:10H2O
Nesquehonite     -4.10   -9.73   -5.62  MgCO3:3H2O
Nsutite         -25.96   16.60   42.56  MnO2
O2(g)           -71.33  -74.23   -2.89  O2
Orpiment         -6.11  -52.41  -46.30  As2S3
Portlandite     -11.21   11.59   22.80  Ca(OH)2
Pyrite           10.86   -7.61  -18.48  FeS2
Pyrochroite      -4.52   10.68   15.20  Mn(OH)2
Pyrolusite      -24.78   16.60   41.38  MnO2
Realgar          -3.57  -23.52  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.12  -11.01  -10.89  FeCO3
Siderite(d)(3)   -0.56  -11.01  -10.45  FeCO3
Sulfur           -3.26  -18.29  -15.03  S
Thenardite      -13.94  -14.12   -0.18  Na2SO4
Thermonatrite   -13.02  -12.89    0.13  Na2CO3:H2O
Trona           -18.25  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.35  -11.91   -8.56  BaCO3

Reaction step 24.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 4.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.03   16.57   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.864e-002 -1.365e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.731e-005
Manganite          -11.73   13.61   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.503e-004  1.503e-004
Siderite(d)(3)      -0.53  -10.98  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.36  -11.92   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.426e-004  Surface charge, eq

Hfo_s         
 5.281e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.741e-006       0.898  4.741e-006      -5.324
Hfo_sOHCa+2      4.946e-007       0.094  4.946e-007      -6.306
Hfo_sOFe+        3.461e-008       0.007  3.461e-008      -7.461
Hfo_sOH2+        5.302e-009       0.001  5.302e-009      -8.276
Hfo_sOH          4.969e-009       0.001  4.969e-009      -8.304
Hfo_sOHBa+2      5.511e-010       0.000  5.511e-010      -9.259
Hfo_sO-          1.067e-010       0.000  1.067e-010      -9.972

Hfo           
 1.426e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.592e-005       0.359  7.592e-005      -4.120
Hfo_wOH          7.115e-005       0.337  7.115e-005      -4.148
Hfo_wOMn+        5.392e-005       0.255  5.392e-005      -4.268
Hfo_wOFe+        4.625e-006       0.022  4.625e-006      -5.335
Hfo_wOCa+        1.959e-006       0.009  1.959e-006      -5.708
Hfo_wOMg+        1.920e-006       0.009  1.920e-006      -5.717
Hfo_wO-          1.527e-006       0.007  1.527e-006      -5.816
Hfo_wOFeOH       2.274e-007       0.001  2.274e-007      -6.643
Hfo_wH2AsO3      1.021e-008       0.000  1.021e-008      -7.991
Hfo_wOHSO4-2     7.906e-011       0.000  7.906e-011     -10.102
Hfo_wSO4-        4.229e-011       0.000  4.229e-011     -10.374
Hfo_wOBa+        3.155e-011       0.000  3.155e-011     -10.501
Hfo_wOHAsO4-3    2.723e-016       0.000  2.723e-016     -15.565
Hfo_wHAsO4-      6.942e-018       0.000  6.942e-018     -17.159
Hfo_wH2AsO4      2.397e-019       0.000  2.397e-019     -18.620



Mno           
-7.299e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.206e-029       0.000  8.206e-029     -28.086
Mno_O3-2         6.618e-031       0.000  6.618e-031     -30.179
Mno_O3HMn+       6.168e-031       0.000  6.168e-031     -30.210
Mno_O3Ca         5.092e-031       0.000  5.092e-031     -30.293
Mno_O3Na-        1.407e-032       0.000  1.407e-032     -31.852
Mno_O3H-         1.247e-032       0.000  1.247e-032     -31.904
Mno_O3Mg         1.067e-032       0.000  1.067e-032     -31.972
Mno_O3Ba         3.860e-033       0.000  3.860e-033     -32.413
Mno_O3HCa+       3.339e-033       0.000  3.339e-033     -32.476
Mno_O3HMg+       4.740e-035       0.000  4.740e-035     -34.324
Mno_O3HBa+       4.527e-035       0.000  4.527e-035     -34.344
Mno_O3HNa        2.474e-035       0.000  2.474e-035     -34.607
Mno_O3H2         1.764e-037       0.000  1.764e-037     -36.753
Mno_O3H3+        6.679e-043       0.000  6.680e-043     -42.175
Mno_O3H3Cl       1.674e-045       0.000  1.674e-045     -44.776

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.207e-007  3.207e-007
Ba               5.453e-007  5.453e-007
C                6.582e-003  6.582e-003
Ca               1.517e-003  1.517e-003
Cl               9.873e-005  9.873e-005
Fe               3.338e-005  3.338e-005
K                1.893e-005  1.893e-005
Mg               8.295e-005  8.294e-005
Mn               2.592e-004  2.592e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.262      Charge balance
                                       pe  =  -4.296      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.690e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.267e-003
                       Total CO2 (mol/kg)  =  4.510e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.432e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.33
                               Iterations  =  34
                                  Total H  = 1.110227e+002
                                  Total O  = 5.551814e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.982e-007  1.829e-007    -6.703    -6.738    -0.035
   H+                    5.883e-008  5.472e-008    -7.230    -7.262    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.207e-007
   AsS(OH)(HS)-          3.202e-007  2.955e-007    -6.495    -6.529    -0.035
   H3AsO3                5.575e-010  5.582e-010    -9.254    -9.253     0.001



   H2AsO3-               7.824e-012  7.221e-012   -11.107   -11.141    -0.035
   As3S4(HS)2-           1.327e-016  1.225e-016   -15.877   -15.912    -0.035
   H4AsO3+               1.640e-017  1.513e-017   -16.785   -16.820    -0.035
   HAsO3-2               3.629e-019  2.633e-019   -18.440   -18.580    -0.139
   AsO3-3                1.976e-027  9.599e-028   -26.704   -27.018    -0.314
As(5)           5.501e-018
   HAsO4-2               3.392e-018  2.461e-018   -17.470   -17.609    -0.139
   H2AsO4-               2.109e-018  1.946e-018   -17.676   -17.711    -0.035
   AsO4-3                2.073e-022  1.007e-022   -21.683   -21.997    -0.314
   H3AsO4                2.123e-023  2.125e-023   -22.673   -22.673     0.001
Ba              5.453e-007
   Ba+2                  5.301e-007  3.846e-007    -6.276    -6.415    -0.139
   BaHCO3+               1.448e-008  1.336e-008    -7.839    -7.874    -0.035
   BaCO3                 6.163e-010  6.171e-010    -9.210    -9.210     0.001
   BaSO4                 3.469e-011  3.474e-011   -10.460   -10.459     0.001
   BaOH+                 2.580e-013  2.381e-013   -12.588   -12.623    -0.035
C(-4)           2.072e-003
   CH4                   2.072e-003  2.074e-003    -2.684    -2.683     0.001
C(4)            4.510e-003
   HCO3-                 3.918e-003  3.624e-003    -2.407    -2.441    -0.034
   CO2                   4.454e-004  4.460e-004    -3.351    -3.351     0.001
   CaHCO3+               5.342e-005  4.930e-005    -4.272    -4.307    -0.035
   MnHCO3+               4.591e-005  4.237e-005    -4.338    -4.373    -0.035
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.243e-006  3.106e-006    -5.372    -5.508    -0.136
   MgHCO3+               2.702e-006  2.493e-006    -5.568    -5.603    -0.035
   FeHCO3+               1.334e-006  1.231e-006    -5.875    -5.910    -0.035
   NaHCO3                4.083e-007  4.088e-007    -6.389    -6.388     0.001
   FeCO3                 2.528e-007  2.531e-007    -6.597    -6.597     0.001
   MgCO3                 1.740e-007  1.742e-007    -6.759    -6.759     0.001
   BaHCO3+               1.448e-008  1.336e-008    -7.839    -7.874    -0.035
   NaCO3-                1.257e-008  1.160e-008    -7.901    -7.935    -0.035
   BaCO3                 6.163e-010  6.171e-010    -9.210    -9.210     0.001
Ca              1.517e-003
   Ca+2                  1.458e-003  1.067e-003    -2.836    -2.972    -0.136
   CaHCO3+               5.342e-005  4.930e-005    -4.272    -4.307    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.830e-008  3.835e-008    -7.417    -7.416     0.001
   CaOH+                 3.504e-009  3.234e-009    -8.455    -8.490    -0.035
   CaHSO4+               1.332e-014  1.230e-014   -13.875   -13.910    -0.035
Cl              9.873e-005
   Cl-                   9.868e-005  9.098e-005    -4.006    -4.041    -0.035
   MnCl+                 5.268e-008  4.861e-008    -7.278    -7.313    -0.035
   FeCl+                 4.623e-010  4.267e-010    -9.335    -9.370    -0.035
   MnCl2                 1.928e-012  1.931e-012   -11.715   -11.714     0.001
   MnCl3-                5.242e-017  4.838e-017   -16.280   -16.315    -0.035
   FeCl+2                6.209e-026  4.504e-026   -25.207   -25.346    -0.139
   FeCl2+                1.984e-029  1.831e-029   -28.703   -28.737    -0.035
   FeCl3                 1.663e-034  1.665e-034   -33.779   -33.778     0.001
Fe(2)           3.338e-005
   Fe(HS)2               2.679e-005  2.683e-005    -4.572    -4.571     0.001
   Fe+2                  4.683e-006  3.397e-006    -5.329    -5.469    -0.139
   FeHCO3+               1.334e-006  1.231e-006    -5.875    -5.910    -0.035
   Fe(HS)3-              2.980e-007  2.750e-007    -6.526    -6.561    -0.035
   FeCO3                 2.528e-007  2.531e-007    -6.597    -6.597     0.001
   FeOH+                 2.127e-008  1.963e-008    -7.672    -7.707    -0.035
   FeCl+                 4.623e-010  4.267e-010    -9.335    -9.370    -0.035
   FeSO4                 1.087e-010  1.089e-010    -9.964    -9.963     0.001
   Fe(OH)2               3.048e-012  3.052e-012   -11.516   -11.515     0.001
   Fe(OH)3-              2.245e-015  2.072e-015   -14.649   -14.684    -0.035
   FeHSO4+               4.244e-017  3.917e-017   -16.372   -16.407    -0.035
Fe(3)           4.068e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.268e-014  1.170e-014   -13.897   -13.932    -0.035
   Fe(OH)4-              4.972e-016  4.589e-016   -15.303   -15.338    -0.035
   FeOH+2                2.666e-018  1.934e-018   -17.574   -17.714    -0.139



   Fe+3                  3.376e-023  1.639e-023   -22.472   -22.785    -0.314
   FeCl+2                6.209e-026  4.504e-026   -25.207   -25.346    -0.139
   FeSO4+                3.510e-026  3.240e-026   -25.455   -25.489    -0.035
   FeCl2+                1.984e-029  1.831e-029   -28.703   -28.737    -0.035
   Fe(SO4)2-             1.384e-031  1.277e-031   -30.859   -30.894    -0.035
   FeHSO4+2              6.545e-033  4.748e-033   -32.184   -32.324    -0.139
   Fe2(OH)2+4            3.635e-034  1.007e-034   -33.439   -33.997    -0.558
   FeCl3                 1.663e-034  1.665e-034   -33.779   -33.778     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.738   -45.609    -0.871
H(0)            1.659e-009
   H2                    8.293e-010  8.304e-010    -9.081    -9.081     0.001
K               1.893e-005
   K+                    1.893e-005  1.745e-005    -4.723    -4.758    -0.035
   KSO4-                 2.394e-011  2.210e-011   -10.621   -10.656    -0.035
Mg              8.295e-005
   Mg+2                  8.006e-005  5.879e-005    -4.097    -4.231    -0.134
   MgHCO3+               2.702e-006  2.493e-006    -5.568    -5.603    -0.035
   MgCO3                 1.740e-007  1.742e-007    -6.759    -6.759     0.001
   MgOH+                 4.226e-009  3.900e-009    -8.374    -8.409    -0.035
   MgSO4                 2.481e-009  2.484e-009    -8.605    -8.605     0.001
Mn(2)           2.592e-004
   Mn+2                  1.808e-004  1.312e-004    -3.743    -3.882    -0.139
   MnHCO3+               4.591e-005  4.237e-005    -4.338    -4.373    -0.035
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   MnOH+                 6.675e-008  6.160e-008    -7.176    -7.210    -0.035
   MnCl+                 5.268e-008  4.861e-008    -7.278    -7.313    -0.035
   MnSO4                 4.198e-009  4.204e-009    -8.377    -8.376     0.001
   MnCl2                 1.928e-012  1.931e-012   -11.715   -11.714     0.001
   MnCl3-                5.242e-017  4.838e-017   -16.280   -16.315    -0.035
   Mn(OH)3-              1.374e-017  1.268e-017   -16.862   -16.897    -0.035
Mn(3)           4.217e-034
   Mn+3                  4.217e-034  2.048e-034   -33.375   -33.689    -0.314
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.274   -81.414    -0.139
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.059   -95.094    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.006e-004    -3.663    -3.698    -0.035
   NaHCO3                4.083e-007  4.088e-007    -6.389    -6.388     0.001
   NaCO3-                1.257e-008  1.160e-008    -7.901    -7.935    -0.035
   NaSO4-                1.963e-010  1.812e-010    -9.707    -9.742    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.219   -74.219     0.001
S(-2)           2.081e-004
   HS-                   1.020e-004  9.413e-005    -3.991    -4.026    -0.035
   H2S                   4.498e-005  4.504e-005    -4.347    -4.346     0.001
   Fe(HS)2               2.679e-005  2.683e-005    -4.572    -4.571     0.001
   S5-2                  5.741e-007  4.371e-007    -6.241    -6.359    -0.118
   S4-2                  3.386e-007  2.550e-007    -6.470    -6.593    -0.123
   AsS(OH)(HS)-          3.202e-007  2.955e-007    -6.495    -6.529    -0.035
   Fe(HS)3-              2.980e-007  2.750e-007    -6.526    -6.561    -0.035
   S6-2                  2.942e-007  2.262e-007    -6.531    -6.645    -0.114
   S-2                   2.864e-010  2.077e-010    -9.543    -9.682    -0.139
   S3-2                  1.207e-010  8.985e-011    -9.918   -10.046    -0.128
   S2-2                  6.917e-012  5.100e-012   -11.160   -11.292    -0.132
   As3S4(HS)2-           1.327e-016  1.225e-016   -15.877   -15.912    -0.035
S(6)            2.924e-007
   SO4-2                 2.470e-007  1.802e-007    -6.607    -6.744    -0.137
   CaSO4                 3.830e-008  3.835e-008    -7.417    -7.416     0.001
   MnSO4                 4.198e-009  4.204e-009    -8.377    -8.376     0.001
   MgSO4                 2.481e-009  2.484e-009    -8.605    -8.605     0.001
   NaSO4-                1.963e-010  1.812e-010    -9.707    -9.742    -0.035
   FeSO4                 1.087e-010  1.089e-010    -9.964    -9.963     0.001
   BaSO4                 3.469e-011  3.474e-011   -10.460   -10.459     0.001
   KSO4-                 2.394e-011  2.210e-011   -10.621   -10.656    -0.035
   HSO4-                 1.039e-012  9.589e-013   -11.983   -12.018    -0.035
   CaHSO4+               1.332e-014  1.230e-014   -13.875   -13.910    -0.035



   FeHSO4+               4.244e-017  3.917e-017   -16.372   -16.407    -0.035
   FeSO4+                3.510e-026  3.240e-026   -25.455   -25.489    -0.035
   Fe(SO4)2-             1.384e-031  1.277e-031   -30.859   -30.894    -0.035
   FeHSO4+2              6.545e-033  4.748e-033   -32.184   -32.324    -0.139

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.36   -9.72   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -9.05    0.55    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.57  -45.34    8.23  As2O5
As2S3(am)        -7.47  -52.37  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -13.13  -63.24  -50.11  Ba3(AsO4)2
Barite           -3.19  -13.16   -9.97  BaSO4
Birnessite      -27.03   16.57   43.60  MnO2
Bixbyite        -23.20  -23.81   -0.61  Mn2O3
Brucite          -6.55   10.29   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.01  -52.91  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.18   -2.68   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -1.88   -3.35   -1.47  CO2
Dolomite         -1.13  -18.22  -17.09  CaMg(CO3)2
Dolomite(d)      -1.68  -18.22  -16.54  CaMg(CO3)2
Epsomite         -8.84  -10.98   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.35   -4.39   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.68   -2.23   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.94  -38.10  -45.03  Fe3S4
Gypsum           -5.14   -9.72   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.35   -4.35   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -23.18   37.85   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.73  -37.70  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.90  -28.66   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.67  -43.50   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.82  -43.03   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.69  -41.97   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.15  -45.54   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.41   -2.23   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.71   -9.74   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -11.73   13.61   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.03  -14.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.90  -87.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.93  -55.64  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.67  -11.96    2.71  MnCl2:4H2O
MnS(Green)       -4.45   -0.65    3.80  MnS
MnSO4           -13.30  -10.63    2.67  MnSO4
Nahcolite        -5.59   -6.14   -0.55  NaHCO3
Natron          -11.59  -12.90   -1.31  Na2CO3:10H2O
Nesquehonite     -4.12   -9.74   -5.62  MgCO3:3H2O
Nsutite         -25.99   16.57   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -6.07  -52.37  -46.30  As2S3
Portlandite     -11.25   11.55   22.80  Ca(OH)2



Pyrite           10.89   -7.59  -18.48  FeS2
Pyrochroite      -4.56   10.64   15.20  Mn(OH)2
Pyrolusite      -24.81   16.57   41.38  MnO2
Realgar          -3.56  -23.51  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.09  -10.98  -10.89  FeCO3
Siderite(d)(3)   -0.53  -10.98  -10.45  FeCO3
Sulfur           -3.25  -18.28  -15.03  S
Thenardite      -13.96  -14.14   -0.18  Na2SO4
Thermonatrite   -13.03  -12.90    0.13  Na2CO3:H2O
Trona           -18.25  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.36  -11.92   -8.56  BaCO3

Reaction step 25.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.06   16.54   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.859e-002 -1.412e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.937e-005
Manganite          -11.77   13.57   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.444e-004  1.444e-004
Siderite(d)(3)      -0.49  -10.94  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.37  -11.94   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.437e-004  Surface charge, eq

Hfo_s         
 5.280e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.713e-006       0.893  4.713e-006      -5.327
Hfo_sOHCa+2      5.184e-007       0.098  5.184e-007      -6.285
Hfo_sOFe+        3.712e-008       0.007  3.712e-008      -7.430
Hfo_sOH2+        5.709e-009       0.001  5.709e-009      -8.243
Hfo_sOH          5.074e-009       0.001  5.074e-009      -8.295
Hfo_sOHBa+2      5.602e-010       0.000  5.603e-010      -9.252
Hfo_sO-          1.033e-010       0.000  1.033e-010      -9.986



Hfo           
 1.437e-004  Surface charge, eq

Hfo_w         
 2.112e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.902e-005       0.374  7.902e-005      -4.102
Hfo_wOH          7.024e-005       0.333  7.024e-005      -4.153
Hfo_wOMn+        5.182e-005       0.245  5.182e-005      -4.285
Hfo_wOFe+        4.794e-006       0.023  4.795e-006      -5.319
Hfo_wOCa+        1.882e-006       0.009  1.882e-006      -5.725
Hfo_wOMg+        1.792e-006       0.008  1.793e-006      -5.747
Hfo_wO-          1.430e-006       0.007  1.430e-006      -5.845
Hfo_wOFeOH       2.236e-007       0.001  2.236e-007      -6.651
Hfo_wH2AsO3      1.014e-008       0.000  1.014e-008      -7.994
Hfo_wOHSO4-2     7.425e-011       0.000  7.425e-011     -10.129
Hfo_wSO4-        4.187e-011       0.000  4.188e-011     -10.378
Hfo_wOBa+        2.940e-011       0.000  2.940e-011     -10.532
Hfo_wOHAsO4-3    2.326e-016       0.000  2.326e-016     -15.633
Hfo_wHAsO4-      6.592e-018       0.000  6.592e-018     -17.181
Hfo_wH2AsO4      2.400e-019       0.000  2.400e-019     -18.620

Mno           
-9.515e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.179e-028       0.000  1.179e-028     -27.928
Mno_O3HMn+       9.347e-031       0.000  9.347e-031     -30.029
Mno_O3-2         9.267e-031       0.000  9.267e-031     -30.033
Mno_O3Ca         7.318e-031       0.000  7.318e-031     -30.136
Mno_O3Na-        1.969e-032       0.000  1.969e-032     -31.706
Mno_O3H-         1.841e-032       0.000  1.841e-032     -31.735
Mno_O3Mg         1.490e-032       0.000  1.490e-032     -31.827
Mno_O3Ba         5.380e-033       0.000  5.380e-033     -32.269
Mno_O3HCa+       5.060e-033       0.000  5.060e-033     -32.296
Mno_O3HMg+       6.978e-035       0.000  6.978e-035     -34.156
Mno_O3HBa+       6.653e-035       0.000  6.653e-035     -34.177
Mno_O3HNa        3.649e-035       0.000  3.649e-035     -34.438
Mno_O3H2         2.746e-037       0.000  2.746e-037     -36.561
Mno_O3H3+        1.096e-042       0.000  1.096e-042     -41.960
Mno_O3H3Cl       2.744e-045       0.000  2.745e-045     -44.562

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.208e-007  3.208e-007
Ba               5.453e-007  5.453e-007
C                6.835e-003  6.835e-003
Ca               1.564e-003  1.564e-003
Cl               9.873e-005  9.873e-005
Fe               3.527e-005  3.527e-005
K                1.893e-005  1.893e-005
Mg               8.307e-005  8.307e-005
Mn               2.672e-004  2.672e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.239      Charge balance
                                       pe  =  -4.272      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  5.846e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.382e-003
                       Total CO2 (mol/kg)  =  4.663e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.443e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.23
                               Iterations  =  34
                                  Total H  = 1.110231e+002
                                  Total O  = 5.551850e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.881e-007  1.735e-007    -6.726    -6.761    -0.035
   H+                    6.208e-008  5.770e-008    -7.207    -7.239    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.208e-007
   AsS(OH)(HS)-          3.202e-007  2.953e-007    -6.495    -6.530    -0.035
   H3AsO3                5.607e-010  5.615e-010    -9.251    -9.251     0.001
   H2AsO3-               7.472e-012  6.889e-012   -11.127   -11.162    -0.035
   As3S4(HS)2-           1.474e-016  1.359e-016   -15.832   -15.867    -0.035
   H4AsO3+               1.741e-017  1.605e-017   -16.759   -16.794    -0.035
   HAsO3-2               3.297e-019  2.382e-019   -18.482   -18.623    -0.141
   AsO3-3                1.711e-027  8.237e-028   -26.767   -27.084    -0.318
As(5)           5.138e-018
   HAsO4-2               3.107e-018  2.245e-018   -17.508   -17.649    -0.141
   H2AsO4-               2.031e-018  1.872e-018   -17.692   -17.728    -0.035
   AsO4-3                1.809e-022  8.709e-023   -21.742   -22.060    -0.318
   H3AsO4                2.153e-023  2.156e-023   -22.667   -22.666     0.001
Ba              5.453e-007
   Ba+2                  5.298e-007  3.828e-007    -6.276    -6.417    -0.141
   BaHCO3+               1.482e-008  1.366e-008    -7.829    -7.864    -0.035
   BaCO3                 5.976e-010  5.984e-010    -9.224    -9.223     0.001
   BaSO4                 3.285e-011  3.290e-011   -10.483   -10.483     0.001
   BaOH+                 2.438e-013  2.248e-013   -12.613   -12.648    -0.035
C(-4)           2.171e-003
   CH4                   2.171e-003  2.174e-003    -2.663    -2.663     0.001
C(4)            4.663e-003
   HCO3-                 4.029e-003  3.723e-003    -2.395    -2.429    -0.034
   CO2                   4.824e-004  4.831e-004    -3.317    -3.316     0.001
   CaHCO3+               5.638e-005  5.198e-005    -4.249    -4.284    -0.035
   MnHCO3+               4.845e-005  4.467e-005    -4.315    -4.350    -0.035
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.150e-006  3.026e-006    -5.382    -5.519    -0.137
   MgHCO3+               2.770e-006  2.554e-006    -5.558    -5.593    -0.035
   FeHCO3+               1.519e-006  1.400e-006    -5.818    -5.854    -0.035
   NaHCO3                4.190e-007  4.196e-007    -6.378    -6.377     0.001
   FeCO3                 2.727e-007  2.730e-007    -6.564    -6.564     0.001
   MgCO3                 1.691e-007  1.693e-007    -6.772    -6.771     0.001
   BaHCO3+               1.482e-008  1.366e-008    -7.829    -7.864    -0.035
   NaCO3-                1.225e-008  1.129e-008    -7.912    -7.947    -0.035
   BaCO3                 5.976e-010  5.984e-010    -9.224    -9.223     0.001
Ca              1.564e-003
   Ca+2                  1.502e-003  1.095e-003    -2.823    -2.961    -0.137
   CaHCO3+               5.638e-005  5.198e-005    -4.249    -4.284    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.740e-008  3.745e-008    -7.427    -7.427     0.001
   CaOH+                 3.415e-009  3.148e-009    -8.467    -8.502    -0.035
   CaHSO4+               1.373e-014  1.266e-014   -13.862   -13.898    -0.035
Cl              9.873e-005
   Cl-                   9.868e-005  9.089e-005    -4.006    -4.041    -0.036
   MnCl+                 5.407e-008  4.985e-008    -7.267    -7.302    -0.035
   FeCl+                 5.119e-010  4.719e-010    -9.291    -9.326    -0.035



   MnCl2                 1.975e-012  1.978e-012   -11.704   -11.704     0.001
   MnCl3-                5.369e-017  4.950e-017   -16.270   -16.305    -0.035
   FeCl+2                7.300e-026  5.275e-026   -25.137   -25.278    -0.141
   FeCl2+                2.323e-029  2.141e-029   -28.634   -28.669    -0.035
   FeCl3                 1.944e-034  1.946e-034   -33.711   -33.711     0.001
Fe(2)           3.527e-005
   Fe(HS)2               2.795e-005  2.798e-005    -4.554    -4.553     0.001
   Fe+2                  5.206e-006  3.762e-006    -5.284    -5.425    -0.141
   FeHCO3+               1.519e-006  1.400e-006    -5.818    -5.854    -0.035
   Fe(HS)3-              3.020e-007  2.784e-007    -6.520    -6.555    -0.035
   FeCO3                 2.727e-007  2.730e-007    -6.564    -6.564     0.001
   FeOH+                 2.236e-008  2.061e-008    -7.651    -7.686    -0.035
   FeCl+                 5.119e-010  4.719e-010    -9.291    -9.326    -0.035
   FeSO4                 1.145e-010  1.147e-010    -9.941    -9.940     0.001
   Fe(OH)2               3.036e-012  3.040e-012   -11.518   -11.517     0.001
   Fe(OH)3-              2.123e-015  1.957e-015   -14.673   -14.708    -0.035
   FeHSO4+               4.718e-017  4.350e-017   -16.326   -16.362    -0.035
Fe(3)           4.136e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.338e-014  1.234e-014   -13.874   -13.909    -0.035
   Fe(OH)4-              4.720e-016  4.352e-016   -15.326   -15.361    -0.035
   FeOH+2                2.976e-018  2.150e-018   -17.526   -17.668    -0.141
   Fe+3                  3.992e-023  1.922e-023   -22.399   -22.716    -0.318
   FeCl+2                7.300e-026  5.275e-026   -25.137   -25.278    -0.141
   FeSO4+                3.918e-026  3.613e-026   -25.407   -25.442    -0.035
   FeCl2+                2.323e-029  2.141e-029   -28.634   -28.669    -0.035
   Fe(SO4)2-             1.470e-031  1.355e-031   -30.833   -30.868    -0.035
   FeHSO4+2              7.725e-033  5.582e-033   -32.112   -32.253    -0.141
   Fe2(OH)2+4            4.565e-034  1.244e-034   -33.341   -33.905    -0.565
   FeCl3                 1.944e-034  1.946e-034   -33.711   -33.711     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.612   -45.494    -0.882
H(0)            1.645e-009
   H2                    8.225e-010  8.236e-010    -9.085    -9.084     0.001
K               1.893e-005
   K+                    1.893e-005  1.743e-005    -4.723    -4.759    -0.036
   KSO4-                 2.278e-011  2.100e-011   -10.642   -10.678    -0.035
Mg              8.307e-005
   Mg+2                  8.013e-005  5.862e-005    -4.096    -4.232    -0.136
   MgHCO3+               2.770e-006  2.554e-006    -5.558    -5.593    -0.035
   MgCO3                 1.691e-007  1.693e-007    -6.772    -6.771     0.001
   MgOH+                 4.000e-009  3.688e-009    -8.398    -8.433    -0.035
   MgSO4                 2.353e-009  2.356e-009    -8.628    -8.628     0.001
Mn(2)           2.672e-004
   Mn+2                  1.863e-004  1.346e-004    -3.730    -3.871    -0.141
   MnHCO3+               4.845e-005  4.467e-005    -4.315    -4.350    -0.035
   MnCO3                 3.232e-005  3.236e-005    -4.491    -4.490     0.001
   MnOH+                 6.504e-008  5.996e-008    -7.187    -7.222    -0.035
   MnCl+                 5.407e-008  4.985e-008    -7.267    -7.302    -0.035
   MnSO4                 4.099e-009  4.105e-009    -8.387    -8.387     0.001
   MnCl2                 1.975e-012  1.978e-012   -11.704   -11.704     0.001
   MnCl3-                5.369e-017  4.950e-017   -16.270   -16.305    -0.035
   Mn(OH)3-              1.204e-017  1.110e-017   -16.919   -16.955    -0.035
Mn(3)           4.624e-034
   Mn+3                  4.624e-034  2.226e-034   -33.335   -33.653    -0.318
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.346   -81.487    -0.141
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.108   -95.143    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.004e-004    -3.663    -3.698    -0.035
   NaHCO3                4.190e-007  4.196e-007    -6.378    -6.377     0.001
   NaCO3-                1.225e-008  1.129e-008    -7.912    -7.947    -0.035
   NaSO4-                1.868e-010  1.722e-010    -9.729    -9.764    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.212   -74.212     0.001
S(-2)           2.081e-004
   HS-                   9.910e-005  9.136e-005    -4.004    -4.039    -0.035



   H2S                   4.603e-005  4.609e-005    -4.337    -4.336     0.001
   Fe(HS)2               2.795e-005  2.798e-005    -4.554    -4.553     0.001
   S5-2                  5.300e-007  4.023e-007    -6.276    -6.395    -0.120
   AsS(OH)(HS)-          3.202e-007  2.953e-007    -6.495    -6.530    -0.035
   S4-2                  3.127e-007  2.347e-007    -6.505    -6.629    -0.125
   Fe(HS)3-              3.020e-007  2.784e-007    -6.520    -6.555    -0.035
   S6-2                  2.715e-007  2.082e-007    -6.566    -6.681    -0.115
   S-2                   2.647e-010  1.912e-010    -9.577    -9.718    -0.141
   S3-2                  1.115e-010  8.271e-011    -9.953   -10.082    -0.130
   S2-2                  6.390e-012  4.694e-012   -11.194   -11.328    -0.134
   As3S4(HS)2-           1.474e-016  1.359e-016   -15.832   -15.867    -0.035
S(6)            2.801e-007
   SO4-2                 2.359e-007  1.714e-007    -6.627    -6.766    -0.139
   CaSO4                 3.740e-008  3.745e-008    -7.427    -7.427     0.001
   MnSO4                 4.099e-009  4.105e-009    -8.387    -8.387     0.001
   MgSO4                 2.353e-009  2.356e-009    -8.628    -8.628     0.001
   NaSO4-                1.868e-010  1.722e-010    -9.729    -9.764    -0.035
   FeSO4                 1.145e-010  1.147e-010    -9.941    -9.940     0.001
   BaSO4                 3.285e-011  3.290e-011   -10.483   -10.483     0.001
   KSO4-                 2.278e-011  2.100e-011   -10.642   -10.678    -0.035
   HSO4-                 1.043e-012  9.618e-013   -11.982   -12.017    -0.035
   CaHSO4+               1.373e-014  1.266e-014   -13.862   -13.898    -0.035
   FeHSO4+               4.718e-017  4.350e-017   -16.326   -16.362    -0.035
   FeSO4+                3.918e-026  3.613e-026   -25.407   -25.442    -0.035
   Fe(SO4)2-             1.470e-031  1.355e-031   -30.833   -30.868    -0.035
   FeHSO4+2              7.725e-033  5.582e-033   -32.112   -32.253    -0.141

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.37   -9.73   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.12  -18.50   -1.38  As2O3
Artinite         -9.11    0.49    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.56  -45.33    8.23  As2O5
As2S3(am)        -7.44  -52.34  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -13.26  -63.37  -50.11  Ba3(AsO4)2
Barite           -3.21  -13.18   -9.97  BaSO4
Birnessite      -27.06   16.54   43.60  MnO2
Bixbyite        -23.26  -23.87   -0.61  Mn2O3
Brucite          -6.59   10.25   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.10  -53.00  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.20   -2.66   -2.86  CH4
Claudetite      -17.16  -18.50   -1.34  As2O3
CO2(g)           -1.85   -3.32   -1.47  CO2
Dolomite         -1.14  -18.23  -17.09  CaMg(CO3)2
Dolomite(d)      -1.69  -18.23  -16.54  CaMg(CO3)2
Epsomite         -8.86  -11.00   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.23   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.98  -38.06  -45.03  Fe3S4
Gypsum           -5.15   -9.73   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.34   -4.34   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -23.28   37.75   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.77  -37.73  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.00  -28.76   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.64  -43.47   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -33.80  -43.01   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.67  -41.95   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.10  -45.49   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.42   -2.23   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.72   -9.75   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -11.77   13.57   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.05  -14.16   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.89  -87.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.03  -55.73  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.66  -11.95    2.71  MnCl2:4H2O
MnS(Green)       -4.47   -0.67    3.80  MnS
MnSO4           -13.31  -10.64    2.67  MnSO4
Nahcolite        -5.58   -6.13   -0.55  NaHCO3
Natron          -11.61  -12.92   -1.31  Na2CO3:10H2O
Nesquehonite     -4.13   -9.75   -5.62  MgCO3:3H2O
Nsutite         -26.02   16.54   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -6.04  -52.34  -46.30  As2S3
Portlandite     -11.28   11.52   22.80  Ca(OH)2
Pyrite           10.91   -7.57  -18.48  FeS2
Pyrochroite      -4.59   10.61   15.20  Mn(OH)2
Pyrolusite      -24.84   16.54   41.38  MnO2
Realgar          -3.55  -23.50  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.05  -10.94  -10.89  FeCO3
Siderite(d)(3)   -0.49  -10.94  -10.45  FeCO3
Sulfur           -3.24  -18.26  -15.03  S
Thenardite      -13.98  -14.16   -0.18  Na2SO4
Thermonatrite   -13.04  -12.92    0.13  Na2CO3:H2O
Trona           -18.25  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.37  -11.94   -8.56  BaCO3

Reaction step 26.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.09   16.51   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.854e-002 -1.458e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.056e-002 -4.140e-005



Manganite          -11.80   13.54   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.385e-004  1.385e-004
Siderite(d)(3)      -0.46  -10.91  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.39  -11.95   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.448e-004  Surface charge, eq

Hfo_s         
 5.279e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.686e-006       0.888  4.686e-006      -5.329
Hfo_sOHCa+2      5.421e-007       0.103  5.421e-007      -6.266
Hfo_sOFe+        3.966e-008       0.008  3.966e-008      -7.402
Hfo_sOH2+        6.125e-009       0.001  6.125e-009      -8.213
Hfo_sOH          5.176e-009       0.001  5.176e-009      -8.286
Hfo_sOHBa+2      5.689e-010       0.000  5.689e-010      -9.245
Hfo_sO-          1.002e-010       0.000  1.002e-010      -9.999

Hfo           
 1.448e-004  Surface charge, eq

Hfo_w         
 2.112e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.201e-005       0.388  8.201e-005      -4.086
Hfo_wOH          6.931e-005       0.328  6.931e-005      -4.159
Hfo_wOMn+        4.984e-005       0.236  4.984e-005      -4.302
Hfo_wOFe+        4.957e-006       0.023  4.957e-006      -5.305
Hfo_wOCa+        1.810e-006       0.009  1.810e-006      -5.742
Hfo_wOMg+        1.677e-006       0.008  1.677e-006      -5.775
Hfo_wO-          1.342e-006       0.006  1.342e-006      -5.872
Hfo_wOFeOH       2.198e-007       0.001  2.198e-007      -6.658
Hfo_wH2AsO3      1.008e-008       0.000  1.008e-008      -7.997
Hfo_wOHSO4-2     6.980e-011       0.000  6.980e-011     -10.156
Hfo_wSO4-        4.140e-011       0.000  4.140e-011     -10.383
Hfo_wOBa+        2.746e-011       0.000  2.746e-011     -10.561
Hfo_wOHAsO4-3    2.002e-016       0.000  2.003e-016     -15.698
Hfo_wHAsO4-      6.278e-018       0.000  6.278e-018     -17.202
Hfo_wH2AsO4      2.404e-019       0.000  2.404e-019     -18.619

Mno           
-2.893e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.979e-027       0.000  3.979e-027     -26.400
Mno_O3HMn+       3.317e-029       0.000  3.317e-029     -28.479
Mno_O3-2         3.050e-029       0.000  3.050e-029     -28.516
Mno_O3Ca         2.469e-029       0.000  2.469e-029     -28.607
Mno_O3Na-        6.473e-031       0.000  6.473e-031     -30.189
Mno_O3H-         6.373e-031       0.000  6.373e-031     -30.196
Mno_O3Mg         4.891e-031       0.000  4.891e-031     -30.311
Mno_O3HCa+       1.796e-031       0.000  1.796e-031     -30.746
Mno_O3Ba         1.763e-031       0.000  1.763e-031     -30.754
Mno_O3HMg+       2.409e-033       0.000  2.409e-033     -32.618
Mno_O3HBa+       2.293e-033       0.000  2.293e-033     -32.640
Mno_O3HNa        1.262e-033       0.000  1.262e-033     -32.899
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        4.199e-041       0.000  4.199e-041     -40.377
Mno_O3H3Cl       1.050e-043       0.000  1.050e-043     -42.979



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.209e-007  3.209e-007
Ba               5.453e-007  5.452e-007
C                7.087e-003  7.087e-003
Ca               1.610e-003  1.610e-003
Cl               9.873e-005  9.873e-005
Fe               3.714e-005  3.714e-005
K                1.893e-005  1.893e-005
Mg               8.319e-005  8.319e-005
Mn               2.752e-004  2.752e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.217      Charge balance
                                       pe  =  -4.248      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.000e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.496e-003
                       Total CO2 (mol/kg)  =  4.816e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.454e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.14
                               Iterations  =  31
                                  Total H  = 1.110235e+002
                                  Total O  = 5.551886e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.791e-007  1.649e-007    -6.747    -6.783    -0.036
   H+                    6.534e-008  6.069e-008    -7.185    -7.217    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.209e-007
   AsS(OH)(HS)-          3.203e-007  2.950e-007    -6.494    -6.530    -0.036
   H3AsO3                5.648e-010  5.656e-010    -9.248    -9.248     0.001
   H2AsO3-               7.163e-012  6.598e-012   -11.145   -11.181    -0.036
   As3S4(HS)2-           1.628e-016  1.500e-016   -15.788   -15.824    -0.036
   H4AsO3+               1.846e-017  1.701e-017   -16.734   -16.769    -0.036
   HAsO3-2               3.014e-019  2.169e-019   -18.521   -18.664    -0.143
   AsO3-3                1.494e-027  7.131e-028   -26.826   -27.147    -0.321
As(5)           4.824e-018
   HAsO4-2               2.862e-018  2.060e-018   -17.543   -17.686    -0.143
   H2AsO4-               1.962e-018  1.807e-018   -17.707   -17.743    -0.036
   AsO4-3                1.593e-022  7.600e-023   -21.798   -22.119    -0.321
   H3AsO4                2.185e-023  2.188e-023   -22.661   -22.660     0.001
Ba              5.453e-007
   Ba+2                  5.295e-007  3.811e-007    -6.276    -6.419    -0.143
   BaHCO3+               1.515e-008  1.396e-008    -7.820    -7.855    -0.036
   BaCO3                 5.804e-010  5.812e-010    -9.236    -9.236     0.001
   BaSO4                 3.116e-011  3.120e-011   -10.506   -10.506     0.001
   BaOH+                 2.310e-013  2.128e-013   -12.636   -12.672    -0.036
C(-4)           2.271e-003
   CH4                   2.271e-003  2.274e-003    -2.644    -2.643     0.001
C(4)            4.816e-003
   HCO3-                 4.138e-003  3.820e-003    -2.383    -2.418    -0.035
   CO2                   5.206e-004  5.213e-004    -3.283    -3.283     0.001
   CaHCO3+               5.936e-005  5.468e-005    -4.227    -4.262    -0.036
   MnHCO3+               5.101e-005  4.698e-005    -4.292    -4.328    -0.036



   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.063e-006  2.952e-006    -5.391    -5.530    -0.139
   MgHCO3+               2.837e-006  2.613e-006    -5.547    -5.583    -0.036
   FeHCO3+               1.719e-006  1.583e-006    -5.765    -5.800    -0.036
   NaHCO3                4.295e-007  4.301e-007    -6.367    -6.366     0.001
   FeCO3                 2.931e-007  2.935e-007    -6.533    -6.532     0.001
   MgCO3                 1.644e-007  1.647e-007    -6.784    -6.783     0.001
   BaHCO3+               1.515e-008  1.396e-008    -7.820    -7.855    -0.036
   NaCO3-                1.195e-008  1.100e-008    -7.923    -7.958    -0.036
   BaCO3                 5.804e-010  5.812e-010    -9.236    -9.236     0.001
Ca              1.610e-003
   Ca+2                  1.546e-003  1.122e-003    -2.811    -2.950    -0.139
   CaHCO3+               5.936e-005  5.468e-005    -4.227    -4.262    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.652e-008  3.657e-008    -7.437    -7.437     0.001
   CaOH+                 3.331e-009  3.068e-009    -8.477    -8.513    -0.036
   CaHSO4+               1.412e-014  1.300e-014   -13.850   -13.886    -0.036
Cl              9.873e-005
   Cl-                   9.867e-005  9.080e-005    -4.006    -4.042    -0.036
   MnCl+                 5.542e-008  5.105e-008    -7.256    -7.292    -0.036
   FeCl+                 5.640e-010  5.195e-010    -9.249    -9.284    -0.036
   MnCl2                 2.020e-012  2.023e-012   -11.695   -11.694     0.001
   MnCl3-                5.493e-017  5.059e-017   -16.260   -16.296    -0.036
   FeCl+2                8.517e-026  6.131e-026   -25.070   -25.212    -0.143
   FeCl2+                2.699e-029  2.486e-029   -28.569   -28.604    -0.036
   FeCl3                 2.255e-034  2.258e-034   -33.647   -33.646     0.001
Fe(2)           3.714e-005
   Fe(HS)2               2.904e-005  2.908e-005    -4.537    -4.536     0.001
   Fe+2                  5.758e-006  4.145e-006    -5.240    -5.382    -0.143
   FeHCO3+               1.719e-006  1.583e-006    -5.765    -5.800    -0.036
   Fe(HS)3-              3.051e-007  2.810e-007    -6.516    -6.551    -0.036
   FeCO3                 2.931e-007  2.935e-007    -6.533    -6.532     0.001
   FeOH+                 2.344e-008  2.159e-008    -7.630    -7.666    -0.036
   FeCl+                 5.640e-010  5.195e-010    -9.249    -9.284    -0.036
   FeSO4                 1.202e-010  1.204e-010    -9.920    -9.919     0.001
   Fe(OH)2               3.024e-012  3.028e-012   -11.519   -11.519     0.001
   Fe(OH)3-              2.012e-015  1.853e-015   -14.696   -14.732    -0.036
   FeHSO4+               5.214e-017  4.802e-017   -16.283   -16.319    -0.036
Fe(3)           4.204e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.409e-014  1.297e-014   -13.851   -13.887    -0.036
   Fe(OH)4-              4.492e-016  4.138e-016   -15.348   -15.383    -0.036
   FeOH+2                3.304e-018  2.378e-018   -17.481   -17.624    -0.143
   Fe+3                  4.685e-023  2.236e-023   -22.329   -22.651    -0.321
   FeCl+2                8.517e-026  6.131e-026   -25.070   -25.212    -0.143
   FeSO4+                4.347e-026  4.004e-026   -25.362   -25.397    -0.036
   FeCl2+                2.699e-029  2.486e-029   -28.569   -28.604    -0.036
   Fe(SO4)2-             1.553e-031  1.431e-031   -30.809   -30.844    -0.036
   FeHSO4+2              9.041e-033  6.507e-033   -32.044   -32.187    -0.143
   Fe2(OH)2+4            5.672e-034  1.522e-034   -33.246   -33.817    -0.571
   FeCl3                 2.255e-034  2.258e-034   -33.647   -33.646     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.492   -45.384    -0.892
H(0)            1.632e-009
   H2                    8.161e-010  8.172e-010    -9.088    -9.088     0.001
K               1.893e-005
   K+                    1.893e-005  1.742e-005    -4.723    -4.759    -0.036
   KSO4-                 2.170e-011  1.999e-011   -10.664   -10.699    -0.036
Mg              8.319e-005
   Mg+2                  8.018e-005  5.846e-005    -4.096    -4.233    -0.137
   MgHCO3+               2.837e-006  2.613e-006    -5.547    -5.583    -0.036
   MgCO3                 1.644e-007  1.647e-007    -6.784    -6.783     0.001
   MgOH+                 3.796e-009  3.497e-009    -8.421    -8.456    -0.036
   MgSO4                 2.235e-009  2.238e-009    -8.651    -8.650     0.001
Mn(2)           2.752e-004
   Mn+2                  1.917e-004  1.380e-004    -3.717    -3.860    -0.143
   MnHCO3+               5.101e-005  4.698e-005    -4.292    -4.328    -0.036



   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   MnOH+                 6.345e-008  5.844e-008    -7.198    -7.233    -0.036
   MnCl+                 5.542e-008  5.105e-008    -7.256    -7.292    -0.036
   MnSO4                 4.003e-009  4.008e-009    -8.398    -8.397     0.001
   MnCl2                 2.020e-012  2.023e-012   -11.695   -11.694     0.001
   MnCl3-                5.493e-017  5.059e-017   -16.260   -16.296    -0.036
   Mn(OH)3-              1.062e-017  9.781e-018   -16.974   -17.010    -0.036
Mn(3)           5.048e-034
   Mn+3                  5.048e-034  2.409e-034   -33.297   -33.618    -0.321
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.415   -81.557    -0.143
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.154   -95.189    -0.036
Na              2.176e-004
   Na+                   2.172e-004  2.002e-004    -3.663    -3.699    -0.035
   NaHCO3                4.295e-007  4.301e-007    -6.367    -6.366     0.001
   NaCO3-                1.195e-008  1.100e-008    -7.923    -7.958    -0.036
   NaSO4-                1.779e-010  1.639e-010    -9.750    -9.785    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.205   -74.205     0.001
S(-2)           2.081e-004
   HS-                   9.633e-005  8.873e-005    -4.016    -4.052    -0.036
   H2S                   4.702e-005  4.708e-005    -4.328    -4.327     0.001
   Fe(HS)2               2.904e-005  2.908e-005    -4.537    -4.536     0.001
   S5-2                  4.908e-007  3.715e-007    -6.309    -6.430    -0.121
   AsS(OH)(HS)-          3.203e-007  2.950e-007    -6.494    -6.530    -0.036
   Fe(HS)3-              3.051e-007  2.810e-007    -6.516    -6.551    -0.036
   S4-2                  2.896e-007  2.168e-007    -6.538    -6.664    -0.126
   S6-2                  2.514e-007  1.923e-007    -6.600    -6.716    -0.116
   S-2                   2.453e-010  1.766e-010    -9.610    -9.753    -0.143
   S3-2                  1.033e-010  7.638e-011    -9.986   -10.117    -0.131
   S2-2                  5.921e-012  4.335e-012   -11.228   -11.363    -0.135
   As3S4(HS)2-           1.628e-016  1.500e-016   -15.788   -15.824    -0.036
S(6)            2.687e-007
   SO4-2                 2.256e-007  1.633e-007    -6.647    -6.787    -0.140
   CaSO4                 3.652e-008  3.657e-008    -7.437    -7.437     0.001
   MnSO4                 4.003e-009  4.008e-009    -8.398    -8.397     0.001
   MgSO4                 2.235e-009  2.238e-009    -8.651    -8.650     0.001
   NaSO4-                1.779e-010  1.639e-010    -9.750    -9.785    -0.036
   FeSO4                 1.202e-010  1.204e-010    -9.920    -9.919     0.001
   BaSO4                 3.116e-011  3.120e-011   -10.506   -10.506     0.001
   KSO4-                 2.170e-011  1.999e-011   -10.664   -10.699    -0.036
   HSO4-                 1.046e-012  9.637e-013   -11.980   -12.016    -0.036
   CaHSO4+               1.412e-014  1.300e-014   -13.850   -13.886    -0.036
   FeHSO4+               5.214e-017  4.802e-017   -16.283   -16.319    -0.036
   FeSO4+                4.347e-026  4.004e-026   -25.362   -25.397    -0.036
   Fe(SO4)2-             1.553e-031  1.431e-031   -30.809   -30.844    -0.036
   FeHSO4+2              9.041e-033  6.507e-033   -32.044   -32.187    -0.143

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.38   -9.74   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -9.16    0.44    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.55  -45.32    8.23  As2O5
As2S3(am)        -7.40  -52.30  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -13.39  -63.50  -50.11  Ba3(AsO4)2
Barite           -3.24  -13.21   -9.97  BaSO4
Birnessite      -27.09   16.51   43.60  MnO2
Bixbyite        -23.32  -23.94   -0.61  Mn2O3
Brucite          -6.64   10.20   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.18  -53.09  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)            0.22   -2.64   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -1.81   -3.28   -1.47  CO2
Dolomite         -1.15  -18.24  -17.09  CaMg(CO3)2
Dolomite(d)      -1.70  -18.24  -16.54  CaMg(CO3)2
Epsomite         -8.88  -11.02   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.70   -2.22   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.01  -38.02  -45.03  Fe3S4
Gypsum           -5.16   -9.74   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.33   -4.33   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -23.37   37.66   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.80  -37.77  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.09  -28.85   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.61  -43.44   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.77  -42.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.64  -41.92   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.05  -45.44   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.22   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.73   -9.76   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -11.80   13.54   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.07  -14.18   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.89  -87.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.11  -55.82  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.65  -11.94    2.71  MnCl2:4H2O
MnS(Green)       -4.50   -0.70    3.80  MnS
MnSO4           -13.32  -10.65    2.67  MnSO4
Nahcolite        -5.57   -6.12   -0.55  NaHCO3
Natron          -11.62  -12.93   -1.31  Na2CO3:10H2O
Nesquehonite     -4.14   -9.76   -5.62  MgCO3:3H2O
Nsutite         -26.05   16.51   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -6.00  -52.30  -46.30  As2S3
Portlandite     -11.32   11.48   22.80  Ca(OH)2
Pyrite           10.93   -7.55  -18.48  FeS2
Pyrochroite      -4.63   10.57   15.20  Mn(OH)2
Pyrolusite      -24.87   16.51   41.38  MnO2
Realgar          -3.54  -23.48  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.52  -44.77  -20.25  FeAsO4:2H2O
Siderite         -0.02  -10.91  -10.89  FeCO3
Siderite(d)(3)   -0.46  -10.91  -10.45  FeCO3
Sulfur           -3.22  -18.25  -15.03  S
Thenardite      -14.00  -14.18   -0.18  Na2SO4
Thermonatrite   -13.05  -12.93    0.13  Na2CO3:H2O
Trona           -18.25  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.39  -11.95   -8.56  BaCO3

Reaction step 27.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 5.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.12   16.48   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.850e-002 -1.504e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.056e-002 -4.342e-005
Manganite          -11.83   13.51   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.325e-004  1.325e-004
Siderite(d)(3)      -0.43  -10.88  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.40  -11.96   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.459e-004  Surface charge, eq

Hfo_s         
 5.278e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.658e-006       0.883  4.658e-006      -5.332
Hfo_sOHCa+2      5.655e-007       0.107  5.655e-007      -6.248
Hfo_sOFe+        4.225e-008       0.008  4.225e-008      -7.374
Hfo_sOH2+        6.548e-009       0.001  6.548e-009      -8.184
Hfo_sOH          5.273e-009       0.001  5.274e-009      -8.278
Hfo_sOHBa+2      5.772e-010       0.000  5.772e-010      -9.239
Hfo_sO-          9.729e-011       0.000  9.729e-011     -10.012

Hfo           
 1.459e-004  Surface charge, eq

Hfo_w         
 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.489e-005       0.402  8.489e-005      -4.071
Hfo_wOH          6.836e-005       0.324  6.837e-005      -4.165
Hfo_wOMn+        4.797e-005       0.227  4.797e-005      -4.319
Hfo_wOFe+        5.111e-006       0.024  5.111e-006      -5.291
Hfo_wOCa+        1.742e-006       0.008  1.742e-006      -5.759
Hfo_wOMg+        1.572e-006       0.007  1.572e-006      -5.804
Hfo_wO-          1.261e-006       0.006  1.261e-006      -5.899
Hfo_wOFeOH       2.160e-007       0.001  2.160e-007      -6.666
Hfo_wH2AsO3      1.002e-008       0.000  1.002e-008      -7.999
Hfo_wOHSO4-2     6.568e-011       0.000  6.569e-011     -10.183
Hfo_wSO4-        4.088e-011       0.000  4.088e-011     -10.388
Hfo_wOBa+        2.570e-011       0.000  2.571e-011     -10.590
Hfo_wOHAsO4-3    1.737e-016       0.000  1.737e-016     -15.760
Hfo_wHAsO4-      5.996e-018       0.000  5.996e-018     -17.222
Hfo_wH2AsO4      2.409e-019       0.000  2.409e-019     -18.618



Mno           
-4.612e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.096e-024       0.000  7.096e-024     -23.149
Mno_O3HMn+       6.207e-026       0.000  6.207e-026     -25.207
Mno_O3-2         5.312e-026       0.000  5.312e-026     -25.275
Mno_O3Ca         4.403e-026       0.000  4.403e-026     -25.356
Mno_O3H-         1.165e-027       0.000  1.165e-027     -26.934
Mno_O3Na-        1.126e-027       0.000  1.126e-027     -26.948
Mno_O3Mg         8.494e-028       0.000  8.494e-028     -27.071
Mno_O3HCa+       3.360e-028       0.000  3.360e-028     -27.474
Mno_O3Ba         3.057e-028       0.000  3.057e-028     -27.515
Mno_O3HMg+       4.389e-030       0.000  4.389e-030     -29.358
Mno_O3HBa+       4.173e-030       0.000  4.173e-030     -29.380
Mno_O3HNa        2.304e-030       0.000  2.304e-030     -29.637
Mno_O3H2         1.918e-032       0.000  1.918e-032     -31.717
Mno_O3H3+        8.449e-038       0.000  8.449e-038     -37.073
Mno_O3H3Cl       2.111e-040       0.000  2.111e-040     -39.676

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.209e-007  3.209e-007
Ba               5.453e-007  5.452e-007
C                7.338e-003  7.338e-003
Ca               1.656e-003  1.656e-003
Cl               9.873e-005  9.873e-005
Fe               3.901e-005  3.900e-005
K                1.893e-005  1.893e-005
Mg               8.329e-005  8.329e-005
Mn               2.830e-004  2.830e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.196      Charge balance
                                       pe  =  -4.226      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.152e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.607e-003
                       Total CO2 (mol/kg)  =  4.968e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.465e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.05
                               Iterations  =  32
                                  Total H  = 1.110238e+002
                                  Total O  = 5.551922e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.708e-007  1.572e-007    -6.768    -6.804    -0.036
   H+                    6.862e-008  6.368e-008    -7.164    -7.196    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.209e-007
   AsS(OH)(HS)-          3.203e-007  2.948e-007    -6.494    -6.530    -0.036
   H3AsO3                5.695e-010  5.703e-010    -9.244    -9.244     0.001
   H2AsO3-               6.890e-012  6.340e-012   -11.162   -11.198    -0.036



   As3S4(HS)2-           1.790e-016  1.647e-016   -15.747   -15.783    -0.036
   H4AsO3+               1.955e-017  1.800e-017   -16.709   -16.745    -0.036
   HAsO3-2               2.770e-019  1.987e-019   -18.557   -18.702    -0.144
   AsO3-3                1.315e-027  6.224e-028   -26.881   -27.206    -0.325
As(5)           4.552e-018
   HAsO4-2               2.651e-018  1.901e-018   -17.577   -17.721    -0.144
   H2AsO4-               1.901e-018  1.750e-018   -17.721   -17.757    -0.036
   AsO4-3                1.412e-022  6.682e-023   -21.850   -22.175    -0.325
   H3AsO4                2.220e-023  2.223e-023   -22.654   -22.653     0.001
Ba              5.453e-007
   Ba+2                  5.292e-007  3.795e-007    -6.276    -6.421    -0.144
   BaHCO3+               1.548e-008  1.424e-008    -7.810    -7.846    -0.036
   BaCO3                 5.644e-010  5.652e-010    -9.248    -9.248     0.001
   BaSO4                 2.959e-011  2.964e-011   -10.529   -10.528     0.001
   BaOH+                 2.194e-013  2.019e-013   -12.659   -12.695    -0.036
C(-4)           2.371e-003
   CH4                   2.371e-003  2.374e-003    -2.625    -2.625     0.001
C(4)            4.968e-003
   HCO3-                 4.244e-003  3.915e-003    -2.372    -2.407    -0.035
   CO2                   5.599e-004  5.606e-004    -3.252    -3.251     0.001
   CaHCO3+               6.235e-005  5.737e-005    -4.205    -4.241    -0.036
   MnHCO3+               5.358e-005  4.930e-005    -4.271    -4.307    -0.036
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.982e-006  2.883e-006    -5.400    -5.540    -0.140
   MgHCO3+               2.902e-006  2.670e-006    -5.537    -5.573    -0.036
   FeHCO3+               1.934e-006  1.780e-006    -5.713    -5.750    -0.036
   NaHCO3                4.397e-007  4.403e-007    -6.357    -6.356     0.001
   FeCO3                 3.140e-007  3.145e-007    -6.503    -6.502     0.001
   MgCO3                 1.601e-007  1.604e-007    -6.796    -6.795     0.001
   BaHCO3+               1.548e-008  1.424e-008    -7.810    -7.846    -0.036
   NaCO3-                1.167e-008  1.074e-008    -7.933    -7.969    -0.036
   BaCO3                 5.644e-010  5.652e-010    -9.248    -9.248     0.001
Ca              1.656e-003
   Ca+2                  1.588e-003  1.149e-003    -2.799    -2.940    -0.141
   CaHCO3+               6.235e-005  5.737e-005    -4.205    -4.241    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.567e-008  3.572e-008    -7.448    -7.447     0.001
   CaOH+                 3.253e-009  2.994e-009    -8.488    -8.524    -0.036
   CaHSO4+               1.448e-014  1.333e-014   -13.839   -13.875    -0.036
Cl              9.873e-005
   Cl-                   9.867e-005  9.071e-005    -4.006    -4.042    -0.037
   MnCl+                 5.674e-008  5.221e-008    -7.246    -7.282    -0.036
   FeCl+                 6.187e-010  5.693e-010    -9.209    -9.245    -0.036
   MnCl2                 2.065e-012  2.067e-012   -11.685   -11.685     0.001
   MnCl3-                5.613e-017  5.165e-017   -16.251   -16.287    -0.036
   FeCl+2                9.868e-026  7.077e-026   -25.006   -25.150    -0.144
   FeCl2+                3.116e-029  2.867e-029   -28.506   -28.543    -0.036
   FeCl3                 2.597e-034  2.601e-034   -33.585   -33.585     0.001
Fe(2)           3.901e-005
   Fe(HS)2               3.008e-005  3.013e-005    -4.522    -4.521     0.001
   Fe+2                  6.341e-006  4.547e-006    -5.198    -5.342    -0.144
   FeHCO3+               1.934e-006  1.780e-006    -5.713    -5.750    -0.036
   FeCO3                 3.140e-007  3.145e-007    -6.503    -6.502     0.001
   Fe(HS)3-              3.074e-007  2.828e-007    -6.512    -6.548    -0.036
   FeOH+                 2.453e-008  2.258e-008    -7.610    -7.646    -0.036
   FeCl+                 6.187e-010  5.693e-010    -9.209    -9.245    -0.036
   FeSO4                 1.258e-010  1.260e-010    -9.900    -9.900     0.001
   Fe(OH)2               3.013e-012  3.017e-012   -11.521   -11.520     0.001
   Fe(OH)3-              1.912e-015  1.760e-015   -14.718   -14.755    -0.036
   FeHSO4+               5.731e-017  5.274e-017   -16.242   -16.278    -0.036
Fe(3)           4.273e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.480e-014  1.361e-014   -13.830   -13.866    -0.036
   Fe(OH)4-              4.285e-016  3.943e-016   -15.368   -15.404    -0.036
   FeOH+2                3.652e-018  2.619e-018   -17.437   -17.582    -0.144
   Fe+3                  5.459e-023  2.583e-023   -22.263   -22.588    -0.325



   FeCl+2                9.868e-026  7.077e-026   -25.006   -25.150    -0.144
   FeSO4+                4.797e-026  4.414e-026   -25.319   -25.355    -0.036
   FeCl2+                3.116e-029  2.867e-029   -28.506   -28.543    -0.036
   Fe(SO4)2-             1.635e-031  1.505e-031   -30.786   -30.823    -0.036
   FeHSO4+2              1.050e-032  7.527e-033   -31.979   -32.123    -0.144
   Fe2(OH)2+4            6.980e-034  1.846e-034   -33.156   -33.734    -0.578
   FeCl3                 2.597e-034  2.601e-034   -33.585   -33.585     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.377   -45.280    -0.903
H(0)            1.620e-009
   H2                    8.100e-010  8.111e-010    -9.092    -9.091     0.001
K               1.893e-005
   K+                    1.893e-005  1.740e-005    -4.723    -4.759    -0.037
   KSO4-                 2.070e-011  1.905e-011   -10.684   -10.720    -0.036
Mg              8.329e-005
   Mg+2                  8.023e-005  5.829e-005    -4.096    -4.234    -0.139
   MgHCO3+               2.902e-006  2.670e-006    -5.537    -5.573    -0.036
   MgCO3                 1.601e-007  1.604e-007    -6.796    -6.795     0.001
   MgOH+                 3.611e-009  3.323e-009    -8.442    -8.479    -0.036
   MgSO4                 2.126e-009  2.129e-009    -8.672    -8.672     0.001
Mn(2)           2.830e-004
   Mn+2                  1.970e-004  1.413e-004    -3.705    -3.850    -0.144
   MnHCO3+               5.358e-005  4.930e-005    -4.271    -4.307    -0.036
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   MnOH+                 6.196e-008  5.702e-008    -7.208    -7.244    -0.036
   MnCl+                 5.674e-008  5.221e-008    -7.246    -7.282    -0.036
   MnSO4                 3.910e-009  3.915e-009    -8.408    -8.407     0.001
   MnCl2                 2.065e-012  2.067e-012   -11.685   -11.685     0.001
   MnCl3-                5.613e-017  5.165e-017   -16.251   -16.287    -0.036
   Mn(OH)3-              9.418e-018  8.667e-018   -17.026   -17.062    -0.036
Mn(3)           5.489e-034
   Mn+3                  5.489e-034  2.598e-034   -33.260   -33.585    -0.325
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.480   -81.624    -0.144
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.198   -95.234    -0.036
Na              2.176e-004
   Na+                   2.172e-004  2.000e-004    -3.663    -3.699    -0.036
   NaHCO3                4.397e-007  4.403e-007    -6.357    -6.356     0.001
   NaCO3-                1.167e-008  1.074e-008    -7.933    -7.969    -0.036
   NaSO4-                1.697e-010  1.562e-010    -9.770    -9.806    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.199   -74.198     0.001
S(-2)           2.081e-004
   HS-                   9.369e-005  8.622e-005    -4.028    -4.064    -0.036
   H2S                   4.794e-005  4.801e-005    -4.319    -4.319     0.001
   Fe(HS)2               3.008e-005  3.013e-005    -4.522    -4.521     0.001
   S5-2                  4.557e-007  3.440e-007    -6.341    -6.463    -0.122
   AsS(OH)(HS)-          3.203e-007  2.948e-007    -6.494    -6.530    -0.036
   Fe(HS)3-              3.074e-007  2.828e-007    -6.512    -6.548    -0.036
   S4-2                  2.689e-007  2.007e-007    -6.570    -6.697    -0.127
   S6-2                  2.334e-007  1.781e-007    -6.632    -6.749    -0.117
   S-2                   2.280e-010  1.635e-010    -9.642    -9.786    -0.144
   S3-2                  9.596e-011  7.073e-011   -10.018   -10.150    -0.132
   S2-2                  5.501e-012  4.014e-012   -11.260   -11.396    -0.137
   As3S4(HS)2-           1.790e-016  1.647e-016   -15.747   -15.783    -0.036
S(6)            2.580e-007
   SO4-2                 2.160e-007  1.558e-007    -6.666    -6.807    -0.142
   CaSO4                 3.567e-008  3.572e-008    -7.448    -7.447     0.001
   MnSO4                 3.910e-009  3.915e-009    -8.408    -8.407     0.001
   MgSO4                 2.126e-009  2.129e-009    -8.672    -8.672     0.001
   NaSO4-                1.697e-010  1.562e-010    -9.770    -9.806    -0.036
   FeSO4                 1.258e-010  1.260e-010    -9.900    -9.900     0.001
   BaSO4                 2.959e-011  2.964e-011   -10.529   -10.528     0.001
   KSO4-                 2.070e-011  1.905e-011   -10.684   -10.720    -0.036
   HSO4-                 1.048e-012  9.648e-013   -11.979   -12.016    -0.036
   CaHSO4+               1.448e-014  1.333e-014   -13.839   -13.875    -0.036
   FeHSO4+               5.731e-017  5.274e-017   -16.242   -16.278    -0.036



   FeSO4+                4.797e-026  4.414e-026   -25.319   -25.355    -0.036
   Fe(SO4)2-             1.635e-031  1.505e-031   -30.786   -30.823    -0.036
   FeHSO4+2              1.050e-032  7.527e-033   -31.979   -32.123    -0.144

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.39   -9.75   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -9.22    0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.53  -45.31    8.23  As2O5
As2S3(am)        -7.37  -52.27  -44.90  As2S3
As_native        -5.62  -18.16  -12.53  As
Ba3(AsO4)2      -13.50  -63.61  -50.11  Ba3(AsO4)2
Barite           -3.26  -13.23   -9.97  BaSO4
Birnessite      -27.12   16.48   43.60  MnO2
Bixbyite        -23.38  -24.00   -0.61  Mn2O3
Brucite          -6.68   10.16   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.26  -53.17  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.24   -2.62   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -1.78   -3.25   -1.47  CO2
Dolomite         -1.16  -18.25  -17.09  CaMg(CO3)2
Dolomite(d)      -1.71  -18.25  -16.54  CaMg(CO3)2
Epsomite         -8.90  -11.04   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.70   -2.21   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.04  -37.99  -45.03  Fe3S4
Gypsum           -5.17   -9.75   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.32   -4.32   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -23.46   37.57   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.84  -37.80  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.18  -28.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.75  -42.96   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.62  -41.90   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.01  -45.40   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.44   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.75   -9.77   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -11.83   13.51   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.09  -14.21   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.88  -87.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.19  -55.90  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.64  -11.93    2.71  MnCl2:4H2O
MnS(Green)       -4.52   -0.72    3.80  MnS
MnSO4           -13.33  -10.66    2.67  MnSO4
Nahcolite        -5.56   -6.11   -0.55  NaHCO3
Natron          -11.63  -12.94   -1.31  Na2CO3:10H2O
Nesquehonite     -4.15   -9.77   -5.62  MgCO3:3H2O
Nsutite         -26.08   16.48   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.97  -52.27  -46.30  As2S3
Portlandite     -11.35   11.45   22.80  Ca(OH)2
Pyrite           10.95   -7.53  -18.48  FeS2



Pyrochroite      -4.66   10.54   15.20  Mn(OH)2
Pyrolusite      -24.90   16.48   41.38  MnO2
Realgar          -3.53  -23.47  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite          0.01  -10.88  -10.89  FeCO3
Siderite(d)(3)   -0.43  -10.88  -10.45  FeCO3
Sulfur           -3.21  -18.24  -15.03  S
Thenardite      -14.03  -14.21   -0.18  Na2SO4
Thermonatrite   -13.06  -12.94    0.13  Na2CO3:H2O
Trona           -18.25  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.40  -11.96   -8.56  BaCO3

Reaction step 28.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.15   16.46   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.845e-002 -1.548e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.542e-005
Manganite          -11.86   13.48   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.265e-004  1.265e-004
Siderite(d)(3)      -0.40  -10.85  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.41  -11.97   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.469e-004  Surface charge, eq

Hfo_s         
 5.277e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.631e-006       0.877  4.631e-006      -5.334
Hfo_sOHCa+2      5.886e-007       0.112  5.886e-007      -6.230
Hfo_sOFe+        4.487e-008       0.009  4.487e-008      -7.348
Hfo_sOH2+        6.979e-009       0.001  6.979e-009      -8.156
Hfo_sOH          5.367e-009       0.001  5.368e-009      -8.270
Hfo_sOHBa+2      5.850e-010       0.000  5.850e-010      -9.233
Hfo_sO-          9.457e-011       0.000  9.457e-011     -10.024

Hfo           



 1.469e-004  Surface charge, eq
Hfo_w         

 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.765e-005       0.415  8.765e-005      -4.057
Hfo_wOH          6.741e-005       0.319  6.742e-005      -4.171
Hfo_wOMn+        4.620e-005       0.219  4.620e-005      -4.335
Hfo_wOFe+        5.259e-006       0.025  5.259e-006      -5.279
Hfo_wOCa+        1.678e-006       0.008  1.678e-006      -5.775
Hfo_wOMg+        1.476e-006       0.007  1.476e-006      -5.831
Hfo_wO-          1.188e-006       0.006  1.188e-006      -5.925
Hfo_wOFeOH       2.122e-007       0.001  2.122e-007      -6.673
Hfo_wH2AsO3      9.977e-009       0.000  9.978e-009      -8.001
Hfo_wOHSO4-2     6.187e-011       0.000  6.188e-011     -10.208
Hfo_wSO4-        4.033e-011       0.000  4.033e-011     -10.394
Hfo_wOBa+        2.411e-011       0.000  2.411e-011     -10.618
Hfo_wOHAsO4-3    1.516e-016       0.000  1.517e-016     -15.819
Hfo_wHAsO4-      5.740e-018       0.000  5.740e-018     -17.241
Hfo_wH2AsO4      2.415e-019       0.000  2.415e-019     -18.617

Mno           
-5.461e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.492e-024       0.000  9.492e-024     -23.023
Mno_O3HMn+       8.693e-026       0.000  8.694e-026     -25.061
Mno_O3-2         6.948e-026       0.000  6.948e-026     -25.158
Mno_O3Ca         5.890e-026       0.000  5.890e-026     -25.230
Mno_O3H-         1.595e-027       0.000  1.595e-027     -26.797
Mno_O3Na-        1.472e-027       0.000  1.472e-027     -26.832
Mno_O3Mg         1.108e-027       0.000  1.108e-027     -26.956
Mno_O3HCa+       4.706e-028       0.000  4.706e-028     -27.327
Mno_O3Ba         3.982e-028       0.000  3.982e-028     -27.400
Mno_O3HMg+       5.994e-030       0.000  5.994e-030     -29.222
Mno_O3HBa+       5.691e-030       0.000  5.691e-030     -29.245
Mno_O3HNa        3.153e-030       0.000  3.153e-030     -29.501
Mno_O3H2         2.750e-032       0.000  2.750e-032     -31.561
Mno_O3H3+        1.269e-037       0.000  1.269e-037     -36.897
Mno_O3H3Cl       3.167e-040       0.000  3.167e-040     -39.499

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.210e-007  3.210e-007
Ba               5.453e-007  5.452e-007
C                7.589e-003  7.589e-003
Ca               1.701e-003  1.701e-003
Cl               9.873e-005  9.873e-005
Fe               4.086e-005  4.086e-005
K                1.893e-005  1.893e-005
Mg               8.339e-005  8.339e-005
Mn               2.908e-004  2.908e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.176      Charge balance
                                       pe  =  -4.204      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.301e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.717e-003
                       Total CO2 (mol/kg)  =  5.119e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.476e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.97
                               Iterations  =  42
                                  Total H  = 1.110242e+002
                                  Total O  = 5.551958e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.633e-007  1.501e-007    -6.787    -6.824    -0.036
   H+                    7.190e-008  6.668e-008    -7.143    -7.176    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.204e-007  2.946e-007    -6.494    -6.531    -0.036
   H3AsO3                5.749e-010  5.757e-010    -9.240    -9.240     0.001
   H2AsO3-               6.648e-012  6.112e-012   -11.177   -11.214    -0.036
   As3S4(HS)2-           1.960e-016  1.802e-016   -15.708   -15.744    -0.036
   H4AsO3+               2.069e-017  1.902e-017   -16.684   -16.721    -0.036
   HAsO3-2               2.559e-019  1.829e-019   -18.592   -18.738    -0.146
   AsO3-3                1.166e-027  5.472e-028   -26.933   -27.262    -0.328
As(5)           4.314e-018
   HAsO4-2               2.466e-018  1.762e-018   -17.608   -17.754    -0.146
   H2AsO4-               1.848e-018  1.699e-018   -17.733   -17.770    -0.036
   AsO4-3                1.260e-022  5.917e-023   -21.899   -22.228    -0.328
   H3AsO4                2.257e-023  2.260e-023   -22.647   -22.646     0.001
Ba              5.453e-007
   Ba+2                  5.289e-007  3.779e-007    -6.277    -6.423    -0.146
   BaHCO3+               1.579e-008  1.452e-008    -7.802    -7.838    -0.036
   BaCO3                 5.496e-010  5.504e-010    -9.260    -9.259     0.001
   BaSO4                 2.815e-011  2.819e-011   -10.550   -10.550     0.001
   BaOH+                 2.088e-013  1.920e-013   -12.680   -12.717    -0.036
C(-4)           2.470e-003
   CH4                   2.470e-003  2.474e-003    -2.607    -2.607     0.001
C(4)            5.119e-003
   HCO3-                 4.349e-003  4.008e-003    -2.362    -2.397    -0.035
   CO2                   6.002e-004  6.010e-004    -3.222    -3.221     0.001
   CaHCO3+               6.534e-005  6.008e-005    -4.185    -4.221    -0.036
   MnHCO3+               5.615e-005  5.163e-005    -4.251    -4.287    -0.036
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.907e-006  2.819e-006    -5.408    -5.550    -0.142
   MgHCO3+               2.965e-006  2.726e-006    -5.528    -5.564    -0.036
   FeHCO3+               2.166e-006  1.991e-006    -5.664    -5.701    -0.036
   NaHCO3                4.498e-007  4.504e-007    -6.347    -6.346     0.001
   FeCO3                 3.355e-007  3.359e-007    -6.474    -6.474     0.001
   MgCO3                 1.561e-007  1.564e-007    -6.807    -6.806     0.001
   BaHCO3+               1.579e-008  1.452e-008    -7.802    -7.838    -0.036
   NaCO3-                1.141e-008  1.049e-008    -7.943    -7.979    -0.036
   BaCO3                 5.496e-010  5.504e-010    -9.260    -9.259     0.001
Ca              1.701e-003
   Ca+2                  1.630e-003  1.175e-003    -2.788    -2.930    -0.142
   CaHCO3+               6.534e-005  6.008e-005    -4.185    -4.221    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.485e-008  3.490e-008    -7.458    -7.457     0.001
   CaOH+                 3.180e-009  2.924e-009    -8.498    -8.534    -0.036
   CaHSO4+               1.483e-014  1.363e-014   -13.829   -13.865    -0.036
Cl              9.873e-005
   Cl-                   9.867e-005  9.062e-005    -4.006    -4.043    -0.037
   MnCl+                 5.803e-008  5.335e-008    -7.236    -7.273    -0.036
   FeCl+                 6.759e-010  6.215e-010    -9.170    -9.207    -0.036
   MnCl2                 2.107e-012  2.110e-012   -11.676   -11.676     0.001



   MnCl3-                5.729e-017  5.268e-017   -16.242   -16.278    -0.036
   FeCl+2                1.136e-025  8.117e-026   -24.945   -25.091    -0.146
   FeCl2+                3.574e-029  3.286e-029   -28.447   -28.483    -0.036
   FeCl3                 2.973e-034  2.978e-034   -33.527   -33.526     0.001
Fe(2)           4.086e-005
   Fe(HS)2               3.107e-005  3.112e-005    -4.508    -4.507     0.001
   Fe+2                  6.952e-006  4.968e-006    -5.158    -5.304    -0.146
   FeHCO3+               2.166e-006  1.991e-006    -5.664    -5.701    -0.036
   FeCO3                 3.355e-007  3.359e-007    -6.474    -6.474     0.001
   Fe(HS)3-              3.090e-007  2.841e-007    -6.510    -6.547    -0.036
   FeOH+                 2.562e-008  2.356e-008    -7.591    -7.628    -0.036
   FeCl+                 6.759e-010  6.215e-010    -9.170    -9.207    -0.036
   FeSO4                 1.313e-010  1.315e-010    -9.882    -9.881     0.001
   Fe(OH)2               3.002e-012  3.006e-012   -11.523   -11.522     0.001
   Fe(OH)3-              1.821e-015  1.675e-015   -14.740   -14.776    -0.036
   FeHSO4+               6.269e-017  5.764e-017   -16.203   -16.239    -0.036
Fe(3)           4.342e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.551e-014  1.426e-014   -13.810   -13.846    -0.036
   Fe(OH)4-              4.096e-016  3.766e-016   -15.388   -15.424    -0.036
   FeOH+2                4.018e-018  2.871e-018   -17.396   -17.542    -0.146
   Fe+3                  6.318e-023  2.966e-023   -22.199   -22.528    -0.328
   FeCl+2                1.136e-025  8.117e-026   -24.945   -25.091    -0.146
   FeSO4+                5.265e-026  4.841e-026   -25.279   -25.315    -0.036
   FeCl2+                3.574e-029  3.286e-029   -28.447   -28.483    -0.036
   Fe(SO4)2-             1.715e-031  1.576e-031   -30.766   -30.802    -0.036
   FeHSO4+2              1.210e-032  8.644e-033   -31.917   -32.063    -0.146
   Fe2(OH)2+4            8.512e-034  2.219e-034   -33.070   -33.654    -0.584
   FeCl3                 2.973e-034  2.978e-034   -33.527   -33.526     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.268   -45.180    -0.912
H(0)            1.608e-009
   H2                    8.042e-010  8.054e-010    -9.095    -9.094     0.001
K               1.893e-005
   K+                    1.893e-005  1.738e-005    -4.723    -4.760    -0.037
   KSO4-                 1.977e-011  1.818e-011   -10.704   -10.740    -0.036
Mg              8.339e-005
   Mg+2                  8.026e-005  5.812e-005    -4.095    -4.236    -0.140
   MgHCO3+               2.965e-006  2.726e-006    -5.528    -5.564    -0.036
   MgCO3                 1.561e-007  1.564e-007    -6.807    -6.806     0.001
   MgOH+                 3.442e-009  3.164e-009    -8.463    -8.500    -0.036
   MgSO4                 2.025e-009  2.028e-009    -8.694    -8.693     0.001
Mn(2)           2.908e-004
   Mn+2                  2.022e-004  1.445e-004    -3.694    -3.840    -0.146
   MnHCO3+               5.615e-005  5.163e-005    -4.251    -4.287    -0.036
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   MnOH+                 6.058e-008  5.570e-008    -7.218    -7.254    -0.036
   MnCl+                 5.803e-008  5.335e-008    -7.236    -7.273    -0.036
   MnSO4                 3.820e-009  3.825e-009    -8.418    -8.417     0.001
   MnCl2                 2.107e-012  2.110e-012   -11.676   -11.676     0.001
   MnCl3-                5.729e-017  5.268e-017   -16.242   -16.278    -0.036
   Mn(OH)3-              8.397e-018  7.721e-018   -17.076   -17.112    -0.036
Mn(3)           5.947e-034
   Mn+3                  5.947e-034  2.792e-034   -33.226   -33.554    -0.328
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.542   -81.688    -0.146
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.240   -95.276    -0.036
Na              2.176e-004
   Na+                   2.172e-004  1.998e-004    -3.663    -3.699    -0.036
   NaHCO3                4.498e-007  4.504e-007    -6.347    -6.346     0.001
   NaCO3-                1.141e-008  1.049e-008    -7.943    -7.979    -0.036
   NaSO4-                1.621e-010  1.491e-010    -9.790    -9.827    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.193   -74.192     0.001
S(-2)           2.081e-004
   HS-                   9.118e-005  8.383e-005    -4.040    -4.077    -0.036
   H2S                   4.881e-005  4.888e-005    -4.312    -4.311     0.001



   Fe(HS)2               3.107e-005  3.112e-005    -4.508    -4.507     0.001
   S5-2                  4.242e-007  3.195e-007    -6.372    -6.496    -0.123
   AsS(OH)(HS)-          3.204e-007  2.946e-007    -6.494    -6.531    -0.036
   Fe(HS)3-              3.090e-007  2.841e-007    -6.510    -6.547    -0.036
   S4-2                  2.504e-007  1.864e-007    -6.601    -6.730    -0.128
   S6-2                  2.172e-007  1.654e-007    -6.663    -6.782    -0.118
   S-2                   2.125e-010  1.518e-010    -9.673    -9.819    -0.146
   S3-2                  8.938e-011  6.568e-011   -10.049   -10.183    -0.134
   S2-2                  5.125e-012  3.727e-012   -11.290   -11.429    -0.138
   As3S4(HS)2-           1.960e-016  1.802e-016   -15.708   -15.744    -0.036
S(6)            2.481e-007
   SO4-2                 2.070e-007  1.489e-007    -6.684    -6.827    -0.143
   CaSO4                 3.485e-008  3.490e-008    -7.458    -7.457     0.001
   MnSO4                 3.820e-009  3.825e-009    -8.418    -8.417     0.001
   MgSO4                 2.025e-009  2.028e-009    -8.694    -8.693     0.001
   NaSO4-                1.621e-010  1.491e-010    -9.790    -9.827    -0.036
   FeSO4                 1.313e-010  1.315e-010    -9.882    -9.881     0.001
   BaSO4                 2.815e-011  2.819e-011   -10.550   -10.550     0.001
   KSO4-                 1.977e-011  1.818e-011   -10.704   -10.740    -0.036
   HSO4-                 1.050e-012  9.650e-013   -11.979   -12.015    -0.036
   CaHSO4+               1.483e-014  1.363e-014   -13.829   -13.865    -0.036
   FeHSO4+               6.269e-017  5.764e-017   -16.203   -16.239    -0.036
   FeSO4+                5.265e-026  4.841e-026   -25.279   -25.315    -0.036
   Fe(SO4)2-             1.715e-031  1.576e-031   -30.766   -30.802    -0.036
   FeHSO4+2              1.210e-032  8.644e-033   -31.917   -32.063    -0.146

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.40   -9.76   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.10  -18.48   -1.38  As2O3
Artinite         -9.27    0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.52  -45.29    8.23  As2O5
As2S3(am)        -7.34  -52.24  -44.90  As2S3
As_native        -5.62  -18.16  -12.53  As
Ba3(AsO4)2      -13.61  -63.72  -50.11  Ba3(AsO4)2
Barite           -3.28  -13.25   -9.97  BaSO4
Birnessite      -27.15   16.46   43.60  MnO2
Bixbyite        -23.44  -24.05   -0.61  Mn2O3
Brucite          -6.72   10.12   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.34  -53.25  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.25   -2.61   -2.86  CH4
Claudetite      -17.14  -18.48   -1.34  As2O3
CO2(g)           -1.75   -3.22   -1.47  CO2
Dolomite         -1.18  -18.27  -17.09  CaMg(CO3)2
Dolomite(d)      -1.73  -18.27  -16.54  CaMg(CO3)2
Epsomite         -8.92  -11.06   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.20   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.07  -37.96  -45.03  Fe3S4
Gypsum           -5.18   -9.76   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.31   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -23.55   37.48   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.87  -37.84  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.26  -29.03   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.56  -43.39   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.73  -42.94   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -36.60  -41.88   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.97  -45.36   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.44   -2.20   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.76   -9.79   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -11.86   13.48   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.11  -14.23   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.88  -87.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.27  -55.98  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.64  -11.93    2.71  MnCl2:4H2O
MnS(Green)       -4.54   -0.74    3.80  MnS
MnSO4           -13.34  -10.67    2.67  MnSO4
Nahcolite        -5.55   -6.10   -0.55  NaHCO3
Natron          -11.64  -12.95   -1.31  Na2CO3:10H2O
Nesquehonite     -4.16   -9.79   -5.62  MgCO3:3H2O
Nsutite         -26.11   16.46   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.94  -52.24  -46.30  As2S3
Portlandite     -11.38   11.42   22.80  Ca(OH)2
Pyrite           10.97   -7.51  -18.48  FeS2
Pyrochroite      -4.69   10.51   15.20  Mn(OH)2
Pyrolusite      -24.92   16.46   41.38  MnO2
Realgar          -3.52  -23.46  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite          0.04  -10.85  -10.89  FeCO3
Siderite(d)(3)   -0.40  -10.85  -10.45  FeCO3
Sulfur           -3.20  -18.23  -15.03  S
Thenardite      -14.05  -14.23   -0.18  Na2SO4
Thermonatrite   -13.07  -12.95    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.41  -11.97   -8.56  BaCO3

Reaction step 29.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.17   16.43   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.841e-002 -1.592e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.741e-005
Manganite          -11.88   13.46   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.205e-004  1.205e-004
Siderite(d)(3)      -0.38  -10.83  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.42  -11.98   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.480e-004  Surface charge, eq

Hfo_s         
 5.276e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.604e-006       0.873  4.604e-006      -5.337
Hfo_sOHCa+2      6.115e-007       0.116  6.115e-007      -6.214
Hfo_sOFe+        4.752e-008       0.009  4.752e-008      -7.323
Hfo_sOH2+        7.416e-009       0.001  7.416e-009      -8.130
Hfo_sOH          5.458e-009       0.001  5.458e-009      -8.263
Hfo_sOHBa+2      5.925e-010       0.000  5.925e-010      -9.227
Hfo_sO-          9.202e-011       0.000  9.202e-011     -10.036

Hfo           
 1.480e-004  Surface charge, eq

Hfo_w         
 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.031e-005       0.428  9.031e-005      -4.044
Hfo_wOH          6.646e-005       0.315  6.647e-005      -4.177
Hfo_wOMn+        4.453e-005       0.211  4.453e-005      -4.351
Hfo_wOFe+        5.400e-006       0.026  5.400e-006      -5.268
Hfo_wOCa+        1.618e-006       0.008  1.618e-006      -5.791
Hfo_wOMg+        1.389e-006       0.007  1.389e-006      -5.857
Hfo_wO-          1.121e-006       0.005  1.121e-006      -5.951
Hfo_wOFeOH       2.085e-007       0.001  2.086e-007      -6.681
Hfo_wH2AsO3      9.937e-009       0.000  9.937e-009      -8.003
Hfo_wOHSO4-2     5.835e-011       0.000  5.835e-011     -10.234
Hfo_wSO4-        3.974e-011       0.000  3.974e-011     -10.401
Hfo_wOBa+        2.265e-011       0.000  2.265e-011     -10.645
Hfo_wOHAsO4-3    1.332e-016       0.000  1.332e-016     -15.875
Hfo_wHAsO4-      5.507e-018       0.000  5.508e-018     -17.259
Hfo_wH2AsO4      2.422e-019       0.000  2.422e-019     -18.616

Mno           
-4.210e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.374e-024       0.000  8.375e-024     -23.077
Mno_O3HMn+       8.015e-026       0.000  8.016e-026     -25.096
Mno_O3-2         6.000e-026       0.000  6.000e-026     -25.222
Mno_O3Ca         5.196e-026       0.000  5.196e-026     -25.284
Mno_O3H-         1.439e-027       0.000  1.440e-027     -26.842
Mno_O3Na-        1.270e-027       0.000  1.270e-027     -26.896
Mno_O3Mg         9.538e-028       0.000  9.539e-028     -27.021
Mno_O3HCa+       4.339e-028       0.000  4.339e-028     -27.363
Mno_O3Ba         3.424e-028       0.000  3.425e-028     -27.465
Mno_O3HMg+       5.394e-030       0.000  5.394e-030     -29.268
Mno_O3HBa+       5.115e-030       0.000  5.115e-030     -29.291
Mno_O3HNa        2.842e-030       0.000  2.842e-030     -29.546
Mno_O3H2         2.593e-032       0.000  2.594e-032     -31.586
Mno_O3H3+        1.250e-037       0.000  1.250e-037     -36.903
Mno_O3H3Cl       3.118e-040       0.000  3.118e-040     -39.506



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.210e-007  3.210e-007
Ba               5.452e-007  5.452e-007
C                7.839e-003  7.839e-003
Ca               1.744e-003  1.744e-003
Cl               9.873e-005  9.873e-005
Fe               4.271e-005  4.271e-005
K                1.893e-005  1.893e-005
Mg               8.348e-005  8.347e-005
Mn               2.985e-004  2.985e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.157      Charge balance
                                       pe  =  -4.183      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.447e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.825e-003
                       Total CO2 (mol/kg)  =  5.269e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.486e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.89
                               Iterations  =  40
                                  Total H  = 1.110246e+002
                                  Total O  = 5.551993e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.564e-007  1.436e-007    -6.806    -6.843    -0.037
   H+                    7.520e-008  6.969e-008    -7.124    -7.157    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.204e-007  2.943e-007    -6.494    -6.531    -0.037
   H3AsO3                5.807e-010  5.815e-010    -9.236    -9.235     0.001
   H2AsO3-               6.431e-012  5.908e-012   -11.192   -11.229    -0.037
   As3S4(HS)2-           2.138e-016  1.964e-016   -15.670   -15.707    -0.037
   H4AsO3+               2.186e-017  2.008e-017   -16.660   -16.697    -0.037
   HAsO3-2               2.376e-019  1.692e-019   -18.624   -18.772    -0.147
   AsO3-3                1.040e-027  4.843e-028   -26.983   -27.315    -0.332
As(5)           4.104e-018
   HAsO4-2               2.305e-018  1.641e-018   -17.637   -17.785    -0.147
   H2AsO4-               1.800e-018  1.653e-018   -17.745   -17.782    -0.037
   AsO4-3                1.132e-022  5.272e-023   -21.946   -22.278    -0.332
   H3AsO4                2.295e-023  2.298e-023   -22.639   -22.639     0.001
Ba              5.452e-007
   Ba+2                  5.286e-007  3.764e-007    -6.277    -6.424    -0.147
   BaHCO3+               1.610e-008  1.479e-008    -7.793    -7.830    -0.037
   BaCO3                 5.357e-010  5.365e-010    -9.271    -9.270     0.001
   BaSO4                 2.682e-011  2.686e-011   -10.572   -10.571     0.001
   BaOH+                 1.992e-013  1.830e-013   -12.701   -12.738    -0.037
C(-4)           2.570e-003
   CH4                   2.570e-003  2.574e-003    -2.590    -2.589     0.001
C(4)            5.269e-003
   HCO3-                 4.452e-003  4.100e-003    -2.351    -2.387    -0.036
   CO2                   6.415e-004  6.425e-004    -3.193    -3.192     0.001
   CaHCO3+               6.834e-005  6.278e-005    -4.165    -4.202    -0.037
   MnHCO3+               5.873e-005  5.395e-005    -4.231    -4.268    -0.037
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001



   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.837e-006  2.759e-006    -5.416    -5.559    -0.143
   MgHCO3+               3.027e-006  2.780e-006    -5.519    -5.556    -0.037
   FeHCO3+               2.413e-006  2.217e-006    -5.617    -5.654    -0.037
   NaHCO3                4.596e-007  4.603e-007    -6.338    -6.337     0.001
   FeCO3                 3.574e-007  3.579e-007    -6.447    -6.446     0.001
   MgCO3                 1.524e-007  1.526e-007    -6.817    -6.816     0.001
   BaHCO3+               1.610e-008  1.479e-008    -7.793    -7.830    -0.037
   NaCO3-                1.117e-008  1.026e-008    -7.952    -7.989    -0.037
   BaCO3                 5.357e-010  5.365e-010    -9.271    -9.270     0.001
Ca              1.744e-003
   Ca+2                  1.671e-003  1.201e-003    -2.777    -2.921    -0.143
   CaHCO3+               6.834e-005  6.278e-005    -4.165    -4.202    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.406e-008  3.411e-008    -7.468    -7.467     0.001
   CaOH+                 3.112e-009  2.859e-009    -8.507    -8.544    -0.037
   CaHSO4+               1.516e-014  1.392e-014   -13.819   -13.856    -0.037
Cl              9.873e-005
   Cl-                   9.867e-005  9.054e-005    -4.006    -4.043    -0.037
   MnCl+                 5.928e-008  5.446e-008    -7.227    -7.264    -0.037
   FeCl+                 7.357e-010  6.758e-010    -9.133    -9.170    -0.037
   MnCl2                 2.149e-012  2.152e-012   -11.668   -11.667     0.001
   MnCl3-                5.843e-017  5.367e-017   -16.233   -16.270    -0.037
   FeCl+2                1.300e-025  9.256e-026   -24.886   -25.034    -0.147
   FeCl2+                4.075e-029  3.743e-029   -28.390   -28.427    -0.037
   FeCl3                 3.384e-034  3.389e-034   -33.471   -33.470     0.001
Fe(2)           4.271e-005
   Fe(HS)2               3.201e-005  3.206e-005    -4.495    -4.494     0.001
   Fe+2                  7.594e-006  5.407e-006    -5.120    -5.267    -0.147
   FeHCO3+               2.413e-006  2.217e-006    -5.617    -5.654    -0.037
   FeCO3                 3.574e-007  3.579e-007    -6.447    -6.446     0.001
   Fe(HS)3-              3.100e-007  2.847e-007    -6.509    -6.546    -0.037
   FeOH+                 2.671e-008  2.453e-008    -7.573    -7.610    -0.037
   FeCl+                 7.357e-010  6.758e-010    -9.133    -9.170    -0.037
   FeSO4                 1.367e-010  1.369e-010    -9.864    -9.864     0.001
   Fe(OH)2               2.992e-012  2.996e-012   -11.524   -11.523     0.001
   Fe(OH)3-              1.739e-015  1.597e-015   -14.760   -14.797    -0.037
   FeHSO4+               6.827e-017  6.271e-017   -16.166   -16.203    -0.037
Fe(3)           4.411e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.622e-014  1.490e-014   -13.790   -13.827    -0.037
   Fe(OH)4-              3.923e-016  3.603e-016   -15.406   -15.443    -0.037
   FeOH+2                4.404e-018  3.136e-018   -17.356   -17.504    -0.147
   Fe+3                  7.268e-023  3.385e-023   -22.139   -22.470    -0.332
   FeCl+2                1.300e-025  9.256e-026   -24.886   -25.034    -0.147
   FeSO4+                5.753e-026  5.285e-026   -25.240   -25.277    -0.037
   FeCl2+                4.075e-029  3.743e-029   -28.390   -28.427    -0.037
   Fe(SO4)2-             1.792e-031  1.646e-031   -30.747   -30.784    -0.037
   FeHSO4+2              1.385e-032  9.861e-033   -31.859   -32.006    -0.147
   Fe2(OH)2+4            1.030e-033  2.647e-034   -32.987   -33.577    -0.590
   FeCl3                 3.384e-034  3.389e-034   -33.471   -33.470     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.162   -45.084    -0.922
H(0)            1.598e-009
   H2                    7.988e-010  8.000e-010    -9.098    -9.097     0.001
K               1.893e-005
   K+                    1.893e-005  1.737e-005    -4.723    -4.760    -0.037
   KSO4-                 1.891e-011  1.737e-011   -10.723   -10.760    -0.037
Mg              8.348e-005
   Mg+2                  8.029e-005  5.796e-005    -4.095    -4.237    -0.142
   MgHCO3+               3.027e-006  2.780e-006    -5.519    -5.556    -0.037
   MgCO3                 1.524e-007  1.526e-007    -6.817    -6.816     0.001
   MgOH+                 3.287e-009  3.019e-009    -8.483    -8.520    -0.037
   MgSO4                 1.932e-009  1.934e-009    -8.714    -8.713     0.001
Mn(2)           2.985e-004
   Mn+2                  2.074e-004  1.476e-004    -3.683    -3.831    -0.147
   MnHCO3+               5.873e-005  5.395e-005    -4.231    -4.268    -0.037
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001



   MnCl+                 5.928e-008  5.446e-008    -7.227    -7.264    -0.037
   MnOH+                 5.928e-008  5.445e-008    -7.227    -7.264    -0.037
   MnSO4                 3.733e-009  3.738e-009    -8.428    -8.427     0.001
   MnCl2                 2.149e-012  2.152e-012   -11.668   -11.667     0.001
   MnCl3-                5.843e-017  5.367e-017   -16.233   -16.270    -0.037
   Mn(OH)3-              7.524e-018  6.911e-018   -17.124   -17.160    -0.037
Mn(3)           6.422e-034
   Mn+3                  6.422e-034  2.991e-034   -33.192   -33.524    -0.332
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.602   -81.750    -0.147
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.280   -95.317    -0.037
Na              2.176e-004
   Na+                   2.172e-004  1.996e-004    -3.663    -3.700    -0.037
   NaHCO3                4.596e-007  4.603e-007    -6.338    -6.337     0.001
   NaCO3-                1.117e-008  1.026e-008    -7.952    -7.989    -0.037
   NaSO4-                1.551e-010  1.425e-010    -9.809    -9.846    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.187   -74.186     0.001
S(-2)           2.081e-004
   HS-                   8.879e-005  8.156e-005    -4.052    -4.089    -0.037
   H2S                   4.962e-005  4.970e-005    -4.304    -4.304     0.001
   Fe(HS)2               3.201e-005  3.206e-005    -4.495    -4.494     0.001
   S5-2                  3.959e-007  2.974e-007    -6.402    -6.527    -0.124
   AsS(OH)(HS)-          3.204e-007  2.943e-007    -6.494    -6.531    -0.037
   Fe(HS)3-              3.100e-007  2.847e-007    -6.509    -6.546    -0.037
   S4-2                  2.338e-007  1.735e-007    -6.631    -6.761    -0.129
   S6-2                  2.027e-007  1.539e-007    -6.693    -6.813    -0.119
   S-2                   1.985e-010  1.414e-010    -9.702    -9.850    -0.147
   S3-2                  8.345e-011  6.114e-011   -10.079   -10.214    -0.135
   S2-2                  4.786e-012  3.470e-012   -11.320   -11.460    -0.140
   As3S4(HS)2-           2.138e-016  1.964e-016   -15.670   -15.707    -0.037
S(6)            2.388e-007
   SO4-2                 1.987e-007  1.424e-007    -6.702    -6.847    -0.145
   CaSO4                 3.406e-008  3.411e-008    -7.468    -7.467     0.001
   MnSO4                 3.733e-009  3.738e-009    -8.428    -8.427     0.001
   MgSO4                 1.932e-009  1.934e-009    -8.714    -8.713     0.001
   NaSO4-                1.551e-010  1.425e-010    -9.809    -9.846    -0.037
   FeSO4                 1.367e-010  1.369e-010    -9.864    -9.864     0.001
   BaSO4                 2.682e-011  2.686e-011   -10.572   -10.571     0.001
   KSO4-                 1.891e-011  1.737e-011   -10.723   -10.760    -0.037
   HSO4-                 1.050e-012  9.646e-013   -11.979   -12.016    -0.037
   CaHSO4+               1.516e-014  1.392e-014   -13.819   -13.856    -0.037
   FeHSO4+               6.827e-017  6.271e-017   -16.166   -16.203    -0.037
   FeSO4+                5.753e-026  5.285e-026   -25.240   -25.277    -0.037
   Fe(SO4)2-             1.792e-031  1.646e-031   -30.747   -30.784    -0.037
   FeHSO4+2              1.385e-032  9.861e-033   -31.859   -32.006    -0.147

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.41   -9.77   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.09  -18.47   -1.38  As2O3
Artinite         -9.32    0.28    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.50  -45.28    8.23  As2O5
As2S3(am)        -7.31  -52.21  -44.90  As2S3
As_native        -5.62  -18.16  -12.53  As
Ba3(AsO4)2      -13.72  -63.83  -50.11  Ba3(AsO4)2
Barite           -3.30  -13.27   -9.97  BaSO4
Birnessite      -27.17   16.43   43.60  MnO2
Bixbyite        -23.50  -24.11   -0.61  Mn2O3
Brucite          -6.76   10.08   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.41  -53.32  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.27   -2.59   -2.86  CH4



Claudetite      -17.13  -18.47   -1.34  As2O3
CO2(g)           -1.72   -3.19   -1.47  CO2
Dolomite         -1.19  -18.28  -17.09  CaMg(CO3)2
Dolomite(d)      -1.74  -18.28  -16.54  CaMg(CO3)2
Epsomite         -8.94  -11.08   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.20   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.10  -37.93  -45.03  Fe3S4
Gypsum           -5.19   -9.77   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.31   -4.30   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -23.63   37.40   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.90  -37.87  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.35  -29.11   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.54  -43.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.93  -45.32   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.20   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.77   -9.80   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -11.88   13.46   25.34  MnOOH
Melanterite      -9.90  -12.11   -2.21  FeSO4:7H2O
Mirabilite      -13.13  -14.25   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.88  -87.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.34  -56.05  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.63  -11.92    2.71  MnCl2:4H2O
MnS(Green)       -4.56   -0.76    3.80  MnS
MnSO4           -13.35  -10.68    2.67  MnSO4
Nahcolite        -5.54   -6.09   -0.55  NaHCO3
Natron          -11.65  -12.96   -1.31  Na2CO3:10H2O
Nesquehonite     -4.18   -9.80   -5.62  MgCO3:3H2O
Nsutite         -26.13   16.43   42.56  MnO2
O2(g)           -71.29  -74.19   -2.89  O2
Orpiment         -5.91  -52.21  -46.30  As2S3
Portlandite     -11.41   11.39   22.80  Ca(OH)2
Pyrite           10.98   -7.50  -18.48  FeS2
Pyrochroite      -4.72   10.48   15.20  Mn(OH)2
Pyrolusite      -24.95   16.43   41.38  MnO2
Realgar          -3.51  -23.45  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.50  -44.75  -20.25  FeAsO4:2H2O
Siderite          0.06  -10.83  -10.89  FeCO3
Siderite(d)(3)   -0.38  -10.83  -10.45  FeCO3
Sulfur           -3.19  -18.22  -15.03  S
Thenardite      -14.07  -14.25   -0.18  Na2SO4
Thermonatrite   -13.08  -12.96    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.42  -11.98   -8.56  BaCO3

Reaction step 30.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 6.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.20   16.40   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.836e-002 -1.635e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.940e-005
Manganite          -11.91   13.43   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.145e-004  1.145e-004
Siderite(d)(3)      -0.35  -10.80  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.43  -11.99   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.491e-004  Surface charge, eq

Hfo_s         
 5.275e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.577e-006       0.868  4.577e-006      -5.339
Hfo_sOHCa+2      6.342e-007       0.120  6.342e-007      -6.198
Hfo_sOFe+        5.020e-008       0.010  5.020e-008      -7.299
Hfo_sOH2+        7.859e-009       0.001  7.859e-009      -8.105
Hfo_sOH          5.545e-009       0.001  5.545e-009      -8.256
Hfo_sOHBa+2      5.995e-010       0.000  5.996e-010      -9.222
Hfo_sO-          8.962e-011       0.000  8.962e-011     -10.048

Hfo           
 1.491e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.286e-005       0.440  9.286e-005      -4.032
Hfo_wOH          6.552e-005       0.310  6.552e-005      -4.184
Hfo_wOMn+        4.296e-005       0.204  4.296e-005      -4.367
Hfo_wOFe+        5.535e-006       0.026  5.535e-006      -5.257
Hfo_wOCa+        1.560e-006       0.007  1.560e-006      -5.807
Hfo_wOMg+        1.308e-006       0.006  1.308e-006      -5.883
Hfo_wO-          1.059e-006       0.005  1.059e-006      -5.975
Hfo_wOFeOH       2.049e-007       0.001  2.049e-007      -6.688
Hfo_wH2AsO3      9.900e-009       0.000  9.901e-009      -8.004
Hfo_wOHSO4-2     5.508e-011       0.000  5.508e-011     -10.259
Hfo_wSO4-        3.914e-011       0.000  3.914e-011     -10.407
Hfo_wOBa+        2.132e-011       0.000  2.132e-011     -10.671
Hfo_wOHAsO4-3    1.177e-016       0.000  1.177e-016     -15.929
Hfo_wHAsO4-      5.295e-018       0.000  5.295e-018     -17.276
Hfo_wH2AsO4      2.428e-019       0.000  2.428e-019     -18.615

Mno           



-2.649e-026  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.131e-024       0.000  6.131e-024     -23.212
Mno_O3HMn+       6.121e-026       0.000  6.121e-026     -25.213
Mno_O3-2         4.303e-026       0.000  4.303e-026     -25.366
Mno_O3Ca         3.804e-026       0.000  3.804e-026     -25.420
Mno_O3H-         1.077e-027       0.000  1.077e-027     -26.968
Mno_O3Na-        9.098e-028       0.000  9.098e-028     -27.041
Mno_O3Mg         6.821e-028       0.000  6.822e-028     -27.166
Mno_O3HCa+       3.314e-028       0.000  3.314e-028     -27.480
Mno_O3Ba         2.446e-028       0.000  2.446e-028     -27.611
Mno_O3HMg+       4.024e-030       0.000  4.024e-030     -29.395
Mno_O3HBa+       3.811e-030       0.000  3.811e-030     -29.419
Mno_O3HNa        2.125e-030       0.000  2.125e-030     -29.673
Mno_O3H2         2.024e-032       0.000  2.024e-032     -31.694
Mno_O3H3+        1.018e-037       0.000  1.018e-037     -36.992
Mno_O3H3Cl       2.536e-040       0.000  2.536e-040     -39.596

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.210e-007  3.210e-007
Ba               5.452e-007  5.452e-007
C                8.088e-003  8.088e-003
Ca               1.788e-003  1.788e-003
Cl               9.873e-005  9.873e-005
Fe               4.457e-005  4.456e-005
K                1.893e-005  1.893e-005
Mg               8.356e-005  8.355e-005
Mn               3.061e-004  3.061e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.139      Charge balance
                                       pe  =  -4.164      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.591e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.932e-003
                       Total CO2 (mol/kg)  =  5.418e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.497e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.82
                               Iterations  =  34
                                  Total H  = 1.110250e+002
                                  Total O  = 5.552028e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.500e-007  1.377e-007    -6.824    -6.861    -0.037
   H+                    7.849e-008  7.269e-008    -7.105    -7.139    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.205e-007  2.941e-007    -6.494    -6.531    -0.037
   H3AsO3                5.869e-010  5.878e-010    -9.231    -9.231     0.001
   H2AsO3-               6.237e-012  5.725e-012   -11.205   -11.242    -0.037
   As3S4(HS)2-           2.323e-016  2.132e-016   -15.634   -15.671    -0.037



   H4AsO3+               2.306e-017  2.117e-017   -16.637   -16.674    -0.037
   HAsO3-2               2.214e-019  1.571e-019   -18.655   -18.804    -0.149
   AsO3-3                9.330e-028  4.313e-028   -27.030   -27.365    -0.335
As(5)           3.919e-018
   HAsO4-2               2.162e-018  1.534e-018   -17.665   -17.814    -0.149
   H2AsO4-               1.756e-018  1.612e-018   -17.755   -17.793    -0.037
   AsO4-3                1.022e-022  4.725e-023   -21.990   -22.326    -0.335
   H3AsO4                2.335e-023  2.338e-023   -22.632   -22.631     0.001
Ba              5.452e-007
   Ba+2                  5.283e-007  3.749e-007    -6.277    -6.426    -0.149
   BaHCO3+               1.640e-008  1.506e-008    -7.785    -7.822    -0.037
   BaCO3                 5.227e-010  5.235e-010    -9.282    -9.281     0.001
   BaSO4                 2.558e-011  2.562e-011   -10.592   -10.591     0.001
   BaOH+                 1.904e-013  1.747e-013   -12.720   -12.758    -0.037
C(-4)           2.670e-003
   CH4                   2.670e-003  2.674e-003    -2.574    -2.573     0.001
C(4)            5.418e-003
   HCO3-                 4.553e-003  4.190e-003    -2.342    -2.378    -0.036
   CO2                   6.838e-004  6.849e-004    -3.165    -3.164     0.001
   CaHCO3+               7.135e-005  6.549e-005    -4.147    -4.184    -0.037
   MnHCO3+               6.132e-005  5.628e-005    -4.212    -4.250    -0.037
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.771e-006  2.703e-006    -5.424    -5.568    -0.145
   MgHCO3+               3.087e-006  2.833e-006    -5.510    -5.548    -0.037
   FeHCO3+               2.677e-006  2.457e-006    -5.572    -5.610    -0.037
   NaHCO3                4.692e-007  4.700e-007    -6.329    -6.328     0.001
   FeCO3                 3.797e-007  3.803e-007    -6.421    -6.420     0.001
   MgCO3                 1.488e-007  1.491e-007    -6.827    -6.827     0.001
   BaHCO3+               1.640e-008  1.506e-008    -7.785    -7.822    -0.037
   NaCO3-                1.094e-008  1.004e-008    -7.961    -7.998    -0.037
   BaCO3                 5.227e-010  5.235e-010    -9.282    -9.281     0.001
Ca              1.788e-003
   Ca+2                  1.711e-003  1.226e-003    -2.767    -2.912    -0.145
   CaHCO3+               7.135e-005  6.549e-005    -4.147    -4.184    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.329e-008  3.334e-008    -7.478    -7.477     0.001
   CaOH+                 3.048e-009  2.797e-009    -8.516    -8.553    -0.037
   CaHSO4+               1.547e-014  1.420e-014   -13.811   -13.848    -0.037
Cl              9.873e-005
   Cl-                   9.867e-005  9.046e-005    -4.006    -4.044    -0.038
   MnCl+                 6.051e-008  5.554e-008    -7.218    -7.255    -0.037
   FeCl+                 7.979e-010  7.324e-010    -9.098    -9.135    -0.037
   MnCl2                 2.190e-012  2.193e-012   -11.660   -11.659     0.001
   MnCl3-                5.954e-017  5.464e-017   -16.225   -16.262    -0.037
   FeCl+2                1.479e-025  1.050e-025   -24.830   -24.979    -0.149
   FeCl2+                4.621e-029  4.242e-029   -28.335   -28.372    -0.037
   FeCl3                 3.831e-034  3.837e-034   -33.417   -33.416     0.001
Fe(2)           4.457e-005
   Fe(HS)2               3.291e-005  3.296e-005    -4.483    -4.482     0.001
   Fe+2                  8.264e-006  5.865e-006    -5.083    -5.232    -0.149
   FeHCO3+               2.677e-006  2.457e-006    -5.572    -5.610    -0.037
   FeCO3                 3.797e-007  3.803e-007    -6.421    -6.420     0.001
   Fe(HS)3-              3.104e-007  2.849e-007    -6.508    -6.545    -0.037
   FeOH+                 2.779e-008  2.551e-008    -7.556    -7.593    -0.037
   FeCl+                 7.979e-010  7.324e-010    -9.098    -9.135    -0.037
   FeSO4                 1.420e-010  1.422e-010    -9.848    -9.847     0.001
   Fe(OH)2               2.982e-012  2.986e-012   -11.526   -11.525     0.001
   Fe(OH)3-              1.663e-015  1.526e-015   -14.779   -14.816    -0.037
   FeHSO4+               7.403e-017  6.795e-017   -16.131   -16.168    -0.037
Fe(3)           4.481e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.693e-014  1.554e-014   -13.771   -13.809    -0.037
   Fe(OH)4-              3.764e-016  3.454e-016   -15.424   -15.462    -0.037
   FeOH+2                4.808e-018  3.412e-018   -17.318   -17.467    -0.149
   Fe+3                  8.312e-023  3.842e-023   -22.080   -22.415    -0.335
   FeCl+2                1.479e-025  1.050e-025   -24.830   -24.979    -0.149



   FeSO4+                6.259e-026  5.745e-026   -25.204   -25.241    -0.037
   FeCl2+                4.621e-029  4.242e-029   -28.335   -28.372    -0.037
   Fe(SO4)2-             1.867e-031  1.714e-031   -30.729   -30.766    -0.037
   FeHSO4+2              1.576e-032  1.118e-032   -31.803   -31.951    -0.149
   Fe2(OH)2+4            1.236e-033  3.134e-034   -32.908   -33.504    -0.596
   FeCl3                 3.831e-034  3.837e-034   -33.417   -33.416     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.062   -44.992    -0.931
H(0)            1.587e-009
   H2                    7.936e-010  7.948e-010    -9.100    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.735e-005    -4.723    -4.761    -0.038
   KSO4-                 1.811e-011  1.662e-011   -10.742   -10.779    -0.037
Mg              8.356e-005
   Mg+2                  8.032e-005  5.779e-005    -4.095    -4.238    -0.143
   MgHCO3+               3.087e-006  2.833e-006    -5.510    -5.548    -0.037
   MgCO3                 1.488e-007  1.491e-007    -6.827    -6.827     0.001
   MgOH+                 3.145e-009  2.886e-009    -8.502    -8.540    -0.037
   MgSO4                 1.844e-009  1.847e-009    -8.734    -8.733     0.001
Mn(2)           3.061e-004
   Mn+2                  2.124e-004  1.507e-004    -3.673    -3.822    -0.149
   MnHCO3+               6.132e-005  5.628e-005    -4.212    -4.250    -0.037
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 6.051e-008  5.554e-008    -7.218    -7.255    -0.037
   MnOH+                 5.805e-008  5.328e-008    -7.236    -7.273    -0.037
   MnSO4                 3.649e-009  3.654e-009    -8.438    -8.437     0.001
   MnCl2                 2.190e-012  2.193e-012   -11.660   -11.659     0.001
   MnCl3-                5.954e-017  5.464e-017   -16.225   -16.262    -0.037
   Mn(OH)3-              6.772e-018  6.215e-018   -17.169   -17.207    -0.037
Mn(3)           6.912e-034
   Mn+3                  6.912e-034  3.195e-034   -33.160   -33.495    -0.335
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.660   -81.809    -0.149
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.319   -95.356    -0.037
Na              2.176e-004
   Na+                   2.171e-004  1.995e-004    -3.663    -3.700    -0.037
   NaHCO3                4.692e-007  4.700e-007    -6.329    -6.328     0.001
   NaCO3-                1.094e-008  1.004e-008    -7.961    -7.998    -0.037
   NaSO4-                1.485e-010  1.363e-010    -9.828    -9.865    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.181   -74.181     0.001
S(-2)           2.081e-004
   HS-                   8.651e-005  7.940e-005    -4.063    -4.100    -0.037
   H2S                   5.039e-005  5.047e-005    -4.298    -4.297     0.001
   Fe(HS)2               3.291e-005  3.296e-005    -4.483    -4.482     0.001
   S5-2                  3.704e-007  2.776e-007    -6.431    -6.557    -0.125
   AsS(OH)(HS)-          3.205e-007  2.941e-007    -6.494    -6.531    -0.037
   Fe(HS)3-              3.104e-007  2.849e-007    -6.508    -6.545    -0.037
   S4-2                  2.187e-007  1.619e-007    -6.660    -6.791    -0.131
   S6-2                  1.896e-007  1.437e-007    -6.722    -6.843    -0.120
   S-2                   1.859e-010  1.319e-010    -9.731    -9.880    -0.149
   S3-2                  7.810e-011  5.706e-011   -10.107   -10.244    -0.136
   S2-2                  4.480e-012  3.239e-012   -11.349   -11.490    -0.141
   As3S4(HS)2-           2.323e-016  2.132e-016   -15.634   -15.671    -0.037
S(6)            2.300e-007
   SO4-2                 1.909e-007  1.363e-007    -6.719    -6.865    -0.146
   CaSO4                 3.329e-008  3.334e-008    -7.478    -7.477     0.001
   MnSO4                 3.649e-009  3.654e-009    -8.438    -8.437     0.001
   MgSO4                 1.844e-009  1.847e-009    -8.734    -8.733     0.001
   NaSO4-                1.485e-010  1.363e-010    -9.828    -9.865    -0.037
   FeSO4                 1.420e-010  1.422e-010    -9.848    -9.847     0.001
   BaSO4                 2.558e-011  2.562e-011   -10.592   -10.591     0.001
   KSO4-                 1.811e-011  1.662e-011   -10.742   -10.779    -0.037
   HSO4-                 1.050e-012  9.636e-013   -11.979   -12.016    -0.037
   CaHSO4+               1.547e-014  1.420e-014   -13.811   -13.848    -0.037
   FeHSO4+               7.403e-017  6.795e-017   -16.131   -16.168    -0.037
   FeSO4+                6.259e-026  5.745e-026   -25.204   -25.241    -0.037



   Fe(SO4)2-             1.867e-031  1.714e-031   -30.729   -30.766    -0.037
   FeHSO4+2              1.576e-032  1.118e-032   -31.803   -31.951    -0.149

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.42   -9.78   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.08  -18.46   -1.38  As2O3
Artinite         -9.37    0.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.49  -45.26    8.23  As2O5
As2S3(am)        -7.28  -52.18  -44.90  As2S3
As_native        -5.62  -18.16  -12.53  As
Ba3(AsO4)2      -13.82  -63.93  -50.11  Ba3(AsO4)2
Barite           -3.32  -13.29   -9.97  BaSO4
Birnessite      -27.20   16.40   43.60  MnO2
Bixbyite        -23.55  -24.16   -0.61  Mn2O3
Brucite          -6.80   10.04   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.48  -53.39  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.29   -2.57   -2.86  CH4
Claudetite      -17.12  -18.46   -1.34  As2O3
CO2(g)           -1.70   -3.16   -1.47  CO2
Dolomite         -1.20  -18.29  -17.09  CaMg(CO3)2
Dolomite(d)      -1.75  -18.29  -16.54  CaMg(CO3)2
Epsomite         -8.96  -11.10   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.19   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.13  -37.91  -45.03  Fe3S4
Gypsum           -5.20   -9.78   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.30   -4.30   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -23.72   37.31   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.93  -37.90  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.42  -29.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.52  -43.35   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.70  -42.91   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.57  -41.85   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.89  -45.28   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.78   -9.81   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -11.91   13.43   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.15  -14.27   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.88  -87.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.41  -56.12  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.62  -11.91    2.71  MnCl2:4H2O
MnS(Green)       -4.58   -0.78    3.80  MnS
MnSO4           -13.36  -10.69    2.67  MnSO4
Nahcolite        -5.53   -6.08   -0.55  NaHCO3
Natron          -11.66  -12.97   -1.31  Na2CO3:10H2O
Nesquehonite     -4.19   -9.81   -5.62  MgCO3:3H2O
Nsutite         -26.16   16.40   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.88  -52.18  -46.30  As2S3
Portlandite     -11.43   11.37   22.80  Ca(OH)2
Pyrite           11.00   -7.48  -18.48  FeS2
Pyrochroite      -4.74   10.46   15.20  Mn(OH)2



Pyrolusite      -24.98   16.40   41.38  MnO2
Realgar          -3.50  -23.44  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.49  -44.74  -20.25  FeAsO4:2H2O
Siderite          0.09  -10.80  -10.89  FeCO3
Siderite(d)(3)   -0.35  -10.80  -10.45  FeCO3
Sulfur           -3.18  -18.21  -15.03  S
Thenardite      -14.09  -14.27   -0.18  Na2SO4
Thermonatrite   -13.09  -12.97    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.43  -11.99   -8.56  BaCO3

Reaction step 31.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

WARNING: Maximum iterations exceeded, 1000

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying diagonal scaling ...

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.22   16.38   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.832e-002 -1.678e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.138e-005
Manganite          -11.94   13.40   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.085e-004  1.085e-004
Siderite(d)(3)      -0.32  -10.77  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.44  -12.00   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.501e-004  Surface charge, eq

Hfo_s         
 5.274e-006  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.550e-006       0.863  4.550e-006      -5.342
Hfo_sOHCa+2      6.566e-007       0.124  6.566e-007      -6.183
Hfo_sOFe+        5.290e-008       0.010  5.290e-008      -7.277
Hfo_sOH2+        8.308e-009       0.002  8.308e-009      -8.080
Hfo_sOH          5.629e-009       0.001  5.629e-009      -8.250
Hfo_sOHBa+2      6.063e-010       0.000  6.063e-010      -9.217
Hfo_sO-          8.736e-011       0.000  8.737e-011     -10.059

Hfo           
 1.501e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.531e-005       0.452  9.532e-005      -4.021
Hfo_wOH          6.458e-005       0.306  6.458e-005      -4.190
Hfo_wOMn+        4.147e-005       0.197  4.147e-005      -4.382
Hfo_wOFe+        5.664e-006       0.027  5.664e-006      -5.247
Hfo_wOCa+        1.506e-006       0.007  1.506e-006      -5.822
Hfo_wOMg+        1.235e-006       0.006  1.235e-006      -5.908
Hfo_wO-          1.002e-006       0.005  1.002e-006      -5.999
Hfo_wOFeOH       2.013e-007       0.001  2.014e-007      -6.696
Hfo_wH2AsO3      9.868e-009       0.000  9.869e-009      -8.006
Hfo_wOHSO4-2     5.205e-011       0.000  5.205e-011     -10.284
Hfo_wSO4-        3.851e-011       0.000  3.851e-011     -10.414
Hfo_wOBa+        2.010e-011       0.000  2.010e-011     -10.697
Hfo_wOHAsO4-3    1.045e-016       0.000  1.045e-016     -15.981
Hfo_wHAsO4-      5.099e-018       0.000  5.099e-018     -17.292
Hfo_wH2AsO4      2.435e-019       0.000  2.435e-019     -18.613

Mno           
-2.849e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.842e-024       0.000  7.842e-024     -23.106
Mno_O3HMn+       8.153e-026       0.000  8.153e-026     -25.089
Mno_O3-2         5.396e-026       0.000  5.397e-026     -25.268
Mno_O3Ca         4.866e-026       0.000  4.866e-026     -25.313
Mno_O3H-         1.406e-027       0.000  1.407e-027     -26.852
Mno_O3Na-        1.140e-027       0.000  1.140e-027     -26.943
Mno_O3Mg         8.531e-028       0.000  8.532e-028     -27.069
Mno_O3HCa+       4.414e-028       0.000  4.414e-028     -27.355
Mno_O3Ba         3.056e-028       0.000  3.056e-028     -27.515
Mno_O3HMg+       5.241e-030       0.000  5.241e-030     -29.281
Mno_O3HBa+       4.959e-030       0.000  4.959e-030     -29.305
Mno_O3HNa        2.772e-030       0.000  2.773e-030     -29.557
Mno_O3H2         2.753e-032       0.000  2.753e-032     -31.560
Mno_O3H3+        1.442e-037       0.000  1.442e-037     -36.841
Mno_O3H3Cl       3.589e-040       0.000  3.589e-040     -39.445

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               5.452e-007  5.452e-007
C                8.336e-003  8.336e-003
Ca               1.830e-003  1.830e-003
Cl               9.873e-005  9.873e-005
Fe               4.642e-005  4.642e-005
K                1.893e-005  1.893e-005



Mg               8.363e-005  8.363e-005
Mn               3.136e-004  3.136e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.121      Charge balance
                                       pe  =  -4.145      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.732e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.037e-003
                       Total CO2 (mol/kg)  =  5.567e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.507e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.75
                               Iterations  =  44
                                  Total H  = 1.110254e+002
                                  Total O  = 5.552063e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.442e-007  1.322e-007    -6.841    -6.879    -0.038
   H+                    8.179e-008  7.570e-008    -7.087    -7.121    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.205e-007  2.939e-007    -6.494    -6.532    -0.038
   H3AsO3                5.935e-010  5.944e-010    -9.227    -9.226     0.001
   H2AsO3-               6.062e-012  5.559e-012   -11.217   -11.255    -0.038
   As3S4(HS)2-           2.516e-016  2.307e-016   -15.599   -15.637    -0.038
   H4AsO3+               2.431e-017  2.229e-017   -16.614   -16.652    -0.038
   HAsO3-2               2.072e-019  1.465e-019   -18.684   -18.834    -0.150
   AsO3-3                8.417e-028  3.862e-028   -27.075   -27.413    -0.338
As(5)           3.753e-018
   HAsO4-2               2.035e-018  1.440e-018   -17.691   -17.842    -0.150
   H2AsO4-               1.718e-018  1.575e-018   -17.765   -17.803    -0.038
   AsO4-3                9.279e-023  4.258e-023   -22.033   -22.371    -0.338
   H3AsO4                2.375e-023  2.379e-023   -22.624   -22.624     0.001
Ba              5.452e-007
   Ba+2                  5.280e-007  3.735e-007    -6.277    -6.428    -0.150
   BaHCO3+               1.670e-008  1.532e-008    -7.777    -7.815    -0.038
   BaCO3                 5.106e-010  5.114e-010    -9.292    -9.291     0.001
   BaSO4                 2.443e-011  2.447e-011   -10.612   -10.611     0.001
   BaOH+                 1.823e-013  1.671e-013   -12.739   -12.777    -0.038
C(-4)           2.769e-003
   CH4                   2.769e-003  2.774e-003    -2.558    -2.557     0.001
C(4)            5.567e-003
   HCO3-                 4.653e-003  4.278e-003    -2.332    -2.369    -0.036
   CO2                   7.271e-004  7.282e-004    -3.138    -3.138     0.001
   CaHCO3+               7.436e-005  6.820e-005    -4.129    -4.166    -0.038
   MnHCO3+               6.390e-005  5.861e-005    -4.194    -4.232    -0.038
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.709e-006  2.650e-006    -5.431    -5.577    -0.146
   MgHCO3+               3.146e-006  2.885e-006    -5.502    -5.540    -0.038
   FeHCO3+               2.958e-006  2.712e-006    -5.529    -5.567    -0.038
   NaHCO3                4.787e-007  4.795e-007    -6.320    -6.319     0.001
   FeCO3                 4.025e-007  4.031e-007    -6.395    -6.395     0.001
   MgCO3                 1.455e-007  1.458e-007    -6.837    -6.836     0.001
   BaHCO3+               1.670e-008  1.532e-008    -7.777    -7.815    -0.038
   NaCO3-                1.073e-008  9.836e-009    -7.970    -8.007    -0.038
   BaCO3                 5.106e-010  5.114e-010    -9.292    -9.291     0.001
Ca              1.830e-003



   Ca+2                  1.750e-003  1.250e-003    -2.757    -2.903    -0.146
   CaHCO3+               7.436e-005  6.820e-005    -4.129    -4.166    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.255e-008  3.260e-008    -7.487    -7.487     0.001
   CaOH+                 2.987e-009  2.740e-009    -8.525    -8.562    -0.038
   CaHSO4+               1.576e-014  1.446e-014   -13.802   -13.840    -0.038
Cl              9.873e-005
   Cl-                   9.867e-005  9.038e-005    -4.006    -4.044    -0.038
   MnCl+                 6.171e-008  5.660e-008    -7.210    -7.247    -0.038
   FeCl+                 8.626e-010  7.911e-010    -9.064    -9.102    -0.038
   MnCl2                 2.229e-012  2.233e-012   -11.652   -11.651     0.001
   MnCl3-                6.061e-017  5.559e-017   -16.217   -16.255    -0.038
   FeCl+2                1.674e-025  1.184e-025   -24.776   -24.926    -0.150
   FeCl2+                5.214e-029  4.782e-029   -28.283   -28.320    -0.038
   FeCl3                 4.315e-034  4.322e-034   -33.365   -33.364     0.001
Fe(2)           4.642e-005
   Fe(HS)2               3.375e-005  3.381e-005    -4.472    -4.471     0.001
   Fe+2                  8.964e-006  6.340e-006    -5.048    -5.198    -0.150
   FeHCO3+               2.958e-006  2.712e-006    -5.529    -5.567    -0.038
   FeCO3                 4.025e-007  4.031e-007    -6.395    -6.395     0.001
   Fe(HS)3-              3.105e-007  2.847e-007    -6.508    -6.546    -0.038
   FeOH+                 2.888e-008  2.648e-008    -7.539    -7.577    -0.038
   FeCl+                 8.626e-010  7.911e-010    -9.064    -9.102    -0.038
   FeSO4                 1.472e-010  1.474e-010    -9.832    -9.832     0.001
   Fe(OH)2               2.972e-012  2.977e-012   -11.527   -11.526     0.001
   Fe(OH)3-              1.593e-015  1.461e-015   -14.798   -14.835    -0.038
   FeHSO4+               7.997e-017  7.334e-017   -16.097   -16.135    -0.038
Fe(3)           4.551e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.765e-014  1.618e-014   -13.753   -13.791    -0.038
   Fe(OH)4-              3.617e-016  3.317e-016   -15.442   -15.479    -0.038
   FeOH+2                5.231e-018  3.700e-018   -17.281   -17.432    -0.150
   Fe+3                  9.457e-023  4.339e-023   -22.024   -22.363    -0.338
   FeCl+2                1.674e-025  1.184e-025   -24.776   -24.926    -0.150
   FeSO4+                6.782e-026  6.220e-026   -25.169   -25.206    -0.038
   FeCl2+                5.214e-029  4.782e-029   -28.283   -28.320    -0.038
   Fe(SO4)2-             1.940e-031  1.779e-031   -30.712   -30.750    -0.038
   FeHSO4+2              1.782e-032  1.261e-032   -31.749   -31.899    -0.150
   Fe2(OH)2+4            1.472e-033  3.686e-034   -32.832   -33.434    -0.601
   FeCl3                 4.315e-034  4.322e-034   -33.365   -33.364     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.965   -44.904    -0.940
H(0)            1.577e-009
   H2                    7.887e-010  7.899e-010    -9.103    -9.102     0.001
K               1.893e-005
   K+                    1.893e-005  1.734e-005    -4.723    -4.761    -0.038
   KSO4-                 1.737e-011  1.593e-011   -10.760   -10.798    -0.038
Mg              8.363e-005
   Mg+2                  8.033e-005  5.763e-005    -4.095    -4.239    -0.144
   MgHCO3+               3.146e-006  2.885e-006    -5.502    -5.540    -0.038
   MgCO3                 1.455e-007  1.458e-007    -6.837    -6.836     0.001
   MgOH+                 3.014e-009  2.764e-009    -8.521    -8.559    -0.038
   MgSO4                 1.763e-009  1.766e-009    -8.754    -8.753     0.001
Mn(2)           3.136e-004
   Mn+2                  2.173e-004  1.537e-004    -3.663    -3.813    -0.150
   MnHCO3+               6.390e-005  5.861e-005    -4.194    -4.232    -0.038
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 6.171e-008  5.660e-008    -7.210    -7.247    -0.038
   MnOH+                 5.690e-008  5.218e-008    -7.245    -7.282    -0.038
   MnSO4                 3.568e-009  3.573e-009    -8.448    -8.447     0.001
   MnCl2                 2.229e-012  2.233e-012   -11.652   -11.651     0.001
   MnCl3-                6.061e-017  5.559e-017   -16.217   -16.255    -0.038
   Mn(OH)3-              6.121e-018  5.613e-018   -17.213   -17.251    -0.038
Mn(3)           7.418e-034
   Mn+3                  7.418e-034  3.404e-034   -33.130   -33.468    -0.338
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.715   -81.865    -0.150
Mn(7)           0.000e+000



   MnO4-                 0.000e+000  0.000e+000   -95.356   -95.394    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.993e-004    -3.663    -3.700    -0.037
   NaHCO3                4.787e-007  4.795e-007    -6.320    -6.319     0.001
   NaCO3-                1.073e-008  9.836e-009    -7.970    -8.007    -0.038
   NaSO4-                1.424e-010  1.306e-010    -9.847    -9.884    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.176   -74.175     0.001
S(-2)           2.082e-004
   HS-                   8.434e-005  7.735e-005    -4.074    -4.112    -0.038
   H2S                   5.111e-005  5.119e-005    -4.291    -4.291     0.001
   Fe(HS)2               3.375e-005  3.381e-005    -4.472    -4.471     0.001
   S5-2                  3.473e-007  2.596e-007    -6.459    -6.586    -0.126
   AsS(OH)(HS)-          3.205e-007  2.939e-007    -6.494    -6.532    -0.038
   Fe(HS)3-              3.105e-007  2.847e-007    -6.508    -6.546    -0.038
   S4-2                  2.051e-007  1.515e-007    -6.688    -6.820    -0.132
   S6-2                  1.777e-007  1.344e-007    -6.750    -6.872    -0.121
   S-2                   1.745e-010  1.234e-010    -9.758    -9.909    -0.150
   S3-2                  7.326e-011  5.338e-011   -10.135   -10.273    -0.138
   S2-2                  4.203e-012  3.029e-012   -11.376   -11.519    -0.142
   As3S4(HS)2-           2.516e-016  2.307e-016   -15.599   -15.637    -0.038
S(6)            2.218e-007
   SO4-2                 1.836e-007  1.307e-007    -6.736    -6.884    -0.148
   CaSO4                 3.255e-008  3.260e-008    -7.487    -7.487     0.001
   MnSO4                 3.568e-009  3.573e-009    -8.448    -8.447     0.001
   MgSO4                 1.763e-009  1.766e-009    -8.754    -8.753     0.001
   FeSO4                 1.472e-010  1.474e-010    -9.832    -9.832     0.001
   NaSO4-                1.424e-010  1.306e-010    -9.847    -9.884    -0.038
   BaSO4                 2.443e-011  2.447e-011   -10.612   -10.611     0.001
   KSO4-                 1.737e-011  1.593e-011   -10.760   -10.798    -0.038
   HSO4-                 1.049e-012  9.621e-013   -11.979   -12.017    -0.038
   CaHSO4+               1.576e-014  1.446e-014   -13.802   -13.840    -0.038
   FeHSO4+               7.997e-017  7.334e-017   -16.097   -16.135    -0.038
   FeSO4+                6.782e-026  6.220e-026   -25.169   -25.206    -0.038
   Fe(SO4)2-             1.940e-031  1.779e-031   -30.712   -30.750    -0.038
   FeHSO4+2              1.782e-032  1.261e-032   -31.749   -31.899    -0.150

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.43   -9.79   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.07  -18.45   -1.38  As2O3
Artinite         -9.41    0.19    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.47  -45.25    8.23  As2O5
As2S3(am)        -7.25  -52.15  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -13.91  -64.02  -50.11  Ba3(AsO4)2
Barite           -3.34  -13.31   -9.97  BaSO4
Birnessite      -27.22   16.38   43.60  MnO2
Bixbyite        -23.60  -24.21   -0.61  Mn2O3
Brucite          -6.84   10.00   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.55  -53.45  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.30   -2.56   -2.86  CH4
Claudetite      -17.11  -18.45   -1.34  As2O3
CO2(g)           -1.67   -3.14   -1.47  CO2
Dolomite         -1.21  -18.30  -17.09  CaMg(CO3)2
Dolomite(d)      -1.76  -18.30  -16.54  CaMg(CO3)2
Epsomite         -8.98  -11.12   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.19   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.15  -37.89  -45.03  Fe3S4



Gypsum           -5.21   -9.79   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -23.79   37.24   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.96  -37.93  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.50  -29.26   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.68  -42.89   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.55  -41.83   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.79   -9.82   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -11.94   13.40   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.17  -14.29   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.88  -87.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.48  -56.18  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.61  -11.90    2.71  MnCl2:4H2O
MnS(Green)       -4.60   -0.80    3.80  MnS
MnSO4           -13.37  -10.70    2.67  MnSO4
Nahcolite        -5.52   -6.07   -0.55  NaHCO3
Natron          -11.67  -12.98   -1.31  Na2CO3:10H2O
Nesquehonite     -4.20   -9.82   -5.62  MgCO3:3H2O
Nsutite         -26.18   16.38   42.56  MnO2
O2(g)           -71.28  -74.18   -2.89  O2
Orpiment         -5.85  -52.15  -46.30  As2S3
Portlandite     -11.46   11.34   22.80  Ca(OH)2
Pyrite           11.01   -7.47  -18.48  FeS2
Pyrochroite      -4.77   10.43   15.20  Mn(OH)2
Pyrolusite      -25.00   16.38   41.38  MnO2
Realgar          -3.49  -23.43  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.48  -44.73  -20.25  FeAsO4:2H2O
Siderite          0.12  -10.77  -10.89  FeCO3
Siderite(d)(3)   -0.32  -10.77  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.11  -14.28   -0.18  Na2SO4
Thermonatrite   -13.10  -12.98    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.44  -12.00   -8.56  BaCO3

Reaction step 32.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000



O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.24   16.36   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.828e-002 -1.719e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.336e-005
Manganite          -11.96   13.38   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.025e-004  1.025e-004
Siderite(d)(3)      -0.30  -10.75  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.45  -12.01   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.511e-004  Surface charge, eq

Hfo_s         
 5.273e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.524e-006       0.858  4.524e-006      -5.344
Hfo_sOHCa+2      6.787e-007       0.129  6.787e-007      -6.168
Hfo_sOFe+        5.563e-008       0.011  5.563e-008      -7.255
Hfo_sOH2+        8.762e-009       0.002  8.762e-009      -8.057
Hfo_sOH          5.710e-009       0.001  5.710e-009      -8.243
Hfo_sOHBa+2      6.127e-010       0.000  6.127e-010      -9.213
Hfo_sO-          8.523e-011       0.000  8.524e-011     -10.069

Hfo           
 1.511e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.767e-005       0.463  9.767e-005      -4.010
Hfo_wOH          6.364e-005       0.302  6.365e-005      -4.196
Hfo_wOMn+        4.005e-005       0.190  4.006e-005      -4.397
Hfo_wOFe+        5.787e-006       0.027  5.787e-006      -5.238
Hfo_wOCa+        1.455e-006       0.007  1.455e-006      -5.837
Hfo_wOMg+        1.167e-006       0.006  1.167e-006      -5.933
Hfo_wO-          9.501e-007       0.005  9.501e-007      -6.022
Hfo_wOFeOH       1.979e-007       0.001  1.979e-007      -6.704
Hfo_wH2AsO3      9.839e-009       0.000  9.840e-009      -8.007
Hfo_wOHSO4-2     4.924e-011       0.000  4.924e-011     -10.308
Hfo_wSO4-        3.788e-011       0.000  3.788e-011     -10.422
Hfo_wOBa+        1.899e-011       0.000  1.899e-011     -10.722
Hfo_wOHAsO4-3    9.328e-017       0.000  9.328e-017     -16.030
Hfo_wHAsO4-      4.919e-018       0.000  4.919e-018     -17.308
Hfo_wH2AsO4      2.443e-019       0.000  2.443e-019     -18.612

Mno           
-7.955e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.686e-027       0.000  2.686e-027     -26.571
Mno_O3HMn+       2.903e-029       0.000  2.903e-029     -28.537
Mno_O3-2         1.814e-029       0.000  1.814e-029     -28.741
Mno_O3Ca         1.666e-029       0.000  1.666e-029     -28.778
Mno_O3H-         4.914e-031       0.000  4.915e-031     -30.309



Mno_O3Na-        3.828e-031       0.000  3.829e-031     -30.417
Mno_O3Mg         2.859e-031       0.000  2.859e-031     -30.544
Mno_O3HCa+       1.572e-031       0.000  1.572e-031     -30.804
Mno_O3Ba         1.023e-031       0.000  1.023e-031     -30.990
Mno_O3HMg+       1.826e-033       0.000  1.826e-033     -32.738
Mno_O3HBa+       1.726e-033       0.000  1.726e-033     -32.763
Mno_O3HNa        9.679e-034       0.000  9.680e-034     -33.014
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        5.445e-041       0.000  5.445e-041     -40.264
Mno_O3H3Cl       1.354e-043       0.000  1.354e-043     -42.868

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               5.452e-007  5.452e-007
C                8.584e-003  8.584e-003
Ca               1.872e-003  1.872e-003
Cl               9.873e-005  9.873e-005
Fe               4.827e-005  4.827e-005
K                1.893e-005  1.893e-005
Mg               8.370e-005  8.370e-005
Mn               3.211e-004  3.211e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.104      Charge balance
                                       pe  =  -4.127      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.872e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.140e-003
                       Total CO2 (mol/kg)  =  5.715e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.517e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.69
                               Iterations  =  25
                                  Total H  = 1.110258e+002
                                  Total O  = 5.552098e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.388e-007  1.272e-007    -6.858    -6.896    -0.038
   H+                    8.510e-008  7.870e-008    -7.070    -7.104    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.205e-007  2.937e-007    -6.494    -6.532    -0.038
   H3AsO3                6.004e-010  6.014e-010    -9.222    -9.221     0.001
   H2AsO3-               5.903e-012  5.409e-012   -11.229   -11.267    -0.038
   As3S4(HS)2-           2.716e-016  2.488e-016   -15.566   -15.604    -0.038
   H4AsO3+               2.559e-017  2.345e-017   -16.592   -16.630    -0.038
   HAsO3-2               1.945e-019  1.371e-019   -18.711   -18.863    -0.152
   AsO3-3                7.631e-028  3.476e-028   -27.117   -27.459    -0.341
As(5)           3.605e-018
   HAsO4-2               1.922e-018  1.355e-018   -17.716   -17.868    -0.152
   H2AsO4-               1.683e-018  1.542e-018   -17.774   -17.812    -0.038
   AsO4-3                8.462e-023  3.855e-023   -22.073   -22.414    -0.341
   H3AsO4                2.417e-023  2.421e-023   -22.617   -22.616     0.001
Ba              5.452e-007
   Ba+2                  5.277e-007  3.721e-007    -6.278    -6.429    -0.152
   BaHCO3+               1.699e-008  1.557e-008    -7.770    -7.808    -0.038



   BaCO3                 4.992e-010  5.000e-010    -9.302    -9.301     0.001
   BaSO4                 2.336e-011  2.340e-011   -10.631   -10.631     0.001
   BaOH+                 1.748e-013  1.602e-013   -12.757   -12.795    -0.038
C(-4)           2.869e-003
   CH4                   2.869e-003  2.874e-003    -2.542    -2.542     0.001
C(4)            5.715e-003
   HCO3-                 4.751e-003  4.365e-003    -2.323    -2.360    -0.037
   CO2                   7.713e-004  7.725e-004    -3.113    -3.112     0.001
   CaHCO3+               7.738e-005  7.091e-005    -4.111    -4.149    -0.038
   MnHCO3+               6.649e-005  6.093e-005    -4.177    -4.215    -0.038
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.650e-006  2.601e-006    -5.438    -5.585    -0.147
   FeHCO3+               3.255e-006  2.983e-006    -5.487    -5.525    -0.038
   MgHCO3+               3.203e-006  2.935e-006    -5.494    -5.532    -0.038
   NaHCO3                4.880e-007  4.888e-007    -6.312    -6.311     0.001
   FeCO3                 4.257e-007  4.264e-007    -6.371    -6.370     0.001
   MgCO3                 1.424e-007  1.426e-007    -6.846    -6.846     0.001
   BaHCO3+               1.699e-008  1.557e-008    -7.770    -7.808    -0.038
   NaCO3-                1.052e-008  9.644e-009    -7.978    -8.016    -0.038
   BaCO3                 4.992e-010  5.000e-010    -9.302    -9.301     0.001
Ca              1.872e-003
   Ca+2                  1.789e-003  1.274e-003    -2.747    -2.895    -0.148
   CaHCO3+               7.738e-005  7.091e-005    -4.111    -4.149    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.184e-008  3.189e-008    -7.497    -7.496     0.001
   CaOH+                 2.930e-009  2.685e-009    -8.533    -8.571    -0.038
   CaHSO4+               1.605e-014  1.470e-014   -13.795   -13.833    -0.038
Cl              9.873e-005
   Cl-                   9.867e-005  9.031e-005    -4.006    -4.044    -0.038
   MnCl+                 6.289e-008  5.763e-008    -7.201    -7.239    -0.038
   FeCl+                 9.297e-010  8.519e-010    -9.032    -9.070    -0.038
   MnCl2                 2.268e-012  2.272e-012   -11.644   -11.644     0.001
   MnCl3-                6.166e-017  5.650e-017   -16.210   -16.248    -0.038
   FeCl+2                1.886e-025  1.330e-025   -24.724   -24.876    -0.152
   FeCl2+                5.855e-029  5.366e-029   -28.232   -28.270    -0.038
   FeCl3                 4.838e-034  4.846e-034   -33.315   -33.315     0.001
Fe(2)           4.827e-005
   Fe(HS)2               3.456e-005  3.462e-005    -4.461    -4.461     0.001
   Fe+2                  9.692e-006  6.834e-006    -5.014    -5.165    -0.152
   FeHCO3+               3.255e-006  2.983e-006    -5.487    -5.525    -0.038
   FeCO3                 4.257e-007  4.264e-007    -6.371    -6.370     0.001
   Fe(HS)3-              3.101e-007  2.842e-007    -6.508    -6.546    -0.038
   FeOH+                 2.996e-008  2.745e-008    -7.523    -7.561    -0.038
   FeCl+                 9.297e-010  8.519e-010    -9.032    -9.070    -0.038
   FeSO4                 1.522e-010  1.525e-010    -9.817    -9.817     0.001
   Fe(OH)2               2.964e-012  2.968e-012   -11.528   -11.527     0.001
   Fe(OH)3-              1.529e-015  1.401e-015   -14.816   -14.854    -0.038
   FeHSO4+               8.609e-017  7.889e-017   -16.065   -16.103    -0.038
Fe(3)           4.621e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.836e-014  1.683e-014   -13.736   -13.774    -0.038
   Fe(OH)4-              3.482e-016  3.190e-016   -15.458   -15.496    -0.038
   FeOH+2                5.673e-018  4.000e-018   -17.246   -17.398    -0.152
   Fe+3                  1.071e-022  4.877e-023   -21.970   -22.312    -0.341
   FeCl+2                1.886e-025  1.330e-025   -24.724   -24.876    -0.152
   FeSO4+                7.323e-026  6.710e-026   -25.135   -25.173    -0.038
   FeCl2+                5.855e-029  5.366e-029   -28.232   -28.270    -0.038
   Fe(SO4)2-             2.010e-031  1.842e-031   -30.697   -30.735    -0.038
   FeHSO4+2              2.006e-032  1.414e-032   -31.698   -31.850    -0.152
   Fe2(OH)2+4            1.742e-033  4.307e-034   -32.759   -33.366    -0.607
   FeCl3                 4.838e-034  4.846e-034   -33.315   -33.315     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.871   -44.820    -0.948
H(0)            1.568e-009
   H2                    7.840e-010  7.853e-010    -9.106    -9.105     0.001
K               1.893e-005
   K+                    1.893e-005  1.732e-005    -4.723    -4.761    -0.038



   KSO4-                 1.667e-011  1.527e-011   -10.778   -10.816    -0.038
Mg              8.370e-005
   Mg+2                  8.035e-005  5.747e-005    -4.095    -4.241    -0.146
   MgHCO3+               3.203e-006  2.935e-006    -5.494    -5.532    -0.038
   MgCO3                 1.424e-007  1.426e-007    -6.846    -6.846     0.001
   MgOH+                 2.893e-009  2.651e-009    -8.539    -8.577    -0.038
   MgSO4                 1.688e-009  1.691e-009    -8.773    -8.772     0.001
Mn(2)           3.211e-004
   Mn+2                  2.221e-004  1.566e-004    -3.653    -3.805    -0.152
   MnHCO3+               6.649e-005  6.093e-005    -4.177    -4.215    -0.038
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 6.289e-008  5.763e-008    -7.201    -7.239    -0.038
   MnOH+                 5.582e-008  5.115e-008    -7.253    -7.291    -0.038
   MnSO4                 3.490e-009  3.495e-009    -8.457    -8.457     0.001
   MnCl2                 2.268e-012  2.272e-012   -11.644   -11.644     0.001
   MnCl3-                6.166e-017  5.650e-017   -16.210   -16.248    -0.038
   Mn(OH)3-              5.554e-018  5.089e-018   -17.255   -17.293    -0.038
Mn(3)           7.940e-034
   Mn+3                  7.940e-034  3.617e-034   -33.100   -33.442    -0.341
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.768   -81.919    -0.152
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.392   -95.430    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.991e-004    -3.663    -3.701    -0.038
   NaHCO3                4.880e-007  4.888e-007    -6.312    -6.311     0.001
   NaCO3-                1.052e-008  9.644e-009    -7.978    -8.016    -0.038
   NaSO4-                1.367e-010  1.252e-010    -9.864    -9.902    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.171   -74.170     0.001
S(-2)           2.082e-004
   HS-                   8.227e-005  7.539e-005    -4.085    -4.123    -0.038
   H2S                   5.180e-005  5.188e-005    -4.286    -4.285     0.001
   Fe(HS)2               3.456e-005  3.462e-005    -4.461    -4.461     0.001
   S5-2                  3.263e-007  2.434e-007    -6.486    -6.614    -0.127
   AsS(OH)(HS)-          3.205e-007  2.937e-007    -6.494    -6.532    -0.038
   Fe(HS)3-              3.101e-007  2.842e-007    -6.508    -6.546    -0.038
   S4-2                  1.928e-007  1.420e-007    -6.715    -6.848    -0.133
   S6-2                  1.670e-007  1.260e-007    -6.777    -6.900    -0.122
   S-2                   1.641e-010  1.157e-010    -9.785    -9.937    -0.152
   S3-2                  6.886e-011  5.004e-011   -10.162   -10.301    -0.139
   S2-2                  3.952e-012  2.840e-012   -11.403   -11.547    -0.143
   As3S4(HS)2-           2.716e-016  2.488e-016   -15.566   -15.604    -0.038
S(6)            2.142e-007
   SO4-2                 1.768e-007  1.255e-007    -6.753    -6.901    -0.149
   CaSO4                 3.184e-008  3.189e-008    -7.497    -7.496     0.001
   MnSO4                 3.490e-009  3.495e-009    -8.457    -8.457     0.001
   MgSO4                 1.688e-009  1.691e-009    -8.773    -8.772     0.001
   FeSO4                 1.522e-010  1.525e-010    -9.817    -9.817     0.001
   NaSO4-                1.367e-010  1.252e-010    -9.864    -9.902    -0.038
   BaSO4                 2.336e-011  2.340e-011   -10.631   -10.631     0.001
   KSO4-                 1.667e-011  1.527e-011   -10.778   -10.816    -0.038
   HSO4-                 1.048e-012  9.602e-013   -11.980   -12.018    -0.038
   CaHSO4+               1.605e-014  1.470e-014   -13.795   -13.833    -0.038
   FeHSO4+               8.609e-017  7.889e-017   -16.065   -16.103    -0.038
   FeSO4+                7.323e-026  6.710e-026   -25.135   -25.173    -0.038
   Fe(SO4)2-             2.010e-031  1.842e-031   -30.697   -30.735    -0.038
   FeHSO4+2              2.006e-032  1.414e-032   -31.698   -31.850    -0.152

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.44   -9.80   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.06  -18.44   -1.38  As2O3
Artinite         -9.46    0.14    9.60  MgCO3:Mg(OH)2:3H2O



As2O5(cr)       -53.46  -45.23    8.23  As2O5
As2S3(am)        -7.22  -52.12  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.01  -64.12  -50.11  Ba3(AsO4)2
Barite           -3.36  -13.33   -9.97  BaSO4
Birnessite      -27.24   16.36   43.60  MnO2
Bixbyite        -23.65  -24.26   -0.61  Mn2O3
Brucite          -6.87    9.97   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.61  -53.51  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.32   -2.54   -2.86  CH4
Claudetite      -17.10  -18.44   -1.34  As2O3
CO2(g)           -1.64   -3.11   -1.47  CO2
Dolomite         -1.22  -18.31  -17.09  CaMg(CO3)2
Dolomite(d)      -1.77  -18.31  -16.54  CaMg(CO3)2
Epsomite         -9.00  -11.14   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.18   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.17  -37.86  -45.03  Fe3S4
Gypsum           -5.22   -9.80   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -23.87   37.16   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.99  -37.96  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.57  -29.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.67  -42.88   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.54  -41.82   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.83  -45.22   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.80   -9.83   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -11.96   13.38   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.19  -14.30   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.88  -87.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.54  -56.24  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.60  -11.89    2.71  MnCl2:4H2O
MnS(Green)       -4.62   -0.82    3.80  MnS
MnSO4           -13.38  -10.71    2.67  MnSO4
Nahcolite        -5.51   -6.06   -0.55  NaHCO3
Natron          -11.68  -12.99   -1.31  Na2CO3:10H2O
Nesquehonite     -4.20   -9.83   -5.62  MgCO3:3H2O
Nsutite         -26.21   16.36   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.82  -52.12  -46.30  As2S3
Portlandite     -11.49   11.31   22.80  Ca(OH)2
Pyrite           11.02   -7.46  -18.48  FeS2
Pyrochroite      -4.80   10.40   15.20  Mn(OH)2
Pyrolusite      -25.02   16.36   41.38  MnO2
Realgar          -3.48  -23.42  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.48  -44.73  -20.25  FeAsO4:2H2O
Siderite          0.14  -10.75  -10.89  FeCO3
Siderite(d)(3)   -0.30  -10.75  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.12  -14.30   -0.18  Na2SO4
Thermonatrite   -13.11  -12.99    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O



Witherite        -3.45  -12.01   -8.56  BaCO3

Reaction step 33.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.27   16.34   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.824e-002 -1.760e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.534e-005
Manganite          -11.98   13.36   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  9.652e-005  9.652e-005
Siderite(d)(3)      -0.28  -10.73  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.46  -12.02   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.521e-004  Surface charge, eq

Hfo_s         
 5.272e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.498e-006       0.853  4.498e-006      -5.347
Hfo_sOHCa+2      7.005e-007       0.133  7.005e-007      -6.155
Hfo_sOFe+        5.837e-008       0.011  5.837e-008      -7.234
Hfo_sOH2+        9.221e-009       0.002  9.221e-009      -8.035
Hfo_sOH          5.788e-009       0.001  5.788e-009      -8.237
Hfo_sOHBa+2      6.188e-010       0.000  6.189e-010      -9.208
Hfo_sO-          8.322e-011       0.000  8.322e-011     -10.080

Hfo           
 1.521e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.993e-005       0.474  9.993e-005      -4.000
Hfo_wOH          6.272e-005       0.297  6.273e-005      -4.203
Hfo_wOMn+        3.872e-005       0.184  3.872e-005      -4.412
Hfo_wOFe+        5.904e-006       0.028  5.904e-006      -5.229
Hfo_wOCa+        1.406e-006       0.007  1.406e-006      -5.852
Hfo_wOMg+        1.105e-006       0.005  1.105e-006      -5.957



Hfo_wO-          9.019e-007       0.004  9.019e-007      -6.045
Hfo_wOFeOH       1.944e-007       0.001  1.945e-007      -6.711
Hfo_wH2AsO3      9.813e-009       0.000  9.814e-009      -8.008
Hfo_wOHSO4-2     4.663e-011       0.000  4.663e-011     -10.331
Hfo_wSO4-        3.724e-011       0.000  3.724e-011     -10.429
Hfo_wOBa+        1.796e-011       0.000  1.796e-011     -10.746
Hfo_wOHAsO4-3    8.362e-017       0.000  8.362e-017     -16.078
Hfo_wHAsO4-      4.752e-018       0.000  4.752e-018     -17.323
Hfo_wH2AsO4      2.450e-019       0.000  2.450e-019     -18.611

Mno           
-1.230e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.334e-029       0.000  5.334e-029     -28.273
Mno_O3HMn+       5.986e-031       0.000  5.986e-031     -30.223
Mno_O3-2         3.537e-031       0.000  3.538e-031     -30.451
Mno_O3Ca         3.310e-031       0.000  3.310e-031     -30.480
Mno_O3H-         9.951e-033       0.000  9.952e-033     -32.002
Mno_O3Na-        7.461e-033       0.000  7.462e-033     -32.127
Mno_O3Mg         5.562e-033       0.000  5.562e-033     -32.255
Mno_O3HCa+       3.241e-033       0.000  3.241e-033     -32.489
Mno_O3Ba         1.989e-033       0.000  1.989e-033     -32.701
Mno_O3HMg+       3.688e-035       0.000  3.688e-035     -34.433
Mno_O3HBa+       3.483e-035       0.000  3.483e-035     -34.458
Mno_O3HNa        1.958e-035       0.000  1.959e-035     -34.708
Mno_O3H2         2.102e-037       0.000  2.102e-037     -36.677
Mno_O3H3+        1.188e-042       0.000  1.188e-042     -41.925
Mno_O3H3Cl       2.953e-045       0.000  2.954e-045     -44.530

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               5.452e-007  5.452e-007
C                8.831e-003  8.831e-003
Ca               1.913e-003  1.913e-003
Cl               9.873e-005  9.873e-005
Fe               5.014e-005  5.014e-005
K                1.893e-005  1.893e-005
Mg               8.376e-005  8.376e-005
Mn               3.284e-004  3.284e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.088      Charge balance
                                       pe  =  -4.109      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.009e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.242e-003
                       Total CO2 (mol/kg)  =  5.862e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.527e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.63
                               Iterations  =  32
                                  Total H  = 1.110262e+002
                                  Total O  = 5.552132e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.338e-007  1.225e-007    -6.874    -6.912    -0.038
   H+                    8.840e-008  8.171e-008    -7.054    -7.088    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.205e-007  2.935e-007    -6.494    -6.532    -0.038
   H3AsO3                6.076e-010  6.086e-010    -9.216    -9.216     0.001
   H2AsO3-               5.758e-012  5.273e-012   -11.240   -11.278    -0.038
   As3S4(HS)2-           2.923e-016  2.676e-016   -15.534   -15.572    -0.038
   H4AsO3+               2.691e-017  2.464e-017   -16.570   -16.608    -0.038
   HAsO3-2               1.832e-019  1.288e-019   -18.737   -18.890    -0.153
   AsO3-3                6.950e-028  3.144e-028   -27.158   -27.502    -0.344
As(5)           3.471e-018
   HAsO4-2               1.821e-018  1.280e-018   -17.740   -17.893    -0.153
   H2AsO4-               1.651e-018  1.511e-018   -17.782   -17.821    -0.038
   AsO4-3                7.750e-023  3.506e-023   -22.111   -22.455    -0.344
   H3AsO4                2.460e-023  2.464e-023   -22.609   -22.608     0.001
Ba              5.452e-007
   Ba+2                  5.274e-007  3.707e-007    -6.278    -6.431    -0.153
   BaHCO3+               1.727e-008  1.581e-008    -7.763    -7.801    -0.038
   BaCO3                 4.884e-010  4.892e-010    -9.311    -9.311     0.001
   BaSO4                 2.237e-011  2.240e-011   -10.650   -10.650     0.001
   BaOH+                 1.679e-013  1.537e-013   -12.775   -12.813    -0.038
C(-4)           2.969e-003
   CH4                   2.969e-003  2.974e-003    -2.527    -2.527     0.001
C(4)            5.862e-003
   HCO3-                 4.847e-003  4.450e-003    -2.315    -2.352    -0.037
   CO2                   8.163e-004  8.177e-004    -3.088    -3.087     0.001
   CaHCO3+               8.039e-005  7.361e-005    -4.095    -4.133    -0.038
   MnHCO3+               6.909e-005  6.326e-005    -4.161    -4.199    -0.038
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.595e-006  2.554e-006    -5.444    -5.593    -0.149
   FeHCO3+               3.570e-006  3.268e-006    -5.447    -5.486    -0.038
   MgHCO3+               3.259e-006  2.984e-006    -5.487    -5.525    -0.038
   NaHCO3                4.971e-007  4.979e-007    -6.304    -6.303     0.001
   FeCO3                 4.493e-007  4.500e-007    -6.347    -6.347     0.001
   MgCO3                 1.395e-007  1.397e-007    -6.856    -6.855     0.001
   BaHCO3+               1.727e-008  1.581e-008    -7.763    -7.801    -0.038
   NaCO3-                1.034e-008  9.463e-009    -7.986    -8.024    -0.038
   BaCO3                 4.884e-010  4.892e-010    -9.311    -9.311     0.001
Ca              1.913e-003
   Ca+2                  1.827e-003  1.297e-003    -2.738    -2.887    -0.149
   CaHCO3+               8.039e-005  7.361e-005    -4.095    -4.133    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.115e-008  3.120e-008    -7.507    -7.506     0.001
   CaOH+                 2.876e-009  2.634e-009    -8.541    -8.579    -0.038
   CaHSO4+               1.631e-014  1.494e-014   -13.788   -13.826    -0.038
Cl              9.873e-005
   Cl-                   9.867e-005  9.024e-005    -4.006    -4.045    -0.039
   MnCl+                 6.403e-008  5.863e-008    -7.194    -7.232    -0.038
   FeCl+                 9.991e-010  9.149e-010    -9.000    -9.039    -0.038
   MnCl2                 2.306e-012  2.309e-012   -11.637   -11.636     0.001
   MnCl3-                6.269e-017  5.740e-017   -16.203   -16.241    -0.038
   FeCl+2                2.116e-025  1.487e-025   -24.675   -24.828    -0.153
   FeCl2+                6.546e-029  5.994e-029   -28.184   -28.222    -0.038
   FeCl3                 5.400e-034  5.409e-034   -33.268   -33.267     0.001
Fe(2)           5.014e-005
   Fe(HS)2               3.533e-005  3.539e-005    -4.452    -4.451     0.001
   Fe+2                  1.045e-005  7.345e-006    -4.981    -5.134    -0.153
   FeHCO3+               3.570e-006  3.268e-006    -5.447    -5.486    -0.038
   FeCO3                 4.493e-007  4.500e-007    -6.347    -6.347     0.001
   Fe(HS)3-              3.094e-007  2.833e-007    -6.509    -6.548    -0.038
   FeOH+                 3.104e-008  2.842e-008    -7.508    -7.546    -0.038
   FeCl+                 9.991e-010  9.149e-010    -9.000    -9.039    -0.038



   FeSO4                 1.572e-010  1.575e-010    -9.803    -9.803     0.001
   Fe(OH)2               2.955e-012  2.960e-012   -11.529   -11.529     0.001
   Fe(OH)3-              1.470e-015  1.346e-015   -14.833   -14.871    -0.038
   FeHSO4+               9.237e-017  8.458e-017   -16.034   -16.073    -0.038
Fe(3)           4.691e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.908e-014  1.747e-014   -13.719   -13.758    -0.038
   Fe(OH)4-              3.356e-016  3.073e-016   -15.474   -15.512    -0.038
   FeOH+2                6.133e-018  4.311e-018   -17.212   -17.365    -0.153
   Fe+3                  1.206e-022  5.457e-023   -21.919   -22.263    -0.344
   FeCl+2                2.116e-025  1.487e-025   -24.675   -24.828    -0.153
   FeSO4+                7.879e-026  7.215e-026   -25.104   -25.142    -0.038
   FeCl2+                6.546e-029  5.994e-029   -28.184   -28.222    -0.038
   Fe(SO4)2-             2.078e-031  1.903e-031   -30.682   -30.721    -0.038
   FeHSO4+2              2.246e-032  1.579e-032   -31.649   -31.802    -0.153
   Fe2(OH)2+4            2.049e-033  5.003e-034   -32.688   -33.301    -0.612
   FeCl3                 5.400e-034  5.409e-034   -33.268   -33.267     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.782   -44.739    -0.957
H(0)            1.559e-009
   H2                    7.796e-010  7.808e-010    -9.108    -9.107     0.001
K               1.893e-005
   K+                    1.893e-005  1.731e-005    -4.723    -4.762    -0.039
   KSO4-                 1.602e-011  1.466e-011   -10.795   -10.834    -0.038
Mg              8.376e-005
   Mg+2                  8.036e-005  5.732e-005    -4.095    -4.242    -0.147
   MgHCO3+               3.259e-006  2.984e-006    -5.487    -5.525    -0.038
   MgCO3                 1.395e-007  1.397e-007    -6.856    -6.855     0.001
   MgOH+                 2.781e-009  2.546e-009    -8.556    -8.594    -0.038
   MgSO4                 1.617e-009  1.620e-009    -8.791    -8.790     0.001
Mn(2)           3.284e-004
   Mn+2                  2.269e-004  1.595e-004    -3.644    -3.797    -0.153
   MnHCO3+               6.909e-005  6.326e-005    -4.161    -4.199    -0.038
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 6.403e-008  5.863e-008    -7.194    -7.232    -0.038
   MnOH+                 5.479e-008  5.017e-008    -7.261    -7.300    -0.038
   MnSO4                 3.414e-009  3.420e-009    -8.467    -8.466     0.001
   MnCl2                 2.306e-012  2.309e-012   -11.637   -11.636     0.001
   MnCl3-                6.269e-017  5.740e-017   -16.203   -16.241    -0.038
   Mn(OH)3-              5.058e-018  4.631e-018   -17.296   -17.334    -0.038
Mn(3)           8.476e-034
   Mn+3                  8.476e-034  3.835e-034   -33.072   -33.416    -0.344
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.819   -81.972    -0.153
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.427   -95.465    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.990e-004    -3.663    -3.701    -0.038
   NaHCO3                4.971e-007  4.979e-007    -6.304    -6.303     0.001
   NaCO3-                1.034e-008  9.463e-009    -7.986    -8.024    -0.038
   NaSO4-                1.313e-010  1.202e-010    -9.882    -9.920    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.166   -74.165     0.001
S(-2)           2.082e-004
   HS-                   8.030e-005  7.352e-005    -4.095    -4.134    -0.038
   H2S                   5.244e-005  5.253e-005    -4.280    -4.280     0.001
   Fe(HS)2               3.533e-005  3.539e-005    -4.452    -4.451     0.001
   AsS(OH)(HS)-          3.205e-007  2.935e-007    -6.494    -6.532    -0.038
   Fe(HS)3-              3.094e-007  2.833e-007    -6.509    -6.548    -0.038
   S5-2                  3.072e-007  2.286e-007    -6.513    -6.641    -0.128
   S4-2                  1.815e-007  1.334e-007    -6.741    -6.875    -0.134
   S6-2                  1.572e-007  1.183e-007    -6.804    -6.927    -0.123
   S-2                   1.546e-010  1.087e-010    -9.811    -9.964    -0.153
   S3-2                  6.486e-011  4.701e-011   -10.188   -10.328    -0.140
   S2-2                  3.723e-012  2.668e-012   -11.429   -11.574    -0.145
   As3S4(HS)2-           2.923e-016  2.676e-016   -15.534   -15.572    -0.038
S(6)            2.069e-007
   SO4-2                 1.704e-007  1.206e-007    -6.769    -6.919    -0.150



   CaSO4                 3.115e-008  3.120e-008    -7.507    -7.506     0.001
   MnSO4                 3.414e-009  3.420e-009    -8.467    -8.466     0.001
   MgSO4                 1.617e-009  1.620e-009    -8.791    -8.790     0.001
   FeSO4                 1.572e-010  1.575e-010    -9.803    -9.803     0.001
   NaSO4-                1.313e-010  1.202e-010    -9.882    -9.920    -0.038
   BaSO4                 2.237e-011  2.240e-011   -10.650   -10.650     0.001
   KSO4-                 1.602e-011  1.466e-011   -10.795   -10.834    -0.038
   HSO4-                 1.046e-012  9.578e-013   -11.980   -12.019    -0.038
   CaHSO4+               1.631e-014  1.494e-014   -13.788   -13.826    -0.038
   FeHSO4+               9.237e-017  8.458e-017   -16.034   -16.073    -0.038
   FeSO4+                7.879e-026  7.215e-026   -25.104   -25.142    -0.038
   Fe(SO4)2-             2.078e-031  1.903e-031   -30.682   -30.721    -0.038
   FeHSO4+2              2.246e-032  1.579e-032   -31.649   -31.802    -0.153

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.45   -9.81   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.05  -18.43   -1.38  As2O3
Artinite         -9.50    0.10    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.44  -45.22    8.23  As2O5
As2S3(am)        -7.19  -52.09  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.09  -64.20  -50.11  Ba3(AsO4)2
Barite           -3.38  -13.35   -9.97  BaSO4
Birnessite      -27.27   16.34   43.60  MnO2
Bixbyite        -23.70  -24.31   -0.61  Mn2O3
Brucite          -6.91    9.93   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.67  -53.57  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.33   -2.53   -2.86  CH4
Claudetite      -17.09  -18.43   -1.34  As2O3
CO2(g)           -1.62   -3.09   -1.47  CO2
Dolomite         -1.22  -18.31  -17.09  CaMg(CO3)2
Dolomite(d)      -1.77  -18.31  -16.54  CaMg(CO3)2
Epsomite         -9.02  -11.16   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.18   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.19  -37.84  -45.03  Fe3S4
Gypsum           -5.23   -9.81   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.28   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -23.94   37.09   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.02  -37.98  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.64  -29.40   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.47  -43.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.65  -42.86   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.52  -41.80   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.80  -45.19   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.81   -9.83   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -11.98   13.36   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.21  -14.32   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.88  -87.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.60  -56.30  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.60  -11.89    2.71  MnCl2:4H2O



MnS(Green)       -4.64   -0.84    3.80  MnS
MnSO4           -13.38  -10.72    2.67  MnSO4
Nahcolite        -5.50   -6.05   -0.55  NaHCO3
Natron          -11.69  -13.00   -1.31  Na2CO3:10H2O
Nesquehonite     -4.21   -9.83   -5.62  MgCO3:3H2O
Nsutite         -26.23   16.34   42.56  MnO2
O2(g)           -71.27  -74.17   -2.89  O2
Orpiment         -5.79  -52.09  -46.30  As2S3
Portlandite     -11.51   11.29   22.80  Ca(OH)2
Pyrite           11.04   -7.44  -18.48  FeS2
Pyrochroite      -4.82   10.38   15.20  Mn(OH)2
Pyrolusite      -25.04   16.34   41.38  MnO2
Realgar          -3.47  -23.42  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.47  -44.72  -20.25  FeAsO4:2H2O
Siderite          0.16  -10.73  -10.89  FeCO3
Siderite(d)(3)   -0.28  -10.73  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.14  -14.32   -0.18  Na2SO4
Thermonatrite   -13.12  -13.00    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.46  -12.02   -8.56  BaCO3

Reaction step 34.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.29   16.31   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.820e-002 -1.801e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.732e-005
Manganite          -12.01   13.33   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  9.054e-005  9.054e-005
Siderite(d)(3)      -0.25  -10.70  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.47  -12.03   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.531e-004  Surface charge, eq

Hfo_s         
 5.271e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOMn+        4.472e-006       0.848  4.472e-006      -5.349
Hfo_sOHCa+2      7.221e-007       0.137  7.221e-007      -6.141
Hfo_sOFe+        6.114e-008       0.012  6.114e-008      -7.214
Hfo_sOH2+        9.683e-009       0.002  9.684e-009      -8.014
Hfo_sOH          5.863e-009       0.001  5.863e-009      -8.232
Hfo_sOHBa+2      6.247e-010       0.000  6.247e-010      -9.204
Hfo_sO-          8.131e-011       0.000  8.132e-011     -10.090

Hfo           
 1.531e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.021e-004       0.484  1.021e-004      -3.991
Hfo_wOH          6.182e-005       0.293  6.182e-005      -4.209
Hfo_wOMn+        3.745e-005       0.178  3.745e-005      -4.426
Hfo_wOFe+        6.016e-006       0.029  6.016e-006      -5.221
Hfo_wOCa+        1.360e-006       0.006  1.360e-006      -5.866
Hfo_wOMg+        1.048e-006       0.005  1.048e-006      -5.980
Hfo_wO-          8.574e-007       0.004  8.574e-007      -6.067
Hfo_wOFeOH       1.911e-007       0.001  1.911e-007      -6.719
Hfo_wH2AsO3      9.790e-009       0.000  9.790e-009      -8.009
Hfo_wOHSO4-2     4.420e-011       0.000  4.421e-011     -10.355
Hfo_wSO4-        3.660e-011       0.000  3.660e-011     -10.437
Hfo_wOBa+        1.701e-011       0.000  1.701e-011     -10.769
Hfo_wOHAsO4-3    7.526e-017       0.000  7.527e-017     -16.123
Hfo_wHAsO4-      4.598e-018       0.000  4.598e-018     -17.337
Hfo_wH2AsO4      2.457e-019       0.000  2.457e-019     -18.610

Mno           
-3.995e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.402e-027       0.000  2.402e-027     -26.619
Mno_O3HMn+       2.795e-029       0.000  2.795e-029     -28.554
Mno_O3-2         1.566e-029       0.000  1.566e-029     -28.805
Mno_O3Ca         1.491e-029       0.000  1.491e-029     -28.827
Mno_O3H-         4.566e-031       0.000  4.566e-031     -30.340
Mno_O3Na-        3.300e-031       0.000  3.300e-031     -30.482
Mno_O3Mg         2.455e-031       0.000  2.455e-031     -30.610
Mno_O3HCa+       1.513e-031       0.000  1.513e-031     -30.820
Mno_O3Ba         8.771e-032       0.000  8.771e-032     -31.057
Mno_O3HMg+       1.687e-033       0.000  1.688e-033     -32.773
Mno_O3HBa+       1.592e-033       0.000  1.593e-033     -32.798
Mno_O3HNa        8.979e-034       0.000  8.979e-034     -33.047
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        5.860e-041       0.000  5.861e-041     -40.232
Mno_O3H3Cl       1.455e-043       0.000  1.455e-043     -42.837

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.452e-007  5.452e-007
C                9.078e-003  9.077e-003
Ca               1.953e-003  1.953e-003
Cl               9.873e-005  9.873e-005
Fe               5.201e-005  5.201e-005
K                1.893e-005  1.893e-005
Mg               8.382e-005  8.382e-005



Mn               3.357e-004  3.357e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.072      Charge balance
                                       pe  =  -4.092      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.144e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.342e-003
                       Total CO2 (mol/kg)  =  6.009e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.537e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.57
                               Iterations  =  41
                                  Total H  = 1.110266e+002
                                  Total O  = 5.552166e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.291e-007  1.182e-007    -6.889    -6.928    -0.039
   H+                    9.170e-008  8.471e-008    -7.038    -7.072    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.205e-007  2.933e-007    -6.494    -6.533    -0.039
   H3AsO3                6.150e-010  6.160e-010    -9.211    -9.210     0.001
   H2AsO3-               5.627e-012  5.148e-012   -11.250   -11.288    -0.039
   As3S4(HS)2-           3.137e-016  2.871e-016   -15.503   -15.542    -0.039
   H4AsO3+               2.826e-017  2.585e-017   -16.549   -16.587    -0.039
   HAsO3-2               1.730e-019  1.213e-019   -18.762   -18.916    -0.154
   AsO3-3                6.356e-028  2.856e-028   -27.197   -27.544    -0.347
As(5)           3.351e-018
   HAsO4-2               1.729e-018  1.212e-018   -17.762   -17.917    -0.154
   H2AsO4-               1.622e-018  1.484e-018   -17.790   -17.829    -0.039
   AsO4-3                7.127e-023  3.202e-023   -22.147   -22.495    -0.347
   H3AsO4                2.504e-023  2.508e-023   -22.601   -22.601     0.001
Ba              5.452e-007
   Ba+2                  5.272e-007  3.694e-007    -6.278    -6.432    -0.154
   BaHCO3+               1.755e-008  1.606e-008    -7.756    -7.794    -0.039
   BaCO3                 4.783e-010  4.791e-010    -9.320    -9.320     0.001
   BaSO4                 2.144e-011  2.147e-011   -10.669   -10.668     0.001
   BaOH+                 1.615e-013  1.478e-013   -12.792   -12.830    -0.039
C(-4)           3.068e-003
   CH4                   3.068e-003  3.074e-003    -2.513    -2.512     0.001
C(4)            6.009e-003
   HCO3-                 4.942e-003  4.534e-003    -2.306    -2.344    -0.037
   CO2                   8.622e-004  8.637e-004    -3.064    -3.064     0.001
   CaHCO3+               8.341e-005  7.632e-005    -4.079    -4.117    -0.039
   MnHCO3+               7.168e-005  6.558e-005    -4.145    -4.183    -0.039
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               3.901e-006  3.569e-006    -5.409    -5.447    -0.039
   CO3-2                 3.543e-006  2.510e-006    -5.451    -5.600    -0.150
   MgHCO3+               3.314e-006  3.032e-006    -5.480    -5.518    -0.039
   NaHCO3                5.061e-007  5.069e-007    -6.296    -6.295     0.001
   FeCO3                 4.733e-007  4.740e-007    -6.325    -6.324     0.001
   MgCO3                 1.367e-007  1.369e-007    -6.864    -6.864     0.001
   BaHCO3+               1.755e-008  1.606e-008    -7.756    -7.794    -0.039
   NaCO3-                1.016e-008  9.293e-009    -7.993    -8.032    -0.039
   BaCO3                 4.783e-010  4.791e-010    -9.320    -9.320     0.001
Ca              1.953e-003
   Ca+2                  1.864e-003  1.320e-003    -2.729    -2.880    -0.150



   CaHCO3+               8.341e-005  7.632e-005    -4.079    -4.117    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.049e-008  3.054e-008    -7.516    -7.515     0.001
   CaOH+                 2.825e-009  2.585e-009    -8.549    -8.588    -0.039
   CaHSO4+               1.656e-014  1.516e-014   -13.781   -13.819    -0.039
Cl              9.873e-005
   Cl-                   9.867e-005  9.016e-005    -4.006    -4.045    -0.039
   MnCl+                 6.516e-008  5.962e-008    -7.186    -7.225    -0.039
   FeCl+                 1.071e-009  9.799e-010    -8.970    -9.009    -0.039
   MnCl2                 2.342e-012  2.346e-012   -11.630   -11.630     0.001
   MnCl3-                6.368e-017  5.827e-017   -16.196   -16.235    -0.039
   FeCl+2                2.363e-025  1.656e-025   -24.627   -24.781    -0.154
   FeCl2+                7.288e-029  6.669e-029   -28.137   -28.176    -0.039
   FeCl3                 6.003e-034  6.013e-034   -33.222   -33.221     0.001
Fe(2)           5.201e-005
   Fe(HS)2               3.606e-005  3.612e-005    -4.443    -4.442     0.001
   Fe+2                  1.123e-005  7.873e-006    -4.949    -5.104    -0.154
   FeHCO3+               3.901e-006  3.569e-006    -5.409    -5.447    -0.039
   FeCO3                 4.733e-007  4.740e-007    -6.325    -6.324     0.001
   Fe(HS)3-              3.084e-007  2.822e-007    -6.511    -6.549    -0.039
   FeOH+                 3.212e-008  2.938e-008    -7.493    -7.532    -0.039
   FeCl+                 1.071e-009  9.799e-010    -8.970    -9.009    -0.039
   FeSO4                 1.621e-010  1.624e-010    -9.790    -9.790     0.001
   Fe(OH)2               2.947e-012  2.952e-012   -11.531   -11.530     0.001
   Fe(OH)3-              1.415e-015  1.294e-015   -14.849   -14.888    -0.039
   FeHSO4+               9.881e-017  9.041e-017   -16.005   -16.044    -0.039
Fe(3)           4.762e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.979e-014  1.811e-014   -13.703   -13.742    -0.039
   Fe(OH)4-              3.240e-016  2.964e-016   -15.490   -15.528    -0.039
   FeOH+2                6.612e-018  4.634e-018   -17.180   -17.334    -0.154
   Fe+3                  1.353e-022  6.081e-023   -21.869   -22.216    -0.347
   FeCl+2                2.363e-025  1.656e-025   -24.627   -24.781    -0.154
   FeSO4+                8.451e-026  7.733e-026   -25.073   -25.112    -0.039
   FeCl2+                7.288e-029  6.669e-029   -28.137   -28.176    -0.039
   Fe(SO4)2-             2.144e-031  1.962e-031   -30.669   -30.707    -0.039
   FeHSO4+2              2.503e-032  1.754e-032   -31.602   -31.756    -0.154
   Fe2(OH)2+4            2.396e-033  5.779e-034   -32.620   -33.238    -0.618
   FeCl3                 6.003e-034  6.013e-034   -33.222   -33.221     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.695   -44.660    -0.965
H(0)            1.551e-009
   H2                    7.753e-010  7.766e-010    -9.111    -9.110     0.001
K               1.893e-005
   K+                    1.893e-005  1.730e-005    -4.723    -4.762    -0.039
   KSO4-                 1.540e-011  1.409e-011   -10.812   -10.851    -0.039
Mg              8.382e-005
   Mg+2                  8.036e-005  5.716e-005    -4.095    -4.243    -0.148
   MgHCO3+               3.314e-006  3.032e-006    -5.480    -5.518    -0.039
   MgCO3                 1.367e-007  1.369e-007    -6.864    -6.864     0.001
   MgOH+                 2.677e-009  2.450e-009    -8.572    -8.611    -0.039
   MgSO4                 1.551e-009  1.554e-009    -8.809    -8.809     0.001
Mn(2)           3.357e-004
   Mn+2                  2.316e-004  1.623e-004    -3.635    -3.790    -0.154
   MnHCO3+               7.168e-005  6.558e-005    -4.145    -4.183    -0.039
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 6.516e-008  5.962e-008    -7.186    -7.225    -0.039
   MnOH+                 5.382e-008  4.924e-008    -7.269    -7.308    -0.039
   MnSO4                 3.342e-009  3.347e-009    -8.476    -8.475     0.001
   MnCl2                 2.342e-012  2.346e-012   -11.630   -11.630     0.001
   MnCl3-                6.368e-017  5.827e-017   -16.196   -16.235    -0.039
   Mn(OH)3-              4.622e-018  4.229e-018   -17.335   -17.374    -0.039
Mn(3)           9.027e-034
   Mn+3                  9.027e-034  4.056e-034   -33.044   -33.392    -0.347
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.868   -82.022    -0.154
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.460   -95.498    -0.039



Na              2.176e-004
   Na+                   2.171e-004  1.988e-004    -3.663    -3.702    -0.038
   NaHCO3                5.061e-007  5.069e-007    -6.296    -6.295     0.001
   NaCO3-                1.016e-008  9.293e-009    -7.993    -8.032    -0.039
   NaSO4-                1.263e-010  1.156e-010    -9.899    -9.937    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.161   -74.161     0.001
S(-2)           2.082e-004
   HS-                   7.842e-005  7.175e-005    -4.106    -4.144    -0.039
   H2S                   5.305e-005  5.314e-005    -4.275    -4.275     0.001
   Fe(HS)2               3.606e-005  3.612e-005    -4.443    -4.442     0.001
   AsS(OH)(HS)-          3.205e-007  2.933e-007    -6.494    -6.533    -0.039
   Fe(HS)3-              3.084e-007  2.822e-007    -6.511    -6.549    -0.039
   S5-2                  2.898e-007  2.152e-007    -6.538    -6.667    -0.129
   S4-2                  1.713e-007  1.256e-007    -6.766    -6.901    -0.135
   S6-2                  1.482e-007  1.114e-007    -6.829    -6.953    -0.124
   S-2                   1.460e-010  1.023e-010    -9.836    -9.990    -0.154
   S3-2                  6.120e-011  4.425e-011   -10.213   -10.354    -0.141
   S2-2                  3.514e-012  2.511e-012   -11.454   -11.600    -0.146
   As3S4(HS)2-           3.137e-016  2.871e-016   -15.503   -15.542    -0.039
S(6)            2.001e-007
   SO4-2                 1.644e-007  1.160e-007    -6.784    -6.936    -0.151
   CaSO4                 3.049e-008  3.054e-008    -7.516    -7.515     0.001
   MnSO4                 3.342e-009  3.347e-009    -8.476    -8.475     0.001
   MgSO4                 1.551e-009  1.554e-009    -8.809    -8.809     0.001
   FeSO4                 1.621e-010  1.624e-010    -9.790    -9.790     0.001
   NaSO4-                1.263e-010  1.156e-010    -9.899    -9.937    -0.039
   BaSO4                 2.144e-011  2.147e-011   -10.669   -10.668     0.001
   KSO4-                 1.540e-011  1.409e-011   -10.812   -10.851    -0.039
   HSO4-                 1.044e-012  9.551e-013   -11.981   -12.020    -0.039
   CaHSO4+               1.656e-014  1.516e-014   -13.781   -13.819    -0.039
   FeHSO4+               9.881e-017  9.041e-017   -16.005   -16.044    -0.039
   FeSO4+                8.451e-026  7.733e-026   -25.073   -25.112    -0.039
   Fe(SO4)2-             2.144e-031  1.962e-031   -30.669   -30.707    -0.039
   FeHSO4+2              2.503e-032  1.754e-032   -31.602   -31.756    -0.154

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.45   -9.82   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.04  -18.42   -1.38  As2O3
Artinite         -9.54    0.06    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.43  -45.20    8.23  As2O5
As2S3(am)        -7.17  -52.07  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.18  -64.29  -50.11  Ba3(AsO4)2
Barite           -3.40  -13.37   -9.97  BaSO4
Birnessite      -27.29   16.31   43.60  MnO2
Bixbyite        -23.74  -24.35   -0.61  Mn2O3
Brucite          -6.94    9.90   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.72  -53.63  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.35   -2.51   -2.86  CH4
Claudetite      -17.08  -18.42   -1.34  As2O3
CO2(g)           -1.60   -3.06   -1.47  CO2
Dolomite         -1.23  -18.32  -17.09  CaMg(CO3)2
Dolomite(d)      -1.78  -18.32  -16.54  CaMg(CO3)2
Epsomite         -9.04  -11.18   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.18   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.21  -37.82  -45.03  Fe3S4
Gypsum           -5.23   -9.82   -4.58  CaSO4:2H2O



H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.27   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.01   37.02   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.04  -38.01  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.71  -29.47   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.45  -43.28   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.64  -42.85   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.51  -41.79   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.77  -45.16   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.81   -9.84   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.01   13.33   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.23  -14.34   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.88  -87.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.65  -56.36  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.59  -11.88    2.71  MnCl2:4H2O
MnS(Green)       -4.66   -0.86    3.80  MnS
MnSO4           -13.39  -10.73    2.67  MnSO4
Nahcolite        -5.50   -6.05   -0.55  NaHCO3
Natron          -11.69  -13.00   -1.31  Na2CO3:10H2O
Nesquehonite     -4.22   -9.84   -5.62  MgCO3:3H2O
Nsutite         -26.25   16.31   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.77  -52.07  -46.30  As2S3
Portlandite     -11.54   11.26   22.80  Ca(OH)2
Pyrite           11.05   -7.43  -18.48  FeS2
Pyrochroite      -4.85   10.35   15.20  Mn(OH)2
Pyrolusite      -25.07   16.31   41.38  MnO2
Realgar          -3.46  -23.41  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.46  -44.71  -20.25  FeAsO4:2H2O
Siderite          0.19  -10.70  -10.89  FeCO3
Siderite(d)(3)   -0.25  -10.70  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.16  -14.34   -0.18  Na2SO4
Thermonatrite   -13.13  -13.00    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.47  -12.03   -8.56  BaCO3

Reaction step 35.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.31   16.29   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.816e-002 -1.841e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.931e-005
Manganite          -12.03   13.31   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  8.457e-005  8.457e-005
Siderite(d)(3)      -0.23  -10.68  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.48  -12.04   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.541e-004  Surface charge, eq

Hfo_s         
 5.270e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.446e-006       0.844  4.446e-006      -5.352
Hfo_sOHCa+2      7.434e-007       0.141  7.434e-007      -6.129
Hfo_sOFe+        6.392e-008       0.012  6.392e-008      -7.194
Hfo_sOH2+        1.015e-008       0.002  1.015e-008      -7.994
Hfo_sOH          5.935e-009       0.001  5.935e-009      -8.227
Hfo_sOHBa+2      6.302e-010       0.000  6.302e-010      -9.201
Hfo_sO-          7.951e-011       0.000  7.951e-011     -10.100

Hfo           
 1.541e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.042e-004       0.494  1.042e-004      -3.982
Hfo_wOH          6.092e-005       0.289  6.093e-005      -4.215
Hfo_wOMn+        3.625e-005       0.172  3.626e-005      -4.441
Hfo_wOFe+        6.123e-006       0.029  6.123e-006      -5.213
Hfo_wOCa+        1.317e-006       0.006  1.317e-006      -5.880
Hfo_wOMg+        9.947e-007       0.005  9.947e-007      -6.002
Hfo_wO-          8.161e-007       0.004  8.162e-007      -6.088
Hfo_wOFeOH       1.879e-007       0.001  1.879e-007      -6.726
Hfo_wH2AsO3      9.768e-009       0.000  9.768e-009      -8.010
Hfo_wOHSO4-2     4.195e-011       0.000  4.195e-011     -10.377
Hfo_wSO4-        3.596e-011       0.000  3.596e-011     -10.444
Hfo_wOBa+        1.614e-011       0.000  1.614e-011     -10.792
Hfo_wOHAsO4-3    6.801e-017       0.000  6.801e-017     -16.167
Hfo_wHAsO4-      4.454e-018       0.000  4.454e-018     -17.351
Hfo_wH2AsO4      2.465e-019       0.000  2.465e-019     -18.608

Mno           
-5.050e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.885e-029       0.000  4.886e-029     -28.311
Mno_O3HMn+       5.885e-031       0.000  5.885e-031     -30.230
Mno_O3-2         3.131e-031       0.000  3.131e-031     -30.504
Mno_O3Ca         3.031e-031       0.000  3.031e-031     -30.518
Mno_O3H-         9.455e-033       0.000  9.455e-033     -32.024
Mno_O3Na-        6.594e-033       0.000  6.594e-033     -32.181



Mno_O3Mg         4.896e-033       0.000  4.897e-033     -32.310
Mno_O3HCa+       3.186e-033       0.000  3.186e-033     -32.497
Mno_O3Ba         1.748e-033       0.000  1.748e-033     -32.757
Mno_O3HMg+       3.485e-035       0.000  3.485e-035     -34.458
Mno_O3HBa+       3.286e-035       0.000  3.286e-035     -34.483
Mno_O3HNa        1.858e-035       0.000  1.858e-035     -34.731
Mno_O3H2         2.144e-037       0.000  2.144e-037     -36.669
Mno_O3H3+        1.301e-042       0.000  1.301e-042     -41.886
Mno_O3H3Cl       3.228e-045       0.000  3.228e-045     -44.491

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.452e-007  5.452e-007
C                9.323e-003  9.323e-003
Ca               1.993e-003  1.993e-003
Cl               9.873e-005  9.873e-005
Fe               5.389e-005  5.389e-005
K                1.893e-005  1.893e-005
Mg               8.387e-005  8.387e-005
Mn               3.429e-004  3.429e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.057      Charge balance
                                       pe  =  -4.076      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.277e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.441e-003
                       Total CO2 (mol/kg)  =  6.155e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.547e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.52
                               Iterations  =  44
                                  Total H  = 1.110270e+002
                                  Total O  = 5.552201e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.248e-007  1.141e-007    -6.904    -6.943    -0.039
   H+                    9.500e-008  8.771e-008    -7.022    -7.057    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.206e-007  2.931e-007    -6.494    -6.533    -0.039
   H3AsO3                6.226e-010  6.236e-010    -9.206    -9.205     0.001
   H2AsO3-               5.506e-012  5.034e-012   -11.259   -11.298    -0.039
   As3S4(HS)2-           3.359e-016  3.071e-016   -15.474   -15.513    -0.039
   H4AsO3+               2.964e-017  2.710e-017   -16.528   -16.567    -0.039
   HAsO3-2               1.639e-019  1.145e-019   -18.785   -18.941    -0.156
   AsO3-3                5.836e-028  2.605e-028   -27.234   -27.584    -0.350
As(5)           3.241e-018
   HAsO4-2               1.646e-018  1.150e-018   -17.784   -17.939    -0.156
   H2AsO4-               1.595e-018  1.458e-018   -17.797   -17.836    -0.039
   AsO4-3                6.578e-023  2.936e-023   -22.182   -22.532    -0.350
   H3AsO4                2.548e-023  2.552e-023   -22.594   -22.593     0.001
Ba              5.452e-007
   Ba+2                  5.269e-007  3.682e-007    -6.278    -6.434    -0.156
   BaHCO3+               1.782e-008  1.629e-008    -7.749    -7.788    -0.039
   BaCO3                 4.687e-010  4.695e-010    -9.329    -9.328     0.001



   BaSO4                 2.057e-011  2.060e-011   -10.687   -10.686     0.001
   BaOH+                 1.555e-013  1.422e-013   -12.808   -12.847    -0.039
C(-4)           3.168e-003
   CH4                   3.168e-003  3.174e-003    -2.499    -2.498     0.001
C(4)            6.155e-003
   HCO3-                 5.035e-003  4.616e-003    -2.298    -2.336    -0.038
   CO2                   9.089e-004  9.105e-004    -3.041    -3.041     0.001
   CaHCO3+               8.642e-005  7.902e-005    -4.063    -4.102    -0.039
   MnHCO3+               7.427e-005  6.790e-005    -4.129    -4.168    -0.039
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.250e-006  3.886e-006    -5.372    -5.411    -0.039
   CO3-2                 3.494e-006  2.468e-006    -5.457    -5.608    -0.151
   MgHCO3+               3.368e-006  3.079e-006    -5.473    -5.512    -0.039
   NaHCO3                5.149e-007  5.157e-007    -6.288    -6.288     0.001
   FeCO3                 4.976e-007  4.984e-007    -6.303    -6.302     0.001
   MgCO3                 1.341e-007  1.343e-007    -6.873    -6.872     0.001
   BaHCO3+               1.782e-008  1.629e-008    -7.749    -7.788    -0.039
   NaCO3-                9.987e-009  9.131e-009    -8.001    -8.039    -0.039
   BaCO3                 4.687e-010  4.695e-010    -9.329    -9.328     0.001
Ca              1.993e-003
   Ca+2                  1.901e-003  1.342e-003    -2.721    -2.872    -0.151
   CaHCO3+               8.642e-005  7.902e-005    -4.063    -4.102    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.985e-008  2.990e-008    -7.525    -7.524     0.001
   CaOH+                 2.777e-009  2.539e-009    -8.556    -8.595    -0.039
   CaHSO4+               1.680e-014  1.536e-014   -13.775   -13.814    -0.039
Cl              9.873e-005
   Cl-                   9.866e-005  9.010e-005    -4.006    -4.045    -0.039
   MnCl+                 6.625e-008  6.058e-008    -7.179    -7.218    -0.039
   FeCl+                 1.145e-009  1.047e-009    -8.941    -8.980    -0.039
   MnCl2                 2.378e-012  2.382e-012   -11.624   -11.623     0.001
   MnCl3-                6.466e-017  5.912e-017   -16.189   -16.228    -0.039
   FeCl+2                2.628e-025  1.836e-025   -24.580   -24.736    -0.156
   FeCl2+                8.083e-029  7.390e-029   -28.092   -28.131    -0.039
   FeCl3                 6.647e-034  6.658e-034   -33.177   -33.177     0.001
Fe(2)           5.389e-005
   Fe(HS)2               3.676e-005  3.682e-005    -4.435    -4.434     0.001
   Fe+2                  1.205e-005  8.418e-006    -4.919    -5.075    -0.156
   FeHCO3+               4.250e-006  3.886e-006    -5.372    -5.411    -0.039
   FeCO3                 4.976e-007  4.984e-007    -6.303    -6.302     0.001
   Fe(HS)3-              3.072e-007  2.809e-007    -6.513    -6.552    -0.039
   FeOH+                 3.319e-008  3.035e-008    -7.479    -7.518    -0.039
   FeCl+                 1.145e-009  1.047e-009    -8.941    -8.980    -0.039
   FeSO4                 1.669e-010  1.672e-010    -9.778    -9.777     0.001
   Fe(OH)2               2.939e-012  2.944e-012   -11.532   -11.531     0.001
   Fe(OH)3-              1.364e-015  1.247e-015   -14.865   -14.904    -0.039
   FeHSO4+               1.054e-016  9.637e-017   -15.977   -16.016    -0.039
Fe(3)           4.832e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.051e-014  1.875e-014   -13.688   -13.727    -0.039
   Fe(OH)4-              3.131e-016  2.863e-016   -15.504   -15.543    -0.039
   FeOH+2                7.109e-018  4.968e-018   -17.148   -17.304    -0.156
   Fe+3                  1.512e-022  6.749e-023   -21.820   -22.171    -0.350
   FeCl+2                2.628e-025  1.836e-025   -24.580   -24.736    -0.156
   FeSO4+                9.038e-026  8.264e-026   -25.044   -25.083    -0.039
   FeCl2+                8.083e-029  7.390e-029   -28.092   -28.131    -0.039
   Fe(SO4)2-             2.208e-031  2.019e-031   -30.656   -30.695    -0.039
   FeHSO4+2              2.777e-032  1.941e-032   -31.556   -31.712    -0.156
   Fe2(OH)2+4            2.786e-033  6.642e-034   -32.555   -33.178    -0.623
   FeCl3                 6.647e-034  6.658e-034   -33.177   -33.177     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.612   -44.585    -0.973
H(0)            1.543e-009
   H2                    7.713e-010  7.726e-010    -9.113    -9.112     0.001
K               1.893e-005
   K+                    1.893e-005  1.728e-005    -4.723    -4.762    -0.039
   KSO4-                 1.483e-011  1.356e-011   -10.829   -10.868    -0.039



Mg              8.387e-005
   Mg+2                  8.037e-005  5.701e-005    -4.095    -4.244    -0.149
   MgHCO3+               3.368e-006  3.079e-006    -5.473    -5.512    -0.039
   MgCO3                 1.341e-007  1.343e-007    -6.873    -6.872     0.001
   MgOH+                 2.581e-009  2.359e-009    -8.588    -8.627    -0.039
   MgSO4                 1.490e-009  1.492e-009    -8.827    -8.826     0.001
Mn(2)           3.429e-004
   Mn+2                  2.362e-004  1.650e-004    -3.627    -3.782    -0.156
   MnHCO3+               7.427e-005  6.790e-005    -4.129    -4.168    -0.039
   MnCO3                 3.231e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 6.625e-008  6.058e-008    -7.179    -7.218    -0.039
   MnOH+                 5.289e-008  4.836e-008    -7.277    -7.316    -0.039
   MnSO4                 3.272e-009  3.277e-009    -8.485    -8.484     0.001
   MnCl2                 2.378e-012  2.382e-012   -11.624   -11.623     0.001
   MnCl3-                6.466e-017  5.912e-017   -16.189   -16.228    -0.039
   Mn(OH)3-              4.238e-018  3.875e-018   -17.373   -17.412    -0.039
Mn(3)           9.592e-034
   Mn+3                  9.592e-034  4.282e-034   -33.018   -33.368    -0.350
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.915   -82.071    -0.156
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.492   -95.531    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.987e-004    -3.663    -3.702    -0.039
   NaHCO3                5.149e-007  5.157e-007    -6.288    -6.288     0.001
   NaCO3-                9.987e-009  9.131e-009    -8.001    -8.039    -0.039
   NaSO4-                1.216e-010  1.112e-010    -9.915    -9.954    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.157   -74.156     0.001
S(-2)           2.082e-004
   HS-                   7.662e-005  7.005e-005    -4.116    -4.155    -0.039
   H2S                   5.363e-005  5.372e-005    -4.271    -4.270     0.001
   Fe(HS)2               3.676e-005  3.682e-005    -4.435    -4.434     0.001
   AsS(OH)(HS)-          3.206e-007  2.931e-007    -6.494    -6.533    -0.039
   Fe(HS)3-              3.072e-007  2.809e-007    -6.513    -6.552    -0.039
   S5-2                  2.738e-007  2.030e-007    -6.563    -6.693    -0.130
   S4-2                  1.619e-007  1.184e-007    -6.791    -6.927    -0.136
   S6-2                  1.400e-007  1.051e-007    -6.854    -6.979    -0.125
   S-2                   1.381e-010  9.647e-011    -9.860   -10.016    -0.156
   S3-2                  5.786e-011  4.173e-011   -10.238   -10.380    -0.142
   S2-2                  3.322e-012  2.368e-012   -11.479   -11.626    -0.147
   As3S4(HS)2-           3.359e-016  3.071e-016   -15.474   -15.513    -0.039
S(6)            1.937e-007
   SO4-2                 1.587e-007  1.117e-007    -6.799    -6.952    -0.153
   CaSO4                 2.985e-008  2.990e-008    -7.525    -7.524     0.001
   MnSO4                 3.272e-009  3.277e-009    -8.485    -8.484     0.001
   MgSO4                 1.490e-009  1.492e-009    -8.827    -8.826     0.001
   FeSO4                 1.669e-010  1.672e-010    -9.778    -9.777     0.001
   NaSO4-                1.216e-010  1.112e-010    -9.915    -9.954    -0.039
   BaSO4                 2.057e-011  2.060e-011   -10.687   -10.686     0.001
   KSO4-                 1.483e-011  1.356e-011   -10.829   -10.868    -0.039
   HSO4-                 1.041e-012  9.522e-013   -11.982   -12.021    -0.039
   CaHSO4+               1.680e-014  1.536e-014   -13.775   -13.814    -0.039
   FeHSO4+               1.054e-016  9.637e-017   -15.977   -16.016    -0.039
   FeSO4+                9.038e-026  8.264e-026   -25.044   -25.083    -0.039
   Fe(SO4)2-             2.208e-031  2.019e-031   -30.656   -30.695    -0.039
   FeHSO4+2              2.777e-032  1.941e-032   -31.556   -31.712    -0.156

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.46   -9.82   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.03  -18.41   -1.38  As2O3
Artinite         -9.58    0.02    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.41  -45.19    8.23  As2O5



As2S3(am)        -7.14  -52.04  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.26  -64.37  -50.11  Ba3(AsO4)2
Barite           -3.42  -13.39   -9.97  BaSO4
Birnessite      -27.31   16.29   43.60  MnO2
Bixbyite        -23.78  -24.40   -0.61  Mn2O3
Brucite          -6.97    9.87   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.78  -53.68  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.36   -2.50   -2.86  CH4
Claudetite      -17.07  -18.41   -1.34  As2O3
CO2(g)           -1.57   -3.04   -1.47  CO2
Dolomite         -1.24  -18.33  -17.09  CaMg(CO3)2
Dolomite(d)      -1.79  -18.33  -16.54  CaMg(CO3)2
Epsomite         -9.06  -11.20   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.23  -37.81  -45.03  Fe3S4
Gypsum           -5.24   -9.82   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.27   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.07   36.96   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.07  -38.03  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.78  -29.54   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.43  -43.26   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.63  -42.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.50  -41.78   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.74  -45.13   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.82   -9.85   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.03   13.31   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.24  -14.36   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.88  -87.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.71  -56.41  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.58  -11.87    2.71  MnCl2:4H2O
MnS(Green)       -4.68   -0.88    3.80  MnS
MnSO4           -13.40  -10.73    2.67  MnSO4
Nahcolite        -5.49   -6.04   -0.55  NaHCO3
Natron          -11.70  -13.01   -1.31  Na2CO3:10H2O
Nesquehonite     -4.23   -9.85   -5.62  MgCO3:3H2O
Nsutite         -26.27   16.29   42.56  MnO2
O2(g)           -71.26  -74.16   -2.89  O2
Orpiment         -5.74  -52.04  -46.30  As2S3
Portlandite     -11.56   11.24   22.80  Ca(OH)2
Pyrite           11.06   -7.42  -18.48  FeS2
Pyrochroite      -4.87   10.33   15.20  Mn(OH)2
Pyrolusite      -25.09   16.29   41.38  MnO2
Realgar          -3.45  -23.40  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite          0.21  -10.68  -10.89  FeCO3
Siderite(d)(3)   -0.23  -10.68  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.18  -14.36   -0.18  Na2SO4
Thermonatrite   -13.14  -13.01    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.48  -12.04   -8.56  BaCO3



Reaction step 36.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.33   16.27   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.812e-002 -1.880e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.131e-005
Manganite          -12.05   13.29   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  7.862e-005  7.862e-005
Siderite(d)(3)      -0.21  -10.66  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.49  -12.05   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.550e-004  Surface charge, eq

Hfo_s         
 5.269e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.421e-006       0.839  4.421e-006      -5.354
Hfo_sOHCa+2      7.643e-007       0.145  7.644e-007      -6.117
Hfo_sOFe+        6.671e-008       0.013  6.671e-008      -7.176
Hfo_sOH2+        1.062e-008       0.002  1.062e-008      -7.974
Hfo_sOH          6.005e-009       0.001  6.005e-009      -8.221
Hfo_sOHBa+2      6.355e-010       0.000  6.355e-010      -9.197
Hfo_sO-          7.779e-011       0.000  7.779e-011     -10.109

Hfo           
 1.550e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.062e-004       0.504  1.062e-004      -3.974
Hfo_wOH          6.005e-005       0.285  6.005e-005      -4.221
Hfo_wOMn+        3.512e-005       0.167  3.512e-005      -4.454
Hfo_wOFe+        6.225e-006       0.030  6.226e-006      -5.206
Hfo_wOCa+        1.275e-006       0.006  1.276e-006      -5.894
Hfo_wOMg+        9.456e-007       0.004  9.456e-007      -6.024
Hfo_wO-          7.778e-007       0.004  7.779e-007      -6.109



Hfo_wOFeOH       1.847e-007       0.001  1.847e-007      -6.734
Hfo_wH2AsO3      9.748e-009       0.000  9.748e-009      -8.011
Hfo_wOHSO4-2     3.984e-011       0.000  3.984e-011     -10.400
Hfo_wSO4-        3.532e-011       0.000  3.532e-011     -10.452
Hfo_wOBa+        1.533e-011       0.000  1.533e-011     -10.814
Hfo_wOHAsO4-3    6.168e-017       0.000  6.168e-017     -16.210
Hfo_wHAsO4-      4.319e-018       0.000  4.320e-018     -17.365
Hfo_wH2AsO4      2.472e-019       0.000  2.472e-019     -18.607

Mno           
-9.018e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.165e-027       0.000  2.165e-027     -26.664
Mno_O3HMn+       2.698e-029       0.000  2.698e-029     -28.569
Mno_O3-2         1.366e-029       0.000  1.366e-029     -28.865
Mno_O3Ca         1.344e-029       0.000  1.344e-029     -28.872
Mno_O3H-         4.265e-031       0.000  4.265e-031     -30.370
Mno_O3Na-        2.874e-031       0.000  2.874e-031     -30.542
Mno_O3Mg         2.130e-031       0.000  2.130e-031     -30.672
Mno_O3HCa+       1.460e-031       0.000  1.460e-031     -30.836
Mno_O3Ba         7.599e-032       0.000  7.599e-032     -31.119
Mno_O3HMg+       1.568e-033       0.000  1.568e-033     -32.805
Mno_O3HBa+       1.477e-033       0.000  1.477e-033     -32.831
Mno_O3HNa        8.373e-034       0.000  8.374e-034     -33.077
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.275e-041       0.000  6.275e-041     -40.202
Mno_O3H3Cl       1.556e-043       0.000  1.556e-043     -42.808

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.452e-007  5.452e-007
C                9.568e-003  9.568e-003
Ca               2.032e-003  2.032e-003
Cl               9.873e-005  9.873e-005
Fe               5.579e-005  5.579e-005
K                1.893e-005  1.893e-005
Mg               8.392e-005  8.392e-005
Mn               3.500e-004  3.500e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.042      Charge balance
                                       pe  =  -4.060      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.408e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.538e-003
                       Total CO2 (mol/kg)  =  6.300e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.556e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.46
                               Iterations  =  33
                                  Total H  = 1.110274e+002
                                  Total O  = 5.552235e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 



   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.208e-007  1.104e-007    -6.918    -6.957    -0.039
   H+                    9.830e-008  9.070e-008    -7.007    -7.042    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.206e-007  2.929e-007    -6.494    -6.533    -0.039
   H3AsO3                6.304e-010  6.314e-010    -9.200    -9.200     0.001
   H2AsO3-               5.395e-012  4.929e-012   -11.268   -11.307    -0.039
   As3S4(HS)2-           3.587e-016  3.277e-016   -15.445   -15.484    -0.039
   H4AsO3+               3.106e-017  2.837e-017   -16.508   -16.547    -0.039
   HAsO3-2               1.556e-019  1.084e-019   -18.808   -18.965    -0.157
   AsO3-3                5.378e-028  2.385e-028   -27.269   -27.622    -0.353
As(5)           3.142e-018
   HAsO4-2               1.571e-018  1.095e-018   -17.804   -17.961    -0.157
   H2AsO4-               1.571e-018  1.435e-018   -17.804   -17.843    -0.039
   AsO4-3                6.091e-023  2.702e-023   -22.215   -22.568    -0.353
   H3AsO4                2.592e-023  2.597e-023   -22.586   -22.586     0.001
Ba              5.452e-007
   Ba+2                  5.266e-007  3.669e-007    -6.278    -6.435    -0.157
   BaHCO3+               1.808e-008  1.652e-008    -7.743    -7.782    -0.039
   BaCO3                 4.596e-010  4.604e-010    -9.338    -9.337     0.001
   BaSO4                 1.976e-011  1.979e-011   -10.704   -10.704     0.001
   BaOH+                 1.500e-013  1.371e-013   -12.824   -12.863    -0.039
C(-4)           3.268e-003
   CH4                   3.268e-003  3.274e-003    -2.486    -2.485     0.001
C(4)            6.300e-003
   HCO3-                 5.127e-003  4.697e-003    -2.290    -2.328    -0.038
   CO2                   9.564e-004  9.581e-004    -3.019    -3.019     0.001
   CaHCO3+               8.944e-005  8.171e-005    -4.048    -4.088    -0.039
   MnHCO3+               7.686e-005  7.022e-005    -4.114    -4.154    -0.039
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.617e-006  4.218e-006    -5.336    -5.375    -0.039
   CO3-2                 3.448e-006  2.429e-006    -5.462    -5.615    -0.152
   MgHCO3+               3.420e-006  3.125e-006    -5.466    -5.505    -0.039
   NaHCO3                5.235e-007  5.244e-007    -6.281    -6.280     0.001
   FeCO3                 5.223e-007  5.232e-007    -6.282    -6.281     0.001
   MgCO3                 1.316e-007  1.318e-007    -6.881    -6.880     0.001
   BaHCO3+               1.808e-008  1.652e-008    -7.743    -7.782    -0.039
   NaCO3-                9.827e-009  8.979e-009    -8.008    -8.047    -0.039
   BaCO3                 4.596e-010  4.604e-010    -9.338    -9.337     0.001
Ca              2.032e-003
   Ca+2                  1.937e-003  1.364e-003    -2.713    -2.865    -0.152
   CaHCO3+               8.944e-005  8.171e-005    -4.048    -4.088    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.923e-008  2.928e-008    -7.534    -7.533     0.001
   CaOH+                 2.731e-009  2.495e-009    -8.564    -8.603    -0.039
   CaHSO4+               1.703e-014  1.556e-014   -13.769   -13.808    -0.039
Cl              9.873e-005
   Cl-                   9.866e-005  9.003e-005    -4.006    -4.046    -0.040
   MnCl+                 6.733e-008  6.152e-008    -7.172    -7.211    -0.039
   FeCl+                 1.221e-009  1.116e-009    -8.913    -8.952    -0.039
   MnCl2                 2.413e-012  2.417e-012   -11.617   -11.617     0.001
   MnCl3-                6.561e-017  5.994e-017   -16.183   -16.222    -0.039
   FeCl+2                2.913e-025  2.029e-025   -24.536   -24.693    -0.157
   FeCl2+                8.932e-029  8.161e-029   -28.049   -28.088    -0.039
   FeCl3                 7.334e-034  7.347e-034   -33.135   -33.134     0.001
Fe(2)           5.579e-005
   Fe(HS)2               3.742e-005  3.748e-005    -4.427    -4.426     0.001
   Fe+2                  1.289e-005  8.980e-006    -4.890    -5.047    -0.157
   FeHCO3+               4.617e-006  4.218e-006    -5.336    -5.375    -0.039
   FeCO3                 5.223e-007  5.232e-007    -6.282    -6.281     0.001
   Fe(HS)3-              3.058e-007  2.793e-007    -6.515    -6.554    -0.039
   FeOH+                 3.426e-008  3.130e-008    -7.465    -7.504    -0.039
   FeCl+                 1.221e-009  1.116e-009    -8.913    -8.952    -0.039
   FeSO4                 1.715e-010  1.718e-010    -9.766    -9.765     0.001



   Fe(OH)2               2.932e-012  2.937e-012   -11.533   -11.532     0.001
   Fe(OH)3-              1.317e-015  1.203e-015   -14.881   -14.920    -0.039
   FeHSO4+               1.121e-016  1.024e-016   -15.950   -15.989    -0.039
Fe(3)           4.902e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.122e-014  1.939e-014   -13.673   -13.712    -0.039
   Fe(OH)4-              3.030e-016  2.768e-016   -15.519   -15.558    -0.039
   FeOH+2                7.624e-018  5.312e-018   -17.118   -17.275    -0.157
   Fe+3                  1.683e-022  7.464e-023   -21.774   -22.127    -0.353
   FeCl+2                2.913e-025  2.029e-025   -24.536   -24.693    -0.157
   FeSO4+                9.640e-026  8.807e-026   -25.016   -25.055    -0.039
   FeCl2+                8.932e-029  8.161e-029   -28.049   -28.088    -0.039
   Fe(SO4)2-             2.269e-031  2.073e-031   -30.644   -30.683    -0.039
   FeHSO4+2              3.070e-032  2.139e-032   -31.513   -31.670    -0.157
   Fe2(OH)2+4            3.223e-033  7.596e-034   -32.492   -33.119    -0.628
   FeCl3                 7.334e-034  7.347e-034   -33.135   -33.134     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.531   -44.512    -0.981
H(0)            1.535e-009
   H2                    7.674e-010  7.688e-010    -9.115    -9.114     0.001
K               1.893e-005
   K+                    1.893e-005  1.727e-005    -4.723    -4.763    -0.040
   KSO4-                 1.429e-011  1.306e-011   -10.845   -10.884    -0.039
Mg              8.392e-005
   Mg+2                  8.036e-005  5.686e-005    -4.095    -4.245    -0.150
   MgHCO3+               3.420e-006  3.125e-006    -5.466    -5.505    -0.039
   MgCO3                 1.316e-007  1.318e-007    -6.881    -6.880     0.001
   MgOH+                 2.491e-009  2.276e-009    -8.604    -8.643    -0.039
   MgSO4                 1.432e-009  1.434e-009    -8.844    -8.843     0.001
Mn(2)           3.500e-004
   Mn+2                  2.407e-004  1.677e-004    -3.618    -3.775    -0.157
   MnHCO3+               7.686e-005  7.022e-005    -4.114    -4.154    -0.039
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 6.733e-008  6.152e-008    -7.172    -7.211    -0.039
   MnOH+                 5.202e-008  4.752e-008    -7.284    -7.323    -0.039
   MnSO4                 3.204e-009  3.210e-009    -8.494    -8.494     0.001
   MnCl2                 2.413e-012  2.417e-012   -11.617   -11.617     0.001
   MnCl3-                6.561e-017  5.994e-017   -16.183   -16.222    -0.039
   Mn(OH)3-              3.897e-018  3.561e-018   -17.409   -17.448    -0.039
Mn(3)           1.017e-033
   Mn+3                  1.017e-033  4.511e-034   -32.993   -33.346    -0.353
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.961   -82.118    -0.157
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.523   -95.562    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.985e-004    -3.663    -3.702    -0.039
   NaHCO3                5.235e-007  5.244e-007    -6.281    -6.280     0.001
   NaCO3-                9.827e-009  8.979e-009    -8.008    -8.047    -0.039
   NaSO4-                1.172e-010  1.071e-010    -9.931    -9.970    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.152   -74.152     0.001
S(-2)           2.082e-004
   HS-                   7.491e-005  6.844e-005    -4.125    -4.165    -0.039
   H2S                   5.418e-005  5.427e-005    -4.266    -4.265     0.001
   Fe(HS)2               3.742e-005  3.748e-005    -4.427    -4.426     0.001
   AsS(OH)(HS)-          3.206e-007  2.929e-007    -6.494    -6.533    -0.039
   Fe(HS)3-              3.058e-007  2.793e-007    -6.515    -6.554    -0.039
   S5-2                  2.592e-007  1.917e-007    -6.586    -6.717    -0.131
   S4-2                  1.533e-007  1.119e-007    -6.815    -6.951    -0.137
   S6-2                  1.325e-007  9.924e-008    -6.878    -7.003    -0.126
   S-2                   1.308e-010  9.114e-011    -9.883   -10.040    -0.157
   S3-2                  5.479e-011  3.942e-011   -10.261   -10.404    -0.143
   S2-2                  3.146e-012  2.237e-012   -11.502   -11.650    -0.148
   As3S4(HS)2-           3.587e-016  3.277e-016   -15.445   -15.484    -0.039
S(6)            1.876e-007
   SO4-2                 1.534e-007  1.076e-007    -6.814    -6.968    -0.154
   CaSO4                 2.923e-008  2.928e-008    -7.534    -7.533     0.001



   MnSO4                 3.204e-009  3.210e-009    -8.494    -8.494     0.001
   MgSO4                 1.432e-009  1.434e-009    -8.844    -8.843     0.001
   FeSO4                 1.715e-010  1.718e-010    -9.766    -9.765     0.001
   NaSO4-                1.172e-010  1.071e-010    -9.931    -9.970    -0.039
   BaSO4                 1.976e-011  1.979e-011   -10.704   -10.704     0.001
   KSO4-                 1.429e-011  1.306e-011   -10.845   -10.884    -0.039
   HSO4-                 1.039e-012  9.489e-013   -11.984   -12.023    -0.039
   CaHSO4+               1.703e-014  1.556e-014   -13.769   -13.808    -0.039
   FeHSO4+               1.121e-016  1.024e-016   -15.950   -15.989    -0.039
   FeSO4+                9.640e-026  8.807e-026   -25.016   -25.055    -0.039
   Fe(SO4)2-             2.269e-031  2.073e-031   -30.644   -30.683    -0.039
   FeHSO4+2              3.070e-032  2.139e-032   -31.513   -31.670    -0.157

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.47   -9.83   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.02  -18.40   -1.38  As2O3
Artinite         -9.62   -0.02    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.40  -45.17    8.23  As2O5
As2S3(am)        -7.12  -52.02  -44.90  As2S3
As_native        -5.61  -18.15  -12.53  As
Ba3(AsO4)2      -14.33  -64.44  -50.11  Ba3(AsO4)2
Barite           -3.43  -13.40   -9.97  BaSO4
Birnessite      -27.33   16.27   43.60  MnO2
Bixbyite        -23.83  -24.44   -0.61  Mn2O3
Brucite          -7.00    9.84   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.83  -53.73  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.38   -2.48   -2.86  CH4
Claudetite      -17.06  -18.40   -1.34  As2O3
CO2(g)           -1.55   -3.02   -1.47  CO2
Dolomite         -1.25  -18.34  -17.09  CaMg(CO3)2
Dolomite(d)      -1.80  -18.34  -16.54  CaMg(CO3)2
Epsomite         -9.07  -11.21   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.25  -37.79  -45.03  Fe3S4
Gypsum           -5.25   -9.83   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.27   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.14   36.89   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.09  -38.06  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.84  -29.60   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.42  -43.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.62  -42.83   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.49  -41.77   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.72  -45.11   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.83   -9.86   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.05   13.29   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.26  -14.37   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.88  -87.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.76  -56.46  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.58  -11.87    2.71  MnCl2:4H2O
MnS(Green)       -4.70   -0.90    3.80  MnS



MnSO4           -13.41  -10.74    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3
Natron          -11.71  -13.02   -1.31  Na2CO3:10H2O
Nesquehonite     -4.24   -9.86   -5.62  MgCO3:3H2O
Nsutite         -26.29   16.27   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.72  -52.02  -46.30  As2S3
Portlandite     -11.58   11.22   22.80  Ca(OH)2
Pyrite           11.07   -7.41  -18.48  FeS2
Pyrochroite      -4.89   10.31   15.20  Mn(OH)2
Pyrolusite      -25.11   16.27   41.38  MnO2
Realgar          -3.44  -23.39  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite          0.23  -10.66  -10.89  FeCO3
Siderite(d)(3)   -0.21  -10.66  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.19  -14.37   -0.18  Na2SO4
Thermonatrite   -13.14  -13.02    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.49  -12.05   -8.56  BaCO3

Reaction step 37.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.35   16.25   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.808e-002 -1.918e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.332e-005
Manganite          -12.07   13.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  7.268e-005  7.268e-005
Siderite(d)(3)      -0.19  -10.64  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.50  -12.06   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.559e-004  Surface charge, eq

Hfo_s         
 5.268e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOMn+        4.396e-006       0.834  4.396e-006      -5.357
Hfo_sOHCa+2      7.850e-007       0.149  7.851e-007      -6.105
Hfo_sOFe+        6.951e-008       0.013  6.952e-008      -7.158
Hfo_sOH2+        1.109e-008       0.002  1.109e-008      -7.955
Hfo_sOH          6.072e-009       0.001  6.073e-009      -8.217
Hfo_sOHBa+2      6.405e-010       0.000  6.406e-010      -9.193
Hfo_sO-          7.615e-011       0.000  7.616e-011     -10.118

Hfo           
 1.559e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.081e-004       0.513  1.081e-004      -3.966
Hfo_wOH          5.919e-005       0.281  5.919e-005      -4.228
Hfo_wOMn+        3.403e-005       0.162  3.404e-005      -4.468
Hfo_wOFe+        6.323e-006       0.030  6.323e-006      -5.199
Hfo_wOCa+        1.236e-006       0.006  1.236e-006      -5.908
Hfo_wOMg+        9.000e-007       0.004  9.000e-007      -6.046
Hfo_wO-          7.423e-007       0.004  7.423e-007      -6.129
Hfo_wOFeOH       1.816e-007       0.001  1.816e-007      -6.741
Hfo_wH2AsO3      9.729e-009       0.000  9.730e-009      -8.012
Hfo_wOHSO4-2     3.788e-011       0.000  3.788e-011     -10.422
Hfo_wSO4-        3.469e-011       0.000  3.469e-011     -10.460
Hfo_wOBa+        1.458e-011       0.000  1.458e-011     -10.836
Hfo_wOHAsO4-3    5.613e-017       0.000  5.613e-017     -16.251
Hfo_wHAsO4-      4.194e-018       0.000  4.194e-018     -17.377
Hfo_wH2AsO4      2.479e-019       0.000  2.479e-019     -18.606

Mno           
 3.906e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.061e-027       0.000  2.061e-027     -26.686
Mno_O3HMn+       2.652e-029       0.000  2.653e-029     -28.576
Mno_O3-2         1.280e-029       0.000  1.280e-029     -28.893
Mno_O3Ca         1.279e-029       0.000  1.279e-029     -28.893
Mno_O3H-         4.129e-031       0.000  4.129e-031     -30.384
Mno_O3Na-        2.692e-031       0.000  2.692e-031     -30.570
Mno_O3Mg         1.991e-031       0.000  1.991e-031     -30.701
Mno_O3HCa+       1.436e-031       0.000  1.436e-031     -30.843
Mno_O3Ba         7.099e-032       0.000  7.099e-032     -31.149
Mno_O3HMg+       1.514e-033       0.000  1.514e-033     -32.820
Mno_O3HBa+       1.425e-033       0.000  1.426e-033     -32.846
Mno_O3HNa        8.101e-034       0.000  8.101e-034     -33.091
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.481e-041       0.000  6.482e-041     -40.188
Mno_O3H3Cl       1.606e-043       0.000  1.606e-043     -42.794

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.452e-007  5.452e-007
C                9.813e-003  9.813e-003
Ca               2.071e-003  2.071e-003
Cl               9.873e-005  9.873e-005
Fe               5.770e-005  5.770e-005
K                1.893e-005  1.893e-005
Mg               8.397e-005  8.396e-005
Mn               3.571e-004  3.570e-004



Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.028      Charge balance
                                       pe  =  -4.045      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.537e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.634e-003
                       Total CO2 (mol/kg)  =  6.445e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.565e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.42
                               Iterations  =  31
                                  Total H  = 1.110278e+002
                                  Total O  = 5.552268e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.170e-007  1.068e-007    -6.932    -6.971    -0.040
   H+                    1.016e-007  9.368e-008    -6.993    -7.028    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.206e-007  2.927e-007    -6.494    -6.534    -0.040
   H3AsO3                6.383e-010  6.394e-010    -9.195    -9.194     0.001
   H2AsO3-               5.292e-012  4.832e-012   -11.276   -11.316    -0.040
   As3S4(HS)2-           3.823e-016  3.490e-016   -15.418   -15.457    -0.040
   H4AsO3+               3.251e-017  2.968e-017   -16.488   -16.528    -0.040
   HAsO3-2               1.481e-019  1.029e-019   -18.829   -18.988    -0.158
   AsO3-3                4.972e-028  2.192e-028   -27.303   -27.659    -0.356
As(5)           3.051e-018
   H2AsO4-               1.548e-018  1.413e-018   -17.810   -17.850    -0.040
   HAsO4-2               1.502e-018  1.044e-018   -17.823   -17.981    -0.158
   AsO4-3                5.659e-023  2.494e-023   -22.247   -22.603    -0.356
   H3AsO4                2.638e-023  2.642e-023   -22.579   -22.578     0.001
Ba              5.452e-007
   Ba+2                  5.264e-007  3.657e-007    -6.279    -6.437    -0.158
   BaHCO3+               1.834e-008  1.675e-008    -7.737    -7.776    -0.040
   BaCO3                 4.511e-010  4.518e-010    -9.346    -9.345     0.001
   BaSO4                 1.899e-011  1.903e-011   -10.721   -10.721     0.001
   BaOH+                 1.449e-013  1.323e-013   -12.839   -12.879    -0.040
C(-4)           3.368e-003
   CH4                   3.368e-003  3.374e-003    -2.473    -2.472     0.001
C(4)            6.445e-003
   HCO3-                 5.218e-003  4.777e-003    -2.283    -2.321    -0.038
   CO2                   1.005e-003  1.006e-003    -2.998    -2.997     0.001
   CaHCO3+               9.245e-005  8.440e-005    -4.034    -4.074    -0.040
   MnHCO3+               7.944e-005  7.253e-005    -4.100    -4.139    -0.040
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               5.001e-006  4.566e-006    -5.301    -5.340    -0.040
   MgHCO3+               3.472e-006  3.170e-006    -5.459    -5.499    -0.040
   CO3-2                 3.403e-006  2.391e-006    -5.468    -5.621    -0.153
   FeCO3                 5.473e-007  5.483e-007    -6.262    -6.261     0.001
   NaHCO3                5.320e-007  5.329e-007    -6.274    -6.273     0.001
   MgCO3                 1.292e-007  1.294e-007    -6.889    -6.888     0.001
   BaHCO3+               1.834e-008  1.675e-008    -7.737    -7.776    -0.040
   NaCO3-                9.675e-009  8.834e-009    -8.014    -8.054    -0.040
   BaCO3                 4.511e-010  4.518e-010    -9.346    -9.345     0.001
Ca              2.071e-003
   Ca+2                  1.973e-003  1.385e-003    -2.705    -2.858    -0.154
   CaHCO3+               9.245e-005  8.440e-005    -4.034    -4.074    -0.040



   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.864e-008  2.869e-008    -7.543    -7.542     0.001
   CaOH+                 2.687e-009  2.453e-009    -8.571    -8.610    -0.040
   CaHSO4+               1.725e-014  1.575e-014   -13.763   -13.803    -0.040
Cl              9.873e-005
   Cl-                   9.866e-005  8.996e-005    -4.006    -4.046    -0.040
   MnCl+                 6.838e-008  6.243e-008    -7.165    -7.205    -0.040
   FeCl+                 1.300e-009  1.187e-009    -8.886    -8.926    -0.040
   MnCl2                 2.448e-012  2.452e-012   -11.611   -11.611     0.001
   MnCl3-                6.654e-017  6.075e-017   -16.177   -16.216    -0.040
   FeCl+2                3.216e-025  2.235e-025   -24.493   -24.651    -0.158
   FeCl2+                9.837e-029  8.981e-029   -28.007   -28.047    -0.040
   FeCl3                 8.065e-034  8.079e-034   -33.093   -33.093     0.001
Fe(2)           5.770e-005
   Fe(HS)2               3.805e-005  3.812e-005    -4.420    -4.419     0.001
   Fe+2                  1.376e-005  9.558e-006    -4.861    -5.020    -0.158
   FeHCO3+               5.001e-006  4.566e-006    -5.301    -5.340    -0.040
   FeCO3                 5.473e-007  5.483e-007    -6.262    -6.261     0.001
   Fe(HS)3-              3.041e-007  2.777e-007    -6.517    -6.556    -0.040
   FeOH+                 3.533e-008  3.226e-008    -7.452    -7.491    -0.040
   FeCl+                 1.300e-009  1.187e-009    -8.886    -8.926    -0.040
   FeSO4                 1.761e-010  1.764e-010    -9.754    -9.753     0.001
   Fe(OH)2               2.925e-012  2.930e-012   -11.534   -11.533     0.001
   Fe(OH)3-              1.272e-015  1.162e-015   -14.895   -14.935    -0.040
   FeHSO4+               1.190e-016  1.086e-016   -15.924   -15.964    -0.040
Fe(3)           4.973e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.194e-014  2.003e-014   -13.659   -13.698    -0.040
   Fe(OH)4-              2.935e-016  2.680e-016   -15.532   -15.572    -0.040
   FeOH+2                8.158e-018  5.668e-018   -17.088   -17.247    -0.158
   Fe+3                  1.866e-022  8.226e-023   -21.729   -22.085    -0.356
   FeCl+2                3.216e-025  2.235e-025   -24.493   -24.651    -0.158
   FeSO4+                1.025e-025  9.363e-026   -24.989   -25.029    -0.040
   FeCl2+                9.837e-029  8.981e-029   -28.007   -28.047    -0.040
   Fe(SO4)2-             2.329e-031  2.126e-031   -30.633   -30.672    -0.040
   FeHSO4+2              3.380e-032  2.349e-032   -31.471   -31.629    -0.158
   Fe2(OH)2+4            3.710e-033  8.647e-034   -32.431   -33.063    -0.633
   FeCl3                 8.065e-034  8.079e-034   -33.093   -33.093     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.453   -44.441    -0.988
H(0)            1.528e-009
   H2                    7.638e-010  7.651e-010    -9.117    -9.116     0.001
K               1.893e-005
   K+                    1.893e-005  1.726e-005    -4.723    -4.763    -0.040
   KSO4-                 1.379e-011  1.259e-011   -10.861   -10.900    -0.040
Mg              8.397e-005
   Mg+2                  8.036e-005  5.671e-005    -4.095    -4.246    -0.151
   MgHCO3+               3.472e-006  3.170e-006    -5.459    -5.499    -0.040
   MgCO3                 1.292e-007  1.294e-007    -6.889    -6.888     0.001
   MgOH+                 2.407e-009  2.197e-009    -8.619    -8.658    -0.040
   MgSO4                 1.378e-009  1.380e-009    -8.861    -8.860     0.001
Mn(2)           3.571e-004
   Mn+2                  2.452e-004  1.704e-004    -3.611    -3.769    -0.158
   MnHCO3+               7.944e-005  7.253e-005    -4.100    -4.139    -0.040
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 6.838e-008  6.243e-008    -7.165    -7.205    -0.040
   MnOH+                 5.118e-008  4.673e-008    -7.291    -7.330    -0.040
   MnSO4                 3.139e-009  3.145e-009    -8.503    -8.502     0.001
   MnCl2                 2.448e-012  2.452e-012   -11.611   -11.611     0.001
   MnCl3-                6.654e-017  6.075e-017   -16.177   -16.216    -0.040
   Mn(OH)3-              3.594e-018  3.282e-018   -17.444   -17.484    -0.040
Mn(3)           1.076e-033
   Mn+3                  1.076e-033  4.744e-034   -32.968   -33.324    -0.356
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.005   -82.163    -0.158
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.553   -95.592    -0.040
Na              2.176e-004



   Na+                   2.171e-004  1.984e-004    -3.663    -3.702    -0.039
   NaHCO3                5.320e-007  5.329e-007    -6.274    -6.273     0.001
   NaCO3-                9.675e-009  8.834e-009    -8.014    -8.054    -0.040
   NaSO4-                1.130e-010  1.032e-010    -9.947    -9.986    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.148   -74.148     0.001
S(-2)           2.082e-004
   HS-                   7.327e-005  6.689e-005    -4.135    -4.175    -0.040
   H2S                   5.470e-005  5.479e-005    -4.262    -4.261     0.001
   Fe(HS)2               3.805e-005  3.812e-005    -4.420    -4.419     0.001
   AsS(OH)(HS)-          3.206e-007  2.927e-007    -6.494    -6.534    -0.040
   Fe(HS)3-              3.041e-007  2.777e-007    -6.517    -6.556    -0.040
   S5-2                  2.458e-007  1.814e-007    -6.609    -6.741    -0.132
   S4-2                  1.453e-007  1.059e-007    -6.838    -6.975    -0.138
   S6-2                  1.256e-007  9.391e-008    -6.901    -7.027    -0.126
   S-2                   1.241e-010  8.624e-011    -9.906   -10.064    -0.158
   S3-2                  5.197e-011  3.730e-011   -10.284   -10.428    -0.144
   S2-2                  2.985e-012  2.117e-012   -11.525   -11.674    -0.149
   As3S4(HS)2-           3.823e-016  3.490e-016   -15.418   -15.457    -0.040
S(6)            1.818e-007
   SO4-2                 1.484e-007  1.038e-007    -6.829    -6.984    -0.155
   CaSO4                 2.864e-008  2.869e-008    -7.543    -7.542     0.001
   MnSO4                 3.139e-009  3.145e-009    -8.503    -8.502     0.001
   MgSO4                 1.378e-009  1.380e-009    -8.861    -8.860     0.001
   FeSO4                 1.761e-010  1.764e-010    -9.754    -9.753     0.001
   NaSO4-                1.130e-010  1.032e-010    -9.947    -9.986    -0.040
   BaSO4                 1.899e-011  1.903e-011   -10.721   -10.721     0.001
   KSO4-                 1.379e-011  1.259e-011   -10.861   -10.900    -0.040
   HSO4-                 1.036e-012  9.455e-013   -11.985   -12.024    -0.040
   CaHSO4+               1.725e-014  1.575e-014   -13.763   -13.803    -0.040
   FeHSO4+               1.190e-016  1.086e-016   -15.924   -15.964    -0.040
   FeSO4+                1.025e-025  9.363e-026   -24.989   -25.029    -0.040
   Fe(SO4)2-             2.329e-031  2.126e-031   -30.633   -30.672    -0.040
   FeHSO4+2              3.380e-032  2.349e-032   -31.471   -31.629    -0.158

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.48   -9.84   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.01  -18.39   -1.38  As2O3
Artinite         -9.66   -0.06    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.38  -45.16    8.23  As2O5
As2S3(am)        -7.10  -52.00  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.41  -64.52  -50.11  Ba3(AsO4)2
Barite           -3.45  -13.42   -9.97  BaSO4
Birnessite      -27.35   16.25   43.60  MnO2
Bixbyite        -23.87  -24.48   -0.61  Mn2O3
Brucite          -7.03    9.81   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.88  -53.78  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.39   -2.47   -2.86  CH4
Claudetite      -17.05  -18.39   -1.34  As2O3
CO2(g)           -1.53   -3.00   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.09  -11.23   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.26  -37.77  -45.03  Fe3S4
Gypsum           -5.26   -9.84   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.20   36.83   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.11  -38.08  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.90  -29.66   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.41  -43.24   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.61  -42.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.48  -41.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.69  -45.08   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.84   -9.87   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.07   13.27   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.28  -14.39   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.89  -87.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.81  -56.51  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.57  -11.86    2.71  MnCl2:4H2O
MnS(Green)       -4.71   -0.91    3.80  MnS
MnSO4           -13.42  -10.75    2.67  MnSO4
Nahcolite        -5.48   -6.02   -0.55  NaHCO3
Natron          -11.72  -13.03   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.87   -5.62  MgCO3:3H2O
Nsutite         -26.31   16.25   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.70  -52.00  -46.30  As2S3
Portlandite     -11.60   11.20   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -4.91   10.29   15.20  Mn(OH)2
Pyrolusite      -25.13   16.25   41.38  MnO2
Realgar          -3.44  -23.38  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.44  -44.69  -20.25  FeAsO4:2H2O
Siderite          0.25  -10.64  -10.89  FeCO3
Siderite(d)(3)   -0.19  -10.64  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.21  -14.39   -0.18  Na2SO4
Thermonatrite   -13.15  -13.03    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.50  -12.06   -8.56  BaCO3

Reaction step 38.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.37   16.24   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.804e-002 -1.956e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.534e-005
Manganite          -12.09   13.25   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  6.677e-005  6.677e-005
Siderite(d)(3)      -0.17  -10.62  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.50  -12.07   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.568e-004  Surface charge, eq

Hfo_s         
 5.267e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.371e-006       0.830  4.371e-006      -5.359
Hfo_sOHCa+2      8.054e-007       0.153  8.055e-007      -6.094
Hfo_sOFe+        7.233e-008       0.014  7.233e-008      -7.141
Hfo_sOH2+        1.157e-008       0.002  1.157e-008      -7.937
Hfo_sOH          6.137e-009       0.001  6.138e-009      -8.212
Hfo_sOHBa+2      6.453e-010       0.000  6.454e-010      -9.190
Hfo_sO-          7.460e-011       0.000  7.460e-011     -10.127

Hfo           
 1.568e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.100e-004       0.522  1.100e-004      -3.959
Hfo_wOH          5.834e-005       0.277  5.835e-005      -4.234
Hfo_wOMn+        3.301e-005       0.157  3.301e-005      -4.481
Hfo_wOFe+        6.417e-006       0.030  6.417e-006      -5.193
Hfo_wOCa+        1.199e-006       0.006  1.199e-006      -5.921
Hfo_wOMg+        8.576e-007       0.004  8.576e-007      -6.067
Hfo_wO-          7.091e-007       0.003  7.092e-007      -6.149
Hfo_wOFeOH       1.786e-007       0.001  1.786e-007      -6.748
Hfo_wH2AsO3      9.712e-009       0.000  9.713e-009      -8.013
Hfo_wOHSO4-2     3.605e-011       0.000  3.605e-011     -10.443
Hfo_wSO4-        3.406e-011       0.000  3.406e-011     -10.468
Hfo_wOBa+        1.388e-011       0.000  1.389e-011     -10.857
Hfo_wOHAsO4-3    5.124e-017       0.000  5.124e-017     -16.290
Hfo_wHAsO4-      4.076e-018       0.000  4.076e-018     -17.390
Hfo_wH2AsO4      2.486e-019       0.000  2.486e-019     -18.604

Mno           
 8.390e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.069e-024       0.000  1.069e-024     -23.971
Mno_O3HMn+       1.419e-026       0.000  1.419e-026     -25.848
Mno_O3Ca         6.633e-027       0.000  6.633e-027     -26.178
Mno_O3-2         6.539e-027       0.000  6.539e-027     -26.184
Mno_O3H-         2.176e-028       0.000  2.176e-028     -27.662
Mno_O3Na-        1.374e-028       0.000  1.374e-028     -27.862
Mno_O3Mg         1.015e-028       0.000  1.015e-028     -27.994



Mno_O3HCa+       7.683e-029       0.000  7.684e-029     -28.114
Mno_O3Ba         3.615e-029       0.000  3.615e-029     -28.442
Mno_O3HMg+       7.959e-031       0.000  7.959e-031     -30.099
Mno_O3HBa+       7.490e-031       0.000  7.490e-031     -30.126
Mno_O3HNa        4.267e-031       0.000  4.267e-031     -30.370
Mno_O3H2         5.439e-033       0.000  5.439e-033     -32.264
Mno_O3H3+        3.637e-038       0.000  3.637e-038     -37.439
Mno_O3H3Cl       9.006e-041       0.000  9.006e-041     -40.045

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.452e-007  5.452e-007
C                1.006e-002  1.006e-002
Ca               2.109e-003  2.109e-003
Cl               9.873e-005  9.873e-005
Fe               5.963e-005  5.963e-005
K                1.893e-005  1.893e-005
Mg               8.401e-005  8.401e-005
Mn               3.640e-004  3.640e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.015      Charge balance
                                       pe  =  -4.031      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.664e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.729e-003
                       Total CO2 (mol/kg)  =  6.589e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.574e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.37
                               Iterations  =  30
                                  Total H  = 1.110282e+002
                                  Total O  = 5.552302e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.135e-007  1.035e-007    -6.945    -6.985    -0.040
   H+                    1.049e-007  9.667e-008    -6.979    -7.015    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.206e-007  2.925e-007    -6.494    -6.534    -0.040
   H3AsO3                6.463e-010  6.475e-010    -9.190    -9.189     0.001
   H2AsO3-               5.197e-012  4.742e-012   -11.284   -11.324    -0.040
   As3S4(HS)2-           4.065e-016  3.708e-016   -15.391   -15.431    -0.040
   H4AsO3+               3.399e-017  3.101e-017   -16.469   -16.509    -0.040
   HAsO3-2               1.413e-019  9.788e-020   -18.850   -19.009    -0.159
   AsO3-3                4.612e-028  2.020e-028   -27.336   -27.695    -0.358
As(5)           2.967e-018
   H2AsO4-               1.527e-018  1.394e-018   -17.816   -17.856    -0.040
   HAsO4-2               1.439e-018  9.974e-019   -17.842   -18.001    -0.159
   AsO4-3                5.273e-023  2.310e-023   -22.278   -22.636    -0.358
   H3AsO4                2.683e-023  2.688e-023   -22.571   -22.571     0.001
Ba              5.452e-007
   Ba+2                  5.261e-007  3.646e-007    -6.279    -6.438    -0.159
   BaHCO3+               1.860e-008  1.697e-008    -7.731    -7.770    -0.040
   BaCO3                 4.429e-010  4.437e-010    -9.354    -9.353     0.001
   BaSO4                 1.828e-011  1.831e-011   -10.738   -10.737     0.001



   BaOH+                 1.400e-013  1.278e-013   -12.854   -12.894    -0.040
C(-4)           3.467e-003
   CH4                   3.467e-003  3.473e-003    -2.460    -2.459     0.001
C(4)            6.589e-003
   HCO3-                 5.307e-003  4.856e-003    -2.275    -2.314    -0.039
   CO2                   1.054e-003  1.056e-003    -2.977    -2.977     0.001
   CaHCO3+               9.545e-005  8.709e-005    -4.020    -4.060    -0.040
   MnHCO3+               8.203e-005  7.484e-005    -4.086    -4.126    -0.040
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   FeHCO3+               5.403e-006  4.930e-006    -5.267    -5.307    -0.040
   MgHCO3+               3.522e-006  3.214e-006    -5.453    -5.493    -0.040
   CO3-2                 3.361e-006  2.356e-006    -5.473    -5.628    -0.154
   FeCO3                 5.727e-007  5.737e-007    -6.242    -6.241     0.001
   NaHCO3                5.403e-007  5.413e-007    -6.267    -6.267     0.001
   MgCO3                 1.269e-007  1.272e-007    -6.896    -6.896     0.001
   BaHCO3+               1.860e-008  1.697e-008    -7.731    -7.770    -0.040
   NaCO3-                9.531e-009  8.696e-009    -8.021    -8.061    -0.040
   BaCO3                 4.429e-010  4.437e-010    -9.354    -9.353     0.001
Ca              2.109e-003
   Ca+2                  2.008e-003  1.406e-003    -2.697    -2.852    -0.155
   CaHCO3+               9.545e-005  8.709e-005    -4.020    -4.060    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.807e-008  2.812e-008    -7.552    -7.551     0.001
   CaOH+                 2.646e-009  2.414e-009    -8.577    -8.617    -0.040
   CaHSO4+               1.745e-014  1.592e-014   -13.758   -13.798    -0.040
Cl              9.873e-005
   Cl-                   9.866e-005  8.990e-005    -4.006    -4.046    -0.040
   MnCl+                 6.942e-008  6.333e-008    -7.159    -7.198    -0.040
   FeCl+                 1.381e-009  1.260e-009    -8.860    -8.900    -0.040
   MnCl2                 2.481e-012  2.485e-012   -11.605   -11.605     0.001
   MnCl3-                6.745e-017  6.154e-017   -16.171   -16.211    -0.040
   FeCl+2                3.540e-025  2.453e-025   -24.451   -24.610    -0.159
   FeCl2+                1.080e-028  9.851e-029   -27.967   -28.007    -0.040
   FeCl3                 8.841e-034  8.856e-034   -33.054   -33.053     0.001
Fe(2)           5.963e-005
   Fe(HS)2               3.866e-005  3.873e-005    -4.413    -4.412     0.001
   Fe+2                  1.465e-005  1.015e-005    -4.834    -4.993    -0.159
   FeHCO3+               5.403e-006  4.930e-006    -5.267    -5.307    -0.040
   FeCO3                 5.727e-007  5.737e-007    -6.242    -6.241     0.001
   Fe(HS)3-              3.024e-007  2.759e-007    -6.519    -6.559    -0.040
   FeOH+                 3.640e-008  3.321e-008    -7.439    -7.479    -0.040
   FeCl+                 1.381e-009  1.260e-009    -8.860    -8.900    -0.040
   FeSO4                 1.806e-010  1.809e-010    -9.743    -9.742     0.001
   Fe(OH)2               2.918e-012  2.923e-012   -11.535   -11.534     0.001
   Fe(OH)3-              1.231e-015  1.123e-015   -14.910   -14.950    -0.040
   FeHSO4+               1.260e-016  1.150e-016   -15.900   -15.939    -0.040
Fe(3)           5.043e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.265e-014  2.067e-014   -13.645   -13.685    -0.040
   Fe(OH)4-              2.847e-016  2.597e-016   -15.546   -15.585    -0.040
   FeOH+2                8.708e-018  6.034e-018   -17.060   -17.219    -0.159
   Fe+3                  2.063e-022  9.036e-023   -21.686   -22.044    -0.358
   FeCl+2                3.540e-025  2.453e-025   -24.451   -24.610    -0.159
   FeSO4+                1.088e-025  9.929e-026   -24.963   -25.003    -0.040
   FeCl2+                1.080e-028  9.851e-029   -27.967   -28.007    -0.040
   Fe(SO4)2-             2.386e-031  2.177e-031   -30.622   -30.662    -0.040
   FeHSO4+2              3.709e-032  2.570e-032   -31.431   -31.590    -0.159
   Fe2(OH)2+4            4.251e-033  9.801e-034   -32.372   -33.009    -0.637
   FeCl3                 8.841e-034  8.856e-034   -33.054   -33.053     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.378   -44.373    -0.996
H(0)            1.520e-009
   H2                    7.602e-010  7.616e-010    -9.119    -9.118     0.001
K               1.893e-005
   K+                    1.893e-005  1.725e-005    -4.723    -4.763    -0.040
   KSO4-                 1.331e-011  1.214e-011   -10.876   -10.916    -0.040
Mg              8.401e-005



   Mg+2                  8.036e-005  5.656e-005    -4.095    -4.247    -0.152
   MgHCO3+               3.522e-006  3.214e-006    -5.453    -5.493    -0.040
   MgCO3                 1.269e-007  1.272e-007    -6.896    -6.896     0.001
   MgOH+                 2.328e-009  2.124e-009    -8.633    -8.673    -0.040
   MgSO4                 1.326e-009  1.329e-009    -8.877    -8.877     0.001
Mn(2)           3.640e-004
   Mn+2                  2.496e-004  1.729e-004    -3.603    -3.762    -0.159
   MnHCO3+               8.203e-005  7.484e-005    -4.086    -4.126    -0.040
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 6.942e-008  6.333e-008    -7.159    -7.198    -0.040
   MnOH+                 5.039e-008  4.597e-008    -7.298    -7.337    -0.040
   MnSO4                 3.076e-009  3.082e-009    -8.512    -8.511     0.001
   MnCl2                 2.481e-012  2.485e-012   -11.605   -11.605     0.001
   MnCl3-                6.745e-017  6.154e-017   -16.171   -16.211    -0.040
   Mn(OH)3-              3.324e-018  3.032e-018   -17.478   -17.518    -0.040
Mn(3)           1.137e-033
   Mn+3                  1.137e-033  4.981e-034   -32.944   -33.303    -0.358
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.048   -82.207    -0.159
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.582   -95.622    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.982e-004    -3.663    -3.703    -0.039
   NaHCO3                5.403e-007  5.413e-007    -6.267    -6.267     0.001
   NaCO3-                9.531e-009  8.696e-009    -8.021    -8.061    -0.040
   NaSO4-                1.091e-010  9.957e-011    -9.962   -10.002    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.144   -74.144     0.001
S(-2)           2.082e-004
   HS-                   7.170e-005  6.542e-005    -4.144    -4.184    -0.040
   H2S                   5.520e-005  5.529e-005    -4.258    -4.257     0.001
   Fe(HS)2               3.866e-005  3.873e-005    -4.413    -4.412     0.001
   AsS(OH)(HS)-          3.206e-007  2.925e-007    -6.494    -6.534    -0.040
   Fe(HS)3-              3.024e-007  2.759e-007    -6.519    -6.559    -0.040
   S5-2                  2.334e-007  1.720e-007    -6.632    -6.765    -0.133
   S4-2                  1.380e-007  1.003e-007    -6.860    -6.999    -0.139
   S6-2                  1.193e-007  8.901e-008    -6.923    -7.051    -0.127
   S-2                   1.180e-010  8.174e-011    -9.928   -10.088    -0.159
   S3-2                  4.937e-011  3.535e-011   -10.307   -10.452    -0.145
   S2-2                  2.836e-012  2.007e-012   -11.547   -11.698    -0.150
   As3S4(HS)2-           4.065e-016  3.708e-016   -15.391   -15.431    -0.040
S(6)            1.764e-007
   SO4-2                 1.436e-007  1.002e-007    -6.843    -6.999    -0.156
   CaSO4                 2.807e-008  2.812e-008    -7.552    -7.551     0.001
   MnSO4                 3.076e-009  3.082e-009    -8.512    -8.511     0.001
   MgSO4                 1.326e-009  1.329e-009    -8.877    -8.877     0.001
   FeSO4                 1.806e-010  1.809e-010    -9.743    -9.742     0.001
   NaSO4-                1.091e-010  9.957e-011    -9.962   -10.002    -0.040
   BaSO4                 1.828e-011  1.831e-011   -10.738   -10.737     0.001
   KSO4-                 1.331e-011  1.214e-011   -10.876   -10.916    -0.040
   HSO4-                 1.032e-012  9.418e-013   -11.986   -12.026    -0.040
   CaHSO4+               1.745e-014  1.592e-014   -13.758   -13.798    -0.040
   FeHSO4+               1.260e-016  1.150e-016   -15.900   -15.939    -0.040
   FeSO4+                1.088e-025  9.929e-026   -24.963   -25.003    -0.040
   Fe(SO4)2-             2.386e-031  2.177e-031   -30.622   -30.662    -0.040
   FeHSO4+2              3.709e-032  2.570e-032   -31.431   -31.590    -0.159

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.49   -9.85   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.00  -18.38   -1.38  As2O3
Artinite         -9.69   -0.09    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.37  -45.14    8.23  As2O5
As2S3(am)        -7.07  -51.97  -44.90  As2S3



As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.48  -64.59  -50.11  Ba3(AsO4)2
Barite           -3.47  -13.44   -9.97  BaSO4
Birnessite      -27.37   16.24   43.60  MnO2
Bixbyite        -23.91  -24.52   -0.61  Mn2O3
Brucite          -7.06    9.78   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.92  -53.83  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.40   -2.46   -2.86  CH4
Claudetite      -17.04  -18.38   -1.34  As2O3
CO2(g)           -1.51   -2.98   -1.47  CO2
Dolomite         -1.27  -18.36  -17.09  CaMg(CO3)2
Dolomite(d)      -1.82  -18.36  -16.54  CaMg(CO3)2
Epsomite         -9.11  -11.25   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.28  -37.76  -45.03  Fe3S4
Gypsum           -5.27   -9.85   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.26   36.77   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.14  -38.11  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.96  -29.72   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.39  -43.22   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.60  -42.81   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.47  -41.75   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.88   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.09   13.25   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.29  -14.41   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.89  -87.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.85  -56.56  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.57  -11.86    2.71  MnCl2:4H2O
MnS(Green)       -4.73   -0.93    3.80  MnS
MnSO4           -13.43  -10.76    2.67  MnSO4
Nahcolite        -5.47   -6.02   -0.55  NaHCO3
Natron          -11.72  -13.03   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.88   -5.62  MgCO3:3H2O
Nsutite         -26.33   16.24   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.67  -51.97  -46.30  As2S3
Portlandite     -11.62   11.18   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -4.93   10.27   15.20  Mn(OH)2
Pyrolusite      -25.14   16.24   41.38  MnO2
Realgar          -3.43  -23.37  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.43  -44.68  -20.25  FeAsO4:2H2O
Siderite          0.27  -10.62  -10.89  FeCO3
Siderite(d)(3)   -0.17  -10.62  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.23  -14.40   -0.18  Na2SO4
Thermonatrite   -13.16  -13.03    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.50  -12.07   -8.56  BaCO3



Reaction step 39.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.38   16.22   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.801e-002 -1.994e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.737e-005
Manganite          -12.11   13.23   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  6.087e-005  6.087e-005
Siderite(d)(3)      -0.15  -10.60  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.51  -12.07   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.577e-004  Surface charge, eq

Hfo_s         
 5.266e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.347e-006       0.825  4.347e-006      -5.362
Hfo_sOHCa+2      8.256e-007       0.157  8.256e-007      -6.083
Hfo_sOFe+        7.515e-008       0.014  7.515e-008      -7.124
Hfo_sOH2+        1.205e-008       0.002  1.205e-008      -7.919
Hfo_sOH          6.200e-009       0.001  6.200e-009      -8.208
Hfo_sOHBa+2      6.499e-010       0.000  6.499e-010      -9.187
Hfo_sO-          7.311e-011       0.000  7.311e-011     -10.136

Hfo           
 1.577e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.117e-004       0.530  1.118e-004      -3.952
Hfo_wOH          5.752e-005       0.273  5.752e-005      -4.240
Hfo_wOMn+        3.203e-005       0.152  3.203e-005      -4.494
Hfo_wOFe+        6.506e-006       0.031  6.507e-006      -5.187
Hfo_wOCa+        1.163e-006       0.006  1.163e-006      -5.934
Hfo_wOMg+        8.182e-007       0.004  8.182e-007      -6.087
Hfo_wO-          6.783e-007       0.003  6.783e-007      -6.169
Hfo_wOFeOH       1.757e-007       0.001  1.757e-007      -6.755



Hfo_wH2AsO3      9.696e-009       0.000  9.697e-009      -8.013
Hfo_wOHSO4-2     3.434e-011       0.000  3.434e-011     -10.464
Hfo_wSO4-        3.345e-011       0.000  3.345e-011     -10.476
Hfo_wOBa+        1.324e-011       0.000  1.324e-011     -10.878
Hfo_wOHAsO4-3    4.692e-017       0.000  4.692e-017     -16.329
Hfo_wHAsO4-      3.965e-018       0.000  3.966e-018     -17.402
Hfo_wH2AsO4      2.493e-019       0.000  2.493e-019     -18.603

Mno           
 2.572e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.877e-027       0.000  1.877e-027     -26.727
Mno_O3HMn+       2.569e-029       0.000  2.569e-029     -28.590
Mno_O3Ca         1.165e-029       0.000  1.165e-029     -28.934
Mno_O3-2         1.132e-029       0.000  1.132e-029     -28.946
Mno_O3H-         3.882e-031       0.000  3.882e-031     -30.411
Mno_O3Na-        2.376e-031       0.000  2.376e-031     -30.624
Mno_O3Mg         1.751e-031       0.000  1.751e-031     -30.757
Mno_O3HCa+       1.391e-031       0.000  1.391e-031     -30.857
Mno_O3Ba         6.237e-032       0.000  6.237e-032     -31.205
Mno_O3HMg+       1.416e-033       0.000  1.416e-033     -32.849
Mno_O3HBa+       1.332e-033       0.000  1.332e-033     -32.876
Mno_O3HNa        7.606e-034       0.000  7.606e-034     -33.119
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.893e-041       0.000  6.894e-041     -40.162
Mno_O3H3Cl       1.706e-043       0.000  1.706e-043     -42.768

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.212e-007
Ba               5.452e-007  5.452e-007
C                1.030e-002  1.030e-002
Ca               2.146e-003  2.146e-003
Cl               9.873e-005  9.873e-005
Fe               6.157e-005  6.157e-005
K                1.893e-005  1.893e-005
Mg               8.405e-005  8.405e-005
Mn               3.709e-004  3.709e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.002      Charge balance
                                       pe  =  -4.016      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.790e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.823e-003
                       Total CO2 (mol/kg)  =  6.733e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.583e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.32
                               Iterations  =  30
                                  Total H  = 1.110286e+002
                                  Total O  = 5.552335e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   OH-                   1.102e-007  1.004e-007    -6.958    -6.998    -0.040
   H+                    1.082e-007  9.964e-008    -6.966    -7.002    -0.036
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.206e-007  2.923e-007    -6.494    -6.534    -0.040
   H3AsO3                6.545e-010  6.557e-010    -9.184    -9.183     0.001
   H2AsO3-               5.109e-012  4.659e-012   -11.292   -11.332    -0.040
   As3S4(HS)2-           4.313e-016  3.933e-016   -15.365   -15.405    -0.040
   H4AsO3+               3.550e-017  3.237e-017   -16.450   -16.490    -0.040
   HAsO3-2               1.350e-019  9.329e-020   -18.870   -19.030    -0.160
   AsO3-3                4.290e-028  1.868e-028   -27.368   -27.729    -0.361
As(5)           2.890e-018
   H2AsO4-               1.508e-018  1.375e-018   -17.822   -17.862    -0.040
   HAsO4-2               1.382e-018  9.549e-019   -17.860   -18.020    -0.160
   AsO4-3                4.927e-023  2.145e-023   -22.307   -22.668    -0.361
   H3AsO4                2.729e-023  2.734e-023   -22.564   -22.563     0.001
Ba              5.452e-007
   Ba+2                  5.259e-007  3.635e-007    -6.279    -6.440    -0.160
   BaHCO3+               1.885e-008  1.719e-008    -7.725    -7.765    -0.040
   BaCO3                 4.352e-010  4.359e-010    -9.361    -9.361     0.001
   BaSO4                 1.761e-011  1.764e-011   -10.754   -10.754     0.001
   BaOH+                 1.355e-013  1.236e-013   -12.868   -12.908    -0.040
C(-4)           3.567e-003
   CH4                   3.567e-003  3.574e-003    -2.448    -2.447     0.001
C(4)            6.733e-003
   HCO3-                 5.395e-003  4.933e-003    -2.268    -2.307    -0.039
   CO2                   1.103e-003  1.105e-003    -2.957    -2.957     0.001
   CaHCO3+               9.845e-005  8.977e-005    -4.007    -4.047    -0.040
   MnHCO3+               8.460e-005  7.714e-005    -4.073    -4.113    -0.040
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               5.823e-006  5.309e-006    -5.235    -5.275    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.572e-006  3.257e-006    -5.447    -5.487    -0.040
   CO3-2                 3.321e-006  2.322e-006    -5.479    -5.634    -0.155
   FeCO3                 5.984e-007  5.995e-007    -6.223    -6.222     0.001
   NaHCO3                5.486e-007  5.495e-007    -6.261    -6.260     0.001
   MgCO3                 1.248e-007  1.250e-007    -6.904    -6.903     0.001
   BaHCO3+               1.885e-008  1.719e-008    -7.725    -7.765    -0.040
   NaCO3-                9.394e-009  8.565e-009    -8.027    -8.067    -0.040
   BaCO3                 4.352e-010  4.359e-010    -9.361    -9.361     0.001
Ca              2.146e-003
   Ca+2                  2.042e-003  1.427e-003    -2.690    -2.846    -0.156
   CaHCO3+               9.845e-005  8.977e-005    -4.007    -4.047    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.752e-008  2.756e-008    -7.560    -7.560     0.001
   CaOH+                 2.606e-009  2.376e-009    -8.584    -8.624    -0.040
   CaHSO4+               1.765e-014  1.609e-014   -13.753   -13.793    -0.040
Cl              9.873e-005
   Cl-                   9.866e-005  8.984e-005    -4.006    -4.047    -0.041
   MnCl+                 7.043e-008  6.421e-008    -7.152    -7.192    -0.040
   FeCl+                 1.464e-009  1.335e-009    -8.835    -8.875    -0.040
   MnCl2                 2.514e-012  2.518e-012   -11.600   -11.599     0.001
   MnCl3-                6.833e-017  6.230e-017   -16.165   -16.205    -0.040
   FeCl+2                3.885e-025  2.685e-025   -24.411   -24.571    -0.160
   FeCl2+                1.182e-028  1.077e-028   -27.928   -27.968    -0.040
   FeCl3                 9.661e-034  9.679e-034   -33.015   -33.014     0.001
Fe(2)           6.157e-005
   Fe(HS)2               3.924e-005  3.931e-005    -4.406    -4.406     0.001
   Fe+2                  1.557e-005  1.076e-005    -4.808    -4.968    -0.160
   FeHCO3+               5.823e-006  5.309e-006    -5.235    -5.275    -0.040
   FeCO3                 5.984e-007  5.995e-007    -6.223    -6.222     0.001
   Fe(HS)3-              3.005e-007  2.740e-007    -6.522    -6.562    -0.040
   FeOH+                 3.746e-008  3.415e-008    -7.426    -7.467    -0.040
   FeCl+                 1.464e-009  1.335e-009    -8.835    -8.875    -0.040
   FeSO4                 1.850e-010  1.853e-010    -9.733    -9.732     0.001
   Fe(OH)2               2.911e-012  2.917e-012   -11.536   -11.535     0.001



   Fe(OH)3-              1.193e-015  1.087e-015   -14.924   -14.964    -0.040
   FeHSO4+               1.331e-016  1.214e-016   -15.876   -15.916    -0.040
Fe(3)           5.114e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.336e-014  2.130e-014   -13.631   -13.672    -0.040
   Fe(OH)4-              2.764e-016  2.520e-016   -15.559   -15.599    -0.040
   FeOH+2                9.277e-018  6.411e-018   -17.033   -17.193    -0.160
   Fe+3                  2.273e-022  9.896e-023   -21.643   -22.005    -0.361
   FeCl+2                3.885e-025  2.685e-025   -24.411   -24.571    -0.160
   FeSO4+                1.152e-025  1.051e-025   -24.938   -24.979    -0.040
   FeCl2+                1.182e-028  1.077e-028   -27.928   -27.968    -0.040
   Fe(SO4)2-             2.441e-031  2.226e-031   -30.612   -30.653    -0.040
   FeHSO4+2              4.056e-032  2.803e-032   -31.392   -31.552    -0.160
   Fe2(OH)2+4            4.850e-033  1.106e-033   -32.314   -32.956    -0.642
   FeCl3                 9.661e-034  9.679e-034   -33.015   -33.014     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.305   -44.308    -1.003
H(0)            1.514e-009
   H2                    7.568e-010  7.582e-010    -9.121    -9.120     0.001
K               1.893e-005
   K+                    1.893e-005  1.723e-005    -4.723    -4.764    -0.041
   KSO4-                 1.286e-011  1.173e-011   -10.891   -10.931    -0.040
Mg              8.405e-005
   Mg+2                  8.035e-005  5.642e-005    -4.095    -4.249    -0.154
   MgHCO3+               3.572e-006  3.257e-006    -5.447    -5.487    -0.040
   MgCO3                 1.248e-007  1.250e-007    -6.904    -6.903     0.001
   MgOH+                 2.254e-009  2.056e-009    -8.647    -8.687    -0.040
   MgSO4                 1.278e-009  1.281e-009    -8.893    -8.893     0.001
Mn(2)           3.709e-004
   Mn+2                  2.539e-004  1.755e-004    -3.595    -3.756    -0.160
   MnHCO3+               8.460e-005  7.714e-005    -4.073    -4.113    -0.040
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.043e-008  6.421e-008    -7.152    -7.192    -0.040
   MnOH+                 4.963e-008  4.525e-008    -7.304    -7.344    -0.040
   MnSO4                 3.016e-009  3.021e-009    -8.521    -8.520     0.001
   MnCl2                 2.514e-012  2.518e-012   -11.600   -11.599     0.001
   MnCl3-                6.833e-017  6.230e-017   -16.165   -16.205    -0.040
   Mn(OH)3-              3.081e-018  2.809e-018   -17.511   -17.551    -0.040
Mn(3)           1.199e-033
   Mn+3                  1.199e-033  5.221e-034   -32.921   -33.282    -0.361
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.089   -82.249    -0.160
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.610   -95.650    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.981e-004    -3.663    -3.703    -0.040
   NaHCO3                5.486e-007  5.495e-007    -6.261    -6.260     0.001
   NaCO3-                9.394e-009  8.565e-009    -8.027    -8.067    -0.040
   NaSO4-                1.054e-010  9.614e-011    -9.977   -10.017    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.141   -74.140     0.001
S(-2)           2.082e-004
   HS-                   7.021e-005  6.401e-005    -4.154    -4.194    -0.040
   H2S                   5.567e-005  5.577e-005    -4.254    -4.254     0.001
   Fe(HS)2               3.924e-005  3.931e-005    -4.406    -4.406     0.001
   AsS(OH)(HS)-          3.206e-007  2.923e-007    -6.494    -6.534    -0.040
   Fe(HS)3-              3.005e-007  2.740e-007    -6.522    -6.562    -0.040
   S5-2                  2.220e-007  1.632e-007    -6.654    -6.787    -0.133
   S4-2                  1.313e-007  9.525e-008    -6.882    -7.021    -0.139
   S6-2                  1.134e-007  8.450e-008    -6.945    -7.073    -0.128
   S-2                   1.123e-010  7.760e-011    -9.950   -10.110    -0.160
   S3-2                  4.697e-011  3.356e-011   -10.328   -10.474    -0.146
   S2-2                  2.699e-012  1.905e-012   -11.569   -11.720    -0.151
   As3S4(HS)2-           4.313e-016  3.933e-016   -15.365   -15.405    -0.040
S(6)            1.712e-007
   SO4-2                 1.391e-007  9.683e-008    -6.857    -7.014    -0.157
   CaSO4                 2.752e-008  2.756e-008    -7.560    -7.560     0.001
   MnSO4                 3.016e-009  3.021e-009    -8.521    -8.520     0.001



   MgSO4                 1.278e-009  1.281e-009    -8.893    -8.893     0.001
   FeSO4                 1.850e-010  1.853e-010    -9.733    -9.732     0.001
   NaSO4-                1.054e-010  9.614e-011    -9.977   -10.017    -0.040
   BaSO4                 1.761e-011  1.764e-011   -10.754   -10.754     0.001
   KSO4-                 1.286e-011  1.173e-011   -10.891   -10.931    -0.040
   HSO4-                 1.029e-012  9.380e-013   -11.988   -12.028    -0.040
   CaHSO4+               1.765e-014  1.609e-014   -13.753   -13.793    -0.040
   FeHSO4+               1.331e-016  1.214e-016   -15.876   -15.916    -0.040
   FeSO4+                1.152e-025  1.051e-025   -24.938   -24.979    -0.040
   Fe(SO4)2-             2.441e-031  2.226e-031   -30.612   -30.653    -0.040
   FeHSO4+2              4.056e-032  2.803e-032   -31.392   -31.552    -0.160

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.50   -9.86   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.99  -18.37   -1.38  As2O3
Artinite         -9.73   -0.13    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.13    8.23  As2O5
As2S3(am)        -7.05  -51.95  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.55  -64.66  -50.11  Ba3(AsO4)2
Barite           -3.48  -13.45   -9.97  BaSO4
Birnessite      -27.38   16.22   43.60  MnO2
Bixbyite        -23.94  -24.56   -0.61  Mn2O3
Brucite          -7.09    9.75   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.97  -53.87  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.41   -2.45   -2.86  CH4
Claudetite      -17.03  -18.37   -1.34  As2O3
CO2(g)           -1.49   -2.96   -1.47  CO2
Dolomite         -1.27  -18.36  -17.09  CaMg(CO3)2
Dolomite(d)      -1.82  -18.36  -16.54  CaMg(CO3)2
Epsomite         -9.12  -11.26   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.29  -37.75  -45.03  Fe3S4
Gypsum           -5.28   -9.86   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.32   36.71   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.16  -38.13  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.01  -29.78   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.64  -45.03   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.88   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.11   13.23   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.31  -14.42   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.90  -87.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.90  -56.61  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.56  -11.85    2.71  MnCl2:4H2O
MnS(Green)       -4.75   -0.95    3.80  MnS
MnSO4           -13.44  -10.77    2.67  MnSO4



Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.73  -13.04   -1.31  Na2CO3:10H2O
Nesquehonite     -4.26   -9.88   -5.62  MgCO3:3H2O
Nsutite         -26.35   16.22   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.65  -51.95  -46.30  As2S3
Portlandite     -11.64   11.16   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -4.95   10.25   15.20  Mn(OH)2
Pyrolusite      -25.16   16.22   41.38  MnO2
Realgar          -3.42  -23.36  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.29  -10.60  -10.89  FeCO3
Siderite(d)(3)   -0.15  -10.60  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.24  -14.42   -0.18  Na2SO4
Thermonatrite   -13.17  -13.04    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.51  -12.07   -8.56  BaCO3

Reaction step 40.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.40   16.20   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.797e-002 -2.031e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.942e-005
Manganite          -12.13   13.21   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  5.500e-005  5.500e-005
Siderite(d)(3)      -0.13  -10.58  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.52  -12.08   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.585e-004  Surface charge, eq

Hfo_s         
 5.265e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.322e-006       0.821  4.323e-006      -5.364



Hfo_sOHCa+2      8.454e-007       0.161  8.454e-007      -6.073
Hfo_sOFe+        7.798e-008       0.015  7.798e-008      -7.108
Hfo_sOH2+        1.253e-008       0.002  1.253e-008      -7.902
Hfo_sOH          6.261e-009       0.001  6.261e-009      -8.203
Hfo_sOHBa+2      6.543e-010       0.000  6.543e-010      -9.184
Hfo_sO-          7.169e-011       0.000  7.169e-011     -10.145

Hfo           
 1.585e-004  Surface charge, eq

Hfo_w         
 2.106e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.135e-004       0.539  1.135e-004      -3.945
Hfo_wOH          5.671e-005       0.269  5.672e-005      -4.246
Hfo_wOMn+        3.110e-005       0.148  3.110e-005      -4.507
Hfo_wOFe+        6.592e-006       0.031  6.592e-006      -5.181
Hfo_wOCa+        1.130e-006       0.005  1.130e-006      -5.947
Hfo_wOMg+        7.814e-007       0.004  7.814e-007      -6.107
Hfo_wO-          6.494e-007       0.003  6.494e-007      -6.187
Hfo_wOFeOH       1.729e-007       0.001  1.729e-007      -6.762
Hfo_wH2AsO3      9.681e-009       0.000  9.681e-009      -8.014
Hfo_wSO4-        3.284e-011       0.000  3.284e-011     -10.484
Hfo_wOHSO4-2     3.274e-011       0.000  3.274e-011     -10.485
Hfo_wOBa+        1.264e-011       0.000  1.264e-011     -10.898
Hfo_wOHAsO4-3    4.308e-017       0.000  4.308e-017     -16.366
Hfo_wHAsO4-      3.861e-018       0.000  3.861e-018     -17.413
Hfo_wH2AsO4      2.500e-019       0.000  2.500e-019     -18.602

Mno           
 9.632e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.949e-024       0.000  4.949e-024     -23.305
Mno_O3HMn+       6.975e-026       0.000  6.975e-026     -25.156
Mno_O3Ca         3.071e-026       0.000  3.071e-026     -25.513
Mno_O3-2         2.942e-026       0.000  2.942e-026     -25.531
Mno_O3H-         1.039e-027       0.000  1.039e-027     -26.983
Mno_O3Na-        6.175e-028       0.000  6.175e-028     -27.209
Mno_O3Mg         4.542e-028       0.000  4.543e-028     -27.343
Mno_O3HCa+       3.776e-028       0.000  3.776e-028     -27.423
Mno_O3Ba         1.617e-028       0.000  1.617e-028     -27.791
Mno_O3HMg+       3.782e-030       0.000  3.782e-030     -29.422
Mno_O3HBa+       3.555e-030       0.000  3.555e-030     -29.449
Mno_O3HNa        2.035e-030       0.000  2.035e-030     -29.691
Mno_O3H2         2.757e-032       0.000  2.757e-032     -31.560
Mno_O3H3+        1.957e-037       0.000  1.957e-037     -36.708
Mno_O3H3Cl       4.839e-040       0.000  4.840e-040     -39.315

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.452e-007  5.452e-007
C                1.054e-002  1.054e-002
Ca               2.183e-003  2.183e-003
Cl               9.873e-005  9.873e-005
Fe               6.354e-005  6.353e-005
K                1.893e-005  1.893e-005
Mg               8.408e-005  8.408e-005
Mn               3.777e-004  3.777e-004
Na               2.176e-004  2.176e-004



S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.989      Charge balance
                                       pe  =  -4.003      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.913e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.915e-003
                       Total CO2 (mol/kg)  =  6.876e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.591e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.28
                               Iterations  =  36
                                  Total H  = 1.110290e+002
                                  Total O  = 5.552368e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.114e-007  1.026e-007    -6.953    -6.989    -0.036
   OH-                   1.071e-007  9.754e-008    -6.970    -7.011    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.206e-007  2.921e-007    -6.494    -6.534    -0.040
   H3AsO3                6.627e-010  6.640e-010    -9.179    -9.178     0.001
   H2AsO3-               5.028e-012  4.581e-012   -11.299   -11.339    -0.040
   As3S4(HS)2-           4.568e-016  4.162e-016   -15.340   -15.381    -0.040
   H4AsO3+               3.704e-017  3.375e-017   -16.431   -16.472    -0.040
   HAsO3-2               1.292e-019  8.909e-020   -18.889   -19.050    -0.162
   AsO3-3                4.001e-028  1.732e-028   -27.398   -27.761    -0.364
As(5)           2.819e-018
   H2AsO4-               1.491e-018  1.358e-018   -17.827   -17.867    -0.040
   HAsO4-2               1.329e-018  9.158e-019   -17.877   -18.038    -0.162
   AsO4-3                4.615e-023  1.998e-023   -22.336   -22.699    -0.364
   H3AsO4                2.775e-023  2.780e-023   -22.557   -22.556     0.001
Ba              5.452e-007
   Ba+2                  5.257e-007  3.623e-007    -6.279    -6.441    -0.162
   BaHCO3+               1.909e-008  1.740e-008    -7.719    -7.760    -0.040
   BaCO3                 4.278e-010  4.286e-010    -9.369    -9.368     0.001
   BaSO4                 1.697e-011  1.700e-011   -10.770   -10.769     0.001
   BaOH+                 1.313e-013  1.196e-013   -12.882   -12.922    -0.040
C(-4)           3.667e-003
   CH4                   3.667e-003  3.674e-003    -2.436    -2.435     0.001
C(4)            6.876e-003
   HCO3-                 5.481e-003  5.009e-003    -2.261    -2.300    -0.039
   CO2                   1.154e-003  1.156e-003    -2.938    -2.937     0.001
   CaHCO3+               1.014e-004  9.244e-005    -3.994    -4.034    -0.040
   MnHCO3+               8.718e-005  7.944e-005    -4.060    -4.100    -0.040
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               6.261e-006  5.705e-006    -5.203    -5.244    -0.040
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.620e-006  3.299e-006    -5.441    -5.482    -0.040
   CO3-2                 3.283e-006  2.289e-006    -5.484    -5.640    -0.157
   FeCO3                 6.244e-007  6.255e-007    -6.205    -6.204     0.001
   NaHCO3                5.566e-007  5.577e-007    -6.254    -6.254     0.001
   MgCO3                 1.227e-007  1.230e-007    -6.911    -6.910     0.001
   BaHCO3+               1.909e-008  1.740e-008    -7.719    -7.760    -0.040
   NaCO3-                9.263e-009  8.440e-009    -8.033    -8.074    -0.040
   BaCO3                 4.278e-010  4.286e-010    -9.369    -9.368     0.001
Ca              2.183e-003
   Ca+2                  2.076e-003  1.447e-003    -2.683    -2.840    -0.157
   CaHCO3+               1.014e-004  9.244e-005    -3.994    -4.034    -0.040
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   CaSO4                 2.698e-008  2.703e-008    -7.569    -7.568     0.001
   CaOH+                 2.568e-009  2.340e-009    -8.590    -8.631    -0.040
   CaHSO4+               1.783e-014  1.625e-014   -13.749   -13.789    -0.040
Cl              9.873e-005
   Cl-                   9.866e-005  8.977e-005    -4.006    -4.047    -0.041
   MnCl+                 7.142e-008  6.507e-008    -7.146    -7.187    -0.040
   FeCl+                 1.549e-009  1.411e-009    -8.810    -8.850    -0.040
   MnCl2                 2.546e-012  2.550e-012   -11.594   -11.593     0.001
   MnCl3-                6.920e-017  6.305e-017   -16.160   -16.200    -0.040
   FeCl+2                4.250e-025  2.930e-025   -24.372   -24.533    -0.162
   FeCl2+                1.289e-028  1.175e-028   -27.890   -27.930    -0.040
   FeCl3                 1.053e-033  1.055e-033   -32.978   -32.977     0.001
Fe(2)           6.354e-005
   Fe(HS)2               3.979e-005  3.986e-005    -4.400    -4.399     0.001
   Fe+2                  1.652e-005  1.139e-005    -4.782    -4.944    -0.162
   FeHCO3+               6.261e-006  5.705e-006    -5.203    -5.244    -0.040
   FeCO3                 6.244e-007  6.255e-007    -6.205    -6.204     0.001
   Fe(HS)3-              2.985e-007  2.720e-007    -6.525    -6.565    -0.040
   FeOH+                 3.851e-008  3.509e-008    -7.414    -7.455    -0.040
   FeCl+                 1.549e-009  1.411e-009    -8.810    -8.850    -0.040
   FeSO4                 1.893e-010  1.896e-010    -9.723    -9.722     0.001
   Fe(OH)2               2.905e-012  2.910e-012   -11.537   -11.536     0.001
   Fe(OH)3-              1.156e-015  1.054e-015   -14.937   -14.977    -0.040
   FeHSO4+               1.404e-016  1.279e-016   -15.853   -15.893    -0.040
Fe(3)           5.184e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.407e-014  2.194e-014   -13.618   -13.659    -0.040
   Fe(OH)4-              2.686e-016  2.447e-016   -15.571   -15.611    -0.040
   FeOH+2                9.863e-018  6.799e-018   -17.006   -17.168    -0.162
   Fe+3                  2.496e-022  1.081e-022   -21.603   -21.966    -0.364
   FeCl+2                4.250e-025  2.930e-025   -24.372   -24.533    -0.162
   FeSO4+                1.218e-025  1.110e-025   -24.914   -24.955    -0.040
   FeCl2+                1.289e-028  1.175e-028   -27.890   -27.930    -0.040
   Fe(SO4)2-             2.494e-031  2.273e-031   -30.603   -30.643    -0.040
   FeHSO4+2              4.422e-032  3.048e-032   -31.354   -31.516    -0.162
   Fe2(OH)2+4            5.510e-033  1.244e-033   -32.259   -32.905    -0.646
   FeCl3                 1.053e-033  1.055e-033   -32.978   -32.977     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.234   -44.244    -1.010
H(0)            1.507e-009
   H2                    7.536e-010  7.550e-010    -9.123    -9.122     0.001
K               1.893e-005
   K+                    1.893e-005  1.722e-005    -4.723    -4.764    -0.041
   KSO4-                 1.244e-011  1.133e-011   -10.905   -10.946    -0.040
Mg              8.408e-005
   Mg+2                  8.034e-005  5.628e-005    -4.095    -4.250    -0.155
   MgHCO3+               3.620e-006  3.299e-006    -5.441    -5.482    -0.040
   MgCO3                 1.227e-007  1.230e-007    -6.911    -6.910     0.001
   MgOH+                 2.185e-009  1.991e-009    -8.661    -8.701    -0.040
   MgSO4                 1.233e-009  1.235e-009    -8.909    -8.908     0.001
Mn(2)           3.777e-004
   Mn+2                  2.581e-004  1.779e-004    -3.588    -3.750    -0.162
   MnHCO3+               8.718e-005  7.944e-005    -4.060    -4.100    -0.040
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.142e-008  6.507e-008    -7.146    -7.187    -0.040
   MnOH+                 4.891e-008  4.457e-008    -7.311    -7.351    -0.040
   MnSO4                 2.957e-009  2.963e-009    -8.529    -8.528     0.001
   MnCl2                 2.546e-012  2.550e-012   -11.594   -11.593     0.001
   MnCl3-                6.920e-017  6.305e-017   -16.160   -16.200    -0.040
   Mn(OH)3-              2.863e-018  2.609e-018   -17.543   -17.584    -0.040
Mn(3)           1.262e-033
   Mn+3                  1.262e-033  5.463e-034   -32.899   -33.263    -0.364
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.129   -82.291    -0.162
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.637   -95.677    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.980e-004    -3.663    -3.703    -0.040



   NaHCO3                5.566e-007  5.577e-007    -6.254    -6.254     0.001
   NaCO3-                9.263e-009  8.440e-009    -8.033    -8.074    -0.040
   NaSO4-                1.020e-010  9.291e-011    -9.992   -10.032    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.137   -74.136     0.001
S(-2)           2.082e-004
   HS-                   6.877e-005  6.267e-005    -4.163    -4.203    -0.040
   H2S                   5.612e-005  5.622e-005    -4.251    -4.250     0.001
   Fe(HS)2               3.979e-005  3.986e-005    -4.400    -4.399     0.001
   AsS(OH)(HS)-          3.206e-007  2.921e-007    -6.494    -6.534    -0.040
   Fe(HS)3-              2.985e-007  2.720e-007    -6.525    -6.565    -0.040
   S5-2                  2.114e-007  1.552e-007    -6.675    -6.809    -0.134
   S4-2                  1.251e-007  9.055e-008    -6.903    -7.043    -0.140
   S6-2                  1.080e-007  8.033e-008    -6.967    -7.095    -0.129
   S-2                   1.070e-010  7.377e-011    -9.971   -10.132    -0.162
   S3-2                  4.475e-011  3.191e-011   -10.349   -10.496    -0.147
   S2-2                  2.571e-012  1.811e-012   -11.590   -11.742    -0.152
   As3S4(HS)2-           4.568e-016  4.162e-016   -15.340   -15.381    -0.040
S(6)            1.664e-007
   SO4-2                 1.349e-007  9.363e-008    -6.870    -7.029    -0.158
   CaSO4                 2.698e-008  2.703e-008    -7.569    -7.568     0.001
   MnSO4                 2.957e-009  2.963e-009    -8.529    -8.528     0.001
   MgSO4                 1.233e-009  1.235e-009    -8.909    -8.908     0.001
   FeSO4                 1.893e-010  1.896e-010    -9.723    -9.722     0.001
   NaSO4-                1.020e-010  9.291e-011    -9.992   -10.032    -0.040
   BaSO4                 1.697e-011  1.700e-011   -10.770   -10.769     0.001
   KSO4-                 1.244e-011  1.133e-011   -10.905   -10.946    -0.040
   HSO4-                 1.025e-012  9.341e-013   -11.989   -12.030    -0.040
   CaHSO4+               1.783e-014  1.625e-014   -13.749   -13.789    -0.040
   FeHSO4+               1.404e-016  1.279e-016   -15.853   -15.893    -0.040
   FeSO4+                1.218e-025  1.110e-025   -24.914   -24.955    -0.040
   Fe(SO4)2-             2.494e-031  2.273e-031   -30.603   -30.643    -0.040
   FeHSO4+2              4.422e-032  3.048e-032   -31.354   -31.516    -0.162

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.98  -18.36   -1.38  As2O3
Artinite         -9.76   -0.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -7.03  -51.93  -44.90  As2S3
As_native        -5.60  -18.14  -12.53  As
Ba3(AsO4)2      -14.61  -64.72  -50.11  Ba3(AsO4)2
Barite           -3.50  -13.47   -9.97  BaSO4
Birnessite      -27.40   16.20   43.60  MnO2
Bixbyite        -23.98  -24.59   -0.61  Mn2O3
Brucite          -7.11    9.73   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.01  -53.92  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.43   -2.43   -2.86  CH4
Claudetite      -17.02  -18.36   -1.34  As2O3
CO2(g)           -1.47   -2.94   -1.47  CO2
Dolomite         -1.28  -18.37  -17.09  CaMg(CO3)2
Dolomite(d)      -1.83  -18.37  -16.54  CaMg(CO3)2
Epsomite         -9.14  -11.28   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.30  -37.73  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.37   36.66   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.18  -38.15  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.07  -29.83   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.37  -43.20   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.58  -42.79   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.45  -41.73   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.62  -45.01   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.86   -9.89   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -12.13   13.21   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.32  -14.44   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.90  -87.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.94  -56.65  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.55  -11.84    2.71  MnCl2:4H2O
MnS(Green)       -4.76   -0.96    3.80  MnS
MnSO4           -13.45  -10.78    2.67  MnSO4
Nahcolite        -5.46   -6.00   -0.55  NaHCO3
Natron          -11.74  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.27   -9.89   -5.62  MgCO3:3H2O
Nsutite         -26.36   16.20   42.56  MnO2
O2(g)           -71.24  -74.14   -2.89  O2
Orpiment         -5.63  -51.93  -46.30  As2S3
Portlandite     -11.66   11.14   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -4.97   10.23   15.20  Mn(OH)2
Pyrolusite      -25.18   16.20   41.38  MnO2
Realgar          -3.41  -23.36  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.31  -10.58  -10.89  FeCO3
Siderite(d)(3)   -0.13  -10.58  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.26  -14.44   -0.18  Na2SO4
Thermonatrite   -13.17  -13.05    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.52  -12.08   -8.56  BaCO3

Reaction step 41.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.42   16.18   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.793e-002 -2.067e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -7.149e-005
Manganite          -12.14   13.20   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  4.916e-005  4.916e-005
Siderite(d)(3)      -0.12  -10.57  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.53  -12.09   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.593e-004  Surface charge, eq

Hfo_s         
 5.264e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.298e-006       0.817  4.299e-006      -5.367
Hfo_sOHCa+2      8.649e-007       0.164  8.650e-007      -6.063
Hfo_sOFe+        8.081e-008       0.015  8.081e-008      -7.093
Hfo_sOH2+        1.301e-008       0.002  1.301e-008      -7.886
Hfo_sOH          6.319e-009       0.001  6.320e-009      -8.199
Hfo_sOHBa+2      6.584e-010       0.000  6.584e-010      -9.181
Hfo_sO-          7.033e-011       0.000  7.034e-011     -10.153

Hfo           
 1.593e-004  Surface charge, eq

Hfo_w         
 2.106e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.151e-004       0.547  1.151e-004      -3.939
Hfo_wOH          5.592e-005       0.266  5.593e-005      -4.252
Hfo_wOMn+        3.022e-005       0.143  3.022e-005      -4.520
Hfo_wOFe+        6.674e-006       0.032  6.674e-006      -5.176
Hfo_wOCa+        1.098e-006       0.005  1.098e-006      -5.960
Hfo_wOMg+        7.471e-007       0.004  7.471e-007      -6.127
Hfo_wO-          6.224e-007       0.003  6.225e-007      -6.206
Hfo_wOFeOH       1.701e-007       0.001  1.701e-007      -6.769
Hfo_wH2AsO3      9.667e-009       0.000  9.667e-009      -8.015
Hfo_wSO4-        3.224e-011       0.000  3.224e-011     -10.492
Hfo_wOHSO4-2     3.125e-011       0.000  3.125e-011     -10.505
Hfo_wOBa+        1.208e-011       0.000  1.208e-011     -10.918
Hfo_wOHAsO4-3    3.967e-017       0.000  3.967e-017     -16.402
Hfo_wHAsO4-      3.763e-018       0.000  3.763e-018     -17.424
Hfo_wH2AsO4      2.506e-019       0.000  2.506e-019     -18.601

Mno           
 9.664e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.845e-029       0.000  3.845e-029     -28.415
Mno_O3HMn+       5.575e-031       0.000  5.575e-031     -30.254
Mno_O3Ca         2.386e-031       0.000  2.386e-031     -30.622
Mno_O3-2         2.255e-031       0.000  2.255e-031     -30.647
Mno_O3H-         8.196e-033       0.000  8.197e-033     -32.086
Mno_O3Na-        4.730e-033       0.000  4.730e-033     -32.325
Mno_O3Mg         3.473e-033       0.000  3.473e-033     -32.459
Mno_O3HCa+       3.018e-033       0.000  3.018e-033     -32.520



Mno_O3Ba         1.235e-033       0.000  1.236e-033     -32.908
Mno_O3HMg+       2.975e-035       0.000  2.975e-035     -34.526
Mno_O3HBa+       2.795e-035       0.000  2.795e-035     -34.554
Mno_O3HNa        1.604e-035       0.000  1.604e-035     -34.795
Mno_O3H2         2.237e-037       0.000  2.237e-037     -36.650
Mno_O3H3+        1.634e-042       0.000  1.634e-042     -41.787
Mno_O3H3Cl       4.037e-045       0.000  4.037e-045     -44.394

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.452e-007  5.452e-007
C                1.079e-002  1.078e-002
Ca               2.220e-003  2.219e-003
Cl               9.873e-005  9.873e-005
Fe               6.552e-005  6.552e-005
K                1.893e-005  1.893e-005
Mg               8.412e-005  8.412e-005
Mn               3.845e-004  3.845e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.976      Charge balance
                                       pe  =  -3.990      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.035e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.006e-003
                       Total CO2 (mol/kg)  =  7.019e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.600e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.24
                               Iterations  =  42
                                  Total H  = 1.110294e+002
                                  Total O  = 5.552402e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.147e-007  1.056e-007    -6.940    -6.976    -0.036
   OH-                   1.041e-007  9.481e-008    -6.982    -7.023    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.206e-007  2.919e-007    -6.494    -6.535    -0.041
   H3AsO3                6.711e-010  6.723e-010    -9.173    -9.172     0.001
   H2AsO3-               4.952e-012  4.509e-012   -11.305   -11.346    -0.041
   As3S4(HS)2-           4.830e-016  4.398e-016   -15.316   -15.357    -0.041
   H4AsO3+               3.862e-017  3.516e-017   -16.413   -16.454    -0.041
   HAsO3-2               1.240e-019  8.522e-020   -18.907   -19.069    -0.163
   AsO3-3                3.742e-028  1.611e-028   -27.427   -27.793    -0.366
As(5)           2.753e-018
   H2AsO4-               1.474e-018  1.342e-018   -17.832   -17.872    -0.041
   HAsO4-2               1.279e-018  8.797e-019   -17.893   -18.056    -0.163
   AsO4-3                4.334e-023  1.866e-023   -22.363   -22.729    -0.366
   H3AsO4                2.822e-023  2.827e-023   -22.549   -22.549     0.001
Ba              5.452e-007
   Ba+2                  5.254e-007  3.613e-007    -6.279    -6.442    -0.163
   BaHCO3+               1.933e-008  1.761e-008    -7.714    -7.754    -0.041
   BaCO3                 4.208e-010  4.215e-010    -9.376    -9.375     0.001
   BaSO4                 1.638e-011  1.641e-011   -10.786   -10.785     0.001
   BaOH+                 1.273e-013  1.159e-013   -12.895   -12.936    -0.041



C(-4)           3.767e-003
   CH4                   3.767e-003  3.774e-003    -2.424    -2.423     0.001
C(4)            7.019e-003
   HCO3-                 5.567e-003  5.084e-003    -2.254    -2.294    -0.039
   CO2                   1.205e-003  1.207e-003    -2.919    -2.918     0.001
   CaHCO3+               1.044e-004  9.510e-005    -3.981    -4.022    -0.041
   MnHCO3+               8.975e-005  8.173e-005    -4.047    -4.088    -0.041
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               6.717e-006  6.116e-006    -5.173    -5.213    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.668e-006  3.340e-006    -5.436    -5.476    -0.041
   CO3-2                 3.247e-006  2.259e-006    -5.489    -5.646    -0.158
   FeCO3                 6.506e-007  6.518e-007    -6.187    -6.186     0.001
   NaHCO3                5.646e-007  5.656e-007    -6.248    -6.247     0.001
   MgCO3                 1.208e-007  1.210e-007    -6.918    -6.917     0.001
   BaHCO3+               1.933e-008  1.761e-008    -7.714    -7.754    -0.041
   NaCO3-                9.138e-009  8.321e-009    -8.039    -8.080    -0.041
   BaCO3                 4.208e-010  4.215e-010    -9.376    -9.375     0.001
Ca              2.220e-003
   Ca+2                  2.110e-003  1.467e-003    -2.676    -2.834    -0.158
   CaHCO3+               1.044e-004  9.510e-005    -3.981    -4.022    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.647e-008  2.652e-008    -7.577    -7.576     0.001
   CaOH+                 2.532e-009  2.305e-009    -8.597    -8.637    -0.041
   CaHSO4+               1.801e-014  1.640e-014   -13.745   -13.785    -0.041
Cl              9.873e-005
   Cl-                   9.866e-005  8.971e-005    -4.006    -4.047    -0.041
   MnCl+                 7.239e-008  6.592e-008    -7.140    -7.181    -0.041
   FeCl+                 1.636e-009  1.490e-009    -8.786    -8.827    -0.041
   MnCl2                 2.577e-012  2.582e-012   -11.589   -11.588     0.001
   MnCl3-                7.005e-017  6.379e-017   -16.155   -16.195    -0.041
   FeCl+2                4.637e-025  3.189e-025   -24.334   -24.496    -0.163
   FeCl2+                1.403e-028  1.278e-028   -27.853   -27.894    -0.041
   FeCl3                 1.144e-033  1.146e-033   -32.941   -32.941     0.001
Fe(2)           6.552e-005
   Fe(HS)2               4.032e-005  4.039e-005    -4.394    -4.394     0.001
   Fe+2                  1.750e-005  1.203e-005    -4.757    -4.920    -0.163
   FeHCO3+               6.717e-006  6.116e-006    -5.173    -5.213    -0.041
   FeCO3                 6.506e-007  6.518e-007    -6.187    -6.186     0.001
   Fe(HS)3-              2.965e-007  2.700e-007    -6.528    -6.569    -0.041
   FeOH+                 3.957e-008  3.603e-008    -7.403    -7.443    -0.041
   FeCl+                 1.636e-009  1.490e-009    -8.786    -8.827    -0.041
   FeSO4                 1.935e-010  1.939e-010    -9.713    -9.713     0.001
   Fe(OH)2               2.899e-012  2.905e-012   -11.538   -11.537     0.001
   Fe(OH)3-              1.122e-015  1.022e-015   -14.950   -14.991    -0.041
   FeHSO4+               1.477e-016  1.345e-016   -15.831   -15.871    -0.041
Fe(3)           5.254e-014
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.478e-014  2.257e-014   -13.606   -13.646    -0.041
   Fe(OH)4-              2.612e-016  2.378e-016   -15.583   -15.624    -0.041
   FeOH+2                1.047e-017  7.196e-018   -16.980   -17.143    -0.163
   Fe+3                  2.734e-022  1.177e-022   -21.563   -21.929    -0.366
   FeCl+2                4.637e-025  3.189e-025   -24.334   -24.496    -0.163
   FeSO4+                1.284e-025  1.169e-025   -24.891   -24.932    -0.041
   FeCl2+                1.403e-028  1.278e-028   -27.853   -27.894    -0.041
   Fe(SO4)2-             2.546e-031  2.318e-031   -30.594   -30.635    -0.041
   FeHSO4+2              4.807e-032  3.305e-032   -31.318   -31.481    -0.163
   Fe2(OH)2+4            6.237e-033  1.394e-033   -32.205   -32.856    -0.651
   FeCl3                 1.144e-033  1.146e-033   -32.941   -32.941     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.166   -44.182    -1.017
H(0)            1.501e-009
   H2                    7.505e-010  7.519e-010    -9.125    -9.124     0.001
K               1.893e-005
   K+                    1.893e-005  1.721e-005    -4.723    -4.764    -0.041
   KSO4-                 1.203e-011  1.096e-011   -10.920   -10.960    -0.041
Mg              8.412e-005
   Mg+2                  8.033e-005  5.614e-005    -4.095    -4.251    -0.156



   MgHCO3+               3.668e-006  3.340e-006    -5.436    -5.476    -0.041
   MgCO3                 1.208e-007  1.210e-007    -6.918    -6.917     0.001
   MgOH+                 2.120e-009  1.931e-009    -8.674    -8.714    -0.041
   MgSO4                 1.190e-009  1.193e-009    -8.924    -8.924     0.001
Mn(2)           3.845e-004
   Mn+2                  2.623e-004  1.804e-004    -3.581    -3.744    -0.163
   MnHCO3+               8.975e-005  8.173e-005    -4.047    -4.088    -0.041
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.239e-008  6.592e-008    -7.140    -7.181    -0.041
   MnOH+                 4.822e-008  4.391e-008    -7.317    -7.357    -0.041
   MnSO4                 2.901e-009  2.906e-009    -8.537    -8.537     0.001
   MnCl2                 2.577e-012  2.582e-012   -11.589   -11.588     0.001
   MnCl3-                7.005e-017  6.379e-017   -16.155   -16.195    -0.041
   Mn(OH)3-              2.667e-018  2.428e-018   -17.574   -17.615    -0.041
Mn(3)           1.326e-033
   Mn+3                  1.326e-033  5.709e-034   -32.877   -33.243    -0.366
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.168   -82.331    -0.163
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.663   -95.704    -0.041
Na              2.176e-004
   Na+                   2.171e-004  1.978e-004    -3.663    -3.704    -0.040
   NaHCO3                5.646e-007  5.656e-007    -6.248    -6.247     0.001
   NaCO3-                9.138e-009  8.321e-009    -8.039    -8.080    -0.041
   NaSO4-                9.867e-011  8.985e-011   -10.006   -10.046    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.133   -74.132     0.001
S(-2)           2.082e-004
   HS-                   6.740e-005  6.138e-005    -4.171    -4.212    -0.041
   H2S                   5.654e-005  5.665e-005    -4.248    -4.247     0.001
   Fe(HS)2               4.032e-005  4.039e-005    -4.394    -4.394     0.001
   AsS(OH)(HS)-          3.206e-007  2.919e-007    -6.494    -6.535    -0.041
   Fe(HS)3-              2.965e-007  2.700e-007    -6.528    -6.569    -0.041
   S5-2                  2.016e-007  1.477e-007    -6.696    -6.831    -0.135
   S4-2                  1.193e-007  8.620e-008    -6.923    -7.065    -0.141
   S6-2                  1.030e-007  7.647e-008    -6.987    -7.117    -0.129
   S-2                   1.021e-010  7.023e-011    -9.991   -10.154    -0.163
   S3-2                  4.269e-011  3.037e-011   -10.370   -10.518    -0.148
   S2-2                  2.454e-012  1.724e-012   -11.610   -11.764    -0.153
   As3S4(HS)2-           4.830e-016  4.398e-016   -15.316   -15.357    -0.041
S(6)            1.617e-007
   SO4-2                 1.308e-007  9.061e-008    -6.883    -7.043    -0.160
   CaSO4                 2.647e-008  2.652e-008    -7.577    -7.576     0.001
   MnSO4                 2.901e-009  2.906e-009    -8.537    -8.537     0.001
   MgSO4                 1.190e-009  1.193e-009    -8.924    -8.924     0.001
   FeSO4                 1.935e-010  1.939e-010    -9.713    -9.713     0.001
   NaSO4-                9.867e-011  8.985e-011   -10.006   -10.046    -0.041
   BaSO4                 1.638e-011  1.641e-011   -10.786   -10.785     0.001
   KSO4-                 1.203e-011  1.096e-011   -10.920   -10.960    -0.041
   HSO4-                 1.021e-012  9.300e-013   -11.991   -12.032    -0.041
   CaHSO4+               1.801e-014  1.640e-014   -13.745   -13.785    -0.041
   FeHSO4+               1.477e-016  1.345e-016   -15.831   -15.871    -0.041
   FeSO4+                1.284e-025  1.169e-025   -24.891   -24.932    -0.041
   Fe(SO4)2-             2.546e-031  2.318e-031   -30.594   -30.635    -0.041
   FeHSO4+2              4.807e-032  3.305e-032   -31.318   -31.481    -0.163

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.96  -18.34   -1.38  As2O3
Artinite         -9.80   -0.20    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -7.01  -51.91  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As



Ba3(AsO4)2      -14.67  -64.78  -50.11  Ba3(AsO4)2
Barite           -3.51  -13.48   -9.97  BaSO4
Birnessite      -27.42   16.18   43.60  MnO2
Bixbyite        -24.02  -24.63   -0.61  Mn2O3
Brucite          -7.14    9.70   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.05  -53.96  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.44   -2.42   -2.86  CH4
Claudetite      -17.00  -18.34   -1.34  As2O3
CO2(g)           -1.45   -2.92   -1.47  CO2
Dolomite         -1.29  -18.38  -17.09  CaMg(CO3)2
Dolomite(d)      -1.84  -18.38  -16.54  CaMg(CO3)2
Epsomite         -9.15  -11.29   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.31  -37.72  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.43   36.60   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.20  -38.17  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.12  -29.89   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.36  -43.19   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.57  -42.78   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.44  -41.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.60  -44.99   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.87   -9.90   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -12.14   13.20   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O
Mirabilite      -13.34  -14.45   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.90  -87.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.98  -56.69  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.55  -11.84    2.71  MnCl2:4H2O
MnS(Green)       -4.78   -0.98    3.80  MnS
MnSO4           -13.46  -10.79    2.67  MnSO4
Nahcolite        -5.45   -6.00   -0.55  NaHCO3
Natron          -11.74  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.28   -9.90   -5.62  MgCO3:3H2O
Nsutite         -26.38   16.18   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.61  -51.91  -46.30  As2S3
Portlandite     -11.68   11.12   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -4.99   10.21   15.20  Mn(OH)2
Pyrolusite      -25.20   16.18   41.38  MnO2
Realgar          -3.40  -23.35  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.32  -10.57  -10.89  FeCO3
Siderite(d)(3)   -0.12  -10.57  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.27  -14.45   -0.18  Na2SO4
Thermonatrite   -13.18  -13.05    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.53  -12.09   -8.56  BaCO3

Reaction step 42.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.43   16.17   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.790e-002 -2.103e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -7.357e-005
Manganite          -12.16   13.18   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  4.334e-005  4.334e-005
Siderite(d)(3)      -0.10  -10.55  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.53  -12.10   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.601e-004  Surface charge, eq

Hfo_s         
 5.263e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.275e-006       0.812  4.275e-006      -5.369
Hfo_sOHCa+2      8.842e-007       0.168  8.842e-007      -6.053
Hfo_sOFe+        8.364e-008       0.016  8.365e-008      -7.078
Hfo_sOH2+        1.349e-008       0.003  1.349e-008      -7.870
Hfo_sOH          6.376e-009       0.001  6.376e-009      -8.195
Hfo_sOHBa+2      6.624e-010       0.000  6.624e-010      -9.179
Hfo_sO-          6.903e-011       0.000  6.904e-011     -10.161

Hfo           
 1.601e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.167e-004       0.554  1.167e-004      -3.933
Hfo_wOH          5.515e-005       0.262  5.516e-005      -4.258
Hfo_wOMn+        2.937e-005       0.140  2.937e-005      -4.532
Hfo_wOFe+        6.753e-006       0.032  6.753e-006      -5.171
Hfo_wOCa+        1.067e-006       0.005  1.067e-006      -5.972
Hfo_wOMg+        7.151e-007       0.003  7.151e-007      -6.146
Hfo_wO-          5.972e-007       0.003  5.972e-007      -6.224
Hfo_wOFeOH       1.675e-007       0.001  1.675e-007      -6.776
Hfo_wH2AsO3      9.653e-009       0.000  9.654e-009      -8.015



Hfo_wSO4-        3.165e-011       0.000  3.166e-011     -10.500
Hfo_wOHSO4-2     2.984e-011       0.000  2.984e-011     -10.525
Hfo_wOBa+        1.155e-011       0.000  1.155e-011     -10.937
Hfo_wOHAsO4-3    3.661e-017       0.000  3.661e-017     -16.436
Hfo_wHAsO4-      3.670e-018       0.000  3.670e-018     -17.435
Hfo_wH2AsO4      2.513e-019       0.000  2.513e-019     -18.600

Mno           
 5.064e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.648e-027       0.000  1.648e-027     -26.783
Mno_O3HMn+       2.457e-029       0.000  2.457e-029     -28.610
Mno_O3Ca         1.023e-029       0.000  1.023e-029     -28.990
Mno_O3-2         9.541e-030       0.000  9.541e-030     -29.020
Mno_O3H-         3.564e-031       0.000  3.565e-031     -30.448
Mno_O3Na-        2.000e-031       0.000  2.000e-031     -30.699
Mno_O3Mg         1.466e-031       0.000  1.466e-031     -30.834
Mno_O3HCa+       1.330e-031       0.000  1.330e-031     -30.876
Mno_O3Ba         5.212e-032       0.000  5.212e-032     -31.283
Mno_O3HMg+       1.291e-033       0.000  1.291e-033     -32.889
Mno_O3HBa+       1.212e-033       0.000  1.212e-033     -32.916
Mno_O3HNa        6.970e-034       0.000  6.971e-034     -33.157
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        7.507e-041       0.000  7.507e-041     -40.125
Mno_O3H3Cl       1.854e-043       0.000  1.854e-043     -42.732

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.452e-007  5.452e-007
C                1.103e-002  1.103e-002
Ca               2.255e-003  2.255e-003
Cl               9.873e-005  9.873e-005
Fe               6.753e-005  6.752e-005
K                1.893e-005  1.893e-005
Mg               8.415e-005  8.415e-005
Mn               3.912e-004  3.912e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.965      Charge balance
                                       pe  =  -3.977      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.156e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.096e-003
                       Total CO2 (mol/kg)  =  7.160e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.608e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.20
                               Iterations  =  29
                                  Total H  = 1.110298e+002
                                  Total O  = 5.552434e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.180e-007  1.085e-007    -6.928    -6.965    -0.036
   OH-                   1.014e-007  9.223e-008    -6.994    -7.035    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.206e-007  2.918e-007    -6.494    -6.535    -0.041
   H3AsO3                6.795e-010  6.808e-010    -9.168    -9.167     0.001
   H2AsO3-               4.880e-012  4.441e-012   -11.312   -11.352    -0.041
   As3S4(HS)2-           5.097e-016  4.639e-016   -15.293   -15.334    -0.041
   H4AsO3+               4.022e-017  3.660e-017   -16.396   -16.437    -0.041
   HAsO3-2               1.191e-019  8.167e-020   -18.924   -19.088    -0.164
   AsO3-3                3.508e-028  1.502e-028   -27.455   -27.823    -0.368
As(5)           2.693e-018
   H2AsO4-               1.459e-018  1.327e-018   -17.836   -17.877    -0.041
   HAsO4-2               1.234e-018  8.463e-019   -17.909   -18.072    -0.164
   AsO4-3                4.078e-023  1.746e-023   -22.390   -22.758    -0.368
   H3AsO4                2.869e-023  2.874e-023   -22.542   -22.542     0.001
Ba              5.452e-007
   Ba+2                  5.252e-007  3.602e-007    -6.280    -6.443    -0.164
   BaHCO3+               1.957e-008  1.781e-008    -7.708    -7.749    -0.041
   BaCO3                 4.141e-010  4.148e-010    -9.383    -9.382     0.001
   BaSO4                 1.581e-011  1.584e-011   -10.801   -10.800     0.001
   BaOH+                 1.236e-013  1.125e-013   -12.908   -12.949    -0.041
C(-4)           3.866e-003
   CH4                   3.866e-003  3.874e-003    -2.413    -2.412     0.001
C(4)            7.160e-003
   HCO3-                 5.651e-003  5.158e-003    -2.248    -2.288    -0.040
   CO2                   1.256e-003  1.259e-003    -2.901    -2.900     0.001
   CaHCO3+               1.074e-004  9.776e-005    -3.969    -4.010    -0.041
   MnHCO3+               9.231e-005  8.401e-005    -4.035    -4.076    -0.041
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               7.191e-006  6.544e-006    -5.143    -5.184    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.714e-006  3.380e-006    -5.430    -5.471    -0.041
   CO3-2                 3.212e-006  2.229e-006    -5.493    -5.652    -0.159
   FeCO3                 6.772e-007  6.785e-007    -6.169    -6.168     0.001
   NaHCO3                5.724e-007  5.735e-007    -6.242    -6.241     0.001
   MgCO3                 1.189e-007  1.191e-007    -6.925    -6.924     0.001
   BaHCO3+               1.957e-008  1.781e-008    -7.708    -7.749    -0.041
   NaCO3-                9.018e-009  8.207e-009    -8.045    -8.086    -0.041
   BaCO3                 4.141e-010  4.148e-010    -9.383    -9.382     0.001
Ca              2.255e-003
   Ca+2                  2.142e-003  1.486e-003    -2.669    -2.828    -0.159
   CaHCO3+               1.074e-004  9.776e-005    -3.969    -4.010    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.597e-008  2.602e-008    -7.586    -7.585     0.001
   CaOH+                 2.497e-009  2.272e-009    -8.603    -8.644    -0.041
   CaHSO4+               1.818e-014  1.654e-014   -13.741   -13.781    -0.041
Cl              9.873e-005
   Cl-                   9.866e-005  8.966e-005    -4.006    -4.047    -0.042
   MnCl+                 7.334e-008  6.675e-008    -7.135    -7.176    -0.041
   FeCl+                 1.725e-009  1.570e-009    -8.763    -8.804    -0.041
   MnCl2                 2.607e-012  2.612e-012   -11.584   -11.583     0.001
   MnCl3-                7.088e-017  6.450e-017   -16.149   -16.190    -0.041
   FeCl+2                5.046e-025  3.461e-025   -24.297   -24.461    -0.164
   FeCl2+                1.523e-028  1.386e-028   -27.817   -27.858    -0.041
   FeCl3                 1.240e-033  1.243e-033   -32.906   -32.906     0.001
Fe(2)           6.753e-005
   Fe(HS)2               4.082e-005  4.090e-005    -4.389    -4.388     0.001
   Fe+2                  1.850e-005  1.269e-005    -4.733    -4.897    -0.164
   FeHCO3+               7.191e-006  6.544e-006    -5.143    -5.184    -0.041
   FeCO3                 6.772e-007  6.785e-007    -6.169    -6.168     0.001
   Fe(HS)3-              2.943e-007  2.679e-007    -6.531    -6.572    -0.041
   FeOH+                 4.062e-008  3.696e-008    -7.391    -7.432    -0.041
   FeCl+                 1.725e-009  1.570e-009    -8.763    -8.804    -0.041
   FeSO4                 1.976e-010  1.980e-010    -9.704    -9.703     0.001
   Fe(OH)2               2.893e-012  2.899e-012   -11.539   -11.538     0.001
   Fe(OH)3-              1.090e-015  9.923e-016   -14.962   -15.003    -0.041



   FeHSO4+               1.552e-016  1.412e-016   -15.809   -15.850    -0.041
Fe(3)           5.324e-014
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.549e-014  2.320e-014   -13.594   -13.635    -0.041
   Fe(OH)4-              2.542e-016  2.314e-016   -15.595   -15.636    -0.041
   FeOH+2                1.109e-017  7.604e-018   -16.955   -17.119    -0.164
   Fe+3                  2.986e-022  1.278e-022   -21.525   -21.893    -0.368
   FeCl+2                5.046e-025  3.461e-025   -24.297   -24.461    -0.164
   FeSO4+                1.352e-025  1.230e-025   -24.869   -24.910    -0.041
   FeCl2+                1.523e-028  1.386e-028   -27.817   -27.858    -0.041
   Fe(SO4)2-             2.595e-031  2.361e-031   -30.586   -30.627    -0.041
   FeHSO4+2              5.211e-032  3.574e-032   -31.283   -31.447    -0.164
   Fe2(OH)2+4            7.033e-033  1.556e-033   -32.153   -32.808    -0.655
   FeCl3                 1.240e-033  1.243e-033   -32.906   -32.906     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.099   -44.122    -1.023
H(0)            1.495e-009
   H2                    7.475e-010  7.489e-010    -9.126    -9.126     0.001
K               1.893e-005
   K+                    1.893e-005  1.720e-005    -4.723    -4.764    -0.042
   KSO4-                 1.165e-011  1.061e-011   -10.934   -10.974    -0.041
Mg              8.415e-005
   Mg+2                  8.031e-005  5.601e-005    -4.095    -4.252    -0.157
   MgHCO3+               3.714e-006  3.380e-006    -5.430    -5.471    -0.041
   MgCO3                 1.189e-007  1.191e-007    -6.925    -6.924     0.001
   MgOH+                 2.059e-009  1.874e-009    -8.686    -8.727    -0.041
   MgSO4                 1.150e-009  1.152e-009    -8.939    -8.938     0.001
Mn(2)           3.912e-004
   Mn+2                  2.664e-004  1.827e-004    -3.574    -3.738    -0.164
   MnHCO3+               9.231e-005  8.401e-005    -4.035    -4.076    -0.041
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.334e-008  6.675e-008    -7.135    -7.176    -0.041
   MnOH+                 4.756e-008  4.328e-008    -7.323    -7.364    -0.041
   MnSO4                 2.846e-009  2.852e-009    -8.546    -8.545     0.001
   MnCl2                 2.607e-012  2.612e-012   -11.584   -11.583     0.001
   MnCl3-                7.088e-017  6.450e-017   -16.149   -16.190    -0.041
   Mn(OH)3-              2.489e-018  2.265e-018   -17.604   -17.645    -0.041
Mn(3)           1.392e-033
   Mn+3                  1.392e-033  5.958e-034   -32.856   -33.225    -0.368
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.206   -82.369    -0.164
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.689   -95.730    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.977e-004    -3.663    -3.704    -0.041
   NaHCO3                5.724e-007  5.735e-007    -6.242    -6.241     0.001
   NaCO3-                9.018e-009  8.207e-009    -8.045    -8.086    -0.041
   NaSO4-                9.556e-011  8.696e-011   -10.020   -10.061    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.130   -74.129     0.001
S(-2)           2.082e-004
   HS-                   6.609e-005  6.014e-005    -4.180    -4.221    -0.041
   H2S                   5.695e-005  5.706e-005    -4.244    -4.244     0.001
   Fe(HS)2               4.082e-005  4.090e-005    -4.389    -4.388     0.001
   AsS(OH)(HS)-          3.206e-007  2.918e-007    -6.494    -6.535    -0.041
   Fe(HS)3-              2.943e-007  2.679e-007    -6.531    -6.572    -0.041
   S5-2                  1.925e-007  1.408e-007    -6.716    -6.851    -0.136
   S4-2                  1.139e-007  8.217e-008    -6.943    -7.085    -0.142
   S6-2                  9.834e-008  7.290e-008    -7.007    -7.137    -0.130
   S-2                   9.760e-011  6.694e-011   -10.011   -10.174    -0.164
   S3-2                  4.078e-011  2.895e-011   -10.390   -10.538    -0.149
   S2-2                  2.344e-012  1.643e-012   -11.630   -11.784    -0.154
   As3S4(HS)2-           5.097e-016  4.639e-016   -15.293   -15.334    -0.041
S(6)            1.573e-007
   SO4-2                 1.270e-007  8.776e-008    -6.896    -7.057    -0.161
   CaSO4                 2.597e-008  2.602e-008    -7.586    -7.585     0.001
   MnSO4                 2.846e-009  2.852e-009    -8.546    -8.545     0.001
   MgSO4                 1.150e-009  1.152e-009    -8.939    -8.938     0.001



   FeSO4                 1.976e-010  1.980e-010    -9.704    -9.703     0.001
   NaSO4-                9.556e-011  8.696e-011   -10.020   -10.061    -0.041
   BaSO4                 1.581e-011  1.584e-011   -10.801   -10.800     0.001
   KSO4-                 1.165e-011  1.061e-011   -10.934   -10.974    -0.041
   HSO4-                 1.017e-012  9.258e-013   -11.993   -12.033    -0.041
   CaHSO4+               1.818e-014  1.654e-014   -13.741   -13.781    -0.041
   FeHSO4+               1.552e-016  1.412e-016   -15.809   -15.850    -0.041
   FeSO4+                1.352e-025  1.230e-025   -24.869   -24.910    -0.041
   Fe(SO4)2-             2.595e-031  2.361e-031   -30.586   -30.627    -0.041
   FeHSO4+2              5.211e-032  3.574e-032   -31.283   -31.447    -0.164

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.95  -18.33   -1.38  As2O3
Artinite         -9.83   -0.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.99  -51.89  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -14.74  -64.85  -50.11  Ba3(AsO4)2
Barite           -3.53  -13.50   -9.97  BaSO4
Birnessite      -27.43   16.17   43.60  MnO2
Bixbyite        -24.05  -24.66   -0.61  Mn2O3
Brucite          -7.16    9.68   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.10  -54.00  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.45   -2.41   -2.86  CH4
Claudetite      -16.99  -18.33   -1.34  As2O3
CO2(g)           -1.43   -2.90   -1.47  CO2
Dolomite         -1.29  -18.38  -17.09  CaMg(CO3)2
Dolomite(d)      -1.84  -18.38  -16.54  CaMg(CO3)2
Epsomite         -9.17  -11.31   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.33  -37.71  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.48   36.55   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.22  -38.19  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.18  -29.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.43  -41.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.58  -44.97   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.87   -9.90   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -12.16   13.18   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.35  -14.47   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.91  -87.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.02  -56.73  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.54  -11.83    2.71  MnCl2:4H2O
MnS(Green)       -4.79   -0.99    3.80  MnS
MnSO4           -13.46  -10.79    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3



Natron          -11.75  -13.06   -1.31  Na2CO3:10H2O
Nesquehonite     -4.28   -9.90   -5.62  MgCO3:3H2O
Nsutite         -26.40   16.17   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.59  -51.89  -46.30  As2S3
Portlandite     -11.70   11.10   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -5.01   10.19   15.20  Mn(OH)2
Pyrolusite      -25.21   16.17   41.38  MnO2
Realgar          -3.40  -23.34  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.34  -10.55  -10.89  FeCO3
Siderite(d)(3)   -0.10  -10.55  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.29  -14.46   -0.18  Na2SO4
Thermonatrite   -13.18  -13.06    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.53  -12.10   -8.56  BaCO3

Reaction step 43.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.45   16.15   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.786e-002 -2.138e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.568e-005
Manganite          -12.18   13.16   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.755e-005  3.755e-005
Siderite(d)(3)      -0.08  -10.53  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.54  -12.10   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.609e-004  Surface charge, eq

Hfo_s         
 5.262e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.251e-006       0.808  4.252e-006      -5.371
Hfo_sOHCa+2      9.032e-007       0.172  9.032e-007      -6.044



Hfo_sOFe+        8.648e-008       0.016  8.649e-008      -7.063
Hfo_sOH2+        1.397e-008       0.003  1.397e-008      -7.855
Hfo_sOH          6.431e-009       0.001  6.431e-009      -8.192
Hfo_sOHBa+2      6.662e-010       0.000  6.662e-010      -9.176
Hfo_sO-          6.779e-011       0.000  6.779e-011     -10.169

Hfo           
 1.609e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.182e-004       0.562  1.182e-004      -3.927
Hfo_wOH          5.440e-005       0.258  5.440e-005      -4.264
Hfo_wOMn+        2.857e-005       0.136  2.857e-005      -4.544
Hfo_wOFe+        6.828e-006       0.032  6.828e-006      -5.166
Hfo_wOCa+        1.038e-006       0.005  1.038e-006      -5.984
Hfo_wOMg+        6.851e-007       0.003  6.851e-007      -6.164
Hfo_wO-          5.735e-007       0.003  5.735e-007      -6.241
Hfo_wOFeOH       1.649e-007       0.001  1.649e-007      -6.783
Hfo_wH2AsO3      9.640e-009       0.000  9.641e-009      -8.016
Hfo_wSO4-        3.108e-011       0.000  3.108e-011     -10.508
Hfo_wOHSO4-2     2.853e-011       0.000  2.853e-011     -10.545
Hfo_wOBa+        1.106e-011       0.000  1.106e-011     -10.956
Hfo_wOHAsO4-3    3.387e-017       0.000  3.387e-017     -16.470
Hfo_wHAsO4-      3.582e-018       0.000  3.582e-018     -17.446
Hfo_wH2AsO4      2.519e-019       0.000  2.519e-019     -18.599

Mno           
 4.266e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.178e-028       0.000  1.178e-028     -27.929
Mno_O3HMn+       1.803e-030       0.000  1.803e-030     -29.744
Mno_O3Ca         7.307e-031       0.000  7.308e-031     -30.136
Mno_O3-2         6.730e-031       0.000  6.731e-031     -30.172
Mno_O3H-         2.583e-032       0.000  2.583e-032     -31.588
Mno_O3Na-        1.410e-032       0.000  1.410e-032     -31.851
Mno_O3Mg         1.032e-032       0.000  1.032e-032     -31.986
Mno_O3HCa+       9.759e-033       0.000  9.760e-033     -32.011
Mno_O3Ba         3.666e-033       0.000  3.666e-033     -32.436
Mno_O3HMg+       9.330e-035       0.000  9.330e-035     -34.030
Mno_O3HBa+       8.757e-035       0.000  8.758e-035     -34.058
Mno_O3HNa        5.047e-035       0.000  5.048e-035     -34.297
Mno_O3H2         7.442e-037       0.000  7.442e-037     -36.128
Mno_O3H3+        5.738e-042       0.000  5.738e-042     -41.241
Mno_O3H3Cl       1.416e-044       0.000  1.416e-044     -43.849

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.452e-007  5.452e-007
C                1.127e-002  1.127e-002
Ca               2.291e-003  2.291e-003
Cl               9.873e-005  9.873e-005
Fe               6.956e-005  6.955e-005
K                1.893e-005  1.893e-005
Mg               8.418e-005  8.418e-005
Mn               3.978e-004  3.978e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.953      Charge balance
                                       pe  =  -3.964      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.274e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.185e-003
                       Total CO2 (mol/kg)  =  7.302e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.615e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.16
                               Iterations  =  30
                                  Total H  = 1.110302e+002
                                  Total O  = 5.552467e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.212e-007  1.115e-007    -6.916    -6.953    -0.037
   OH-                   9.874e-008  8.980e-008    -7.006    -7.047    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.206e-007  2.916e-007    -6.494    -6.535    -0.041
   H3AsO3                6.880e-010  6.893e-010    -9.162    -9.162     0.001
   H2AsO3-               4.814e-012  4.378e-012   -11.317   -11.359    -0.041
   As3S4(HS)2-           5.371e-016  4.885e-016   -15.270   -15.311    -0.041
   H4AsO3+               4.185e-017  3.806e-017   -16.378   -16.420    -0.041
   HAsO3-2               1.146e-019  7.838e-020   -18.941   -19.106    -0.165
   AsO3-3                3.296e-028  1.403e-028   -27.482   -27.853    -0.371
As(5)           2.636e-018
   H2AsO4-               1.444e-018  1.314e-018   -17.840   -17.882    -0.041
   HAsO4-2               1.192e-018  8.154e-019   -17.924   -18.089    -0.165
   AsO4-3                3.846e-023  1.638e-023   -22.415   -22.786    -0.371
   H3AsO4                2.915e-023  2.921e-023   -22.535   -22.534     0.001
Ba              5.452e-007
   Ba+2                  5.250e-007  3.592e-007    -6.280    -6.445    -0.165
   BaHCO3+               1.980e-008  1.801e-008    -7.703    -7.744    -0.041
   BaCO3                 4.077e-010  4.084e-010    -9.390    -9.389     0.001
   BaSO4                 1.528e-011  1.531e-011   -10.816   -10.815     0.001
   BaOH+                 1.200e-013  1.092e-013   -12.921   -12.962    -0.041
C(-4)           3.966e-003
   CH4                   3.966e-003  3.974e-003    -2.402    -2.401     0.001
C(4)            7.302e-003
   HCO3-                 5.734e-003  5.231e-003    -2.242    -2.281    -0.040
   CO2                   1.309e-003  1.311e-003    -2.883    -2.882     0.001
   CaHCO3+               1.104e-004  1.004e-004    -3.957    -3.998    -0.041
   MnHCO3+               9.487e-005  8.629e-005    -4.023    -4.064    -0.041
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               7.683e-006  6.988e-006    -5.114    -5.156    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.760e-006  3.420e-006    -5.425    -5.466    -0.041
   CO3-2                 3.178e-006  2.201e-006    -5.498    -5.657    -0.160
   FeCO3                 7.040e-007  7.053e-007    -6.152    -6.152     0.001
   NaHCO3                5.801e-007  5.812e-007    -6.236    -6.236     0.001
   MgCO3                 1.171e-007  1.174e-007    -6.931    -6.930     0.001
   BaHCO3+               1.980e-008  1.801e-008    -7.703    -7.744    -0.041
   NaCO3-                8.904e-009  8.098e-009    -8.050    -8.092    -0.041
   BaCO3                 4.077e-010  4.084e-010    -9.390    -9.389     0.001
Ca              2.291e-003
   Ca+2                  2.175e-003  1.505e-003    -2.663    -2.822    -0.160
   CaHCO3+               1.104e-004  1.004e-004    -3.957    -3.998    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.549e-008  2.554e-008    -7.594    -7.593     0.001



   CaOH+                 2.463e-009  2.240e-009    -8.608    -8.650    -0.041
   CaHSO4+               1.833e-014  1.667e-014   -13.737   -13.778    -0.041
Cl              9.873e-005
   Cl-                   9.866e-005  8.960e-005    -4.006    -4.048    -0.042
   MnCl+                 7.428e-008  6.756e-008    -7.129    -7.170    -0.041
   FeCl+                 1.817e-009  1.652e-009    -8.741    -8.782    -0.041
   MnCl2                 2.637e-012  2.642e-012   -11.579   -11.578     0.001
   MnCl3-                7.169e-017  6.520e-017   -16.145   -16.186    -0.041
   FeCl+2                5.477e-025  3.748e-025   -24.261   -24.426    -0.165
   FeCl2+                1.649e-028  1.500e-028   -27.783   -27.824    -0.041
   FeCl3                 1.341e-033  1.344e-033   -32.872   -32.872     0.001
Fe(2)           6.956e-005
   Fe(HS)2               4.131e-005  4.139e-005    -4.384    -4.383     0.001
   Fe+2                  1.952e-005  1.336e-005    -4.709    -4.874    -0.165
   FeHCO3+               7.683e-006  6.988e-006    -5.114    -5.156    -0.041
   FeCO3                 7.040e-007  7.053e-007    -6.152    -6.152     0.001
   Fe(HS)3-              2.922e-007  2.657e-007    -6.534    -6.576    -0.041
   FeOH+                 4.167e-008  3.789e-008    -7.380    -7.421    -0.041
   FeCl+                 1.817e-009  1.652e-009    -8.741    -8.782    -0.041
   FeSO4                 2.017e-010  2.020e-010    -9.695    -9.695     0.001
   Fe(OH)2               2.888e-012  2.893e-012   -11.539   -11.539     0.001
   Fe(OH)3-              1.060e-015  9.643e-016   -14.975   -15.016    -0.041
   FeHSO4+               1.627e-016  1.480e-016   -15.789   -15.830    -0.041
Fe(3)           5.394e-014
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.620e-014  2.383e-014   -13.582   -13.623    -0.041
   Fe(OH)4-              2.477e-016  2.253e-016   -15.606   -15.647    -0.041
   FeOH+2                1.172e-017  8.022e-018   -16.931   -17.096    -0.165
   Fe+3                  3.253e-022  1.385e-022   -21.488   -21.859    -0.371
   FeCl+2                5.477e-025  3.748e-025   -24.261   -24.426    -0.165
   FeSO4+                1.420e-025  1.292e-025   -24.848   -24.889    -0.041
   FeCl2+                1.649e-028  1.500e-028   -27.783   -27.824    -0.041
   Fe(SO4)2-             2.642e-031  2.403e-031   -30.578   -30.619    -0.041
   FeHSO4+2              5.634e-032  3.855e-032   -31.249   -31.414    -0.165
   Fe2(OH)2+4            7.903e-033  1.732e-033   -32.102   -32.761    -0.659
   FeCl3                 1.341e-033  1.344e-033   -32.872   -32.872     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.034   -44.064    -1.030
H(0)            1.489e-009
   H2                    7.446e-010  7.460e-010    -9.128    -9.127     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 1.129e-011  1.027e-011   -10.947   -10.988    -0.041
Mg              8.418e-005
   Mg+2                  8.030e-005  5.587e-005    -4.095    -4.253    -0.158
   MgHCO3+               3.760e-006  3.420e-006    -5.425    -5.466    -0.041
   MgCO3                 1.171e-007  1.174e-007    -6.931    -6.930     0.001
   MgOH+                 2.001e-009  1.820e-009    -8.699    -8.740    -0.041
   MgSO4                 1.112e-009  1.114e-009    -8.954    -8.953     0.001
Mn(2)           3.978e-004
   Mn+2                  2.705e-004  1.851e-004    -3.568    -3.733    -0.165
   MnHCO3+               9.487e-005  8.629e-005    -4.023    -4.064    -0.041
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.428e-008  6.756e-008    -7.129    -7.170    -0.041
   MnOH+                 4.692e-008  4.268e-008    -7.329    -7.370    -0.041
   MnSO4                 2.794e-009  2.799e-009    -8.554    -8.553     0.001
   MnCl2                 2.637e-012  2.642e-012   -11.579   -11.578     0.001
   MnCl3-                7.169e-017  6.520e-017   -16.145   -16.186    -0.041
   Mn(OH)3-              2.328e-018  2.117e-018   -17.633   -17.674    -0.041
Mn(3)           1.458e-033
   Mn+3                  1.458e-033  6.210e-034   -32.836   -33.207    -0.371
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.242   -82.407    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.714   -95.755    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.976e-004    -3.663    -3.704    -0.041
   NaHCO3                5.801e-007  5.812e-007    -6.236    -6.236     0.001



   NaCO3-                8.904e-009  8.098e-009    -8.050    -8.092    -0.041
   NaSO4-                9.261e-011  8.422e-011   -10.033   -10.075    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.127   -74.126     0.001
S(-2)           2.082e-004
   HS-                   6.483e-005  5.896e-005    -4.188    -4.229    -0.041
   H2S                   5.734e-005  5.745e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.131e-005  4.139e-005    -4.384    -4.383     0.001
   AsS(OH)(HS)-          3.206e-007  2.916e-007    -6.494    -6.535    -0.041
   Fe(HS)3-              2.922e-007  2.657e-007    -6.534    -6.576    -0.041
   S5-2                  1.840e-007  1.344e-007    -6.735    -6.872    -0.136
   S4-2                  1.089e-007  7.843e-008    -6.963    -7.106    -0.143
   S6-2                  9.400e-008  6.958e-008    -7.027    -7.158    -0.131
   S-2                   9.338e-011  6.389e-011   -10.030   -10.195    -0.165
   S3-2                  3.900e-011  2.764e-011   -10.409   -10.559    -0.150
   S2-2                  2.242e-012  1.568e-012   -11.649   -11.805    -0.155
   As3S4(HS)2-           5.371e-016  4.885e-016   -15.270   -15.311    -0.041
S(6)            1.531e-007
   SO4-2                 1.234e-007  8.505e-008    -6.909    -7.070    -0.162
   CaSO4                 2.549e-008  2.554e-008    -7.594    -7.593     0.001
   MnSO4                 2.794e-009  2.799e-009    -8.554    -8.553     0.001
   MgSO4                 1.112e-009  1.114e-009    -8.954    -8.953     0.001
   FeSO4                 2.017e-010  2.020e-010    -9.695    -9.695     0.001
   NaSO4-                9.261e-011  8.422e-011   -10.033   -10.075    -0.041
   BaSO4                 1.528e-011  1.531e-011   -10.816   -10.815     0.001
   KSO4-                 1.129e-011  1.027e-011   -10.947   -10.988    -0.041
   HSO4-                 1.013e-012  9.216e-013   -11.994   -12.035    -0.041
   CaHSO4+               1.833e-014  1.667e-014   -13.737   -13.778    -0.041
   FeHSO4+               1.627e-016  1.480e-016   -15.789   -15.830    -0.041
   FeSO4+                1.420e-025  1.292e-025   -24.848   -24.889    -0.041
   Fe(SO4)2-             2.642e-031  2.403e-031   -30.578   -30.619    -0.041
   FeHSO4+2              5.634e-032  3.855e-032   -31.249   -31.414    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.53   -9.89   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.94  -18.32   -1.38  As2O3
Artinite         -9.86   -0.26    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.97  -51.87  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -14.80  -64.91  -50.11  Ba3(AsO4)2
Barite           -3.54  -13.52   -9.97  BaSO4
Birnessite      -27.45   16.15   43.60  MnO2
Bixbyite        -24.09  -24.70   -0.61  Mn2O3
Brucite          -7.19    9.65   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.13  -54.04  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.46   -2.40   -2.86  CH4
Claudetite      -16.98  -18.32   -1.34  As2O3
CO2(g)           -1.41   -2.88   -1.47  CO2
Dolomite         -1.30  -18.39  -17.09  CaMg(CO3)2
Dolomite(d)      -1.85  -18.39  -16.54  CaMg(CO3)2
Epsomite         -9.18  -11.32   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.34  -37.70  -45.03  Fe3S4
Gypsum           -5.31   -9.89   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S



Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.53   36.50   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.24  -38.21  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.23  -29.99   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.34  -43.17   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.42  -41.70   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.56  -44.95   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.88   -9.91   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.18   13.16   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.37  -14.48   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.91  -87.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.06  -56.77  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.54  -11.83    2.71  MnCl2:4H2O
MnS(Green)       -4.81   -1.01    3.80  MnS
MnSO4           -13.47  -10.80    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.76  -13.07   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.91   -5.62  MgCO3:3H2O
Nsutite         -26.41   16.15   42.56  MnO2
O2(g)           -71.23  -74.13   -2.89  O2
Orpiment         -5.57  -51.87  -46.30  As2S3
Portlandite     -11.72   11.08   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -5.03   10.17   15.20  Mn(OH)2
Pyrolusite      -25.23   16.15   41.38  MnO2
Realgar          -3.39  -23.33  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.40  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.36  -10.53  -10.89  FeCO3
Siderite(d)(3)   -0.08  -10.53  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.30  -14.48   -0.18  Na2SO4
Thermonatrite   -13.19  -13.07    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.54  -12.10   -8.56  BaCO3

Reaction step 44.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.47   16.13   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.783e-002 -2.173e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.780e-005
Manganite          -12.19   13.15   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.179e-005  3.179e-005
Siderite(d)(3)      -0.07  -10.52  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.55  -12.11   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.617e-004  Surface charge, eq

Hfo_s         
 5.261e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.228e-006       0.804  4.228e-006      -5.374
Hfo_sOHCa+2      9.219e-007       0.175  9.219e-007      -6.035
Hfo_sOFe+        8.932e-008       0.017  8.932e-008      -7.049
Hfo_sOH2+        1.446e-008       0.003  1.446e-008      -7.840
Hfo_sOH          6.483e-009       0.001  6.484e-009      -8.188
Hfo_sOHBa+2      6.698e-010       0.000  6.698e-010      -9.174
Hfo_sO-          6.659e-011       0.000  6.660e-011     -10.177

Hfo           
 1.617e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.197e-004       0.569  1.197e-004      -3.922
Hfo_wOH          5.367e-005       0.255  5.367e-005      -4.270
Hfo_wOMn+        2.780e-005       0.132  2.780e-005      -4.556
Hfo_wOFe+        6.900e-006       0.033  6.900e-006      -5.161
Hfo_wOCa+        1.010e-006       0.005  1.010e-006      -5.996
Hfo_wOMg+        6.569e-007       0.003  6.570e-007      -6.182
Hfo_wO-          5.512e-007       0.003  5.513e-007      -6.259
Hfo_wOFeOH       1.623e-007       0.001  1.623e-007      -6.790
Hfo_wH2AsO3      9.628e-009       0.000  9.628e-009      -8.016
Hfo_wSO4-        3.051e-011       0.000  3.052e-011     -10.515
Hfo_wOHSO4-2     2.729e-011       0.000  2.729e-011     -10.564
Hfo_wOBa+        1.060e-011       0.000  1.060e-011     -10.975
Hfo_wOHAsO4-3    3.141e-017       0.000  3.141e-017     -16.503
Hfo_wHAsO4-      3.499e-018       0.000  3.499e-018     -17.456
Hfo_wH2AsO4      2.525e-019       0.000  2.525e-019     -18.598

Mno           
 1.748e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.196e-029       0.000  4.196e-029     -28.377
Mno_O3HMn+       6.592e-031       0.000  6.592e-031     -30.181
Mno_O3Ca         2.603e-031       0.000  2.604e-031     -30.584
Mno_O3-2         2.369e-031       0.000  2.369e-031     -30.625
Mno_O3H-         9.328e-033       0.000  9.328e-033     -32.030
Mno_O3Na-        4.958e-033       0.000  4.958e-033     -32.305
Mno_O3Mg         3.622e-033       0.000  3.622e-033     -32.441
Mno_O3HCa+       3.568e-033       0.000  3.569e-033     -32.448
Mno_O3Ba         1.287e-033       0.000  1.287e-033     -32.891



Mno_O3HMg+       3.362e-035       0.000  3.362e-035     -34.473
Mno_O3HBa+       3.154e-035       0.000  3.154e-035     -34.501
Mno_O3HNa        1.822e-035       0.000  1.822e-035     -34.739
Mno_O3H2         2.759e-037       0.000  2.759e-037     -36.559
Mno_O3H3+        2.183e-042       0.000  2.183e-042     -41.661
Mno_O3H3Cl       5.384e-045       0.000  5.384e-045     -44.269

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.452e-007  5.452e-007
C                1.151e-002  1.151e-002
Ca               2.326e-003  2.325e-003
Cl               9.873e-005  9.873e-005
Fe               7.161e-005  7.161e-005
K                1.893e-005  1.893e-005
Mg               8.421e-005  8.421e-005
Mn               4.043e-004  4.043e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.942      Charge balance
                                       pe  =  -3.952      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.391e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.272e-003
                       Total CO2 (mol/kg)  =  7.443e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.623e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.12
                               Iterations  =  35
                                  Total H  = 1.110306e+002
                                  Total O  = 5.552500e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.245e-007  1.144e-007    -6.905    -6.942    -0.037
   OH-                   9.626e-008  8.750e-008    -7.017    -7.058    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.206e-007  2.914e-007    -6.494    -6.535    -0.041
   H3AsO3                6.965e-010  6.978e-010    -9.157    -9.156     0.001
   H2AsO3-               4.752e-012  4.319e-012   -11.323   -11.365    -0.041
   As3S4(HS)2-           5.651e-016  5.136e-016   -15.248   -15.289    -0.041
   H4AsO3+               4.351e-017  3.955e-017   -16.361   -16.403    -0.041
   HAsO3-2               1.104e-019  7.534e-020   -18.957   -19.123    -0.166
   AsO3-3                3.103e-028  1.314e-028   -27.508   -27.881    -0.373
As(5)           2.583e-018
   H2AsO4-               1.431e-018  1.300e-018   -17.844   -17.886    -0.041
   HAsO4-2               1.152e-018  7.866e-019   -17.938   -18.104    -0.166
   AsO4-3                3.635e-023  1.540e-023   -22.439   -22.813    -0.373
   H3AsO4                2.962e-023  2.968e-023   -22.528   -22.528     0.001
Ba              5.452e-007
   Ba+2                  5.247e-007  3.582e-007    -6.280    -6.446    -0.166
   BaHCO3+               2.003e-008  1.821e-008    -7.698    -7.740    -0.041
   BaCO3                 4.015e-010  4.023e-010    -9.396    -9.395     0.001
   BaSO4                 1.478e-011  1.481e-011   -10.830   -10.830     0.001
   BaOH+                 1.167e-013  1.061e-013   -12.933   -12.974    -0.041
C(-4)           4.066e-003



   CH4                   4.066e-003  4.074e-003    -2.391    -2.390     0.001
C(4)            7.443e-003
   HCO3-                 5.816e-003  5.303e-003    -2.235    -2.276    -0.040
   CO2                   1.361e-003  1.364e-003    -2.866    -2.865     0.001
   CaHCO3+               1.134e-004  1.031e-004    -3.945    -3.987    -0.041
   MnHCO3+               9.743e-005  8.856e-005    -4.011    -4.053    -0.041
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               8.194e-006  7.448e-006    -5.087    -5.128    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.805e-006  3.459e-006    -5.420    -5.461    -0.041
   CO3-2                 3.146e-006  2.174e-006    -5.502    -5.663    -0.161
   FeCO3                 7.311e-007  7.325e-007    -6.136    -6.135     0.001
   NaHCO3                5.877e-007  5.888e-007    -6.231    -6.230     0.001
   MgCO3                 1.154e-007  1.156e-007    -6.938    -6.937     0.001
   BaHCO3+               2.003e-008  1.821e-008    -7.698    -7.740    -0.041
   NaCO3-                8.795e-009  7.994e-009    -8.056    -8.097    -0.041
   BaCO3                 4.015e-010  4.023e-010    -9.396    -9.395     0.001
Ca              2.326e-003
   Ca+2                  2.207e-003  1.524e-003    -2.656    -2.817    -0.161
   CaHCO3+               1.134e-004  1.031e-004    -3.945    -3.987    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.503e-008  2.507e-008    -7.602    -7.601     0.001
   CaOH+                 2.432e-009  2.210e-009    -8.614    -8.656    -0.041
   CaHSO4+               1.849e-014  1.680e-014   -13.733   -13.775    -0.041
Cl              9.873e-005
   Cl-                   9.866e-005  8.954e-005    -4.006    -4.048    -0.042
   MnCl+                 7.520e-008  6.835e-008    -7.124    -7.165    -0.041
   FeCl+                 1.910e-009  1.736e-009    -8.719    -8.760    -0.041
   MnCl2                 2.667e-012  2.672e-012   -11.574   -11.573     0.001
   MnCl3-                7.249e-017  6.589e-017   -16.140   -16.181    -0.041
   FeCl+2                5.931e-025  4.049e-025   -24.227   -24.393    -0.166
   FeCl2+                1.782e-028  1.619e-028   -27.749   -27.791    -0.041
   FeCl3                 1.447e-033  1.450e-033   -32.839   -32.839     0.001
Fe(2)           7.161e-005
   Fe(HS)2               4.177e-005  4.185e-005    -4.379    -4.378     0.001
   Fe+2                  2.058e-005  1.404e-005    -4.687    -4.852    -0.166
   FeHCO3+               8.194e-006  7.448e-006    -5.087    -5.128    -0.041
   FeCO3                 7.311e-007  7.325e-007    -6.136    -6.135     0.001
   Fe(HS)3-              2.899e-007  2.635e-007    -6.538    -6.579    -0.041
   FeOH+                 4.271e-008  3.882e-008    -7.369    -7.411    -0.041
   FeCl+                 1.910e-009  1.736e-009    -8.719    -8.760    -0.041
   FeSO4                 2.056e-010  2.060e-010    -9.687    -9.686     0.001
   Fe(OH)2               2.882e-012  2.888e-012   -11.540   -11.539     0.001
   Fe(OH)3-              1.032e-015  9.378e-016   -14.986   -15.028    -0.041
   FeHSO4+               1.704e-016  1.549e-016   -15.769   -15.810    -0.041
Fe(3)           5.464e-014
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.690e-014  2.445e-014   -13.570   -13.612    -0.041
   Fe(OH)4-              2.415e-016  2.195e-016   -15.617   -15.659    -0.041
   FeOH+2                1.238e-017  8.449e-018   -16.907   -17.073    -0.166
   Fe+3                  3.535e-022  1.497e-022   -21.452   -21.825    -0.373
   FeCl+2                5.931e-025  4.049e-025   -24.227   -24.393    -0.166
   FeSO4+                1.490e-025  1.354e-025   -24.827   -24.868    -0.041
   FeCl2+                1.782e-028  1.619e-028   -27.749   -27.791    -0.041
   Fe(SO4)2-             2.688e-031  2.443e-031   -30.571   -30.612    -0.041
   FeHSO4+2              6.076e-032  4.147e-032   -31.216   -31.382    -0.166
   Fe2(OH)2+4            8.851e-033  1.922e-033   -32.053   -32.716    -0.663
   FeCl3                 1.447e-033  1.450e-033   -32.839   -32.839     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.972   -44.008    -1.036
H(0)            1.484e-009
   H2                    7.419e-010  7.433e-010    -9.130    -9.129     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 1.095e-011  9.956e-012   -10.960   -11.002    -0.041
Mg              8.421e-005
   Mg+2                  8.029e-005  5.574e-005    -4.095    -4.254    -0.158
   MgHCO3+               3.805e-006  3.459e-006    -5.420    -5.461    -0.041



   MgCO3                 1.154e-007  1.156e-007    -6.938    -6.937     0.001
   MgOH+                 1.946e-009  1.769e-009    -8.711    -8.752    -0.041
   MgSO4                 1.076e-009  1.078e-009    -8.968    -8.967     0.001
Mn(2)           4.043e-004
   Mn+2                  2.745e-004  1.874e-004    -3.561    -3.727    -0.166
   MnHCO3+               9.743e-005  8.856e-005    -4.011    -4.053    -0.041
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.520e-008  6.835e-008    -7.124    -7.165    -0.041
   MnOH+                 4.631e-008  4.210e-008    -7.334    -7.376    -0.041
   MnSO4                 2.743e-009  2.748e-009    -8.562    -8.561     0.001
   MnCl2                 2.667e-012  2.672e-012   -11.574   -11.573     0.001
   MnCl3-                7.249e-017  6.589e-017   -16.140   -16.181    -0.041
   Mn(OH)3-              2.182e-018  1.983e-018   -17.661   -17.703    -0.041
Mn(3)           1.526e-033
   Mn+3                  1.526e-033  6.464e-034   -32.816   -33.190    -0.373
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.278   -82.443    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.738   -95.780    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.877e-007  5.888e-007    -6.231    -6.230     0.001
   NaCO3-                8.795e-009  7.994e-009    -8.056    -8.097    -0.041
   NaSO4-                8.981e-011  8.163e-011   -10.047   -10.088    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.123   -74.123     0.001
S(-2)           2.082e-004
   HS-                   6.362e-005  5.782e-005    -4.196    -4.238    -0.041
   H2S                   5.772e-005  5.783e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.177e-005  4.185e-005    -4.379    -4.378     0.001
   AsS(OH)(HS)-          3.206e-007  2.914e-007    -6.494    -6.535    -0.041
   Fe(HS)3-              2.899e-007  2.635e-007    -6.538    -6.579    -0.041
   S5-2                  1.761e-007  1.285e-007    -6.754    -6.891    -0.137
   S4-2                  1.043e-007  7.495e-008    -6.982    -7.125    -0.143
   S6-2                  8.997e-008  6.649e-008    -7.046    -7.177    -0.131
   S-2                   8.945e-011  6.106e-011   -10.048   -10.214    -0.166
   S3-2                  3.734e-011  2.641e-011   -10.428   -10.578    -0.150
   S2-2                  2.147e-012  1.499e-012   -11.668   -11.824    -0.156
   As3S4(HS)2-           5.651e-016  5.136e-016   -15.248   -15.289    -0.041
S(6)            1.491e-007
   SO4-2                 1.199e-007  8.248e-008    -6.921    -7.084    -0.163
   CaSO4                 2.503e-008  2.507e-008    -7.602    -7.601     0.001
   MnSO4                 2.743e-009  2.748e-009    -8.562    -8.561     0.001
   MgSO4                 1.076e-009  1.078e-009    -8.968    -8.967     0.001
   FeSO4                 2.056e-010  2.060e-010    -9.687    -9.686     0.001
   NaSO4-                8.981e-011  8.163e-011   -10.047   -10.088    -0.041
   BaSO4                 1.478e-011  1.481e-011   -10.830   -10.830     0.001
   KSO4-                 1.095e-011  9.956e-012   -10.960   -11.002    -0.041
   HSO4-                 1.009e-012  9.172e-013   -11.996   -12.038    -0.041
   CaHSO4+               1.849e-014  1.680e-014   -13.733   -13.775    -0.041
   FeHSO4+               1.704e-016  1.549e-016   -15.769   -15.810    -0.041
   FeSO4+                1.490e-025  1.354e-025   -24.827   -24.868    -0.041
   Fe(SO4)2-             2.688e-031  2.443e-031   -30.571   -30.612    -0.041
   FeHSO4+2              6.076e-032  4.147e-032   -31.216   -31.382    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.54   -9.90   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.93  -18.31   -1.38  As2O3
Artinite         -9.89   -0.29    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.95  -51.85  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -14.85  -64.96  -50.11  Ba3(AsO4)2



Barite           -3.56  -13.53   -9.97  BaSO4
Birnessite      -27.47   16.13   43.60  MnO2
Bixbyite        -24.12  -24.73   -0.61  Mn2O3
Brucite          -7.21    9.63   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.17  -54.08  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.47   -2.39   -2.86  CH4
Claudetite      -16.97  -18.31   -1.34  As2O3
CO2(g)           -1.40   -2.87   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.20  -11.34   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.35  -37.69  -45.03  Fe3S4
Gypsum           -5.32   -9.90   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.58   36.45   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.26  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.28  -30.04   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.42  -41.70   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.54  -44.93   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.19   13.15   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.38  -14.49   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.92  -87.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.10  -56.81  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.53  -11.82    2.71  MnCl2:4H2O
MnS(Green)       -4.82   -1.02    3.80  MnS
MnSO4           -13.48  -10.81    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.76  -13.07   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -26.43   16.13   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.55  -51.85  -46.30  As2S3
Portlandite     -11.73   11.07   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -5.04   10.16   15.20  Mn(OH)2
Pyrolusite      -25.25   16.13   41.38  MnO2
Realgar          -3.38  -23.32  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.37  -10.52  -10.89  FeCO3
Siderite(d)(3)   -0.07  -10.52  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.31  -14.49   -0.18  Na2SO4
Thermonatrite   -13.20  -13.07    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.11   -8.56  BaCO3

Reaction step 45.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.48   16.12   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.779e-002 -2.207e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.995e-005
Manganite          -12.21   13.13   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.606e-005  2.606e-005
Siderite(d)(3)      -0.05  -10.50  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.55  -12.11   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.624e-004  Surface charge, eq

Hfo_s         
 5.260e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.205e-006       0.799  4.205e-006      -5.376
Hfo_sOHCa+2      9.403e-007       0.179  9.404e-007      -6.027
Hfo_sOFe+        9.216e-008       0.018  9.216e-008      -7.035
Hfo_sOH2+        1.495e-008       0.003  1.495e-008      -7.825
Hfo_sOH          6.534e-009       0.001  6.535e-009      -8.185
Hfo_sOHBa+2      6.732e-010       0.000  6.732e-010      -9.172
Hfo_sO-          6.545e-011       0.000  6.545e-011     -10.184

Hfo           
 1.624e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.211e-004       0.576  1.211e-004      -3.917
Hfo_wOH          5.295e-005       0.252  5.295e-005      -4.276
Hfo_wOMn+        2.707e-005       0.129  2.707e-005      -4.568
Hfo_wOFe+        6.969e-006       0.033  6.970e-006      -5.157
Hfo_wOCa+        9.831e-007       0.005  9.832e-007      -6.007
Hfo_wOMg+        6.305e-007       0.003  6.306e-007      -6.200
Hfo_wO-          5.303e-007       0.003  5.303e-007      -6.275
Hfo_wOFeOH       1.599e-007       0.001  1.599e-007      -6.796
Hfo_wH2AsO3      9.616e-009       0.000  9.617e-009      -8.017
Hfo_wSO4-        2.996e-011       0.000  2.996e-011     -10.523



Hfo_wOHSO4-2     2.613e-011       0.000  2.613e-011     -10.583
Hfo_wOBa+        1.017e-011       0.000  1.017e-011     -10.993
Hfo_wOHAsO4-3    2.919e-017       0.000  2.919e-017     -16.535
Hfo_wHAsO4-      3.420e-018       0.000  3.420e-018     -17.466
Hfo_wH2AsO4      2.531e-019       0.000  2.531e-019     -18.597

Mno           
 1.570e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.339e-024       0.000  3.339e-024     -23.476
Mno_O3HMn+       5.379e-026       0.000  5.379e-026     -25.269
Mno_O3Ca         2.072e-026       0.000  2.072e-026     -25.684
Mno_O3-2         1.862e-026       0.000  1.862e-026     -25.730
Mno_O3H-         7.522e-028       0.000  7.522e-028     -27.124
Mno_O3Na-        3.896e-028       0.000  3.896e-028     -27.409
Mno_O3HCa+       2.912e-028       0.000  2.912e-028     -27.536
Mno_O3Mg         2.841e-028       0.000  2.841e-028     -27.546
Mno_O3Ba         1.009e-028       0.000  1.009e-028     -27.996
Mno_O3HMg+       2.705e-030       0.000  2.705e-030     -29.568
Mno_O3HBa+       2.536e-030       0.000  2.537e-030     -29.596
Mno_O3HNa        1.468e-030       0.000  1.468e-030     -29.833
Mno_O3H2         2.281e-032       0.000  2.281e-032     -31.642
Mno_O3H3+        1.851e-037       0.000  1.851e-037     -36.733
Mno_O3H3Cl       4.563e-040       0.000  4.563e-040     -39.341

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.452e-007  5.452e-007
C                1.175e-002  1.175e-002
Ca               2.360e-003  2.360e-003
Cl               9.873e-005  9.873e-005
Fe               7.369e-005  7.368e-005
K                1.893e-005  1.893e-005
Mg               8.424e-005  8.423e-005
Mn               4.108e-004  4.108e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.931      Charge balance
                                       pe  =  -3.940      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.507e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.359e-003
                       Total CO2 (mol/kg)  =  7.583e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.630e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.08
                               Iterations  =  30
                                  Total H  = 1.110310e+002
                                  Total O  = 5.552532e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.277e-007  1.173e-007    -6.894    -6.931    -0.037



   OH-                   9.392e-008  8.532e-008    -7.027    -7.069    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.206e-007  2.913e-007    -6.494    -6.536    -0.042
   H3AsO3                7.050e-010  7.064e-010    -9.152    -9.151     0.001
   H2AsO3-               4.693e-012  4.263e-012   -11.329   -11.370    -0.042
   As3S4(HS)2-           5.937e-016  5.393e-016   -15.226   -15.268    -0.042
   H4AsO3+               4.519e-017  4.105e-017   -16.345   -16.387    -0.042
   HAsO3-2               1.065e-019  7.251e-020   -18.973   -19.140    -0.167
   AsO3-3                2.927e-028  1.233e-028   -27.534   -27.909    -0.375
As(5)           2.534e-018
   H2AsO4-               1.418e-018  1.288e-018   -17.848   -17.890    -0.042
   HAsO4-2               1.116e-018  7.598e-019   -17.952   -18.119    -0.167
   AsO4-3                3.442e-023  1.450e-023   -22.463   -22.839    -0.375
   H3AsO4                3.009e-023  3.015e-023   -22.522   -22.521     0.001
Ba              5.452e-007
   Ba+2                  5.245e-007  3.572e-007    -6.280    -6.447    -0.167
   BaHCO3+               2.025e-008  1.840e-008    -7.693    -7.735    -0.042
   BaCO3                 3.957e-010  3.964e-010    -9.403    -9.402     0.001
   BaSO4                 1.430e-011  1.433e-011   -10.845   -10.844     0.001
   BaOH+                 1.136e-013  1.032e-013   -12.945   -12.986    -0.042
C(-4)           4.165e-003
   CH4                   4.165e-003  4.174e-003    -2.380    -2.379     0.001
C(4)            7.583e-003
   HCO3-                 5.897e-003  5.374e-003    -2.229    -2.270    -0.040
   CO2                   1.415e-003  1.418e-003    -2.849    -2.848     0.001
   CaHCO3+               1.163e-004  1.057e-004    -3.934    -3.976    -0.042
   MnHCO3+               9.997e-005  9.082e-005    -4.000    -4.042    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               8.722e-006  7.924e-006    -5.059    -5.101    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.849e-006  3.497e-006    -5.415    -5.456    -0.042
   CO3-2                 3.116e-006  2.148e-006    -5.506    -5.668    -0.161
   FeCO3                 7.584e-007  7.599e-007    -6.120    -6.119     0.001
   NaHCO3                5.952e-007  5.964e-007    -6.225    -6.224     0.001
   MgCO3                 1.138e-007  1.140e-007    -6.944    -6.943     0.001
   BaHCO3+               2.025e-008  1.840e-008    -7.693    -7.735    -0.042
   NaCO3-                8.690e-009  7.895e-009    -8.061    -8.103    -0.042
   BaCO3                 3.957e-010  3.964e-010    -9.403    -9.402     0.001
Ca              2.360e-003
   Ca+2                  2.238e-003  1.542e-003    -2.650    -2.812    -0.162
   CaHCO3+               1.163e-004  1.057e-004    -3.934    -3.976    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.458e-008  2.463e-008    -7.609    -7.609     0.001
   CaOH+                 2.401e-009  2.181e-009    -8.620    -8.661    -0.042
   CaHSO4+               1.863e-014  1.692e-014   -13.730   -13.772    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.949e-005    -4.006    -4.048    -0.042
   MnCl+                 7.610e-008  6.913e-008    -7.119    -7.160    -0.042
   FeCl+                 2.005e-009  1.821e-009    -8.698    -8.740    -0.042
   MnCl2                 2.695e-012  2.701e-012   -11.569   -11.569     0.001
   MnCl3-                7.327e-017  6.656e-017   -16.135   -16.177    -0.042
   FeCl+2                6.409e-025  4.364e-025   -24.193   -24.360    -0.167
   FeCl2+                1.920e-028  1.745e-028   -27.717   -27.758    -0.042
   FeCl3                 1.558e-033  1.561e-033   -32.807   -32.807     0.001
Fe(2)           7.369e-005
   Fe(HS)2               4.222e-005  4.230e-005    -4.374    -4.374     0.001
   Fe+2                  2.165e-005  1.475e-005    -4.665    -4.831    -0.167
   FeHCO3+               8.722e-006  7.924e-006    -5.059    -5.101    -0.042
   FeCO3                 7.584e-007  7.599e-007    -6.120    -6.119     0.001
   Fe(HS)3-              2.877e-007  2.613e-007    -6.541    -6.583    -0.042
   FeOH+                 4.375e-008  3.974e-008    -7.359    -7.401    -0.042
   FeCl+                 2.005e-009  1.821e-009    -8.698    -8.740    -0.042
   FeSO4                 2.095e-010  2.099e-010    -9.679    -9.678     0.001
   Fe(OH)2               2.877e-012  2.883e-012   -11.541   -11.540     0.001
   Fe(OH)3-              1.005e-015  9.128e-016   -14.998   -15.040    -0.042
   FeHSO4+               1.781e-016  1.618e-016   -15.749   -15.791    -0.042



Fe(3)           5.534e-014
   Fe(OH)2+              2.761e-014  2.508e-014   -13.559   -13.601    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.356e-016  2.140e-016   -15.628   -15.670    -0.042
   FeOH+2                1.305e-017  8.887e-018   -16.884   -17.051    -0.167
   Fe+3                  3.833e-022  1.615e-022   -21.416   -21.792    -0.375
   FeCl+2                6.409e-025  4.364e-025   -24.193   -24.360    -0.167
   FeSO4+                1.560e-025  1.417e-025   -24.807   -24.849    -0.042
   FeCl2+                1.920e-028  1.745e-028   -27.717   -27.758    -0.042
   Fe(SO4)2-             2.732e-031  2.482e-031   -30.563   -30.605    -0.042
   FeHSO4+2              6.537e-032  4.452e-032   -31.185   -31.351    -0.167
   Fe2(OH)2+4            9.881e-033  2.126e-033   -32.005   -32.673    -0.667
   FeCl3                 1.558e-033  1.561e-033   -32.807   -32.807     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.911   -43.953    -1.043
H(0)            1.478e-009
   H2                    7.392e-010  7.407e-010    -9.131    -9.130     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 1.063e-011  9.656e-012   -10.974   -11.015    -0.042
Mg              8.424e-005
   Mg+2                  8.027e-005  5.561e-005    -4.095    -4.255    -0.159
   MgHCO3+               3.849e-006  3.497e-006    -5.415    -5.456    -0.042
   MgCO3                 1.138e-007  1.140e-007    -6.944    -6.943     0.001
   MgOH+                 1.894e-009  1.721e-009    -8.723    -8.764    -0.042
   MgSO4                 1.041e-009  1.044e-009    -8.982    -8.981     0.001
Mn(2)           4.108e-004
   Mn+2                  2.784e-004  1.896e-004    -3.555    -3.722    -0.167
   MnHCO3+               9.997e-005  9.082e-005    -4.000    -4.042    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.610e-008  6.913e-008    -7.119    -7.160    -0.042
   MnOH+                 4.573e-008  4.154e-008    -7.340    -7.382    -0.042
   MnSO4                 2.694e-009  2.699e-009    -8.570    -8.569     0.001
   MnCl2                 2.695e-012  2.701e-012   -11.569   -11.569     0.001
   MnCl3-                7.327e-017  6.656e-017   -16.135   -16.177    -0.042
   Mn(OH)3-              2.048e-018  1.861e-018   -17.689   -17.730    -0.042
Mn(3)           1.595e-033
   Mn+3                  1.595e-033  6.721e-034   -32.797   -33.173    -0.375
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.312   -82.479    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.762   -95.804    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.952e-007  5.964e-007    -6.225    -6.224     0.001
   NaCO3-                8.690e-009  7.895e-009    -8.061    -8.103    -0.042
   NaSO4-                8.715e-011  7.917e-011   -10.060   -10.101    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.120   -74.119     0.001
S(-2)           2.082e-004
   HS-                   6.245e-005  5.674e-005    -4.204    -4.246    -0.042
   H2S                   5.808e-005  5.819e-005    -4.236    -4.235     0.001
   Fe(HS)2               4.222e-005  4.230e-005    -4.374    -4.374     0.001
   AsS(OH)(HS)-          3.206e-007  2.913e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.877e-007  2.613e-007    -6.541    -6.583    -0.042
   S5-2                  1.688e-007  1.229e-007    -6.773    -6.910    -0.138
   S4-2                  9.995e-008  7.170e-008    -7.000    -7.144    -0.144
   S6-2                  8.620e-008  6.361e-008    -7.065    -7.196    -0.132
   S-2                   8.578e-011  5.842e-011   -10.067   -10.233    -0.167
   S3-2                  3.579e-011  2.527e-011   -10.446   -10.597    -0.151
   S2-2                  2.058e-012  1.434e-012   -11.686   -11.843    -0.157
   As3S4(HS)2-           5.937e-016  5.393e-016   -15.226   -15.268    -0.042
S(6)            1.453e-007
   SO4-2                 1.166e-007  8.004e-008    -6.933    -7.097    -0.164
   CaSO4                 2.458e-008  2.463e-008    -7.609    -7.609     0.001
   MnSO4                 2.694e-009  2.699e-009    -8.570    -8.569     0.001
   MgSO4                 1.041e-009  1.044e-009    -8.982    -8.981     0.001
   FeSO4                 2.095e-010  2.099e-010    -9.679    -9.678     0.001



   NaSO4-                8.715e-011  7.917e-011   -10.060   -10.101    -0.042
   BaSO4                 1.430e-011  1.433e-011   -10.845   -10.844     0.001
   KSO4-                 1.063e-011  9.656e-012   -10.974   -11.015    -0.042
   HSO4-                 1.005e-012  9.129e-013   -11.998   -12.040    -0.042
   CaHSO4+               1.863e-014  1.692e-014   -13.730   -13.772    -0.042
   FeHSO4+               1.781e-016  1.618e-016   -15.749   -15.791    -0.042
   FeSO4+                1.560e-025  1.417e-025   -24.807   -24.849    -0.042
   Fe(SO4)2-             2.732e-031  2.482e-031   -30.563   -30.605    -0.042
   FeHSO4+2              6.537e-032  4.452e-032   -31.185   -31.351    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.55   -9.91   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.92  -18.30   -1.38  As2O3
Artinite         -9.92   -0.32    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.93  -51.83  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -14.91  -65.02  -50.11  Ba3(AsO4)2
Barite           -3.57  -13.54   -9.97  BaSO4
Birnessite      -27.48   16.12   43.60  MnO2
Bixbyite        -24.15  -24.76   -0.61  Mn2O3
Brucite          -7.23    9.61   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.21  -54.11  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.48   -2.38   -2.86  CH4
Claudetite      -16.96  -18.30   -1.34  As2O3
CO2(g)           -1.38   -2.85   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.21  -11.35   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.68  -45.03  Fe3S4
Gypsum           -5.33   -9.91   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -24.63   36.40   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.32  -30.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.32  -43.15   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.53  -44.92   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.21   13.13   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.39  -14.51   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.92  -87.64   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.14  -56.84  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.53  -11.82    2.71  MnCl2:4H2O
MnS(Green)       -4.84   -1.04    3.80  MnS
MnSO4           -13.49  -10.82    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.77  -13.08   -1.31  Na2CO3:10H2O



Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -26.44   16.12   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.53  -51.83  -46.30  As2S3
Portlandite     -11.75   11.05   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -5.06   10.14   15.20  Mn(OH)2
Pyrolusite      -25.26   16.12   41.38  MnO2
Realgar          -3.37  -23.32  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.39  -10.50  -10.89  FeCO3
Siderite(d)(3)   -0.05  -10.50  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.33  -14.51   -0.18  Na2SO4
Thermonatrite   -13.20  -13.08    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.11   -8.56  BaCO3

Reaction step 46.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.50   16.10   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.776e-002 -2.241e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.212e-005
Manganite          -12.23   13.11   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.036e-005  2.036e-005
Siderite(d)(3)      -0.03  -10.48  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.631e-004  Surface charge, eq

Hfo_s         
 5.259e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.183e-006       0.795  4.183e-006      -5.379
Hfo_sOHCa+2      9.585e-007       0.182  9.585e-007      -6.018
Hfo_sOFe+        9.500e-008       0.018  9.500e-008      -7.022



Hfo_sOH2+        1.543e-008       0.003  1.543e-008      -7.812
Hfo_sOH          6.584e-009       0.001  6.584e-009      -8.182
Hfo_sOHBa+2      6.765e-010       0.000  6.765e-010      -9.170
Hfo_sO-          6.434e-011       0.000  6.435e-011     -10.191

Hfo           
 1.631e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.225e-004       0.582  1.225e-004      -3.912
Hfo_wOH          5.225e-005       0.248  5.225e-005      -4.282
Hfo_wOMn+        2.637e-005       0.125  2.637e-005      -4.579
Hfo_wOFe+        7.036e-006       0.033  7.036e-006      -5.153
Hfo_wOCa+        9.577e-007       0.005  9.577e-007      -6.019
Hfo_wOMg+        6.057e-007       0.003  6.058e-007      -6.218
Hfo_wO-          5.106e-007       0.002  5.106e-007      -6.292
Hfo_wOFeOH       1.575e-007       0.001  1.575e-007      -6.803
Hfo_wH2AsO3      9.605e-009       0.000  9.605e-009      -8.017
Hfo_wSO4-        2.942e-011       0.000  2.942e-011     -10.531
Hfo_wOHSO4-2     2.504e-011       0.000  2.504e-011     -10.601
Hfo_wOBa+        9.769e-012       0.000  9.770e-012     -11.010
Hfo_wOHAsO4-3    2.718e-017       0.000  2.718e-017     -16.566
Hfo_wHAsO4-      3.344e-018       0.000  3.344e-018     -17.476
Hfo_wH2AsO4      2.537e-019       0.000  2.537e-019     -18.596

Mno           
 3.914e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.482e-025       0.000  7.482e-025     -24.126
Mno_O3HMn+       1.235e-026       0.000  1.235e-026     -25.908
Mno_O3Ca         4.642e-027       0.000  4.642e-027     -26.333
Mno_O3-2         4.125e-027       0.000  4.125e-027     -26.385
Mno_O3H-         1.707e-028       0.000  1.708e-028     -27.768
Mno_O3Na-        8.625e-029       0.000  8.625e-029     -28.064
Mno_O3HCa+       6.688e-029       0.000  6.688e-029     -28.175
Mno_O3Mg         6.279e-029       0.000  6.279e-029     -28.202
Mno_O3Ba         2.229e-029       0.000  2.229e-029     -28.652
Mno_O3HMg+       6.125e-031       0.000  6.126e-031     -30.213
Mno_O3HBa+       5.742e-031       0.000  5.743e-031     -30.241
Mno_O3HNa        3.331e-031       0.000  3.331e-031     -30.477
Mno_O3H2         5.307e-033       0.000  5.307e-033     -32.275
Mno_O3H3+        4.414e-038       0.000  4.414e-038     -37.355
Mno_O3H3Cl       1.087e-040       0.000  1.087e-040     -39.964

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.452e-007  5.452e-007
C                1.199e-002  1.199e-002
Ca               2.394e-003  2.394e-003
Cl               9.873e-005  9.873e-005
Fe               7.579e-005  7.578e-005
K                1.893e-005  1.893e-005
Mg               8.426e-005  8.426e-005
Mn               4.173e-004  4.172e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.920      Charge balance
                                       pe  =  -3.929      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.621e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.445e-003
                       Total CO2 (mol/kg)  =  7.723e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.637e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.05
                               Iterations  =  35
                                  Total H  = 1.110314e+002
                                  Total O  = 5.552565e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.309e-007  1.202e-007    -6.883    -6.920    -0.037
   OH-                   9.170e-008  8.325e-008    -7.038    -7.080    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.206e-007  2.911e-007    -6.494    -6.536    -0.042
   H3AsO3                7.136e-010  7.150e-010    -9.147    -9.146     0.001
   H2AsO3-               4.638e-012  4.211e-012   -11.334   -11.376    -0.042
   As3S4(HS)2-           6.228e-016  5.655e-016   -15.206   -15.248    -0.042
   H4AsO3+               4.691e-017  4.259e-017   -16.329   -16.371    -0.042
   HAsO3-2               1.029e-019  6.989e-020   -18.988   -19.156    -0.168
   AsO3-3                2.767e-028  1.160e-028   -27.558   -27.936    -0.378
As(5)           2.488e-018
   H2AsO4-               1.406e-018  1.277e-018   -17.852   -17.894    -0.042
   HAsO4-2               1.081e-018  7.348e-019   -17.966   -18.134    -0.168
   AsO4-3                3.264e-023  1.368e-023   -22.486   -22.864    -0.378
   H3AsO4                3.057e-023  3.063e-023   -22.515   -22.514     0.001
Ba              5.452e-007
   Ba+2                  5.243e-007  3.563e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.047e-008  1.859e-008    -7.689    -7.731    -0.042
   BaCO3                 3.901e-010  3.908e-010    -9.409    -9.408     0.001
   BaSO4                 1.385e-011  1.388e-011   -10.859   -10.858     0.001
   BaOH+                 1.106e-013  1.004e-013   -12.956   -12.998    -0.042
C(-4)           4.265e-003
   CH4                   4.265e-003  4.274e-003    -2.370    -2.369     0.001
C(4)            7.723e-003
   HCO3-                 5.977e-003  5.443e-003    -2.224    -2.264    -0.041
   CO2                   1.469e-003  1.472e-003    -2.833    -2.832     0.001
   CaHCO3+               1.193e-004  1.083e-004    -3.923    -3.965    -0.042
   MnHCO3+               1.025e-004  9.307e-005    -3.989    -4.031    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               9.269e-006  8.416e-006    -5.033    -5.075    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.893e-006  3.534e-006    -5.410    -5.452    -0.042
   CO3-2                 3.087e-006  2.124e-006    -5.511    -5.673    -0.162
   FeCO3                 7.860e-007  7.875e-007    -6.105    -6.104     0.001
   NaHCO3                6.026e-007  6.038e-007    -6.220    -6.219     0.001
   MgCO3                 1.122e-007  1.124e-007    -6.950    -6.949     0.001
   BaHCO3+               2.047e-008  1.859e-008    -7.689    -7.731    -0.042
   NaCO3-                8.590e-009  7.799e-009    -8.066    -8.108    -0.042
   BaCO3                 3.901e-010  3.908e-010    -9.409    -9.408     0.001
Ca              2.394e-003
   Ca+2                  2.269e-003  1.560e-003    -2.644    -2.807    -0.163
   CaHCO3+               1.193e-004  1.083e-004    -3.923    -3.965    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.414e-008  2.419e-008    -7.617    -7.616     0.001
   CaOH+                 2.371e-009  2.153e-009    -8.625    -8.667    -0.042



   CaHSO4+               1.877e-014  1.704e-014   -13.727   -13.769    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.944e-005    -4.006    -4.048    -0.043
   MnCl+                 7.699e-008  6.990e-008    -7.114    -7.156    -0.042
   FeCl+                 2.102e-009  1.909e-009    -8.677    -8.719    -0.042
   MnCl2                 2.723e-012  2.729e-012   -11.565   -11.564     0.001
   MnCl3-                7.403e-017  6.722e-017   -16.131   -16.173    -0.042
   FeCl+2                6.909e-025  4.695e-025   -24.161   -24.328    -0.168
   FeCl2+                2.066e-028  1.876e-028   -27.685   -27.727    -0.042
   FeCl3                 1.674e-033  1.677e-033   -32.776   -32.775     0.001
Fe(2)           7.579e-005
   Fe(HS)2               4.265e-005  4.273e-005    -4.370    -4.369     0.001
   Fe+2                  2.275e-005  1.546e-005    -4.643    -4.811    -0.168
   FeHCO3+               9.269e-006  8.416e-006    -5.033    -5.075    -0.042
   FeCO3                 7.860e-007  7.875e-007    -6.105    -6.104     0.001
   Fe(HS)3-              2.854e-007  2.591e-007    -6.545    -6.586    -0.042
   FeOH+                 4.478e-008  4.066e-008    -7.349    -7.391    -0.042
   FeCl+                 2.102e-009  1.909e-009    -8.677    -8.719    -0.042
   FeSO4                 2.133e-010  2.137e-010    -9.671    -9.670     0.001
   Fe(OH)2               2.872e-012  2.878e-012   -11.542   -11.541     0.001
   Fe(OH)3-              9.794e-016  8.892e-016   -15.009   -15.051    -0.042
   FeHSO4+               1.860e-016  1.689e-016   -15.731   -15.772    -0.042
Fe(3)           5.603e-014
   Fe(OH)2+              2.831e-014  2.570e-014   -13.548   -13.590    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.300e-016  2.088e-016   -15.638   -15.680    -0.042
   FeOH+2                1.374e-017  9.333e-018   -16.862   -17.030    -0.168
   Fe+3                  4.147e-022  1.738e-022   -21.382   -21.760    -0.378
   FeCl+2                6.909e-025  4.695e-025   -24.161   -24.328    -0.168
   FeSO4+                1.632e-025  1.481e-025   -24.787   -24.829    -0.042
   FeCl2+                2.066e-028  1.876e-028   -27.685   -27.727    -0.042
   Fe(SO4)2-             2.775e-031  2.519e-031   -30.557   -30.599    -0.042
   FeHSO4+2              7.018e-032  4.769e-032   -31.154   -31.322    -0.168
   Fe2(OH)2+4            1.100e-032  2.345e-033   -31.959   -32.630    -0.671
   FeCl3                 1.674e-033  1.677e-033   -32.776   -32.775     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.851   -43.900    -1.049
H(0)            1.473e-009
   H2                    7.366e-010  7.381e-010    -9.133    -9.132     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.766    -0.043
   KSO4-                 1.032e-011  9.371e-012   -10.986   -11.028    -0.042
Mg              8.426e-005
   Mg+2                  8.025e-005  5.549e-005    -4.096    -4.256    -0.160
   MgHCO3+               3.893e-006  3.534e-006    -5.410    -5.452    -0.042
   MgCO3                 1.122e-007  1.124e-007    -6.950    -6.949     0.001
   MgOH+                 1.845e-009  1.675e-009    -8.734    -8.776    -0.042
   MgSO4                 1.009e-009  1.011e-009    -8.996    -8.995     0.001
Mn(2)           4.173e-004
   Mn+2                  2.823e-004  1.918e-004    -3.549    -3.717    -0.168
   MnHCO3+               1.025e-004  9.307e-005    -3.989    -4.031    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.699e-008  6.990e-008    -7.114    -7.156    -0.042
   MnOH+                 4.517e-008  4.101e-008    -7.345    -7.387    -0.042
   MnSO4                 2.646e-009  2.652e-009    -8.577    -8.576     0.001
   MnCl2                 2.723e-012  2.729e-012   -11.565   -11.564     0.001
   MnCl3-                7.403e-017  6.722e-017   -16.131   -16.173    -0.042
   Mn(OH)3-              1.926e-018  1.749e-018   -17.715   -17.757    -0.042
Mn(3)           1.665e-033
   Mn+3                  1.665e-033  6.980e-034   -32.779   -33.156    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.346   -82.514    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.785   -95.827    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.026e-007  6.038e-007    -6.220    -6.219     0.001
   NaCO3-                8.590e-009  7.799e-009    -8.066    -8.108    -0.042



   NaSO4-                8.463e-011  7.683e-011   -10.072   -10.114    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.117   -74.116     0.001
S(-2)           2.082e-004
   HS-                   6.134e-005  5.569e-005    -4.212    -4.254    -0.042
   H2S                   5.842e-005  5.853e-005    -4.233    -4.233     0.001
   Fe(HS)2               4.265e-005  4.273e-005    -4.370    -4.369     0.001
   AsS(OH)(HS)-          3.206e-007  2.911e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.854e-007  2.591e-007    -6.545    -6.586    -0.042
   S5-2                  1.619e-007  1.177e-007    -6.791    -6.929    -0.138
   S4-2                  9.589e-008  6.868e-008    -7.018    -7.163    -0.145
   S6-2                  8.268e-008  6.093e-008    -7.083    -7.215    -0.133
   S-2                   8.234e-011  5.595e-011   -10.084   -10.252    -0.168
   S3-2                  3.435e-011  2.420e-011   -10.464   -10.616    -0.152
   S2-2                  1.976e-012  1.373e-012   -11.704   -11.862    -0.158
   As3S4(HS)2-           6.228e-016  5.655e-016   -15.206   -15.248    -0.042
S(6)            1.416e-007
   SO4-2                 1.135e-007  7.773e-008    -6.945    -7.109    -0.164
   CaSO4                 2.414e-008  2.419e-008    -7.617    -7.616     0.001
   MnSO4                 2.646e-009  2.652e-009    -8.577    -8.576     0.001
   MgSO4                 1.009e-009  1.011e-009    -8.996    -8.995     0.001
   FeSO4                 2.133e-010  2.137e-010    -9.671    -9.670     0.001
   NaSO4-                8.463e-011  7.683e-011   -10.072   -10.114    -0.042
   BaSO4                 1.385e-011  1.388e-011   -10.859   -10.858     0.001
   KSO4-                 1.032e-011  9.371e-012   -10.986   -11.028    -0.042
   HSO4-                 1.001e-012  9.084e-013   -12.000   -12.042    -0.042
   CaHSO4+               1.877e-014  1.704e-014   -13.727   -13.769    -0.042
   FeHSO4+               1.860e-016  1.689e-016   -15.731   -15.772    -0.042
   FeSO4+                1.632e-025  1.481e-025   -24.787   -24.829    -0.042
   Fe(SO4)2-             2.775e-031  2.519e-031   -30.557   -30.599    -0.042
   FeHSO4+2              7.018e-032  4.769e-032   -31.154   -31.322    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.91  -18.29   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.91  -51.81  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -14.96  -65.07  -50.11  Ba3(AsO4)2
Barite           -3.59  -13.56   -9.97  BaSO4
Birnessite      -27.50   16.10   43.60  MnO2
Bixbyite        -24.18  -24.79   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.24  -54.15  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.49   -2.37   -2.86  CH4
Claudetite      -16.95  -18.29   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.23  -11.37   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.34   -9.92   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl



Hausmannite     -24.68   36.35   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.53  -42.74   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.40  -41.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.51  -44.90   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.23   13.11   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.41  -14.52   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.93  -87.64   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.17  -56.88  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.85   -1.05    3.80  MnS
MnSO4           -13.50  -10.83    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.77  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.46   16.10   42.56  MnO2
O2(g)           -71.22  -74.12   -2.89  O2
Orpiment         -5.51  -51.81  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.28   16.10   41.38  MnO2
Realgar          -3.37  -23.31  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.41  -10.48  -10.89  FeCO3
Siderite(d)(3)   -0.03  -10.48  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.34  -14.52   -0.18  Na2SO4
Thermonatrite   -13.21  -13.08    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 47.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.51   16.09   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.275e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.431e-005
Manganite          -12.24   13.10   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.468e-005  1.468e-005
Siderite(d)(3)      -0.02  -10.47  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.638e-004  Surface charge, eq

Hfo_s         
 5.258e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.160e-006       0.791  4.161e-006      -5.381
Hfo_sOHCa+2      9.764e-007       0.186  9.764e-007      -6.010
Hfo_sOFe+        9.784e-008       0.019  9.784e-008      -7.009
Hfo_sOH2+        1.592e-008       0.003  1.592e-008      -7.798
Hfo_sOH          6.631e-009       0.001  6.632e-009      -8.178
Hfo_sOHBa+2      6.796e-010       0.000  6.796e-010      -9.168
Hfo_sO-          6.328e-011       0.000  6.329e-011     -10.199

Hfo           
 1.638e-004  Surface charge, eq

Hfo_w         
 2.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.238e-004       0.589  1.238e-004      -3.907
Hfo_wOH          5.156e-005       0.245  5.157e-005      -4.288
Hfo_wOMn+        2.570e-005       0.122  2.570e-005      -4.590
Hfo_wOFe+        7.099e-006       0.034  7.100e-006      -5.149
Hfo_wOCa+        9.333e-007       0.004  9.333e-007      -6.030
Hfo_wOMg+        5.824e-007       0.003  5.824e-007      -6.235
Hfo_wO-          4.921e-007       0.002  4.921e-007      -6.308
Hfo_wOFeOH       1.552e-007       0.001  1.552e-007      -6.809
Hfo_wH2AsO3      9.594e-009       0.000  9.594e-009      -8.018
Hfo_wSO4-        2.890e-011       0.000  2.890e-011     -10.539
Hfo_wOHSO4-2     2.401e-011       0.000  2.401e-011     -10.620
Hfo_wOBa+        9.390e-012       0.000  9.390e-012     -11.027
Hfo_wOHAsO4-3    2.536e-017       0.000  2.536e-017     -16.596
Hfo_wHAsO4-      3.273e-018       0.000  3.273e-018     -17.485
Hfo_wH2AsO4      2.542e-019       0.000  2.542e-019     -18.595

Mno           
 7.822e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.359e-027       0.000  1.359e-027     -26.867
Mno_O3HMn+       2.299e-029       0.000  2.299e-029     -28.639
Mno_O3Ca         8.435e-030       0.000  8.435e-030     -29.074
Mno_O3-2         7.411e-030       0.000  7.411e-030     -29.130
Mno_O3H-         3.142e-031       0.000  3.142e-031     -30.503
Mno_O3Na-        1.549e-031       0.000  1.549e-031     -30.810
Mno_O3HCa+       1.244e-031       0.000  1.244e-031     -30.905
Mno_O3Mg         1.126e-031       0.000  1.126e-031     -30.949
Mno_O3Ba         3.993e-032       0.000  3.994e-032     -31.399
Mno_O3HMg+       1.125e-033       0.000  1.125e-033     -32.949



Mno_O3HBa+       1.054e-033       0.000  1.054e-033     -32.977
Mno_O3HNa        6.125e-034       0.000  6.125e-034     -33.213
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.518e-041       0.000  8.518e-041     -40.070
Mno_O3H3Cl       2.097e-043       0.000  2.097e-043     -42.678

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.213e-007
Ba               5.452e-007  5.452e-007
C                1.223e-002  1.223e-002
Ca               2.427e-003  2.427e-003
Cl               9.873e-005  9.873e-005
Fe               7.792e-005  7.791e-005
K                1.893e-005  1.893e-005
Mg               8.428e-005  8.428e-005
Mn               4.236e-004  4.236e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.910      Charge balance
                                       pe  =  -3.918      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.734e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.529e-003
                       Total CO2 (mol/kg)  =  7.863e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.644e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.02
                               Iterations  =  32
                                  Total H  = 1.110318e+002
                                  Total O  = 5.552597e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.342e-007  1.231e-007    -6.872    -6.910    -0.037
   OH-                   8.958e-008  8.129e-008    -7.048    -7.090    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.206e-007  2.909e-007    -6.494    -6.536    -0.042
   H3AsO3                7.222e-010  7.237e-010    -9.141    -9.140     0.001
   H2AsO3-               4.586e-012  4.161e-012   -11.339   -11.381    -0.042
   As3S4(HS)2-           6.526e-016  5.921e-016   -15.185   -15.228    -0.042
   H4AsO3+               4.865e-017  4.414e-017   -16.313   -16.355    -0.042
   HAsO3-2               9.947e-020  6.744e-020   -19.002   -19.171    -0.169
   AsO3-3                2.620e-028  1.093e-028   -27.582   -27.961    -0.380
As(5)           2.444e-018
   H2AsO4-               1.395e-018  1.266e-018   -17.855   -17.898    -0.042
   HAsO4-2               1.049e-018  7.114e-019   -17.979   -18.148    -0.169
   H3AsO4                3.104e-023  3.110e-023   -22.508   -22.507     0.001
   AsO4-3                3.101e-023  1.294e-023   -22.508   -22.888    -0.380
Ba              5.452e-007
   Ba+2                  5.241e-007  3.553e-007    -6.281    -6.449    -0.169
   BaHCO3+               2.069e-008  1.877e-008    -7.684    -7.726    -0.042
   BaCO3                 3.847e-010  3.854e-010    -9.415    -9.414     0.001
   BaSO4                 1.342e-011  1.345e-011   -10.872   -10.871     0.001
   BaOH+                 1.077e-013  9.777e-014   -12.968   -13.010    -0.042
C(-4)           4.365e-003
   CH4                   4.365e-003  4.374e-003    -2.360    -2.359     0.001



C(4)            7.863e-003
   HCO3-                 6.056e-003  5.512e-003    -2.218    -2.259    -0.041
   CO2                   1.523e-003  1.526e-003    -2.817    -2.816     0.001
   CaHCO3+               1.222e-004  1.109e-004    -3.913    -3.955    -0.042
   MnHCO3+               1.050e-004  9.532e-005    -3.979    -4.021    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               9.834e-006  8.924e-006    -5.007    -5.049    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.935e-006  3.571e-006    -5.405    -5.447    -0.042
   CO3-2                 3.058e-006  2.100e-006    -5.515    -5.678    -0.163
   FeCO3                 8.138e-007  8.154e-007    -6.090    -6.089     0.001
   NaHCO3                6.098e-007  6.110e-007    -6.215    -6.214     0.001
   MgCO3                 1.107e-007  1.109e-007    -6.956    -6.955     0.001
   BaHCO3+               2.069e-008  1.877e-008    -7.684    -7.726    -0.042
   NaCO3-                8.494e-009  7.707e-009    -8.071    -8.113    -0.042
   BaCO3                 3.847e-010  3.854e-010    -9.415    -9.414     0.001
Ca              2.427e-003
   Ca+2                  2.300e-003  1.578e-003    -2.638    -2.802    -0.164
   CaHCO3+               1.222e-004  1.109e-004    -3.913    -3.955    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.372e-008  2.377e-008    -7.625    -7.624     0.001
   CaOH+                 2.343e-009  2.126e-009    -8.630    -8.672    -0.042
   CaHSO4+               1.890e-014  1.715e-014   -13.724   -13.766    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.938e-005    -4.006    -4.049    -0.043
   MnCl+                 7.786e-008  7.065e-008    -7.109    -7.151    -0.042
   FeCl+                 2.201e-009  1.997e-009    -8.657    -8.700    -0.042
   MnCl2                 2.751e-012  2.756e-012   -11.561   -11.560     0.001
   MnCl3-                7.478e-017  6.786e-017   -16.126   -16.168    -0.042
   FeCl+2                7.434e-025  5.040e-025   -24.129   -24.298    -0.169
   FeCl2+                2.218e-028  2.012e-028   -27.654   -27.696    -0.042
   FeCl3                 1.795e-033  1.799e-033   -32.746   -32.745     0.001
Fe(2)           7.792e-005
   Fe(HS)2               4.306e-005  4.315e-005    -4.366    -4.365     0.001
   Fe+2                  2.388e-005  1.619e-005    -4.622    -4.791    -0.169
   FeHCO3+               9.834e-006  8.924e-006    -5.007    -5.049    -0.042
   FeCO3                 8.138e-007  8.154e-007    -6.090    -6.089     0.001
   Fe(HS)3-              2.831e-007  2.569e-007    -6.548    -6.590    -0.042
   FeOH+                 4.581e-008  4.157e-008    -7.339    -7.381    -0.042
   FeCl+                 2.201e-009  1.997e-009    -8.657    -8.700    -0.042
   FeSO4                 2.170e-010  2.174e-010    -9.664    -9.663     0.001
   Fe(OH)2               2.867e-012  2.873e-012   -11.543   -11.542     0.001
   Fe(OH)3-              9.552e-016  8.668e-016   -15.020   -15.062    -0.042
   FeHSO4+               1.939e-016  1.759e-016   -15.712   -15.755    -0.042
Fe(3)           5.673e-014
   Fe(OH)2+              2.901e-014  2.632e-014   -13.537   -13.580    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.247e-016  2.039e-016   -15.648   -15.691    -0.042
   FeOH+2                1.444e-017  9.789e-018   -16.840   -17.009    -0.169
   Fe+3                  4.477e-022  1.867e-022   -21.349   -21.729    -0.380
   FeCl+2                7.434e-025  5.040e-025   -24.129   -24.298    -0.169
   FeSO4+                1.704e-025  1.546e-025   -24.769   -24.811    -0.042
   FeCl2+                2.218e-028  2.012e-028   -27.654   -27.696    -0.042
   Fe(SO4)2-             2.815e-031  2.555e-031   -30.550   -30.593    -0.042
   FeHSO4+2              7.519e-032  5.098e-032   -31.124   -31.293    -0.169
   Fe2(OH)2+4            1.221e-032  2.579e-033   -31.913   -32.588    -0.675
   FeCl3                 1.795e-033  1.799e-033   -32.746   -32.745     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.793   -43.848    -1.055
H(0)            1.468e-009
   H2                    7.342e-010  7.357e-010    -9.134    -9.133     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 1.003e-011  9.100e-012   -10.999   -11.041    -0.042
Mg              8.428e-005
   Mg+2                  8.024e-005  5.536e-005    -4.096    -4.257    -0.161
   MgHCO3+               3.935e-006  3.571e-006    -5.405    -5.447    -0.042
   MgCO3                 1.107e-007  1.109e-007    -6.956    -6.955     0.001



   MgOH+                 1.799e-009  1.632e-009    -8.745    -8.787    -0.042
   MgSO4                 9.782e-010  9.801e-010    -9.010    -9.009     0.001
Mn(2)           4.236e-004
   Mn+2                  2.862e-004  1.940e-004    -3.543    -3.712    -0.169
   MnHCO3+               1.050e-004  9.532e-005    -3.979    -4.021    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.786e-008  7.065e-008    -7.109    -7.151    -0.042
   MnOH+                 4.463e-008  4.050e-008    -7.350    -7.393    -0.042
   MnSO4                 2.600e-009  2.606e-009    -8.585    -8.584     0.001
   MnCl2                 2.751e-012  2.756e-012   -11.561   -11.560     0.001
   MnCl3-                7.478e-017  6.786e-017   -16.126   -16.168    -0.042
   Mn(OH)3-              1.814e-018  1.646e-018   -17.741   -17.783    -0.042
Mn(3)           1.736e-033
   Mn+3                  1.736e-033  7.241e-034   -32.760   -33.140    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.378   -82.547    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.807   -95.849    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.098e-007  6.110e-007    -6.215    -6.214     0.001
   NaCO3-                8.494e-009  7.707e-009    -8.071    -8.113    -0.042
   NaSO4-                8.222e-011  7.461e-011   -10.085   -10.127    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.114   -74.114     0.001
S(-2)           2.082e-004
   HS-                   6.026e-005  5.468e-005    -4.220    -4.262    -0.042
   H2S                   5.875e-005  5.887e-005    -4.231    -4.230     0.001
   Fe(HS)2               4.306e-005  4.315e-005    -4.366    -4.365     0.001
   AsS(OH)(HS)-          3.206e-007  2.909e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.831e-007  2.569e-007    -6.548    -6.590    -0.042
   S5-2                  1.555e-007  1.129e-007    -6.808    -6.947    -0.139
   S4-2                  9.209e-008  6.585e-008    -7.036    -7.181    -0.146
   S6-2                  7.938e-008  5.842e-008    -7.100    -7.233    -0.133
   S-2                   7.913e-011  5.365e-011   -10.102   -10.270    -0.169
   S3-2                  3.299e-011  2.320e-011   -10.482   -10.634    -0.153
   S2-2                  1.898e-012  1.317e-012   -11.722   -11.880    -0.159
   As3S4(HS)2-           6.526e-016  5.921e-016   -15.185   -15.228    -0.042
S(6)            1.382e-007
   SO4-2                 1.105e-007  7.552e-008    -6.957    -7.122    -0.165
   CaSO4                 2.372e-008  2.377e-008    -7.625    -7.624     0.001
   MnSO4                 2.600e-009  2.606e-009    -8.585    -8.584     0.001
   MgSO4                 9.782e-010  9.801e-010    -9.010    -9.009     0.001
   FeSO4                 2.170e-010  2.174e-010    -9.664    -9.663     0.001
   NaSO4-                8.222e-011  7.461e-011   -10.085   -10.127    -0.042
   BaSO4                 1.342e-011  1.345e-011   -10.872   -10.871     0.001
   KSO4-                 1.003e-011  9.100e-012   -10.999   -11.041    -0.042
   HSO4-                 9.962e-013  9.040e-013   -12.002   -12.044    -0.042
   CaHSO4+               1.890e-014  1.715e-014   -13.724   -13.766    -0.042
   FeHSO4+               1.939e-016  1.759e-016   -15.712   -15.755    -0.042
   FeSO4+                1.704e-025  1.546e-025   -24.769   -24.811    -0.042
   Fe(SO4)2-             2.815e-031  2.555e-031   -30.550   -30.593    -0.042
   FeHSO4+2              7.519e-032  5.098e-032   -31.124   -31.293    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.90  -18.28   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.90  -51.80  -44.90  As2S3
As_native        -5.58  -18.12  -12.53  As
Ba3(AsO4)2      -15.01  -65.12  -50.11  Ba3(AsO4)2
Barite           -3.60  -13.57   -9.97  BaSO4



Birnessite      -27.51   16.09   43.60  MnO2
Bixbyite        -24.21  -24.82   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.28  -54.18  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.50   -2.36   -2.86  CH4
Claudetite      -16.94  -18.28   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.24  -11.38   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.34   -9.92   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.73   36.30   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.41  -30.18   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.53  -42.74   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.40  -41.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.49  -44.88   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.24   13.10   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.42  -14.53   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.94  -87.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.21  -56.91  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.50  -10.83    2.67  MnSO4
Nahcolite        -5.42   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.47   16.09   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.50  -51.80  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.29   16.09   41.38  MnO2
Realgar          -3.36  -23.30  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.42  -10.47  -10.89  FeCO3
Siderite(d)(3)   -0.02  -10.47  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.35  -14.53   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 48.

Using solution 1.  River Water 



Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.52   16.08   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.769e-002 -2.308e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.051e-002 -8.652e-005
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  9.044e-006  9.044e-006
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.645e-004  Surface charge, eq

Hfo_s         
 5.257e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.138e-006       0.787  4.138e-006      -5.383
Hfo_sOHCa+2      9.940e-007       0.189  9.940e-007      -6.003
Hfo_sOFe+        1.007e-007       0.019  1.007e-007      -6.997
Hfo_sOH2+        1.641e-008       0.003  1.641e-008      -7.785
Hfo_sOH          6.678e-009       0.001  6.678e-009      -8.175
Hfo_sOHBa+2      6.826e-010       0.000  6.826e-010      -9.166
Hfo_sO-          6.226e-011       0.000  6.226e-011     -10.206

Hfo           
 1.645e-004  Surface charge, eq

Hfo_w         
 2.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.251e-004       0.595  1.251e-004      -3.903
Hfo_wOH          5.090e-005       0.242  5.090e-005      -4.293
Hfo_wOMn+        2.505e-005       0.119  2.505e-005      -4.601
Hfo_wOFe+        7.161e-006       0.034  7.161e-006      -5.145
Hfo_wOCa+        9.100e-007       0.004  9.100e-007      -6.041
Hfo_wOMg+        5.604e-007       0.003  5.605e-007      -6.251
Hfo_wO-          4.745e-007       0.002  4.746e-007      -6.324
Hfo_wOFeOH       1.529e-007       0.001  1.529e-007      -6.816
Hfo_wH2AsO3      9.583e-009       0.000  9.584e-009      -8.018
Hfo_wSO4-        2.838e-011       0.000  2.838e-011     -10.547
Hfo_wOHSO4-2     2.304e-011       0.000  2.304e-011     -10.637



Hfo_wOBa+        9.032e-012       0.000  9.033e-012     -11.044
Hfo_wOHAsO4-3    2.370e-017       0.000  2.370e-017     -16.625
Hfo_wHAsO4-      3.204e-018       0.000  3.204e-018     -17.494
Hfo_wH2AsO4      2.548e-019       0.000  2.548e-019     -18.594

Mno           
 8.227e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.312e-027       0.000  1.312e-027     -26.882
Mno_O3HMn+       2.271e-029       0.000  2.271e-029     -28.644
Mno_O3Ca         8.141e-030       0.000  8.141e-030     -29.089
Mno_O3-2         7.075e-030       0.000  7.075e-030     -29.150
Mno_O3H-         3.069e-031       0.000  3.070e-031     -30.513
Mno_O3Na-        1.478e-031       0.000  1.478e-031     -30.830
Mno_O3HCa+       1.229e-031       0.000  1.229e-031     -30.910
Mno_O3Mg         1.072e-031       0.000  1.072e-031     -30.970
Mno_O3Ba         3.802e-032       0.000  3.803e-032     -31.420
Mno_O3HMg+       1.096e-033       0.000  1.096e-033     -32.960
Mno_O3HBa+       1.027e-033       0.000  1.027e-033     -32.988
Mno_O3HNa        5.981e-034       0.000  5.981e-034     -33.223
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.718e-041       0.000  8.718e-041     -40.060
Mno_O3H3Cl       2.145e-043       0.000  2.145e-043     -42.669

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.214e-007
Ba               5.452e-007  5.452e-007
C                1.247e-002  1.247e-002
Ca               2.460e-003  2.460e-003
Cl               9.873e-005  9.873e-005
Fe               8.007e-005  8.007e-005
K                1.893e-005  1.893e-005
Mg               8.431e-005  8.430e-005
Mn               4.299e-004  4.299e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.907      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.845e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.613e-003
                       Total CO2 (mol/kg)  =  8.001e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.651e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.98
                               Iterations  =  29
                                  Total H  = 1.110322e+002
                                  Total O  = 5.552629e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.374e-007  1.260e-007    -6.862    -6.900    -0.037
   OH-                   8.757e-008  7.942e-008    -7.058    -7.100    -0.042



   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.206e-007  2.908e-007    -6.494    -6.536    -0.042
   H3AsO3                7.308e-010  7.323e-010    -9.136    -9.135     0.001
   H2AsO3-               4.537e-012  4.114e-012   -11.343   -11.386    -0.042
   As3S4(HS)2-           6.829e-016  6.193e-016   -15.166   -15.208    -0.042
   H4AsO3+               5.041e-017  4.572e-017   -16.297   -16.340    -0.042
   HAsO3-2               9.630e-020  6.515e-020   -19.016   -19.186    -0.170
   AsO3-3                2.485e-028  1.032e-028   -27.605   -27.987    -0.382
As(5)           2.404e-018
   H2AsO4-               1.385e-018  1.256e-018   -17.859   -17.901    -0.042
   HAsO4-2               1.019e-018  6.895e-019   -17.992   -18.161    -0.170
   H3AsO4                3.151e-023  3.157e-023   -22.502   -22.501     0.001
   AsO4-3                2.951e-023  1.225e-023   -22.530   -22.912    -0.382
Ba              5.452e-007
   Ba+2                  5.239e-007  3.544e-007    -6.281    -6.450    -0.170
   BaHCO3+               2.090e-008  1.896e-008    -7.680    -7.722    -0.042
   BaCO3                 3.795e-010  3.803e-010    -9.421    -9.420     0.001
   BaSO4                 1.302e-011  1.304e-011   -10.886   -10.885     0.001
   BaOH+                 1.051e-013  9.528e-014   -12.979   -13.021    -0.042
C(-4)           4.465e-003
   CH4                   4.465e-003  4.474e-003    -2.350    -2.349     0.001
C(4)            8.001e-003
   HCO3-                 6.134e-003  5.580e-003    -2.212    -2.253    -0.041
   CO2                   1.578e-003  1.581e-003    -2.802    -2.801     0.001
   CaHCO3+               1.252e-004  1.135e-004    -3.902    -3.945    -0.042
   MnHCO3+               1.076e-004  9.756e-005    -3.968    -4.011    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.042e-005  9.448e-006    -4.982    -5.025    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.977e-006  3.607e-006    -5.400    -5.443    -0.042
   CO3-2                 3.031e-006  2.077e-006    -5.518    -5.683    -0.164
   FeCO3                 8.418e-007  8.435e-007    -6.075    -6.074     0.001
   NaHCO3                6.170e-007  6.182e-007    -6.210    -6.209     0.001
   MgCO3                 1.093e-007  1.095e-007    -6.962    -6.961     0.001
   BaHCO3+               2.090e-008  1.896e-008    -7.680    -7.722    -0.042
   NaCO3-                8.401e-009  7.619e-009    -8.076    -8.118    -0.042
   BaCO3                 3.795e-010  3.803e-010    -9.421    -9.420     0.001
Ca              2.460e-003
   Ca+2                  2.330e-003  1.595e-003    -2.633    -2.797    -0.165
   CaHCO3+               1.252e-004  1.135e-004    -3.902    -3.945    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.332e-008  2.337e-008    -7.632    -7.631     0.001
   CaOH+                 2.316e-009  2.100e-009    -8.635    -8.678    -0.042
   CaHSO4+               1.902e-014  1.725e-014   -13.721   -13.763    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.933e-005    -4.006    -4.049    -0.043
   MnCl+                 7.871e-008  7.138e-008    -7.104    -7.146    -0.042
   FeCl+                 2.302e-009  2.088e-009    -8.638    -8.680    -0.042
   MnCl2                 2.778e-012  2.784e-012   -11.556   -11.555     0.001
   MnCl3-                7.552e-017  6.849e-017   -16.122   -16.164    -0.042
   FeCl+2                7.983e-025  5.401e-025   -24.098   -24.268    -0.170
   FeCl2+                2.376e-028  2.155e-028   -27.624   -27.667    -0.042
   FeCl3                 1.921e-033  1.925e-033   -32.716   -32.716     0.001
Fe(2)           8.007e-005
   Fe(HS)2               4.345e-005  4.354e-005    -4.362    -4.361     0.001
   Fe+2                  2.503e-005  1.693e-005    -4.602    -4.771    -0.170
   FeHCO3+               1.042e-005  9.448e-006    -4.982    -5.025    -0.042
   FeCO3                 8.418e-007  8.435e-007    -6.075    -6.074     0.001
   Fe(HS)3-              2.808e-007  2.547e-007    -6.552    -6.594    -0.042
   FeOH+                 4.684e-008  4.248e-008    -7.329    -7.372    -0.042
   FeCl+                 2.302e-009  2.088e-009    -8.638    -8.680    -0.042
   FeSO4                 2.206e-010  2.211e-010    -9.656    -9.655     0.001
   Fe(OH)2               2.863e-012  2.868e-012   -11.543   -11.542     0.001
   Fe(OH)3-              9.323e-016  8.455e-016   -15.030   -15.073    -0.042
   FeHSO4+               2.019e-016  1.831e-016   -15.695   -15.737    -0.042
Fe(3)           5.742e-014



   Fe(OH)2+              2.971e-014  2.694e-014   -13.527   -13.570    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.197e-016  1.992e-016   -15.658   -15.701    -0.042
   FeOH+2                1.516e-017  1.025e-017   -16.819   -16.989    -0.170
   Fe+3                  4.823e-022  2.002e-022   -21.317   -21.699    -0.382
   FeCl+2                7.983e-025  5.401e-025   -24.098   -24.268    -0.170
   FeSO4+                1.777e-025  1.612e-025   -24.750   -24.793    -0.042
   FeCl2+                2.376e-028  2.155e-028   -27.624   -27.667    -0.042
   Fe(SO4)2-             2.854e-031  2.589e-031   -30.544   -30.587    -0.042
   FeHSO4+2              8.038e-032  5.438e-032   -31.095   -31.265    -0.170
   Fe2(OH)2+4            1.351e-032  2.830e-033   -31.869   -32.548    -0.679
   FeCl3                 1.921e-033  1.925e-033   -32.716   -32.716     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.737   -43.798    -1.061
H(0)            1.464e-009
   H2                    7.318e-010  7.333e-010    -9.136    -9.135     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 9.749e-012  8.842e-012   -11.011   -11.053    -0.042
Mg              8.431e-005
   Mg+2                  8.022e-005  5.524e-005    -4.096    -4.258    -0.162
   MgHCO3+               3.977e-006  3.607e-006    -5.400    -5.443    -0.042
   MgCO3                 1.093e-007  1.095e-007    -6.962    -6.961     0.001
   MgOH+                 1.755e-009  1.591e-009    -8.756    -8.798    -0.042
   MgSO4                 9.488e-010  9.508e-010    -9.023    -9.022     0.001
Mn(2)           4.299e-004
   Mn+2                  2.899e-004  1.962e-004    -3.538    -3.707    -0.170
   MnHCO3+               1.076e-004  9.756e-005    -3.968    -4.011    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.871e-008  7.138e-008    -7.104    -7.146    -0.042
   MnOH+                 4.411e-008  4.000e-008    -7.355    -7.398    -0.042
   MnSO4                 2.556e-009  2.561e-009    -8.592    -8.592     0.001
   MnCl2                 2.778e-012  2.784e-012   -11.556   -11.555     0.001
   MnCl3-                7.552e-017  6.849e-017   -16.122   -16.164    -0.042
   Mn(OH)3-              1.712e-018  1.553e-018   -17.767   -17.809    -0.042
Mn(3)           1.808e-033
   Mn+3                  1.808e-033  7.505e-034   -32.743   -33.125    -0.382
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.410   -82.580    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.829   -95.871    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.706    -0.042
   NaHCO3                6.170e-007  6.182e-007    -6.210    -6.209     0.001
   NaCO3-                8.401e-009  7.619e-009    -8.076    -8.118    -0.042
   NaSO4-                7.994e-011  7.250e-011   -10.097   -10.140    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.112   -74.111     0.001
S(-2)           2.082e-004
   HS-                   5.923e-005  5.372e-005    -4.227    -4.270    -0.042
   H2S                   5.906e-005  5.918e-005    -4.229    -4.228     0.001
   Fe(HS)2               4.345e-005  4.354e-005    -4.362    -4.361     0.001
   AsS(OH)(HS)-          3.206e-007  2.908e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.808e-007  2.547e-007    -6.552    -6.594    -0.042
   S5-2                  1.495e-007  1.083e-007    -6.825    -6.965    -0.140
   S4-2                  8.853e-008  6.320e-008    -7.053    -7.199    -0.146
   S6-2                  7.629e-008  5.607e-008    -7.118    -7.251    -0.134
   S-2                   7.611e-011  5.149e-011   -10.119   -10.288    -0.170
   S3-2                  3.172e-011  2.227e-011   -10.499   -10.652    -0.154
   S2-2                  1.825e-012  1.264e-012   -11.739   -11.898    -0.160
   As3S4(HS)2-           6.829e-016  6.193e-016   -15.166   -15.208    -0.042
S(6)            1.348e-007
   SO4-2                 1.077e-007  7.342e-008    -6.968    -7.134    -0.166
   CaSO4                 2.332e-008  2.337e-008    -7.632    -7.631     0.001
   MnSO4                 2.556e-009  2.561e-009    -8.592    -8.592     0.001
   MgSO4                 9.488e-010  9.508e-010    -9.023    -9.022     0.001
   FeSO4                 2.206e-010  2.211e-010    -9.656    -9.655     0.001
   NaSO4-                7.994e-011  7.250e-011   -10.097   -10.140    -0.042



   BaSO4                 1.302e-011  1.304e-011   -10.886   -10.885     0.001
   KSO4-                 9.749e-012  8.842e-012   -11.011   -11.053    -0.042
   HSO4-                 9.918e-013  8.995e-013   -12.004   -12.046    -0.042
   CaHSO4+               1.902e-014  1.725e-014   -13.721   -13.763    -0.042
   FeHSO4+               2.019e-016  1.831e-016   -15.695   -15.737    -0.042
   FeSO4+                1.777e-025  1.612e-025   -24.750   -24.793    -0.042
   Fe(SO4)2-             2.854e-031  2.589e-031   -30.544   -30.587    -0.042
   FeHSO4+2              8.038e-032  5.438e-032   -31.095   -31.265    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.57   -9.93   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.61  -13.58   -9.97  BaSO4
Birnessite      -27.52   16.08   43.60  MnO2
Bixbyite        -24.24  -24.85   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.31  -54.22  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.51   -2.35   -2.86  CH4
Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.25  -11.39   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.35   -9.93   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.46  -30.22   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.30  -43.13   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.48  -44.87   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.43  -14.55   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.94  -87.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.24  -56.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.51  -10.84    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O



Nsutite         -26.49   16.08   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -5.11   10.09   15.20  Mn(OH)2
Pyrolusite      -25.30   16.08   41.38  MnO2
Realgar          -3.35  -23.30  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.37  -14.55   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 49.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.53   16.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.769e-002 -2.315e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.042e-002 -1.774e-004
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  8.036e-006  8.036e-006
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  9.038e-005  9.038e-005
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.632e-004  Surface charge, eq

Hfo_s         
 5.211e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.098e-006       0.786  4.098e-006      -5.387
Hfo_sOHCa+2      9.892e-007       0.190  9.892e-007      -6.005
Hfo_sOFe+        1.006e-007       0.019  1.006e-007      -6.997
Hfo_sOH2+        1.637e-008       0.003  1.637e-008      -7.786



Hfo_sOH          6.629e-009       0.001  6.629e-009      -8.179
Hfo_sOHBa+2      6.772e-010       0.000  6.772e-010      -9.169
Hfo_sO-          6.150e-011       0.000  6.150e-011     -10.211

Hfo           
 1.632e-004  Surface charge, eq

Hfo_w         
 2.085e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.242e-004       0.596  1.242e-004      -3.906
Hfo_wOH          5.031e-005       0.241  5.031e-005      -4.298
Hfo_wOMn+        2.470e-005       0.119  2.471e-005      -4.607
Hfo_wOFe+        7.125e-006       0.034  7.125e-006      -5.147
Hfo_wOCa+        8.973e-007       0.004  8.973e-007      -6.047
Hfo_wOMg+        5.510e-007       0.003  5.511e-007      -6.259
Hfo_wO-          4.668e-007       0.002  4.668e-007      -6.331
Hfo_wOFeOH       1.514e-007       0.001  1.514e-007      -6.820
Hfo_wH2AsO3      9.510e-009       0.000  9.511e-009      -8.022
Hfo_wSO4-        2.760e-011       0.000  2.760e-011     -10.559
Hfo_wOHSO4-2     2.229e-011       0.000  2.229e-011     -10.652
Hfo_wOBa+        8.879e-012       0.000  8.880e-012     -11.052
Hfo_wOHAsO4-3    2.310e-017       0.000  2.310e-017     -16.636
Hfo_wHAsO4-      3.154e-018       0.000  3.154e-018     -17.501
Hfo_wH2AsO4      2.520e-019       0.000  2.521e-019     -18.599

Mno           
 1.926e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.017e-024       0.000  3.017e-024     -23.520
Mno_O3HMn+       5.247e-026       0.000  5.247e-026     -25.280
Mno_O3Ca         1.872e-026       0.000  1.872e-026     -25.728
Mno_O3-2         1.623e-026       0.000  1.623e-026     -25.790
Mno_O3H-         7.075e-028       0.000  7.076e-028     -27.150
Mno_O3Na-        3.389e-028       0.000  3.389e-028     -27.470
Mno_O3HCa+       2.840e-028       0.000  2.841e-028     -27.547
Mno_O3Mg         2.458e-028       0.000  2.458e-028     -27.609
Mno_O3Ba         8.717e-029       0.000  8.717e-029     -28.060
Mno_O3HMg+       2.526e-030       0.000  2.526e-030     -29.598
Mno_O3HBa+       2.366e-030       0.000  2.366e-030     -29.626
Mno_O3HNa        1.379e-030       0.000  1.379e-030     -29.861
Mno_O3H2         2.317e-032       0.000  2.317e-032     -31.635
Mno_O3H3+        2.030e-037       0.000  2.030e-037     -36.693
Mno_O3H3Cl       4.993e-040       0.000  4.993e-040     -39.302

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.214e-007
Ba               5.452e-007  5.452e-007
C                1.258e-002  1.258e-002
Ca               2.468e-003  2.468e-003
Cl               9.873e-005  9.873e-005
Fe               8.064e-005  8.064e-005
K                1.893e-005  1.893e-005
Mg               8.432e-005  8.431e-005
Mn               4.313e-004  4.313e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.897      Charge balance
                                       pe  =  -3.906      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.870e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.631e-003
                       Total CO2 (mol/kg)  =  8.031e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.639e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.97
                               Iterations  =  32
                                  Total H  = 1.110327e+002
                                  Total O  = 5.552642e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.381e-007  1.266e-007    -6.860    -6.897    -0.038
   OH-                   8.715e-008  7.903e-008    -7.060    -7.102    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.207e-007  2.908e-007    -6.494    -6.536    -0.042
   H3AsO3                7.337e-010  7.352e-010    -9.134    -9.134     0.001
   H2AsO3-               4.532e-012  4.110e-012   -11.344   -11.386    -0.042
   As3S4(HS)2-           6.900e-016  6.257e-016   -15.161   -15.204    -0.042
   H4AsO3+               5.087e-017  4.613e-017   -16.294   -16.336    -0.042
   HAsO3-2               9.576e-020  6.475e-020   -19.019   -19.189    -0.170
   AsO3-3                2.461e-028  1.020e-028   -27.609   -27.991    -0.382
As(5)           2.390e-018
   H2AsO4-               1.379e-018  1.251e-018   -17.860   -17.903    -0.042
   HAsO4-2               1.010e-018  6.832e-019   -17.996   -18.165    -0.170
   H3AsO4                3.154e-023  3.160e-023   -22.501   -22.500     0.001
   AsO4-3                2.913e-023  1.208e-023   -22.536   -22.918    -0.382
Ba              5.452e-007
   Ba+2                  5.238e-007  3.542e-007    -6.281    -6.451    -0.170
   BaHCO3+               2.095e-008  1.900e-008    -7.679    -7.721    -0.042
   BaCO3                 3.784e-010  3.791e-010    -9.422    -9.421     0.001
   BaSO4                 1.273e-011  1.276e-011   -10.895   -10.894     0.001
   BaOH+                 1.045e-013  9.475e-014   -12.981   -13.023    -0.042
C(-4)           4.553e-003
   CH4                   4.553e-003  4.563e-003    -2.342    -2.341     0.001
C(4)            8.031e-003
   HCO3-                 6.150e-003  5.594e-003    -2.211    -2.252    -0.041
   CO2                   1.590e-003  1.593e-003    -2.799    -2.798     0.001
   CaHCO3+               1.258e-004  1.141e-004    -3.900    -3.943    -0.042
   MnHCO3+               1.081e-004  9.804e-005    -3.966    -4.009    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.057e-005  9.581e-006    -4.976    -5.019    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.986e-006  3.614e-006    -5.399    -5.442    -0.042
   CO3-2                 3.025e-006  2.072e-006    -5.519    -5.684    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.185e-007  6.197e-007    -6.209    -6.208     0.001
   MgCO3                 1.089e-007  1.092e-007    -6.963    -6.962     0.001
   BaHCO3+               2.095e-008  1.900e-008    -7.679    -7.721    -0.042
   NaCO3-                8.380e-009  7.599e-009    -8.077    -8.119    -0.042
   BaCO3                 3.784e-010  3.791e-010    -9.422    -9.421     0.001
Ca              2.468e-003
   Ca+2                  2.336e-003  1.599e-003    -2.631    -2.796    -0.165
   CaHCO3+               1.258e-004  1.141e-004    -3.900    -3.943    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.288e-008  2.292e-008    -7.641    -7.640     0.001
   CaOH+                 2.310e-009  2.095e-009    -8.636    -8.679    -0.042
   CaHSO4+               1.876e-014  1.701e-014   -13.727   -13.769    -0.042



Cl              9.873e-005
   Cl-                   9.865e-005  8.932e-005    -4.006    -4.049    -0.043
   MnCl+                 7.890e-008  7.155e-008    -7.103    -7.145    -0.042
   FeCl+                 2.329e-009  2.112e-009    -8.633    -8.675    -0.042
   MnCl2                 2.784e-012  2.790e-012   -11.555   -11.554     0.001
   MnCl3-                7.568e-017  6.863e-017   -16.121   -16.163    -0.042
   FeCl+2                8.106e-025  5.481e-025   -24.091   -24.261    -0.170
   FeCl2+                2.412e-028  2.187e-028   -27.618   -27.660    -0.042
   FeCl3                 1.949e-033  1.953e-033   -32.710   -32.709     0.001
Fe(2)           8.064e-005
   Fe(HS)2               4.357e-005  4.366e-005    -4.361    -4.360     0.001
   Fe+2                  2.533e-005  1.713e-005    -4.596    -4.766    -0.170
   FeHCO3+               1.057e-005  9.581e-006    -4.976    -5.019    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.804e-007  2.543e-007    -6.552    -6.595    -0.042
   FeOH+                 4.715e-008  4.275e-008    -7.327    -7.369    -0.042
   FeCl+                 2.329e-009  2.112e-009    -8.633    -8.675    -0.042
   FeSO4                 2.184e-010  2.188e-010    -9.661    -9.660     0.001
   Fe(OH)2               2.867e-012  2.873e-012   -11.543   -11.542     0.001
   Fe(OH)3-              9.292e-016  8.426e-016   -15.032   -15.074    -0.042
   FeHSO4+               2.009e-016  1.822e-016   -15.697   -15.740    -0.042
Fe(3)           5.757e-014
   Fe(OH)2+              2.986e-014  2.707e-014   -13.525   -13.567    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.186e-016  1.982e-016   -15.660   -15.703    -0.042
   FeOH+2                1.532e-017  1.036e-017   -16.815   -16.985    -0.170
   Fe+3                  4.901e-022  2.032e-022   -21.310   -21.692    -0.382
   FeCl+2                8.106e-025  5.481e-025   -24.091   -24.261    -0.170
   FeSO4+                1.766e-025  1.601e-025   -24.753   -24.796    -0.042
   FeCl2+                2.412e-028  2.187e-028   -27.618   -27.660    -0.042
   Fe(SO4)2-             2.776e-031  2.517e-031   -30.557   -30.599    -0.042
   FeHSO4+2              8.029e-032  5.429e-032   -31.095   -31.265    -0.170
   Fe2(OH)2+4            1.381e-032  2.887e-033   -31.860   -32.540    -0.680
   FeCl3                 1.949e-033  1.953e-033   -32.710   -32.709     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.725   -43.787    -1.062
H(0)            1.468e-009
   H2                    7.340e-010  7.355e-010    -9.134    -9.133     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 9.542e-012  8.653e-012   -11.020   -11.063    -0.042
Mg              8.432e-005
   Mg+2                  8.022e-005  5.522e-005    -4.096    -4.258    -0.162
   MgHCO3+               3.986e-006  3.614e-006    -5.399    -5.442    -0.042
   MgCO3                 1.089e-007  1.092e-007    -6.963    -6.962     0.001
   MgOH+                 1.745e-009  1.583e-009    -8.758    -8.801    -0.042
   MgSO4                 9.282e-010  9.301e-010    -9.032    -9.031     0.001
Mn(2)           4.313e-004
   Mn+2                  2.908e-004  1.966e-004    -3.536    -3.706    -0.170
   MnHCO3+               1.081e-004  9.804e-005    -3.966    -4.009    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.890e-008  7.155e-008    -7.103    -7.145    -0.042
   MnOH+                 4.400e-008  3.990e-008    -7.357    -7.399    -0.042
   MnSO4                 2.508e-009  2.513e-009    -8.601    -8.600     0.001
   MnCl2                 2.784e-012  2.790e-012   -11.555   -11.554     0.001
   MnCl3-                7.568e-017  6.863e-017   -16.121   -16.163    -0.042
   Mn(OH)3-              1.691e-018  1.533e-018   -17.772   -17.814    -0.042
Mn(3)           1.821e-033
   Mn+3                  1.821e-033  7.550e-034   -32.740   -33.122    -0.382
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.420   -82.590    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.838   -95.880    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.706    -0.042
   NaHCO3                6.185e-007  6.197e-007    -6.209    -6.208     0.001
   NaCO3-                8.380e-009  7.599e-009    -8.077    -8.119    -0.042
   NaSO4-                7.823e-011  7.094e-011   -10.107   -10.149    -0.042



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.114   -74.113     0.001
S(-2)           2.082e-004
   H2S                   5.910e-005  5.922e-005    -4.228    -4.228     0.001
   HS-                   5.898e-005  5.348e-005    -4.229    -4.272    -0.042
   Fe(HS)2               4.357e-005  4.366e-005    -4.361    -4.360     0.001
   AsS(OH)(HS)-          3.207e-007  2.908e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.804e-007  2.543e-007    -6.552    -6.595    -0.042
   S5-2                  1.481e-007  1.073e-007    -6.829    -6.969    -0.140
   S4-2                  8.774e-008  6.261e-008    -7.057    -7.203    -0.147
   S6-2                  7.561e-008  5.555e-008    -7.121    -7.255    -0.134
   S-2                   7.544e-011  5.101e-011   -10.122   -10.292    -0.170
   S3-2                  3.144e-011  2.206e-011   -10.503   -10.656    -0.154
   S2-2                  1.809e-012  1.252e-012   -11.743   -11.902    -0.160
   As3S4(HS)2-           6.900e-016  6.257e-016   -15.161   -15.204    -0.042
S(6)            1.321e-007
   SO4-2                 1.054e-007  7.186e-008    -6.977    -7.144    -0.167
   CaSO4                 2.288e-008  2.292e-008    -7.641    -7.640     0.001
   MnSO4                 2.508e-009  2.513e-009    -8.601    -8.600     0.001
   MgSO4                 9.282e-010  9.301e-010    -9.032    -9.031     0.001
   FeSO4                 2.184e-010  2.188e-010    -9.661    -9.660     0.001
   NaSO4-                7.823e-011  7.094e-011   -10.107   -10.149    -0.042
   BaSO4                 1.273e-011  1.276e-011   -10.895   -10.894     0.001
   KSO4-                 9.542e-012  8.653e-012   -11.020   -11.063    -0.042
   HSO4-                 9.757e-013  8.847e-013   -12.011   -12.053    -0.042
   CaHSO4+               1.876e-014  1.701e-014   -13.727   -13.769    -0.042
   FeHSO4+               2.009e-016  1.822e-016   -15.697   -15.740    -0.042
   FeSO4+                1.766e-025  1.601e-025   -24.753   -24.796    -0.042
   Fe(SO4)2-             2.776e-031  2.517e-031   -30.557   -30.599    -0.042
   FeHSO4+2              8.029e-032  5.429e-032   -31.095   -31.265    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.58   -9.94   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite        -10.01   -0.41    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.87  -51.77  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -15.08  -65.19  -50.11  Ba3(AsO4)2
Barite           -3.62  -13.59   -9.97  BaSO4
Birnessite      -27.53   16.07   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.22  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.52   -2.34   -2.86  CH4
Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.26  -11.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.36   -9.94   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.78   36.25   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.34  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.47  -30.23   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.40  -41.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.49  -44.88   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.44  -14.56   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.96  -87.67   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.51  -11.80    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.52  -10.85    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.49   16.07   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.47  -51.77  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -5.11   10.09   15.20  Mn(OH)2
Pyrolusite      -25.31   16.07   41.38  MnO2
Realgar          -3.35  -23.29  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.38  -14.55   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 50.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -27.53   16.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.769e-002 -2.313e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.030e-002 -3.011e-004
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  8.732e-006  8.732e-006
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.141e-004  2.141e-004
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.613e-004  Surface charge, eq

Hfo_s         
 5.149e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.050e-006       0.787  4.051e-006      -5.392
Hfo_sOHCa+2      9.762e-007       0.190  9.762e-007      -6.010
Hfo_sOFe+        9.943e-008       0.019  9.943e-008      -7.002
Hfo_sOH2+        1.614e-008       0.003  1.614e-008      -7.792
Hfo_sOH          6.546e-009       0.001  6.546e-009      -8.184
Hfo_sOHBa+2      6.688e-010       0.000  6.689e-010      -9.175
Hfo_sO-          6.083e-011       0.000  6.083e-011     -10.216

Hfo           
 1.613e-004  Surface charge, eq

Hfo_w         
 2.060e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.227e-004       0.595  1.227e-004      -3.911
Hfo_wOH          4.976e-005       0.242  4.976e-005      -4.303
Hfo_wOMn+        2.446e-005       0.119  2.446e-005      -4.612
Hfo_wOFe+        7.053e-006       0.034  7.053e-006      -5.152
Hfo_wOCa+        8.883e-007       0.004  8.883e-007      -6.051
Hfo_wOMg+        5.459e-007       0.003  5.460e-007      -6.263
Hfo_wO-          4.624e-007       0.002  4.624e-007      -6.335
Hfo_wOFeOH       1.501e-007       0.001  1.501e-007      -6.824
Hfo_wH2AsO3      9.414e-009       0.000  9.414e-009      -8.026
Hfo_wSO4-        2.674e-011       0.000  2.674e-011     -10.573
Hfo_wOHSO4-2     2.163e-011       0.000  2.163e-011     -10.665
Hfo_wOBa+        8.797e-012       0.000  8.797e-012     -11.056
Hfo_wOHAsO4-3    2.286e-017       0.000  2.286e-017     -16.641
Hfo_wHAsO4-      3.111e-018       0.000  3.111e-018     -17.507
Hfo_wH2AsO4      2.482e-019       0.000  2.482e-019     -18.605

Mno           
 2.288e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.603e-029       0.000  3.604e-029     -28.443
Mno_O3HMn+       6.257e-031       0.000  6.258e-031     -30.204
Mno_O3Ca         2.236e-031       0.000  2.236e-031     -30.651
Mno_O3-2         1.940e-031       0.000  1.940e-031     -30.712
Mno_O3H-         8.443e-033       0.000  8.444e-033     -32.073
Mno_O3Na-        4.050e-033       0.000  4.051e-033     -32.392
Mno_O3HCa+       3.387e-033       0.000  3.388e-033     -32.470
Mno_O3Mg         2.939e-033       0.000  2.939e-033     -32.532
Mno_O3Ba         1.042e-033       0.000  1.042e-033     -32.982
Mno_O3HMg+       3.015e-035       0.000  3.015e-035     -34.521
Mno_O3HBa+       2.824e-035       0.000  2.824e-035     -34.549



Mno_O3HNa        1.645e-035       0.000  1.645e-035     -34.784
Mno_O3H2         2.760e-037       0.000  2.760e-037     -36.559
Mno_O3H3+        2.414e-042       0.000  2.414e-042     -41.617
Mno_O3H3Cl       5.939e-045       0.000  5.939e-045     -44.226

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.215e-007  3.215e-007
Ba               5.452e-007  5.452e-007
C                1.266e-002  1.266e-002
Ca               2.466e-003  2.466e-003
Cl               9.873e-005  9.873e-005
Fe               8.063e-005  8.062e-005
K                1.893e-005  1.893e-005
Mg               8.432e-005  8.432e-005
Mn               4.309e-004  4.309e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.908      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.862e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.624e-003
                       Total CO2 (mol/kg)  =  8.020e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.619e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.95
                               Iterations  =  26
                                  Total H  = 1.110332e+002
                                  Total O  = 5.552649e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.378e-007  1.264e-007    -6.861    -6.898    -0.038
   OH-                   8.729e-008  7.916e-008    -7.059    -7.102    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.215e-007
   AsS(OH)(HS)-          3.208e-007  2.909e-007    -6.494    -6.536    -0.042
   H3AsO3                7.344e-010  7.359e-010    -9.134    -9.133     0.001
   H2AsO3-               4.544e-012  4.120e-012   -11.343   -11.385    -0.042
   As3S4(HS)2-           6.884e-016  6.243e-016   -15.162   -15.205    -0.042
   H4AsO3+               5.083e-017  4.610e-017   -16.294   -16.336    -0.042
   HAsO3-2               9.615e-020  6.503e-020   -19.017   -19.187    -0.170
   AsO3-3                2.474e-028  1.026e-028   -27.607   -27.989    -0.382
As(5)           2.385e-018
   H2AsO4-               1.375e-018  1.247e-018   -17.862   -17.904    -0.042
   HAsO4-2               1.009e-018  6.825e-019   -17.996   -18.166    -0.170
   H3AsO4                3.140e-023  3.146e-023   -22.503   -22.502     0.001
   AsO4-3                2.914e-023  1.208e-023   -22.536   -22.918    -0.382
Ba              5.452e-007
   Ba+2                  5.239e-007  3.543e-007    -6.281    -6.451    -0.170
   BaHCO3+               2.093e-008  1.898e-008    -7.679    -7.722    -0.042
   BaCO3                 3.787e-010  3.794e-010    -9.422    -9.421     0.001
   BaSO4                 1.250e-011  1.252e-011   -10.903   -10.902     0.001
   BaOH+                 1.047e-013  9.493e-014   -12.980   -13.023    -0.042
C(-4)           4.638e-003
   CH4                   4.638e-003  4.647e-003    -2.334    -2.333     0.001
C(4)            8.020e-003



   HCO3-                 6.143e-003  5.589e-003    -2.212    -2.253    -0.041
   CO2                   1.586e-003  1.589e-003    -2.800    -2.799     0.001
   CaHCO3+               1.256e-004  1.139e-004    -3.901    -3.943    -0.042
   MnHCO3+               1.079e-004  9.788e-005    -3.967    -4.009    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.055e-005  9.566e-006    -4.977    -5.019    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.983e-006  3.612e-006    -5.400    -5.442    -0.042
   CO3-2                 3.027e-006  2.073e-006    -5.519    -5.683    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.179e-007  6.191e-007    -6.209    -6.208     0.001
   MgCO3                 1.090e-007  1.093e-007    -6.962    -6.962     0.001
   BaHCO3+               2.093e-008  1.898e-008    -7.679    -7.722    -0.042
   NaCO3-                8.386e-009  7.604e-009    -8.076    -8.119    -0.042
   BaCO3                 3.787e-010  3.794e-010    -9.422    -9.421     0.001
Ca              2.466e-003
   Ca+2                  2.335e-003  1.598e-003    -2.632    -2.796    -0.165
   CaHCO3+               1.256e-004  1.139e-004    -3.901    -3.943    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.244e-008  2.248e-008    -7.649    -7.648     0.001
   CaOH+                 2.312e-009  2.097e-009    -8.636    -8.678    -0.042
   CaHSO4+               1.836e-014  1.665e-014   -13.736   -13.779    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.932e-005    -4.006    -4.049    -0.043
   MnCl+                 7.885e-008  7.151e-008    -7.103    -7.146    -0.042
   FeCl+                 2.327e-009  2.110e-009    -8.633    -8.676    -0.042
   MnCl2                 2.783e-012  2.788e-012   -11.556   -11.555     0.001
   MnCl3-                7.564e-017  6.860e-017   -16.121   -16.164    -0.042
   FeCl+2                8.066e-025  5.455e-025   -24.093   -24.263    -0.170
   FeCl2+                2.400e-028  2.176e-028   -27.620   -27.662    -0.042
   FeCl3                 1.940e-033  1.944e-033   -32.712   -32.711     0.001
Fe(2)           8.063e-005
   Fe(HS)2               4.359e-005  4.368e-005    -4.361    -4.360     0.001
   Fe+2                  2.531e-005  1.712e-005    -4.597    -4.767    -0.170
   FeHCO3+               1.055e-005  9.566e-006    -4.977    -5.019    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.807e-007  2.545e-007    -6.552    -6.594    -0.042
   FeOH+                 4.719e-008  4.280e-008    -7.326    -7.369    -0.042
   FeCl+                 2.327e-009  2.110e-009    -8.633    -8.676    -0.042
   FeSO4                 2.142e-010  2.146e-010    -9.669    -9.668     0.001
   Fe(OH)2               2.874e-012  2.880e-012   -11.541   -11.541     0.001
   Fe(OH)3-              9.331e-016  8.462e-016   -15.030   -15.073    -0.042
   FeHSO4+               1.967e-016  1.784e-016   -15.706   -15.749    -0.042
Fe(3)           5.752e-014
   Fe(OH)2+              2.981e-014  2.703e-014   -13.526   -13.568    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.190e-016  1.986e-016   -15.660   -15.702    -0.042
   FeOH+2                1.527e-017  1.032e-017   -16.816   -16.986    -0.170
   Fe+3                  4.875e-022  2.022e-022   -21.312   -21.694    -0.382
   FeCl+2                8.066e-025  5.455e-025   -24.093   -24.263    -0.170
   FeSO4+                1.724e-025  1.563e-025   -24.763   -24.806    -0.042
   FeCl2+                2.400e-028  2.176e-028   -27.620   -27.662    -0.042
   Fe(SO4)2-             2.660e-031  2.412e-031   -30.575   -30.618    -0.042
   FeHSO4+2              7.827e-032  5.293e-032   -31.106   -31.276    -0.170
   Fe2(OH)2+4            1.371e-032  2.869e-033   -31.863   -32.542    -0.679
   FeCl3                 1.940e-033  1.944e-033   -32.712   -32.711     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.729   -43.790    -1.062
H(0)            1.476e-009
   H2                    7.379e-010  7.394e-010    -9.132    -9.131     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 9.363e-012  8.491e-012   -11.029   -11.071    -0.042
Mg              8.432e-005
   Mg+2                  8.023e-005  5.523e-005    -4.096    -4.258    -0.162
   MgHCO3+               3.983e-006  3.612e-006    -5.400    -5.442    -0.042
   MgCO3                 1.090e-007  1.093e-007    -6.962    -6.962     0.001
   MgOH+                 1.748e-009  1.586e-009    -8.757    -8.800    -0.042



   MgSO4                 9.111e-010  9.129e-010    -9.040    -9.040     0.001
Mn(2)           4.309e-004
   Mn+2                  2.906e-004  1.965e-004    -3.537    -3.707    -0.170
   MnHCO3+               1.079e-004  9.788e-005    -3.967    -4.009    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.885e-008  7.151e-008    -7.103    -7.146    -0.042
   MnOH+                 4.404e-008  3.994e-008    -7.356    -7.399    -0.042
   MnSO4                 2.459e-009  2.464e-009    -8.609    -8.608     0.001
   MnCl2                 2.783e-012  2.788e-012   -11.556   -11.555     0.001
   MnCl3-                7.564e-017  6.860e-017   -16.121   -16.164    -0.042
   Mn(OH)3-              1.698e-018  1.540e-018   -17.770   -17.813    -0.042
Mn(3)           1.811e-033
   Mn+3                  1.811e-033  7.513e-034   -32.742   -33.124    -0.382
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.422   -82.592    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.841   -95.884    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.706    -0.042
   NaHCO3                6.179e-007  6.191e-007    -6.209    -6.208     0.001
   NaCO3-                8.386e-009  7.604e-009    -8.076    -8.119    -0.042
   NaSO4-                7.677e-011  6.962e-011   -10.115   -10.157    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.119   -74.118     0.001
S(-2)           2.082e-004
   H2S                   5.903e-005  5.915e-005    -4.229    -4.228     0.001
   HS-                   5.901e-005  5.351e-005    -4.229    -4.272    -0.042
   Fe(HS)2               4.359e-005  4.368e-005    -4.361    -4.360     0.001
   AsS(OH)(HS)-          3.208e-007  2.909e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.807e-007  2.545e-007    -6.552    -6.594    -0.042
   S5-2                  1.484e-007  1.075e-007    -6.829    -6.968    -0.140
   S4-2                  8.792e-008  6.275e-008    -7.056    -7.202    -0.147
   S6-2                  7.576e-008  5.566e-008    -7.121    -7.254    -0.134
   S-2                   7.559e-011  5.112e-011   -10.122   -10.291    -0.170
   S3-2                  3.150e-011  2.211e-011   -10.502   -10.655    -0.154
   S2-2                  1.813e-012  1.255e-012   -11.742   -11.901    -0.160
   As3S4(HS)2-           6.884e-016  6.243e-016   -15.162   -15.205    -0.042
S(6)            1.296e-007
   SO4-2                 1.035e-007  7.051e-008    -6.985    -7.152    -0.166
   CaSO4                 2.244e-008  2.248e-008    -7.649    -7.648     0.001
   MnSO4                 2.459e-009  2.464e-009    -8.609    -8.608     0.001
   MgSO4                 9.111e-010  9.129e-010    -9.040    -9.040     0.001
   FeSO4                 2.142e-010  2.146e-010    -9.669    -9.668     0.001
   NaSO4-                7.677e-011  6.962e-011   -10.115   -10.157    -0.042
   BaSO4                 1.250e-011  1.252e-011   -10.903   -10.902     0.001
   KSO4-                 9.363e-012  8.491e-012   -11.029   -11.071    -0.042
   HSO4-                 9.558e-013  8.668e-013   -12.020   -12.062    -0.042
   CaHSO4+               1.836e-014  1.665e-014   -13.736   -13.779    -0.042
   FeHSO4+               1.967e-016  1.784e-016   -15.706   -15.749    -0.042
   FeSO4+                1.724e-025  1.563e-025   -24.763   -24.806    -0.042
   Fe(SO4)2-             2.660e-031  2.412e-031   -30.575   -30.618    -0.042
   FeHSO4+2              7.827e-032  5.293e-032   -31.106   -31.276    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.59   -9.95   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.87  -51.77  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -15.08  -65.19  -50.11  Ba3(AsO4)2
Barite           -3.63  -13.60   -9.97  BaSO4
Birnessite      -27.53   16.07   43.60  MnO2



Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.53   -2.33   -2.86  CH4
Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.27  -11.41   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.37   -9.95   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.78   36.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.34  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.47  -30.23   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.42  -41.70   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.51  -44.90   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.45  -14.56   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -81.99  -87.70   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.53  -10.86    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.49   16.07   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.47  -51.77  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -5.11   10.09   15.20  Mn(OH)2
Pyrolusite      -25.31   16.07   41.38  MnO2
Realgar          -3.35  -23.29  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.38  -14.56   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 51.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.020e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.53   16.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.769e-002 -2.311e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.018e-002 -4.246e-004
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  9.420e-006  9.420e-006
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.377e-004  3.377e-004
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.593e-004  Surface charge, eq

Hfo_s         
 5.088e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.003e-006       0.787  4.003e-006      -5.398
Hfo_sOHCa+2      9.632e-007       0.189  9.633e-007      -6.016
Hfo_sOFe+        9.826e-008       0.019  9.827e-008      -7.008
Hfo_sOH2+        1.591e-008       0.003  1.591e-008      -7.798
Hfo_sOH          6.463e-009       0.001  6.463e-009      -8.190
Hfo_sOHBa+2      6.605e-010       0.000  6.605e-010      -9.180
Hfo_sO-          6.015e-011       0.000  6.016e-011     -10.221

Hfo           
 1.593e-004  Surface charge, eq

Hfo_w         
 2.035e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.211e-004       0.595  1.211e-004      -3.917
Hfo_wOH          4.920e-005       0.242  4.920e-005      -4.308
Hfo_wOMn+        2.420e-005       0.119  2.421e-005      -4.616
Hfo_wOFe+        6.981e-006       0.034  6.981e-006      -5.156
Hfo_wOCa+        8.792e-007       0.004  8.792e-007      -6.056
Hfo_wOMg+        5.408e-007       0.003  5.408e-007      -6.267
Hfo_wO-          4.579e-007       0.002  4.579e-007      -6.339
Hfo_wOFeOH       1.488e-007       0.001  1.488e-007      -6.827
Hfo_wH2AsO3      9.317e-009       0.000  9.317e-009      -8.031
Hfo_wSO4-        2.591e-011       0.000  2.591e-011     -10.587
Hfo_wOHSO4-2     2.100e-011       0.000  2.100e-011     -10.678
Hfo_wOBa+        8.714e-012       0.000  8.714e-012     -11.060



Hfo_wOHAsO4-3    2.262e-017       0.000  2.262e-017     -16.646
Hfo_wHAsO4-      3.068e-018       0.000  3.068e-018     -17.513
Hfo_wH2AsO4      2.444e-019       0.000  2.444e-019     -18.612

Mno           
 1.927e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.052e-024       0.000  3.052e-024     -23.515
Mno_O3HMn+       5.292e-026       0.000  5.292e-026     -25.276
Mno_O3Ca         1.894e-026       0.000  1.894e-026     -25.723
Mno_O3-2         1.644e-026       0.000  1.644e-026     -25.784
Mno_O3H-         7.145e-028       0.000  7.145e-028     -27.146
Mno_O3Na-        3.433e-028       0.000  3.433e-028     -27.464
Mno_O3HCa+       2.865e-028       0.000  2.865e-028     -27.543
Mno_O3Mg         2.491e-028       0.000  2.491e-028     -27.604
Mno_O3Ba         8.834e-029       0.000  8.834e-029     -28.054
Mno_O3HMg+       2.552e-030       0.000  2.552e-030     -29.593
Mno_O3HBa+       2.390e-030       0.000  2.390e-030     -29.622
Mno_O3HNa        1.392e-030       0.000  1.392e-030     -29.856
Mno_O3H2         2.332e-032       0.000  2.332e-032     -31.632
Mno_O3H3+        2.036e-037       0.000  2.036e-037     -36.691
Mno_O3H3Cl       5.010e-040       0.000  5.010e-040     -39.300

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.216e-007  3.216e-007
Ba               5.452e-007  5.452e-007
C                1.273e-002  1.273e-002
Ca               2.464e-003  2.464e-003
Cl               9.873e-005  9.873e-005
Fe               8.061e-005  8.060e-005
K                1.893e-005  1.893e-005
Mg               8.433e-005  8.432e-005
Mn               4.305e-004  4.305e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.899      Charge balance
                                       pe  =  -3.909      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.855e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.617e-003
                       Total CO2 (mol/kg)  =  8.009e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.599e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.94
                               Iterations  =  40
                                  Total H  = 1.110338e+002
                                  Total O  = 5.552656e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.376e-007  1.262e-007    -6.861    -6.899    -0.037
   OH-                   8.743e-008  7.928e-008    -7.058    -7.101    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000



As(3)           3.216e-007
   AsS(OH)(HS)-          3.209e-007  2.910e-007    -6.494    -6.536    -0.042
   H3AsO3                7.350e-010  7.365e-010    -9.134    -9.133     0.001
   H2AsO3-               4.555e-012  4.131e-012   -11.342   -11.384    -0.042
   As3S4(HS)2-           6.869e-016  6.229e-016   -15.163   -15.206    -0.042
   H4AsO3+               5.079e-017  4.606e-017   -16.294   -16.337    -0.042
   HAsO3-2               9.653e-020  6.529e-020   -19.015   -19.185    -0.170
   AsO3-3                2.488e-028  1.032e-028   -27.604   -27.986    -0.382
As(5)           2.380e-018
   H2AsO4-               1.372e-018  1.244e-018   -17.863   -17.905    -0.042
   HAsO4-2               1.008e-018  6.818e-019   -17.997   -18.166    -0.170
   H3AsO4                3.127e-023  3.133e-023   -22.505   -22.504     0.001
   AsO4-3                2.914e-023  1.209e-023   -22.535   -22.918    -0.382
Ba              5.452e-007
   Ba+2                  5.239e-007  3.544e-007    -6.281    -6.451    -0.170
   BaHCO3+               2.091e-008  1.896e-008    -7.680    -7.722    -0.042
   BaCO3                 3.790e-010  3.797e-010    -9.421    -9.421     0.001
   BaSO4                 1.227e-011  1.229e-011   -10.911   -10.910     0.001
   BaOH+                 1.049e-013  9.509e-014   -12.979   -13.022    -0.042
C(-4)           4.722e-003
   CH4                   4.722e-003  4.732e-003    -2.326    -2.325     0.001
C(4)            8.009e-003
   HCO3-                 6.137e-003  5.583e-003    -2.212    -2.253    -0.041
   CO2                   1.582e-003  1.585e-003    -2.801    -2.800     0.001
   CaHCO3+               1.254e-004  1.137e-004    -3.902    -3.944    -0.042
   MnHCO3+               1.078e-004  9.773e-005    -3.968    -4.010    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.053e-005  9.550e-006    -4.978    -5.020    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.980e-006  3.609e-006    -5.400    -5.443    -0.042
   CO3-2                 3.028e-006  2.074e-006    -5.519    -5.683    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.173e-007  6.185e-007    -6.210    -6.209     0.001
   MgCO3                 1.091e-007  1.093e-007    -6.962    -6.961     0.001
   BaHCO3+               2.091e-008  1.896e-008    -7.680    -7.722    -0.042
   NaCO3-                8.391e-009  7.609e-009    -8.076    -8.119    -0.042
   BaCO3                 3.790e-010  3.797e-010    -9.421    -9.421     0.001
Ca              2.464e-003
   Ca+2                  2.333e-003  1.597e-003    -2.632    -2.797    -0.165
   CaHCO3+               1.254e-004  1.137e-004    -3.902    -3.944    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.201e-008  2.206e-008    -7.657    -7.656     0.001
   CaOH+                 2.315e-009  2.099e-009    -8.636    -8.678    -0.042
   CaHSO4+               1.798e-014  1.631e-014   -13.745   -13.788    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.933e-005    -4.006    -4.049    -0.043
   MnCl+                 7.881e-008  7.147e-008    -7.103    -7.146    -0.042
   FeCl+                 2.326e-009  2.109e-009    -8.633    -8.676    -0.042
   MnCl2                 2.781e-012  2.787e-012   -11.556   -11.555     0.001
   MnCl3-                7.560e-017  6.856e-017   -16.121   -16.164    -0.042
   FeCl+2                8.026e-025  5.429e-025   -24.095   -24.265    -0.170
   FeCl2+                2.389e-028  2.166e-028   -27.622   -27.664    -0.042
   FeCl3                 1.931e-033  1.935e-033   -32.714   -32.713     0.001
Fe(2)           8.061e-005
   Fe(HS)2               4.361e-005  4.370e-005    -4.360    -4.360     0.001
   Fe+2                  2.529e-005  1.711e-005    -4.597    -4.767    -0.170
   FeHCO3+               1.053e-005  9.550e-006    -4.978    -5.020    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.809e-007  2.547e-007    -6.551    -6.594    -0.042
   FeOH+                 4.724e-008  4.284e-008    -7.326    -7.368    -0.042
   FeCl+                 2.326e-009  2.109e-009    -8.633    -8.676    -0.042
   FeSO4                 2.101e-010  2.105e-010    -9.678    -9.677     0.001
   Fe(OH)2               2.882e-012  2.888e-012   -11.540   -11.539     0.001
   Fe(OH)3-              9.370e-016  8.497e-016   -15.028   -15.071    -0.042
   FeHSO4+               1.926e-016  1.747e-016   -15.715   -15.758    -0.042
Fe(3)           5.747e-014
   Fe(OH)2+              2.976e-014  2.699e-014   -13.526   -13.569    -0.042



   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.193e-016  1.989e-016   -15.659   -15.701    -0.042
   FeOH+2                1.521e-017  1.029e-017   -16.818   -16.988    -0.170
   Fe+3                  4.851e-022  2.012e-022   -21.314   -21.696    -0.382
   FeCl+2                8.026e-025  5.429e-025   -24.095   -24.265    -0.170
   FeSO4+                1.684e-025  1.527e-025   -24.774   -24.816    -0.042
   FeCl2+                2.389e-028  2.166e-028   -27.622   -27.664    -0.042
   Fe(SO4)2-             2.550e-031  2.313e-031   -30.593   -30.636    -0.042
   FeHSO4+2              7.633e-032  5.163e-032   -31.117   -31.287    -0.170
   Fe2(OH)2+4            1.362e-032  2.850e-033   -31.866   -32.545    -0.679
   FeCl3                 1.931e-033  1.935e-033   -32.714   -32.713     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.733   -43.794    -1.061
H(0)            1.483e-009
   H2                    7.417e-010  7.432e-010    -9.130    -9.129     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 9.191e-012  8.335e-012   -11.037   -11.079    -0.042
Mg              8.433e-005
   Mg+2                  8.023e-005  5.524e-005    -4.096    -4.258    -0.162
   MgHCO3+               3.980e-006  3.609e-006    -5.400    -5.443    -0.042
   MgCO3                 1.091e-007  1.093e-007    -6.962    -6.961     0.001
   MgOH+                 1.752e-009  1.588e-009    -8.757    -8.799    -0.042
   MgSO4                 8.945e-010  8.964e-010    -9.048    -9.048     0.001
Mn(2)           4.305e-004
   Mn+2                  2.904e-004  1.964e-004    -3.537    -3.707    -0.170
   MnHCO3+               1.078e-004  9.773e-005    -3.968    -4.010    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.881e-008  7.147e-008    -7.103    -7.146    -0.042
   MnOH+                 4.409e-008  3.998e-008    -7.356    -7.398    -0.042
   MnSO4                 2.412e-009  2.417e-009    -8.618    -8.617     0.001
   MnCl2                 2.781e-012  2.787e-012   -11.556   -11.555     0.001
   MnCl3-                7.560e-017  6.856e-017   -16.121   -16.164    -0.042
   Mn(OH)3-              1.705e-018  1.546e-018   -17.768   -17.811    -0.042
Mn(3)           1.802e-033
   Mn+3                  1.802e-033  7.477e-034   -32.744   -33.126    -0.382
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.424   -82.594    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.845   -95.888    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.706    -0.042
   NaHCO3                6.173e-007  6.185e-007    -6.210    -6.209     0.001
   NaCO3-                8.391e-009  7.609e-009    -8.076    -8.119    -0.042
   NaSO4-                7.536e-011  6.834e-011   -10.123   -10.165    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.123   -74.122     0.001
S(-2)           2.083e-004
   HS-                   5.903e-005  5.354e-005    -4.229    -4.271    -0.042
   H2S                   5.897e-005  5.909e-005    -4.229    -4.228     0.001
   Fe(HS)2               4.361e-005  4.370e-005    -4.360    -4.360     0.001
   AsS(OH)(HS)-          3.209e-007  2.910e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.809e-007  2.547e-007    -6.551    -6.594    -0.042
   S5-2                  1.487e-007  1.078e-007    -6.828    -6.968    -0.140
   S4-2                  8.809e-008  6.288e-008    -7.055    -7.202    -0.146
   S6-2                  7.591e-008  5.578e-008    -7.120    -7.254    -0.134
   S-2                   7.573e-011  5.123e-011   -10.121   -10.291    -0.170
   S3-2                  3.156e-011  2.216e-011   -10.501   -10.655    -0.154
   S2-2                  1.816e-012  1.257e-012   -11.741   -11.901    -0.160
   As3S4(HS)2-           6.869e-016  6.229e-016   -15.163   -15.206    -0.042
S(6)            1.272e-007
   SO4-2                 1.015e-007  6.922e-008    -6.993    -7.160    -0.166
   CaSO4                 2.201e-008  2.206e-008    -7.657    -7.656     0.001
   MnSO4                 2.412e-009  2.417e-009    -8.618    -8.617     0.001
   MgSO4                 8.945e-010  8.964e-010    -9.048    -9.048     0.001
   FeSO4                 2.101e-010  2.105e-010    -9.678    -9.677     0.001
   NaSO4-                7.536e-011  6.834e-011   -10.123   -10.165    -0.042
   BaSO4                 1.227e-011  1.229e-011   -10.911   -10.910     0.001



   KSO4-                 9.191e-012  8.335e-012   -11.037   -11.079    -0.042
   HSO4-                 9.367e-013  8.495e-013   -12.028   -12.071    -0.042
   CaHSO4+               1.798e-014  1.631e-014   -13.745   -13.788    -0.042
   FeHSO4+               1.926e-016  1.747e-016   -15.715   -15.758    -0.042
   FeSO4+                1.684e-025  1.527e-025   -24.774   -24.816    -0.042
   Fe(SO4)2-             2.550e-031  2.313e-031   -30.593   -30.636    -0.042
   FeHSO4+2              7.633e-032  5.163e-032   -31.117   -31.287    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.60   -9.96   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -15.08  -65.19  -50.11  Ba3(AsO4)2
Barite           -3.64  -13.61   -9.97  BaSO4
Birnessite      -27.53   16.07   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.54   -2.32   -2.86  CH4
Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.28  -11.42   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.38   -9.96   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.78   36.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.46  -30.22   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.57  -42.78   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.44  -41.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.53  -44.92   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.46  -14.57   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.02  -87.73   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.54  -10.87    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.49   16.07   42.56  MnO2



O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -5.11   10.09   15.20  Mn(OH)2
Pyrolusite      -25.31   16.07   41.38  MnO2
Realgar          -3.35  -23.29  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.37  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.39  -14.57   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 52.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.040e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.53   16.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.769e-002 -2.309e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.005e-002 -5.479e-004
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.010e-005  1.010e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.611e-004  4.611e-004
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.573e-004  Surface charge, eq

Hfo_s         
 5.026e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.956e-006       0.787  3.956e-006      -5.403
Hfo_sOHCa+2      9.504e-007       0.189  9.504e-007      -6.022
Hfo_sOFe+        9.710e-008       0.019  9.711e-008      -7.013
Hfo_sOH2+        1.568e-008       0.003  1.568e-008      -7.805
Hfo_sOH          6.380e-009       0.001  6.381e-009      -8.195



Hfo_sOHBa+2      6.522e-010       0.000  6.522e-010      -9.186
Hfo_sO-          5.948e-011       0.000  5.948e-011     -10.226

Hfo           
 1.573e-004  Surface charge, eq

Hfo_w         
 2.010e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.195e-004       0.595  1.195e-004      -3.923
Hfo_wOH          4.864e-005       0.242  4.864e-005      -4.313
Hfo_wOMn+        2.395e-005       0.119  2.395e-005      -4.621
Hfo_wOFe+        6.908e-006       0.034  6.908e-006      -5.161
Hfo_wOCa+        8.700e-007       0.004  8.701e-007      -6.060
Hfo_wOMg+        5.356e-007       0.003  5.356e-007      -6.271
Hfo_wO-          4.534e-007       0.002  4.534e-007      -6.343
Hfo_wOFeOH       1.475e-007       0.001  1.475e-007      -6.831
Hfo_wH2AsO3      9.219e-009       0.000  9.220e-009      -8.035
Hfo_wSO4-        2.511e-011       0.000  2.511e-011     -10.600
Hfo_wOHSO4-2     2.038e-011       0.000  2.038e-011     -10.691
Hfo_wOBa+        8.630e-012       0.000  8.630e-012     -11.064
Hfo_wOHAsO4-3    2.237e-017       0.000  2.237e-017     -16.650
Hfo_wHAsO4-      3.025e-018       0.000  3.025e-018     -17.519
Hfo_wH2AsO4      2.406e-019       0.000  2.406e-019     -18.619

Mno           
 8.243e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.312e-027       0.000  1.312e-027     -26.882
Mno_O3HMn+       2.272e-029       0.000  2.272e-029     -28.644
Mno_O3Ca         8.143e-030       0.000  8.143e-030     -29.089
Mno_O3-2         7.072e-030       0.000  7.072e-030     -29.150
Mno_O3H-         3.069e-031       0.000  3.069e-031     -30.513
Mno_O3Na-        1.477e-031       0.000  1.477e-031     -30.831
Mno_O3HCa+       1.230e-031       0.000  1.230e-031     -30.910
Mno_O3Mg         1.072e-031       0.000  1.072e-031     -30.970
Mno_O3Ba         3.801e-032       0.000  3.801e-032     -31.420
Mno_O3HMg+       1.096e-033       0.000  1.096e-033     -32.960
Mno_O3HBa+       1.027e-033       0.000  1.027e-033     -32.989
Mno_O3HNa        5.980e-034       0.000  5.980e-034     -33.223
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.719e-041       0.000  8.720e-041     -40.059
Mno_O3H3Cl       2.145e-043       0.000  2.145e-043     -42.668

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.217e-007  3.217e-007
Ba               5.452e-007  5.452e-007
C                1.281e-002  1.280e-002
Ca               2.462e-003  2.462e-003
Cl               9.873e-005  9.873e-005
Fe               8.059e-005  8.059e-005
K                1.893e-005  1.893e-005
Mg               8.433e-005  8.433e-005
Mn               4.302e-004  4.301e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.900      Charge balance
                                       pe  =  -3.911      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.848e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.611e-003
                       Total CO2 (mol/kg)  =  7.999e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.579e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.93
                               Iterations  =  32
                                  Total H  = 1.110343e+002
                                  Total O  = 5.552663e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.374e-007  1.260e-007    -6.862    -6.900    -0.037
   OH-                   8.756e-008  7.941e-008    -7.058    -7.100    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.217e-007
   AsS(OH)(HS)-          3.210e-007  2.911e-007    -6.494    -6.536    -0.042
   H3AsO3                7.357e-010  7.372e-010    -9.133    -9.132     0.001
   H2AsO3-               4.566e-012  4.141e-012   -11.340   -11.383    -0.042
   As3S4(HS)2-           6.854e-016  6.216e-016   -15.164   -15.206    -0.042
   H4AsO3+               5.076e-017  4.603e-017   -16.294   -16.337    -0.042
   HAsO3-2               9.691e-020  6.556e-020   -19.014   -19.183    -0.170
   AsO3-3                2.501e-028  1.038e-028   -27.602   -27.984    -0.382
As(5)           2.375e-018
   H2AsO4-               1.368e-018  1.241e-018   -17.864   -17.906    -0.042
   HAsO4-2               1.007e-018  6.811e-019   -17.997   -18.167    -0.170
   H3AsO4                3.114e-023  3.120e-023   -22.507   -22.506     0.001
   AsO4-3                2.915e-023  1.210e-023   -22.535   -22.917    -0.382
Ba              5.452e-007
   Ba+2                  5.239e-007  3.544e-007    -6.281    -6.450    -0.170
   BaHCO3+               2.089e-008  1.895e-008    -7.680    -7.722    -0.042
   BaCO3                 3.793e-010  3.800e-010    -9.421    -9.420     0.001
   BaSO4                 1.205e-011  1.207e-011   -10.919   -10.918     0.001
   BaOH+                 1.050e-013  9.526e-014   -12.979   -13.021    -0.042
C(-4)           4.807e-003
   CH4                   4.807e-003  4.817e-003    -2.318    -2.317     0.001
C(4)            7.999e-003
   HCO3-                 6.131e-003  5.578e-003    -2.212    -2.254    -0.041
   CO2                   1.578e-003  1.581e-003    -2.802    -2.801     0.001
   CaHCO3+               1.252e-004  1.135e-004    -3.902    -3.945    -0.042
   MnHCO3+               1.076e-004  9.758e-005    -3.968    -4.011    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.051e-005  9.535e-006    -4.978    -5.021    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.976e-006  3.606e-006    -5.401    -5.443    -0.042
   CO3-2                 3.029e-006  2.076e-006    -5.519    -5.683    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.167e-007  6.179e-007    -6.210    -6.209     0.001
   MgCO3                 1.092e-007  1.094e-007    -6.962    -6.961     0.001
   BaHCO3+               2.089e-008  1.895e-008    -7.680    -7.722    -0.042
   NaCO3-                8.396e-009  7.614e-009    -8.076    -8.118    -0.042
   BaCO3                 3.793e-010  3.800e-010    -9.421    -9.420     0.001
Ca              2.462e-003
   Ca+2                  2.331e-003  1.596e-003    -2.632    -2.797    -0.165
   CaHCO3+               1.252e-004  1.135e-004    -3.902    -3.945    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.160e-008  2.164e-008    -7.666    -7.665     0.001
   CaOH+                 2.317e-009  2.101e-009    -8.635    -8.678    -0.042
   CaHSO4+               1.762e-014  1.598e-014   -13.754   -13.796    -0.042
Cl              9.873e-005



   Cl-                   9.865e-005  8.933e-005    -4.006    -4.049    -0.043
   MnCl+                 7.876e-008  7.143e-008    -7.104    -7.146    -0.042
   FeCl+                 2.324e-009  2.108e-009    -8.634    -8.676    -0.042
   MnCl2                 2.780e-012  2.785e-012   -11.556   -11.555     0.001
   MnCl3-                7.556e-017  6.853e-017   -16.122   -16.164    -0.042
   FeCl+2                7.988e-025  5.404e-025   -24.098   -24.267    -0.170
   FeCl2+                2.378e-028  2.156e-028   -27.624   -27.666    -0.042
   FeCl3                 1.922e-033  1.926e-033   -32.716   -32.715     0.001
Fe(2)           8.059e-005
   Fe(HS)2               4.362e-005  4.371e-005    -4.360    -4.359     0.001
   Fe+2                  2.527e-005  1.710e-005    -4.597    -4.767    -0.170
   FeHCO3+               1.051e-005  9.535e-006    -4.978    -5.021    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.811e-007  2.550e-007    -6.551    -6.594    -0.042
   FeOH+                 4.728e-008  4.288e-008    -7.325    -7.368    -0.042
   FeCl+                 2.324e-009  2.108e-009    -8.634    -8.676    -0.042
   FeSO4                 2.062e-010  2.066e-010    -9.686    -9.685     0.001
   Fe(OH)2               2.889e-012  2.895e-012   -11.539   -11.538     0.001
   Fe(OH)3-              9.408e-016  8.532e-016   -15.027   -15.069    -0.042
   FeHSO4+               1.887e-016  1.712e-016   -15.724   -15.767    -0.042
Fe(3)           5.742e-014
   Fe(OH)2+              2.971e-014  2.695e-014   -13.527   -13.570    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.196e-016  1.992e-016   -15.658   -15.701    -0.042
   FeOH+2                1.516e-017  1.026e-017   -16.819   -16.989    -0.170
   Fe+3                  4.826e-022  2.003e-022   -21.316   -21.698    -0.382
   FeCl+2                7.988e-025  5.404e-025   -24.098   -24.267    -0.170
   FeSO4+                1.646e-025  1.493e-025   -24.784   -24.826    -0.042
   FeCl2+                2.378e-028  2.156e-028   -27.624   -27.666    -0.042
   Fe(SO4)2-             2.448e-031  2.220e-031   -30.611   -30.654    -0.042
   FeHSO4+2              7.447e-032  5.038e-032   -31.128   -31.298    -0.170
   Fe2(OH)2+4            1.353e-032  2.833e-033   -31.869   -32.548    -0.679
   FeCl3                 1.922e-033  1.926e-033   -32.716   -32.715     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.736   -43.797    -1.061
H(0)            1.491e-009
   H2                    7.455e-010  7.470e-010    -9.128    -9.127     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 9.025e-012  8.185e-012   -11.045   -11.087    -0.042
Mg              8.433e-005
   Mg+2                  8.024e-005  5.525e-005    -4.096    -4.258    -0.162
   MgHCO3+               3.976e-006  3.606e-006    -5.401    -5.443    -0.042
   MgCO3                 1.092e-007  1.094e-007    -6.962    -6.961     0.001
   MgOH+                 1.755e-009  1.591e-009    -8.756    -8.798    -0.042
   MgSO4                 8.786e-010  8.804e-010    -9.056    -9.055     0.001
Mn(2)           4.302e-004
   Mn+2                  2.901e-004  1.963e-004    -3.537    -3.707    -0.170
   MnHCO3+               1.076e-004  9.758e-005    -3.968    -4.011    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.876e-008  7.143e-008    -7.104    -7.146    -0.042
   MnOH+                 4.413e-008  4.002e-008    -7.355    -7.398    -0.042
   MnSO4                 2.367e-009  2.372e-009    -8.626    -8.625     0.001
   MnCl2                 2.780e-012  2.785e-012   -11.556   -11.555     0.001
   MnCl3-                7.556e-017  6.853e-017   -16.122   -16.164    -0.042
   Mn(OH)3-              1.712e-018  1.553e-018   -17.767   -17.809    -0.042
Mn(3)           1.793e-033
   Mn+3                  1.793e-033  7.442e-034   -32.746   -33.128    -0.382
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.426   -82.596    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.849   -95.891    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.706    -0.042
   NaHCO3                6.167e-007  6.179e-007    -6.210    -6.209     0.001
   NaCO3-                8.396e-009  7.614e-009    -8.076    -8.118    -0.042
   NaSO4-                7.400e-011  6.711e-011   -10.131   -10.173    -0.042
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.128   -74.127     0.001
S(-2)           2.083e-004
   HS-                   5.906e-005  5.356e-005    -4.229    -4.271    -0.042
   H2S                   5.890e-005  5.902e-005    -4.230    -4.229     0.001
   Fe(HS)2               4.362e-005  4.371e-005    -4.360    -4.359     0.001
   AsS(OH)(HS)-          3.210e-007  2.911e-007    -6.494    -6.536    -0.042
   Fe(HS)3-              2.811e-007  2.550e-007    -6.551    -6.594    -0.042
   S5-2                  1.490e-007  1.080e-007    -6.827    -6.967    -0.140
   S4-2                  8.827e-008  6.301e-008    -7.054    -7.201    -0.146
   S6-2                  7.606e-008  5.590e-008    -7.119    -7.253    -0.134
   S-2                   7.588e-011  5.133e-011   -10.120   -10.290    -0.170
   S3-2                  3.163e-011  2.220e-011   -10.500   -10.654    -0.154
   S2-2                  1.820e-012  1.260e-012   -11.740   -11.900    -0.160
   As3S4(HS)2-           6.854e-016  6.216e-016   -15.164   -15.206    -0.042
S(6)            1.248e-007
   SO4-2                 9.969e-008  6.797e-008    -7.001    -7.168    -0.166
   CaSO4                 2.160e-008  2.164e-008    -7.666    -7.665     0.001
   MnSO4                 2.367e-009  2.372e-009    -8.626    -8.625     0.001
   MgSO4                 8.786e-010  8.804e-010    -9.056    -9.055     0.001
   FeSO4                 2.062e-010  2.066e-010    -9.686    -9.685     0.001
   NaSO4-                7.400e-011  6.711e-011   -10.131   -10.173    -0.042
   BaSO4                 1.205e-011  1.207e-011   -10.919   -10.918     0.001
   KSO4-                 9.025e-012  8.185e-012   -11.045   -11.087    -0.042
   HSO4-                 9.183e-013  8.328e-013   -12.037   -12.079    -0.042
   CaHSO4+               1.762e-014  1.598e-014   -13.754   -13.796    -0.042
   FeHSO4+               1.887e-016  1.712e-016   -15.724   -15.767    -0.042
   FeSO4+                1.646e-025  1.493e-025   -24.784   -24.826    -0.042
   Fe(SO4)2-             2.448e-031  2.220e-031   -30.611   -30.654    -0.042
   FeHSO4+2              7.447e-032  5.038e-032   -31.128   -31.298    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.60   -9.96   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -15.08  -65.19  -50.11  Ba3(AsO4)2
Barite           -3.65  -13.62   -9.97  BaSO4
Birnessite      -27.53   16.07   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.54   -2.32   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.29  -11.43   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.38   -9.96   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.78   36.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.46  -30.22   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.36  -43.19   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.54  -44.93   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.47  -14.58   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.05  -87.76   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.54  -10.87    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.07   42.56  MnO2
O2(g)           -71.23  -74.13   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -5.11   10.09   15.20  Mn(OH)2
Pyrolusite      -25.31   16.07   41.38  MnO2
Realgar          -3.35  -23.29  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.40  -14.58   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 53.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.060e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -27.53   16.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.769e-002 -2.307e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.929e-003 -6.710e-004
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.077e-005  1.077e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.843e-004  5.843e-004
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.553e-004  Surface charge, eq

Hfo_s         
 4.964e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.909e-006       0.787  3.909e-006      -5.408
Hfo_sOHCa+2      9.376e-007       0.189  9.376e-007      -6.028
Hfo_sOFe+        9.594e-008       0.019  9.595e-008      -7.018
Hfo_sOH2+        1.545e-008       0.003  1.545e-008      -7.811
Hfo_sOH          6.298e-009       0.001  6.298e-009      -8.201
Hfo_sOHBa+2      6.439e-010       0.000  6.439e-010      -9.191
Hfo_sO-          5.880e-011       0.000  5.880e-011     -10.231

Hfo           
 1.553e-004  Surface charge, eq

Hfo_w         
 1.986e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.180e-004       0.594  1.180e-004      -3.928
Hfo_wOH          4.808e-005       0.242  4.808e-005      -4.318
Hfo_wOMn+        2.370e-005       0.119  2.370e-005      -4.625
Hfo_wOFe+        6.835e-006       0.034  6.835e-006      -5.165
Hfo_wOCa+        8.608e-007       0.004  8.609e-007      -6.065
Hfo_wOMg+        5.304e-007       0.003  5.304e-007      -6.275
Hfo_wO-          4.489e-007       0.002  4.489e-007      -6.348
Hfo_wOFeOH       1.462e-007       0.001  1.462e-007      -6.835
Hfo_wH2AsO3      9.121e-009       0.000  9.122e-009      -8.040
Hfo_wSO4-        2.434e-011       0.000  2.435e-011     -10.614
Hfo_wOHSO4-2     1.979e-011       0.000  1.979e-011     -10.704
Hfo_wOBa+        8.545e-012       0.000  8.546e-012     -11.068
Hfo_wOHAsO4-3    2.212e-017       0.000  2.213e-017     -16.655
Hfo_wHAsO4-      2.983e-018       0.000  2.983e-018     -17.525
Hfo_wH2AsO4      2.368e-019       0.000  2.368e-019     -18.626

Mno           
 2.269e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.632e-024       0.000  3.632e-024     -23.440
Mno_O3HMn+       6.277e-026       0.000  6.277e-026     -25.202
Mno_O3Ca         2.253e-026       0.000  2.254e-026     -25.647
Mno_O3-2         1.958e-026       0.000  1.958e-026     -25.708
Mno_O3H-         8.485e-028       0.000  8.485e-028     -27.071
Mno_O3Na-        4.090e-028       0.000  4.090e-028     -27.388
Mno_O3HCa+       3.398e-028       0.000  3.398e-028     -27.469
Mno_O3Mg         2.969e-028       0.000  2.969e-028     -27.527
Mno_O3Ba         1.053e-028       0.000  1.053e-028     -27.978
Mno_O3HMg+       3.032e-030       0.000  3.032e-030     -29.518
Mno_O3HBa+       2.839e-030       0.000  2.839e-030     -29.547
Mno_O3HNa        1.653e-030       0.000  1.653e-030     -29.782



Mno_O3H2         2.761e-032       0.000  2.761e-032     -31.559
Mno_O3H3+        2.403e-037       0.000  2.403e-037     -36.619
Mno_O3H3Cl       5.913e-040       0.000  5.913e-040     -39.228

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.218e-007  3.218e-007
Ba               5.452e-007  5.452e-007
C                1.288e-002  1.288e-002
Ca               2.460e-003  2.460e-003
Cl               9.873e-005  9.873e-005
Fe               8.057e-005  8.057e-005
K                1.893e-005  1.893e-005
Mg               8.434e-005  8.433e-005
Mn               4.298e-004  4.298e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.900      Charge balance
                                       pe  =  -3.913      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.841e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.604e-003
                       Total CO2 (mol/kg)  =  7.988e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.560e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.91
                               Iterations  =  28
                                  Total H  = 1.110348e+002
                                  Total O  = 5.552670e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.372e-007  1.258e-007    -6.863    -6.900    -0.037
   OH-                   8.769e-008  7.953e-008    -7.057    -7.099    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.218e-007
   AsS(OH)(HS)-          3.211e-007  2.912e-007    -6.493    -6.536    -0.042
   H3AsO3                7.364e-010  7.379e-010    -9.133    -9.132     0.001
   H2AsO3-               4.577e-012  4.151e-012   -11.339   -11.382    -0.042
   As3S4(HS)2-           6.840e-016  6.203e-016   -15.165   -15.207    -0.042
   H4AsO3+               5.073e-017  4.601e-017   -16.295   -16.337    -0.042
   HAsO3-2               9.728e-020  6.582e-020   -19.012   -19.182    -0.170
   AsO3-3                2.514e-028  1.044e-028   -27.600   -27.981    -0.382
As(5)           2.370e-018
   H2AsO4-               1.365e-018  1.238e-018   -17.865   -17.907    -0.042
   HAsO4-2               1.006e-018  6.804e-019   -17.998   -18.167    -0.170
   H3AsO4                3.101e-023  3.107e-023   -22.508   -22.508     0.001
   AsO4-3                2.916e-023  1.210e-023   -22.535   -22.917    -0.382
Ba              5.452e-007
   Ba+2                  5.239e-007  3.545e-007    -6.281    -6.450    -0.170
   BaHCO3+               2.088e-008  1.893e-008    -7.680    -7.723    -0.042
   BaCO3                 3.795e-010  3.803e-010    -9.421    -9.420     0.001
   BaSO4                 1.184e-011  1.186e-011   -10.927   -10.926     0.001
   BaOH+                 1.052e-013  9.542e-014   -12.978   -13.020    -0.042
C(-4)           4.891e-003
   CH4                   4.891e-003  4.901e-003    -2.311    -2.310     0.001
C(4)            7.988e-003
   HCO3-                 6.125e-003  5.573e-003    -2.213    -2.254    -0.041



   CO2                   1.574e-003  1.577e-003    -2.803    -2.802     0.001
   CaHCO3+               1.250e-004  1.134e-004    -3.903    -3.945    -0.042
   MnHCO3+               1.074e-004  9.743e-005    -3.969    -4.011    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.050e-005  9.521e-006    -4.979    -5.021    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.973e-006  3.604e-006    -5.401    -5.443    -0.042
   CO3-2                 3.031e-006  2.077e-006    -5.518    -5.683    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.161e-007  6.174e-007    -6.210    -6.209     0.001
   MgCO3                 1.093e-007  1.095e-007    -6.961    -6.960     0.001
   BaHCO3+               2.088e-008  1.893e-008    -7.680    -7.723    -0.042
   NaCO3-                8.400e-009  7.619e-009    -8.076    -8.118    -0.042
   BaCO3                 3.795e-010  3.803e-010    -9.421    -9.420     0.001
Ca              2.460e-003
   Ca+2                  2.330e-003  1.595e-003    -2.633    -2.797    -0.164
   CaHCO3+               1.250e-004  1.134e-004    -3.903    -3.945    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.120e-008  2.125e-008    -7.674    -7.673     0.001
   CaOH+                 2.319e-009  2.103e-009    -8.635    -8.677    -0.042
   CaHSO4+               1.727e-014  1.566e-014   -13.763   -13.805    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.933e-005    -4.006    -4.049    -0.043
   MnCl+                 7.872e-008  7.139e-008    -7.104    -7.146    -0.042
   FeCl+                 2.323e-009  2.107e-009    -8.634    -8.676    -0.042
   MnCl2                 2.778e-012  2.784e-012   -11.556   -11.555     0.001
   MnCl3-                7.552e-017  6.850e-017   -16.122   -16.164    -0.042
   FeCl+2                7.951e-025  5.379e-025   -24.100   -24.269    -0.170
   FeCl2+                2.367e-028  2.146e-028   -27.626   -27.668    -0.042
   FeCl3                 1.914e-033  1.918e-033   -32.718   -32.717     0.001
Fe(2)           8.057e-005
   Fe(HS)2               4.364e-005  4.373e-005    -4.360    -4.359     0.001
   Fe+2                  2.525e-005  1.709e-005    -4.598    -4.767    -0.170
   FeHCO3+               1.050e-005  9.521e-006    -4.979    -5.021    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.814e-007  2.552e-007    -6.551    -6.593    -0.042
   FeOH+                 4.733e-008  4.292e-008    -7.325    -7.367    -0.042
   FeCl+                 2.323e-009  2.107e-009    -8.634    -8.676    -0.042
   FeSO4                 2.024e-010  2.028e-010    -9.694    -9.693     0.001
   Fe(OH)2               2.896e-012  2.902e-012   -11.538   -11.537     0.001
   Fe(OH)3-              9.446e-016  8.567e-016   -15.025   -15.067    -0.042
   FeHSO4+               1.850e-016  1.678e-016   -15.733   -15.775    -0.042
Fe(3)           5.738e-014
   Fe(OH)2+              2.966e-014  2.690e-014   -13.528   -13.570    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.200e-016  1.995e-016   -15.658   -15.700    -0.042
   FeOH+2                1.512e-017  1.023e-017   -16.821   -16.990    -0.170
   Fe+3                  4.803e-022  1.994e-022   -21.319   -21.700    -0.382
   FeCl+2                7.951e-025  5.379e-025   -24.100   -24.269    -0.170
   FeSO4+                1.609e-025  1.460e-025   -24.793   -24.836    -0.042
   FeCl2+                2.367e-028  2.146e-028   -27.626   -27.668    -0.042
   Fe(SO4)2-             2.350e-031  2.132e-031   -30.629   -30.671    -0.042
   FeHSO4+2              7.269e-032  4.918e-032   -31.139   -31.308    -0.170
   Fe2(OH)2+4            1.344e-032  2.815e-033   -31.872   -32.550    -0.679
   FeCl3                 1.914e-033  1.918e-033   -32.718   -32.717     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.740   -43.801    -1.061
H(0)            1.498e-009
   H2                    7.492e-010  7.507e-010    -9.125    -9.125     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 8.864e-012  8.040e-012   -11.052   -11.095    -0.042
Mg              8.434e-005
   Mg+2                  8.025e-005  5.527e-005    -4.096    -4.258    -0.162
   MgHCO3+               3.973e-006  3.604e-006    -5.401    -5.443    -0.042
   MgCO3                 1.093e-007  1.095e-007    -6.961    -6.960     0.001
   MgOH+                 1.758e-009  1.594e-009    -8.755    -8.797    -0.042
   MgSO4                 8.632e-010  8.649e-010    -9.064    -9.063     0.001



Mn(2)           4.298e-004
   Mn+2                  2.899e-004  1.962e-004    -3.538    -3.707    -0.170
   MnHCO3+               1.074e-004  9.743e-005    -3.969    -4.011    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.872e-008  7.139e-008    -7.104    -7.146    -0.042
   MnOH+                 4.417e-008  4.006e-008    -7.355    -7.397    -0.042
   MnSO4                 2.324e-009  2.329e-009    -8.634    -8.633     0.001
   MnCl2                 2.778e-012  2.784e-012   -11.556   -11.555     0.001
   MnCl3-                7.552e-017  6.850e-017   -16.122   -16.164    -0.042
   Mn(OH)3-              1.719e-018  1.559e-018   -17.765   -17.807    -0.042
Mn(3)           1.784e-033
   Mn+3                  1.784e-033  7.408e-034   -32.749   -33.130    -0.382
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.428   -82.598    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.853   -95.895    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.706    -0.042
   NaHCO3                6.161e-007  6.174e-007    -6.210    -6.209     0.001
   NaCO3-                8.400e-009  7.619e-009    -8.076    -8.118    -0.042
   NaSO4-                7.268e-011  6.592e-011   -10.139   -10.181    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.132   -74.131     0.001
S(-2)           2.083e-004
   HS-                   5.909e-005  5.359e-005    -4.229    -4.271    -0.042
   H2S                   5.884e-005  5.896e-005    -4.230    -4.229     0.001
   Fe(HS)2               4.364e-005  4.373e-005    -4.360    -4.359     0.001
   AsS(OH)(HS)-          3.211e-007  2.912e-007    -6.493    -6.536    -0.042
   Fe(HS)3-              2.814e-007  2.552e-007    -6.551    -6.593    -0.042
   S5-2                  1.493e-007  1.082e-007    -6.826    -6.966    -0.140
   S4-2                  8.844e-008  6.313e-008    -7.053    -7.200    -0.146
   S6-2                  7.621e-008  5.601e-008    -7.118    -7.252    -0.134
   S-2                   7.602e-011  5.143e-011   -10.119   -10.289    -0.170
   S3-2                  3.169e-011  2.225e-011   -10.499   -10.653    -0.154
   S2-2                  1.823e-012  1.263e-012   -11.739   -11.899    -0.160
   As3S4(HS)2-           6.840e-016  6.203e-016   -15.165   -15.207    -0.042
S(6)            1.226e-007
   SO4-2                 9.790e-008  6.676e-008    -7.009    -7.175    -0.166
   CaSO4                 2.120e-008  2.125e-008    -7.674    -7.673     0.001
   MnSO4                 2.324e-009  2.329e-009    -8.634    -8.633     0.001
   MgSO4                 8.632e-010  8.649e-010    -9.064    -9.063     0.001
   FeSO4                 2.024e-010  2.028e-010    -9.694    -9.693     0.001
   NaSO4-                7.268e-011  6.592e-011   -10.139   -10.181    -0.042
   BaSO4                 1.184e-011  1.186e-011   -10.927   -10.926     0.001
   KSO4-                 8.864e-012  8.040e-012   -11.052   -11.095    -0.042
   HSO4-                 9.006e-013  8.168e-013   -12.045   -12.088    -0.042
   CaHSO4+               1.727e-014  1.566e-014   -13.763   -13.805    -0.042
   FeHSO4+               1.850e-016  1.678e-016   -15.733   -15.775    -0.042
   FeSO4+                1.609e-025  1.460e-025   -24.793   -24.836    -0.042
   Fe(SO4)2-             2.350e-031  2.132e-031   -30.629   -30.671    -0.042
   FeHSO4+2              7.269e-032  4.918e-032   -31.139   -31.308    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -15.08  -65.19  -50.11  Ba3(AsO4)2
Barite           -3.66  -13.63   -9.97  BaSO4
Birnessite      -27.53   16.07   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3



Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.55   -2.31   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.33   -2.80   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.29  -11.43   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.39   -9.97   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.78   36.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.46  -30.22   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.61  -42.82   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.48  -41.76   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.56  -44.95   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.47  -14.59   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.08  -87.79   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.55  -10.88    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.07   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.14   -7.33  -18.48  FeS2
Pyrochroite      -5.11   10.09   15.20  Mn(OH)2
Pyrolusite      -25.31   16.07   41.38  MnO2
Realgar          -3.35  -23.29  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.41  -14.59   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 54.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.080e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.53   16.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.769e-002 -2.306e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.806e-003 -7.940e-004
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.144e-005  1.144e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  7.074e-004  7.074e-004
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.534e-004  Surface charge, eq

Hfo_s         
 4.903e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.861e-006       0.788  3.861e-006      -5.413
Hfo_sOHCa+2      9.248e-007       0.189  9.249e-007      -6.034
Hfo_sOFe+        9.478e-008       0.019  9.479e-008      -7.023
Hfo_sOH2+        1.523e-008       0.003  1.523e-008      -7.817
Hfo_sOH          6.216e-009       0.001  6.216e-009      -8.206
Hfo_sOHBa+2      6.356e-010       0.000  6.356e-010      -9.197
Hfo_sO-          5.812e-011       0.000  5.812e-011     -10.236

Hfo           
 1.534e-004  Surface charge, eq

Hfo_w         
 1.961e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.164e-004       0.594  1.164e-004      -3.934
Hfo_wOH          4.752e-005       0.242  4.752e-005      -4.323
Hfo_wOMn+        2.345e-005       0.120  2.345e-005      -4.630
Hfo_wOFe+        6.762e-006       0.034  6.762e-006      -5.170
Hfo_wOCa+        8.516e-007       0.004  8.516e-007      -6.070
Hfo_wOMg+        5.251e-007       0.003  5.251e-007      -6.280
Hfo_wO-          4.443e-007       0.002  4.443e-007      -6.352
Hfo_wOFeOH       1.448e-007       0.001  1.448e-007      -6.839
Hfo_wH2AsO3      9.023e-009       0.000  9.023e-009      -8.045
Hfo_wSO4-        2.360e-011       0.000  2.361e-011     -10.627
Hfo_wOHSO4-2     1.922e-011       0.000  1.922e-011     -10.716
Hfo_wOBa+        8.460e-012       0.000  8.460e-012     -11.073
Hfo_wOHAsO4-3    2.188e-017       0.000  2.188e-017     -16.660



Hfo_wHAsO4-      2.941e-018       0.000  2.941e-018     -17.532
Hfo_wH2AsO4      2.331e-019       0.000  2.332e-019     -18.632

Mno           
 4.166e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.702e-025       0.000  6.702e-025     -24.174
Mno_O3HMn+       1.157e-026       0.000  1.157e-026     -25.937
Mno_O3Ca         4.158e-027       0.000  4.159e-027     -26.381
Mno_O3-2         3.616e-027       0.000  3.616e-027     -26.442
Mno_O3H-         1.564e-028       0.000  1.564e-028     -27.806
Mno_O3Na-        7.552e-029       0.000  7.552e-029     -28.122
Mno_O3HCa+       6.261e-029       0.000  6.262e-029     -28.203
Mno_O3Mg         5.483e-029       0.000  5.483e-029     -28.261
Mno_O3Ba         1.944e-029       0.000  1.944e-029     -28.711
Mno_O3HMg+       5.591e-031       0.000  5.591e-031     -30.253
Mno_O3HBa+       5.236e-031       0.000  5.236e-031     -30.281
Mno_O3HNa        3.048e-031       0.000  3.048e-031     -30.516
Mno_O3H2         5.082e-033       0.000  5.082e-033     -32.294
Mno_O3H3+        4.418e-038       0.000  4.418e-038     -37.355
Mno_O3H3Cl       1.087e-040       0.000  1.087e-040     -39.964

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.219e-007  3.219e-007
Ba               5.452e-007  5.452e-007
C                1.295e-002  1.295e-002
Ca               2.458e-003  2.458e-003
Cl               9.873e-005  9.873e-005
Fe               8.056e-005  8.055e-005
K                1.893e-005  1.893e-005
Mg               8.434e-005  8.434e-005
Mn               4.294e-004  4.294e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance
                                       pe  =  -3.915      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.834e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.598e-003
                       Total CO2 (mol/kg)  =  7.978e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.540e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.90
                               Iterations  =  34
                                  Total H  = 1.110353e+002
                                  Total O  = 5.552677e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.370e-007  1.257e-007    -6.863    -6.901    -0.037
   OH-                   8.782e-008  7.965e-008    -7.056    -7.099    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.219e-007



   AsS(OH)(HS)-          3.212e-007  2.913e-007    -6.493    -6.536    -0.042
   H3AsO3                7.371e-010  7.386e-010    -9.133    -9.132     0.001
   H2AsO3-               4.588e-012  4.161e-012   -11.338   -11.381    -0.042
   As3S4(HS)2-           6.826e-016  6.191e-016   -15.166   -15.208    -0.042
   H4AsO3+               5.069e-017  4.598e-017   -16.295   -16.337    -0.042
   HAsO3-2               9.765e-020  6.608e-020   -19.010   -19.180    -0.170
   AsO3-3                2.527e-028  1.049e-028   -27.597   -27.979    -0.382
As(5)           2.366e-018
   H2AsO4-               1.361e-018  1.234e-018   -17.866   -17.909    -0.042
   HAsO4-2               1.004e-018  6.797e-019   -17.998   -18.168    -0.170
   H3AsO4                3.089e-023  3.095e-023   -22.510   -22.509     0.001
   AsO4-3                2.916e-023  1.211e-023   -22.535   -22.917    -0.382
Ba              5.452e-007
   Ba+2                  5.240e-007  3.545e-007    -6.281    -6.450    -0.170
   BaHCO3+               2.086e-008  1.892e-008    -7.681    -7.723    -0.042
   BaCO3                 3.798e-010  3.806e-010    -9.420    -9.420     0.001
   BaSO4                 1.163e-011  1.166e-011   -10.934   -10.933     0.001
   BaOH+                 1.054e-013  9.558e-014   -12.977   -13.020    -0.042
C(-4)           4.976e-003
   CH4                   4.976e-003  4.986e-003    -2.303    -2.302     0.001
C(4)            7.978e-003
   HCO3-                 6.119e-003  5.567e-003    -2.213    -2.254    -0.041
   CO2                   1.570e-003  1.573e-003    -2.804    -2.803     0.001
   CaHCO3+               1.248e-004  1.132e-004    -3.904    -3.946    -0.042
   MnHCO3+               1.073e-004  9.728e-005    -3.970    -4.012    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.048e-005  9.507e-006    -4.980    -5.022    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.970e-006  3.601e-006    -5.401    -5.444    -0.042
   CO3-2                 3.032e-006  2.078e-006    -5.518    -5.682    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.156e-007  6.168e-007    -6.211    -6.210     0.001
   MgCO3                 1.094e-007  1.096e-007    -6.961    -6.960     0.001
   BaHCO3+               2.086e-008  1.892e-008    -7.681    -7.723    -0.042
   NaCO3-                8.405e-009  7.623e-009    -8.075    -8.118    -0.042
   BaCO3                 3.798e-010  3.806e-010    -9.420    -9.420     0.001
Ca              2.458e-003
   Ca+2                  2.328e-003  1.594e-003    -2.633    -2.797    -0.164
   CaHCO3+               1.248e-004  1.132e-004    -3.904    -3.946    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.082e-008  2.086e-008    -7.681    -7.681     0.001
   CaOH+                 2.321e-009  2.105e-009    -8.634    -8.677    -0.042
   CaHSO4+               1.693e-014  1.536e-014   -13.771   -13.814    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.934e-005    -4.006    -4.049    -0.043
   MnCl+                 7.867e-008  7.135e-008    -7.104    -7.147    -0.042
   FeCl+                 2.322e-009  2.106e-009    -8.634    -8.677    -0.042
   MnCl2                 2.777e-012  2.783e-012   -11.556   -11.556     0.001
   MnCl3-                7.549e-017  6.846e-017   -16.122   -16.165    -0.042
   FeCl+2                7.914e-025  5.355e-025   -24.102   -24.271    -0.170
   FeCl2+                2.356e-028  2.137e-028   -27.628   -27.670    -0.042
   FeCl3                 1.905e-033  1.909e-033   -32.720   -32.719     0.001
Fe(2)           8.056e-005
   Fe(HS)2               4.366e-005  4.375e-005    -4.360    -4.359     0.001
   Fe+2                  2.524e-005  1.708e-005    -4.598    -4.768    -0.170
   FeHCO3+               1.048e-005  9.507e-006    -4.980    -5.022    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.816e-007  2.554e-007    -6.550    -6.593    -0.042
   FeOH+                 4.737e-008  4.296e-008    -7.324    -7.367    -0.042
   FeCl+                 2.322e-009  2.106e-009    -8.634    -8.677    -0.042
   FeSO4                 1.988e-010  1.992e-010    -9.702    -9.701     0.001
   Fe(OH)2               2.904e-012  2.909e-012   -11.537   -11.536     0.001
   Fe(OH)3-              9.483e-016  8.600e-016   -15.023   -15.065    -0.042
   FeHSO4+               1.814e-016  1.645e-016   -15.741   -15.784    -0.042
Fe(3)           5.733e-014
   Fe(OH)2+              2.962e-014  2.686e-014   -13.528   -13.571    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001



   Fe(OH)4-              2.203e-016  1.998e-016   -15.657   -15.699    -0.042
   FeOH+2                1.507e-017  1.020e-017   -16.822   -16.992    -0.170
   Fe+3                  4.780e-022  1.985e-022   -21.321   -21.702    -0.382
   FeCl+2                7.914e-025  5.355e-025   -24.102   -24.271    -0.170
   FeSO4+                1.574e-025  1.428e-025   -24.803   -24.845    -0.042
   FeCl2+                2.356e-028  2.137e-028   -27.628   -27.670    -0.042
   Fe(SO4)2-             2.259e-031  2.049e-031   -30.646   -30.689    -0.042
   FeHSO4+2              7.098e-032  4.803e-032   -31.149   -31.318    -0.170
   Fe2(OH)2+4            1.335e-032  2.798e-033   -31.875   -32.553    -0.679
   FeCl3                 1.905e-033  1.909e-033   -32.720   -32.719     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.744   -43.804    -1.060
H(0)            1.506e-009
   H2                    7.529e-010  7.544e-010    -9.123    -9.122     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 8.710e-012  7.899e-012   -11.060   -11.102    -0.042
Mg              8.434e-005
   Mg+2                  8.026e-005  5.528e-005    -4.096    -4.257    -0.162
   MgHCO3+               3.970e-006  3.601e-006    -5.401    -5.444    -0.042
   MgCO3                 1.094e-007  1.096e-007    -6.961    -6.960     0.001
   MgOH+                 1.761e-009  1.597e-009    -8.754    -8.797    -0.042
   MgSO4                 8.483e-010  8.500e-010    -9.071    -9.071     0.001
Mn(2)           4.294e-004
   Mn+2                  2.897e-004  1.961e-004    -3.538    -3.708    -0.170
   MnHCO3+               1.073e-004  9.728e-005    -3.970    -4.012    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.867e-008  7.135e-008    -7.104    -7.147    -0.042
   MnOH+                 4.421e-008  4.010e-008    -7.354    -7.397    -0.042
   MnSO4                 2.282e-009  2.287e-009    -8.642    -8.641     0.001
   MnCl2                 2.777e-012  2.783e-012   -11.556   -11.556     0.001
   MnCl3-                7.549e-017  6.846e-017   -16.122   -16.165    -0.042
   Mn(OH)3-              1.726e-018  1.565e-018   -17.763   -17.805    -0.042
Mn(3)           1.776e-033
   Mn+3                  1.776e-033  7.375e-034   -32.751   -33.132    -0.382
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.430   -82.600    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.856   -95.899    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.705    -0.042
   NaHCO3                6.156e-007  6.168e-007    -6.211    -6.210     0.001
   NaCO3-                8.405e-009  7.623e-009    -8.075    -8.118    -0.042
   NaSO4-                7.141e-011  6.477e-011   -10.146   -10.189    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.136   -74.135     0.001
S(-2)           2.083e-004
   HS-                   5.911e-005  5.361e-005    -4.228    -4.271    -0.042
   H2S                   5.878e-005  5.890e-005    -4.231    -4.230     0.001
   Fe(HS)2               4.366e-005  4.375e-005    -4.360    -4.359     0.001
   AsS(OH)(HS)-          3.212e-007  2.913e-007    -6.493    -6.536    -0.042
   Fe(HS)3-              2.816e-007  2.554e-007    -6.550    -6.593    -0.042
   S5-2                  1.496e-007  1.084e-007    -6.825    -6.965    -0.140
   S4-2                  8.860e-008  6.326e-008    -7.053    -7.199    -0.146
   S6-2                  7.635e-008  5.612e-008    -7.117    -7.251    -0.134
   S-2                   7.616e-011  5.154e-011   -10.118   -10.288    -0.170
   S3-2                  3.175e-011  2.229e-011   -10.498   -10.652    -0.154
   S2-2                  1.826e-012  1.265e-012   -11.738   -11.898    -0.159
   As3S4(HS)2-           6.826e-016  6.191e-016   -15.166   -15.208    -0.042
S(6)            1.204e-007
   SO4-2                 9.618e-008  6.559e-008    -7.017    -7.183    -0.166
   CaSO4                 2.082e-008  2.086e-008    -7.681    -7.681     0.001
   MnSO4                 2.282e-009  2.287e-009    -8.642    -8.641     0.001
   MgSO4                 8.483e-010  8.500e-010    -9.071    -9.071     0.001
   FeSO4                 1.988e-010  1.992e-010    -9.702    -9.701     0.001
   NaSO4-                7.141e-011  6.477e-011   -10.146   -10.189    -0.042
   BaSO4                 1.163e-011  1.166e-011   -10.934   -10.933     0.001
   KSO4-                 8.710e-012  7.899e-012   -11.060   -11.102    -0.042



   HSO4-                 8.835e-013  8.013e-013   -12.054   -12.096    -0.042
   CaHSO4+               1.693e-014  1.536e-014   -13.771   -13.814    -0.042
   FeHSO4+               1.814e-016  1.645e-016   -15.741   -15.784    -0.042
   FeSO4+                1.574e-025  1.428e-025   -24.803   -24.845    -0.042
   Fe(SO4)2-             2.259e-031  2.049e-031   -30.646   -30.689    -0.042
   FeHSO4+2              7.098e-032  4.803e-032   -31.149   -31.318    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.62   -9.98   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite        -10.00   -0.40    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.02    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.66  -13.63   -9.97  BaSO4
Birnessite      -27.53   16.07   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.56   -2.30   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.80   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.30  -11.44   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.40   -9.98   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.78   36.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.45  -30.22   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.40  -43.23   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.62  -42.83   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.49  -41.77   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.58  -44.97   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.48  -14.60   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.10  -87.81   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.56  -10.89    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.07   42.56  MnO2
O2(g)           -71.24  -74.14   -2.89  O2



Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.80   11.00   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -5.11   10.09   15.20  Mn(OH)2
Pyrolusite      -25.31   16.07   41.38  MnO2
Realgar          -3.35  -23.29  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.42  -14.59   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 55.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.100e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.770e-002 -2.304e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.683e-003 -9.169e-004
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.210e-005  1.210e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  8.304e-004  8.304e-004
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.514e-004  Surface charge, eq

Hfo_s         
 4.842e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.814e-006       0.788  3.814e-006      -5.419
Hfo_sOHCa+2      9.122e-007       0.188  9.122e-007      -6.040
Hfo_sOFe+        9.362e-008       0.019  9.362e-008      -7.029
Hfo_sOH2+        1.501e-008       0.003  1.501e-008      -7.824
Hfo_sOH          6.134e-009       0.001  6.134e-009      -8.212
Hfo_sOHBa+2      6.273e-010       0.000  6.274e-010      -9.202



Hfo_sO-          5.744e-011       0.000  5.744e-011     -10.241

Hfo           
 1.514e-004  Surface charge, eq

Hfo_w         
 1.937e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.149e-004       0.593  1.149e-004      -3.940
Hfo_wOH          4.696e-005       0.242  4.696e-005      -4.328
Hfo_wOMn+        2.319e-005       0.120  2.319e-005      -4.635
Hfo_wOFe+        6.688e-006       0.035  6.688e-006      -5.175
Hfo_wOCa+        8.423e-007       0.004  8.424e-007      -6.075
Hfo_wOMg+        5.198e-007       0.003  5.198e-007      -6.284
Hfo_wO-          4.397e-007       0.002  4.397e-007      -6.357
Hfo_wOFeOH       1.434e-007       0.001  1.434e-007      -6.843
Hfo_wH2AsO3      8.925e-009       0.000  8.925e-009      -8.049
Hfo_wSO4-        2.289e-011       0.000  2.289e-011     -10.640
Hfo_wOHSO4-2     1.866e-011       0.000  1.867e-011     -10.729
Hfo_wOBa+        8.374e-012       0.000  8.374e-012     -11.077
Hfo_wOHAsO4-3    2.163e-017       0.000  2.163e-017     -16.665
Hfo_wHAsO4-      2.899e-018       0.000  2.899e-018     -17.538
Hfo_wH2AsO4      2.295e-019       0.000  2.295e-019     -18.639

Mno           
 1.928e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.118e-024       0.000  3.118e-024     -23.506
Mno_O3HMn+       5.372e-026       0.000  5.372e-026     -25.270
Mno_O3Ca         1.934e-026       0.000  1.934e-026     -25.713
Mno_O3-2         1.683e-026       0.000  1.683e-026     -25.774
Mno_O3H-         7.270e-028       0.000  7.270e-028     -27.138
Mno_O3Na-        3.515e-028       0.000  3.515e-028     -27.454
Mno_O3HCa+       2.908e-028       0.000  2.908e-028     -27.536
Mno_O3Mg         2.553e-028       0.000  2.553e-028     -27.593
Mno_O3Ba         9.050e-029       0.000  9.050e-029     -28.043
Mno_O3HMg+       2.599e-030       0.000  2.599e-030     -29.585
Mno_O3HBa+       2.434e-030       0.000  2.434e-030     -29.614
Mno_O3HNa        1.417e-030       0.000  1.417e-030     -29.849
Mno_O3H2         2.358e-032       0.000  2.358e-032     -31.627
Mno_O3H3+        2.047e-037       0.000  2.047e-037     -36.689
Mno_O3H3Cl       5.037e-040       0.000  5.037e-040     -39.298

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.220e-007  3.220e-007
Ba               5.452e-007  5.452e-007
C                1.303e-002  1.303e-002
Ca               2.457e-003  2.457e-003
Cl               9.873e-005  9.873e-005
Fe               8.054e-005  8.054e-005
K                1.893e-005  1.893e-005
Mg               8.435e-005  8.434e-005
Mn               4.291e-004  4.290e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.901      Charge balance



                                       pe  =  -3.916      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.828e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.592e-003
                       Total CO2 (mol/kg)  =  7.968e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.520e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.88
                               Iterations  =  34
                                  Total H  = 1.110359e+002
                                  Total O  = 5.552684e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.368e-007  1.255e-007    -6.864    -6.901    -0.037
   OH-                   8.795e-008  7.977e-008    -7.056    -7.098    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.220e-007
   AsS(OH)(HS)-          3.213e-007  2.914e-007    -6.493    -6.536    -0.042
   H3AsO3                7.377e-010  7.392e-010    -9.132    -9.131     0.001
   H2AsO3-               4.599e-012  4.171e-012   -11.337   -11.380    -0.042
   As3S4(HS)2-           6.812e-016  6.179e-016   -15.167   -15.209    -0.042
   H4AsO3+               5.066e-017  4.595e-017   -16.295   -16.338    -0.042
   HAsO3-2               9.802e-020  6.633e-020   -19.009   -19.178    -0.170
   AsO3-3                2.539e-028  1.055e-028   -27.595   -27.977    -0.382
As(5)           2.361e-018
   H2AsO4-               1.358e-018  1.231e-018   -17.867   -17.910    -0.042
   HAsO4-2               1.003e-018  6.790e-019   -17.999   -18.168    -0.170
   H3AsO4                3.077e-023  3.083e-023   -22.512   -22.511     0.001
   AsO4-3                2.917e-023  1.212e-023   -22.535   -22.917    -0.382
Ba              5.452e-007
   Ba+2                  5.240e-007  3.546e-007    -6.281    -6.450    -0.170
   BaHCO3+               2.084e-008  1.891e-008    -7.681    -7.723    -0.042
   BaCO3                 3.801e-010  3.809e-010    -9.420    -9.419     0.001
   BaSO4                 1.143e-011  1.146e-011   -10.942   -10.941     0.001
   BaOH+                 1.056e-013  9.574e-014   -12.977   -13.019    -0.042
C(-4)           5.061e-003
   CH4                   5.061e-003  5.071e-003    -2.296    -2.295     0.001
C(4)            7.968e-003
   HCO3-                 6.113e-003  5.562e-003    -2.214    -2.255    -0.041
   CO2                   1.566e-003  1.569e-003    -2.805    -2.804     0.001
   CaHCO3+               1.246e-004  1.130e-004    -3.904    -3.947    -0.042
   MnHCO3+               1.071e-004  9.714e-005    -3.970    -4.013    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.047e-005  9.492e-006    -4.980    -5.023    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.967e-006  3.598e-006    -5.401    -5.444    -0.042
   CO3-2                 3.033e-006  2.079e-006    -5.518    -5.682    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.150e-007  6.163e-007    -6.211    -6.210     0.001
   MgCO3                 1.095e-007  1.097e-007    -6.961    -6.960     0.001
   BaHCO3+               2.084e-008  1.891e-008    -7.681    -7.723    -0.042
   NaCO3-                8.410e-009  7.628e-009    -8.075    -8.118    -0.042
   BaCO3                 3.801e-010  3.809e-010    -9.420    -9.419     0.001
Ca              2.457e-003
   Ca+2                  2.326e-003  1.593e-003    -2.633    -2.798    -0.164
   CaHCO3+               1.246e-004  1.130e-004    -3.904    -3.947    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.045e-008  2.049e-008    -7.689    -7.688     0.001
   CaOH+                 2.323e-009  2.107e-009    -8.634    -8.676    -0.042
   CaHSO4+               1.661e-014  1.506e-014   -13.780   -13.822    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.934e-005    -4.006    -4.049    -0.043



   MnCl+                 7.863e-008  7.132e-008    -7.104    -7.147    -0.042
   FeCl+                 2.320e-009  2.105e-009    -8.634    -8.677    -0.042
   MnCl2                 2.776e-012  2.781e-012   -11.557   -11.556     0.001
   MnCl3-                7.545e-017  6.843e-017   -16.122   -16.165    -0.042
   FeCl+2                7.878e-025  5.332e-025   -24.104   -24.273    -0.170
   FeCl2+                2.346e-028  2.128e-028   -27.630   -27.672    -0.042
   FeCl3                 1.897e-033  1.901e-033   -32.722   -32.721     0.001
Fe(2)           8.054e-005
   Fe(HS)2               4.367e-005  4.376e-005    -4.360    -4.359     0.001
   Fe+2                  2.522e-005  1.707e-005    -4.598    -4.768    -0.170
   FeHCO3+               1.047e-005  9.492e-006    -4.980    -5.023    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.818e-007  2.556e-007    -6.550    -6.592    -0.042
   FeOH+                 4.741e-008  4.300e-008    -7.324    -7.367    -0.042
   FeCl+                 2.320e-009  2.105e-009    -8.634    -8.677    -0.042
   FeSO4                 1.952e-010  1.956e-010    -9.709    -9.709     0.001
   Fe(OH)2               2.911e-012  2.916e-012   -11.536   -11.535     0.001
   Fe(OH)3-              9.519e-016  8.634e-016   -15.021   -15.064    -0.042
   FeHSO4+               1.779e-016  1.613e-016   -15.750   -15.792    -0.042
Fe(3)           5.729e-014
   Fe(OH)2+              2.957e-014  2.682e-014   -13.529   -13.571    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.206e-016  2.001e-016   -15.656   -15.699    -0.042
   FeOH+2                1.502e-017  1.017e-017   -16.823   -16.993    -0.170
   Fe+3                  4.757e-022  1.976e-022   -21.323   -21.704    -0.382
   FeCl+2                7.878e-025  5.332e-025   -24.104   -24.273    -0.170
   FeSO4+                1.540e-025  1.397e-025   -24.812   -24.855    -0.042
   FeCl2+                2.346e-028  2.128e-028   -27.630   -27.672    -0.042
   Fe(SO4)2-             2.172e-031  1.970e-031   -30.663   -30.706    -0.042
   FeHSO4+2              6.934e-032  4.693e-032   -31.159   -31.329    -0.170
   Fe2(OH)2+4            1.326e-032  2.782e-033   -31.877   -32.556    -0.678
   FeCl3                 1.897e-033  1.901e-033   -32.722   -32.721     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.747   -43.807    -1.060
H(0)            1.513e-009
   H2                    7.565e-010  7.581e-010    -9.121    -9.120     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 8.560e-012  7.764e-012   -11.068   -11.110    -0.042
Mg              8.435e-005
   Mg+2                  8.027e-005  5.529e-005    -4.095    -4.257    -0.162
   MgHCO3+               3.967e-006  3.598e-006    -5.401    -5.444    -0.042
   MgCO3                 1.095e-007  1.097e-007    -6.961    -6.960     0.001
   MgOH+                 1.764e-009  1.600e-009    -8.754    -8.796    -0.042
   MgSO4                 8.339e-010  8.356e-010    -9.079    -9.078     0.001
Mn(2)           4.291e-004
   Mn+2                  2.895e-004  1.959e-004    -3.538    -3.708    -0.170
   MnHCO3+               1.071e-004  9.714e-005    -3.970    -4.013    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.863e-008  7.132e-008    -7.104    -7.147    -0.042
   MnOH+                 4.425e-008  4.013e-008    -7.354    -7.397    -0.042
   MnSO4                 2.242e-009  2.246e-009    -8.649    -8.649     0.001
   MnCl2                 2.776e-012  2.781e-012   -11.557   -11.556     0.001
   MnCl3-                7.545e-017  6.843e-017   -16.122   -16.165    -0.042
   Mn(OH)3-              1.732e-018  1.571e-018   -17.761   -17.804    -0.042
Mn(3)           1.767e-033
   Mn+3                  1.767e-033  7.342e-034   -32.753   -33.134    -0.382
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.432   -82.602    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.860   -95.902    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.705    -0.042
   NaHCO3                6.150e-007  6.163e-007    -6.211    -6.210     0.001
   NaCO3-                8.410e-009  7.628e-009    -8.075    -8.118    -0.042
   NaSO4-                7.019e-011  6.366e-011   -10.154   -10.196    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.141   -74.140     0.001



S(-2)           2.083e-004
   HS-                   5.914e-005  5.364e-005    -4.228    -4.271    -0.042
   H2S                   5.872e-005  5.884e-005    -4.231    -4.230     0.001
   Fe(HS)2               4.367e-005  4.376e-005    -4.360    -4.359     0.001
   AsS(OH)(HS)-          3.213e-007  2.914e-007    -6.493    -6.536    -0.042
   Fe(HS)3-              2.818e-007  2.556e-007    -6.550    -6.592    -0.042
   S5-2                  1.498e-007  1.086e-007    -6.824    -6.964    -0.140
   S4-2                  8.876e-008  6.338e-008    -7.052    -7.198    -0.146
   S6-2                  7.650e-008  5.623e-008    -7.116    -7.250    -0.134
   S-2                   7.630e-011  5.164e-011   -10.117   -10.287    -0.170
   S3-2                  3.180e-011  2.233e-011   -10.498   -10.651    -0.154
   S2-2                  1.830e-012  1.268e-012   -11.738   -11.897    -0.159
   As3S4(HS)2-           6.812e-016  6.179e-016   -15.167   -15.209    -0.042
S(6)            1.183e-007
   SO4-2                 9.452e-008  6.447e-008    -7.024    -7.191    -0.166
   CaSO4                 2.045e-008  2.049e-008    -7.689    -7.688     0.001
   MnSO4                 2.242e-009  2.246e-009    -8.649    -8.649     0.001
   MgSO4                 8.339e-010  8.356e-010    -9.079    -9.078     0.001
   FeSO4                 1.952e-010  1.956e-010    -9.709    -9.709     0.001
   NaSO4-                7.019e-011  6.366e-011   -10.154   -10.196    -0.042
   BaSO4                 1.143e-011  1.146e-011   -10.942   -10.941     0.001
   KSO4-                 8.560e-012  7.764e-012   -11.068   -11.110    -0.042
   HSO4-                 8.670e-013  7.864e-013   -12.062   -12.104    -0.042
   CaHSO4+               1.661e-014  1.506e-014   -13.780   -13.822    -0.042
   FeHSO4+               1.779e-016  1.613e-016   -15.750   -15.792    -0.042
   FeSO4+                1.540e-025  1.397e-025   -24.812   -24.855    -0.042
   Fe(SO4)2-             2.172e-031  1.970e-031   -30.663   -30.706    -0.042
   FeHSO4+2              6.934e-032  4.693e-032   -31.159   -31.329    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.63   -9.99   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.02    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.55  -18.09  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.67  -13.64   -9.97  BaSO4
Birnessite      -27.54   16.07   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.57   -2.29   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.80   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.31  -11.45   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.41   -9.99   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4



Hydromagnesite  -21.45  -30.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.42  -43.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.64  -42.85   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.51  -41.79   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.60  -44.99   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O
Mirabilite      -13.49  -14.60   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.13  -87.84   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.57  -10.90    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.07   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -5.11   10.09   15.20  Mn(OH)2
Pyrolusite      -25.31   16.07   41.38  MnO2
Realgar          -3.34  -23.29  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.42  -14.60   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 56.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.120e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004



Calcite              0.00   -8.48   -8.48   1.000e-001  9.770e-002 -2.302e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.560e-003 -1.040e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.275e-005  1.275e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  9.532e-004  9.532e-004
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.495e-004  Surface charge, eq

Hfo_s         
 4.780e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.767e-006       0.788  3.767e-006      -5.424
Hfo_sOHCa+2      8.995e-007       0.188  8.996e-007      -6.046
Hfo_sOFe+        9.246e-008       0.019  9.246e-008      -7.034
Hfo_sOH2+        1.479e-008       0.003  1.479e-008      -7.830
Hfo_sOH          6.053e-009       0.001  6.053e-009      -8.218
Hfo_sOHBa+2      6.191e-010       0.000  6.191e-010      -9.208
Hfo_sO-          5.676e-011       0.000  5.676e-011     -10.246

Hfo           
 1.495e-004  Surface charge, eq

Hfo_w         
 1.912e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.133e-004       0.593  1.133e-004      -3.946
Hfo_wOH          4.639e-005       0.243  4.640e-005      -4.334
Hfo_wOMn+        2.293e-005       0.120  2.293e-005      -4.640
Hfo_wOFe+        6.614e-006       0.035  6.614e-006      -5.180
Hfo_wOCa+        8.330e-007       0.004  8.330e-007      -6.079
Hfo_wOMg+        5.144e-007       0.003  5.144e-007      -6.289
Hfo_wO-          4.351e-007       0.002  4.351e-007      -6.361
Hfo_wOFeOH       1.421e-007       0.001  1.421e-007      -6.848
Hfo_wH2AsO3      8.825e-009       0.000  8.826e-009      -8.054
Hfo_wSO4-        2.220e-011       0.000  2.220e-011     -10.654
Hfo_wOHSO4-2     1.813e-011       0.000  1.813e-011     -10.742
Hfo_wOBa+        8.287e-012       0.000  8.287e-012     -11.082
Hfo_wOHAsO4-3    2.138e-017       0.000  2.138e-017     -16.670
Hfo_wHAsO4-      2.857e-018       0.000  2.857e-018     -17.544
Hfo_wH2AsO4      2.259e-019       0.000  2.259e-019     -18.646

Mno           
 2.185e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.550e-024       0.000  3.550e-024     -23.450
Mno_O3HMn+       6.109e-026       0.000  6.109e-026     -25.214
Mno_O3Ca         2.203e-026       0.000  2.203e-026     -25.657
Mno_O3-2         1.917e-026       0.000  1.918e-026     -25.717
Mno_O3H-         8.271e-028       0.000  8.271e-028     -27.082
Mno_O3Na-        4.005e-028       0.000  4.005e-028     -27.397
Mno_O3HCa+       3.307e-028       0.000  3.307e-028     -27.481
Mno_O3Mg         2.909e-028       0.000  2.909e-028     -27.536
Mno_O3Ba         1.031e-028       0.000  1.031e-028     -27.987
Mno_O3HMg+       2.957e-030       0.000  2.958e-030     -29.529
Mno_O3HBa+       2.769e-030       0.000  2.769e-030     -29.558
Mno_O3HNa        1.612e-030       0.000  1.612e-030     -29.793
Mno_O3H2         2.679e-032       0.000  2.679e-032     -31.572



Mno_O3H3+        2.322e-037       0.000  2.322e-037     -36.634
Mno_O3H3Cl       5.714e-040       0.000  5.714e-040     -39.243

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.221e-007  3.221e-007
Ba               5.452e-007  5.452e-007
C                1.310e-002  1.310e-002
Ca               2.455e-003  2.455e-003
Cl               9.873e-005  9.873e-005
Fe               8.052e-005  8.052e-005
K                1.893e-005  1.893e-005
Mg               8.435e-005  8.435e-005
Mn               4.287e-004  4.287e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.902      Charge balance
                                       pe  =  -3.918      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.821e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.586e-003
                       Total CO2 (mol/kg)  =  7.958e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.501e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.87
                               Iterations  =  45
                                  Total H  = 1.110364e+002
                                  Total O  = 5.552691e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.366e-007  1.253e-007    -6.865    -6.902    -0.037
   OH-                   8.807e-008  7.988e-008    -7.055    -7.098    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.221e-007
   AsS(OH)(HS)-          3.214e-007  2.915e-007    -6.493    -6.535    -0.042
   H3AsO3                7.384e-010  7.399e-010    -9.132    -9.131     0.001
   H2AsO3-               4.609e-012  4.181e-012   -11.336   -11.379    -0.042
   As3S4(HS)2-           6.799e-016  6.167e-016   -15.168   -15.210    -0.042
   H4AsO3+               5.063e-017  4.592e-017   -16.296   -16.338    -0.042
   HAsO3-2               9.838e-020  6.658e-020   -19.007   -19.177    -0.170
   AsO3-3                2.552e-028  1.060e-028   -27.593   -27.975    -0.381
As(5)           2.357e-018
   H2AsO4-               1.354e-018  1.229e-018   -17.868   -17.911    -0.042
   HAsO4-2               1.002e-018  6.784e-019   -17.999   -18.169    -0.170
   H3AsO4                3.065e-023  3.071e-023   -22.514   -22.513     0.001
   AsO4-3                2.917e-023  1.212e-023   -22.535   -22.916    -0.381
Ba              5.452e-007
   Ba+2                  5.240e-007  3.547e-007    -6.281    -6.450    -0.170
   BaHCO3+               2.083e-008  1.889e-008    -7.681    -7.724    -0.042
   BaCO3                 3.804e-010  3.811e-010    -9.420    -9.419     0.001
   BaSO4                 1.124e-011  1.127e-011   -10.949   -10.948     0.001
   BaOH+                 1.057e-013  9.590e-014   -12.976   -13.018    -0.042
C(-4)           5.145e-003
   CH4                   5.145e-003  5.156e-003    -2.289    -2.288     0.001
C(4)            7.958e-003
   HCO3-                 6.107e-003  5.557e-003    -2.214    -2.255    -0.041
   CO2                   1.563e-003  1.566e-003    -2.806    -2.805     0.001



   CaHCO3+               1.244e-004  1.129e-004    -3.905    -3.947    -0.042
   MnHCO3+               1.069e-004  9.699e-005    -3.971    -4.013    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.045e-005  9.479e-006    -4.981    -5.023    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.964e-006  3.596e-006    -5.402    -5.444    -0.042
   CO3-2                 3.035e-006  2.080e-006    -5.518    -5.682    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.145e-007  6.157e-007    -6.212    -6.211     0.001
   MgCO3                 1.096e-007  1.098e-007    -6.960    -6.959     0.001
   BaHCO3+               2.083e-008  1.889e-008    -7.681    -7.724    -0.042
   NaCO3-                8.414e-009  7.632e-009    -8.075    -8.117    -0.042
   BaCO3                 3.804e-010  3.811e-010    -9.420    -9.419     0.001
Ca              2.455e-003
   Ca+2                  2.325e-003  1.592e-003    -2.634    -2.798    -0.164
   CaHCO3+               1.244e-004  1.129e-004    -3.905    -3.947    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.010e-008  2.014e-008    -7.697    -7.696     0.001
   CaOH+                 2.325e-009  2.109e-009    -8.634    -8.676    -0.042
   CaHSO4+               1.629e-014  1.478e-014   -13.788   -13.830    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.934e-005    -4.006    -4.049    -0.043
   MnCl+                 7.859e-008  7.128e-008    -7.105    -7.147    -0.042
   FeCl+                 2.319e-009  2.104e-009    -8.635    -8.677    -0.042
   MnCl2                 2.774e-012  2.780e-012   -11.557   -11.556     0.001
   MnCl3-                7.541e-017  6.840e-017   -16.123   -16.165    -0.042
   FeCl+2                7.843e-025  5.309e-025   -24.106   -24.275    -0.170
   FeCl2+                2.336e-028  2.119e-028   -27.632   -27.674    -0.042
   FeCl3                 1.889e-033  1.893e-033   -32.724   -32.723     0.001
Fe(2)           8.052e-005
   Fe(HS)2               4.369e-005  4.378e-005    -4.360    -4.359     0.001
   Fe+2                  2.520e-005  1.706e-005    -4.599    -4.768    -0.170
   FeHCO3+               1.045e-005  9.479e-006    -4.981    -5.023    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.820e-007  2.558e-007    -6.550    -6.592    -0.042
   FeOH+                 4.745e-008  4.304e-008    -7.324    -7.366    -0.042
   FeCl+                 2.319e-009  2.104e-009    -8.635    -8.677    -0.042
   FeSO4                 1.918e-010  1.922e-010    -9.717    -9.716     0.001
   Fe(OH)2               2.917e-012  2.923e-012   -11.535   -11.534     0.001
   Fe(OH)3-              9.555e-016  8.667e-016   -15.020   -15.062    -0.042
   FeHSO4+               1.745e-016  1.583e-016   -15.758   -15.801    -0.042
Fe(3)           5.725e-014
   Fe(OH)2+              2.953e-014  2.679e-014   -13.530   -13.572    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.209e-016  2.004e-016   -15.656   -15.698    -0.042
   FeOH+2                1.498e-017  1.014e-017   -16.825   -16.994    -0.170
   Fe+3                  4.735e-022  1.968e-022   -21.325   -21.706    -0.381
   FeCl+2                7.843e-025  5.309e-025   -24.106   -24.275    -0.170
   FeSO4+                1.507e-025  1.367e-025   -24.822   -24.864    -0.042
   FeCl2+                2.336e-028  2.119e-028   -27.632   -27.674    -0.042
   Fe(SO4)2-             2.090e-031  1.896e-031   -30.680   -30.722    -0.042
   FeHSO4+2              6.777e-032  4.587e-032   -31.169   -31.338    -0.170
   Fe2(OH)2+4            1.318e-032  2.766e-033   -31.880   -32.558    -0.678
   FeCl3                 1.889e-033  1.893e-033   -32.724   -32.723     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.751   -43.810    -1.059
H(0)            1.520e-009
   H2                    7.601e-010  7.617e-010    -9.119    -9.118     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 8.415e-012  7.633e-012   -11.075   -11.117    -0.042
Mg              8.435e-005
   Mg+2                  8.027e-005  5.530e-005    -4.095    -4.257    -0.162
   MgHCO3+               3.964e-006  3.596e-006    -5.402    -5.444    -0.042
   MgCO3                 1.096e-007  1.098e-007    -6.960    -6.959     0.001
   MgOH+                 1.767e-009  1.602e-009    -8.753    -8.795    -0.042
   MgSO4                 8.199e-010  8.216e-010    -9.086    -9.085     0.001
Mn(2)           4.287e-004



   Mn+2                  2.894e-004  1.958e-004    -3.539    -3.708    -0.170
   MnHCO3+               1.069e-004  9.699e-005    -3.971    -4.013    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.859e-008  7.128e-008    -7.105    -7.147    -0.042
   MnOH+                 4.429e-008  4.017e-008    -7.354    -7.396    -0.042
   MnSO4                 2.203e-009  2.207e-009    -8.657    -8.656     0.001
   MnCl2                 2.774e-012  2.780e-012   -11.557   -11.556     0.001
   MnCl3-                7.541e-017  6.840e-017   -16.123   -16.165    -0.042
   Mn(OH)3-              1.739e-018  1.577e-018   -17.760   -17.802    -0.042
Mn(3)           1.759e-033
   Mn+3                  1.759e-033  7.310e-034   -32.755   -33.136    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.434   -82.604    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.863   -95.906    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.705    -0.042
   NaHCO3                6.145e-007  6.157e-007    -6.212    -6.211     0.001
   NaCO3-                8.414e-009  7.632e-009    -8.075    -8.117    -0.042
   NaSO4-                6.900e-011  6.258e-011   -10.161   -10.204    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.145   -74.144     0.001
S(-2)           2.083e-004
   HS-                   5.916e-005  5.366e-005    -4.228    -4.270    -0.042
   H2S                   5.866e-005  5.878e-005    -4.232    -4.231     0.001
   Fe(HS)2               4.369e-005  4.378e-005    -4.360    -4.359     0.001
   AsS(OH)(HS)-          3.214e-007  2.915e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.820e-007  2.558e-007    -6.550    -6.592    -0.042
   S5-2                  1.501e-007  1.088e-007    -6.824    -6.963    -0.140
   S4-2                  8.893e-008  6.350e-008    -7.051    -7.197    -0.146
   S6-2                  7.664e-008  5.634e-008    -7.116    -7.249    -0.134
   S-2                   7.644e-011  5.173e-011   -10.117   -10.286    -0.170
   S3-2                  3.186e-011  2.238e-011   -10.497   -10.650    -0.153
   S2-2                  1.833e-012  1.270e-012   -11.737   -11.896    -0.159
   As3S4(HS)2-           6.799e-016  6.167e-016   -15.168   -15.210    -0.042
S(6)            1.163e-007
   SO4-2                 9.291e-008  6.337e-008    -7.032    -7.198    -0.166
   CaSO4                 2.010e-008  2.014e-008    -7.697    -7.696     0.001
   MnSO4                 2.203e-009  2.207e-009    -8.657    -8.656     0.001
   MgSO4                 8.199e-010  8.216e-010    -9.086    -9.085     0.001
   FeSO4                 1.918e-010  1.922e-010    -9.717    -9.716     0.001
   NaSO4-                6.900e-011  6.258e-011   -10.161   -10.204    -0.042
   BaSO4                 1.124e-011  1.127e-011   -10.949   -10.948     0.001
   KSO4-                 8.415e-012  7.633e-012   -11.075   -11.117    -0.042
   HSO4-                 8.511e-013  7.719e-013   -12.070   -12.112    -0.042
   CaHSO4+               1.629e-014  1.478e-014   -13.788   -13.830    -0.042
   FeHSO4+               1.745e-016  1.583e-016   -15.758   -15.801    -0.042
   FeSO4+                1.507e-025  1.367e-025   -24.822   -24.864    -0.042
   Fe(SO4)2-             2.090e-031  1.896e-031   -30.680   -30.722    -0.042
   FeHSO4+2              6.777e-032  4.587e-032   -31.169   -31.338    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.00   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.25  -45.03    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.68  -13.65   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.57   -2.29   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.32  -11.46   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.42  -10.00   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.45  -30.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.43  -43.26   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.66  -42.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.53  -41.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.61  -45.00   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.50  -14.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.16  -87.87   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.58  -10.91    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.06   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -5.10   10.10   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.34  -23.29  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.43  -14.61   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 57.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.140e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.770e-002 -2.300e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  9.438e-003 -1.162e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.340e-005  1.340e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.076e-003  1.076e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.475e-004  Surface charge, eq

Hfo_s         
 4.719e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.719e-006       0.788  3.720e-006      -5.430
Hfo_sOHCa+2      8.870e-007       0.188  8.870e-007      -6.052
Hfo_sOFe+        9.130e-008       0.019  9.130e-008      -7.040
Hfo_sOH2+        1.457e-008       0.003  1.457e-008      -7.837
Hfo_sOH          5.971e-009       0.001  5.971e-009      -8.224
Hfo_sOHBa+2      6.109e-010       0.000  6.109e-010      -9.214
Hfo_sO-          5.608e-011       0.000  5.608e-011     -10.251

Hfo           
 1.475e-004  Surface charge, eq

Hfo_w         
 1.888e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.118e-004       0.592  1.118e-004      -3.952
Hfo_wOH          4.583e-005       0.243  4.583e-005      -4.339
Hfo_wOMn+        2.268e-005       0.120  2.268e-005      -4.644
Hfo_wOFe+        6.540e-006       0.035  6.540e-006      -5.184
Hfo_wOCa+        8.236e-007       0.004  8.237e-007      -6.084
Hfo_wOMg+        5.090e-007       0.003  5.090e-007      -6.293
Hfo_wO-          4.304e-007       0.002  4.304e-007      -6.366
Hfo_wOFeOH       1.407e-007       0.001  1.407e-007      -6.852
Hfo_wH2AsO3      8.726e-009       0.000  8.726e-009      -8.059
Hfo_wSO4-        2.154e-011       0.000  2.154e-011     -10.667
Hfo_wOHSO4-2     1.761e-011       0.000  1.761e-011     -10.754
Hfo_wOBa+        8.199e-012       0.000  8.200e-012     -11.086
Hfo_wOHAsO4-3    2.113e-017       0.000  2.113e-017     -16.675
Hfo_wHAsO4-      2.816e-018       0.000  2.816e-018     -17.550



Hfo_wH2AsO4      2.223e-019       0.000  2.223e-019     -18.653

Mno           
 4.065e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.638e-025       0.000  6.638e-025     -24.178
Mno_O3HMn+       1.141e-026       0.000  1.141e-026     -25.943
Mno_O3Ca         4.119e-027       0.000  4.119e-027     -26.385
Mno_O3-2         3.587e-027       0.000  3.587e-027     -26.445
Mno_O3H-         1.545e-028       0.000  1.545e-028     -27.811
Mno_O3Na-        7.492e-029       0.000  7.492e-029     -28.125
Mno_O3HCa+       6.174e-029       0.000  6.175e-029     -28.209
Mno_O3Mg         5.443e-029       0.000  5.443e-029     -28.264
Mno_O3Ba         1.930e-029       0.000  1.930e-029     -28.715
Mno_O3HMg+       5.526e-031       0.000  5.526e-031     -30.258
Mno_O3HBa+       5.174e-031       0.000  5.174e-031     -30.286
Mno_O3HNa        3.011e-031       0.000  3.011e-031     -30.521
Mno_O3H2         4.997e-033       0.000  4.997e-033     -32.301
Mno_O3H3+        4.325e-038       0.000  4.325e-038     -37.364
Mno_O3H3Cl       1.064e-040       0.000  1.064e-040     -39.973

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.222e-007  3.222e-007
Ba               5.452e-007  5.452e-007
C                1.318e-002  1.318e-002
Ca               2.453e-003  2.453e-003
Cl               9.873e-005  9.873e-005
Fe               8.051e-005  8.051e-005
K                1.893e-005  1.893e-005
Mg               8.436e-005  8.435e-005
Mn               4.284e-004  4.284e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.920      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.815e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.580e-003
                       Total CO2 (mol/kg)  =  7.948e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.481e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.86
                               Iterations  =  42
                                  Total H  = 1.110369e+002
                                  Total O  = 5.552698e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.364e-007  1.251e-007    -6.865    -6.903    -0.037
   OH-                   8.819e-008  8.000e-008    -7.055    -7.097    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.222e-007
   AsS(OH)(HS)-          3.215e-007  2.916e-007    -6.493    -6.535    -0.042



   H3AsO3                7.390e-010  7.405e-010    -9.131    -9.130     0.001
   H2AsO3-               4.620e-012  4.191e-012   -11.335   -11.378    -0.042
   As3S4(HS)2-           6.786e-016  6.156e-016   -15.168   -15.211    -0.042
   H4AsO3+               5.060e-017  4.590e-017   -16.296   -16.338    -0.042
   HAsO3-2               9.873e-020  6.683e-020   -19.006   -19.175    -0.169
   AsO3-3                2.565e-028  1.066e-028   -27.591   -27.972    -0.381
As(5)           2.353e-018
   H2AsO4-               1.351e-018  1.226e-018   -17.869   -17.912    -0.042
   HAsO4-2               1.001e-018  6.778e-019   -17.999   -18.169    -0.169
   H3AsO4                3.053e-023  3.059e-023   -22.515   -22.514     0.001
   AsO4-3                2.918e-023  1.213e-023   -22.535   -22.916    -0.381
Ba              5.452e-007
   Ba+2                  5.240e-007  3.547e-007    -6.281    -6.450    -0.169
   BaHCO3+               2.081e-008  1.888e-008    -7.682    -7.724    -0.042
   BaCO3                 3.806e-010  3.814e-010    -9.419    -9.419     0.001
   BaSO4                 1.106e-011  1.108e-011   -10.956   -10.955     0.001
   BaOH+                 1.059e-013  9.605e-014   -12.975   -13.017    -0.042
C(-4)           5.230e-003
   CH4                   5.230e-003  5.241e-003    -2.281    -2.281     0.001
C(4)            7.948e-003
   HCO3-                 6.102e-003  5.552e-003    -2.215    -2.256    -0.041
   CO2                   1.559e-003  1.562e-003    -2.807    -2.806     0.001
   CaHCO3+               1.243e-004  1.127e-004    -3.906    -3.948    -0.042
   MnHCO3+               1.068e-004  9.686e-005    -3.972    -4.014    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.044e-005  9.465e-006    -4.982    -5.024    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.962e-006  3.593e-006    -5.402    -5.444    -0.042
   CO3-2                 3.036e-006  2.081e-006    -5.518    -5.682    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.139e-007  6.152e-007    -6.212    -6.211     0.001
   MgCO3                 1.096e-007  1.099e-007    -6.960    -6.959     0.001
   BaHCO3+               2.081e-008  1.888e-008    -7.682    -7.724    -0.042
   NaCO3-                8.419e-009  7.636e-009    -8.075    -8.117    -0.042
   BaCO3                 3.806e-010  3.814e-010    -9.419    -9.419     0.001
Ca              2.453e-003
   Ca+2                  2.323e-003  1.592e-003    -2.634    -2.798    -0.164
   CaHCO3+               1.243e-004  1.127e-004    -3.906    -3.948    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.975e-008  1.979e-008    -7.704    -7.704     0.001
   CaOH+                 2.327e-009  2.111e-009    -8.633    -8.676    -0.042
   CaHSO4+               1.599e-014  1.451e-014   -13.796   -13.838    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.934e-005    -4.006    -4.049    -0.043
   MnCl+                 7.854e-008  7.124e-008    -7.105    -7.147    -0.042
   FeCl+                 2.318e-009  2.103e-009    -8.635    -8.677    -0.042
   MnCl2                 2.773e-012  2.779e-012   -11.557   -11.556     0.001
   MnCl3-                7.538e-017  6.837e-017   -16.123   -16.165    -0.042
   FeCl+2                7.809e-025  5.286e-025   -24.107   -24.277    -0.169
   FeCl2+                2.326e-028  2.110e-028   -27.633   -27.676    -0.042
   FeCl3                 1.881e-033  1.885e-033   -32.726   -32.725     0.001
Fe(2)           8.051e-005
   Fe(HS)2               4.371e-005  4.379e-005    -4.359    -4.359     0.001
   Fe+2                  2.519e-005  1.705e-005    -4.599    -4.768    -0.169
   FeHCO3+               1.044e-005  9.465e-006    -4.982    -5.024    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.823e-007  2.560e-007    -6.549    -6.592    -0.042
   FeOH+                 4.750e-008  4.308e-008    -7.323    -7.366    -0.042
   FeCl+                 2.318e-009  2.103e-009    -8.635    -8.677    -0.042
   FeSO4                 1.886e-010  1.889e-010    -9.725    -9.724     0.001
   Fe(OH)2               2.924e-012  2.930e-012   -11.534   -11.533     0.001
   Fe(OH)3-              9.591e-016  8.700e-016   -15.018   -15.060    -0.042
   FeHSO4+               1.713e-016  1.554e-016   -15.766   -15.809    -0.042
Fe(3)           5.720e-014
   Fe(OH)2+              2.949e-014  2.675e-014   -13.530   -13.573    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.212e-016  2.007e-016   -15.655   -15.698    -0.042



   FeOH+2                1.493e-017  1.011e-017   -16.826   -16.995    -0.169
   Fe+3                  4.714e-022  1.959e-022   -21.327   -21.708    -0.381
   FeCl+2                7.809e-025  5.286e-025   -24.107   -24.277    -0.169
   FeSO4+                1.476e-025  1.339e-025   -24.831   -24.873    -0.042
   FeCl2+                2.326e-028  2.110e-028   -27.633   -27.676    -0.042
   Fe(SO4)2-             2.012e-031  1.825e-031   -30.696   -30.739    -0.042
   FeHSO4+2              6.625e-032  4.485e-032   -31.179   -31.348    -0.169
   Fe2(OH)2+4            1.310e-032  2.750e-033   -31.883   -32.561    -0.678
   FeCl3                 1.881e-033  1.885e-033   -32.726   -32.725     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.754   -43.813    -1.059
H(0)            1.527e-009
   H2                    7.637e-010  7.652e-010    -9.117    -9.116     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 8.275e-012  7.506e-012   -11.082   -11.125    -0.042
Mg              8.436e-005
   Mg+2                  8.028e-005  5.531e-005    -4.095    -4.257    -0.162
   MgHCO3+               3.962e-006  3.593e-006    -5.402    -5.444    -0.042
   MgCO3                 1.096e-007  1.099e-007    -6.960    -6.959     0.001
   MgOH+                 1.769e-009  1.605e-009    -8.752    -8.795    -0.042
   MgSO4                 8.065e-010  8.081e-010    -9.093    -9.093     0.001
Mn(2)           4.284e-004
   Mn+2                  2.892e-004  1.957e-004    -3.539    -3.708    -0.169
   MnHCO3+               1.068e-004  9.686e-005    -3.972    -4.014    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.854e-008  7.124e-008    -7.105    -7.147    -0.042
   MnOH+                 4.433e-008  4.021e-008    -7.353    -7.396    -0.042
   MnSO4                 2.165e-009  2.169e-009    -8.665    -8.664     0.001
   MnCl2                 2.773e-012  2.779e-012   -11.557   -11.556     0.001
   MnCl3-                7.538e-017  6.837e-017   -16.123   -16.165    -0.042
   Mn(OH)3-              1.745e-018  1.583e-018   -17.758   -17.800    -0.042
Mn(3)           1.751e-033
   Mn+3                  1.751e-033  7.279e-034   -32.757   -33.138    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.436   -82.605    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.867   -95.909    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.705    -0.042
   NaHCO3                6.139e-007  6.152e-007    -6.212    -6.211     0.001
   NaCO3-                8.419e-009  7.636e-009    -8.075    -8.117    -0.042
   NaSO4-                6.785e-011  6.154e-011   -10.168   -10.211    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.149   -74.148     0.001
S(-2)           2.083e-004
   HS-                   5.919e-005  5.369e-005    -4.228    -4.270    -0.042
   H2S                   5.861e-005  5.872e-005    -4.232    -4.231     0.001
   Fe(HS)2               4.371e-005  4.379e-005    -4.359    -4.359     0.001
   AsS(OH)(HS)-          3.215e-007  2.916e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.823e-007  2.560e-007    -6.549    -6.592    -0.042
   S5-2                  1.504e-007  1.090e-007    -6.823    -6.962    -0.140
   S4-2                  8.908e-008  6.362e-008    -7.050    -7.196    -0.146
   S6-2                  7.677e-008  5.644e-008    -7.115    -7.248    -0.134
   S-2                   7.657e-011  5.183e-011   -10.116   -10.285    -0.169
   S3-2                  3.192e-011  2.242e-011   -10.496   -10.649    -0.153
   S2-2                  1.836e-012  1.272e-012   -11.736   -11.895    -0.159
   As3S4(HS)2-           6.786e-016  6.156e-016   -15.168   -15.211    -0.042
S(6)            1.143e-007
   SO4-2                 9.135e-008  6.232e-008    -7.039    -7.205    -0.166
   CaSO4                 1.975e-008  1.979e-008    -7.704    -7.704     0.001
   MnSO4                 2.165e-009  2.169e-009    -8.665    -8.664     0.001
   MgSO4                 8.065e-010  8.081e-010    -9.093    -9.093     0.001
   FeSO4                 1.886e-010  1.889e-010    -9.725    -9.724     0.001
   NaSO4-                6.785e-011  6.154e-011   -10.168   -10.211    -0.042
   BaSO4                 1.106e-011  1.108e-011   -10.956   -10.955     0.001
   KSO4-                 8.275e-012  7.506e-012   -11.082   -11.125    -0.042
   HSO4-                 8.357e-013  7.580e-013   -12.078   -12.120    -0.042



   CaHSO4+               1.599e-014  1.451e-014   -13.796   -13.838    -0.042
   FeHSO4+               1.713e-016  1.554e-016   -15.766   -15.809    -0.042
   FeSO4+                1.476e-025  1.339e-025   -24.831   -24.873    -0.042
   Fe(SO4)2-             2.012e-031  1.825e-031   -30.696   -30.739    -0.042
   FeHSO4+2              6.625e-032  4.485e-032   -31.179   -31.348    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.00   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.69  -13.66   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.32  -11.46   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.42  -10.00   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.45  -30.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.45  -43.28   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.67  -42.88   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.54  -41.82   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.63  -45.02   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.77  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.50  -14.62   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.18  -87.89   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.58  -10.91    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3



Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -5.10   10.10   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.34  -23.29  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.38  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.44  -14.62   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 58.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.160e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.770e-002 -2.299e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.315e-003 -1.285e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.404e-005  1.404e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.198e-003  1.198e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.456e-004  Surface charge, eq

Hfo_s         
 4.658e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.672e-006       0.788  3.672e-006      -5.435
Hfo_sOHCa+2      8.745e-007       0.188  8.745e-007      -6.058
Hfo_sOFe+        9.014e-008       0.019  9.014e-008      -7.045
Hfo_sOH2+        1.435e-008       0.003  1.435e-008      -7.843
Hfo_sOH          5.890e-009       0.001  5.890e-009      -8.230
Hfo_sOHBa+2      6.027e-010       0.000  6.027e-010      -9.220
Hfo_sO-          5.539e-011       0.000  5.540e-011     -10.257



Hfo           
 1.456e-004  Surface charge, eq

Hfo_w         
 1.863e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.103e-004       0.592  1.103e-004      -3.958
Hfo_wOH          4.527e-005       0.243  4.527e-005      -4.344
Hfo_wOMn+        2.242e-005       0.120  2.242e-005      -4.649
Hfo_wOFe+        6.465e-006       0.035  6.465e-006      -5.189
Hfo_wOCa+        8.142e-007       0.004  8.143e-007      -6.089
Hfo_wOMg+        5.036e-007       0.003  5.036e-007      -6.298
Hfo_wO-          4.257e-007       0.002  4.257e-007      -6.371
Hfo_wOFeOH       1.393e-007       0.001  1.393e-007      -6.856
Hfo_wH2AsO3      8.626e-009       0.000  8.626e-009      -8.064
Hfo_wSO4-        2.089e-011       0.000  2.089e-011     -10.680
Hfo_wOHSO4-2     1.711e-011       0.000  1.711e-011     -10.767
Hfo_wOBa+        8.111e-012       0.000  8.111e-012     -11.091
Hfo_wOHAsO4-3    2.088e-017       0.000  2.088e-017     -16.680
Hfo_wHAsO4-      2.775e-018       0.000  2.775e-018     -17.557
Hfo_wH2AsO4      2.187e-019       0.000  2.187e-019     -18.660

Mno           
 1.927e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.162e-024       0.000  3.162e-024     -23.500
Mno_O3HMn+       5.426e-026       0.000  5.426e-026     -25.266
Mno_O3Ca         1.962e-026       0.000  1.962e-026     -25.707
Mno_O3-2         1.710e-026       0.000  1.710e-026     -25.767
Mno_O3H-         7.354e-028       0.000  7.354e-028     -27.133
Mno_O3Na-        3.571e-028       0.000  3.571e-028     -27.447
Mno_O3HCa+       2.937e-028       0.000  2.937e-028     -27.532
Mno_O3Mg         2.595e-028       0.000  2.595e-028     -27.586
Mno_O3Ba         9.199e-029       0.000  9.199e-029     -28.036
Mno_O3HMg+       2.631e-030       0.000  2.631e-030     -29.580
Mno_O3HBa+       2.463e-030       0.000  2.463e-030     -29.609
Mno_O3HNa        1.433e-030       0.000  1.433e-030     -29.844
Mno_O3H2         2.375e-032       0.000  2.375e-032     -31.624
Mno_O3H3+        2.053e-037       0.000  2.053e-037     -36.688
Mno_O3H3Cl       5.052e-040       0.000  5.052e-040     -39.297

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.223e-007  3.223e-007
Ba               5.452e-007  5.452e-007
C                1.325e-002  1.325e-002
Ca               2.452e-003  2.452e-003
Cl               9.873e-005  9.873e-005
Fe               8.049e-005  8.049e-005
K                1.893e-005  1.893e-005
Mg               8.436e-005  8.436e-005
Mn               4.280e-004  4.280e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.903      Charge balance
                                       pe  =  -3.921      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  8.809e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.574e-003
                       Total CO2 (mol/kg)  =  7.939e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.462e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.84
                               Iterations  =  36
                                  Total H  = 1.110374e+002
                                  Total O  = 5.552705e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.362e-007  1.249e-007    -6.866    -6.903    -0.037
   OH-                   8.832e-008  8.011e-008    -7.054    -7.096    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.223e-007
   AsS(OH)(HS)-          3.216e-007  2.917e-007    -6.493    -6.535    -0.042
   H3AsO3                7.397e-010  7.412e-010    -9.131    -9.130     0.001
   H2AsO3-               4.630e-012  4.200e-012   -11.334   -11.377    -0.042
   As3S4(HS)2-           6.774e-016  6.145e-016   -15.169   -15.212    -0.042
   H4AsO3+               5.057e-017  4.588e-017   -16.296   -16.338    -0.042
   HAsO3-2               9.908e-020  6.708e-020   -19.004   -19.173    -0.169
   AsO3-3                2.577e-028  1.071e-028   -27.589   -27.970    -0.381
As(5)           2.348e-018
   H2AsO4-               1.348e-018  1.223e-018   -17.870   -17.913    -0.042
   HAsO4-2               1.000e-018  6.772e-019   -18.000   -18.169    -0.169
   H3AsO4                3.042e-023  3.048e-023   -22.517   -22.516     0.001
   AsO4-3                2.919e-023  1.213e-023   -22.535   -22.916    -0.381
Ba              5.452e-007
   Ba+2                  5.241e-007  3.548e-007    -6.281    -6.450    -0.169
   BaHCO3+               2.080e-008  1.886e-008    -7.682    -7.724    -0.042
   BaCO3                 3.809e-010  3.817e-010    -9.419    -9.418     0.001
   BaSO4                 1.088e-011  1.090e-011   -10.963   -10.963     0.001
   BaOH+                 1.061e-013  9.620e-014   -12.974   -13.017    -0.042
C(-4)           5.315e-003
   CH4                   5.315e-003  5.326e-003    -2.275    -2.274     0.001
C(4)            7.939e-003
   HCO3-                 6.096e-003  5.547e-003    -2.215    -2.256    -0.041
   CO2                   1.555e-003  1.558e-003    -2.808    -2.807     0.001
   CaHCO3+               1.241e-004  1.126e-004    -3.906    -3.949    -0.042
   MnHCO3+               1.066e-004  9.672e-005    -3.972    -4.014    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.042e-005  9.452e-006    -4.982    -5.024    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.959e-006  3.591e-006    -5.402    -5.445    -0.042
   CO3-2                 3.037e-006  2.082e-006    -5.518    -5.681    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.134e-007  6.146e-007    -6.212    -6.211     0.001
   MgCO3                 1.097e-007  1.099e-007    -6.960    -6.959     0.001
   BaHCO3+               2.080e-008  1.886e-008    -7.682    -7.724    -0.042
   NaCO3-                8.423e-009  7.640e-009    -8.075    -8.117    -0.042
   BaCO3                 3.809e-010  3.817e-010    -9.419    -9.418     0.001
Ca              2.452e-003
   Ca+2                  2.322e-003  1.591e-003    -2.634    -2.798    -0.164
   CaHCO3+               1.241e-004  1.126e-004    -3.906    -3.949    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.942e-008  1.946e-008    -7.712    -7.711     0.001
   CaOH+                 2.329e-009  2.113e-009    -8.633    -8.675    -0.042
   CaHSO4+               1.570e-014  1.424e-014   -13.804   -13.846    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.935e-005    -4.006    -4.049    -0.043
   MnCl+                 7.850e-008  7.121e-008    -7.105    -7.147    -0.042



   FeCl+                 2.317e-009  2.102e-009    -8.635    -8.677    -0.042
   MnCl2                 2.772e-012  2.777e-012   -11.557   -11.556     0.001
   MnCl3-                7.535e-017  6.835e-017   -16.123   -16.165    -0.042
   FeCl+2                7.775e-025  5.264e-025   -24.109   -24.279    -0.169
   FeCl2+                2.316e-028  2.101e-028   -27.635   -27.678    -0.042
   FeCl3                 1.873e-033  1.877e-033   -32.727   -32.727     0.001
Fe(2)           8.049e-005
   Fe(HS)2               4.372e-005  4.381e-005    -4.359    -4.358     0.001
   Fe+2                  2.517e-005  1.704e-005    -4.599    -4.769    -0.169
   FeHCO3+               1.042e-005  9.452e-006    -4.982    -5.024    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.825e-007  2.562e-007    -6.549    -6.591    -0.042
   FeOH+                 4.754e-008  4.312e-008    -7.323    -7.365    -0.042
   FeCl+                 2.317e-009  2.102e-009    -8.635    -8.677    -0.042
   FeSO4                 1.854e-010  1.857e-010    -9.732    -9.731     0.001
   Fe(OH)2               2.931e-012  2.937e-012   -11.533   -11.532     0.001
   Fe(OH)3-              9.626e-016  8.732e-016   -15.017   -15.059    -0.042
   FeHSO4+               1.682e-016  1.525e-016   -15.774   -15.817    -0.042
Fe(3)           5.716e-014
   Fe(OH)2+              2.945e-014  2.671e-014   -13.531   -13.573    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.215e-016  2.010e-016   -15.655   -15.697    -0.042
   FeOH+2                1.489e-017  1.008e-017   -16.827   -16.997    -0.169
   Fe+3                  4.693e-022  1.951e-022   -21.329   -21.710    -0.381
   FeCl+2                7.775e-025  5.264e-025   -24.109   -24.279    -0.169
   FeSO4+                1.446e-025  1.311e-025   -24.840   -24.882    -0.042
   FeCl2+                2.316e-028  2.101e-028   -27.635   -27.678    -0.042
   Fe(SO4)2-             1.939e-031  1.758e-031   -30.713   -30.755    -0.042
   FeHSO4+2              6.479e-032  4.387e-032   -31.188   -31.358    -0.169
   Fe2(OH)2+4            1.302e-032  2.735e-033   -31.885   -32.563    -0.678
   FeCl3                 1.873e-033  1.877e-033   -32.727   -32.727     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.758   -43.816    -1.059
H(0)            1.534e-009
   H2                    7.672e-010  7.687e-010    -9.115    -9.114     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 8.139e-012  7.383e-012   -11.089   -11.132    -0.042
Mg              8.436e-005
   Mg+2                  8.029e-005  5.533e-005    -4.095    -4.257    -0.162
   MgHCO3+               3.959e-006  3.591e-006    -5.402    -5.445    -0.042
   MgCO3                 1.097e-007  1.099e-007    -6.960    -6.959     0.001
   MgOH+                 1.772e-009  1.607e-009    -8.751    -8.794    -0.042
   MgSO4                 7.934e-010  7.950e-010    -9.100    -9.100     0.001
Mn(2)           4.280e-004
   Mn+2                  2.890e-004  1.956e-004    -3.539    -3.709    -0.169
   MnHCO3+               1.066e-004  9.672e-005    -3.972    -4.014    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.850e-008  7.121e-008    -7.105    -7.147    -0.042
   MnOH+                 4.436e-008  4.024e-008    -7.353    -7.395    -0.042
   MnSO4                 2.128e-009  2.133e-009    -8.672    -8.671     0.001
   MnCl2                 2.772e-012  2.777e-012   -11.557   -11.556     0.001
   MnCl3-                7.535e-017  6.835e-017   -16.123   -16.165    -0.042
   Mn(OH)3-              1.752e-018  1.589e-018   -17.757   -17.799    -0.042
Mn(3)           1.743e-033
   Mn+3                  1.743e-033  7.248e-034   -32.759   -33.140    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.438   -82.607    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.870   -95.912    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.705    -0.042
   NaHCO3                6.134e-007  6.146e-007    -6.212    -6.211     0.001
   NaCO3-                8.423e-009  7.640e-009    -8.075    -8.117    -0.042
   NaSO4-                6.674e-011  6.054e-011   -10.176   -10.218    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.153   -74.152     0.001
S(-2)           2.083e-004



   HS-                   5.921e-005  5.371e-005    -4.228    -4.270    -0.042
   H2S                   5.855e-005  5.867e-005    -4.232    -4.232     0.001
   Fe(HS)2               4.372e-005  4.381e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          3.216e-007  2.917e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.825e-007  2.562e-007    -6.549    -6.591    -0.042
   S5-2                  1.507e-007  1.092e-007    -6.822    -6.962    -0.140
   S4-2                  8.924e-008  6.374e-008    -7.049    -7.196    -0.146
   S6-2                  7.691e-008  5.654e-008    -7.114    -7.248    -0.134
   S-2                   7.670e-011  5.193e-011   -10.115   -10.285    -0.169
   S3-2                  3.197e-011  2.246e-011   -10.495   -10.649    -0.153
   S2-2                  1.839e-012  1.275e-012   -11.735   -11.895    -0.159
   As3S4(HS)2-           6.774e-016  6.145e-016   -15.169   -15.212    -0.042
S(6)            1.125e-007
   SO4-2                 8.984e-008  6.130e-008    -7.047    -7.213    -0.166
   CaSO4                 1.942e-008  1.946e-008    -7.712    -7.711     0.001
   MnSO4                 2.128e-009  2.133e-009    -8.672    -8.671     0.001
   MgSO4                 7.934e-010  7.950e-010    -9.100    -9.100     0.001
   FeSO4                 1.854e-010  1.857e-010    -9.732    -9.731     0.001
   NaSO4-                6.674e-011  6.054e-011   -10.176   -10.218    -0.042
   BaSO4                 1.088e-011  1.090e-011   -10.963   -10.963     0.001
   KSO4-                 8.139e-012  7.383e-012   -11.089   -11.132    -0.042
   HSO4-                 8.208e-013  7.445e-013   -12.086   -12.128    -0.042
   CaHSO4+               1.570e-014  1.424e-014   -13.804   -13.846    -0.042
   FeHSO4+               1.682e-016  1.525e-016   -15.774   -15.817    -0.042
   FeSO4+                1.446e-025  1.311e-025   -24.840   -24.882    -0.042
   Fe(SO4)2-             1.939e-031  1.758e-031   -30.713   -30.755    -0.042
   FeHSO4+2              6.479e-032  4.387e-032   -31.188   -31.358    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.65  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.54  -18.08  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.69  -13.66   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.59   -2.27   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.33  -11.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.65  -45.03  Fe3S4
Gypsum           -5.43  -10.01   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.30  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.44  -30.21   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.47  -43.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.69  -42.90   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.56  -41.84   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.77  -11.98   -2.21  FeSO4:7H2O
Mirabilite      -13.51  -14.62   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.21  -87.92   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.88   -1.08    3.80  MnS
MnSO4           -13.59  -10.92    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.06   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.34  -18.48  FeS2
Pyrochroite      -5.10   10.10   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.34  -23.29  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.44  -14.62   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 59.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.180e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.770e-002 -2.297e-003



Goethite            -0.00   -1.00   -1.00   1.060e-002  9.193e-003 -1.407e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.468e-005  1.468e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.321e-003  1.321e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.436e-004  Surface charge, eq

Hfo_s         
 4.597e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.625e-006       0.789  3.625e-006      -5.441
Hfo_sOHCa+2      8.620e-007       0.188  8.621e-007      -6.064
Hfo_sOFe+        8.898e-008       0.019  8.898e-008      -7.051
Hfo_sOH2+        1.413e-008       0.003  1.413e-008      -7.850
Hfo_sOH          5.809e-009       0.001  5.809e-009      -8.236
Hfo_sOHBa+2      5.945e-010       0.000  5.945e-010      -9.226
Hfo_sO-          5.471e-011       0.000  5.471e-011     -10.262

Hfo           
 1.436e-004  Surface charge, eq

Hfo_w         
 1.839e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.087e-004       0.591  1.087e-004      -3.964
Hfo_wOH          4.470e-005       0.243  4.470e-005      -4.350
Hfo_wOMn+        2.216e-005       0.121  2.216e-005      -4.654
Hfo_wOFe+        6.390e-006       0.035  6.390e-006      -5.194
Hfo_wOCa+        8.048e-007       0.004  8.048e-007      -6.094
Hfo_wOMg+        4.981e-007       0.003  4.981e-007      -6.303
Hfo_wO-          4.210e-007       0.002  4.210e-007      -6.376
Hfo_wOFeOH       1.378e-007       0.001  1.378e-007      -6.861
Hfo_wH2AsO3      8.526e-009       0.000  8.526e-009      -8.069
Hfo_wSO4-        2.027e-011       0.000  2.027e-011     -10.693
Hfo_wOHSO4-2     1.662e-011       0.000  1.662e-011     -10.779
Hfo_wOBa+        8.023e-012       0.000  8.023e-012     -11.096
Hfo_wOHAsO4-3    2.063e-017       0.000  2.063e-017     -16.685
Hfo_wHAsO4-      2.734e-018       0.000  2.734e-018     -17.563
Hfo_wH2AsO4      2.152e-019       0.000  2.152e-019     -18.667

Mno           
 1.927e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.176e-024       0.000  3.176e-024     -23.498
Mno_O3HMn+       5.443e-026       0.000  5.443e-026     -25.264
Mno_O3Ca         1.971e-026       0.000  1.971e-026     -25.705
Mno_O3-2         1.718e-026       0.000  1.718e-026     -25.765
Mno_O3H-         7.380e-028       0.000  7.381e-028     -27.132
Mno_O3Na-        3.589e-028       0.000  3.589e-028     -27.445
Mno_O3HCa+       2.946e-028       0.000  2.946e-028     -27.531
Mno_O3Mg         2.608e-028       0.000  2.608e-028     -27.584
Mno_O3Ba         9.246e-029       0.000  9.246e-029     -28.034
Mno_O3HMg+       2.641e-030       0.000  2.641e-030     -29.578
Mno_O3HBa+       2.472e-030       0.000  2.472e-030     -29.607
Mno_O3HNa        1.438e-030       0.000  1.438e-030     -29.842
Mno_O3H2         2.381e-032       0.000  2.381e-032     -31.623
Mno_O3H3+        2.055e-037       0.000  2.055e-037     -36.687



Mno_O3H3Cl       5.056e-040       0.000  5.056e-040     -39.296

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.224e-007  3.224e-007
Ba               5.453e-007  5.452e-007
C                1.333e-002  1.333e-002
Ca               2.450e-003  2.450e-003
Cl               9.873e-005  9.873e-005
Fe               8.048e-005  8.048e-005
K                1.893e-005  1.893e-005
Mg               8.437e-005  8.437e-005
Mn               4.277e-004  4.277e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.904      Charge balance
                                       pe  =  -3.923      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.802e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.568e-003
                       Total CO2 (mol/kg)  =  7.929e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.442e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.83
                               Iterations  =  31
                                  Total H  = 1.110380e+002
                                  Total O  = 5.552712e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.360e-007  1.248e-007    -6.867    -6.904    -0.037
   OH-                   8.844e-008  8.022e-008    -7.053    -7.096    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.224e-007
   AsS(OH)(HS)-          3.217e-007  2.918e-007    -6.493    -6.535    -0.042
   H3AsO3                7.403e-010  7.418e-010    -9.131    -9.130     0.001
   H2AsO3-               4.641e-012  4.210e-012   -11.333   -11.376    -0.042
   As3S4(HS)2-           6.762e-016  6.134e-016   -15.170   -15.212    -0.042
   H4AsO3+               5.055e-017  4.585e-017   -16.296   -16.339    -0.042
   HAsO3-2               9.943e-020  6.732e-020   -19.002   -19.172    -0.169
   AsO3-3                2.589e-028  1.077e-028   -27.587   -27.968    -0.381
As(5)           2.344e-018
   H2AsO4-               1.345e-018  1.220e-018   -17.871   -17.914    -0.042
   HAsO4-2               9.992e-019  6.766e-019   -18.000   -18.170    -0.169
   H3AsO4                3.031e-023  3.037e-023   -22.518   -22.518     0.001
   AsO4-3                2.919e-023  1.214e-023   -22.535   -22.916    -0.381
Ba              5.453e-007
   Ba+2                  5.241e-007  3.548e-007    -6.281    -6.450    -0.169
   BaHCO3+               2.078e-008  1.885e-008    -7.682    -7.725    -0.042
   BaCO3                 3.811e-010  3.819e-010    -9.419    -9.418     0.001
   BaSO4                 1.070e-011  1.073e-011   -10.970   -10.970     0.001
   BaOH+                 1.062e-013  9.635e-014   -12.974   -13.016    -0.042
C(-4)           5.399e-003
   CH4                   5.399e-003  5.410e-003    -2.268    -2.267     0.001
C(4)            7.929e-003
   HCO3-                 6.090e-003  5.542e-003    -2.215    -2.256    -0.041
   CO2                   1.552e-003  1.555e-003    -2.809    -2.808     0.001
   CaHCO3+               1.239e-004  1.124e-004    -3.907    -3.949    -0.042



   MnHCO3+               1.065e-004  9.659e-005    -3.973    -4.015    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.041e-005  9.439e-006    -4.983    -5.025    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.956e-006  3.589e-006    -5.403    -5.445    -0.042
   CO3-2                 3.038e-006  2.083e-006    -5.517    -5.681    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.129e-007  6.141e-007    -6.213    -6.212     0.001
   MgCO3                 1.098e-007  1.100e-007    -6.959    -6.959     0.001
   BaHCO3+               2.078e-008  1.885e-008    -7.682    -7.725    -0.042
   NaCO3-                8.427e-009  7.644e-009    -8.074    -8.117    -0.042
   BaCO3                 3.811e-010  3.819e-010    -9.419    -9.418     0.001
Ca              2.450e-003
   Ca+2                  2.321e-003  1.590e-003    -2.634    -2.799    -0.164
   CaHCO3+               1.239e-004  1.124e-004    -3.907    -3.949    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.909e-008  1.913e-008    -7.719    -7.718     0.001
   CaOH+                 2.331e-009  2.115e-009    -8.632    -8.675    -0.042
   CaHSO4+               1.542e-014  1.398e-014   -13.812   -13.854    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.935e-005    -4.006    -4.049    -0.043
   MnCl+                 7.847e-008  7.118e-008    -7.105    -7.148    -0.042
   FeCl+                 2.316e-009  2.101e-009    -8.635    -8.678    -0.042
   MnCl2                 2.770e-012  2.776e-012   -11.557   -11.557     0.001
   MnCl3-                7.531e-017  6.832e-017   -16.123   -16.165    -0.042
   FeCl+2                7.743e-025  5.242e-025   -24.111   -24.280    -0.169
   FeCl2+                2.307e-028  2.092e-028   -27.637   -27.679    -0.042
   FeCl3                 1.866e-033  1.869e-033   -32.729   -32.728     0.001
Fe(2)           8.048e-005
   Fe(HS)2               4.374e-005  4.382e-005    -4.359    -4.358     0.001
   Fe+2                  2.515e-005  1.703e-005    -4.599    -4.769    -0.169
   FeHCO3+               1.041e-005  9.439e-006    -4.983    -5.025    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.827e-007  2.564e-007    -6.549    -6.591    -0.042
   FeOH+                 4.758e-008  4.316e-008    -7.323    -7.365    -0.042
   FeCl+                 2.316e-009  2.101e-009    -8.635    -8.678    -0.042
   FeSO4                 1.823e-010  1.827e-010    -9.739    -9.738     0.001
   Fe(OH)2               2.938e-012  2.944e-012   -11.532   -11.531     0.001
   Fe(OH)3-              9.661e-016  8.764e-016   -15.015   -15.057    -0.042
   FeHSO4+               1.651e-016  1.498e-016   -15.782   -15.825    -0.042
Fe(3)           5.712e-014
   Fe(OH)2+              2.940e-014  2.667e-014   -13.532   -13.574    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.218e-016  2.012e-016   -15.654   -15.696    -0.042
   FeOH+2                1.485e-017  1.005e-017   -16.828   -16.998    -0.169
   Fe+3                  4.672e-022  1.943e-022   -21.331   -21.712    -0.381
   FeCl+2                7.743e-025  5.242e-025   -24.111   -24.280    -0.169
   FeSO4+                1.416e-025  1.285e-025   -24.849   -24.891    -0.042
   FeCl2+                2.307e-028  2.092e-028   -27.637   -27.679    -0.042
   Fe(SO4)2-             1.869e-031  1.695e-031   -30.728   -30.771    -0.042
   FeHSO4+2              6.339e-032  4.292e-032   -31.198   -31.367    -0.169
   Fe2(OH)2+4            1.294e-032  2.720e-033   -31.888   -32.566    -0.677
   FeCl3                 1.866e-033  1.869e-033   -32.729   -32.728     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.761   -43.819    -1.059
H(0)            1.541e-009
   H2                    7.707e-010  7.722e-010    -9.113    -9.112     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 8.008e-012  7.264e-012   -11.096   -11.139    -0.042
Mg              8.437e-005
   Mg+2                  8.030e-005  5.534e-005    -4.095    -4.257    -0.162
   MgHCO3+               3.956e-006  3.589e-006    -5.403    -5.445    -0.042
   MgCO3                 1.098e-007  1.100e-007    -6.959    -6.959     0.001
   MgOH+                 1.775e-009  1.610e-009    -8.751    -8.793    -0.042
   MgSO4                 7.808e-010  7.824e-010    -9.107    -9.107     0.001
Mn(2)           4.277e-004
   Mn+2                  2.888e-004  1.955e-004    -3.539    -3.709    -0.169



   MnHCO3+               1.065e-004  9.659e-005    -3.973    -4.015    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.847e-008  7.118e-008    -7.105    -7.148    -0.042
   MnOH+                 4.440e-008  4.028e-008    -7.353    -7.395    -0.042
   MnSO4                 2.093e-009  2.097e-009    -8.679    -8.678     0.001
   MnCl2                 2.770e-012  2.776e-012   -11.557   -11.557     0.001
   MnCl3-                7.531e-017  6.832e-017   -16.123   -16.165    -0.042
   Mn(OH)3-              1.758e-018  1.595e-018   -17.755   -17.797    -0.042
Mn(3)           1.736e-033
   Mn+3                  1.736e-033  7.218e-034   -32.761   -33.142    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.440   -82.609    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.873   -95.916    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.129e-007  6.141e-007    -6.213    -6.212     0.001
   NaCO3-                8.427e-009  7.644e-009    -8.074    -8.117    -0.042
   NaSO4-                6.566e-011  5.956e-011   -10.183   -10.225    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.157   -74.156     0.001
S(-2)           2.083e-004
   HS-                   5.924e-005  5.373e-005    -4.227    -4.270    -0.042
   H2S                   5.849e-005  5.861e-005    -4.233    -4.232     0.001
   Fe(HS)2               4.374e-005  4.382e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          3.217e-007  2.918e-007    -6.493    -6.535    -0.042
   Fe(HS)3-              2.827e-007  2.564e-007    -6.549    -6.591    -0.042
   S5-2                  1.509e-007  1.094e-007    -6.821    -6.961    -0.140
   S4-2                  8.939e-008  6.385e-008    -7.049    -7.195    -0.146
   S6-2                  7.704e-008  5.665e-008    -7.113    -7.247    -0.134
   S-2                   7.683e-011  5.202e-011   -10.114   -10.284    -0.169
   S3-2                  3.203e-011  2.250e-011   -10.494   -10.648    -0.153
   S2-2                  1.843e-012  1.277e-012   -11.735   -11.894    -0.159
   As3S4(HS)2-           6.762e-016  6.134e-016   -15.170   -15.212    -0.042
S(6)            1.106e-007
   SO4-2                 8.838e-008  6.031e-008    -7.054    -7.220    -0.166
   CaSO4                 1.909e-008  1.913e-008    -7.719    -7.718     0.001
   MnSO4                 2.093e-009  2.097e-009    -8.679    -8.678     0.001
   MgSO4                 7.808e-010  7.824e-010    -9.107    -9.107     0.001
   FeSO4                 1.823e-010  1.827e-010    -9.739    -9.738     0.001
   NaSO4-                6.566e-011  5.956e-011   -10.183   -10.225    -0.042
   BaSO4                 1.070e-011  1.073e-011   -10.970   -10.970     0.001
   KSO4-                 8.008e-012  7.264e-012   -11.096   -11.139    -0.042
   HSO4-                 8.064e-013  7.315e-013   -12.093   -12.136    -0.042
   CaHSO4+               1.542e-014  1.398e-014   -13.812   -13.854    -0.042
   FeHSO4+               1.651e-016  1.498e-016   -15.782   -15.825    -0.042
   FeSO4+                1.416e-025  1.285e-025   -24.849   -24.891    -0.042
   Fe(SO4)2-             1.869e-031  1.695e-031   -30.728   -30.771    -0.042
   FeHSO4+2              6.339e-032  4.292e-032   -31.198   -31.367    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.66  -10.02   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.70  -13.67   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.59   -2.27   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.34  -11.48   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.44  -10.02   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.44  -30.20   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.52  -14.63   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.23  -87.94   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.60  -10.93    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.06   42.56  MnO2
O2(g)           -71.26  -74.16   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -5.10   10.10   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.45  -14.63   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 60.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.770e-002 -2.295e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  9.071e-003 -1.529e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.531e-005  1.531e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.443e-003  1.443e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.417e-004  Surface charge, eq

Hfo_s         
 4.535e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.578e-006       0.789  3.578e-006      -5.446
Hfo_sOHCa+2      8.497e-007       0.187  8.497e-007      -6.071
Hfo_sOFe+        8.782e-008       0.019  8.782e-008      -7.056
Hfo_sOH2+        1.392e-008       0.003  1.392e-008      -7.856
Hfo_sOH          5.729e-009       0.001  5.729e-009      -8.242
Hfo_sOHBa+2      5.863e-010       0.000  5.864e-010      -9.232
Hfo_sO-          5.402e-011       0.000  5.402e-011     -10.267

Hfo           
 1.417e-004  Surface charge, eq

Hfo_w         
 1.814e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.072e-004       0.591  1.072e-004      -3.970
Hfo_wOH          4.414e-005       0.243  4.414e-005      -4.355
Hfo_wOMn+        2.190e-005       0.121  2.190e-005      -4.660
Hfo_wOFe+        6.315e-006       0.035  6.315e-006      -5.200
Hfo_wOCa+        7.953e-007       0.004  7.953e-007      -6.099
Hfo_wOMg+        4.925e-007       0.003  4.926e-007      -6.308
Hfo_wO-          4.162e-007       0.002  4.162e-007      -6.381
Hfo_wOFeOH       1.364e-007       0.001  1.364e-007      -6.865
Hfo_wH2AsO3      8.426e-009       0.000  8.426e-009      -8.074
Hfo_wSO4-        1.967e-011       0.000  1.967e-011     -10.706
Hfo_wOHSO4-2     1.615e-011       0.000  1.615e-011     -10.792
Hfo_wOBa+        7.933e-012       0.000  7.933e-012     -11.101
Hfo_wOHAsO4-3    2.038e-017       0.000  2.038e-017     -16.691
Hfo_wHAsO4-      2.694e-018       0.000  2.694e-018     -17.570
Hfo_wH2AsO4      2.117e-019       0.000  2.117e-019     -18.674



Mno           
 1.926e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.190e-024       0.000  3.190e-024     -23.496
Mno_O3HMn+       5.459e-026       0.000  5.459e-026     -25.263
Mno_O3Ca         1.979e-026       0.000  1.979e-026     -25.703
Mno_O3-2         1.727e-026       0.000  1.727e-026     -25.763
Mno_O3H-         7.406e-028       0.000  7.406e-028     -27.130
Mno_O3Na-        3.607e-028       0.000  3.607e-028     -27.443
Mno_O3HCa+       2.955e-028       0.000  2.955e-028     -27.529
Mno_O3Mg         2.621e-028       0.000  2.621e-028     -27.581
Mno_O3Ba         9.292e-029       0.000  9.292e-029     -28.032
Mno_O3HMg+       2.650e-030       0.000  2.650e-030     -29.577
Mno_O3HBa+       2.481e-030       0.000  2.481e-030     -29.605
Mno_O3HNa        1.443e-030       0.000  1.443e-030     -29.841
Mno_O3H2         2.386e-032       0.000  2.386e-032     -31.622
Mno_O3H3+        2.056e-037       0.000  2.056e-037     -36.687
Mno_O3H3Cl       5.060e-040       0.000  5.060e-040     -39.296

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.225e-007  3.225e-007
Ba               5.453e-007  5.453e-007
C                1.340e-002  1.340e-002
Ca               2.448e-003  2.448e-003
Cl               9.873e-005  9.873e-005
Fe               8.046e-005  8.046e-005
K                1.893e-005  1.893e-005
Mg               8.437e-005  8.437e-005
Mn               4.274e-004  4.274e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.905      Charge balance
                                       pe  =  -3.924      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.796e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.562e-003
                       Total CO2 (mol/kg)  =  7.920e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.423e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.82
                               Iterations  =  32
                                  Total H  = 1.110385e+002
                                  Total O  = 5.552719e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.358e-007  1.246e-007    -6.867    -6.905    -0.037
   OH-                   8.855e-008  8.033e-008    -7.053    -7.095    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.225e-007
   AsS(OH)(HS)-          3.218e-007  2.919e-007    -6.492    -6.535    -0.042
   H3AsO3                7.410e-010  7.425e-010    -9.130    -9.129     0.001



   H2AsO3-               4.651e-012  4.219e-012   -11.332   -11.375    -0.042
   As3S4(HS)2-           6.750e-016  6.123e-016   -15.171   -15.213    -0.042
   H4AsO3+               5.052e-017  4.583e-017   -16.297   -16.339    -0.042
   HAsO3-2               9.978e-020  6.757e-020   -19.001   -19.170    -0.169
   AsO3-3                2.601e-028  1.082e-028   -27.585   -27.966    -0.381
As(5)           2.340e-018
   H2AsO4-               1.342e-018  1.217e-018   -17.872   -17.915    -0.042
   HAsO4-2               9.982e-019  6.760e-019   -18.001   -18.170    -0.169
   H3AsO4                3.020e-023  3.026e-023   -22.520   -22.519     0.001
   AsO4-3                2.920e-023  1.215e-023   -22.535   -22.916    -0.381
Ba              5.453e-007
   Ba+2                  5.241e-007  3.549e-007    -6.281    -6.450    -0.169
   BaHCO3+               2.077e-008  1.884e-008    -7.683    -7.725    -0.042
   BaCO3                 3.814e-010  3.822e-010    -9.419    -9.418     0.001
   BaSO4                 1.054e-011  1.056e-011   -10.977   -10.976     0.001
   BaOH+                 1.064e-013  9.650e-014   -12.973   -13.015    -0.042
C(-4)           5.484e-003
   CH4                   5.484e-003  5.495e-003    -2.261    -2.260     0.001
C(4)            7.920e-003
   HCO3-                 6.085e-003  5.537e-003    -2.216    -2.257    -0.041
   CO2                   1.548e-003  1.552e-003    -2.810    -2.809     0.001
   CaHCO3+               1.237e-004  1.122e-004    -3.908    -3.950    -0.042
   MnHCO3+               1.063e-004  9.646e-005    -3.973    -4.016    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.039e-005  9.426e-006    -4.983    -5.026    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.953e-006  3.586e-006    -5.403    -5.445    -0.042
   CO3-2                 3.039e-006  2.084e-006    -5.517    -5.681    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.124e-007  6.136e-007    -6.213    -6.212     0.001
   MgCO3                 1.099e-007  1.101e-007    -6.959    -6.958     0.001
   BaHCO3+               2.077e-008  1.884e-008    -7.683    -7.725    -0.042
   NaCO3-                8.431e-009  7.648e-009    -8.074    -8.116    -0.042
   BaCO3                 3.814e-010  3.822e-010    -9.419    -9.418     0.001
Ca              2.448e-003
   Ca+2                  2.319e-003  1.589e-003    -2.635    -2.799    -0.164
   CaHCO3+               1.237e-004  1.122e-004    -3.908    -3.950    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.878e-008  1.882e-008    -7.726    -7.725     0.001
   CaOH+                 2.333e-009  2.116e-009    -8.632    -8.674    -0.042
   CaHSO4+               1.514e-014  1.374e-014   -13.820   -13.862    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.935e-005    -4.006    -4.049    -0.043
   MnCl+                 7.843e-008  7.114e-008    -7.106    -7.148    -0.042
   FeCl+                 2.315e-009  2.100e-009    -8.636    -8.678    -0.042
   MnCl2                 2.769e-012  2.775e-012   -11.558   -11.557     0.001
   MnCl3-                7.528e-017  6.829e-017   -16.123   -16.166    -0.042
   FeCl+2                7.710e-025  5.221e-025   -24.113   -24.282    -0.169
   FeCl2+                2.297e-028  2.084e-028   -27.639   -27.681    -0.042
   FeCl3                 1.858e-033  1.862e-033   -32.731   -32.730     0.001
Fe(2)           8.046e-005
   Fe(HS)2               4.375e-005  4.384e-005    -4.359    -4.358     0.001
   Fe+2                  2.514e-005  1.702e-005    -4.600    -4.769    -0.169
   FeHCO3+               1.039e-005  9.426e-006    -4.983    -5.026    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.829e-007  2.566e-007    -6.548    -6.591    -0.042
   FeOH+                 4.762e-008  4.320e-008    -7.322    -7.365    -0.042
   FeCl+                 2.315e-009  2.100e-009    -8.636    -8.678    -0.042
   FeSO4                 1.793e-010  1.797e-010    -9.746    -9.746     0.001
   Fe(OH)2               2.944e-012  2.950e-012   -11.531   -11.530     0.001
   Fe(OH)3-              9.695e-016  8.795e-016   -15.013   -15.056    -0.042
   FeHSO4+               1.622e-016  1.471e-016   -15.790   -15.832    -0.042
Fe(3)           5.708e-014
   Fe(OH)2+              2.936e-014  2.664e-014   -13.532   -13.575    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.221e-016  2.015e-016   -15.653   -15.696    -0.042
   FeOH+2                1.480e-017  1.002e-017   -16.830   -16.999    -0.169



   Fe+3                  4.652e-022  1.935e-022   -21.332   -21.713    -0.381
   FeCl+2                7.710e-025  5.221e-025   -24.113   -24.282    -0.169
   FeSO4+                1.388e-025  1.259e-025   -24.858   -24.900    -0.042
   FeCl2+                2.297e-028  2.084e-028   -27.639   -27.681    -0.042
   Fe(SO4)2-             1.802e-031  1.635e-031   -30.744   -30.786    -0.042
   FeHSO4+2              6.204e-032  4.201e-032   -31.207   -31.377    -0.169
   Fe2(OH)2+4            1.286e-032  2.705e-033   -31.891   -32.568    -0.677
   FeCl3                 1.858e-033  1.862e-033   -32.731   -32.730     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.764   -43.822    -1.058
H(0)            1.548e-009
   H2                    7.741e-010  7.757e-010    -9.111    -9.110     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 7.881e-012  7.149e-012   -11.103   -11.146    -0.042
Mg              8.437e-005
   Mg+2                  8.031e-005  5.535e-005    -4.095    -4.257    -0.162
   MgHCO3+               3.953e-006  3.586e-006    -5.403    -5.445    -0.042
   MgCO3                 1.099e-007  1.101e-007    -6.959    -6.958     0.001
   MgOH+                 1.778e-009  1.613e-009    -8.750    -8.792    -0.042
   MgSO4                 7.685e-010  7.701e-010    -9.114    -9.113     0.001
Mn(2)           4.274e-004
   Mn+2                  2.886e-004  1.954e-004    -3.540    -3.709    -0.169
   MnHCO3+               1.063e-004  9.646e-005    -3.973    -4.016    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.843e-008  7.114e-008    -7.106    -7.148    -0.042
   MnOH+                 4.444e-008  4.031e-008    -7.352    -7.395    -0.042
   MnSO4                 2.059e-009  2.063e-009    -8.686    -8.686     0.001
   MnCl2                 2.769e-012  2.775e-012   -11.558   -11.557     0.001
   MnCl3-                7.528e-017  6.829e-017   -16.123   -16.166    -0.042
   Mn(OH)3-              1.764e-018  1.600e-018   -17.753   -17.796    -0.042
Mn(3)           1.728e-033
   Mn+3                  1.728e-033  7.189e-034   -32.762   -33.143    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.441   -82.611    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.877   -95.919    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.124e-007  6.136e-007    -6.213    -6.212     0.001
   NaCO3-                8.431e-009  7.648e-009    -8.074    -8.116    -0.042
   NaSO4-                6.462e-011  5.862e-011   -10.190   -10.232    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.160   -74.160     0.001
S(-2)           2.083e-004
   HS-                   5.926e-005  5.376e-005    -4.227    -4.270    -0.042
   H2S                   5.844e-005  5.856e-005    -4.233    -4.232     0.001
   Fe(HS)2               4.375e-005  4.384e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          3.218e-007  2.919e-007    -6.492    -6.535    -0.042
   Fe(HS)3-              2.829e-007  2.566e-007    -6.548    -6.591    -0.042
   S5-2                  1.512e-007  1.096e-007    -6.821    -6.960    -0.140
   S4-2                  8.954e-008  6.397e-008    -7.048    -7.194    -0.146
   S6-2                  7.717e-008  5.675e-008    -7.113    -7.246    -0.134
   S-2                   7.696e-011  5.211e-011   -10.114   -10.283    -0.169
   S3-2                  3.208e-011  2.254e-011   -10.494   -10.647    -0.153
   S2-2                  1.846e-012  1.279e-012   -11.734   -11.893    -0.159
   As3S4(HS)2-           6.750e-016  6.123e-016   -15.171   -15.213    -0.042
S(6)            1.088e-007
   SO4-2                 8.697e-008  5.935e-008    -7.061    -7.227    -0.166
   CaSO4                 1.878e-008  1.882e-008    -7.726    -7.725     0.001
   MnSO4                 2.059e-009  2.063e-009    -8.686    -8.686     0.001
   MgSO4                 7.685e-010  7.701e-010    -9.114    -9.113     0.001
   FeSO4                 1.793e-010  1.797e-010    -9.746    -9.746     0.001
   NaSO4-                6.462e-011  5.862e-011   -10.190   -10.232    -0.042
   BaSO4                 1.054e-011  1.056e-011   -10.977   -10.976     0.001
   KSO4-                 7.881e-012  7.149e-012   -11.103   -11.146    -0.042
   HSO4-                 7.925e-013  7.189e-013   -12.101   -12.143    -0.042
   CaHSO4+               1.514e-014  1.374e-014   -13.820   -13.862    -0.042



   FeHSO4+               1.622e-016  1.471e-016   -15.790   -15.832    -0.042
   FeSO4+                1.388e-025  1.259e-025   -24.858   -24.900    -0.042
   Fe(SO4)2-             1.802e-031  1.635e-031   -30.744   -30.786    -0.042
   FeHSO4+2              6.204e-032  4.201e-032   -31.207   -31.377    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.66  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.71  -13.68   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.34  -11.48   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.44  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.33  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.44  -30.20   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.72  -42.93   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.59  -41.87   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.68  -45.07   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.52  -14.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.26  -87.97   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.60  -10.94    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2



Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -5.10   10.10   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.46  -14.64   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 61.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.220e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.771e-002 -2.294e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.949e-003 -1.651e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.594e-005  1.594e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.565e-003  1.565e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.397e-004  Surface charge, eq

Hfo_s         
 4.474e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.530e-006       0.789  3.531e-006      -5.452
Hfo_sOHCa+2      8.373e-007       0.187  8.373e-007      -6.077
Hfo_sOFe+        8.666e-008       0.019  8.666e-008      -7.062
Hfo_sOH2+        1.370e-008       0.003  1.370e-008      -7.863
Hfo_sOH          5.648e-009       0.001  5.648e-009      -8.248
Hfo_sOHBa+2      5.782e-010       0.000  5.782e-010      -9.238
Hfo_sO-          5.333e-011       0.000  5.334e-011     -10.273



Hfo           
 1.397e-004  Surface charge, eq

Hfo_w         
 1.790e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.057e-004       0.591  1.057e-004      -3.976
Hfo_wOH          4.357e-005       0.243  4.357e-005      -4.361
Hfo_wOMn+        2.163e-005       0.121  2.163e-005      -4.665
Hfo_wOFe+        6.239e-006       0.035  6.239e-006      -5.205
Hfo_wOCa+        7.858e-007       0.004  7.858e-007      -6.105
Hfo_wOMg+        4.870e-007       0.003  4.870e-007      -6.312
Hfo_wO-          4.114e-007       0.002  4.114e-007      -6.386
Hfo_wOFeOH       1.349e-007       0.001  1.349e-007      -6.870
Hfo_wH2AsO3      8.325e-009       0.000  8.325e-009      -8.080
Hfo_wSO4-        1.909e-011       0.000  1.909e-011     -10.719
Hfo_wOHSO4-2     1.570e-011       0.000  1.570e-011     -10.804
Hfo_wOBa+        7.843e-012       0.000  7.843e-012     -11.106
Hfo_wOHAsO4-3    2.013e-017       0.000  2.013e-017     -16.696
Hfo_wHAsO4-      2.653e-018       0.000  2.653e-018     -17.576
Hfo_wH2AsO4      2.083e-019       0.000  2.083e-019     -18.681

Mno           
 8.053e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.340e-027       0.000  1.340e-027     -26.873
Mno_O3HMn+       2.290e-029       0.000  2.290e-029     -28.640
Mno_O3Ca         8.316e-030       0.000  8.316e-030     -29.080
Mno_O3-2         7.257e-030       0.000  7.257e-030     -29.139
Mno_O3H-         3.109e-031       0.000  3.109e-031     -30.507
Mno_O3Na-        1.516e-031       0.000  1.516e-031     -30.819
Mno_O3HCa+       1.240e-031       0.000  1.240e-031     -30.907
Mno_O3Mg         1.102e-031       0.000  1.102e-031     -30.958
Mno_O3Ba         3.906e-032       0.000  3.906e-032     -31.408
Mno_O3HMg+       1.113e-033       0.000  1.113e-033     -32.954
Mno_O3HBa+       1.042e-033       0.000  1.042e-033     -32.982
Mno_O3HNa        6.059e-034       0.000  6.059e-034     -33.218
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.608e-041       0.000  8.608e-041     -40.065
Mno_O3H3Cl       2.118e-043       0.000  2.118e-043     -42.674

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.226e-007  3.226e-007
Ba               5.453e-007  5.453e-007
C                1.348e-002  1.348e-002
Ca               2.447e-003  2.447e-003
Cl               9.873e-005  9.873e-005
Fe               8.045e-005  8.045e-005
K                1.893e-005  1.893e-005
Mg               8.438e-005  8.438e-005
Mn               4.271e-004  4.271e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.905      Charge balance
                                       pe  =  -3.926      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  8.791e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.557e-003
                       Total CO2 (mol/kg)  =  7.911e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.404e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.80
                               Iterations  =  37
                                  Total H  = 1.110390e+002
                                  Total O  = 5.552726e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.356e-007  1.244e-007    -6.868    -6.905    -0.037
   OH-                   8.867e-008  8.044e-008    -7.052    -7.095    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.226e-007
   AsS(OH)(HS)-          3.219e-007  2.920e-007    -6.492    -6.535    -0.042
   H3AsO3                7.416e-010  7.431e-010    -9.130    -9.129     0.001
   H2AsO3-               4.661e-012  4.228e-012   -11.332   -11.374    -0.042
   As3S4(HS)2-           6.739e-016  6.113e-016   -15.171   -15.214    -0.042
   H4AsO3+               5.049e-017  4.581e-017   -16.297   -16.339    -0.042
   HAsO3-2               1.001e-019  6.780e-020   -18.999   -19.169    -0.169
   AsO3-3                2.613e-028  1.087e-028   -27.583   -27.964    -0.381
As(5)           2.336e-018
   H2AsO4-               1.339e-018  1.215e-018   -17.873   -17.916    -0.042
   HAsO4-2               9.973e-019  6.754e-019   -18.001   -18.170    -0.169
   H3AsO4                3.009e-023  3.015e-023   -22.522   -22.521     0.001
   AsO4-3                2.921e-023  1.215e-023   -22.535   -22.915    -0.381
Ba              5.453e-007
   Ba+2                  5.241e-007  3.550e-007    -6.281    -6.450    -0.169
   BaHCO3+               2.075e-008  1.882e-008    -7.683    -7.725    -0.042
   BaCO3                 3.816e-010  3.824e-010    -9.418    -9.417     0.001
   BaSO4                 1.037e-011  1.039e-011   -10.984   -10.983     0.001
   BaOH+                 1.065e-013  9.664e-014   -12.973   -13.015    -0.042
C(-4)           5.569e-003
   CH4                   5.569e-003  5.580e-003    -2.254    -2.253     0.001
C(4)            7.911e-003
   HCO3-                 6.080e-003  5.533e-003    -2.216    -2.257    -0.041
   CO2                   1.545e-003  1.548e-003    -2.811    -2.810     0.001
   CaHCO3+               1.236e-004  1.121e-004    -3.908    -3.950    -0.042
   MnHCO3+               1.062e-004  9.633e-005    -3.974    -4.016    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.038e-005  9.413e-006    -4.984    -5.026    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.951e-006  3.584e-006    -5.403    -5.446    -0.042
   CO3-2                 3.041e-006  2.085e-006    -5.517    -5.681    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.119e-007  6.131e-007    -6.213    -6.212     0.001
   MgCO3                 1.099e-007  1.102e-007    -6.959    -6.958     0.001
   BaHCO3+               2.075e-008  1.882e-008    -7.683    -7.725    -0.042
   NaCO3-                8.435e-009  7.652e-009    -8.074    -8.116    -0.042
   BaCO3                 3.816e-010  3.824e-010    -9.418    -9.417     0.001
Ca              2.447e-003
   Ca+2                  2.318e-003  1.589e-003    -2.635    -2.799    -0.164
   CaHCO3+               1.236e-004  1.121e-004    -3.908    -3.950    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.848e-008  1.852e-008    -7.733    -7.732     0.001
   CaOH+                 2.335e-009  2.118e-009    -8.632    -8.674    -0.042
   CaHSO4+               1.488e-014  1.350e-014   -13.827   -13.870    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.936e-005    -4.006    -4.049    -0.043
   MnCl+                 7.839e-008  7.111e-008    -7.106    -7.148    -0.042
   FeCl+                 2.313e-009  2.099e-009    -8.636    -8.678    -0.042



   MnCl2                 2.768e-012  2.774e-012   -11.558   -11.557     0.001
   MnCl3-                7.525e-017  6.826e-017   -16.124   -16.166    -0.042
   FeCl+2                7.679e-025  5.200e-025   -24.115   -24.284    -0.169
   FeCl2+                2.288e-028  2.076e-028   -27.641   -27.683    -0.042
   FeCl3                 1.851e-033  1.855e-033   -32.733   -32.732     0.001
Fe(2)           8.045e-005
   Fe(HS)2               4.377e-005  4.385e-005    -4.359    -4.358     0.001
   Fe+2                  2.512e-005  1.701e-005    -4.600    -4.769    -0.169
   FeHCO3+               1.038e-005  9.413e-006    -4.984    -5.026    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.831e-007  2.568e-007    -6.548    -6.590    -0.042
   FeOH+                 4.766e-008  4.323e-008    -7.322    -7.364    -0.042
   FeCl+                 2.313e-009  2.099e-009    -8.636    -8.678    -0.042
   FeSO4                 1.764e-010  1.768e-010    -9.753    -9.753     0.001
   Fe(OH)2               2.951e-012  2.957e-012   -11.530   -11.529     0.001
   Fe(OH)3-              9.729e-016  8.826e-016   -15.012   -15.054    -0.042
   FeHSO4+               1.594e-016  1.446e-016   -15.798   -15.840    -0.042
Fe(3)           5.704e-014
   Fe(OH)2+              2.932e-014  2.660e-014   -13.533   -13.575    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.224e-016  2.018e-016   -15.653   -15.695    -0.042
   FeOH+2                1.476e-017  9.998e-018   -16.831   -17.000    -0.169
   Fe+3                  4.632e-022  1.927e-022   -21.334   -21.715    -0.381
   FeCl+2                7.679e-025  5.200e-025   -24.115   -24.284    -0.169
   FeSO4+                1.361e-025  1.235e-025   -24.866   -24.908    -0.042
   FeCl2+                2.288e-028  2.076e-028   -27.641   -27.683    -0.042
   Fe(SO4)2-             1.739e-031  1.578e-031   -30.760   -30.802    -0.042
   FeHSO4+2              6.073e-032  4.113e-032   -31.217   -31.386    -0.169
   Fe2(OH)2+4            1.279e-032  2.690e-033   -31.893   -32.570    -0.677
   FeCl3                 1.851e-033  1.855e-033   -32.733   -32.732     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.767   -43.825    -1.058
H(0)            1.555e-009
   H2                    7.775e-010  7.791e-010    -9.109    -9.108     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 7.757e-012  7.037e-012   -11.110   -11.153    -0.042
Mg              8.438e-005
   Mg+2                  8.032e-005  5.536e-005    -4.095    -4.257    -0.162
   MgHCO3+               3.951e-006  3.584e-006    -5.403    -5.446    -0.042
   MgCO3                 1.099e-007  1.102e-007    -6.959    -6.958     0.001
   MgOH+                 1.780e-009  1.615e-009    -8.749    -8.792    -0.042
   MgSO4                 7.567e-010  7.582e-010    -9.121    -9.120     0.001
Mn(2)           4.271e-004
   Mn+2                  2.885e-004  1.954e-004    -3.540    -3.709    -0.169
   MnHCO3+               1.062e-004  9.633e-005    -3.974    -4.016    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.839e-008  7.111e-008    -7.106    -7.148    -0.042
   MnOH+                 4.448e-008  4.035e-008    -7.352    -7.394    -0.042
   MnSO4                 2.025e-009  2.030e-009    -8.693    -8.693     0.001
   MnCl2                 2.768e-012  2.774e-012   -11.558   -11.557     0.001
   MnCl3-                7.525e-017  6.826e-017   -16.124   -16.166    -0.042
   Mn(OH)3-              1.770e-018  1.606e-018   -17.752   -17.794    -0.042
Mn(3)           1.721e-033
   Mn+3                  1.721e-033  7.160e-034   -32.764   -33.145    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.443   -82.612    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.880   -95.922    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.119e-007  6.131e-007    -6.213    -6.212     0.001
   NaCO3-                8.435e-009  7.652e-009    -8.074    -8.116    -0.042
   NaSO4-                6.361e-011  5.770e-011   -10.197   -10.239    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.164   -74.163     0.001
S(-2)           2.083e-004
   HS-                   5.928e-005  5.378e-005    -4.227    -4.269    -0.042



   H2S                   5.838e-005  5.850e-005    -4.234    -4.233     0.001
   Fe(HS)2               4.377e-005  4.385e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          3.219e-007  2.920e-007    -6.492    -6.535    -0.042
   Fe(HS)3-              2.831e-007  2.568e-007    -6.548    -6.590    -0.042
   S5-2                  1.514e-007  1.098e-007    -6.820    -6.959    -0.139
   S4-2                  8.969e-008  6.408e-008    -7.047    -7.193    -0.146
   S6-2                  7.730e-008  5.685e-008    -7.112    -7.245    -0.133
   S-2                   7.708e-011  5.220e-011   -10.113   -10.282    -0.169
   S3-2                  3.213e-011  2.258e-011   -10.493   -10.646    -0.153
   S2-2                  1.849e-012  1.281e-012   -11.733   -11.892    -0.159
   As3S4(HS)2-           6.739e-016  6.113e-016   -15.171   -15.214    -0.042
S(6)            1.071e-007
   SO4-2                 8.560e-008  5.842e-008    -7.068    -7.233    -0.166
   CaSO4                 1.848e-008  1.852e-008    -7.733    -7.732     0.001
   MnSO4                 2.025e-009  2.030e-009    -8.693    -8.693     0.001
   MgSO4                 7.567e-010  7.582e-010    -9.121    -9.120     0.001
   FeSO4                 1.764e-010  1.768e-010    -9.753    -9.753     0.001
   NaSO4-                6.361e-011  5.770e-011   -10.197   -10.239    -0.042
   BaSO4                 1.037e-011  1.039e-011   -10.984   -10.983     0.001
   KSO4-                 7.757e-012  7.037e-012   -11.110   -11.153    -0.042
   HSO4-                 7.790e-013  7.067e-013   -12.108   -12.151    -0.042
   CaHSO4+               1.488e-014  1.350e-014   -13.827   -13.870    -0.042
   FeHSO4+               1.594e-016  1.446e-016   -15.798   -15.840    -0.042
   FeSO4+                1.361e-025  1.235e-025   -24.866   -24.908    -0.042
   Fe(SO4)2-             1.739e-031  1.578e-031   -30.760   -30.802    -0.042
   FeHSO4+2              6.073e-032  4.113e-032   -31.217   -31.386    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.53  -18.07  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.71  -13.68   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.61   -2.25   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.35  -11.49   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.44  -30.20   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.51  -43.34   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -33.74  -42.95   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.61  -41.89   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.53  -14.65   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.28  -87.99   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.61  -10.94    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.50   16.06   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -5.10   10.10   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.47  -14.64   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 62.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.240e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.771e-002 -2.292e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.827e-003 -1.773e-003



Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.656e-005  1.656e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.687e-003  1.687e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.378e-004  Surface charge, eq

Hfo_s         
 4.413e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.483e-006       0.789  3.483e-006      -5.458
Hfo_sOHCa+2      8.250e-007       0.187  8.250e-007      -6.084
Hfo_sOFe+        8.550e-008       0.019  8.550e-008      -7.068
Hfo_sOH2+        1.349e-008       0.003  1.349e-008      -7.870
Hfo_sOH          5.568e-009       0.001  5.568e-009      -8.254
Hfo_sOHBa+2      5.701e-010       0.000  5.701e-010      -9.244
Hfo_sO-          5.265e-011       0.000  5.265e-011     -10.279

Hfo           
 1.378e-004  Surface charge, eq

Hfo_w         
 1.765e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.042e-004       0.590  1.042e-004      -3.982
Hfo_wOH          4.300e-005       0.244  4.301e-005      -4.366
Hfo_wOMn+        2.137e-005       0.121  2.137e-005      -4.670
Hfo_wOFe+        6.163e-006       0.035  6.163e-006      -5.210
Hfo_wOCa+        7.762e-007       0.004  7.762e-007      -6.110
Hfo_wOMg+        4.814e-007       0.003  4.814e-007      -6.318
Hfo_wO-          4.066e-007       0.002  4.066e-007      -6.391
Hfo_wOFeOH       1.335e-007       0.001  1.335e-007      -6.875
Hfo_wH2AsO3      8.223e-009       0.000  8.224e-009      -8.085
Hfo_wSO4-        1.853e-011       0.000  1.853e-011     -10.732
Hfo_wOHSO4-2     1.525e-011       0.000  1.525e-011     -10.817
Hfo_wOBa+        7.752e-012       0.000  7.753e-012     -11.111
Hfo_wOHAsO4-3    1.988e-017       0.000  1.988e-017     -16.702
Hfo_wHAsO4-      2.613e-018       0.000  2.613e-018     -17.583
Hfo_wH2AsO4      2.049e-019       0.000  2.049e-019     -18.689

Mno           
 8.033e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.343e-027       0.000  1.343e-027     -26.872
Mno_O3HMn+       2.292e-029       0.000  2.292e-029     -28.640
Mno_O3Ca         8.334e-030       0.000  8.334e-030     -29.079
Mno_O3-2         7.276e-030       0.000  7.276e-030     -29.138
Mno_O3H-         3.113e-031       0.000  3.113e-031     -30.507
Mno_O3Na-        1.520e-031       0.000  1.520e-031     -30.818
Mno_O3HCa+       1.241e-031       0.000  1.241e-031     -30.906
Mno_O3Mg         1.105e-031       0.000  1.105e-031     -30.957
Mno_O3Ba         3.917e-032       0.000  3.917e-032     -31.407
Mno_O3HMg+       1.114e-033       0.000  1.114e-033     -32.953
Mno_O3HBa+       1.043e-033       0.000  1.043e-033     -32.982
Mno_O3HNa        6.067e-034       0.000  6.067e-034     -33.217
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.597e-041       0.000  8.597e-041     -40.066
Mno_O3H3Cl       2.116e-043       0.000  2.116e-043     -42.675



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.227e-007  3.227e-007
Ba               5.453e-007  5.453e-007
C                1.356e-002  1.356e-002
Ca               2.445e-003  2.445e-003
Cl               9.873e-005  9.873e-005
Fe               8.044e-005  8.043e-005
K                1.893e-005  1.893e-005
Mg               8.438e-005  8.438e-005
Mn               4.267e-004  4.267e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.906      Charge balance
                                       pe  =  -3.927      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.785e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.551e-003
                       Total CO2 (mol/kg)  =  7.902e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.384e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.79
                               Iterations  =  31
                                  Total H  = 1.110395e+002
                                  Total O  = 5.552733e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.354e-007  1.243e-007    -6.868    -6.906    -0.037
   OH-                   8.878e-008  8.054e-008    -7.052    -7.094    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.227e-007
   AsS(OH)(HS)-          3.220e-007  2.921e-007    -6.492    -6.534    -0.042
   H3AsO3                7.422e-010  7.437e-010    -9.129    -9.129     0.001
   H2AsO3-               4.671e-012  4.237e-012   -11.331   -11.373    -0.042
   As3S4(HS)2-           6.728e-016  6.103e-016   -15.172   -15.214    -0.042
   H4AsO3+               5.047e-017  4.579e-017   -16.297   -16.339    -0.042
   HAsO3-2               1.005e-019  6.804e-020   -18.998   -19.167    -0.169
   AsO3-3                2.625e-028  1.093e-028   -27.581   -27.962    -0.381
As(5)           2.332e-018
   H2AsO4-               1.336e-018  1.212e-018   -17.874   -17.916    -0.042
   HAsO4-2               9.963e-019  6.748e-019   -18.002   -18.171    -0.169
   H3AsO4                2.999e-023  3.005e-023   -22.523   -22.522     0.001
   AsO4-3                2.921e-023  1.216e-023   -22.534   -22.915    -0.381
Ba              5.453e-007
   Ba+2                  5.242e-007  3.550e-007    -6.281    -6.450    -0.169
   BaHCO3+               2.074e-008  1.881e-008    -7.683    -7.726    -0.042
   BaCO3                 3.819e-010  3.826e-010    -9.418    -9.417     0.001
   BaSO4                 1.021e-011  1.023e-011   -10.991   -10.990     0.001
   BaOH+                 1.067e-013  9.678e-014   -12.972   -13.014    -0.042
C(-4)           5.654e-003
   CH4                   5.654e-003  5.665e-003    -2.248    -2.247     0.001
C(4)            7.902e-003
   HCO3-                 6.074e-003  5.528e-003    -2.217    -2.257    -0.041
   CO2                   1.542e-003  1.545e-003    -2.812    -2.811     0.001
   CaHCO3+               1.234e-004  1.119e-004    -3.909    -3.951    -0.042
   MnHCO3+               1.060e-004  9.620e-005    -3.975    -4.017    -0.042



   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.036e-005  9.401e-006    -4.985    -5.027    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.948e-006  3.582e-006    -5.404    -5.446    -0.042
   CO3-2                 3.042e-006  2.086e-006    -5.517    -5.681    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.114e-007  6.126e-007    -6.214    -6.213     0.001
   MgCO3                 1.100e-007  1.102e-007    -6.959    -6.958     0.001
   BaHCO3+               2.074e-008  1.881e-008    -7.683    -7.726    -0.042
   NaCO3-                8.439e-009  7.656e-009    -8.074    -8.116    -0.042
   BaCO3                 3.819e-010  3.826e-010    -9.418    -9.417     0.001
Ca              2.445e-003
   Ca+2                  2.316e-003  1.588e-003    -2.635    -2.799    -0.164
   CaHCO3+               1.234e-004  1.119e-004    -3.909    -3.951    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.819e-008  1.822e-008    -7.740    -7.739     0.001
   CaOH+                 2.337e-009  2.120e-009    -8.631    -8.674    -0.042
   CaHSO4+               1.462e-014  1.327e-014   -13.835   -13.877    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.936e-005    -4.006    -4.049    -0.043
   MnCl+                 7.835e-008  7.108e-008    -7.106    -7.148    -0.042
   FeCl+                 2.312e-009  2.098e-009    -8.636    -8.678    -0.042
   MnCl2                 2.767e-012  2.773e-012   -11.558   -11.557     0.001
   MnCl3-                7.522e-017  6.824e-017   -16.124   -16.166    -0.042
   FeCl+2                7.648e-025  5.180e-025   -24.116   -24.286    -0.169
   FeCl2+                2.279e-028  2.068e-028   -27.642   -27.685    -0.042
   FeCl3                 1.844e-033  1.848e-033   -32.734   -32.733     0.001
Fe(2)           8.044e-005
   Fe(HS)2               4.378e-005  4.387e-005    -4.359    -4.358     0.001
   Fe+2                  2.511e-005  1.701e-005    -4.600    -4.769    -0.169
   FeHCO3+               1.036e-005  9.401e-006    -4.985    -5.027    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.833e-007  2.570e-007    -6.548    -6.590    -0.042
   FeOH+                 4.770e-008  4.327e-008    -7.322    -7.364    -0.042
   FeCl+                 2.312e-009  2.098e-009    -8.636    -8.678    -0.042
   FeSO4                 1.736e-010  1.740e-010    -9.760    -9.760     0.001
   Fe(OH)2               2.957e-012  2.963e-012   -11.529   -11.528     0.001
   Fe(OH)3-              9.763e-016  8.857e-016   -15.010   -15.053    -0.042
   FeHSO4+               1.566e-016  1.421e-016   -15.805   -15.847    -0.042
Fe(3)           5.700e-014
   Fe(OH)2+              2.928e-014  2.657e-014   -13.533   -13.576    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.227e-016  2.020e-016   -15.652   -15.695    -0.042
   FeOH+2                1.472e-017  9.972e-018   -16.832   -17.001    -0.169
   Fe+3                  4.612e-022  1.920e-022   -21.336   -21.717    -0.381
   FeCl+2                7.648e-025  5.180e-025   -24.116   -24.286    -0.169
   FeSO4+                1.335e-025  1.211e-025   -24.875   -24.917    -0.042
   FeCl2+                2.279e-028  2.068e-028   -27.642   -27.685    -0.042
   Fe(SO4)2-             1.679e-031  1.524e-031   -30.775   -30.817    -0.042
   FeHSO4+2              5.948e-032  4.028e-032   -31.226   -31.395    -0.169
   Fe2(OH)2+4            1.272e-032  2.676e-033   -31.896   -32.572    -0.677
   FeCl3                 1.844e-033  1.848e-033   -32.734   -32.733     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.771   -43.828    -1.058
H(0)            1.562e-009
   H2                    7.809e-010  7.824e-010    -9.107    -9.107     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 7.638e-012  6.929e-012   -11.117   -11.159    -0.042
Mg              8.438e-005
   Mg+2                  8.032e-005  5.537e-005    -4.095    -4.257    -0.162
   MgHCO3+               3.948e-006  3.582e-006    -5.404    -5.446    -0.042
   MgCO3                 1.100e-007  1.102e-007    -6.959    -6.958     0.001
   MgOH+                 1.783e-009  1.618e-009    -8.749    -8.791    -0.042
   MgSO4                 7.451e-010  7.467e-010    -9.128    -9.127     0.001
Mn(2)           4.267e-004
   Mn+2                  2.883e-004  1.953e-004    -3.540    -3.709    -0.169
   MnHCO3+               1.060e-004  9.620e-005    -3.975    -4.017    -0.042



   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.835e-008  7.108e-008    -7.106    -7.148    -0.042
   MnOH+                 4.451e-008  4.038e-008    -7.352    -7.394    -0.042
   MnSO4                 1.993e-009  1.997e-009    -8.700    -8.700     0.001
   MnCl2                 2.767e-012  2.773e-012   -11.558   -11.557     0.001
   MnCl3-                7.522e-017  6.824e-017   -16.124   -16.166    -0.042
   Mn(OH)3-              1.777e-018  1.612e-018   -17.750   -17.793    -0.042
Mn(3)           1.714e-033
   Mn+3                  1.714e-033  7.132e-034   -32.766   -33.147    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.445   -82.614    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.883   -95.925    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.114e-007  6.126e-007    -6.214    -6.213     0.001
   NaCO3-                8.439e-009  7.656e-009    -8.074    -8.116    -0.042
   NaSO4-                6.262e-011  5.681e-011   -10.203   -10.246    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.168   -74.167     0.001
S(-2)           2.083e-004
   HS-                   5.930e-005  5.380e-005    -4.227    -4.269    -0.042
   H2S                   5.833e-005  5.845e-005    -4.234    -4.233     0.001
   Fe(HS)2               4.378e-005  4.387e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          3.220e-007  2.921e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.833e-007  2.570e-007    -6.548    -6.590    -0.042
   S5-2                  1.517e-007  1.100e-007    -6.819    -6.959    -0.139
   S4-2                  8.984e-008  6.419e-008    -7.047    -7.193    -0.146
   S6-2                  7.743e-008  5.694e-008    -7.111    -7.245    -0.133
   S-2                   7.721e-011  5.229e-011   -10.112   -10.282    -0.169
   S3-2                  3.219e-011  2.262e-011   -10.492   -10.646    -0.153
   S2-2                  1.852e-012  1.284e-012   -11.732   -11.892    -0.159
   As3S4(HS)2-           6.728e-016  6.103e-016   -15.172   -15.214    -0.042
S(6)            1.054e-007
   SO4-2                 8.427e-008  5.752e-008    -7.074    -7.240    -0.166
   CaSO4                 1.819e-008  1.822e-008    -7.740    -7.739     0.001
   MnSO4                 1.993e-009  1.997e-009    -8.700    -8.700     0.001
   MgSO4                 7.451e-010  7.467e-010    -9.128    -9.127     0.001
   FeSO4                 1.736e-010  1.740e-010    -9.760    -9.760     0.001
   NaSO4-                6.262e-011  5.681e-011   -10.203   -10.246    -0.042
   BaSO4                 1.021e-011  1.023e-011   -10.991   -10.990     0.001
   KSO4-                 7.638e-012  6.929e-012   -11.117   -11.159    -0.042
   HSO4-                 7.660e-013  6.949e-013   -12.116   -12.158    -0.042
   CaHSO4+               1.462e-014  1.327e-014   -13.835   -13.877    -0.042
   FeHSO4+               1.566e-016  1.421e-016   -15.805   -15.847    -0.042
   FeSO4+                1.335e-025  1.211e-025   -24.875   -24.917    -0.042
   Fe(SO4)2-             1.679e-031  1.524e-031   -30.775   -30.817    -0.042
   FeHSO4+2              5.948e-032  4.028e-032   -31.226   -31.395    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.68  -10.04   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.72  -13.69   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.29    9.55   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)            0.61   -2.25   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.36  -11.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.46  -10.04   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.43  -30.20   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.53  -43.36   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.75  -42.96   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.62  -41.90   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.71  -45.10   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.54  -14.65   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.30  -88.01   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.62  -10.95    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.06   42.56  MnO2
O2(g)           -71.27  -74.17   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -5.10   10.10   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.47  -14.65   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 63.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.260e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.771e-002 -2.291e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.705e-003 -1.895e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.717e-005  1.717e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.809e-003  1.809e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.359e-004  Surface charge, eq

Hfo_s         
 4.353e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.436e-006       0.789  3.436e-006      -5.464
Hfo_sOHCa+2      8.128e-007       0.187  8.128e-007      -6.090
Hfo_sOFe+        8.434e-008       0.019  8.434e-008      -7.074
Hfo_sOH2+        1.328e-008       0.003  1.328e-008      -7.877
Hfo_sOH          5.488e-009       0.001  5.488e-009      -8.261
Hfo_sOHBa+2      5.620e-010       0.000  5.620e-010      -9.250
Hfo_sO-          5.196e-011       0.000  5.196e-011     -10.284

Hfo           
 1.359e-004  Surface charge, eq

Hfo_w         
 1.741e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.027e-004       0.590  1.027e-004      -3.988
Hfo_wOH          4.244e-005       0.244  4.244e-005      -4.372
Hfo_wOMn+        2.111e-005       0.121  2.111e-005      -4.676
Hfo_wOFe+        6.087e-006       0.035  6.087e-006      -5.216
Hfo_wOCa+        7.666e-007       0.004  7.666e-007      -6.115
Hfo_wOMg+        4.757e-007       0.003  4.757e-007      -6.323
Hfo_wO-          4.018e-007       0.002  4.018e-007      -6.396
Hfo_wOFeOH       1.320e-007       0.001  1.320e-007      -6.879
Hfo_wH2AsO3      8.122e-009       0.000  8.122e-009      -8.090
Hfo_wSO4-        1.798e-011       0.000  1.798e-011     -10.745
Hfo_wOHSO4-2     1.482e-011       0.000  1.482e-011     -10.829
Hfo_wOBa+        7.661e-012       0.000  7.661e-012     -11.116
Hfo_wOHAsO4-3    1.963e-017       0.000  1.963e-017     -16.707
Hfo_wHAsO4-      2.573e-018       0.000  2.573e-018     -17.590
Hfo_wH2AsO4      2.015e-019       0.000  2.015e-019     -18.696



Mno           
 8.014e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.346e-027       0.000  1.346e-027     -26.871
Mno_O3HMn+       2.294e-029       0.000  2.294e-029     -28.639
Mno_O3Ca         8.352e-030       0.000  8.352e-030     -29.078
Mno_O3-2         7.295e-030       0.000  7.295e-030     -29.137
Mno_O3H-         3.117e-031       0.000  3.117e-031     -30.506
Mno_O3Na-        1.524e-031       0.000  1.524e-031     -30.817
Mno_O3HCa+       1.242e-031       0.000  1.242e-031     -30.906
Mno_O3Mg         1.108e-031       0.000  1.108e-031     -30.955
Mno_O3Ba         3.928e-032       0.000  3.928e-032     -31.406
Mno_O3HMg+       1.116e-033       0.000  1.116e-033     -32.952
Mno_O3HBa+       1.045e-033       0.000  1.045e-033     -32.981
Mno_O3HNa        6.075e-034       0.000  6.075e-034     -33.216
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.585e-041       0.000  8.586e-041     -40.066
Mno_O3H3Cl       2.113e-043       0.000  2.113e-043     -42.675

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.228e-007  3.228e-007
Ba               5.453e-007  5.453e-007
C                1.363e-002  1.363e-002
Ca               2.444e-003  2.444e-003
Cl               9.873e-005  9.873e-005
Fe               8.042e-005  8.042e-005
K                1.893e-005  1.893e-005
Mg               8.439e-005  8.439e-005
Mn               4.264e-004  4.264e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.906      Charge balance
                                       pe  =  -3.929      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.779e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.546e-003
                       Total CO2 (mol/kg)  =  7.893e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.365e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.77
                               Iterations  =  33
                                  Total H  = 1.110401e+002
                                  Total O  = 5.552740e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.352e-007  1.241e-007    -6.869    -6.906    -0.037
   OH-                   8.889e-008  8.065e-008    -7.051    -7.093    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.228e-007
   AsS(OH)(HS)-          3.221e-007  2.922e-007    -6.492    -6.534    -0.042
   H3AsO3                7.428e-010  7.443e-010    -9.129    -9.128     0.001
   H2AsO3-               4.681e-012  4.246e-012   -11.330   -11.372    -0.042



   As3S4(HS)2-           6.717e-016  6.094e-016   -15.173   -15.215    -0.042
   H4AsO3+               5.045e-017  4.577e-017   -16.297   -16.339    -0.042
   HAsO3-2               1.008e-019  6.827e-020   -18.997   -19.166    -0.169
   AsO3-3                2.637e-028  1.098e-028   -27.579   -27.960    -0.381
As(5)           2.329e-018
   H2AsO4-               1.333e-018  1.209e-018   -17.875   -17.917    -0.042
   HAsO4-2               9.954e-019  6.743e-019   -18.002   -18.171    -0.169
   H3AsO4                2.989e-023  2.995e-023   -22.525   -22.524     0.001
   AsO4-3                2.922e-023  1.216e-023   -22.534   -22.915    -0.381
Ba              5.453e-007
   Ba+2                  5.242e-007  3.551e-007    -6.281    -6.450    -0.169
   BaHCO3+               2.072e-008  1.880e-008    -7.684    -7.726    -0.042
   BaCO3                 3.821e-010  3.829e-010    -9.418    -9.417     0.001
   BaSO4                 1.006e-011  1.008e-011   -10.997   -10.997     0.001
   BaOH+                 1.068e-013  9.692e-014   -12.971   -13.014    -0.042
C(-4)           5.738e-003
   CH4                   5.738e-003  5.750e-003    -2.241    -2.240     0.001
C(4)            7.893e-003
   HCO3-                 6.069e-003  5.523e-003    -2.217    -2.258    -0.041
   CO2                   1.538e-003  1.542e-003    -2.813    -2.812     0.001
   CaHCO3+               1.232e-004  1.118e-004    -3.909    -3.952    -0.042
   MnHCO3+               1.059e-004  9.608e-005    -3.975    -4.017    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.035e-005  9.389e-006    -4.985    -5.027    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.945e-006  3.579e-006    -5.404    -5.446    -0.042
   CO3-2                 3.043e-006  2.087e-006    -5.517    -5.680    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.109e-007  6.121e-007    -6.214    -6.213     0.001
   MgCO3                 1.101e-007  1.103e-007    -6.958    -6.957     0.001
   BaHCO3+               2.072e-008  1.880e-008    -7.684    -7.726    -0.042
   NaCO3-                8.443e-009  7.660e-009    -8.073    -8.116    -0.042
   BaCO3                 3.821e-010  3.829e-010    -9.418    -9.417     0.001
Ca              2.444e-003
   Ca+2                  2.315e-003  1.587e-003    -2.635    -2.799    -0.164
   CaHCO3+               1.232e-004  1.118e-004    -3.909    -3.952    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.790e-008  1.794e-008    -7.747    -7.746     0.001
   CaOH+                 2.339e-009  2.122e-009    -8.631    -8.673    -0.042
   CaHSO4+               1.437e-014  1.304e-014   -13.842   -13.885    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.936e-005    -4.006    -4.049    -0.043
   MnCl+                 7.832e-008  7.105e-008    -7.106    -7.148    -0.042
   FeCl+                 2.311e-009  2.097e-009    -8.636    -8.678    -0.042
   MnCl2                 2.766e-012  2.771e-012   -11.558   -11.557     0.001
   MnCl3-                7.519e-017  6.821e-017   -16.124   -16.166    -0.042
   FeCl+2                7.618e-025  5.160e-025   -24.118   -24.287    -0.169
   FeCl2+                2.270e-028  2.060e-028   -27.644   -27.686    -0.042
   FeCl3                 1.837e-033  1.841e-033   -32.736   -32.735     0.001
Fe(2)           8.042e-005
   Fe(HS)2               4.379e-005  4.388e-005    -4.359    -4.358     0.001
   Fe+2                  2.509e-005  1.700e-005    -4.600    -4.770    -0.169
   FeHCO3+               1.035e-005  9.389e-006    -4.985    -5.027    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.835e-007  2.572e-007    -6.547    -6.590    -0.042
   FeOH+                 4.773e-008  4.330e-008    -7.321    -7.363    -0.042
   FeCl+                 2.311e-009  2.097e-009    -8.636    -8.678    -0.042
   FeSO4                 1.709e-010  1.712e-010    -9.767    -9.766     0.001
   Fe(OH)2               2.963e-012  2.969e-012   -11.528   -11.527     0.001
   Fe(OH)3-              9.796e-016  8.887e-016   -15.009   -15.051    -0.042
   FeHSO4+               1.540e-016  1.397e-016   -15.813   -15.855    -0.042
Fe(3)           5.696e-014
   Fe(OH)2+              2.924e-014  2.653e-014   -13.534   -13.576    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.230e-016  2.023e-016   -15.652   -15.694    -0.042
   FeOH+2                1.468e-017  9.946e-018   -16.833   -17.002    -0.169
   Fe+3                  4.593e-022  1.912e-022   -21.338   -21.718    -0.381



   FeCl+2                7.618e-025  5.160e-025   -24.118   -24.287    -0.169
   FeSO4+                1.309e-025  1.188e-025   -24.883   -24.925    -0.042
   FeCl2+                2.270e-028  2.060e-028   -27.644   -27.686    -0.042
   Fe(SO4)2-             1.622e-031  1.472e-031   -30.790   -30.832    -0.042
   FeHSO4+2              5.826e-032  3.947e-032   -31.235   -31.404    -0.169
   Fe2(OH)2+4            1.265e-032  2.662e-033   -31.898   -32.575    -0.677
   FeCl3                 1.837e-033  1.841e-033   -32.736   -32.735     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.774   -43.831    -1.057
H(0)            1.568e-009
   H2                    7.842e-010  7.858e-010    -9.106    -9.105     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 7.522e-012  6.824e-012   -11.124   -11.166    -0.042
Mg              8.439e-005
   Mg+2                  8.033e-005  5.538e-005    -4.095    -4.257    -0.162
   MgHCO3+               3.945e-006  3.579e-006    -5.404    -5.446    -0.042
   MgCO3                 1.101e-007  1.103e-007    -6.958    -6.957     0.001
   MgOH+                 1.786e-009  1.620e-009    -8.748    -8.791    -0.042
   MgSO4                 7.340e-010  7.354e-010    -9.134    -9.133     0.001
Mn(2)           4.264e-004
   Mn+2                  2.881e-004  1.952e-004    -3.540    -3.710    -0.169
   MnHCO3+               1.059e-004  9.608e-005    -3.975    -4.017    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.832e-008  7.105e-008    -7.106    -7.148    -0.042
   MnOH+                 4.455e-008  4.041e-008    -7.351    -7.393    -0.042
   MnSO4                 1.962e-009  1.966e-009    -8.707    -8.706     0.001
   MnCl2                 2.766e-012  2.771e-012   -11.558   -11.557     0.001
   MnCl3-                7.519e-017  6.821e-017   -16.124   -16.166    -0.042
   Mn(OH)3-              1.783e-018  1.617e-018   -17.749   -17.791    -0.042
Mn(3)           1.707e-033
   Mn+3                  1.707e-033  7.104e-034   -32.768   -33.148    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.447   -82.616    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.886   -95.929    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.109e-007  6.121e-007    -6.214    -6.213     0.001
   NaCO3-                8.443e-009  7.660e-009    -8.073    -8.116    -0.042
   NaSO4-                6.167e-011  5.595e-011   -10.210   -10.252    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.172   -74.171     0.001
S(-2)           2.083e-004
   HS-                   5.932e-005  5.382e-005    -4.227    -4.269    -0.042
   H2S                   5.828e-005  5.840e-005    -4.234    -4.234     0.001
   Fe(HS)2               4.379e-005  4.388e-005    -4.359    -4.358     0.001
   AsS(OH)(HS)-          3.221e-007  2.922e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.835e-007  2.572e-007    -6.547    -6.590    -0.042
   S5-2                  1.519e-007  1.102e-007    -6.818    -6.958    -0.139
   S4-2                  8.998e-008  6.430e-008    -7.046    -7.192    -0.146
   S6-2                  7.755e-008  5.704e-008    -7.110    -7.244    -0.133
   S-2                   7.733e-011  5.238e-011   -10.112   -10.281    -0.169
   S3-2                  3.224e-011  2.266e-011   -10.492   -10.645    -0.153
   S2-2                  1.855e-012  1.286e-012   -11.732   -11.891    -0.159
   As3S4(HS)2-           6.717e-016  6.094e-016   -15.173   -15.215    -0.042
S(6)            1.038e-007
   SO4-2                 8.298e-008  5.665e-008    -7.081    -7.247    -0.166
   CaSO4                 1.790e-008  1.794e-008    -7.747    -7.746     0.001
   MnSO4                 1.962e-009  1.966e-009    -8.707    -8.706     0.001
   MgSO4                 7.340e-010  7.354e-010    -9.134    -9.133     0.001
   FeSO4                 1.709e-010  1.712e-010    -9.767    -9.766     0.001
   NaSO4-                6.167e-011  5.595e-011   -10.210   -10.252    -0.042
   BaSO4                 1.006e-011  1.008e-011   -10.997   -10.997     0.001
   KSO4-                 7.522e-012  6.824e-012   -11.124   -11.166    -0.042
   HSO4-                 7.533e-013  6.834e-013   -12.123   -12.165    -0.042
   CaHSO4+               1.437e-014  1.304e-014   -13.842   -13.885    -0.042
   FeHSO4+               1.540e-016  1.397e-016   -15.813   -15.855    -0.042



   FeSO4+                1.309e-025  1.188e-025   -24.883   -24.925    -0.042
   Fe(SO4)2-             1.622e-031  1.472e-031   -30.790   -30.832    -0.042
   FeHSO4+2              5.826e-032  3.947e-032   -31.235   -31.404    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.05    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.73  -13.70   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.36  -11.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.43  -30.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.54  -43.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.77  -42.98   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.64  -41.92   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.73  -45.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.54  -14.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.33  -88.04   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.63  -10.96    2.67  MnSO4
Nahcolite        -5.42   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2



Pyrochroite      -5.10   10.10   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.48  -14.66   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 64.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.280e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.771e-002 -2.289e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.583e-003 -2.017e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.778e-005  1.778e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  1.931e-003  1.931e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.340e-004  Surface charge, eq

Hfo_s         
 4.292e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.389e-006       0.790  3.389e-006      -5.470
Hfo_sOHCa+2      8.006e-007       0.187  8.006e-007      -6.097
Hfo_sOFe+        8.318e-008       0.019  8.319e-008      -7.080
Hfo_sOH2+        1.307e-008       0.003  1.307e-008      -7.884
Hfo_sOH          5.408e-009       0.001  5.408e-009      -8.267
Hfo_sOHBa+2      5.539e-010       0.000  5.539e-010      -9.257
Hfo_sO-          5.126e-011       0.000  5.127e-011     -10.290

Hfo           



 1.340e-004  Surface charge, eq
Hfo_w         

 1.717e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.012e-004       0.589  1.012e-004      -3.995
Hfo_wOH          4.187e-005       0.244  4.187e-005      -4.378
Hfo_wOMn+        2.084e-005       0.121  2.084e-005      -4.681
Hfo_wOFe+        6.011e-006       0.035  6.011e-006      -5.221
Hfo_wOCa+        7.570e-007       0.004  7.570e-007      -6.121
Hfo_wOMg+        4.701e-007       0.003  4.701e-007      -6.328
Hfo_wO-          3.969e-007       0.002  3.969e-007      -6.401
Hfo_wOFeOH       1.305e-007       0.001  1.305e-007      -6.884
Hfo_wH2AsO3      8.020e-009       0.000  8.020e-009      -8.096
Hfo_wSO4-        1.745e-011       0.000  1.745e-011     -10.758
Hfo_wOHSO4-2     1.440e-011       0.000  1.440e-011     -10.841
Hfo_wOBa+        7.570e-012       0.000  7.570e-012     -11.121
Hfo_wOHAsO4-3    1.937e-017       0.000  1.937e-017     -16.713
Hfo_wHAsO4-      2.533e-018       0.000  2.533e-018     -17.596
Hfo_wH2AsO4      1.981e-019       0.000  1.981e-019     -18.703

Mno           
 1.922e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.242e-024       0.000  3.243e-024     -23.489
Mno_O3HMn+       5.520e-026       0.000  5.520e-026     -25.258
Mno_O3Ca         2.012e-026       0.000  2.012e-026     -25.696
Mno_O3-2         1.758e-026       0.000  1.758e-026     -25.755
Mno_O3H-         7.502e-028       0.000  7.502e-028     -27.125
Mno_O3Na-        3.673e-028       0.000  3.673e-028     -27.435
Mno_O3HCa+       2.988e-028       0.000  2.988e-028     -27.525
Mno_O3Mg         2.672e-028       0.000  2.672e-028     -27.573
Mno_O3Ba         9.468e-029       0.000  9.468e-029     -28.024
Mno_O3HMg+       2.687e-030       0.000  2.687e-030     -29.571
Mno_O3HBa+       2.515e-030       0.000  2.515e-030     -29.599
Mno_O3HNa        1.462e-030       0.000  1.462e-030     -29.835
Mno_O3H2         2.404e-032       0.000  2.404e-032     -31.619
Mno_O3H3+        2.061e-037       0.000  2.061e-037     -36.686
Mno_O3H3Cl       5.073e-040       0.000  5.074e-040     -39.295

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.229e-007  3.229e-007
Ba               5.453e-007  5.453e-007
C                1.371e-002  1.371e-002
Ca               2.442e-003  2.442e-003
Cl               9.873e-005  9.873e-005
Fe               8.041e-005  8.041e-005
K                1.893e-005  1.893e-005
Mg               8.439e-005  8.439e-005
Mn               4.261e-004  4.261e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.907      Charge balance
                                       pe  =  -3.930      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.773e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.540e-003
                       Total CO2 (mol/kg)  =  7.885e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.346e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.76
                               Iterations  =  41
                                  Total H  = 1.110406e+002
                                  Total O  = 5.552747e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.351e-007  1.239e-007    -6.869    -6.907    -0.037
   OH-                   8.901e-008  8.075e-008    -7.051    -7.093    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.229e-007
   AsS(OH)(HS)-          3.222e-007  2.923e-007    -6.492    -6.534    -0.042
   H3AsO3                7.435e-010  7.450e-010    -9.129    -9.128     0.001
   H2AsO3-               4.690e-012  4.255e-012   -11.329   -11.371    -0.042
   As3S4(HS)2-           6.707e-016  6.085e-016   -15.173   -15.216    -0.042
   H4AsO3+               5.042e-017  4.575e-017   -16.297   -16.340    -0.042
   HAsO3-2               1.011e-019  6.851e-020   -18.995   -19.164    -0.169
   AsO3-3                2.649e-028  1.103e-028   -27.577   -27.957    -0.381
As(5)           2.325e-018
   H2AsO4-               1.330e-018  1.207e-018   -17.876   -17.918    -0.042
   HAsO4-2               9.945e-019  6.737e-019   -18.002   -18.172    -0.169
   H3AsO4                2.979e-023  2.985e-023   -22.526   -22.525     0.001
   AsO4-3                2.923e-023  1.217e-023   -22.534   -22.915    -0.381
Ba              5.453e-007
   Ba+2                  5.242e-007  3.551e-007    -6.281    -6.450    -0.169
   BaHCO3+               2.071e-008  1.879e-008    -7.684    -7.726    -0.042
   BaCO3                 3.823e-010  3.831e-010    -9.418    -9.417     0.001
   BaSO4                 9.911e-012  9.931e-012   -11.004   -11.003     0.001
   BaOH+                 1.070e-013  9.706e-014   -12.971   -13.013    -0.042
C(-4)           5.823e-003
   CH4                   5.823e-003  5.835e-003    -2.235    -2.234     0.001
C(4)            7.885e-003
   HCO3-                 6.064e-003  5.519e-003    -2.217    -2.258    -0.041
   CO2                   1.535e-003  1.538e-003    -2.814    -2.813     0.001
   CaHCO3+               1.231e-004  1.117e-004    -3.910    -3.952    -0.042
   MnHCO3+               1.058e-004  9.595e-005    -3.976    -4.018    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.034e-005  9.377e-006    -4.986    -5.028    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.943e-006  3.577e-006    -5.404    -5.446    -0.042
   CO3-2                 3.044e-006  2.088e-006    -5.517    -5.680    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.104e-007  6.116e-007    -6.214    -6.214     0.001
   MgCO3                 1.102e-007  1.104e-007    -6.958    -6.957     0.001
   BaHCO3+               2.071e-008  1.879e-008    -7.684    -7.726    -0.042
   NaCO3-                8.447e-009  7.663e-009    -8.073    -8.116    -0.042
   BaCO3                 3.823e-010  3.831e-010    -9.418    -9.417     0.001
Ca              2.442e-003
   Ca+2                  2.314e-003  1.586e-003    -2.636    -2.800    -0.164
   CaHCO3+               1.231e-004  1.117e-004    -3.910    -3.952    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.762e-008  1.766e-008    -7.754    -7.753     0.001
   CaOH+                 2.341e-009  2.124e-009    -8.631    -8.673    -0.042
   CaHSO4+               1.413e-014  1.282e-014   -13.850   -13.892    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.936e-005    -4.006    -4.049    -0.043
   MnCl+                 7.828e-008  7.102e-008    -7.106    -7.149    -0.042
   FeCl+                 2.310e-009  2.096e-009    -8.636    -8.679    -0.042
   MnCl2                 2.765e-012  2.770e-012   -11.558   -11.557     0.001



   MnCl3-                7.516e-017  6.819e-017   -16.124   -16.166    -0.042
   FeCl+2                7.588e-025  5.141e-025   -24.120   -24.289    -0.169
   FeCl2+                2.262e-028  2.052e-028   -27.646   -27.688    -0.042
   FeCl3                 1.830e-033  1.834e-033   -32.738   -32.737     0.001
Fe(2)           8.041e-005
   Fe(HS)2               4.381e-005  4.390e-005    -4.358    -4.358     0.001
   Fe+2                  2.508e-005  1.699e-005    -4.601    -4.770    -0.169
   FeHCO3+               1.034e-005  9.377e-006    -4.986    -5.028    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.837e-007  2.574e-007    -6.547    -6.589    -0.042
   FeOH+                 4.777e-008  4.334e-008    -7.321    -7.363    -0.042
   FeCl+                 2.310e-009  2.096e-009    -8.636    -8.679    -0.042
   FeSO4                 1.683e-010  1.686e-010    -9.774    -9.773     0.001
   Fe(OH)2               2.969e-012  2.975e-012   -11.527   -11.526     0.001
   Fe(OH)3-              9.829e-016  8.917e-016   -15.007   -15.050    -0.042
   FeHSO4+               1.514e-016  1.373e-016   -15.820   -15.862    -0.042
Fe(3)           5.692e-014
   Fe(OH)2+              2.921e-014  2.650e-014   -13.535   -13.577    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.233e-016  2.026e-016   -15.651   -15.693    -0.042
   FeOH+2                1.464e-017  9.921e-018   -16.834   -17.003    -0.169
   Fe+3                  4.575e-022  1.905e-022   -21.340   -21.720    -0.381
   FeCl+2                7.588e-025  5.141e-025   -24.120   -24.289    -0.169
   FeSO4+                1.285e-025  1.165e-025   -24.891   -24.934    -0.042
   FeCl2+                2.262e-028  2.052e-028   -27.646   -27.688    -0.042
   Fe(SO4)2-             1.568e-031  1.423e-031   -30.805   -30.847    -0.042
   FeHSO4+2              5.709e-032  3.868e-032   -31.243   -31.413    -0.169
   Fe2(OH)2+4            1.258e-032  2.649e-033   -31.900   -32.577    -0.676
   FeCl3                 1.830e-033  1.834e-033   -32.738   -32.737     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.777   -43.834    -1.057
H(0)            1.575e-009
   H2                    7.875e-010  7.891e-010    -9.104    -9.103     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 7.409e-012  6.722e-012   -11.130   -11.173    -0.042
Mg              8.439e-005
   Mg+2                  8.034e-005  5.539e-005    -4.095    -4.257    -0.161
   MgHCO3+               3.943e-006  3.577e-006    -5.404    -5.446    -0.042
   MgCO3                 1.102e-007  1.104e-007    -6.958    -6.957     0.001
   MgOH+                 1.788e-009  1.622e-009    -8.748    -8.790    -0.042
   MgSO4                 7.231e-010  7.246e-010    -9.141    -9.140     0.001
Mn(2)           4.261e-004
   Mn+2                  2.880e-004  1.951e-004    -3.541    -3.710    -0.169
   MnHCO3+               1.058e-004  9.595e-005    -3.976    -4.018    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.828e-008  7.102e-008    -7.106    -7.149    -0.042
   MnOH+                 4.458e-008  4.045e-008    -7.351    -7.393    -0.042
   MnSO4                 1.932e-009  1.936e-009    -8.714    -8.713     0.001
   MnCl2                 2.765e-012  2.770e-012   -11.558   -11.557     0.001
   MnCl3-                7.516e-017  6.819e-017   -16.124   -16.166    -0.042
   Mn(OH)3-              1.789e-018  1.623e-018   -17.747   -17.790    -0.042
Mn(3)           1.700e-033
   Mn+3                  1.700e-033  7.077e-034   -32.770   -33.150    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.448   -82.617    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.889   -95.932    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.104e-007  6.116e-007    -6.214    -6.214     0.001
   NaCO3-                8.447e-009  7.663e-009    -8.073    -8.116    -0.042
   NaSO4-                6.075e-011  5.511e-011   -10.216   -10.259    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.175   -74.174     0.001
S(-2)           2.083e-004
   HS-                   5.935e-005  5.384e-005    -4.227    -4.269    -0.042
   H2S                   5.823e-005  5.834e-005    -4.235    -4.234     0.001



   Fe(HS)2               4.381e-005  4.390e-005    -4.358    -4.358     0.001
   AsS(OH)(HS)-          3.222e-007  2.923e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.837e-007  2.574e-007    -6.547    -6.589    -0.042
   S5-2                  1.522e-007  1.104e-007    -6.818    -6.957    -0.139
   S4-2                  9.012e-008  6.440e-008    -7.045    -7.191    -0.146
   S6-2                  7.768e-008  5.713e-008    -7.110    -7.243    -0.133
   S-2                   7.745e-011  5.247e-011   -10.111   -10.280    -0.169
   S3-2                  3.229e-011  2.269e-011   -10.491   -10.644    -0.153
   S2-2                  1.858e-012  1.288e-012   -11.731   -11.890    -0.159
   As3S4(HS)2-           6.707e-016  6.085e-016   -15.173   -15.216    -0.042
S(6)            1.023e-007
   SO4-2                 8.172e-008  5.580e-008    -7.088    -7.253    -0.166
   CaSO4                 1.762e-008  1.766e-008    -7.754    -7.753     0.001
   MnSO4                 1.932e-009  1.936e-009    -8.714    -8.713     0.001
   MgSO4                 7.231e-010  7.246e-010    -9.141    -9.140     0.001
   FeSO4                 1.683e-010  1.686e-010    -9.774    -9.773     0.001
   NaSO4-                6.075e-011  5.511e-011   -10.216   -10.259    -0.042
   BaSO4                 9.911e-012  9.931e-012   -11.004   -11.003     0.001
   KSO4-                 7.409e-012  6.722e-012   -11.130   -11.173    -0.042
   HSO4-                 7.411e-013  6.723e-013   -12.130   -12.172    -0.042
   CaHSO4+               1.413e-014  1.282e-014   -13.850   -13.892    -0.042
   FeHSO4+               1.514e-016  1.373e-016   -15.820   -15.862    -0.042
   FeSO4+                1.285e-025  1.165e-025   -24.891   -24.934    -0.042
   Fe(SO4)2-             1.568e-031  1.423e-031   -30.805   -30.847    -0.042
   FeHSO4+2              5.709e-032  3.868e-032   -31.243   -31.413    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.52  -18.06  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.73  -13.70   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.63   -2.23   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.37  -11.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.43  -30.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.56  -43.39   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.78  -42.99   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -36.65  -41.93   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.74  -45.13   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.55  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.35  -88.06   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.63  -10.96    2.67  MnSO4
Nahcolite        -5.42   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.06   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.12   -7.35  -18.48  FeS2
Pyrochroite      -5.10   10.10   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.49  -14.66   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 65.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.300e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.55   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.771e-002 -2.288e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.462e-003 -2.138e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.839e-005  1.839e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.053e-003  2.053e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.320e-004  Surface charge, eq

Hfo_s         
 4.231e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.342e-006       0.790  3.342e-006      -5.476
Hfo_sOHCa+2      7.885e-007       0.186  7.885e-007      -6.103
Hfo_sOFe+        8.203e-008       0.019  8.203e-008      -7.086
Hfo_sOH2+        1.286e-008       0.003  1.286e-008      -7.891
Hfo_sOH          5.328e-009       0.001  5.328e-009      -8.273
Hfo_sOHBa+2      5.458e-010       0.000  5.458e-010      -9.263
Hfo_sO-          5.057e-011       0.000  5.057e-011     -10.296

Hfo           
 1.320e-004  Surface charge, eq

Hfo_w         
 1.692e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.968e-005       0.589  9.968e-005      -4.001
Hfo_wOH          4.130e-005       0.244  4.130e-005      -4.384
Hfo_wOMn+        2.057e-005       0.122  2.057e-005      -4.687
Hfo_wOFe+        5.934e-006       0.035  5.934e-006      -5.227
Hfo_wOCa+        7.473e-007       0.004  7.473e-007      -6.126
Hfo_wOMg+        4.644e-007       0.003  4.644e-007      -6.333
Hfo_wO-          3.920e-007       0.002  3.920e-007      -6.407
Hfo_wOFeOH       1.290e-007       0.001  1.290e-007      -6.889
Hfo_wH2AsO3      7.918e-009       0.000  7.918e-009      -8.101
Hfo_wSO4-        1.694e-011       0.000  1.694e-011     -10.771
Hfo_wOHSO4-2     1.400e-011       0.000  1.400e-011     -10.854
Hfo_wOBa+        7.477e-012       0.000  7.477e-012     -11.126
Hfo_wOHAsO4-3    1.912e-017       0.000  1.912e-017     -16.719
Hfo_wHAsO4-      2.494e-018       0.000  2.494e-018     -17.603
Hfo_wH2AsO4      1.948e-019       0.000  1.948e-019     -18.710

Mno           
 7.976e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.352e-027       0.000  1.352e-027     -26.869
Mno_O3HMn+       2.298e-029       0.000  2.298e-029     -28.639
Mno_O3Ca         8.386e-030       0.000  8.387e-030     -29.076
Mno_O3-2         7.332e-030       0.000  7.332e-030     -29.135
Mno_O3H-         3.125e-031       0.000  3.125e-031     -30.505
Mno_O3Na-        1.532e-031       0.000  1.532e-031     -30.815
Mno_O3HCa+       1.244e-031       0.000  1.244e-031     -30.905
Mno_O3Mg         1.114e-031       0.000  1.114e-031     -30.953
Mno_O3Ba         3.949e-032       0.000  3.949e-032     -31.404
Mno_O3HMg+       1.119e-033       0.000  1.119e-033     -32.951
Mno_O3HBa+       1.048e-033       0.000  1.048e-033     -32.980
Mno_O3HNa        6.091e-034       0.000  6.091e-034     -33.215
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.564e-041       0.000  8.564e-041     -40.067
Mno_O3H3Cl       2.108e-043       0.000  2.108e-043     -42.676



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.230e-007  3.230e-007
Ba               5.453e-007  5.453e-007
C                1.378e-002  1.378e-002
Ca               2.441e-003  2.441e-003
Cl               9.873e-005  9.873e-005
Fe               8.040e-005  8.039e-005
K                1.893e-005  1.893e-005
Mg               8.440e-005  8.440e-005
Mn               4.259e-004  4.258e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.907      Charge balance
                                       pe  =  -3.932      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.768e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.535e-003
                       Total CO2 (mol/kg)  =  7.876e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.326e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.75
                               Iterations  =  33
                                  Total H  = 1.110411e+002
                                  Total O  = 5.552755e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.349e-007  1.238e-007    -6.870    -6.907    -0.037
   OH-                   8.911e-008  8.085e-008    -7.050    -7.092    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.230e-007
   AsS(OH)(HS)-          3.223e-007  2.924e-007    -6.492    -6.534    -0.042
   H3AsO3                7.441e-010  7.456e-010    -9.128    -9.127     0.001
   H2AsO3-               4.700e-012  4.264e-012   -11.328   -11.370    -0.042
   As3S4(HS)2-           6.697e-016  6.076e-016   -15.174   -15.216    -0.042
   H4AsO3+               5.040e-017  4.573e-017   -16.298   -16.340    -0.042
   HAsO3-2               1.014e-019  6.874e-020   -18.994   -19.163    -0.169
   AsO3-3                2.660e-028  1.108e-028   -27.575   -27.955    -0.380
As(5)           2.321e-018
   H2AsO4-               1.328e-018  1.204e-018   -17.877   -17.919    -0.042
   HAsO4-2               9.936e-019  6.732e-019   -18.003   -18.172    -0.169
   H3AsO4                2.969e-023  2.975e-023   -22.527   -22.527     0.001
   AsO4-3                2.923e-023  1.218e-023   -22.534   -22.915    -0.380
Ba              5.453e-007
   Ba+2                  5.242e-007  3.552e-007    -6.280    -6.450    -0.169
   BaHCO3+               2.069e-008  1.877e-008    -7.684    -7.726    -0.042
   BaCO3                 3.826e-010  3.833e-010    -9.417    -9.416     0.001
   BaSO4                 9.766e-012  9.786e-012   -11.010   -11.009     0.001
   BaOH+                 1.071e-013  9.720e-014   -12.970   -13.012    -0.042
C(-4)           5.908e-003
   CH4                   5.908e-003  5.920e-003    -2.229    -2.228     0.001
C(4)            7.876e-003
   HCO3-                 6.059e-003  5.514e-003    -2.218    -2.259    -0.041
   CO2                   1.532e-003  1.535e-003    -2.815    -2.814     0.001
   CaHCO3+               1.229e-004  1.115e-004    -3.910    -3.953    -0.042
   MnHCO3+               1.056e-004  9.583e-005    -3.976    -4.018    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001



   FeHCO3+               1.032e-005  9.365e-006    -4.986    -5.028    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.940e-006  3.575e-006    -5.404    -5.447    -0.042
   CO3-2                 3.045e-006  2.089e-006    -5.516    -5.680    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.099e-007  6.111e-007    -6.215    -6.214     0.001
   MgCO3                 1.102e-007  1.105e-007    -6.958    -6.957     0.001
   BaHCO3+               2.069e-008  1.877e-008    -7.684    -7.726    -0.042
   NaCO3-                8.451e-009  7.667e-009    -8.073    -8.115    -0.042
   BaCO3                 3.826e-010  3.833e-010    -9.417    -9.416     0.001
Ca              2.441e-003
   Ca+2                  2.313e-003  1.586e-003    -2.636    -2.800    -0.164
   CaHCO3+               1.229e-004  1.115e-004    -3.910    -3.953    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.736e-008  1.739e-008    -7.761    -7.760     0.001
   CaOH+                 2.343e-009  2.125e-009    -8.630    -8.673    -0.042
   CaHSO4+               1.390e-014  1.261e-014   -13.857   -13.899    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.937e-005    -4.006    -4.049    -0.043
   MnCl+                 7.825e-008  7.099e-008    -7.107    -7.149    -0.042
   FeCl+                 2.309e-009  2.095e-009    -8.637    -8.679    -0.042
   MnCl2                 2.764e-012  2.769e-012   -11.559   -11.558     0.001
   MnCl3-                7.513e-017  6.816e-017   -16.124   -16.166    -0.042
   FeCl+2                7.559e-025  5.122e-025   -24.122   -24.291    -0.169
   FeCl2+                2.253e-028  2.044e-028   -27.647   -27.689    -0.042
   FeCl3                 1.823e-033  1.827e-033   -32.739   -32.738     0.001
Fe(2)           8.040e-005
   Fe(HS)2               4.382e-005  4.391e-005    -4.358    -4.357     0.001
   Fe+2                  2.507e-005  1.698e-005    -4.601    -4.770    -0.169
   FeHCO3+               1.032e-005  9.365e-006    -4.986    -5.028    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.839e-007  2.575e-007    -6.547    -6.589    -0.042
   FeOH+                 4.781e-008  4.338e-008    -7.320    -7.363    -0.042
   FeCl+                 2.309e-009  2.095e-009    -8.637    -8.679    -0.042
   FeSO4                 1.657e-010  1.660e-010    -9.781    -9.780     0.001
   Fe(OH)2               2.976e-012  2.982e-012   -11.526   -11.526     0.001
   Fe(OH)3-              9.861e-016  8.947e-016   -15.006   -15.048    -0.042
   FeHSO4+               1.489e-016  1.351e-016   -15.827   -15.869    -0.042
Fe(3)           5.689e-014
   Fe(OH)2+              2.917e-014  2.646e-014   -13.535   -13.577    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.235e-016  2.028e-016   -15.651   -15.693    -0.042
   FeOH+2                1.461e-017  9.896e-018   -16.835   -17.005    -0.169
   Fe+3                  4.557e-022  1.898e-022   -21.341   -21.722    -0.380
   FeCl+2                7.559e-025  5.122e-025   -24.122   -24.291    -0.169
   FeSO4+                1.261e-025  1.144e-025   -24.899   -24.942    -0.042
   FeCl2+                2.253e-028  2.044e-028   -27.647   -27.689    -0.042
   Fe(SO4)2-             1.516e-031  1.376e-031   -30.819   -30.861    -0.042
   FeHSO4+2              5.596e-032  3.792e-032   -31.252   -31.421    -0.169
   Fe2(OH)2+4            1.251e-032  2.636e-033   -31.903   -32.579    -0.676
   FeCl3                 1.823e-033  1.827e-033   -32.739   -32.738     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.780   -43.836    -1.057
H(0)            1.581e-009
   H2                    7.907e-010  7.923e-010    -9.102    -9.101     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 7.299e-012  6.622e-012   -11.137   -11.179    -0.042
Mg              8.440e-005
   Mg+2                  8.035e-005  5.541e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.940e-006  3.575e-006    -5.404    -5.447    -0.042
   MgCO3                 1.102e-007  1.105e-007    -6.958    -6.957     0.001
   MgOH+                 1.791e-009  1.625e-009    -8.747    -8.789    -0.042
   MgSO4                 7.126e-010  7.140e-010    -9.147    -9.146     0.001
Mn(2)           4.259e-004
   Mn+2                  2.878e-004  1.950e-004    -3.541    -3.710    -0.169
   MnHCO3+               1.056e-004  9.583e-005    -3.976    -4.018    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001



   MnCl+                 7.825e-008  7.099e-008    -7.107    -7.149    -0.042
   MnOH+                 4.462e-008  4.048e-008    -7.350    -7.393    -0.042
   MnSO4                 1.902e-009  1.906e-009    -8.721    -8.720     0.001
   MnCl2                 2.764e-012  2.769e-012   -11.559   -11.558     0.001
   MnCl3-                7.513e-017  6.816e-017   -16.124   -16.166    -0.042
   Mn(OH)3-              1.794e-018  1.628e-018   -17.746   -17.788    -0.042
Mn(3)           1.693e-033
   Mn+3                  1.693e-033  7.051e-034   -32.771   -33.152    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.450   -82.619    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.892   -95.935    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.099e-007  6.111e-007    -6.215    -6.214     0.001
   NaCO3-                8.451e-009  7.667e-009    -8.073    -8.115    -0.042
   NaSO4-                5.985e-011  5.430e-011   -10.223   -10.265    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.179   -74.178     0.001
S(-2)           2.083e-004
   HS-                   5.937e-005  5.386e-005    -4.226    -4.269    -0.042
   H2S                   5.818e-005  5.829e-005    -4.235    -4.234     0.001
   Fe(HS)2               4.382e-005  4.391e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          3.223e-007  2.924e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.839e-007  2.575e-007    -6.547    -6.589    -0.042
   S5-2                  1.524e-007  1.106e-007    -6.817    -6.956    -0.139
   S4-2                  9.026e-008  6.451e-008    -7.044    -7.190    -0.146
   S6-2                  7.780e-008  5.723e-008    -7.109    -7.242    -0.133
   S-2                   7.757e-011  5.255e-011   -10.110   -10.279    -0.169
   S3-2                  3.234e-011  2.273e-011   -10.490   -10.643    -0.153
   S2-2                  1.860e-012  1.290e-012   -11.730   -11.889    -0.159
   As3S4(HS)2-           6.697e-016  6.076e-016   -15.174   -15.216    -0.042
S(6)            1.007e-007
   SO4-2                 8.051e-008  5.497e-008    -7.094    -7.260    -0.166
   CaSO4                 1.736e-008  1.739e-008    -7.761    -7.760     0.001
   MnSO4                 1.902e-009  1.906e-009    -8.721    -8.720     0.001
   MgSO4                 7.126e-010  7.140e-010    -9.147    -9.146     0.001
   FeSO4                 1.657e-010  1.660e-010    -9.781    -9.780     0.001
   NaSO4-                5.985e-011  5.430e-011   -10.223   -10.265    -0.042
   BaSO4                 9.766e-012  9.786e-012   -11.010   -11.009     0.001
   KSO4-                 7.299e-012  6.622e-012   -11.137   -11.179    -0.042
   HSO4-                 7.292e-013  6.616e-013   -12.137   -12.179    -0.042
   CaHSO4+               1.390e-014  1.261e-014   -13.857   -13.899    -0.042
   FeHSO4+               1.489e-016  1.351e-016   -15.827   -15.869    -0.042
   FeSO4+                1.261e-025  1.144e-025   -24.899   -24.942    -0.042
   Fe(SO4)2-             1.516e-031  1.376e-031   -30.819   -30.861    -0.042
   FeHSO4+2              5.596e-032  3.792e-032   -31.252   -31.421    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.70  -10.06   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.05    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.74  -13.71   -9.97  BaSO4
Birnessite      -27.55   16.06   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.63   -2.23   -2.86  CH4



Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.48  -10.06   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.77   36.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.43  -30.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.57  -43.40   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.80  -43.01   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.67  -41.95   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.76  -45.15   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.82  -12.03   -2.21  FeSO4:7H2O
Mirabilite      -13.56  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.37  -88.08   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.64  -10.97    2.67  MnSO4
Nahcolite        -5.42   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.06   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -5.10   10.10   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.14  -15.03  S
Thenardite      -14.49  -14.67   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 66.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.320e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.771e-002 -2.287e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.340e-003 -2.260e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.899e-005  1.899e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.174e-003  2.174e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.301e-004  Surface charge, eq

Hfo_s         
 4.170e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.294e-006       0.790  3.294e-006      -5.482
Hfo_sOHCa+2      7.764e-007       0.186  7.764e-007      -6.110
Hfo_sOFe+        8.087e-008       0.019  8.087e-008      -7.092
Hfo_sOH2+        1.265e-008       0.003  1.265e-008      -7.898
Hfo_sOH          5.249e-009       0.001  5.249e-009      -8.280
Hfo_sOHBa+2      5.377e-010       0.000  5.377e-010      -9.269
Hfo_sO-          4.988e-011       0.000  4.988e-011     -10.302

Hfo           
 1.301e-004  Surface charge, eq

Hfo_w         
 1.668e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.819e-005       0.589  9.819e-005      -4.008
Hfo_wOH          4.073e-005       0.244  4.073e-005      -4.390
Hfo_wOMn+        2.031e-005       0.122  2.031e-005      -4.692
Hfo_wOFe+        5.857e-006       0.035  5.857e-006      -5.232
Hfo_wOCa+        7.376e-007       0.004  7.376e-007      -6.132
Hfo_wOMg+        4.586e-007       0.003  4.586e-007      -6.339
Hfo_wO-          3.871e-007       0.002  3.871e-007      -6.412
Hfo_wOFeOH       1.275e-007       0.001  1.275e-007      -6.895
Hfo_wH2AsO3      7.815e-009       0.000  7.815e-009      -8.107
Hfo_wSO4-        1.644e-011       0.000  1.644e-011     -10.784
Hfo_wOHSO4-2     1.360e-011       0.000  1.361e-011     -10.866
Hfo_wOBa+        7.384e-012       0.000  7.384e-012     -11.132
Hfo_wOHAsO4-3    1.886e-017       0.000  1.886e-017     -16.724
Hfo_wHAsO4-      2.455e-018       0.000  2.455e-018     -17.610
Hfo_wH2AsO4      1.915e-019       0.000  1.915e-019     -18.718

Mno           



 7.958e-030  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.354e-027       0.000  1.354e-027     -26.868
Mno_O3HMn+       2.300e-029       0.000  2.300e-029     -28.638
Mno_O3Ca         8.404e-030       0.000  8.404e-030     -29.076
Mno_O3-2         7.350e-030       0.000  7.350e-030     -29.134
Mno_O3H-         3.129e-031       0.000  3.129e-031     -30.505
Mno_O3Na-        1.536e-031       0.000  1.536e-031     -30.814
Mno_O3HCa+       1.245e-031       0.000  1.245e-031     -30.905
Mno_O3Mg         1.117e-031       0.000  1.117e-031     -30.952
Mno_O3Ba         3.959e-032       0.000  3.959e-032     -31.402
Mno_O3HMg+       1.121e-033       0.000  1.121e-033     -32.950
Mno_O3HBa+       1.049e-033       0.000  1.049e-033     -32.979
Mno_O3HNa        6.099e-034       0.000  6.099e-034     -33.215
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.553e-041       0.000  8.553e-041     -40.068
Mno_O3H3Cl       2.105e-043       0.000  2.105e-043     -42.677

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.231e-007  3.231e-007
Ba               5.453e-007  5.453e-007
C                1.386e-002  1.386e-002
Ca               2.440e-003  2.440e-003
Cl               9.873e-005  9.873e-005
Fe               8.038e-005  8.038e-005
K                1.893e-005  1.893e-005
Mg               8.441e-005  8.440e-005
Mn               4.256e-004  4.256e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.908      Charge balance
                                       pe  =  -3.933      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.762e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.530e-003
                       Total CO2 (mol/kg)  =  7.868e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.307e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.73
                               Iterations  =  46
                                  Total H  = 1.110416e+002
                                  Total O  = 5.552762e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.347e-007  1.236e-007    -6.871    -6.908    -0.037
   OH-                   8.922e-008  8.095e-008    -7.050    -7.092    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.231e-007
   AsS(OH)(HS)-          3.224e-007  2.925e-007    -6.492    -6.534    -0.042
   H3AsO3                7.447e-010  7.462e-010    -9.128    -9.127     0.001
   H2AsO3-               4.710e-012  4.273e-012   -11.327   -11.369    -0.042
   As3S4(HS)2-           6.687e-016  6.067e-016   -15.175   -15.217    -0.042



   H4AsO3+               5.038e-017  4.571e-017   -16.298   -16.340    -0.042
   HAsO3-2               1.018e-019  6.896e-020   -18.992   -19.161    -0.169
   AsO3-3                2.672e-028  1.113e-028   -27.573   -27.954    -0.380
As(5)           2.318e-018
   H2AsO4-               1.325e-018  1.202e-018   -17.878   -17.920    -0.042
   HAsO4-2               9.927e-019  6.727e-019   -18.003   -18.172    -0.169
   H3AsO4                2.959e-023  2.965e-023   -22.529   -22.528     0.001
   AsO4-3                2.924e-023  1.218e-023   -22.534   -22.914    -0.380
Ba              5.453e-007
   Ba+2                  5.242e-007  3.552e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.068e-008  1.876e-008    -7.684    -7.727    -0.042
   BaCO3                 3.828e-010  3.836e-010    -9.417    -9.416     0.001
   BaSO4                 9.625e-012  9.644e-012   -11.017   -11.016     0.001
   BaOH+                 1.073e-013  9.733e-014   -12.969   -13.012    -0.042
C(-4)           5.993e-003
   CH4                   5.993e-003  6.005e-003    -2.222    -2.221     0.001
C(4)            7.868e-003
   HCO3-                 6.054e-003  5.510e-003    -2.218    -2.259    -0.041
   CO2                   1.529e-003  1.532e-003    -2.816    -2.815     0.001
   CaHCO3+               1.228e-004  1.114e-004    -3.911    -3.953    -0.042
   MnHCO3+               1.055e-004  9.572e-005    -3.977    -4.019    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.031e-005  9.354e-006    -4.987    -5.029    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.938e-006  3.573e-006    -5.405    -5.447    -0.042
   CO3-2                 3.046e-006  2.090e-006    -5.516    -5.680    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.094e-007  6.107e-007    -6.215    -6.214     0.001
   MgCO3                 1.103e-007  1.105e-007    -6.957    -6.957     0.001
   BaHCO3+               2.068e-008  1.876e-008    -7.684    -7.727    -0.042
   NaCO3-                8.454e-009  7.670e-009    -8.073    -8.115    -0.042
   BaCO3                 3.828e-010  3.836e-010    -9.417    -9.416     0.001
Ca              2.440e-003
   Ca+2                  2.311e-003  1.585e-003    -2.636    -2.800    -0.164
   CaHCO3+               1.228e-004  1.114e-004    -3.911    -3.953    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.710e-008  1.713e-008    -7.767    -7.766     0.001
   CaOH+                 2.344e-009  2.127e-009    -8.630    -8.672    -0.042
   CaHSO4+               1.368e-014  1.241e-014   -13.864   -13.906    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.937e-005    -4.006    -4.049    -0.043
   MnCl+                 7.821e-008  7.096e-008    -7.107    -7.149    -0.042
   FeCl+                 2.308e-009  2.094e-009    -8.637    -8.679    -0.042
   MnCl2                 2.763e-012  2.768e-012   -11.559   -11.558     0.001
   MnCl3-                7.510e-017  6.814e-017   -16.124   -16.167    -0.042
   FeCl+2                7.531e-025  5.103e-025   -24.123   -24.292    -0.169
   FeCl2+                2.245e-028  2.037e-028   -27.649   -27.691    -0.042
   FeCl3                 1.817e-033  1.820e-033   -32.741   -32.740     0.001
Fe(2)           8.038e-005
   Fe(HS)2               4.384e-005  4.393e-005    -4.358    -4.357     0.001
   Fe+2                  2.505e-005  1.698e-005    -4.601    -4.770    -0.169
   FeHCO3+               1.031e-005  9.354e-006    -4.987    -5.029    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.841e-007  2.577e-007    -6.547    -6.589    -0.042
   FeOH+                 4.785e-008  4.341e-008    -7.320    -7.362    -0.042
   FeCl+                 2.308e-009  2.094e-009    -8.637    -8.679    -0.042
   FeSO4                 1.632e-010  1.635e-010    -9.787    -9.786     0.001
   Fe(OH)2               2.982e-012  2.988e-012   -11.526   -11.525     0.001
   Fe(OH)3-              9.893e-016  8.976e-016   -15.005   -15.047    -0.042
   FeHSO4+               1.465e-016  1.329e-016   -15.834   -15.876    -0.042
Fe(3)           5.685e-014
   Fe(OH)2+              2.913e-014  2.643e-014   -13.536   -13.578    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.238e-016  2.031e-016   -15.650   -15.692    -0.042
   FeOH+2                1.457e-017  9.871e-018   -16.837   -17.006    -0.169
   Fe+3                  4.539e-022  1.891e-022   -21.343   -21.723    -0.380
   FeCl+2                7.531e-025  5.103e-025   -24.123   -24.292    -0.169



   FeSO4+                1.238e-025  1.123e-025   -24.907   -24.950    -0.042
   FeCl2+                2.245e-028  2.037e-028   -27.649   -27.691    -0.042
   Fe(SO4)2-             1.467e-031  1.331e-031   -30.834   -30.876    -0.042
   FeHSO4+2              5.487e-032  3.718e-032   -31.261   -31.430    -0.169
   Fe2(OH)2+4            1.244e-032  2.623e-033   -31.905   -32.581    -0.676
   FeCl3                 1.817e-033  1.820e-033   -32.741   -32.740     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.783   -43.839    -1.056
H(0)            1.588e-009
   H2                    7.940e-010  7.956e-010    -9.100    -9.099     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 7.193e-012  6.526e-012   -11.143   -11.185    -0.042
Mg              8.441e-005
   Mg+2                  8.036e-005  5.542e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.938e-006  3.573e-006    -5.405    -5.447    -0.042
   MgCO3                 1.103e-007  1.105e-007    -6.957    -6.957     0.001
   MgOH+                 1.793e-009  1.627e-009    -8.746    -8.789    -0.042
   MgSO4                 7.023e-010  7.037e-010    -9.153    -9.153     0.001
Mn(2)           4.256e-004
   Mn+2                  2.877e-004  1.949e-004    -3.541    -3.710    -0.169
   MnHCO3+               1.055e-004  9.572e-005    -3.977    -4.019    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.821e-008  7.096e-008    -7.107    -7.149    -0.042
   MnOH+                 4.465e-008  4.051e-008    -7.350    -7.392    -0.042
   MnSO4                 1.874e-009  1.878e-009    -8.727    -8.726     0.001
   MnCl2                 2.763e-012  2.768e-012   -11.559   -11.558     0.001
   MnCl3-                7.510e-017  6.814e-017   -16.124   -16.167    -0.042
   Mn(OH)3-              1.800e-018  1.633e-018   -17.745   -17.787    -0.042
Mn(3)           1.686e-033
   Mn+3                  1.686e-033  7.025e-034   -32.773   -33.153    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.452   -82.621    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.895   -95.938    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.094e-007  6.107e-007    -6.215    -6.214     0.001
   NaCO3-                8.454e-009  7.670e-009    -8.073    -8.115    -0.042
   NaSO4-                5.898e-011  5.351e-011   -10.229   -10.272    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.182   -74.182     0.001
S(-2)           2.083e-004
   HS-                   5.939e-005  5.388e-005    -4.226    -4.269    -0.042
   H2S                   5.813e-005  5.824e-005    -4.236    -4.235     0.001
   Fe(HS)2               4.384e-005  4.393e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          3.224e-007  2.925e-007    -6.492    -6.534    -0.042
   Fe(HS)3-              2.841e-007  2.577e-007    -6.547    -6.589    -0.042
   S5-2                  1.526e-007  1.107e-007    -6.816    -6.956    -0.139
   S4-2                  9.040e-008  6.461e-008    -7.044    -7.190    -0.146
   S6-2                  7.792e-008  5.732e-008    -7.108    -7.242    -0.133
   S-2                   7.768e-011  5.264e-011   -10.110   -10.279    -0.169
   S3-2                  3.239e-011  2.277e-011   -10.490   -10.643    -0.153
   S2-2                  1.863e-012  1.292e-012   -11.730   -11.889    -0.159
   As3S4(HS)2-           6.687e-016  6.067e-016   -15.175   -15.217    -0.042
S(6)            9.924e-008
   SO4-2                 7.933e-008  5.417e-008    -7.101    -7.266    -0.166
   CaSO4                 1.710e-008  1.713e-008    -7.767    -7.766     0.001
   MnSO4                 1.874e-009  1.878e-009    -8.727    -8.726     0.001
   MgSO4                 7.023e-010  7.037e-010    -9.153    -9.153     0.001
   FeSO4                 1.632e-010  1.635e-010    -9.787    -9.786     0.001
   NaSO4-                5.898e-011  5.351e-011   -10.229   -10.272    -0.042
   BaSO4                 9.625e-012  9.644e-012   -11.017   -11.016     0.001
   KSO4-                 7.193e-012  6.526e-012   -11.143   -11.185    -0.042
   HSO4-                 7.177e-013  6.511e-013   -12.144   -12.186    -0.042
   CaHSO4+               1.368e-014  1.241e-014   -13.864   -13.906    -0.042
   FeHSO4+               1.465e-016  1.329e-016   -15.834   -15.876    -0.042
   FeSO4+                1.238e-025  1.123e-025   -24.907   -24.950    -0.042



   Fe(SO4)2-             1.467e-031  1.331e-031   -30.834   -30.876    -0.042
   FeHSO4+2              5.487e-032  3.718e-032   -31.261   -31.430    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.28  -45.06    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.75  -13.72   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.81   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.42  -30.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.81  -43.02   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.68  -41.96   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.77  -45.16   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.56  -14.68   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.39  -88.11   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.65  -10.98    2.67  MnSO4
Nahcolite        -5.42   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.05   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2



Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.50  -14.68   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 67.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.340e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.771e-002 -2.285e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  8.219e-003 -2.381e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  1.959e-005  1.959e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.296e-003  2.296e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.282e-004  Surface charge, eq

Hfo_s         
 4.109e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.247e-006       0.790  3.247e-006      -5.488
Hfo_sOHCa+2      7.643e-007       0.186  7.643e-007      -6.117
Hfo_sOFe+        7.971e-008       0.019  7.971e-008      -7.098
Hfo_sOH2+        1.245e-008       0.003  1.245e-008      -7.905



Hfo_sOH          5.169e-009       0.001  5.169e-009      -8.287
Hfo_sOHBa+2      5.297e-010       0.000  5.297e-010      -9.276
Hfo_sO-          4.919e-011       0.000  4.919e-011     -10.308

Hfo           
 1.282e-004  Surface charge, eq

Hfo_w         
 1.644e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.670e-005       0.588  9.670e-005      -4.015
Hfo_wOH          4.016e-005       0.244  4.016e-005      -4.396
Hfo_wOMn+        2.004e-005       0.122  2.004e-005      -4.698
Hfo_wOFe+        5.779e-006       0.035  5.779e-006      -5.238
Hfo_wOCa+        7.279e-007       0.004  7.279e-007      -6.138
Hfo_wOMg+        4.528e-007       0.003  4.528e-007      -6.344
Hfo_wO-          3.821e-007       0.002  3.821e-007      -6.418
Hfo_wOFeOH       1.259e-007       0.001  1.259e-007      -6.900
Hfo_wH2AsO3      7.712e-009       0.000  7.712e-009      -8.113
Hfo_wSO4-        1.596e-011       0.000  1.596e-011     -10.797
Hfo_wOHSO4-2     1.322e-011       0.000  1.322e-011     -10.879
Hfo_wOBa+        7.291e-012       0.000  7.291e-012     -11.137
Hfo_wOHAsO4-3    1.861e-017       0.000  1.861e-017     -16.730
Hfo_wHAsO4-      2.416e-018       0.000  2.416e-018     -17.617
Hfo_wH2AsO4      1.882e-019       0.000  1.882e-019     -18.725

Mno           
 1.041e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.779e-029       0.000  1.779e-029     -28.750
Mno_O3HMn+       3.017e-031       0.000  3.017e-031     -30.520
Mno_O3Ca         1.104e-031       0.000  1.104e-031     -30.957
Mno_O3-2         9.658e-032       0.000  9.658e-032     -31.015
Mno_O3H-         4.106e-033       0.000  4.106e-033     -32.387
Mno_O3Na-        2.018e-033       0.000  2.018e-033     -32.695
Mno_O3HCa+       1.633e-033       0.000  1.633e-033     -32.787
Mno_O3Mg         1.468e-033       0.000  1.468e-033     -32.833
Mno_O3Ba         5.203e-034       0.000  5.203e-034     -33.284
Mno_O3HMg+       1.471e-035       0.000  1.471e-035     -34.832
Mno_O3HBa+       1.377e-035       0.000  1.377e-035     -34.861
Mno_O3HNa        8.004e-036       0.000  8.004e-036     -35.097
Mno_O3H2         1.311e-037       0.000  1.311e-037     -36.882
Mno_O3H3+        1.120e-042       0.000  1.120e-042     -41.951
Mno_O3H3Cl       2.756e-045       0.000  2.756e-045     -44.560

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.232e-007  3.232e-007
Ba               5.453e-007  5.453e-007
C                1.394e-002  1.394e-002
Ca               2.438e-003  2.438e-003
Cl               9.873e-005  9.873e-005
Fe               8.037e-005  8.037e-005
K                1.893e-005  1.893e-005
Mg               8.441e-005  8.441e-005
Mn               4.253e-004  4.253e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.908      Charge balance
                                       pe  =  -3.935      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.757e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.524e-003
                       Total CO2 (mol/kg)  =  7.859e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.288e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.72
                               Iterations  =  45
                                  Total H  = 1.110421e+002
                                  Total O  = 5.552769e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.346e-007  1.235e-007    -6.871    -6.908    -0.037
   OH-                   8.933e-008  8.105e-008    -7.049    -7.091    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.232e-007
   AsS(OH)(HS)-          3.225e-007  2.926e-007    -6.491    -6.534    -0.042
   H3AsO3                7.453e-010  7.468e-010    -9.128    -9.127     0.001
   H2AsO3-               4.719e-012  4.282e-012   -11.326   -11.368    -0.042
   As3S4(HS)2-           6.677e-016  6.058e-016   -15.175   -15.218    -0.042
   H4AsO3+               5.036e-017  4.569e-017   -16.298   -16.340    -0.042
   HAsO3-2               1.021e-019  6.919e-020   -18.991   -19.160    -0.169
   AsO3-3                2.683e-028  1.118e-028   -27.571   -27.952    -0.380
As(5)           2.314e-018
   H2AsO4-               1.322e-018  1.200e-018   -17.879   -17.921    -0.042
   HAsO4-2               9.919e-019  6.722e-019   -18.004   -18.173    -0.169
   H3AsO4                2.950e-023  2.956e-023   -22.530   -22.529     0.001
   AsO4-3                2.925e-023  1.219e-023   -22.534   -22.914    -0.380
Ba              5.453e-007
   Ba+2                  5.243e-007  3.553e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.066e-008  1.875e-008    -7.685    -7.727    -0.042
   BaCO3                 3.830e-010  3.838e-010    -9.417    -9.416     0.001
   BaSO4                 9.488e-012  9.507e-012   -11.023   -11.022     0.001
   BaOH+                 1.074e-013  9.746e-014   -12.969   -13.011    -0.042
C(-4)           6.078e-003
   CH4                   6.078e-003  6.090e-003    -2.216    -2.215     0.001
C(4)            7.859e-003
   HCO3-                 6.049e-003  5.505e-003    -2.218    -2.259    -0.041
   CO2                   1.526e-003  1.529e-003    -2.816    -2.816     0.001
   CaHCO3+               1.226e-004  1.112e-004    -3.911    -3.954    -0.042
   MnHCO3+               1.054e-004  9.560e-005    -3.977    -4.020    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.030e-005  9.342e-006    -4.987    -5.030    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.935e-006  3.571e-006    -5.405    -5.447    -0.042
   CO3-2                 3.047e-006  2.091e-006    -5.516    -5.680    -0.164
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.090e-007  6.102e-007    -6.215    -6.215     0.001
   MgCO3                 1.104e-007  1.106e-007    -6.957    -6.956     0.001
   BaHCO3+               2.066e-008  1.875e-008    -7.685    -7.727    -0.042
   NaCO3-                8.458e-009  7.674e-009    -8.073    -8.115    -0.042
   BaCO3                 3.830e-010  3.838e-010    -9.417    -9.416     0.001
Ca              2.438e-003
   Ca+2                  2.310e-003  1.584e-003    -2.636    -2.800    -0.164
   CaHCO3+               1.226e-004  1.112e-004    -3.911    -3.954    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.684e-008  1.688e-008    -7.774    -7.773     0.001
   CaOH+                 2.346e-009  2.129e-009    -8.630    -8.672    -0.042
   CaHSO4+               1.346e-014  1.221e-014   -13.871   -13.913    -0.042



Cl              9.873e-005
   Cl-                   9.865e-005  8.937e-005    -4.006    -4.049    -0.043
   MnCl+                 7.818e-008  7.093e-008    -7.107    -7.149    -0.042
   FeCl+                 2.307e-009  2.093e-009    -8.637    -8.679    -0.042
   MnCl2                 2.762e-012  2.767e-012   -11.559   -11.558     0.001
   MnCl3-                7.507e-017  6.811e-017   -16.125   -16.167    -0.042
   FeCl+2                7.503e-025  5.084e-025   -24.125   -24.294    -0.169
   FeCl2+                2.237e-028  2.030e-028   -27.650   -27.693    -0.042
   FeCl3                 1.810e-033  1.814e-033   -32.742   -32.741     0.001
Fe(2)           8.037e-005
   Fe(HS)2               4.385e-005  4.394e-005    -4.358    -4.357     0.001
   Fe+2                  2.504e-005  1.697e-005    -4.601    -4.770    -0.169
   FeHCO3+               1.030e-005  9.342e-006    -4.987    -5.030    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.842e-007  2.579e-007    -6.546    -6.589    -0.042
   FeOH+                 4.788e-008  4.344e-008    -7.320    -7.362    -0.042
   FeCl+                 2.307e-009  2.093e-009    -8.637    -8.679    -0.042
   FeSO4                 1.608e-010  1.611e-010    -9.794    -9.793     0.001
   Fe(OH)2               2.988e-012  2.994e-012   -11.525   -11.524     0.001
   Fe(OH)3-              9.925e-016  9.005e-016   -15.003   -15.046    -0.042
   FeHSO4+               1.441e-016  1.308e-016   -15.841   -15.883    -0.042
Fe(3)           5.681e-014
   Fe(OH)2+              2.910e-014  2.640e-014   -13.536   -13.578    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.241e-016  2.033e-016   -15.650   -15.692    -0.042
   FeOH+2                1.453e-017  9.847e-018   -16.838   -17.007    -0.169
   Fe+3                  4.521e-022  1.884e-022   -21.345   -21.725    -0.380
   FeCl+2                7.503e-025  5.084e-025   -24.125   -24.294    -0.169
   FeSO4+                1.216e-025  1.103e-025   -24.915   -24.957    -0.042
   FeCl2+                2.237e-028  2.030e-028   -27.650   -27.693    -0.042
   Fe(SO4)2-             1.420e-031  1.288e-031   -30.848   -30.890    -0.042
   FeHSO4+2              5.381e-032  3.647e-032   -31.269   -31.438    -0.169
   Fe2(OH)2+4            1.238e-032  2.610e-033   -31.907   -32.583    -0.676
   FeCl3                 1.810e-033  1.814e-033   -32.742   -32.741     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.786   -43.842    -1.056
H(0)            1.594e-009
   H2                    7.972e-010  7.988e-010    -9.098    -9.098     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 7.090e-012  6.432e-012   -11.149   -11.192    -0.042
Mg              8.441e-005
   Mg+2                  8.036e-005  5.543e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.935e-006  3.571e-006    -5.405    -5.447    -0.042
   MgCO3                 1.104e-007  1.106e-007    -6.957    -6.956     0.001
   MgOH+                 1.796e-009  1.629e-009    -8.746    -8.788    -0.042
   MgSO4                 6.923e-010  6.937e-010    -9.160    -9.159     0.001
Mn(2)           4.253e-004
   Mn+2                  2.875e-004  1.948e-004    -3.541    -3.710    -0.169
   MnHCO3+               1.054e-004  9.560e-005    -3.977    -4.020    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.818e-008  7.093e-008    -7.107    -7.149    -0.042
   MnOH+                 4.469e-008  4.054e-008    -7.350    -7.392    -0.042
   MnSO4                 1.846e-009  1.850e-009    -8.734    -8.733     0.001
   MnCl2                 2.762e-012  2.767e-012   -11.559   -11.558     0.001
   MnCl3-                7.507e-017  6.811e-017   -16.125   -16.167    -0.042
   Mn(OH)3-              1.806e-018  1.639e-018   -17.743   -17.786    -0.042
Mn(3)           1.680e-033
   Mn+3                  1.680e-033  6.999e-034   -32.775   -33.155    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.453   -82.622    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.898   -95.941    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.090e-007  6.102e-007    -6.215    -6.215     0.001
   NaCO3-                8.458e-009  7.674e-009    -8.073    -8.115    -0.042
   NaSO4-                5.813e-011  5.274e-011   -10.236   -10.278    -0.042



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.186   -74.185     0.001
S(-2)           2.083e-004
   HS-                   5.941e-005  5.390e-005    -4.226    -4.268    -0.042
   H2S                   5.808e-005  5.819e-005    -4.236    -4.235     0.001
   Fe(HS)2               4.385e-005  4.394e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          3.225e-007  2.926e-007    -6.491    -6.534    -0.042
   Fe(HS)3-              2.842e-007  2.579e-007    -6.546    -6.589    -0.042
   S5-2                  1.529e-007  1.109e-007    -6.816    -6.955    -0.139
   S4-2                  9.054e-008  6.471e-008    -7.043    -7.189    -0.146
   S6-2                  7.804e-008  5.741e-008    -7.108    -7.241    -0.133
   S-2                   7.780e-011  5.272e-011   -10.109   -10.278    -0.169
   S3-2                  3.244e-011  2.280e-011   -10.489   -10.642    -0.153
   S2-2                  1.866e-012  1.294e-012   -11.729   -11.888    -0.159
   As3S4(HS)2-           6.677e-016  6.058e-016   -15.175   -15.218    -0.042
S(6)            9.780e-008
   SO4-2                 7.818e-008  5.339e-008    -7.107    -7.273    -0.166
   CaSO4                 1.684e-008  1.688e-008    -7.774    -7.773     0.001
   MnSO4                 1.846e-009  1.850e-009    -8.734    -8.733     0.001
   MgSO4                 6.923e-010  6.937e-010    -9.160    -9.159     0.001
   FeSO4                 1.608e-010  1.611e-010    -9.794    -9.793     0.001
   NaSO4-                5.813e-011  5.274e-011   -10.236   -10.278    -0.042
   BaSO4                 9.488e-012  9.507e-012   -11.023   -11.022     0.001
   KSO4-                 7.090e-012  6.432e-012   -11.149   -11.192    -0.042
   HSO4-                 7.065e-013  6.410e-013   -12.151   -12.193    -0.042
   CaHSO4+               1.346e-014  1.221e-014   -13.871   -13.913    -0.042
   FeHSO4+               1.441e-016  1.308e-016   -15.841   -15.883    -0.042
   FeSO4+                1.216e-025  1.103e-025   -24.915   -24.957    -0.042
   Fe(SO4)2-             1.420e-031  1.288e-031   -30.848   -30.890    -0.042
   FeHSO4+2              5.381e-032  3.647e-032   -31.269   -31.438    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.98   -0.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.75  -13.72   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.39  -11.53   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.42  -30.18   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.60  -43.43   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.83  -43.04   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.70  -41.98   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.79  -45.18   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.68   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.42  -88.13   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.65  -10.98    2.67  MnSO4
Nahcolite        -5.42   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.05   42.56  MnO2
O2(g)           -71.29  -74.19   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.50  -14.68   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 68.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.360e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.284e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  8.097e-003 -2.503e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.018e-005  2.018e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.417e-003  2.417e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.263e-004  Surface charge, eq

Hfo_s         
 4.049e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.200e-006       0.790  3.200e-006      -5.495
Hfo_sOHCa+2      7.523e-007       0.186  7.523e-007      -6.124
Hfo_sOFe+        7.855e-008       0.019  7.855e-008      -7.105
Hfo_sOH2+        1.224e-008       0.003  1.224e-008      -7.912
Hfo_sOH          5.090e-009       0.001  5.090e-009      -8.293
Hfo_sOHBa+2      5.216e-010       0.000  5.216e-010      -9.283
Hfo_sO-          4.849e-011       0.000  4.849e-011     -10.314

Hfo           
 1.263e-004  Surface charge, eq

Hfo_w         
 1.619e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.521e-005       0.588  9.521e-005      -4.021
Hfo_wOH          3.959e-005       0.244  3.959e-005      -4.402
Hfo_wOMn+        1.977e-005       0.122  1.977e-005      -4.704
Hfo_wOFe+        5.702e-006       0.035  5.702e-006      -5.244
Hfo_wOCa+        7.181e-007       0.004  7.181e-007      -6.144
Hfo_wOMg+        4.470e-007       0.003  4.470e-007      -6.350
Hfo_wO-          3.772e-007       0.002  3.772e-007      -6.423
Hfo_wOFeOH       1.244e-007       0.001  1.244e-007      -6.905
Hfo_wH2AsO3      7.609e-009       0.000  7.609e-009      -8.119
Hfo_wSO4-        1.549e-011       0.000  1.549e-011     -10.810
Hfo_wOHSO4-2     1.285e-011       0.000  1.285e-011     -10.891
Hfo_wOBa+        7.197e-012       0.000  7.197e-012     -11.143
Hfo_wOHAsO4-3    1.835e-017       0.000  1.835e-017     -16.736
Hfo_wHAsO4-      2.377e-018       0.000  2.377e-018     -17.624
Hfo_wH2AsO4      1.849e-019       0.000  1.849e-019     -18.733

Mno           
 1.917e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.291e-024       0.000  3.291e-024     -23.483
Mno_O3HMn+       5.574e-026       0.000  5.574e-026     -25.254
Mno_O3Ca         2.042e-026       0.000  2.042e-026     -25.690
Mno_O3-2         1.787e-026       0.000  1.787e-026     -25.748
Mno_O3H-         7.589e-028       0.000  7.589e-028     -27.120
Mno_O3Na-        3.734e-028       0.000  3.734e-028     -27.428
Mno_O3HCa+       3.018e-028       0.000  3.018e-028     -27.520
Mno_O3Mg         2.718e-028       0.000  2.718e-028     -27.566
Mno_O3Ba         9.631e-029       0.000  9.631e-029     -28.016
Mno_O3HMg+       2.720e-030       0.000  2.720e-030     -29.565
Mno_O3HBa+       2.546e-030       0.000  2.546e-030     -29.594



Mno_O3HNa        1.479e-030       0.000  1.480e-030     -29.830
Mno_O3H2         2.420e-032       0.000  2.420e-032     -31.616
Mno_O3H3+        2.065e-037       0.000  2.065e-037     -36.685
Mno_O3H3Cl       5.083e-040       0.000  5.083e-040     -39.294

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.233e-007  3.233e-007
Ba               5.453e-007  5.453e-007
C                1.401e-002  1.401e-002
Ca               2.437e-003  2.437e-003
Cl               9.873e-005  9.873e-005
Fe               8.036e-005  8.036e-005
K                1.893e-005  1.893e-005
Mg               8.442e-005  8.442e-005
Mn               4.250e-004  4.250e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.909      Charge balance
                                       pe  =  -3.936      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.752e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.519e-003
                       Total CO2 (mol/kg)  =  7.851e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.269e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.70
                               Iterations  =  36
                                  Total H  = 1.110427e+002
                                  Total O  = 5.552776e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.344e-007  1.233e-007    -6.872    -6.909    -0.037
   OH-                   8.943e-008  8.115e-008    -7.049    -7.091    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.233e-007
   AsS(OH)(HS)-          3.226e-007  2.927e-007    -6.491    -6.534    -0.042
   H3AsO3                7.459e-010  7.474e-010    -9.127    -9.126     0.001
   H2AsO3-               4.729e-012  4.290e-012   -11.325   -11.367    -0.042
   As3S4(HS)2-           6.668e-016  6.050e-016   -15.176   -15.218    -0.042
   H4AsO3+               5.034e-017  4.567e-017   -16.298   -16.340    -0.042
   HAsO3-2               1.024e-019  6.941e-020   -18.990   -19.159    -0.169
   AsO3-3                2.694e-028  1.123e-028   -27.570   -27.950    -0.380
As(5)           2.311e-018
   H2AsO4-               1.320e-018  1.197e-018   -17.880   -17.922    -0.042
   HAsO4-2               9.910e-019  6.717e-019   -18.004   -18.173    -0.169
   H3AsO4                2.941e-023  2.947e-023   -22.532   -22.531     0.001
   AsO4-3                2.925e-023  1.219e-023   -22.534   -22.914    -0.380
Ba              5.453e-007
   Ba+2                  5.243e-007  3.553e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.065e-008  1.874e-008    -7.685    -7.727    -0.042
   BaCO3                 3.832e-010  3.840e-010    -9.417    -9.416     0.001
   BaSO4                 9.355e-012  9.374e-012   -11.029   -11.028     0.001
   BaOH+                 1.076e-013  9.759e-014   -12.968   -13.011    -0.042
C(-4)           6.162e-003
   CH4                   6.162e-003  6.175e-003    -2.210    -2.209     0.001
C(4)            7.851e-003



   HCO3-                 6.044e-003  5.501e-003    -2.219    -2.260    -0.041
   CO2                   1.523e-003  1.526e-003    -2.817    -2.816     0.001
   CaHCO3+               1.225e-004  1.111e-004    -3.912    -3.954    -0.042
   MnHCO3+               1.052e-004  9.548e-005    -3.978    -4.020    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.028e-005  9.331e-006    -4.988    -5.030    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.933e-006  3.568e-006    -5.405    -5.448    -0.042
   CO3-2                 3.048e-006  2.092e-006    -5.516    -5.679    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.085e-007  6.097e-007    -6.216    -6.215     0.001
   MgCO3                 1.104e-007  1.107e-007    -6.957    -6.956     0.001
   BaHCO3+               2.065e-008  1.874e-008    -7.685    -7.727    -0.042
   NaCO3-                8.461e-009  7.677e-009    -8.073    -8.115    -0.042
   BaCO3                 3.832e-010  3.840e-010    -9.417    -9.416     0.001
Ca              2.437e-003
   Ca+2                  2.309e-003  1.584e-003    -2.637    -2.800    -0.164
   CaHCO3+               1.225e-004  1.111e-004    -3.912    -3.954    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.660e-008  1.663e-008    -7.780    -7.779     0.001
   CaOH+                 2.348e-009  2.130e-009    -8.629    -8.672    -0.042
   CaHSO4+               1.324e-014  1.202e-014   -13.878   -13.920    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.937e-005    -4.006    -4.049    -0.043
   MnCl+                 7.815e-008  7.091e-008    -7.107    -7.149    -0.042
   FeCl+                 2.306e-009  2.093e-009    -8.637    -8.679    -0.042
   MnCl2                 2.761e-012  2.766e-012   -11.559   -11.558     0.001
   MnCl3-                7.504e-017  6.809e-017   -16.125   -16.167    -0.042
   FeCl+2                7.475e-025  5.066e-025   -24.126   -24.295    -0.169
   FeCl2+                2.229e-028  2.023e-028   -27.652   -27.694    -0.042
   FeCl3                 1.804e-033  1.808e-033   -32.744   -32.743     0.001
Fe(2)           8.036e-005
   Fe(HS)2               4.386e-005  4.395e-005    -4.358    -4.357     0.001
   Fe+2                  2.503e-005  1.696e-005    -4.602    -4.771    -0.169
   FeHCO3+               1.028e-005  9.331e-006    -4.988    -5.030    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.844e-007  2.581e-007    -6.546    -6.588    -0.042
   FeOH+                 4.792e-008  4.348e-008    -7.319    -7.362    -0.042
   FeCl+                 2.306e-009  2.093e-009    -8.637    -8.679    -0.042
   FeSO4                 1.584e-010  1.588e-010    -9.800    -9.799     0.001
   Fe(OH)2               2.994e-012  3.000e-012   -11.524   -11.523     0.001
   Fe(OH)3-              9.956e-016  9.034e-016   -15.002   -15.044    -0.042
   FeHSO4+               1.419e-016  1.287e-016   -15.848   -15.890    -0.042
Fe(3)           5.678e-014
   Fe(OH)2+              2.906e-014  2.637e-014   -13.537   -13.579    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.243e-016  2.035e-016   -15.649   -15.691    -0.042
   FeOH+2                1.449e-017  9.824e-018   -16.839   -17.008    -0.169
   Fe+3                  4.504e-022  1.877e-022   -21.346   -21.727    -0.380
   FeCl+2                7.475e-025  5.066e-025   -24.126   -24.295    -0.169
   FeSO4+                1.194e-025  1.083e-025   -24.923   -24.965    -0.042
   FeCl2+                2.229e-028  2.023e-028   -27.652   -27.694    -0.042
   Fe(SO4)2-             1.375e-031  1.247e-031   -30.862   -30.904    -0.042
   FeHSO4+2              5.279e-032  3.578e-032   -31.277   -31.446    -0.169
   Fe2(OH)2+4            1.231e-032  2.598e-033   -31.910   -32.585    -0.676
   FeCl3                 1.804e-033  1.808e-033   -32.744   -32.743     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.789   -43.844    -1.056
H(0)            1.601e-009
   H2                    8.003e-010  8.019e-010    -9.097    -9.096     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.989e-012  6.341e-012   -11.156   -11.198    -0.042
Mg              8.442e-005
   Mg+2                  8.037e-005  5.544e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.933e-006  3.568e-006    -5.405    -5.448    -0.042
   MgCO3                 1.104e-007  1.107e-007    -6.957    -6.956     0.001
   MgOH+                 1.798e-009  1.632e-009    -8.745    -8.787    -0.042



   MgSO4                 6.827e-010  6.840e-010    -9.166    -9.165     0.001
Mn(2)           4.250e-004
   Mn+2                  2.874e-004  1.948e-004    -3.542    -3.711    -0.169
   MnHCO3+               1.052e-004  9.548e-005    -3.978    -4.020    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.815e-008  7.091e-008    -7.107    -7.149    -0.042
   MnOH+                 4.472e-008  4.058e-008    -7.349    -7.392    -0.042
   MnSO4                 1.819e-009  1.823e-009    -8.740    -8.739     0.001
   MnCl2                 2.761e-012  2.766e-012   -11.559   -11.558     0.001
   MnCl3-                7.504e-017  6.809e-017   -16.125   -16.167    -0.042
   Mn(OH)3-              1.812e-018  1.644e-018   -17.742   -17.784    -0.042
Mn(3)           1.673e-033
   Mn+3                  1.673e-033  6.974e-034   -32.776   -33.157    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.455   -82.624    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.901   -95.944    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.085e-007  6.097e-007    -6.216    -6.215     0.001
   NaCO3-                8.461e-009  7.677e-009    -8.073    -8.115    -0.042
   NaSO4-                5.730e-011  5.199e-011   -10.242   -10.284    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.189   -74.189     0.001
S(-2)           2.083e-004
   HS-                   5.943e-005  5.392e-005    -4.226    -4.268    -0.042
   H2S                   5.803e-005  5.814e-005    -4.236    -4.235     0.001
   Fe(HS)2               4.386e-005  4.395e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          3.226e-007  2.927e-007    -6.491    -6.534    -0.042
   Fe(HS)3-              2.844e-007  2.581e-007    -6.546    -6.588    -0.042
   S5-2                  1.531e-007  1.111e-007    -6.815    -6.954    -0.139
   S4-2                  9.067e-008  6.481e-008    -7.043    -7.188    -0.146
   S6-2                  7.815e-008  5.750e-008    -7.107    -7.240    -0.133
   S-2                   7.791e-011  5.280e-011   -10.108   -10.277    -0.169
   S3-2                  3.248e-011  2.284e-011   -10.488   -10.641    -0.153
   S2-2                  1.869e-012  1.296e-012   -11.728   -11.887    -0.159
   As3S4(HS)2-           6.668e-016  6.050e-016   -15.176   -15.218    -0.042
S(6)            9.639e-008
   SO4-2                 7.706e-008  5.263e-008    -7.113    -7.279    -0.166
   CaSO4                 1.660e-008  1.663e-008    -7.780    -7.779     0.001
   MnSO4                 1.819e-009  1.823e-009    -8.740    -8.739     0.001
   MgSO4                 6.827e-010  6.840e-010    -9.166    -9.165     0.001
   FeSO4                 1.584e-010  1.588e-010    -9.800    -9.799     0.001
   NaSO4-                5.730e-011  5.199e-011   -10.242   -10.284    -0.042
   BaSO4                 9.355e-012  9.374e-012   -11.029   -11.028     0.001
   KSO4-                 6.989e-012  6.341e-012   -11.156   -11.198    -0.042
   HSO4-                 6.956e-013  6.311e-013   -12.158   -12.200    -0.042
   CaHSO4+               1.324e-014  1.202e-014   -13.878   -13.920    -0.042
   FeHSO4+               1.419e-016  1.287e-016   -15.848   -15.890    -0.042
   FeSO4+                1.194e-025  1.083e-025   -24.923   -24.965    -0.042
   Fe(SO4)2-             1.375e-031  1.247e-031   -30.862   -30.904    -0.042
   FeHSO4+2              5.279e-032  3.578e-032   -31.277   -31.446    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.08   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.76  -13.73   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2



Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.65   -2.21   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.50  -10.08   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.42  -30.18   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.62  -43.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.84  -43.05   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.80  -45.19   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.69   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.44  -88.15   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.66  -10.99    2.67  MnSO4
Nahcolite        -5.42   -5.96   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.05   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.51  -14.69   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 69.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.380e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.283e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.976e-003 -2.624e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.077e-005  2.077e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.539e-003  2.539e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.244e-004  Surface charge, eq

Hfo_s         
 3.988e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.153e-006       0.791  3.153e-006      -5.501
Hfo_sOHCa+2      7.403e-007       0.186  7.403e-007      -6.131
Hfo_sOFe+        7.739e-008       0.019  7.739e-008      -7.111
Hfo_sOH2+        1.204e-008       0.003  1.204e-008      -7.919
Hfo_sOH          5.011e-009       0.001  5.011e-009      -8.300
Hfo_sOHBa+2      5.136e-010       0.000  5.136e-010      -9.289
Hfo_sO-          4.779e-011       0.000  4.780e-011     -10.321

Hfo           
 1.244e-004  Surface charge, eq

Hfo_w         
 1.595e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.373e-005       0.588  9.373e-005      -4.028
Hfo_wOH          3.902e-005       0.245  3.902e-005      -4.409
Hfo_wOMn+        1.950e-005       0.122  1.950e-005      -4.710
Hfo_wOFe+        5.624e-006       0.035  5.624e-006      -5.250
Hfo_wOCa+        7.083e-007       0.004  7.083e-007      -6.150
Hfo_wOMg+        4.412e-007       0.003  4.412e-007      -6.355
Hfo_wO-          3.722e-007       0.002  3.722e-007      -6.429
Hfo_wOFeOH       1.228e-007       0.001  1.228e-007      -6.911
Hfo_wH2AsO3      7.505e-009       0.000  7.505e-009      -8.125
Hfo_wSO4-        1.504e-011       0.000  1.504e-011     -10.823
Hfo_wOHSO4-2     1.249e-011       0.000  1.249e-011     -10.904
Hfo_wOBa+        7.103e-012       0.000  7.103e-012     -11.149



Hfo_wOHAsO4-3    1.810e-017       0.000  1.810e-017     -16.742
Hfo_wHAsO4-      2.338e-018       0.000  2.338e-018     -17.631
Hfo_wH2AsO4      1.817e-019       0.000  1.817e-019     -18.741

Mno           
 7.904e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.362e-027       0.000  1.362e-027     -26.866
Mno_O3HMn+       2.305e-029       0.000  2.305e-029     -28.637
Mno_O3Ca         8.454e-030       0.000  8.454e-030     -29.073
Mno_O3-2         7.403e-030       0.000  7.403e-030     -29.131
Mno_O3H-         3.140e-031       0.000  3.140e-031     -30.503
Mno_O3Na-        1.547e-031       0.000  1.547e-031     -30.811
Mno_O3HCa+       1.248e-031       0.000  1.248e-031     -30.904
Mno_O3Mg         1.126e-031       0.000  1.126e-031     -30.948
Mno_O3Ba         3.990e-032       0.000  3.990e-032     -31.399
Mno_O3HMg+       1.126e-033       0.000  1.126e-033     -32.949
Mno_O3HBa+       1.053e-033       0.000  1.053e-033     -32.977
Mno_O3HNa        6.121e-034       0.000  6.121e-034     -33.213
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.522e-041       0.000  8.523e-041     -40.069
Mno_O3H3Cl       2.098e-043       0.000  2.098e-043     -42.678

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.234e-007  3.234e-007
Ba               5.453e-007  5.453e-007
C                1.409e-002  1.409e-002
Ca               2.436e-003  2.436e-003
Cl               9.873e-005  9.873e-005
Fe               8.035e-005  8.035e-005
K                1.893e-005  1.893e-005
Mg               8.442e-005  8.442e-005
Mn               4.247e-004  4.247e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.909      Charge balance
                                       pe  =  -3.937      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.747e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.514e-003
                       Total CO2 (mol/kg)  =  7.843e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.250e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.69
                               Iterations  =  33
                                  Total H  = 1.110432e+002
                                  Total O  = 5.552784e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.342e-007  1.232e-007    -6.872    -6.909    -0.037
   OH-                   8.954e-008  8.124e-008    -7.048    -7.090    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000



As(3)           3.234e-007
   AsS(OH)(HS)-          3.227e-007  2.928e-007    -6.491    -6.533    -0.042
   H3AsO3                7.465e-010  7.481e-010    -9.127    -9.126     0.001
   H2AsO3-               4.738e-012  4.299e-012   -11.324   -11.367    -0.042
   As3S4(HS)2-           6.659e-016  6.042e-016   -15.177   -15.219    -0.042
   H4AsO3+               5.032e-017  4.566e-017   -16.298   -16.341    -0.042
   HAsO3-2               1.027e-019  6.963e-020   -18.988   -19.157    -0.169
   AsO3-3                2.705e-028  1.128e-028   -27.568   -27.948    -0.380
As(5)           2.307e-018
   H2AsO4-               1.317e-018  1.195e-018   -17.880   -17.923    -0.042
   HAsO4-2               9.902e-019  6.712e-019   -18.004   -18.173    -0.169
   H3AsO4                2.932e-023  2.937e-023   -22.533   -22.532     0.001
   AsO4-3                2.926e-023  1.220e-023   -22.534   -22.914    -0.380
Ba              5.453e-007
   Ba+2                  5.243e-007  3.554e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.064e-008  1.872e-008    -7.685    -7.728    -0.042
   BaCO3                 3.834e-010  3.842e-010    -9.416    -9.415     0.001
   BaSO4                 9.225e-012  9.244e-012   -11.035   -11.034     0.001
   BaOH+                 1.077e-013  9.772e-014   -12.968   -13.010    -0.042
C(-4)           6.247e-003
   CH4                   6.247e-003  6.260e-003    -2.204    -2.203     0.001
C(4)            7.843e-003
   HCO3-                 6.039e-003  5.497e-003    -2.219    -2.260    -0.041
   CO2                   1.520e-003  1.523e-003    -2.818    -2.817     0.001
   CaHCO3+               1.223e-004  1.110e-004    -3.913    -3.955    -0.042
   MnHCO3+               1.051e-004  9.537e-005    -3.978    -4.021    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.027e-005  9.320e-006    -4.988    -5.031    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.930e-006  3.566e-006    -5.406    -5.448    -0.042
   CO3-2                 3.049e-006  2.093e-006    -5.516    -5.679    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.080e-007  6.093e-007    -6.216    -6.215     0.001
   MgCO3                 1.105e-007  1.107e-007    -6.957    -6.956     0.001
   BaHCO3+               2.064e-008  1.872e-008    -7.685    -7.728    -0.042
   NaCO3-                8.465e-009  7.681e-009    -8.072    -8.115    -0.042
   BaCO3                 3.834e-010  3.842e-010    -9.416    -9.415     0.001
Ca              2.436e-003
   Ca+2                  2.308e-003  1.583e-003    -2.637    -2.801    -0.164
   CaHCO3+               1.223e-004  1.110e-004    -3.913    -3.955    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.636e-008  1.639e-008    -7.786    -7.785     0.001
   CaOH+                 2.350e-009  2.132e-009    -8.629    -8.671    -0.042
   CaHSO4+               1.304e-014  1.183e-014   -13.885   -13.927    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.937e-005    -4.006    -4.049    -0.043
   MnCl+                 7.812e-008  7.088e-008    -7.107    -7.149    -0.042
   FeCl+                 2.305e-009  2.092e-009    -8.637    -8.679    -0.042
   MnCl2                 2.760e-012  2.765e-012   -11.559   -11.558     0.001
   MnCl3-                7.502e-017  6.807e-017   -16.125   -16.167    -0.042
   FeCl+2                7.448e-025  5.049e-025   -24.128   -24.297    -0.169
   FeCl2+                2.221e-028  2.015e-028   -27.653   -27.696    -0.042
   FeCl3                 1.798e-033  1.801e-033   -32.745   -32.744     0.001
Fe(2)           8.035e-005
   Fe(HS)2               4.388e-005  4.397e-005    -4.358    -4.357     0.001
   Fe+2                  2.501e-005  1.696e-005    -4.602    -4.771    -0.169
   FeHCO3+               1.027e-005  9.320e-006    -4.988    -5.031    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.846e-007  2.582e-007    -6.546    -6.588    -0.042
   FeOH+                 4.796e-008  4.351e-008    -7.319    -7.361    -0.042
   FeCl+                 2.305e-009  2.092e-009    -8.637    -8.679    -0.042
   FeSO4                 1.562e-010  1.565e-010    -9.806    -9.806     0.001
   Fe(OH)2               2.999e-012  3.006e-012   -11.523   -11.522     0.001
   Fe(OH)3-              9.987e-016  9.062e-016   -15.001   -15.043    -0.042
   FeHSO4+               1.396e-016  1.267e-016   -15.855   -15.897    -0.042
Fe(3)           5.674e-014
   Fe(OH)2+              2.903e-014  2.634e-014   -13.537   -13.579    -0.042



   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.246e-016  2.038e-016   -15.649   -15.691    -0.042
   FeOH+2                1.446e-017  9.801e-018   -16.840   -17.009    -0.169
   Fe+3                  4.487e-022  1.870e-022   -21.348   -21.728    -0.380
   FeCl+2                7.448e-025  5.049e-025   -24.128   -24.297    -0.169
   FeSO4+                1.173e-025  1.064e-025   -24.931   -24.973    -0.042
   FeCl2+                2.221e-028  2.015e-028   -27.653   -27.696    -0.042
   Fe(SO4)2-             1.332e-031  1.209e-031   -30.876   -30.918    -0.042
   FeHSO4+2              5.180e-032  3.511e-032   -31.286   -31.455    -0.169
   Fe2(OH)2+4            1.225e-032  2.585e-033   -31.912   -32.587    -0.676
   FeCl3                 1.798e-033  1.801e-033   -32.745   -32.744     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.791   -43.847    -1.056
H(0)            1.607e-009
   H2                    8.035e-010  8.051e-010    -9.095    -9.094     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.891e-012  6.253e-012   -11.162   -11.204    -0.042
Mg              8.442e-005
   Mg+2                  8.038e-005  5.545e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.930e-006  3.566e-006    -5.406    -5.448    -0.042
   MgCO3                 1.105e-007  1.107e-007    -6.957    -6.956     0.001
   MgOH+                 1.801e-009  1.634e-009    -8.745    -8.787    -0.042
   MgSO4                 6.732e-010  6.746e-010    -9.172    -9.171     0.001
Mn(2)           4.247e-004
   Mn+2                  2.872e-004  1.947e-004    -3.542    -3.711    -0.169
   MnHCO3+               1.051e-004  9.537e-005    -3.978    -4.021    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.812e-008  7.088e-008    -7.107    -7.149    -0.042
   MnOH+                 4.475e-008  4.061e-008    -7.349    -7.391    -0.042
   MnSO4                 1.793e-009  1.797e-009    -8.746    -8.746     0.001
   MnCl2                 2.760e-012  2.765e-012   -11.559   -11.558     0.001
   MnCl3-                7.502e-017  6.807e-017   -16.125   -16.167    -0.042
   Mn(OH)3-              1.817e-018  1.649e-018   -17.741   -17.783    -0.042
Mn(3)           1.667e-033
   Mn+3                  1.667e-033  6.950e-034   -32.778   -33.158    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.456   -82.625    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.904   -95.946    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.080e-007  6.093e-007    -6.216    -6.215     0.001
   NaCO3-                8.465e-009  7.681e-009    -8.072    -8.115    -0.042
   NaSO4-                5.650e-011  5.127e-011   -10.248   -10.290    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.193   -74.192     0.001
S(-2)           2.083e-004
   HS-                   5.945e-005  5.394e-005    -4.226    -4.268    -0.042
   H2S                   5.798e-005  5.810e-005    -4.237    -4.236     0.001
   Fe(HS)2               4.388e-005  4.397e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          3.227e-007  2.928e-007    -6.491    -6.533    -0.042
   Fe(HS)3-              2.846e-007  2.582e-007    -6.546    -6.588    -0.042
   S5-2                  1.533e-007  1.113e-007    -6.814    -6.954    -0.139
   S4-2                  9.080e-008  6.491e-008    -7.042    -7.188    -0.146
   S6-2                  7.827e-008  5.759e-008    -7.106    -7.240    -0.133
   S-2                   7.802e-011  5.289e-011   -10.108   -10.277    -0.169
   S3-2                  3.253e-011  2.287e-011   -10.488   -10.641    -0.153
   S2-2                  1.871e-012  1.298e-012   -11.728   -11.887    -0.159
   As3S4(HS)2-           6.659e-016  6.042e-016   -15.177   -15.219    -0.042
S(6)            9.503e-008
   SO4-2                 7.597e-008  5.190e-008    -7.119    -7.285    -0.166
   CaSO4                 1.636e-008  1.639e-008    -7.786    -7.785     0.001
   MnSO4                 1.793e-009  1.797e-009    -8.746    -8.746     0.001
   MgSO4                 6.732e-010  6.746e-010    -9.172    -9.171     0.001
   FeSO4                 1.562e-010  1.565e-010    -9.806    -9.806     0.001
   NaSO4-                5.650e-011  5.127e-011   -10.248   -10.290    -0.042
   BaSO4                 9.225e-012  9.244e-012   -11.035   -11.034     0.001



   KSO4-                 6.891e-012  6.253e-012   -11.162   -11.204    -0.042
   HSO4-                 6.850e-013  6.216e-013   -12.164   -12.207    -0.042
   CaHSO4+               1.304e-014  1.183e-014   -13.885   -13.927    -0.042
   FeHSO4+               1.396e-016  1.267e-016   -15.855   -15.897    -0.042
   FeSO4+                1.173e-025  1.064e-025   -24.931   -24.973    -0.042
   Fe(SO4)2-             1.332e-031  1.209e-031   -30.876   -30.918    -0.042
   FeHSO4+2              5.180e-032  3.511e-032   -31.286   -31.455    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -15.07  -65.18  -50.11  Ba3(AsO4)2
Barite           -3.76  -13.73   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.40  -11.54   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.50  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.42  -30.18   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.63  -43.46   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.85  -43.06   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.72  -42.00   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.82  -45.21   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.46  -88.17   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.66  -11.00    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.05   42.56  MnO2



O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.52  -14.70   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 70.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.281e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.855e-003 -2.745e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.135e-005  2.135e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.660e-003  2.660e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.224e-004  Surface charge, eq

Hfo_s         
 3.927e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.106e-006       0.791  3.106e-006      -5.508
Hfo_sOHCa+2      7.284e-007       0.185  7.284e-007      -6.138
Hfo_sOFe+        7.623e-008       0.019  7.623e-008      -7.118
Hfo_sOH2+        1.183e-008       0.003  1.183e-008      -7.927
Hfo_sOH          4.932e-009       0.001  4.932e-009      -8.307



Hfo_sOHBa+2      5.056e-010       0.000  5.056e-010      -9.296
Hfo_sO-          4.710e-011       0.000  4.710e-011     -10.327

Hfo           
 1.224e-004  Surface charge, eq

Hfo_w         
 1.571e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.225e-005       0.587  9.225e-005      -4.035
Hfo_wOH          3.845e-005       0.245  3.845e-005      -4.415
Hfo_wOMn+        1.923e-005       0.122  1.923e-005      -4.716
Hfo_wOFe+        5.546e-006       0.035  5.546e-006      -5.256
Hfo_wOCa+        6.984e-007       0.004  6.984e-007      -6.156
Hfo_wOMg+        4.353e-007       0.003  4.353e-007      -6.361
Hfo_wO-          3.671e-007       0.002  3.671e-007      -6.435
Hfo_wOFeOH       1.213e-007       0.001  1.213e-007      -6.916
Hfo_wH2AsO3      7.401e-009       0.000  7.401e-009      -8.131
Hfo_wSO4-        1.459e-011       0.000  1.459e-011     -10.836
Hfo_wOHSO4-2     1.213e-011       0.000  1.213e-011     -10.916
Hfo_wOBa+        7.008e-012       0.000  7.008e-012     -11.154
Hfo_wOHAsO4-3    1.784e-017       0.000  1.784e-017     -16.749
Hfo_wHAsO4-      2.299e-018       0.000  2.299e-018     -17.638
Hfo_wH2AsO4      1.785e-019       0.000  1.785e-019     -18.748

Mno           
 7.887e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.365e-027       0.000  1.365e-027     -26.865
Mno_O3HMn+       2.307e-029       0.000  2.307e-029     -28.637
Mno_O3Ca         8.470e-030       0.000  8.470e-030     -29.072
Mno_O3-2         7.420e-030       0.000  7.420e-030     -29.130
Mno_O3H-         3.143e-031       0.000  3.143e-031     -30.503
Mno_O3Na-        1.550e-031       0.000  1.550e-031     -30.810
Mno_O3HCa+       1.249e-031       0.000  1.249e-031     -30.903
Mno_O3Mg         1.129e-031       0.000  1.129e-031     -30.947
Mno_O3Ba         3.999e-032       0.000  3.999e-032     -31.398
Mno_O3HMg+       1.127e-033       0.000  1.127e-033     -32.948
Mno_O3HBa+       1.055e-033       0.000  1.055e-033     -32.977
Mno_O3HNa        6.128e-034       0.000  6.128e-034     -33.213
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.513e-041       0.000  8.513e-041     -40.070
Mno_O3H3Cl       2.095e-043       0.000  2.095e-043     -42.679

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.235e-007  3.235e-007
Ba               5.453e-007  5.453e-007
C                1.417e-002  1.417e-002
Ca               2.434e-003  2.434e-003
Cl               9.873e-005  9.873e-005
Fe               8.034e-005  8.034e-005
K                1.893e-005  1.893e-005
Mg               8.443e-005  8.443e-005
Mn               4.245e-004  4.245e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.910      Charge balance
                                       pe  =  -3.939      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.742e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.509e-003
                       Total CO2 (mol/kg)  =  7.835e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.231e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.67
                               Iterations  =  33
                                  Total H  = 1.110437e+002
                                  Total O  = 5.552791e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.341e-007  1.230e-007    -6.873    -6.910    -0.037
   OH-                   8.964e-008  8.134e-008    -7.048    -7.090    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.235e-007
   AsS(OH)(HS)-          3.228e-007  2.929e-007    -6.491    -6.533    -0.042
   H3AsO3                7.472e-010  7.487e-010    -9.127    -9.126     0.001
   H2AsO3-               4.747e-012  4.307e-012   -11.324   -11.366    -0.042
   As3S4(HS)2-           6.650e-016  6.034e-016   -15.177   -15.219    -0.042
   H4AsO3+               5.030e-017  4.564e-017   -16.298   -16.341    -0.042
   HAsO3-2               1.030e-019  6.985e-020   -18.987   -19.156    -0.169
   AsO3-3                2.716e-028  1.133e-028   -27.566   -27.946    -0.380
As(5)           2.304e-018
   H2AsO4-               1.315e-018  1.193e-018   -17.881   -17.923    -0.042
   HAsO4-2               9.894e-019  6.707e-019   -18.005   -18.173    -0.169
   AsO4-3                2.927e-023  1.220e-023   -22.534   -22.914    -0.380
   H3AsO4                2.923e-023  2.929e-023   -22.534   -22.533     0.001
Ba              5.453e-007
   Ba+2                  5.243e-007  3.554e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.062e-008  1.871e-008    -7.686    -7.728    -0.042
   BaCO3                 3.836e-010  3.844e-010    -9.416    -9.415     0.001
   BaSO4                 9.099e-012  9.117e-012   -11.041   -11.040     0.001
   BaOH+                 1.078e-013  9.785e-014   -12.967   -13.009    -0.042
C(-4)           6.332e-003
   CH4                   6.332e-003  6.345e-003    -2.198    -2.198     0.001
C(4)            7.835e-003
   HCO3-                 6.034e-003  5.493e-003    -2.219    -2.260    -0.041
   CO2                   1.517e-003  1.520e-003    -2.819    -2.818     0.001
   CaHCO3+               1.222e-004  1.109e-004    -3.913    -3.955    -0.042
   MnHCO3+               1.050e-004  9.526e-005    -3.979    -4.021    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.026e-005  9.309e-006    -4.989    -5.031    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.928e-006  3.564e-006    -5.406    -5.448    -0.042
   CO3-2                 3.050e-006  2.093e-006    -5.516    -5.679    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.076e-007  6.088e-007    -6.216    -6.216     0.001
   MgCO3                 1.106e-007  1.108e-007    -6.956    -6.955     0.001
   BaHCO3+               2.062e-008  1.871e-008    -7.686    -7.728    -0.042
   NaCO3-                8.468e-009  7.684e-009    -8.072    -8.114    -0.042
   BaCO3                 3.836e-010  3.844e-010    -9.416    -9.415     0.001
Ca              2.434e-003
   Ca+2                  2.307e-003  1.582e-003    -2.637    -2.801    -0.164
   CaHCO3+               1.222e-004  1.109e-004    -3.913    -3.955    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.613e-008  1.616e-008    -7.792    -7.792     0.001
   CaOH+                 2.351e-009  2.134e-009    -8.629    -8.671    -0.042
   CaHSO4+               1.284e-014  1.165e-014   -13.892   -13.934    -0.042
Cl              9.873e-005



   Cl-                   9.865e-005  8.938e-005    -4.006    -4.049    -0.043
   MnCl+                 7.809e-008  7.085e-008    -7.107    -7.150    -0.042
   FeCl+                 2.304e-009  2.091e-009    -8.637    -8.680    -0.042
   MnCl2                 2.759e-012  2.764e-012   -11.559   -11.558     0.001
   MnCl3-                7.499e-017  6.805e-017   -16.125   -16.167    -0.042
   FeCl+2                7.422e-025  5.031e-025   -24.129   -24.298    -0.169
   FeCl2+                2.214e-028  2.009e-028   -27.655   -27.697    -0.042
   FeCl3                 1.792e-033  1.795e-033   -32.747   -32.746     0.001
Fe(2)           8.034e-005
   Fe(HS)2               4.389e-005  4.398e-005    -4.358    -4.357     0.001
   Fe+2                  2.500e-005  1.695e-005    -4.602    -4.771    -0.169
   FeHCO3+               1.026e-005  9.309e-006    -4.989    -5.031    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.848e-007  2.584e-007    -6.545    -6.588    -0.042
   FeOH+                 4.799e-008  4.355e-008    -7.319    -7.361    -0.042
   FeCl+                 2.304e-009  2.091e-009    -8.637    -8.680    -0.042
   FeSO4                 1.539e-010  1.543e-010    -9.813    -9.812     0.001
   Fe(OH)2               3.005e-012  3.011e-012   -11.522   -11.521     0.001
   Fe(OH)3-              1.002e-015  9.090e-016   -14.999   -15.041    -0.042
   FeHSO4+               1.375e-016  1.248e-016   -15.862   -15.904    -0.042
Fe(3)           5.671e-014
   Fe(OH)2+              2.899e-014  2.631e-014   -13.538   -13.580    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.249e-016  2.040e-016   -15.648   -15.690    -0.042
   FeOH+2                1.442e-017  9.778e-018   -16.841   -17.010    -0.169
   Fe+3                  4.470e-022  1.864e-022   -21.350   -21.730    -0.380
   FeCl+2                7.422e-025  5.031e-025   -24.129   -24.298    -0.169
   FeSO4+                1.153e-025  1.046e-025   -24.938   -24.980    -0.042
   FeCl2+                2.214e-028  2.009e-028   -27.655   -27.697    -0.042
   Fe(SO4)2-             1.291e-031  1.171e-031   -30.889   -30.931    -0.042
   FeHSO4+2              5.084e-032  3.447e-032   -31.294   -31.463    -0.169
   Fe2(OH)2+4            1.219e-032  2.573e-033   -31.914   -32.589    -0.675
   FeCl3                 1.792e-033  1.795e-033   -32.747   -32.746     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.794   -43.849    -1.055
H(0)            1.613e-009
   H2                    8.066e-010  8.082e-010    -9.093    -9.092     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.796e-012  6.166e-012   -11.168   -11.210    -0.042
Mg              8.443e-005
   Mg+2                  8.039e-005  5.546e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.928e-006  3.564e-006    -5.406    -5.448    -0.042
   MgCO3                 1.106e-007  1.108e-007    -6.956    -6.955     0.001
   MgOH+                 1.803e-009  1.636e-009    -8.744    -8.786    -0.042
   MgSO4                 6.641e-010  6.654e-010    -9.178    -9.177     0.001
Mn(2)           4.245e-004
   Mn+2                  2.871e-004  1.946e-004    -3.542    -3.711    -0.169
   MnHCO3+               1.050e-004  9.526e-005    -3.979    -4.021    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.809e-008  7.085e-008    -7.107    -7.150    -0.042
   MnOH+                 4.479e-008  4.064e-008    -7.349    -7.391    -0.042
   MnSO4                 1.768e-009  1.771e-009    -8.753    -8.752     0.001
   MnCl2                 2.759e-012  2.764e-012   -11.559   -11.558     0.001
   MnCl3-                7.499e-017  6.805e-017   -16.125   -16.167    -0.042
   Mn(OH)3-              1.823e-018  1.654e-018   -17.739   -17.781    -0.042
Mn(3)           1.661e-033
   Mn+3                  1.661e-033  6.925e-034   -32.780   -33.160    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.458   -82.627    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.907   -95.949    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.076e-007  6.088e-007    -6.216    -6.216     0.001
   NaCO3-                8.468e-009  7.684e-009    -8.072    -8.114    -0.042
   NaSO4-                5.572e-011  5.056e-011   -10.254   -10.296    -0.042
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.196   -74.195     0.001
S(-2)           2.083e-004
   HS-                   5.947e-005  5.396e-005    -4.226    -4.268    -0.042
   H2S                   5.793e-005  5.805e-005    -4.237    -4.236     0.001
   Fe(HS)2               4.389e-005  4.398e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          3.228e-007  2.929e-007    -6.491    -6.533    -0.042
   Fe(HS)3-              2.848e-007  2.584e-007    -6.545    -6.588    -0.042
   S5-2                  1.535e-007  1.114e-007    -6.814    -6.953    -0.139
   S4-2                  9.093e-008  6.501e-008    -7.041    -7.187    -0.146
   S6-2                  7.838e-008  5.768e-008    -7.106    -7.239    -0.133
   S-2                   7.813e-011  5.297e-011   -10.107   -10.276    -0.169
   S3-2                  3.258e-011  2.291e-011   -10.487   -10.640    -0.153
   S2-2                  1.874e-012  1.300e-012   -11.727   -11.886    -0.159
   As3S4(HS)2-           6.650e-016  6.034e-016   -15.177   -15.219    -0.042
S(6)            9.370e-008
   SO4-2                 7.492e-008  5.118e-008    -7.125    -7.291    -0.165
   CaSO4                 1.613e-008  1.616e-008    -7.792    -7.792     0.001
   MnSO4                 1.768e-009  1.771e-009    -8.753    -8.752     0.001
   MgSO4                 6.641e-010  6.654e-010    -9.178    -9.177     0.001
   FeSO4                 1.539e-010  1.543e-010    -9.813    -9.812     0.001
   NaSO4-                5.572e-011  5.056e-011   -10.254   -10.296    -0.042
   BaSO4                 9.099e-012  9.117e-012   -11.041   -11.040     0.001
   KSO4-                 6.796e-012  6.166e-012   -11.168   -11.210    -0.042
   HSO4-                 6.748e-013  6.123e-013   -12.171   -12.213    -0.042
   CaHSO4+               1.284e-014  1.165e-014   -13.892   -13.934    -0.042
   FeHSO4+               1.375e-016  1.248e-016   -15.862   -15.904    -0.042
   FeSO4+                1.153e-025  1.046e-025   -24.938   -24.980    -0.042
   Fe(SO4)2-             1.291e-031  1.171e-031   -30.889   -30.931    -0.042
   FeHSO4+2              5.084e-032  3.447e-032   -31.294   -31.463    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.07    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.77  -13.74   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.42  -30.18   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.64  -43.47   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.87  -43.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.74  -42.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.83  -45.22   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.85  -12.06   -2.21  FeSO4:7H2O
Mirabilite      -13.59  -14.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.48  -88.19   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.67  -11.00    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.05   42.56  MnO2
O2(g)           -71.30  -74.20   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.36  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.52  -14.70   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 71.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.420e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.280e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.734e-003 -2.866e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.193e-005  2.193e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.781e-003  2.781e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.205e-004  Surface charge, eq

Hfo_s         
 3.867e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.058e-006       0.791  3.058e-006      -5.515
Hfo_sOHCa+2      7.165e-007       0.185  7.165e-007      -6.145
Hfo_sOFe+        7.507e-008       0.019  7.507e-008      -7.125
Hfo_sOH2+        1.163e-008       0.003  1.163e-008      -7.934
Hfo_sOH          4.854e-009       0.001  4.854e-009      -8.314
Hfo_sOHBa+2      4.976e-010       0.000  4.976e-010      -9.303
Hfo_sO-          4.640e-011       0.000  4.640e-011     -10.333

Hfo           
 1.205e-004  Surface charge, eq

Hfo_w         
 1.547e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.077e-005       0.587  9.077e-005      -4.042
Hfo_wOH          3.788e-005       0.245  3.788e-005      -4.422
Hfo_wOMn+        1.896e-005       0.123  1.896e-005      -4.722
Hfo_wOFe+        5.467e-006       0.035  5.467e-006      -5.262
Hfo_wOCa+        6.886e-007       0.004  6.886e-007      -6.162
Hfo_wOMg+        4.294e-007       0.003  4.294e-007      -6.367
Hfo_wO-          3.621e-007       0.002  3.621e-007      -6.441
Hfo_wOFeOH       1.197e-007       0.001  1.197e-007      -6.922
Hfo_wH2AsO3      7.297e-009       0.000  7.297e-009      -8.137
Hfo_wSO4-        1.416e-011       0.000  1.416e-011     -10.849
Hfo_wOHSO4-2     1.179e-011       0.000  1.179e-011     -10.928
Hfo_wOBa+        6.912e-012       0.000  6.912e-012     -11.160
Hfo_wOHAsO4-3    1.758e-017       0.000  1.758e-017     -16.755
Hfo_wHAsO4-      2.261e-018       0.000  2.261e-018     -17.646
Hfo_wH2AsO4      1.753e-019       0.000  1.753e-019     -18.756

Mno           
 3.602e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.259e-030       0.000  6.259e-030     -29.203
Mno_O3HMn+       1.057e-031       0.000  1.057e-031     -30.976
Mno_O3Ca         3.884e-032       0.000  3.884e-032     -31.411
Mno_O3-2         3.404e-032       0.000  3.404e-032     -31.468
Mno_O3H-         1.440e-033       0.000  1.440e-033     -32.842
Mno_O3Na-        7.112e-034       0.000  7.112e-034     -33.148
Mno_O3HCa+       5.720e-034       0.000  5.720e-034     -33.243
Mno_O3Mg         5.179e-034       0.000  5.179e-034     -33.286
Mno_O3Ba         1.835e-034       0.000  1.835e-034     -33.736
Mno_O3HMg+       5.165e-036       0.000  5.165e-036     -35.287
Mno_O3HBa+       4.833e-036       0.000  4.833e-036     -35.316
Mno_O3HNa        2.808e-036       0.000  2.808e-036     -35.552



Mno_O3H2         4.576e-038       0.000  4.576e-038     -37.339
Mno_O3H3+        3.891e-043       0.000  3.891e-043     -42.410
Mno_O3H3Cl       9.579e-046       0.000  9.579e-046     -45.019

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.236e-007  3.236e-007
Ba               5.453e-007  5.453e-007
C                1.424e-002  1.424e-002
Ca               2.433e-003  2.433e-003
Cl               9.873e-005  9.873e-005
Fe               8.033e-005  8.033e-005
K                1.893e-005  1.893e-005
Mg               8.443e-005  8.443e-005
Mn               4.242e-004  4.242e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.910      Charge balance
                                       pe  =  -3.940      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.737e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.504e-003
                       Total CO2 (mol/kg)  =  7.827e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.211e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.66
                               Iterations  =  42
                                  Total H  = 1.110442e+002
                                  Total O  = 5.552798e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.339e-007  1.229e-007    -6.873    -6.910    -0.037
   OH-                   8.974e-008  8.143e-008    -7.047    -7.089    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.236e-007
   AsS(OH)(HS)-          3.229e-007  2.930e-007    -6.491    -6.533    -0.042
   H3AsO3                7.478e-010  7.493e-010    -9.126    -9.125     0.001
   H2AsO3-               4.756e-012  4.316e-012   -11.323   -11.365    -0.042
   As3S4(HS)2-           6.642e-016  6.027e-016   -15.178   -15.220    -0.042
   H4AsO3+               5.028e-017  4.562e-017   -16.299   -16.341    -0.042
   HAsO3-2               1.033e-019  7.007e-020   -18.986   -19.154    -0.169
   AsO3-3                2.727e-028  1.137e-028   -27.564   -27.944    -0.380
As(5)           2.301e-018
   H2AsO4-               1.312e-018  1.191e-018   -17.882   -17.924    -0.042
   HAsO4-2               9.886e-019  6.702e-019   -18.005   -18.174    -0.169
   AsO4-3                2.927e-023  1.221e-023   -22.534   -22.913    -0.380
   H3AsO4                2.914e-023  2.920e-023   -22.536   -22.535     0.001
Ba              5.453e-007
   Ba+2                  5.243e-007  3.555e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.061e-008  1.870e-008    -7.686    -7.728    -0.042
   BaCO3                 3.838e-010  3.846e-010    -9.416    -9.415     0.001
   BaSO4                 8.976e-012  8.994e-012   -11.047   -11.046     0.001
   BaOH+                 1.080e-013  9.798e-014   -12.967   -13.009    -0.042
C(-4)           6.417e-003
   CH4                   6.417e-003  6.430e-003    -2.193    -2.192     0.001
C(4)            7.827e-003
   HCO3-                 6.030e-003  5.488e-003    -2.220    -2.261    -0.041



   CO2                   1.514e-003  1.517e-003    -2.820    -2.819     0.001
   CaHCO3+               1.220e-004  1.107e-004    -3.914    -3.956    -0.042
   MnHCO3+               1.049e-004  9.515e-005    -3.979    -4.022    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.025e-005  9.299e-006    -4.989    -5.032    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.926e-006  3.562e-006    -5.406    -5.448    -0.042
   CO3-2                 3.051e-006  2.094e-006    -5.516    -5.679    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.072e-007  6.084e-007    -6.217    -6.216     0.001
   MgCO3                 1.106e-007  1.109e-007    -6.956    -6.955     0.001
   BaHCO3+               2.061e-008  1.870e-008    -7.686    -7.728    -0.042
   NaCO3-                8.471e-009  7.687e-009    -8.072    -8.114    -0.042
   BaCO3                 3.838e-010  3.846e-010    -9.416    -9.415     0.001
Ca              2.433e-003
   Ca+2                  2.306e-003  1.582e-003    -2.637    -2.801    -0.164
   CaHCO3+               1.220e-004  1.107e-004    -3.914    -3.956    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.590e-008  1.593e-008    -7.799    -7.798     0.001
   CaOH+                 2.353e-009  2.135e-009    -8.628    -8.671    -0.042
   CaHSO4+               1.264e-014  1.147e-014   -13.898   -13.940    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.938e-005    -4.006    -4.049    -0.043
   MnCl+                 7.806e-008  7.083e-008    -7.108    -7.150    -0.042
   FeCl+                 2.304e-009  2.090e-009    -8.638    -8.680    -0.042
   MnCl2                 2.758e-012  2.763e-012   -11.559   -11.559     0.001
   MnCl3-                7.497e-017  6.802e-017   -16.125   -16.167    -0.042
   FeCl+2                7.396e-025  5.014e-025   -24.131   -24.300    -0.169
   FeCl2+                2.206e-028  2.002e-028   -27.656   -27.699    -0.042
   FeCl3                 1.786e-033  1.789e-033   -32.748   -32.747     0.001
Fe(2)           8.033e-005
   Fe(HS)2               4.390e-005  4.399e-005    -4.358    -4.357     0.001
   Fe+2                  2.499e-005  1.694e-005    -4.602    -4.771    -0.169
   FeHCO3+               1.025e-005  9.299e-006    -4.989    -5.032    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.849e-007  2.586e-007    -6.545    -6.587    -0.042
   FeOH+                 4.803e-008  4.358e-008    -7.319    -7.361    -0.042
   FeCl+                 2.304e-009  2.090e-009    -8.638    -8.680    -0.042
   FeSO4                 1.518e-010  1.521e-010    -9.819    -9.818     0.001
   Fe(OH)2               3.011e-012  3.017e-012   -11.521   -11.520     0.001
   Fe(OH)3-              1.005e-015  9.118e-016   -14.998   -15.040    -0.042
   FeHSO4+               1.354e-016  1.229e-016   -15.868   -15.911    -0.042
Fe(3)           5.668e-014
   Fe(OH)2+              2.896e-014  2.628e-014   -13.538   -13.580    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.251e-016  2.043e-016   -15.648   -15.690    -0.042
   FeOH+2                1.439e-017  9.756e-018   -16.842   -17.011    -0.169
   Fe+3                  4.454e-022  1.858e-022   -21.351   -21.731    -0.380
   FeCl+2                7.396e-025  5.014e-025   -24.131   -24.300    -0.169
   FeSO4+                1.133e-025  1.028e-025   -24.946   -24.988    -0.042
   FeCl2+                2.206e-028  2.002e-028   -27.656   -27.699    -0.042
   Fe(SO4)2-             1.252e-031  1.136e-031   -30.903   -30.945    -0.042
   FeHSO4+2              4.992e-032  3.384e-032   -31.302   -31.471    -0.169
   Fe2(OH)2+4            1.213e-032  2.562e-033   -31.916   -32.591    -0.675
   FeCl3                 1.786e-033  1.789e-033   -32.748   -32.747     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.797   -43.852    -1.055
H(0)            1.619e-009
   H2                    8.096e-010  8.113e-010    -9.092    -9.091     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.703e-012  6.083e-012   -11.174   -11.216    -0.042
Mg              8.443e-005
   Mg+2                  8.040e-005  5.547e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.926e-006  3.562e-006    -5.406    -5.448    -0.042
   MgCO3                 1.106e-007  1.109e-007    -6.956    -6.955     0.001
   MgOH+                 1.805e-009  1.638e-009    -8.743    -8.786    -0.042
   MgSO4                 6.551e-010  6.565e-010    -9.184    -9.183     0.001



Mn(2)           4.242e-004
   Mn+2                  2.869e-004  1.945e-004    -3.542    -3.711    -0.169
   MnHCO3+               1.049e-004  9.515e-005    -3.979    -4.022    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.806e-008  7.083e-008    -7.108    -7.150    -0.042
   MnOH+                 4.482e-008  4.067e-008    -7.349    -7.391    -0.042
   MnSO4                 1.743e-009  1.746e-009    -8.759    -8.758     0.001
   MnCl2                 2.758e-012  2.763e-012   -11.559   -11.559     0.001
   MnCl3-                7.497e-017  6.802e-017   -16.125   -16.167    -0.042
   Mn(OH)3-              1.828e-018  1.659e-018   -17.738   -17.780    -0.042
Mn(3)           1.655e-033
   Mn+3                  1.655e-033  6.902e-034   -32.781   -33.161    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.459   -82.628    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.910   -95.952    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.072e-007  6.084e-007    -6.217    -6.216     0.001
   NaCO3-                8.471e-009  7.687e-009    -8.072    -8.114    -0.042
   NaSO4-                5.496e-011  4.987e-011   -10.260   -10.302    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.199   -74.199     0.001
S(-2)           2.083e-004
   HS-                   5.948e-005  5.398e-005    -4.226    -4.268    -0.042
   H2S                   5.789e-005  5.800e-005    -4.237    -4.237     0.001
   Fe(HS)2               4.390e-005  4.399e-005    -4.358    -4.357     0.001
   AsS(OH)(HS)-          3.229e-007  2.930e-007    -6.491    -6.533    -0.042
   Fe(HS)3-              2.849e-007  2.586e-007    -6.545    -6.587    -0.042
   S5-2                  1.537e-007  1.116e-007    -6.813    -6.952    -0.139
   S4-2                  9.106e-008  6.511e-008    -7.041    -7.186    -0.146
   S6-2                  7.849e-008  5.776e-008    -7.105    -7.238    -0.133
   S-2                   7.824e-011  5.304e-011   -10.107   -10.275    -0.169
   S3-2                  3.262e-011  2.294e-011   -10.486   -10.639    -0.153
   S2-2                  1.877e-012  1.302e-012   -11.727   -11.885    -0.159
   As3S4(HS)2-           6.642e-016  6.027e-016   -15.178   -15.220    -0.042
S(6)            9.241e-008
   SO4-2                 7.389e-008  5.048e-008    -7.131    -7.297    -0.165
   CaSO4                 1.590e-008  1.593e-008    -7.799    -7.798     0.001
   MnSO4                 1.743e-009  1.746e-009    -8.759    -8.758     0.001
   MgSO4                 6.551e-010  6.565e-010    -9.184    -9.183     0.001
   FeSO4                 1.518e-010  1.521e-010    -9.819    -9.818     0.001
   NaSO4-                5.496e-011  4.987e-011   -10.260   -10.302    -0.042
   BaSO4                 8.976e-012  8.994e-012   -11.047   -11.046     0.001
   KSO4-                 6.703e-012  6.083e-012   -11.174   -11.216    -0.042
   HSO4-                 6.648e-013  6.032e-013   -12.177   -12.220    -0.042
   CaHSO4+               1.264e-014  1.147e-014   -13.898   -13.940    -0.042
   FeHSO4+               1.354e-016  1.229e-016   -15.868   -15.911    -0.042
   FeSO4+                1.133e-025  1.028e-025   -24.946   -24.988    -0.042
   Fe(SO4)2-             1.252e-031  1.136e-031   -30.903   -30.945    -0.042
   FeHSO4+2              4.992e-032  3.384e-032   -31.302   -31.471    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.50  -18.04  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.78  -13.75   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3



Brucite          -7.28    9.56   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.41  -30.18   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.66  -43.49   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.88  -43.09   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.75  -42.03   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.85  -45.24   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.93   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.59  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.50  -88.21   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.68  -11.01    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.40  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.53  -14.71   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 72.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.440e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.279e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.613e-003 -2.987e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.251e-005  2.251e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  2.902e-003  2.902e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.186e-004  Surface charge, eq

Hfo_s         
 3.806e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.011e-006       0.791  3.011e-006      -5.521
Hfo_sOHCa+2      7.047e-007       0.185  7.047e-007      -6.152
Hfo_sOFe+        7.392e-008       0.019  7.392e-008      -7.131
Hfo_sOH2+        1.143e-008       0.003  1.143e-008      -7.942
Hfo_sOH          4.775e-009       0.001  4.775e-009      -8.321
Hfo_sOHBa+2      4.896e-010       0.000  4.896e-010      -9.310
Hfo_sO-          4.570e-011       0.000  4.570e-011     -10.340

Hfo           
 1.186e-004  Surface charge, eq

Hfo_w         
 1.523e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.930e-005       0.586  8.930e-005      -4.049
Hfo_wOH          3.730e-005       0.245  3.730e-005      -4.428
Hfo_wOMn+        1.868e-005       0.123  1.868e-005      -4.729
Hfo_wOFe+        5.389e-006       0.035  5.389e-006      -5.269
Hfo_wOCa+        6.787e-007       0.004  6.787e-007      -6.168
Hfo_wOMg+        4.235e-007       0.003  4.235e-007      -6.373
Hfo_wO-          3.570e-007       0.002  3.570e-007      -6.447
Hfo_wOFeOH       1.181e-007       0.001  1.181e-007      -6.928
Hfo_wH2AsO3      7.192e-009       0.000  7.192e-009      -8.143
Hfo_wSO4-        1.375e-011       0.000  1.375e-011     -10.862
Hfo_wOHSO4-2     1.146e-011       0.000  1.146e-011     -10.941
Hfo_wOBa+        6.816e-012       0.000  6.816e-012     -11.166
Hfo_wOHAsO4-3    1.732e-017       0.000  1.732e-017     -16.761



Hfo_wHAsO4-      2.223e-018       0.000  2.223e-018     -17.653
Hfo_wH2AsO4      1.722e-019       0.000  1.722e-019     -18.764

Mno           
 7.853e-035  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.370e-032       0.000  1.370e-032     -31.863
Mno_O3HMn+       2.310e-034       0.000  2.310e-034     -33.636
Mno_O3Ca         8.502e-035       0.000  8.502e-035     -34.070
Mno_O3-2         7.454e-035       0.000  7.454e-035     -34.128
Mno_O3H-         3.151e-036       0.000  3.151e-036     -35.502
Mno_O3Na-        1.558e-036       0.000  1.558e-036     -35.808
Mno_O3HCa+       1.251e-036       0.000  1.251e-036     -35.903
Mno_O3Mg         1.134e-036       0.000  1.134e-036     -35.945
Mno_O3Ba         4.019e-037       0.000  4.019e-037     -36.396
Mno_O3HMg+       1.130e-038       0.000  1.130e-038     -37.947
Mno_O3HBa+       1.057e-038       0.000  1.057e-038     -37.976
Mno_O3HNa        6.143e-039       0.000  6.143e-039     -38.212
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        8.493e-046       0.000  8.493e-046     -45.071
Mno_O3H3Cl       2.091e-048       0.000  2.091e-048     -47.680

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.237e-007  3.237e-007
Ba               5.454e-007  5.453e-007
C                1.432e-002  1.432e-002
Ca               2.432e-003  2.432e-003
Cl               9.873e-005  9.873e-005
Fe               8.031e-005  8.031e-005
K                1.893e-005  1.893e-005
Mg               8.444e-005  8.444e-005
Mn               4.239e-004  4.239e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.911      Charge balance
                                       pe  =  -3.941      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.732e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.499e-003
                       Total CO2 (mol/kg)  =  7.819e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.192e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.65
                               Iterations  =  65
                                  Total H  = 1.110448e+002
                                  Total O  = 5.552806e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.338e-007  1.228e-007    -6.874    -6.911    -0.037
   OH-                   8.984e-008  8.152e-008    -7.047    -7.089    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.237e-007



   AsS(OH)(HS)-          3.230e-007  2.931e-007    -6.491    -6.533    -0.042
   H3AsO3                7.484e-010  7.499e-010    -9.126    -9.125     0.001
   H2AsO3-               4.765e-012  4.324e-012   -11.322   -11.364    -0.042
   As3S4(HS)2-           6.633e-016  6.019e-016   -15.178   -15.220    -0.042
   H4AsO3+               5.026e-017  4.561e-017   -16.299   -16.341    -0.042
   HAsO3-2               1.037e-019  7.028e-020   -18.984   -19.153    -0.169
   AsO3-3                2.738e-028  1.142e-028   -27.563   -27.942    -0.380
As(5)           2.298e-018
   H2AsO4-               1.310e-018  1.188e-018   -17.883   -17.925    -0.042
   HAsO4-2               9.878e-019  6.698e-019   -18.005   -18.174    -0.169
   AsO4-3                2.928e-023  1.221e-023   -22.533   -22.913    -0.380
   H3AsO4                2.905e-023  2.911e-023   -22.537   -22.536     0.001
Ba              5.454e-007
   Ba+2                  5.244e-007  3.555e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.060e-008  1.869e-008    -7.686    -7.728    -0.042
   BaCO3                 3.840e-010  3.848e-010    -9.416    -9.415     0.001
   BaSO4                 8.856e-012  8.874e-012   -11.053   -11.052     0.001
   BaOH+                 1.081e-013  9.810e-014   -12.966   -13.008    -0.042
C(-4)           6.502e-003
   CH4                   6.502e-003  6.515e-003    -2.187    -2.186     0.001
C(4)            7.819e-003
   HCO3-                 6.025e-003  5.484e-003    -2.220    -2.261    -0.041
   CO2                   1.511e-003  1.514e-003    -2.821    -2.820     0.001
   CaHCO3+               1.219e-004  1.106e-004    -3.914    -3.956    -0.042
   MnHCO3+               1.047e-004  9.504e-005    -3.980    -4.022    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.024e-005  9.288e-006    -4.990    -5.032    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.923e-006  3.560e-006    -5.406    -5.449    -0.042
   CO3-2                 3.051e-006  2.095e-006    -5.515    -5.679    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.067e-007  6.079e-007    -6.217    -6.216     0.001
   MgCO3                 1.107e-007  1.109e-007    -6.956    -6.955     0.001
   BaHCO3+               2.060e-008  1.869e-008    -7.686    -7.728    -0.042
   NaCO3-                8.475e-009  7.690e-009    -8.072    -8.114    -0.042
   BaCO3                 3.840e-010  3.848e-010    -9.416    -9.415     0.001
Ca              2.432e-003
   Ca+2                  2.305e-003  1.581e-003    -2.637    -2.801    -0.164
   CaHCO3+               1.219e-004  1.106e-004    -3.914    -3.956    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.568e-008  1.571e-008    -7.805    -7.804     0.001
   CaOH+                 2.355e-009  2.137e-009    -8.628    -8.670    -0.042
   CaHSO4+               1.245e-014  1.130e-014   -13.905   -13.947    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.938e-005    -4.006    -4.049    -0.043
   MnCl+                 7.803e-008  7.080e-008    -7.108    -7.150    -0.042
   FeCl+                 2.303e-009  2.090e-009    -8.638    -8.680    -0.042
   MnCl2                 2.757e-012  2.762e-012   -11.560   -11.559     0.001
   MnCl3-                7.494e-017  6.800e-017   -16.125   -16.167    -0.042
   FeCl+2                7.370e-025  4.997e-025   -24.133   -24.301    -0.169
   FeCl2+                2.199e-028  1.995e-028   -27.658   -27.700    -0.042
   FeCl3                 1.780e-033  1.783e-033   -32.750   -32.749     0.001
Fe(2)           8.031e-005
   Fe(HS)2               4.392e-005  4.400e-005    -4.357    -4.357     0.001
   Fe+2                  2.498e-005  1.694e-005    -4.602    -4.771    -0.169
   FeHCO3+               1.024e-005  9.288e-006    -4.990    -5.032    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.851e-007  2.587e-007    -6.545    -6.587    -0.042
   FeOH+                 4.806e-008  4.361e-008    -7.318    -7.360    -0.042
   FeCl+                 2.303e-009  2.090e-009    -8.638    -8.680    -0.042
   FeSO4                 1.497e-010  1.500e-010    -9.825    -9.824     0.001
   Fe(OH)2               3.017e-012  3.023e-012   -11.520   -11.520     0.001
   Fe(OH)3-              1.008e-015  9.145e-016   -14.997   -15.039    -0.042
   FeHSO4+               1.334e-016  1.210e-016   -15.875   -15.917    -0.042
Fe(3)           5.664e-014
   Fe(OH)2+              2.892e-014  2.625e-014   -13.539   -13.581    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001



   Fe(OH)4-              2.254e-016  2.045e-016   -15.647   -15.689    -0.042
   FeOH+2                1.436e-017  9.734e-018   -16.843   -17.012    -0.169
   Fe+3                  4.438e-022  1.851e-022   -21.353   -21.733    -0.380
   FeCl+2                7.370e-025  4.997e-025   -24.133   -24.301    -0.169
   FeSO4+                1.114e-025  1.011e-025   -24.953   -24.995    -0.042
   FeCl2+                2.199e-028  1.995e-028   -27.658   -27.700    -0.042
   Fe(SO4)2-             1.214e-031  1.102e-031   -30.916   -30.958    -0.042
   FeHSO4+2              4.902e-032  3.323e-032   -31.310   -31.478    -0.169
   Fe2(OH)2+4            1.207e-032  2.550e-033   -31.918   -32.593    -0.675
   FeCl3                 1.780e-033  1.783e-033   -32.750   -32.749     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.800   -43.854    -1.055
H(0)            1.625e-009
   H2                    8.127e-010  8.143e-010    -9.090    -9.089     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.613e-012  6.001e-012   -11.180   -11.222    -0.042
Mg              8.444e-005
   Mg+2                  8.040e-005  5.548e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.923e-006  3.560e-006    -5.406    -5.449    -0.042
   MgCO3                 1.107e-007  1.109e-007    -6.956    -6.955     0.001
   MgOH+                 1.808e-009  1.640e-009    -8.743    -8.785    -0.042
   MgSO4                 6.464e-010  6.477e-010    -9.189    -9.189     0.001
Mn(2)           4.239e-004
   Mn+2                  2.868e-004  1.944e-004    -3.542    -3.711    -0.169
   MnHCO3+               1.047e-004  9.504e-005    -3.980    -4.022    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.803e-008  7.080e-008    -7.108    -7.150    -0.042
   MnOH+                 4.485e-008  4.070e-008    -7.348    -7.390    -0.042
   MnSO4                 1.719e-009  1.722e-009    -8.765    -8.764     0.001
   MnCl2                 2.757e-012  2.762e-012   -11.560   -11.559     0.001
   MnCl3-                7.494e-017  6.800e-017   -16.125   -16.167    -0.042
   Mn(OH)3-              1.834e-018  1.664e-018   -17.737   -17.779    -0.042
Mn(3)           1.649e-033
   Mn+3                  1.649e-033  6.878e-034   -32.783   -33.163    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.461   -82.630    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.913   -95.955    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.067e-007  6.079e-007    -6.217    -6.216     0.001
   NaCO3-                8.475e-009  7.690e-009    -8.072    -8.114    -0.042
   NaSO4-                5.422e-011  4.920e-011   -10.266   -10.308    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.203   -74.202     0.001
S(-2)           2.083e-004
   HS-                   5.950e-005  5.399e-005    -4.225    -4.268    -0.042
   H2S                   5.784e-005  5.796e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.392e-005  4.400e-005    -4.357    -4.357     0.001
   AsS(OH)(HS)-          3.230e-007  2.931e-007    -6.491    -6.533    -0.042
   Fe(HS)3-              2.851e-007  2.587e-007    -6.545    -6.587    -0.042
   S5-2                  1.540e-007  1.118e-007    -6.813    -6.952    -0.139
   S4-2                  9.119e-008  6.520e-008    -7.040    -7.186    -0.146
   S6-2                  7.860e-008  5.785e-008    -7.105    -7.238    -0.133
   S-2                   7.835e-011  5.312e-011   -10.106   -10.275    -0.169
   S3-2                  3.267e-011  2.298e-011   -10.486   -10.639    -0.153
   S2-2                  1.879e-012  1.304e-012   -11.726   -11.885    -0.159
   As3S4(HS)2-           6.633e-016  6.019e-016   -15.178   -15.220    -0.042
S(6)            9.115e-008
   SO4-2                 7.289e-008  4.980e-008    -7.137    -7.303    -0.165
   CaSO4                 1.568e-008  1.571e-008    -7.805    -7.804     0.001
   MnSO4                 1.719e-009  1.722e-009    -8.765    -8.764     0.001
   MgSO4                 6.464e-010  6.477e-010    -9.189    -9.189     0.001
   FeSO4                 1.497e-010  1.500e-010    -9.825    -9.824     0.001
   NaSO4-                5.422e-011  4.920e-011   -10.266   -10.308    -0.042
   BaSO4                 8.856e-012  8.874e-012   -11.053   -11.052     0.001
   KSO4-                 6.613e-012  6.001e-012   -11.180   -11.222    -0.042



   HSO4-                 6.551e-013  5.944e-013   -12.184   -12.226    -0.042
   CaHSO4+               1.245e-014  1.130e-014   -13.905   -13.947    -0.042
   FeHSO4+               1.334e-016  1.210e-016   -15.875   -15.917    -0.042
   FeSO4+                1.114e-025  1.011e-025   -24.953   -24.995    -0.042
   Fe(SO4)2-             1.214e-031  1.102e-031   -30.916   -30.958    -0.042
   FeHSO4+2              4.902e-032  3.323e-032   -31.310   -31.478    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.78  -13.75   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.32  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.42  -11.56   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.41  -30.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.67  -43.50   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.89  -43.10   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.76  -42.04   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.93   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.87  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.52  -88.23   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.68  -11.01    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.94   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.05   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2



Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.53  -14.71   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 73.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.460e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.278e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.492e-003 -3.108e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.308e-005  2.308e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.023e-003  3.023e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.167e-004  Surface charge, eq

Hfo_s         
 3.746e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOMn+        2.964e-006       0.791  2.964e-006      -5.528
Hfo_sOHCa+2      6.928e-007       0.185  6.928e-007      -6.159
Hfo_sOFe+        7.276e-008       0.019  7.276e-008      -7.138
Hfo_sOH2+        1.123e-008       0.003  1.123e-008      -7.950
Hfo_sOH          4.697e-009       0.001  4.697e-009      -8.328
Hfo_sOHBa+2      4.817e-010       0.000  4.817e-010      -9.317
Hfo_sO-          4.500e-011       0.000  4.500e-011     -10.347

Hfo           
 1.167e-004  Surface charge, eq

Hfo_w         
 1.498e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.783e-005       0.586  8.783e-005      -4.056
Hfo_wOH          3.673e-005       0.245  3.673e-005      -4.435
Hfo_wOMn+        1.841e-005       0.123  1.841e-005      -4.735
Hfo_wOFe+        5.310e-006       0.035  5.310e-006      -5.275
Hfo_wOCa+        6.687e-007       0.004  6.687e-007      -6.175
Hfo_wOMg+        4.175e-007       0.003  4.175e-007      -6.379
Hfo_wO-          3.519e-007       0.002  3.519e-007      -6.454
Hfo_wOFeOH       1.165e-007       0.001  1.165e-007      -6.934
Hfo_wH2AsO3      7.088e-009       0.000  7.088e-009      -8.149
Hfo_wSO4-        1.334e-011       0.000  1.334e-011     -10.875
Hfo_wOHSO4-2     1.113e-011       0.000  1.113e-011     -10.954
Hfo_wOBa+        6.720e-012       0.000  6.720e-012     -11.173
Hfo_wOHAsO4-3    1.706e-017       0.000  1.706e-017     -16.768
Hfo_wHAsO4-      2.185e-018       0.000  2.185e-018     -17.661
Hfo_wH2AsO4      1.690e-019       0.000  1.690e-019     -18.772

Mno           
 1.001e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.753e-024       0.000  1.753e-024     -23.756
Mno_O3HMn+       2.952e-026       0.000  2.952e-026     -25.530
Mno_O3Ca         1.088e-026       0.000  1.088e-026     -25.964
Mno_O3-2         9.539e-027       0.000  9.539e-027     -26.021
Mno_O3H-         4.027e-028       0.000  4.027e-028     -27.395
Mno_O3Na-        1.993e-028       0.000  1.993e-028     -27.700
Mno_O3HCa+       1.598e-028       0.000  1.598e-028     -27.796
Mno_O3Mg         1.452e-028       0.000  1.452e-028     -27.838
Mno_O3Ba         5.144e-029       0.000  5.144e-029     -28.289
Mno_O3HMg+       1.445e-030       0.000  1.445e-030     -29.840
Mno_O3HBa+       1.352e-030       0.000  1.352e-030     -29.869
Mno_O3HNa        7.852e-031       0.000  7.852e-031     -30.105
Mno_O3H2         1.277e-032       0.000  1.277e-032     -31.894
Mno_O3H3+        1.083e-037       0.000  1.083e-037     -36.965
Mno_O3H3Cl       2.667e-040       0.000  2.667e-040     -39.574

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.239e-007  3.239e-007
Ba               5.454e-007  5.454e-007
C                1.440e-002  1.440e-002
Ca               2.431e-003  2.431e-003
Cl               9.873e-005  9.873e-005
Fe               8.030e-005  8.030e-005
K                1.893e-005  1.893e-005
Mg               8.445e-005  8.445e-005
Mn               4.237e-004  4.237e-004



Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.911      Charge balance
                                       pe  =  -3.943      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.727e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.494e-003
                       Total CO2 (mol/kg)  =  7.812e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.173e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.63
                               Iterations  =  42
                                  Total H  = 1.110453e+002
                                  Total O  = 5.552813e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.336e-007  1.226e-007    -6.874    -6.911    -0.037
   OH-                   8.994e-008  8.161e-008    -7.046    -7.088    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.239e-007
   AsS(OH)(HS)-          3.231e-007  2.932e-007    -6.491    -6.533    -0.042
   H3AsO3                7.490e-010  7.505e-010    -9.126    -9.125     0.001
   H2AsO3-               4.774e-012  4.333e-012   -11.321   -11.363    -0.042
   As3S4(HS)2-           6.625e-016  6.012e-016   -15.179   -15.221    -0.042
   H4AsO3+               5.025e-017  4.560e-017   -16.299   -16.341    -0.042
   HAsO3-2               1.040e-019  7.049e-020   -18.983   -19.152    -0.169
   AsO3-3                2.749e-028  1.147e-028   -27.561   -27.940    -0.380
As(5)           2.294e-018
   H2AsO4-               1.307e-018  1.186e-018   -17.884   -17.926    -0.042
   HAsO4-2               9.870e-019  6.693e-019   -18.006   -18.174    -0.169
   AsO4-3                2.929e-023  1.222e-023   -22.533   -22.913    -0.380
   H3AsO4                2.897e-023  2.903e-023   -22.538   -22.537     0.001
Ba              5.454e-007
   Ba+2                  5.244e-007  3.556e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.058e-008  1.868e-008    -7.686    -7.729    -0.042
   BaCO3                 3.842e-010  3.850e-010    -9.415    -9.415     0.001
   BaSO4                 8.740e-012  8.757e-012   -11.058   -11.058     0.001
   BaOH+                 1.082e-013  9.822e-014   -12.966   -13.008    -0.042
C(-4)           6.587e-003
   CH4                   6.587e-003  6.600e-003    -2.181    -2.180     0.001
C(4)            7.812e-003
   HCO3-                 6.020e-003  5.480e-003    -2.220    -2.261    -0.041
   CO2                   1.508e-003  1.511e-003    -2.821    -2.821     0.001
   CaHCO3+               1.217e-004  1.105e-004    -3.915    -3.957    -0.042
   MnHCO3+               1.046e-004  9.494e-005    -3.980    -4.023    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.022e-005  9.278e-006    -4.990    -5.033    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.921e-006  3.558e-006    -5.407    -5.449    -0.042
   CO3-2                 3.052e-006  2.096e-006    -5.515    -5.679    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.063e-007  6.075e-007    -6.217    -6.216     0.001
   MgCO3                 1.108e-007  1.110e-007    -6.956    -6.955     0.001
   BaHCO3+               2.058e-008  1.868e-008    -7.686    -7.729    -0.042
   NaCO3-                8.478e-009  7.693e-009    -8.072    -8.114    -0.042
   BaCO3                 3.842e-010  3.850e-010    -9.415    -9.415     0.001
Ca              2.431e-003
   Ca+2                  2.303e-003  1.581e-003    -2.638    -2.801    -0.164
   CaHCO3+               1.217e-004  1.105e-004    -3.915    -3.957    -0.042



   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.547e-008  1.550e-008    -7.811    -7.810     0.001
   CaOH+                 2.357e-009  2.138e-009    -8.628    -8.670    -0.042
   CaHSO4+               1.227e-014  1.113e-014   -13.911   -13.953    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.938e-005    -4.006    -4.049    -0.043
   MnCl+                 7.800e-008  7.078e-008    -7.108    -7.150    -0.042
   FeCl+                 2.302e-009  2.089e-009    -8.638    -8.680    -0.042
   MnCl2                 2.756e-012  2.762e-012   -11.560   -11.559     0.001
   MnCl3-                7.492e-017  6.798e-017   -16.125   -16.168    -0.042
   FeCl+2                7.345e-025  4.981e-025   -24.134   -24.303    -0.169
   FeCl2+                2.191e-028  1.989e-028   -27.659   -27.701    -0.042
   FeCl3                 1.774e-033  1.777e-033   -32.751   -32.750     0.001
Fe(2)           8.030e-005
   Fe(HS)2               4.393e-005  4.402e-005    -4.357    -4.356     0.001
   Fe+2                  2.497e-005  1.693e-005    -4.603    -4.771    -0.169
   FeHCO3+               1.022e-005  9.278e-006    -4.990    -5.033    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.853e-007  2.589e-007    -6.545    -6.587    -0.042
   FeOH+                 4.810e-008  4.364e-008    -7.318    -7.360    -0.042
   FeCl+                 2.302e-009  2.089e-009    -8.638    -8.680    -0.042
   FeSO4                 1.476e-010  1.479e-010    -9.831    -9.830     0.001
   Fe(OH)2               3.022e-012  3.028e-012   -11.520   -11.519     0.001
   Fe(OH)3-              1.011e-015  9.172e-016   -14.995   -15.038    -0.042
   FeHSO4+               1.314e-016  1.192e-016   -15.881   -15.924    -0.042
Fe(3)           5.661e-014
   Fe(OH)2+              2.889e-014  2.622e-014   -13.539   -13.581    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.256e-016  2.047e-016   -15.647   -15.689    -0.042
   FeOH+2                1.432e-017  9.712e-018   -16.844   -17.013    -0.169
   Fe+3                  4.422e-022  1.845e-022   -21.354   -21.734    -0.380
   FeCl+2                7.345e-025  4.981e-025   -24.134   -24.303    -0.169
   FeSO4+                1.096e-025  9.942e-026   -24.960   -25.003    -0.042
   FeCl2+                2.191e-028  1.989e-028   -27.659   -27.701    -0.042
   Fe(SO4)2-             1.178e-031  1.069e-031   -30.929   -30.971    -0.042
   FeHSO4+2              4.815e-032  3.265e-032   -31.317   -31.486    -0.169
   Fe2(OH)2+4            1.201e-032  2.539e-033   -31.921   -32.595    -0.675
   FeCl3                 1.774e-033  1.777e-033   -32.751   -32.750     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.802   -43.857    -1.054
H(0)            1.631e-009
   H2                    8.157e-010  8.173e-010    -9.088    -9.088     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.525e-012  5.921e-012   -11.185   -11.228    -0.042
Mg              8.445e-005
   Mg+2                  8.041e-005  5.549e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.921e-006  3.558e-006    -5.407    -5.449    -0.042
   MgCO3                 1.108e-007  1.110e-007    -6.956    -6.955     0.001
   MgOH+                 1.810e-009  1.642e-009    -8.742    -8.784    -0.042
   MgSO4                 6.380e-010  6.392e-010    -9.195    -9.194     0.001
Mn(2)           4.237e-004
   Mn+2                  2.867e-004  1.944e-004    -3.543    -3.711    -0.169
   MnHCO3+               1.046e-004  9.494e-005    -3.980    -4.023    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.800e-008  7.078e-008    -7.108    -7.150    -0.042
   MnOH+                 4.488e-008  4.073e-008    -7.348    -7.390    -0.042
   MnSO4                 1.695e-009  1.699e-009    -8.771    -8.770     0.001
   MnCl2                 2.756e-012  2.762e-012   -11.560   -11.559     0.001
   MnCl3-                7.492e-017  6.798e-017   -16.125   -16.168    -0.042
   Mn(OH)3-              1.839e-018  1.669e-018   -17.735   -17.778    -0.042
Mn(3)           1.643e-033
   Mn+3                  1.643e-033  6.855e-034   -32.784   -33.164    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.462   -82.631    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.915   -95.958    -0.042
Na              2.176e-004



   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.063e-007  6.075e-007    -6.217    -6.216     0.001
   NaCO3-                8.478e-009  7.693e-009    -8.072    -8.114    -0.042
   NaSO4-                5.350e-011  4.855e-011   -10.272   -10.314    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.206   -74.205     0.001
S(-2)           2.083e-004
   HS-                   5.952e-005  5.401e-005    -4.225    -4.268    -0.042
   H2S                   5.779e-005  5.791e-005    -4.238    -4.237     0.001
   Fe(HS)2               4.393e-005  4.402e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          3.231e-007  2.932e-007    -6.491    -6.533    -0.042
   Fe(HS)3-              2.853e-007  2.589e-007    -6.545    -6.587    -0.042
   S5-2                  1.542e-007  1.119e-007    -6.812    -6.951    -0.139
   S4-2                  9.131e-008  6.530e-008    -7.039    -7.185    -0.146
   S6-2                  7.871e-008  5.793e-008    -7.104    -7.237    -0.133
   S-2                   7.845e-011  5.320e-011   -10.105   -10.274    -0.169
   S3-2                  3.271e-011  2.301e-011   -10.485   -10.638    -0.153
   S2-2                  1.882e-012  1.306e-012   -11.725   -11.884    -0.159
   As3S4(HS)2-           6.625e-016  6.012e-016   -15.179   -15.221    -0.042
S(6)            8.993e-008
   SO4-2                 7.191e-008  4.914e-008    -7.143    -7.309    -0.165
   CaSO4                 1.547e-008  1.550e-008    -7.811    -7.810     0.001
   MnSO4                 1.695e-009  1.699e-009    -8.771    -8.770     0.001
   MgSO4                 6.380e-010  6.392e-010    -9.195    -9.194     0.001
   FeSO4                 1.476e-010  1.479e-010    -9.831    -9.830     0.001
   NaSO4-                5.350e-011  4.855e-011   -10.272   -10.314    -0.042
   BaSO4                 8.740e-012  8.757e-012   -11.058   -11.058     0.001
   KSO4-                 6.525e-012  5.921e-012   -11.185   -11.228    -0.042
   HSO4-                 6.456e-013  5.859e-013   -12.190   -12.232    -0.042
   CaHSO4+               1.227e-014  1.113e-014   -13.911   -13.953    -0.042
   FeHSO4+               1.314e-016  1.192e-016   -15.881   -15.924    -0.042
   FeSO4+                1.096e-025  9.942e-026   -24.960   -25.003    -0.042
   Fe(SO4)2-             1.178e-031  1.069e-031   -30.929   -30.971    -0.042
   FeHSO4+2              4.815e-032  3.265e-032   -31.317   -31.486    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.79  -13.76   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2



H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.41  -30.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.68  -43.51   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.91  -43.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.78  -42.06   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.87  -45.26   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.93   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.61  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.54  -88.25   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.69  -11.02    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.05   42.56  MnO2
O2(g)           -71.31  -74.21   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.54  -14.72   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 74.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.480e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.276e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  7.371e-003 -3.229e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.365e-005  2.365e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.144e-003  3.144e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.148e-004  Surface charge, eq

Hfo_s         
 3.686e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.917e-006       0.791  2.917e-006      -5.535
Hfo_sOHCa+2      6.811e-007       0.185  6.811e-007      -6.167
Hfo_sOFe+        7.160e-008       0.019  7.160e-008      -7.145
Hfo_sOH2+        1.103e-008       0.003  1.103e-008      -7.957
Hfo_sOH          4.619e-009       0.001  4.619e-009      -8.335
Hfo_sOHBa+2      4.737e-010       0.000  4.737e-010      -9.324
Hfo_sO-          4.430e-011       0.000  4.430e-011     -10.354

Hfo           
 1.148e-004  Surface charge, eq

Hfo_w         
 1.474e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.636e-005       0.586  8.636e-005      -4.064
Hfo_wOH          3.616e-005       0.245  3.616e-005      -4.442
Hfo_wOMn+        1.814e-005       0.123  1.814e-005      -4.741
Hfo_wOFe+        5.231e-006       0.035  5.231e-006      -5.281
Hfo_wOCa+        6.588e-007       0.004  6.588e-007      -6.181
Hfo_wOMg+        4.115e-007       0.003  4.115e-007      -6.386
Hfo_wO-          3.468e-007       0.002  3.468e-007      -6.460
Hfo_wOFeOH       1.149e-007       0.001  1.149e-007      -6.940
Hfo_wH2AsO3      6.983e-009       0.000  6.982e-009      -8.156
Hfo_wSO4-        1.295e-011       0.000  1.295e-011     -10.888
Hfo_wOHSO4-2     1.081e-011       0.000  1.081e-011     -10.966
Hfo_wOBa+        6.623e-012       0.000  6.623e-012     -11.179
Hfo_wOHAsO4-3    1.680e-017       0.000  1.680e-017     -16.775
Hfo_wHAsO4-      2.147e-018       0.000  2.147e-018     -17.668
Hfo_wH2AsO4      1.659e-019       0.000  1.659e-019     -18.780

Mno           
 2.161e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.800e-024       0.000  3.800e-024     -23.420
Mno_O3HMn+       6.393e-026       0.000  6.393e-026     -25.194
Mno_O3Ca         2.358e-026       0.000  2.358e-026     -25.627
Mno_O3-2         2.069e-026       0.000  2.069e-026     -25.684
Mno_O3H-         8.724e-028       0.000  8.724e-028     -27.059
Mno_O3Na-        4.323e-028       0.000  4.323e-028     -27.364
Mno_O3HCa+       3.461e-028       0.000  3.461e-028     -27.461



Mno_O3Mg         3.149e-028       0.000  3.149e-028     -27.502
Mno_O3Ba         1.116e-028       0.000  1.116e-028     -27.952
Mno_O3HMg+       3.131e-030       0.000  3.131e-030     -29.504
Mno_O3HBa+       2.929e-030       0.000  2.929e-030     -29.533
Mno_O3HNa        1.701e-030       0.000  1.701e-030     -29.769
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559
Mno_O3H3+        2.342e-037       0.000  2.342e-037     -36.631
Mno_O3H3Cl       5.764e-040       0.000  5.764e-040     -39.239

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.240e-007  3.240e-007
Ba               5.454e-007  5.454e-007
C                1.448e-002  1.448e-002
Ca               2.430e-003  2.430e-003
Cl               9.873e-005  9.873e-005
Fe               8.029e-005  8.029e-005
K                1.893e-005  1.893e-005
Mg               8.445e-005  8.445e-005
Mn               4.234e-004  4.234e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.912      Charge balance
                                       pe  =  -3.944      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.722e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.490e-003
                       Total CO2 (mol/kg)  =  7.804e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.154e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.62
                               Iterations  =  33
                                  Total H  = 1.110458e+002
                                  Total O  = 5.552820e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.335e-007  1.225e-007    -6.875    -6.912    -0.037
   OH-                   9.003e-008  8.170e-008    -7.046    -7.088    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.240e-007
   AsS(OH)(HS)-          3.232e-007  2.933e-007    -6.491    -6.533    -0.042
   H3AsO3                7.496e-010  7.511e-010    -9.125    -9.124     0.001
   H2AsO3-               4.783e-012  4.341e-012   -11.320   -11.362    -0.042
   As3S4(HS)2-           6.618e-016  6.005e-016   -15.179   -15.221    -0.042
   H4AsO3+               5.023e-017  4.558e-017   -16.299   -16.341    -0.042
   HAsO3-2               1.043e-019  7.071e-020   -18.982   -19.151    -0.169
   AsO3-3                2.760e-028  1.152e-028   -27.559   -27.939    -0.380
As(5)           2.291e-018
   H2AsO4-               1.305e-018  1.184e-018   -17.884   -17.927    -0.042
   HAsO4-2               9.863e-019  6.689e-019   -18.006   -18.175    -0.169
   AsO4-3                2.929e-023  1.222e-023   -22.533   -22.913    -0.380
   H3AsO4                2.889e-023  2.894e-023   -22.539   -22.538     0.001
Ba              5.454e-007
   Ba+2                  5.244e-007  3.556e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.057e-008  1.867e-008    -7.687    -7.729    -0.042
   BaCO3                 3.844e-010  3.852e-010    -9.415    -9.414     0.001
   BaSO4                 8.626e-012  8.644e-012   -11.064   -11.063     0.001



   BaOH+                 1.084e-013  9.834e-014   -12.965   -13.007    -0.042
C(-4)           6.672e-003
   CH4                   6.672e-003  6.685e-003    -2.176    -2.175     0.001
C(4)            7.804e-003
   HCO3-                 6.016e-003  5.476e-003    -2.221    -2.262    -0.041
   CO2                   1.506e-003  1.509e-003    -2.822    -2.821     0.001
   CaHCO3+               1.216e-004  1.104e-004    -3.915    -3.957    -0.042
   MnHCO3+               1.045e-004  9.483e-005    -3.981    -4.023    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.021e-005  9.268e-006    -4.991    -5.033    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.919e-006  3.556e-006    -5.407    -5.449    -0.042
   CO3-2                 3.053e-006  2.097e-006    -5.515    -5.678    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.058e-007  6.071e-007    -6.218    -6.217     0.001
   MgCO3                 1.108e-007  1.110e-007    -6.955    -6.955     0.001
   BaHCO3+               2.057e-008  1.867e-008    -7.687    -7.729    -0.042
   NaCO3-                8.481e-009  7.696e-009    -8.072    -8.114    -0.042
   BaCO3                 3.844e-010  3.852e-010    -9.415    -9.414     0.001
Ca              2.430e-003
   Ca+2                  2.302e-003  1.580e-003    -2.638    -2.801    -0.164
   CaHCO3+               1.216e-004  1.104e-004    -3.915    -3.957    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.526e-008  1.529e-008    -7.817    -7.816     0.001
   CaOH+                 2.358e-009  2.140e-009    -8.627    -8.670    -0.042
   CaHSO4+               1.209e-014  1.097e-014   -13.918   -13.960    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.938e-005    -4.006    -4.049    -0.043
   MnCl+                 7.797e-008  7.075e-008    -7.108    -7.150    -0.042
   FeCl+                 2.301e-009  2.088e-009    -8.638    -8.680    -0.042
   MnCl2                 2.755e-012  2.761e-012   -11.560   -11.559     0.001
   MnCl3-                7.489e-017  6.796e-017   -16.126   -16.168    -0.042
   FeCl+2                7.320e-025  4.964e-025   -24.135   -24.304    -0.169
   FeCl2+                2.184e-028  1.982e-028   -27.661   -27.703    -0.042
   FeCl3                 1.768e-033  1.772e-033   -32.752   -32.752     0.001
Fe(2)           8.029e-005
   Fe(HS)2               4.394e-005  4.403e-005    -4.357    -4.356     0.001
   Fe+2                  2.496e-005  1.692e-005    -4.603    -4.772    -0.169
   FeHCO3+               1.021e-005  9.268e-006    -4.991    -5.033    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.855e-007  2.590e-007    -6.544    -6.587    -0.042
   FeOH+                 4.813e-008  4.368e-008    -7.318    -7.360    -0.042
   FeCl+                 2.301e-009  2.088e-009    -8.638    -8.680    -0.042
   FeSO4                 1.457e-010  1.459e-010    -9.837    -9.836     0.001
   Fe(OH)2               3.028e-012  3.034e-012   -11.519   -11.518     0.001
   Fe(OH)3-              1.014e-015  9.199e-016   -14.994   -15.036    -0.042
   FeHSO4+               1.295e-016  1.175e-016   -15.888   -15.930    -0.042
Fe(3)           5.658e-014
   Fe(OH)2+              2.886e-014  2.619e-014   -13.540   -13.582    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.258e-016  2.049e-016   -15.646   -15.688    -0.042
   FeOH+2                1.429e-017  9.691e-018   -16.845   -17.014    -0.169
   Fe+3                  4.407e-022  1.839e-022   -21.356   -21.735    -0.380
   FeCl+2                7.320e-025  4.964e-025   -24.135   -24.304    -0.169
   FeSO4+                1.078e-025  9.779e-026   -24.968   -25.010    -0.042
   FeCl2+                2.184e-028  1.982e-028   -27.661   -27.703    -0.042
   Fe(SO4)2-             1.143e-031  1.038e-031   -30.942   -30.984    -0.042
   FeHSO4+2              4.730e-032  3.208e-032   -31.325   -31.494    -0.169
   Fe2(OH)2+4            1.195e-032  2.528e-033   -31.923   -32.597    -0.675
   FeCl3                 1.768e-033  1.772e-033   -32.752   -32.752     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.805   -43.859    -1.054
H(0)            1.637e-009
   H2                    8.187e-010  8.203e-010    -9.087    -9.086     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.439e-012  5.844e-012   -11.191   -11.233    -0.042
Mg              8.445e-005



   Mg+2                  8.042e-005  5.550e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.919e-006  3.556e-006    -5.407    -5.449    -0.042
   MgCO3                 1.108e-007  1.110e-007    -6.955    -6.955     0.001
   MgOH+                 1.812e-009  1.645e-009    -8.742    -8.784    -0.042
   MgSO4                 6.297e-010  6.310e-010    -9.201    -9.200     0.001
Mn(2)           4.234e-004
   Mn+2                  2.865e-004  1.943e-004    -3.543    -3.712    -0.169
   MnHCO3+               1.045e-004  9.483e-005    -3.981    -4.023    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.797e-008  7.075e-008    -7.108    -7.150    -0.042
   MnOH+                 4.492e-008  4.076e-008    -7.348    -7.390    -0.042
   MnSO4                 1.672e-009  1.676e-009    -8.777    -8.776     0.001
   MnCl2                 2.755e-012  2.761e-012   -11.560   -11.559     0.001
   MnCl3-                7.489e-017  6.796e-017   -16.126   -16.168    -0.042
   Mn(OH)3-              1.845e-018  1.674e-018   -17.734   -17.776    -0.042
Mn(3)           1.637e-033
   Mn+3                  1.637e-033  6.833e-034   -32.786   -33.165    -0.380
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.464   -82.632    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.918   -95.960    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.058e-007  6.071e-007    -6.218    -6.217     0.001
   NaCO3-                8.481e-009  7.696e-009    -8.072    -8.114    -0.042
   NaSO4-                5.280e-011  4.791e-011   -10.277   -10.320    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.209   -74.208     0.001
S(-2)           2.083e-004
   HS-                   5.954e-005  5.403e-005    -4.225    -4.267    -0.042
   H2S                   5.775e-005  5.787e-005    -4.238    -4.238     0.001
   Fe(HS)2               4.394e-005  4.403e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          3.232e-007  2.933e-007    -6.491    -6.533    -0.042
   Fe(HS)3-              2.855e-007  2.590e-007    -6.544    -6.587    -0.042
   S5-2                  1.544e-007  1.121e-007    -6.811    -6.950    -0.139
   S4-2                  9.144e-008  6.539e-008    -7.039    -7.184    -0.146
   S6-2                  7.882e-008  5.801e-008    -7.103    -7.236    -0.133
   S-2                   7.856e-011  5.327e-011   -10.105   -10.273    -0.169
   S3-2                  3.276e-011  2.304e-011   -10.485   -10.637    -0.153
   S2-2                  1.884e-012  1.308e-012   -11.725   -11.883    -0.159
   As3S4(HS)2-           6.618e-016  6.005e-016   -15.179   -15.221    -0.042
S(6)            8.874e-008
   SO4-2                 7.096e-008  4.850e-008    -7.149    -7.314    -0.165
   CaSO4                 1.526e-008  1.529e-008    -7.817    -7.816     0.001
   MnSO4                 1.672e-009  1.676e-009    -8.777    -8.776     0.001
   MgSO4                 6.297e-010  6.310e-010    -9.201    -9.200     0.001
   FeSO4                 1.457e-010  1.459e-010    -9.837    -9.836     0.001
   NaSO4-                5.280e-011  4.791e-011   -10.277   -10.320    -0.042
   BaSO4                 8.626e-012  8.644e-012   -11.064   -11.063     0.001
   KSO4-                 6.439e-012  5.844e-012   -11.191   -11.233    -0.042
   HSO4-                 6.364e-013  5.776e-013   -12.196   -12.238    -0.042
   CaHSO4+               1.209e-014  1.097e-014   -13.918   -13.960    -0.042
   FeHSO4+               1.295e-016  1.175e-016   -15.888   -15.930    -0.042
   FeSO4+                1.078e-025  9.779e-026   -24.968   -25.010    -0.042
   Fe(SO4)2-             1.143e-031  1.038e-031   -30.942   -30.984    -0.042
   FeHSO4+2              4.730e-032  3.208e-032   -31.325   -31.494    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.08    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3



As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.79  -13.76   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.53  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.41  -30.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.70  -43.53   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.92  -43.13   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.79  -42.07   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.89  -45.28   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.93   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.61  -14.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.56  -88.27   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.69  -11.03    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.55  -14.72   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3



Reaction step 75.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.500e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.275e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.251e-003 -3.349e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.422e-005  2.422e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.265e-003  3.265e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.129e-004  Surface charge, eq

Hfo_s         
 3.625e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.870e-006       0.792  2.870e-006      -5.542
Hfo_sOHCa+2      6.693e-007       0.185  6.693e-007      -6.174
Hfo_sOFe+        7.044e-008       0.019  7.044e-008      -7.152
Hfo_sOH2+        1.083e-008       0.003  1.083e-008      -7.965
Hfo_sOH          4.541e-009       0.001  4.541e-009      -8.343
Hfo_sOHBa+2      4.658e-010       0.000  4.658e-010      -9.332
Hfo_sO-          4.360e-011       0.000  4.360e-011     -10.361

Hfo           
 1.129e-004  Surface charge, eq

Hfo_w         
 1.450e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.490e-005       0.585  8.490e-005      -4.071
Hfo_wOH          3.558e-005       0.245  3.558e-005      -4.449
Hfo_wOMn+        1.786e-005       0.123  1.786e-005      -4.748
Hfo_wOFe+        5.152e-006       0.036  5.152e-006      -5.288
Hfo_wOCa+        6.488e-007       0.004  6.488e-007      -6.188
Hfo_wOMg+        4.055e-007       0.003  4.055e-007      -6.392
Hfo_wO-          3.417e-007       0.002  3.417e-007      -6.466
Hfo_wOFeOH       1.133e-007       0.001  1.133e-007      -6.946



Hfo_wH2AsO3      6.877e-009       0.000  6.877e-009      -8.163
Hfo_wSO4-        1.256e-011       0.000  1.256e-011     -10.901
Hfo_wOHSO4-2     1.050e-011       0.000  1.050e-011     -10.979
Hfo_wOBa+        6.526e-012       0.000  6.526e-012     -11.185
Hfo_wOHAsO4-3    1.654e-017       0.000  1.654e-017     -16.781
Hfo_wHAsO4-      2.109e-018       0.000  2.109e-018     -17.676
Hfo_wH2AsO4      1.628e-019       0.000  1.628e-019     -18.788

Mno           
 7.803e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.378e-027       0.000  1.378e-027     -26.861
Mno_O3HMn+       2.315e-029       0.000  2.315e-029     -28.635
Mno_O3Ca         8.549e-030       0.000  8.549e-030     -29.068
Mno_O3-2         7.503e-030       0.000  7.503e-030     -29.125
Mno_O3H-         3.161e-031       0.000  3.161e-031     -30.500
Mno_O3Na-        1.568e-031       0.000  1.568e-031     -30.805
Mno_O3HCa+       1.254e-031       0.000  1.254e-031     -30.902
Mno_O3Mg         1.143e-031       0.000  1.143e-031     -30.942
Mno_O3Ba         4.047e-032       0.000  4.047e-032     -31.393
Mno_O3HMg+       1.135e-033       0.000  1.134e-033     -32.945
Mno_O3HBa+       1.061e-033       0.000  1.061e-033     -32.974
Mno_O3HNa        6.163e-034       0.000  6.163e-034     -33.210
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.465e-041       0.000  8.465e-041     -40.072
Mno_O3H3Cl       2.084e-043       0.000  2.084e-043     -42.681

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.241e-007  3.241e-007
Ba               5.454e-007  5.454e-007
C                1.455e-002  1.455e-002
Ca               2.428e-003  2.428e-003
Cl               9.873e-005  9.873e-005
Fe               8.028e-005  8.028e-005
K                1.893e-005  1.893e-005
Mg               8.446e-005  8.446e-005
Mn               4.232e-004  4.232e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.912      Charge balance
                                       pe  =  -3.945      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.717e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.485e-003
                       Total CO2 (mol/kg)  =  7.797e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.135e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.60
                               Iterations  =  32
                                  Total H  = 1.110463e+002
                                  Total O  = 5.552828e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    1.333e-007  1.224e-007    -6.875    -6.912    -0.037
   OH-                   9.013e-008  8.179e-008    -7.045    -7.087    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.241e-007
   AsS(OH)(HS)-          3.233e-007  2.934e-007    -6.490    -6.533    -0.042
   H3AsO3                7.501e-010  7.517e-010    -9.125    -9.124     0.001
   H2AsO3-               4.792e-012  4.349e-012   -11.319   -11.362    -0.042
   As3S4(HS)2-           6.610e-016  5.998e-016   -15.180   -15.222    -0.042
   H4AsO3+               5.021e-017  4.557e-017   -16.299   -16.341    -0.042
   HAsO3-2               1.046e-019  7.091e-020   -18.981   -19.149    -0.169
   AsO3-3                2.770e-028  1.156e-028   -27.557   -27.937    -0.379
As(5)           2.288e-018
   H2AsO4-               1.303e-018  1.182e-018   -17.885   -17.927    -0.042
   HAsO4-2               9.856e-019  6.684e-019   -18.006   -18.175    -0.169
   AsO4-3                2.930e-023  1.223e-023   -22.533   -22.913    -0.379
   H3AsO4                2.880e-023  2.886e-023   -22.541   -22.540     0.001
Ba              5.454e-007
   Ba+2                  5.244e-007  3.557e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.056e-008  1.866e-008    -7.687    -7.729    -0.042
   BaCO3                 3.846e-010  3.854e-010    -9.415    -9.414     0.001
   BaSO4                 8.515e-012  8.533e-012   -11.070   -11.069     0.001
   BaOH+                 1.085e-013  9.846e-014   -12.965   -13.007    -0.042
C(-4)           6.756e-003
   CH4                   6.756e-003  6.770e-003    -2.170    -2.169     0.001
C(4)            7.797e-003
   HCO3-                 6.011e-003  5.472e-003    -2.221    -2.262    -0.041
   CO2                   1.503e-003  1.506e-003    -2.823    -2.822     0.001
   CaHCO3+               1.215e-004  1.102e-004    -3.916    -3.958    -0.042
   MnHCO3+               1.044e-004  9.473e-005    -3.981    -4.024    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.020e-005  9.258e-006    -4.991    -5.034    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.917e-006  3.554e-006    -5.407    -5.449    -0.042
   CO3-2                 3.054e-006  2.097e-006    -5.515    -5.678    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.054e-007  6.066e-007    -6.218    -6.217     0.001
   MgCO3                 1.109e-007  1.111e-007    -6.955    -6.954     0.001
   BaHCO3+               2.056e-008  1.866e-008    -7.687    -7.729    -0.042
   NaCO3-                8.484e-009  7.699e-009    -8.071    -8.114    -0.042
   BaCO3                 3.846e-010  3.854e-010    -9.415    -9.414     0.001
Ca              2.428e-003
   Ca+2                  2.301e-003  1.579e-003    -2.638    -2.802    -0.163
   CaHCO3+               1.215e-004  1.102e-004    -3.916    -3.958    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.505e-008  1.508e-008    -7.822    -7.821     0.001
   CaOH+                 2.360e-009  2.142e-009    -8.627    -8.669    -0.042
   CaHSO4+               1.192e-014  1.081e-014   -13.924   -13.966    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.939e-005    -4.006    -4.049    -0.043
   MnCl+                 7.794e-008  7.073e-008    -7.108    -7.150    -0.042
   FeCl+                 2.300e-009  2.087e-009    -8.638    -8.680    -0.042
   MnCl2                 2.754e-012  2.760e-012   -11.560   -11.559     0.001
   MnCl3-                7.487e-017  6.794e-017   -16.126   -16.168    -0.042
   FeCl+2                7.296e-025  4.948e-025   -24.137   -24.306    -0.169
   FeCl2+                2.177e-028  1.976e-028   -27.662   -27.704    -0.042
   FeCl3                 1.763e-033  1.766e-033   -32.754   -32.753     0.001
Fe(2)           8.028e-005
   Fe(HS)2               4.395e-005  4.404e-005    -4.357    -4.356     0.001
   Fe+2                  2.494e-005  1.692e-005    -4.603    -4.772    -0.169
   FeHCO3+               1.020e-005  9.258e-006    -4.991    -5.034    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.856e-007  2.592e-007    -6.544    -6.586    -0.042
   FeOH+                 4.816e-008  4.371e-008    -7.317    -7.359    -0.042
   FeCl+                 2.300e-009  2.087e-009    -8.638    -8.680    -0.042
   FeSO4                 1.437e-010  1.440e-010    -9.843    -9.842     0.001
   Fe(OH)2               3.033e-012  3.039e-012   -11.518   -11.517     0.001



   Fe(OH)3-              1.017e-015  9.226e-016   -14.993   -15.035    -0.042
   FeHSO4+               1.276e-016  1.158e-016   -15.894   -15.936    -0.042
Fe(3)           5.655e-014
   Fe(OH)2+              2.883e-014  2.616e-014   -13.540   -13.582    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.261e-016  2.052e-016   -15.646   -15.688    -0.042
   FeOH+2                1.426e-017  9.670e-018   -16.846   -17.015    -0.169
   Fe+3                  4.392e-022  1.833e-022   -21.357   -21.737    -0.379
   FeCl+2                7.296e-025  4.948e-025   -24.137   -24.306    -0.169
   FeSO4+                1.060e-025  9.621e-026   -24.975   -25.017    -0.042
   FeCl2+                2.177e-028  1.976e-028   -27.662   -27.704    -0.042
   Fe(SO4)2-             1.110e-031  1.008e-031   -30.955   -30.997    -0.042
   FeHSO4+2              4.648e-032  3.152e-032   -31.333   -31.501    -0.169
   Fe2(OH)2+4            1.190e-032  2.517e-033   -31.925   -32.599    -0.675
   FeCl3                 1.763e-033  1.766e-033   -32.754   -32.753     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.808   -43.862    -1.054
H(0)            1.643e-009
   H2                    8.217e-010  8.233e-010    -9.085    -9.084     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.356e-012  5.768e-012   -11.197   -11.239    -0.042
Mg              8.446e-005
   Mg+2                  8.043e-005  5.551e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.917e-006  3.554e-006    -5.407    -5.449    -0.042
   MgCO3                 1.109e-007  1.111e-007    -6.955    -6.954     0.001
   MgOH+                 1.815e-009  1.647e-009    -8.741    -8.783    -0.042
   MgSO4                 6.217e-010  6.229e-010    -9.206    -9.206     0.001
Mn(2)           4.232e-004
   Mn+2                  2.864e-004  1.942e-004    -3.543    -3.712    -0.169
   MnHCO3+               1.044e-004  9.473e-005    -3.981    -4.024    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.794e-008  7.073e-008    -7.108    -7.150    -0.042
   MnOH+                 4.495e-008  4.079e-008    -7.347    -7.389    -0.042
   MnSO4                 1.650e-009  1.653e-009    -8.783    -8.782     0.001
   MnCl2                 2.754e-012  2.760e-012   -11.560   -11.559     0.001
   MnCl3-                7.487e-017  6.794e-017   -16.126   -16.168    -0.042
   Mn(OH)3-              1.850e-018  1.679e-018   -17.733   -17.775    -0.042
Mn(3)           1.632e-033
   Mn+3                  1.632e-033  6.811e-034   -32.787   -33.167    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.465   -82.634    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.921   -95.963    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.054e-007  6.066e-007    -6.218    -6.217     0.001
   NaCO3-                8.484e-009  7.699e-009    -8.071    -8.114    -0.042
   NaSO4-                5.211e-011  4.729e-011   -10.283   -10.325    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.212   -74.211     0.001
S(-2)           2.083e-004
   HS-                   5.956e-005  5.405e-005    -4.225    -4.267    -0.042
   H2S                   5.771e-005  5.782e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.395e-005  4.404e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          3.233e-007  2.934e-007    -6.490    -6.533    -0.042
   Fe(HS)3-              2.856e-007  2.592e-007    -6.544    -6.586    -0.042
   S5-2                  1.546e-007  1.122e-007    -6.811    -6.950    -0.139
   S4-2                  9.156e-008  6.548e-008    -7.038    -7.184    -0.146
   S6-2                  7.893e-008  5.809e-008    -7.103    -7.236    -0.133
   S-2                   7.866e-011  5.335e-011   -10.104   -10.273    -0.169
   S3-2                  3.280e-011  2.307e-011   -10.484   -10.637    -0.153
   S2-2                  1.887e-012  1.310e-012   -11.724   -11.883    -0.159
   As3S4(HS)2-           6.610e-016  5.998e-016   -15.180   -15.222    -0.042
S(6)            8.757e-008
   SO4-2                 7.004e-008  4.787e-008    -7.155    -7.320    -0.165
   CaSO4                 1.505e-008  1.508e-008    -7.822    -7.821     0.001
   MnSO4                 1.650e-009  1.653e-009    -8.783    -8.782     0.001



   MgSO4                 6.217e-010  6.229e-010    -9.206    -9.206     0.001
   FeSO4                 1.437e-010  1.440e-010    -9.843    -9.842     0.001
   NaSO4-                5.211e-011  4.729e-011   -10.283   -10.325    -0.042
   BaSO4                 8.515e-012  8.533e-012   -11.070   -11.069     0.001
   KSO4-                 6.356e-012  5.768e-012   -11.197   -11.239    -0.042
   HSO4-                 6.275e-013  5.694e-013   -12.202   -12.245    -0.042
   CaHSO4+               1.192e-014  1.081e-014   -13.924   -13.966    -0.042
   FeHSO4+               1.276e-016  1.158e-016   -15.894   -15.936    -0.042
   FeSO4+                1.060e-025  9.621e-026   -24.975   -25.017    -0.042
   Fe(SO4)2-             1.110e-031  1.008e-031   -30.955   -30.997    -0.042
   FeHSO4+2              4.648e-032  3.152e-032   -31.333   -31.501    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.97   -0.37    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.49  -18.03  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.80  -13.77   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.35   -2.82   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.66  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.41  -30.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.71  -43.54   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.93  -43.14   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.80  -42.08   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.90  -45.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.88  -12.09   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.58  -88.29   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.70  -11.03    2.67  MnSO4



Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.16  -15.03  S
Thenardite      -14.55  -14.73   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 76.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.520e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.55   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.274e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.130e-003 -3.470e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.478e-005  2.478e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.385e-003  3.385e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.110e-004  Surface charge, eq

Hfo_s         
 3.565e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.822e-006       0.792  2.822e-006      -5.549



Hfo_sOHCa+2      6.576e-007       0.184  6.576e-007      -6.182
Hfo_sOFe+        6.928e-008       0.019  6.928e-008      -7.159
Hfo_sOH2+        1.064e-008       0.003  1.064e-008      -7.973
Hfo_sOH          4.463e-009       0.001  4.463e-009      -8.350
Hfo_sOHBa+2      4.579e-010       0.000  4.579e-010      -9.339
Hfo_sO-          4.290e-011       0.000  4.290e-011     -10.368

Hfo           
 1.110e-004  Surface charge, eq

Hfo_w         
 1.426e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.344e-005       0.585  8.344e-005      -4.079
Hfo_wOH          3.501e-005       0.246  3.501e-005      -4.456
Hfo_wOMn+        1.759e-005       0.123  1.759e-005      -4.755
Hfo_wOFe+        5.072e-006       0.036  5.072e-006      -5.295
Hfo_wOCa+        6.388e-007       0.004  6.388e-007      -6.195
Hfo_wOMg+        3.995e-007       0.003  3.995e-007      -6.399
Hfo_wO-          3.365e-007       0.002  3.365e-007      -6.473
Hfo_wOFeOH       1.117e-007       0.001  1.117e-007      -6.952
Hfo_wH2AsO3      6.771e-009       0.000  6.771e-009      -8.169
Hfo_wSO4-        1.219e-011       0.000  1.219e-011     -10.914
Hfo_wOHSO4-2     1.020e-011       0.000  1.020e-011     -10.991
Hfo_wOBa+        6.428e-012       0.000  6.428e-012     -11.192
Hfo_wOHAsO4-3    1.628e-017       0.000  1.628e-017     -16.788
Hfo_wHAsO4-      2.071e-018       0.000  2.071e-018     -17.684
Hfo_wH2AsO4      1.597e-019       0.000  1.597e-019     -18.797

Mno           
 7.787e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.380e-027       0.000  1.380e-027     -26.860
Mno_O3HMn+       2.317e-029       0.000  2.317e-029     -28.635
Mno_O3Ca         8.564e-030       0.000  8.564e-030     -29.067
Mno_O3-2         7.519e-030       0.000  7.519e-030     -29.124
Mno_O3H-         3.164e-031       0.000  3.164e-031     -30.500
Mno_O3Na-        1.571e-031       0.000  1.571e-031     -30.804
Mno_O3HCa+       1.254e-031       0.000  1.254e-031     -30.902
Mno_O3Mg         1.145e-031       0.000  1.145e-031     -30.941
Mno_O3Ba         4.056e-032       0.000  4.056e-032     -31.392
Mno_O3HMg+       1.136e-033       0.000  1.136e-033     -32.945
Mno_O3HBa+       1.063e-033       0.000  1.063e-033     -32.974
Mno_O3HNa        6.170e-034       0.000  6.170e-034     -33.210
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.456e-041       0.000  8.456e-041     -40.073
Mno_O3H3Cl       2.082e-043       0.000  2.082e-043     -42.682

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.242e-007  3.242e-007
Ba               5.454e-007  5.454e-007
C                1.463e-002  1.463e-002
Ca               2.427e-003  2.427e-003
Cl               9.873e-005  9.873e-005
Fe               8.027e-005  8.027e-005
K                1.893e-005  1.893e-005
Mg               8.446e-005  8.446e-005
Mn               4.230e-004  4.230e-004
Na               2.176e-004  2.176e-004



S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.913      Charge balance
                                       pe  =  -3.946      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.713e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.480e-003
                       Total CO2 (mol/kg)  =  7.789e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.116e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.59
                               Iterations  =  30
                                  Total H  = 1.110468e+002
                                  Total O  = 5.552835e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.332e-007  1.222e-007    -6.876    -6.913    -0.037
   OH-                   9.022e-008  8.188e-008    -7.045    -7.087    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.242e-007
   AsS(OH)(HS)-          3.234e-007  2.935e-007    -6.490    -6.532    -0.042
   H3AsO3                7.507e-010  7.522e-010    -9.125    -9.124     0.001
   H2AsO3-               4.801e-012  4.357e-012   -11.319   -11.361    -0.042
   As3S4(HS)2-           6.603e-016  5.992e-016   -15.180   -15.222    -0.042
   H4AsO3+               5.020e-017  4.556e-017   -16.299   -16.341    -0.042
   HAsO3-2               1.049e-019  7.112e-020   -18.979   -19.148    -0.169
   AsO3-3                2.781e-028  1.161e-028   -27.556   -27.935    -0.379
As(5)           2.285e-018
   H2AsO4-               1.300e-018  1.180e-018   -17.886   -17.928    -0.042
   HAsO4-2               9.848e-019  6.680e-019   -18.007   -18.175    -0.169
   AsO4-3                2.930e-023  1.223e-023   -22.533   -22.912    -0.379
   H3AsO4                2.872e-023  2.878e-023   -22.542   -22.541     0.001
Ba              5.454e-007
   Ba+2                  5.244e-007  3.557e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.055e-008  1.865e-008    -7.687    -7.729    -0.042
   BaCO3                 3.848e-010  3.856e-010    -9.415    -9.414     0.001
   BaSO4                 8.407e-012  8.424e-012   -11.075   -11.074     0.001
   BaOH+                 1.086e-013  9.858e-014   -12.964   -13.006    -0.042
C(-4)           6.841e-003
   CH4                   6.841e-003  6.855e-003    -2.165    -2.164     0.001
C(4)            7.789e-003
   HCO3-                 6.007e-003  5.468e-003    -2.221    -2.262    -0.041
   CO2                   1.500e-003  1.503e-003    -2.824    -2.823     0.001
   CaHCO3+               1.213e-004  1.101e-004    -3.916    -3.958    -0.042
   MnHCO3+               1.043e-004  9.463e-005    -3.982    -4.024    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.019e-005  9.248e-006    -4.992    -5.034    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.915e-006  3.552e-006    -5.407    -5.449    -0.042
   CO3-2                 3.055e-006  2.098e-006    -5.515    -5.678    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.050e-007  6.062e-007    -6.218    -6.217     0.001
   MgCO3                 1.109e-007  1.112e-007    -6.955    -6.954     0.001
   BaHCO3+               2.055e-008  1.865e-008    -7.687    -7.729    -0.042
   NaCO3-                8.487e-009  7.702e-009    -8.071    -8.113    -0.042
   BaCO3                 3.848e-010  3.856e-010    -9.415    -9.414     0.001
Ca              2.427e-003
   Ca+2                  2.300e-003  1.579e-003    -2.638    -2.802    -0.163
   CaHCO3+               1.213e-004  1.101e-004    -3.916    -3.958    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001



   CaSO4                 1.486e-008  1.489e-008    -7.828    -7.827     0.001
   CaOH+                 2.361e-009  2.143e-009    -8.627    -8.669    -0.042
   CaHSO4+               1.175e-014  1.066e-014   -13.930   -13.972    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.939e-005    -4.006    -4.049    -0.043
   MnCl+                 7.791e-008  7.071e-008    -7.108    -7.151    -0.042
   FeCl+                 2.299e-009  2.087e-009    -8.638    -8.681    -0.042
   MnCl2                 2.753e-012  2.759e-012   -11.560   -11.559     0.001
   MnCl3-                7.485e-017  6.792e-017   -16.126   -16.168    -0.042
   FeCl+2                7.272e-025  4.933e-025   -24.138   -24.307    -0.169
   FeCl2+                2.170e-028  1.970e-028   -27.663   -27.706    -0.042
   FeCl3                 1.757e-033  1.761e-033   -32.755   -32.754     0.001
Fe(2)           8.027e-005
   Fe(HS)2               4.396e-005  4.405e-005    -4.357    -4.356     0.001
   Fe+2                  2.493e-005  1.691e-005    -4.603    -4.772    -0.169
   FeHCO3+               1.019e-005  9.248e-006    -4.992    -5.034    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.858e-007  2.593e-007    -6.544    -6.586    -0.042
   FeOH+                 4.820e-008  4.374e-008    -7.317    -7.359    -0.042
   FeCl+                 2.299e-009  2.087e-009    -8.638    -8.681    -0.042
   FeSO4                 1.418e-010  1.421e-010    -9.848    -9.847     0.001
   Fe(OH)2               3.039e-012  3.045e-012   -11.517   -11.516     0.001
   Fe(OH)3-              1.020e-015  9.252e-016   -14.992   -15.034    -0.042
   FeHSO4+               1.258e-016  1.142e-016   -15.900   -15.942    -0.042
Fe(3)           5.652e-014
   Fe(OH)2+              2.880e-014  2.613e-014   -13.541   -13.583    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.263e-016  2.054e-016   -15.645   -15.687    -0.042
   FeOH+2                1.423e-017  9.649e-018   -16.847   -17.016    -0.169
   Fe+3                  4.377e-022  1.827e-022   -21.359   -21.738    -0.379
   FeCl+2                7.272e-025  4.933e-025   -24.138   -24.307    -0.169
   FeSO4+                1.043e-025  9.467e-026   -24.982   -25.024    -0.042
   FeCl2+                2.170e-028  1.970e-028   -27.663   -27.706    -0.042
   Fe(SO4)2-             1.079e-031  9.788e-032   -30.967   -31.009    -0.042
   FeHSO4+2              4.569e-032  3.099e-032   -31.340   -31.509    -0.169
   Fe2(OH)2+4            1.184e-032  2.506e-033   -31.927   -32.601    -0.674
   FeCl3                 1.757e-033  1.761e-033   -32.755   -32.754     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.810   -43.864    -1.054
H(0)            1.649e-009
   H2                    8.246e-010  8.262e-010    -9.084    -9.083     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.274e-012  5.694e-012   -11.202   -11.245    -0.042
Mg              8.446e-005
   Mg+2                  8.044e-005  5.552e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.915e-006  3.552e-006    -5.407    -5.449    -0.042
   MgCO3                 1.109e-007  1.112e-007    -6.955    -6.954     0.001
   MgOH+                 1.817e-009  1.649e-009    -8.741    -8.783    -0.042
   MgSO4                 6.138e-010  6.150e-010    -9.212    -9.211     0.001
Mn(2)           4.230e-004
   Mn+2                  2.863e-004  1.942e-004    -3.543    -3.712    -0.169
   MnHCO3+               1.043e-004  9.463e-005    -3.982    -4.024    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.791e-008  7.071e-008    -7.108    -7.151    -0.042
   MnOH+                 4.498e-008  4.082e-008    -7.347    -7.389    -0.042
   MnSO4                 1.628e-009  1.632e-009    -8.788    -8.787     0.001
   MnCl2                 2.753e-012  2.759e-012   -11.560   -11.559     0.001
   MnCl3-                7.485e-017  6.792e-017   -16.126   -16.168    -0.042
   Mn(OH)3-              1.855e-018  1.684e-018   -17.732   -17.774    -0.042
Mn(3)           1.626e-033
   Mn+3                  1.626e-033  6.789e-034   -32.789   -33.168    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.467   -82.635    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.924   -95.966    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042



   NaHCO3                6.050e-007  6.062e-007    -6.218    -6.217     0.001
   NaCO3-                8.487e-009  7.702e-009    -8.071    -8.113    -0.042
   NaSO4-                5.145e-011  4.669e-011   -10.289   -10.331    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.215   -74.214     0.001
S(-2)           2.083e-004
   HS-                   5.957e-005  5.406e-005    -4.225    -4.267    -0.042
   H2S                   5.766e-005  5.778e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.396e-005  4.405e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          3.234e-007  2.935e-007    -6.490    -6.532    -0.042
   Fe(HS)3-              2.858e-007  2.593e-007    -6.544    -6.586    -0.042
   S5-2                  1.548e-007  1.124e-007    -6.810    -6.949    -0.139
   S4-2                  9.168e-008  6.557e-008    -7.038    -7.183    -0.146
   S6-2                  7.903e-008  5.817e-008    -7.102    -7.235    -0.133
   S-2                   7.876e-011  5.342e-011   -10.104   -10.272    -0.169
   S3-2                  3.284e-011  2.311e-011   -10.484   -10.636    -0.153
   S2-2                  1.889e-012  1.311e-012   -11.724   -11.882    -0.159
   As3S4(HS)2-           6.603e-016  5.992e-016   -15.180   -15.222    -0.042
S(6)            8.644e-008
   SO4-2                 6.913e-008  4.725e-008    -7.160    -7.326    -0.165
   CaSO4                 1.486e-008  1.489e-008    -7.828    -7.827     0.001
   MnSO4                 1.628e-009  1.632e-009    -8.788    -8.787     0.001
   MgSO4                 6.138e-010  6.150e-010    -9.212    -9.211     0.001
   FeSO4                 1.418e-010  1.421e-010    -9.848    -9.847     0.001
   NaSO4-                5.145e-011  4.669e-011   -10.289   -10.331    -0.042
   BaSO4                 8.407e-012  8.424e-012   -11.075   -11.074     0.001
   KSO4-                 6.274e-012  5.694e-012   -11.202   -11.245    -0.042
   HSO4-                 6.188e-013  5.616e-013   -12.208   -12.251    -0.042
   CaHSO4+               1.175e-014  1.066e-014   -13.930   -13.972    -0.042
   FeHSO4+               1.258e-016  1.142e-016   -15.900   -15.942    -0.042
   FeSO4+                1.043e-025  9.467e-026   -24.982   -25.024    -0.042
   Fe(SO4)2-             1.079e-031  9.788e-032   -30.967   -31.009    -0.042
   FeHSO4+2              4.569e-032  3.099e-032   -31.340   -31.509    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.80  -13.77   -9.97  BaSO4
Birnessite      -27.55   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O



H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.72  -43.55   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.95  -43.16   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.81  -42.09   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.91  -45.30   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.60  -88.31   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.71  -11.04    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.05   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.56  -14.74   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 77.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.540e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.273e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  7.009e-003 -3.591e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.534e-005  2.534e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.506e-003  3.506e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.091e-004  Surface charge, eq

Hfo_s         
 3.505e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.775e-006       0.792  2.775e-006      -5.557
Hfo_sOHCa+2      6.460e-007       0.184  6.459e-007      -6.190
Hfo_sOFe+        6.813e-008       0.019  6.813e-008      -7.167
Hfo_sOH2+        1.044e-008       0.003  1.044e-008      -7.981
Hfo_sOH          4.385e-009       0.001  4.385e-009      -8.358
Hfo_sOHBa+2      4.499e-010       0.000  4.499e-010      -9.347
Hfo_sO-          4.220e-011       0.000  4.220e-011     -10.375

Hfo           
 1.091e-004  Surface charge, eq

Hfo_w         
 1.402e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.198e-005       0.585  8.198e-005      -4.086
Hfo_wOH          3.443e-005       0.246  3.443e-005      -4.463
Hfo_wOMn+        1.731e-005       0.123  1.731e-005      -4.762
Hfo_wOFe+        4.992e-006       0.036  4.992e-006      -5.302
Hfo_wOCa+        6.287e-007       0.004  6.287e-007      -6.202
Hfo_wOMg+        3.934e-007       0.003  3.934e-007      -6.405
Hfo_wO-          3.313e-007       0.002  3.313e-007      -6.480
Hfo_wOFeOH       1.100e-007       0.001  1.100e-007      -6.959
Hfo_wH2AsO3      6.665e-009       0.000  6.665e-009      -8.176
Hfo_wSO4-        1.182e-011       0.000  1.182e-011     -10.927
Hfo_wOHSO4-2     9.906e-012       0.000  9.906e-012     -11.004
Hfo_wOBa+        6.330e-012       0.000  6.330e-012     -11.199
Hfo_wOHAsO4-3    1.602e-017       0.000  1.602e-017     -16.795
Hfo_wHAsO4-      2.034e-018       0.000  2.034e-018     -17.692
Hfo_wH2AsO4      1.567e-019       0.000  1.567e-019     -18.805

Mno           
 7.771e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.383e-027       0.000  1.383e-027     -26.859
Mno_O3HMn+       2.319e-029       0.000  2.319e-029     -28.635
Mno_O3Ca         8.579e-030       0.000  8.579e-030     -29.067
Mno_O3-2         7.535e-030       0.000  7.535e-030     -29.123
Mno_O3H-         3.168e-031       0.000  3.168e-031     -30.499
Mno_O3Na-        1.575e-031       0.000  1.575e-031     -30.803
Mno_O3HCa+       1.255e-031       0.000  1.255e-031     -30.901
Mno_O3Mg         1.148e-031       0.000  1.148e-031     -30.940



Mno_O3Ba         4.065e-032       0.000  4.065e-032     -31.391
Mno_O3HMg+       1.137e-033       0.000  1.137e-033     -32.944
Mno_O3HBa+       1.064e-033       0.000  1.064e-033     -32.973
Mno_O3HNa        6.177e-034       0.000  6.177e-034     -33.209
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.447e-041       0.000  8.447e-041     -40.073
Mno_O3H3Cl       2.080e-043       0.000  2.080e-043     -42.682

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.243e-007  3.243e-007
Ba               5.454e-007  5.454e-007
C                1.471e-002  1.471e-002
Ca               2.426e-003  2.426e-003
Cl               9.873e-005  9.873e-005
Fe               8.026e-005  8.026e-005
K                1.893e-005  1.893e-005
Mg               8.447e-005  8.447e-005
Mn               4.227e-004  4.227e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.913      Charge balance
                                       pe  =  -3.948      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.708e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.476e-003
                       Total CO2 (mol/kg)  =  7.782e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.097e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.58
                               Iterations  =  32
                                  Total H  = 1.110474e+002
                                  Total O  = 5.552843e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.330e-007  1.221e-007    -6.876    -6.913    -0.037
   OH-                   9.031e-008  8.196e-008    -7.044    -7.086    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.243e-007
   AsS(OH)(HS)-          3.235e-007  2.936e-007    -6.490    -6.532    -0.042
   H3AsO3                7.513e-010  7.528e-010    -9.124    -9.123     0.001
   H2AsO3-               4.810e-012  4.365e-012   -11.318   -11.360    -0.042
   As3S4(HS)2-           6.595e-016  5.986e-016   -15.181   -15.223    -0.042
   H4AsO3+               5.018e-017  4.554e-017   -16.299   -16.342    -0.042
   HAsO3-2               1.052e-019  7.133e-020   -18.978   -19.147    -0.169
   AsO3-3                2.791e-028  1.166e-028   -27.554   -27.933    -0.379
As(5)           2.282e-018
   H2AsO4-               1.298e-018  1.178e-018   -17.887   -17.929    -0.042
   HAsO4-2               9.841e-019  6.676e-019   -18.007   -18.176    -0.169
   AsO4-3                2.931e-023  1.224e-023   -22.533   -22.912    -0.379
   H3AsO4                2.865e-023  2.870e-023   -22.543   -22.542     0.001
Ba              5.454e-007
   Ba+2                  5.245e-007  3.558e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.053e-008  1.863e-008    -7.688    -7.730    -0.042
   BaCO3                 3.850e-010  3.857e-010    -9.415    -9.414     0.001
   BaSO4                 8.302e-012  8.319e-012   -11.081   -11.080     0.001
   BaOH+                 1.088e-013  9.870e-014   -12.964   -13.006    -0.042



C(-4)           6.926e-003
   CH4                   6.926e-003  6.940e-003    -2.159    -2.159     0.001
C(4)            7.782e-003
   HCO3-                 6.002e-003  5.464e-003    -2.222    -2.262    -0.041
   CO2                   1.498e-003  1.501e-003    -2.825    -2.824     0.001
   CaHCO3+               1.212e-004  1.100e-004    -3.916    -3.959    -0.042
   MnHCO3+               1.042e-004  9.453e-005    -3.982    -4.024    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.018e-005  9.238e-006    -4.992    -5.034    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.912e-006  3.551e-006    -5.408    -5.450    -0.042
   CO3-2                 3.056e-006  2.099e-006    -5.515    -5.678    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.046e-007  6.058e-007    -6.219    -6.218     0.001
   MgCO3                 1.110e-007  1.112e-007    -6.955    -6.954     0.001
   BaHCO3+               2.053e-008  1.863e-008    -7.688    -7.730    -0.042
   NaCO3-                8.490e-009  7.705e-009    -8.071    -8.113    -0.042
   BaCO3                 3.850e-010  3.857e-010    -9.415    -9.414     0.001
Ca              2.426e-003
   Ca+2                  2.299e-003  1.578e-003    -2.638    -2.802    -0.163
   CaHCO3+               1.212e-004  1.100e-004    -3.916    -3.959    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.466e-008  1.469e-008    -7.834    -7.833     0.001
   CaOH+                 2.363e-009  2.145e-009    -8.627    -8.669    -0.042
   CaHSO4+               1.158e-014  1.051e-014   -13.936   -13.978    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.939e-005    -4.006    -4.049    -0.043
   MnCl+                 7.789e-008  7.068e-008    -7.109    -7.151    -0.042
   FeCl+                 2.299e-009  2.086e-009    -8.639    -8.681    -0.042
   MnCl2                 2.753e-012  2.758e-012   -11.560   -11.559     0.001
   MnCl3-                7.482e-017  6.791e-017   -16.126   -16.168    -0.042
   FeCl+2                7.249e-025  4.917e-025   -24.140   -24.308    -0.169
   FeCl2+                2.163e-028  1.963e-028   -27.665   -27.707    -0.042
   FeCl3                 1.752e-033  1.755e-033   -32.757   -32.756     0.001
Fe(2)           8.026e-005
   Fe(HS)2               4.398e-005  4.407e-005    -4.357    -4.356     0.001
   Fe+2                  2.492e-005  1.691e-005    -4.603    -4.772    -0.169
   FeHCO3+               1.018e-005  9.238e-006    -4.992    -5.034    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.859e-007  2.595e-007    -6.544    -6.586    -0.042
   FeOH+                 4.823e-008  4.377e-008    -7.317    -7.359    -0.042
   FeCl+                 2.299e-009  2.086e-009    -8.639    -8.681    -0.042
   FeSO4                 1.400e-010  1.403e-010    -9.854    -9.853     0.001
   Fe(OH)2               3.044e-012  3.050e-012   -11.517   -11.516     0.001
   Fe(OH)3-              1.022e-015  9.278e-016   -14.990   -15.033    -0.042
   FeHSO4+               1.240e-016  1.126e-016   -15.906   -15.949    -0.042
Fe(3)           5.648e-014
   Fe(OH)2+              2.876e-014  2.610e-014   -13.541   -13.583    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.265e-016  2.056e-016   -15.645   -15.687    -0.042
   FeOH+2                1.419e-017  9.629e-018   -16.848   -17.016    -0.169
   Fe+3                  4.362e-022  1.821e-022   -21.360   -21.740    -0.379
   FeCl+2                7.249e-025  4.917e-025   -24.140   -24.308    -0.169
   FeSO4+                1.027e-025  9.318e-026   -24.989   -25.031    -0.042
   FeCl2+                2.163e-028  1.963e-028   -27.665   -27.707    -0.042
   Fe(SO4)2-             1.048e-031  9.511e-032   -30.980   -31.022    -0.042
   FeHSO4+2              4.491e-032  3.047e-032   -31.348   -31.516    -0.169
   Fe2(OH)2+4            1.179e-032  2.495e-033   -31.929   -32.603    -0.674
   FeCl3                 1.752e-033  1.755e-033   -32.757   -32.756     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.813   -43.866    -1.054
H(0)            1.655e-009
   H2                    8.275e-010  8.292e-010    -9.082    -9.081     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.195e-012  5.622e-012   -11.208   -11.250    -0.042
Mg              8.447e-005
   Mg+2                  8.044e-005  5.553e-005    -4.095    -4.255    -0.161



   MgHCO3+               3.912e-006  3.551e-006    -5.408    -5.450    -0.042
   MgCO3                 1.110e-007  1.112e-007    -6.955    -6.954     0.001
   MgOH+                 1.819e-009  1.651e-009    -8.740    -8.782    -0.042
   MgSO4                 6.061e-010  6.074e-010    -9.217    -9.217     0.001
Mn(2)           4.227e-004
   Mn+2                  2.861e-004  1.941e-004    -3.543    -3.712    -0.169
   MnHCO3+               1.042e-004  9.453e-005    -3.982    -4.024    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.789e-008  7.068e-008    -7.109    -7.151    -0.042
   MnOH+                 4.501e-008  4.085e-008    -7.347    -7.389    -0.042
   MnSO4                 1.607e-009  1.610e-009    -8.794    -8.793     0.001
   MnCl2                 2.753e-012  2.758e-012   -11.560   -11.559     0.001
   MnCl3-                7.482e-017  6.791e-017   -16.126   -16.168    -0.042
   Mn(OH)3-              1.860e-018  1.688e-018   -17.730   -17.773    -0.042
Mn(3)           1.621e-033
   Mn+3                  1.621e-033  6.767e-034   -32.790   -33.170    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.468   -82.637    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.926   -95.968    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.046e-007  6.058e-007    -6.219    -6.218     0.001
   NaCO3-                8.490e-009  7.705e-009    -8.071    -8.113    -0.042
   NaSO4-                5.080e-011  4.610e-011   -10.294   -10.336    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.218   -74.218     0.001
S(-2)           2.083e-004
   HS-                   5.959e-005  5.408e-005    -4.225    -4.267    -0.042
   H2S                   5.762e-005  5.773e-005    -4.239    -4.239     0.001
   Fe(HS)2               4.398e-005  4.407e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          3.235e-007  2.936e-007    -6.490    -6.532    -0.042
   Fe(HS)3-              2.859e-007  2.595e-007    -6.544    -6.586    -0.042
   S5-2                  1.550e-007  1.125e-007    -6.810    -6.949    -0.139
   S4-2                  9.180e-008  6.566e-008    -7.037    -7.183    -0.146
   S6-2                  7.913e-008  5.825e-008    -7.102    -7.235    -0.133
   S-2                   7.886e-011  5.350e-011   -10.103   -10.272    -0.169
   S3-2                  3.289e-011  2.314e-011   -10.483   -10.636    -0.153
   S2-2                  1.892e-012  1.313e-012   -11.723   -11.882    -0.159
   As3S4(HS)2-           6.595e-016  5.986e-016   -15.181   -15.223    -0.042
S(6)            8.533e-008
   SO4-2                 6.825e-008  4.666e-008    -7.166    -7.331    -0.165
   CaSO4                 1.466e-008  1.469e-008    -7.834    -7.833     0.001
   MnSO4                 1.607e-009  1.610e-009    -8.794    -8.793     0.001
   MgSO4                 6.061e-010  6.074e-010    -9.217    -9.217     0.001
   FeSO4                 1.400e-010  1.403e-010    -9.854    -9.853     0.001
   NaSO4-                5.080e-011  4.610e-011   -10.294   -10.336    -0.042
   BaSO4                 8.302e-012  8.319e-012   -11.081   -11.080     0.001
   KSO4-                 6.195e-012  5.622e-012   -11.208   -11.250    -0.042
   HSO4-                 6.103e-013  5.539e-013   -12.214   -12.257    -0.042
   CaHSO4+               1.158e-014  1.051e-014   -13.936   -13.978    -0.042
   FeHSO4+               1.240e-016  1.126e-016   -15.906   -15.949    -0.042
   FeSO4+                1.027e-025  9.318e-026   -24.989   -25.031    -0.042
   Fe(SO4)2-             1.048e-031  9.511e-032   -30.980   -31.022    -0.042
   FeHSO4+2              4.491e-032  3.047e-032   -31.348   -31.516    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As



Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.81  -13.78   -9.97  BaSO4
Birnessite      -27.56   16.05   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.45  -11.59   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.76   36.27   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.74  -43.57   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.96  -43.17   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.83  -42.11   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.93  -45.32   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.62  -88.33   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.71  -11.04    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.05   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.78   11.02   22.80  Ca(OH)2
Pyrite           11.10   -7.37  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.33   16.05   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.56  -14.74   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 78.



WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.560e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.272e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.889e-003 -3.711e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.589e-005  2.589e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.627e-003  3.627e-003
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.072e-004  Surface charge, eq

Hfo_s         
 3.444e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.728e-006       0.792  2.728e-006      -5.564
Hfo_sOHCa+2      6.343e-007       0.184  6.343e-007      -6.198
Hfo_sOFe+        6.697e-008       0.019  6.697e-008      -7.174
Hfo_sOH2+        1.025e-008       0.003  1.025e-008      -7.989
Hfo_sOH          4.308e-009       0.001  4.308e-009      -8.366
Hfo_sOHBa+2      4.420e-010       0.000  4.420e-010      -9.355
Hfo_sO-          4.149e-011       0.000  4.149e-011     -10.382

Hfo           
 1.072e-004  Surface charge, eq

Hfo_w         
 1.378e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        8.053e-005       0.584  8.053e-005      -4.094
Hfo_wOH          3.386e-005       0.246  3.386e-005      -4.470
Hfo_wOMn+        1.703e-005       0.124  1.703e-005      -4.769



Hfo_wOFe+        4.912e-006       0.036  4.912e-006      -5.309
Hfo_wOCa+        6.187e-007       0.004  6.187e-007      -6.209
Hfo_wOMg+        3.873e-007       0.003  3.873e-007      -6.412
Hfo_wO-          3.261e-007       0.002  3.261e-007      -6.487
Hfo_wOFeOH       1.084e-007       0.001  1.084e-007      -6.965
Hfo_wH2AsO3      6.559e-009       0.000  6.559e-009      -8.183
Hfo_wSO4-        1.147e-011       0.000  1.147e-011     -10.940
Hfo_wOHSO4-2     9.619e-012       0.000  9.619e-012     -11.017
Hfo_wOBa+        6.232e-012       0.000  6.232e-012     -11.205
Hfo_wOHAsO4-3    1.576e-017       0.000  1.576e-017     -16.802
Hfo_wHAsO4-      1.997e-018       0.000  1.997e-018     -17.700
Hfo_wH2AsO4      1.537e-019       0.000  1.537e-019     -18.813

Mno           
 1.948e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.480e-024       0.000  3.480e-024     -23.458
Mno_O3HMn+       5.829e-026       0.000  5.829e-026     -25.234
Mno_O3Ca         2.159e-026       0.000  2.159e-026     -25.666
Mno_O3-2         1.897e-026       0.000  1.897e-026     -25.722
Mno_O3H-         7.966e-028       0.000  7.966e-028     -27.099
Mno_O3Na-        3.964e-028       0.000  3.964e-028     -27.402
Mno_O3HCa+       3.156e-028       0.000  3.156e-028     -27.501
Mno_O3Mg         2.890e-028       0.000  2.890e-028     -27.539
Mno_O3Ba         1.024e-028       0.000  1.023e-028     -27.990
Mno_O3HMg+       2.861e-030       0.000  2.861e-030     -29.544
Mno_O3HBa+       2.676e-030       0.000  2.676e-030     -29.573
Mno_O3HNa        1.553e-030       0.000  1.553e-030     -29.809
Mno_O3H2         2.512e-032       0.000  2.512e-032     -31.600
Mno_O3H3+        2.120e-037       0.000  2.120e-037     -36.674
Mno_O3H3Cl       5.220e-040       0.000  5.219e-040     -39.282

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.244e-007  3.244e-007
Ba               5.454e-007  5.454e-007
C                1.479e-002  1.479e-002
Ca               2.425e-003  2.425e-003
Cl               9.873e-005  9.873e-005
Fe               8.025e-005  8.026e-005
K                1.893e-005  1.893e-005
Mg               8.448e-005  8.448e-005
Mn               4.225e-004  4.225e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.914      Charge balance
                                       pe  =  -3.949      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.704e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.471e-003
                       Total CO2 (mol/kg)  =  7.775e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.078e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.56
                               Iterations  =  43
                                  Total H  = 1.110479e+002
                                  Total O  = 5.552850e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.329e-007  1.220e-007    -6.876    -6.914    -0.037
   OH-                   9.041e-008  8.205e-008    -7.044    -7.086    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.244e-007
   AsS(OH)(HS)-          3.236e-007  2.937e-007    -6.490    -6.532    -0.042
   H3AsO3                7.519e-010  7.534e-010    -9.124    -9.123     0.001
   H2AsO3-               4.818e-012  4.373e-012   -11.317   -11.359    -0.042
   As3S4(HS)2-           6.588e-016  5.979e-016   -15.181   -15.223    -0.042
   H4AsO3+               5.017e-017  4.553e-017   -16.300   -16.342    -0.042
   HAsO3-2               1.054e-019  7.153e-020   -18.977   -19.145    -0.169
   AsO3-3                2.802e-028  1.170e-028   -27.553   -27.932    -0.379
As(5)           2.280e-018
   H2AsO4-               1.296e-018  1.176e-018   -17.887   -17.930    -0.042
   HAsO4-2               9.834e-019  6.671e-019   -18.007   -18.176    -0.169
   AsO4-3                2.932e-023  1.224e-023   -22.533   -22.912    -0.379
   H3AsO4                2.857e-023  2.863e-023   -22.544   -22.543     0.001
Ba              5.454e-007
   Ba+2                  5.245e-007  3.558e-007    -6.280    -6.449    -0.169
   BaHCO3+               2.052e-008  1.862e-008    -7.688    -7.730    -0.042
   BaCO3                 3.851e-010  3.859e-010    -9.414    -9.414     0.001
   BaSO4                 8.199e-012  8.216e-012   -11.086   -11.085     0.001
   BaOH+                 1.089e-013  9.881e-014   -12.963   -13.005    -0.042
C(-4)           7.011e-003
   CH4                   7.011e-003  7.025e-003    -2.154    -2.153     0.001
C(4)            7.775e-003
   HCO3-                 5.998e-003  5.461e-003    -2.222    -2.263    -0.041
   CO2                   1.495e-003  1.498e-003    -2.825    -2.824     0.001
   CaHCO3+               1.211e-004  1.099e-004    -3.917    -3.959    -0.042
   MnHCO3+               1.041e-004  9.443e-005    -3.983    -4.025    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.017e-005  9.228e-006    -4.993    -5.035    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.910e-006  3.549e-006    -5.408    -5.450    -0.042
   CO3-2                 3.056e-006  2.100e-006    -5.515    -5.678    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.042e-007  6.054e-007    -6.219    -6.218     0.001
   MgCO3                 1.111e-007  1.113e-007    -6.954    -6.954     0.001
   BaHCO3+               2.052e-008  1.862e-008    -7.688    -7.730    -0.042
   NaCO3-                8.493e-009  7.707e-009    -8.071    -8.113    -0.042
   BaCO3                 3.851e-010  3.859e-010    -9.414    -9.414     0.001
Ca              2.425e-003
   Ca+2                  2.298e-003  1.578e-003    -2.639    -2.802    -0.163
   CaHCO3+               1.211e-004  1.099e-004    -3.917    -3.959    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.447e-008  1.450e-008    -7.839    -7.839     0.001
   CaOH+                 2.365e-009  2.146e-009    -8.626    -8.668    -0.042
   CaHSO4+               1.142e-014  1.036e-014   -13.942   -13.984    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.939e-005    -4.006    -4.049    -0.043
   MnCl+                 7.786e-008  7.066e-008    -7.109    -7.151    -0.042
   FeCl+                 2.298e-009  2.085e-009    -8.639    -8.681    -0.042
   MnCl2                 2.752e-012  2.757e-012   -11.560   -11.560     0.001
   MnCl3-                7.480e-017  6.789e-017   -16.126   -16.168    -0.042
   FeCl+2                7.226e-025  4.902e-025   -24.141   -24.310    -0.169
   FeCl2+                2.157e-028  1.957e-028   -27.666   -27.708    -0.042
   FeCl3                 1.746e-033  1.750e-033   -32.758   -32.757     0.001
Fe(2)           8.025e-005
   Fe(HS)2               4.399e-005  4.408e-005    -4.357    -4.356     0.001
   Fe+2                  2.491e-005  1.690e-005    -4.604    -4.772    -0.169
   FeHCO3+               1.017e-005  9.228e-006    -4.993    -5.035    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001



   Fe(HS)3-              2.861e-007  2.596e-007    -6.543    -6.586    -0.042
   FeOH+                 4.826e-008  4.380e-008    -7.316    -7.359    -0.042
   FeCl+                 2.298e-009  2.085e-009    -8.639    -8.681    -0.042
   FeSO4                 1.382e-010  1.385e-010    -9.860    -9.859     0.001
   Fe(OH)2               3.049e-012  3.055e-012   -11.516   -11.515     0.001
   Fe(OH)3-              1.025e-015  9.304e-016   -14.989   -15.031    -0.042
   FeHSO4+               1.223e-016  1.110e-016   -15.913   -15.955    -0.042
Fe(3)           5.645e-014
   Fe(OH)2+              2.873e-014  2.608e-014   -13.542   -13.584    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.268e-016  2.058e-016   -15.644   -15.687    -0.042
   FeOH+2                1.416e-017  9.609e-018   -16.849   -17.017    -0.169
   Fe+3                  4.348e-022  1.816e-022   -21.362   -21.741    -0.379
   FeCl+2                7.226e-025  4.902e-025   -24.141   -24.310    -0.169
   FeSO4+                1.011e-025  9.173e-026   -24.995   -25.037    -0.042
   FeCl2+                2.157e-028  1.957e-028   -27.666   -27.708    -0.042
   Fe(SO4)2-             1.019e-031  9.246e-032   -30.992   -31.034    -0.042
   FeHSO4+2              4.416e-032  2.996e-032   -31.355   -31.523    -0.169
   Fe2(OH)2+4            1.173e-032  2.485e-033   -31.931   -32.605    -0.674
   FeCl3                 1.746e-033  1.750e-033   -32.758   -32.757     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.815   -43.868    -1.053
H(0)            1.661e-009
   H2                    8.304e-010  8.321e-010    -9.081    -9.080     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.118e-012  5.552e-012   -11.213   -11.256    -0.042
Mg              8.448e-005
   Mg+2                  8.045e-005  5.554e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.910e-006  3.549e-006    -5.408    -5.450    -0.042
   MgCO3                 1.111e-007  1.113e-007    -6.954    -6.954     0.001
   MgOH+                 1.821e-009  1.653e-009    -8.740    -8.782    -0.042
   MgSO4                 5.987e-010  5.999e-010    -9.223    -9.222     0.001
Mn(2)           4.225e-004
   Mn+2                  2.860e-004  1.940e-004    -3.544    -3.712    -0.169
   MnHCO3+               1.041e-004  9.443e-005    -3.983    -4.025    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.786e-008  7.066e-008    -7.109    -7.151    -0.042
   MnOH+                 4.504e-008  4.088e-008    -7.346    -7.389    -0.042
   MnSO4                 1.587e-009  1.590e-009    -8.800    -8.799     0.001
   MnCl2                 2.752e-012  2.757e-012   -11.560   -11.560     0.001
   MnCl3-                7.480e-017  6.789e-017   -16.126   -16.168    -0.042
   Mn(OH)3-              1.866e-018  1.693e-018   -17.729   -17.771    -0.042
Mn(3)           1.615e-033
   Mn+3                  1.615e-033  6.746e-034   -32.792   -33.171    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.470   -82.638    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.929   -95.971    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.042e-007  6.054e-007    -6.219    -6.218     0.001
   NaCO3-                8.493e-009  7.707e-009    -8.071    -8.113    -0.042
   NaSO4-                5.016e-011  4.552e-011   -10.300   -10.342    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.221   -74.221     0.001
S(-2)           2.083e-004
   HS-                   5.961e-005  5.410e-005    -4.225    -4.267    -0.042
   H2S                   5.758e-005  5.769e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.399e-005  4.408e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          3.236e-007  2.937e-007    -6.490    -6.532    -0.042
   Fe(HS)3-              2.861e-007  2.596e-007    -6.543    -6.586    -0.042
   S5-2                  1.552e-007  1.127e-007    -6.809    -6.948    -0.139
   S4-2                  9.192e-008  6.575e-008    -7.037    -7.182    -0.145
   S6-2                  7.924e-008  5.833e-008    -7.101    -7.234    -0.133
   S-2                   7.896e-011  5.357e-011   -10.103   -10.271    -0.169
   S3-2                  3.293e-011  2.317e-011   -10.482   -10.635    -0.153
   S2-2                  1.894e-012  1.315e-012   -11.723   -11.881    -0.159



   As3S4(HS)2-           6.588e-016  5.979e-016   -15.181   -15.223    -0.042
S(6)            8.426e-008
   SO4-2                 6.739e-008  4.607e-008    -7.171    -7.337    -0.165
   CaSO4                 1.447e-008  1.450e-008    -7.839    -7.839     0.001
   MnSO4                 1.587e-009  1.590e-009    -8.800    -8.799     0.001
   MgSO4                 5.987e-010  5.999e-010    -9.223    -9.222     0.001
   FeSO4                 1.382e-010  1.385e-010    -9.860    -9.859     0.001
   NaSO4-                5.016e-011  4.552e-011   -10.300   -10.342    -0.042
   BaSO4                 8.199e-012  8.216e-012   -11.086   -11.085     0.001
   KSO4-                 6.118e-012  5.552e-012   -11.213   -11.256    -0.042
   HSO4-                 6.020e-013  5.464e-013   -12.220   -12.263    -0.042
   CaHSO4+               1.142e-014  1.036e-014   -13.942   -13.984    -0.042
   FeHSO4+               1.223e-016  1.110e-016   -15.913   -15.955    -0.042
   FeSO4+                1.011e-025  9.173e-026   -24.995   -25.037    -0.042
   Fe(SO4)2-             1.019e-031  9.246e-032   -30.992   -31.034    -0.042
   FeHSO4+2              4.416e-032  2.996e-032   -31.355   -31.523    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.09    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.81  -13.79   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.36   -2.82   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.45  -11.59   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.75  -43.58   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.97  -43.18   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.84  -42.12   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.94  -45.33   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.90  -12.11   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.75   -1.11  Na2SO4:10H2O



Mn2(SO4)3       -82.64  -88.35   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.87   -1.07    3.80  MnS
MnSO4           -13.72  -11.05    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.04   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 79.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.580e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.271e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.768e-003 -3.832e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.645e-005  2.645e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.747e-003  3.747e-003
Witherite           -3.56  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.053e-004  Surface charge, eq

Hfo_s         



 3.384e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.681e-006       0.792  2.681e-006      -5.572
Hfo_sOHCa+2      6.227e-007       0.184  6.227e-007      -6.206
Hfo_sOFe+        6.581e-008       0.019  6.581e-008      -7.182
Hfo_sOH2+        1.005e-008       0.003  1.005e-008      -7.998
Hfo_sOH          4.230e-009       0.001  4.230e-009      -8.374
Hfo_sOHBa+2      4.341e-010       0.000  4.341e-010      -9.362
Hfo_sO-          4.079e-011       0.000  4.079e-011     -10.389

Hfo           
 1.053e-004  Surface charge, eq

Hfo_w         
 1.354e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.908e-005       0.584  7.908e-005      -4.102
Hfo_wOH          3.328e-005       0.246  3.328e-005      -4.478
Hfo_wOMn+        1.675e-005       0.124  1.675e-005      -4.776
Hfo_wOFe+        4.832e-006       0.036  4.832e-006      -5.316
Hfo_wOCa+        6.086e-007       0.004  6.086e-007      -6.216
Hfo_wOMg+        3.811e-007       0.003  3.811e-007      -6.419
Hfo_wO-          3.209e-007       0.002  3.209e-007      -6.494
Hfo_wOFeOH       1.067e-007       0.001  1.067e-007      -6.972
Hfo_wH2AsO3      6.453e-009       0.000  6.453e-009      -8.190
Hfo_wSO4-        1.112e-011       0.000  1.112e-011     -10.954
Hfo_wOHSO4-2     9.338e-012       0.000  9.338e-012     -11.030
Hfo_wOBa+        6.133e-012       0.000  6.133e-012     -11.212
Hfo_wOHAsO4-3    1.550e-017       0.000  1.550e-017     -16.810
Hfo_wHAsO4-      1.959e-018       0.000  1.959e-018     -17.708
Hfo_wH2AsO4      1.506e-019       0.000  1.506e-019     -18.822

Mno           
 2.139e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.834e-024       0.000  3.834e-024     -23.416
Mno_O3HMn+       6.417e-026       0.000  6.417e-026     -25.193
Mno_O3Ca         2.379e-026       0.000  2.379e-026     -25.624
Mno_O3-2         2.091e-026       0.000  2.091e-026     -25.680
Mno_O3H-         8.772e-028       0.000  8.772e-028     -27.057
Mno_O3Na-        4.370e-028       0.000  4.370e-028     -27.360
Mno_O3HCa+       3.474e-028       0.000  3.474e-028     -27.459
Mno_O3Mg         3.186e-028       0.000  3.186e-028     -27.497
Mno_O3Ba         1.128e-028       0.000  1.128e-028     -27.948
Mno_O3HMg+       3.151e-030       0.000  3.150e-030     -29.502
Mno_O3HBa+       2.947e-030       0.000  2.947e-030     -29.531
Mno_O3HNa        1.710e-030       0.000  1.710e-030     -29.767
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559
Mno_O3H3+        2.330e-037       0.000  2.329e-037     -36.633
Mno_O3H3Cl       5.736e-040       0.000  5.736e-040     -39.241

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.245e-007  3.245e-007
Ba               5.454e-007  5.454e-007
C                1.486e-002  1.486e-002
Ca               2.424e-003  2.424e-003
Cl               9.873e-005  9.873e-005



Fe               8.025e-005  8.025e-005
K                1.893e-005  1.893e-005
Mg               8.448e-005  8.448e-005
Mn               4.223e-004  4.223e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.914      Charge balance
                                       pe  =  -3.950      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.699e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.467e-003
                       Total CO2 (mol/kg)  =  7.768e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.060e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.55
                               Iterations  =  27
                                  Total H  = 1.110484e+002
                                  Total O  = 5.552857e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.328e-007  1.218e-007    -6.877    -6.914    -0.037
   OH-                   9.050e-008  8.213e-008    -7.043    -7.085    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.245e-007
   AsS(OH)(HS)-          3.237e-007  2.938e-007    -6.490    -6.532    -0.042
   H3AsO3                7.525e-010  7.540e-010    -9.123    -9.123     0.001
   H2AsO3-               4.827e-012  4.381e-012   -11.316   -11.358    -0.042
   As3S4(HS)2-           6.582e-016  5.973e-016   -15.182   -15.224    -0.042
   H4AsO3+               5.016e-017  4.552e-017   -16.300   -16.342    -0.042
   HAsO3-2               1.057e-019  7.174e-020   -18.976   -19.144    -0.168
   AsO3-3                2.812e-028  1.175e-028   -27.551   -27.930    -0.379
As(5)           2.277e-018
   H2AsO4-               1.294e-018  1.174e-018   -17.888   -17.930    -0.042
   HAsO4-2               9.827e-019  6.667e-019   -18.008   -18.176    -0.168
   AsO4-3                2.932e-023  1.225e-023   -22.533   -22.912    -0.379
   H3AsO4                2.849e-023  2.855e-023   -22.545   -22.544     0.001
Ba              5.454e-007
   Ba+2                  5.245e-007  3.558e-007    -6.280    -6.449    -0.168
   BaHCO3+               2.051e-008  1.861e-008    -7.688    -7.730    -0.042
   BaCO3                 3.853e-010  3.861e-010    -9.414    -9.413     0.001
   BaSO4                 8.099e-012  8.115e-012   -11.092   -11.091     0.001
   BaOH+                 1.090e-013  9.892e-014   -12.963   -13.005    -0.042
C(-4)           7.096e-003
   CH4                   7.096e-003  7.110e-003    -2.149    -2.148     0.001
C(4)            7.768e-003
   HCO3-                 5.994e-003  5.457e-003    -2.222    -2.263    -0.041
   CO2                   1.492e-003  1.495e-003    -2.826    -2.825     0.001
   CaHCO3+               1.210e-004  1.098e-004    -3.917    -3.959    -0.042
   MnHCO3+               1.039e-004  9.434e-005    -3.983    -4.025    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.016e-005  9.219e-006    -4.993    -5.035    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.908e-006  3.547e-006    -5.408    -5.450    -0.042
   CO3-2                 3.057e-006  2.100e-006    -5.515    -5.678    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.038e-007  6.050e-007    -6.219    -6.218     0.001
   MgCO3                 1.111e-007  1.113e-007    -6.954    -6.953     0.001
   BaHCO3+               2.051e-008  1.861e-008    -7.688    -7.730    -0.042
   NaCO3-                8.495e-009  7.710e-009    -8.071    -8.113    -0.042



   BaCO3                 3.853e-010  3.861e-010    -9.414    -9.413     0.001
Ca              2.424e-003
   Ca+2                  2.297e-003  1.577e-003    -2.639    -2.802    -0.163
   CaHCO3+               1.210e-004  1.098e-004    -3.917    -3.959    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.429e-008  1.432e-008    -7.845    -7.844     0.001
   CaOH+                 2.366e-009  2.148e-009    -8.626    -8.668    -0.042
   CaHSO4+               1.126e-014  1.022e-014   -13.948   -13.990    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.939e-005    -4.006    -4.049    -0.043
   MnCl+                 7.783e-008  7.064e-008    -7.109    -7.151    -0.042
   FeCl+                 2.297e-009  2.085e-009    -8.639    -8.681    -0.042
   MnCl2                 2.751e-012  2.756e-012   -11.561   -11.560     0.001
   MnCl3-                7.478e-017  6.787e-017   -16.126   -16.168    -0.042
   FeCl+2                7.203e-025  4.887e-025   -24.142   -24.311    -0.168
   FeCl2+                2.150e-028  1.951e-028   -27.668   -27.710    -0.042
   FeCl3                 1.741e-033  1.744e-033   -32.759   -32.758     0.001
Fe(2)           8.025e-005
   Fe(HS)2               4.400e-005  4.409e-005    -4.357    -4.356     0.001
   Fe+2                  2.490e-005  1.689e-005    -4.604    -4.772    -0.168
   FeHCO3+               1.016e-005  9.219e-006    -4.993    -5.035    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.862e-007  2.598e-007    -6.543    -6.585    -0.042
   FeOH+                 4.829e-008  4.383e-008    -7.316    -7.358    -0.042
   FeCl+                 2.297e-009  2.085e-009    -8.639    -8.681    -0.042
   FeSO4                 1.364e-010  1.367e-010    -9.865    -9.864     0.001
   Fe(OH)2               3.055e-012  3.061e-012   -11.515   -11.514     0.001
   Fe(OH)3-              1.028e-015  9.330e-016   -14.988   -15.030    -0.042
   FeHSO4+               1.206e-016  1.095e-016   -15.919   -15.961    -0.042
Fe(3)           5.642e-014
   Fe(OH)2+              2.870e-014  2.605e-014   -13.542   -13.584    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.270e-016  2.060e-016   -15.644   -15.686    -0.042
   FeOH+2                1.413e-017  9.589e-018   -16.850   -17.018    -0.168
   Fe+3                  4.333e-022  1.810e-022   -21.363   -21.742    -0.379
   FeCl+2                7.203e-025  4.887e-025   -24.142   -24.311    -0.168
   FeSO4+                9.952e-026  9.032e-026   -25.002   -25.044    -0.042
   FeCl2+                2.150e-028  1.951e-028   -27.668   -27.710    -0.042
   Fe(SO4)2-             9.907e-032  8.991e-032   -31.004   -31.046    -0.042
   FeHSO4+2              4.344e-032  2.947e-032   -31.362   -31.531    -0.168
   Fe2(OH)2+4            1.168e-032  2.475e-033   -31.933   -32.606    -0.674
   FeCl3                 1.741e-033  1.744e-033   -32.759   -32.758     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.818   -43.871    -1.053
H(0)            1.667e-009
   H2                    8.333e-010  8.349e-010    -9.079    -9.078     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 6.042e-012  5.483e-012   -11.219   -11.261    -0.042
Mg              8.448e-005
   Mg+2                  8.046e-005  5.555e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.908e-006  3.547e-006    -5.408    -5.450    -0.042
   MgCO3                 1.111e-007  1.113e-007    -6.954    -6.953     0.001
   MgOH+                 1.823e-009  1.655e-009    -8.739    -8.781    -0.042
   MgSO4                 5.914e-010  5.926e-010    -9.228    -9.227     0.001
Mn(2)           4.223e-004
   Mn+2                  2.859e-004  1.940e-004    -3.544    -3.712    -0.168
   MnHCO3+               1.039e-004  9.434e-005    -3.983    -4.025    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.783e-008  7.064e-008    -7.109    -7.151    -0.042
   MnOH+                 4.507e-008  4.091e-008    -7.346    -7.388    -0.042
   MnSO4                 1.566e-009  1.570e-009    -8.805    -8.804     0.001
   MnCl2                 2.751e-012  2.756e-012   -11.561   -11.560     0.001
   MnCl3-                7.478e-017  6.787e-017   -16.126   -16.168    -0.042
   Mn(OH)3-              1.871e-018  1.698e-018   -17.728   -17.770    -0.042
Mn(3)           1.610e-033
   Mn+3                  1.610e-033  6.726e-034   -32.793   -33.172    -0.379
Mn(6)           0.000e+000



   MnO4-2                0.000e+000  0.000e+000   -82.471   -82.639    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.931   -95.973    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.038e-007  6.050e-007    -6.219    -6.218     0.001
   NaCO3-                8.495e-009  7.710e-009    -8.071    -8.113    -0.042
   NaSO4-                4.954e-011  4.496e-011   -10.305   -10.347    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.224   -74.224     0.001
S(-2)           2.083e-004
   HS-                   5.962e-005  5.411e-005    -4.225    -4.267    -0.042
   H2S                   5.753e-005  5.765e-005    -4.240    -4.239     0.001
   Fe(HS)2               4.400e-005  4.409e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          3.237e-007  2.938e-007    -6.490    -6.532    -0.042
   Fe(HS)3-              2.862e-007  2.598e-007    -6.543    -6.585    -0.042
   S5-2                  1.554e-007  1.128e-007    -6.809    -6.948    -0.139
   S4-2                  9.203e-008  6.584e-008    -7.036    -7.182    -0.145
   S6-2                  7.934e-008  5.841e-008    -7.101    -7.234    -0.133
   S-2                   7.906e-011  5.364e-011   -10.102   -10.271    -0.168
   S3-2                  3.297e-011  2.320e-011   -10.482   -10.635    -0.153
   S2-2                  1.896e-012  1.317e-012   -11.722   -11.881    -0.158
   As3S4(HS)2-           6.582e-016  5.973e-016   -15.182   -15.224    -0.042
S(6)            8.320e-008
   SO4-2                 6.655e-008  4.550e-008    -7.177    -7.342    -0.165
   CaSO4                 1.429e-008  1.432e-008    -7.845    -7.844     0.001
   MnSO4                 1.566e-009  1.570e-009    -8.805    -8.804     0.001
   MgSO4                 5.914e-010  5.926e-010    -9.228    -9.227     0.001
   FeSO4                 1.364e-010  1.367e-010    -9.865    -9.864     0.001
   NaSO4-                4.954e-011  4.496e-011   -10.305   -10.347    -0.042
   BaSO4                 8.099e-012  8.115e-012   -11.092   -11.091     0.001
   KSO4-                 6.042e-012  5.483e-012   -11.219   -11.261    -0.042
   HSO4-                 5.940e-013  5.391e-013   -12.226   -12.268    -0.042
   CaHSO4+               1.126e-014  1.022e-014   -13.948   -13.990    -0.042
   FeHSO4+               1.206e-016  1.095e-016   -15.919   -15.961    -0.042
   FeSO4+                9.952e-026  9.032e-026   -25.002   -25.044    -0.042
   Fe(SO4)2-             9.907e-032  8.991e-032   -31.004   -31.046    -0.042
   FeHSO4+2              4.344e-032  2.947e-032   -31.362   -31.531    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.82  -13.79   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS



Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.76  -43.59   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.98  -43.19   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.85  -42.13   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.95  -45.34   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.64  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.66  -88.37   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.72  -11.05    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.04   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.41  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.57  -14.75   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.13   -8.56  BaCO3

Reaction step 80.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles



C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.270e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.648e-003 -3.952e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.699e-005  2.699e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.868e-003  3.868e-003
Witherite           -3.56  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.034e-004  Surface charge, eq

Hfo_s         
 3.324e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.634e-006       0.792  2.634e-006      -5.579
Hfo_sOHCa+2      6.111e-007       0.184  6.111e-007      -6.214
Hfo_sOFe+        6.465e-008       0.019  6.465e-008      -7.189
Hfo_sOH2+        9.857e-009       0.003  9.857e-009      -8.006
Hfo_sOH          4.153e-009       0.001  4.153e-009      -8.382
Hfo_sOHBa+2      4.263e-010       0.000  4.263e-010      -9.370
Hfo_sO-          4.009e-011       0.000  4.009e-011     -10.397

Hfo           
 1.034e-004  Surface charge, eq

Hfo_w         
 1.330e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.763e-005       0.584  7.763e-005      -4.110
Hfo_wOH          3.271e-005       0.246  3.271e-005      -4.485
Hfo_wOMn+        1.648e-005       0.124  1.648e-005      -4.783
Hfo_wOFe+        4.752e-006       0.036  4.752e-006      -5.323
Hfo_wOCa+        5.984e-007       0.005  5.984e-007      -6.223
Hfo_wOMg+        3.750e-007       0.003  3.750e-007      -6.426
Hfo_wO-          3.157e-007       0.002  3.157e-007      -6.501
Hfo_wOFeOH       1.050e-007       0.001  1.050e-007      -6.979
Hfo_wH2AsO3      6.346e-009       0.000  6.346e-009      -8.198
Hfo_wSO4-        1.079e-011       0.000  1.079e-011     -10.967
Hfo_wOHSO4-2     9.064e-012       0.000  9.064e-012     -11.043
Hfo_wOBa+        6.033e-012       0.000  6.033e-012     -11.219
Hfo_wOHAsO4-3    1.524e-017       0.000  1.524e-017     -16.817
Hfo_wHAsO4-      1.922e-018       0.000  1.922e-018     -17.716
Hfo_wH2AsO4      1.476e-019       0.000  1.476e-019     -18.831

Mno           
 7.725e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.390e-027       0.000  1.390e-027     -26.857
Mno_O3HMn+       2.324e-029       0.000  2.324e-029     -28.634
Mno_O3Ca         8.624e-030       0.000  8.624e-030     -29.064



Mno_O3-2         7.582e-030       0.000  7.582e-030     -29.120
Mno_O3H-         3.177e-031       0.000  3.177e-031     -30.498
Mno_O3Na-        1.585e-031       0.000  1.585e-031     -30.800
Mno_O3HCa+       1.258e-031       0.000  1.258e-031     -30.900
Mno_O3Mg         1.156e-031       0.000  1.156e-031     -30.937
Mno_O3Ba         4.092e-032       0.000  4.092e-032     -31.388
Mno_O3HMg+       1.141e-033       0.000  1.141e-033     -32.943
Mno_O3HBa+       1.068e-033       0.000  1.068e-033     -32.972
Mno_O3HNa        6.196e-034       0.000  6.196e-034     -33.208
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.421e-041       0.000  8.421e-041     -40.075
Mno_O3H3Cl       2.073e-043       0.000  2.073e-043     -42.683

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.246e-007  3.246e-007
Ba               5.454e-007  5.454e-007
C                1.494e-002  1.494e-002
Ca               2.423e-003  2.423e-003
Cl               9.873e-005  9.873e-005
Fe               8.024e-005  8.024e-005
K                1.893e-005  1.893e-005
Mg               8.449e-005  8.449e-005
Mn               4.220e-004  4.220e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.915      Charge balance
                                       pe  =  -3.951      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.695e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.462e-003
                       Total CO2 (mol/kg)  =  7.761e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.041e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.53
                               Iterations  =  32
                                  Total H  = 1.110489e+002
                                  Total O  = 5.552865e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.326e-007  1.217e-007    -6.877    -6.915    -0.037
   OH-                   9.059e-008  8.222e-008    -7.043    -7.085    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.246e-007
   AsS(OH)(HS)-          3.238e-007  2.939e-007    -6.490    -6.532    -0.042
   H3AsO3                7.531e-010  7.546e-010    -9.123    -9.122     0.001
   H2AsO3-               4.835e-012  4.389e-012   -11.316   -11.358    -0.042
   As3S4(HS)2-           6.575e-016  5.967e-016   -15.182   -15.224    -0.042
   H4AsO3+               5.014e-017  4.551e-017   -16.300   -16.342    -0.042
   HAsO3-2               1.060e-019  7.194e-020   -18.975   -19.143    -0.168
   AsO3-3                2.822e-028  1.179e-028   -27.549   -27.928    -0.379
As(5)           2.274e-018
   H2AsO4-               1.292e-018  1.172e-018   -17.889   -17.931    -0.042
   HAsO4-2               9.821e-019  6.663e-019   -18.008   -18.176    -0.168
   AsO4-3                2.933e-023  1.225e-023   -22.533   -22.912    -0.379
   H3AsO4                2.842e-023  2.847e-023   -22.546   -22.546     0.001
Ba              5.454e-007



   Ba+2                  5.245e-007  3.559e-007    -6.280    -6.449    -0.168
   BaHCO3+               2.050e-008  1.860e-008    -7.688    -7.730    -0.042
   BaCO3                 3.855e-010  3.863e-010    -9.414    -9.413     0.001
   BaSO4                 8.001e-012  8.017e-012   -11.097   -11.096     0.001
   BaOH+                 1.091e-013  9.904e-014   -12.962   -13.004    -0.042
C(-4)           7.181e-003
   CH4                   7.181e-003  7.195e-003    -2.144    -2.143     0.001
C(4)            7.761e-003
   HCO3-                 5.990e-003  5.453e-003    -2.223    -2.263    -0.041
   CO2                   1.490e-003  1.493e-003    -2.827    -2.826     0.001
   CaHCO3+               1.208e-004  1.097e-004    -3.918    -3.960    -0.042
   MnHCO3+               1.038e-004  9.424e-005    -3.984    -4.026    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.015e-005  9.210e-006    -4.994    -5.036    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.906e-006  3.545e-006    -5.408    -5.450    -0.042
   CO3-2                 3.058e-006  2.101e-006    -5.515    -5.678    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.034e-007  6.046e-007    -6.219    -6.219     0.001
   MgCO3                 1.112e-007  1.114e-007    -6.954    -6.953     0.001
   BaHCO3+               2.050e-008  1.860e-008    -7.688    -7.730    -0.042
   NaCO3-                8.498e-009  7.713e-009    -8.071    -8.113    -0.042
   BaCO3                 3.855e-010  3.863e-010    -9.414    -9.413     0.001
Ca              2.423e-003
   Ca+2                  2.297e-003  1.577e-003    -2.639    -2.802    -0.163
   CaHCO3+               1.208e-004  1.097e-004    -3.918    -3.960    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.411e-008  1.414e-008    -7.850    -7.850     0.001
   CaOH+                 2.368e-009  2.149e-009    -8.626    -8.668    -0.042
   CaHSO4+               1.111e-014  1.008e-014   -13.954   -13.996    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.940e-005    -4.006    -4.049    -0.043
   MnCl+                 7.781e-008  7.062e-008    -7.109    -7.151    -0.042
   FeCl+                 2.296e-009  2.084e-009    -8.639    -8.681    -0.042
   MnCl2                 2.750e-012  2.756e-012   -11.561   -11.560     0.001
   MnCl3-                7.476e-017  6.785e-017   -16.126   -16.168    -0.042
   FeCl+2                7.181e-025  4.872e-025   -24.144   -24.312    -0.168
   FeCl2+                2.144e-028  1.946e-028   -27.669   -27.711    -0.042
   FeCl3                 1.736e-033  1.739e-033   -32.760   -32.760     0.001
Fe(2)           8.024e-005
   Fe(HS)2               4.401e-005  4.410e-005    -4.356    -4.356     0.001
   Fe+2                  2.489e-005  1.689e-005    -4.604    -4.772    -0.168
   FeHCO3+               1.015e-005  9.210e-006    -4.994    -5.036    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.864e-007  2.599e-007    -6.543    -6.585    -0.042
   FeOH+                 4.833e-008  4.386e-008    -7.316    -7.358    -0.042
   FeCl+                 2.296e-009  2.084e-009    -8.639    -8.681    -0.042
   FeSO4                 1.347e-010  1.350e-010    -9.871    -9.870     0.001
   Fe(OH)2               3.060e-012  3.066e-012   -11.514   -11.513     0.001
   Fe(OH)3-              1.031e-015  9.355e-016   -14.987   -15.029    -0.042
   FeHSO4+               1.190e-016  1.080e-016   -15.924   -15.967    -0.042
Fe(3)           5.639e-014
   Fe(OH)2+              2.867e-014  2.602e-014   -13.543   -13.585    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.272e-016  2.062e-016   -15.644   -15.686    -0.042
   FeOH+2                1.410e-017  9.570e-018   -16.851   -17.019    -0.168
   Fe+3                  4.319e-022  1.805e-022   -21.365   -21.744    -0.379
   FeCl+2                7.181e-025  4.872e-025   -24.144   -24.312    -0.168
   FeSO4+                9.800e-026  8.894e-026   -25.009   -25.051    -0.042
   FeCl2+                2.144e-028  1.946e-028   -27.669   -27.711    -0.042
   Fe(SO4)2-             9.637e-032  8.746e-032   -31.016   -31.058    -0.042
   FeHSO4+2              4.273e-032  2.899e-032   -31.369   -31.538    -0.168
   Fe2(OH)2+4            1.163e-032  2.465e-033   -31.934   -32.608    -0.674
   FeCl3                 1.736e-033  1.739e-033   -32.760   -32.760     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.820   -43.873    -1.053
H(0)            1.672e-009
   H2                    8.361e-010  8.378e-010    -9.078    -9.077     0.001



K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.968e-012  5.417e-012   -11.224   -11.266    -0.042
Mg              8.449e-005
   Mg+2                  8.047e-005  5.556e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.906e-006  3.545e-006    -5.408    -5.450    -0.042
   MgCO3                 1.112e-007  1.114e-007    -6.954    -6.953     0.001
   MgOH+                 1.825e-009  1.657e-009    -8.739    -8.781    -0.042
   MgSO4                 5.842e-010  5.854e-010    -9.233    -9.233     0.001
Mn(2)           4.220e-004
   Mn+2                  2.858e-004  1.939e-004    -3.544    -3.712    -0.168
   MnHCO3+               1.038e-004  9.424e-005    -3.984    -4.026    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.781e-008  7.062e-008    -7.109    -7.151    -0.042
   MnOH+                 4.510e-008  4.093e-008    -7.346    -7.388    -0.042
   MnSO4                 1.547e-009  1.550e-009    -8.811    -8.810     0.001
   MnCl2                 2.750e-012  2.756e-012   -11.561   -11.560     0.001
   MnCl3-                7.476e-017  6.785e-017   -16.126   -16.168    -0.042
   Mn(OH)3-              1.876e-018  1.702e-018   -17.727   -17.769    -0.042
Mn(3)           1.605e-033
   Mn+3                  1.605e-033  6.705e-034   -32.795   -33.174    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.472   -82.641    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.934   -95.976    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.034e-007  6.046e-007    -6.219    -6.219     0.001
   NaCO3-                8.498e-009  7.713e-009    -8.071    -8.113    -0.042
   NaSO4-                4.893e-011  4.441e-011   -10.310   -10.352    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.227   -74.227     0.001
S(-2)           2.083e-004
   HS-                   5.964e-005  5.413e-005    -4.224    -4.267    -0.042
   H2S                   5.749e-005  5.761e-005    -4.240    -4.240     0.001
   Fe(HS)2               4.401e-005  4.410e-005    -4.356    -4.356     0.001
   AsS(OH)(HS)-          3.238e-007  2.939e-007    -6.490    -6.532    -0.042
   Fe(HS)3-              2.864e-007  2.599e-007    -6.543    -6.585    -0.042
   S5-2                  1.556e-007  1.130e-007    -6.808    -6.947    -0.139
   S4-2                  9.215e-008  6.592e-008    -7.036    -7.181    -0.145
   S6-2                  7.944e-008  5.848e-008    -7.100    -7.233    -0.133
   S-2                   7.916e-011  5.371e-011   -10.102   -10.270    -0.168
   S3-2                  3.301e-011  2.323e-011   -10.481   -10.634    -0.153
   S2-2                  1.899e-012  1.318e-012   -11.722   -11.880    -0.158
   As3S4(HS)2-           6.575e-016  5.967e-016   -15.182   -15.224    -0.042
S(6)            8.218e-008
   SO4-2                 6.573e-008  4.495e-008    -7.182    -7.347    -0.165
   CaSO4                 1.411e-008  1.414e-008    -7.850    -7.850     0.001
   MnSO4                 1.547e-009  1.550e-009    -8.811    -8.810     0.001
   MgSO4                 5.842e-010  5.854e-010    -9.233    -9.233     0.001
   FeSO4                 1.347e-010  1.350e-010    -9.871    -9.870     0.001
   NaSO4-                4.893e-011  4.441e-011   -10.310   -10.352    -0.042
   BaSO4                 8.001e-012  8.017e-012   -11.097   -11.096     0.001
   KSO4-                 5.968e-012  5.417e-012   -11.224   -11.266    -0.042
   HSO4-                 5.861e-013  5.319e-013   -12.232   -12.274    -0.042
   CaHSO4+               1.111e-014  1.008e-014   -13.954   -13.996    -0.042
   FeHSO4+               1.190e-016  1.080e-016   -15.924   -15.967    -0.042
   FeSO4+                9.800e-026  8.894e-026   -25.009   -25.051    -0.042
   Fe(SO4)2-             9.637e-032  8.746e-032   -31.016   -31.058    -0.042
   FeHSO4+2              4.273e-032  2.899e-032   -31.369   -31.538    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3



Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.83  -13.80   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.57  -10.15   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.77  -43.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.99  -43.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.86  -42.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.96  -45.35   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.68  -88.39   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.73  -11.06    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.04   42.56  MnO2
O2(g)           -71.33  -74.23   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4



Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.13   -8.56  BaCO3

Reaction step 81.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.620e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.269e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.528e-003 -4.072e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.754e-005  2.754e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  3.988e-003  3.988e-003
Witherite           -3.56  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.016e-004  Surface charge, eq

Hfo_s         
 3.264e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.587e-006       0.792  2.587e-006      -5.587
Hfo_sOHCa+2      5.996e-007       0.184  5.996e-007      -6.222
Hfo_sOFe+        6.349e-008       0.019  6.349e-008      -7.197
Hfo_sOH2+        9.664e-009       0.003  9.664e-009      -8.015
Hfo_sOH          4.076e-009       0.001  4.076e-009      -8.390
Hfo_sOHBa+2      4.184e-010       0.000  4.184e-010      -9.378
Hfo_sO-          3.938e-011       0.000  3.938e-011     -10.405

Hfo           
 1.016e-004  Surface charge, eq

Hfo_w         
 1.306e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.618e-005       0.584  7.618e-005      -4.118
Hfo_wOH          3.213e-005       0.246  3.213e-005      -4.493
Hfo_wOMn+        1.620e-005       0.124  1.620e-005      -4.791
Hfo_wOFe+        4.671e-006       0.036  4.671e-006      -5.331



Hfo_wOCa+        5.883e-007       0.005  5.883e-007      -6.230
Hfo_wOMg+        3.688e-007       0.003  3.688e-007      -6.433
Hfo_wO-          3.104e-007       0.002  3.104e-007      -6.508
Hfo_wOFeOH       1.034e-007       0.001  1.034e-007      -6.986
Hfo_wH2AsO3      6.239e-009       0.000  6.239e-009      -8.205
Hfo_wSO4-        1.046e-011       0.000  1.046e-011     -10.981
Hfo_wOHSO4-2     8.797e-012       0.000  8.797e-012     -11.056
Hfo_wOBa+        5.934e-012       0.000  5.934e-012     -11.227
Hfo_wOHAsO4-3    1.498e-017       0.000  1.498e-017     -16.825
Hfo_wHAsO4-      1.885e-018       0.000  1.885e-018     -17.725
Hfo_wH2AsO4      1.447e-019       0.000  1.447e-019     -18.840

Mno           
 2.079e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.753e-029       0.000  3.753e-029     -28.426
Mno_O3HMn+       6.269e-031       0.000  6.269e-031     -30.203
Mno_O3Ca         2.329e-031       0.000  2.329e-031     -30.633
Mno_O3-2         2.048e-031       0.000  2.048e-031     -30.689
Mno_O3H-         8.575e-033       0.000  8.575e-033     -32.067
Mno_O3Na-        4.281e-033       0.000  4.280e-033     -32.369
Mno_O3HCa+       3.394e-033       0.000  3.394e-033     -32.469
Mno_O3Mg         3.122e-033       0.000  3.122e-033     -32.506
Mno_O3Ba         1.105e-033       0.000  1.105e-033     -32.956
Mno_O3HMg+       3.081e-035       0.000  3.081e-035     -34.511
Mno_O3HBa+       2.881e-035       0.000  2.881e-035     -34.540
Mno_O3HNa        1.672e-035       0.000  1.672e-035     -34.777
Mno_O3H2         2.696e-037       0.000  2.696e-037     -36.569
Mno_O3H3+        2.268e-042       0.000  2.268e-042     -41.644
Mno_O3H3Cl       5.585e-045       0.000  5.585e-045     -44.253

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.247e-007  3.247e-007
Ba               5.454e-007  5.454e-007
C                1.502e-002  1.502e-002
Ca               2.422e-003  2.422e-003
Cl               9.873e-005  9.873e-005
Fe               8.023e-005  8.023e-005
K                1.893e-005  1.893e-005
Mg               8.449e-005  8.449e-005
Mn               4.218e-004  4.218e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.915      Charge balance
                                       pe  =  -3.952      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.691e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.458e-003
                       Total CO2 (mol/kg)  =  7.754e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.022e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.52
                               Iterations  =  46
                                  Total H  = 1.110494e+002
                                  Total O  = 5.552872e+001



----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.325e-007  1.216e-007    -6.878    -6.915    -0.037
   OH-                   9.068e-008  8.230e-008    -7.043    -7.085    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.247e-007
   AsS(OH)(HS)-          3.239e-007  2.940e-007    -6.490    -6.532    -0.042
   H3AsO3                7.537e-010  7.552e-010    -9.123    -9.122     0.001
   H2AsO3-               4.844e-012  4.396e-012   -11.315   -11.357    -0.042
   As3S4(HS)2-           6.569e-016  5.962e-016   -15.183   -15.225    -0.042
   H4AsO3+               5.013e-017  4.550e-017   -16.300   -16.342    -0.042
   HAsO3-2               1.063e-019  7.214e-020   -18.973   -19.142    -0.168
   AsO3-3                2.832e-028  1.184e-028   -27.548   -27.927    -0.379
As(5)           2.271e-018
   H2AsO4-               1.290e-018  1.171e-018   -17.890   -17.932    -0.042
   HAsO4-2               9.814e-019  6.659e-019   -18.008   -18.177    -0.168
   AsO4-3                2.934e-023  1.226e-023   -22.533   -22.912    -0.379
   H3AsO4                2.834e-023  2.840e-023   -22.548   -22.547     0.001
Ba              5.454e-007
   Ba+2                  5.245e-007  3.559e-007    -6.280    -6.449    -0.168
   BaHCO3+               2.048e-008  1.859e-008    -7.689    -7.731    -0.042
   BaCO3                 3.857e-010  3.864e-010    -9.414    -9.413     0.001
   BaSO4                 7.905e-012  7.921e-012   -11.102   -11.101     0.001
   BaOH+                 1.092e-013  9.915e-014   -12.962   -13.004    -0.042
C(-4)           7.266e-003
   CH4                   7.266e-003  7.281e-003    -2.139    -2.138     0.001
C(4)            7.754e-003
   HCO3-                 5.985e-003  5.449e-003    -2.223    -2.264    -0.041
   CO2                   1.487e-003  1.490e-003    -2.828    -2.827     0.001
   CaHCO3+               1.207e-004  1.096e-004    -3.918    -3.960    -0.042
   MnHCO3+               1.037e-004  9.415e-005    -3.984    -4.026    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.014e-005  9.200e-006    -4.994    -5.036    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.904e-006  3.543e-006    -5.408    -5.451    -0.042
   CO3-2                 3.059e-006  2.102e-006    -5.514    -5.677    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.030e-007  6.042e-007    -6.220    -6.219     0.001
   MgCO3                 1.112e-007  1.114e-007    -6.954    -6.953     0.001
   BaHCO3+               2.048e-008  1.859e-008    -7.689    -7.731    -0.042
   NaCO3-                8.501e-009  7.715e-009    -8.071    -8.113    -0.042
   BaCO3                 3.857e-010  3.864e-010    -9.414    -9.413     0.001
Ca              2.422e-003
   Ca+2                  2.296e-003  1.576e-003    -2.639    -2.802    -0.163
   CaHCO3+               1.207e-004  1.096e-004    -3.918    -3.960    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.394e-008  1.397e-008    -7.856    -7.855     0.001
   CaOH+                 2.369e-009  2.151e-009    -8.625    -8.667    -0.042
   CaHSO4+               1.096e-014  9.949e-015   -13.960   -14.002    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.940e-005    -4.006    -4.049    -0.043
   MnCl+                 7.778e-008  7.060e-008    -7.109    -7.151    -0.042
   FeCl+                 2.296e-009  2.083e-009    -8.639    -8.681    -0.042
   MnCl2                 2.749e-012  2.755e-012   -11.561   -11.560     0.001
   MnCl3-                7.474e-017  6.783e-017   -16.126   -16.169    -0.042
   FeCl+2                7.159e-025  4.858e-025   -24.145   -24.314    -0.168
   FeCl2+                2.137e-028  1.940e-028   -27.670   -27.712    -0.042
   FeCl3                 1.731e-033  1.734e-033   -32.762   -32.761     0.001
Fe(2)           8.023e-005
   Fe(HS)2               4.402e-005  4.411e-005    -4.356    -4.355     0.001
   Fe+2                  2.488e-005  1.688e-005    -4.604    -4.773    -0.168
   FeHCO3+               1.014e-005  9.200e-006    -4.994    -5.036    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.866e-007  2.601e-007    -6.543    -6.585    -0.042



   FeOH+                 4.836e-008  4.389e-008    -7.316    -7.358    -0.042
   FeCl+                 2.296e-009  2.083e-009    -8.639    -8.681    -0.042
   FeSO4                 1.330e-010  1.333e-010    -9.876    -9.875     0.001
   Fe(OH)2               3.065e-012  3.071e-012   -11.514   -11.513     0.001
   Fe(OH)3-              1.034e-015  9.380e-016   -14.986   -15.028    -0.042
   FeHSO4+               1.174e-016  1.066e-016   -15.930   -15.972    -0.042
Fe(3)           5.637e-014
   Fe(OH)2+              2.865e-014  2.600e-014   -13.543   -13.585    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.274e-016  2.064e-016   -15.643   -15.685    -0.042
   FeOH+2                1.407e-017  9.551e-018   -16.852   -17.020    -0.168
   Fe+3                  4.306e-022  1.799e-022   -21.366   -21.745    -0.379
   FeCl+2                7.159e-025  4.858e-025   -24.145   -24.314    -0.168
   FeSO4+                9.652e-026  8.761e-026   -25.015   -25.057    -0.042
   FeCl2+                2.137e-028  1.940e-028   -27.670   -27.712    -0.042
   Fe(SO4)2-             9.377e-032  8.510e-032   -31.028   -31.070    -0.042
   FeHSO4+2              4.204e-032  2.853e-032   -31.376   -31.545    -0.168
   Fe2(OH)2+4            1.158e-032  2.455e-033   -31.936   -32.610    -0.674
   FeCl3                 1.731e-033  1.734e-033   -32.762   -32.761     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.822   -43.875    -1.053
H(0)            1.678e-009
   H2                    8.389e-010  8.406e-010    -9.076    -9.075     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.896e-012  5.351e-012   -11.229   -11.272    -0.042
Mg              8.449e-005
   Mg+2                  8.048e-005  5.557e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.904e-006  3.543e-006    -5.408    -5.451    -0.042
   MgCO3                 1.112e-007  1.114e-007    -6.954    -6.953     0.001
   MgOH+                 1.828e-009  1.659e-009    -8.738    -8.780    -0.042
   MgSO4                 5.773e-010  5.784e-010    -9.239    -9.238     0.001
Mn(2)           4.218e-004
   Mn+2                  2.857e-004  1.938e-004    -3.544    -3.713    -0.168
   MnHCO3+               1.037e-004  9.415e-005    -3.984    -4.026    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.778e-008  7.060e-008    -7.109    -7.151    -0.042
   MnOH+                 4.513e-008  4.096e-008    -7.346    -7.388    -0.042
   MnSO4                 1.528e-009  1.531e-009    -8.816    -8.815     0.001
   MnCl2                 2.749e-012  2.755e-012   -11.561   -11.560     0.001
   MnCl3-                7.474e-017  6.783e-017   -16.126   -16.169    -0.042
   Mn(OH)3-              1.881e-018  1.707e-018   -17.726   -17.768    -0.042
Mn(3)           1.600e-033
   Mn+3                  1.600e-033  6.685e-034   -32.796   -33.175    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.474   -82.642    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.936   -95.978    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.030e-007  6.042e-007    -6.220    -6.219     0.001
   NaCO3-                8.501e-009  7.715e-009    -8.071    -8.113    -0.042
   NaSO4-                4.834e-011  4.388e-011   -10.316   -10.358    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.230   -74.229     0.001
S(-2)           2.083e-004
   HS-                   5.966e-005  5.414e-005    -4.224    -4.266    -0.042
   H2S                   5.745e-005  5.757e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.402e-005  4.411e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          3.239e-007  2.940e-007    -6.490    -6.532    -0.042
   Fe(HS)3-              2.866e-007  2.601e-007    -6.543    -6.585    -0.042
   S5-2                  1.558e-007  1.131e-007    -6.807    -6.946    -0.139
   S4-2                  9.226e-008  6.601e-008    -7.035    -7.180    -0.145
   S6-2                  7.953e-008  5.856e-008    -7.099    -7.232    -0.133
   S-2                   7.925e-011  5.378e-011   -10.101   -10.269    -0.168
   S3-2                  3.305e-011  2.326e-011   -10.481   -10.633    -0.153
   S2-2                  1.901e-012  1.320e-012   -11.721   -11.879    -0.158
   As3S4(HS)2-           6.569e-016  5.962e-016   -15.183   -15.225    -0.042



S(6)            8.117e-008
   SO4-2                 6.493e-008  4.440e-008    -7.188    -7.353    -0.165
   CaSO4                 1.394e-008  1.397e-008    -7.856    -7.855     0.001
   MnSO4                 1.528e-009  1.531e-009    -8.816    -8.815     0.001
   MgSO4                 5.773e-010  5.784e-010    -9.239    -9.238     0.001
   FeSO4                 1.330e-010  1.333e-010    -9.876    -9.875     0.001
   NaSO4-                4.834e-011  4.388e-011   -10.316   -10.358    -0.042
   BaSO4                 7.905e-012  7.921e-012   -11.102   -11.101     0.001
   KSO4-                 5.896e-012  5.351e-012   -11.229   -11.272    -0.042
   HSO4-                 5.784e-013  5.250e-013   -12.238   -12.280    -0.042
   CaHSO4+               1.096e-014  9.949e-015   -13.960   -14.002    -0.042
   FeHSO4+               1.174e-016  1.066e-016   -15.930   -15.972    -0.042
   FeSO4+                9.652e-026  8.761e-026   -25.015   -25.057    -0.042
   Fe(SO4)2-             9.377e-032  8.510e-032   -31.028   -31.070    -0.042
   FeHSO4+2              4.204e-032  2.853e-032   -31.376   -31.545    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.83  -13.80   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.57  -10.16   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.39  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.78  -43.61   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.01  -43.22   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.88  -42.16   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.98  -45.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.70  -88.41   -5.71  Mn2(SO4)3



Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.73  -11.07    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.13   -8.56  BaCO3

Reaction step 82.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.640e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.268e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.408e-003 -4.192e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.809e-005  2.809e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.108e-003  4.108e-003
Witherite           -3.56  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.967e-005  Surface charge, eq

Hfo_s         
 3.204e-006  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.539e-006       0.793  2.539e-006      -5.595
Hfo_sOHCa+2      5.881e-007       0.184  5.881e-007      -6.231
Hfo_sOFe+        6.234e-008       0.019  6.234e-008      -7.205
Hfo_sOH2+        9.472e-009       0.003  9.472e-009      -8.024
Hfo_sOH          3.999e-009       0.001  3.999e-009      -8.398
Hfo_sOHBa+2      4.105e-010       0.000  4.105e-010      -9.387
Hfo_sO-          3.867e-011       0.000  3.867e-011     -10.413

Hfo           
 9.967e-005  Surface charge, eq

Hfo_w         
 1.282e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.474e-005       0.583  7.474e-005      -4.126
Hfo_wOH          3.155e-005       0.246  3.155e-005      -4.501
Hfo_wOMn+        1.592e-005       0.124  1.592e-005      -4.798
Hfo_wOFe+        4.590e-006       0.036  4.590e-006      -5.338
Hfo_wOCa+        5.781e-007       0.005  5.781e-007      -6.238
Hfo_wOMg+        3.626e-007       0.003  3.626e-007      -6.441
Hfo_wO-          3.052e-007       0.002  3.051e-007      -6.515
Hfo_wOFeOH       1.017e-007       0.001  1.017e-007      -6.993
Hfo_wH2AsO3      6.131e-009       0.000  6.131e-009      -8.212
Hfo_wSO4-        1.014e-011       0.000  1.014e-011     -10.994
Hfo_wOHSO4-2     8.536e-012       0.000  8.535e-012     -11.069
Hfo_wOBa+        5.834e-012       0.000  5.833e-012     -11.234
Hfo_wOHAsO4-3    1.471e-017       0.000  1.471e-017     -16.832
Hfo_wHAsO4-      1.849e-018       0.000  1.849e-018     -17.733
Hfo_wH2AsO4      1.417e-019       0.000  1.417e-019     -18.849

Mno           
 7.695e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.394e-027       0.000  1.394e-027     -26.856
Mno_O3HMn+       2.327e-029       0.000  2.327e-029     -28.633
Mno_O3Ca         8.653e-030       0.000  8.653e-030     -29.063
Mno_O3-2         7.612e-030       0.000  7.612e-030     -29.119
Mno_O3H-         3.184e-031       0.000  3.184e-031     -30.497
Mno_O3Na-        1.591e-031       0.000  1.591e-031     -30.798
Mno_O3HCa+       1.260e-031       0.000  1.260e-031     -30.900
Mno_O3Mg         1.161e-031       0.000  1.161e-031     -30.935
Mno_O3Ba         4.109e-032       0.000  4.109e-032     -31.386
Mno_O3HMg+       1.144e-033       0.000  1.144e-033     -32.942
Mno_O3HBa+       1.070e-033       0.000  1.070e-033     -32.971
Mno_O3HNa        6.209e-034       0.000  6.209e-034     -33.207
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.405e-041       0.000  8.405e-041     -40.075
Mno_O3H3Cl       2.069e-043       0.000  2.069e-043     -42.684

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.248e-007  3.248e-007
Ba               5.454e-007  5.454e-007
C                1.510e-002  1.510e-002
Ca               2.421e-003  2.421e-003
Cl               9.873e-005  9.873e-005
Fe               8.022e-005  8.022e-005



K                1.893e-005  1.893e-005
Mg               8.450e-005  8.450e-005
Mn               4.216e-004  4.216e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.915      Charge balance
                                       pe  =  -3.953      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.687e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.453e-003
                       Total CO2 (mol/kg)  =  7.747e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.003e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.50
                               Iterations  =  41
                                  Total H  = 1.110500e+002
                                  Total O  = 5.552880e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.324e-007  1.215e-007    -6.878    -6.915    -0.037
   OH-                   9.076e-008  8.238e-008    -7.042    -7.084    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.248e-007
   AsS(OH)(HS)-          3.240e-007  2.941e-007    -6.489    -6.531    -0.042
   H3AsO3                7.542e-010  7.558e-010    -9.122    -9.122     0.001
   H2AsO3-               4.852e-012  4.404e-012   -11.314   -11.356    -0.042
   As3S4(HS)2-           6.563e-016  5.956e-016   -15.183   -15.225    -0.042
   H4AsO3+               5.012e-017  4.549e-017   -16.300   -16.342    -0.042
   HAsO3-2               1.066e-019  7.233e-020   -18.972   -19.141    -0.168
   AsO3-3                2.842e-028  1.188e-028   -27.546   -27.925    -0.379
As(5)           2.268e-018
   H2AsO4-               1.288e-018  1.169e-018   -17.890   -17.932    -0.042
   HAsO4-2               9.807e-019  6.656e-019   -18.008   -18.177    -0.168
   AsO4-3                2.934e-023  1.226e-023   -22.532   -22.911    -0.379
   H3AsO4                2.827e-023  2.833e-023   -22.549   -22.548     0.001
Ba              5.454e-007
   Ba+2                  5.246e-007  3.560e-007    -6.280    -6.449    -0.168
   BaHCO3+               2.047e-008  1.858e-008    -7.689    -7.731    -0.042
   BaCO3                 3.858e-010  3.866e-010    -9.414    -9.413     0.001
   BaSO4                 7.812e-012  7.827e-012   -11.107   -11.106     0.001
   BaOH+                 1.094e-013  9.926e-014   -12.961   -13.003    -0.042
C(-4)           7.351e-003
   CH4                   7.351e-003  7.366e-003    -2.134    -2.133     0.001
C(4)            7.747e-003
   HCO3-                 5.981e-003  5.446e-003    -2.223    -2.264    -0.041
   CO2                   1.485e-003  1.488e-003    -2.828    -2.827     0.001
   CaHCO3+               1.206e-004  1.094e-004    -3.919    -3.961    -0.042
   MnHCO3+               1.036e-004  9.405e-005    -3.985    -4.027    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.013e-005  9.191e-006    -4.995    -5.037    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.902e-006  3.542e-006    -5.409    -5.451    -0.042
   CO3-2                 3.059e-006  2.102e-006    -5.514    -5.677    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.026e-007  6.038e-007    -6.220    -6.219     0.001
   MgCO3                 1.113e-007  1.115e-007    -6.954    -6.953     0.001
   BaHCO3+               2.047e-008  1.858e-008    -7.689    -7.731    -0.042
   NaCO3-                8.504e-009  7.718e-009    -8.070    -8.112    -0.042
   BaCO3                 3.858e-010  3.866e-010    -9.414    -9.413     0.001



Ca              2.421e-003
   Ca+2                  2.295e-003  1.576e-003    -2.639    -2.803    -0.163
   CaHCO3+               1.206e-004  1.094e-004    -3.919    -3.961    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.377e-008  1.379e-008    -7.861    -7.860     0.001
   CaOH+                 2.371e-009  2.152e-009    -8.625    -8.667    -0.042
   CaHSO4+               1.082e-014  9.817e-015   -13.966   -14.008    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.940e-005    -4.006    -4.049    -0.043
   MnCl+                 7.776e-008  7.058e-008    -7.109    -7.151    -0.042
   FeCl+                 2.295e-009  2.083e-009    -8.639    -8.681    -0.042
   MnCl2                 2.749e-012  2.754e-012   -11.561   -11.560     0.001
   MnCl3-                7.472e-017  6.782e-017   -16.127   -16.169    -0.042
   FeCl+2                7.137e-025  4.844e-025   -24.146   -24.315    -0.168
   FeCl2+                2.131e-028  1.934e-028   -27.671   -27.713    -0.042
   FeCl3                 1.726e-033  1.729e-033   -32.763   -32.762     0.001
Fe(2)           8.022e-005
   Fe(HS)2               4.403e-005  4.412e-005    -4.356    -4.355     0.001
   Fe+2                  2.487e-005  1.688e-005    -4.604    -4.773    -0.168
   FeHCO3+               1.013e-005  9.191e-006    -4.995    -5.037    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.867e-007  2.602e-007    -6.543    -6.585    -0.042
   FeOH+                 4.839e-008  4.392e-008    -7.315    -7.357    -0.042
   FeCl+                 2.295e-009  2.083e-009    -8.639    -8.681    -0.042
   FeSO4                 1.314e-010  1.317e-010    -9.881    -9.880     0.001
   Fe(OH)2               3.070e-012  3.076e-012   -11.513   -11.512     0.001
   Fe(OH)3-              1.036e-015  9.405e-016   -14.985   -15.027    -0.042
   FeHSO4+               1.159e-016  1.052e-016   -15.936   -15.978    -0.042
Fe(3)           5.634e-014
   Fe(OH)2+              2.862e-014  2.597e-014   -13.543   -13.585    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.277e-016  2.066e-016   -15.643   -15.685    -0.042
   FeOH+2                1.405e-017  9.532e-018   -16.852   -17.021    -0.168
   Fe+3                  4.292e-022  1.794e-022   -21.367   -21.746    -0.379
   FeCl+2                7.137e-025  4.844e-025   -24.146   -24.315    -0.168
   FeSO4+                9.509e-026  8.630e-026   -25.022   -25.064    -0.042
   FeCl2+                2.131e-028  1.934e-028   -27.671   -27.713    -0.042
   Fe(SO4)2-             9.127e-032  8.284e-032   -31.040   -31.082    -0.042
   FeHSO4+2              4.137e-032  2.808e-032   -31.383   -31.552    -0.168
   Fe2(OH)2+4            1.153e-032  2.445e-033   -31.938   -32.612    -0.674
   FeCl3                 1.726e-033  1.729e-033   -32.763   -32.762     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.825   -43.877    -1.052
H(0)            1.683e-009
   H2                    8.417e-010  8.434e-010    -9.075    -9.074     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.826e-012  5.287e-012   -11.235   -11.277    -0.042
Mg              8.450e-005
   Mg+2                  8.048e-005  5.558e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.902e-006  3.542e-006    -5.409    -5.451    -0.042
   MgCO3                 1.113e-007  1.115e-007    -6.954    -6.953     0.001
   MgOH+                 1.830e-009  1.661e-009    -8.738    -8.780    -0.042
   MgSO4                 5.705e-010  5.716e-010    -9.244    -9.243     0.001
Mn(2)           4.216e-004
   Mn+2                  2.856e-004  1.938e-004    -3.544    -3.713    -0.168
   MnHCO3+               1.036e-004  9.405e-005    -3.985    -4.027    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.776e-008  7.058e-008    -7.109    -7.151    -0.042
   MnOH+                 4.516e-008  4.099e-008    -7.345    -7.387    -0.042
   MnSO4                 1.509e-009  1.512e-009    -8.821    -8.820     0.001
   MnCl2                 2.749e-012  2.754e-012   -11.561   -11.560     0.001
   MnCl3-                7.472e-017  6.782e-017   -16.127   -16.169    -0.042
   Mn(OH)3-              1.886e-018  1.711e-018   -17.725   -17.767    -0.042
Mn(3)           1.595e-033
   Mn+3                  1.595e-033  6.665e-034   -32.797   -33.176    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.475   -82.643    -0.168



Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.939   -95.981    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.026e-007  6.038e-007    -6.220    -6.219     0.001
   NaCO3-                8.504e-009  7.718e-009    -8.070    -8.112    -0.042
   NaSO4-                4.777e-011  4.335e-011   -10.321   -10.363    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.233   -74.232     0.001
S(-2)           2.083e-004
   HS-                   5.967e-005  5.416e-005    -4.224    -4.266    -0.042
   H2S                   5.741e-005  5.753e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.403e-005  4.412e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          3.240e-007  2.941e-007    -6.489    -6.531    -0.042
   Fe(HS)3-              2.867e-007  2.602e-007    -6.543    -6.585    -0.042
   S5-2                  1.560e-007  1.133e-007    -6.807    -6.946    -0.139
   S4-2                  9.237e-008  6.609e-008    -7.034    -7.180    -0.145
   S6-2                  7.963e-008  5.863e-008    -7.099    -7.232    -0.133
   S-2                   7.935e-011  5.385e-011   -10.100   -10.269    -0.168
   S3-2                  3.309e-011  2.329e-011   -10.480   -10.633    -0.153
   S2-2                  1.903e-012  1.322e-012   -11.720   -11.879    -0.158
   As3S4(HS)2-           6.563e-016  5.956e-016   -15.183   -15.225    -0.042
S(6)            8.019e-008
   SO4-2                 6.415e-008  4.387e-008    -7.193    -7.358    -0.165
   CaSO4                 1.377e-008  1.379e-008    -7.861    -7.860     0.001
   MnSO4                 1.509e-009  1.512e-009    -8.821    -8.820     0.001
   MgSO4                 5.705e-010  5.716e-010    -9.244    -9.243     0.001
   FeSO4                 1.314e-010  1.317e-010    -9.881    -9.880     0.001
   NaSO4-                4.777e-011  4.335e-011   -10.321   -10.363    -0.042
   BaSO4                 7.812e-012  7.827e-012   -11.107   -11.106     0.001
   KSO4-                 5.826e-012  5.287e-012   -11.235   -11.277    -0.042
   HSO4-                 5.709e-013  5.182e-013   -12.243   -12.286    -0.042
   CaHSO4+               1.082e-014  9.817e-015   -13.966   -14.008    -0.042
   FeHSO4+               1.159e-016  1.052e-016   -15.936   -15.978    -0.042
   FeSO4+                9.509e-026  8.630e-026   -25.022   -25.064    -0.042
   Fe(SO4)2-             9.127e-032  8.284e-032   -31.040   -31.082    -0.042
   FeHSO4+2              4.137e-032  2.808e-032   -31.383   -31.552    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.10    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH



Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.58  -10.16   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.39  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.80  -43.63   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.02  -43.23   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.89  -42.17   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.99  -45.38   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.92  -12.13   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.71  -88.43   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.74  -11.07    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.04   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.27  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.59  -14.77   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.13   -8.56  BaCO3

Reaction step 83.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.660e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000



H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.267e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  6.288e-003 -4.312e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.863e-005  2.863e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.229e-003  4.229e-003
Witherite           -3.56  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.779e-005  Surface charge, eq

Hfo_s         
 3.144e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.492e-006       0.793  2.492e-006      -5.603
Hfo_sOHCa+2      5.766e-007       0.183  5.766e-007      -6.239
Hfo_sOFe+        6.118e-008       0.019  6.118e-008      -7.213
Hfo_sOH2+        9.281e-009       0.003  9.281e-009      -8.032
Hfo_sOH          3.922e-009       0.001  3.922e-009      -8.406
Hfo_sOHBa+2      4.027e-010       0.000  4.027e-010      -9.395
Hfo_sO-          3.797e-011       0.000  3.797e-011     -10.421

Hfo           
 9.779e-005  Surface charge, eq

Hfo_w         
 1.258e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.330e-005       0.583  7.330e-005      -4.135
Hfo_wOH          3.097e-005       0.246  3.097e-005      -4.509
Hfo_wOMn+        1.564e-005       0.124  1.563e-005      -4.806
Hfo_wOFe+        4.509e-006       0.036  4.509e-006      -5.346
Hfo_wOCa+        5.679e-007       0.005  5.679e-007      -6.246
Hfo_wOMg+        3.564e-007       0.003  3.564e-007      -6.448
Hfo_wO-          2.999e-007       0.002  2.999e-007      -6.523
Hfo_wOFeOH       9.997e-008       0.001  9.997e-008      -7.000
Hfo_wH2AsO3      6.024e-009       0.000  6.023e-009      -8.220
Hfo_wSO4-        9.824e-012       0.000  9.824e-012     -11.008
Hfo_wOHSO4-2     8.280e-012       0.000  8.280e-012     -11.082
Hfo_wOBa+        5.733e-012       0.000  5.733e-012     -11.242
Hfo_wOHAsO4-3    1.445e-017       0.000  1.445e-017     -16.840
Hfo_wHAsO4-      1.812e-018       0.000  1.812e-018     -17.742
Hfo_wH2AsO4      1.388e-019       0.000  1.388e-019     -18.858

Mno           
 2.076e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.775e-024       0.000  3.775e-024     -23.423
Mno_O3HMn+       6.292e-026       0.000  6.292e-026     -25.201
Mno_O3Ca         2.342e-026       0.000  2.342e-026     -25.630
Mno_O3-2         2.061e-026       0.000  2.061e-026     -25.686



Mno_O3H-         8.612e-028       0.000  8.612e-028     -27.065
Mno_O3Na-        4.308e-028       0.000  4.308e-028     -27.366
Mno_O3HCa+       3.406e-028       0.000  3.406e-028     -27.468
Mno_O3Mg         3.143e-028       0.000  3.143e-028     -27.503
Mno_O3Ba         1.113e-028       0.000  1.113e-028     -27.954
Mno_O3HMg+       3.095e-030       0.000  3.095e-030     -29.509
Mno_O3HBa+       2.894e-030       0.000  2.894e-030     -29.538
Mno_O3HNa        1.680e-030       0.000  1.679e-030     -29.775
Mno_O3H2         2.702e-032       0.000  2.702e-032     -31.568
Mno_O3H3+        2.269e-037       0.000  2.269e-037     -36.644
Mno_O3H3Cl       5.587e-040       0.000  5.587e-040     -39.253

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.249e-007  3.249e-007
Ba               5.454e-007  5.454e-007
C                1.518e-002  1.518e-002
Ca               2.420e-003  2.420e-003
Cl               9.873e-005  9.873e-005
Fe               8.021e-005  8.021e-005
K                1.893e-005  1.893e-005
Mg               8.451e-005  8.451e-005
Mn               4.214e-004  4.214e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.916      Charge balance
                                       pe  =  -3.955      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.683e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.449e-003
                       Total CO2 (mol/kg)  =  7.740e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.984e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.49
                               Iterations  =  33
                                  Total H  = 1.110505e+002
                                  Total O  = 5.552887e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.322e-007  1.214e-007    -6.879    -6.916    -0.037
   OH-                   9.085e-008  8.246e-008    -7.042    -7.084    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.249e-007
   AsS(OH)(HS)-          3.242e-007  2.942e-007    -6.489    -6.531    -0.042
   H3AsO3                7.548e-010  7.563e-010    -9.122    -9.121     0.001
   H2AsO3-               4.861e-012  4.412e-012   -11.313   -11.355    -0.042
   As3S4(HS)2-           6.556e-016  5.951e-016   -15.183   -15.225    -0.042
   H4AsO3+               5.011e-017  4.548e-017   -16.300   -16.342    -0.042
   HAsO3-2               1.069e-019  7.253e-020   -18.971   -19.139    -0.168
   AsO3-3                2.852e-028  1.192e-028   -27.545   -27.924    -0.379
As(5)           2.266e-018
   H2AsO4-               1.286e-018  1.167e-018   -17.891   -17.933    -0.042
   HAsO4-2               9.801e-019  6.652e-019   -18.009   -18.177    -0.168
   AsO4-3                2.935e-023  1.227e-023   -22.532   -22.911    -0.379
   H3AsO4                2.820e-023  2.826e-023   -22.550   -22.549     0.001
Ba              5.454e-007
   Ba+2                  5.246e-007  3.560e-007    -6.280    -6.449    -0.168



   BaHCO3+               2.046e-008  1.857e-008    -7.689    -7.731    -0.042
   BaCO3                 3.860e-010  3.868e-010    -9.413    -9.413     0.001
   BaSO4                 7.720e-012  7.736e-012   -11.112   -11.111     0.001
   BaOH+                 1.095e-013  9.937e-014   -12.961   -13.003    -0.042
C(-4)           7.436e-003
   CH4                   7.436e-003  7.451e-003    -2.129    -2.128     0.001
C(4)            7.740e-003
   HCO3-                 5.977e-003  5.442e-003    -2.224    -2.264    -0.041
   CO2                   1.482e-003  1.485e-003    -2.829    -2.828     0.001
   CaHCO3+               1.205e-004  1.093e-004    -3.919    -3.961    -0.042
   MnHCO3+               1.035e-004  9.396e-005    -3.985    -4.027    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.012e-005  9.182e-006    -4.995    -5.037    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.900e-006  3.540e-006    -5.409    -5.451    -0.042
   CO3-2                 3.060e-006  2.103e-006    -5.514    -5.677    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.022e-007  6.034e-007    -6.220    -6.219     0.001
   MgCO3                 1.113e-007  1.116e-007    -6.953    -6.953     0.001
   BaHCO3+               2.046e-008  1.857e-008    -7.689    -7.731    -0.042
   NaCO3-                8.506e-009  7.721e-009    -8.070    -8.112    -0.042
   BaCO3                 3.860e-010  3.868e-010    -9.413    -9.413     0.001
Ca              2.420e-003
   Ca+2                  2.294e-003  1.575e-003    -2.639    -2.803    -0.163
   CaHCO3+               1.205e-004  1.093e-004    -3.919    -3.961    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.360e-008  1.363e-008    -7.866    -7.866     0.001
   CaOH+                 2.373e-009  2.153e-009    -8.625    -8.667    -0.042
   CaHSO4+               1.067e-014  9.689e-015   -13.972   -14.014    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.940e-005    -4.006    -4.049    -0.043
   MnCl+                 7.774e-008  7.056e-008    -7.109    -7.151    -0.042
   FeCl+                 2.294e-009  2.082e-009    -8.639    -8.681    -0.042
   MnCl2                 2.748e-012  2.753e-012   -11.561   -11.560     0.001
   MnCl3-                7.470e-017  6.780e-017   -16.127   -16.169    -0.042
   FeCl+2                7.116e-025  4.830e-025   -24.148   -24.316    -0.168
   FeCl2+                2.125e-028  1.929e-028   -27.673   -27.715    -0.042
   FeCl3                 1.721e-033  1.724e-033   -32.764   -32.763     0.001
Fe(2)           8.021e-005
   Fe(HS)2               4.405e-005  4.413e-005    -4.356    -4.355     0.001
   Fe+2                  2.486e-005  1.687e-005    -4.604    -4.773    -0.168
   FeHCO3+               1.012e-005  9.182e-006    -4.995    -5.037    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.868e-007  2.604e-007    -6.542    -6.584    -0.042
   FeOH+                 4.842e-008  4.395e-008    -7.315    -7.357    -0.042
   FeCl+                 2.294e-009  2.082e-009    -8.639    -8.681    -0.042
   FeSO4                 1.298e-010  1.301e-010    -9.887    -9.886     0.001
   Fe(OH)2               3.075e-012  3.081e-012   -11.512   -11.511     0.001
   Fe(OH)3-              1.039e-015  9.430e-016   -14.983   -15.026    -0.042
   FeHSO4+               1.143e-016  1.038e-016   -15.942   -15.984    -0.042
Fe(3)           5.631e-014
   Fe(OH)2+              2.859e-014  2.595e-014   -13.544   -13.586    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.279e-016  2.068e-016   -15.642   -15.684    -0.042
   FeOH+2                1.402e-017  9.513e-018   -16.853   -17.022    -0.168
   Fe+3                  4.279e-022  1.789e-022   -21.369   -21.747    -0.379
   FeCl+2                7.116e-025  4.830e-025   -24.148   -24.316    -0.168
   FeSO4+                9.369e-026  8.504e-026   -25.028   -25.070    -0.042
   FeCl2+                2.125e-028  1.929e-028   -27.673   -27.715    -0.042
   Fe(SO4)2-             8.886e-032  8.066e-032   -31.051   -31.093    -0.042
   FeHSO4+2              4.072e-032  2.764e-032   -31.390   -31.559    -0.168
   Fe2(OH)2+4            1.148e-032  2.436e-033   -31.940   -32.613    -0.673
   FeCl3                 1.721e-033  1.724e-033   -32.764   -32.763     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.827   -43.879    -1.052
H(0)            1.689e-009
   H2                    8.445e-010  8.462e-010    -9.073    -9.073     0.001
K               1.893e-005



   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.757e-012  5.225e-012   -11.240   -11.282    -0.042
Mg              8.451e-005
   Mg+2                  8.049e-005  5.559e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.900e-006  3.540e-006    -5.409    -5.451    -0.042
   MgCO3                 1.113e-007  1.116e-007    -6.953    -6.953     0.001
   MgOH+                 1.832e-009  1.663e-009    -8.737    -8.779    -0.042
   MgSO4                 5.639e-010  5.650e-010    -9.249    -9.248     0.001
Mn(2)           4.214e-004
   Mn+2                  2.854e-004  1.937e-004    -3.544    -3.713    -0.168
   MnHCO3+               1.035e-004  9.396e-005    -3.985    -4.027    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.774e-008  7.056e-008    -7.109    -7.151    -0.042
   MnOH+                 4.519e-008  4.102e-008    -7.345    -7.387    -0.042
   MnSO4                 1.491e-009  1.494e-009    -8.827    -8.826     0.001
   MnCl2                 2.748e-012  2.753e-012   -11.561   -11.560     0.001
   MnCl3-                7.470e-017  6.780e-017   -16.127   -16.169    -0.042
   Mn(OH)3-              1.891e-018  1.716e-018   -17.723   -17.766    -0.042
Mn(3)           1.590e-033
   Mn+3                  1.590e-033  6.646e-034   -32.799   -33.177    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.476   -82.645    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.941   -95.983    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.022e-007  6.034e-007    -6.220    -6.219     0.001
   NaCO3-                8.506e-009  7.721e-009    -8.070    -8.112    -0.042
   NaSO4-                4.720e-011  4.284e-011   -10.326   -10.368    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.236   -74.235     0.001
S(-2)           2.083e-004
   HS-                   5.969e-005  5.417e-005    -4.224    -4.266    -0.042
   H2S                   5.737e-005  5.749e-005    -4.241    -4.240     0.001
   Fe(HS)2               4.405e-005  4.413e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          3.242e-007  2.942e-007    -6.489    -6.531    -0.042
   Fe(HS)3-              2.868e-007  2.604e-007    -6.542    -6.584    -0.042
   S5-2                  1.562e-007  1.134e-007    -6.806    -6.945    -0.139
   S4-2                  9.248e-008  6.618e-008    -7.034    -7.179    -0.145
   S6-2                  7.973e-008  5.871e-008    -7.098    -7.231    -0.133
   S-2                   7.944e-011  5.391e-011   -10.100   -10.268    -0.168
   S3-2                  3.313e-011  2.332e-011   -10.480   -10.632    -0.153
   S2-2                  1.906e-012  1.323e-012   -11.720   -11.878    -0.158
   As3S4(HS)2-           6.556e-016  5.951e-016   -15.183   -15.225    -0.042
S(6)            7.924e-008
   SO4-2                 6.339e-008  4.335e-008    -7.198    -7.363    -0.165
   CaSO4                 1.360e-008  1.363e-008    -7.866    -7.866     0.001
   MnSO4                 1.491e-009  1.494e-009    -8.827    -8.826     0.001
   MgSO4                 5.639e-010  5.650e-010    -9.249    -9.248     0.001
   FeSO4                 1.298e-010  1.301e-010    -9.887    -9.886     0.001
   NaSO4-                4.720e-011  4.284e-011   -10.326   -10.368    -0.042
   BaSO4                 7.720e-012  7.736e-012   -11.112   -11.111     0.001
   KSO4-                 5.757e-012  5.225e-012   -11.240   -11.282    -0.042
   HSO4-                 5.636e-013  5.116e-013   -12.249   -12.291    -0.042
   CaHSO4+               1.067e-014  9.689e-015   -13.972   -14.014    -0.042
   FeHSO4+               1.143e-016  1.038e-016   -15.942   -15.984    -0.042
   FeSO4+                9.369e-026  8.504e-026   -25.028   -25.070    -0.042
   Fe(SO4)2-             8.886e-032  8.066e-032   -31.051   -31.093    -0.042
   FeHSO4+2              4.072e-032  2.764e-032   -31.390   -31.559    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3



Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.58  -10.17   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.39  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.81  -43.64   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.03  -43.24   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.90  -42.18   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.00  -45.39   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.73  -88.44   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.74  -11.08    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.04   42.56  MnO2
O2(g)           -71.34  -74.24   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.59  -14.77   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O



Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.13   -8.56  BaCO3

Reaction step 84.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.680e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.773e-002 -2.266e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.167e-003 -4.433e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.916e-005  2.916e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.349e-003  4.349e-003
Witherite           -3.56  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.590e-005  Surface charge, eq

Hfo_s         
 3.084e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.445e-006       0.793  2.445e-006      -5.612
Hfo_sOHCa+2      5.651e-007       0.183  5.651e-007      -6.248
Hfo_sOFe+        6.002e-008       0.019  6.002e-008      -7.222
Hfo_sOH2+        9.091e-009       0.003  9.091e-009      -8.041
Hfo_sOH          3.845e-009       0.001  3.845e-009      -8.415
Hfo_sOHBa+2      3.949e-010       0.000  3.949e-010      -9.404
Hfo_sO-          3.726e-011       0.000  3.726e-011     -10.429

Hfo           
 9.590e-005  Surface charge, eq

Hfo_w         
 1.233e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.186e-005       0.583  7.186e-005      -4.144
Hfo_wOH          3.040e-005       0.246  3.040e-005      -4.517
Hfo_wOMn+        1.535e-005       0.124  1.535e-005      -4.814
Hfo_wOFe+        4.428e-006       0.036  4.428e-006      -5.354
Hfo_wOCa+        5.577e-007       0.005  5.577e-007      -6.254



Hfo_wOMg+        3.501e-007       0.003  3.501e-007      -6.456
Hfo_wO-          2.945e-007       0.002  2.945e-007      -6.531
Hfo_wOFeOH       9.826e-008       0.001  9.826e-008      -7.008
Hfo_wH2AsO3      5.916e-009       0.000  5.916e-009      -8.228
Hfo_wSO4-        9.519e-012       0.000  9.519e-012     -11.021
Hfo_wOHSO4-2     8.031e-012       0.000  8.031e-012     -11.095
Hfo_wOBa+        5.632e-012       0.000  5.632e-012     -11.249
Hfo_wOHAsO4-3    1.419e-017       0.000  1.419e-017     -16.848
Hfo_wHAsO4-      1.776e-018       0.000  1.776e-018     -17.751
Hfo_wH2AsO4      1.358e-019       0.000  1.358e-019     -18.867

Mno           
 2.119e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.867e-024       0.000  3.866e-024     -23.413
Mno_O3HMn+       6.439e-026       0.000  6.439e-026     -25.191
Mno_O3Ca         2.399e-026       0.000  2.399e-026     -25.620
Mno_O3-2         2.112e-026       0.000  2.112e-026     -25.675
Mno_O3H-         8.816e-028       0.000  8.816e-028     -27.055
Mno_O3Na-        4.414e-028       0.000  4.414e-028     -27.355
Mno_O3HCa+       3.486e-028       0.000  3.486e-028     -27.458
Mno_O3Mg         3.221e-028       0.000  3.221e-028     -27.492
Mno_O3Ba         1.140e-028       0.000  1.140e-028     -27.943
Mno_O3HMg+       3.169e-030       0.000  3.169e-030     -29.499
Mno_O3HBa+       2.963e-030       0.000  2.963e-030     -29.528
Mno_O3HNa        1.719e-030       0.000  1.719e-030     -29.765
Mno_O3H2         2.764e-032       0.000  2.764e-032     -31.559
Mno_O3H3+        2.318e-037       0.000  2.318e-037     -36.635
Mno_O3H3Cl       5.709e-040       0.000  5.708e-040     -39.243

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.250e-007  3.250e-007
Ba               5.454e-007  5.454e-007
C                1.525e-002  1.525e-002
Ca               2.419e-003  2.419e-003
Cl               9.873e-005  9.873e-005
Fe               8.020e-005  8.020e-005
K                1.893e-005  1.893e-005
Mg               8.451e-005  8.451e-005
Mn               4.212e-004  4.212e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.916      Charge balance
                                       pe  =  -3.956      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.678e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.445e-003
                       Total CO2 (mol/kg)  =  7.733e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.965e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.47
                               Iterations  =  44
                                  Total H  = 1.110510e+002
                                  Total O  = 5.552895e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.321e-007  1.212e-007    -6.879    -6.916    -0.037
   OH-                   9.094e-008  8.254e-008    -7.041    -7.083    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.250e-007
   AsS(OH)(HS)-          3.243e-007  2.943e-007    -6.489    -6.531    -0.042
   H3AsO3                7.554e-010  7.569e-010    -9.122    -9.121     0.001
   H2AsO3-               4.869e-012  4.419e-012   -11.313   -11.355    -0.042
   As3S4(HS)2-           6.551e-016  5.946e-016   -15.184   -15.226    -0.042
   H4AsO3+               5.009e-017  4.547e-017   -16.300   -16.342    -0.042
   HAsO3-2               1.071e-019  7.272e-020   -18.970   -19.138    -0.168
   AsO3-3                2.862e-028  1.197e-028   -27.543   -27.922    -0.379
As(5)           2.263e-018
   H2AsO4-               1.284e-018  1.165e-018   -17.892   -17.934    -0.042
   HAsO4-2               9.795e-019  6.648e-019   -18.009   -18.177    -0.168
   AsO4-3                2.936e-023  1.227e-023   -22.532   -22.911    -0.379
   H3AsO4                2.813e-023  2.819e-023   -22.551   -22.550     0.001
Ba              5.454e-007
   Ba+2                  5.246e-007  3.561e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.045e-008  1.856e-008    -7.689    -7.731    -0.042
   BaCO3                 3.862e-010  3.869e-010    -9.413    -9.412     0.001
   BaSO4                 7.631e-012  7.646e-012   -11.117   -11.117     0.001
   BaOH+                 1.096e-013  9.947e-014   -12.960   -13.002    -0.042
C(-4)           7.521e-003
   CH4                   7.521e-003  7.536e-003    -2.124    -2.123     0.001
C(4)            7.733e-003
   HCO3-                 5.973e-003  5.438e-003    -2.224    -2.265    -0.041
   CO2                   1.480e-003  1.483e-003    -2.830    -2.829     0.001
   CaHCO3+               1.203e-004  1.092e-004    -3.920    -3.962    -0.042
   MnHCO3+               1.034e-004  9.387e-005    -3.985    -4.027    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.011e-005  9.173e-006    -4.995    -5.037    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.898e-006  3.538e-006    -5.409    -5.451    -0.042
   CO3-2                 3.061e-006  2.103e-006    -5.514    -5.677    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.018e-007  6.030e-007    -6.221    -6.220     0.001
   MgCO3                 1.114e-007  1.116e-007    -6.953    -6.952     0.001
   BaHCO3+               2.045e-008  1.856e-008    -7.689    -7.731    -0.042
   NaCO3-                8.509e-009  7.723e-009    -8.070    -8.112    -0.042
   BaCO3                 3.862e-010  3.869e-010    -9.413    -9.412     0.001
Ca              2.419e-003
   Ca+2                  2.293e-003  1.575e-003    -2.640    -2.803    -0.163
   CaHCO3+               1.203e-004  1.092e-004    -3.920    -3.962    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.344e-008  1.346e-008    -7.872    -7.871     0.001
   CaOH+                 2.374e-009  2.155e-009    -8.625    -8.667    -0.042
   CaHSO4+               1.054e-014  9.563e-015   -13.977   -14.019    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.940e-005    -4.006    -4.049    -0.043
   MnCl+                 7.771e-008  7.054e-008    -7.110    -7.152    -0.042
   FeCl+                 2.293e-009  2.082e-009    -8.640    -8.682    -0.042
   MnCl2                 2.747e-012  2.753e-012   -11.561   -11.560     0.001
   MnCl3-                7.468e-017  6.778e-017   -16.127   -16.169    -0.042
   FeCl+2                7.095e-025  4.816e-025   -24.149   -24.317    -0.168
   FeCl2+                2.119e-028  1.923e-028   -27.674   -27.716    -0.042
   FeCl3                 1.716e-033  1.719e-033   -32.765   -32.765     0.001
Fe(2)           8.020e-005
   Fe(HS)2               4.406e-005  4.415e-005    -4.356    -4.355     0.001
   Fe+2                  2.485e-005  1.687e-005    -4.605    -4.773    -0.168
   FeHCO3+               1.011e-005  9.173e-006    -4.995    -5.037    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.870e-007  2.605e-007    -6.542    -6.584    -0.042
   FeOH+                 4.845e-008  4.398e-008    -7.315    -7.357    -0.042



   FeCl+                 2.293e-009  2.082e-009    -8.640    -8.682    -0.042
   FeSO4                 1.283e-010  1.285e-010    -9.892    -9.891     0.001
   Fe(OH)2               3.080e-012  3.086e-012   -11.511   -11.511     0.001
   Fe(OH)3-              1.042e-015  9.454e-016   -14.982   -15.024    -0.042
   FeHSO4+               1.129e-016  1.024e-016   -15.947   -15.990    -0.042
Fe(3)           5.628e-014
   Fe(OH)2+              2.856e-014  2.592e-014   -13.544   -13.586    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.281e-016  2.070e-016   -15.642   -15.684    -0.042
   FeOH+2                1.399e-017  9.495e-018   -16.854   -17.023    -0.168
   Fe+3                  4.266e-022  1.784e-022   -21.370   -21.749    -0.379
   FeCl+2                7.095e-025  4.816e-025   -24.149   -24.317    -0.168
   FeSO4+                9.232e-026  8.380e-026   -25.035   -25.077    -0.042
   FeCl2+                2.119e-028  1.923e-028   -27.674   -27.716    -0.042
   Fe(SO4)2-             8.655e-032  7.856e-032   -31.063   -31.105    -0.042
   FeHSO4+2              4.009e-032  2.721e-032   -31.397   -31.565    -0.168
   Fe2(OH)2+4            1.143e-032  2.427e-033   -31.942   -32.615    -0.673
   FeCl3                 1.716e-033  1.719e-033   -32.765   -32.765     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.829   -43.881    -1.052
H(0)            1.694e-009
   H2                    8.472e-010  8.489e-010    -9.072    -9.071     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.689e-012  5.164e-012   -11.245   -11.287    -0.042
Mg              8.451e-005
   Mg+2                  8.050e-005  5.560e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.898e-006  3.538e-006    -5.409    -5.451    -0.042
   MgCO3                 1.114e-007  1.116e-007    -6.953    -6.952     0.001
   MgOH+                 1.834e-009  1.664e-009    -8.737    -8.779    -0.042
   MgSO4                 5.574e-010  5.585e-010    -9.254    -9.253     0.001
Mn(2)           4.212e-004
   Mn+2                  2.853e-004  1.937e-004    -3.545    -3.713    -0.168
   MnHCO3+               1.034e-004  9.387e-005    -3.985    -4.027    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.771e-008  7.054e-008    -7.110    -7.152    -0.042
   MnOH+                 4.522e-008  4.104e-008    -7.345    -7.387    -0.042
   MnSO4                 1.473e-009  1.476e-009    -8.832    -8.831     0.001
   MnCl2                 2.747e-012  2.753e-012   -11.561   -11.560     0.001
   MnCl3-                7.468e-017  6.778e-017   -16.127   -16.169    -0.042
   Mn(OH)3-              1.895e-018  1.720e-018   -17.722   -17.764    -0.042
Mn(3)           1.585e-033
   Mn+3                  1.585e-033  6.627e-034   -32.800   -33.179    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.478   -82.646    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.944   -95.986    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.018e-007  6.030e-007    -6.221    -6.220     0.001
   NaCO3-                8.509e-009  7.723e-009    -8.070    -8.112    -0.042
   NaSO4-                4.665e-011  4.234e-011   -10.331   -10.373    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.239   -74.238     0.001
S(-2)           2.083e-004
   HS-                   5.970e-005  5.419e-005    -4.224    -4.266    -0.042
   H2S                   5.733e-005  5.745e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.406e-005  4.415e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          3.243e-007  2.943e-007    -6.489    -6.531    -0.042
   Fe(HS)3-              2.870e-007  2.605e-007    -6.542    -6.584    -0.042
   S5-2                  1.563e-007  1.136e-007    -6.806    -6.945    -0.139
   S4-2                  9.259e-008  6.626e-008    -7.033    -7.179    -0.145
   S6-2                  7.982e-008  5.878e-008    -7.098    -7.231    -0.133
   S-2                   7.953e-011  5.398e-011   -10.099   -10.268    -0.168
   S3-2                  3.317e-011  2.335e-011   -10.479   -10.632    -0.152
   S2-2                  1.908e-012  1.325e-012   -11.719   -11.878    -0.158
   As3S4(HS)2-           6.551e-016  5.946e-016   -15.184   -15.226    -0.042
S(6)            7.830e-008



   SO4-2                 6.265e-008  4.285e-008    -7.203    -7.368    -0.165
   CaSO4                 1.344e-008  1.346e-008    -7.872    -7.871     0.001
   MnSO4                 1.473e-009  1.476e-009    -8.832    -8.831     0.001
   MgSO4                 5.574e-010  5.585e-010    -9.254    -9.253     0.001
   FeSO4                 1.283e-010  1.285e-010    -9.892    -9.891     0.001
   NaSO4-                4.665e-011  4.234e-011   -10.331   -10.373    -0.042
   BaSO4                 7.631e-012  7.646e-012   -11.117   -11.117     0.001
   KSO4-                 5.689e-012  5.164e-012   -11.245   -11.287    -0.042
   HSO4-                 5.565e-013  5.051e-013   -12.255   -12.297    -0.042
   CaHSO4+               1.054e-014  9.563e-015   -13.977   -14.019    -0.042
   FeHSO4+               1.129e-016  1.024e-016   -15.947   -15.990    -0.042
   FeSO4+                9.232e-026  8.380e-026   -25.035   -25.077    -0.042
   Fe(SO4)2-             8.655e-032  7.856e-032   -31.063   -31.105    -0.042
   FeHSO4+2              4.009e-032  2.721e-032   -31.397   -31.565    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.81  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.85  -13.82   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.39  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.82  -43.65   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.04  -43.25   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.91  -42.19   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.01  -45.40   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.75  -88.46   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O



MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.75  -11.08    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.60  -14.78   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.13   -8.56  BaCO3

Reaction step 85.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.700e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.265e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  6.047e-003 -4.553e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  2.970e-005  2.970e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.469e-003  4.469e-003
Witherite           -3.56  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.402e-005  Surface charge, eq

Hfo_s         
 3.024e-006  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.398e-006       0.793  2.398e-006      -5.620
Hfo_sOHCa+2      5.537e-007       0.183  5.537e-007      -6.257
Hfo_sOFe+        5.886e-008       0.019  5.886e-008      -7.230
Hfo_sOH2+        8.901e-009       0.003  8.901e-009      -8.051
Hfo_sOH          3.769e-009       0.001  3.769e-009      -8.424
Hfo_sOHBa+2      3.870e-010       0.000  3.870e-010      -9.412
Hfo_sO-          3.655e-011       0.000  3.655e-011     -10.437

Hfo           
 9.402e-005  Surface charge, eq

Hfo_w         
 1.209e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        7.043e-005       0.582  7.043e-005      -4.152
Hfo_wOH          2.982e-005       0.247  2.982e-005      -4.526
Hfo_wOMn+        1.507e-005       0.125  1.507e-005      -4.822
Hfo_wOFe+        4.347e-006       0.036  4.347e-006      -5.362
Hfo_wOCa+        5.474e-007       0.005  5.474e-007      -6.262
Hfo_wOMg+        3.439e-007       0.003  3.438e-007      -6.464
Hfo_wO-          2.892e-007       0.002  2.892e-007      -6.539
Hfo_wOFeOH       9.655e-008       0.001  9.655e-008      -7.015
Hfo_wH2AsO3      5.808e-009       0.000  5.807e-009      -8.236
Hfo_wSO4-        9.221e-012       0.000  9.221e-012     -11.035
Hfo_wOHSO4-2     7.787e-012       0.000  7.787e-012     -11.109
Hfo_wOBa+        5.531e-012       0.000  5.531e-012     -11.257
Hfo_wOHAsO4-3    1.392e-017       0.000  1.392e-017     -16.856
Hfo_wHAsO4-      1.739e-018       0.000  1.739e-018     -17.760
Hfo_wH2AsO4      1.329e-019       0.000  1.329e-019     -18.876

Mno           
 7.652e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.401e-027       0.000  1.401e-027     -26.853
Mno_O3HMn+       2.331e-029       0.000  2.331e-029     -28.632
Mno_O3Ca         8.695e-030       0.000  8.695e-030     -29.061
Mno_O3-2         7.656e-030       0.000  7.656e-030     -29.116
Mno_O3H-         3.193e-031       0.000  3.193e-031     -30.496
Mno_O3Na-        1.600e-031       0.000  1.600e-031     -30.796
Mno_O3HCa+       1.262e-031       0.000  1.262e-031     -30.899
Mno_O3Mg         1.168e-031       0.000  1.168e-031     -30.933
Mno_O3Ba         4.134e-032       0.000  4.134e-032     -31.384
Mno_O3HMg+       1.148e-033       0.000  1.148e-033     -32.940
Mno_O3HBa+       1.073e-033       0.000  1.073e-033     -32.969
Mno_O3HNa        6.227e-034       0.000  6.227e-034     -33.206
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.380e-041       0.000  8.380e-041     -40.077
Mno_O3H3Cl       2.064e-043       0.000  2.064e-043     -42.685

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.251e-007  3.251e-007
Ba               5.454e-007  5.455e-007
C                1.533e-002  1.533e-002
Ca               2.418e-003  2.418e-003
Cl               9.873e-005  9.873e-005
Fe               8.020e-005  8.020e-005
K                1.893e-005  1.893e-005



Mg               8.452e-005  8.452e-005
Mn               4.210e-004  4.210e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.917      Charge balance
                                       pe  =  -3.957      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.674e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.441e-003
                       Total CO2 (mol/kg)  =  7.727e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.946e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.46
                               Iterations  =  44
                                  Total H  = 1.110515e+002
                                  Total O  = 5.552902e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.320e-007  1.211e-007    -6.880    -6.917    -0.037
   OH-                   9.102e-008  8.262e-008    -7.041    -7.083    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.251e-007
   AsS(OH)(HS)-          3.244e-007  2.944e-007    -6.489    -6.531    -0.042
   H3AsO3                7.560e-010  7.575e-010    -9.122    -9.121     0.001
   H2AsO3-               4.877e-012  4.427e-012   -11.312   -11.354    -0.042
   As3S4(HS)2-           6.545e-016  5.941e-016   -15.184   -15.226    -0.042
   H4AsO3+               5.008e-017  4.546e-017   -16.300   -16.342    -0.042
   HAsO3-2               1.074e-019  7.292e-020   -18.969   -19.137    -0.168
   AsO3-3                2.872e-028  1.201e-028   -27.542   -27.920    -0.379
As(5)           2.261e-018
   H2AsO4-               1.282e-018  1.163e-018   -17.892   -17.934    -0.042
   HAsO4-2               9.789e-019  6.644e-019   -18.009   -18.178    -0.168
   AsO4-3                2.936e-023  1.228e-023   -22.532   -22.911    -0.379
   H3AsO4                2.806e-023  2.812e-023   -22.552   -22.551     0.001
Ba              5.454e-007
   Ba+2                  5.246e-007  3.561e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.044e-008  1.855e-008    -7.690    -7.732    -0.042
   BaCO3                 3.863e-010  3.871e-010    -9.413    -9.412     0.001
   BaSO4                 7.544e-012  7.559e-012   -11.122   -11.122     0.001
   BaOH+                 1.097e-013  9.958e-014   -12.960   -13.002    -0.042
C(-4)           7.606e-003
   CH4                   7.606e-003  7.621e-003    -2.119    -2.118     0.001
C(4)            7.727e-003
   HCO3-                 5.969e-003  5.435e-003    -2.224    -2.265    -0.041
   CO2                   1.478e-003  1.481e-003    -2.830    -2.830     0.001
   CaHCO3+               1.202e-004  1.091e-004    -3.920    -3.962    -0.042
   MnHCO3+               1.033e-004  9.378e-005    -3.986    -4.028    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.010e-005  9.165e-006    -4.996    -5.038    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.896e-006  3.536e-006    -5.409    -5.451    -0.042
   CO3-2                 3.061e-006  2.104e-006    -5.514    -5.677    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.014e-007  6.026e-007    -6.221    -6.220     0.001
   MgCO3                 1.114e-007  1.117e-007    -6.953    -6.952     0.001
   BaHCO3+               2.044e-008  1.855e-008    -7.690    -7.732    -0.042
   NaCO3-                8.511e-009  7.725e-009    -8.070    -8.112    -0.042
   BaCO3                 3.863e-010  3.871e-010    -9.413    -9.412     0.001
Ca              2.418e-003



   Ca+2                  2.292e-003  1.574e-003    -2.640    -2.803    -0.163
   CaHCO3+               1.202e-004  1.091e-004    -3.920    -3.962    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.328e-008  1.330e-008    -7.877    -7.876     0.001
   CaOH+                 2.376e-009  2.156e-009    -8.624    -8.666    -0.042
   CaHSO4+               1.040e-014  9.441e-015   -13.983   -14.025    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.941e-005    -4.006    -4.049    -0.043
   MnCl+                 7.769e-008  7.052e-008    -7.110    -7.152    -0.042
   FeCl+                 2.293e-009  2.081e-009    -8.640    -8.682    -0.042
   MnCl2                 2.747e-012  2.752e-012   -11.561   -11.560     0.001
   MnCl3-                7.466e-017  6.777e-017   -16.127   -16.169    -0.042
   FeCl+2                7.075e-025  4.802e-025   -24.150   -24.319    -0.168
   FeCl2+                2.113e-028  1.918e-028   -27.675   -27.717    -0.042
   FeCl3                 1.711e-033  1.715e-033   -32.767   -32.766     0.001
Fe(2)           8.020e-005
   Fe(HS)2               4.407e-005  4.416e-005    -4.356    -4.355     0.001
   Fe+2                  2.484e-005  1.686e-005    -4.605    -4.773    -0.168
   FeHCO3+               1.010e-005  9.165e-006    -4.996    -5.038    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.871e-007  2.606e-007    -6.542    -6.584    -0.042
   FeOH+                 4.848e-008  4.401e-008    -7.314    -7.356    -0.042
   FeCl+                 2.293e-009  2.081e-009    -8.640    -8.682    -0.042
   FeSO4                 1.268e-010  1.270e-010    -9.897    -9.896     0.001
   Fe(OH)2               3.085e-012  3.091e-012   -11.511   -11.510     0.001
   Fe(OH)3-              1.044e-015  9.478e-016   -14.981   -15.023    -0.042
   FeHSO4+               1.114e-016  1.011e-016   -15.953   -15.995    -0.042
Fe(3)           5.625e-014
   Fe(OH)2+              2.853e-014  2.590e-014   -13.545   -13.587    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.283e-016  2.072e-016   -15.641   -15.684    -0.042
   FeOH+2                1.396e-017  9.477e-018   -16.855   -17.023    -0.168
   Fe+3                  4.253e-022  1.779e-022   -21.371   -21.750    -0.379
   FeCl+2                7.075e-025  4.802e-025   -24.150   -24.319    -0.168
   FeSO4+                9.100e-026  8.260e-026   -25.041   -25.083    -0.042
   FeCl2+                2.113e-028  1.918e-028   -27.675   -27.717    -0.042
   Fe(SO4)2-             8.432e-032  7.653e-032   -31.074   -31.116    -0.042
   FeHSO4+2              3.947e-032  2.679e-032   -31.404   -31.572    -0.168
   Fe2(OH)2+4            1.139e-032  2.417e-033   -31.944   -32.617    -0.673
   FeCl3                 1.711e-033  1.715e-033   -32.767   -32.766     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.832   -43.883    -1.052
H(0)            1.700e-009
   H2                    8.499e-010  8.516e-010    -9.071    -9.070     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.624e-012  5.105e-012   -11.250   -11.292    -0.042
Mg              8.452e-005
   Mg+2                  8.051e-005  5.561e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.896e-006  3.536e-006    -5.409    -5.451    -0.042
   MgCO3                 1.114e-007  1.117e-007    -6.953    -6.952     0.001
   MgOH+                 1.836e-009  1.666e-009    -8.736    -8.778    -0.042
   MgSO4                 5.510e-010  5.521e-010    -9.259    -9.258     0.001
Mn(2)           4.210e-004
   Mn+2                  2.852e-004  1.936e-004    -3.545    -3.713    -0.168
   MnHCO3+               1.033e-004  9.378e-005    -3.986    -4.028    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.769e-008  7.052e-008    -7.110    -7.152    -0.042
   MnOH+                 4.525e-008  4.107e-008    -7.344    -7.386    -0.042
   MnSO4                 1.455e-009  1.458e-009    -8.837    -8.836     0.001
   MnCl2                 2.747e-012  2.752e-012   -11.561   -11.560     0.001
   MnCl3-                7.466e-017  6.777e-017   -16.127   -16.169    -0.042
   Mn(OH)3-              1.900e-018  1.725e-018   -17.721   -17.763    -0.042
Mn(3)           1.580e-033
   Mn+3                  1.580e-033  6.608e-034   -32.801   -33.180    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.479   -82.647    -0.168
Mn(7)           0.000e+000



   MnO4-                 0.000e+000  0.000e+000   -95.946   -95.988    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.014e-007  6.026e-007    -6.221    -6.220     0.001
   NaCO3-                8.511e-009  7.725e-009    -8.070    -8.112    -0.042
   NaSO4-                4.611e-011  4.185e-011   -10.336   -10.378    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.242   -74.241     0.001
S(-2)           2.083e-004
   HS-                   5.972e-005  5.420e-005    -4.224    -4.266    -0.042
   H2S                   5.729e-005  5.741e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.407e-005  4.416e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          3.244e-007  2.944e-007    -6.489    -6.531    -0.042
   Fe(HS)3-              2.871e-007  2.606e-007    -6.542    -6.584    -0.042
   S5-2                  1.565e-007  1.137e-007    -6.805    -6.944    -0.139
   S4-2                  9.270e-008  6.634e-008    -7.033    -7.178    -0.145
   S6-2                  7.991e-008  5.885e-008    -7.097    -7.230    -0.133
   S-2                   7.962e-011  5.405e-011   -10.099   -10.267    -0.168
   S3-2                  3.321e-011  2.338e-011   -10.479   -10.631    -0.152
   S2-2                  1.910e-012  1.327e-012   -11.719   -11.877    -0.158
   As3S4(HS)2-           6.545e-016  5.941e-016   -15.184   -15.226    -0.042
S(6)            7.739e-008
   SO4-2                 6.192e-008  4.235e-008    -7.208    -7.373    -0.165
   CaSO4                 1.328e-008  1.330e-008    -7.877    -7.876     0.001
   MnSO4                 1.455e-009  1.458e-009    -8.837    -8.836     0.001
   MgSO4                 5.510e-010  5.521e-010    -9.259    -9.258     0.001
   FeSO4                 1.268e-010  1.270e-010    -9.897    -9.896     0.001
   NaSO4-                4.611e-011  4.185e-011   -10.336   -10.378    -0.042
   BaSO4                 7.544e-012  7.559e-012   -11.122   -11.122     0.001
   KSO4-                 5.624e-012  5.105e-012   -11.250   -11.292    -0.042
   HSO4-                 5.495e-013  4.988e-013   -12.260   -12.302    -0.042
   CaHSO4+               1.040e-014  9.441e-015   -13.983   -14.025    -0.042
   FeHSO4+               1.114e-016  1.011e-016   -15.953   -15.995    -0.042
   FeSO4+                9.100e-026  8.260e-026   -25.041   -25.083    -0.042
   Fe(SO4)2-             8.432e-032  7.653e-032   -31.074   -31.116    -0.042
   FeHSO4+2              3.947e-032  2.679e-032   -31.404   -31.572    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.85  -13.82   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4



Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.28  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.39  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.83  -43.66   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.05  -43.26   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.92  -42.20   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.02  -45.41   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.77  -88.48   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.76  -11.09    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.60  -14.78   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.13   -8.56  BaCO3

Reaction step 86.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.720e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.264e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.927e-003 -4.673e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.023e-005  3.023e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.589e-003  4.589e-003
Witherite           -3.56  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.214e-005  Surface charge, eq

Hfo_s         
 2.964e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.351e-006       0.793  2.351e-006      -5.629
Hfo_sOHCa+2      5.423e-007       0.183  5.423e-007      -6.266
Hfo_sOFe+        5.771e-008       0.019  5.771e-008      -7.239
Hfo_sOH2+        8.712e-009       0.003  8.712e-009      -8.060
Hfo_sOH          3.692e-009       0.001  3.692e-009      -8.433
Hfo_sOHBa+2      3.792e-010       0.000  3.792e-010      -9.421
Hfo_sO-          3.584e-011       0.000  3.584e-011     -10.446

Hfo           
 9.214e-005  Surface charge, eq

Hfo_w         
 1.185e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.900e-005       0.582  6.900e-005      -4.161
Hfo_wOH          2.924e-005       0.247  2.924e-005      -4.534
Hfo_wOMn+        1.479e-005       0.125  1.479e-005      -4.830
Hfo_wOFe+        4.265e-006       0.036  4.265e-006      -5.370
Hfo_wOCa+        5.371e-007       0.005  5.371e-007      -6.270
Hfo_wOMg+        3.376e-007       0.003  3.375e-007      -6.472
Hfo_wO-          2.839e-007       0.002  2.839e-007      -6.547
Hfo_wOFeOH       9.483e-008       0.001  9.482e-008      -7.023
Hfo_wH2AsO3      5.699e-009       0.000  5.699e-009      -8.244
Hfo_wSO4-        8.930e-012       0.000  8.930e-012     -11.049
Hfo_wOHSO4-2     7.549e-012       0.000  7.548e-012     -11.122
Hfo_wOBa+        5.429e-012       0.000  5.429e-012     -11.265
Hfo_wOHAsO4-3    1.366e-017       0.000  1.366e-017     -16.865
Hfo_wHAsO4-      1.703e-018       0.000  1.703e-018     -17.769
Hfo_wH2AsO4      1.300e-019       0.000  1.300e-019     -18.886

Mno           
 1.931e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         3.548e-024       0.000  3.548e-024     -23.450
Mno_O3HMn+       5.897e-026       0.000  5.897e-026     -25.229
Mno_O3Ca         2.201e-026       0.000  2.201e-026     -25.657
Mno_O3-2         1.939e-026       0.000  1.939e-026     -25.712
Mno_O3H-         8.078e-028       0.000  8.078e-028     -27.093
Mno_O3Na-        4.053e-028       0.000  4.052e-028     -27.392
Mno_O3HCa+       3.192e-028       0.000  3.192e-028     -27.496
Mno_O3Mg         2.958e-028       0.000  2.958e-028     -27.529
Mno_O3Ba         1.047e-028       0.000  1.047e-028     -27.980
Mno_O3HMg+       2.905e-030       0.000  2.905e-030     -29.537
Mno_O3HBa+       2.716e-030       0.000  2.716e-030     -29.566
Mno_O3HNa        1.575e-030       0.000  1.575e-030     -29.803
Mno_O3H2         2.528e-032       0.000  2.528e-032     -31.597
Mno_O3H3+        2.116e-037       0.000  2.116e-037     -36.674
Mno_O3H3Cl       5.211e-040       0.000  5.211e-040     -39.283

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.252e-007  3.252e-007
Ba               5.454e-007  5.455e-007
C                1.541e-002  1.541e-002
Ca               2.417e-003  2.417e-003
Cl               9.873e-005  9.873e-005
Fe               8.019e-005  8.019e-005
K                1.893e-005  1.893e-005
Mg               8.452e-005  8.453e-005
Mn               4.208e-004  4.208e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.917      Charge balance
                                       pe  =  -3.958      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.670e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.436e-003
                       Total CO2 (mol/kg)  =  7.720e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.928e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.45
                               Iterations  =  42
                                  Total H  = 1.110521e+002
                                  Total O  = 5.552910e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.318e-007  1.210e-007    -6.880    -6.917    -0.037
   OH-                   9.110e-008  8.269e-008    -7.040    -7.083    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.252e-007
   AsS(OH)(HS)-          3.245e-007  2.945e-007    -6.489    -6.531    -0.042
   H3AsO3                7.565e-010  7.580e-010    -9.121    -9.120     0.001
   H2AsO3-               4.885e-012  4.434e-012   -11.311   -11.353    -0.042
   As3S4(HS)2-           6.539e-016  5.936e-016   -15.184   -15.227    -0.042
   H4AsO3+               5.007e-017  4.545e-017   -16.300   -16.342    -0.042
   HAsO3-2               1.077e-019  7.311e-020   -18.968   -19.136    -0.168
   AsO3-3                2.882e-028  1.205e-028   -27.540   -27.919    -0.379
As(5)           2.258e-018
   H2AsO4-               1.280e-018  1.162e-018   -17.893   -17.935    -0.042



   HAsO4-2               9.782e-019  6.641e-019   -18.010   -18.178    -0.168
   AsO4-3                2.937e-023  1.228e-023   -22.532   -22.911    -0.379
   H3AsO4                2.799e-023  2.805e-023   -22.553   -22.552     0.001
Ba              5.454e-007
   Ba+2                  5.246e-007  3.561e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.043e-008  1.854e-008    -7.690    -7.732    -0.042
   BaCO3                 3.865e-010  3.872e-010    -9.413    -9.412     0.001
   BaSO4                 7.458e-012  7.473e-012   -11.127   -11.126     0.001
   BaOH+                 1.098e-013  9.968e-014   -12.959   -13.001    -0.042
C(-4)           7.691e-003
   CH4                   7.691e-003  7.706e-003    -2.114    -2.113     0.001
C(4)            7.720e-003
   HCO3-                 5.965e-003  5.431e-003    -2.224    -2.265    -0.041
   CO2                   1.475e-003  1.478e-003    -2.831    -2.830     0.001
   CaHCO3+               1.201e-004  1.090e-004    -3.920    -3.962    -0.042
   MnHCO3+               1.032e-004  9.369e-005    -3.986    -4.028    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.009e-005  9.156e-006    -4.996    -5.038    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.894e-006  3.535e-006    -5.410    -5.452    -0.042
   CO3-2                 3.062e-006  2.105e-006    -5.514    -5.677    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.010e-007  6.022e-007    -6.221    -6.220     0.001
   MgCO3                 1.115e-007  1.117e-007    -6.953    -6.952     0.001
   BaHCO3+               2.043e-008  1.854e-008    -7.690    -7.732    -0.042
   NaCO3-                8.514e-009  7.728e-009    -8.070    -8.112    -0.042
   BaCO3                 3.865e-010  3.872e-010    -9.413    -9.412     0.001
Ca              2.417e-003
   Ca+2                  2.291e-003  1.574e-003    -2.640    -2.803    -0.163
   CaHCO3+               1.201e-004  1.090e-004    -3.920    -3.962    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.312e-008  1.315e-008    -7.882    -7.881     0.001
   CaOH+                 2.377e-009  2.158e-009    -8.624    -8.666    -0.042
   CaHSO4+               1.027e-014  9.322e-015   -13.988   -14.030    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.941e-005    -4.006    -4.049    -0.043
   MnCl+                 7.767e-008  7.050e-008    -7.110    -7.152    -0.042
   FeCl+                 2.292e-009  2.081e-009    -8.640    -8.682    -0.042
   MnCl2                 2.746e-012  2.751e-012   -11.561   -11.560     0.001
   MnCl3-                7.464e-017  6.775e-017   -16.127   -16.169    -0.042
   FeCl+2                7.054e-025  4.789e-025   -24.152   -24.320    -0.168
   FeCl2+                2.107e-028  1.912e-028   -27.676   -27.718    -0.042
   FeCl3                 1.706e-033  1.710e-033   -32.768   -32.767     0.001
Fe(2)           8.019e-005
   Fe(HS)2               4.408e-005  4.417e-005    -4.356    -4.355     0.001
   Fe+2                  2.483e-005  1.686e-005    -4.605    -4.773    -0.168
   FeHCO3+               1.009e-005  9.156e-006    -4.996    -5.038    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.873e-007  2.608e-007    -6.542    -6.584    -0.042
   FeOH+                 4.851e-008  4.404e-008    -7.314    -7.356    -0.042
   FeCl+                 2.292e-009  2.081e-009    -8.640    -8.682    -0.042
   FeSO4                 1.253e-010  1.255e-010    -9.902    -9.901     0.001
   Fe(OH)2               3.090e-012  3.096e-012   -11.510   -11.509     0.001
   Fe(OH)3-              1.047e-015  9.502e-016   -14.980   -15.022    -0.042
   FeHSO4+               1.100e-016  9.985e-017   -15.959   -16.001    -0.042
Fe(3)           5.623e-014
   Fe(OH)2+              2.850e-014  2.587e-014   -13.545   -13.587    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.285e-016  2.074e-016   -15.641   -15.683    -0.042
   FeOH+2                1.393e-017  9.459e-018   -16.856   -17.024    -0.168
   Fe+3                  4.240e-022  1.774e-022   -21.373   -21.751    -0.379
   FeCl+2                7.054e-025  4.789e-025   -24.152   -24.320    -0.168
   FeSO4+                8.970e-026  8.142e-026   -25.047   -25.089    -0.042
   FeCl2+                2.107e-028  1.912e-028   -27.676   -27.718    -0.042
   Fe(SO4)2-             8.217e-032  7.458e-032   -31.085   -31.127    -0.042
   FeHSO4+2              3.887e-032  2.639e-032   -31.410   -31.579    -0.168
   Fe2(OH)2+4            1.134e-032  2.408e-033   -31.945   -32.618    -0.673



   FeCl3                 1.706e-033  1.710e-033   -32.768   -32.767     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.834   -43.885    -1.051
H(0)            1.705e-009
   H2                    8.526e-010  8.543e-010    -9.069    -9.068     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.559e-012  5.046e-012   -11.255   -11.297    -0.042
Mg              8.452e-005
   Mg+2                  8.052e-005  5.562e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.894e-006  3.535e-006    -5.410    -5.452    -0.042
   MgCO3                 1.115e-007  1.117e-007    -6.953    -6.952     0.001
   MgOH+                 1.838e-009  1.668e-009    -8.736    -8.778    -0.042
   MgSO4                 5.448e-010  5.459e-010    -9.264    -9.263     0.001
Mn(2)           4.208e-004
   Mn+2                  2.851e-004  1.936e-004    -3.545    -3.713    -0.168
   MnHCO3+               1.032e-004  9.369e-005    -3.986    -4.028    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.767e-008  7.050e-008    -7.110    -7.152    -0.042
   MnOH+                 4.528e-008  4.110e-008    -7.344    -7.386    -0.042
   MnSO4                 1.438e-009  1.441e-009    -8.842    -8.841     0.001
   MnCl2                 2.746e-012  2.751e-012   -11.561   -11.560     0.001
   MnCl3-                7.464e-017  6.775e-017   -16.127   -16.169    -0.042
   Mn(OH)3-              1.905e-018  1.729e-018   -17.720   -17.762    -0.042
Mn(3)           1.575e-033
   Mn+3                  1.575e-033  6.589e-034   -32.803   -33.181    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.480   -82.648    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.948   -95.990    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.010e-007  6.022e-007    -6.221    -6.220     0.001
   NaCO3-                8.514e-009  7.728e-009    -8.070    -8.112    -0.042
   NaSO4-                4.558e-011  4.138e-011   -10.341   -10.383    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.244   -74.244     0.001
S(-2)           2.083e-004
   HS-                   5.973e-005  5.422e-005    -4.224    -4.266    -0.042
   H2S                   5.726e-005  5.737e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.408e-005  4.417e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          3.245e-007  2.945e-007    -6.489    -6.531    -0.042
   Fe(HS)3-              2.873e-007  2.608e-007    -6.542    -6.584    -0.042
   S5-2                  1.567e-007  1.138e-007    -6.805    -6.944    -0.139
   S4-2                  9.280e-008  6.642e-008    -7.032    -7.178    -0.145
   S6-2                  8.001e-008  5.892e-008    -7.097    -7.230    -0.133
   S-2                   7.971e-011  5.411e-011   -10.098   -10.267    -0.168
   S3-2                  3.324e-011  2.340e-011   -10.478   -10.631    -0.152
   S2-2                  1.912e-012  1.328e-012   -11.718   -11.877    -0.158
   As3S4(HS)2-           6.539e-016  5.936e-016   -15.184   -15.227    -0.042
S(6)            7.649e-008
   SO4-2                 6.120e-008  4.187e-008    -7.213    -7.378    -0.165
   CaSO4                 1.312e-008  1.315e-008    -7.882    -7.881     0.001
   MnSO4                 1.438e-009  1.441e-009    -8.842    -8.841     0.001
   MgSO4                 5.448e-010  5.459e-010    -9.264    -9.263     0.001
   FeSO4                 1.253e-010  1.255e-010    -9.902    -9.901     0.001
   NaSO4-                4.558e-011  4.138e-011   -10.341   -10.383    -0.042
   BaSO4                 7.458e-012  7.473e-012   -11.127   -11.126     0.001
   KSO4-                 5.559e-012  5.046e-012   -11.255   -11.297    -0.042
   HSO4-                 5.427e-013  4.926e-013   -12.265   -12.307    -0.042
   CaHSO4+               1.027e-014  9.322e-015   -13.988   -14.030    -0.042
   FeHSO4+               1.100e-016  9.985e-017   -15.959   -16.001    -0.042
   FeSO4+                8.970e-026  8.142e-026   -25.047   -25.089    -0.042
   Fe(SO4)2-             8.217e-032  7.458e-032   -31.085   -31.127    -0.042
   FeHSO4+2              3.887e-032  2.639e-032   -31.410   -31.579    -0.168

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.39  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.84  -43.67   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.06  -43.27   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.93  -42.21   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.03  -45.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.94  -12.15   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.79  -88.50   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.25  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.76  -11.09    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.52   16.04   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O



Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.61  -14.79   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.13   -8.56  BaCO3

Reaction step 87.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.740e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.263e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.808e-003 -4.792e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.076e-005  3.076e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.709e-003  4.709e-003
Witherite           -3.56  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.027e-005  Surface charge, eq

Hfo_s         
 2.904e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.304e-006       0.793  2.304e-006      -5.638
Hfo_sOHCa+2      5.310e-007       0.183  5.309e-007      -6.275
Hfo_sOFe+        5.655e-008       0.019  5.655e-008      -7.248
Hfo_sOH2+        8.524e-009       0.003  8.524e-009      -8.069
Hfo_sOH          3.616e-009       0.001  3.616e-009      -8.442
Hfo_sOHBa+2      3.714e-010       0.000  3.714e-010      -9.430
Hfo_sO-          3.514e-011       0.000  3.513e-011     -10.454

Hfo           
 9.027e-005  Surface charge, eq

Hfo_w         
 1.162e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        6.757e-005       0.582  6.757e-005      -4.170
Hfo_wOH          2.866e-005       0.247  2.866e-005      -4.543
Hfo_wOMn+        1.450e-005       0.125  1.450e-005      -4.838
Hfo_wOFe+        4.183e-006       0.036  4.183e-006      -5.378
Hfo_wOCa+        5.268e-007       0.005  5.268e-007      -6.278
Hfo_wOMg+        3.312e-007       0.003  3.312e-007      -6.480
Hfo_wO-          2.785e-007       0.002  2.785e-007      -6.555
Hfo_wOFeOH       9.309e-008       0.001  9.309e-008      -7.031
Hfo_wH2AsO3      5.590e-009       0.000  5.590e-009      -8.253
Hfo_wSO4-        8.646e-012       0.000  8.646e-012     -11.063
Hfo_wOHSO4-2     7.315e-012       0.000  7.315e-012     -11.136
Hfo_wOBa+        5.327e-012       0.000  5.327e-012     -11.274
Hfo_wOHAsO4-3    1.339e-017       0.000  1.339e-017     -16.873
Hfo_wHAsO4-      1.667e-018       0.000  1.667e-018     -17.778
Hfo_wH2AsO4      1.271e-019       0.000  1.271e-019     -18.896

Mno           
 7.624e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.406e-027       0.000  1.406e-027     -26.852
Mno_O3HMn+       2.334e-029       0.000  2.334e-029     -28.632
Mno_O3Ca         8.723e-030       0.000  8.722e-030     -29.059
Mno_O3-2         7.685e-030       0.000  7.684e-030     -29.114
Mno_O3H-         3.199e-031       0.000  3.199e-031     -30.495
Mno_O3Na-        1.606e-031       0.000  1.606e-031     -30.794
Mno_O3HCa+       1.264e-031       0.000  1.264e-031     -30.898
Mno_O3Mg         1.173e-031       0.000  1.173e-031     -30.931
Mno_O3Ba         4.151e-032       0.000  4.151e-032     -31.382
Mno_O3HMg+       1.151e-033       0.000  1.151e-033     -32.939
Mno_O3HBa+       1.076e-033       0.000  1.076e-033     -32.968
Mno_O3HNa        6.239e-034       0.000  6.239e-034     -33.205
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.365e-041       0.000  8.365e-041     -40.078
Mno_O3H3Cl       2.060e-043       0.000  2.060e-043     -42.686

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.253e-007  3.253e-007
Ba               5.455e-007  5.455e-007
C                1.549e-002  1.549e-002
Ca               2.416e-003  2.416e-003
Cl               9.873e-005  9.873e-005
Fe               8.018e-005  8.018e-005
K                1.893e-005  1.893e-005
Mg               8.453e-005  8.453e-005
Mn               4.206e-004  4.206e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.918      Charge balance
                                       pe  =  -3.959      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.667e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.432e-003
                       Total CO2 (mol/kg)  =  7.714e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.909e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.43



                               Iterations  =  33
                                  Total H  = 1.110526e+002
                                  Total O  = 5.552917e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.317e-007  1.209e-007    -6.880    -6.918    -0.037
   OH-                   9.119e-008  8.277e-008    -7.040    -7.082    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.253e-007
   AsS(OH)(HS)-          3.246e-007  2.946e-007    -6.489    -6.531    -0.042
   H3AsO3                7.571e-010  7.586e-010    -9.121    -9.120     0.001
   H2AsO3-               4.893e-012  4.442e-012   -11.310   -11.352    -0.042
   As3S4(HS)2-           6.534e-016  5.931e-016   -15.185   -15.227    -0.042
   H4AsO3+               5.006e-017  4.544e-017   -16.300   -16.343    -0.042
   HAsO3-2               1.080e-019  7.330e-020   -18.967   -19.135    -0.168
   AsO3-3                2.891e-028  1.210e-028   -27.539   -27.917    -0.378
As(5)           2.256e-018
   H2AsO4-               1.278e-018  1.160e-018   -17.894   -17.936    -0.042
   HAsO4-2               9.776e-019  6.637e-019   -18.010   -18.178    -0.168
   AsO4-3                2.938e-023  1.229e-023   -22.532   -22.910    -0.378
   H3AsO4                2.793e-023  2.798e-023   -22.554   -22.553     0.001
Ba              5.455e-007
   Ba+2                  5.246e-007  3.562e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.042e-008  1.853e-008    -7.690    -7.732    -0.042
   BaCO3                 3.866e-010  3.874e-010    -9.413    -9.412     0.001
   BaSO4                 7.375e-012  7.390e-012   -11.132   -11.131     0.001
   BaOH+                 1.099e-013  9.979e-014   -12.959   -13.001    -0.042
C(-4)           7.776e-003
   CH4                   7.776e-003  7.791e-003    -2.109    -2.108     0.001
C(4)            7.714e-003
   HCO3-                 5.961e-003  5.428e-003    -2.225    -2.265    -0.041
   CO2                   1.473e-003  1.476e-003    -2.832    -2.831     0.001
   CaHCO3+               1.200e-004  1.089e-004    -3.921    -3.963    -0.042
   MnHCO3+               1.031e-004  9.361e-005    -3.987    -4.029    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.008e-005  9.148e-006    -4.997    -5.039    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.892e-006  3.533e-006    -5.410    -5.452    -0.042
   CO3-2                 3.063e-006  2.105e-006    -5.514    -5.677    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.007e-007  6.019e-007    -6.221    -6.221     0.001
   MgCO3                 1.115e-007  1.118e-007    -6.953    -6.952     0.001
   BaHCO3+               2.042e-008  1.853e-008    -7.690    -7.732    -0.042
   NaCO3-                8.516e-009  7.730e-009    -8.070    -8.112    -0.042
   BaCO3                 3.866e-010  3.874e-010    -9.413    -9.412     0.001
Ca              2.416e-003
   Ca+2                  2.291e-003  1.573e-003    -2.640    -2.803    -0.163
   CaHCO3+               1.200e-004  1.089e-004    -3.921    -3.963    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.297e-008  1.300e-008    -7.887    -7.886     0.001
   CaOH+                 2.379e-009  2.159e-009    -8.624    -8.666    -0.042
   CaHSO4+               1.014e-014  9.205e-015   -13.994   -14.036    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.941e-005    -4.006    -4.049    -0.043
   MnCl+                 7.764e-008  7.048e-008    -7.110    -7.152    -0.042
   FeCl+                 2.291e-009  2.080e-009    -8.640    -8.682    -0.042
   MnCl2                 2.745e-012  2.751e-012   -11.561   -11.561     0.001
   MnCl3-                7.462e-017  6.774e-017   -16.127   -16.169    -0.042
   FeCl+2                7.034e-025  4.775e-025   -24.153   -24.321    -0.168
   FeCl2+                2.101e-028  1.907e-028   -27.678   -27.720    -0.042
   FeCl3                 1.702e-033  1.705e-033   -32.769   -32.768     0.001
Fe(2)           8.018e-005
   Fe(HS)2               4.409e-005  4.418e-005    -4.356    -4.355     0.001



   Fe+2                  2.482e-005  1.685e-005    -4.605    -4.773    -0.168
   FeHCO3+               1.008e-005  9.148e-006    -4.997    -5.039    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.874e-007  2.609e-007    -6.541    -6.584    -0.042
   FeOH+                 4.854e-008  4.406e-008    -7.314    -7.356    -0.042
   FeCl+                 2.291e-009  2.080e-009    -8.640    -8.682    -0.042
   FeSO4                 1.238e-010  1.241e-010    -9.907    -9.906     0.001
   Fe(OH)2               3.095e-012  3.101e-012   -11.509   -11.509     0.001
   Fe(OH)3-              1.049e-015  9.526e-016   -14.979   -15.021    -0.042
   FeHSO4+               1.086e-016  9.860e-017   -15.964   -16.006    -0.042
Fe(3)           5.620e-014
   Fe(OH)2+              2.848e-014  2.585e-014   -13.545   -13.588    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.287e-016  2.076e-016   -15.641   -15.683    -0.042
   FeOH+2                1.391e-017  9.442e-018   -16.857   -17.025    -0.168
   Fe+3                  4.228e-022  1.769e-022   -21.374   -21.752    -0.378
   FeCl+2                7.034e-025  4.775e-025   -24.153   -24.321    -0.168
   FeSO4+                8.844e-026  8.028e-026   -25.053   -25.095    -0.042
   FeCl2+                2.101e-028  1.907e-028   -27.678   -27.720    -0.042
   Fe(SO4)2-             8.009e-032  7.270e-032   -31.096   -31.138    -0.042
   FeHSO4+2              3.828e-032  2.599e-032   -31.417   -31.585    -0.168
   Fe2(OH)2+4            1.130e-032  2.399e-033   -31.947   -32.620    -0.673
   FeCl3                 1.702e-033  1.705e-033   -32.769   -32.768     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.836   -43.887    -1.051
H(0)            1.711e-009
   H2                    8.553e-010  8.570e-010    -9.068    -9.067     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.497e-012  4.989e-012   -11.260   -11.302    -0.042
Mg              8.453e-005
   Mg+2                  8.052e-005  5.563e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.892e-006  3.533e-006    -5.410    -5.452    -0.042
   MgCO3                 1.115e-007  1.118e-007    -6.953    -6.952     0.001
   MgOH+                 1.840e-009  1.670e-009    -8.735    -8.777    -0.042
   MgSO4                 5.388e-010  5.398e-010    -9.269    -9.268     0.001
Mn(2)           4.206e-004
   Mn+2                  2.850e-004  1.935e-004    -3.545    -3.713    -0.168
   MnHCO3+               1.031e-004  9.361e-005    -3.987    -4.029    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.764e-008  7.048e-008    -7.110    -7.152    -0.042
   MnOH+                 4.530e-008  4.112e-008    -7.344    -7.386    -0.042
   MnSO4                 1.422e-009  1.424e-009    -8.847    -8.846     0.001
   MnCl2                 2.745e-012  2.751e-012   -11.561   -11.561     0.001
   MnCl3-                7.462e-017  6.774e-017   -16.127   -16.169    -0.042
   Mn(OH)3-              1.910e-018  1.733e-018   -17.719   -17.761    -0.042
Mn(3)           1.571e-033
   Mn+3                  1.571e-033  6.571e-034   -32.804   -33.182    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.481   -82.650    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.951   -95.993    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.007e-007  6.019e-007    -6.221    -6.221     0.001
   NaCO3-                8.516e-009  7.730e-009    -8.070    -8.112    -0.042
   NaSO4-                4.507e-011  4.091e-011   -10.346   -10.388    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.247   -74.246     0.001
S(-2)           2.083e-004
   HS-                   5.975e-005  5.423e-005    -4.224    -4.266    -0.042
   H2S                   5.722e-005  5.733e-005    -4.242    -4.242     0.001
   Fe(HS)2               4.409e-005  4.418e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          3.246e-007  2.946e-007    -6.489    -6.531    -0.042
   Fe(HS)3-              2.874e-007  2.609e-007    -6.541    -6.584    -0.042
   S5-2                  1.569e-007  1.140e-007    -6.804    -6.943    -0.139
   S4-2                  9.291e-008  6.650e-008    -7.032    -7.177    -0.145
   S6-2                  8.010e-008  5.899e-008    -7.096    -7.229    -0.133



   S-2                   7.980e-011  5.418e-011   -10.098   -10.266    -0.168
   S3-2                  3.328e-011  2.343e-011   -10.478   -10.630    -0.152
   S2-2                  1.914e-012  1.330e-012   -11.718   -11.876    -0.158
   As3S4(HS)2-           6.534e-016  5.931e-016   -15.185   -15.227    -0.042
S(6)            7.562e-008
   SO4-2                 6.051e-008  4.140e-008    -7.218    -7.383    -0.165
   CaSO4                 1.297e-008  1.300e-008    -7.887    -7.886     0.001
   MnSO4                 1.422e-009  1.424e-009    -8.847    -8.846     0.001
   MgSO4                 5.388e-010  5.398e-010    -9.269    -9.268     0.001
   FeSO4                 1.238e-010  1.241e-010    -9.907    -9.906     0.001
   NaSO4-                4.507e-011  4.091e-011   -10.346   -10.388    -0.042
   BaSO4                 7.375e-012  7.390e-012   -11.132   -11.131     0.001
   KSO4-                 5.497e-012  4.989e-012   -11.260   -11.302    -0.042
   HSO4-                 5.361e-013  4.866e-013   -12.271   -12.313    -0.042
   CaHSO4+               1.014e-014  9.205e-015   -13.994   -14.036    -0.042
   FeHSO4+               1.086e-016  9.860e-017   -15.964   -16.006    -0.042
   FeSO4+                8.844e-026  8.028e-026   -25.053   -25.095    -0.042
   Fe(SO4)2-             8.009e-032  7.270e-032   -31.096   -31.138    -0.042
   FeHSO4+2              3.828e-032  2.599e-032   -31.417   -31.585    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.11    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.46  -18.00  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.15   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.85  -43.68   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.07  -43.28   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.94  -42.22   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.05  -45.44   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4



Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.80  -88.51   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.77  -11.10    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.04   42.56  MnO2
O2(g)           -71.35  -74.25   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.18  -15.03  S
Thenardite      -14.61  -14.79   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.13   -8.56  BaCO3

Reaction step 88.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.760e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.262e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.688e-003 -4.912e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.129e-005  3.129e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.829e-003  4.829e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------



Hfo           
 8.839e-005  Surface charge, eq

Hfo_s         
 2.844e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.257e-006       0.793  2.257e-006      -5.647
Hfo_sOHCa+2      5.196e-007       0.183  5.196e-007      -6.284
Hfo_sOFe+        5.539e-008       0.019  5.539e-008      -7.257
Hfo_sOH2+        8.337e-009       0.003  8.337e-009      -8.079
Hfo_sOH          3.540e-009       0.001  3.539e-009      -8.451
Hfo_sOHBa+2      3.636e-010       0.000  3.636e-010      -9.439
Hfo_sO-          3.443e-011       0.000  3.443e-011     -10.463

Hfo           
 8.839e-005  Surface charge, eq

Hfo_w         
 1.138e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.614e-005       0.581  6.614e-005      -4.180
Hfo_wOH          2.808e-005       0.247  2.808e-005      -4.552
Hfo_wOMn+        1.422e-005       0.125  1.422e-005      -4.847
Hfo_wOFe+        4.101e-006       0.036  4.101e-006      -5.387
Hfo_wOCa+        5.165e-007       0.005  5.165e-007      -6.287
Hfo_wOMg+        3.249e-007       0.003  3.249e-007      -6.488
Hfo_wO-          2.731e-007       0.002  2.731e-007      -6.564
Hfo_wOFeOH       9.135e-008       0.001  9.135e-008      -7.039
Hfo_wH2AsO3      5.481e-009       0.000  5.481e-009      -8.261
Hfo_wSO4-        8.369e-012       0.000  8.369e-012     -11.077
Hfo_wOHSO4-2     7.087e-012       0.000  7.087e-012     -11.150
Hfo_wOBa+        5.225e-012       0.000  5.225e-012     -11.282
Hfo_wOHAsO4-3    1.313e-017       0.000  1.312e-017     -16.882
Hfo_wHAsO4-      1.631e-018       0.000  1.631e-018     -17.788
Hfo_wH2AsO4      1.243e-019       0.000  1.243e-019     -18.906

Mno           
 1.885e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.488e-029       0.000  3.488e-029     -28.457
Mno_O3HMn+       5.787e-031       0.000  5.787e-031     -30.238
Mno_O3Ca         2.164e-031       0.000  2.164e-031     -30.665
Mno_O3-2         1.907e-031       0.000  1.907e-031     -30.720
Mno_O3H-         7.932e-033       0.000  7.932e-033     -32.101
Mno_O3Na-        3.987e-033       0.000  3.987e-033     -32.399
Mno_O3HCa+       3.133e-033       0.000  3.133e-033     -32.504
Mno_O3Mg         2.911e-033       0.000  2.911e-033     -32.536
Mno_O3Ba         1.030e-033       0.000  1.030e-033     -32.987
Mno_O3HMg+       2.853e-035       0.000  2.853e-035     -34.545
Mno_O3HBa+       2.667e-035       0.000  2.667e-035     -34.574
Mno_O3HNa        1.547e-035       0.000  1.547e-035     -34.811
Mno_O3H2         2.477e-037       0.000  2.477e-037     -36.606
Mno_O3H3+        2.070e-042       0.000  2.070e-042     -41.684
Mno_O3H3Cl       5.098e-045       0.000  5.098e-045     -44.293

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.255e-007  3.255e-007
Ba               5.455e-007  5.455e-007



C                1.557e-002  1.557e-002
Ca               2.415e-003  2.415e-003
Cl               9.873e-005  9.873e-005
Fe               8.017e-005  8.017e-005
K                1.893e-005  1.893e-005
Mg               8.454e-005  8.454e-005
Mn               4.204e-004  4.204e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.918      Charge balance
                                       pe  =  -3.960      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.663e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.428e-003
                       Total CO2 (mol/kg)  =  7.707e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.890e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.42
                               Iterations  =  34
                                  Total H  = 1.110531e+002
                                  Total O  = 5.552925e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.316e-007  1.208e-007    -6.881    -6.918    -0.037
   OH-                   9.127e-008  8.285e-008    -7.040    -7.082    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.255e-007
   AsS(OH)(HS)-          3.247e-007  2.947e-007    -6.489    -6.531    -0.042
   H3AsO3                7.577e-010  7.592e-010    -9.121    -9.120     0.001
   H2AsO3-               4.902e-012  4.449e-012   -11.310   -11.352    -0.042
   As3S4(HS)2-           6.529e-016  5.926e-016   -15.185   -15.227    -0.042
   H4AsO3+               5.005e-017  4.544e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.082e-019  7.349e-020   -18.966   -19.134    -0.168
   AsO3-3                2.901e-028  1.214e-028   -27.537   -27.916    -0.378
As(5)           2.253e-018
   H2AsO4-               1.276e-018  1.158e-018   -17.894   -17.936    -0.042
   HAsO4-2               9.771e-019  6.634e-019   -18.010   -18.178    -0.168
   AsO4-3                2.938e-023  1.229e-023   -22.532   -22.910    -0.378
   H3AsO4                2.786e-023  2.792e-023   -22.555   -22.554     0.001
Ba              5.455e-007
   Ba+2                  5.247e-007  3.562e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.040e-008  1.852e-008    -7.690    -7.732    -0.042
   BaCO3                 3.868e-010  3.875e-010    -9.413    -9.412     0.001
   BaSO4                 7.293e-012  7.308e-012   -11.137   -11.136     0.001
   BaOH+                 1.100e-013  9.989e-014   -12.958   -13.000    -0.042
C(-4)           7.861e-003
   CH4                   7.861e-003  7.877e-003    -2.105    -2.104     0.001
C(4)            7.707e-003
   HCO3-                 5.957e-003  5.424e-003    -2.225    -2.266    -0.041
   CO2                   1.471e-003  1.474e-003    -2.832    -2.832     0.001
   CaHCO3+               1.199e-004  1.088e-004    -3.921    -3.963    -0.042
   MnHCO3+               1.030e-004  9.352e-005    -3.987    -4.029    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.007e-005  9.139e-006    -4.997    -5.039    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.890e-006  3.531e-006    -5.410    -5.452    -0.042
   CO3-2                 3.063e-006  2.106e-006    -5.514    -5.677    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                6.003e-007  6.015e-007    -6.222    -6.221     0.001



   MgCO3                 1.116e-007  1.118e-007    -6.952    -6.952     0.001
   BaHCO3+               2.040e-008  1.852e-008    -7.690    -7.732    -0.042
   NaCO3-                8.518e-009  7.732e-009    -8.070    -8.112    -0.042
   BaCO3                 3.868e-010  3.875e-010    -9.413    -9.412     0.001
Ca              2.415e-003
   Ca+2                  2.290e-003  1.573e-003    -2.640    -2.803    -0.163
   CaHCO3+               1.199e-004  1.088e-004    -3.921    -3.963    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.282e-008  1.285e-008    -7.892    -7.891     0.001
   CaOH+                 2.380e-009  2.160e-009    -8.623    -8.665    -0.042
   CaHSO4+               1.002e-014  9.091e-015   -13.999   -14.041    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.941e-005    -4.006    -4.049    -0.043
   MnCl+                 7.762e-008  7.046e-008    -7.110    -7.152    -0.042
   FeCl+                 2.291e-009  2.079e-009    -8.640    -8.682    -0.042
   MnCl2                 2.745e-012  2.750e-012   -11.562   -11.561     0.001
   MnCl3-                7.460e-017  6.772e-017   -16.127   -16.169    -0.042
   FeCl+2                7.015e-025  4.762e-025   -24.154   -24.322    -0.168
   FeCl2+                2.095e-028  1.902e-028   -27.679   -27.721    -0.042
   FeCl3                 1.697e-033  1.701e-033   -32.770   -32.769     0.001
Fe(2)           8.017e-005
   Fe(HS)2               4.410e-005  4.419e-005    -4.356    -4.355     0.001
   Fe+2                  2.482e-005  1.685e-005    -4.605    -4.773    -0.168
   FeHCO3+               1.007e-005  9.139e-006    -4.997    -5.039    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.876e-007  2.610e-007    -6.541    -6.583    -0.042
   FeOH+                 4.857e-008  4.409e-008    -7.314    -7.356    -0.042
   FeCl+                 2.291e-009  2.079e-009    -8.640    -8.682    -0.042
   FeSO4                 1.224e-010  1.226e-010    -9.912    -9.911     0.001
   Fe(OH)2               3.100e-012  3.106e-012   -11.509   -11.508     0.001
   Fe(OH)3-              1.052e-015  9.549e-016   -14.978   -15.020    -0.042
   FeHSO4+               1.073e-016  9.738e-017   -15.969   -16.012    -0.042
Fe(3)           5.617e-014
   Fe(OH)2+              2.845e-014  2.583e-014   -13.546   -13.588    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.289e-016  2.078e-016   -15.640   -15.682    -0.042
   FeOH+2                1.388e-017  9.424e-018   -16.858   -17.026    -0.168
   Fe+3                  4.215e-022  1.764e-022   -21.375   -21.754    -0.378
   FeCl+2                7.015e-025  4.762e-025   -24.154   -24.322    -0.168
   FeSO4+                8.721e-026  7.916e-026   -25.059   -25.101    -0.042
   FeCl2+                2.095e-028  1.902e-028   -27.679   -27.721    -0.042
   Fe(SO4)2-             7.810e-032  7.089e-032   -31.107   -31.149    -0.042
   FeHSO4+2              3.772e-032  2.561e-032   -31.423   -31.592    -0.168
   Fe2(OH)2+4            1.125e-032  2.391e-033   -31.949   -32.621    -0.673
   FeCl3                 1.697e-033  1.701e-033   -32.770   -32.769     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.838   -43.889    -1.051
H(0)            1.716e-009
   H2                    8.580e-010  8.597e-010    -9.067    -9.066     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.435e-012  4.934e-012   -11.265   -11.307    -0.042
Mg              8.454e-005
   Mg+2                  8.053e-005  5.564e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.890e-006  3.531e-006    -5.410    -5.452    -0.042
   MgCO3                 1.116e-007  1.118e-007    -6.952    -6.952     0.001
   MgOH+                 1.842e-009  1.672e-009    -8.735    -8.777    -0.042
   MgSO4                 5.328e-010  5.339e-010    -9.273    -9.273     0.001
Mn(2)           4.204e-004
   Mn+2                  2.849e-004  1.934e-004    -3.545    -3.713    -0.168
   MnHCO3+               1.030e-004  9.352e-005    -3.987    -4.029    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.762e-008  7.046e-008    -7.110    -7.152    -0.042
   MnOH+                 4.533e-008  4.115e-008    -7.344    -7.386    -0.042
   MnSO4                 1.405e-009  1.408e-009    -8.852    -8.851     0.001
   MnCl2                 2.745e-012  2.750e-012   -11.562   -11.561     0.001
   MnCl3-                7.460e-017  6.772e-017   -16.127   -16.169    -0.042
   Mn(OH)3-              1.914e-018  1.738e-018   -17.718   -17.760    -0.042



Mn(3)           1.566e-033
   Mn+3                  1.566e-033  6.553e-034   -32.805   -33.184    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.483   -82.651    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.953   -95.995    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.003e-007  6.015e-007    -6.222    -6.221     0.001
   NaCO3-                8.518e-009  7.732e-009    -8.070    -8.112    -0.042
   NaSO4-                4.456e-011  4.045e-011   -10.351   -10.393    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.250   -74.249     0.001
S(-2)           2.083e-004
   HS-                   5.976e-005  5.425e-005    -4.224    -4.266    -0.042
   H2S                   5.718e-005  5.729e-005    -4.243    -4.242     0.001
   Fe(HS)2               4.410e-005  4.419e-005    -4.356    -4.355     0.001
   AsS(OH)(HS)-          3.247e-007  2.947e-007    -6.489    -6.531    -0.042
   Fe(HS)3-              2.876e-007  2.610e-007    -6.541    -6.583    -0.042
   S5-2                  1.571e-007  1.141e-007    -6.804    -6.943    -0.139
   S4-2                  9.301e-008  6.658e-008    -7.031    -7.177    -0.145
   S6-2                  8.019e-008  5.906e-008    -7.096    -7.229    -0.133
   S-2                   7.989e-011  5.424e-011   -10.098   -10.266    -0.168
   S3-2                  3.332e-011  2.346e-011   -10.477   -10.630    -0.152
   S2-2                  1.916e-012  1.331e-012   -11.717   -11.876    -0.158
   As3S4(HS)2-           6.529e-016  5.926e-016   -15.185   -15.227    -0.042
S(6)            7.477e-008
   SO4-2                 5.983e-008  4.093e-008    -7.223    -7.388    -0.165
   CaSO4                 1.282e-008  1.285e-008    -7.892    -7.891     0.001
   MnSO4                 1.405e-009  1.408e-009    -8.852    -8.851     0.001
   MgSO4                 5.328e-010  5.339e-010    -9.273    -9.273     0.001
   FeSO4                 1.224e-010  1.226e-010    -9.912    -9.911     0.001
   NaSO4-                4.456e-011  4.045e-011   -10.351   -10.393    -0.042
   BaSO4                 7.293e-012  7.308e-012   -11.137   -11.136     0.001
   KSO4-                 5.435e-012  4.934e-012   -11.265   -11.307    -0.042
   HSO4-                 5.296e-013  4.807e-013   -12.276   -12.318    -0.042
   CaHSO4+               1.002e-014  9.091e-015   -13.999   -14.041    -0.042
   FeHSO4+               1.073e-016  9.738e-017   -15.969   -16.012    -0.042
   FeSO4+                8.721e-026  7.916e-026   -25.059   -25.101    -0.042
   Fe(SO4)2-             7.810e-032  7.089e-032   -31.107   -31.149    -0.042
   FeHSO4+2              3.772e-032  2.561e-032   -31.423   -31.592    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3



Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.31  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.14   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.86  -43.69   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.09  -43.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.95  -42.23   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.06  -45.45   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.82  -88.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.77  -11.10    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 89.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.780e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.261e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.568e-003 -5.032e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.182e-005  3.182e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  4.949e-003  4.949e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.652e-005  Surface charge, eq

Hfo_s         
 2.784e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.209e-006       0.794  2.209e-006      -5.656
Hfo_sOHCa+2      5.083e-007       0.183  5.083e-007      -6.294
Hfo_sOFe+        5.424e-008       0.019  5.423e-008      -7.266
Hfo_sOH2+        8.150e-009       0.003  8.150e-009      -8.089
Hfo_sOH          3.463e-009       0.001  3.463e-009      -8.461
Hfo_sOHBa+2      3.558e-010       0.000  3.558e-010      -9.449
Hfo_sO-          3.372e-011       0.000  3.372e-011     -10.472

Hfo           
 8.652e-005  Surface charge, eq

Hfo_w         
 1.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.472e-005       0.581  6.471e-005      -4.189
Hfo_wOH          2.750e-005       0.247  2.750e-005      -4.561
Hfo_wOMn+        1.394e-005       0.125  1.394e-005      -4.856
Hfo_wOFe+        4.019e-006       0.036  4.019e-006      -5.396
Hfo_wOCa+        5.062e-007       0.005  5.062e-007      -6.296
Hfo_wOMg+        3.185e-007       0.003  3.185e-007      -6.497
Hfo_wO-          2.677e-007       0.002  2.677e-007      -6.572
Hfo_wOFeOH       8.960e-008       0.001  8.960e-008      -7.048
Hfo_wH2AsO3      5.372e-009       0.000  5.372e-009      -8.270
Hfo_wSO4-        8.098e-012       0.000  8.098e-012     -11.092
Hfo_wOHSO4-2     6.864e-012       0.000  6.864e-012     -11.163
Hfo_wOBa+        5.122e-012       0.000  5.122e-012     -11.291
Hfo_wOHAsO4-3    1.286e-017       0.000  1.286e-017     -16.891
Hfo_wHAsO4-      1.595e-018       0.000  1.595e-018     -17.797
Hfo_wH2AsO4      1.214e-019       0.000  1.214e-019     -18.916

Mno           
 2.100e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         3.897e-024       0.000  3.897e-024     -23.409
Mno_O3HMn+       6.461e-026       0.000  6.460e-026     -25.190
Mno_O3Ca         2.418e-026       0.000  2.418e-026     -25.616
Mno_O3-2         2.132e-026       0.000  2.132e-026     -25.671
Mno_O3H-         8.858e-028       0.000  8.858e-028     -27.053
Mno_O3Na-        4.456e-028       0.000  4.456e-028     -27.351
Mno_O3HCa+       3.498e-028       0.000  3.497e-028     -27.456
Mno_O3Mg         3.254e-028       0.000  3.254e-028     -27.488
Mno_O3Ba         1.152e-028       0.000  1.152e-028     -27.939
Mno_O3HMg+       3.187e-030       0.000  3.187e-030     -29.497
Mno_O3HBa+       2.979e-030       0.000  2.979e-030     -29.526
Mno_O3HNa        1.728e-030       0.000  1.728e-030     -29.763
Mno_O3H2         2.764e-032       0.000  2.764e-032     -31.558
Mno_O3H3+        2.308e-037       0.000  2.308e-037     -36.637
Mno_O3H3Cl       5.683e-040       0.000  5.683e-040     -39.245

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.256e-007  3.256e-007
Ba               5.455e-007  5.455e-007
C                1.565e-002  1.565e-002
Ca               2.414e-003  2.414e-003
Cl               9.873e-005  9.873e-005
Fe               8.017e-005  8.017e-005
K                1.893e-005  1.893e-005
Mg               8.454e-005  8.454e-005
Mn               4.202e-004  4.202e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.918      Charge balance
                                       pe  =  -3.961      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.659e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.424e-003
                       Total CO2 (mol/kg)  =  7.701e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.871e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.40
                               Iterations  =  34
                                  Total H  = 1.110536e+002
                                  Total O  = 5.552932e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.315e-007  1.207e-007    -6.881    -6.918    -0.037
   OH-                   9.135e-008  8.292e-008    -7.039    -7.081    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.256e-007
   AsS(OH)(HS)-          3.248e-007  2.948e-007    -6.488    -6.530    -0.042
   H3AsO3                7.582e-010  7.597e-010    -9.120    -9.119     0.001
   H2AsO3-               4.910e-012  4.457e-012   -11.309   -11.351    -0.042
   As3S4(HS)2-           6.524e-016  5.922e-016   -15.185   -15.228    -0.042
   H4AsO3+               5.005e-017  4.543e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.085e-019  7.368e-020   -18.965   -19.133    -0.168
   AsO3-3                2.911e-028  1.218e-028   -27.536   -27.914    -0.378
As(5)           2.251e-018
   H2AsO4-               1.274e-018  1.157e-018   -17.895   -17.937    -0.042
   HAsO4-2               9.765e-019  6.630e-019   -18.010   -18.178    -0.168



   AsO4-3                2.939e-023  1.230e-023   -22.532   -22.910    -0.378
   H3AsO4                2.780e-023  2.785e-023   -22.556   -22.555     0.001
Ba              5.455e-007
   Ba+2                  5.247e-007  3.563e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.039e-008  1.851e-008    -7.691    -7.733    -0.042
   BaCO3                 3.869e-010  3.877e-010    -9.412    -9.412     0.001
   BaSO4                 7.213e-012  7.228e-012   -11.142   -11.141     0.001
   BaOH+                 1.102e-013  9.999e-014   -12.958   -13.000    -0.042
C(-4)           7.946e-003
   CH4                   7.946e-003  7.962e-003    -2.100    -2.099     0.001
C(4)            7.701e-003
   HCO3-                 5.953e-003  5.421e-003    -2.225    -2.266    -0.041
   CO2                   1.469e-003  1.471e-003    -2.833    -2.832     0.001
   CaHCO3+               1.198e-004  1.087e-004    -3.922    -3.964    -0.042
   MnHCO3+               1.029e-004  9.344e-005    -3.987    -4.029    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.006e-005  9.131e-006    -4.997    -5.039    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.888e-006  3.530e-006    -5.410    -5.452    -0.042
   CO3-2                 3.064e-006  2.106e-006    -5.514    -5.676    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.999e-007  6.011e-007    -6.222    -6.221     0.001
   MgCO3                 1.116e-007  1.119e-007    -6.952    -6.951     0.001
   BaHCO3+               2.039e-008  1.851e-008    -7.691    -7.733    -0.042
   NaCO3-                8.521e-009  7.735e-009    -8.070    -8.112    -0.042
   BaCO3                 3.869e-010  3.877e-010    -9.412    -9.412     0.001
Ca              2.414e-003
   Ca+2                  2.289e-003  1.573e-003    -2.640    -2.803    -0.163
   CaHCO3+               1.198e-004  1.087e-004    -3.922    -3.964    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.268e-008  1.270e-008    -7.897    -7.896     0.001
   CaOH+                 2.381e-009  2.162e-009    -8.623    -8.665    -0.042
   CaHSO4+               9.893e-015  8.980e-015   -14.005   -14.047    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.941e-005    -4.006    -4.049    -0.043
   MnCl+                 7.760e-008  7.044e-008    -7.110    -7.152    -0.042
   FeCl+                 2.290e-009  2.079e-009    -8.640    -8.682    -0.042
   MnCl2                 2.744e-012  2.749e-012   -11.562   -11.561     0.001
   MnCl3-                7.459e-017  6.771e-017   -16.127   -16.169    -0.042
   FeCl+2                6.995e-025  4.750e-025   -24.155   -24.323    -0.168
   FeCl2+                2.090e-028  1.897e-028   -27.680   -27.722    -0.042
   FeCl3                 1.693e-033  1.696e-033   -32.771   -32.771     0.001
Fe(2)           8.017e-005
   Fe(HS)2               4.411e-005  4.420e-005    -4.355    -4.355     0.001
   Fe+2                  2.481e-005  1.684e-005    -4.605    -4.774    -0.168
   FeHCO3+               1.006e-005  9.131e-006    -4.997    -5.039    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.877e-007  2.612e-007    -6.541    -6.583    -0.042
   FeOH+                 4.860e-008  4.412e-008    -7.313    -7.355    -0.042
   FeCl+                 2.290e-009  2.079e-009    -8.640    -8.682    -0.042
   FeSO4                 1.210e-010  1.212e-010    -9.917    -9.916     0.001
   Fe(OH)2               3.104e-012  3.111e-012   -11.508   -11.507     0.001
   Fe(OH)3-              1.055e-015  9.573e-016   -14.977   -15.019    -0.042
   FeHSO4+               1.060e-016  9.619e-017   -15.975   -16.017    -0.042
Fe(3)           5.615e-014
   Fe(OH)2+              2.842e-014  2.580e-014   -13.546   -13.588    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.291e-016  2.080e-016   -15.640   -15.682    -0.042
   FeOH+2                1.385e-017  9.407e-018   -16.858   -17.027    -0.168
   Fe+3                  4.203e-022  1.759e-022   -21.376   -21.755    -0.378
   FeCl+2                6.995e-025  4.750e-025   -24.155   -24.323    -0.168
   FeSO4+                8.601e-026  7.807e-026   -25.065   -25.108    -0.042
   FeCl2+                2.090e-028  1.897e-028   -27.680   -27.722    -0.042
   Fe(SO4)2-             7.617e-032  6.914e-032   -31.118   -31.160    -0.042
   FeHSO4+2              3.716e-032  2.523e-032   -31.430   -31.598    -0.168
   Fe2(OH)2+4            1.121e-032  2.382e-033   -31.951   -32.623    -0.673
   FeCl3                 1.693e-033  1.696e-033   -32.771   -32.771     0.001



   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.841   -43.891    -1.051
H(0)            1.721e-009
   H2                    8.606e-010  8.623e-010    -9.065    -9.064     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.375e-012  4.879e-012   -11.270   -11.312    -0.042
Mg              8.454e-005
   Mg+2                  8.054e-005  5.565e-005    -4.094    -4.255    -0.161
   MgHCO3+               3.888e-006  3.530e-006    -5.410    -5.452    -0.042
   MgCO3                 1.116e-007  1.119e-007    -6.952    -6.951     0.001
   MgOH+                 1.844e-009  1.674e-009    -8.734    -8.776    -0.042
   MgSO4                 5.270e-010  5.281e-010    -9.278    -9.277     0.001
Mn(2)           4.202e-004
   Mn+2                  2.848e-004  1.934e-004    -3.545    -3.714    -0.168
   MnHCO3+               1.029e-004  9.344e-005    -3.987    -4.029    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.760e-008  7.044e-008    -7.110    -7.152    -0.042
   MnOH+                 4.536e-008  4.118e-008    -7.343    -7.385    -0.042
   MnSO4                 1.389e-009  1.392e-009    -8.857    -8.856     0.001
   MnCl2                 2.744e-012  2.749e-012   -11.562   -11.561     0.001
   MnCl3-                7.459e-017  6.771e-017   -16.127   -16.169    -0.042
   Mn(OH)3-              1.919e-018  1.742e-018   -17.717   -17.759    -0.042
Mn(3)           1.562e-033
   Mn+3                  1.562e-033  6.535e-034   -32.806   -33.185    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.484   -82.652    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.955   -95.997    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.999e-007  6.011e-007    -6.222    -6.221     0.001
   NaCO3-                8.521e-009  7.735e-009    -8.070    -8.112    -0.042
   NaSO4-                4.407e-011  4.001e-011   -10.356   -10.398    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.252   -74.252     0.001
S(-2)           2.083e-004
   HS-                   5.977e-005  5.426e-005    -4.223    -4.266    -0.042
   H2S                   5.714e-005  5.726e-005    -4.243    -4.242     0.001
   Fe(HS)2               4.411e-005  4.420e-005    -4.355    -4.355     0.001
   AsS(OH)(HS)-          3.248e-007  2.948e-007    -6.488    -6.530    -0.042
   Fe(HS)3-              2.877e-007  2.612e-007    -6.541    -6.583    -0.042
   S5-2                  1.572e-007  1.142e-007    -6.803    -6.942    -0.139
   S4-2                  9.312e-008  6.665e-008    -7.031    -7.176    -0.145
   S6-2                  8.028e-008  5.913e-008    -7.095    -7.228    -0.133
   S-2                   7.998e-011  5.430e-011   -10.097   -10.265    -0.168
   S3-2                  3.335e-011  2.349e-011   -10.477   -10.629    -0.152
   S2-2                  1.919e-012  1.333e-012   -11.717   -11.875    -0.158
   As3S4(HS)2-           6.524e-016  5.922e-016   -15.185   -15.228    -0.042
S(6)            7.393e-008
   SO4-2                 5.916e-008  4.048e-008    -7.228    -7.393    -0.165
   CaSO4                 1.268e-008  1.270e-008    -7.897    -7.896     0.001
   MnSO4                 1.389e-009  1.392e-009    -8.857    -8.856     0.001
   MgSO4                 5.270e-010  5.281e-010    -9.278    -9.277     0.001
   FeSO4                 1.210e-010  1.212e-010    -9.917    -9.916     0.001
   NaSO4-                4.407e-011  4.001e-011   -10.356   -10.398    -0.042
   BaSO4                 7.213e-012  7.228e-012   -11.142   -11.141     0.001
   KSO4-                 5.375e-012  4.879e-012   -11.270   -11.312    -0.042
   HSO4-                 5.232e-013  4.750e-013   -12.281   -12.323    -0.042
   CaHSO4+               9.893e-015  8.980e-015   -14.005   -14.047    -0.042
   FeHSO4+               1.060e-016  9.619e-017   -15.975   -16.017    -0.042
   FeSO4+                8.601e-026  7.807e-026   -25.065   -25.108    -0.042
   Fe(SO4)2-             7.617e-032  6.914e-032   -31.118   -31.160    -0.042
   FeHSO4+2              3.716e-032  2.523e-032   -31.430   -31.598    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.14   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.87  -43.70   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.10  -43.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.97  -42.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.84  -88.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.78  -11.11    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3



Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 90.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.56   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.260e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.448e-003 -5.152e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.234e-005  3.234e-005
Siderite(d)(3)      -0.00  -10.45  -10.45   0.000e+000  5.069e-003  5.069e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.464e-005  Surface charge, eq

Hfo_s         
 2.724e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.162e-006       0.794  2.162e-006      -5.665
Hfo_sOHCa+2      4.970e-007       0.182  4.970e-007      -6.304
Hfo_sOFe+        5.308e-008       0.019  5.308e-008      -7.275
Hfo_sOH2+        7.964e-009       0.003  7.964e-009      -8.099
Hfo_sOH          3.387e-009       0.001  3.387e-009      -8.470
Hfo_sOHBa+2      3.481e-010       0.000  3.481e-010      -9.458
Hfo_sO-          3.301e-011       0.000  3.300e-011     -10.481

Hfo           
 8.464e-005  Surface charge, eq

Hfo_w         
 1.090e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.329e-005       0.581  6.329e-005      -4.199



Hfo_wOH          2.692e-005       0.247  2.692e-005      -4.570
Hfo_wOMn+        1.365e-005       0.125  1.365e-005      -4.865
Hfo_wOFe+        3.937e-006       0.036  3.937e-006      -5.405
Hfo_wOCa+        4.958e-007       0.005  4.958e-007      -6.305
Hfo_wOMg+        3.121e-007       0.003  3.121e-007      -6.506
Hfo_wO-          2.623e-007       0.002  2.623e-007      -6.581
Hfo_wOFeOH       8.785e-008       0.001  8.784e-008      -7.056
Hfo_wH2AsO3      5.263e-009       0.000  5.263e-009      -8.279
Hfo_wSO4-        7.833e-012       0.000  7.833e-012     -11.106
Hfo_wOHSO4-2     6.646e-012       0.000  6.645e-012     -11.177
Hfo_wOBa+        5.019e-012       0.000  5.019e-012     -11.299
Hfo_wOHAsO4-3    1.259e-017       0.000  1.259e-017     -16.900
Hfo_wHAsO4-      1.559e-018       0.000  1.559e-018     -17.807
Hfo_wH2AsO4      1.186e-019       0.000  1.186e-019     -18.926

Mno           
 7.583e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.412e-027       0.000  1.412e-027     -26.850
Mno_O3HMn+       2.339e-029       0.000  2.339e-029     -28.631
Mno_O3Ca         8.763e-030       0.000  8.763e-030     -29.057
Mno_O3-2         7.726e-030       0.000  7.726e-030     -29.112
Mno_O3H-         3.208e-031       0.000  3.208e-031     -30.494
Mno_O3Na-        1.615e-031       0.000  1.615e-031     -30.792
Mno_O3HCa+       1.266e-031       0.000  1.266e-031     -30.898
Mno_O3Mg         1.180e-031       0.000  1.180e-031     -30.928
Mno_O3Ba         4.175e-032       0.000  4.175e-032     -31.379
Mno_O3HMg+       1.154e-033       0.000  1.154e-033     -32.938
Mno_O3HBa+       1.079e-033       0.000  1.079e-033     -32.967
Mno_O3HNa        6.256e-034       0.000  6.256e-034     -33.204
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.342e-041       0.000  8.342e-041     -40.079
Mno_O3H3Cl       2.054e-043       0.000  2.054e-043     -42.687

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.257e-007  3.257e-007
Ba               5.455e-007  5.455e-007
C                1.573e-002  1.573e-002
Ca               2.413e-003  2.413e-003
Cl               9.873e-005  9.873e-005
Fe               8.016e-005  8.016e-005
K                1.893e-005  1.893e-005
Mg               8.455e-005  8.455e-005
Mn               4.200e-004  4.200e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.919      Charge balance
                                       pe  =  -3.962      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.655e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.420e-003
                       Total CO2 (mol/kg)  =  7.695e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.853e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.39
                               Iterations  =  35



                                  Total H  = 1.110541e+002
                                  Total O  = 5.552940e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.314e-007  1.206e-007    -6.882    -6.919    -0.037
   OH-                   9.143e-008  8.300e-008    -7.039    -7.081    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.257e-007
   AsS(OH)(HS)-          3.249e-007  2.949e-007    -6.488    -6.530    -0.042
   H3AsO3                7.588e-010  7.603e-010    -9.120    -9.119     0.001
   H2AsO3-               4.917e-012  4.464e-012   -11.308   -11.350    -0.042
   As3S4(HS)2-           6.519e-016  5.918e-016   -15.186   -15.228    -0.042
   H4AsO3+               5.004e-017  4.542e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.088e-019  7.387e-020   -18.963   -19.132    -0.168
   AsO3-3                2.920e-028  1.222e-028   -27.535   -27.913    -0.378
As(5)           2.248e-018
   H2AsO4-               1.272e-018  1.155e-018   -17.895   -17.937    -0.042
   HAsO4-2               9.759e-019  6.627e-019   -18.011   -18.179    -0.168
   AsO4-3                2.939e-023  1.230e-023   -22.532   -22.910    -0.378
   H3AsO4                2.773e-023  2.779e-023   -22.557   -22.556     0.001
Ba              5.455e-007
   Ba+2                  5.247e-007  3.563e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.038e-008  1.850e-008    -7.691    -7.733    -0.042
   BaCO3                 3.871e-010  3.878e-010    -9.412    -9.411     0.001
   BaSO4                 7.135e-012  7.149e-012   -11.147   -11.146     0.001
   BaOH+                 1.103e-013  1.001e-013   -12.958   -13.000    -0.042
C(-4)           8.031e-003
   CH4                   8.031e-003  8.047e-003    -2.095    -2.094     0.001
C(4)            7.695e-003
   HCO3-                 5.949e-003  5.418e-003    -2.226    -2.266    -0.041
   CO2                   1.466e-003  1.469e-003    -2.834    -2.833     0.001
   CaHCO3+               1.197e-004  1.086e-004    -3.922    -3.964    -0.042
   MnHCO3+               1.028e-004  9.335e-005    -3.988    -4.030    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.005e-005  9.123e-006    -4.998    -5.040    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.887e-006  3.528e-006    -5.410    -5.452    -0.042
   CO3-2                 3.065e-006  2.107e-006    -5.514    -5.676    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.996e-007  6.008e-007    -6.222    -6.221     0.001
   MgCO3                 1.117e-007  1.119e-007    -6.952    -6.951     0.001
   BaHCO3+               2.038e-008  1.850e-008    -7.691    -7.733    -0.042
   NaCO3-                8.523e-009  7.737e-009    -8.069    -8.111    -0.042
   BaCO3                 3.871e-010  3.878e-010    -9.412    -9.411     0.001
Ca              2.413e-003
   Ca+2                  2.288e-003  1.572e-003    -2.641    -2.804    -0.163
   CaHCO3+               1.197e-004  1.086e-004    -3.922    -3.964    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.253e-008  1.256e-008    -7.902    -7.901     0.001
   CaOH+                 2.383e-009  2.163e-009    -8.623    -8.665    -0.042
   CaHSO4+               9.773e-015  8.871e-015   -14.010   -14.052    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.941e-005    -4.006    -4.049    -0.043
   MnCl+                 7.758e-008  7.043e-008    -7.110    -7.152    -0.042
   FeCl+                 2.290e-009  2.078e-009    -8.640    -8.682    -0.042
   MnCl2                 2.743e-012  2.749e-012   -11.562   -11.561     0.001
   MnCl3-                7.457e-017  6.769e-017   -16.127   -16.169    -0.042
   FeCl+2                6.976e-025  4.737e-025   -24.156   -24.324    -0.168
   FeCl2+                2.084e-028  1.892e-028   -27.681   -27.723    -0.042
   FeCl3                 1.688e-033  1.692e-033   -32.773   -32.772     0.001
Fe(2)           8.016e-005
   Fe(HS)2               4.412e-005  4.421e-005    -4.355    -4.354     0.001
   Fe+2                  2.480e-005  1.684e-005    -4.606    -4.774    -0.168



   FeHCO3+               1.005e-005  9.123e-006    -4.998    -5.040    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.878e-007  2.613e-007    -6.541    -6.583    -0.042
   FeOH+                 4.863e-008  4.415e-008    -7.313    -7.355    -0.042
   FeCl+                 2.290e-009  2.078e-009    -8.640    -8.682    -0.042
   FeSO4                 1.196e-010  1.199e-010    -9.922    -9.921     0.001
   Fe(OH)2               3.109e-012  3.115e-012   -11.507   -11.507     0.001
   Fe(OH)3-              1.057e-015  9.596e-016   -14.976   -15.018    -0.042
   FeHSO4+               1.047e-016  9.502e-017   -15.980   -16.022    -0.042
Fe(3)           5.612e-014
   Fe(OH)2+              2.840e-014  2.578e-014   -13.547   -13.589    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.293e-016  2.082e-016   -15.640   -15.682    -0.042
   FeOH+2                1.383e-017  9.390e-018   -16.859   -17.027    -0.168
   Fe+3                  4.191e-022  1.754e-022   -21.378   -21.756    -0.378
   FeCl+2                6.976e-025  4.737e-025   -24.156   -24.324    -0.168
   FeSO4+                8.484e-026  7.701e-026   -25.071   -25.113    -0.042
   FeCl2+                2.084e-028  1.892e-028   -27.681   -27.723    -0.042
   Fe(SO4)2-             7.431e-032  6.745e-032   -31.129   -31.171    -0.042
   FeHSO4+2              3.662e-032  2.487e-032   -31.436   -31.604    -0.168
   Fe2(OH)2+4            1.116e-032  2.373e-033   -31.952   -32.625    -0.672
   FeCl3                 1.688e-033  1.692e-033   -32.773   -32.772     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.843   -43.893    -1.051
H(0)            1.726e-009
   H2                    8.632e-010  8.650e-010    -9.064    -9.063     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.316e-012  4.826e-012   -11.274   -11.316    -0.042
Mg              8.455e-005
   Mg+2                  8.055e-005  5.566e-005    -4.094    -4.254    -0.161
   MgHCO3+               3.887e-006  3.528e-006    -5.410    -5.452    -0.042
   MgCO3                 1.117e-007  1.119e-007    -6.952    -6.951     0.001
   MgOH+                 1.846e-009  1.675e-009    -8.734    -8.776    -0.042
   MgSO4                 5.213e-010  5.224e-010    -9.283    -9.282     0.001
Mn(2)           4.200e-004
   Mn+2                  2.847e-004  1.933e-004    -3.546    -3.714    -0.168
   MnHCO3+               1.028e-004  9.335e-005    -3.988    -4.030    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.758e-008  7.043e-008    -7.110    -7.152    -0.042
   MnOH+                 4.539e-008  4.120e-008    -7.343    -7.385    -0.042
   MnSO4                 1.374e-009  1.376e-009    -8.862    -8.861     0.001
   MnCl2                 2.743e-012  2.749e-012   -11.562   -11.561     0.001
   MnCl3-                7.457e-017  6.769e-017   -16.127   -16.169    -0.042
   Mn(OH)3-              1.924e-018  1.746e-018   -17.716   -17.758    -0.042
Mn(3)           1.557e-033
   Mn+3                  1.557e-033  6.518e-034   -32.808   -33.186    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.485   -82.653    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.958   -96.000    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.996e-007  6.008e-007    -6.222    -6.221     0.001
   NaCO3-                8.523e-009  7.737e-009    -8.069    -8.111    -0.042
   NaSO4-                4.359e-011  3.957e-011   -10.361   -10.403    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.255   -74.254     0.001
S(-2)           2.083e-004
   HS-                   5.979e-005  5.427e-005    -4.223    -4.265    -0.042
   H2S                   5.711e-005  5.722e-005    -4.243    -4.242     0.001
   Fe(HS)2               4.412e-005  4.421e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          3.249e-007  2.949e-007    -6.488    -6.530    -0.042
   Fe(HS)3-              2.878e-007  2.613e-007    -6.541    -6.583    -0.042
   S5-2                  1.574e-007  1.144e-007    -6.803    -6.942    -0.139
   S4-2                  9.322e-008  6.673e-008    -7.030    -7.176    -0.145
   S6-2                  8.037e-008  5.920e-008    -7.095    -7.228    -0.133
   S-2                   8.006e-011  5.436e-011   -10.097   -10.265    -0.168



   S3-2                  3.339e-011  2.351e-011   -10.476   -10.629    -0.152
   S2-2                  1.921e-012  1.334e-012   -11.717   -11.875    -0.158
   As3S4(HS)2-           6.519e-016  5.918e-016   -15.186   -15.228    -0.042
S(6)            7.311e-008
   SO4-2                 5.851e-008  4.004e-008    -7.233    -7.398    -0.165
   CaSO4                 1.253e-008  1.256e-008    -7.902    -7.901     0.001
   MnSO4                 1.374e-009  1.376e-009    -8.862    -8.861     0.001
   MgSO4                 5.213e-010  5.224e-010    -9.283    -9.282     0.001
   FeSO4                 1.196e-010  1.199e-010    -9.922    -9.921     0.001
   NaSO4-                4.359e-011  3.957e-011   -10.361   -10.403    -0.042
   BaSO4                 7.135e-012  7.149e-012   -11.147   -11.146     0.001
   KSO4-                 5.316e-012  4.826e-012   -11.274   -11.316    -0.042
   HSO4-                 5.170e-013  4.693e-013   -12.286   -12.329    -0.042
   CaHSO4+               9.773e-015  8.871e-015   -14.010   -14.052    -0.042
   FeHSO4+               1.047e-016  9.502e-017   -15.980   -16.022    -0.042
   FeSO4+                8.484e-026  7.701e-026   -25.071   -25.113    -0.042
   Fe(SO4)2-             7.431e-032  6.745e-032   -31.129   -31.171    -0.042
   FeHSO4+2              3.662e-032  2.487e-032   -31.436   -31.604    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -27.56   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.14   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.89  -43.72   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.11  -43.32   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.98  -42.26   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.08  -45.47   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH



Melanterite      -9.96  -12.17   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.85  -88.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.78  -11.11    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.04   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)   -0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 91.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.820e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.259e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.329e-003 -5.271e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.286e-005  3.286e-005



Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.188e-003  5.188e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.277e-005  Surface charge, eq

Hfo_s         
 2.664e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.115e-006       0.794  2.115e-006      -5.675
Hfo_sOHCa+2      4.857e-007       0.182  4.857e-007      -6.314
Hfo_sOFe+        5.192e-008       0.019  5.192e-008      -7.285
Hfo_sOH2+        7.779e-009       0.003  7.778e-009      -8.109
Hfo_sOH          3.311e-009       0.001  3.311e-009      -8.480
Hfo_sOHBa+2      3.403e-010       0.000  3.403e-010      -9.468
Hfo_sO-          3.229e-011       0.000  3.229e-011     -10.491

Hfo           
 8.277e-005  Surface charge, eq

Hfo_w         
 1.066e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.187e-005       0.581  6.187e-005      -4.209
Hfo_wOH          2.634e-005       0.247  2.634e-005      -4.579
Hfo_wOMn+        1.336e-005       0.125  1.336e-005      -4.874
Hfo_wOFe+        3.854e-006       0.036  3.854e-006      -5.414
Hfo_wOCa+        4.854e-007       0.005  4.854e-007      -6.314
Hfo_wOMg+        3.057e-007       0.003  3.057e-007      -6.515
Hfo_wO-          2.569e-007       0.002  2.569e-007      -6.590
Hfo_wOFeOH       8.608e-008       0.001  8.608e-008      -7.065
Hfo_wH2AsO3      5.153e-009       0.000  5.153e-009      -8.288
Hfo_wSO4-        7.575e-012       0.000  7.574e-012     -11.121
Hfo_wOHSO4-2     6.432e-012       0.000  6.431e-012     -11.192
Hfo_wOBa+        4.916e-012       0.000  4.915e-012     -11.308
Hfo_wOHAsO4-3    1.233e-017       0.000  1.233e-017     -16.909
Hfo_wHAsO4-      1.523e-018       0.000  1.523e-018     -17.817
Hfo_wH2AsO4      1.158e-019       0.000  1.158e-019     -18.936

Mno           
 2.098e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.920e-024       0.000  3.920e-024     -23.407
Mno_O3HMn+       6.486e-026       0.000  6.486e-026     -25.188
Mno_O3Ca         2.432e-026       0.000  2.432e-026     -25.614
Mno_O3-2         2.145e-026       0.000  2.145e-026     -25.669
Mno_O3H-         8.898e-028       0.000  8.898e-028     -27.051
Mno_O3Na-        4.484e-028       0.000  4.484e-028     -27.348
Mno_O3HCa+       3.511e-028       0.000  3.511e-028     -27.455
Mno_O3Mg         3.276e-028       0.000  3.276e-028     -27.485
Mno_O3Ba         1.159e-028       0.000  1.159e-028     -27.936
Mno_O3HMg+       3.202e-030       0.000  3.202e-030     -29.495
Mno_O3HBa+       2.993e-030       0.000  2.993e-030     -29.524
Mno_O3HNa        1.735e-030       0.000  1.735e-030     -29.761
Mno_O3H2         2.772e-032       0.000  2.771e-032     -31.557
Mno_O3H3+        2.310e-037       0.000  2.310e-037     -36.636
Mno_O3H3Cl       5.689e-040       0.000  5.689e-040     -39.245

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.258e-007  3.258e-007
Ba               5.455e-007  5.455e-007
C                1.580e-002  1.580e-002
Ca               2.413e-003  2.413e-003
Cl               9.873e-005  9.873e-005
Fe               8.015e-005  8.015e-005
K                1.893e-005  1.893e-005
Mg               8.456e-005  8.456e-005
Mn               4.198e-004  4.198e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.919      Charge balance
                                       pe  =  -3.963      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.651e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.416e-003
                       Total CO2 (mol/kg)  =  7.688e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.834e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.37
                               Iterations  =  58
                                  Total H  = 1.110547e+002
                                  Total O  = 5.552948e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.312e-007  1.205e-007    -6.882    -6.919    -0.037
   OH-                   9.151e-008  8.307e-008    -7.039    -7.081    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.258e-007
   AsS(OH)(HS)-          3.250e-007  2.950e-007    -6.488    -6.530    -0.042
   H3AsO3                7.594e-010  7.609e-010    -9.120    -9.119     0.001
   H2AsO3-               4.925e-012  4.471e-012   -11.308   -11.350    -0.042
   As3S4(HS)2-           6.514e-016  5.914e-016   -15.186   -15.228    -0.042
   H4AsO3+               5.003e-017  4.542e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.090e-019  7.405e-020   -18.962   -19.130    -0.168
   AsO3-3                2.930e-028  1.226e-028   -27.533   -27.911    -0.378
As(5)           2.246e-018
   H2AsO4-               1.271e-018  1.153e-018   -17.896   -17.938    -0.042
   HAsO4-2               9.753e-019  6.623e-019   -18.011   -18.179    -0.168
   AsO4-3                2.940e-023  1.231e-023   -22.532   -22.910    -0.378
   H3AsO4                2.767e-023  2.772e-023   -22.558   -22.557     0.001
Ba              5.455e-007
   Ba+2                  5.247e-007  3.563e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.037e-008  1.849e-008    -7.691    -7.733    -0.042
   BaCO3                 3.872e-010  3.880e-010    -9.412    -9.411     0.001
   BaSO4                 7.058e-012  7.072e-012   -11.151   -11.150     0.001
   BaOH+                 1.104e-013  1.002e-013   -12.957   -12.999    -0.042
C(-4)           8.116e-003
   CH4                   8.116e-003  8.132e-003    -2.091    -2.090     0.001
C(4)            7.688e-003
   HCO3-                 5.946e-003  5.414e-003    -2.226    -2.266    -0.041
   CO2                   1.464e-003  1.467e-003    -2.834    -2.834     0.001
   CaHCO3+               1.196e-004  1.085e-004    -3.922    -3.964    -0.042
   MnHCO3+               1.027e-004  9.327e-005    -3.988    -4.030    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.004e-005  9.115e-006    -4.998    -5.040    -0.042



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.885e-006  3.526e-006    -5.411    -5.453    -0.042
   CO3-2                 3.065e-006  2.108e-006    -5.514    -5.676    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.992e-007  6.004e-007    -6.222    -6.222     0.001
   MgCO3                 1.117e-007  1.120e-007    -6.952    -6.951     0.001
   BaHCO3+               2.037e-008  1.849e-008    -7.691    -7.733    -0.042
   NaCO3-                8.525e-009  7.739e-009    -8.069    -8.111    -0.042
   BaCO3                 3.872e-010  3.880e-010    -9.412    -9.411     0.001
Ca              2.413e-003
   Ca+2                  2.287e-003  1.572e-003    -2.641    -2.804    -0.163
   CaHCO3+               1.196e-004  1.085e-004    -3.922    -3.964    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.239e-008  1.242e-008    -7.907    -7.906     0.001
   CaOH+                 2.384e-009  2.164e-009    -8.623    -8.665    -0.042
   CaHSO4+               9.656e-015  8.765e-015   -14.015   -14.057    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.941e-005    -4.006    -4.049    -0.043
   MnCl+                 7.756e-008  7.041e-008    -7.110    -7.152    -0.042
   FeCl+                 2.289e-009  2.078e-009    -8.640    -8.682    -0.042
   MnCl2                 2.743e-012  2.748e-012   -11.562   -11.561     0.001
   MnCl3-                7.455e-017  6.768e-017   -16.128   -16.170    -0.042
   FeCl+2                6.957e-025  4.725e-025   -24.158   -24.326    -0.168
   FeCl2+                2.079e-028  1.887e-028   -27.682   -27.724    -0.042
   FeCl3                 1.684e-033  1.687e-033   -32.774   -32.773     0.001
Fe(2)           8.015e-005
   Fe(HS)2               4.413e-005  4.422e-005    -4.355    -4.354     0.001
   Fe+2                  2.479e-005  1.683e-005    -4.606    -4.774    -0.168
   FeHCO3+               1.004e-005  9.115e-006    -4.998    -5.040    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.880e-007  2.614e-007    -6.541    -6.583    -0.042
   FeOH+                 4.866e-008  4.418e-008    -7.313    -7.355    -0.042
   FeCl+                 2.289e-009  2.078e-009    -8.640    -8.682    -0.042
   FeSO4                 1.183e-010  1.186e-010    -9.927    -9.926     0.001
   Fe(OH)2               3.114e-012  3.120e-012   -11.507   -11.506     0.001
   Fe(OH)3-              1.060e-015  9.619e-016   -14.975   -15.017    -0.042
   FeHSO4+               1.034e-016  9.388e-017   -15.985   -16.027    -0.042
Fe(3)           5.610e-014
   Fe(OH)2+              2.837e-014  2.576e-014   -13.547   -13.589    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.295e-016  2.084e-016   -15.639   -15.681    -0.042
   FeOH+2                1.380e-017  9.374e-018   -16.860   -17.028    -0.168
   Fe+3                  4.179e-022  1.750e-022   -21.379   -21.757    -0.378
   FeCl+2                6.957e-025  4.725e-025   -24.158   -24.326    -0.168
   FeSO4+                8.369e-026  7.597e-026   -25.077   -25.119    -0.042
   FeCl2+                2.079e-028  1.887e-028   -27.682   -27.724    -0.042
   Fe(SO4)2-             7.251e-032  6.582e-032   -31.140   -31.182    -0.042
   FeHSO4+2              3.609e-032  2.451e-032   -31.443   -31.611    -0.168
   Fe2(OH)2+4            1.112e-032  2.365e-033   -31.954   -32.626    -0.672
   FeCl3                 1.684e-033  1.687e-033   -32.774   -32.773     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.845   -43.895    -1.050
H(0)            1.732e-009
   H2                    8.658e-010  8.676e-010    -9.063    -9.062     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.258e-012  4.773e-012   -11.279   -11.321    -0.042
Mg              8.456e-005
   Mg+2                  8.056e-005  5.567e-005    -4.094    -4.254    -0.161
   MgHCO3+               3.885e-006  3.526e-006    -5.411    -5.453    -0.042
   MgCO3                 1.117e-007  1.120e-007    -6.952    -6.951     0.001
   MgOH+                 1.847e-009  1.677e-009    -8.733    -8.775    -0.042
   MgSO4                 5.157e-010  5.168e-010    -9.288    -9.287     0.001
Mn(2)           4.198e-004
   Mn+2                  2.846e-004  1.933e-004    -3.546    -3.714    -0.168
   MnHCO3+               1.027e-004  9.327e-005    -3.988    -4.030    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.756e-008  7.041e-008    -7.110    -7.152    -0.042



   MnOH+                 4.542e-008  4.123e-008    -7.343    -7.385    -0.042
   MnSO4                 1.358e-009  1.361e-009    -8.867    -8.866     0.001
   MnCl2                 2.743e-012  2.748e-012   -11.562   -11.561     0.001
   MnCl3-                7.455e-017  6.768e-017   -16.128   -16.170    -0.042
   Mn(OH)3-              1.928e-018  1.750e-018   -17.715   -17.757    -0.042
Mn(3)           1.553e-033
   Mn+3                  1.553e-033  6.501e-034   -32.809   -33.187    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.486   -82.655    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.960   -96.002    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.992e-007  6.004e-007    -6.222    -6.222     0.001
   NaCO3-                8.525e-009  7.739e-009    -8.069    -8.111    -0.042
   NaSO4-                4.311e-011  3.914e-011   -10.365   -10.407    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.258   -74.257     0.001
S(-2)           2.083e-004
   HS-                   5.980e-005  5.429e-005    -4.223    -4.265    -0.042
   H2S                   5.707e-005  5.718e-005    -4.244    -4.243     0.001
   Fe(HS)2               4.413e-005  4.422e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          3.250e-007  2.950e-007    -6.488    -6.530    -0.042
   Fe(HS)3-              2.880e-007  2.614e-007    -6.541    -6.583    -0.042
   S5-2                  1.576e-007  1.145e-007    -6.803    -6.941    -0.139
   S4-2                  9.332e-008  6.681e-008    -7.030    -7.175    -0.145
   S6-2                  8.045e-008  5.927e-008    -7.094    -7.227    -0.133
   S-2                   8.015e-011  5.443e-011   -10.096   -10.264    -0.168
   S3-2                  3.343e-011  2.354e-011   -10.476   -10.628    -0.152
   S2-2                  1.923e-012  1.336e-012   -11.716   -11.874    -0.158
   As3S4(HS)2-           6.514e-016  5.914e-016   -15.186   -15.228    -0.042
S(6)            7.231e-008
   SO4-2                 5.787e-008  3.960e-008    -7.238    -7.402    -0.165
   CaSO4                 1.239e-008  1.242e-008    -7.907    -7.906     0.001
   MnSO4                 1.358e-009  1.361e-009    -8.867    -8.866     0.001
   MgSO4                 5.157e-010  5.168e-010    -9.288    -9.287     0.001
   FeSO4                 1.183e-010  1.186e-010    -9.927    -9.926     0.001
   NaSO4-                4.311e-011  3.914e-011   -10.365   -10.407    -0.042
   BaSO4                 7.058e-012  7.072e-012   -11.151   -11.150     0.001
   KSO4-                 5.258e-012  4.773e-012   -11.279   -11.321    -0.042
   HSO4-                 5.110e-013  4.638e-013   -12.292   -12.334    -0.042
   CaHSO4+               9.656e-015  8.765e-015   -14.015   -14.057    -0.042
   FeHSO4+               1.034e-016  9.388e-017   -15.985   -16.027    -0.042
   FeSO4+                8.369e-026  7.597e-026   -25.077   -25.119    -0.042
   Fe(SO4)2-             7.251e-032  6.582e-032   -31.140   -31.182    -0.042
   FeHSO4+2              3.609e-032  2.451e-032   -31.443   -31.611    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.11    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.45  -17.99  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -27.57   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3



CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.63  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.75   36.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.14   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.90  -43.73   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.12  -43.33   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.99  -42.27   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.09  -45.48   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.87  -88.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.79  -11.12    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.04   42.56  MnO2
O2(g)           -71.36  -74.26   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 92.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.840e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.04   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.258e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  5.209e-003 -5.391e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.338e-005  3.338e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.308e-003  5.308e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.090e-005  Surface charge, eq

Hfo_s         
 2.604e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.068e-006       0.794  2.068e-006      -5.684
Hfo_sOHCa+2      4.745e-007       0.182  4.745e-007      -6.324
Hfo_sOFe+        5.076e-008       0.019  5.076e-008      -7.294
Hfo_sOH2+        7.594e-009       0.003  7.594e-009      -8.120
Hfo_sOH          3.236e-009       0.001  3.236e-009      -8.490
Hfo_sOHBa+2      3.326e-010       0.000  3.325e-010      -9.478
Hfo_sO-          3.158e-011       0.000  3.158e-011     -10.501

Hfo           
 8.090e-005  Surface charge, eq

Hfo_w         
 1.042e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        6.046e-005       0.580  6.045e-005      -4.219
Hfo_wOH          2.576e-005       0.247  2.576e-005      -4.589
Hfo_wOMn+        1.308e-005       0.126  1.308e-005      -4.883
Hfo_wOFe+        3.772e-006       0.036  3.771e-006      -5.423
Hfo_wOCa+        4.750e-007       0.005  4.750e-007      -6.323
Hfo_wOMg+        2.993e-007       0.003  2.993e-007      -6.524
Hfo_wO-          2.514e-007       0.002  2.514e-007      -6.600
Hfo_wOFeOH       8.431e-008       0.001  8.430e-008      -7.074
Hfo_wH2AsO3      5.043e-009       0.000  5.043e-009      -8.297
Hfo_wSO4-        7.321e-012       0.000  7.321e-012     -11.135
Hfo_wOHSO4-2     6.222e-012       0.000  6.222e-012     -11.206
Hfo_wOBa+        4.812e-012       0.000  4.812e-012     -11.318
Hfo_wOHAsO4-3    1.206e-017       0.000  1.206e-017     -16.919
Hfo_wHAsO4-      1.487e-018       0.000  1.487e-018     -17.828
Hfo_wH2AsO4      1.130e-019       0.000  1.130e-019     -18.947

Mno           
 7.556e-030  Surface charge, eq



Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.416e-027       0.000  1.416e-027     -26.849
Mno_O3HMn+       2.342e-029       0.000  2.342e-029     -28.630
Mno_O3Ca         8.789e-030       0.000  8.789e-030     -29.056
Mno_O3-2         7.754e-030       0.000  7.753e-030     -29.111
Mno_O3H-         3.213e-031       0.000  3.213e-031     -30.493
Mno_O3Na-        1.621e-031       0.000  1.621e-031     -30.790
Mno_O3HCa+       1.268e-031       0.000  1.268e-031     -30.897
Mno_O3Mg         1.184e-031       0.000  1.184e-031     -30.927
Mno_O3Ba         4.190e-032       0.000  4.190e-032     -31.378
Mno_O3HMg+       1.157e-033       0.000  1.157e-033     -32.937
Mno_O3HBa+       1.081e-033       0.000  1.081e-033     -32.966
Mno_O3HNa        6.267e-034       0.000  6.267e-034     -33.203
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.327e-041       0.000  8.327e-041     -40.080
Mno_O3H3Cl       2.051e-043       0.000  2.051e-043     -42.688

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.259e-007  3.259e-007
Ba               5.455e-007  5.455e-007
C                1.588e-002  1.588e-002
Ca               2.412e-003  2.412e-003
Cl               9.873e-005  9.873e-005
Fe               8.014e-005  8.015e-005
K                1.893e-005  1.893e-005
Mg               8.456e-005  8.456e-005
Mn               4.196e-004  4.196e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.919      Charge balance
                                       pe  =  -3.964      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.648e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.412e-003
                       Total CO2 (mol/kg)  =  7.682e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.815e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.36
                               Iterations  =  32
                                  Total H  = 1.110552e+002
                                  Total O  = 5.552955e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.311e-007  1.204e-007    -6.882    -6.919    -0.037
   OH-                   9.159e-008  8.314e-008    -7.038    -7.080    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.259e-007
   AsS(OH)(HS)-          3.251e-007  2.951e-007    -6.488    -6.530    -0.042
   H3AsO3                7.599e-010  7.614e-010    -9.119    -9.118     0.001
   H2AsO3-               4.933e-012  4.478e-012   -11.307   -11.349    -0.042
   As3S4(HS)2-           6.510e-016  5.909e-016   -15.186   -15.228    -0.042
   H4AsO3+               5.002e-017  4.541e-017   -16.301   -16.343    -0.042



   HAsO3-2               1.093e-019  7.424e-020   -18.961   -19.129    -0.168
   AsO3-3                2.939e-028  1.231e-028   -27.532   -27.910    -0.378
As(5)           2.244e-018
   H2AsO4-               1.269e-018  1.152e-018   -17.897   -17.939    -0.042
   HAsO4-2               9.748e-019  6.620e-019   -18.011   -18.179    -0.168
   AsO4-3                2.941e-023  1.231e-023   -22.532   -22.910    -0.378
   H3AsO4                2.761e-023  2.766e-023   -22.559   -22.558     0.001
Ba              5.455e-007
   Ba+2                  5.247e-007  3.564e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.036e-008  1.848e-008    -7.691    -7.733    -0.042
   BaCO3                 3.873e-010  3.881e-010    -9.412    -9.411     0.001
   BaSO4                 6.983e-012  6.997e-012   -11.156   -11.155     0.001
   BaOH+                 1.105e-013  1.003e-013   -12.957   -12.999    -0.042
C(-4)           8.201e-003
   CH4                   8.201e-003  8.217e-003    -2.086    -2.085     0.001
C(4)            7.682e-003
   HCO3-                 5.942e-003  5.411e-003    -2.226    -2.267    -0.041
   CO2                   1.462e-003  1.465e-003    -2.835    -2.834     0.001
   CaHCO3+               1.195e-004  1.084e-004    -3.923    -3.965    -0.042
   MnHCO3+               1.027e-004  9.319e-005    -3.989    -4.031    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.003e-005  9.107e-006    -4.999    -5.041    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.883e-006  3.525e-006    -5.411    -5.453    -0.042
   CO3-2                 3.066e-006  2.108e-006    -5.513    -5.676    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.988e-007  6.000e-007    -6.223    -6.222     0.001
   MgCO3                 1.118e-007  1.120e-007    -6.952    -6.951     0.001
   BaHCO3+               2.036e-008  1.848e-008    -7.691    -7.733    -0.042
   NaCO3-                8.527e-009  7.741e-009    -8.069    -8.111    -0.042
   BaCO3                 3.873e-010  3.881e-010    -9.412    -9.411     0.001
Ca              2.412e-003
   Ca+2                  2.287e-003  1.571e-003    -2.641    -2.804    -0.163
   CaHCO3+               1.195e-004  1.084e-004    -3.923    -3.965    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.226e-008  1.228e-008    -7.912    -7.911     0.001
   CaOH+                 2.386e-009  2.166e-009    -8.622    -8.664    -0.042
   CaHSO4+               9.541e-015  8.661e-015   -14.020   -14.062    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.942e-005    -4.006    -4.049    -0.043
   MnCl+                 7.754e-008  7.039e-008    -7.110    -7.152    -0.042
   FeCl+                 2.288e-009  2.077e-009    -8.640    -8.682    -0.042
   MnCl2                 2.742e-012  2.747e-012   -11.562   -11.561     0.001
   MnCl3-                7.454e-017  6.766e-017   -16.128   -16.170    -0.042
   FeCl+2                6.939e-025  4.712e-025   -24.159   -24.327    -0.168
   FeCl2+                2.073e-028  1.882e-028   -27.683   -27.725    -0.042
   FeCl3                 1.680e-033  1.683e-033   -32.775   -32.774     0.001
Fe(2)           8.014e-005
   Fe(HS)2               4.414e-005  4.423e-005    -4.355    -4.354     0.001
   Fe+2                  2.478e-005  1.683e-005    -4.606    -4.774    -0.168
   FeHCO3+               1.003e-005  9.107e-006    -4.999    -5.041    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.881e-007  2.615e-007    -6.540    -6.582    -0.042
   FeOH+                 4.869e-008  4.420e-008    -7.313    -7.355    -0.042
   FeCl+                 2.288e-009  2.077e-009    -8.640    -8.682    -0.042
   FeSO4                 1.170e-010  1.173e-010    -9.932    -9.931     0.001
   Fe(OH)2               3.118e-012  3.125e-012   -11.506   -11.505     0.001
   Fe(OH)3-              1.062e-015  9.642e-016   -14.974   -15.016    -0.042
   FeHSO4+               1.022e-016  9.277e-017   -15.991   -16.033    -0.042
Fe(3)           5.607e-014
   Fe(OH)2+              2.835e-014  2.573e-014   -13.547   -13.589    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.297e-016  2.085e-016   -15.639   -15.681    -0.042
   FeOH+2                1.378e-017  9.358e-018   -16.861   -17.029    -0.168
   Fe+3                  4.168e-022  1.745e-022   -21.380   -21.758    -0.378
   FeCl+2                6.939e-025  4.712e-025   -24.159   -24.327    -0.168
   FeSO4+                8.257e-026  7.496e-026   -25.083   -25.125    -0.042



   FeCl2+                2.073e-028  1.882e-028   -27.683   -27.725    -0.042
   Fe(SO4)2-             7.077e-032  6.425e-032   -31.150   -31.192    -0.042
   FeHSO4+2              3.558e-032  2.416e-032   -31.449   -31.617    -0.168
   Fe2(OH)2+4            1.108e-032  2.357e-033   -31.956   -32.628    -0.672
   FeCl3                 1.680e-033  1.683e-033   -32.775   -32.774     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.847   -43.897    -1.050
H(0)            1.737e-009
   H2                    8.684e-010  8.702e-010    -9.061    -9.060     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 5.202e-012  4.722e-012   -11.284   -11.326    -0.042
Mg              8.456e-005
   Mg+2                  8.056e-005  5.568e-005    -4.094    -4.254    -0.160
   MgHCO3+               3.883e-006  3.525e-006    -5.411    -5.453    -0.042
   MgCO3                 1.118e-007  1.120e-007    -6.952    -6.951     0.001
   MgOH+                 1.849e-009  1.679e-009    -8.733    -8.775    -0.042
   MgSO4                 5.103e-010  5.113e-010    -9.292    -9.291     0.001
Mn(2)           4.196e-004
   Mn+2                  2.845e-004  1.932e-004    -3.546    -3.714    -0.168
   MnHCO3+               1.027e-004  9.319e-005    -3.989    -4.031    -0.042
   MnCO3                 3.229e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.754e-008  7.039e-008    -7.110    -7.152    -0.042
   MnOH+                 4.544e-008  4.125e-008    -7.343    -7.385    -0.042
   MnSO4                 1.344e-009  1.346e-009    -8.872    -8.871     0.001
   MnCl2                 2.742e-012  2.747e-012   -11.562   -11.561     0.001
   MnCl3-                7.454e-017  6.766e-017   -16.128   -16.170    -0.042
   Mn(OH)3-              1.933e-018  1.754e-018   -17.714   -17.756    -0.042
Mn(3)           1.548e-033
   Mn+3                  1.548e-033  6.484e-034   -32.810   -33.188    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.488   -82.656    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.962   -96.004    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.988e-007  6.000e-007    -6.223    -6.222     0.001
   NaCO3-                8.527e-009  7.741e-009    -8.069    -8.111    -0.042
   NaSO4-                4.265e-011  3.872e-011   -10.370   -10.412    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.260   -74.259     0.001
S(-2)           2.083e-004
   HS-                   5.982e-005  5.430e-005    -4.223    -4.265    -0.042
   H2S                   5.703e-005  5.715e-005    -4.244    -4.243     0.001
   Fe(HS)2               4.414e-005  4.423e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          3.251e-007  2.951e-007    -6.488    -6.530    -0.042
   Fe(HS)3-              2.881e-007  2.615e-007    -6.540    -6.582    -0.042
   S5-2                  1.577e-007  1.146e-007    -6.802    -6.941    -0.139
   S4-2                  9.342e-008  6.688e-008    -7.030    -7.175    -0.145
   S6-2                  8.054e-008  5.933e-008    -7.094    -7.227    -0.133
   S-2                   8.023e-011  5.449e-011   -10.096   -10.264    -0.168
   S3-2                  3.346e-011  2.357e-011   -10.475   -10.628    -0.152
   S2-2                  1.925e-012  1.338e-012   -11.716   -11.874    -0.158
   As3S4(HS)2-           6.510e-016  5.909e-016   -15.186   -15.228    -0.042
S(6)            7.153e-008
   SO4-2                 5.724e-008  3.918e-008    -7.242    -7.407    -0.165
   CaSO4                 1.226e-008  1.228e-008    -7.912    -7.911     0.001
   MnSO4                 1.344e-009  1.346e-009    -8.872    -8.871     0.001
   MgSO4                 5.103e-010  5.113e-010    -9.292    -9.291     0.001
   FeSO4                 1.170e-010  1.173e-010    -9.932    -9.931     0.001
   NaSO4-                4.265e-011  3.872e-011   -10.370   -10.412    -0.042
   BaSO4                 6.983e-012  6.997e-012   -11.156   -11.155     0.001
   KSO4-                 5.202e-012  4.722e-012   -11.284   -11.326    -0.042
   HSO4-                 5.050e-013  4.585e-013   -12.297   -12.339    -0.042
   CaHSO4+               9.541e-015  8.661e-015   -14.020   -14.062    -0.042
   FeHSO4+               1.022e-016  9.277e-017   -15.991   -16.033    -0.042
   FeSO4+                8.257e-026  7.496e-026   -25.083   -25.125    -0.042
   Fe(SO4)2-             7.077e-032  6.425e-032   -31.150   -31.192    -0.042



   FeHSO4+2              3.558e-032  2.416e-032   -31.449   -31.617    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.34  -45.12    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.86   -9.97  BaSO4
Birnessite      -27.57   16.04   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.26    9.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.63  -10.21   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.74   36.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.38  -30.14   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.91  -43.74   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.13  -43.34   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.00  -42.28   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.10  -45.49   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.89  -88.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.79  -11.12    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.04   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.08   10.12   15.20  Mn(OH)2
Pyrolusite      -25.34   16.04   41.38  MnO2



Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 93.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.860e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.257e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  5.089e-003 -5.511e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.390e-005  3.390e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.428e-003  5.428e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.904e-005  Surface charge, eq

Hfo_s         
 2.545e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.021e-006       0.794  2.021e-006      -5.694
Hfo_sOHCa+2      4.633e-007       0.182  4.633e-007      -6.334
Hfo_sOFe+        4.961e-008       0.019  4.960e-008      -7.304
Hfo_sOH2+        7.410e-009       0.003  7.410e-009      -8.130
Hfo_sOH          3.160e-009       0.001  3.160e-009      -8.500
Hfo_sOHBa+2      3.248e-010       0.000  3.248e-010      -9.488
Hfo_sO-          3.087e-011       0.000  3.087e-011     -10.510

Hfo           
 7.904e-005  Surface charge, eq

Hfo_w         



 1.018e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.904e-005       0.580  5.904e-005      -4.229
Hfo_wOH          2.518e-005       0.247  2.518e-005      -4.599
Hfo_wOMn+        1.279e-005       0.126  1.279e-005      -4.893
Hfo_wOFe+        3.689e-006       0.036  3.689e-006      -5.433
Hfo_wOCa+        4.646e-007       0.005  4.645e-007      -6.333
Hfo_wOMg+        2.928e-007       0.003  2.928e-007      -6.533
Hfo_wO-          2.460e-007       0.002  2.460e-007      -6.609
Hfo_wOFeOH       8.253e-008       0.001  8.252e-008      -7.083
Hfo_wH2AsO3      4.933e-009       0.000  4.933e-009      -8.307
Hfo_wSO4-        7.074e-012       0.000  7.074e-012     -11.150
Hfo_wOHSO4-2     6.017e-012       0.000  6.017e-012     -11.221
Hfo_wOBa+        4.708e-012       0.000  4.708e-012     -11.327
Hfo_wOHAsO4-3    1.179e-017       0.000  1.179e-017     -16.928
Hfo_wHAsO4-      1.452e-018       0.000  1.452e-018     -17.838
Hfo_wH2AsO4      1.102e-019       0.000  1.102e-019     -18.958

Mno           
 7.543e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.419e-027       0.000  1.419e-027     -26.848
Mno_O3HMn+       2.343e-029       0.000  2.343e-029     -28.630
Mno_O3Ca         8.802e-030       0.000  8.802e-030     -29.055
Mno_O3-2         7.767e-030       0.000  7.767e-030     -29.110
Mno_O3H-         3.216e-031       0.000  3.216e-031     -30.493
Mno_O3Na-        1.624e-031       0.000  1.624e-031     -30.790
Mno_O3HCa+       1.269e-031       0.000  1.268e-031     -30.897
Mno_O3Mg         1.186e-031       0.000  1.186e-031     -30.926
Mno_O3Ba         4.198e-032       0.000  4.198e-032     -31.377
Mno_O3HMg+       1.158e-033       0.000  1.158e-033     -32.936
Mno_O3HBa+       1.082e-033       0.000  1.082e-033     -32.966
Mno_O3HNa        6.273e-034       0.000  6.273e-034     -33.203
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.320e-041       0.000  8.320e-041     -40.080
Mno_O3H3Cl       2.049e-043       0.000  2.049e-043     -42.688

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.260e-007  3.260e-007
Ba               5.455e-007  5.455e-007
C                1.596e-002  1.596e-002
Ca               2.411e-003  2.411e-003
Cl               9.873e-005  9.873e-005
Fe               8.014e-005  8.014e-005
K                1.893e-005  1.893e-005
Mg               8.457e-005  8.457e-005
Mn               4.194e-004  4.194e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.920      Charge balance
                                       pe  =  -3.965      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.644e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.408e-003



                       Total CO2 (mol/kg)  =  7.676e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.797e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.34
                               Iterations  =  32
                                  Total H  = 1.110557e+002
                                  Total O  = 5.552963e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.310e-007  1.203e-007    -6.883    -6.920    -0.037
   OH-                   9.166e-008  8.321e-008    -7.038    -7.080    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.260e-007
   AsS(OH)(HS)-          3.252e-007  2.952e-007    -6.488    -6.530    -0.042
   H3AsO3                7.605e-010  7.620e-010    -9.119    -9.118     0.001
   H2AsO3-               4.941e-012  4.486e-012   -11.306   -11.348    -0.042
   As3S4(HS)2-           6.505e-016  5.906e-016   -15.187   -15.229    -0.042
   H4AsO3+               5.001e-017  4.540e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.096e-019  7.442e-020   -18.960   -19.128    -0.168
   AsO3-3                2.948e-028  1.235e-028   -27.530   -27.908    -0.378
As(5)           2.241e-018
   H2AsO4-               1.267e-018  1.150e-018   -17.897   -17.939    -0.042
   HAsO4-2               9.743e-019  6.617e-019   -18.011   -18.179    -0.168
   AsO4-3                2.941e-023  1.232e-023   -22.531   -22.909    -0.378
   H3AsO4                2.755e-023  2.760e-023   -22.560   -22.559     0.001
Ba              5.455e-007
   Ba+2                  5.248e-007  3.564e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.035e-008  1.847e-008    -7.691    -7.733    -0.042
   BaCO3                 3.875e-010  3.883e-010    -9.412    -9.411     0.001
   BaSO4                 6.910e-012  6.923e-012   -11.161   -11.160     0.001
   BaOH+                 1.106e-013  1.004e-013   -12.956   -12.998    -0.042
C(-4)           8.286e-003
   CH4                   8.286e-003  8.303e-003    -2.082    -2.081     0.001
C(4)            7.676e-003
   HCO3-                 5.938e-003  5.408e-003    -2.226    -2.267    -0.041
   CO2                   1.460e-003  1.463e-003    -2.836    -2.835     0.001
   CaHCO3+               1.194e-004  1.083e-004    -3.923    -3.965    -0.042
   MnHCO3+               1.026e-004  9.311e-005    -3.989    -4.031    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.002e-005  9.099e-006    -4.999    -5.041    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.881e-006  3.523e-006    -5.411    -5.453    -0.042
   CO3-2                 3.066e-006  2.109e-006    -5.513    -5.676    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.985e-007  5.997e-007    -6.223    -6.222     0.001
   MgCO3                 1.118e-007  1.120e-007    -6.951    -6.951     0.001
   BaHCO3+               2.035e-008  1.847e-008    -7.691    -7.733    -0.042
   NaCO3-                8.530e-009  7.743e-009    -8.069    -8.111    -0.042
   BaCO3                 3.875e-010  3.883e-010    -9.412    -9.411     0.001
Ca              2.411e-003
   Ca+2                  2.286e-003  1.571e-003    -2.641    -2.804    -0.163
   CaHCO3+               1.194e-004  1.083e-004    -3.923    -3.965    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.212e-008  1.215e-008    -7.916    -7.915     0.001
   CaOH+                 2.387e-009  2.167e-009    -8.622    -8.664    -0.042
   CaHSO4+               9.429e-015  8.560e-015   -14.026   -14.068    -0.042
Cl              9.873e-005
   Cl-                   9.865e-005  8.942e-005    -4.006    -4.049    -0.043
   MnCl+                 7.752e-008  7.037e-008    -7.111    -7.153    -0.042
   FeCl+                 2.288e-009  2.077e-009    -8.641    -8.683    -0.042
   MnCl2                 2.741e-012  2.747e-012   -11.562   -11.561     0.001
   MnCl3-                7.452e-017  6.765e-017   -16.128   -16.170    -0.042
   FeCl+2                6.920e-025  4.700e-025   -24.160   -24.328    -0.168



   FeCl2+                2.068e-028  1.877e-028   -27.684   -27.726    -0.042
   FeCl3                 1.675e-033  1.679e-033   -32.776   -32.775     0.001
Fe(2)           8.014e-005
   Fe(HS)2               4.415e-005  4.424e-005    -4.355    -4.354     0.001
   Fe+2                  2.477e-005  1.683e-005    -4.606    -4.774    -0.168
   FeHCO3+               1.002e-005  9.099e-006    -4.999    -5.041    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.882e-007  2.617e-007    -6.540    -6.582    -0.042
   FeOH+                 4.872e-008  4.423e-008    -7.312    -7.354    -0.042
   FeCl+                 2.288e-009  2.077e-009    -8.641    -8.683    -0.042
   FeSO4                 1.157e-010  1.160e-010    -9.936    -9.936     0.001
   Fe(OH)2               3.123e-012  3.129e-012   -11.505   -11.505     0.001
   Fe(OH)3-              1.065e-015  9.664e-016   -14.973   -15.015    -0.042
   FeHSO4+               1.010e-016  9.168e-017   -15.996   -16.038    -0.042
Fe(3)           5.605e-014
   Fe(OH)2+              2.832e-014  2.571e-014   -13.548   -13.590    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.299e-016  2.087e-016   -15.638   -15.680    -0.042
   FeOH+2                1.375e-017  9.341e-018   -16.862   -17.030    -0.168
   Fe+3                  4.156e-022  1.741e-022   -21.381   -21.759    -0.378
   FeCl+2                6.920e-025  4.700e-025   -24.160   -24.328    -0.168
   FeSO4+                8.148e-026  7.397e-026   -25.089   -25.131    -0.042
   FeCl2+                2.068e-028  1.877e-028   -27.684   -27.726    -0.042
   Fe(SO4)2-             6.910e-032  6.273e-032   -31.161   -31.203    -0.042
   FeHSO4+2              3.507e-032  2.382e-032   -31.455   -31.623    -0.168
   Fe2(OH)2+4            1.104e-032  2.349e-033   -31.957   -32.629    -0.672
   FeCl3                 1.675e-033  1.679e-033   -32.776   -32.775     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.849   -43.899    -1.050
H(0)            1.742e-009
   H2                    8.710e-010  8.727e-010    -9.060    -9.059     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.766    -0.043
   KSO4-                 5.146e-012  4.672e-012   -11.288   -11.330    -0.042
Mg              8.457e-005
   Mg+2                  8.057e-005  5.568e-005    -4.094    -4.254    -0.160
   MgHCO3+               3.881e-006  3.523e-006    -5.411    -5.453    -0.042
   MgCO3                 1.118e-007  1.120e-007    -6.951    -6.951     0.001
   MgOH+                 1.851e-009  1.681e-009    -8.733    -8.775    -0.042
   MgSO4                 5.050e-010  5.060e-010    -9.297    -9.296     0.001
Mn(2)           4.194e-004
   Mn+2                  2.844e-004  1.932e-004    -3.546    -3.714    -0.168
   MnHCO3+               1.026e-004  9.311e-005    -3.989    -4.031    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.752e-008  7.037e-008    -7.111    -7.153    -0.042
   MnOH+                 4.547e-008  4.128e-008    -7.342    -7.384    -0.042
   MnSO4                 1.329e-009  1.332e-009    -8.876    -8.876     0.001
   MnCl2                 2.741e-012  2.747e-012   -11.562   -11.561     0.001
   MnCl3-                7.452e-017  6.765e-017   -16.128   -16.170    -0.042
   Mn(OH)3-              1.937e-018  1.759e-018   -17.713   -17.755    -0.042
Mn(3)           1.544e-033
   Mn+3                  1.544e-033  6.467e-034   -32.811   -33.189    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.489   -82.657    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.964   -96.006    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.985e-007  5.997e-007    -6.223    -6.222     0.001
   NaCO3-                8.530e-009  7.743e-009    -8.069    -8.111    -0.042
   NaSO4-                4.220e-011  3.831e-011   -10.375   -10.417    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.263   -74.262     0.001
S(-2)           2.083e-004
   HS-                   5.983e-005  5.431e-005    -4.223    -4.265    -0.042
   H2S                   5.700e-005  5.711e-005    -4.244    -4.243     0.001
   Fe(HS)2               4.415e-005  4.424e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          3.252e-007  2.952e-007    -6.488    -6.530    -0.042



   Fe(HS)3-              2.882e-007  2.617e-007    -6.540    -6.582    -0.042
   S5-2                  1.579e-007  1.148e-007    -6.802    -6.940    -0.139
   S4-2                  9.352e-008  6.695e-008    -7.029    -7.174    -0.145
   S6-2                  8.063e-008  5.940e-008    -7.094    -7.226    -0.133
   S-2                   8.031e-011  5.455e-011   -10.095   -10.263    -0.168
   S3-2                  3.350e-011  2.359e-011   -10.475   -10.627    -0.152
   S2-2                  1.927e-012  1.339e-012   -11.715   -11.873    -0.158
   As3S4(HS)2-           6.505e-016  5.906e-016   -15.187   -15.229    -0.042
S(6)            7.076e-008
   SO4-2                 5.663e-008  3.876e-008    -7.247    -7.412    -0.165
   CaSO4                 1.212e-008  1.215e-008    -7.916    -7.915     0.001
   MnSO4                 1.329e-009  1.332e-009    -8.876    -8.876     0.001
   MgSO4                 5.050e-010  5.060e-010    -9.297    -9.296     0.001
   FeSO4                 1.157e-010  1.160e-010    -9.936    -9.936     0.001
   NaSO4-                4.220e-011  3.831e-011   -10.375   -10.417    -0.042
   BaSO4                 6.910e-012  6.923e-012   -11.161   -11.160     0.001
   KSO4-                 5.146e-012  4.672e-012   -11.288   -11.330    -0.042
   HSO4-                 4.992e-013  4.532e-013   -12.302   -12.344    -0.042
   CaHSO4+               9.429e-015  8.560e-015   -14.026   -14.068    -0.042
   FeHSO4+               1.010e-016  9.168e-017   -15.996   -16.038    -0.042
   FeSO4+                8.148e-026  7.397e-026   -25.089   -25.131    -0.042
   Fe(SO4)2-             6.910e-032  6.273e-032   -31.161   -31.203    -0.042
   FeHSO4+2              3.507e-032  2.382e-032   -31.455   -31.623    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.95   -0.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.12    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -27.57   16.03   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.37   -2.83   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.63  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.74   36.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.14   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.92  -43.75   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.14  -43.35   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.01  -42.29   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.11  -45.50   -5.39  (H3O)Fe3(SO4)2(OH)6



Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.90  -88.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.79  -11.13    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.03   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.07   10.13   15.20  Mn(OH)2
Pyrolusite      -25.35   16.03   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.19  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 94.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.880e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.256e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.970e-003 -5.630e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.441e-005  3.441e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.547e-003  5.547e-003



Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.717e-005  Surface charge, eq

Hfo_s         
 2.485e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.974e-006       0.794  1.974e-006      -5.705
Hfo_sOHCa+2      4.521e-007       0.182  4.521e-007      -6.345
Hfo_sOFe+        4.845e-008       0.019  4.845e-008      -7.315
Hfo_sOH2+        7.227e-009       0.003  7.226e-009      -8.141
Hfo_sOH          3.084e-009       0.001  3.084e-009      -8.511
Hfo_sOHBa+2      3.171e-010       0.000  3.171e-010      -9.499
Hfo_sO-          3.016e-011       0.000  3.016e-011     -10.521

Hfo           
 7.717e-005  Surface charge, eq

Hfo_w         
 9.940e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.763e-005       0.580  5.762e-005      -4.239
Hfo_wOH          2.460e-005       0.247  2.459e-005      -4.609
Hfo_wOMn+        1.250e-005       0.126  1.250e-005      -4.903
Hfo_wOFe+        3.606e-006       0.036  3.606e-006      -5.443
Hfo_wOCa+        4.541e-007       0.005  4.541e-007      -6.343
Hfo_wOMg+        2.864e-007       0.003  2.863e-007      -6.543
Hfo_wO-          2.405e-007       0.002  2.405e-007      -6.619
Hfo_wOFeOH       8.074e-008       0.001  8.073e-008      -7.093
Hfo_wH2AsO3      4.822e-009       0.000  4.822e-009      -8.317
Hfo_wSO4-        6.832e-012       0.000  6.832e-012     -11.165
Hfo_wOHSO4-2     5.816e-012       0.000  5.816e-012     -11.235
Hfo_wOBa+        4.603e-012       0.000  4.603e-012     -11.337
Hfo_wOHAsO4-3    1.152e-017       0.000  1.152e-017     -16.938
Hfo_wHAsO4-      1.417e-018       0.000  1.416e-018     -17.849
Hfo_wH2AsO4      1.074e-019       0.000  1.074e-019     -18.969

Mno           
 1.875e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.537e-024       0.000  3.537e-024     -23.451
Mno_O3HMn+       5.837e-026       0.000  5.837e-026     -25.234
Mno_O3Ca         2.195e-026       0.000  2.195e-026     -25.659
Mno_O3-2         1.937e-026       0.000  1.937e-026     -25.713
Mno_O3H-         8.014e-028       0.000  8.013e-028     -27.096
Mno_O3Na-        4.049e-028       0.000  4.049e-028     -27.393
Mno_O3HCa+       3.160e-028       0.000  3.160e-028     -27.500
Mno_O3Mg         2.959e-028       0.000  2.959e-028     -27.529
Mno_O3Ba         1.047e-028       0.000  1.047e-028     -27.980
Mno_O3HMg+       2.886e-030       0.000  2.886e-030     -29.540
Mno_O3HBa+       2.697e-030       0.000  2.696e-030     -29.569
Mno_O3HNa        1.563e-030       0.000  1.563e-030     -29.806
Mno_O3H2         2.490e-032       0.000  2.490e-032     -31.604
Mno_O3H3+        2.070e-037       0.000  2.070e-037     -36.684
Mno_O3H3Cl       5.097e-040       0.000  5.097e-040     -39.293

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.261e-007  3.261e-007
Ba               5.455e-007  5.455e-007
C                1.604e-002  1.604e-002
Ca               2.410e-003  2.410e-003
Cl               9.872e-005  9.873e-005
Fe               8.013e-005  8.013e-005
K                1.893e-005  1.893e-005
Mg               8.457e-005  8.458e-005
Mn               4.193e-004  4.193e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.920      Charge balance
                                       pe  =  -3.966      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.641e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.404e-003
                       Total CO2 (mol/kg)  =  7.670e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.778e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.33
                               Iterations  =  47
                                  Total H  = 1.110562e+002
                                  Total O  = 5.552970e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.309e-007  1.202e-007    -6.883    -6.920    -0.037
   OH-                   9.174e-008  8.328e-008    -7.037    -7.079    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.261e-007
   AsS(OH)(HS)-          3.253e-007  2.954e-007    -6.488    -6.530    -0.042
   H3AsO3                7.610e-010  7.625e-010    -9.119    -9.118     0.001
   H2AsO3-               4.949e-012  4.493e-012   -11.306   -11.347    -0.042
   As3S4(HS)2-           6.501e-016  5.902e-016   -15.187   -15.229    -0.042
   H4AsO3+               5.001e-017  4.540e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.098e-019  7.460e-020   -18.959   -19.127    -0.168
   AsO3-3                2.958e-028  1.239e-028   -27.529   -27.907    -0.378
As(5)           2.239e-018
   H2AsO4-               1.265e-018  1.149e-018   -17.898   -17.940    -0.042
   HAsO4-2               9.737e-019  6.614e-019   -18.012   -18.180    -0.168
   AsO4-3                2.942e-023  1.232e-023   -22.531   -22.909    -0.378
   H3AsO4                2.749e-023  2.754e-023   -22.561   -22.560     0.001
Ba              5.455e-007
   Ba+2                  5.248e-007  3.564e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.034e-008  1.846e-008    -7.692    -7.734    -0.042
   BaCO3                 3.876e-010  3.884e-010    -9.412    -9.411     0.001
   BaSO4                 6.838e-012  6.851e-012   -11.165   -11.164     0.001
   BaOH+                 1.107e-013  1.005e-013   -12.956   -12.998    -0.042
C(-4)           8.371e-003
   CH4                   8.371e-003  8.388e-003    -2.077    -2.076     0.001
C(4)            7.670e-003
   HCO3-                 5.934e-003  5.404e-003    -2.227    -2.267    -0.041
   CO2                   1.458e-003  1.461e-003    -2.836    -2.835     0.001
   CaHCO3+               1.192e-004  1.083e-004    -3.924    -3.966    -0.042
   MnHCO3+               1.025e-004  9.303e-005    -3.989    -4.031    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.001e-005  9.091e-006    -4.999    -5.041    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001



   MgHCO3+               3.879e-006  3.522e-006    -5.411    -5.453    -0.042
   CO3-2                 3.067e-006  2.109e-006    -5.513    -5.676    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.981e-007  5.993e-007    -6.223    -6.222     0.001
   MgCO3                 1.119e-007  1.121e-007    -6.951    -6.950     0.001
   BaHCO3+               2.034e-008  1.846e-008    -7.692    -7.734    -0.042
   NaCO3-                8.532e-009  7.745e-009    -8.069    -8.111    -0.042
   BaCO3                 3.876e-010  3.884e-010    -9.412    -9.411     0.001
Ca              2.410e-003
   Ca+2                  2.285e-003  1.571e-003    -2.641    -2.804    -0.163
   CaHCO3+               1.192e-004  1.083e-004    -3.924    -3.966    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.199e-008  1.202e-008    -7.921    -7.920     0.001
   CaOH+                 2.389e-009  2.168e-009    -8.622    -8.664    -0.042
   CaHSO4+               9.319e-015  8.460e-015   -14.031   -14.073    -0.042
Cl              9.872e-005
   Cl-                   9.865e-005  8.942e-005    -4.006    -4.049    -0.043
   MnCl+                 7.750e-008  7.036e-008    -7.111    -7.153    -0.042
   FeCl+                 2.287e-009  2.076e-009    -8.641    -8.683    -0.042
   MnCl2                 2.741e-012  2.746e-012   -11.562   -11.561     0.001
   MnCl3-                7.450e-017  6.764e-017   -16.128   -16.170    -0.042
   FeCl+2                6.902e-025  4.688e-025   -24.161   -24.329    -0.168
   FeCl2+                2.063e-028  1.873e-028   -27.686   -27.728    -0.042
   FeCl3                 1.671e-033  1.674e-033   -32.777   -32.776     0.001
Fe(2)           8.013e-005
   Fe(HS)2               4.416e-005  4.425e-005    -4.355    -4.354     0.001
   Fe+2                  2.477e-005  1.682e-005    -4.606    -4.774    -0.168
   FeHCO3+               1.001e-005  9.091e-006    -4.999    -5.041    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.884e-007  2.618e-007    -6.540    -6.582    -0.042
   FeOH+                 4.875e-008  4.426e-008    -7.312    -7.354    -0.042
   FeCl+                 2.287e-009  2.076e-009    -8.641    -8.683    -0.042
   FeSO4                 1.145e-010  1.147e-010    -9.941    -9.940     0.001
   Fe(OH)2               3.128e-012  3.134e-012   -11.505   -11.504     0.001
   Fe(OH)3-              1.067e-015  9.686e-016   -14.972   -15.014    -0.042
   FeHSO4+               9.982e-017  9.062e-017   -16.001   -16.043    -0.042
Fe(3)           5.602e-014
   Fe(OH)2+              2.830e-014  2.569e-014   -13.548   -13.590    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.301e-016  2.089e-016   -15.638   -15.680    -0.042
   FeOH+2                1.373e-017  9.325e-018   -16.862   -17.030    -0.168
   Fe+3                  4.145e-022  1.736e-022   -21.382   -21.760    -0.378
   FeCl+2                6.902e-025  4.688e-025   -24.161   -24.329    -0.168
   FeSO4+                8.042e-026  7.301e-026   -25.095   -25.137    -0.042
   FeCl2+                2.063e-028  1.873e-028   -27.686   -27.728    -0.042
   Fe(SO4)2-             6.747e-032  6.126e-032   -31.171   -31.213    -0.042
   FeHSO4+2              3.458e-032  2.349e-032   -31.461   -31.629    -0.168
   Fe2(OH)2+4            1.100e-032  2.341e-033   -31.959   -32.631    -0.672
   FeCl3                 1.671e-033  1.674e-033   -32.777   -32.776     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.851   -43.901    -1.050
H(0)            1.747e-009
   H2                    8.735e-010  8.753e-010    -9.059    -9.058     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.766    -0.043
   KSO4-                 5.092e-012  4.623e-012   -11.293   -11.335    -0.042
Mg              8.457e-005
   Mg+2                  8.058e-005  5.569e-005    -4.094    -4.254    -0.160
   MgHCO3+               3.879e-006  3.522e-006    -5.411    -5.453    -0.042
   MgCO3                 1.119e-007  1.121e-007    -6.951    -6.950     0.001
   MgOH+                 1.853e-009  1.682e-009    -8.732    -8.774    -0.042
   MgSO4                 4.997e-010  5.007e-010    -9.301    -9.300     0.001
Mn(2)           4.193e-004
   Mn+2                  2.844e-004  1.931e-004    -3.546    -3.714    -0.168
   MnHCO3+               1.025e-004  9.303e-005    -3.989    -4.031    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.750e-008  7.036e-008    -7.111    -7.153    -0.042
   MnOH+                 4.550e-008  4.130e-008    -7.342    -7.384    -0.042



   MnSO4                 1.315e-009  1.317e-009    -8.881    -8.880     0.001
   MnCl2                 2.741e-012  2.746e-012   -11.562   -11.561     0.001
   MnCl3-                7.450e-017  6.764e-017   -16.128   -16.170    -0.042
   Mn(OH)3-              1.942e-018  1.763e-018   -17.712   -17.754    -0.042
Mn(3)           1.540e-033
   Mn+3                  1.540e-033  6.450e-034   -32.812   -33.190    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.490   -82.658    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.966   -96.008    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.981e-007  5.993e-007    -6.223    -6.222     0.001
   NaCO3-                8.532e-009  7.745e-009    -8.069    -8.111    -0.042
   NaSO4-                4.175e-011  3.791e-011   -10.379   -10.421    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.265   -74.265     0.001
S(-2)           2.083e-004
   HS-                   5.984e-005  5.433e-005    -4.223    -4.265    -0.042
   H2S                   5.696e-005  5.708e-005    -4.244    -4.244     0.001
   Fe(HS)2               4.416e-005  4.425e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          3.253e-007  2.954e-007    -6.488    -6.530    -0.042
   Fe(HS)3-              2.884e-007  2.618e-007    -6.540    -6.582    -0.042
   S5-2                  1.581e-007  1.149e-007    -6.801    -6.940    -0.139
   S4-2                  9.361e-008  6.703e-008    -7.029    -7.174    -0.145
   S6-2                  8.071e-008  5.946e-008    -7.093    -7.226    -0.133
   S-2                   8.040e-011  5.461e-011   -10.095   -10.263    -0.168
   S3-2                  3.353e-011  2.362e-011   -10.475   -10.627    -0.152
   S2-2                  1.929e-012  1.340e-012   -11.715   -11.873    -0.158
   As3S4(HS)2-           6.501e-016  5.902e-016   -15.187   -15.229    -0.042
S(6)            7.001e-008
   SO4-2                 5.603e-008  3.835e-008    -7.252    -7.416    -0.165
   CaSO4                 1.199e-008  1.202e-008    -7.921    -7.920     0.001
   MnSO4                 1.315e-009  1.317e-009    -8.881    -8.880     0.001
   MgSO4                 4.997e-010  5.007e-010    -9.301    -9.300     0.001
   FeSO4                 1.145e-010  1.147e-010    -9.941    -9.940     0.001
   NaSO4-                4.175e-011  3.791e-011   -10.379   -10.421    -0.042
   BaSO4                 6.838e-012  6.851e-012   -11.165   -11.164     0.001
   KSO4-                 5.092e-012  4.623e-012   -11.293   -11.335    -0.042
   HSO4-                 4.935e-013  4.480e-013   -12.307   -12.349    -0.042
   CaHSO4+               9.319e-015  8.460e-015   -14.031   -14.073    -0.042
   FeHSO4+               9.982e-017  9.062e-017   -16.001   -16.043    -0.042
   FeSO4+                8.042e-026  7.301e-026   -25.095   -25.137    -0.042
   Fe(SO4)2-             6.747e-032  6.126e-032   -31.171   -31.213    -0.042
   FeHSO4+2              3.458e-032  2.349e-032   -31.461   -31.629    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.86  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.12    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -27.57   16.03   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2



Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.64  -10.22   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.74   36.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.93  -43.76   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.15  -43.36   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.02  -42.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.12  -45.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.98  -12.19   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.92  -88.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.80  -11.13    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.03   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.07   10.13   15.20  Mn(OH)2
Pyrolusite      -25.35   16.03   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 95.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.900e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.774e-002 -2.256e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  4.850e-003 -5.750e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.492e-005  3.492e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.667e-003  5.667e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.530e-005  Surface charge, eq

Hfo_s         
 2.425e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.927e-006       0.794  1.927e-006      -5.715
Hfo_sOHCa+2      4.409e-007       0.182  4.409e-007      -6.356
Hfo_sOFe+        4.729e-008       0.020  4.729e-008      -7.325
Hfo_sOH2+        7.044e-009       0.003  7.044e-009      -8.152
Hfo_sOH          3.009e-009       0.001  3.009e-009      -8.522
Hfo_sOHBa+2      3.093e-010       0.000  3.093e-010      -9.510
Hfo_sO-          2.944e-011       0.000  2.944e-011     -10.531

Hfo           
 7.530e-005  Surface charge, eq

Hfo_w         
 9.701e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.622e-005       0.579  5.621e-005      -4.250
Hfo_wOH          2.401e-005       0.248  2.401e-005      -4.620
Hfo_wOMn+        1.221e-005       0.126  1.221e-005      -4.913
Hfo_wOFe+        3.522e-006       0.036  3.522e-006      -5.453
Hfo_wOCa+        4.436e-007       0.005  4.436e-007      -6.353
Hfo_wOMg+        2.799e-007       0.003  2.798e-007      -6.553
Hfo_wO-          2.350e-007       0.002  2.350e-007      -6.629
Hfo_wOFeOH       7.894e-008       0.001  7.894e-008      -7.103
Hfo_wH2AsO3      4.712e-009       0.000  4.712e-009      -8.327
Hfo_wSO4-        6.595e-012       0.000  6.595e-012     -11.181
Hfo_wOHSO4-2     5.619e-012       0.000  5.619e-012     -11.250
Hfo_wOBa+        4.499e-012       0.000  4.499e-012     -11.347
Hfo_wOHAsO4-3    1.125e-017       0.000  1.125e-017     -16.949
Hfo_wHAsO4-      1.381e-018       0.000  1.381e-018     -17.860
Hfo_wH2AsO4      1.046e-019       0.000  1.046e-019     -18.980

Mno           
 7.518e-030  Surface charge, eq

Mno_          



 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.423e-027       0.000  1.423e-027     -26.847
Mno_O3HMn+       2.346e-029       0.000  2.346e-029     -28.630
Mno_O3Ca         8.828e-030       0.000  8.827e-030     -29.054
Mno_O3-2         7.794e-030       0.000  7.793e-030     -29.108
Mno_O3H-         3.222e-031       0.000  3.221e-031     -30.492
Mno_O3Na-        1.629e-031       0.000  1.629e-031     -30.788
Mno_O3HCa+       1.270e-031       0.000  1.270e-031     -30.896
Mno_O3Mg         1.191e-031       0.000  1.191e-031     -30.924
Mno_O3Ba         4.213e-032       0.000  4.213e-032     -31.375
Mno_O3HMg+       1.160e-033       0.000  1.160e-033     -32.935
Mno_O3HBa+       1.084e-033       0.000  1.084e-033     -32.965
Mno_O3HNa        6.284e-034       0.000  6.284e-034     -33.202
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.306e-041       0.000  8.306e-041     -40.081
Mno_O3H3Cl       2.046e-043       0.000  2.046e-043     -42.689

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.262e-007  3.262e-007
Ba               5.455e-007  5.455e-007
C                1.612e-002  1.612e-002
Ca               2.409e-003  2.409e-003
Cl               9.872e-005  9.873e-005
Fe               8.013e-005  8.013e-005
K                1.893e-005  1.893e-005
Mg               8.458e-005  8.458e-005
Mn               4.191e-004  4.191e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.921      Charge balance
                                       pe  =  -3.967      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.637e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.401e-003
                       Total CO2 (mol/kg)  =  7.664e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.759e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.32
                               Iterations  =  35
                                  Total H  = 1.110567e+002
                                  Total O  = 5.552978e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.308e-007  1.201e-007    -6.883    -6.921    -0.037
   OH-                   9.182e-008  8.335e-008    -7.037    -7.079    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.262e-007
   AsS(OH)(HS)-          3.254e-007  2.955e-007    -6.488    -6.530    -0.042
   H3AsO3                7.616e-010  7.631e-010    -9.118    -9.117     0.001
   H2AsO3-               4.956e-012  4.500e-012   -11.305   -11.347    -0.042
   As3S4(HS)2-           6.497e-016  5.898e-016   -15.187   -15.229    -0.042
   H4AsO3+               5.000e-017  4.539e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.101e-019  7.478e-020   -18.958   -19.126    -0.168



   AsO3-3                2.967e-028  1.243e-028   -27.528   -27.906    -0.378
As(5)           2.237e-018
   H2AsO4-               1.264e-018  1.147e-018   -17.898   -17.940    -0.042
   HAsO4-2               9.732e-019  6.611e-019   -18.012   -18.180    -0.168
   AsO4-3                2.943e-023  1.233e-023   -22.531   -22.909    -0.378
   H3AsO4                2.743e-023  2.748e-023   -22.562   -22.561     0.001
Ba              5.455e-007
   Ba+2                  5.248e-007  3.565e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.033e-008  1.846e-008    -7.692    -7.734    -0.042
   BaCO3                 3.878e-010  3.885e-010    -9.411    -9.411     0.001
   BaSO4                 6.767e-012  6.781e-012   -11.170   -11.169     0.001
   BaOH+                 1.108e-013  1.006e-013   -12.956   -12.998    -0.042
C(-4)           8.456e-003
   CH4                   8.456e-003  8.473e-003    -2.073    -2.072     0.001
C(4)            7.664e-003
   HCO3-                 5.931e-003  5.401e-003    -2.227    -2.268    -0.041
   CO2                   1.456e-003  1.458e-003    -2.837    -2.836     0.001
   CaHCO3+               1.191e-004  1.082e-004    -3.924    -3.966    -0.042
   MnHCO3+               1.024e-004  9.295e-005    -3.990    -4.032    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               1.001e-005  9.083e-006    -5.000    -5.042    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.878e-006  3.520e-006    -5.411    -5.453    -0.042
   CO3-2                 3.067e-006  2.110e-006    -5.513    -5.676    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.978e-007  5.990e-007    -6.223    -6.223     0.001
   MgCO3                 1.119e-007  1.121e-007    -6.951    -6.950     0.001
   BaHCO3+               2.033e-008  1.846e-008    -7.692    -7.734    -0.042
   NaCO3-                8.534e-009  7.747e-009    -8.069    -8.111    -0.042
   BaCO3                 3.878e-010  3.885e-010    -9.411    -9.411     0.001
Ca              2.409e-003
   Ca+2                  2.285e-003  1.570e-003    -2.641    -2.804    -0.163
   CaHCO3+               1.191e-004  1.082e-004    -3.924    -3.966    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.187e-008  1.189e-008    -7.926    -7.925     0.001
   CaOH+                 2.390e-009  2.170e-009    -8.622    -8.664    -0.042
   CaHSO4+               9.212e-015  8.363e-015   -14.036   -14.078    -0.042
Cl              9.872e-005
   Cl-                   9.865e-005  8.942e-005    -4.006    -4.049    -0.043
   MnCl+                 7.748e-008  7.034e-008    -7.111    -7.153    -0.042
   FeCl+                 2.287e-009  2.076e-009    -8.641    -8.683    -0.042
   MnCl2                 2.740e-012  2.746e-012   -11.562   -11.561     0.001
   MnCl3-                7.449e-017  6.762e-017   -16.128   -16.170    -0.042
   FeCl+2                6.884e-025  4.676e-025   -24.162   -24.330    -0.168
   FeCl2+                2.058e-028  1.868e-028   -27.687   -27.729    -0.042
   FeCl3                 1.667e-033  1.670e-033   -32.778   -32.777     0.001
Fe(2)           8.013e-005
   Fe(HS)2               4.417e-005  4.426e-005    -4.355    -4.354     0.001
   Fe+2                  2.476e-005  1.682e-005    -4.606    -4.774    -0.168
   FeHCO3+               1.001e-005  9.083e-006    -5.000    -5.042    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.885e-007  2.619e-007    -6.540    -6.582    -0.042
   FeOH+                 4.878e-008  4.428e-008    -7.312    -7.354    -0.042
   FeCl+                 2.287e-009  2.076e-009    -8.641    -8.683    -0.042
   FeSO4                 1.133e-010  1.135e-010    -9.946    -9.945     0.001
   Fe(OH)2               3.132e-012  3.138e-012   -11.504   -11.503     0.001
   Fe(OH)3-              1.069e-015  9.709e-016   -14.971   -15.013    -0.042
   FeHSO4+               9.867e-017  8.957e-017   -16.006   -16.048    -0.042
Fe(3)           5.600e-014
   Fe(OH)2+              2.827e-014  2.567e-014   -13.549   -13.591    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.303e-016  2.091e-016   -15.638   -15.680    -0.042
   FeOH+2                1.371e-017  9.310e-018   -16.863   -17.031    -0.168
   Fe+3                  4.134e-022  1.732e-022   -21.384   -21.762    -0.378
   FeCl+2                6.884e-025  4.676e-025   -24.162   -24.330    -0.168
   FeSO4+                7.938e-026  7.206e-026   -25.100   -25.142    -0.042
   FeCl2+                2.058e-028  1.868e-028   -27.687   -27.729    -0.042



   Fe(SO4)2-             6.591e-032  5.983e-032   -31.181   -31.223    -0.042
   FeHSO4+2              3.411e-032  2.317e-032   -31.467   -31.635    -0.168
   Fe2(OH)2+4            1.096e-032  2.333e-033   -31.960   -32.632    -0.672
   FeCl3                 1.667e-033  1.670e-033   -32.778   -32.777     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.853   -43.903    -1.050
H(0)            1.752e-009
   H2                    8.761e-010  8.778e-010    -9.057    -9.057     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.766    -0.043
   KSO4-                 5.039e-012  4.575e-012   -11.298   -11.340    -0.042
Mg              8.458e-005
   Mg+2                  8.059e-005  5.570e-005    -4.094    -4.254    -0.160
   MgHCO3+               3.878e-006  3.520e-006    -5.411    -5.453    -0.042
   MgCO3                 1.119e-007  1.121e-007    -6.951    -6.950     0.001
   MgOH+                 1.855e-009  1.684e-009    -8.732    -8.774    -0.042
   MgSO4                 4.946e-010  4.956e-010    -9.306    -9.305     0.001
Mn(2)           4.191e-004
   Mn+2                  2.843e-004  1.931e-004    -3.546    -3.714    -0.168
   MnHCO3+               1.024e-004  9.295e-005    -3.990    -4.032    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.748e-008  7.034e-008    -7.111    -7.153    -0.042
   MnOH+                 4.552e-008  4.133e-008    -7.342    -7.384    -0.042
   MnSO4                 1.301e-009  1.303e-009    -8.886    -8.885     0.001
   MnCl2                 2.740e-012  2.746e-012   -11.562   -11.561     0.001
   MnCl3-                7.449e-017  6.762e-017   -16.128   -16.170    -0.042
   Mn(OH)3-              1.946e-018  1.767e-018   -17.711   -17.753    -0.042
Mn(3)           1.536e-033
   Mn+3                  1.536e-033  6.434e-034   -32.814   -33.192    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.491   -82.659    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.968   -96.010    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.978e-007  5.990e-007    -6.223    -6.223     0.001
   NaCO3-                8.534e-009  7.747e-009    -8.069    -8.111    -0.042
   NaSO4-                4.132e-011  3.751e-011   -10.384   -10.426    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.268   -74.267     0.001
S(-2)           2.083e-004
   HS-                   5.986e-005  5.434e-005    -4.223    -4.265    -0.042
   H2S                   5.693e-005  5.704e-005    -4.245    -4.244     0.001
   Fe(HS)2               4.417e-005  4.426e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          3.254e-007  2.955e-007    -6.488    -6.530    -0.042
   Fe(HS)3-              2.885e-007  2.619e-007    -6.540    -6.582    -0.042
   S5-2                  1.582e-007  1.150e-007    -6.801    -6.939    -0.139
   S4-2                  9.371e-008  6.710e-008    -7.028    -7.173    -0.145
   S6-2                  8.079e-008  5.953e-008    -7.093    -7.225    -0.133
   S-2                   8.048e-011  5.467e-011   -10.094   -10.262    -0.168
   S3-2                  3.357e-011  2.364e-011   -10.474   -10.626    -0.152
   S2-2                  1.931e-012  1.342e-012   -11.714   -11.872    -0.158
   As3S4(HS)2-           6.497e-016  5.898e-016   -15.187   -15.229    -0.042
S(6)            6.927e-008
   SO4-2                 5.544e-008  3.795e-008    -7.256    -7.421    -0.165
   CaSO4                 1.187e-008  1.189e-008    -7.926    -7.925     0.001
   MnSO4                 1.301e-009  1.303e-009    -8.886    -8.885     0.001
   MgSO4                 4.946e-010  4.956e-010    -9.306    -9.305     0.001
   FeSO4                 1.133e-010  1.135e-010    -9.946    -9.945     0.001
   NaSO4-                4.132e-011  3.751e-011   -10.384   -10.426    -0.042
   BaSO4                 6.767e-012  6.781e-012   -11.170   -11.169     0.001
   KSO4-                 5.039e-012  4.575e-012   -11.298   -11.340    -0.042
   HSO4-                 4.880e-013  4.430e-013   -12.312   -12.354    -0.042
   CaHSO4+               9.212e-015  8.363e-015   -14.036   -14.078    -0.042
   FeHSO4+               9.867e-017  8.957e-017   -16.006   -16.048    -0.042
   FeSO4+                7.938e-026  7.206e-026   -25.100   -25.142    -0.042
   Fe(SO4)2-             6.591e-032  5.983e-032   -31.181   -31.223    -0.042
   FeHSO4+2              3.411e-032  2.317e-032   -31.467   -31.635    -0.168



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.86  -10.22   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.12    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.44  -17.98  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -27.57   16.03   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.64  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.74   36.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.94  -43.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.16  -43.37   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.03  -42.31   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.13  -45.52   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.93  -88.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.80  -11.13    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.03   42.56  MnO2
O2(g)           -71.37  -74.27   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.07   10.13   15.20  Mn(OH)2
Pyrolusite      -25.35   16.03   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS



Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 96.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.920e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.775e-002 -2.255e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.731e-003 -5.869e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.543e-005  3.543e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.786e-003  5.786e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.344e-005  Surface charge, eq

Hfo_s         
 2.365e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.879e-006       0.795  1.879e-006      -5.726
Hfo_sOHCa+2      4.298e-007       0.182  4.298e-007      -6.367
Hfo_sOFe+        4.614e-008       0.020  4.613e-008      -7.336
Hfo_sOH2+        6.862e-009       0.003  6.861e-009      -8.164
Hfo_sOH          2.934e-009       0.001  2.933e-009      -8.533
Hfo_sOHBa+2      3.016e-010       0.000  3.016e-010      -9.521



Hfo_sO-          2.873e-011       0.000  2.873e-011     -10.542

Hfo           
 7.344e-005  Surface charge, eq

Hfo_w         
 9.462e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.481e-005       0.579  5.480e-005      -4.261
Hfo_wOH          2.343e-005       0.248  2.343e-005      -4.630
Hfo_wOMn+        1.192e-005       0.126  1.192e-005      -4.924
Hfo_wOFe+        3.439e-006       0.036  3.439e-006      -5.464
Hfo_wOCa+        4.331e-007       0.005  4.331e-007      -6.363
Hfo_wOMg+        2.733e-007       0.003  2.733e-007      -6.563
Hfo_wO-          2.295e-007       0.002  2.295e-007      -6.639
Hfo_wOFeOH       7.714e-008       0.001  7.713e-008      -7.113
Hfo_wH2AsO3      4.601e-009       0.000  4.601e-009      -8.337
Hfo_wSO4-        6.364e-012       0.000  6.363e-012     -11.196
Hfo_wOHSO4-2     5.427e-012       0.000  5.426e-012     -11.265
Hfo_wOBa+        4.394e-012       0.000  4.394e-012     -11.357
Hfo_wOHAsO4-3    1.099e-017       0.000  1.098e-017     -16.959
Hfo_wHAsO4-      1.346e-018       0.000  1.346e-018     -17.871
Hfo_wH2AsO4      1.019e-019       0.000  1.019e-019     -18.992

Mno           
 1.909e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.624e-024       0.000  3.624e-024     -23.441
Mno_O3HMn+       5.971e-026       0.000  5.970e-026     -25.224
Mno_O3Ca         2.249e-026       0.000  2.248e-026     -25.648
Mno_O3-2         1.986e-026       0.000  1.985e-026     -25.702
Mno_O3H-         8.201e-028       0.000  8.200e-028     -27.086
Mno_O3Na-        4.151e-028       0.000  4.151e-028     -27.382
Mno_O3HCa+       3.232e-028       0.000  3.232e-028     -27.491
Mno_O3Mg         3.034e-028       0.000  3.034e-028     -27.518
Mno_O3Ba         1.073e-028       0.000  1.073e-028     -27.969
Mno_O3HMg+       2.954e-030       0.000  2.954e-030     -29.530
Mno_O3HBa+       2.760e-030       0.000  2.760e-030     -29.559
Mno_O3HNa        1.600e-030       0.000  1.600e-030     -29.796
Mno_O3H2         2.543e-032       0.000  2.543e-032     -31.595
Mno_O3H3+        2.111e-037       0.000  2.111e-037     -36.676
Mno_O3H3Cl       5.199e-040       0.000  5.199e-040     -39.284

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.263e-007  3.263e-007
Ba               5.455e-007  5.455e-007
C                1.620e-002  1.620e-002
Ca               2.408e-003  2.409e-003
Cl               9.872e-005  9.873e-005
Fe               8.012e-005  8.012e-005
K                1.893e-005  1.893e-005
Mg               8.459e-005  8.459e-005
Mn               4.189e-004  4.189e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.921      Charge balance



                                       pe  =  -3.968      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.634e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.397e-003
                       Total CO2 (mol/kg)  =  7.658e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.741e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.30
                               Iterations  =  44
                                  Total H  = 1.110573e+002
                                  Total O  = 5.552986e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.307e-007  1.200e-007    -6.884    -6.921    -0.037
   OH-                   9.189e-008  8.342e-008    -7.037    -7.079    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.263e-007
   AsS(OH)(HS)-          3.256e-007  2.956e-007    -6.487    -6.529    -0.042
   H3AsO3                7.621e-010  7.637e-010    -9.118    -9.117     0.001
   H2AsO3-               4.964e-012  4.507e-012   -11.304   -11.346    -0.042
   As3S4(HS)2-           6.493e-016  5.895e-016   -15.188   -15.230    -0.042
   H4AsO3+               4.999e-017  4.539e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.103e-019  7.496e-020   -18.957   -19.125    -0.168
   AsO3-3                2.976e-028  1.247e-028   -27.526   -27.904    -0.378
As(5)           2.235e-018
   H2AsO4-               1.262e-018  1.146e-018   -17.899   -17.941    -0.042
   HAsO4-2               9.727e-019  6.608e-019   -18.012   -18.180    -0.168
   AsO4-3                2.943e-023  1.233e-023   -22.531   -22.909    -0.378
   H3AsO4                2.737e-023  2.742e-023   -22.563   -22.562     0.001
Ba              5.455e-007
   Ba+2                  5.248e-007  3.565e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.032e-008  1.845e-008    -7.692    -7.734    -0.042
   BaCO3                 3.879e-010  3.887e-010    -9.411    -9.410     0.001
   BaSO4                 6.698e-012  6.711e-012   -11.174   -11.173     0.001
   BaOH+                 1.109e-013  1.007e-013   -12.955   -12.997    -0.042
C(-4)           8.541e-003
   CH4                   8.541e-003  8.558e-003    -2.068    -2.068     0.001
C(4)            7.658e-003
   HCO3-                 5.927e-003  5.398e-003    -2.227    -2.268    -0.041
   CO2                   1.453e-003  1.456e-003    -2.838    -2.837     0.001
   CaHCO3+               1.190e-004  1.081e-004    -3.924    -3.966    -0.042
   MnHCO3+               1.023e-004  9.287e-005    -3.990    -4.032    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               9.997e-006  9.076e-006    -5.000    -5.042    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.876e-006  3.519e-006    -5.412    -5.454    -0.042
   CO3-2                 3.068e-006  2.110e-006    -5.513    -5.676    -0.163
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.974e-007  5.986e-007    -6.224    -6.223     0.001
   MgCO3                 1.120e-007  1.122e-007    -6.951    -6.950     0.001
   BaHCO3+               2.032e-008  1.845e-008    -7.692    -7.734    -0.042
   NaCO3-                8.536e-009  7.749e-009    -8.069    -8.111    -0.042
   BaCO3                 3.879e-010  3.887e-010    -9.411    -9.410     0.001
Ca              2.408e-003
   Ca+2                  2.284e-003  1.570e-003    -2.641    -2.804    -0.163
   CaHCO3+               1.190e-004  1.081e-004    -3.924    -3.966    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.174e-008  1.176e-008    -7.930    -7.929     0.001
   CaOH+                 2.391e-009  2.171e-009    -8.621    -8.663    -0.042
   CaHSO4+               9.107e-015  8.268e-015   -14.041   -14.083    -0.042
Cl              9.872e-005
   Cl-                   9.864e-005  8.942e-005    -4.006    -4.049    -0.043



   MnCl+                 7.746e-008  7.033e-008    -7.111    -7.153    -0.042
   FeCl+                 2.286e-009  2.075e-009    -8.641    -8.683    -0.042
   MnCl2                 2.740e-012  2.745e-012   -11.562   -11.561     0.001
   MnCl3-                7.447e-017  6.761e-017   -16.128   -16.170    -0.042
   FeCl+2                6.867e-025  4.665e-025   -24.163   -24.331    -0.168
   FeCl2+                2.052e-028  1.863e-028   -27.688   -27.730    -0.042
   FeCl3                 1.663e-033  1.666e-033   -32.779   -32.778     0.001
Fe(2)           8.012e-005
   Fe(HS)2               4.418e-005  4.427e-005    -4.355    -4.354     0.001
   Fe+2                  2.475e-005  1.681e-005    -4.606    -4.774    -0.168
   FeHCO3+               9.997e-006  9.076e-006    -5.000    -5.042    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.886e-007  2.620e-007    -6.540    -6.582    -0.042
   FeOH+                 4.881e-008  4.431e-008    -7.312    -7.354    -0.042
   FeCl+                 2.286e-009  2.075e-009    -8.641    -8.683    -0.042
   FeSO4                 1.121e-010  1.123e-010    -9.950    -9.950     0.001
   Fe(OH)2               3.137e-012  3.143e-012   -11.504   -11.503     0.001
   Fe(OH)3-              1.072e-015  9.731e-016   -14.970   -15.012    -0.042
   FeHSO4+               9.754e-017  8.855e-017   -16.011   -16.053    -0.042
Fe(3)           5.597e-014
   Fe(OH)2+              2.825e-014  2.565e-014   -13.549   -13.591    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.305e-016  2.093e-016   -15.637   -15.679    -0.042
   FeOH+2                1.368e-017  9.294e-018   -16.864   -17.032    -0.168
   Fe+3                  4.123e-022  1.727e-022   -21.385   -21.763    -0.378
   FeCl+2                6.867e-025  4.665e-025   -24.163   -24.331    -0.168
   FeSO4+                7.836e-026  7.114e-026   -25.106   -25.148    -0.042
   FeCl2+                2.052e-028  1.863e-028   -27.688   -27.730    -0.042
   Fe(SO4)2-             6.439e-032  5.846e-032   -31.191   -31.233    -0.042
   FeHSO4+2              3.364e-032  2.285e-032   -31.473   -31.641    -0.168
   Fe2(OH)2+4            1.092e-032  2.325e-033   -31.962   -32.634    -0.672
   FeCl3                 1.663e-033  1.666e-033   -32.779   -32.778     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.855   -43.905    -1.050
H(0)            1.757e-009
   H2                    8.786e-010  8.803e-010    -9.056    -9.055     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.766    -0.043
   KSO4-                 4.987e-012  4.528e-012   -11.302   -11.344    -0.042
Mg              8.459e-005
   Mg+2                  8.060e-005  5.571e-005    -4.094    -4.254    -0.160
   MgHCO3+               3.876e-006  3.519e-006    -5.412    -5.454    -0.042
   MgCO3                 1.120e-007  1.122e-007    -6.951    -6.950     0.001
   MgOH+                 1.857e-009  1.686e-009    -8.731    -8.773    -0.042
   MgSO4                 4.896e-010  4.905e-010    -9.310    -9.309     0.001
Mn(2)           4.189e-004
   Mn+2                  2.842e-004  1.931e-004    -3.546    -3.714    -0.168
   MnHCO3+               1.023e-004  9.287e-005    -3.990    -4.032    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.746e-008  7.033e-008    -7.111    -7.153    -0.042
   MnOH+                 4.555e-008  4.135e-008    -7.342    -7.384    -0.042
   MnSO4                 1.287e-009  1.289e-009    -8.890    -8.890     0.001
   MnCl2                 2.740e-012  2.745e-012   -11.562   -11.561     0.001
   MnCl3-                7.447e-017  6.761e-017   -16.128   -16.170    -0.042
   Mn(OH)3-              1.950e-018  1.771e-018   -17.710   -17.752    -0.042
Mn(3)           1.532e-033
   Mn+3                  1.532e-033  6.418e-034   -32.815   -33.193    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.492   -82.660    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.971   -96.013    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.974e-007  5.986e-007    -6.224    -6.223     0.001
   NaCO3-                8.536e-009  7.749e-009    -8.069    -8.111    -0.042
   NaSO4-                4.089e-011  3.712e-011   -10.388   -10.430    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.270   -74.270     0.001



S(-2)           2.083e-004
   HS-                   5.987e-005  5.435e-005    -4.223    -4.265    -0.042
   H2S                   5.689e-005  5.701e-005    -4.245    -4.244     0.001
   Fe(HS)2               4.418e-005  4.427e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          3.256e-007  2.956e-007    -6.487    -6.529    -0.042
   Fe(HS)3-              2.886e-007  2.620e-007    -6.540    -6.582    -0.042
   S5-2                  1.584e-007  1.151e-007    -6.800    -6.939    -0.139
   S4-2                  9.380e-008  6.717e-008    -7.028    -7.173    -0.145
   S6-2                  8.088e-008  5.959e-008    -7.092    -7.225    -0.133
   S-2                   8.056e-011  5.472e-011   -10.094   -10.262    -0.168
   S3-2                  3.360e-011  2.367e-011   -10.474   -10.626    -0.152
   S2-2                  1.933e-012  1.343e-012   -11.714   -11.872    -0.158
   As3S4(HS)2-           6.493e-016  5.895e-016   -15.188   -15.230    -0.042
S(6)            6.855e-008
   SO4-2                 5.487e-008  3.756e-008    -7.261    -7.425    -0.165
   CaSO4                 1.174e-008  1.176e-008    -7.930    -7.929     0.001
   MnSO4                 1.287e-009  1.289e-009    -8.890    -8.890     0.001
   MgSO4                 4.896e-010  4.905e-010    -9.310    -9.309     0.001
   FeSO4                 1.121e-010  1.123e-010    -9.950    -9.950     0.001
   NaSO4-                4.089e-011  3.712e-011   -10.388   -10.430    -0.042
   BaSO4                 6.698e-012  6.711e-012   -11.174   -11.173     0.001
   KSO4-                 4.987e-012  4.528e-012   -11.302   -11.344    -0.042
   HSO4-                 4.825e-013  4.381e-013   -12.316   -12.358    -0.042
   CaHSO4+               9.107e-015  8.268e-015   -14.041   -14.083    -0.042
   FeHSO4+               9.754e-017  8.855e-017   -16.011   -16.053    -0.042
   FeSO4+                7.836e-026  7.114e-026   -25.106   -25.148    -0.042
   Fe(SO4)2-             6.439e-032  5.846e-032   -31.191   -31.233    -0.042
   FeHSO4+2              3.364e-032  2.285e-032   -31.473   -31.641    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.87  -10.23   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.12    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -27.57   16.03   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.67  -45.03  Fe3S4
Gypsum           -5.65  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.74   36.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4



Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.95  -43.78   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.17  -43.38   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.04  -42.32   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.14  -45.53   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite      -9.99  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.95  -88.66   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.81  -11.14    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.07   10.13   15.20  Mn(OH)2
Pyrolusite      -25.35   16.03   41.38  MnO2
Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 97.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.940e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.03   43.60   4.670e-004           0 -4.670e-004



Calcite              0.00   -8.48   -8.48   1.000e-001  9.775e-002 -2.254e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.612e-003 -5.988e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.594e-005  3.594e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  5.906e-003  5.906e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.158e-005  Surface charge, eq

Hfo_s         
 2.306e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.832e-006       0.795  1.832e-006      -5.737
Hfo_sOHCa+2      4.186e-007       0.182  4.186e-007      -6.378
Hfo_sOFe+        4.498e-008       0.020  4.498e-008      -7.347
Hfo_sOH2+        6.680e-009       0.003  6.680e-009      -8.175
Hfo_sOH          2.858e-009       0.001  2.858e-009      -8.544
Hfo_sOHBa+2      2.939e-010       0.000  2.939e-010      -9.532
Hfo_sO-          2.802e-011       0.000  2.802e-011     -10.553

Hfo           
 7.158e-005  Surface charge, eq

Hfo_w         
 9.223e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.340e-005       0.579  5.340e-005      -4.272
Hfo_wOH          2.285e-005       0.248  2.285e-005      -4.641
Hfo_wOMn+        1.163e-005       0.126  1.163e-005      -4.934
Hfo_wOFe+        3.356e-006       0.036  3.355e-006      -5.474
Hfo_wOCa+        4.226e-007       0.005  4.226e-007      -6.374
Hfo_wOMg+        2.668e-007       0.003  2.668e-007      -6.574
Hfo_wO-          2.240e-007       0.002  2.240e-007      -6.650
Hfo_wOFeOH       7.533e-008       0.001  7.532e-008      -7.123
Hfo_wH2AsO3      4.490e-009       0.000  4.490e-009      -8.348
Hfo_wSO4-        6.137e-012       0.000  6.137e-012     -11.212
Hfo_wOHSO4-2     5.238e-012       0.000  5.237e-012     -11.281
Hfo_wOBa+        4.289e-012       0.000  4.288e-012     -11.368
Hfo_wOHAsO4-3    1.072e-017       0.000  1.072e-017     -16.970
Hfo_wHAsO4-      1.311e-018       0.000  1.311e-018     -17.882
Hfo_wH2AsO4      9.913e-020       0.000  9.913e-020     -19.004

Mno           
 7.493e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.427e-027       0.000  1.427e-027     -26.846
Mno_O3HMn+       2.349e-029       0.000  2.349e-029     -28.629
Mno_O3Ca         8.853e-030       0.000  8.853e-030     -29.053
Mno_O3-2         7.819e-030       0.000  7.819e-030     -29.107
Mno_O3H-         3.227e-031       0.000  3.227e-031     -30.491
Mno_O3Na-        1.635e-031       0.000  1.635e-031     -30.787
Mno_O3HCa+       1.272e-031       0.000  1.272e-031     -30.896
Mno_O3Mg         1.195e-031       0.000  1.195e-031     -30.923
Mno_O3Ba         4.228e-032       0.000  4.228e-032     -31.374
Mno_O3HMg+       1.163e-033       0.000  1.162e-033     -32.935
Mno_O3HBa+       1.086e-033       0.000  1.086e-033     -32.964
Mno_O3HNa        6.294e-034       0.000  6.294e-034     -33.201
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000



Mno_O3H3+        8.292e-041       0.000  8.292e-041     -40.081
Mno_O3H3Cl       2.042e-043       0.000  2.042e-043     -42.690

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.264e-007  3.265e-007
Ba               5.455e-007  5.455e-007
C                1.628e-002  1.628e-002
Ca               2.408e-003  2.408e-003
Cl               9.872e-005  9.873e-005
Fe               8.011e-005  8.012e-005
K                1.893e-005  1.893e-005
Mg               8.459e-005  8.460e-005
Mn               4.187e-004  4.187e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.921      Charge balance
                                       pe  =  -3.969      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.630e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.393e-003
                       Total CO2 (mol/kg)  =  7.652e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.722e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.29
                               Iterations  =  31
                                  Total H  = 1.110578e+002
                                  Total O  = 5.552993e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.306e-007  1.199e-007    -6.884    -6.921    -0.037
   OH-                   9.197e-008  8.349e-008    -7.036    -7.078    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.264e-007
   AsS(OH)(HS)-          3.257e-007  2.957e-007    -6.487    -6.529    -0.042
   H3AsO3                7.627e-010  7.642e-010    -9.118    -9.117     0.001
   H2AsO3-               4.972e-012  4.514e-012   -11.303   -11.345    -0.042
   As3S4(HS)2-           6.489e-016  5.891e-016   -15.188   -15.230    -0.042
   H4AsO3+               4.999e-017  4.538e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.106e-019  7.514e-020   -18.956   -19.124    -0.168
   AsO3-3                2.985e-028  1.251e-028   -27.525   -27.903    -0.378
As(5)           2.233e-018
   H2AsO4-               1.260e-018  1.144e-018   -17.900   -17.941    -0.042
   HAsO4-2               9.722e-019  6.605e-019   -18.012   -18.180    -0.168
   AsO4-3                2.944e-023  1.234e-023   -22.531   -22.909    -0.378
   H3AsO4                2.731e-023  2.737e-023   -22.564   -22.563     0.001
Ba              5.455e-007
   Ba+2                  5.248e-007  3.566e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.031e-008  1.844e-008    -7.692    -7.734    -0.042
   BaCO3                 3.880e-010  3.888e-010    -9.411    -9.410     0.001
   BaSO4                 6.630e-012  6.643e-012   -11.178   -11.178     0.001
   BaOH+                 1.110e-013  1.008e-013   -12.955   -12.997    -0.042
C(-4)           8.626e-003
   CH4                   8.626e-003  8.643e-003    -2.064    -2.063     0.001
C(4)            7.652e-003
   HCO3-                 5.924e-003  5.395e-003    -2.227    -2.268    -0.041
   CO2                   1.451e-003  1.454e-003    -2.838    -2.837     0.001



   CaHCO3+               1.189e-004  1.080e-004    -3.925    -3.967    -0.042
   MnHCO3+               1.022e-004  9.280e-005    -3.990    -4.032    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               9.989e-006  9.068e-006    -5.000    -5.042    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.874e-006  3.517e-006    -5.412    -5.454    -0.042
   CO3-2                 3.068e-006  2.111e-006    -5.513    -5.676    -0.162
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.971e-007  5.983e-007    -6.224    -6.223     0.001
   MgCO3                 1.120e-007  1.122e-007    -6.951    -6.950     0.001
   BaHCO3+               2.031e-008  1.844e-008    -7.692    -7.734    -0.042
   NaCO3-                8.538e-009  7.751e-009    -8.069    -8.111    -0.042
   BaCO3                 3.880e-010  3.888e-010    -9.411    -9.410     0.001
Ca              2.408e-003
   Ca+2                  2.283e-003  1.569e-003    -2.641    -2.804    -0.163
   CaHCO3+               1.189e-004  1.080e-004    -3.925    -3.967    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.162e-008  1.164e-008    -7.935    -7.934     0.001
   CaOH+                 2.393e-009  2.172e-009    -8.621    -8.663    -0.042
   CaHSO4+               9.004e-015  8.174e-015   -14.046   -14.088    -0.042
Cl              9.872e-005
   Cl-                   9.864e-005  8.942e-005    -4.006    -4.049    -0.043
   MnCl+                 7.745e-008  7.031e-008    -7.111    -7.153    -0.042
   FeCl+                 2.286e-009  2.075e-009    -8.641    -8.683    -0.042
   MnCl2                 2.739e-012  2.745e-012   -11.562   -11.562     0.001
   MnCl3-                7.446e-017  6.760e-017   -16.128   -16.170    -0.042
   FeCl+2                6.850e-025  4.653e-025   -24.164   -24.332    -0.168
   FeCl2+                2.047e-028  1.859e-028   -27.689   -27.731    -0.042
   FeCl3                 1.659e-033  1.662e-033   -32.780   -32.779     0.001
Fe(2)           8.011e-005
   Fe(HS)2               4.419e-005  4.428e-005    -4.355    -4.354     0.001
   Fe+2                  2.474e-005  1.681e-005    -4.607    -4.774    -0.168
   FeHCO3+               9.989e-006  9.068e-006    -5.000    -5.042    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.887e-007  2.621e-007    -6.540    -6.581    -0.042
   FeOH+                 4.883e-008  4.434e-008    -7.311    -7.353    -0.042
   FeCl+                 2.286e-009  2.075e-009    -8.641    -8.683    -0.042
   FeSO4                 1.109e-010  1.111e-010    -9.955    -9.954     0.001
   Fe(OH)2               3.141e-012  3.147e-012   -11.503   -11.502     0.001
   Fe(OH)3-              1.074e-015  9.752e-016   -14.969   -15.011    -0.042
   FeHSO4+               9.644e-017  8.756e-017   -16.016   -16.058    -0.042
Fe(3)           5.595e-014
   Fe(OH)2+              2.823e-014  2.563e-014   -13.549   -13.591    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.307e-016  2.094e-016   -15.637   -15.679    -0.042
   FeOH+2                1.366e-017  9.279e-018   -16.865   -17.033    -0.168
   Fe+3                  4.112e-022  1.723e-022   -21.386   -21.764    -0.378
   FeCl+2                6.850e-025  4.653e-025   -24.164   -24.332    -0.168
   FeSO4+                7.737e-026  7.024e-026   -25.111   -25.153    -0.042
   FeCl2+                2.047e-028  1.859e-028   -27.689   -27.731    -0.042
   Fe(SO4)2-             6.292e-032  5.713e-032   -31.201   -31.243    -0.042
   FeHSO4+2              3.318e-032  2.254e-032   -31.479   -31.647    -0.168
   Fe2(OH)2+4            1.088e-032  2.317e-033   -31.963   -32.635    -0.672
   FeCl3                 1.659e-033  1.662e-033   -32.780   -32.779     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.857   -43.906    -1.049
H(0)            1.762e-009
   H2                    8.811e-010  8.828e-010    -9.055    -9.054     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.766    -0.043
   KSO4-                 4.936e-012  4.481e-012   -11.307   -11.349    -0.042
Mg              8.459e-005
   Mg+2                  8.060e-005  5.572e-005    -4.094    -4.254    -0.160
   MgHCO3+               3.874e-006  3.517e-006    -5.412    -5.454    -0.042
   MgCO3                 1.120e-007  1.122e-007    -6.951    -6.950     0.001
   MgOH+                 1.859e-009  1.687e-009    -8.731    -8.773    -0.042
   MgSO4                 4.846e-010  4.856e-010    -9.315    -9.314     0.001
Mn(2)           4.187e-004



   Mn+2                  2.841e-004  1.930e-004    -3.547    -3.714    -0.168
   MnHCO3+               1.022e-004  9.280e-005    -3.990    -4.032    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.745e-008  7.031e-008    -7.111    -7.153    -0.042
   MnOH+                 4.558e-008  4.138e-008    -7.341    -7.383    -0.042
   MnSO4                 1.273e-009  1.276e-009    -8.895    -8.894     0.001
   MnCl2                 2.739e-012  2.745e-012   -11.562   -11.562     0.001
   MnCl3-                7.446e-017  6.760e-017   -16.128   -16.170    -0.042
   Mn(OH)3-              1.955e-018  1.775e-018   -17.709   -17.751    -0.042
Mn(3)           1.528e-033
   Mn+3                  1.528e-033  6.402e-034   -32.816   -33.194    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.494   -82.661    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.973   -96.015    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.971e-007  5.983e-007    -6.224    -6.223     0.001
   NaCO3-                8.538e-009  7.751e-009    -8.069    -8.111    -0.042
   NaSO4-                4.047e-011  3.675e-011   -10.393   -10.435    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.273   -74.272     0.001
S(-2)           2.083e-004
   HS-                   5.988e-005  5.436e-005    -4.223    -4.265    -0.042
   H2S                   5.686e-005  5.697e-005    -4.245    -4.244     0.001
   Fe(HS)2               4.419e-005  4.428e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          3.257e-007  2.957e-007    -6.487    -6.529    -0.042
   Fe(HS)3-              2.887e-007  2.621e-007    -6.540    -6.581    -0.042
   S5-2                  1.586e-007  1.152e-007    -6.800    -6.938    -0.139
   S4-2                  9.390e-008  6.724e-008    -7.027    -7.172    -0.145
   S6-2                  8.096e-008  5.965e-008    -7.092    -7.224    -0.133
   S-2                   8.064e-011  5.478e-011   -10.093   -10.261    -0.168
   S3-2                  3.363e-011  2.369e-011   -10.473   -10.625    -0.152
   S2-2                  1.935e-012  1.345e-012   -11.713   -11.871    -0.158
   As3S4(HS)2-           6.489e-016  5.891e-016   -15.188   -15.230    -0.042
S(6)            6.784e-008
   SO4-2                 5.430e-008  3.718e-008    -7.265    -7.430    -0.165
   CaSO4                 1.162e-008  1.164e-008    -7.935    -7.934     0.001
   MnSO4                 1.273e-009  1.276e-009    -8.895    -8.894     0.001
   MgSO4                 4.846e-010  4.856e-010    -9.315    -9.314     0.001
   FeSO4                 1.109e-010  1.111e-010    -9.955    -9.954     0.001
   NaSO4-                4.047e-011  3.675e-011   -10.393   -10.435    -0.042
   BaSO4                 6.630e-012  6.643e-012   -11.178   -11.178     0.001
   KSO4-                 4.936e-012  4.481e-012   -11.307   -11.349    -0.042
   HSO4-                 4.772e-013  4.332e-013   -12.321   -12.363    -0.042
   CaHSO4+               9.004e-015  8.174e-015   -14.046   -14.088    -0.042
   FeHSO4+               9.644e-017  8.756e-017   -16.016   -16.058    -0.042
   FeSO4+                7.737e-026  7.024e-026   -25.111   -25.153    -0.042
   Fe(SO4)2-             6.292e-032  5.713e-032   -31.201   -31.243    -0.042
   FeHSO4+2              3.318e-032  2.254e-032   -31.479   -31.647    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.87  -10.23   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.13    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -27.57   16.03   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.68  -45.03  Fe3S4
Gypsum           -5.65  -10.23   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.74   36.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.96  -43.79   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.18  -43.39   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.05  -42.33   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.15  -45.54   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.97  -88.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.81  -11.14    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.07   10.13   15.20  Mn(OH)2
Pyrolusite      -25.35   16.03   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 98.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.960e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.775e-002 -2.253e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.492e-003 -6.108e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.645e-005  3.645e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.025e-003  6.025e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.972e-005  Surface charge, eq

Hfo_s         
 2.246e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.785e-006       0.795  1.785e-006      -5.748
Hfo_sOHCa+2      4.075e-007       0.181  4.075e-007      -6.390
Hfo_sOFe+        4.382e-008       0.020  4.382e-008      -7.358
Hfo_sOH2+        6.499e-009       0.003  6.499e-009      -8.187
Hfo_sOH          2.783e-009       0.001  2.783e-009      -8.555
Hfo_sOHBa+2      2.862e-010       0.000  2.862e-010      -9.543
Hfo_sO-          2.730e-011       0.000  2.730e-011     -10.564

Hfo           
 6.972e-005  Surface charge, eq

Hfo_w         
 8.985e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.199e-005       0.579  5.199e-005      -4.284
Hfo_wOH          2.227e-005       0.248  2.226e-005      -4.652
Hfo_wOMn+        1.134e-005       0.126  1.134e-005      -4.945
Hfo_wOFe+        3.272e-006       0.036  3.272e-006      -5.485
Hfo_wOCa+        4.121e-007       0.005  4.120e-007      -6.385
Hfo_wOMg+        2.603e-007       0.003  2.602e-007      -6.585
Hfo_wO-          2.184e-007       0.002  2.184e-007      -6.661
Hfo_wOFeOH       7.351e-008       0.001  7.350e-008      -7.134
Hfo_wH2AsO3      4.378e-009       0.000  4.378e-009      -8.359
Hfo_wSO4-        5.915e-012       0.000  5.915e-012     -11.228
Hfo_wOHSO4-2     5.052e-012       0.000  5.052e-012     -11.297
Hfo_wOBa+        4.183e-012       0.000  4.183e-012     -11.379
Hfo_wOHAsO4-3    1.045e-017       0.000  1.045e-017     -16.981
Hfo_wHAsO4-      1.276e-018       0.000  1.276e-018     -17.894



Hfo_wH2AsO4      9.640e-020       0.000  9.640e-020     -19.016

Mno           
 2.068e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.950e-024       0.000  3.950e-024     -23.403
Mno_O3HMn+       6.497e-026       0.000  6.497e-026     -25.187
Mno_O3Ca         2.451e-026       0.000  2.451e-026     -25.611
Mno_O3-2         2.165e-026       0.000  2.165e-026     -25.665
Mno_O3H-         8.928e-028       0.000  8.928e-028     -27.049
Mno_O3Na-        4.527e-028       0.000  4.526e-028     -27.344
Mno_O3HCa+       3.517e-028       0.000  3.517e-028     -27.454
Mno_O3Mg         3.310e-028       0.000  3.310e-028     -27.480
Mno_O3Ba         1.171e-028       0.000  1.171e-028     -27.932
Mno_O3HMg+       3.217e-030       0.000  3.217e-030     -29.493
Mno_O3HBa+       3.005e-030       0.000  3.005e-030     -29.522
Mno_O3HNa        1.742e-030       0.000  1.741e-030     -29.759
Mno_O3H2         2.764e-032       0.000  2.764e-032     -31.558
Mno_O3H3+        2.290e-037       0.000  2.290e-037     -36.640
Mno_O3H3Cl       5.641e-040       0.000  5.641e-040     -39.249

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.265e-007  3.266e-007
Ba               5.455e-007  5.456e-007
C                1.636e-002  1.636e-002
Ca               2.407e-003  2.407e-003
Cl               9.872e-005  9.873e-005
Fe               8.011e-005  8.011e-005
K                1.893e-005  1.893e-005
Mg               8.460e-005  8.460e-005
Mn               4.186e-004  4.186e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.922      Charge balance
                                       pe  =  -3.970      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.627e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.389e-003
                       Total CO2 (mol/kg)  =  7.647e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.703e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.27
                               Iterations  =  32
                                  Total H  = 1.110583e+002
                                  Total O  = 5.553001e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.304e-007  1.198e-007    -6.885    -6.922    -0.037
   OH-                   9.204e-008  8.356e-008    -7.036    -7.078    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.265e-007
   AsS(OH)(HS)-          3.258e-007  2.958e-007    -6.487    -6.529    -0.042



   H3AsO3                7.632e-010  7.648e-010    -9.117    -9.116     0.001
   H2AsO3-               4.979e-012  4.521e-012   -11.303   -11.345    -0.042
   As3S4(HS)2-           6.485e-016  5.888e-016   -15.188   -15.230    -0.042
   H4AsO3+               4.998e-017  4.538e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.109e-019  7.532e-020   -18.955   -19.123    -0.168
   AsO3-3                2.994e-028  1.255e-028   -27.524   -27.901    -0.378
As(5)           2.230e-018
   H2AsO4-               1.259e-018  1.143e-018   -17.900   -17.942    -0.042
   HAsO4-2               9.717e-019  6.602e-019   -18.012   -18.180    -0.168
   AsO4-3                2.945e-023  1.234e-023   -22.531   -22.909    -0.378
   H3AsO4                2.725e-023  2.731e-023   -22.565   -22.564     0.001
Ba              5.455e-007
   Ba+2                  5.248e-007  3.566e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.030e-008  1.843e-008    -7.693    -7.735    -0.042
   BaCO3                 3.881e-010  3.889e-010    -9.411    -9.410     0.001
   BaSO4                 6.564e-012  6.577e-012   -11.183   -11.182     0.001
   BaOH+                 1.111e-013  1.009e-013   -12.954   -12.996    -0.042
C(-4)           8.711e-003
   CH4                   8.711e-003  8.729e-003    -2.060    -2.059     0.001
C(4)            7.647e-003
   HCO3-                 5.920e-003  5.391e-003    -2.228    -2.268    -0.041
   CO2                   1.449e-003  1.452e-003    -2.839    -2.838     0.001
   CaHCO3+               1.188e-004  1.079e-004    -3.925    -3.967    -0.042
   MnHCO3+               1.021e-004  9.272e-005    -3.991    -4.033    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               9.980e-006  9.061e-006    -5.001    -5.043    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.872e-006  3.516e-006    -5.412    -5.454    -0.042
   CO3-2                 3.069e-006  2.111e-006    -5.513    -5.675    -0.162
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.967e-007  5.979e-007    -6.224    -6.223     0.001
   MgCO3                 1.121e-007  1.123e-007    -6.951    -6.950     0.001
   BaHCO3+               2.030e-008  1.843e-008    -7.693    -7.735    -0.042
   NaCO3-                8.540e-009  7.753e-009    -8.069    -8.111    -0.042
   BaCO3                 3.881e-010  3.889e-010    -9.411    -9.410     0.001
Ca              2.407e-003
   Ca+2                  2.282e-003  1.569e-003    -2.642    -2.804    -0.163
   CaHCO3+               1.188e-004  1.079e-004    -3.925    -3.967    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.150e-008  1.152e-008    -7.939    -7.939     0.001
   CaOH+                 2.394e-009  2.174e-009    -8.621    -8.663    -0.042
   CaHSO4+               8.903e-015  8.083e-015   -14.050   -14.092    -0.042
Cl              9.872e-005
   Cl-                   9.864e-005  8.943e-005    -4.006    -4.049    -0.043
   MnCl+                 7.743e-008  7.030e-008    -7.111    -7.153    -0.042
   FeCl+                 2.285e-009  2.075e-009    -8.641    -8.683    -0.042
   MnCl2                 2.739e-012  2.744e-012   -11.562   -11.562     0.001
   MnCl3-                7.444e-017  6.759e-017   -16.128   -16.170    -0.042
   FeCl+2                6.832e-025  4.642e-025   -24.165   -24.333    -0.168
   FeCl2+                2.042e-028  1.854e-028   -27.690   -27.732    -0.042
   FeCl3                 1.655e-033  1.658e-033   -32.781   -32.780     0.001
Fe(2)           8.011e-005
   Fe(HS)2               4.420e-005  4.429e-005    -4.355    -4.354     0.001
   Fe+2                  2.474e-005  1.681e-005    -4.607    -4.775    -0.168
   FeHCO3+               9.980e-006  9.061e-006    -5.001    -5.043    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.889e-007  2.622e-007    -6.539    -6.581    -0.042
   FeOH+                 4.886e-008  4.436e-008    -7.311    -7.353    -0.042
   FeCl+                 2.285e-009  2.075e-009    -8.641    -8.683    -0.042
   FeSO4                 1.098e-010  1.100e-010    -9.960    -9.959     0.001
   Fe(OH)2               3.145e-012  3.152e-012   -11.502   -11.501     0.001
   Fe(OH)3-              1.077e-015  9.774e-016   -14.968   -15.010    -0.042
   FeHSO4+               9.536e-017  8.658e-017   -16.021   -16.063    -0.042
Fe(3)           5.593e-014
   Fe(OH)2+              2.820e-014  2.560e-014   -13.550   -13.592    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.309e-016  2.096e-016   -15.637   -15.679    -0.042



   FeOH+2                1.363e-017  9.264e-018   -16.865   -17.033    -0.168
   Fe+3                  4.102e-022  1.719e-022   -21.387   -21.765    -0.378
   FeCl+2                6.832e-025  4.642e-025   -24.165   -24.333    -0.168
   FeSO4+                7.639e-026  6.936e-026   -25.117   -25.159    -0.042
   FeCl2+                2.042e-028  1.854e-028   -27.690   -27.732    -0.042
   Fe(SO4)2-             6.150e-032  5.584e-032   -31.211   -31.253    -0.042
   FeHSO4+2              3.274e-032  2.224e-032   -31.485   -31.653    -0.168
   Fe2(OH)2+4            1.084e-032  2.310e-033   -31.965   -32.636    -0.671
   FeCl3                 1.655e-033  1.658e-033   -32.781   -32.780     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.859   -43.908    -1.049
H(0)            1.767e-009
   H2                    8.835e-010  8.853e-010    -9.054    -9.053     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.766    -0.043
   KSO4-                 4.886e-012  4.436e-012   -11.311   -11.353    -0.042
Mg              8.460e-005
   Mg+2                  8.061e-005  5.573e-005    -4.094    -4.254    -0.160
   MgHCO3+               3.872e-006  3.516e-006    -5.412    -5.454    -0.042
   MgCO3                 1.121e-007  1.123e-007    -6.951    -6.950     0.001
   MgOH+                 1.860e-009  1.689e-009    -8.730    -8.772    -0.042
   MgSO4                 4.798e-010  4.808e-010    -9.319    -9.318     0.001
Mn(2)           4.186e-004
   Mn+2                  2.840e-004  1.930e-004    -3.547    -3.715    -0.168
   MnHCO3+               1.021e-004  9.272e-005    -3.991    -4.033    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.743e-008  7.030e-008    -7.111    -7.153    -0.042
   MnOH+                 4.560e-008  4.140e-008    -7.341    -7.383    -0.042
   MnSO4                 1.260e-009  1.263e-009    -8.900    -8.899     0.001
   MnCl2                 2.739e-012  2.744e-012   -11.562   -11.562     0.001
   MnCl3-                7.444e-017  6.759e-017   -16.128   -16.170    -0.042
   Mn(OH)3-              1.959e-018  1.779e-018   -17.708   -17.750    -0.042
Mn(3)           1.524e-033
   Mn+3                  1.524e-033  6.386e-034   -32.817   -33.195    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.495   -82.663    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.975   -96.017    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.967e-007  5.979e-007    -6.224    -6.223     0.001
   NaCO3-                8.540e-009  7.753e-009    -8.069    -8.111    -0.042
   NaSO4-                4.006e-011  3.637e-011   -10.397   -10.439    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.275   -74.274     0.001
S(-2)           2.083e-004
   HS-                   5.989e-005  5.438e-005    -4.223    -4.265    -0.042
   H2S                   5.683e-005  5.694e-005    -4.245    -4.245     0.001
   Fe(HS)2               4.420e-005  4.429e-005    -4.355    -4.354     0.001
   AsS(OH)(HS)-          3.258e-007  2.958e-007    -6.487    -6.529    -0.042
   Fe(HS)3-              2.889e-007  2.622e-007    -6.539    -6.581    -0.042
   S5-2                  1.587e-007  1.154e-007    -6.799    -6.938    -0.139
   S4-2                  9.399e-008  6.731e-008    -7.027    -7.172    -0.145
   S6-2                  8.104e-008  5.972e-008    -7.091    -7.224    -0.133
   S-2                   8.071e-011  5.484e-011   -10.093   -10.261    -0.168
   S3-2                  3.367e-011  2.372e-011   -10.473   -10.625    -0.152
   S2-2                  1.936e-012  1.346e-012   -11.713   -11.871    -0.158
   As3S4(HS)2-           6.485e-016  5.888e-016   -15.188   -15.230    -0.042
S(6)            6.715e-008
   SO4-2                 5.375e-008  3.680e-008    -7.270    -7.434    -0.165
   CaSO4                 1.150e-008  1.152e-008    -7.939    -7.939     0.001
   MnSO4                 1.260e-009  1.263e-009    -8.900    -8.899     0.001
   MgSO4                 4.798e-010  4.808e-010    -9.319    -9.318     0.001
   FeSO4                 1.098e-010  1.100e-010    -9.960    -9.959     0.001
   NaSO4-                4.006e-011  3.637e-011   -10.397   -10.439    -0.042
   BaSO4                 6.564e-012  6.577e-012   -11.183   -11.182     0.001
   KSO4-                 4.886e-012  4.436e-012   -11.311   -11.353    -0.042
   HSO4-                 4.720e-013  4.285e-013   -12.326   -12.368    -0.042



   CaHSO4+               8.903e-015  8.083e-015   -14.050   -14.092    -0.042
   FeHSO4+               9.536e-017  8.658e-017   -16.021   -16.063    -0.042
   FeSO4+                7.639e-026  6.936e-026   -25.117   -25.159    -0.042
   Fe(SO4)2-             6.150e-032  5.584e-032   -31.211   -31.253    -0.042
   FeHSO4+2              3.274e-032  2.224e-032   -31.485   -31.653    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.88  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.13    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -27.57   16.03   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.68  -45.03  Fe3S4
Gypsum           -5.66  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.74   36.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.97  -43.80   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.19  -43.40   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.06  -42.34   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.17  -45.56   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.98  -88.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.82  -11.15    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.03   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3



Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.07   10.13   15.20  Mn(OH)2
Pyrolusite      -25.35   16.03   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.18  -18.20  -15.03  S
Thenardite      -14.67  -14.84   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 99.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.980e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.775e-002 -2.252e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  4.373e-003 -6.227e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.695e-005  3.695e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.145e-003  6.145e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.786e-005  Surface charge, eq

Hfo_s         
 2.187e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.738e-006       0.795  1.738e-006      -5.760
Hfo_sOHCa+2      3.965e-007       0.181  3.964e-007      -6.402
Hfo_sOFe+        4.266e-008       0.020  4.266e-008      -7.370
Hfo_sOH2+        6.319e-009       0.003  6.318e-009      -8.199
Hfo_sOH          2.708e-009       0.001  2.708e-009      -8.567
Hfo_sOHBa+2      2.785e-010       0.000  2.785e-010      -9.555
Hfo_sO-          2.659e-011       0.000  2.659e-011     -10.575



Hfo           
 6.786e-005  Surface charge, eq

Hfo_w         
 8.746e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        5.059e-005       0.578  5.059e-005      -4.296
Hfo_wOH          2.168e-005       0.248  2.168e-005      -4.664
Hfo_wOMn+        1.105e-005       0.126  1.105e-005      -4.957
Hfo_wOFe+        3.188e-006       0.036  3.188e-006      -5.497
Hfo_wOCa+        4.015e-007       0.005  4.015e-007      -6.396
Hfo_wOMg+        2.537e-007       0.003  2.537e-007      -6.596
Hfo_wO-          2.129e-007       0.002  2.129e-007      -6.672
Hfo_wOFeOH       7.168e-008       0.001  7.168e-008      -7.145
Hfo_wH2AsO3      4.267e-009       0.000  4.267e-009      -8.370
Hfo_wSO4-        5.698e-012       0.000  5.697e-012     -11.244
Hfo_wOHSO4-2     4.871e-012       0.000  4.870e-012     -11.312
Hfo_wOBa+        4.077e-012       0.000  4.077e-012     -11.390
Hfo_wOHAsO4-3    1.018e-017       0.000  1.018e-017     -16.992
Hfo_wHAsO4-      1.241e-018       0.000  1.241e-018     -17.906
Hfo_wH2AsO4      9.368e-020       0.000  9.368e-020     -19.028

Mno           
 1.866e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.575e-029       0.000  3.575e-029     -28.447
Mno_O3HMn+       5.876e-031       0.000  5.876e-031     -30.231
Mno_O3Ca         2.218e-031       0.000  2.218e-031     -30.654
Mno_O3-2         1.960e-031       0.000  1.960e-031     -30.708
Mno_O3H-         8.076e-033       0.000  8.076e-033     -32.093
Mno_O3Na-        4.098e-033       0.000  4.098e-033     -32.387
Mno_O3HCa+       3.181e-033       0.000  3.181e-033     -32.497
Mno_O3Mg         2.997e-033       0.000  2.997e-033     -32.523
Mno_O3Ba         1.060e-033       0.000  1.060e-033     -32.975
Mno_O3HMg+       2.911e-035       0.000  2.910e-035     -34.536
Mno_O3HBa+       2.719e-035       0.000  2.719e-035     -34.566
Mno_O3HNa        1.575e-035       0.000  1.575e-035     -34.803
Mno_O3H2         2.499e-037       0.000  2.499e-037     -36.602
Mno_O3H3+        2.069e-042       0.000  2.069e-042     -41.684
Mno_O3H3Cl       5.095e-045       0.000  5.095e-045     -44.293

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.267e-007  3.267e-007
Ba               5.455e-007  5.456e-007
C                1.644e-002  1.644e-002
Ca               2.406e-003  2.406e-003
Cl               9.872e-005  9.873e-005
Fe               8.010e-005  8.011e-005
K                1.893e-005  1.893e-005
Mg               8.461e-005  8.461e-005
Mn               4.184e-004  4.184e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.922      Charge balance
                                       pe  =  -3.971      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  8.623e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.386e-003
                       Total CO2 (mol/kg)  =  7.641e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.685e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.26
                               Iterations  =  34
                                  Total H  = 1.110588e+002
                                  Total O  = 5.553009e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.303e-007  1.197e-007    -6.885    -6.922    -0.037
   OH-                   9.211e-008  8.363e-008    -7.036    -7.078    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.267e-007
   AsS(OH)(HS)-          3.259e-007  2.959e-007    -6.487    -6.529    -0.042
   H3AsO3                7.638e-010  7.653e-010    -9.117    -9.116     0.001
   H2AsO3-               4.987e-012  4.528e-012   -11.302   -11.344    -0.042
   As3S4(HS)2-           6.481e-016  5.885e-016   -15.188   -15.230    -0.042
   H4AsO3+               4.998e-017  4.537e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.111e-019  7.549e-020   -18.954   -19.122    -0.168
   AsO3-3                3.003e-028  1.259e-028   -27.522   -27.900    -0.378
As(5)           2.228e-018
   H2AsO4-               1.257e-018  1.141e-018   -17.901   -17.943    -0.042
   HAsO4-2               9.712e-019  6.599e-019   -18.013   -18.181    -0.168
   AsO4-3                2.945e-023  1.235e-023   -22.531   -22.909    -0.378
   H3AsO4                2.720e-023  2.725e-023   -22.565   -22.565     0.001
Ba              5.455e-007
   Ba+2                  5.249e-007  3.566e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.029e-008  1.842e-008    -7.693    -7.735    -0.042
   BaCO3                 3.883e-010  3.890e-010    -9.411    -9.410     0.001
   BaSO4                 6.498e-012  6.511e-012   -11.187   -11.186     0.001
   BaOH+                 1.112e-013  1.009e-013   -12.954   -12.996    -0.042
C(-4)           8.796e-003
   CH4                   8.796e-003  8.814e-003    -2.056    -2.055     0.001
C(4)            7.641e-003
   HCO3-                 5.916e-003  5.388e-003    -2.228    -2.269    -0.041
   CO2                   1.447e-003  1.450e-003    -2.839    -2.839     0.001
   CaHCO3+               1.187e-004  1.078e-004    -3.925    -3.967    -0.042
   MnHCO3+               1.020e-004  9.265e-005    -3.991    -4.033    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               9.972e-006  9.054e-006    -5.001    -5.043    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.871e-006  3.514e-006    -5.412    -5.454    -0.042
   CO3-2                 3.069e-006  2.112e-006    -5.513    -5.675    -0.162
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.964e-007  5.976e-007    -6.224    -6.224     0.001
   MgCO3                 1.121e-007  1.123e-007    -6.950    -6.950     0.001
   BaHCO3+               2.029e-008  1.842e-008    -7.693    -7.735    -0.042
   NaCO3-                8.542e-009  7.755e-009    -8.068    -8.110    -0.042
   BaCO3                 3.883e-010  3.890e-010    -9.411    -9.410     0.001
Ca              2.406e-003
   Ca+2                  2.282e-003  1.569e-003    -2.642    -2.804    -0.163
   CaHCO3+               1.187e-004  1.078e-004    -3.925    -3.967    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.138e-008  1.140e-008    -7.944    -7.943     0.001
   CaOH+                 2.395e-009  2.175e-009    -8.621    -8.663    -0.042
   CaHSO4+               8.805e-015  7.994e-015   -14.055   -14.097    -0.042
Cl              9.872e-005
   Cl-                   9.864e-005  8.943e-005    -4.006    -4.049    -0.043
   MnCl+                 7.741e-008  7.028e-008    -7.111    -7.153    -0.042



   FeCl+                 2.285e-009  2.074e-009    -8.641    -8.683    -0.042
   MnCl2                 2.738e-012  2.744e-012   -11.563   -11.562     0.001
   MnCl3-                7.443e-017  6.757e-017   -16.128   -16.170    -0.042
   FeCl+2                6.816e-025  4.631e-025   -24.166   -24.334    -0.168
   FeCl2+                2.037e-028  1.850e-028   -27.691   -27.733    -0.042
   FeCl3                 1.651e-033  1.654e-033   -32.782   -32.781     0.001
Fe(2)           8.010e-005
   Fe(HS)2               4.421e-005  4.430e-005    -4.354    -4.354     0.001
   Fe+2                  2.473e-005  1.680e-005    -4.607    -4.775    -0.168
   FeHCO3+               9.972e-006  9.054e-006    -5.001    -5.043    -0.042
   FeCO3                 8.494e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.890e-007  2.624e-007    -6.539    -6.581    -0.042
   FeOH+                 4.889e-008  4.439e-008    -7.311    -7.353    -0.042
   FeCl+                 2.285e-009  2.074e-009    -8.641    -8.683    -0.042
   FeSO4                 1.086e-010  1.089e-010    -9.964    -9.963     0.001
   Fe(OH)2               3.150e-012  3.156e-012   -11.502   -11.501     0.001
   Fe(OH)3-              1.079e-015  9.796e-016   -14.967   -15.009    -0.042
   FeHSO4+               9.431e-017  8.562e-017   -16.025   -16.067    -0.042
Fe(3)           5.590e-014
   Fe(OH)2+              2.818e-014  2.558e-014   -13.550   -13.592    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.310e-016  2.098e-016   -15.636   -15.678    -0.042
   FeOH+2                1.361e-017  9.249e-018   -16.866   -17.034    -0.168
   Fe+3                  4.091e-022  1.715e-022   -21.388   -21.766    -0.378
   FeCl+2                6.816e-025  4.631e-025   -24.166   -24.334    -0.168
   FeSO4+                7.544e-026  6.850e-026   -25.122   -25.164    -0.042
   FeCl2+                2.037e-028  1.850e-028   -27.691   -27.733    -0.042
   Fe(SO4)2-             6.013e-032  5.459e-032   -31.221   -31.263    -0.042
   FeHSO4+2              3.230e-032  2.195e-032   -31.491   -31.659    -0.168
   Fe2(OH)2+4            1.080e-032  2.302e-033   -31.966   -32.638    -0.671
   FeCl3                 1.651e-033  1.654e-033   -32.782   -32.781     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.861   -43.910    -1.049
H(0)            1.772e-009
   H2                    8.860e-010  8.878e-010    -9.053    -9.052     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.766    -0.043
   KSO4-                 4.837e-012  4.392e-012   -11.315   -11.357    -0.042
Mg              8.461e-005
   Mg+2                  8.062e-005  5.574e-005    -4.094    -4.254    -0.160
   MgHCO3+               3.871e-006  3.514e-006    -5.412    -5.454    -0.042
   MgCO3                 1.121e-007  1.123e-007    -6.950    -6.950     0.001
   MgOH+                 1.862e-009  1.691e-009    -8.730    -8.772    -0.042
   MgSO4                 4.751e-010  4.760e-010    -9.323    -9.322     0.001
Mn(2)           4.184e-004
   Mn+2                  2.839e-004  1.929e-004    -3.547    -3.715    -0.168
   MnHCO3+               1.020e-004  9.265e-005    -3.991    -4.033    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.741e-008  7.028e-008    -7.111    -7.153    -0.042
   MnOH+                 4.563e-008  4.142e-008    -7.341    -7.383    -0.042
   MnSO4                 1.247e-009  1.250e-009    -8.904    -8.903     0.001
   MnCl2                 2.738e-012  2.744e-012   -11.563   -11.562     0.001
   MnCl3-                7.443e-017  6.757e-017   -16.128   -16.170    -0.042
   Mn(OH)3-              1.963e-018  1.783e-018   -17.707   -17.749    -0.042
Mn(3)           1.520e-033
   Mn+3                  1.520e-033  6.371e-034   -32.818   -33.196    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.496   -82.664    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.977   -96.019    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.964e-007  5.976e-007    -6.224    -6.224     0.001
   NaCO3-                8.542e-009  7.755e-009    -8.068    -8.110    -0.042
   NaSO4-                3.966e-011  3.601e-011   -10.402   -10.444    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.278   -74.277     0.001
S(-2)           2.083e-004



   HS-                   5.991e-005  5.439e-005    -4.223    -4.264    -0.042
   H2S                   5.679e-005  5.691e-005    -4.246    -4.245     0.001
   Fe(HS)2               4.421e-005  4.430e-005    -4.354    -4.354     0.001
   AsS(OH)(HS)-          3.259e-007  2.959e-007    -6.487    -6.529    -0.042
   Fe(HS)3-              2.890e-007  2.624e-007    -6.539    -6.581    -0.042
   S5-2                  1.589e-007  1.155e-007    -6.799    -6.937    -0.139
   S4-2                  9.408e-008  6.738e-008    -7.026    -7.171    -0.145
   S6-2                  8.112e-008  5.978e-008    -7.091    -7.223    -0.133
   S-2                   8.079e-011  5.490e-011   -10.093   -10.260    -0.168
   S3-2                  3.370e-011  2.374e-011   -10.472   -10.624    -0.152
   S2-2                  1.938e-012  1.348e-012   -11.713   -11.870    -0.158
   As3S4(HS)2-           6.481e-016  5.885e-016   -15.188   -15.230    -0.042
S(6)            6.647e-008
   SO4-2                 5.321e-008  3.643e-008    -7.274    -7.439    -0.165
   CaSO4                 1.138e-008  1.140e-008    -7.944    -7.943     0.001
   MnSO4                 1.247e-009  1.250e-009    -8.904    -8.903     0.001
   MgSO4                 4.751e-010  4.760e-010    -9.323    -9.322     0.001
   FeSO4                 1.086e-010  1.089e-010    -9.964    -9.963     0.001
   NaSO4-                3.966e-011  3.601e-011   -10.402   -10.444    -0.042
   BaSO4                 6.498e-012  6.511e-012   -11.187   -11.186     0.001
   KSO4-                 4.837e-012  4.392e-012   -11.315   -11.357    -0.042
   HSO4-                 4.668e-013  4.239e-013   -12.331   -12.373    -0.042
   CaHSO4+               8.805e-015  7.994e-015   -14.055   -14.097    -0.042
   FeHSO4+               9.431e-017  8.562e-017   -16.025   -16.067    -0.042
   FeSO4+                7.544e-026  6.850e-026   -25.122   -25.164    -0.042
   Fe(SO4)2-             6.013e-032  5.459e-032   -31.221   -31.263    -0.042
   FeHSO4+2              3.230e-032  2.195e-032   -31.491   -31.659    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.88  -10.24   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.36  -45.13    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -27.57   16.03   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.68  -45.03  Fe3S4
Gypsum           -5.66  -10.24   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.74   36.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.37  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.98  -43.81   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.20  -43.41   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.07  -42.35   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.18  -45.57   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite     -10.00  -12.21   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.00  -88.71   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.82  -11.15    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.03   42.56  MnO2
O2(g)           -71.38  -74.28   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.07   10.13   15.20  Mn(OH)2
Pyrolusite      -25.35   16.03   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.43  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.18  -18.20  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 100.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.57   16.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.775e-002 -2.252e-003



Goethite             0.00   -1.00   -1.00   1.060e-002  4.254e-003 -6.346e-003
Manganite          -12.26   13.08   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     1.00   -9.39  -10.39   0.000e+000  3.745e-005  3.745e-005
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000  6.264e-003  6.264e-003
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.600e-005  Surface charge, eq

Hfo_s         
 2.127e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        1.691e-006       0.795  1.691e-006      -5.772
Hfo_sOHCa+2      3.854e-007       0.181  3.854e-007      -6.414
Hfo_sOFe+        4.151e-008       0.020  4.151e-008      -7.382
Hfo_sOH2+        6.139e-009       0.003  6.139e-009      -8.212
Hfo_sOH          2.633e-009       0.001  2.633e-009      -8.580
Hfo_sOHBa+2      2.708e-010       0.000  2.708e-010      -9.567
Hfo_sO-          2.587e-011       0.000  2.587e-011     -10.587

Hfo           
 6.600e-005  Surface charge, eq

Hfo_w         
 8.508e-005  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        4.919e-005       0.578  4.919e-005      -4.308
Hfo_wOH          2.110e-005       0.248  2.110e-005      -4.676
Hfo_wOMn+        1.076e-005       0.127  1.076e-005      -4.968
Hfo_wOFe+        3.104e-006       0.036  3.104e-006      -5.508
Hfo_wOCa+        3.909e-007       0.005  3.909e-007      -6.408
Hfo_wOMg+        2.471e-007       0.003  2.471e-007      -6.607
Hfo_wO-          2.073e-007       0.002  2.073e-007      -6.683
Hfo_wOFeOH       6.985e-008       0.001  6.984e-008      -7.156
Hfo_wH2AsO3      4.155e-009       0.000  4.155e-009      -8.381
Hfo_wSO4-        5.485e-012       0.000  5.485e-012     -11.261
Hfo_wOHSO4-2     4.692e-012       0.000  4.692e-012     -11.329
Hfo_wOBa+        3.971e-012       0.000  3.971e-012     -11.401
Hfo_wOHAsO4-3    9.906e-018       0.000  9.906e-018     -17.004
Hfo_wHAsO4-      1.206e-018       0.000  1.206e-018     -17.919
Hfo_wH2AsO4      9.098e-020       0.000  9.097e-020     -19.041

Mno           
 7.457e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.433e-027       0.000  1.433e-027     -26.844
Mno_O3HMn+       2.353e-029       0.000  2.353e-029     -28.628
Mno_O3Ca         8.890e-030       0.000  8.890e-030     -29.051
Mno_O3-2         7.857e-030       0.000  7.857e-030     -29.105
Mno_O3H-         3.235e-031       0.000  3.235e-031     -30.490
Mno_O3Na-        1.643e-031       0.000  1.643e-031     -30.784
Mno_O3HCa+       1.274e-031       0.000  1.274e-031     -30.895
Mno_O3Mg         1.202e-031       0.000  1.202e-031     -30.920
Mno_O3Ba         4.250e-032       0.000  4.250e-032     -31.372
Mno_O3HMg+       1.166e-033       0.000  1.166e-033     -32.933
Mno_O3HBa+       1.089e-033       0.000  1.089e-033     -32.963
Mno_O3HNa        6.310e-034       0.000  6.310e-034     -33.200
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.272e-041       0.000  8.272e-041     -40.082



Mno_O3H3Cl       2.037e-043       0.000  2.037e-043     -42.691

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.268e-007  3.268e-007
Ba               5.455e-007  5.456e-007
C                1.652e-002  1.652e-002
Ca               2.405e-003  2.405e-003
Cl               9.872e-005  9.873e-005
Fe               8.010e-005  8.010e-005
K                1.893e-005  1.893e-005
Mg               8.461e-005  8.462e-005
Mn               4.182e-004  4.182e-004
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.922      Charge balance
                                       pe  =  -3.972      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.620e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.382e-003
                       Total CO2 (mol/kg)  =  7.635e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.666e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.24
                               Iterations  =  31
                                  Total H  = 1.110593e+002
                                  Total O  = 5.553016e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.302e-007  1.196e-007    -6.885    -6.922    -0.037
   OH-                   9.218e-008  8.370e-008    -7.035    -7.077    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.268e-007
   AsS(OH)(HS)-          3.260e-007  2.960e-007    -6.487    -6.529    -0.042
   H3AsO3                7.643e-010  7.659e-010    -9.117    -9.116     0.001
   H2AsO3-               4.994e-012  4.534e-012   -11.302   -11.343    -0.042
   As3S4(HS)2-           6.478e-016  5.881e-016   -15.189   -15.231    -0.042
   H4AsO3+               4.997e-017  4.537e-017   -16.301   -16.343    -0.042
   HAsO3-2               1.114e-019  7.567e-020   -18.953   -19.121    -0.168
   AsO3-3                3.012e-028  1.263e-028   -27.521   -27.899    -0.378
As(5)           2.226e-018
   H2AsO4-               1.256e-018  1.140e-018   -17.901   -17.943    -0.042
   HAsO4-2               9.707e-019  6.596e-019   -18.013   -18.181    -0.168
   AsO4-3                2.946e-023  1.235e-023   -22.531   -22.908    -0.378
   H3AsO4                2.714e-023  2.720e-023   -22.566   -22.565     0.001
Ba              5.455e-007
   Ba+2                  5.249e-007  3.567e-007    -6.280    -6.448    -0.168
   BaHCO3+               2.028e-008  1.841e-008    -7.693    -7.735    -0.042
   BaCO3                 3.884e-010  3.892e-010    -9.411    -9.410     0.001
   BaSO4                 6.435e-012  6.447e-012   -11.191   -11.191     0.001
   BaOH+                 1.113e-013  1.010e-013   -12.954   -12.996    -0.042
C(-4)           8.881e-003
   CH4                   8.881e-003  8.899e-003    -2.052    -2.051     0.001
C(4)            7.635e-003
   HCO3-                 5.913e-003  5.385e-003    -2.228    -2.269    -0.041
   CO2                   1.445e-003  1.448e-003    -2.840    -2.839     0.001
   CaHCO3+               1.186e-004  1.077e-004    -3.926    -3.968    -0.042



   MnHCO3+               1.020e-004  9.257e-005    -3.992    -4.034    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   FeHCO3+               9.964e-006  9.046e-006    -5.002    -5.044    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.869e-006  3.513e-006    -5.412    -5.454    -0.042
   CO3-2                 3.070e-006  2.112e-006    -5.513    -5.675    -0.162
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   NaHCO3                5.961e-007  5.973e-007    -6.225    -6.224     0.001
   MgCO3                 1.121e-007  1.124e-007    -6.950    -6.949     0.001
   BaHCO3+               2.028e-008  1.841e-008    -7.693    -7.735    -0.042
   NaCO3-                8.544e-009  7.757e-009    -8.068    -8.110    -0.042
   BaCO3                 3.884e-010  3.892e-010    -9.411    -9.410     0.001
Ca              2.405e-003
   Ca+2                  2.281e-003  1.568e-003    -2.642    -2.805    -0.163
   CaHCO3+               1.186e-004  1.077e-004    -3.926    -3.968    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.126e-008  1.129e-008    -7.948    -7.947     0.001
   CaOH+                 2.397e-009  2.176e-009    -8.620    -8.662    -0.042
   CaHSO4+               8.708e-015  7.906e-015   -14.060   -14.102    -0.042
Cl              9.872e-005
   Cl-                   9.864e-005  8.943e-005    -4.006    -4.049    -0.043
   MnCl+                 7.739e-008  7.027e-008    -7.111    -7.153    -0.042
   FeCl+                 2.284e-009  2.074e-009    -8.641    -8.683    -0.042
   MnCl2                 2.738e-012  2.743e-012   -11.563   -11.562     0.001
   MnCl3-                7.441e-017  6.756e-017   -16.128   -16.170    -0.042
   FeCl+2                6.799e-025  4.620e-025   -24.168   -24.335    -0.168
   FeCl2+                2.033e-028  1.845e-028   -27.692   -27.734    -0.042
   FeCl3                 1.647e-033  1.650e-033   -32.783   -32.782     0.001
Fe(2)           8.010e-005
   Fe(HS)2               4.422e-005  4.431e-005    -4.354    -4.354     0.001
   Fe+2                  2.472e-005  1.680e-005    -4.607    -4.775    -0.168
   FeHCO3+               9.964e-006  9.046e-006    -5.002    -5.044    -0.042
   FeCO3                 8.495e-007  8.511e-007    -6.071    -6.070     0.001
   Fe(HS)3-              2.891e-007  2.625e-007    -6.539    -6.581    -0.042
   FeOH+                 4.892e-008  4.441e-008    -7.311    -7.352    -0.042
   FeCl+                 2.284e-009  2.074e-009    -8.641    -8.683    -0.042
   FeSO4                 1.075e-010  1.077e-010    -9.968    -9.968     0.001
   Fe(OH)2               3.154e-012  3.160e-012   -11.501   -11.500     0.001
   Fe(OH)3-              1.081e-015  9.817e-016   -14.966   -15.008    -0.042
   FeHSO4+               9.327e-017  8.469e-017   -16.030   -16.072    -0.042
Fe(3)           5.588e-014
   Fe(OH)2+              2.816e-014  2.556e-014   -13.550   -13.592    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.312e-016  2.099e-016   -15.636   -15.678    -0.042
   FeOH+2                1.359e-017  9.234e-018   -16.867   -17.035    -0.168
   Fe+3                  4.081e-022  1.711e-022   -21.389   -21.767    -0.378
   FeCl+2                6.799e-025  4.620e-025   -24.168   -24.335    -0.168
   FeSO4+                7.451e-026  6.765e-026   -25.128   -25.170    -0.042
   FeCl2+                2.033e-028  1.845e-028   -27.692   -27.734    -0.042
   Fe(SO4)2-             5.880e-032  5.339e-032   -31.231   -31.273    -0.042
   FeHSO4+2              3.188e-032  2.166e-032   -31.497   -31.664    -0.168
   Fe2(OH)2+4            1.076e-032  2.295e-033   -31.968   -32.639    -0.671
   FeCl3                 1.647e-033  1.650e-033   -32.783   -32.782     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.863   -43.912    -1.049
H(0)            1.777e-009
   H2                    8.884e-010  8.902e-010    -9.051    -9.051     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.766    -0.043
   KSO4-                 4.789e-012  4.348e-012   -11.320   -11.362    -0.042
Mg              8.461e-005
   Mg+2                  8.063e-005  5.575e-005    -4.094    -4.254    -0.160
   MgHCO3+               3.869e-006  3.513e-006    -5.412    -5.454    -0.042
   MgCO3                 1.121e-007  1.124e-007    -6.950    -6.949     0.001
   MgOH+                 1.864e-009  1.692e-009    -8.730    -8.772    -0.042
   MgSO4                 4.704e-010  4.714e-010    -9.328    -9.327     0.001
Mn(2)           4.182e-004
   Mn+2                  2.838e-004  1.929e-004    -3.547    -3.715    -0.168



   MnHCO3+               1.020e-004  9.257e-005    -3.992    -4.034    -0.042
   MnCO3                 3.230e-005  3.236e-005    -4.491    -4.490     0.001
   MnCl+                 7.739e-008  7.027e-008    -7.111    -7.153    -0.042
   MnOH+                 4.565e-008  4.145e-008    -7.341    -7.382    -0.042
   MnSO4                 1.235e-009  1.237e-009    -8.908    -8.908     0.001
   MnCl2                 2.738e-012  2.743e-012   -11.563   -11.562     0.001
   MnCl3-                7.441e-017  6.756e-017   -16.128   -16.170    -0.042
   Mn(OH)3-              1.968e-018  1.786e-018   -17.706   -17.748    -0.042
Mn(3)           1.516e-033
   Mn+3                  1.516e-033  6.356e-034   -32.819   -33.197    -0.378
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.497   -82.665    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.979   -96.021    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                5.961e-007  5.973e-007    -6.225    -6.224     0.001
   NaCO3-                8.544e-009  7.757e-009    -8.068    -8.110    -0.042
   NaSO4-                3.927e-011  3.565e-011   -10.406   -10.448    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.280   -74.279     0.001
S(-2)           2.083e-004
   HS-                   5.992e-005  5.440e-005    -4.222    -4.264    -0.042
   H2S                   5.676e-005  5.687e-005    -4.246    -4.245     0.001
   Fe(HS)2               4.422e-005  4.431e-005    -4.354    -4.354     0.001
   AsS(OH)(HS)-          3.260e-007  2.960e-007    -6.487    -6.529    -0.042
   Fe(HS)3-              2.891e-007  2.625e-007    -6.539    -6.581    -0.042
   S5-2                  1.590e-007  1.156e-007    -6.799    -6.937    -0.138
   S4-2                  9.418e-008  6.745e-008    -7.026    -7.171    -0.145
   S6-2                  8.120e-008  5.984e-008    -7.090    -7.223    -0.133
   S-2                   8.087e-011  5.495e-011   -10.092   -10.260    -0.168
   S3-2                  3.373e-011  2.377e-011   -10.472   -10.624    -0.152
   S2-2                  1.940e-012  1.349e-012   -11.712   -11.870    -0.158
   As3S4(HS)2-           6.478e-016  5.881e-016   -15.189   -15.231    -0.042
S(6)            6.580e-008
   SO4-2                 5.268e-008  3.607e-008    -7.278    -7.443    -0.164
   CaSO4                 1.126e-008  1.129e-008    -7.948    -7.947     0.001
   MnSO4                 1.235e-009  1.237e-009    -8.908    -8.908     0.001
   MgSO4                 4.704e-010  4.714e-010    -9.328    -9.327     0.001
   FeSO4                 1.075e-010  1.077e-010    -9.968    -9.968     0.001
   NaSO4-                3.927e-011  3.565e-011   -10.406   -10.448    -0.042
   BaSO4                 6.435e-012  6.447e-012   -11.191   -11.191     0.001
   KSO4-                 4.789e-012  4.348e-012   -11.320   -11.362    -0.042
   HSO4-                 4.618e-013  4.193e-013   -12.336   -12.377    -0.042
   CaHSO4+               8.708e-015  7.906e-015   -14.060   -14.102    -0.042
   FeHSO4+               9.327e-017  8.469e-017   -16.030   -16.072    -0.042
   FeSO4+                7.451e-026  6.765e-026   -25.128   -25.170    -0.042
   Fe(SO4)2-             5.880e-032  5.339e-032   -31.231   -31.273    -0.042
   FeHSO4+2              3.188e-032  2.166e-032   -31.497   -31.664    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.89  -10.25   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite         -9.94   -0.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.36  -45.13    8.23  As2O5
As2S3(am)        -6.89  -51.79  -44.90  As2S3
As_native        -5.43  -17.97  -12.53  As
Ba3(AsO4)2      -15.05  -65.16  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -27.57   16.03   43.60  MnO2
Bixbyite        -24.25  -24.86   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.33  -54.23  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.56  -11.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.68  -45.03  Fe3S4
Gypsum           -5.67  -10.25   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -24.74   36.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.36  -30.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.99  -43.82   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.21  -43.42   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.08  -42.36   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.19  -45.58   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.26   13.08   25.34  MnOOH
Melanterite     -10.01  -12.22   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.01  -88.72   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.26  -56.96  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -14.52  -11.81    2.71  MnCl2:4H2O
MnS(Green)       -4.86   -1.06    3.80  MnS
MnSO4           -13.83  -11.16    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -26.53   16.03   42.56  MnO2
O2(g)           -71.39  -74.28   -2.89  O2
Orpiment         -5.49  -51.79  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.07   10.13   15.20  Mn(OH)2
Pyrolusite      -25.35   16.03   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     1.74   -9.39  -11.13  MnCO3
Rhodochrosite(d)   1.00   -9.39  -10.39  MnCO3
Scorodite       -24.43  -44.68  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.18  -18.20  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

------------------
End of simulation.
------------------

------------------------------------
Reading input data for simulation 2.
------------------------------------



-----------
End of run.
-----------





 
 
 
 
 
 
 

MODEL SCENARIO 6 
 



   Input file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC6.pqi
  Output file: C:\Documents and Settings\tmartin\Desktop\LWG GWPA\Geochem\Final Model
\July6-SC6.pqo
Database file: C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat

------------------
Reading data base.
------------------

SOLUTION_MASTER_SPECIES
SOLUTION_SPECIES
PHASES
EXCHANGE_MASTER_SPECIES
EXCHANGE_SPECIES
SURFACE_MASTER_SPECIES
SURFACE_SPECIES
RATES
END

------------------------------------
Reading input data for simulation 1.
------------------------------------

DATABASE C:\Program Files\USGS\Phreeqc Interactive 2.14.2\wateq4f.dat
SURFACE_MASTER_SPECIES
            Mno_   Mno_O3H2
SURFACE_SPECIES
            Mno_O3H2 = Mno_O3H2
           log_k    0.0
            Mno_O3H2 + H+ = Mno_O3H3+
     log_k           1.8400000E+00 # pKa1
            Mno_O3H2 = Mno_O3H- + H+
      log_k          -2.4125331E+00 # -pKa2
            Mno_O3H- = Mno_O3-2 + H+
      log_k          -5.5369394E+00 # -pKa2
            Mno_O3-2 + Mn+2 = Mno_O3Mn
    log_k           5.9756035E+00
            Mno_O3H- + Mn+2 = Mno_O3HMn+
  log_k           5.5764926E+00
            Mno_O3-2 + Na+ = Mno_O3Na-
    log_k           2.0253346E+00
            Mno_O3H- + Na+ = Mno_O3HNa
    log_k           9.9522207E-01
            Mno_O3H3+ + Cl- = Mno_O3H3Cl
  log_k           1.4400000E+00
            Mno_O3-2 + Ca+2 = Mno_O3Ca
    log_k           2.8581719E+00
            Mno_O3H- + Ca+2 = Mno_O3HCa+
  log_k           2.3998068E+00
            Mno_O3-2 + Sr+2 = Mno_O3Sr
    log_k           3.1834286E+00
            Mno_O3H- + Sr+2 = Mno_O3HSr+
  log_k           2.6910548E+00
            Mno_O3-2 + Ba+2 = Mno_O3Ba
    log_k           4.1808349E+00
            Mno_O3H- + Ba+2 = Mno_O3HBa+
  log_k           3.9749801E+00
            Mno_O3-2 + Mg+2 = Mno_O3Mg
    log_k           2.4382503E+00
            Mno_O3H- + Mg+2 = Mno_O3HMg+
  log_k           1.8105998E+00
            Mno_O3-2 + 0.66Al+3 = Mno_O3Al0.66-0.02
 log_k           2.34
SELECTED_OUTPUT
    file                 July6_SC6.xls
    alkalinity           true
    totals               Fe  Mn  Ca  As  Ba  Mn  O(0)



                          S(-2)  S(6)  Fe(2)  Fe(3)  Mn(2)  As(3)  As(5)
                          Hfo_s  Hfo_w  Alkalinity
    molalities           Hfo_sOHBa+2  Hfo_wH2AsO3  Hfo_wH2AsO4  Hfo_wHAsO4-
                          Hfo_wOBa+  Hfo_wOHAsO4-3  Mno_O3Ba  Mno_O3HBa+
    equilibrium_phases   Goethite  Birnessite  Calcite  Siderite(d)(3)
                          Rhodochrosite(d)  Manganite  Witherite
    saturation_indices   CO2(g)
EQUILIBRIUM_PHASES 1
    Birnessite 0 0.000467
    Calcite   0 0.1
    Goethite  0 0.0106
    Manganite 0 0
    Rhodochrosite(d) 0 0
    Siderite(d)(3) 1.0 0
    Witherite 0 5e-007
SOLUTION_SPREAD
    units    mg/l
 Alkalinity    As      Ba  Ca   Cl      Fe   Mg     K  Na   pH  S(6)
   Mn  Description
         25  4e-4  5.5e-3   6  3.5  3.0e-2  2.0  0.74   5  7.2    20
 9e-3  River Water
SURFACE 1
    Hfo_sOH Goethite        equilibrium_phase 0.0005  4800
    Hfo_wOH Goethite        equilibrium_phase 0.02
    no_edl
    equilibrate with solution 1
    Mno_    Birnessite      equilibrium_phase 0.0143 31000
    equilibrate with solution 1
USE SOLUTION 1
USE SURFACE 1
REACTION 1
    CH2O       1
    0.02 moles in 100 steps
KNOBS
    iterations            500
    convergence_tolerance 1e-008
    tolerance             1e-015
    step_size             100
    pe_step_size          10
END

-------------------------------------------
Beginning of initial solution calculations.
-------------------------------------------

Initial solution 1.  River Water 

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

Alkalinity       4.995e-004  4.995e-004
As               5.339e-009  5.339e-009
Ba               4.005e-008  4.005e-008
Ca               1.497e-004  1.497e-004
Cl               9.873e-005  9.873e-005
Fe               5.372e-007  5.372e-007
K                1.893e-005  1.893e-005
Mg               8.227e-005  8.227e-005
Mn               1.638e-007  1.638e-007
Na               2.175e-004  2.175e-004
S(6)             2.082e-004  2.082e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.200    
                                       pe  =   4.000    
                        Activity of water  =   1.000



                           Ionic strength  =  1.268e-003
                       Mass of water (kg)  =  1.000e+000
                    Total carbon (mol/kg)  =  5.665e-004
                       Total CO2 (mol/kg)  =  5.665e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.131e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -18.59
                               Iterations  =   9
                                  Total H  = 1.110129e+002
                                  Total O  = 5.550868e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.651e-007  1.587e-007    -6.782    -6.800    -0.017
   H+                    6.553e-008  6.310e-008    -7.184    -7.200    -0.016
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.604e-017
   H3AsO3                2.574e-017  2.575e-017   -16.589   -16.589     0.000
   H2AsO3-               3.006e-019  2.889e-019   -18.522   -18.539    -0.017
   H4AsO3+               8.376e-025  8.049e-025   -24.077   -24.094    -0.017
   HAsO3-2               1.072e-026  9.135e-027   -25.970   -26.039    -0.069
   AsO3-3                4.136e-035  2.889e-035   -34.383   -34.539    -0.156
As(5)           5.339e-009
   HAsO4-2               2.951e-009  2.516e-009    -8.530    -8.599    -0.069
   H2AsO4-               2.388e-009  2.295e-009    -8.622    -8.639    -0.017
   AsO4-3                1.278e-013  8.927e-014   -12.893   -13.049    -0.156
   H3AsO4                2.888e-014  2.889e-014   -13.539   -13.539     0.000
Ba              4.005e-008
   Ba+2                  3.717e-008  3.169e-008    -7.430    -7.499    -0.069
   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
   BaOH+                 1.771e-014  1.702e-014   -13.752   -13.769    -0.017
C(4)            5.665e-004
   HCO3-                 4.969e-004  4.778e-004    -3.304    -3.321    -0.017
   CO2                   6.776e-005  6.778e-005    -4.169    -4.169     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CO3-2                 4.155e-007  3.551e-007    -6.381    -6.450    -0.068
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
   BaHCO3+               1.510e-010  1.451e-010    -9.821    -9.838    -0.017
   BaCO3                 5.812e-012  5.813e-012   -11.236   -11.236     0.000
Ca              1.497e-004
   Ca+2                  1.446e-004  1.236e-004    -3.840    -3.908    -0.068
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   CaHCO3+               7.837e-007  7.530e-007    -6.106    -6.123    -0.017
   CaCO3                 7.349e-008  7.352e-008    -7.134    -7.134     0.000
   CaOH+                 3.382e-010  3.250e-010    -9.471    -9.488    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
Cl              9.873e-005
   Cl-                   9.873e-005  9.485e-005    -4.006    -4.023    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017



   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
Fe(2)           2.377e-007
   Fe+2                  2.201e-007  1.876e-007    -6.657    -6.727    -0.069
   FeHCO3+               9.329e-009  8.964e-009    -8.030    -8.047    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   FeCO3                 1.598e-009  1.598e-009    -8.796    -8.796     0.000
   FeOH+                 9.785e-010  9.403e-010    -9.009    -9.027    -0.017
   FeCl+                 2.556e-011  2.456e-011   -10.592   -10.610    -0.017
   Fe(OH)2               1.268e-013  1.268e-013   -12.897   -12.897     0.000
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   Fe(OH)3-              7.773e-017  7.469e-017   -16.109   -16.127    -0.017
Fe(3)           2.995e-007
   Fe(OH)3               1.964e-007  1.964e-007    -6.707    -6.707     0.000
   Fe(OH)2+              1.001e-007  9.622e-008    -6.999    -7.017    -0.017
   Fe(OH)4-              2.955e-009  2.839e-009    -8.529    -8.547    -0.017
   FeOH+2                2.150e-011  1.833e-011   -10.667   -10.737    -0.069
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe+3                  2.565e-016  1.792e-016   -15.591   -15.747    -0.156
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeCl+2                6.020e-019  5.132e-019   -18.220   -18.290    -0.069
   Fe2(OH)2+4            1.712e-020  9.047e-021   -19.766   -20.043    -0.277
   FeCl2+                2.263e-022  2.174e-022   -21.645   -21.663    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069
   Fe3(OH)4+5            4.929e-025  1.819e-025   -24.307   -24.740    -0.433
   FeCl3                 2.062e-027  2.062e-027   -26.686   -26.686     0.000
H(0)            5.635e-026
   H2                    2.818e-026  2.818e-026   -25.550   -25.550     0.000
K               1.893e-005
   K+                    1.890e-005  1.816e-005    -4.723    -4.741    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
Mg              8.227e-005
   Mg+2                  7.913e-005  6.767e-005    -4.102    -4.170    -0.068
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   MgHCO3+               3.937e-007  3.783e-007    -6.405    -6.422    -0.017
   MgCO3                 2.293e-008  2.293e-008    -7.640    -7.640     0.000
   MgOH+                 4.052e-009  3.894e-009    -8.392    -8.410    -0.017
Mn(2)           1.638e-007
   Mn+2                  1.505e-007  1.283e-007    -6.822    -6.892    -0.069
   MnHCO3+               5.686e-009  5.464e-009    -8.245    -8.262    -0.017
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000
   MnCO3                 3.619e-009  3.620e-009    -8.441    -8.441     0.000
   MnOH+                 5.440e-011  5.227e-011   -10.264   -10.282    -0.017
   MnCl+                 5.160e-011  4.958e-011   -10.287   -10.305    -0.017
   MnCl2                 2.052e-015  2.053e-015   -14.688   -14.688     0.000
   MnCl3-                5.581e-020  5.363e-020   -19.253   -19.271    -0.017
   Mn(OH)3-              8.425e-021  8.096e-021   -20.074   -20.092    -0.017
Mn(3)           5.677e-029
   Mn+3                  5.677e-029  3.965e-029   -28.246   -28.402    -0.156
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -51.662   -51.732    -0.069
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -57.098   -57.116    -0.017
Na              2.175e-004
   Na+                   2.173e-004  2.088e-004    -3.663    -3.680    -0.017
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   NaHCO3                5.609e-008  5.610e-008    -7.251    -7.251     0.000
   NaCO3-                1.437e-009  1.381e-009    -8.843    -8.860    -0.017
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -41.280   -41.280     0.000
S(6)            2.082e-004
   SO4-2                 2.010e-004  1.717e-004    -3.697    -3.765    -0.069
   CaSO4                 4.231e-006  4.232e-006    -5.374    -5.373     0.000
   MgSO4                 2.723e-006  2.723e-006    -5.565    -5.565     0.000
   NaSO4-                1.870e-007  1.797e-007    -6.728    -6.746    -0.017
   KSO4-                 2.280e-008  2.191e-008    -7.642    -7.659    -0.017
   FeSO4                 5.726e-009  5.727e-009    -8.242    -8.242     0.000
   MnSO4                 3.916e-009  3.917e-009    -8.407    -8.407     0.000



   BaSO4                 2.725e-009  2.726e-009    -8.565    -8.564     0.000
   HSO4-                 1.096e-009  1.053e-009    -8.960    -8.978    -0.017
   CaHSO4+               1.628e-012  1.564e-012   -11.788   -11.806    -0.017
   FeHSO4+               2.472e-015  2.375e-015   -14.607   -14.624    -0.017
   FeSO4+                3.510e-016  3.373e-016   -15.455   -15.472    -0.017
   Fe(SO4)2-             1.318e-018  1.267e-018   -17.880   -17.897    -0.017
   FeHSO4+2              6.684e-023  5.698e-023   -22.175   -22.244    -0.069

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.31   -7.67   -4.36  CaSO4
Aragonite        -2.02  -10.36   -8.34  CaCO3
Arsenolite      -31.80  -33.18   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -35.31  -27.08    8.23  As2O5
As_native       -37.66  -50.19  -12.53  As
Ba3(AsO4)2        1.51  -48.60  -50.11  Ba3(AsO4)2
Barite           -1.29  -11.26   -9.97  BaSO4
Birnessite      -13.69   29.91   43.60  MnO2
Bixbyite        -12.99  -13.60   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -18.92  -37.82  -18.91  Ca3(AsO4)2:4H2O
Calcite          -1.88  -10.36   -8.48  CaCO3
Claudetite      -31.84  -33.18   -1.34  As2O3
CO2(g)           -2.70   -4.17   -1.47  CO2
Dolomite         -3.89  -20.98  -17.09  CaMg(CO3)2
Dolomite(d)      -4.44  -20.98  -16.54  CaMg(CO3)2
Epsomite         -5.79   -7.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3     5.53    2.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)        0.96    5.85    4.89  Fe(OH)3
Fe3(OH)8         -0.84   19.38   20.22  Fe3(OH)8
Goethite          6.85    5.85   -1.00  FeOOH
Gypsum           -3.09   -7.67   -4.58  CaSO4:2H2O
H2(g)           -22.40  -25.55   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -16.11   44.92   61.03  Mn3O4
Hematite         15.71   11.71   -4.01  Fe2O3
Huntite         -12.25  -42.22  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.48  -32.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)     -6.94  -16.77   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K       -7.10  -16.31   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na      -9.97  -15.25   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -13.38  -18.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Maghemite         5.32   11.71    6.39  Fe2O3
Magnesite        -2.59  -10.62   -8.03  MgCO3
Magnetite        15.64   19.38    3.74  Fe3O4
Manganite        -6.63   18.71   25.34  MnOOH
Melanterite      -8.28  -10.49   -2.21  FeSO4:7H2O
Mirabilite      -10.01  -11.13   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -62.39  -68.10   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -18.07  -46.77  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -17.65  -14.94    2.71  MnCl2:4H2O
MnSO4           -13.33  -10.66    2.67  MnSO4
Nahcolite        -6.45   -7.00   -0.55  NaHCO3
Natron          -12.50  -13.81   -1.31  Na2CO3:10H2O
Nesquehonite     -5.00  -10.62   -5.62  MgCO3:3H2O
Nsutite         -12.66   29.91   42.56  MnO2
O2(g)           -38.39  -41.28   -2.89  O2
Portlandite     -12.31   10.49   22.80  Ca(OH)2
Pyrochroite      -7.69    7.51   15.20  Mn(OH)2
Pyrolusite      -11.47   29.91   41.38  MnO2
Rhodochrosite    -2.21  -13.34  -11.13  MnCO3
Rhodochrosite(d)  -2.95  -13.34  -10.39  MnCO3
Scorodite        -8.55  -28.80  -20.25  FeAsO4:2H2O



Siderite         -2.29  -13.18  -10.89  FeCO3
Siderite(d)(3)   -2.73  -13.18  -10.45  FeCO3
Thenardite      -10.95  -11.13   -0.18  Na2SO4
Thermonatrite   -13.94  -13.81    0.13  Na2CO3:H2O
Trona           -20.02  -20.81   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -5.39  -13.95   -8.56  BaCO3

------------------------------------------------------
Beginning of initial surface-composition calculations.
------------------------------------------------------

Surface 1.

Hfo           
 1.232e-004  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      4.093e-006       0.772  4.093e-006      -5.388
Hfo_sOH2+        4.366e-007       0.082  4.366e-007      -6.360
Hfo_sOH          3.549e-007       0.067  3.549e-007      -6.450
Hfo_sOMn+        2.873e-007       0.054  2.873e-007      -6.542
Hfo_sOFe+        1.184e-007       0.022  1.184e-007      -6.927
Hfo_sO-          6.609e-009       0.001  6.609e-009      -8.180
Hfo_sOHBa+2      3.243e-009       0.001  3.243e-009      -8.489

Hfo           
 1.232e-004  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.140e-004       0.538  1.140e-004      -3.943
Hfo_wOH          9.267e-005       0.437  9.267e-005      -4.033
Hfo_wOMg+        2.497e-006       0.012  2.497e-006      -5.603
Hfo_wO-          1.726e-006       0.008  1.726e-006      -5.763
Hfo_wOHAsO4-3    3.145e-007       0.001  3.145e-007      -6.502
Hfo_wOFe+        2.885e-007       0.001  2.885e-007      -6.540
Hfo_wOCa+        2.564e-007       0.001  2.564e-007      -6.591
Hfo_wOHSO4-2     9.809e-008       0.000  9.809e-008      -7.008
Hfo_wSO4-        6.048e-008       0.000  6.048e-008      -7.218
Hfo_wOMn+        5.960e-008       0.000  5.960e-008      -7.225
Hfo_wOFeOH       1.231e-008       0.000  1.231e-008      -7.910
Hfo_wHAsO4-      1.066e-008       0.000  1.066e-008      -7.972
Hfo_wH2AsO4      4.243e-010       0.000  4.243e-010      -9.372
Hfo_wOBa+        2.936e-012       0.000  2.936e-012     -11.532
Hfo_wH2AsO3      6.133e-016       0.000  6.133e-016     -15.212

Mno           
-1.069e-005  Surface charge, eq

Mno_          
 6.678e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3-2         5.237e-006       0.784  5.237e-006      -5.281
Mno_O3Mn         6.353e-007       0.095  6.353e-007      -6.197
Mno_O3Ca         4.668e-007       0.070  4.668e-007      -6.331
Mno_O3Na-        1.159e-007       0.017  1.159e-007      -6.936
Mno_O3H-         1.138e-007       0.017  1.138e-007      -6.944
Mno_O3Mg         9.721e-008       0.015  9.721e-008      -7.012
Mno_O3HMn+       5.505e-009       0.001  5.505e-009      -8.259
Mno_O3HCa+       3.530e-009       0.001  3.530e-009      -8.452
Mno_O3Ba         2.516e-009       0.000  2.516e-009      -8.599



Mno_O3HMg+       4.978e-010       0.000  4.978e-010      -9.303
Mno_O3HNa        2.349e-010       0.000  2.349e-010      -9.629
Mno_O3HBa+       3.403e-011       0.000  3.403e-011     -10.468
Mno_O3H2         1.856e-012       0.000  1.856e-012     -11.731
Mno_O3H3+        8.101e-018       0.000  8.101e-018     -17.091
Mno_O3H3Cl       2.116e-020       0.000  2.116e-020     -19.674

-----------------------------------------
Beginning of batch-reaction calculations.
-----------------------------------------

Reaction step 1.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite          -4.83   38.77   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.985e-002 -1.493e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002  9.565e-007
Manganite           -0.00   25.34   25.34   0.000e+000  1.333e-004  1.333e-004
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  2.868e-004  2.868e-004
Siderite(d)(3)     -13.26  -23.71  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.66  -11.22   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.701e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.102e-006       0.963  5.102e-006      -5.292
Hfo_sOHCa+2      1.829e-007       0.035  1.829e-007      -6.738
Hfo_sOH          8.457e-009       0.002  8.457e-009      -8.073
Hfo_sO-          5.283e-009       0.001  5.283e-009      -8.277
Hfo_sOHBa+2      1.029e-009       0.000  1.029e-009      -8.988
Hfo_sOH2+        3.101e-010       0.000  3.101e-010      -9.508
Hfo_sOFe+        6.883e-020       0.000  6.883e-020     -19.162

Hfo           
 4.701e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.509e-005       0.354  7.509e-005      -4.124
Hfo_wO-          4.691e-005       0.221  4.691e-005      -4.329
Hfo_wOMg+        3.779e-005       0.178  3.779e-005      -4.423
Hfo_wOMn+        3.599e-005       0.170  3.599e-005      -4.444
Hfo_wOCa+        1.307e-005       0.062  1.307e-005      -4.884
Hfo_wOH2+        2.754e-006       0.013  2.754e-006      -5.560
Hfo_wOHAsO4-3    3.308e-007       0.002  3.308e-007      -6.480
Hfo_wOHSO4-2     7.736e-008       0.000  7.736e-008      -7.111
Hfo_wSO4-        1.422e-009       0.000  1.422e-009      -8.847
Hfo_wOBa+        1.063e-009       0.000  1.063e-009      -8.973
Hfo_wHAsO4-      9.960e-012       0.000  9.960e-012     -11.002
Hfo_wH2AsO4      1.182e-014       0.000  1.182e-014     -13.927
Hfo_wOFeOH       8.163e-018       0.000  8.163e-018     -17.088
Hfo_wOFe+        5.704e-018       0.000  5.704e-018     -17.244
Hfo_wH2AsO3      5.821e-025       0.000  5.821e-025     -24.235

Mno           
-1.448e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.930e-025       0.000  1.930e-025     -24.714
Mno_O3-2         7.163e-026       0.000  7.163e-026     -25.145
Mno_O3Ca         1.198e-026       0.000  1.198e-026     -25.922
Mno_O3Na-        1.580e-027       0.000  1.580e-027     -26.801
Mno_O3Mg         7.404e-028       0.000  7.404e-028     -27.131
Mno_O3Ba         4.583e-028       0.000  4.583e-028     -27.339
Mno_O3HMn+       4.986e-029       0.000  4.986e-029     -28.302
Mno_O3H-         4.638e-029       0.000  4.638e-029     -28.334
Mno_O3HCa+       2.699e-030       0.000  2.699e-030     -29.569
Mno_O3HBa+       1.848e-031       0.000  1.848e-031     -30.733
Mno_O3HMg+       1.130e-031       0.000  1.130e-031     -30.947
Mno_O3HNa        9.544e-032       0.000  9.544e-032     -31.020
Mno_O3H2         2.255e-035       0.000  2.255e-035     -34.647
Mno_O3H3+        2.935e-042       0.000  2.935e-042     -41.532
Mno_O3H3Cl       7.635e-045       0.000  7.635e-045     -44.117

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.190e-010  1.190e-010
Ba               5.438e-007  5.438e-007
C                6.295e-004  6.295e-004
Ca               2.906e-004  2.906e-004
Cl               9.873e-005  9.873e-005
Fe               4.191e-014  4.191e-014
K                1.893e-005  1.893e-005
Mg               4.707e-005  4.707e-005
Mn               6.911e-006  6.911e-006
Na               2.176e-004  2.176e-004
S                2.083e-004  2.083e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.726      Charge balance
                                       pe  =   4.708      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.551e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.591e-004
                       Total CO2 (mol/kg)  =  6.295e-004



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.476e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -12.25
                               Iterations  =  14
                                  Total H  = 1.110134e+002
                                  Total O  = 5.550914e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.561e-006  5.323e-006    -5.255    -5.274    -0.019
   H+                    1.960e-009  1.881e-009    -8.708    -8.726    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           4.201e-026
   H3AsO3                3.015e-026  3.016e-026   -25.521   -25.521     0.000
   H2AsO3-               1.186e-026  1.135e-026   -25.926   -25.945    -0.019
   HAsO3-2               1.435e-032  1.204e-032   -31.843   -31.919    -0.076
   H4AsO3+               2.936e-035  2.810e-035   -34.532   -34.551    -0.019
   AsO3-3                1.897e-039  1.278e-039   -38.722   -38.894    -0.172
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -188.730  -188.749    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -565.481  -565.500    -0.019
As(5)           1.190e-010
   HAsO4-2               1.160e-010  9.734e-011    -9.935   -10.012    -0.076
   H2AsO4-               2.765e-012  2.646e-012   -11.558   -11.577    -0.019
   AsO4-3                1.720e-013  1.159e-013   -12.764   -12.936    -0.172
   H3AsO4                9.927e-019  9.930e-019   -18.003   -18.003     0.000
Ba              5.438e-007
   Ba+2                  5.029e-007  4.219e-007    -6.299    -6.375    -0.076
   BaSO4                 3.532e-008  3.533e-008    -7.452    -7.452     0.000
   BaCO3                 3.114e-009  3.115e-009    -8.507    -8.506     0.000
   BaHCO3+               2.422e-009  2.318e-009    -8.616    -8.635    -0.019
   BaOH+                 7.943e-012  7.601e-012   -11.100   -11.119    -0.019
C(-4)           0.000e+000
   CH4                   0.000e+000  0.000e+000   -88.696   -88.695     0.000
C(4)            6.295e-004
   HCO3-                 5.985e-004  5.732e-004    -3.223    -3.242    -0.019
   CO3-2                 1.699e-005  1.429e-005    -4.770    -4.845    -0.075
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CO2                   2.423e-006  2.424e-006    -5.616    -5.616     0.000
   CaHCO3+               1.770e-006  1.694e-006    -5.752    -5.771    -0.019
   MgCO3                 5.137e-007  5.139e-007    -6.289    -6.289     0.000
   MgHCO3+               2.641e-007  2.527e-007    -6.578    -6.597    -0.019
   MnHCO3+               1.521e-007  1.456e-007    -6.818    -6.837    -0.019
   NaHCO3                6.703e-008  6.705e-008    -7.174    -7.174     0.000
   NaCO3-                5.785e-008  5.536e-008    -7.238    -7.257    -0.019
   BaCO3                 3.114e-009  3.115e-009    -8.507    -8.506     0.000
   BaHCO3+               2.422e-009  2.318e-009    -8.616    -8.635    -0.019
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeHCO3+               8.170e-021  7.820e-021   -20.088   -20.107    -0.019
Ca              2.906e-004
   Ca+2                  2.755e-004  2.318e-004    -3.560    -3.635    -0.075
   CaSO4                 7.724e-006  7.727e-006    -5.112    -5.112     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               1.770e-006  1.694e-006    -5.752    -5.771    -0.019
   CaOH+                 2.137e-008  2.045e-008    -7.670    -7.689    -0.019
   CaHSO4+               8.895e-014  8.513e-014   -13.051   -13.070    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.447e-005    -4.006    -4.025    -0.019
   MnCl+                 1.146e-009  1.097e-009    -8.941    -8.960    -0.019
   MnCl2                 4.522e-014  4.523e-014   -13.345   -13.345     0.000
   MnCl3-                1.230e-018  1.177e-018   -17.910   -17.929    -0.019
   FeCl+                 1.859e-023  1.779e-023   -22.731   -22.750    -0.019
   FeCl+2                2.262e-030  1.898e-030   -29.645   -29.722    -0.076
   FeCl2+                8.368e-034  8.008e-034   -33.077   -33.096    -0.019



   FeCl3                 7.562e-039  7.565e-039   -38.121   -38.121     0.000
Fe(2)           2.457e-019
   Fe+2                  1.626e-019  1.364e-019   -18.789   -18.865    -0.076
   FeCO3                 4.676e-020  4.677e-020   -19.330   -19.330     0.000
   FeOH+                 2.397e-020  2.294e-020   -19.620   -19.639    -0.019
   FeHCO3+               8.170e-021  7.820e-021   -20.088   -20.107    -0.019
   FeSO4                 4.052e-021  4.054e-021   -20.392   -20.392     0.000
   Fe(OH)2               1.038e-022  1.038e-022   -21.984   -21.984     0.000
   FeCl+                 1.859e-023  1.779e-023   -22.731   -22.750    -0.019
   Fe(OH)3-              2.143e-024  2.051e-024   -23.669   -23.688    -0.019
   FeHSO4+               5.236e-029  5.011e-029   -28.281   -28.300    -0.019
   Fe(HS)2               0.000e+000  0.000e+000  -182.456  -182.456     0.000
   Fe(HS)3-              0.000e+000  0.000e+000  -266.671  -266.690    -0.019
Fe(3)           4.191e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.395e-014  1.336e-014   -13.855   -13.874    -0.019
   Fe(OH)2+              4.201e-016  4.021e-016   -15.377   -15.396    -0.019
   FeOH+2                2.722e-021  2.284e-021   -20.565   -20.641    -0.076
   FeSO4+                1.273e-027  1.219e-027   -26.895   -26.914    -0.019
   Fe+3                  9.875e-028  6.653e-028   -27.005   -27.177    -0.172
   Fe(SO4)2-             4.655e-030  4.455e-030   -29.332   -29.351    -0.019
   FeCl+2                2.262e-030  1.898e-030   -29.645   -29.722    -0.076
   FeCl2+                8.368e-034  8.008e-034   -33.077   -33.096    -0.019
   FeHSO4+2              7.316e-036  6.138e-036   -35.136   -35.212    -0.076
   FeCl3                 7.562e-039  7.565e-039   -38.121   -38.121     0.000
   Fe2(OH)2+4            2.833e-040  1.404e-040   -39.548   -39.853    -0.305
   Fe3(OH)4+5            0.000e+000  0.000e+000   -52.452   -52.928    -0.476
H(0)            1.920e-030
   H2                    9.600e-031  9.604e-031   -30.018   -30.018     0.000
K               1.893e-005
   K+                    1.890e-005  1.809e-005    -4.723    -4.743    -0.019
   KSO4-                 2.219e-008  2.124e-008    -7.654    -7.673    -0.019
Mg              4.707e-005
   Mg+2                  4.474e-005  3.768e-005    -4.349    -4.424    -0.075
   MgSO4                 1.475e-006  1.476e-006    -5.831    -5.831     0.000
   MgCO3                 5.137e-007  5.139e-007    -6.289    -6.289     0.000
   MgHCO3+               2.641e-007  2.527e-007    -6.578    -6.597    -0.019
   MgOH+                 7.601e-008  7.274e-008    -7.119    -7.138    -0.019
Mn(2)           6.911e-006
   Mn+2                  3.397e-006  2.850e-006    -5.469    -5.545    -0.076
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.521e-007  1.456e-007    -6.818    -6.837    -0.019
   MnSO4                 8.466e-008  8.469e-008    -7.072    -7.072     0.000
   MnOH+                 4.070e-008  3.895e-008    -7.390    -7.409    -0.019
   MnCl+                 1.146e-009  1.097e-009    -8.941    -8.960    -0.019
   MnCl2                 4.522e-014  4.523e-014   -13.345   -13.345     0.000
   Mn(OH)3-              7.095e-015  6.790e-015   -14.149   -14.168    -0.019
   MnCl3-                1.230e-018  1.177e-018   -17.910   -17.929    -0.019
Mn(3)           6.676e-027
   Mn+3                  6.676e-027  4.498e-027   -26.175   -26.347    -0.172
Mn(6)           5.357e-036
   MnO4-2                5.357e-036  4.494e-036   -35.271   -35.347    -0.076
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -40.004   -40.023    -0.019
Na              2.176e-004
   Na+                   2.173e-004  2.080e-004    -3.663    -3.682    -0.019
   NaSO4-                1.820e-007  1.742e-007    -6.740    -6.759    -0.019
   NaHCO3                6.703e-008  6.705e-008    -7.174    -7.174     0.000
   NaCO3-                5.785e-008  5.536e-008    -7.238    -7.257    -0.019
O(0)            9.036e-033
   O2                    4.518e-033  4.519e-033   -32.345   -32.345     0.000
S(-2)           0.000e+000
   HS-                   0.000e+000  0.000e+000   -86.252   -86.271    -0.019
   S5-2                  0.000e+000  0.000e+000   -87.070   -87.140    -0.069
   S4-2                  0.000e+000  0.000e+000   -87.303   -87.374    -0.071
   S6-2                  0.000e+000  0.000e+000   -87.358   -87.426    -0.068
   H2S                   0.000e+000  0.000e+000   -88.055   -88.055     0.000



   S-2                   0.000e+000  0.000e+000   -90.387   -90.463    -0.076
   S3-2                  0.000e+000  0.000e+000   -90.754   -90.827    -0.073
   S2-2                  0.000e+000  0.000e+000   -91.999   -92.073    -0.074
   Fe(HS)2               0.000e+000  0.000e+000  -182.456  -182.456     0.000
   AsS(OH)(HS)-          0.000e+000  0.000e+000  -188.730  -188.749    -0.019
   Fe(HS)3-              0.000e+000  0.000e+000  -266.671  -266.690    -0.019
   As3S4(HS)2-           0.000e+000  0.000e+000  -565.481  -565.500    -0.019
S(6)            2.083e-004
   SO4-2                 1.988e-004  1.671e-004    -3.702    -3.777    -0.075
   CaSO4                 7.724e-006  7.727e-006    -5.112    -5.112     0.000
   MgSO4                 1.475e-006  1.476e-006    -5.831    -5.831     0.000
   NaSO4-                1.820e-007  1.742e-007    -6.740    -6.759    -0.019
   MnSO4                 8.466e-008  8.469e-008    -7.072    -7.072     0.000
   BaSO4                 3.532e-008  3.533e-008    -7.452    -7.452     0.000
   KSO4-                 2.219e-008  2.124e-008    -7.654    -7.673    -0.019
   HSO4-                 3.192e-011  3.055e-011   -10.496   -10.515    -0.019
   CaHSO4+               8.895e-014  8.513e-014   -13.051   -13.070    -0.019
   FeSO4                 4.052e-021  4.054e-021   -20.392   -20.392     0.000
   FeSO4+                1.273e-027  1.219e-027   -26.895   -26.914    -0.019
   FeHSO4+               5.236e-029  5.011e-029   -28.281   -28.300    -0.019
   Fe(SO4)2-             4.655e-030  4.455e-030   -29.332   -29.351    -0.019
   FeHSO4+2              7.316e-036  6.138e-036   -35.136   -35.212    -0.076

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.05   -7.41   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -49.66  -51.04   -1.38  As2O3
Artinite         -5.84    3.76    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -44.23  -36.01    8.23  As2O5
As2S3(am)      -291.13 -336.03  -44.90  As2S3
As_native       -53.29  -65.82  -12.53  As
Ba3(AsO4)2        5.11  -45.00  -50.11  Ba3(AsO4)2
Barite           -0.18  -10.15   -9.97  BaSO4
Birnessite       -4.83   38.77   43.60  MnO2
Bixbyite          0.27   -0.34   -0.61  Mn2O3
Brucite          -3.81   13.03   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -17.87  -36.78  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)          -85.84  -88.70   -2.86  CH4
Claudetite      -49.70  -51.04   -1.34  As2O3
CO2(g)           -4.15   -5.62   -1.47  CO2
Dolomite         -0.66  -17.75  -17.09  CaMg(CO3)2
Dolomite(d)      -1.21  -17.75  -16.54  CaMg(CO3)2
Epsomite         -6.06   -8.20   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.79   -4.83   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -23.64   -3.41   20.22  Fe3(OH)8
FeS(ppt)        -92.50  -96.41   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite       -338.36 -383.40  -45.03  Fe3S4
Gypsum           -2.83   -7.41   -4.58  CaSO4:2H2O
H2(g)           -26.87  -30.02   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)          -87.06  -88.05   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite       1.56   62.59   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.32  -36.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.29  -24.05   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -32.41  -42.24   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -32.26  -41.47   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.13  -40.41   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite     -91.76  -96.41   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.24   -9.27   -8.03  MgCO3
Magnetite        -7.15   -3.41    3.74  Fe3O4
Manganite        -0.00   25.34   25.34  MnOOH
Melanterite     -20.43  -22.64   -2.21  FeSO4:7H2O
Mirabilite      -10.03  -11.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -58.31  -64.03   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -13.80  -42.51  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.30  -13.59    2.71  MnCl2:4H2O
MnS(Green)      -86.89  -83.09    3.80  MnS
MnSO4           -11.99   -9.32    2.67  MnSO4
Nahcolite        -6.38   -6.92   -0.55  NaHCO3
Natron          -10.90  -12.21   -1.31  Na2CO3:10H2O
Nesquehonite     -3.65   -9.27   -5.62  MgCO3:3H2O
Nsutite          -3.79   38.77   42.56  MnO2
O2(g)           -29.45  -32.34   -2.89  O2
Orpiment       -289.73 -336.03  -46.30  As2S3
Portlandite      -8.98   13.82   22.80  Ca(OH)2
Pyrite         -146.06 -164.54  -18.48  FeS2
Pyrochroite      -3.29   11.91   15.20  Mn(OH)2
Pyrolusite       -2.61   38.77   41.38  MnO2
Realgar        -114.01 -133.95  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -19.86  -40.11  -20.25  FeAsO4:2H2O
Siderite        -12.82  -23.71  -10.89  FeCO3
Siderite(d)(3)  -13.26  -23.71  -10.45  FeCO3
Sulfur          -66.02  -81.05  -15.03  S
Thenardite      -10.96  -11.14   -0.18  Na2SO4
Thermonatrite   -12.33  -12.21    0.13  Na2CO3:H2O
Trona           -18.34  -19.13   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.66  -11.22   -8.56  BaCO3

Reaction step 2.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.29   18.31   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.990e-002 -9.516e-005
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002  7.262e-007
Manganite          -10.20   15.14   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.233e-004  4.233e-004
Siderite(d)(3)      -3.06  -13.51  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.56  -11.12   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 4.151e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.128e-006       0.967  5.128e-006      -5.290
Hfo_sOHCa+2      1.554e-007       0.029  1.554e-007      -6.809
Hfo_sOH          8.618e-009       0.002  8.618e-009      -8.065
Hfo_sO-          6.369e-009       0.001  6.369e-009      -8.196
Hfo_sOHBa+2      1.092e-009       0.000  1.092e-009      -8.962
Hfo_sOFe+        1.086e-009       0.000  1.086e-009      -8.964
Hfo_sOH2+        2.671e-010       0.000  2.671e-010      -9.573

Hfo           
 4.151e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          7.078e-005       0.334  7.078e-005      -4.150
Hfo_wO-          5.231e-005       0.247  5.231e-005      -4.281
Hfo_wOMg+        4.059e-005       0.191  4.059e-005      -4.392
Hfo_wOMn+        3.345e-005       0.158  3.345e-005      -4.476
Hfo_wOCa+        1.215e-005       0.057  1.215e-005      -4.915
Hfo_wOH2+        2.194e-006       0.010  2.194e-006      -5.659
Hfo_wH2AsO3      2.795e-007       0.001  2.795e-007      -6.554
Hfo_wOFeOH       1.410e-007       0.001  1.410e-007      -6.851
Hfo_wOFe+        8.326e-008       0.000  8.326e-008      -7.080
Hfo_wOHSO4-2     4.032e-008       0.000  4.032e-008      -7.395
Hfo_wOBa+        1.234e-009       0.000  1.234e-009      -8.909
Hfo_wOHAsO4-3    7.835e-010       0.000  7.835e-010      -9.106
Hfo_wSO4-        6.263e-010       0.000  6.263e-010      -9.203
Hfo_wHAsO4-      1.685e-014       0.000  1.685e-014     -13.773
Hfo_wH2AsO4      1.690e-017       0.000  1.690e-017     -16.772

Mno           
-8.989e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.984e-026       0.000  9.984e-026     -25.001
Mno_O3-2         4.445e-026       0.000  4.445e-026     -25.352
Mno_O3Ca         6.195e-027       0.000  6.195e-027     -26.208
Mno_O3Na-        9.838e-028       0.000  9.837e-028     -27.007
Mno_O3Mg         4.425e-028       0.000  4.425e-028     -27.354
Mno_O3Ba         2.961e-028       0.000  2.961e-028     -27.529
Mno_O3H-         2.433e-029       0.000  2.433e-029     -28.614
Mno_O3HMn+       2.180e-029       0.000  2.180e-029     -28.662
Mno_O3HCa+       1.180e-030       0.000  1.180e-030     -29.928
Mno_O3HBa+       1.009e-031       0.000  1.009e-031     -30.996
Mno_O3HMg+       5.709e-032       0.000  5.709e-032     -31.243
Mno_O3HNa        5.024e-032       0.000  5.024e-032     -31.299
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.100e-042       0.000  1.100e-042     -41.959
Mno_O3H3Cl       2.871e-045       0.000  2.871e-045     -44.542

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               5.063e-008  5.063e-008
Ba               5.435e-007  5.435e-007
C                6.388e-004  6.388e-004
Ca               2.374e-004  2.374e-004
Cl               9.873e-005  9.873e-005
Fe               4.964e-009  4.964e-009
K                1.893e-005  1.893e-005
Mg               4.428e-005  4.428e-005
Mn               6.238e-006  6.238e-006
Na               2.176e-004  2.176e-004
S                2.083e-004  2.083e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.799      Charge balance
                                       pe  =  -5.628      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.318e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.308e-004
                       Total CO2 (mol/kg)  =  6.386e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.421e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -13.38
                               Iterations  =  23
                                  Total H  = 1.110140e+002
                                  Total O  = 5.550903e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.558e-006  6.297e-006    -5.183    -5.201    -0.018
   H+                    1.652e-009  1.590e-009    -8.782    -8.799    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           5.063e-008
   AsS(OH)(HS)-          2.814e-008  2.702e-008    -7.551    -7.568    -0.018
   H3AsO3                1.536e-008  1.536e-008    -7.814    -7.813     0.000
   H2AsO3-               7.126e-009  6.842e-009    -8.147    -8.165    -0.018
   HAsO3-2               1.010e-014  8.588e-015   -13.996   -14.066    -0.071
   H4AsO3+               1.260e-017  1.210e-017   -16.900   -16.917    -0.018
   AsO3-3                1.554e-021  1.078e-021   -20.809   -20.967    -0.159
   As3S4(HS)2-           8.230e-023  7.902e-023   -22.085   -22.102    -0.018
As(5)           2.486e-013
   HAsO4-2               2.432e-013  2.068e-013   -12.614   -12.685    -0.071
   H2AsO4-               4.948e-015  4.751e-015   -14.306   -14.323    -0.018
   AsO4-3                4.197e-016  2.912e-016   -15.377   -15.536    -0.159
   H3AsO4                1.506e-021  1.507e-021   -20.822   -20.822     0.000
Ba              5.435e-007
   Ba+2                  5.167e-007  4.392e-007    -6.287    -6.357    -0.071
   BaSO4                 2.033e-008  2.034e-008    -7.692    -7.692     0.000
   BaCO3                 3.890e-009  3.891e-009    -8.410    -8.410     0.000
   BaHCO3+               2.549e-009  2.447e-009    -8.594    -8.611    -0.018
   BaOH+                 9.750e-012  9.362e-012   -11.011   -11.029    -0.018
C(-4)           2.195e-007
   CH4                   2.195e-007  2.195e-007    -6.659    -6.658     0.000
C(4)            6.386e-004
   HCO3-                 6.050e-004  5.812e-004    -3.218    -3.236    -0.017
   CO3-2                 2.012e-005  1.715e-005    -4.696    -4.766    -0.069
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CO2                   2.077e-006  2.078e-006    -5.683    -5.682     0.000
   CaHCO3+               1.492e-006  1.432e-006    -5.826    -5.844    -0.018
   MgCO3                 5.936e-007  5.938e-007    -6.226    -6.226     0.000
   MgHCO3+               2.570e-007  2.468e-007    -6.590    -6.608    -0.018



   MnHCO3+               1.282e-007  1.231e-007    -6.892    -6.910    -0.018
   NaCO3-                6.942e-008  6.666e-008    -7.159    -7.176    -0.018
   NaHCO3                6.822e-008  6.824e-008    -7.166    -7.166     0.000
   BaCO3                 3.890e-009  3.891e-009    -8.410    -8.410     0.000
   BaHCO3+               2.549e-009  2.447e-009    -8.594    -8.611    -0.018
   FeCO3                 7.344e-010  7.346e-010    -9.134    -9.134     0.000
   FeHCO3+               1.081e-010  1.038e-010    -9.966    -9.984    -0.018
Ca              2.374e-004
   Ca+2                  2.268e-004  1.932e-004    -3.644    -3.714    -0.070
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 3.560e-006  3.561e-006    -5.449    -5.448     0.000
   CaHCO3+               1.492e-006  1.432e-006    -5.826    -5.844    -0.018
   CaOH+                 2.100e-008  2.017e-008    -7.678    -7.695    -0.018
   CaHSO4+               3.454e-014  3.316e-014   -13.462   -13.479    -0.018
Cl              9.873e-005
   Cl-                   9.873e-005  9.478e-005    -4.006    -4.023    -0.018
   MnCl+                 9.553e-010  9.173e-010    -9.020    -9.037    -0.018
   FeCl+                 2.433e-013  2.337e-013   -12.614   -12.631    -0.018
   MnCl2                 3.794e-014  3.795e-014   -13.421   -13.421     0.000
   MnCl3-                1.032e-018  9.907e-019   -17.986   -18.004    -0.018
   FeCl+2                1.353e-030  1.150e-030   -29.869   -29.939    -0.071
   FeCl2+                5.070e-034  4.868e-034   -33.295   -33.313    -0.018
   FeCl3                 4.613e-039  4.614e-039   -38.336   -38.336     0.000
Fe(2)           4.964e-009
   Fe+2                  2.101e-009  1.786e-009    -8.678    -8.748    -0.071
   Fe(HS)2               1.613e-009  1.613e-009    -8.792    -8.792     0.000
   FeCO3                 7.344e-010  7.346e-010    -9.134    -9.134     0.000
   FeOH+                 3.700e-010  3.553e-010    -9.432    -9.449    -0.018
   FeHCO3+               1.081e-010  1.038e-010    -9.966    -9.984    -0.018
   FeSO4                 2.933e-011  2.934e-011   -10.533   -10.533     0.000
   Fe(HS)3-              5.825e-012  5.593e-012   -11.235   -11.252    -0.018
   Fe(OH)2               1.901e-012  1.902e-012   -11.721   -11.721     0.000
   FeCl+                 2.433e-013  2.337e-013   -12.614   -12.631    -0.018
   Fe(OH)3-              4.629e-014  4.445e-014   -13.334   -13.352    -0.018
   FeHSO4+               3.193e-019  3.066e-019   -18.496   -18.513    -0.018
Fe(3)           4.434e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.646e-014  1.580e-014   -13.784   -13.801    -0.018
   Fe(OH)2+              3.540e-016  3.399e-016   -15.451   -15.469    -0.018
   FeOH+2                1.920e-021  1.632e-021   -20.717   -20.787    -0.071
   Fe+3                  5.791e-028  4.018e-028   -27.237   -27.396    -0.159
   FeSO4+                4.238e-028  4.070e-028   -27.373   -27.390    -0.018
   FeCl+2                1.353e-030  1.150e-030   -29.869   -29.939    -0.071
   Fe(SO4)2-             8.566e-031  8.225e-031   -30.067   -30.085    -0.018
   FeCl2+                5.070e-034  4.868e-034   -33.295   -33.313    -0.018
   FeHSO4+2              2.038e-036  1.732e-036   -35.691   -35.761    -0.071
   FeCl3                 4.613e-039  4.614e-039   -38.336   -38.336     0.000
   Fe2(OH)2+4            1.373e-040  0.000e+000   -39.862   -40.145    -0.282
   Fe3(OH)4+5            0.000e+000  0.000e+000   -52.852   -53.293    -0.441
H(0)            6.446e-010
   H2                    3.223e-010  3.224e-010    -9.492    -9.492     0.000
K               1.893e-005
   K+                    1.891e-005  1.816e-005    -4.723    -4.741    -0.018
   KSO4-                 1.227e-008  1.179e-008    -7.911    -7.929    -0.018
Mg              4.428e-005
   Mg+2                  4.255e-005  3.629e-005    -4.371    -4.440    -0.069
   MgSO4                 7.857e-007  7.859e-007    -6.105    -6.105     0.000
   MgCO3                 5.936e-007  5.938e-007    -6.226    -6.226     0.000
   MgHCO3+               2.570e-007  2.468e-007    -6.590    -6.608    -0.018
   MgOH+                 8.632e-008  8.288e-008    -7.064    -7.082    -0.018
Mn(2)           6.238e-006
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   Mn+2                  2.795e-006  2.376e-006    -5.554    -5.624    -0.071
   MnHCO3+               1.282e-007  1.231e-007    -6.892    -6.910    -0.018
   MnOH+                 4.001e-008  3.841e-008    -7.398    -7.416    -0.018
   MnSO4                 3.902e-008  3.903e-008    -7.409    -7.409     0.000
   MnCl+                 9.553e-010  9.173e-010    -9.020    -9.037    -0.018



   MnCl2                 3.794e-014  3.795e-014   -13.421   -13.421     0.000
   Mn(OH)3-              9.760e-015  9.372e-015   -14.011   -14.028    -0.018
   MnCl3-                1.032e-018  9.907e-019   -17.986   -18.004    -0.018
Mn(3)           2.493e-037
   Mn+3                  2.493e-037  1.730e-037   -36.603   -36.762    -0.159
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -76.116   -76.186    -0.071
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -91.181   -91.198    -0.018
Na              2.176e-004
   Na+                   2.174e-004  2.088e-004    -3.663    -3.680    -0.018
   NaSO4-                1.007e-007  9.666e-008    -6.997    -7.015    -0.018
   NaCO3-                6.942e-008  6.666e-008    -7.159    -7.176    -0.018
   NaHCO3                6.822e-008  6.824e-008    -7.166    -7.166     0.000
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.397   -73.397     0.000
S(-2)           9.531e-005
   HS-                   3.316e-005  3.184e-005    -4.479    -4.497    -0.018
   S5-2                  5.906e-006  5.089e-006    -5.229    -5.293    -0.065
   S4-2                  3.457e-006  2.969e-006    -5.461    -5.527    -0.066
   S6-2                  3.048e-006  2.634e-006    -5.516    -5.579    -0.063
   H2S                   4.424e-007  4.425e-007    -6.354    -6.354     0.000
   AsS(OH)(HS)-          2.814e-008  2.702e-008    -7.551    -7.568    -0.018
   S-2                   2.846e-009  2.419e-009    -8.546    -8.616    -0.071
   Fe(HS)2               1.613e-009  1.613e-009    -8.792    -8.792     0.000
   S3-2                  1.222e-009  1.046e-009    -8.913    -8.980    -0.068
   S2-2                  6.954e-011  5.937e-011   -10.158   -10.226    -0.069
   Fe(HS)3-              5.825e-012  5.593e-012   -11.235   -11.252    -0.018
   As3S4(HS)2-           8.230e-023  7.902e-023   -22.085   -22.102    -0.018
S(6)            1.130e-004
   SO4-2                 1.085e-004  9.238e-005    -3.965    -4.034    -0.070
   CaSO4                 3.560e-006  3.561e-006    -5.449    -5.448     0.000
   MgSO4                 7.857e-007  7.859e-007    -6.105    -6.105     0.000
   NaSO4-                1.007e-007  9.666e-008    -6.997    -7.015    -0.018
   MnSO4                 3.902e-008  3.903e-008    -7.409    -7.409     0.000
   BaSO4                 2.033e-008  2.034e-008    -7.692    -7.692     0.000
   KSO4-                 1.227e-008  1.179e-008    -7.911    -7.929    -0.018
   FeSO4                 2.933e-011  2.934e-011   -10.533   -10.533     0.000
   HSO4-                 1.487e-011  1.428e-011   -10.828   -10.845    -0.018
   CaHSO4+               3.454e-014  3.316e-014   -13.462   -13.479    -0.018
   FeHSO4+               3.193e-019  3.066e-019   -18.496   -18.513    -0.018
   FeSO4+                4.238e-028  4.070e-028   -27.373   -27.390    -0.018
   Fe(SO4)2-             8.566e-031  8.225e-031   -30.067   -30.085    -0.018
   FeHSO4+2              2.038e-036  1.732e-036   -35.691   -35.761    -0.071

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -3.39   -7.75   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.25  -15.63   -1.38  As2O3
Artinite         -5.65    3.95    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -49.87  -41.64    8.23  As2O5
As2S3(am)       -10.61  -55.51  -44.90  As2S3
As_native        -4.79  -17.33  -12.53  As
Ba3(AsO4)2       -0.03  -50.14  -50.11  Ba3(AsO4)2
Barite           -0.42  -10.39   -9.97  BaSO4
Birnessite      -25.29   18.31   43.60  MnO2
Bixbyite        -20.12  -20.73   -0.61  Mn2O3
Brucite          -3.68   13.16   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -23.31  -42.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -3.80   -6.66   -2.86  CH4
Claudetite      -14.29  -15.63   -1.34  As2O3
CO2(g)           -4.21   -5.68   -1.47  CO2
Dolomite         -0.60  -17.69  -17.09  CaMg(CO3)2



Dolomite(d)      -1.15  -17.69  -16.54  CaMg(CO3)2
Epsomite         -6.33   -8.47   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.81   -4.85   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.37    6.85   20.22  Fe3(OH)8
FeS(ppt)         -0.53   -4.45   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite         -1.30  -46.33  -45.03  Fe3S4
Gypsum           -3.17   -7.75   -4.58  CaSO4:2H2O
H2(g)            -6.34   -9.49   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -5.36   -6.35   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -18.77   42.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.13  -36.10  -29.97  CaMg3(CO3)4
Hydromagnesite  -14.90  -23.67   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.16  -42.99   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.00  -42.21   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -35.87  -41.15   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.87  -46.26   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.20   -4.45   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.18   -9.21   -8.03  MgCO3
Magnetite         3.11    6.85    3.74  Fe3O4
Manganite       -10.20   15.14   25.34  MnOOH
Melanterite     -10.57  -12.78   -2.21  FeSO4:7H2O
Mirabilite      -10.28  -11.40   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -79.92  -85.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -19.24  -47.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.38  -13.67    2.71  MnCl2:4H2O
MnS(Green)       -5.12   -1.32    3.80  MnS
MnSO4           -12.33   -9.66    2.67  MnSO4
Nahcolite        -6.37   -6.92   -0.55  NaHCO3
Natron          -10.82  -12.13   -1.31  Na2CO3:10H2O
Nesquehonite     -3.59   -9.21   -5.62  MgCO3:3H2O
Nsutite         -24.25   18.31   42.56  MnO2
O2(g)           -70.50  -73.40   -2.89  O2
Orpiment         -9.21  -55.51  -46.30  As2S3
Portlandite      -8.92   13.88   22.80  Ca(OH)2
Pyrite            7.08  -11.40  -18.48  FeS2
Pyrochroite      -3.23   11.97   15.20  Mn(OH)2
Pyrolusite      -23.07   18.31   41.38  MnO2
Realgar          -4.34  -24.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -22.68  -42.93  -20.25  FeAsO4:2H2O
Siderite         -2.62  -13.51  -10.89  FeCO3
Siderite(d)(3)   -3.06  -13.51  -10.45  FeCO3
Sulfur           -4.85  -19.87  -15.03  S
Thenardite      -11.22  -11.40   -0.18  Na2SO4
Thermonatrite   -12.25  -12.13    0.13  Na2CO3:H2O
Trona           -18.25  -19.04   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.56  -11.12   -8.56  BaCO3

Reaction step 3.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-004 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -25.93   17.67   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.987e-002 -1.314e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002  4.117e-007
Manganite          -10.69   14.65   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.258e-004  4.258e-004
Siderite(d)(3)      -2.57  -13.02  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.62  -11.18   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 4.668e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        5.033e-006       0.950  5.033e-006      -5.298
Hfo_sOHCa+2      2.449e-007       0.046  2.449e-007      -6.611
Hfo_sOH          1.160e-008       0.002  1.160e-008      -7.935
Hfo_sO-          5.341e-009       0.001  5.341e-009      -8.272
Hfo_sOFe+        3.319e-009       0.001  3.319e-009      -8.479
Hfo_sOHBa+2      1.515e-009       0.000  1.515e-009      -8.820
Hfo_sOH2+        5.776e-010       0.000  5.776e-010      -9.238

Hfo           
 4.668e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          8.873e-005       0.419  8.873e-005      -4.052
Hfo_wO-          4.084e-005       0.193  4.084e-005      -4.389
Hfo_wOMg+        3.569e-005       0.168  3.569e-005      -4.448
Hfo_wOMn+        3.057e-005       0.144  3.057e-005      -4.515
Hfo_wOCa+        1.110e-005       0.052  1.110e-005      -4.955
Hfo_wOH2+        4.416e-006       0.021  4.416e-006      -5.355
Hfo_wOFeOH       2.498e-007       0.001  2.498e-007      -6.602
Hfo_wOFe+        2.369e-007       0.001  2.369e-007      -6.625
Hfo_wH2AsO3      1.653e-007       0.001  1.653e-007      -6.782
Hfo_wOHSO4-2     5.354e-009       0.000  5.354e-009      -8.271
Hfo_wOBa+        9.929e-010       0.000  9.929e-010      -9.003
Hfo_wSO4-        1.336e-010       0.000  1.336e-010      -9.874
Hfo_wOHAsO4-3    5.604e-011       0.000  5.604e-011     -10.252
Hfo_wHAsO4-      3.108e-015       0.000  3.108e-015     -14.508
Hfo_wH2AsO4      5.005e-018       0.000  5.005e-018     -17.301

Mno           
-9.731e-028  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.265e-027       0.000  1.265e-027     -26.898
Mno_O3-2         4.813e-028       0.000  4.813e-028     -27.318
Mno_O3Ca         7.851e-029       0.000  7.850e-029     -28.105
Mno_O3Na-        1.065e-029       0.000  1.065e-029     -28.973
Mno_O3Mg         5.396e-030       0.000  5.396e-030     -29.268
Mno_O3Ba         3.304e-030       0.000  3.304e-030     -29.481
Mno_O3HMn+       4.436e-031       0.000  4.436e-031     -30.353
Mno_O3H-         4.230e-031       0.000  4.230e-031     -30.374
Mno_O3HCa+       2.401e-032       0.000  2.401e-032     -31.620
Mno_O3HBa+       1.808e-033       0.000  1.808e-033     -32.743
Mno_O3HMg+       1.118e-033       0.000  1.118e-033     -32.952
Mno_O3HNa        8.731e-034       0.000  8.731e-034     -33.059
Mno_O3H2         2.791e-037       0.000  2.791e-037     -36.554
Mno_O3H3+        4.930e-044       0.000  4.930e-044     -43.307
Mno_O3H3Cl       1.286e-046       0.000  1.286e-046     -45.891

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               1.656e-007  1.656e-007
Ba               5.433e-007  5.433e-007
C                8.725e-004  8.725e-004
Ca               2.745e-004  2.746e-004
Cl               9.873e-005  9.873e-005
Fe               5.483e-008  5.483e-008
K                1.893e-005  1.893e-005
Mg               4.918e-005  4.918e-005
Mn               6.757e-006  6.757e-006
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.593      Charge balance
                                       pe  =  -5.572      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.367e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.023e-003
                       Total CO2 (mol/kg)  =  8.648e-004
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.473e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -12.37
                               Iterations  =  59
                                  Total H  = 1.110143e+002
                                  Total O  = 5.550933e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.087e-006  3.922e-006    -5.389    -5.407    -0.018
   H+                    2.654e-009  2.553e-009    -8.576    -8.593    -0.017
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           1.656e-007
   AsS(OH)(HS)-          1.562e-007  1.499e-007    -6.806    -6.824    -0.018
   H3AsO3                7.245e-009  7.247e-009    -8.140    -8.140     0.000
   H2AsO3-               2.095e-009  2.010e-009    -8.679    -8.697    -0.018
   HAsO3-2               1.854e-015  1.571e-015   -14.732   -14.804    -0.072
   H4AsO3+               9.553e-018  9.166e-018   -17.020   -17.038    -0.018
   As3S4(HS)2-           3.626e-020  3.479e-020   -19.441   -19.458    -0.018
   AsO3-3                1.781e-022  1.228e-022   -21.749   -21.911    -0.162



As(5)           2.310e-014
   HAsO4-2               2.234e-014  1.894e-014   -13.651   -13.723    -0.072
   H2AsO4-               7.283e-016  6.988e-016   -15.138   -15.156    -0.018
   AsO4-3                2.409e-017  1.661e-017   -16.618   -16.780    -0.162
   H3AsO4                3.558e-022  3.559e-022   -21.449   -21.449     0.000
Ba              5.433e-007
   Ba+2                  5.341e-007  4.527e-007    -6.272    -6.344    -0.072
   BaHCO3+               3.606e-009  3.460e-009    -8.443    -8.461    -0.018
   BaCO3                 3.425e-009  3.426e-009    -8.465    -8.465     0.000
   BaSO4                 2.220e-009  2.220e-009    -8.654    -8.654     0.000
   BaOH+                 6.263e-012  6.009e-012   -11.203   -11.221    -0.018
C(-4)           7.692e-006
   CH4                   7.692e-006  7.695e-006    -5.114    -5.114     0.000
C(4)            8.648e-004
   HCO3-                 8.305e-004  7.974e-004    -3.081    -3.098    -0.018
   CO3-2                 1.724e-005  1.465e-005    -4.763    -4.834    -0.071
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CO2                   4.575e-006  4.577e-006    -5.340    -5.339     0.000
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   CaHCO3+               2.397e-006  2.300e-006    -5.620    -5.638    -0.018
   MgCO3                 5.712e-007  5.713e-007    -6.243    -6.243     0.000
   MgHCO3+               3.974e-007  3.813e-007    -6.401    -6.419    -0.018
   MnHCO3+               2.060e-007  1.976e-007    -6.686    -6.704    -0.018
   NaHCO3                9.355e-008  9.358e-008    -7.029    -7.029     0.000
   NaCO3-                5.933e-008  5.693e-008    -7.227    -7.245    -0.018
   BaHCO3+               3.606e-009  3.460e-009    -8.443    -8.461    -0.018
   BaCO3                 3.425e-009  3.426e-009    -8.465    -8.465     0.000
   FeCO3                 2.286e-009  2.287e-009    -8.641    -8.641     0.000
   FeHCO3+               5.408e-010  5.189e-010    -9.267    -9.285    -0.018
Ca              2.745e-004
   Ca+2                  2.661e-004  2.261e-004    -3.575    -3.646    -0.071
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               2.397e-006  2.300e-006    -5.620    -5.638    -0.018
   CaSO4                 4.414e-007  4.415e-007    -6.355    -6.355     0.000
   CaOH+                 1.532e-008  1.470e-008    -7.815    -7.833    -0.018
   CaHSO4+               6.881e-015  6.602e-015   -14.162   -14.180    -0.018
Cl              9.873e-005
   Cl-                   9.873e-005  9.471e-005    -4.006    -4.024    -0.018
   MnCl+                 1.118e-009  1.073e-009    -8.951    -8.969    -0.018
   FeCl+                 8.867e-013  8.508e-013   -12.052   -12.070    -0.018
   MnCl2                 4.434e-014  4.436e-014   -13.353   -13.353     0.000
   MnCl3-                1.206e-018  1.157e-018   -17.919   -17.937    -0.018
   FeCl+2                5.613e-030  4.757e-030   -29.251   -29.323    -0.072
   FeCl2+                2.098e-033  2.013e-033   -32.678   -32.696    -0.018
   FeCl3                 1.906e-038  1.906e-038   -37.720   -37.720     0.000
Fe(2)           5.483e-008
   Fe(HS)2               4.304e-008  4.306e-008    -7.366    -7.366     0.000
   Fe+2                  7.677e-009  6.508e-009    -8.115    -8.187    -0.072
   FeCO3                 2.286e-009  2.287e-009    -8.641    -8.641     0.000
   FeOH+                 8.402e-010  8.062e-010    -9.076    -9.094    -0.018
   FeHCO3+               5.408e-010  5.189e-010    -9.267    -9.285    -0.018
   Fe(HS)3-              4.210e-010  4.040e-010    -9.376    -9.394    -0.018
   FeSO4                 1.132e-011  1.132e-011   -10.946   -10.946     0.000
   Fe(OH)2               2.687e-012  2.688e-012   -11.571   -11.571     0.000
   FeCl+                 8.867e-013  8.508e-013   -12.052   -12.070    -0.018
   Fe(OH)3-              4.077e-014  3.912e-014   -13.390   -13.408    -0.018
   FeHSO4+               1.980e-019  1.900e-019   -18.703   -18.721    -0.018
Fe(3)           3.836e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              1.026e-014  9.840e-015   -13.989   -14.007    -0.018
   Fe(OH)2+              5.688e-016  5.457e-016   -15.245   -15.263    -0.018
   FeOH+2                4.963e-021  4.207e-021   -20.304   -20.376    -0.072
   Fe+3                  2.413e-027  1.663e-027   -26.617   -26.779    -0.162
   FeSO4+                1.860e-028  1.785e-028   -27.730   -27.748    -0.018
   FeCl+2                5.613e-030  4.757e-030   -29.251   -29.323    -0.072
   Fe(SO4)2-             3.982e-032  3.821e-032   -31.400   -31.418    -0.018
   FeCl2+                2.098e-033  2.013e-033   -32.678   -32.696    -0.018



   FeHSO4+2              1.439e-036  1.220e-036   -35.842   -35.914    -0.072
   FeCl3                 1.906e-038  1.906e-038   -37.720   -37.720     0.000
   Fe2(OH)2+4            9.229e-040  4.764e-040   -39.035   -39.322    -0.287
   Fe3(OH)4+5            0.000e+000  0.000e+000   -51.816   -52.265    -0.449
H(0)            1.287e-009
   H2                    6.437e-010  6.439e-010    -9.191    -9.191     0.000
K               1.893e-005
   K+                    1.892e-005  1.815e-005    -4.723    -4.741    -0.018
   KSO4-                 1.301e-009  1.248e-009    -8.886    -8.904    -0.018
Mg              4.918e-005
   Mg+2                  4.805e-005  4.087e-005    -4.318    -4.389    -0.070
   MgCO3                 5.712e-007  5.713e-007    -6.243    -6.243     0.000
   MgHCO3+               3.974e-007  3.813e-007    -6.401    -6.419    -0.018
   MgSO4                 9.373e-008  9.376e-008    -7.028    -7.028     0.000
   MgOH+                 6.058e-008  5.813e-008    -7.218    -7.236    -0.018
Mn(2)           6.757e-006
   Mn+2                  3.281e-006  2.781e-006    -5.484    -5.556    -0.072
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.060e-007  1.976e-007    -6.686    -6.704    -0.018
   MnOH+                 2.918e-008  2.800e-008    -7.535    -7.553    -0.018
   MnSO4                 4.838e-009  4.839e-009    -8.315    -8.315     0.000
   MnCl+                 1.118e-009  1.073e-009    -8.951    -8.969    -0.018
   MnCl2                 4.434e-014  4.436e-014   -13.353   -13.353     0.000
   Mn(OH)3-              2.761e-015  2.650e-015   -14.559   -14.577    -0.018
   MnCl3-                1.206e-018  1.157e-018   -17.919   -17.937    -0.018
Mn(3)           3.336e-037
   Mn+3                  3.336e-037  2.300e-037   -36.477   -36.638    -0.162
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -77.470   -77.542    -0.072
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -92.480   -92.498    -0.018
Na              2.176e-004
   Na+                   2.175e-004  2.087e-004    -3.663    -3.680    -0.018
   NaHCO3                9.355e-008  9.358e-008    -7.029    -7.029     0.000
   NaCO3-                5.933e-008  5.693e-008    -7.227    -7.245    -0.018
   NaSO4-                1.067e-008  1.024e-008    -7.972    -7.990    -0.018
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -73.998   -73.998     0.000
S(-2)           1.963e-004
   HS-                   8.980e-005  8.616e-005    -4.047    -4.065    -0.018
   S5-2                  9.979e-006  8.577e-006    -5.001    -5.067    -0.066
   S4-2                  5.841e-006  5.004e-006    -5.233    -5.301    -0.067
   S6-2                  5.149e-006  4.439e-006    -5.288    -5.353    -0.064
   H2S                   1.922e-006  1.923e-006    -5.716    -5.716     0.000
   AsS(OH)(HS)-          1.562e-007  1.499e-007    -6.806    -6.824    -0.018
   Fe(HS)2               4.304e-008  4.306e-008    -7.366    -7.366     0.000
   S-2                   4.810e-009  4.077e-009    -8.318    -8.390    -0.072
   S3-2                  2.065e-009  1.763e-009    -8.685    -8.754    -0.069
   Fe(HS)3-              4.210e-010  4.040e-010    -9.376    -9.394    -0.018
   S2-2                  1.175e-010  1.001e-010    -9.930   -10.000    -0.070
   As3S4(HS)2-           3.626e-020  3.479e-020   -19.441   -19.458    -0.018
S(6)            1.208e-005
   SO4-2                 1.153e-005  9.786e-006    -4.938    -5.009    -0.071
   CaSO4                 4.414e-007  4.415e-007    -6.355    -6.355     0.000
   MgSO4                 9.373e-008  9.376e-008    -7.028    -7.028     0.000
   NaSO4-                1.067e-008  1.024e-008    -7.972    -7.990    -0.018
   MnSO4                 4.838e-009  4.839e-009    -8.315    -8.315     0.000
   BaSO4                 2.220e-009  2.220e-009    -8.654    -8.654     0.000
   KSO4-                 1.301e-009  1.248e-009    -8.886    -8.904    -0.018
   FeSO4                 1.132e-011  1.132e-011   -10.946   -10.946     0.000
   HSO4-                 2.531e-012  2.429e-012   -11.597   -11.615    -0.018
   CaHSO4+               6.881e-015  6.602e-015   -14.162   -14.180    -0.018
   FeHSO4+               1.980e-019  1.900e-019   -18.703   -18.721    -0.018
   FeSO4+                1.860e-028  1.785e-028   -27.730   -27.748    -0.018
   Fe(SO4)2-             3.982e-032  3.821e-032   -31.400   -31.418    -0.018
   FeHSO4+2              1.439e-036  1.220e-036   -35.842   -35.914    -0.072



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -4.29   -8.66   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -14.90  -16.28   -1.38  As2O3
Artinite         -6.03    3.57    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -51.13  -42.90    8.23  As2O5
As2S3(am)        -9.35  -54.25  -44.90  As2S3
As_native        -4.67  -17.20  -12.53  As
Ba3(AsO4)2       -2.48  -52.59  -50.11  Ba3(AsO4)2
Barite           -1.38  -11.35   -9.97  BaSO4
Birnessite      -25.93   17.67   43.60  MnO2
Bixbyite        -21.11  -21.72   -0.61  Mn2O3
Brucite          -4.04   12.80   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -25.59  -44.50  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -2.25   -5.11   -2.86  CH4
Claudetite      -14.94  -16.28   -1.34  As2O3
CO2(g)           -3.87   -5.34   -1.47  CO2
Dolomite         -0.61  -17.70  -17.09  CaMg(CO3)2
Dolomite(d)      -1.16  -17.70  -16.54  CaMg(CO3)2
Epsomite         -7.26   -9.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.74   -4.78   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.00   20.22  Fe3(OH)8
FeS(ppt)          0.26   -3.66   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          1.40  -43.63  -45.03  Fe3S4
Gypsum           -4.07   -8.66   -4.58  CaSO4:2H2O
H2(g)            -6.04   -9.19   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.72   -5.72   -1.00  H2S
Halite           -9.29   -7.70    1.58  NaCl
Hausmannite     -20.10   40.93   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.18  -36.15  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.33  -24.09   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.45  -44.28   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.33  -43.54   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.20  -42.48   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.00  -47.39   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       0.99   -3.66   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.19   -9.22   -8.03  MgCO3
Magnetite         3.26    7.00    3.74  Fe3O4
Manganite       -10.69   14.65   25.34  MnOOH
Melanterite     -10.99  -13.20   -2.21  FeSO4:7H2O
Mirabilite      -11.26  -12.37   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -82.59  -88.30   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -21.52  -50.23  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.31  -13.60    2.71  MnCl2:4H2O
MnS(Green)       -4.83   -1.03    3.80  MnS
MnSO4           -13.23  -10.57    2.67  MnSO4
Nahcolite        -6.23   -6.78   -0.55  NaHCO3
Natron          -10.88  -12.20   -1.31  Na2CO3:10H2O
Nesquehonite     -3.60   -9.22   -5.62  MgCO3:3H2O
Nsutite         -24.89   17.67   42.56  MnO2
O2(g)           -71.11  -74.00   -2.89  O2
Orpiment         -7.95  -54.25  -46.30  As2S3
Portlandite      -9.26   13.54   22.80  Ca(OH)2
Pyrite            8.20  -10.27  -18.48  FeS2
Pyrochroite      -3.57   11.63   15.20  Mn(OH)2
Pyrolusite      -23.71   17.67   41.38  MnO2
Realgar          -3.87  -23.82  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.31  -43.56  -20.25  FeAsO4:2H2O
Siderite         -2.13  -13.02  -10.89  FeCO3
Siderite(d)(3)   -2.57  -13.02  -10.45  FeCO3
Sulfur           -4.51  -19.53  -15.03  S
Thenardite      -12.19  -12.37   -0.18  Na2SO4
Thermonatrite   -12.32  -12.20    0.13  Na2CO3:H2O
Trona           -18.18  -18.97   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.62  -11.18   -8.56  BaCO3

Reaction step 4.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-004 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.41   17.19   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.979e-002 -2.115e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -2.225e-007
Manganite          -11.07   14.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.263e-004  4.263e-004
Siderite(d)(3)      -2.19  -12.64  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.73  -11.29   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 5.312e-005  Surface charge, eq

Hfo_s         
 5.300e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.897e-006       0.924  4.897e-006      -5.310
Hfo_sOHCa+2      3.746e-007       0.071  3.746e-007      -6.426
Hfo_sOH          1.385e-008       0.003  1.385e-008      -7.859
Hfo_sOFe+        7.841e-009       0.001  7.841e-009      -8.106
Hfo_sO-          4.054e-009       0.001  4.054e-009      -8.392
Hfo_sOHBa+2      1.790e-009       0.000  1.790e-009      -8.747
Hfo_sOH2+        1.084e-009       0.000  1.084e-009      -8.965

Hfo           
 5.312e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.035e-004       0.488  1.035e-004      -3.985
Hfo_wO-          3.029e-005       0.143  3.029e-005      -4.519
Hfo_wOMg+        2.950e-005       0.139  2.950e-005      -4.530
Hfo_wOMn+        2.906e-005       0.137  2.906e-005      -4.537
Hfo_wOCa+        1.056e-005       0.050  1.056e-005      -4.977
Hfo_wOH2+        8.098e-006       0.038  8.098e-006      -5.092
Hfo_wOFe+        5.468e-007       0.003  5.467e-007      -6.262
Hfo_wOFeOH       3.666e-007       0.002  3.666e-007      -6.436
Hfo_wH2AsO3      1.048e-007       0.000  1.048e-007      -6.980
Hfo_wOHSO4-2     8.097e-010       0.000  8.097e-010      -9.092
Hfo_wOBa+        7.290e-010       0.000  7.290e-010      -9.137
Hfo_wSO4-        3.176e-011       0.000  3.176e-011     -10.498
Hfo_wOHAsO4-3    5.766e-012       0.000  5.766e-012     -11.239
Hfo_wHAsO4-      7.906e-016       0.000  7.906e-016     -15.102
Hfo_wH2AsO4      2.002e-018       0.000  2.002e-018     -17.698

Mno           
-3.936e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.561e-028       0.000  6.561e-028     -27.183
Mno_O3-2         1.947e-028       0.000  1.947e-028     -27.711
Mno_O3Ca         4.071e-029       0.000  4.071e-029     -28.390
Mno_O3Na-        4.293e-030       0.000  4.293e-030     -29.367
Mno_O3Mg         2.433e-030       0.000  2.433e-030     -29.614
Mno_O3Ba         1.323e-030       0.000  1.323e-030     -29.878
Mno_O3HMn+       3.617e-031       0.000  3.617e-031     -30.442
Mno_O3H-         2.691e-031       0.000  2.691e-031     -30.570
Mno_O3HCa+       1.958e-032       0.000  1.958e-032     -31.708
Mno_O3HBa+       1.138e-033       0.000  1.138e-033     -32.944
Mno_O3HMg+       7.925e-034       0.000  7.924e-034     -33.101
Mno_O3HNa        5.535e-034       0.000  5.535e-034     -33.257
Mno_O3H2         2.792e-037       0.000  2.792e-037     -36.554
Mno_O3H3+        7.753e-044       0.000  7.753e-044     -43.111
Mno_O3H3Cl       2.016e-046       0.000  2.015e-046     -45.696

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.262e-007  2.262e-007
Ba               5.433e-007  5.433e-007
C                1.152e-003  1.152e-003
Ca               3.551e-004  3.551e-004
Cl               9.873e-005  9.873e-005
Fe               2.578e-007  2.578e-007
K                1.893e-005  1.893e-005
Mg               5.536e-005  5.536e-005
Mn               7.849e-006  7.849e-006
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.396      Charge balance
                                       pe  =  -5.476      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.615e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.227e-003
                       Total CO2 (mol/kg)  =  1.059e-003
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -2.537e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  = -10.77
                               Iterations  =  29
                                  Total H  = 1.110147e+002
                                  Total O  = 5.550978e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.608e-006  2.494e-006    -5.584    -5.603    -0.019
   H+                    4.186e-009  4.014e-009    -8.378    -8.396    -0.018
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.262e-007
   AsS(OH)(HS)-          2.215e-007  2.118e-007    -6.655    -6.674    -0.019
   H3AsO3                3.938e-009  3.939e-009    -8.405    -8.405     0.000
   H2AsO3-               7.266e-010  6.948e-010    -9.139    -9.158    -0.019
   HAsO3-2               4.131e-016  3.454e-016   -15.384   -15.462    -0.078
   H4AsO3+               8.193e-018  7.834e-018   -17.087   -17.106    -0.019
   As3S4(HS)2-           2.537e-019  2.426e-019   -18.596   -18.615    -0.019
   AsO3-3                2.568e-023  1.717e-023   -22.590   -22.765    -0.175
As(5)           3.304e-015
   HAsO4-2               3.143e-015  2.628e-015   -14.503   -14.580    -0.078
   H2AsO4-               1.594e-016  1.524e-016   -15.797   -15.817    -0.019
   AsO4-3                2.192e-018  1.466e-018   -17.659   -17.834    -0.175
   H3AsO4                1.220e-022  1.221e-022   -21.913   -21.913     0.000
Ba              5.433e-007
   Ba+2                  5.360e-007  4.482e-007    -6.271    -6.349    -0.078
   BaHCO3+               4.394e-009  4.202e-009    -8.357    -8.377    -0.019
   BaCO3                 2.645e-009  2.646e-009    -8.578    -8.577     0.000
   BaSO4                 2.850e-010  2.851e-010    -9.545    -9.545     0.000
   BaOH+                 3.956e-012  3.783e-012   -11.403   -11.422    -0.019
C(-4)           9.353e-005
   CH4                   9.353e-005  9.357e-005    -4.029    -4.029     0.000
C(4)            1.059e-003
   HCO3-                 1.022e-003  9.781e-004    -2.991    -3.010    -0.019
   CO3-2                 1.363e-005  1.143e-005    -4.866    -4.942    -0.076
   CO2                   8.824e-006  8.827e-006    -5.054    -5.054     0.000
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               3.782e-006  3.616e-006    -5.422    -5.442    -0.019
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               5.452e-007  5.213e-007    -6.263    -6.283    -0.019
   MgCO3                 4.966e-007  4.968e-007    -6.304    -6.304     0.000
   MnHCO3+               3.250e-007  3.107e-007    -6.488    -6.508    -0.019
   NaHCO3                1.144e-007  1.144e-007    -6.942    -6.942     0.000
   NaCO3-                4.629e-008  4.426e-008    -7.335    -7.354    -0.019
   FeCO3                 5.550e-009  5.552e-009    -8.256    -8.256     0.000
   BaHCO3+               4.394e-009  4.202e-009    -8.357    -8.377    -0.019
   BaCO3                 2.645e-009  2.646e-009    -8.578    -8.577     0.000
   FeHCO3+               2.072e-009  1.981e-009    -8.684    -8.703    -0.019
Ca              3.551e-004
   Ca+2                  3.457e-004  2.899e-004    -3.461    -3.538    -0.077
   CaCO3                 5.548e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               3.782e-006  3.616e-006    -5.422    -5.442    -0.019
   CaSO4                 7.337e-008  7.340e-008    -7.134    -7.134     0.000
   CaOH+                 1.253e-008  1.198e-008    -7.902    -7.921    -0.019
   CaHSO4+               1.805e-015  1.726e-015   -14.744   -14.763    -0.019
Cl              9.873e-005
   Cl-                   9.873e-005  9.438e-005    -4.006    -4.025    -0.020
   MnCl+                 1.433e-009  1.371e-009    -8.844    -8.863    -0.019
   FeCl+                 2.760e-012  2.639e-012   -11.559   -11.579    -0.019
   MnCl2                 5.645e-014  5.647e-014   -13.248   -13.248     0.000
   MnCl3-                1.535e-018  1.468e-018   -17.814   -17.833    -0.019
   FeCl+2                2.204e-029  1.843e-029   -28.657   -28.734    -0.078
   FeCl2+                8.127e-033  7.771e-033   -32.090   -32.110    -0.019
   FeCl3                 7.332e-038  7.334e-038   -37.135   -37.135     0.000



Fe(2)           2.578e-007
   Fe(HS)2               2.214e-007  2.215e-007    -6.655    -6.655     0.000
   Fe+2                  2.422e-008  2.025e-008    -7.616    -7.693    -0.078
   FeCO3                 5.550e-009  5.552e-009    -8.256    -8.256     0.000
   Fe(HS)3-              2.794e-009  2.672e-009    -8.554    -8.573    -0.019
   FeHCO3+               2.072e-009  1.981e-009    -8.684    -8.703    -0.019
   FeOH+                 1.669e-009  1.596e-009    -8.778    -8.797    -0.019
   FeSO4                 4.569e-012  4.571e-012   -11.340   -11.340     0.000
   Fe(OH)2               3.382e-012  3.384e-012   -11.471   -11.471     0.000
   FeCl+                 2.760e-012  2.639e-012   -11.559   -11.579    -0.019
   Fe(OH)3-              3.275e-014  3.132e-014   -13.485   -13.504    -0.019
   FeHSO4+               1.261e-019  1.206e-019   -18.899   -18.919    -0.019
Fe(3)           3.497e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              6.544e-015  6.258e-015   -14.184   -14.204    -0.019
   Fe(OH)2+              8.974e-016  8.581e-016   -15.047   -15.066    -0.019
   FeOH+2                1.244e-020  1.040e-020   -19.905   -19.983    -0.078
   Fe+3                  9.673e-027  6.467e-027   -26.014   -26.189    -0.175
   FeSO4+                9.411e-029  8.999e-029   -28.026   -28.046    -0.019
   FeCl+2                2.204e-029  1.843e-029   -28.657   -28.734    -0.078
   FeCl2+                8.127e-033  7.771e-033   -32.090   -32.110    -0.019
   Fe(SO4)2-             2.613e-033  2.499e-033   -32.583   -32.602    -0.019
   FeHSO4+2              1.157e-036  9.672e-037   -35.937   -36.014    -0.078
   FeCl3                 7.332e-038  7.334e-038   -37.135   -37.135     0.000
   Fe2(OH)2+4            5.958e-039  2.912e-039   -38.225   -38.536    -0.311
   Fe3(OH)4+5            0.000e+000  0.000e+000   -50.796   -51.282    -0.486
H(0)            2.040e-009
   H2                    1.020e-009  1.020e-009    -8.991    -8.991     0.000
K               1.893e-005
   K+                    1.893e-005  1.809e-005    -4.723    -4.742    -0.020
   KSO4-                 1.687e-010  1.613e-010    -9.773    -9.792    -0.019
Mg              5.536e-005
   Mg+2                  5.427e-005  4.555e-005    -4.265    -4.341    -0.076
   MgHCO3+               5.452e-007  5.213e-007    -6.263    -6.283    -0.019
   MgCO3                 4.966e-007  4.968e-007    -6.304    -6.304     0.000
   MgOH+                 4.309e-008  4.121e-008    -7.366    -7.385    -0.019
   MgSO4                 1.355e-008  1.355e-008    -7.868    -7.868     0.000
Mn(2)           7.849e-006
   Mn+2                  4.263e-006  3.565e-006    -5.370    -5.448    -0.078
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.250e-007  3.107e-007    -6.488    -6.508    -0.019
   MnOH+                 2.387e-008  2.283e-008    -7.622    -7.642    -0.019
   MnCl+                 1.433e-009  1.371e-009    -8.844    -8.863    -0.019
   MnSO4                 8.042e-010  8.045e-010    -9.095    -9.094     0.000
   MnCl2                 5.645e-014  5.647e-014   -13.248   -13.248     0.000
   Mn(OH)3-              9.136e-016  8.736e-016   -15.039   -15.059    -0.019
   MnCl3-                1.535e-018  1.468e-018   -17.814   -17.833    -0.019
Mn(3)           5.509e-037
   Mn+3                  5.509e-037  3.683e-037   -36.259   -36.434    -0.175
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -78.542   -78.620    -0.078
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.460   -93.480    -0.019
Na              2.176e-004
   Na+                   2.175e-004  2.080e-004    -3.663    -3.682    -0.019
   NaHCO3                1.144e-007  1.144e-007    -6.942    -6.942     0.000
   NaCO3-                4.629e-008  4.426e-008    -7.335    -7.354    -0.019
   NaSO4-                1.384e-009  1.323e-009    -8.859    -8.878    -0.019
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.398   -74.398     0.000
S(-2)           2.068e-004
   HS-                   1.158e-004  1.108e-004    -3.936    -3.956    -0.019
   S5-2                  8.252e-006  7.013e-006    -5.083    -5.154    -0.071
   S4-2                  4.833e-006  4.092e-006    -5.316    -5.388    -0.072
   S6-2                  4.256e-006  3.630e-006    -5.371    -5.440    -0.069
   H2S                   3.886e-006  3.888e-006    -5.410    -5.410     0.000
   AsS(OH)(HS)-          2.215e-007  2.118e-007    -6.655    -6.674    -0.019



   Fe(HS)2               2.214e-007  2.215e-007    -6.655    -6.655     0.000
   S-2                   3.987e-009  3.333e-009    -8.399    -8.477    -0.078
   Fe(HS)3-              2.794e-009  2.672e-009    -8.554    -8.573    -0.019
   S3-2                  1.710e-009  1.442e-009    -8.767    -8.841    -0.074
   S2-2                  9.734e-011  8.183e-011   -10.012   -10.087    -0.075
   As3S4(HS)2-           2.537e-019  2.426e-019   -18.596   -18.615    -0.019
S(6)            1.604e-006
   SO4-2                 1.515e-006  1.269e-006    -5.820    -5.896    -0.077
   CaSO4                 7.337e-008  7.340e-008    -7.134    -7.134     0.000
   MgSO4                 1.355e-008  1.355e-008    -7.868    -7.868     0.000
   NaSO4-                1.384e-009  1.323e-009    -8.859    -8.878    -0.019
   MnSO4                 8.042e-010  8.045e-010    -9.095    -9.094     0.000
   BaSO4                 2.850e-010  2.851e-010    -9.545    -9.545     0.000
   KSO4-                 1.687e-010  1.613e-010    -9.773    -9.792    -0.019
   FeSO4                 4.569e-012  4.571e-012   -11.340   -11.340     0.000
   HSO4-                 5.179e-013  4.953e-013   -12.286   -12.305    -0.019
   CaHSO4+               1.805e-015  1.726e-015   -14.744   -14.763    -0.019
   FeHSO4+               1.261e-019  1.206e-019   -18.899   -18.919    -0.019
   FeSO4+                9.411e-029  8.999e-029   -28.026   -28.046    -0.019
   Fe(SO4)2-             2.613e-033  2.499e-033   -32.583   -32.602    -0.019
   FeHSO4+2              1.157e-036  9.672e-037   -35.937   -36.014    -0.078

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.07   -9.43   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.43  -16.81   -1.38  As2O3
Artinite         -6.43    3.17    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.05  -43.83    8.23  As2O5
As2S3(am)        -8.97  -53.87  -44.90  As2S3
As_native        -4.63  -17.17  -12.53  As
Ba3(AsO4)2       -4.60  -54.71  -50.11  Ba3(AsO4)2
Barite           -2.27  -12.25   -9.97  BaSO4
Birnessite      -26.41   17.19   43.60  MnO2
Bixbyite        -21.88  -22.49   -0.61  Mn2O3
Brucite          -4.39   12.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -27.38  -46.28  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -1.17   -4.03   -2.86  CH4
Claudetite      -15.47  -16.81   -1.34  As2O3
CO2(g)           -3.59   -5.05   -1.47  CO2
Dolomite         -0.67  -17.76  -17.09  CaMg(CO3)2
Dolomite(d)      -1.22  -17.76  -16.54  CaMg(CO3)2
Epsomite         -8.10  -10.24   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.69   -4.73   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          0.66   -3.25   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          2.73  -42.31  -45.03  Fe3S4
Gypsum           -4.85   -9.43   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.41   -5.41   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -21.15   39.88   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.36  -36.33  -29.97  CaMg3(CO3)4
Hydromagnesite  -15.92  -24.68   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.59  -45.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.51  -44.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.38  -43.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.99  -48.38   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.40   -3.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -1.25   -9.28   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -11.07   14.27   25.34  MnOOH
Melanterite     -11.38  -13.59   -2.21  FeSO4:7H2O
Mirabilite      -12.15  -13.26   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.85  -90.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -23.31  -52.01  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.21  -13.50    2.71  MnCl2:4H2O
MnS(Green)       -4.81   -1.01    3.80  MnS
MnSO4           -14.01  -11.34    2.67  MnSO4
Nahcolite        -6.14   -6.69   -0.55  NaHCO3
Natron          -11.00  -12.31   -1.31  Na2CO3:10H2O
Nesquehonite     -3.66   -9.28   -5.62  MgCO3:3H2O
Nsutite         -25.38   17.19   42.56  MnO2
O2(g)           -71.51  -74.40   -2.89  O2
Orpiment         -7.57  -53.87  -46.30  As2S3
Portlandite      -9.54   13.26   22.80  Ca(OH)2
Pyrite            8.72   -9.76  -18.48  FeS2
Pyrochroite      -3.86   11.34   15.20  Mn(OH)2
Pyrolusite      -24.19   17.19   41.38  MnO2
Realgar          -3.73  -23.68  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.77  -44.02  -20.25  FeAsO4:2H2O
Siderite         -1.75  -12.64  -10.89  FeCO3
Siderite(d)(3)   -2.19  -12.64  -10.45  FeCO3
Sulfur           -4.40  -19.43  -15.03  S
Thenardite      -13.08  -13.26   -0.18  Na2SO4
Thermonatrite   -12.43  -12.31    0.13  Na2CO3:H2O
Trona           -18.20  -19.00   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.73  -11.29   -8.56  BaCO3

Reaction step 5.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.66   16.94   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.971e-002 -2.943e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -1.011e-006
Manganite          -11.31   14.03   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.273e-004  4.273e-004
Siderite(d)(3)      -1.95  -12.40  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.82  -11.38   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 5.757e-005  Surface charge, eq

Hfo_s         
 5.299e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.744e-006       0.895  4.744e-006      -5.324
Hfo_sOHCa+2      5.196e-007       0.098  5.196e-007      -6.284
Hfo_sOH          1.574e-008       0.003  1.574e-008      -7.803
Hfo_sOFe+        1.306e-008       0.002  1.306e-008      -7.884
Hfo_sO-          3.218e-009       0.001  3.218e-009      -8.492
Hfo_sOHBa+2      2.007e-009       0.000  2.007e-009      -8.697
Hfo_sOH2+        1.763e-009       0.000  1.763e-009      -8.754

Hfo           
 5.757e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.134e-004       0.535  1.134e-004      -3.946
Hfo_wOMn+        2.715e-005       0.128  2.715e-005      -4.566
Hfo_wOMg+        2.437e-005       0.115  2.437e-005      -4.613
Hfo_wO-          2.318e-005       0.109  2.318e-005      -4.635
Hfo_wOH2+        1.270e-005       0.060  1.270e-005      -4.896
Hfo_wOCa+        9.860e-006       0.047  9.860e-006      -5.006
Hfo_wOFe+        8.778e-007       0.004  8.778e-007      -6.057
Hfo_wOFeOH       4.112e-007       0.002  4.112e-007      -6.386
Hfo_wH2AsO3      7.272e-008       0.000  7.272e-008      -7.138
Hfo_wOHSO4-2     5.784e-010       0.000  5.784e-010      -9.238
Hfo_wOBa+        5.505e-010       0.000  5.505e-010      -9.259
Hfo_wSO4-        3.248e-011       0.000  3.248e-011     -10.488
Hfo_wOHAsO4-3    1.302e-012       0.000  1.302e-012     -11.886
Hfo_wHAsO4-      3.658e-016       0.000  3.658e-016     -15.437
Hfo_wH2AsO4      1.326e-018       0.000  1.326e-018     -17.877

Mno           
-6.875e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.400e-031       0.000  1.400e-031     -30.854
Mno_O3-2         3.403e-032       0.000  3.403e-032     -31.468
Mno_O3Ca         8.685e-033       0.000  8.685e-033     -32.061
Mno_O3Na-        7.478e-034       0.000  7.478e-034     -33.126
Mno_O3Mg         4.590e-034       0.000  4.590e-034     -33.338
Mno_O3Ba         2.282e-034       0.000  2.282e-034     -33.642
Mno_O3HMn+       1.105e-034       0.000  1.105e-034     -33.957
Mno_O3H-         6.732e-035       0.000  6.732e-035     -34.172
Mno_O3HCa+       5.980e-036       0.000  5.980e-036     -35.223
Mno_O3HBa+       2.810e-037       0.000  2.810e-037     -36.551
Mno_O3HMg+       2.140e-037       0.000  2.140e-037     -36.670
Mno_O3HNa        1.380e-037       0.000  1.380e-037     -36.860
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        3.975e-047       0.000  3.975e-047     -46.401
Mno_O3H3Cl       1.030e-049       0.000  1.030e-049     -48.987

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               2.582e-007  2.582e-007
Ba               5.433e-007  5.433e-007
C                1.434e-003  1.434e-003
Ca               4.385e-004  4.385e-004
Cl               9.873e-005  9.873e-005
Fe               6.657e-007  6.657e-007
K                1.893e-005  1.893e-005
Mg               6.049e-005  6.049e-005
Mn               8.997e-006  8.997e-006
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.241      Charge balance
                                       pe  =  -5.330      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.876e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.412e-003
                       Total CO2 (mol/kg)  =  1.245e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.582e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -9.51
                               Iterations  =  43
                                  Total H  = 1.110151e+002
                                  Total O  = 5.551022e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.828e-006  1.742e-006    -5.738    -5.759    -0.021
   H+                    6.010e-009  5.746e-009    -8.221    -8.241    -0.020
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.582e-007
   AsS(OH)(HS)-          2.554e-007  2.434e-007    -6.593    -6.614    -0.021
   H3AsO3                2.495e-009  2.496e-009    -8.603    -8.603     0.000
   H2AsO3-               3.226e-010  3.075e-010    -9.491    -9.512    -0.021
   HAsO3-2               1.294e-016  1.068e-016   -15.888   -15.972    -0.083
   H4AsO3+               7.454e-018  7.104e-018   -17.128   -17.148    -0.021
   As3S4(HS)2-           7.919e-019  7.548e-019   -18.101   -18.122    -0.021
   AsO3-3                5.713e-024  3.708e-024   -23.243   -23.431    -0.188
As(5)           1.007e-015
   HAsO4-2               9.393e-016  7.751e-016   -15.027   -15.111    -0.083
   H2AsO4-               6.754e-017  6.438e-017   -16.170   -16.191    -0.021
   AsO4-3                4.653e-019  3.020e-019   -18.332   -18.520    -0.188
   H3AsO4                7.377e-023  7.380e-023   -22.132   -22.132     0.000
Ba              5.433e-007
   Ba+2                  5.359e-007  4.422e-007    -6.271    -6.354    -0.083
   BaHCO3+               5.101e-009  4.862e-009    -8.292    -8.313    -0.021
   BaCO3                 2.138e-009  2.139e-009    -8.670    -8.670     0.000
   BaSO4                 1.833e-010  1.834e-010    -9.737    -9.737     0.000
   BaOH+                 2.736e-012  2.608e-012   -11.563   -11.584    -0.021
C(-4)           1.894e-004
   CH4                   1.894e-004  1.895e-004    -3.723    -3.722     0.000
C(4)            1.245e-003
   HCO3-                 1.203e-003  1.147e-003    -2.920    -2.940    -0.020
   CO2                   1.481e-005  1.482e-005    -4.829    -4.829     0.000
   CO3-2                 1.131e-005  9.363e-006    -4.947    -5.029    -0.082
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               5.431e-006  5.176e-006    -5.265    -5.286    -0.021
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               6.925e-007  6.600e-007    -6.160    -6.180    -0.021
   MnHCO3+               4.667e-007  4.448e-007    -6.331    -6.352    -0.021
   MgCO3                 4.391e-007  4.393e-007    -6.357    -6.357     0.000



   NaHCO3                1.337e-007  1.337e-007    -6.874    -6.874     0.000
   NaCO3-                3.792e-008  3.614e-008    -7.421    -7.442    -0.021
   FeCO3                 9.539e-009  9.543e-009    -8.021    -8.020     0.000
   FeHCO3+               5.114e-009  4.874e-009    -8.291    -8.312    -0.021
   BaHCO3+               5.101e-009  4.862e-009    -8.292    -8.313    -0.021
   BaCO3                 2.138e-009  2.139e-009    -8.670    -8.670     0.000
Ca              4.385e-004
   Ca+2                  4.274e-004  3.538e-004    -3.369    -3.451    -0.082
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaHCO3+               5.431e-006  5.176e-006    -5.265    -5.286    -0.021
   CaSO4                 5.840e-008  5.842e-008    -7.234    -7.233     0.000
   CaOH+                 1.072e-008  1.022e-008    -7.970    -7.991    -0.021
   CaHSO4+               2.063e-015  1.967e-015   -14.685   -14.706    -0.021
Cl              9.873e-005
   Cl-                   9.873e-005  9.407e-005    -4.006    -4.027    -0.021
   MnCl+                 1.749e-009  1.667e-009    -8.757    -8.778    -0.021
   FeCl+                 5.789e-012  5.517e-012   -11.237   -11.258    -0.021
   MnCl2                 6.844e-014  6.847e-014   -13.165   -13.165     0.000
   MnCl3-                1.861e-018  1.774e-018   -17.730   -17.751    -0.021
   FeCl+2                6.531e-029  5.389e-029   -28.185   -28.268    -0.083
   FeCl2+                2.376e-032  2.264e-032   -31.624   -31.645    -0.021
   FeCl3                 2.129e-037  2.130e-037   -36.672   -36.672     0.000
Fe(2)           6.657e-007
   Fe(HS)2               5.887e-007  5.890e-007    -6.230    -6.230     0.000
   Fe+2                  5.149e-008  4.249e-008    -7.288    -7.372    -0.083
   FeCO3                 9.539e-009  9.543e-009    -8.021    -8.020     0.000
   Fe(HS)3-              8.392e-009  7.998e-009    -8.076    -8.097    -0.021
   FeHCO3+               5.114e-009  4.874e-009    -8.291    -8.312    -0.021
   FeOH+                 2.453e-009  2.338e-009    -8.610    -8.631    -0.021
   FeSO4                 6.250e-012  6.253e-012   -11.204   -11.204     0.000
   FeCl+                 5.789e-012  5.517e-012   -11.237   -11.258    -0.021
   Fe(OH)2               3.462e-012  3.464e-012   -11.461   -11.460     0.000
   Fe(OH)3-              2.350e-014  2.240e-014   -13.629   -13.650    -0.021
   FeHSO4+               2.478e-019  2.362e-019   -18.606   -18.627    -0.021
Fe(3)           3.340e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              4.586e-015  4.371e-015   -14.339   -14.359    -0.021
   Fe(OH)2+              1.289e-015  1.228e-015   -14.890   -14.911    -0.021
   FeOH+2                2.583e-020  2.132e-020   -19.588   -19.671    -0.083
   Fe+3                  2.923e-026  1.897e-026   -25.534   -25.722    -0.188
   FeSO4+                1.806e-028  1.721e-028   -27.743   -27.764    -0.021
   FeCl+2                6.531e-029  5.389e-029   -28.185   -28.268    -0.083
   FeCl2+                2.376e-032  2.264e-032   -31.624   -31.645    -0.021
   Fe(SO4)2-             3.270e-033  3.117e-033   -32.485   -32.506    -0.021
   FeHSO4+2              3.209e-036  2.649e-036   -35.494   -35.577    -0.083
   FeCl3                 2.129e-037  2.130e-037   -36.672   -36.672     0.000
   Fe2(OH)2+4            2.637e-038  1.223e-038   -37.579   -37.913    -0.334
   Fe3(OH)4+5            0.000e+000  0.000e+000   -49.982   -50.503    -0.521
H(0)            2.138e-009
   H2                    1.069e-009  1.069e-009    -8.971    -8.971     0.000
K               1.893e-005
   K+                    1.893e-005  1.803e-005    -4.723    -4.744    -0.021
   KSO4-                 1.100e-010  1.049e-010    -9.959    -9.979    -0.021
Mg              6.049e-005
   Mg+2                  5.932e-005  4.917e-005    -4.227    -4.308    -0.081
   MgHCO3+               6.925e-007  6.600e-007    -6.160    -6.180    -0.021
   MgCO3                 4.391e-007  4.393e-007    -6.357    -6.357     0.000
   MgOH+                 3.260e-008  3.107e-008    -7.487    -7.508    -0.021
   MgSO4                 9.536e-009  9.540e-009    -8.021    -8.020     0.000
Mn(2)           8.997e-006
   Mn+2                  5.273e-006  4.351e-006    -5.278    -5.361    -0.083
   MnCO3                 3.235e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               4.667e-007  4.448e-007    -6.331    -6.352    -0.021
   MnOH+                 2.042e-008  1.946e-008    -7.690    -7.711    -0.021
   MnCl+                 1.749e-009  1.667e-009    -8.757    -8.778    -0.021
   MnSO4                 6.401e-010  6.403e-010    -9.194    -9.194     0.000
   MnCl2                 6.844e-014  6.847e-014   -13.165   -13.165     0.000



   Mn(OH)3-              3.814e-016  3.635e-016   -15.419   -15.439    -0.021
   MnCl3-                1.861e-018  1.774e-018   -17.730   -17.751    -0.021
Mn(3)           9.685e-037
   Mn+3                  9.685e-037  6.286e-037   -36.014   -36.202    -0.188
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.114   -79.197    -0.083
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -93.890   -93.911    -0.021
Na              2.176e-004
   Na+                   2.174e-004  2.073e-004    -3.663    -3.683    -0.021
   NaHCO3                1.337e-007  1.337e-007    -6.874    -6.874     0.000
   NaCO3-                3.792e-008  3.614e-008    -7.421    -7.442    -0.021
   NaSO4-                9.021e-010  8.598e-010    -9.045    -9.066    -0.021
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.438   -74.438     0.000
S(-2)           2.073e-004
   HS-                   1.308e-004  1.247e-004    -3.883    -3.904    -0.021
   S5-2                  6.560e-006  5.515e-006    -5.183    -5.258    -0.075
   H2S                   6.262e-006  6.265e-006    -5.203    -5.203     0.000
   S4-2                  3.844e-006  3.218e-006    -5.415    -5.492    -0.077
   S6-2                  3.382e-006  2.855e-006    -5.471    -5.544    -0.074
   Fe(HS)2               5.887e-007  5.890e-007    -6.230    -6.230     0.000
   AsS(OH)(HS)-          2.554e-007  2.434e-007    -6.593    -6.614    -0.021
   Fe(HS)3-              8.392e-009  7.998e-009    -8.076    -8.097    -0.021
   S-2                   3.177e-009  2.622e-009    -8.498    -8.581    -0.083
   S3-2                  1.361e-009  1.134e-009    -8.866    -8.945    -0.079
   S2-2                  7.750e-011  6.435e-011   -10.111   -10.191    -0.081
   As3S4(HS)2-           7.919e-019  7.548e-019   -18.101   -18.122    -0.021
S(6)            1.070e-006
   SO4-2                 1.001e-006  8.276e-007    -6.000    -6.082    -0.082
   CaSO4                 5.840e-008  5.842e-008    -7.234    -7.233     0.000
   MgSO4                 9.536e-009  9.540e-009    -8.021    -8.020     0.000
   NaSO4-                9.021e-010  8.598e-010    -9.045    -9.066    -0.021
   MnSO4                 6.401e-010  6.403e-010    -9.194    -9.194     0.000
   BaSO4                 1.833e-010  1.834e-010    -9.737    -9.737     0.000
   KSO4-                 1.100e-010  1.049e-010    -9.959    -9.979    -0.021
   FeSO4                 6.250e-012  6.253e-012   -11.204   -11.204     0.000
   HSO4-                 4.850e-013  4.623e-013   -12.314   -12.335    -0.021
   CaHSO4+               2.063e-015  1.967e-015   -14.685   -14.706    -0.021
   FeHSO4+               2.478e-019  2.362e-019   -18.606   -18.627    -0.021
   FeSO4+                1.806e-028  1.721e-028   -27.743   -27.764    -0.021
   Fe(SO4)2-             3.270e-033  3.117e-033   -32.485   -32.506    -0.021
   FeHSO4+2              3.209e-036  2.649e-036   -35.494   -35.577    -0.083

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.17   -9.53   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -15.83  -17.21   -1.38  As2O3
Artinite         -6.76    2.84    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.49  -44.26    8.23  As2O5
As2S3(am)        -8.74  -53.64  -44.90  As2S3
As_native        -4.80  -17.33  -12.53  As
Ba3(AsO4)2       -5.99  -56.10  -50.11  Ba3(AsO4)2
Barite           -2.47  -12.44   -9.97  BaSO4
Birnessite      -26.66   16.94   43.60  MnO2
Bixbyite        -22.35  -22.96   -0.61  Mn2O3
Brucite          -4.67   12.17   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -28.49  -47.39  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.86   -3.72   -2.86  CH4
Claudetite      -15.87  -17.21   -1.34  As2O3
CO2(g)           -3.36   -4.83   -1.47  CO2
Dolomite         -0.73  -17.82  -17.09  CaMg(CO3)2
Dolomite(d)      -1.28  -17.82  -16.54  CaMg(CO3)2



Epsomite         -8.25  -10.39   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.64   -4.68   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          0.88   -3.04   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          3.57  -41.47  -45.03  Fe3S4
Gypsum           -4.95   -9.53   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.21   -5.20   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -21.85   39.18   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.52  -36.49  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.41  -25.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.47  -45.30   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.42  -44.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.29  -43.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.74  -48.13   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.61   -3.04   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.31   -9.34   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.31   14.03   25.34  MnOOH
Melanterite     -11.24  -13.45   -2.21  FeSO4:7H2O
Mirabilite      -12.34  -13.45   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.94  -90.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -24.42  -53.12  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.12  -13.41    2.71  MnCl2:4H2O
MnS(Green)       -4.82   -1.02    3.80  MnS
MnSO4           -14.11  -11.44    2.67  MnSO4
Nahcolite        -6.08   -6.62   -0.55  NaHCO3
Natron          -11.08  -12.40   -1.31  Na2CO3:10H2O
Nesquehonite     -3.72   -9.34   -5.62  MgCO3:3H2O
Nsutite         -25.62   16.94   42.56  MnO2
O2(g)           -71.55  -74.44   -2.89  O2
Orpiment         -7.34  -53.64  -46.30  As2S3
Portlandite      -9.77   13.03   22.80  Ca(OH)2
Pyrite            9.12   -9.36  -18.48  FeS2
Pyrochroite      -4.08   11.12   15.20  Mn(OH)2
Pyrolusite      -24.44   16.94   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -23.99  -44.24  -20.25  FeAsO4:2H2O
Siderite         -1.51  -12.40  -10.89  FeCO3
Siderite(d)(3)   -1.95  -12.40  -10.45  FeCO3
Sulfur           -4.22  -19.24  -15.03  S
Thenardite      -13.27  -13.45   -0.18  Na2SO4
Thermonatrite   -12.52  -12.40    0.13  Na2CO3:H2O
Trona           -18.22  -19.02   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.82  -11.38   -8.56  BaCO3

Reaction step 6.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.84   16.76   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.963e-002 -3.746e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.060e-002 -2.073e-006
Manganite          -11.49   13.85   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.284e-004  4.284e-004
Siderite(d)(3)      -1.77  -12.22  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.90  -11.46   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.130e-005  Surface charge, eq

Hfo_s         
 5.299e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.584e-006       0.865  4.584e-006      -5.339
Hfo_sOHCa+2      6.713e-007       0.127  6.713e-007      -6.173
Hfo_sOFe+        1.923e-008       0.004  1.923e-008      -7.716
Hfo_sOH          1.735e-008       0.003  1.735e-008      -7.761
Hfo_sO-          2.654e-009       0.001  2.654e-009      -8.576
Hfo_sOH2+        2.599e-009       0.000  2.599e-009      -8.585
Hfo_sOHBa+2      2.186e-009       0.000  2.186e-009      -8.660

Hfo           
 6.130e-005  Surface charge, eq

Hfo_w         
 2.120e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.196e-004       0.564  1.196e-004      -3.922
Hfo_wOMn+        2.509e-005       0.118  2.509e-005      -4.601
Hfo_wOMg+        2.029e-005       0.096  2.029e-005      -4.693
Hfo_wO-          1.828e-005       0.086  1.828e-005      -4.738
Hfo_wOH2+        1.791e-005       0.084  1.791e-005      -4.747
Hfo_wOCa+        9.112e-006       0.043  9.112e-006      -5.040
Hfo_wOFe+        1.237e-006       0.006  1.237e-006      -5.908
Hfo_wOFeOH       4.332e-007       0.002  4.332e-007      -6.363
Hfo_wH2AsO3      5.392e-008       0.000  5.392e-008      -7.268
Hfo_wOHSO4-2     4.920e-010       0.000  4.920e-010      -9.308
Hfo_wOBa+        4.288e-010       0.000  4.288e-010      -9.368
Hfo_wSO4-        3.694e-011       0.000  3.694e-011     -10.432
Hfo_wOHAsO4-3    4.046e-013       0.000  4.046e-013     -12.393
Hfo_wHAsO4-      2.033e-016       0.000  2.033e-016     -15.692
Hfo_wH2AsO4      9.853e-019       0.000  9.853e-019     -18.006



Mno           
-1.071e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.556e-028       0.000  2.556e-028     -27.592
Mno_O3-2         5.304e-029       0.000  5.304e-029     -28.275
Mno_O3Ca         1.586e-029       0.000  1.586e-029     -28.800
Mno_O3Na-        1.162e-030       0.000  1.162e-030     -29.935
Mno_O3Mg         7.551e-031       0.000  7.551e-031     -30.122
Mno_O3Ba         3.513e-031       0.000  3.513e-031     -30.454
Mno_O3HMn+       2.697e-031       0.000  2.697e-031     -30.569
Mno_O3H-         1.403e-031       0.000  1.403e-031     -30.853
Mno_O3HCa+       1.460e-032       0.000  1.460e-032     -31.836
Mno_O3HBa+       5.785e-034       0.000  5.785e-034     -33.238
Mno_O3HMg+       4.708e-034       0.000  4.708e-034     -33.327
Mno_O3HNa        2.868e-034       0.000  2.868e-034     -33.542
Mno_O3H2         2.787e-037       0.000  2.787e-037     -36.555
Mno_O3H3+        1.481e-043       0.000  1.481e-043     -42.829
Mno_O3H3Cl       3.826e-046       0.000  3.826e-046     -45.417

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.770e-007  2.770e-007
Ba               5.432e-007  5.432e-007
C                1.713e-003  1.713e-003
Ca               5.194e-004  5.194e-004
Cl               9.873e-005  9.873e-005
Fe               1.341e-006  1.341e-006
K                1.893e-005  1.893e-005
Mg               6.458e-005  6.458e-005
Mn               1.013e-005  1.013e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.114      Charge balance
                                       pe  =  -5.204      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.128e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.590e-003
                       Total CO2 (mol/kg)  =  1.427e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.619e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -8.56
                               Iterations  =  48
                                  Total H  = 1.110155e+002
                                  Total O  = 5.551066e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.371e-006  1.303e-006    -5.863    -5.885    -0.022
   H+                    8.057e-009  7.683e-009    -8.094    -8.114    -0.021
   H2O                   5.551e+001  1.000e+000     1.744    -0.000     0.000
As(3)           2.770e-007
   AsS(OH)(HS)-          2.751e-007  2.614e-007    -6.561    -6.583    -0.022
   H3AsO3                1.754e-009  1.754e-009    -8.756    -8.756     0.000



   H2AsO3-               1.701e-010  1.617e-010    -9.769    -9.791    -0.022
   HAsO3-2               5.148e-017  4.198e-017   -16.288   -16.377    -0.089
   H4AsO3+               7.027e-018  6.678e-018   -17.153   -17.175    -0.022
   As3S4(HS)2-           1.759e-018  1.672e-018   -17.755   -17.777    -0.022
   AsO3-3                1.725e-024  1.090e-024   -23.763   -23.962    -0.199
As(5)           4.104e-016
   HAsO4-2               3.745e-016  3.055e-016   -15.427   -15.515    -0.089
   H2AsO4-               3.569e-017  3.392e-017   -16.447   -16.470    -0.022
   AsO4-3                1.408e-019  8.901e-020   -18.851   -19.051    -0.199
   H3AsO4                5.197e-023  5.200e-023   -22.284   -22.284     0.000
Ba              5.432e-007
   Ba+2                  5.355e-007  4.368e-007    -6.271    -6.360    -0.089
   BaHCO3+               5.767e-009  5.481e-009    -8.239    -8.261    -0.022
   BaCO3                 1.802e-009  1.803e-009    -8.744    -8.744     0.000
   BaSO4                 1.460e-010  1.461e-010    -9.836    -9.835     0.000
   BaOH+                 2.027e-012  1.926e-012   -11.693   -11.715    -0.022
C(-4)           2.864e-004
   CH4                   2.864e-004  2.866e-004    -3.543    -3.543     0.000
C(4)            1.427e-003
   HCO3-                 1.376e-003  1.309e-003    -2.861    -2.883    -0.022
   CO2                   2.260e-005  2.262e-005    -4.646    -4.646     0.000
   CO3-2                 9.761e-006  7.991e-006    -5.011    -5.097    -0.087
   CaHCO3+               7.284e-006  6.922e-006    -5.138    -5.160    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               8.366e-007  7.950e-007    -6.077    -6.100    -0.022
   MnHCO3+               6.259e-007  5.948e-007    -6.203    -6.226    -0.022
   MgCO3                 3.956e-007  3.958e-007    -6.403    -6.403     0.000
   NaHCO3                1.521e-007  1.522e-007    -6.818    -6.818     0.000
   NaCO3-                3.237e-008  3.076e-008    -7.490    -7.512    -0.022
   FeCO3                 1.454e-008  1.455e-008    -7.837    -7.837     0.000
   FeHCO3+               1.045e-008  9.935e-009    -7.981    -8.003    -0.022
   BaHCO3+               5.767e-009  5.481e-009    -8.239    -8.261    -0.022
   BaCO3                 1.802e-009  1.803e-009    -8.744    -8.744     0.000
Ca              5.194e-004
   Ca+2                  5.065e-004  4.145e-004    -3.295    -3.382    -0.087
   CaHCO3+               7.284e-006  6.922e-006    -5.138    -5.160    -0.022
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.518e-008  5.520e-008    -7.258    -7.258     0.000
   CaOH+                 9.422e-009  8.954e-009    -8.026    -8.048    -0.022
   CaHSO4+               2.615e-015  2.485e-015   -14.583   -14.605    -0.022
Cl              9.873e-005
   Cl-                   9.873e-005  9.379e-005    -4.006    -4.028    -0.022
   MnCl+                 2.050e-009  1.948e-009    -8.688    -8.710    -0.022
   FeCl+                 1.034e-011  9.824e-012   -10.986   -11.008    -0.022
   MnCl2                 7.970e-014  7.974e-014   -13.099   -13.098     0.000
   MnCl3-                2.168e-018  2.060e-018   -17.664   -17.686    -0.022
   FeCl+2                1.575e-028  1.285e-028   -27.803   -27.891    -0.089
   FeCl2+                5.663e-032  5.382e-032   -31.247   -31.269    -0.022
   FeCl3                 5.045e-037  5.047e-037   -36.297   -36.297     0.000
Fe(2)           1.341e-006
   Fe(HS)2               1.201e-006  1.202e-006    -5.920    -5.920     0.000
   Fe+2                  9.304e-008  7.588e-008    -7.031    -7.120    -0.089
   Fe(HS)3-              1.836e-008  1.744e-008    -7.736    -7.758    -0.022
   FeCO3                 1.454e-008  1.455e-008    -7.837    -7.837     0.000
   FeHCO3+               1.045e-008  9.935e-009    -7.981    -8.003    -0.022
   FeOH+                 3.287e-009  3.123e-009    -8.483    -8.505    -0.022
   FeCl+                 1.034e-011  9.824e-012   -10.986   -11.008    -0.022
   FeSO4                 9.003e-012  9.007e-012   -11.046   -11.045     0.000
   Fe(OH)2               3.458e-012  3.460e-012   -11.461   -11.461     0.000
   Fe(OH)3-              1.761e-014  1.673e-014   -13.754   -13.776    -0.022
   FeHSO4+               4.786e-019  4.549e-019   -18.320   -18.342    -0.022
Fe(3)           3.270e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              3.440e-015  3.269e-015   -14.463   -14.486    -0.022
   Fe(OH)2+              1.728e-015  1.643e-015   -14.762   -14.784    -0.022
   FeOH+2                4.673e-020  3.811e-020   -19.330   -19.419    -0.089



   Fe+3                  7.175e-026  4.535e-026   -25.144   -25.343    -0.199
   FeSO4+                3.493e-028  3.319e-028   -27.457   -27.479    -0.022
   FeCl+2                1.575e-028  1.285e-028   -27.803   -27.891    -0.089
   FeCl2+                5.663e-032  5.382e-032   -31.247   -31.269    -0.022
   Fe(SO4)2-             5.100e-033  4.847e-033   -32.292   -32.315    -0.022
   FeHSO4+2              8.373e-036  6.829e-036   -35.077   -35.166    -0.089
   FeCl3                 5.045e-037  5.047e-037   -36.297   -36.297     0.000
   Fe2(OH)2+4            8.836e-038  3.910e-038   -37.054   -37.408    -0.354
   Fe3(OH)4+5            0.000e+000  0.000e+000   -49.319   -49.872    -0.553
H(0)            2.133e-009
   H2                    1.066e-009  1.067e-009    -8.972    -8.972     0.000
K               1.893e-005
   K+                    1.893e-005  1.798e-005    -4.723    -4.745    -0.022
   KSO4-                 8.873e-011  8.432e-011   -10.052   -10.074    -0.022
Mg              6.458e-005
   Mg+2                  6.331e-005  5.190e-005    -4.199    -4.285    -0.086
   MgHCO3+               8.366e-007  7.950e-007    -6.077    -6.100    -0.022
   MgCO3                 3.956e-007  3.958e-007    -6.403    -6.403     0.000
   MgOH+                 2.581e-008  2.453e-008    -7.588    -7.610    -0.022
   MgSO4                 8.117e-009  8.120e-009    -8.091    -8.090     0.000
Mn(2)           1.013e-005
   Mn+2                  6.250e-006  5.098e-006    -5.204    -5.293    -0.089
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               6.259e-007  5.948e-007    -6.203    -6.226    -0.022
   MnOH+                 1.795e-008  1.705e-008    -7.746    -7.768    -0.022
   MnCl+                 2.050e-009  1.948e-009    -8.688    -8.710    -0.022
   MnSO4                 6.048e-010  6.051e-010    -9.218    -9.218     0.000
   MnCl2                 7.970e-014  7.974e-014   -13.099   -13.098     0.000
   Mn(OH)3-              1.874e-016  1.781e-016   -15.727   -15.749    -0.022
   MnCl3-                2.168e-018  2.060e-018   -17.664   -17.686    -0.022
Mn(3)           1.560e-036
   Mn+3                  1.560e-036  9.859e-037   -35.807   -36.006    -0.199
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.543   -79.631    -0.089
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.196   -94.219    -0.022
Na              2.176e-004
   Na+                   2.174e-004  2.067e-004    -3.663    -3.685    -0.022
   NaHCO3                1.521e-007  1.522e-007    -6.818    -6.818     0.000
   NaCO3-                3.237e-008  3.076e-008    -7.490    -7.512    -0.022
   NaSO4-                7.276e-010  6.914e-010    -9.138    -9.160    -0.022
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.436   -74.436     0.000
S(-2)           2.075e-004
   HS-                   1.403e-004  1.333e-004    -3.853    -3.875    -0.022
   H2S                   8.950e-006  8.954e-006    -5.048    -5.048     0.000
   S5-2                  5.295e-006  4.409e-006    -5.276    -5.356    -0.080
   S4-2                  3.104e-006  2.572e-006    -5.508    -5.590    -0.082
   S6-2                  2.728e-006  2.282e-006    -5.564    -5.642    -0.078
   Fe(HS)2               1.201e-006  1.202e-006    -5.920    -5.920     0.000
   AsS(OH)(HS)-          2.751e-007  2.614e-007    -6.561    -6.583    -0.022
   Fe(HS)3-              1.836e-008  1.744e-008    -7.736    -7.758    -0.022
   S-2                   2.569e-009  2.096e-009    -8.590    -8.679    -0.089
   S3-2                  1.099e-009  9.064e-010    -8.959    -9.043    -0.084
   S2-2                  6.264e-011  5.144e-011   -10.203   -10.289    -0.086
   As3S4(HS)2-           1.759e-018  1.672e-018   -17.755   -17.777    -0.022
S(6)            8.812e-007
   SO4-2                 8.163e-007  6.675e-007    -6.088    -6.176    -0.087
   CaSO4                 5.518e-008  5.520e-008    -7.258    -7.258     0.000
   MgSO4                 8.117e-009  8.120e-009    -8.091    -8.090     0.000
   NaSO4-                7.276e-010  6.914e-010    -9.138    -9.160    -0.022
   MnSO4                 6.048e-010  6.051e-010    -9.218    -9.218     0.000
   BaSO4                 1.460e-010  1.461e-010    -9.836    -9.835     0.000
   KSO4-                 8.873e-011  8.432e-011   -10.052   -10.074    -0.022
   FeSO4                 9.003e-012  9.007e-012   -11.046   -11.045     0.000
   HSO4-                 5.246e-013  4.986e-013   -12.280   -12.302    -0.022
   CaHSO4+               2.615e-015  2.485e-015   -14.583   -14.605    -0.022



   FeHSO4+               4.786e-019  4.549e-019   -18.320   -18.342    -0.022
   FeSO4+                3.493e-028  3.319e-028   -27.457   -27.479    -0.022
   Fe(SO4)2-             5.100e-033  4.847e-033   -32.292   -32.315    -0.022
   FeHSO4+2              8.373e-036  6.829e-036   -35.077   -35.166    -0.089

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.20   -9.56   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.13  -17.51   -1.38  As2O3
Artinite         -7.04    2.56    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.80  -44.57    8.23  As2O5
As2S3(am)        -8.58  -53.48  -44.90  As2S3
As_native        -4.96  -17.49  -12.53  As
Ba3(AsO4)2       -7.07  -57.18  -50.11  Ba3(AsO4)2
Barite           -2.56  -12.54   -9.97  BaSO4
Birnessite      -26.84   16.76   43.60  MnO2
Bixbyite        -22.71  -23.33   -0.61  Mn2O3
Brucite          -4.90   11.94   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -29.34  -48.25  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.68   -3.54   -2.86  CH4
Claudetite      -16.17  -17.51   -1.34  As2O3
CO2(g)           -3.18   -4.65   -1.47  CO2
Dolomite         -0.77  -17.86  -17.09  CaMg(CO3)2
Dolomite(d)      -1.32  -17.86  -16.54  CaMg(CO3)2
Epsomite         -8.32  -10.46   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.60   -4.64   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.11    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.03   -2.88   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          4.19  -40.85  -45.03  Fe3S4
Gypsum           -4.98   -9.56   -4.58  CaSO4:2H2O
H2(g)            -5.82   -8.97   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -4.05   -5.05   -1.00  H2S
Halite           -9.29   -7.71    1.58  NaCl
Hausmannite     -22.40   38.63   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.66  -36.63  -29.97  CaMg3(CO3)4
Hydromagnesite  -16.82  -25.58   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.25  -45.08   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -35.23  -44.44   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -38.10  -43.38   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.42  -47.81   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.77   -2.88   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.35   -9.38   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.49   13.85   25.34  MnOOH
Melanterite     -11.09  -13.30   -2.21  FeSO4:7H2O
Mirabilite      -12.43  -13.55   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.83  -90.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.27  -53.98  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.06  -13.35    2.71  MnCl2:4H2O
MnS(Green)       -4.85   -1.05    3.80  MnS
MnSO4           -14.14  -11.47    2.67  MnSO4
Nahcolite        -6.02   -6.57   -0.55  NaHCO3
Natron          -11.16  -12.47   -1.31  Na2CO3:10H2O
Nesquehonite     -3.76   -9.38   -5.62  MgCO3:3H2O
Nsutite         -25.81   16.76   42.56  MnO2
O2(g)           -71.54  -74.44   -2.89  O2
Orpiment         -7.18  -53.48  -46.30  As2S3
Portlandite      -9.95   12.85   22.80  Ca(OH)2



Pyrite            9.43   -9.05  -18.48  FeS2
Pyrochroite      -4.26   10.94   15.20  Mn(OH)2
Pyrolusite      -24.62   16.76   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.15  -44.39  -20.25  FeAsO4:2H2O
Siderite         -1.33  -12.22  -10.89  FeCO3
Siderite(d)(3)   -1.77  -12.22  -10.45  FeCO3
Sulfur           -4.06  -19.09  -15.03  S
Thenardite      -13.37  -13.54   -0.18  Na2SO4
Thermonatrite   -12.59  -12.47    0.13  Na2CO3:H2O
Trona           -18.24  -19.03   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.90  -11.46   -8.56  BaCO3

Reaction step 7.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -26.99   16.61   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.955e-002 -4.523e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.060e-002 -3.427e-006
Manganite          -11.64   13.70   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.294e-004  4.294e-004
Siderite(d)(3)      -1.62  -12.07  -10.45   0.000e+000           0  0.000e+000
Witherite           -2.96  -11.52   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.493e-005  Surface charge, eq

Hfo_s         
 5.298e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.420e-006       0.834  4.420e-006      -5.355
Hfo_sOHCa+2      8.250e-007       0.156  8.250e-007      -6.084
Hfo_sOFe+        2.625e-008       0.005  2.625e-008      -7.581
Hfo_sOH          1.873e-008       0.004  1.873e-008      -7.728
Hfo_sOH2+        3.576e-009       0.001  3.576e-009      -8.447
Hfo_sOHBa+2      2.332e-009       0.000  2.332e-009      -8.632
Hfo_sO-          2.247e-009       0.000  2.247e-009      -8.648



Hfo           
 6.493e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.231e-004       0.581  1.231e-004      -3.910
Hfo_wOH2+        2.350e-005       0.111  2.350e-005      -4.629
Hfo_wOMn+        2.307e-005       0.109  2.307e-005      -4.637
Hfo_wOMg+        1.703e-005       0.080  1.703e-005      -4.769
Hfo_wO-          1.477e-005       0.070  1.477e-005      -4.831
Hfo_wOCa+        8.381e-006       0.040  8.381e-006      -5.077
Hfo_wOFe+        1.610e-006       0.008  1.610e-006      -5.793
Hfo_wOFeOH       4.425e-007       0.002  4.425e-007      -6.354
Hfo_wH2AsO3      4.228e-008       0.000  4.228e-008      -7.374
Hfo_wOHSO4-2     4.378e-010       0.000  4.378e-010      -9.359
Hfo_wOBa+        3.425e-010       0.000  3.425e-010      -9.465
Hfo_wSO4-        4.189e-011       0.000  4.189e-011     -10.378
Hfo_wOHAsO4-3    1.556e-013       0.000  1.556e-013     -12.808
Hfo_wHAsO4-      1.270e-016       0.000  1.270e-016     -15.896
Hfo_wH2AsO4      7.846e-019       0.000  7.846e-019     -18.105

Mno           
-2.364e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.430e-032       0.000  6.430e-032     -31.192
Mno_O3-2         1.172e-032       0.000  1.172e-032     -31.931
Mno_O3Ca         3.990e-033       0.000  3.990e-033     -32.399
Mno_O3Na-        2.560e-034       0.000  2.560e-034     -33.592
Mno_O3Mg         1.734e-034       0.000  1.734e-034     -33.761
Mno_O3HMn+       8.648e-035       0.000  8.648e-035     -34.063
Mno_O3Ba         7.672e-035       0.000  7.672e-035     -34.115
Mno_O3H-         3.950e-035       0.000  3.950e-035     -34.403
Mno_O3HCa+       4.682e-036       0.000  4.682e-036     -35.330
Mno_O3HBa+       1.610e-037       0.000  1.610e-037     -36.793
Mno_O3HMg+       1.378e-037       0.000  1.378e-037     -36.861
Mno_O3HNa        8.054e-038       0.000  8.054e-038     -37.094
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        6.774e-047       0.000  6.774e-047     -46.169
Mno_O3H3Cl       1.745e-049       0.000  1.745e-049     -48.758

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.887e-007  2.887e-007
Ba               5.432e-007  5.432e-007
C                1.990e-003  1.990e-003
Ca               5.976e-004  5.976e-004
Cl               9.873e-005  9.873e-005
Fe               2.305e-006  2.305e-006
K                1.893e-005  1.893e-005
Mg               6.783e-005  6.783e-005
Mn               1.125e-005  1.125e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   8.009      Charge balance
                                       pe  =  -5.095      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  2.370e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.761e-003
                       Total CO2 (mol/kg)  =  1.606e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.655e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.84
                               Iterations  =  29
                                  Total H  = 1.110159e+002
                                  Total O  = 5.551109e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.079e-006  1.022e-006    -5.967    -5.990    -0.023
   H+                    1.029e-008  9.792e-009    -7.987    -8.009    -0.022
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           2.887e-007
   AsS(OH)(HS)-          2.872e-007  2.722e-007    -6.542    -6.565    -0.023
   H3AsO3                1.336e-009  1.336e-009    -8.874    -8.874     0.000
   H2AsO3-               1.019e-010  9.661e-011    -9.992   -10.015    -0.023
   HAsO3-2               2.439e-017  1.969e-017   -16.613   -16.706    -0.093
   H4AsO3+               6.840e-018  6.483e-018   -17.165   -17.188    -0.023
   As3S4(HS)2-           3.235e-018  3.066e-018   -17.490   -17.513    -0.023
   AsO3-3                6.498e-025  4.011e-025   -24.187   -24.397    -0.210
As(5)           2.020e-016
   HAsO4-2               1.802e-016  1.454e-016   -15.744   -15.837    -0.093
   H2AsO4-               2.172e-017  2.059e-017   -16.663   -16.686    -0.023
   AsO4-3                5.387e-020  3.325e-020   -19.269   -19.478    -0.210
   H3AsO4                4.020e-023  4.022e-023   -22.396   -22.396     0.000
Ba              5.432e-007
   Ba+2                  5.351e-007  4.318e-007    -6.272    -6.365    -0.093
   BaHCO3+               6.399e-009  6.065e-009    -8.194    -8.217    -0.023
   BaCO3                 1.565e-009  1.565e-009    -8.806    -8.805     0.000
   BaSO4                 1.248e-010  1.248e-010    -9.904    -9.904     0.000
   BaOH+                 1.576e-012  1.494e-012   -11.802   -11.826    -0.023
C(-4)           3.841e-004
   CH4                   3.841e-004  3.844e-004    -3.416    -3.415     0.000
C(4)            1.606e-003
   HCO3-                 1.544e-003  1.465e-003    -2.811    -2.834    -0.023
   CO2                   3.224e-005  3.226e-005    -4.492    -4.491     0.000
   CaHCO3+               9.308e-006  8.822e-006    -5.031    -5.054    -0.023
   CO3-2                 8.659e-006  7.018e-006    -5.063    -5.154    -0.091
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               9.757e-007  9.248e-007    -6.011    -6.034    -0.023
   MnHCO3+               7.998e-007  7.581e-007    -6.097    -6.120    -0.023
   MgCO3                 3.610e-007  3.612e-007    -6.442    -6.442     0.000
   NaHCO3                1.698e-007  1.699e-007    -6.770    -6.770     0.000
   NaCO3-                2.842e-008  2.694e-008    -7.546    -7.570    -0.023
   FeCO3                 2.058e-008  2.059e-008    -7.687    -7.686     0.000
   FeHCO3+               1.891e-008  1.792e-008    -7.723    -7.747    -0.023
   BaHCO3+               6.399e-009  6.065e-009    -8.194    -8.217    -0.023
   BaCO3                 1.565e-009  1.565e-009    -8.806    -8.805     0.000
Ca              5.976e-004
   Ca+2                  5.827e-004  4.720e-004    -3.235    -3.326    -0.091
   CaHCO3+               9.308e-006  8.822e-006    -5.031    -5.054    -0.023
   CaCO3                 5.547e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.430e-008  5.433e-008    -7.265    -7.265     0.000
   CaOH+                 8.441e-009  8.000e-009    -8.074    -8.097    -0.023
   CaHSO4+               3.288e-015  3.117e-015   -14.483   -14.506    -0.023
Cl              9.873e-005
   Cl-                   9.873e-005  9.354e-005    -4.006    -4.029    -0.023
   MnCl+                 2.334e-009  2.212e-009    -8.632    -8.655    -0.023
   FeCl+                 1.666e-011  1.579e-011   -10.778   -10.802    -0.023



   MnCl2                 9.027e-014  9.032e-014   -13.044   -13.044     0.000
   MnCl3-                2.455e-018  2.327e-018   -17.610   -17.633    -0.023
   FeCl+2                3.287e-028  2.652e-028   -27.483   -27.576    -0.093
   FeCl2+                1.169e-031  1.108e-031   -30.932   -30.955    -0.023
   FeCl3                 1.036e-036  1.037e-036   -35.985   -35.984     0.000
Fe(2)           2.305e-006
   Fe(HS)2               2.077e-006  2.078e-006    -5.683    -5.682     0.000
   Fe+2                  1.516e-007  1.223e-007    -6.819    -6.912    -0.093
   Fe(HS)3-              3.296e-008  3.124e-008    -7.482    -7.505    -0.023
   FeCO3                 2.058e-008  2.059e-008    -7.687    -7.686     0.000
   FeHCO3+               1.891e-008  1.792e-008    -7.723    -7.747    -0.023
   FeOH+                 4.168e-009  3.950e-009    -8.380    -8.403    -0.023
   FeCl+                 1.666e-011  1.579e-011   -10.778   -10.802    -0.023
   FeSO4                 1.254e-011  1.255e-011   -10.902   -10.901     0.000
   Fe(OH)2               3.431e-012  3.433e-012   -11.465   -11.464     0.000
   Fe(OH)3-              1.374e-014  1.303e-014   -13.862   -13.885    -0.023
   FeHSO4+               8.521e-019  8.076e-019   -18.070   -18.093    -0.023
Fe(3)           3.244e-014
   Fe(OH)3               2.753e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)4-              2.706e-015  2.565e-015   -14.568   -14.591    -0.023
   Fe(OH)2+              2.209e-015  2.093e-015   -14.656   -14.679    -0.023
   FeOH+2                7.672e-020  6.191e-020   -19.115   -19.208    -0.093
   Fe+3                  1.521e-025  9.390e-026   -24.818   -25.027    -0.210
   FeSO4+                6.266e-028  5.939e-028   -27.203   -27.226    -0.023
   FeCl+2                3.287e-028  2.652e-028   -27.483   -27.576    -0.093
   FeCl2+                1.169e-031  1.108e-031   -30.932   -30.955    -0.023
   Fe(SO4)2-             7.907e-033  7.495e-033   -32.102   -32.125    -0.023
   FeHSO4+2              1.930e-035  1.557e-035   -34.715   -34.808    -0.093
   FeCl3                 1.036e-036  1.037e-036   -35.985   -35.984     0.000
   Fe2(OH)2+4            2.432e-037  1.032e-037   -36.614   -36.986    -0.372
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.764   -49.346    -0.582
H(0)            2.100e-009
   H2                    1.050e-009  1.051e-009    -8.979    -8.979     0.000
K               1.893e-005
   K+                    1.893e-005  1.793e-005    -4.723    -4.746    -0.023
   KSO4-                 7.668e-011  7.268e-011   -10.115   -10.139    -0.023
Mg              6.783e-005
   Mg+2                  6.647e-005  5.394e-005    -4.177    -4.268    -0.091
   MgHCO3+               9.757e-007  9.248e-007    -6.011    -6.034    -0.023
   MgCO3                 3.610e-007  3.612e-007    -6.442    -6.442     0.000
   MgOH+                 2.110e-008  2.000e-008    -7.676    -7.699    -0.023
   MgSO4                 7.290e-009  7.294e-009    -8.137    -8.137     0.000
Mn(2)           1.125e-005
   Mn+2                  7.193e-006  5.805e-006    -5.143    -5.236    -0.093
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               7.998e-007  7.581e-007    -6.097    -6.120    -0.023
   MnOH+                 1.608e-008  1.524e-008    -7.794    -7.817    -0.023
   MnCl+                 2.334e-009  2.212e-009    -8.632    -8.655    -0.023
   MnSO4                 5.951e-010  5.955e-010    -9.225    -9.225     0.000
   MnCl2                 9.027e-014  9.032e-014   -13.044   -13.044     0.000
   Mn(OH)3-              1.034e-016  9.798e-017   -15.986   -16.009    -0.023
   MnCl3-                2.455e-018  2.327e-018   -17.610   -17.633    -0.023
Mn(3)           2.336e-036
   Mn+3                  2.336e-036  1.442e-036   -35.632   -35.841    -0.210
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -79.890   -79.983    -0.093
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.438   -94.461    -0.023
Na              2.176e-004
   Na+                   2.174e-004  2.061e-004    -3.663    -3.686    -0.023
   NaHCO3                1.698e-007  1.699e-007    -6.770    -6.770     0.000
   NaCO3-                2.842e-008  2.694e-008    -7.546    -7.570    -0.023
   NaSO4-                6.288e-010  5.960e-010    -9.202    -9.225    -0.023
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.423   -74.423     0.000
S(-2)           2.076e-004
   HS-                   1.457e-004  1.381e-004    -3.837    -3.860    -0.023



   H2S                   1.181e-005  1.182e-005    -4.928    -4.927     0.000
   S5-2                  4.339e-006  3.583e-006    -5.363    -5.446    -0.083
   S4-2                  2.545e-006  2.090e-006    -5.594    -5.680    -0.086
   S6-2                  2.235e-006  1.854e-006    -5.651    -5.732    -0.081
   Fe(HS)2               2.077e-006  2.078e-006    -5.683    -5.682     0.000
   AsS(OH)(HS)-          2.872e-007  2.722e-007    -6.542    -6.565    -0.023
   Fe(HS)3-              3.296e-008  3.124e-008    -7.482    -7.505    -0.023
   S-2                   2.110e-009  1.703e-009    -8.676    -8.769    -0.093
   S3-2                  9.018e-010  7.365e-010    -9.045    -9.133    -0.088
   S2-2                  5.141e-011  4.180e-011   -10.289   -10.379    -0.090
   As3S4(HS)2-           3.235e-018  3.066e-018   -17.490   -17.513    -0.023
S(6)            7.758e-007
   SO4-2                 7.128e-007  5.768e-007    -6.147    -6.239    -0.092
   CaSO4                 5.430e-008  5.433e-008    -7.265    -7.265     0.000
   MgSO4                 7.290e-009  7.294e-009    -8.137    -8.137     0.000
   NaSO4-                6.288e-010  5.960e-010    -9.202    -9.225    -0.023
   MnSO4                 5.951e-010  5.955e-010    -9.225    -9.225     0.000
   BaSO4                 1.248e-010  1.248e-010    -9.904    -9.904     0.000
   KSO4-                 7.668e-011  7.268e-011   -10.115   -10.139    -0.023
   FeSO4                 1.254e-011  1.255e-011   -10.902   -10.901     0.000
   HSO4-                 5.794e-013  5.491e-013   -12.237   -12.260    -0.023
   CaHSO4+               3.288e-015  3.117e-015   -14.483   -14.506    -0.023
   FeHSO4+               8.521e-019  8.076e-019   -18.070   -18.093    -0.023
   FeSO4+                6.266e-028  5.939e-028   -27.203   -27.226    -0.023
   Fe(SO4)2-             7.907e-033  7.495e-033   -32.102   -32.125    -0.023
   FeHSO4+2              1.930e-035  1.557e-035   -34.715   -34.808    -0.093

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.20   -9.56   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.37  -17.75   -1.38  As2O3
Artinite         -7.27    2.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.02  -44.79    8.23  As2O5
As2S3(am)        -8.46  -53.36  -44.90  As2S3
As_native        -5.08  -17.62  -12.53  As
Ba3(AsO4)2       -7.94  -58.05  -50.11  Ba3(AsO4)2
Barite           -2.63  -12.60   -9.97  BaSO4
Birnessite      -26.99   16.61   43.60  MnO2
Bixbyite        -23.02  -23.63   -0.61  Mn2O3
Brucite          -5.09   11.75   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.03  -48.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.56   -3.42   -2.86  CH4
Claudetite      -16.41  -17.75   -1.34  As2O3
CO2(g)           -3.02   -4.49   -1.47  CO2
Dolomite         -0.81  -17.90  -17.09  CaMg(CO3)2
Dolomite(d)      -1.36  -17.90  -16.54  CaMg(CO3)2
Epsomite         -8.37  -10.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.57   -4.61   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.11   20.22  Fe3(OH)8
FeS(ppt)          1.15   -2.76   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          4.66  -40.37  -45.03  Fe3S4
Gypsum           -4.98   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.83   -8.98   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.93   -4.93   -1.00  H2S
Halite           -9.30   -7.71    1.58  NaCl
Hausmannite     -22.86   38.17   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.78  -36.75  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.18  -25.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -35.04  -44.87   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -35.04  -44.25   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.91  -43.19   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -42.12  -47.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.88   -2.76   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.39   -9.42   -8.03  MgCO3
Magnetite         3.37    7.11    3.74  Fe3O4
Manganite       -11.64   13.70   25.34  MnOOH
Melanterite     -10.94  -13.15   -2.21  FeSO4:7H2O
Mirabilite      -12.50  -13.61   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.69  -90.40   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -25.96  -54.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -16.00  -13.29    2.71  MnCl2:4H2O
MnS(Green)       -4.89   -1.09    3.80  MnS
MnSO4           -14.14  -11.48    2.67  MnSO4
Nahcolite        -5.97   -6.52   -0.55  NaHCO3
Natron          -11.21  -12.53   -1.31  Na2CO3:10H2O
Nesquehonite     -3.80   -9.42   -5.62  MgCO3:3H2O
Nsutite         -25.95   16.61   42.56  MnO2
O2(g)           -71.53  -74.42   -2.89  O2
Orpiment         -7.06  -53.36  -46.30  As2S3
Portlandite     -10.11   12.69   22.80  Ca(OH)2
Pyrite            9.68   -8.80  -18.48  FeS2
Pyrochroite      -4.42   10.78   15.20  Mn(OH)2
Pyrolusite      -24.77   16.61   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.26  -44.51  -20.25  FeAsO4:2H2O
Siderite         -1.18  -12.07  -10.89  FeCO3
Siderite(d)(3)   -1.62  -12.07  -10.45  FeCO3
Sulfur           -3.93  -18.96  -15.03  S
Thenardite      -13.43  -13.61   -0.18  Na2SO4
Thermonatrite   -12.65  -12.53    0.13  Na2CO3:H2O
Trona           -18.25  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -2.96  -11.52   -8.56  BaCO3

Reaction step 8.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.11   16.49   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.947e-002 -5.274e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -5.059e-006



Manganite          -11.77   13.57   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.304e-004  4.304e-004
Siderite(d)(3)      -1.49  -11.94  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.01  -11.57   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 6.868e-005  Surface charge, eq

Hfo_s         
 5.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.257e-006       0.804  4.257e-006      -5.371
Hfo_sOHCa+2      9.777e-007       0.185  9.777e-007      -6.010
Hfo_sOFe+        3.398e-008       0.006  3.398e-008      -7.469
Hfo_sOH          1.989e-008       0.004  1.989e-008      -7.701
Hfo_sOH2+        4.673e-009       0.001  4.673e-009      -8.330
Hfo_sOHBa+2      2.451e-009       0.000  2.451e-009      -8.611
Hfo_sO-          1.940e-009       0.000  1.940e-009      -8.712

Hfo           
 6.868e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.247e-004       0.588  1.247e-004      -3.904
Hfo_wOH2+        2.929e-005       0.138  2.929e-005      -4.533
Hfo_wOMn+        2.119e-005       0.100  2.119e-005      -4.674
Hfo_wOMg+        1.442e-005       0.068  1.442e-005      -4.841
Hfo_wO-          1.216e-005       0.057  1.216e-005      -4.915
Hfo_wOCa+        7.698e-006       0.036  7.698e-006      -5.114
Hfo_wOFe+        1.987e-006       0.009  1.987e-006      -5.702
Hfo_wOFeOH       4.439e-007       0.002  4.439e-007      -6.353
Hfo_wH2AsO3      3.466e-008       0.000  3.466e-008      -7.460
Hfo_wOHSO4-2     3.951e-010       0.000  3.951e-010      -9.403
Hfo_wOBa+        2.790e-010       0.000  2.790e-010      -9.554
Hfo_wSO4-        4.653e-011       0.000  4.653e-011     -10.332
Hfo_wOHAsO4-3    6.981e-014       0.000  6.981e-014     -13.156
Hfo_wHAsO4-      8.627e-017       0.000  8.627e-017     -16.064
Hfo_wH2AsO4      6.558e-019       0.000  6.558e-019     -18.183

Mno           
-4.357e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.324e-028       0.000  1.324e-028     -27.878
Mno_O3-2         2.162e-029       0.000  2.162e-029     -28.665
Mno_O3Ca         8.215e-030       0.000  8.215e-030     -29.085
Mno_O3Na-        4.713e-031       0.000  4.713e-031     -30.327
Mno_O3Mg         3.290e-031       0.000  3.290e-031     -30.483
Mno_O3HMn+       2.191e-031       0.000  2.191e-031     -30.659
Mno_O3Ba         1.401e-031       0.000  1.401e-031     -30.854
Mno_O3H-         8.970e-032       0.000  8.970e-032     -31.047
Mno_O3HCa+       1.186e-032       0.000  1.186e-032     -31.926
Mno_O3HBa+       3.618e-034       0.000  3.618e-034     -33.441
Mno_O3HMg+       3.217e-034       0.000  3.217e-034     -33.493
Mno_O3HNa        1.824e-034       0.000  1.824e-034     -33.739
Mno_O3H2         2.794e-037       0.000  2.794e-037     -36.554
Mno_O3H3+        2.329e-043       0.000  2.329e-043     -42.633
Mno_O3H3Cl       5.986e-046       0.000  5.986e-046     -45.223



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               2.963e-007  2.963e-007
Ba               5.431e-007  5.431e-007
C                2.264e-003  2.264e-003
Ca               6.733e-004  6.733e-004
Cl               9.873e-005  9.873e-005
Fe               3.551e-006  3.551e-006
K                1.893e-005  1.893e-005
Mg               7.045e-005  7.045e-005
Mn               1.234e-005  1.234e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.919      Charge balance
                                       pe  =  -5.001      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.603e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  1.926e-003
                       Total CO2 (mol/kg)  =  1.782e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.693e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -7.27
                               Iterations  =  52
                                  Total H  = 1.110163e+002
                                  Total O  = 5.551152e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   8.787e-007  8.308e-007    -6.056    -6.081    -0.024
   H+                    1.269e-008  1.205e-008    -7.896    -7.919    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           2.963e-007
   AsS(OH)(HS)-          2.951e-007  2.791e-007    -6.530    -6.554    -0.024
   H3AsO3                1.081e-009  1.081e-009    -8.966    -8.966     0.000
   H2AsO3-               6.720e-011  6.354e-011   -10.173   -10.197    -0.024
   HAsO3-2               1.316e-017  1.052e-017   -16.881   -16.978    -0.097
   H4AsO3+               6.828e-018  6.456e-018   -17.166   -17.190    -0.024
   As3S4(HS)2-           5.289e-018  5.001e-018   -17.277   -17.301    -0.024
   AsO3-3                2.885e-025  1.742e-025   -24.540   -24.759    -0.219
As(5)           1.138e-016
   HAsO4-2               9.917e-017  7.927e-017   -16.004   -16.101    -0.097
   H2AsO4-               1.460e-017  1.380e-017   -16.836   -16.860    -0.024
   AsO4-3                2.438e-020  1.473e-020   -19.613   -19.832    -0.219
   H3AsO4                3.317e-023  3.319e-023   -22.479   -22.479     0.000
Ba              5.431e-007
   Ba+2                  5.346e-007  4.273e-007    -6.272    -6.369    -0.097
   BaHCO3+               7.000e-009  6.619e-009    -8.155    -8.179    -0.024
   BaCO3                 1.388e-009  1.388e-009    -8.858    -8.857     0.000
   BaSO4                 1.100e-010  1.101e-010    -9.959    -9.958     0.000
   BaOH+                 1.271e-012  1.202e-012   -11.896   -11.920    -0.024
C(-4)           4.823e-004
   CH4                   4.823e-004  4.826e-004    -3.317    -3.316     0.000
C(4)            1.782e-003
   HCO3-                 1.707e-003  1.616e-003    -2.768    -2.792    -0.024
   CO2                   4.375e-005  4.378e-005    -4.359    -4.359     0.000
   CaHCO3+               1.148e-005  1.086e-005    -4.940    -4.964    -0.024
   CO3-2                 7.833e-006  6.290e-006    -5.106    -5.201    -0.095



   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.109e-006  1.049e-006    -5.955    -5.979    -0.024
   MnHCO3+               9.866e-007  9.328e-007    -6.006    -6.030    -0.024
   MgCO3                 3.327e-007  3.329e-007    -6.478    -6.478     0.000
   NaHCO3                1.868e-007  1.869e-007    -6.729    -6.728     0.000
   FeHCO3+               3.135e-008  2.964e-008    -7.504    -7.528    -0.024
   FeCO3                 2.766e-008  2.767e-008    -7.558    -7.558     0.000
   NaCO3-                2.547e-008  2.408e-008    -7.594    -7.618    -0.024
   BaHCO3+               7.000e-009  6.619e-009    -8.155    -8.179    -0.024
   BaCO3                 1.388e-009  1.388e-009    -8.858    -8.857     0.000
Ca              6.733e-004
   Ca+2                  6.562e-004  5.267e-004    -3.183    -3.278    -0.095
   CaHCO3+               1.148e-005  1.086e-005    -4.940    -4.964    -0.024
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.398e-008  5.401e-008    -7.268    -7.268     0.000
   CaOH+                 7.672e-009  7.254e-009    -8.115    -8.139    -0.024
   CaHSO4+               4.032e-015  3.813e-015   -14.394   -14.419    -0.024
Cl              9.873e-005
   Cl-                   9.873e-005  9.331e-005    -4.006    -4.030    -0.025
   MnCl+                 2.604e-009  2.462e-009    -8.584    -8.609    -0.024
   FeCl+                 2.499e-011  2.363e-011   -10.602   -10.627    -0.024
   MnCl2                 1.002e-013  1.003e-013   -12.999   -12.999     0.000
   MnCl3-                2.726e-018  2.577e-018   -17.565   -17.589    -0.024
   FeCl+2                6.168e-028  4.930e-028   -27.210   -27.307    -0.097
   FeCl2+                2.173e-031  2.055e-031   -30.663   -30.687    -0.024
   FeCl3                 1.916e-036  1.917e-036   -35.718   -35.717     0.000
Fe(2)           3.551e-006
   Fe(HS)2               3.205e-006  3.207e-006    -5.494    -5.494     0.000
   Fe+2                  2.295e-007  1.834e-007    -6.639    -6.737    -0.097
   Fe(HS)3-              5.174e-008  4.892e-008    -7.286    -7.311    -0.024
   FeHCO3+               3.135e-008  2.964e-008    -7.504    -7.528    -0.024
   FeCO3                 2.766e-008  2.767e-008    -7.558    -7.558     0.000
   FeOH+                 5.091e-009  4.814e-009    -8.293    -8.318    -0.024
   FeCl+                 2.499e-011  2.363e-011   -10.602   -10.627    -0.024
   FeSO4                 1.676e-011  1.677e-011   -10.776   -10.776     0.000
   Fe(OH)2               3.398e-012  3.400e-012   -11.469   -11.468     0.000
   Fe(OH)3-              1.109e-014  1.048e-014   -13.955   -13.979    -0.024
   FeHSO4+               1.404e-018  1.328e-018   -17.853   -17.877    -0.024
Fe(3)           3.245e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              2.724e-015  2.576e-015   -14.565   -14.589    -0.024
   Fe(OH)4-              2.205e-015  2.084e-015   -14.657   -14.681    -0.024
   FeOH+2                1.173e-019  9.374e-020   -18.931   -19.028    -0.097
   Fe+3                  2.896e-025  1.749e-025   -24.538   -24.757    -0.219
   FeSO4+                1.043e-027  9.860e-028   -26.982   -27.006    -0.024
   FeCl+2                6.168e-028  4.930e-028   -27.210   -27.307    -0.097
   FeCl2+                2.173e-031  2.055e-031   -30.663   -30.687    -0.024
   Fe(SO4)2-             1.173e-032  1.109e-032   -31.931   -31.955    -0.024
   FeHSO4+2              3.980e-035  3.181e-035   -34.400   -34.497    -0.097
   FeCl3                 1.916e-036  1.917e-036   -35.718   -35.717     0.000
   Fe2(OH)2+4            5.795e-037  2.365e-037   -36.237   -36.626    -0.389
   Fe3(OH)4+5            0.000e+000  0.000e+000   -48.287   -48.895    -0.608
H(0)            2.060e-009
   H2                    1.030e-009  1.030e-009    -8.987    -8.987     0.000
K               1.893e-005
   K+                    1.893e-005  1.789e-005    -4.723    -4.747    -0.025
   KSO4-                 6.832e-011  6.460e-011   -10.165   -10.190    -0.024
Mg              7.045e-005
   Mg+2                  6.898e-005  5.547e-005    -4.161    -4.256    -0.095
   MgHCO3+               1.109e-006  1.049e-006    -5.955    -5.979    -0.024
   MgCO3                 3.327e-007  3.329e-007    -6.478    -6.478     0.000
   MgOH+                 1.768e-008  1.671e-008    -7.753    -7.777    -0.024
   MgSO4                 6.680e-009  6.684e-009    -8.175    -8.175     0.000
Mn(2)           1.234e-005
   Mn+2                  8.103e-006  6.477e-006    -5.091    -5.189    -0.097
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000



   MnHCO3+               9.866e-007  9.328e-007    -6.006    -6.030    -0.024
   MnOH+                 1.461e-008  1.382e-008    -7.835    -7.860    -0.024
   MnCl+                 2.604e-009  2.462e-009    -8.584    -8.609    -0.024
   MnSO4                 5.917e-010  5.920e-010    -9.228    -9.228     0.000
   MnCl2                 1.002e-013  1.003e-013   -12.999   -12.999     0.000
   Mn(OH)3-              6.205e-017  5.867e-017   -16.207   -16.232    -0.024
   MnCl3-                2.726e-018  2.577e-018   -17.565   -17.589    -0.024
Mn(3)           3.309e-036
   Mn+3                  3.309e-036  1.999e-036   -35.480   -35.699    -0.219
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.181   -80.279    -0.097
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.639   -94.663    -0.024
Na              2.176e-004
   Na+                   2.174e-004  2.056e-004    -3.663    -3.687    -0.024
   NaHCO3                1.868e-007  1.869e-007    -6.729    -6.728     0.000
   NaCO3-                2.547e-008  2.408e-008    -7.594    -7.618    -0.024
   NaSO4-                5.603e-010  5.297e-010    -9.252    -9.276    -0.024
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.406   -74.406     0.000
S(-2)           2.077e-004
   HS-                   1.481e-004  1.401e-004    -3.829    -3.854    -0.024
   H2S                   1.475e-005  1.476e-005    -4.831    -4.831     0.000
   S5-2                  3.605e-006  2.954e-006    -5.443    -5.530    -0.087
   Fe(HS)2               3.205e-006  3.207e-006    -5.494    -5.494     0.000
   S4-2                  2.115e-006  1.723e-006    -5.675    -5.764    -0.089
   S6-2                  1.856e-006  1.529e-006    -5.731    -5.816    -0.084
   AsS(OH)(HS)-          2.951e-007  2.791e-007    -6.530    -6.554    -0.024
   Fe(HS)3-              5.174e-008  4.892e-008    -7.286    -7.311    -0.024
   S-2                   1.757e-009  1.404e-009    -8.755    -8.853    -0.097
   S3-2                  7.500e-010  6.073e-010    -9.125    -9.217    -0.092
   S2-2                  4.277e-011  3.447e-011   -10.369   -10.463    -0.094
   As3S4(HS)2-           5.289e-018  5.001e-018   -17.277   -17.301    -0.024
S(6)            7.032e-007
   SO4-2                 6.412e-007  5.140e-007    -6.193    -6.289    -0.096
   CaSO4                 5.398e-008  5.401e-008    -7.268    -7.268     0.000
   MgSO4                 6.680e-009  6.684e-009    -8.175    -8.175     0.000
   MnSO4                 5.917e-010  5.920e-010    -9.228    -9.228     0.000
   NaSO4-                5.603e-010  5.297e-010    -9.252    -9.276    -0.024
   BaSO4                 1.100e-010  1.101e-010    -9.959    -9.958     0.000
   KSO4-                 6.832e-011  6.460e-011   -10.165   -10.190    -0.024
   FeSO4                 1.676e-011  1.677e-011   -10.776   -10.776     0.000
   HSO4-                 6.368e-013  6.021e-013   -12.196   -12.220    -0.024
   CaHSO4+               4.032e-015  3.813e-015   -14.394   -14.419    -0.024
   FeHSO4+               1.404e-018  1.328e-018   -17.853   -17.877    -0.024
   FeSO4+                1.043e-027  9.860e-028   -26.982   -27.006    -0.024
   Fe(SO4)2-             1.173e-032  1.109e-032   -31.931   -31.955    -0.024
   FeHSO4+2              3.980e-035  3.181e-035   -34.400   -34.497    -0.097

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.21   -9.57   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.55  -17.93   -1.38  As2O3
Artinite         -7.48    2.12    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.19  -44.96    8.23  As2O5
As2S3(am)        -8.35  -53.25  -44.90  As2S3
As_native        -5.19  -17.72  -12.53  As
Ba3(AsO4)2       -8.66  -58.77  -50.11  Ba3(AsO4)2
Barite           -2.69  -12.66   -9.97  BaSO4
Birnessite      -27.11   16.49   43.60  MnO2
Bixbyite        -23.27  -23.88   -0.61  Mn2O3
Brucite          -5.26   11.58   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -30.59  -49.50  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)           -0.46   -3.32   -2.86  CH4
Claudetite      -16.59  -17.93   -1.34  As2O3
CO2(g)           -2.89   -4.36   -1.47  CO2
Dolomite         -0.85  -17.94  -17.09  CaMg(CO3)2
Dolomite(d)      -1.40  -17.94  -16.54  CaMg(CO3)2
Epsomite         -8.41  -10.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.54   -4.58   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.24   -2.67   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.05  -39.99  -45.03  Fe3S4
Gypsum           -4.99   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.84   -8.99   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.83   -4.83   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.24   37.79   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.88  -36.85  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.49  -26.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.86  -44.69   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.87  -44.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.74  -43.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.86  -47.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       1.98   -2.67   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.43   -9.46   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -11.77   13.57   25.34  MnOOH
Melanterite     -10.82  -13.03   -2.21  FeSO4:7H2O
Mirabilite      -12.55  -13.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.55  -90.27   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -26.52  -55.23  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.96  -13.25    2.71  MnCl2:4H2O
MnS(Green)       -4.92   -1.12    3.80  MnS
MnSO4           -14.15  -11.48    2.67  MnSO4
Nahcolite        -5.93   -6.48   -0.55  NaHCO3
Natron          -11.26  -12.58   -1.31  Na2CO3:10H2O
Nesquehonite     -3.84   -9.46   -5.62  MgCO3:3H2O
Nsutite         -26.08   16.49   42.56  MnO2
O2(g)           -71.51  -74.41   -2.89  O2
Orpiment         -6.95  -53.25  -46.30  As2S3
Portlandite     -10.24   12.56   22.80  Ca(OH)2
Pyrite            9.87   -8.61  -18.48  FeS2
Pyrochroite      -4.55   10.65   15.20  Mn(OH)2
Pyrolusite      -24.89   16.49   41.38  MnO2
Realgar          -3.71  -23.66  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.34  -44.59  -20.25  FeAsO4:2H2O
Siderite         -1.05  -11.94  -10.89  FeCO3
Siderite(d)(3)   -1.49  -11.94  -10.45  FeCO3
Sulfur           -3.83  -18.85  -15.03  S
Thenardite      -13.48  -13.66   -0.18  Na2SO4
Thermonatrite   -12.70  -12.58    0.13  Na2CO3:H2O
Trona           -18.26  -19.05   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.01  -11.57   -8.56  BaCO3

Reaction step 9.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 1.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.22   16.38   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.940e-002 -6.002e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.059e-002 -6.936e-006
Manganite          -11.88   13.46   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.312e-004  4.312e-004
Siderite(d)(3)      -1.38  -11.83  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.05  -11.62   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.259e-005  Surface charge, eq

Hfo_s         
 5.297e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        4.096e-006       0.773  4.096e-006      -5.388
Hfo_sOHCa+2      1.127e-006       0.213  1.127e-006      -5.948
Hfo_sOFe+        4.227e-008       0.008  4.227e-008      -7.374
Hfo_sOH          2.087e-008       0.004  2.087e-008      -7.680
Hfo_sOH2+        5.874e-009       0.001  5.874e-009      -8.231
Hfo_sOHBa+2      2.547e-009       0.000  2.547e-009      -8.594
Hfo_sO-          1.699e-009       0.000  1.699e-009      -8.770

Hfo           
 7.259e-005  Surface charge, eq

Hfo_w         
 2.119e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.249e-004       0.589  1.249e-004      -3.904
Hfo_wOH2+        3.515e-005       0.166  3.515e-005      -4.454
Hfo_wOMn+        1.947e-005       0.092  1.947e-005      -4.711
Hfo_wOMg+        1.230e-005       0.058  1.230e-005      -4.910
Hfo_wO-          1.016e-005       0.048  1.016e-005      -4.993
Hfo_wOCa+        7.072e-006       0.033  7.072e-006      -5.150
Hfo_wOFe+        2.361e-006       0.011  2.361e-006      -5.627
Hfo_wOFeOH       4.401e-007       0.002  4.401e-007      -6.356
Hfo_wH2AsO3      2.943e-008       0.000  2.943e-008      -7.531
Hfo_wOHSO4-2     3.584e-010       0.000  3.584e-010      -9.446
Hfo_wOBa+        2.310e-010       0.000  2.310e-010      -9.636
Hfo_wSO4-        5.056e-011       0.000  5.056e-011     -10.296
Hfo_wOHAsO4-3    3.518e-014       0.000  3.518e-014     -13.454
Hfo_wHAsO4-      6.240e-017       0.000  6.240e-017     -16.205
Hfo_wH2AsO4      5.683e-019       0.000  5.683e-019     -18.245



Mno           
-1.671e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.586e-029       0.000  5.586e-029     -28.253
Mno_O3-2         8.303e-030       0.000  8.303e-030     -29.081
Mno_O3Ca         3.466e-030       0.000  3.466e-030     -29.460
Mno_O3Na-        1.806e-031       0.000  1.806e-031     -30.743
Mno_O3Mg         1.290e-031       0.000  1.290e-031     -30.890
Mno_O3HMn+       1.108e-031       0.000  1.108e-031     -30.956
Mno_O3Ba         5.328e-032       0.000  5.328e-032     -31.273
Mno_O3H-         4.127e-032       0.000  4.127e-032     -31.384
Mno_O3HCa+       5.996e-033       0.000  5.996e-033     -32.222
Mno_O3HBa+       1.649e-034       0.000  1.649e-034     -33.783
Mno_O3HMg+       1.511e-034       0.000  1.511e-034     -33.821
Mno_O3HNa        8.374e-035       0.000  8.374e-035     -34.077
Mno_O3H2         1.540e-037       0.000  1.540e-037     -36.812
Mno_O3H3+        1.538e-043       0.000  1.538e-043     -42.813
Mno_O3H3Cl       3.944e-046       0.000  3.944e-046     -45.404

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.015e-007  3.015e-007
Ba               5.431e-007  5.431e-007
C                2.536e-003  2.536e-003
Ca               7.466e-004  7.466e-004
Cl               9.873e-005  9.873e-005
Fe               5.049e-006  5.049e-006
K                1.893e-005  1.893e-005
Mg               7.256e-005  7.256e-005
Mn               1.342e-005  1.342e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.841      Charge balance
                                       pe  =  -4.918      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  2.827e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.086e-003
                       Total CO2 (mol/kg)  =  1.955e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.732e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.81
                               Iterations  =  41
                                  Total H  = 1.110167e+002
                                  Total O  = 5.551194e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   7.350e-007  6.934e-007    -6.134    -6.159    -0.025
   H+                    1.523e-008  1.444e-008    -7.817    -7.841    -0.023
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.015e-007
   AsS(OH)(HS)-          3.005e-007  2.835e-007    -6.522    -6.547    -0.025
   H3AsO3                9.163e-010  9.169e-010    -9.038    -9.038     0.000
   H2AsO3-               4.766e-011  4.497e-011   -10.322   -10.347    -0.025



   As3S4(HS)2-           7.982e-018  7.531e-018   -17.098   -17.123    -0.025
   HAsO3-2               7.845e-018  6.215e-018   -17.105   -17.207    -0.101
   H4AsO3+               6.951e-018  6.558e-018   -17.158   -17.183    -0.025
   AsO3-3                1.451e-025  8.591e-026   -24.838   -25.066    -0.228
As(5)           7.089e-017
   HAsO4-2               6.031e-017  4.778e-017   -16.220   -16.321    -0.101
   H2AsO4-               1.057e-017  9.970e-018   -16.976   -17.001    -0.025
   AsO4-3                1.251e-020  7.410e-021   -19.903   -20.130    -0.228
   H3AsO4                2.870e-023  2.871e-023   -22.542   -22.542     0.000
Ba              5.431e-007
   Ba+2                  5.341e-007  4.232e-007    -6.272    -6.373    -0.101
   BaHCO3+               7.575e-009  7.147e-009    -8.121    -8.146    -0.025
   BaCO3                 1.251e-009  1.251e-009    -8.903    -8.903     0.000
   BaSO4                 9.865e-011  9.871e-011   -10.006   -10.006     0.000
   BaOH+                 1.053e-012  9.933e-013   -11.978   -12.003    -0.025
C(-4)           5.809e-004
   CH4                   5.809e-004  5.812e-004    -3.236    -3.236     0.000
C(4)            1.955e-003
   HCO3-                 1.865e-003  1.762e-003    -2.729    -2.754    -0.025
   CO2                   5.715e-005  5.719e-005    -4.243    -4.243     0.000
   CaHCO3+               1.378e-005  1.301e-005    -4.861    -4.886    -0.025
   CO3-2                 7.189e-006  5.724e-006    -5.143    -5.242    -0.099
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               1.237e-006  1.167e-006    -5.908    -5.933    -0.025
   MnHCO3+               1.185e-006  1.118e-006    -5.926    -5.952    -0.025
   MgCO3                 3.090e-007  3.092e-007    -6.510    -6.510     0.000
   NaHCO3                2.032e-007  2.033e-007    -6.692    -6.692     0.000
   FeHCO3+               4.867e-008  4.592e-008    -7.313    -7.338    -0.025
   FeCO3                 3.576e-008  3.579e-008    -7.447    -7.446     0.000
   NaCO3-                2.318e-008  2.187e-008    -7.635    -7.660    -0.025
   BaHCO3+               7.575e-009  7.147e-009    -8.121    -8.146    -0.025
   BaCO3                 1.251e-009  1.251e-009    -8.903    -8.903     0.000
Ca              7.466e-004
   Ca+2                  7.272e-004  5.787e-004    -3.138    -3.238    -0.099
   CaHCO3+               1.378e-005  1.301e-005    -4.861    -4.886    -0.025
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.371e-008  5.374e-008    -7.270    -7.270     0.000
   CaOH+                 7.052e-009  6.653e-009    -8.152    -8.177    -0.025
   CaHSO4+               4.817e-015  4.545e-015   -14.317   -14.342    -0.025
Cl              9.873e-005
   Cl-                   9.873e-005  9.310e-005    -4.006    -4.031    -0.025
   MnCl+                 2.861e-009  2.699e-009    -8.543    -8.569    -0.025
   FeCl+                 3.550e-011  3.349e-011   -10.450   -10.475    -0.025
   MnCl2                 1.096e-013  1.097e-013   -12.960   -12.960     0.000
   MnCl3-                2.982e-018  2.813e-018   -17.526   -17.551    -0.025
   FeCl+2                1.068e-027  8.459e-028   -26.972   -27.073    -0.101
   FeCl2+                3.728e-031  3.518e-031   -30.428   -30.454    -0.025
   FeCl3                 3.273e-036  3.275e-036   -35.485   -35.485     0.000
Fe(2)           5.049e-006
   Fe(HS)2               4.556e-006  4.559e-006    -5.341    -5.341     0.000
   Fe+2                  3.290e-007  2.606e-007    -6.483    -6.584    -0.101
   Fe(HS)3-              7.371e-008  6.954e-008    -7.132    -7.158    -0.025
   FeHCO3+               4.867e-008  4.592e-008    -7.313    -7.338    -0.025
   FeCO3                 3.576e-008  3.579e-008    -7.447    -7.446     0.000
   FeOH+                 6.051e-009  5.709e-009    -8.218    -8.243    -0.025
   FeCl+                 3.550e-011  3.349e-011   -10.450   -10.475    -0.025
   FeSO4                 2.156e-011  2.157e-011   -10.666   -10.666     0.000
   Fe(OH)2               3.364e-012  3.366e-012   -11.473   -11.473     0.000
   Fe(OH)3-              9.181e-015  8.662e-015   -14.037   -14.062    -0.025
   FeHSO4+               2.169e-018  2.047e-018   -17.664   -17.689    -0.025
Fe(3)           3.264e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.271e-015  3.086e-015   -14.485   -14.511    -0.025
   Fe(OH)4-              1.844e-015  1.740e-015   -14.734   -14.759    -0.025
   FeOH+2                1.698e-019  1.346e-019   -18.770   -18.871    -0.101
   Fe+3                  5.080e-025  3.008e-025   -24.294   -24.522    -0.228



   FeSO4+                1.627e-027  1.535e-027   -26.789   -26.814    -0.025
   FeCl+2                1.068e-027  8.459e-028   -26.972   -27.073    -0.101
   FeCl2+                3.728e-031  3.518e-031   -30.428   -30.454    -0.025
   Fe(SO4)2-             1.657e-032  1.563e-032   -31.781   -31.806    -0.025
   FeHSO4+2              7.491e-035  5.935e-035   -34.125   -34.227    -0.101
   FeCl3                 3.273e-036  3.275e-036   -35.485   -35.485     0.000
   Fe2(OH)2+4            1.237e-036  4.873e-037   -35.908   -36.312    -0.405
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.871   -48.503    -0.632
H(0)            2.018e-009
   H2                    1.009e-009  1.010e-009    -8.996    -8.996     0.000
K               1.893e-005
   K+                    1.893e-005  1.785e-005    -4.723    -4.748    -0.025
   KSO4-                 6.186e-011  5.837e-011   -10.209   -10.234    -0.025
Mg              7.256e-005
   Mg+2                  7.099e-005  5.662e-005    -4.149    -4.247    -0.098
   MgHCO3+               1.237e-006  1.167e-006    -5.908    -5.933    -0.025
   MgCO3                 3.090e-007  3.092e-007    -6.510    -6.510     0.000
   MgOH+                 1.509e-008  1.424e-008    -7.821    -7.847    -0.025
   MgSO4                 6.173e-009  6.177e-009    -8.209    -8.209     0.000
Mn(2)           1.342e-005
   Mn+2                  8.983e-006  7.117e-006    -5.047    -5.148    -0.101
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.185e-006  1.118e-006    -5.926    -5.952    -0.025
   MnOH+                 1.343e-008  1.267e-008    -7.872    -7.897    -0.025
   MnCl+                 2.861e-009  2.699e-009    -8.543    -8.569    -0.025
   MnSO4                 5.887e-010  5.890e-010    -9.230    -9.230     0.000
   MnCl2                 1.096e-013  1.097e-013   -12.960   -12.960     0.000
   Mn(OH)3-              3.974e-017  3.749e-017   -16.401   -16.426    -0.025
   MnCl3-                2.982e-018  2.813e-018   -17.526   -17.551    -0.025
Mn(3)           4.489e-036
   Mn+3                  4.489e-036  2.659e-036   -35.348   -35.575    -0.228
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.433   -80.534    -0.101
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.810   -94.836    -0.025
Na              2.176e-004
   Na+                   2.174e-004  2.052e-004    -3.663    -3.688    -0.025
   NaHCO3                2.032e-007  2.033e-007    -6.692    -6.692     0.000
   NaCO3-                2.318e-008  2.187e-008    -7.635    -7.660    -0.025
   NaSO4-                5.073e-010  4.786e-010    -9.295    -9.320    -0.025
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.389   -74.388     0.000
S(-2)           2.077e-004
   HS-                   1.485e-004  1.401e-004    -3.828    -3.854    -0.025
   H2S                   1.767e-005  1.768e-005    -4.753    -4.752     0.000
   Fe(HS)2               4.556e-006  4.559e-006    -5.341    -5.341     0.000
   S5-2                  3.031e-006  2.466e-006    -5.518    -5.608    -0.090
   S4-2                  1.779e-006  1.439e-006    -5.750    -5.842    -0.092
   S6-2                  1.560e-006  1.276e-006    -5.807    -5.894    -0.087
   AsS(OH)(HS)-          3.005e-007  2.835e-007    -6.522    -6.547    -0.025
   Fe(HS)3-              7.371e-008  6.954e-008    -7.132    -7.158    -0.025
   S-2                   1.479e-009  1.172e-009    -8.830    -8.931    -0.101
   S3-2                  6.310e-010  5.070e-010    -9.200    -9.295    -0.095
   S2-2                  3.600e-011  2.877e-011   -10.444   -10.541    -0.097
   As3S4(HS)2-           7.982e-018  7.531e-018   -17.098   -17.123    -0.025
S(6)            6.467e-007
   SO4-2                 5.856e-007  4.654e-007    -6.232    -6.332    -0.100
   CaSO4                 5.371e-008  5.374e-008    -7.270    -7.270     0.000
   MgSO4                 6.173e-009  6.177e-009    -8.209    -8.209     0.000
   MnSO4                 5.887e-010  5.890e-010    -9.230    -9.230     0.000
   NaSO4-                5.073e-010  4.786e-010    -9.295    -9.320    -0.025
   BaSO4                 9.865e-011  9.871e-011   -10.006   -10.006     0.000
   KSO4-                 6.186e-011  5.837e-011   -10.209   -10.234    -0.025
   FeSO4                 2.156e-011  2.157e-011   -10.666   -10.666     0.000
   HSO4-                 6.924e-013  6.532e-013   -12.160   -12.185    -0.025
   CaHSO4+               4.817e-015  4.545e-015   -14.317   -14.342    -0.025
   FeHSO4+               2.169e-018  2.047e-018   -17.664   -17.689    -0.025



   FeSO4+                1.627e-027  1.535e-027   -26.789   -26.814    -0.025
   Fe(SO4)2-             1.657e-032  1.563e-032   -31.781   -31.806    -0.025
   FeHSO4+2              7.491e-035  5.935e-035   -34.125   -34.227    -0.101

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.21   -9.57   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.70  -18.08   -1.38  As2O3
Artinite         -7.66    1.94    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.31  -45.08    8.23  As2O5
As2S3(am)        -8.26  -53.16  -44.90  As2S3
As_native        -5.27  -17.81  -12.53  As
Ba3(AsO4)2       -9.27  -59.38  -50.11  Ba3(AsO4)2
Barite           -2.74  -12.71   -9.97  BaSO4
Birnessite      -27.22   16.38   43.60  MnO2
Bixbyite        -23.50  -24.11   -0.61  Mn2O3
Brucite          -5.41   11.43   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.07  -49.97  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.38   -3.24   -2.86  CH4
Claudetite      -16.74  -18.08   -1.34  As2O3
CO2(g)           -2.77   -4.24   -1.47  CO2
Dolomite         -0.88  -17.97  -17.09  CaMg(CO3)2
Dolomite(d)      -1.43  -17.97  -16.54  CaMg(CO3)2
Epsomite         -8.44  -10.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.52   -4.56   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.12    7.10   20.22  Fe3(OH)8
FeS(ppt)          1.32   -2.60   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.36  -39.68  -45.03  Fe3S4
Gypsum           -4.99   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.85   -9.00   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.76   -4.75   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.58   37.45   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -6.98  -36.95  -29.97  CaMg3(CO3)4
Hydromagnesite  -17.76  -26.52   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.69  -44.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.72  -43.93   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.59  -42.87   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.64  -47.03   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.05   -2.60   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.46   -9.49   -8.03  MgCO3
Magnetite         3.36    7.10    3.74  Fe3O4
Manganite       -11.88   13.46   25.34  MnOOH
Melanterite     -10.71  -12.92   -2.21  FeSO4:7H2O
Mirabilite      -12.59  -13.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.44  -90.15   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.00  -55.70  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.92  -13.21    2.71  MnCl2:4H2O
MnS(Green)       -4.96   -1.16    3.80  MnS
MnSO4           -14.15  -11.48    2.67  MnSO4
Nahcolite        -5.89   -6.44   -0.55  NaHCO3
Natron          -11.31  -12.62   -1.31  Na2CO3:10H2O
Nesquehonite     -3.87   -9.49   -5.62  MgCO3:3H2O
Nsutite         -26.18   16.38   42.56  MnO2
O2(g)           -71.50  -74.39   -2.89  O2
Orpiment         -6.86  -53.16  -46.30  As2S3
Portlandite     -10.36   12.44   22.80  Ca(OH)2
Pyrite           10.03   -8.45  -18.48  FeS2



Pyrochroite      -4.67   10.53   15.20  Mn(OH)2
Pyrolusite      -25.00   16.38   41.38  MnO2
Realgar          -3.71  -23.65  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite         -0.94  -11.83  -10.89  FeCO3
Siderite(d)(3)   -1.38  -11.83  -10.45  FeCO3
Sulfur           -3.74  -18.77  -15.03  S
Thenardite      -13.53  -13.71   -0.18  Na2SO4
Thermonatrite   -12.74  -12.62    0.13  Na2CO3:H2O
Trona           -18.26  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.05  -11.62   -8.56  BaCO3

Reaction step 10.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.32   16.28   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.933e-002 -6.710e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.059e-002 -9.011e-006
Manganite          -11.98   13.36   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.318e-004  4.318e-004
Siderite(d)(3)      -1.28  -11.73  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.09  -11.66   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 7.662e-005  Surface charge, eq

Hfo_s         
 5.295e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.940e-006       0.744  3.940e-006      -5.405
Hfo_sOHCa+2      1.272e-006       0.240  1.272e-006      -5.896
Hfo_sOFe+        5.102e-008       0.010  5.102e-008      -7.292
Hfo_sOH          2.168e-008       0.004  2.168e-008      -7.664
Hfo_sOH2+        7.161e-009       0.001  7.161e-009      -8.145
Hfo_sOHBa+2      2.623e-009       0.000  2.623e-009      -8.581
Hfo_sO-          1.504e-009       0.000  1.504e-009      -8.823

Hfo           



 7.662e-005  Surface charge, eq
Hfo_w         

 2.118e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.241e-004       0.586  1.241e-004      -3.906
Hfo_wOH2+        4.097e-005       0.193  4.097e-005      -4.388
Hfo_wOMn+        1.791e-005       0.085  1.791e-005      -4.747
Hfo_wOMg+        1.058e-005       0.050  1.058e-005      -4.976
Hfo_wO-          8.607e-006       0.041  8.607e-006      -5.065
Hfo_wOCa+        6.504e-006       0.031  6.504e-006      -5.187
Hfo_wOFe+        2.725e-006       0.013  2.725e-006      -5.565
Hfo_wOFeOH       4.330e-007       0.002  4.330e-007      -6.364
Hfo_wH2AsO3      2.570e-008       0.000  2.570e-008      -7.590
Hfo_wOHSO4-2     3.255e-010       0.000  3.255e-010      -9.487
Hfo_wOBa+        1.938e-010       0.000  1.938e-010      -9.713
Hfo_wSO4-        5.387e-011       0.000  5.387e-011     -10.269
Hfo_wOHAsO4-3    1.941e-014       0.000  1.941e-014     -13.712
Hfo_wHAsO4-      4.738e-017       0.000  4.738e-017     -16.324
Hfo_wH2AsO4      5.063e-019       0.000  5.063e-019     -18.296

Mno           
-7.871e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.862e-027       0.000  2.862e-027     -26.543
Mno_O3-2         3.917e-028       0.000  3.917e-028     -27.407
Mno_O3Ca         1.776e-028       0.000  1.776e-028     -27.751
Mno_O3Na-        8.501e-030       0.000  8.501e-030     -29.071
Mno_O3HMn+       6.657e-030       0.000  6.657e-030     -29.177
Mno_O3Mg         6.174e-030       0.000  6.174e-030     -29.209
Mno_O3Ba         2.491e-030       0.000  2.491e-030     -29.604
Mno_O3H-         2.284e-030       0.000  2.284e-030     -29.641
Mno_O3HCa+       3.604e-031       0.000  3.604e-031     -30.443
Mno_O3HBa+       9.041e-033       0.000  9.041e-033     -32.044
Mno_O3HMg+       8.486e-033       0.000  8.486e-033     -32.071
Mno_O3HNa        4.625e-033       0.000  4.625e-033     -32.335
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.172e-041       0.000  1.172e-041     -40.931
Mno_O3H3Cl       2.998e-044       0.000  2.998e-044     -43.523

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.052e-007  3.052e-007
Ba               5.430e-007  5.430e-007
C                2.806e-003  2.806e-003
Ca               8.177e-004  8.177e-004
Cl               9.873e-005  9.873e-005
Fe               6.759e-006  6.759e-006
K                1.893e-005  1.893e-005
Mg               7.429e-005  7.429e-005
Mn               1.448e-005  1.448e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.771      Charge balance
                                       pe  =  -4.844      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.045e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.241e-003
                       Total CO2 (mol/kg)  =  2.127e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.772e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.44
                               Iterations  =  34
                                  Total H  = 1.110170e+002
                                  Total O  = 5.551235e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   6.278e-007  5.910e-007    -6.202    -6.228    -0.026
   H+                    1.791e-008  1.694e-008    -7.747    -7.771    -0.024
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.052e-007
   AsS(OH)(HS)-          3.044e-007  2.866e-007    -6.517    -6.543    -0.026
   H3AsO3                8.053e-010  8.059e-010    -9.094    -9.094     0.000
   H2AsO3-               3.578e-011  3.369e-011   -10.446   -10.473    -0.026
   As3S4(HS)2-           1.137e-017  1.070e-017   -16.944   -16.970    -0.026
   H4AsO3+               7.182e-018  6.762e-018   -17.144   -17.170    -0.026
   HAsO3-2               5.050e-018  3.969e-018   -17.297   -17.401    -0.105
   AsO3-3                8.041e-026  4.675e-026   -25.095   -25.330    -0.236
As(5)           4.771e-017
   HAsO4-2               3.961e-017  3.112e-017   -16.402   -16.507    -0.105
   H2AsO4-               8.093e-018  7.619e-018   -17.092   -17.118    -0.026
   AsO4-3                7.076e-021  4.114e-021   -20.150   -20.386    -0.236
   H3AsO4                2.573e-023  2.575e-023   -22.590   -22.589     0.000
Ba              5.430e-007
   Ba+2                  5.337e-007  4.194e-007    -6.273    -6.377    -0.105
   BaHCO3+               8.127e-009  7.652e-009    -8.090    -8.116    -0.026
   BaCO3                 1.141e-009  1.142e-009    -8.943    -8.942     0.000
   BaSO4                 8.936e-011  8.942e-011   -10.049   -10.049     0.000
   BaOH+                 8.911e-013  8.390e-013   -12.050   -12.076    -0.026
C(-4)           6.796e-004
   CH4                   6.796e-004  6.801e-004    -3.168    -3.167     0.000
C(4)            2.127e-003
   HCO3-                 2.019e-003  1.903e-003    -2.695    -2.720    -0.026
   CO2                   7.243e-005  7.249e-005    -4.140    -4.140     0.000
   CaHCO3+               1.621e-005  1.526e-005    -4.790    -4.816    -0.026
   CO3-2                 6.672e-006  5.271e-006    -5.176    -5.278    -0.102
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.393e-006  1.311e-006    -5.856    -5.882    -0.026
   MgHCO3+               1.359e-006  1.280e-006    -5.867    -5.893    -0.026
   MgCO3                 2.889e-007  2.891e-007    -6.539    -6.539     0.000
   NaHCO3                2.190e-007  2.192e-007    -6.660    -6.659     0.000
   FeHCO3+               7.180e-008  6.760e-008    -7.144    -7.170    -0.026
   FeCO3                 4.488e-008  4.491e-008    -7.348    -7.348     0.000
   NaCO3-                2.134e-008  2.010e-008    -7.671    -7.697    -0.026
   BaHCO3+               8.127e-009  7.652e-009    -8.090    -8.116    -0.026
   BaCO3                 1.141e-009  1.142e-009    -8.943    -8.942     0.000
Ca              8.177e-004
   Ca+2                  7.959e-004  6.285e-004    -3.099    -3.202    -0.103
   CaHCO3+               1.621e-005  1.526e-005    -4.790    -4.816    -0.026
   CaCO3                 5.546e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.331e-008  5.335e-008    -7.273    -7.273     0.000
   CaOH+                 6.541e-009  6.158e-009    -8.184    -8.211    -0.026
   CaHSO4+               5.622e-015  5.293e-015   -14.250   -14.276    -0.026
Cl              9.873e-005
   Cl-                   9.873e-005  9.291e-005    -4.006    -4.032    -0.026
   MnCl+                 3.107e-009  2.925e-009    -8.508    -8.534    -0.026
   FeCl+                 4.838e-011  4.555e-011   -10.315   -10.342    -0.026
   MnCl2                 1.186e-013  1.186e-013   -12.926   -12.926     0.000



   MnCl3-                3.224e-018  3.036e-018   -17.492   -17.518    -0.026
   FeCl+2                1.735e-027  1.363e-027   -26.761   -26.865    -0.105
   FeCl2+                6.009e-031  5.657e-031   -30.221   -30.247    -0.026
   FeCl3                 5.252e-036  5.256e-036   -35.280   -35.279     0.000
Fe(2)           6.759e-006
   Fe(HS)2               6.085e-006  6.089e-006    -5.216    -5.215     0.000
   Fe+2                  4.520e-007  3.552e-007    -6.345    -6.450    -0.105
   Fe(HS)3-              9.768e-008  9.197e-008    -7.010    -7.036    -0.026
   FeHCO3+               7.180e-008  6.760e-008    -7.144    -7.170    -0.026
   FeCO3                 4.488e-008  4.491e-008    -7.348    -7.348     0.000
   FeOH+                 7.043e-009  6.631e-009    -8.152    -8.178    -0.026
   FeCl+                 4.838e-011  4.555e-011   -10.315   -10.342    -0.026
   FeSO4                 2.685e-011  2.687e-011   -10.571   -10.571     0.000
   Fe(OH)2               3.330e-012  3.332e-012   -11.478   -11.477     0.000
   Fe(OH)3-              7.764e-015  7.310e-015   -14.110   -14.136    -0.026
   FeHSO4+               3.177e-018  2.991e-018   -17.498   -17.524    -0.026
Fe(3)           3.294e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              3.846e-015  3.621e-015   -14.415   -14.441    -0.026
   Fe(OH)4-              1.575e-015  1.483e-015   -14.803   -14.829    -0.026
   FeOH+2                2.357e-019  1.852e-019   -18.628   -18.732    -0.105
   Fe+3                  8.356e-025  4.859e-025   -24.078   -24.313    -0.236
   FeSO4+                2.407e-027  2.267e-027   -26.618   -26.645    -0.026
   FeCl+2                1.735e-027  1.363e-027   -26.761   -26.865    -0.105
   FeCl2+                6.009e-031  5.657e-031   -30.221   -30.247    -0.026
   Fe(SO4)2-             2.241e-032  2.110e-032   -31.650   -31.676    -0.026
   FeHSO4+2              1.308e-034  1.028e-034   -33.883   -33.988    -0.105
   FeCl3                 5.252e-036  5.256e-036   -35.280   -35.279     0.000
   Fe2(OH)2+4            2.421e-036  9.233e-037   -35.616   -36.035    -0.419
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.502   -48.156    -0.654
H(0)            1.978e-009
   H2                    9.890e-010  9.897e-010    -9.005    -9.005     0.000
K               1.893e-005
   K+                    1.893e-005  1.781e-005    -4.723    -4.749    -0.026
   KSO4-                 5.655e-011  5.324e-011   -10.248   -10.274    -0.026
Mg              7.429e-005
   Mg+2                  7.262e-005  5.747e-005    -4.139    -4.241    -0.102
   MgHCO3+               1.359e-006  1.280e-006    -5.867    -5.893    -0.026
   MgCO3                 2.889e-007  2.891e-007    -6.539    -6.539     0.000
   MgOH+                 1.308e-008  1.232e-008    -7.883    -7.909    -0.026
   MgSO4                 5.728e-009  5.732e-009    -8.242    -8.242     0.000
Mn(2)           1.448e-005
   Mn+2                  9.836e-006  7.729e-006    -5.007    -5.112    -0.105
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.393e-006  1.311e-006    -5.856    -5.882    -0.026
   MnOH+                 1.246e-008  1.173e-008    -7.905    -7.931    -0.026
   MnCl+                 3.107e-009  2.925e-009    -8.508    -8.534    -0.026
   MnSO4                 5.843e-010  5.848e-010    -9.233    -9.233     0.000
   MnCl2                 1.186e-013  1.186e-013   -12.926   -12.926     0.000
   Mn(OH)3-              2.678e-017  2.521e-017   -16.572   -16.598    -0.026
   MnCl3-                3.224e-018  3.036e-018   -17.492   -17.518    -0.026
Mn(3)           5.884e-036
   Mn+3                  5.884e-036  3.421e-036   -35.230   -35.466    -0.236
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.654   -80.758    -0.105
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -94.960   -94.986    -0.026
Na              2.176e-004
   Na+                   2.174e-004  2.048e-004    -3.663    -3.689    -0.026
   NaHCO3                2.190e-007  2.192e-007    -6.660    -6.659     0.000
   NaCO3-                2.134e-008  2.010e-008    -7.671    -7.697    -0.026
   NaSO4-                4.637e-010  4.366e-010    -9.334    -9.360    -0.026
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.371   -74.371     0.000
S(-2)           2.078e-004
   HS-                   1.473e-004  1.387e-004    -3.832    -3.858    -0.026
   H2S                   2.052e-005  2.054e-005    -4.688    -4.687     0.000



   Fe(HS)2               6.085e-006  6.089e-006    -5.216    -5.215     0.000
   S5-2                  2.574e-006  2.081e-006    -5.589    -5.682    -0.092
   S4-2                  1.512e-006  1.214e-006    -5.821    -5.916    -0.095
   S6-2                  1.324e-006  1.077e-006    -5.878    -5.968    -0.090
   AsS(OH)(HS)-          3.044e-007  2.866e-007    -6.517    -6.543    -0.026
   Fe(HS)3-              9.768e-008  9.197e-008    -7.010    -7.036    -0.026
   S-2                   1.259e-009  9.891e-010    -8.900    -9.005    -0.105
   S3-2                  5.363e-010  4.278e-010    -9.271    -9.369    -0.098
   S2-2                  3.061e-011  2.428e-011   -10.514   -10.615    -0.101
   As3S4(HS)2-           1.137e-017  1.070e-017   -16.944   -16.970    -0.026
S(6)            5.998e-007
   SO4-2                 5.396e-007  4.255e-007    -6.268    -6.371    -0.103
   CaSO4                 5.331e-008  5.335e-008    -7.273    -7.273     0.000
   MgSO4                 5.728e-009  5.732e-009    -8.242    -8.242     0.000
   MnSO4                 5.843e-010  5.848e-010    -9.233    -9.233     0.000
   NaSO4-                4.637e-010  4.366e-010    -9.334    -9.360    -0.026
   BaSO4                 8.936e-011  8.942e-011   -10.049   -10.049     0.000
   KSO4-                 5.655e-011  5.324e-011   -10.248   -10.274    -0.026
   FeSO4                 2.685e-011  2.687e-011   -10.571   -10.571     0.000
   HSO4-                 7.441e-013  7.006e-013   -12.128   -12.155    -0.026
   CaHSO4+               5.622e-015  5.293e-015   -14.250   -14.276    -0.026
   FeHSO4+               3.177e-018  2.991e-018   -17.498   -17.524    -0.026
   FeSO4+                2.407e-027  2.267e-027   -26.618   -26.645    -0.026
   Fe(SO4)2-             2.241e-032  2.110e-032   -31.650   -31.676    -0.026
   FeHSO4+2              1.308e-034  1.028e-034   -33.883   -33.988    -0.105

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.21   -9.57   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.81  -18.19   -1.38  As2O3
Artinite         -7.82    1.78    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.41  -45.18    8.23  As2O5
As2S3(am)        -8.17  -53.07  -44.90  As2S3
As_native        -5.34  -17.88  -12.53  As
Ba3(AsO4)2       -9.79  -59.90  -50.11  Ba3(AsO4)2
Barite           -2.78  -12.75   -9.97  BaSO4
Birnessite      -27.32   16.28   43.60  MnO2
Bixbyite        -23.69  -24.30   -0.61  Mn2O3
Brucite          -5.54   11.30   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.47  -50.38  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.31   -3.17   -2.86  CH4
Claudetite      -16.85  -18.19   -1.34  As2O3
CO2(g)           -2.67   -4.14   -1.47  CO2
Dolomite         -0.91  -18.00  -17.09  CaMg(CO3)2
Dolomite(d)      -1.46  -18.00  -16.54  CaMg(CO3)2
Epsomite         -8.47  -10.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.50   -4.54   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.38   -2.54   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          5.61  -39.42  -45.03  Fe3S4
Gypsum           -4.99   -9.57   -4.58  CaSO4:2H2O
H2(g)            -5.85   -9.00   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.69   -4.69   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -23.88   37.15   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.07  -37.04  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.01  -26.77   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.55  -44.38   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.60  -43.81   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -37.46  -42.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.44  -46.83   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.11   -2.54   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.49   -9.52   -8.03  MgCO3
Magnetite         3.36    7.09    3.74  Fe3O4
Manganite       -11.98   13.36   25.34  MnOOH
Melanterite     -10.61  -12.82   -2.21  FeSO4:7H2O
Mirabilite      -12.63  -13.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.33  -90.05   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.40  -56.11  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.89  -13.18    2.71  MnCl2:4H2O
MnS(Green)       -5.00   -1.20    3.80  MnS
MnSO4           -14.15  -11.48    2.67  MnSO4
Nahcolite        -5.86   -6.41   -0.55  NaHCO3
Natron          -11.34  -12.66   -1.31  Na2CO3:10H2O
Nesquehonite     -3.90   -9.52   -5.62  MgCO3:3H2O
Nsutite         -26.28   16.28   42.56  MnO2
O2(g)           -71.48  -74.37   -2.89  O2
Orpiment         -6.77  -53.07  -46.30  As2S3
Portlandite     -10.46   12.34   22.80  Ca(OH)2
Pyrite           10.17   -8.31  -18.48  FeS2
Pyrochroite      -4.77   10.43   15.20  Mn(OH)2
Pyrolusite      -25.10   16.28   41.38  MnO2
Realgar          -3.71  -23.65  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite         -0.84  -11.73  -10.89  FeCO3
Siderite(d)(3)   -1.28  -11.73  -10.45  FeCO3
Sulfur           -3.67  -18.69  -15.03  S
Thenardite      -13.57  -13.75   -0.18  Na2SO4
Thermonatrite   -12.78  -12.66    0.13  Na2CO3:H2O
Trona           -18.27  -19.06   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.09  -11.66   -8.56  BaCO3

Reaction step 11.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.40   16.20   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.926e-002 -7.398e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -1.124e-005
Manganite          -12.07   13.27   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.323e-004  4.323e-004
Siderite(d)(3)      -1.19  -11.64  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.13  -11.69   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.072e-005  Surface charge, eq

Hfo_s         
 5.294e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.788e-006       0.716  3.788e-006      -5.422
Hfo_sOHCa+2      1.411e-006       0.267  1.411e-006      -5.850
Hfo_sOFe+        6.011e-008       0.011  6.011e-008      -7.221
Hfo_sOH          2.236e-008       0.004  2.236e-008      -7.651
Hfo_sOH2+        8.518e-009       0.002  8.518e-009      -8.070
Hfo_sOHBa+2      2.681e-009       0.001  2.681e-009      -8.572
Hfo_sO-          1.344e-009       0.000  1.344e-009      -8.871

Hfo           
 8.072e-005  Surface charge, eq

Hfo_w         
 2.118e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.226e-004       0.579  1.226e-004      -3.912
Hfo_wOH2+        4.669e-005       0.220  4.669e-005      -4.331
Hfo_wOMn+        1.649e-005       0.078  1.649e-005      -4.783
Hfo_wOMg+        9.154e-006       0.043  9.154e-006      -5.038
Hfo_wO-          7.369e-006       0.035  7.370e-006      -5.133
Hfo_wOCa+        5.991e-006       0.028  5.991e-006      -5.222
Hfo_wOFe+        3.075e-006       0.015  3.075e-006      -5.512
Hfo_wOFeOH       4.236e-007       0.002  4.236e-007      -6.373
Hfo_wH2AsO3      2.295e-008       0.000  2.295e-008      -7.639
Hfo_wOHSO4-2     2.957e-010       0.000  2.957e-010      -9.529
Hfo_wOBa+        1.646e-010       0.000  1.646e-010      -9.784
Hfo_wSO4-        5.647e-011       0.000  5.647e-011     -10.248
Hfo_wOHAsO4-3    1.151e-014       0.000  1.151e-014     -13.939
Hfo_wHAsO4-      3.739e-017       0.000  3.739e-017     -16.427
Hfo_wH2AsO4      4.609e-019       0.000  4.609e-019     -18.336

Mno           
-8.188e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.209e-029       0.000  3.209e-029     -28.494
Mno_O3-2         4.082e-030       0.000  4.082e-030     -29.389
Mno_O3Ca         1.991e-030       0.000  1.991e-030     -29.701
Mno_O3Na-        8.842e-032       0.000  8.843e-032     -31.053
Mno_O3HMn+       8.611e-032       0.000  8.611e-032     -31.065
Mno_O3Mg         6.505e-032       0.000  6.505e-032     -31.187
Mno_O3H-         2.746e-032       0.000  2.746e-032     -31.561
Mno_O3Ba         2.574e-032       0.000  2.574e-032     -31.589
Mno_O3HCa+       4.662e-033       0.000  4.662e-033     -32.331
Mno_O3HBa+       1.078e-034       0.000  1.078e-034     -33.967
Mno_O3HMg+       1.031e-034       0.000  1.031e-034     -33.987
Mno_O3HNa        5.550e-035       0.000  5.550e-035     -34.256
Mno_O3H2         1.387e-037       0.000  1.387e-037     -36.858
Mno_O3H3+        1.875e-043       0.000  1.875e-043     -42.727
Mno_O3H3Cl       4.788e-046       0.000  4.788e-046     -45.320



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.080e-007  3.080e-007
Ba               5.430e-007  5.430e-007
C                3.074e-003  3.074e-003
Ca               8.870e-004  8.870e-004
Cl               9.873e-005  9.873e-005
Fe               8.635e-006  8.635e-006
K                1.893e-005  1.893e-005
Mg               7.571e-005  7.571e-005
Mn               1.552e-005  1.552e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.709      Charge balance
                                       pe  =  -4.778      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.255e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.393e-003
                       Total CO2 (mol/kg)  =  2.296e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.813e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -6.13
                               Iterations  =  31
                                  Total H  = 1.110174e+002
                                  Total O  = 5.551276e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   5.452e-007  5.123e-007    -6.263    -6.290    -0.027
   H+                    2.069e-008  1.954e-008    -7.684    -7.709    -0.025
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.080e-007
   AsS(OH)(HS)-          3.072e-007  2.887e-007    -6.513    -6.540    -0.027
   H3AsO3                7.280e-010  7.286e-010    -9.138    -9.138     0.000
   H2AsO3-               2.809e-011  2.640e-011   -10.551   -10.578    -0.027
   As3S4(HS)2-           1.550e-017  1.456e-017   -16.810   -16.837    -0.027
   H4AsO3+               7.505e-018  7.053e-018   -17.125   -17.152    -0.027
   HAsO3-2               3.457e-018  2.696e-018   -17.461   -17.569    -0.108
   AsO3-3                4.817e-026  2.753e-026   -25.317   -25.560    -0.243
As(5)           3.412e-017
   HAsO4-2               2.764e-017  2.155e-017   -16.559   -16.666    -0.108
   H2AsO4-               6.477e-018  6.087e-018   -17.189   -17.216    -0.027
   AsO4-3                4.321e-021  2.470e-021   -20.364   -20.607    -0.243
   H3AsO4                2.371e-023  2.373e-023   -22.625   -22.625     0.000
Ba              5.430e-007
   Ba+2                  5.332e-007  4.158e-007    -6.273    -6.381    -0.108
   BaHCO3+               8.657e-009  8.135e-009    -8.063    -8.090    -0.027
   BaCO3                 1.052e-009  1.052e-009    -8.978    -8.978     0.000
   BaSO4                 8.150e-011  8.156e-011   -10.089   -10.089     0.000
   BaOH+                 7.674e-013  7.211e-013   -12.115   -12.142    -0.027
C(-4)           7.785e-004
   CH4                   7.785e-004  7.791e-004    -3.109    -3.108     0.000
C(4)            2.296e-003
   HCO3-                 2.169e-003  2.041e-003    -2.664    -2.690    -0.026
   CO2                   8.960e-005  8.967e-005    -4.048    -4.047     0.000
   CaHCO3+               1.873e-005  1.760e-005    -4.727    -4.754    -0.027
   CO3-2                 6.247e-006  4.899e-006    -5.204    -5.310    -0.106
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000



   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.610e-006  1.513e-006    -5.793    -5.820    -0.027
   MgHCO3+               1.476e-006  1.387e-006    -5.831    -5.858    -0.027
   MgCO3                 2.714e-007  2.716e-007    -6.566    -6.566     0.000
   NaHCO3                2.344e-007  2.345e-007    -6.630    -6.630     0.000
   FeHCO3+               1.017e-007  9.556e-008    -6.993    -7.020    -0.027
   FeCO3                 5.498e-008  5.502e-008    -7.260    -7.259     0.000
   NaCO3-                1.984e-008  1.864e-008    -7.703    -7.730    -0.027
   BaHCO3+               8.657e-009  8.135e-009    -8.063    -8.090    -0.027
   BaCO3                 1.052e-009  1.052e-009    -8.978    -8.978     0.000
Ca              8.870e-004
   Ca+2                  8.626e-004  6.762e-004    -3.064    -3.170    -0.106
   CaHCO3+               1.873e-005  1.760e-005    -4.727    -4.754    -0.027
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.276e-008  5.280e-008    -7.278    -7.277     0.000
   CaOH+                 6.112e-009  5.743e-009    -8.214    -8.241    -0.027
   CaHSO4+               6.431e-015  6.044e-015   -14.192   -14.219    -0.027
Cl              9.873e-005
   Cl-                   9.873e-005  9.273e-005    -4.006    -4.033    -0.027
   MnCl+                 3.343e-009  3.141e-009    -8.476    -8.503    -0.027
   FeCl+                 6.377e-011  5.993e-011   -10.195   -10.222    -0.027
   MnCl2                 1.271e-013  1.272e-013   -12.896   -12.896     0.000
   MnCl3-                3.456e-018  3.247e-018   -17.461   -17.488    -0.027
   FeCl+2                2.679e-027  2.089e-027   -26.572   -26.680    -0.108
   FeCl2+                9.208e-031  8.653e-031   -30.036   -30.063    -0.027
   FeCl3                 8.017e-036  8.023e-036   -35.096   -35.096     0.000
Fe(2)           8.635e-006
   Fe(HS)2               7.747e-006  7.753e-006    -5.111    -5.111     0.000
   Fe+2                  6.003e-007  4.682e-007    -6.222    -6.330    -0.108
   Fe(HS)3-              1.225e-007  1.151e-007    -6.912    -6.939    -0.027
   FeHCO3+               1.017e-007  9.556e-008    -6.993    -7.020    -0.027
   FeCO3                 5.498e-008  5.502e-008    -7.260    -7.259     0.000
   FeOH+                 8.063e-009  7.577e-009    -8.094    -8.120    -0.027
   FeCl+                 6.377e-011  5.993e-011   -10.195   -10.222    -0.027
   FeSO4                 3.256e-011  3.258e-011   -10.487   -10.487     0.000
   Fe(OH)2               3.298e-012  3.300e-012   -11.482   -11.481     0.000
   Fe(OH)3-              6.678e-015  6.276e-015   -14.175   -14.202    -0.027
   FeHSO4+               4.453e-018  4.185e-018   -17.351   -17.378    -0.027
Fe(3)           3.333e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              4.445e-015  4.177e-015   -14.352   -14.379    -0.027
   Fe(OH)4-              1.368e-015  1.285e-015   -14.864   -14.891    -0.027
   FeOH+2                3.161e-019  2.465e-019   -18.500   -18.608    -0.108
   Fe+3                  1.305e-024  7.460e-025   -23.884   -24.127    -0.243
   FeSO4+                3.406e-027  3.201e-027   -26.468   -26.495    -0.027
   FeCl+2                2.679e-027  2.089e-027   -26.572   -26.680    -0.108
   FeCl2+                9.208e-031  8.653e-031   -30.036   -30.063    -0.027
   Fe(SO4)2-             2.916e-032  2.741e-032   -31.535   -31.562    -0.027
   FeHSO4+2              2.148e-034  1.675e-034   -33.668   -33.776    -0.108
   FeCl3                 8.017e-036  8.023e-036   -35.096   -35.096     0.000
   Fe2(OH)2+4            4.421e-036  1.635e-036   -35.354   -35.786    -0.432
   Fe3(OH)4+5            0.000e+000  0.000e+000   -47.171   -47.845    -0.675
H(0)            1.940e-009
   H2                    9.701e-010  9.709e-010    -9.013    -9.013     0.000
K               1.893e-005
   K+                    1.893e-005  1.778e-005    -4.723    -4.750    -0.027
   KSO4-                 5.201e-011  4.888e-011   -10.284   -10.311    -0.027
Mg              7.571e-005
   Mg+2                  7.394e-005  5.810e-005    -4.131    -4.236    -0.105
   MgHCO3+               1.476e-006  1.387e-006    -5.831    -5.858    -0.027
   MgCO3                 2.714e-007  2.716e-007    -6.566    -6.566     0.000
   MgOH+                 1.149e-008  1.080e-008    -7.940    -7.967    -0.027
   MgSO4                 5.326e-009  5.330e-009    -8.274    -8.273     0.000
Mn(2)           1.552e-005
   Mn+2                  1.066e-005  8.316e-006    -4.972    -5.080    -0.108
   MnCO3                 3.234e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.610e-006  1.513e-006    -5.793    -5.820    -0.027



   MnOH+                 1.164e-008  1.094e-008    -7.934    -7.961    -0.027
   MnCl+                 3.343e-009  3.141e-009    -8.476    -8.503    -0.027
   MnSO4                 5.783e-010  5.787e-010    -9.238    -9.238     0.000
   MnCl2                 1.271e-013  1.272e-013   -12.896   -12.896     0.000
   Mn(OH)3-              1.880e-017  1.767e-017   -16.726   -16.753    -0.027
   MnCl3-                3.456e-018  3.247e-018   -17.461   -17.488    -0.027
Mn(3)           7.502e-036
   Mn+3                  7.502e-036  4.288e-036   -35.125   -35.368    -0.243
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -80.850   -80.958    -0.108
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.093   -95.120    -0.027
Na              2.176e-004
   Na+                   2.174e-004  2.044e-004    -3.663    -3.690    -0.027
   NaHCO3                2.344e-007  2.345e-007    -6.630    -6.630     0.000
   NaCO3-                1.984e-008  1.864e-008    -7.703    -7.730    -0.027
   NaSO4-                4.265e-010  4.008e-010    -9.370    -9.397    -0.027
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.355   -74.354     0.000
S(-2)           2.078e-004
   HS-                   1.450e-004  1.363e-004    -3.838    -3.865    -0.027
   H2S                   2.327e-005  2.329e-005    -4.633    -4.633     0.000
   Fe(HS)2               7.747e-006  7.753e-006    -5.111    -5.111     0.000
   S5-2                  2.206e-006  1.773e-006    -5.656    -5.751    -0.095
   S4-2                  1.296e-006  1.034e-006    -5.887    -5.985    -0.098
   S6-2                  1.134e-006  9.175e-007    -5.945    -6.037    -0.092
   AsS(OH)(HS)-          3.072e-007  2.887e-007    -6.513    -6.540    -0.027
   Fe(HS)3-              1.225e-007  1.151e-007    -6.912    -6.939    -0.027
   S-2                   1.080e-009  8.426e-010    -8.966    -9.074    -0.108
   S3-2                  4.600e-010  3.644e-010    -9.337    -9.438    -0.101
   S2-2                  2.626e-011  2.068e-011   -10.581   -10.684    -0.104
   As3S4(HS)2-           1.550e-017  1.456e-017   -16.810   -16.837    -0.027
S(6)            5.593e-007
   SO4-2                 5.000e-007  3.913e-007    -6.301    -6.407    -0.106
   CaSO4                 5.276e-008  5.280e-008    -7.278    -7.277     0.000
   MgSO4                 5.326e-009  5.330e-009    -8.274    -8.273     0.000
   MnSO4                 5.783e-010  5.787e-010    -9.238    -9.238     0.000
   NaSO4-                4.265e-010  4.008e-010    -9.370    -9.397    -0.027
   BaSO4                 8.150e-011  8.156e-011   -10.089   -10.089     0.000
   KSO4-                 5.201e-011  4.888e-011   -10.284   -10.311    -0.027
   FeSO4                 3.256e-011  3.258e-011   -10.487   -10.487     0.000
   HSO4-                 7.911e-013  7.434e-013   -12.102   -12.129    -0.027
   CaHSO4+               6.431e-015  6.044e-015   -14.192   -14.219    -0.027
   FeHSO4+               4.453e-018  4.185e-018   -17.351   -17.378    -0.027
   FeSO4+                3.406e-027  3.201e-027   -26.468   -26.495    -0.027
   Fe(SO4)2-             2.916e-032  2.741e-032   -31.535   -31.562    -0.027
   FeHSO4+2              2.148e-034  1.675e-034   -33.668   -33.776    -0.108

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite         -7.96    1.64    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.48  -45.25    8.23  As2O5
As2S3(am)        -8.10  -53.00  -44.90  As2S3
As_native        -5.40  -17.93  -12.53  As
Ba3(AsO4)2      -10.25  -60.36  -50.11  Ba3(AsO4)2
Barite           -2.82  -12.79   -9.97  BaSO4
Birnessite      -27.40   16.20   43.60  MnO2
Bixbyite        -23.87  -24.48   -0.61  Mn2O3
Brucite          -5.66   11.18   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -31.82  -50.72  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.25   -3.11   -2.86  CH4



Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -2.58   -4.05   -1.47  CO2
Dolomite         -0.94  -18.03  -17.09  CaMg(CO3)2
Dolomite(d)      -1.49  -18.03  -16.54  CaMg(CO3)2
Epsomite         -8.50  -10.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.48   -4.52   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.13    7.09   20.22  Fe3(OH)8
FeS(ppt)          1.43   -2.49   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          5.83  -39.21  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.86   -9.01   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.64   -4.63   -1.00  H2S
Halite           -9.30   -7.72    1.58  NaCl
Hausmannite     -24.15   36.88   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.15  -37.12  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.24  -27.00   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.42  -44.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.48  -43.69   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.35  -42.63   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.26  -46.65   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.16   -2.49   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.52   -9.55   -8.03  MgCO3
Magnetite         3.35    7.09    3.74  Fe3O4
Manganite       -12.07   13.27   25.34  MnOOH
Melanterite     -10.53  -12.74   -2.21  FeSO4:7H2O
Mirabilite      -12.67  -13.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.25  -89.96   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -27.75  -56.46  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.86  -13.15    2.71  MnCl2:4H2O
MnS(Green)       -5.04   -1.24    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.83   -6.38   -0.55  NaHCO3
Natron          -11.38  -12.69   -1.31  Na2CO3:10H2O
Nesquehonite     -3.92   -9.55   -5.62  MgCO3:3H2O
Nsutite         -26.36   16.20   42.56  MnO2
O2(g)           -71.46  -74.35   -2.89  O2
Orpiment         -6.70  -53.00  -46.30  As2S3
Portlandite     -10.55   12.25   22.80  Ca(OH)2
Pyrite           10.28   -8.20  -18.48  FeS2
Pyrochroite      -4.86   10.34   15.20  Mn(OH)2
Pyrolusite      -25.18   16.20   41.38  MnO2
Realgar          -3.70  -23.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.49  -44.73  -20.25  FeAsO4:2H2O
Siderite         -0.75  -11.64  -10.89  FeCO3
Siderite(d)(3)   -1.19  -11.64  -10.45  FeCO3
Sulfur           -3.60  -18.63  -15.03  S
Thenardite      -13.61  -13.79   -0.18  Na2SO4
Thermonatrite   -12.81  -12.69    0.13  Na2CO3:H2O
Trona           -18.27  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.13  -11.69   -8.56  BaCO3

Reaction step 12.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 2.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.48   16.13   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.919e-002 -8.070e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.059e-002 -1.357e-005
Manganite          -12.15   13.19   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.327e-004  4.327e-004
Siderite(d)(3)      -1.11  -11.56  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.16  -11.72   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.483e-005  Surface charge, eq

Hfo_s         
 5.293e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.643e-006       0.688  3.643e-006      -5.439
Hfo_sOHCa+2      1.544e-006       0.292  1.544e-006      -5.811
Hfo_sOFe+        6.945e-008       0.013  6.945e-008      -7.158
Hfo_sOH          2.291e-008       0.004  2.291e-008      -7.640
Hfo_sOH2+        9.931e-009       0.002  9.931e-009      -8.003
Hfo_sOHBa+2      2.726e-009       0.001  2.726e-009      -8.565
Hfo_sO-          1.211e-009       0.000  1.211e-009      -8.917

Hfo           
 8.483e-005  Surface charge, eq

Hfo_w         
 2.117e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.205e-004       0.569  1.205e-004      -3.919
Hfo_wOH2+        5.225e-005       0.247  5.225e-005      -4.282
Hfo_wOMn+        1.523e-005       0.072  1.523e-005      -4.817
Hfo_wOMg+        7.975e-006       0.038  7.975e-006      -5.098
Hfo_wO-          6.370e-006       0.030  6.370e-006      -5.196
Hfo_wOCa+        5.530e-006       0.026  5.530e-006      -5.257
Hfo_wOFe+        3.410e-006       0.016  3.410e-006      -5.467
Hfo_wOFeOH       4.128e-007       0.002  4.128e-007      -6.384
Hfo_wH2AsO3      2.087e-008       0.000  2.087e-008      -7.680
Hfo_wOHSO4-2     2.687e-010       0.000  2.687e-010      -9.571
Hfo_wOBa+        1.411e-010       0.000  1.411e-010      -9.850
Hfo_wSO4-        5.839e-011       0.000  5.839e-011     -10.234
Hfo_wOHAsO4-3    7.233e-015       0.000  7.233e-015     -14.141
Hfo_wHAsO4-      3.043e-017       0.000  3.043e-017     -16.517
Hfo_wH2AsO4      4.269e-019       0.000  4.269e-019     -18.370

Mno           



-5.886e-030  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.468e-029       0.000  2.468e-029     -28.608
Mno_O3-2         2.940e-030       0.000  2.940e-030     -29.532
Mno_O3Ca         1.531e-030       0.000  1.531e-030     -29.815
Mno_O3HMn+       7.536e-032       0.000  7.536e-032     -31.123
Mno_O3Na-        6.357e-032       0.000  6.357e-032     -31.197
Mno_O3Mg         4.722e-032       0.000  4.722e-032     -31.326
Mno_O3H-         2.250e-032       0.000  2.250e-032     -31.648
Mno_O3Ba         1.839e-032       0.000  1.839e-032     -31.735
Mno_O3HCa+       4.079e-033       0.000  4.080e-033     -32.389
Mno_O3HBa+       8.763e-035       0.000  8.763e-035     -34.057
Mno_O3HMg+       8.519e-035       0.000  8.519e-035     -34.070
Mno_O3HNa        4.540e-035       0.000  4.540e-035     -34.343
Mno_O3H2         1.293e-037       0.000  1.293e-037     -36.888
Mno_O3H3+        1.989e-043       0.000  1.989e-043     -42.701
Mno_O3H3Cl       5.071e-046       0.000  5.071e-046     -45.295

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.101e-007  3.101e-007
Ba               5.430e-007  5.430e-007
C                3.341e-003  3.341e-003
Ca               9.544e-004  9.544e-004
Cl               9.873e-005  9.873e-005
Fe               1.063e-005  1.063e-005
K                1.893e-005  1.893e-005
Mg               7.689e-005  7.689e-005
Mn               1.655e-005  1.655e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.653      Charge balance
                                       pe  =  -4.718      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.460e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.540e-003
                       Total CO2 (mol/kg)  =  2.464e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.855e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.86
                               Iterations  =  27
                                  Total H  = 1.110178e+002
                                  Total O  = 5.551317e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.800e-007  4.503e-007    -6.319    -6.347    -0.028
   H+                    2.358e-008  2.223e-008    -7.628    -7.653    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.101e-007
   AsS(OH)(HS)-          3.094e-007  2.902e-007    -6.510    -6.537    -0.028
   H3AsO3                6.731e-010  6.736e-010    -9.172    -9.172     0.000
   H2AsO3-               2.287e-011  2.145e-011   -10.641   -10.669    -0.028
   As3S4(HS)2-           2.042e-017  1.915e-017   -16.690   -16.718    -0.028



   H4AsO3+               7.910e-018  7.420e-018   -17.102   -17.130    -0.028
   HAsO3-2               2.486e-018  1.925e-018   -17.604   -17.716    -0.111
   AsO3-3                3.072e-026  1.728e-026   -25.513   -25.762    -0.250
As(5)           2.561e-017
   HAsO4-2               2.024e-017  1.567e-017   -16.694   -16.805    -0.111
   H2AsO4-               5.369e-018  5.037e-018   -17.270   -17.298    -0.028
   AsO4-3                2.806e-021  1.578e-021   -20.552   -20.802    -0.250
   H3AsO4                2.232e-023  2.234e-023   -22.651   -22.651     0.000
Ba              5.430e-007
   Ba+2                  5.328e-007  4.125e-007    -6.273    -6.385    -0.111
   BaHCO3+               9.167e-009  8.600e-009    -8.038    -8.066    -0.028
   BaCO3                 9.769e-010  9.777e-010    -9.010    -9.010     0.000
   BaSO4                 7.470e-011  7.476e-011   -10.127   -10.126     0.000
   BaOH+                 6.702e-013  6.287e-013   -12.174   -12.202    -0.028
C(-4)           8.776e-004
   CH4                   8.776e-004  8.783e-004    -3.057    -3.056     0.000
C(4)            2.464e-003
   HCO3-                 2.315e-003  2.175e-003    -2.635    -2.663    -0.027
   CO2                   1.086e-004  1.087e-004    -3.964    -3.964     0.000
   CaHCO3+               2.135e-005  2.003e-005    -4.671    -4.698    -0.028
   CO3-2                 5.890e-006  4.587e-006    -5.230    -5.338    -0.109
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.835e-006  1.721e-006    -5.736    -5.764    -0.028
   MgHCO3+               1.588e-006  1.490e-006    -5.799    -5.827    -0.028
   MgCO3                 2.561e-007  2.563e-007    -6.592    -6.591     0.000
   NaHCO3                2.493e-007  2.495e-007    -6.603    -6.603     0.000
   FeHCO3+               1.393e-007  1.306e-007    -6.856    -6.884    -0.028
   FeCO3                 6.605e-008  6.610e-008    -7.180    -7.180     0.000
   NaCO3-                1.858e-008  1.743e-008    -7.731    -7.759    -0.028
   BaHCO3+               9.167e-009  8.600e-009    -8.038    -8.066    -0.028
   BaCO3                 9.769e-010  9.777e-010    -9.010    -9.010     0.000
Ca              9.544e-004
   Ca+2                  9.275e-004  7.221e-004    -3.033    -3.141    -0.109
   CaHCO3+               2.135e-005  2.003e-005    -4.671    -4.698    -0.028
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.205e-008  5.209e-008    -7.284    -7.283     0.000
   CaOH+                 5.746e-009  5.390e-009    -8.241    -8.268    -0.028
   CaHSO4+               7.233e-015  6.785e-015   -14.141   -14.168    -0.028
Cl              9.873e-005
   Cl-                   9.873e-005  9.256e-005    -4.006    -4.034    -0.028
   MnCl+                 3.570e-009  3.348e-009    -8.447    -8.475    -0.028
   FeCl+                 8.181e-011  7.675e-011   -10.087   -10.115    -0.028
   MnCl2                 1.352e-013  1.353e-013   -12.869   -12.869     0.000
   MnCl3-                3.677e-018  3.449e-018   -17.435   -17.462    -0.028
   FeCl+2                3.967e-027  3.072e-027   -26.402   -26.513    -0.111
   FeCl2+                1.354e-030  1.270e-030   -29.868   -29.896    -0.028
   FeCl3                 1.175e-035  1.176e-035   -34.930   -34.930     0.000
Fe(2)           1.063e-005
   Fe(HS)2               9.496e-006  9.504e-006    -5.022    -5.022     0.000
   Fe+2                  7.757e-007  6.007e-007    -6.110    -6.221    -0.111
   Fe(HS)3-              1.470e-007  1.379e-007    -6.833    -6.860    -0.028
   FeHCO3+               1.393e-007  1.306e-007    -6.856    -6.884    -0.028
   FeCO3                 6.605e-008  6.610e-008    -7.180    -7.180     0.000
   FeOH+                 9.107e-009  8.543e-009    -8.041    -8.068    -0.028
   FeCl+                 8.181e-011  7.675e-011   -10.087   -10.115    -0.028
   FeSO4                 3.859e-011  3.862e-011   -10.414   -10.413     0.000
   Fe(OH)2               3.268e-012  3.271e-012   -11.486   -11.485     0.000
   Fe(OH)3-              5.826e-015  5.465e-015   -14.235   -14.262    -0.028
   FeHSO4+               6.016e-018  5.644e-018   -17.221   -17.248    -0.028
Fe(3)           3.379e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.067e-015  4.753e-015   -14.295   -14.323    -0.028
   Fe(OH)4-              1.204e-015  1.130e-015   -14.919   -14.947    -0.028
   FeOH+2                4.121e-019  3.191e-019   -18.385   -18.496    -0.111
   Fe+3                  1.954e-024  1.099e-024   -23.709   -23.959    -0.250
   FeSO4+                4.645e-027  4.357e-027   -26.333   -26.361    -0.028



   FeCl+2                3.967e-027  3.072e-027   -26.402   -26.513    -0.111
   FeCl2+                1.354e-030  1.270e-030   -29.868   -29.896    -0.028
   Fe(SO4)2-             3.674e-032  3.446e-032   -31.435   -31.463    -0.028
   FeHSO4+2              3.350e-034  2.594e-034   -33.475   -33.586    -0.111
   FeCl3                 1.175e-035  1.176e-035   -34.930   -34.930     0.000
   Fe2(OH)2+4            7.624e-036  2.741e-036   -35.118   -35.562    -0.444
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.871   -47.565    -0.694
H(0)            1.905e-009
   H2                    9.526e-010  9.533e-010    -9.021    -9.021     0.000
K               1.893e-005
   K+                    1.893e-005  1.774e-005    -4.723    -4.751    -0.028
   KSO4-                 4.806e-011  4.508e-011   -10.318   -10.346    -0.028
Mg              7.689e-005
   Mg+2                  7.503e-005  5.856e-005    -4.125    -4.232    -0.108
   MgHCO3+               1.588e-006  1.490e-006    -5.799    -5.827    -0.028
   MgCO3                 2.561e-007  2.563e-007    -6.592    -6.591     0.000
   MgOH+                 1.019e-008  9.563e-009    -7.992    -8.019    -0.028
   MgSO4                 4.959e-009  4.963e-009    -8.305    -8.304     0.000
Mn(2)           1.655e-005
   Mn+2                  1.147e-005  8.880e-006    -4.941    -5.052    -0.111
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               1.835e-006  1.721e-006    -5.736    -5.764    -0.028
   MnOH+                 1.094e-008  1.027e-008    -7.961    -7.989    -0.028
   MnCl+                 3.570e-009  3.348e-009    -8.447    -8.475    -0.028
   MnSO4                 5.705e-010  5.710e-010    -9.244    -9.243     0.000
   MnCl2                 1.352e-013  1.353e-013   -12.869   -12.869     0.000
   Mn(OH)3-              1.365e-017  1.281e-017   -16.865   -16.893    -0.028
   MnCl3-                3.677e-018  3.449e-018   -17.435   -17.462    -0.028
Mn(3)           9.347e-036
   Mn+3                  9.347e-036  5.257e-036   -35.029   -35.279    -0.250
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.027   -81.138    -0.111
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.212   -95.240    -0.028
Na              2.176e-004
   Na+                   2.174e-004  2.040e-004    -3.663    -3.690    -0.028
   NaHCO3                2.493e-007  2.495e-007    -6.603    -6.603     0.000
   NaCO3-                1.858e-008  1.743e-008    -7.731    -7.759    -0.028
   NaSO4-                3.941e-010  3.697e-010    -9.404    -9.432    -0.028
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.339   -74.339     0.000
S(-2)           2.078e-004
   HS-                   1.420e-004  1.332e-004    -3.848    -3.875    -0.028
   H2S                   2.588e-005  2.590e-005    -4.587    -4.587     0.000
   Fe(HS)2               9.496e-006  9.504e-006    -5.022    -5.022     0.000
   S5-2                  1.905e-006  1.523e-006    -5.720    -5.817    -0.097
   S4-2                  1.120e-006  8.885e-007    -5.951    -6.051    -0.100
   S6-2                  9.795e-007  7.882e-007    -6.009    -6.103    -0.094
   AsS(OH)(HS)-          3.094e-007  2.902e-007    -6.510    -6.537    -0.028
   Fe(HS)3-              1.470e-007  1.379e-007    -6.833    -6.860    -0.028
   S-2                   9.348e-010  7.239e-010    -9.029    -9.140    -0.111
   S3-2                  3.976e-010  3.131e-010    -9.401    -9.504    -0.104
   S2-2                  2.271e-011  1.777e-011   -10.644   -10.750    -0.106
   As3S4(HS)2-           2.042e-017  1.915e-017   -16.690   -16.718    -0.028
S(6)            5.233e-007
   SO4-2                 4.652e-007  3.616e-007    -6.332    -6.442    -0.109
   CaSO4                 5.205e-008  5.209e-008    -7.284    -7.283     0.000
   MgSO4                 4.959e-009  4.963e-009    -8.305    -8.304     0.000
   MnSO4                 5.705e-010  5.710e-010    -9.244    -9.243     0.000
   NaSO4-                3.941e-010  3.697e-010    -9.404    -9.432    -0.028
   BaSO4                 7.470e-011  7.476e-011   -10.127   -10.126     0.000
   KSO4-                 4.806e-011  4.508e-011   -10.318   -10.346    -0.028
   FeSO4                 3.859e-011  3.862e-011   -10.414   -10.413     0.000
   HSO4-                 8.331e-013  7.815e-013   -12.079   -12.107    -0.028
   CaHSO4+               7.233e-015  6.785e-015   -14.141   -14.168    -0.028
   FeHSO4+               6.016e-018  5.644e-018   -17.221   -17.248    -0.028
   FeSO4+                4.645e-027  4.357e-027   -26.333   -26.361    -0.028



   Fe(SO4)2-             3.674e-032  3.446e-032   -31.435   -31.463    -0.028
   FeHSO4+2              3.350e-034  2.594e-034   -33.475   -33.586    -0.111

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.22   -9.58   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.96  -18.34   -1.38  As2O3
Artinite         -8.10    1.50    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.53  -45.30    8.23  As2O5
As2S3(am)        -8.03  -52.93  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -10.65  -60.76  -50.11  Ba3(AsO4)2
Barite           -2.86  -12.83   -9.97  BaSO4
Birnessite      -27.48   16.13   43.60  MnO2
Bixbyite        -24.03  -24.64   -0.61  Mn2O3
Brucite          -5.77   11.07   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.12  -51.03  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.20   -3.06   -2.86  CH4
Claudetite      -17.00  -18.34   -1.34  As2O3
CO2(g)           -2.50   -3.96   -1.47  CO2
Dolomite         -0.96  -18.05  -17.09  CaMg(CO3)2
Dolomite(d)      -1.51  -18.05  -16.54  CaMg(CO3)2
Epsomite         -8.53  -10.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.47   -4.51   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.47   -2.44   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.01  -39.03  -45.03  Fe3S4
Gypsum           -5.00   -9.58   -4.58  CaSO4:2H2O
H2(g)            -5.87   -9.02   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.59   -4.59   -1.00  H2S
Halite           -9.31   -7.72    1.58  NaCl
Hausmannite     -24.40   36.63   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.22  -37.19  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.45  -27.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.31  -44.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.38  -43.59   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.25  -42.53   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -41.11  -46.50   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.20   -2.44   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.54   -9.57   -8.03  MgCO3
Magnetite         3.35    7.08    3.74  Fe3O4
Manganite       -12.15   13.19   25.34  MnOOH
Melanterite     -10.45  -12.66   -2.21  FeSO4:7H2O
Mirabilite      -12.71  -13.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.17  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.05  -56.76  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.83  -13.12    2.71  MnCl2:4H2O
MnS(Green)       -5.07   -1.27    3.80  MnS
MnSO4           -14.16  -11.49    2.67  MnSO4
Nahcolite        -5.80   -6.35   -0.55  NaHCO3
Natron          -11.41  -12.72   -1.31  Na2CO3:10H2O
Nesquehonite     -3.95   -9.57   -5.62  MgCO3:3H2O
Nsutite         -26.44   16.13   42.56  MnO2
O2(g)           -71.45  -74.34   -2.89  O2
Orpiment         -6.63  -52.93  -46.30  As2S3
Portlandite     -10.64   12.16   22.80  Ca(OH)2
Pyrite           10.38   -8.10  -18.48  FeS2
Pyrochroite      -4.95   10.25   15.20  Mn(OH)2



Pyrolusite      -25.25   16.13   41.38  MnO2
Realgar          -3.69  -23.64  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite         -0.67  -11.56  -10.89  FeCO3
Siderite(d)(3)   -1.11  -11.56  -10.45  FeCO3
Sulfur           -3.55  -18.58  -15.03  S
Thenardite      -13.64  -13.82   -0.18  Na2SO4
Thermonatrite   -12.84  -12.72    0.13  Na2CO3:H2O
Trona           -18.28  -19.07   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.16  -11.72   -8.56  BaCO3

Reaction step 13.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.54   16.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.913e-002 -8.726e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.597e-005
Manganite          -12.22   13.12   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.330e-004  4.330e-004
Siderite(d)(3)      -1.04  -11.49  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.19  -11.75   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 8.892e-005  Surface charge, eq

Hfo_s         
 5.292e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.504e-006       0.662  3.504e-006      -5.455
Hfo_sOHCa+2      1.670e-006       0.316  1.670e-006      -5.777
Hfo_sOFe+        7.896e-008       0.015  7.896e-008      -7.103
Hfo_sOH          2.335e-008       0.004  2.335e-008      -7.632
Hfo_sOH2+        1.139e-008       0.002  1.139e-008      -7.944
Hfo_sOHBa+2      2.758e-009       0.001  2.758e-009      -8.559
Hfo_sO-          1.097e-009       0.000  1.097e-009      -8.960

Hfo           
 8.892e-005  Surface charge, eq



Hfo_w         
 2.117e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.182e-004       0.558  1.182e-004      -3.927
Hfo_wOH2+        5.762e-005       0.272  5.762e-005      -4.239
Hfo_wOMn+        1.408e-005       0.067  1.408e-005      -4.851
Hfo_wOMg+        6.990e-006       0.033  6.990e-006      -5.156
Hfo_wO-          5.552e-006       0.026  5.552e-006      -5.256
Hfo_wOCa+        5.116e-006       0.024  5.116e-006      -5.291
Hfo_wOFe+        3.728e-006       0.018  3.728e-006      -5.428
Hfo_wOFeOH       4.013e-007       0.002  4.013e-007      -6.397
Hfo_wH2AsO3      1.926e-008       0.000  1.926e-008      -7.715
Hfo_wOHSO4-2     2.443e-010       0.000  2.443e-010      -9.612
Hfo_wOBa+        1.221e-010       0.000  1.221e-010      -9.913
Hfo_wSO4-        5.969e-011       0.000  5.969e-011     -10.224
Hfo_wOHAsO4-3    4.772e-015       0.000  4.772e-015     -14.321
Hfo_wHAsO4-      2.540e-017       0.000  2.540e-017     -16.595
Hfo_wH2AsO4      4.007e-019       0.000  4.007e-019     -18.397

Mno           
-4.031e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.797e-029       0.000  1.797e-029     -28.745
Mno_O3-2         2.017e-030       0.000  2.017e-030     -29.695
Mno_O3Ca         1.115e-030       0.000  1.115e-030     -29.953
Mno_O3HMn+       6.173e-032       0.000  6.173e-032     -31.209
Mno_O3Na-        4.355e-032       0.000  4.355e-032     -31.361
Mno_O3Mg         3.259e-032       0.000  3.259e-032     -31.487
Mno_O3H-         1.737e-032       0.000  1.737e-032     -31.760
Mno_O3Ba         1.253e-032       0.000  1.253e-032     -31.902
Mno_O3HCa+       3.342e-033       0.000  3.342e-033     -32.476
Mno_O3HBa+       6.714e-035       0.000  6.714e-035     -34.173
Mno_O3HMg+       6.613e-035       0.000  6.613e-035     -34.180
Mno_O3HNa        3.498e-035       0.000  3.498e-035     -34.456
Mno_O3H2         1.123e-037       0.000  1.123e-037     -36.950
Mno_O3H3+        1.943e-043       0.000  1.943e-043     -42.712
Mno_O3H3Cl       4.944e-046       0.000  4.944e-046     -45.306

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.117e-007  3.117e-007
Ba               5.430e-007  5.430e-007
C                3.607e-003  3.607e-003
Ca               1.020e-003  1.020e-003
Cl               9.873e-005  9.873e-005
Fe               1.272e-005  1.272e-005
K                1.893e-005  1.893e-005
Mg               7.787e-005  7.787e-005
Mn               1.757e-005  1.757e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.602      Charge balance
                                       pe  =  -4.663      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.660e-003
                       Mass of water (kg)  =  1.000e+000



                 Total alkalinity (eq/kg)  =  2.684e-003
                       Total CO2 (mol/kg)  =  2.630e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.895e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.63
                               Iterations  =  28
                                  Total H  = 1.110182e+002
                                  Total O  = 5.551357e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   4.275e-007  4.003e-007    -6.369    -6.398    -0.028
   H+                    2.656e-008  2.501e-008    -7.576    -7.602    -0.026
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.117e-007
   AsS(OH)(HS)-          3.110e-007  2.913e-007    -6.507    -6.536    -0.028
   H3AsO3                6.335e-010  6.340e-010    -9.198    -9.198     0.000
   H2AsO3-               1.917e-011  1.795e-011   -10.717   -10.746    -0.028
   As3S4(HS)2-           2.616e-017  2.450e-017   -16.582   -16.611    -0.028
   H4AsO3+               8.388e-018  7.855e-018   -17.076   -17.105    -0.028
   HAsO3-2               1.862e-018  1.432e-018   -17.730   -17.844    -0.114
   AsO3-3                2.063e-026  1.143e-026   -25.686   -25.942    -0.256
As(5)           2.000e-017
   HAsO4-2               1.542e-017  1.186e-017   -16.812   -16.926    -0.114
   H2AsO4-               4.579e-018  4.288e-018   -17.339   -17.368    -0.028
   AsO4-3                1.917e-021  1.062e-021   -20.717   -20.974    -0.256
   H3AsO4                2.138e-023  2.139e-023   -22.670   -22.670     0.000
Ba              5.430e-007
   Ba+2                  5.323e-007  4.095e-007    -6.274    -6.388    -0.114
   BaHCO3+               9.660e-009  9.046e-009    -8.015    -8.044    -0.028
   BaCO3                 9.136e-010  9.144e-010    -9.039    -9.039     0.000
   BaSO4                 6.873e-011  6.879e-011   -10.163   -10.162     0.000
   BaOH+                 5.924e-013  5.548e-013   -12.227   -12.256    -0.028
C(-4)           9.767e-004
   CH4                   9.767e-004  9.775e-004    -3.010    -3.010     0.000
C(4)            2.630e-003
   HCO3-                 2.457e-003  2.305e-003    -2.610    -2.637    -0.028
   CO2                   1.295e-004  1.296e-004    -3.888    -3.887     0.000
   CaHCO3+               2.406e-005  2.253e-005    -4.619    -4.647    -0.028
   CO3-2                 5.585e-006  4.323e-006    -5.253    -5.364    -0.111
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.067e-006  1.936e-006    -5.685    -5.713    -0.028
   MgHCO3+               1.696e-006  1.588e-006    -5.771    -5.799    -0.028
   NaHCO3                2.637e-007  2.639e-007    -6.579    -6.578     0.000
   MgCO3                 2.427e-007  2.429e-007    -6.615    -6.615     0.000
   FeHCO3+               1.854e-007  1.737e-007    -6.732    -6.760    -0.028
   FeCO3                 7.806e-008  7.813e-008    -7.108    -7.107     0.000
   NaCO3-                1.750e-008  1.639e-008    -7.757    -7.785    -0.028
   BaHCO3+               9.660e-009  9.046e-009    -8.015    -8.044    -0.028
   BaCO3                 9.136e-010  9.144e-010    -9.039    -9.039     0.000
Ca              1.020e-003
   Ca+2                  9.907e-004  7.663e-004    -3.004    -3.116    -0.112
   CaHCO3+               2.406e-005  2.253e-005    -4.619    -4.647    -0.028
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.121e-008  5.126e-008    -7.291    -7.290     0.000
   CaOH+                 5.430e-009  5.086e-009    -8.265    -8.294    -0.028
   CaHSO4+               8.018e-015  7.509e-015   -14.096   -14.124    -0.028
Cl              9.873e-005
   Cl-                   9.873e-005  9.240e-005    -4.006    -4.034    -0.029
   MnCl+                 3.788e-009  3.548e-009    -8.422    -8.450    -0.028
   FeCl+                 1.026e-010  9.610e-011    -9.989   -10.017    -0.028
   MnCl2                 1.430e-013  1.431e-013   -12.845   -12.844     0.000
   MnCl3-                3.888e-018  3.641e-018   -17.410   -17.439    -0.028



   FeCl+2                5.673e-027  4.364e-027   -26.246   -26.360    -0.114
   FeCl2+                1.923e-030  1.801e-030   -29.716   -29.744    -0.028
   FeCl3                 1.663e-035  1.664e-035   -34.779   -34.779     0.000
Fe(2)           1.272e-005
   Fe(HS)2               1.129e-005  1.130e-005    -4.947    -4.947     0.000
   Fe+2                  9.796e-007  7.534e-007    -6.009    -6.123    -0.114
   FeHCO3+               1.854e-007  1.737e-007    -6.732    -6.760    -0.028
   Fe(HS)3-              1.705e-007  1.596e-007    -6.768    -6.797    -0.028
   FeCO3                 7.806e-008  7.813e-008    -7.108    -7.107     0.000
   FeOH+                 1.017e-008  9.527e-009    -7.993    -8.021    -0.028
   FeCl+                 1.026e-010  9.610e-011    -9.989   -10.017    -0.028
   FeSO4                 4.488e-011  4.491e-011   -10.348   -10.348     0.000
   Fe(OH)2               3.240e-012  3.243e-012   -11.489   -11.489     0.000
   Fe(OH)3-              5.144e-015  4.817e-015   -14.289   -14.317    -0.028
   FeHSO4+               7.883e-018  7.382e-018   -17.103   -17.132    -0.028
Fe(3)           3.430e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              5.709e-015  5.346e-015   -14.243   -14.272    -0.028
   Fe(OH)4-              1.072e-015  1.004e-015   -14.970   -14.998    -0.028
   FeOH+2                5.249e-019  4.038e-019   -18.280   -18.394    -0.114
   Fe+3                  2.823e-024  1.564e-024   -23.549   -23.806    -0.256
   FeSO4+                6.138e-027  5.748e-027   -26.212   -26.240    -0.028
   FeCl+2                5.673e-027  4.364e-027   -26.246   -26.360    -0.114
   FeCl2+                1.923e-030  1.801e-030   -29.716   -29.744    -0.028
   Fe(SO4)2-             4.501e-032  4.216e-032   -31.347   -31.375    -0.028
   FeHSO4+2              5.004e-034  3.849e-034   -33.301   -33.415    -0.114
   FeCl3                 1.663e-035  1.664e-035   -34.779   -34.779     0.000
   Fe2(OH)2+4            1.254e-035  4.388e-036   -34.902   -35.358    -0.456
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.597   -47.310    -0.712
H(0)            1.873e-009
   H2                    9.363e-010  9.371e-010    -9.029    -9.028     0.000
K               1.893e-005
   K+                    1.893e-005  1.771e-005    -4.723    -4.752    -0.029
   KSO4-                 4.455e-011  4.172e-011   -10.351   -10.380    -0.028
Mg              7.787e-005
   Mg+2                  7.592e-005  5.888e-005    -4.120    -4.230    -0.110
   MgHCO3+               1.696e-006  1.588e-006    -5.771    -5.799    -0.028
   MgCO3                 2.427e-007  2.429e-007    -6.615    -6.615     0.000
   MgOH+                 9.129e-009  8.549e-009    -8.040    -8.068    -0.028
   MgSO4                 4.623e-009  4.627e-009    -8.335    -8.335     0.000
Mn(2)           1.757e-005
   Mn+2                  1.225e-005  9.424e-006    -4.912    -5.026    -0.114
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.067e-006  1.936e-006    -5.685    -5.713    -0.028
   MnOH+                 1.034e-008  9.687e-009    -7.985    -8.014    -0.028
   MnCl+                 3.788e-009  3.548e-009    -8.422    -8.450    -0.028
   MnSO4                 5.613e-010  5.618e-010    -9.251    -9.250     0.000
   MnCl2                 1.430e-013  1.431e-013   -12.845   -12.844     0.000
   Mn(OH)3-              1.020e-017  9.550e-018   -16.991   -17.020    -0.028
   MnCl3-                3.888e-018  3.641e-018   -17.410   -17.439    -0.028
Mn(3)           1.142e-035
   Mn+3                  1.142e-035  6.330e-036   -34.942   -35.199    -0.256
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.188   -81.302    -0.114
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.320   -95.349    -0.028
Na              2.176e-004
   Na+                   2.173e-004  2.036e-004    -3.663    -3.691    -0.028
   NaHCO3                2.637e-007  2.639e-007    -6.579    -6.578     0.000
   NaCO3-                1.750e-008  1.639e-008    -7.757    -7.785    -0.028
   NaSO4-                3.653e-010  3.421e-010    -9.437    -9.466    -0.028
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.324   -74.324     0.000
S(-2)           2.079e-004
   HS-                   1.385e-004  1.297e-004    -3.858    -3.887    -0.028
   H2S                   2.834e-005  2.836e-005    -4.548    -4.547     0.000
   Fe(HS)2               1.129e-005  1.130e-005    -4.947    -4.947     0.000



   S5-2                  1.658e-006  1.318e-006    -5.780    -5.880    -0.100
   S4-2                  9.746e-007  7.691e-007    -6.011    -6.114    -0.103
   S6-2                  8.520e-007  6.823e-007    -6.070    -6.166    -0.096
   AsS(OH)(HS)-          3.110e-007  2.913e-007    -6.507    -6.536    -0.028
   Fe(HS)3-              1.705e-007  1.596e-007    -6.768    -6.797    -0.028
   S-2                   8.146e-010  6.266e-010    -9.089    -9.203    -0.114
   S3-2                  3.462e-010  2.710e-010    -9.461    -9.567    -0.106
   S2-2                  1.978e-011  1.538e-011   -10.704   -10.813    -0.109
   As3S4(HS)2-           2.616e-017  2.450e-017   -16.582   -16.611    -0.028
S(6)            4.910e-007
   SO4-2                 4.341e-007  3.352e-007    -6.362    -6.475    -0.112
   CaSO4                 5.121e-008  5.126e-008    -7.291    -7.290     0.000
   MgSO4                 4.623e-009  4.627e-009    -8.335    -8.335     0.000
   MnSO4                 5.613e-010  5.618e-010    -9.251    -9.250     0.000
   NaSO4-                3.653e-010  3.421e-010    -9.437    -9.466    -0.028
   BaSO4                 6.873e-011  6.879e-011   -10.163   -10.162     0.000
   FeSO4                 4.488e-011  4.491e-011   -10.348   -10.348     0.000
   KSO4-                 4.455e-011  4.172e-011   -10.351   -10.380    -0.028
   HSO4-                 8.702e-013  8.150e-013   -12.060   -12.089    -0.028
   CaHSO4+               8.018e-015  7.509e-015   -14.096   -14.124    -0.028
   FeHSO4+               7.883e-018  7.382e-018   -17.103   -17.132    -0.028
   FeSO4+                6.138e-027  5.748e-027   -26.212   -26.240    -0.028
   Fe(SO4)2-             4.501e-032  4.216e-032   -31.347   -31.375    -0.028
   FeHSO4+2              5.004e-034  3.849e-034   -33.301   -33.415    -0.114

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.23   -9.59   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.02  -18.40   -1.38  As2O3
Artinite         -8.22    1.38    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.57  -45.34    8.23  As2O5
As2S3(am)        -7.96  -52.86  -44.90  As2S3
As_native        -5.48  -18.02  -12.53  As
Ba3(AsO4)2      -11.00  -61.11  -50.11  Ba3(AsO4)2
Barite           -2.89  -12.86   -9.97  BaSO4
Birnessite      -27.54   16.06   43.60  MnO2
Bixbyite        -24.17  -24.79   -0.61  Mn2O3
Brucite          -5.87   10.97   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.39  -51.29  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.15   -3.01   -2.86  CH4
Claudetite      -17.06  -18.40   -1.34  As2O3
CO2(g)           -2.42   -3.89   -1.47  CO2
Dolomite         -0.98  -18.07  -17.09  CaMg(CO3)2
Dolomite(d)      -1.53  -18.07  -16.54  CaMg(CO3)2
Epsomite         -8.56  -10.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.45   -4.49   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.51   -2.41   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.16  -38.87  -45.03  Fe3S4
Gypsum           -5.01   -9.59   -4.58  CaSO4:2H2O
H2(g)            -5.88   -9.03   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.55   -4.55   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.62   36.41   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.29  -37.26  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.64  -27.40   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.22  -44.05   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.30  -43.51   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.17  -42.45   -5.28  NaFe3(SO4)2(OH)6



JarositeH       -40.97  -46.36   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.24   -2.41   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.57   -9.59   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -12.22   13.12   25.34  MnOOH
Melanterite     -10.39  -12.60   -2.21  FeSO4:7H2O
Mirabilite      -12.74  -13.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.11  -89.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.32  -57.03  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.80  -13.09    2.71  MnCl2:4H2O
MnS(Green)       -5.11   -1.31    3.80  MnS
MnSO4           -14.17  -11.50    2.67  MnSO4
Nahcolite        -5.78   -6.33   -0.55  NaHCO3
Natron          -11.44  -12.75   -1.31  Na2CO3:10H2O
Nesquehonite     -3.97   -9.59   -5.62  MgCO3:3H2O
Nsutite         -26.51   16.06   42.56  MnO2
O2(g)           -71.43  -74.32   -2.89  O2
Orpiment         -6.56  -52.86  -46.30  As2S3
Portlandite     -10.71   12.09   22.80  Ca(OH)2
Pyrite           10.46   -8.02  -18.48  FeS2
Pyrochroite      -5.02   10.18   15.20  Mn(OH)2
Pyrolusite      -25.32   16.06   41.38  MnO2
Realgar          -3.68  -23.63  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.60  -11.49  -10.89  FeCO3
Siderite(d)(3)   -1.04  -11.49  -10.45  FeCO3
Sulfur           -3.50  -18.53  -15.03  S
Thenardite      -13.68  -13.86   -0.18  Na2SO4
Thermonatrite   -12.87  -12.75    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.19  -11.75   -8.56  BaCO3

Reaction step 14.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.61   15.99   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.906e-002 -9.367e-004
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -1.840e-005
Manganite          -12.29   13.05   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.332e-004  4.332e-004



Siderite(d)(3)      -0.97  -11.42  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.22  -11.78   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.294e-005  Surface charge, eq

Hfo_s         
 5.291e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.372e-006       0.637  3.372e-006      -5.472
Hfo_sOHCa+2      1.790e-006       0.338  1.790e-006      -5.747
Hfo_sOFe+        8.856e-008       0.017  8.856e-008      -7.053
Hfo_sOH          2.371e-008       0.004  2.371e-008      -7.625
Hfo_sOH2+        1.288e-008       0.002  1.288e-008      -7.890
Hfo_sOHBa+2      2.780e-009       0.001  2.780e-009      -8.556
Hfo_sO-          1.000e-009       0.000  1.000e-009      -9.000

Hfo           
 9.294e-005  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.156e-004       0.546  1.156e-004      -3.937
Hfo_wOH2+        6.277e-005       0.297  6.277e-005      -4.202
Hfo_wOMn+        1.306e-005       0.062  1.306e-005      -4.884
Hfo_wOMg+        6.161e-006       0.029  6.161e-006      -5.210
Hfo_wO-          4.876e-006       0.023  4.876e-006      -5.312
Hfo_wOCa+        4.743e-006       0.022  4.743e-006      -5.324
Hfo_wOFe+        4.029e-006       0.019  4.029e-006      -5.395
Hfo_wOFeOH       3.893e-007       0.002  3.894e-007      -6.410
Hfo_wH2AsO3      1.799e-008       0.000  1.799e-008      -7.745
Hfo_wOHSO4-2     2.221e-010       0.000  2.221e-010      -9.653
Hfo_wOBa+        1.065e-010       0.000  1.065e-010      -9.973
Hfo_wSO4-        6.047e-011       0.000  6.047e-011     -10.218
Hfo_wOHAsO4-3    3.278e-015       0.000  3.278e-015     -14.484
Hfo_wHAsO4-      2.164e-017       0.000  2.164e-017     -16.665
Hfo_wH2AsO4      3.803e-019       0.000  3.803e-019     -18.420

Mno           
-6.605e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.117e-029       0.000  3.117e-029     -28.506
Mno_O3-2         3.314e-030       0.000  3.314e-030     -29.480
Mno_O3Ca         1.934e-030       0.000  1.934e-030     -29.714
Mno_O3HMn+       1.192e-031       0.000  1.192e-031     -30.924
Mno_O3Na-        7.142e-032       0.000  7.142e-032     -31.146
Mno_O3Mg         5.373e-032       0.000  5.373e-032     -31.270
Mno_O3H-         3.178e-032       0.000  3.178e-032     -31.498
Mno_O3Ba         2.043e-032       0.000  2.043e-032     -31.690
Mno_O3HCa+       6.455e-033       0.000  6.455e-033     -32.190
Mno_O3HBa+       1.220e-034       0.000  1.220e-034     -33.914
Mno_O3HMg+       1.214e-034       0.000  1.214e-034     -33.916
Mno_O3HNa        6.390e-035       0.000  6.390e-035     -34.194
Mno_O3H2         2.288e-037       0.000  2.288e-037     -36.640
Mno_O3H3+        4.409e-043       0.000  4.410e-043     -42.356
Mno_O3H3Cl       1.120e-045       0.000  1.120e-045     -44.951

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.130e-007  3.130e-007
Ba               5.430e-007  5.430e-007
C                3.871e-003  3.870e-003
Ca               1.085e-003  1.085e-003
Cl               9.873e-005  9.873e-005
Fe               1.485e-005  1.485e-005
K                1.893e-005  1.893e-005
Mg               7.870e-005  7.870e-005
Mn               1.857e-005  1.857e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.555      Charge balance
                                       pe  =  -4.613      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  3.854e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.825e-003
                       Total CO2 (mol/kg)  =  2.795e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.936e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.43
                               Iterations  =  36
                                  Total H  = 1.110186e+002
                                  Total O  = 5.551397e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.844e-007  3.594e-007    -6.415    -6.444    -0.029
   H+                    2.962e-008  2.785e-008    -7.528    -7.555    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.130e-007
   AsS(OH)(HS)-          3.123e-007  2.920e-007    -6.505    -6.535    -0.029
   H3AsO3                6.049e-010  6.054e-010    -9.218    -9.218     0.000
   H2AsO3-               1.646e-011  1.539e-011   -10.784   -10.813    -0.029
   As3S4(HS)2-           3.276e-017  3.063e-017   -16.485   -16.514    -0.029
   H4AsO3+               8.935e-018  8.354e-018   -17.049   -17.078    -0.029
   HAsO3-2               1.442e-018  1.102e-018   -17.841   -17.958    -0.117
   AsO3-3                1.446e-026  7.897e-027   -25.840   -26.103    -0.263
As(5)           1.614e-017
   HAsO4-2               1.214e-017  9.279e-018   -16.916   -17.032    -0.117
   H2AsO4-               3.995e-018  3.736e-018   -17.398   -17.428    -0.029
   AsO4-3                1.365e-021  7.458e-022   -20.865   -21.127    -0.263
   H3AsO4                2.074e-023  2.076e-023   -22.683   -22.683     0.000
Ba              5.430e-007
   Ba+2                  5.319e-007  4.065e-007    -6.274    -6.391    -0.117
   BaHCO3+               1.013e-008  9.476e-009    -7.994    -8.023    -0.029
   BaCO3                 8.592e-010  8.599e-010    -9.066    -9.066     0.000
   BaSO4                 6.345e-011  6.351e-011   -10.198   -10.197     0.000
   BaOH+                 5.289e-013  4.946e-013   -12.277   -12.306    -0.029
C(-4)           1.076e-003
   CH4                   1.076e-003  1.077e-003    -2.968    -2.968     0.000
C(4)            2.795e-003
   HCO3-                 2.597e-003  2.432e-003    -2.586    -2.614    -0.028
   CO2                   1.522e-004  1.523e-004    -3.818    -3.817     0.000
   CaHCO3+               2.684e-005  2.509e-005    -4.571    -4.600    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.323e-006  4.094e-006    -5.274    -5.388    -0.114
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000



   MnHCO3+               2.306e-006  2.156e-006    -5.637    -5.666    -0.029
   MgHCO3+               1.799e-006  1.682e-006    -5.745    -5.774    -0.029
   NaHCO3                2.778e-007  2.780e-007    -6.556    -6.556     0.000
   FeHCO3+               2.411e-007  2.255e-007    -6.618    -6.647    -0.029
   MgCO3                 2.307e-007  2.309e-007    -6.637    -6.637     0.000
   FeCO3                 9.099e-008  9.107e-008    -7.041    -7.041     0.000
   NaCO3-                1.658e-008  1.550e-008    -7.780    -7.810    -0.029
   BaHCO3+               1.013e-008  9.476e-009    -7.994    -8.023    -0.029
   BaCO3                 8.592e-010  8.599e-010    -9.066    -9.066     0.000
Ca              1.085e-003
   Ca+2                  1.052e-003  8.091e-004    -2.978    -3.092    -0.114
   CaHCO3+               2.684e-005  2.509e-005    -4.571    -4.600    -0.029
   CaCO3                 5.545e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 5.027e-008  5.032e-008    -7.299    -7.298     0.000
   CaOH+                 5.155e-009  4.820e-009    -8.288    -8.317    -0.029
   CaHSO4+               8.781e-015  8.210e-015   -14.056   -14.086    -0.029
Cl              9.873e-005
   Cl-                   9.873e-005  9.225e-005    -4.006    -4.035    -0.029
   MnCl+                 3.999e-009  3.739e-009    -8.398    -8.427    -0.029
   FeCl+                 1.263e-010  1.181e-010    -9.899    -9.928    -0.029
   MnCl2                 1.504e-013  1.506e-013   -12.823   -12.822     0.000
   MnCl3-                4.092e-018  3.826e-018   -17.388   -17.417    -0.029
   FeCl+2                7.877e-027  6.020e-027   -26.104   -26.220    -0.117
   FeCl2+                2.653e-030  2.481e-030   -29.576   -29.605    -0.029
   FeCl3                 2.287e-035  2.289e-035   -34.641   -34.640     0.000
Fe(2)           1.485e-005
   Fe(HS)2               1.310e-005  1.311e-005    -4.883    -4.882     0.000
   Fe+2                  1.213e-006  9.272e-007    -5.916    -6.033    -0.117
   FeHCO3+               2.411e-007  2.255e-007    -6.618    -6.647    -0.029
   Fe(HS)3-              1.923e-007  1.798e-007    -6.716    -6.745    -0.029
   FeCO3                 9.099e-008  9.107e-008    -7.041    -7.041     0.000
   FeOH+                 1.126e-008  1.053e-008    -7.949    -7.978    -0.029
   FeCl+                 1.263e-010  1.181e-010    -9.899    -9.928    -0.029
   FeSO4                 5.135e-011  5.140e-011   -10.289   -10.289     0.000
   Fe(OH)2               3.214e-012  3.217e-012   -11.493   -11.493     0.000
   Fe(OH)3-              4.589e-015  4.290e-015   -14.338   -14.368    -0.029
   FeHSO4+               1.006e-017  9.409e-018   -16.997   -17.026    -0.029
Fe(3)           3.485e-014
   Fe(OH)3               2.752e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              6.369e-015  5.955e-015   -14.196   -14.225    -0.029
   Fe(OH)4-              9.644e-016  9.017e-016   -15.016   -15.045    -0.029
   FeOH+2                6.554e-019  5.009e-019   -18.184   -18.300    -0.117
   Fe+3                  3.956e-024  2.161e-024   -23.403   -23.665    -0.263
   FeSO4+                7.899e-027  7.386e-027   -26.102   -26.132    -0.029
   FeCl+2                7.877e-027  6.020e-027   -26.104   -26.220    -0.117
   FeCl2+                2.653e-030  2.481e-030   -29.576   -29.605    -0.029
   Fe(SO4)2-             5.386e-032  5.036e-032   -31.269   -31.298    -0.029
   FeHSO4+2              7.207e-034  5.508e-034   -33.142   -33.259    -0.117
   FeCl3                 2.287e-035  2.289e-035   -34.641   -34.640     0.000
   Fe2(OH)2+4            1.979e-035  6.753e-036   -34.704   -35.170    -0.467
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.346   -47.076    -0.730
H(0)            1.843e-009
   H2                    9.213e-010  9.221e-010    -9.036    -9.035     0.000
K               1.893e-005
   K+                    1.893e-005  1.769e-005    -4.723    -4.752    -0.029
   KSO4-                 4.142e-011  3.873e-011   -10.383   -10.412    -0.029
Mg              7.870e-005
   Mg+2                  7.666e-005  5.910e-005    -4.115    -4.228    -0.113
   MgHCO3+               1.799e-006  1.682e-006    -5.745    -5.774    -0.029
   MgCO3                 2.307e-007  2.309e-007    -6.637    -6.637     0.000
   MgOH+                 8.240e-009  7.704e-009    -8.084    -8.113    -0.029
   MgSO4                 4.315e-009  4.319e-009    -8.365    -8.365     0.000
Mn(2)           1.857e-005
   Mn+2                  1.302e-005  9.950e-006    -4.885    -5.002    -0.117
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.306e-006  2.156e-006    -5.637    -5.666    -0.029
   MnOH+                 9.819e-009  9.181e-009    -8.008    -8.037    -0.029



   MnCl+                 3.999e-009  3.739e-009    -8.398    -8.427    -0.029
   MnSO4                 5.510e-010  5.515e-010    -9.259    -9.258     0.000
   MnCl2                 1.504e-013  1.506e-013   -12.823   -12.822     0.000
   Mn(OH)3-              7.804e-018  7.296e-018   -17.108   -17.137    -0.029
   MnCl3-                4.092e-018  3.826e-018   -17.388   -17.417    -0.029
Mn(3)           1.374e-035
   Mn+3                  1.374e-035  7.504e-036   -34.862   -35.125    -0.263
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.335   -81.451    -0.117
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.419   -95.448    -0.029
Na              2.176e-004
   Na+                   2.173e-004  2.033e-004    -3.663    -3.692    -0.029
   NaHCO3                2.778e-007  2.780e-007    -6.556    -6.556     0.000
   NaCO3-                1.658e-008  1.550e-008    -7.780    -7.810    -0.029
   NaSO4-                3.397e-010  3.176e-010    -9.469    -9.498    -0.029
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.310   -74.310     0.000
S(-2)           2.079e-004
   HS-                   1.347e-004  1.260e-004    -3.871    -3.900    -0.029
   H2S                   3.065e-005  3.067e-005    -4.514    -4.513     0.000
   Fe(HS)2               1.310e-005  1.311e-005    -4.883    -4.882     0.000
   S5-2                  1.452e-006  1.149e-006    -5.838    -5.940    -0.102
   S4-2                  8.539e-007  6.704e-007    -6.069    -6.174    -0.105
   S6-2                  7.460e-007  5.948e-007    -6.127    -6.226    -0.098
   AsS(OH)(HS)-          3.123e-007  2.920e-007    -6.505    -6.535    -0.029
   Fe(HS)3-              1.923e-007  1.798e-007    -6.716    -6.745    -0.029
   S-2                   7.146e-010  5.462e-010    -9.146    -9.263    -0.117
   S3-2                  3.035e-010  2.362e-010    -9.518    -9.627    -0.109
   S2-2                  1.734e-011  1.341e-011   -10.761   -10.873    -0.112
   As3S4(HS)2-           3.276e-017  3.063e-017   -16.485   -16.514    -0.029
S(6)            4.618e-007
   SO4-2                 4.061e-007  3.117e-007    -6.391    -6.506    -0.115
   CaSO4                 5.027e-008  5.032e-008    -7.299    -7.298     0.000
   MgSO4                 4.315e-009  4.319e-009    -8.365    -8.365     0.000
   MnSO4                 5.510e-010  5.515e-010    -9.259    -9.258     0.000
   NaSO4-                3.397e-010  3.176e-010    -9.469    -9.498    -0.029
   BaSO4                 6.345e-011  6.351e-011   -10.198   -10.197     0.000
   FeSO4                 5.135e-011  5.140e-011   -10.289   -10.289     0.000
   KSO4-                 4.142e-011  3.873e-011   -10.383   -10.412    -0.029
   HSO4-                 9.027e-013  8.440e-013   -12.044   -12.074    -0.029
   CaHSO4+               8.781e-015  8.210e-015   -14.056   -14.086    -0.029
   FeHSO4+               1.006e-017  9.409e-018   -16.997   -17.026    -0.029
   FeSO4+                7.899e-027  7.386e-027   -26.102   -26.132    -0.029
   Fe(SO4)2-             5.386e-032  5.036e-032   -31.269   -31.298    -0.029
   FeHSO4+2              7.207e-034  5.508e-034   -33.142   -33.259    -0.117

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.24   -9.60   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.06  -18.44   -1.38  As2O3
Artinite         -8.33    1.27    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.59  -45.37    8.23  As2O5
As2S3(am)        -7.90  -52.80  -44.90  As2S3
As_native        -5.51  -18.05  -12.53  As
Ba3(AsO4)2      -11.32  -61.43  -50.11  Ba3(AsO4)2
Barite           -2.93  -12.90   -9.97  BaSO4
Birnessite      -27.61   15.99   43.60  MnO2
Bixbyite        -24.31  -24.92   -0.61  Mn2O3
Brucite          -5.96   10.88   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.63  -51.53  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.11   -2.97   -2.86  CH4
Claudetite      -17.10  -18.44   -1.34  As2O3



CO2(g)           -2.35   -3.82   -1.47  CO2
Dolomite         -1.01  -18.10  -17.09  CaMg(CO3)2
Dolomite(d)      -1.56  -18.10  -16.54  CaMg(CO3)2
Epsomite         -8.59  -10.73   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.44   -4.48   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.14    7.08   20.22  Fe3(OH)8
FeS(ppt)          1.54   -2.38   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.29  -38.74  -45.03  Fe3S4
Gypsum           -5.02   -9.60   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.52   -4.51   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -24.82   36.21   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.36  -37.33  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.82  -27.58   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.13  -43.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.22  -43.43   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.09  -42.37   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.84  -46.23   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.27   -2.38   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.59   -9.62   -8.03  MgCO3
Magnetite         3.34    7.08    3.74  Fe3O4
Manganite       -12.29   13.05   25.34  MnOOH
Melanterite     -10.33  -12.54   -2.21  FeSO4:7H2O
Mirabilite      -12.78  -13.89   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.06  -89.77   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.55  -57.26  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.78  -13.07    2.71  MnCl2:4H2O
MnS(Green)       -5.15   -1.35    3.80  MnS
MnSO4           -14.18  -11.51    2.67  MnSO4
Nahcolite        -5.76   -6.31   -0.55  NaHCO3
Natron          -11.46  -12.77   -1.31  Na2CO3:10H2O
Nesquehonite     -4.00   -9.62   -5.62  MgCO3:3H2O
Nsutite         -26.57   15.99   42.56  MnO2
O2(g)           -71.42  -74.31   -2.89  O2
Orpiment         -6.50  -52.80  -46.30  As2S3
Portlandite     -10.78   12.02   22.80  Ca(OH)2
Pyrite           10.53   -7.95  -18.48  FeS2
Pyrochroite      -5.09   10.11   15.20  Mn(OH)2
Pyrolusite      -25.39   15.99   41.38  MnO2
Realgar          -3.67  -23.62  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.53  -11.42  -10.89  FeCO3
Siderite(d)(3)   -0.97  -11.42  -10.45  FeCO3
Sulfur           -3.46  -18.49  -15.03  S
Thenardite      -13.71  -13.89   -0.18  Na2SO4
Thermonatrite   -12.90  -12.77    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.22  -11.78   -8.56  BaCO3

Reaction step 15.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.000e-003 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.67   15.94   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.900e-002 -9.994e-004
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.058e-002 -2.084e-005
Manganite          -12.35   12.99   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.332e-004  4.332e-004
Siderite(d)(3)      -0.91  -11.36  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.24  -11.80   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 9.687e-005  Surface charge, eq

Hfo_s         
 5.290e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.246e-006       0.614  3.246e-006      -5.489
Hfo_sOHCa+2      1.903e-006       0.360  1.903e-006      -5.720
Hfo_sOFe+        9.820e-008       0.019  9.821e-008      -7.008
Hfo_sOH          2.398e-008       0.005  2.398e-008      -7.620
Hfo_sOH2+        1.439e-008       0.003  1.439e-008      -7.842
Hfo_sOHBa+2      2.793e-009       0.001  2.793e-009      -8.554
Hfo_sO-          9.160e-010       0.000  9.160e-010      -9.038

Hfo           
 9.687e-005  Surface charge, eq

Hfo_w         
 2.116e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.129e-004       0.533  1.129e-004      -3.947
Hfo_wOH2+        6.770e-005       0.320  6.770e-005      -4.169
Hfo_wOMn+        1.213e-005       0.057  1.213e-005      -4.916
Hfo_wOMg+        5.460e-006       0.026  5.460e-006      -5.263
Hfo_wOCa+        4.407e-006       0.021  4.407e-006      -5.356
Hfo_wOFe+        4.313e-006       0.020  4.313e-006      -5.365
Hfo_wO-          4.311e-006       0.020  4.311e-006      -5.365
Hfo_wOFeOH       3.773e-007       0.002  3.773e-007      -6.423
Hfo_wH2AsO3      1.697e-008       0.000  1.697e-008      -7.770
Hfo_wOHSO4-2     2.022e-010       0.000  2.022e-010      -9.694
Hfo_wOBa+        9.348e-011       0.000  9.348e-011     -10.029
Hfo_wSO4-        6.080e-011       0.000  6.080e-011     -10.216
Hfo_wOHAsO4-3    2.329e-015       0.000  2.329e-015     -14.633
Hfo_wHAsO4-      1.876e-017       0.000  1.876e-017     -16.727
Hfo_wH2AsO4      3.642e-019       0.000  3.642e-019     -18.439

Mno           
-1.699e-030  Surface charge, eq



Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.449e-030       0.000  8.449e-030     -29.073
Mno_O3-2         8.546e-031       0.000  8.546e-031     -30.068
Mno_O3Ca         5.243e-031       0.000  5.243e-031     -30.280
Mno_O3HMn+       3.570e-032       0.000  3.570e-032     -31.447
Mno_O3Na-        1.839e-032       0.000  1.839e-032     -31.735
Mno_O3Mg         1.389e-032       0.000  1.389e-032     -31.857
Mno_O3H-         9.052e-033       0.000  9.052e-033     -32.043
Mno_O3Ba         5.233e-033       0.000  5.233e-033     -32.281
Mno_O3HCa+       1.933e-033       0.000  1.933e-033     -32.714
Mno_O3HMg+       3.467e-035       0.000  3.467e-035     -34.460
Mno_O3HBa+       3.450e-035       0.000  3.450e-035     -34.462
Mno_O3HNa        1.817e-035       0.000  1.817e-035     -34.741
Mno_O3H2         7.199e-038       0.000  7.199e-038     -37.143
Mno_O3H3+        1.532e-043       0.000  1.532e-043     -42.815
Mno_O3H3Cl       3.887e-046       0.000  3.887e-046     -45.410

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.140e-007  3.140e-007
Ba               5.430e-007  5.430e-007
C                4.133e-003  4.133e-003
Ca               1.148e-003  1.148e-003
Cl               9.873e-005  9.873e-005
Fe               1.701e-005  1.701e-005
K                1.893e-005  1.893e-005
Mg               7.940e-005  7.940e-005
Mn               1.956e-005  1.956e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.512      Charge balance
                                       pe  =  -4.566      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.044e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  2.963e-003
                       Total CO2 (mol/kg)  =  2.958e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -2.975e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.26
                               Iterations  =  33
                                  Total H  = 1.110190e+002
                                  Total O  = 5.551436e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.485e-007  3.254e-007    -6.458    -6.488    -0.030
   H+                    3.276e-008  3.076e-008    -7.485    -7.512    -0.027
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.140e-007
   AsS(OH)(HS)-          3.134e-007  2.926e-007    -6.504    -6.534    -0.030
   H3AsO3                5.842e-010  5.848e-010    -9.233    -9.233     0.000
   H2AsO3-               1.441e-011  1.346e-011   -10.841   -10.871    -0.030
   As3S4(HS)2-           4.025e-017  3.757e-017   -16.395   -16.425    -0.030
   H4AsO3+               9.547e-018  8.913e-018   -17.020   -17.050    -0.030



   HAsO3-2               1.149e-018  8.729e-019   -17.940   -18.059    -0.119
   AsO3-3                1.051e-026  5.661e-027   -25.979   -26.247    -0.268
As(5)           1.337e-017
   HAsO4-2               9.818e-018  7.459e-018   -17.008   -17.127    -0.119
   H2AsO4-               3.553e-018  3.317e-018   -17.449   -17.479    -0.030
   AsO4-3                1.007e-021  5.428e-022   -20.997   -21.265    -0.268
   H3AsO4                2.034e-023  2.036e-023   -22.692   -22.691     0.000
Ba              5.430e-007
   Ba+2                  5.315e-007  4.038e-007    -6.274    -6.394    -0.119
   BaHCO3+               1.059e-008  9.891e-009    -7.975    -8.005    -0.030
   BaCO3                 8.119e-010  8.126e-010    -9.091    -9.090     0.000
   BaSO4                 5.875e-011  5.880e-011   -10.231   -10.231     0.000
   BaOH+                 4.764e-013  4.447e-013   -12.322   -12.352    -0.030
C(-4)           1.175e-003
   CH4                   1.175e-003  1.176e-003    -2.930    -2.929     0.000
C(4)            2.958e-003
   HCO3-                 2.732e-003  2.555e-003    -2.563    -2.593    -0.029
   CO2                   1.766e-004  1.768e-004    -3.753    -3.753     0.000
   CaHCO3+               2.969e-005  2.771e-005    -4.527    -4.557    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 5.093e-006  3.895e-006    -5.293    -5.409    -0.116
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.551e-006  2.382e-006    -5.593    -5.623    -0.030
   MgHCO3+               1.897e-006  1.771e-006    -5.722    -5.752    -0.030
   FeHCO3+               3.073e-007  2.869e-007    -6.512    -6.542    -0.030
   NaHCO3                2.914e-007  2.917e-007    -6.535    -6.535     0.000
   MgCO3                 2.200e-007  2.202e-007    -6.658    -6.657     0.000
   FeCO3                 1.048e-007  1.049e-007    -6.980    -6.979     0.000
   NaCO3-                1.577e-008  1.472e-008    -7.802    -7.832    -0.030
   BaHCO3+               1.059e-008  9.891e-009    -7.975    -8.005    -0.030
   BaCO3                 8.119e-010  8.126e-010    -9.091    -9.090     0.000
Ca              1.148e-003
   Ca+2                  1.112e-003  8.504e-004    -2.954    -3.070    -0.117
   CaHCO3+               2.969e-005  2.771e-005    -4.527    -4.557    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.925e-008  4.930e-008    -7.308    -7.307     0.000
   CaOH+                 4.913e-009  4.587e-009    -8.309    -8.338    -0.030
   CaHSO4+               9.517e-015  8.885e-015   -14.022   -14.051    -0.030
Cl              9.873e-005
   Cl-                   9.873e-005  9.211e-005    -4.006    -4.036    -0.030
   MnCl+                 4.203e-009  3.924e-009    -8.376    -8.406    -0.030
   FeCl+                 1.529e-010  1.427e-010    -9.816    -9.845    -0.030
   MnCl2                 1.576e-013  1.578e-013   -12.802   -12.802     0.000
   MnCl3-                4.287e-018  4.003e-018   -17.368   -17.398    -0.030
   FeCl+2                1.066e-026  8.100e-027   -25.972   -26.092    -0.119
   FeCl2+                3.570e-030  3.333e-030   -29.447   -29.477    -0.030
   FeCl3                 3.067e-035  3.070e-035   -34.513   -34.513     0.000
Fe(2)           1.701e-005
   Fe(HS)2               1.489e-005  1.491e-005    -4.827    -4.827     0.000
   Fe+2                  1.478e-006  1.123e-006    -5.830    -5.950    -0.119
   FeHCO3+               3.073e-007  2.869e-007    -6.512    -6.542    -0.030
   Fe(HS)3-              2.122e-007  1.981e-007    -6.673    -6.703    -0.030
   FeCO3                 1.048e-007  1.049e-007    -6.980    -6.979     0.000
   FeOH+                 1.236e-008  1.154e-008    -7.908    -7.938    -0.030
   FeCl+                 1.529e-010  1.427e-010    -9.816    -9.845    -0.030
   FeSO4                 5.795e-011  5.801e-011   -10.237   -10.237     0.000
   Fe(OH)2               3.189e-012  3.192e-012   -11.496   -11.496     0.000
   Fe(OH)3-              4.129e-015  3.855e-015   -14.384   -14.414    -0.030
   FeHSO4+               1.256e-017  1.173e-017   -16.901   -16.931    -0.030
Fe(3)           3.543e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.045e-015  6.577e-015   -14.152   -14.182    -0.030
   Fe(OH)4-              8.744e-016  8.164e-016   -15.058   -15.088    -0.030
   FeOH+2                8.043e-019  6.111e-019   -18.095   -18.214    -0.119
   Fe+3                  5.403e-024  2.912e-024   -23.267   -23.536    -0.268
   FeCl+2                1.066e-026  8.100e-027   -25.972   -26.092    -0.119
   FeSO4+                9.937e-027  9.277e-027   -26.003   -26.033    -0.030



   FeCl2+                3.570e-030  3.333e-030   -29.447   -29.477    -0.030
   Fe(SO4)2-             6.317e-032  5.897e-032   -31.200   -31.229    -0.030
   FeHSO4+2              1.006e-033  7.642e-034   -32.997   -33.117    -0.119
   FeCl3                 3.067e-035  3.070e-035   -34.513   -34.513     0.000
   Fe2(OH)2+4            3.017e-035  1.005e-035   -34.520   -34.998    -0.477
   Fe3(OH)4+5            0.000e+000  0.000e+000   -46.114   -46.860    -0.746
H(0)            1.815e-009
   H2                    9.074e-010  9.082e-010    -9.042    -9.042     0.000
K               1.893e-005
   K+                    1.893e-005  1.766e-005    -4.723    -4.753    -0.030
   KSO4-                 3.861e-011  3.605e-011   -10.413   -10.443    -0.030
Mg              7.940e-005
   Mg+2                  7.728e-005  5.924e-005    -4.112    -4.227    -0.115
   MgHCO3+               1.897e-006  1.771e-006    -5.722    -5.752    -0.030
   MgCO3                 2.200e-007  2.202e-007    -6.658    -6.657     0.000
   MgOH+                 7.489e-009  6.992e-009    -8.126    -8.155    -0.030
   MgSO4                 4.032e-009  4.035e-009    -8.395    -8.394     0.000
Mn(2)           1.956e-005
   Mn+2                  1.376e-005  1.046e-005    -4.861    -4.981    -0.119
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.551e-006  2.382e-006    -5.593    -5.623    -0.030
   MnOH+                 9.358e-009  8.737e-009    -8.029    -8.059    -0.030
   MnCl+                 4.203e-009  3.924e-009    -8.376    -8.406    -0.030
   MnSO4                 5.399e-010  5.404e-010    -9.268    -9.267     0.000
   MnCl2                 1.576e-013  1.578e-013   -12.802   -12.802     0.000
   Mn(OH)3-              6.096e-018  5.692e-018   -17.215   -17.245    -0.030
   MnCl3-                4.287e-018  4.003e-018   -17.368   -17.398    -0.030
Mn(3)           1.629e-035
   Mn+3                  1.629e-035  8.777e-036   -34.788   -35.057    -0.268
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.470   -81.589    -0.119
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.509   -95.539    -0.030
Na              2.176e-004
   Na+                   2.173e-004  2.030e-004    -3.663    -3.693    -0.030
   NaHCO3                2.914e-007  2.917e-007    -6.535    -6.535     0.000
   NaCO3-                1.577e-008  1.472e-008    -7.802    -7.832    -0.030
   NaSO4-                3.166e-010  2.956e-010    -9.499    -9.529    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.297   -74.296     0.000
S(-2)           2.079e-004
   HS-                   1.307e-004  1.221e-004    -3.884    -3.913    -0.030
   H2S                   3.280e-005  3.283e-005    -4.484    -4.484     0.000
   Fe(HS)2               1.489e-005  1.491e-005    -4.827    -4.827     0.000
   S5-2                  1.280e-006  1.008e-006    -5.893    -5.996    -0.104
   S4-2                  7.529e-007  5.882e-007    -6.123    -6.230    -0.107
   S6-2                  6.573e-007  5.218e-007    -6.182    -6.282    -0.100
   AsS(OH)(HS)-          3.134e-007  2.926e-007    -6.504    -6.534    -0.030
   Fe(HS)3-              2.122e-007  1.981e-007    -6.673    -6.703    -0.030
   S-2                   6.308e-010  4.792e-010    -9.200    -9.319    -0.119
   S3-2                  2.676e-010  2.073e-010    -9.572    -9.683    -0.111
   S2-2                  1.530e-011  1.176e-011   -10.815   -10.929    -0.114
   As3S4(HS)2-           4.025e-017  3.757e-017   -16.395   -16.425    -0.030
S(6)            4.351e-007
   SO4-2                 3.808e-007  2.906e-007    -6.419    -6.537    -0.117
   CaSO4                 4.925e-008  4.930e-008    -7.308    -7.307     0.000
   MgSO4                 4.032e-009  4.035e-009    -8.395    -8.394     0.000
   MnSO4                 5.399e-010  5.404e-010    -9.268    -9.267     0.000
   NaSO4-                3.166e-010  2.956e-010    -9.499    -9.529    -0.030
   BaSO4                 5.875e-011  5.880e-011   -10.231   -10.231     0.000
   FeSO4                 5.795e-011  5.801e-011   -10.237   -10.237     0.000
   KSO4-                 3.861e-011  3.605e-011   -10.413   -10.443    -0.030
   HSO4-                 9.308e-013  8.690e-013   -12.031   -12.061    -0.030
   CaHSO4+               9.517e-015  8.885e-015   -14.022   -14.051    -0.030
   FeHSO4+               1.256e-017  1.173e-017   -16.901   -16.931    -0.030
   FeSO4+                9.937e-027  9.277e-027   -26.003   -26.033    -0.030
   Fe(SO4)2-             6.317e-032  5.897e-032   -31.200   -31.229    -0.030



   FeHSO4+2              1.006e-033  7.642e-034   -32.997   -33.117    -0.119

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.25   -9.61   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.09  -18.47   -1.38  As2O3
Artinite         -8.44    1.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.38    8.23  As2O5
As2S3(am)        -7.84  -52.74  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -11.60  -61.71  -50.11  Ba3(AsO4)2
Barite           -2.96  -12.93   -9.97  BaSO4
Birnessite      -27.67   15.94   43.60  MnO2
Bixbyite        -24.43  -25.04   -0.61  Mn2O3
Brucite          -6.04   10.80   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -32.84  -51.74  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.07   -2.93   -2.86  CH4
Claudetite      -17.13  -18.47   -1.34  As2O3
CO2(g)           -2.28   -3.75   -1.47  CO2
Dolomite         -1.03  -18.12  -17.09  CaMg(CO3)2
Dolomite(d)      -1.58  -18.12  -16.54  CaMg(CO3)2
Epsomite         -8.62  -10.76   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.42   -4.46   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.56   -2.35   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.41  -38.63  -45.03  Fe3S4
Gypsum           -5.03   -9.61   -4.58  CaSO4:2H2O
H2(g)            -5.89   -9.04   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.49   -4.48   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.01   36.02   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.42  -37.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -18.99  -27.75   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -34.05  -43.88   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.15  -43.36   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -37.02  -42.30   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.73  -46.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.30   -2.35   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.61   -9.64   -8.03  MgCO3
Magnetite         3.34    7.07    3.74  Fe3O4
Manganite       -12.35   12.99   25.34  MnOOH
Melanterite     -10.28  -12.49   -2.21  FeSO4:7H2O
Mirabilite      -12.81  -13.92   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.01  -89.72   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.77  -57.47  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.76  -13.05    2.71  MnCl2:4H2O
MnS(Green)       -5.18   -1.38    3.80  MnS
MnSO4           -14.19  -11.52    2.67  MnSO4
Nahcolite        -5.74   -6.29   -0.55  NaHCO3
Natron          -11.48  -12.79   -1.31  Na2CO3:10H2O
Nesquehonite     -4.02   -9.64   -5.62  MgCO3:3H2O
Nsutite         -26.63   15.94   42.56  MnO2
O2(g)           -71.40  -74.30   -2.89  O2
Orpiment         -6.44  -52.74  -46.30  As2S3
Portlandite     -10.85   11.95   22.80  Ca(OH)2
Pyrite           10.59   -7.88  -18.48  FeS2
Pyrochroite      -5.16   10.04   15.20  Mn(OH)2
Pyrolusite      -25.44   15.94   41.38  MnO2



Realgar          -3.66  -23.60  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.47  -11.36  -10.89  FeCO3
Siderite(d)(3)   -0.91  -11.36  -10.45  FeCO3
Sulfur           -3.43  -18.45  -15.03  S
Thenardite      -13.74  -13.92   -0.18  Na2SO4
Thermonatrite   -12.92  -12.79    0.13  Na2CO3:H2O
Trona           -18.28  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.24  -11.80   -8.56  BaCO3

Reaction step 16.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.72   15.88   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.894e-002 -1.061e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.058e-002 -2.327e-005
Manganite          -12.41   12.93   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.332e-004  4.332e-004
Siderite(d)(3)      -0.85  -11.30  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.26  -11.83   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.007e-004  Surface charge, eq

Hfo_s         
 5.288e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.127e-006       0.591  3.127e-006      -5.505
Hfo_sOHCa+2      2.010e-006       0.380  2.010e-006      -5.697
Hfo_sOFe+        1.078e-007       0.020  1.078e-007      -6.967
Hfo_sOH          2.419e-008       0.005  2.419e-008      -7.616
Hfo_sOH2+        1.591e-008       0.003  1.591e-008      -7.798
Hfo_sOHBa+2      2.799e-009       0.001  2.799e-009      -8.553
Hfo_sO-          8.426e-010       0.000  8.427e-010      -9.074

Hfo           
 1.007e-004  Surface charge, eq

Hfo_w         



 2.115e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.101e-004       0.520  1.101e-004      -3.958
Hfo_wOH2+        7.240e-005       0.342  7.240e-005      -4.140
Hfo_wOMn+        1.130e-005       0.053  1.130e-005      -4.947
Hfo_wOMg+        4.863e-006       0.023  4.863e-006      -5.313
Hfo_wOFe+        4.579e-006       0.022  4.579e-006      -5.339
Hfo_wOCa+        4.104e-006       0.019  4.105e-006      -5.387
Hfo_wO-          3.834e-006       0.018  3.834e-006      -5.416
Hfo_wOFeOH       3.654e-007       0.002  3.654e-007      -6.437
Hfo_wH2AsO3      1.613e-008       0.000  1.613e-008      -7.792
Hfo_wOHSO4-2     1.843e-010       0.000  1.843e-010      -9.735
Hfo_wOBa+        8.261e-011       0.000  8.261e-011     -10.083
Hfo_wSO4-        6.075e-011       0.000  6.075e-011     -10.216
Hfo_wOHAsO4-3    1.704e-015       0.000  1.704e-015     -14.768
Hfo_wHAsO4-      1.651e-017       0.000  1.651e-017     -16.782
Hfo_wH2AsO4      3.513e-019       0.000  3.513e-019     -18.454

Mno           
-5.312e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.774e-029       0.000  2.774e-029     -28.557
Mno_O3-2         2.679e-030       0.000  2.679e-030     -29.572
Mno_O3Ca         1.721e-030       0.000  1.721e-030     -29.764
Mno_O3HMn+       1.285e-031       0.000  1.285e-031     -30.891
Mno_O3Na-        5.757e-032       0.000  5.757e-032     -31.240
Mno_O3Mg         4.360e-032       0.000  4.360e-032     -31.361
Mno_O3H-         3.112e-032       0.000  3.112e-032     -31.507
Mno_O3Ba         1.630e-032       0.000  1.630e-032     -31.788
Mno_O3HCa+       6.956e-033       0.000  6.956e-033     -32.158
Mno_O3HMg+       1.193e-034       0.000  1.193e-034     -33.923
Mno_O3HBa+       1.179e-034       0.000  1.179e-034     -33.929
Mno_O3HNa        6.238e-035       0.000  6.238e-035     -34.205
Mno_O3H2         2.714e-037       0.000  2.714e-037     -36.566
Mno_O3H3+        6.332e-043       0.000  6.332e-043     -42.198
Mno_O3H3Cl       1.604e-045       0.000  1.604e-045     -44.795

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.148e-007  3.148e-007
Ba               5.430e-007  5.430e-007
C                4.395e-003  4.395e-003
Ca               1.209e-003  1.209e-003
Cl               9.873e-005  9.873e-005
Fe               1.917e-005  1.917e-005
K                1.893e-005  1.893e-005
Mg               8.000e-005  8.000e-005
Mn               2.054e-005  2.054e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.472      Charge balance
                                       pe  =  -4.523      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.229e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.097e-003



                       Total CO2 (mol/kg)  =  3.120e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.013e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -5.10
                               Iterations  =  37
                                  Total H  = 1.110194e+002
                                  Total O  = 5.551475e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   3.183e-007  2.968e-007    -6.497    -6.528    -0.030
   H+                    3.596e-008  3.373e-008    -7.444    -7.472    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.148e-007
   AsS(OH)(HS)-          3.142e-007  2.929e-007    -6.503    -6.533    -0.030
   H3AsO3                5.696e-010  5.702e-010    -9.244    -9.244     0.000
   H2AsO3-               1.284e-011  1.197e-011   -10.892   -10.922    -0.030
   As3S4(HS)2-           4.864e-017  4.535e-017   -16.313   -16.343    -0.030
   H4AsO3+               1.022e-017  9.528e-018   -16.991   -17.021    -0.030
   HAsO3-2               9.371e-019  7.079e-019   -18.028   -18.150    -0.122
   AsO3-3                7.871e-027  4.187e-027   -26.104   -26.378    -0.274
As(5)           1.133e-017
   HAsO4-2               8.123e-018  6.136e-018   -17.090   -17.212    -0.122
   H2AsO4-               3.209e-018  2.992e-018   -17.494   -17.524    -0.030
   AsO4-3                7.655e-022  4.073e-022   -21.116   -21.390    -0.274
   H3AsO4                2.012e-023  2.013e-023   -22.696   -22.696     0.000
Ba              5.430e-007
   Ba+2                  5.311e-007  4.012e-007    -6.275    -6.397    -0.122
   BaHCO3+               1.104e-008  1.029e-008    -7.957    -7.988    -0.030
   BaCO3                 7.704e-010  7.711e-010    -9.113    -9.113     0.000
   BaSO4                 5.454e-011  5.459e-011   -10.263   -10.263     0.000
   BaOH+                 4.323e-013  4.030e-013   -12.364   -12.395    -0.030
C(-4)           1.275e-003
   CH4                   1.275e-003  1.276e-003    -2.895    -2.894     0.000
C(4)            3.120e-003
   HCO3-                 2.865e-003  2.676e-003    -2.543    -2.573    -0.030
   CO2                   2.028e-004  2.030e-004    -3.693    -3.693     0.000
   CaHCO3+               3.260e-005  3.039e-005    -4.487    -4.517    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.891e-006  3.720e-006    -5.311    -5.429    -0.119
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.801e-006  2.611e-006    -5.553    -5.583    -0.030
   MgHCO3+               1.992e-006  1.857e-006    -5.701    -5.731    -0.030
   FeHCO3+               3.846e-007  3.586e-007    -6.415    -6.445    -0.030
   NaHCO3                3.047e-007  3.050e-007    -6.516    -6.516     0.000
   MgCO3                 2.104e-007  2.106e-007    -6.677    -6.677     0.000
   FeCO3                 1.195e-007  1.196e-007    -6.923    -6.922     0.000
   NaCO3-                1.506e-008  1.404e-008    -7.822    -7.853    -0.030
   BaHCO3+               1.104e-008  1.029e-008    -7.957    -7.988    -0.030
   BaCO3                 7.704e-010  7.711e-010    -9.113    -9.113     0.000
Ca              1.209e-003
   Ca+2                  1.171e-003  8.904e-004    -2.931    -3.050    -0.119
   CaHCO3+               3.260e-005  3.039e-005    -4.487    -4.517    -0.030
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.819e-008  4.823e-008    -7.317    -7.317     0.000
   CaOH+                 4.699e-009  4.380e-009    -8.328    -8.358    -0.030
   CaHSO4+               1.022e-014  9.531e-015   -13.990   -14.021    -0.030
Cl              9.873e-005
   Cl-                   9.872e-005  9.198e-005    -4.006    -4.036    -0.031
   MnCl+                 4.401e-009  4.103e-009    -8.356    -8.387    -0.030
   FeCl+                 1.825e-010  1.701e-010    -9.739    -9.769    -0.030
   MnCl2                 1.646e-013  1.647e-013   -12.784   -12.783     0.000
   MnCl3-                4.476e-018  4.173e-018   -17.349   -17.380    -0.030
   FeCl+2                1.411e-026  1.066e-026   -25.850   -25.972    -0.122



   FeCl2+                4.698e-030  4.380e-030   -29.328   -29.359    -0.030
   FeCl3                 4.025e-035  4.029e-035   -34.395   -34.395     0.000
Fe(2)           1.917e-005
   Fe(HS)2               1.665e-005  1.667e-005    -4.779    -4.778     0.000
   Fe+2                  1.774e-006  1.340e-006    -5.751    -5.873    -0.122
   FeHCO3+               3.846e-007  3.586e-007    -6.415    -6.445    -0.030
   Fe(HS)3-              2.299e-007  2.144e-007    -6.638    -6.669    -0.030
   FeCO3                 1.195e-007  1.196e-007    -6.923    -6.922     0.000
   FeOH+                 1.347e-008  1.256e-008    -7.870    -7.901    -0.030
   FeCl+                 1.825e-010  1.701e-010    -9.739    -9.769    -0.030
   FeSO4                 6.464e-011  6.470e-011   -10.190   -10.189     0.000
   Fe(OH)2               3.167e-012  3.170e-012   -11.499   -11.499     0.000
   Fe(OH)3-              3.744e-015  3.491e-015   -14.427   -14.457    -0.030
   FeHSO4+               1.539e-017  1.435e-017   -16.813   -16.843    -0.030
Fe(3)           3.605e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              7.735e-015  7.211e-015   -14.112   -14.142    -0.030
   Fe(OH)4-              7.986e-016  7.445e-016   -15.098   -15.128    -0.030
   FeOH+2                9.725e-019  7.347e-019   -18.012   -18.134    -0.122
   Fe+3                  7.215e-024  3.838e-024   -23.142   -23.416    -0.274
   FeCl+2                1.411e-026  1.066e-026   -25.850   -25.972    -0.122
   FeSO4+                1.226e-026  1.143e-026   -25.912   -25.942    -0.030
   FeCl2+                4.698e-030  4.380e-030   -29.328   -29.359    -0.030
   Fe(SO4)2-             7.280e-032  6.787e-032   -31.138   -31.168    -0.030
   FeHSO4+2              1.366e-033  1.032e-033   -32.864   -32.986    -0.122
   Fe2(OH)2+4            4.461e-035  1.453e-035   -34.351   -34.838    -0.487
   FeCl3                 4.025e-035  4.029e-035   -34.395   -34.395     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.898   -46.660    -0.761
H(0)            1.789e-009
   H2                    8.945e-010  8.954e-010    -9.048    -9.048     0.000
K               1.893e-005
   K+                    1.893e-005  1.763e-005    -4.723    -4.754    -0.031
   KSO4-                 3.608e-011  3.364e-011   -10.443   -10.473    -0.030
Mg              8.000e-005
   Mg+2                  7.779e-005  5.932e-005    -4.109    -4.227    -0.118
   MgHCO3+               1.992e-006  1.857e-006    -5.701    -5.731    -0.030
   MgCO3                 2.104e-007  2.106e-007    -6.677    -6.677     0.000
   MgOH+                 6.848e-009  6.385e-009    -8.164    -8.195    -0.030
   MgSO4                 3.772e-009  3.775e-009    -8.423    -8.423     0.000
Mn(2)           2.054e-005
   Mn+2                  1.450e-005  1.095e-005    -4.839    -4.961    -0.122
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               2.801e-006  2.611e-006    -5.553    -5.583    -0.030
   MnOH+                 8.950e-009  8.344e-009    -8.048    -8.079    -0.030
   MnCl+                 4.401e-009  4.103e-009    -8.356    -8.387    -0.030
   MnSO4                 5.282e-010  5.287e-010    -9.277    -9.277     0.000
   MnCl2                 1.646e-013  1.647e-013   -12.784   -12.783     0.000
   Mn(OH)3-              4.849e-018  4.521e-018   -17.314   -17.345    -0.030
   MnCl3-                4.476e-018  4.173e-018   -17.349   -17.380    -0.030
Mn(3)           1.908e-035
   Mn+3                  1.908e-035  1.015e-035   -34.719   -34.994    -0.274
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.595   -81.717    -0.122
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.593   -95.624    -0.030
Na              2.176e-004
   Na+                   2.173e-004  2.027e-004    -3.663    -3.693    -0.030
   NaHCO3                3.047e-007  3.050e-007    -6.516    -6.516     0.000
   NaCO3-                1.506e-008  1.404e-008    -7.822    -7.853    -0.030
   NaSO4-                2.959e-010  2.758e-010    -9.529    -9.559    -0.030
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.285   -74.284     0.000
S(-2)           2.080e-004
   HS-                   1.267e-004  1.181e-004    -3.897    -3.928    -0.030
   H2S                   3.480e-005  3.484e-005    -4.458    -4.458     0.000
   Fe(HS)2               1.665e-005  1.667e-005    -4.779    -4.778     0.000
   S5-2                  1.134e-006  8.898e-007    -5.945    -6.051    -0.105



   S4-2                  6.676e-007  5.192e-007    -6.176    -6.285    -0.109
   S6-2                  5.825e-007  4.606e-007    -6.235    -6.337    -0.102
   AsS(OH)(HS)-          3.142e-007  2.929e-007    -6.503    -6.533    -0.030
   Fe(HS)3-              2.299e-007  2.144e-007    -6.638    -6.669    -0.030
   S-2                   5.599e-010  4.230e-010    -9.252    -9.374    -0.122
   S3-2                  2.374e-010  1.829e-010    -9.625    -9.738    -0.113
   S2-2                  1.357e-011  1.038e-011   -10.867   -10.984    -0.116
   As3S4(HS)2-           4.864e-017  4.535e-017   -16.313   -16.343    -0.030
S(6)            4.107e-007
   SO4-2                 3.578e-007  2.715e-007    -6.446    -6.566    -0.120
   CaSO4                 4.819e-008  4.823e-008    -7.317    -7.317     0.000
   MgSO4                 3.772e-009  3.775e-009    -8.423    -8.423     0.000
   MnSO4                 5.282e-010  5.287e-010    -9.277    -9.277     0.000
   NaSO4-                2.959e-010  2.758e-010    -9.529    -9.559    -0.030
   FeSO4                 6.464e-011  6.470e-011   -10.190   -10.189     0.000
   BaSO4                 5.454e-011  5.459e-011   -10.263   -10.263     0.000
   KSO4-                 3.608e-011  3.364e-011   -10.443   -10.473    -0.030
   HSO4-                 9.550e-013  8.904e-013   -12.020   -12.050    -0.030
   CaHSO4+               1.022e-014  9.531e-015   -13.990   -14.021    -0.030
   FeHSO4+               1.539e-017  1.435e-017   -16.813   -16.843    -0.030
   FeSO4+                1.226e-026  1.143e-026   -25.912   -25.942    -0.030
   Fe(SO4)2-             7.280e-032  6.787e-032   -31.138   -31.168    -0.030
   FeHSO4+2              1.366e-033  1.032e-033   -32.864   -32.986    -0.122

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.26   -9.62   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -8.54    1.06    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.39    8.23  As2O5
As2S3(am)        -7.79  -52.69  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -11.86  -61.97  -50.11  Ba3(AsO4)2
Barite           -2.99  -12.96   -9.97  BaSO4
Birnessite      -27.72   15.88   43.60  MnO2
Bixbyite        -24.54  -25.16   -0.61  Mn2O3
Brucite          -6.12   10.72   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.03  -51.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.03   -2.89   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -2.22   -3.69   -1.47  CO2
Dolomite         -1.05  -18.14  -17.09  CaMg(CO3)2
Dolomite(d)      -1.60  -18.14  -16.54  CaMg(CO3)2
Epsomite         -8.65  -10.79   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.41   -4.45   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.59   -2.33   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.51  -38.53  -45.03  Fe3S4
Gypsum           -5.04   -9.62   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.46   -4.46   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.18   35.85   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.48  -37.45  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.15  -27.91   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.98  -43.81   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.09  -43.30   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.96  -42.24   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.63  -46.02   -5.39  (H3O)Fe3(SO4)2(OH)6



Mackinawite       2.32   -2.33   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.63   -9.66   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.41   12.93   25.34  MnOOH
Melanterite     -10.23  -12.44   -2.21  FeSO4:7H2O
Mirabilite      -12.84  -13.95   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.97  -89.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -28.96  -57.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.74  -13.03    2.71  MnCl2:4H2O
MnS(Green)       -5.22   -1.42    3.80  MnS
MnSO4           -14.20  -11.53    2.67  MnSO4
Nahcolite        -5.72   -6.27   -0.55  NaHCO3
Natron          -11.51  -12.82   -1.31  Na2CO3:10H2O
Nesquehonite     -4.04   -9.66   -5.62  MgCO3:3H2O
Nsutite         -26.68   15.88   42.56  MnO2
O2(g)           -71.39  -74.28   -2.89  O2
Orpiment         -6.39  -52.69  -46.30  As2S3
Portlandite     -10.91   11.89   22.80  Ca(OH)2
Pyrite           10.65   -7.83  -18.48  FeS2
Pyrochroite      -5.22    9.98   15.20  Mn(OH)2
Pyrolusite      -25.50   15.88   41.38  MnO2
Realgar          -3.65  -23.59  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.41  -11.30  -10.89  FeCO3
Siderite(d)(3)   -0.85  -11.30  -10.45  FeCO3
Sulfur           -3.39  -18.42  -15.03  S
Thenardite      -13.77  -13.95   -0.18  Na2SO4
Thermonatrite   -12.94  -12.82    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.26  -11.83   -8.56  BaCO3

Reaction step 17.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.77   15.83   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.888e-002 -1.121e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.057e-002 -2.567e-005
Manganite          -12.46   12.88   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.331e-004  4.331e-004
Siderite(d)(3)      -0.80  -11.25  -10.45   0.000e+000           0  0.000e+000



Witherite           -3.29  -11.85   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.044e-004  Surface charge, eq

Hfo_s         
 5.287e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        3.013e-006       0.570  3.013e-006      -5.521
Hfo_sOHCa+2      2.111e-006       0.399  2.111e-006      -5.676
Hfo_sOFe+        1.174e-007       0.022  1.174e-007      -6.930
Hfo_sOH          2.434e-008       0.005  2.434e-008      -7.614
Hfo_sOH2+        1.744e-008       0.003  1.744e-008      -7.758
Hfo_sOHBa+2      2.799e-009       0.001  2.799e-009      -8.553
Hfo_sO-          7.782e-010       0.000  7.783e-010      -9.109

Hfo           
 1.044e-004  Surface charge, eq

Hfo_w         
 2.115e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.073e-004       0.507  1.073e-004      -3.970
Hfo_wOH2+        7.686e-005       0.363  7.686e-005      -4.114
Hfo_wOMn+        1.055e-005       0.050  1.055e-005      -4.977
Hfo_wOFe+        4.829e-006       0.023  4.829e-006      -5.316
Hfo_wOMg+        4.351e-006       0.021  4.351e-006      -5.361
Hfo_wOCa+        3.831e-006       0.018  3.831e-006      -5.417
Hfo_wO-          3.430e-006       0.016  3.430e-006      -5.465
Hfo_wOFeOH       3.537e-007       0.002  3.537e-007      -6.451
Hfo_wH2AsO3      1.545e-008       0.000  1.545e-008      -7.811
Hfo_wOHSO4-2     1.682e-010       0.000  1.682e-010      -9.774
Hfo_wOBa+        7.344e-011       0.000  7.344e-011     -10.134
Hfo_wSO4-        6.039e-011       0.000  6.039e-011     -10.219
Hfo_wOHAsO4-3    1.279e-015       0.000  1.279e-015     -14.893
Hfo_wHAsO4-      1.470e-017       0.000  1.470e-017     -16.833
Hfo_wH2AsO4      3.408e-019       0.000  3.409e-019     -18.467

Mno           
-3.361e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.837e-024       0.000  1.837e-024     -23.736
Mno_O3-2         1.700e-025       0.000  1.700e-025     -24.769
Mno_O3Ca         1.140e-025       0.000  1.140e-025     -24.943
Mno_O3HMn+       9.271e-027       0.000  9.271e-027     -26.033
Mno_O3Na-        3.648e-027       0.000  3.648e-027     -26.438
Mno_O3Mg         2.768e-027       0.000  2.768e-027     -26.558
Mno_O3H-         2.151e-027       0.000  2.151e-027     -26.667
Mno_O3Ba         1.028e-027       0.000  1.028e-027     -26.988
Mno_O3HCa+       5.019e-028       0.000  5.019e-028     -27.299
Mno_O3HMg+       8.254e-030       0.000  8.254e-030     -29.083
Mno_O3HBa+       8.098e-030       0.000  8.098e-030     -29.092
Mno_O3HNa        4.307e-030       0.000  4.307e-030     -29.366
Mno_O3H2         2.044e-032       0.000  2.044e-032     -31.690
Mno_O3H3+        5.196e-038       0.000  5.196e-038     -37.284
Mno_O3H3Cl       1.315e-040       0.000  1.315e-040     -39.881

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.155e-007  3.155e-007
Ba               5.430e-007  5.430e-007
C                4.655e-003  4.655e-003
Ca               1.270e-003  1.270e-003
Cl               9.873e-005  9.873e-005
Fe               2.133e-005  2.133e-005
K                1.893e-005  1.893e-005
Mg               8.051e-005  8.051e-005
Mn               2.151e-005  2.151e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.435      Charge balance
                                       pe  =  -4.483      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.411e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.229e-003
                       Total CO2 (mol/kg)  =  3.281e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.050e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.95
                               Iterations  =  29
                                  Total H  = 1.110198e+002
                                  Total O  = 5.551513e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.926e-007  2.724e-007    -6.534    -6.565    -0.031
   H+                    3.922e-008  3.675e-008    -7.406    -7.435    -0.028
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.155e-007
   AsS(OH)(HS)-          3.149e-007  2.932e-007    -6.502    -6.533    -0.031
   H3AsO3                5.596e-010  5.601e-010    -9.252    -9.252     0.000
   H2AsO3-               1.159e-011  1.079e-011   -10.936   -10.967    -0.031
   As3S4(HS)2-           5.796e-017  5.396e-017   -16.237   -16.268    -0.031
   H4AsO3+               1.095e-017  1.020e-017   -16.960   -16.991    -0.031
   HAsO3-2               7.798e-019  5.859e-019   -18.108   -18.232    -0.124
   AsO3-3                6.053e-027  3.181e-027   -26.218   -26.497    -0.279
As(5)           9.788e-018
   HAsO4-2               6.851e-018  5.147e-018   -17.164   -17.288    -0.124
   H2AsO4-               2.937e-018  2.734e-018   -17.532   -17.563    -0.031
   AsO4-3                5.967e-022  3.136e-022   -21.224   -21.504    -0.279
   H3AsO4                2.003e-023  2.005e-023   -22.698   -22.698     0.000
Ba              5.430e-007
   Ba+2                  5.307e-007  3.987e-007    -6.275    -6.399    -0.124
   BaHCO3+               1.147e-008  1.068e-008    -7.941    -7.972    -0.031
   BaCO3                 7.336e-010  7.344e-010    -9.135    -9.134     0.000
   BaSO4                 5.076e-011  5.081e-011   -10.295   -10.294     0.000
   BaOH+                 3.949e-013  3.676e-013   -12.404   -12.435    -0.031
C(-4)           1.374e-003
   CH4                   1.374e-003  1.375e-003    -2.862    -2.862     0.000
C(4)            3.281e-003
   HCO3-                 2.995e-003  2.793e-003    -2.524    -2.554    -0.030
   CO2                   2.306e-004  2.308e-004    -3.637    -3.637     0.000
   CaHCO3+               3.556e-005  3.311e-005    -4.449    -4.480    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.711e-006  3.565e-006    -5.327    -5.448    -0.121
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.056e-006  2.845e-006    -5.515    -5.546    -0.031



   MgHCO3+               2.083e-006  1.940e-006    -5.681    -5.712    -0.031
   FeHCO3+               4.741e-007  4.414e-007    -6.324    -6.355    -0.031
   NaHCO3                3.177e-007  3.180e-007    -6.498    -6.498     0.000
   MgCO3                 2.017e-007  2.019e-007    -6.695    -6.695     0.000
   FeCO3                 1.350e-007  1.351e-007    -6.870    -6.869     0.000
   NaCO3-                1.443e-008  1.344e-008    -7.841    -7.872    -0.031
   BaHCO3+               1.147e-008  1.068e-008    -7.941    -7.972    -0.031
   BaCO3                 7.336e-010  7.344e-010    -9.135    -9.134     0.000
Ca              1.270e-003
   Ca+2                  1.229e-003  9.292e-004    -2.911    -3.032    -0.121
   CaHCO3+               3.556e-005  3.311e-005    -4.449    -4.480    -0.031
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.709e-008  4.714e-008    -7.327    -7.327     0.000
   CaOH+                 4.507e-009  4.196e-009    -8.346    -8.377    -0.031
   CaHSO4+               1.090e-014  1.015e-014   -13.963   -13.994    -0.031
Cl              9.873e-005
   Cl-                   9.872e-005  9.185e-005    -4.006    -4.037    -0.031
   MnCl+                 4.593e-009  4.276e-009    -8.338    -8.369    -0.031
   FeCl+                 2.152e-010  2.003e-010    -9.667    -9.698    -0.031
   MnCl2                 1.713e-013  1.714e-013   -12.766   -12.766     0.000
   MnCl3-                4.658e-018  4.337e-018   -17.332   -17.363    -0.031
   FeCl+2                1.833e-026  1.377e-026   -25.737   -25.861    -0.124
   FeCl2+                6.067e-030  5.649e-030   -29.217   -29.248    -0.031
   FeCl3                 5.183e-035  5.188e-035   -34.285   -34.285     0.000
Fe(2)           2.133e-005
   Fe(HS)2               1.836e-005  1.837e-005    -4.736    -4.736     0.000
   Fe+2                  2.103e-006  1.580e-006    -5.677    -5.801    -0.124
   FeHCO3+               4.741e-007  4.414e-007    -6.324    -6.355    -0.031
   Fe(HS)3-              2.455e-007  2.285e-007    -6.610    -6.641    -0.031
   FeCO3                 1.350e-007  1.351e-007    -6.870    -6.869     0.000
   FeOH+                 1.460e-008  1.360e-008    -7.836    -7.867    -0.031
   FeCl+                 2.152e-010  2.003e-010    -9.667    -9.698    -0.031
   FeSO4                 7.136e-011  7.143e-011   -10.147   -10.146     0.000
   Fe(OH)2               3.145e-012  3.148e-012   -11.502   -11.502     0.000
   Fe(OH)3-              3.419e-015  3.183e-015   -14.466   -14.497    -0.031
   FeHSO4+               1.853e-017  1.726e-017   -16.732   -16.763    -0.031
Fe(3)           3.669e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.560   -13.560     0.000
   Fe(OH)2+              8.439e-015  7.857e-015   -14.074   -14.105    -0.031
   Fe(OH)4-              7.340e-016  6.834e-016   -15.134   -15.165    -0.031
   FeOH+2                1.161e-018  8.720e-019   -17.935   -18.059    -0.124
   Fe+3                  9.445e-024  4.964e-024   -23.025   -23.304    -0.279
   FeCl+2                1.833e-026  1.377e-026   -25.737   -25.861    -0.124
   FeSO4+                1.486e-026  1.384e-026   -25.828   -25.859    -0.031
   FeCl2+                6.067e-030  5.649e-030   -29.217   -29.248    -0.031
   Fe(SO4)2-             8.267e-032  7.696e-032   -31.083   -31.114    -0.031
   FeHSO4+2              1.812e-033  1.362e-033   -32.742   -32.866    -0.124
   Fe2(OH)2+4            6.423e-035  2.047e-035   -34.192   -34.689    -0.497
   FeCl3                 5.183e-035  5.188e-035   -34.285   -34.285     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.698   -46.474    -0.776
H(0)            1.765e-009
   H2                    8.826e-010  8.835e-010    -9.054    -9.054     0.000
K               1.893e-005
   K+                    1.893e-005  1.761e-005    -4.723    -4.754    -0.031
   KSO4-                 3.379e-011  3.145e-011   -10.471   -10.502    -0.031
Mg              8.051e-005
   Mg+2                  7.822e-005  5.934e-005    -4.107    -4.227    -0.120
   MgHCO3+               2.083e-006  1.940e-006    -5.681    -5.712    -0.031
   MgCO3                 2.017e-007  2.019e-007    -6.695    -6.695     0.000
   MgOH+                 6.297e-009  5.863e-009    -8.201    -8.232    -0.031
   MgSO4                 3.533e-009  3.537e-009    -8.452    -8.451     0.000
Mn(2)           2.151e-005
   Mn+2                  1.521e-005  1.143e-005    -4.818    -4.942    -0.124
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnHCO3+               3.056e-006  2.845e-006    -5.515    -5.546    -0.031
   MnOH+                 8.584e-009  7.992e-009    -8.066    -8.097    -0.031
   MnCl+                 4.593e-009  4.276e-009    -8.338    -8.369    -0.031



   MnSO4                 5.161e-010  5.166e-010    -9.287    -9.287     0.000
   MnCl2                 1.713e-013  1.714e-013   -12.766   -12.766     0.000
   MnCl3-                4.658e-018  4.337e-018   -17.332   -17.363    -0.031
   Mn(OH)3-              3.919e-018  3.648e-018   -17.407   -17.438    -0.031
Mn(3)           2.210e-035
   Mn+3                  2.210e-035  1.162e-035   -34.656   -34.935    -0.279
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.711   -81.836    -0.124
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.671   -95.702    -0.031
Na              2.176e-004
   Na+                   2.173e-004  2.024e-004    -3.663    -3.694    -0.031
   NaHCO3                3.177e-007  3.180e-007    -6.498    -6.498     0.000
   NaCO3-                1.443e-008  1.344e-008    -7.841    -7.872    -0.031
   NaSO4-                2.770e-010  2.579e-010    -9.557    -9.589    -0.031
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.273   -74.272     0.000
S(-2)           2.080e-004
   HS-                   1.227e-004  1.142e-004    -3.911    -3.942    -0.031
   H2S                   3.666e-005  3.670e-005    -4.436    -4.435     0.000
   Fe(HS)2               1.836e-005  1.837e-005    -4.736    -4.736     0.000
   S5-2                  1.011e-006  7.898e-007    -5.995    -6.102    -0.107
   S4-2                  5.951e-007  4.608e-007    -6.225    -6.336    -0.111
   S6-2                  5.190e-007  4.088e-007    -6.285    -6.388    -0.104
   AsS(OH)(HS)-          3.149e-007  2.932e-007    -6.502    -6.533    -0.031
   Fe(HS)3-              2.455e-007  2.285e-007    -6.610    -6.641    -0.031
   S-2                   4.997e-010  3.754e-010    -9.301    -9.425    -0.124
   S3-2                  2.117e-010  1.624e-010    -9.674    -9.789    -0.115
   S2-2                  1.211e-011  9.216e-012   -10.917   -11.035    -0.119
   As3S4(HS)2-           5.796e-017  5.396e-017   -16.237   -16.268    -0.031
S(6)            3.884e-007
   SO4-2                 3.368e-007  2.542e-007    -6.473    -6.595    -0.122
   CaSO4                 4.709e-008  4.714e-008    -7.327    -7.327     0.000
   MgSO4                 3.533e-009  3.537e-009    -8.452    -8.451     0.000
   MnSO4                 5.161e-010  5.166e-010    -9.287    -9.287     0.000
   NaSO4-                2.770e-010  2.579e-010    -9.557    -9.589    -0.031
   FeSO4                 7.136e-011  7.143e-011   -10.147   -10.146     0.000
   BaSO4                 5.076e-011  5.081e-011   -10.295   -10.294     0.000
   KSO4-                 3.379e-011  3.145e-011   -10.471   -10.502    -0.031
   HSO4-                 9.757e-013  9.084e-013   -12.011   -12.042    -0.031
   CaHSO4+               1.090e-014  1.015e-014   -13.963   -13.994    -0.031
   FeHSO4+               1.853e-017  1.726e-017   -16.732   -16.763    -0.031
   FeSO4+                1.486e-026  1.384e-026   -25.828   -25.859    -0.031
   Fe(SO4)2-             8.267e-032  7.696e-032   -31.083   -31.114    -0.031
   FeHSO4+2              1.812e-033  1.362e-033   -32.742   -32.866    -0.124

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.27   -9.63   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.12  -18.50   -1.38  As2O3
Artinite         -8.63    0.97    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.40    8.23  As2O5
As2S3(am)        -7.73  -52.63  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -12.10  -62.21  -50.11  Ba3(AsO4)2
Barite           -3.02  -12.99   -9.97  BaSO4
Birnessite      -27.77   15.83   43.60  MnO2
Bixbyite        -24.65  -25.26   -0.61  Mn2O3
Brucite          -6.20   10.64   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.20  -52.10  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)           -0.00   -2.86   -2.86  CH4
Claudetite      -17.16  -18.50   -1.34  As2O3
CO2(g)           -2.17   -3.64   -1.47  CO2



Dolomite         -1.06  -18.15  -17.09  CaMg(CO3)2
Dolomite(d)      -1.61  -18.15  -16.54  CaMg(CO3)2
Epsomite         -8.68  -10.82   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.40   -4.44   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.15    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.61   -2.31   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.60  -38.44  -45.03  Fe3S4
Gypsum           -5.05   -9.63   -4.58  CaSO4:2H2O
H2(g)            -5.90   -9.05   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.44   -4.44   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.34   35.69   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.54  -37.50  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.29  -28.06   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.92  -43.75   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -34.04  -43.25   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.91  -42.19   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.54  -45.93   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.34   -2.31   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.65   -9.67   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.46   12.88   25.34  MnOOH
Melanterite     -10.19  -12.40   -2.21  FeSO4:7H2O
Mirabilite      -12.87  -13.98   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.94  -89.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.13  -57.83  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.73  -13.02    2.71  MnCl2:4H2O
MnS(Green)       -5.25   -1.45    3.80  MnS
MnSO4           -14.21  -11.54    2.67  MnSO4
Nahcolite        -5.70   -6.25   -0.55  NaHCO3
Natron          -11.52  -12.84   -1.31  Na2CO3:10H2O
Nesquehonite     -4.05   -9.67   -5.62  MgCO3:3H2O
Nsutite         -26.73   15.83   42.56  MnO2
O2(g)           -71.38  -74.27   -2.89  O2
Orpiment         -6.33  -52.63  -46.30  As2S3
Portlandite     -10.96   11.84   22.80  Ca(OH)2
Pyrite           10.70   -7.78  -18.48  FeS2
Pyrochroite      -5.27    9.93   15.20  Mn(OH)2
Pyrolusite      -25.55   15.83   41.38  MnO2
Realgar          -3.64  -23.58  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.36  -11.25  -10.89  FeCO3
Siderite(d)(3)   -0.80  -11.25  -10.45  FeCO3
Sulfur           -3.37  -18.39  -15.03  S
Thenardite      -13.80  -13.98   -0.18  Na2SO4
Thermonatrite   -12.96  -12.84    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.29  -11.85   -8.56  BaCO3

Reaction step 18.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.600e-003 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.82   15.78   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.882e-002 -1.180e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.057e-002 -2.805e-005
Manganite          -12.51   12.83   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.329e-004  4.329e-004
Siderite(d)(3)      -0.75  -11.20  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.31  -11.87   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.079e-004  Surface charge, eq

Hfo_s         
 5.286e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.906e-006       0.550  2.907e-006      -5.537
Hfo_sOHCa+2      2.206e-006       0.417  2.206e-006      -5.656
Hfo_sOFe+        1.269e-007       0.024  1.269e-007      -6.896
Hfo_sOH          2.444e-008       0.005  2.444e-008      -7.612
Hfo_sOH2+        1.897e-008       0.004  1.897e-008      -7.722
Hfo_sOHBa+2      2.794e-009       0.001  2.794e-009      -8.554
Hfo_sO-          7.214e-010       0.000  7.214e-010      -9.142

Hfo           
 1.079e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.045e-004       0.494  1.045e-004      -3.981
Hfo_wOH2+        8.110e-005       0.384  8.110e-005      -4.091
Hfo_wOMn+        9.868e-006       0.047  9.868e-006      -5.006
Hfo_wOFe+        5.064e-006       0.024  5.064e-006      -5.296
Hfo_wOMg+        3.911e-006       0.018  3.911e-006      -5.408
Hfo_wOCa+        3.584e-006       0.017  3.584e-006      -5.446
Hfo_wO-          3.083e-006       0.015  3.083e-006      -5.511
Hfo_wOFeOH       3.423e-007       0.002  3.423e-007      -6.466
Hfo_wH2AsO3      1.487e-008       0.000  1.487e-008      -7.828
Hfo_wOHSO4-2     1.537e-010       0.000  1.537e-010      -9.813
Hfo_wOBa+        6.564e-011       0.000  6.564e-011     -10.183
Hfo_wSO4-        5.980e-011       0.000  5.980e-011     -10.223
Hfo_wOHAsO4-3    9.807e-016       0.000  9.807e-016     -15.008
Hfo_wHAsO4-      1.323e-017       0.000  1.323e-017     -16.878
Hfo_wH2AsO4      3.323e-019       0.000  3.323e-019     -18.478

Mno           
-3.809e-025  Surface charge, eq

Mno_          



 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.173e-024       0.000  2.173e-024     -23.663
Mno_O3-2         1.933e-025       0.000  1.933e-025     -24.714
Mno_O3Ca         1.348e-025       0.000  1.348e-025     -24.870
Mno_O3HMn+       1.188e-026       0.000  1.188e-026     -25.925
Mno_O3Na-        4.143e-027       0.000  4.143e-027     -26.383
Mno_O3Mg         3.146e-027       0.000  3.146e-027     -26.502
Mno_O3H-         2.650e-027       0.000  2.650e-027     -26.577
Mno_O3Ba         1.162e-027       0.000  1.162e-027     -26.935
Mno_O3HCa+       6.433e-028       0.000  6.433e-028     -27.192
Mno_O3HMg+       1.016e-029       0.000  1.016e-029     -28.993
Mno_O3HBa+       9.916e-030       0.000  9.916e-030     -29.004
Mno_O3HNa        5.298e-030       0.000  5.298e-030     -29.276
Mno_O3H2         2.727e-032       0.000  2.727e-032     -31.564
Mno_O3H3+        7.512e-038       0.000  7.512e-038     -37.124
Mno_O3H3Cl       1.898e-040       0.000  1.898e-040     -39.722

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.161e-007  3.161e-007
Ba               5.430e-007  5.430e-007
C                4.914e-003  4.914e-003
Ca               1.329e-003  1.329e-003
Cl               9.873e-005  9.873e-005
Fe               2.347e-005  2.347e-005
K                1.893e-005  1.893e-005
Mg               8.095e-005  8.095e-005
Mn               2.247e-005  2.247e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.400      Charge balance
                                       pe  =  -4.445      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.589e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.358e-003
                       Total CO2 (mol/kg)  =  3.441e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.085e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.82
                               Iterations  =  38
                                  Total H  = 1.110202e+002
                                  Total O  = 5.551552e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.704e-007  2.514e-007    -6.568    -6.600    -0.032
   H+                    4.253e-008  3.981e-008    -7.371    -7.400    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.161e-007
   AsS(OH)(HS)-          3.155e-007  2.934e-007    -6.501    -6.533    -0.032
   H3AsO3                5.531e-010  5.537e-010    -9.257    -9.257     0.000
   H2AsO3-               1.059e-011  9.846e-012   -10.975   -11.007    -0.032
   As3S4(HS)2-           6.823e-017  6.344e-017   -16.166   -16.198    -0.032
   H4AsO3+               1.174e-017  1.092e-017   -16.930   -16.962    -0.032
   HAsO3-2               6.602e-019  4.935e-019   -18.180   -18.307    -0.126



   AsO3-3                4.762e-027  2.473e-027   -26.322   -26.607    -0.284
As(5)           8.591e-018
   HAsO4-2               5.874e-018  4.390e-018   -17.231   -17.358    -0.126
   H2AsO4-               2.717e-018  2.526e-018   -17.566   -17.598    -0.032
   AsO4-3                4.753e-022  2.469e-022   -21.323   -21.607    -0.284
   H3AsO4                2.005e-023  2.007e-023   -22.698   -22.698     0.000
Ba              5.430e-007
   Ba+2                  5.304e-007  3.964e-007    -6.275    -6.402    -0.126
   BaHCO3+               1.188e-008  1.105e-008    -7.925    -7.957    -0.032
   BaCO3                 7.009e-010  7.016e-010    -9.154    -9.154     0.000
   BaSO4                 4.735e-011  4.740e-011   -10.325   -10.324     0.000
   BaOH+                 3.628e-013  3.374e-013   -12.440   -12.472    -0.032
C(-4)           1.474e-003
   CH4                   1.474e-003  1.475e-003    -2.832    -2.831     0.000
C(4)            3.441e-003
   HCO3-                 3.122e-003  2.908e-003    -2.506    -2.536    -0.031
   CO2                   2.601e-004  2.603e-004    -3.585    -3.584     0.000
   CaHCO3+               3.857e-005  3.587e-005    -4.414    -4.445    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.550e-006  3.426e-006    -5.342    -5.465    -0.123
   MnHCO3+               3.315e-006  3.082e-006    -5.480    -5.511    -0.032
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.171e-006  2.019e-006    -5.663    -5.695    -0.032
   FeHCO3+               5.763e-007  5.359e-007    -6.239    -6.271    -0.032
   NaHCO3                3.303e-007  3.306e-007    -6.481    -6.481     0.000
   MgCO3                 1.938e-007  1.940e-007    -6.713    -6.712     0.000
   FeCO3                 1.513e-007  1.514e-007    -6.820    -6.820     0.000
   NaCO3-                1.387e-008  1.290e-008    -7.858    -7.890    -0.032
   BaHCO3+               1.188e-008  1.105e-008    -7.925    -7.957    -0.032
   BaCO3                 7.009e-010  7.016e-010    -9.154    -9.154     0.000
Ca              1.329e-003
   Ca+2                  1.285e-003  9.669e-004    -2.891    -3.015    -0.123
   CaHCO3+               3.857e-005  3.587e-005    -4.414    -4.445    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.598e-008  4.603e-008    -7.337    -7.337     0.000
   CaOH+                 4.335e-009  4.030e-009    -8.363    -8.395    -0.032
   CaHSO4+               1.154e-014  1.073e-014   -13.938   -13.969    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.172e-005    -4.006    -4.038    -0.032
   MnCl+                 4.779e-009  4.443e-009    -8.321    -8.352    -0.032
   FeCl+                 2.509e-010  2.333e-010    -9.600    -9.632    -0.032
   MnCl2                 1.777e-013  1.779e-013   -12.750   -12.750     0.000
   MnCl3-                4.834e-018  4.494e-018   -17.316   -17.347    -0.032
   FeCl+2                2.339e-026  1.748e-026   -25.631   -25.757    -0.126
   FeCl2+                7.703e-030  7.162e-030   -29.113   -29.145    -0.032
   FeCl3                 6.563e-035  6.569e-035   -34.183   -34.182     0.000
Fe(2)           2.347e-005
   Fe(HS)2               2.000e-005  2.002e-005    -4.699    -4.698     0.000
   Fe+2                  2.465e-006  1.843e-006    -5.608    -5.735    -0.126
   FeHCO3+               5.763e-007  5.359e-007    -6.239    -6.271    -0.032
   Fe(HS)3-              2.589e-007  2.407e-007    -6.587    -6.618    -0.032
   FeCO3                 1.513e-007  1.514e-007    -6.820    -6.820     0.000
   FeOH+                 1.574e-008  1.464e-008    -7.803    -7.835    -0.032
   FeCl+                 2.509e-010  2.333e-010    -9.600    -9.632    -0.032
   FeSO4                 7.809e-011  7.817e-011   -10.107   -10.107     0.000
   Fe(OH)2               3.125e-012  3.129e-012   -11.505   -11.505     0.000
   Fe(OH)3-              3.140e-015  2.920e-015   -14.503   -14.535    -0.032
   FeHSO4+               2.200e-017  2.046e-017   -16.658   -16.689    -0.032
Fe(3)           3.734e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.154e-015  8.511e-015   -14.038   -14.070    -0.032
   Fe(OH)4-              6.785e-016  6.308e-016   -15.168   -15.200    -0.032
   FeOH+2                1.369e-018  1.023e-018   -17.864   -17.990    -0.126
   Fe+3                  1.215e-023  6.311e-024   -22.915   -23.200    -0.284
   FeCl+2                2.339e-026  1.748e-026   -25.631   -25.757    -0.126
   FeSO4+                1.775e-026  1.651e-026   -25.751   -25.782    -0.032
   FeCl2+                7.703e-030  7.162e-030   -29.113   -29.145    -0.032



   Fe(SO4)2-             9.267e-032  8.616e-032   -31.033   -31.065    -0.032
   FeHSO4+2              2.355e-033  1.760e-033   -32.628   -32.755    -0.126
   Fe2(OH)2+4            9.033e-035  2.819e-035   -34.044   -34.550    -0.506
   FeCl3                 6.563e-035  6.569e-035   -34.183   -34.182     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.510   -46.300    -0.790
H(0)            1.743e-009
   H2                    8.715e-010  8.724e-010    -9.060    -9.059     0.000
K               1.893e-005
   K+                    1.893e-005  1.758e-005    -4.723    -4.755    -0.032
   KSO4-                 3.170e-011  2.948e-011   -10.499   -10.531    -0.032
Mg              8.095e-005
   Mg+2                  7.858e-005  5.933e-005    -4.105    -4.227    -0.122
   MgHCO3+               2.171e-006  2.019e-006    -5.663    -5.695    -0.032
   MgCO3                 1.938e-007  1.940e-007    -6.713    -6.712     0.000
   MgOH+                 5.819e-009  5.410e-009    -8.235    -8.267    -0.032
   MgSO4                 3.315e-009  3.318e-009    -8.480    -8.479     0.000
Mn(2)           2.247e-005
   Mn+2                  1.591e-005  1.189e-005    -4.798    -4.925    -0.126
   MnHCO3+               3.315e-006  3.082e-006    -5.480    -5.511    -0.032
   MnCO3                 3.233e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 8.256e-009  7.677e-009    -8.083    -8.115    -0.032
   MnCl+                 4.779e-009  4.443e-009    -8.321    -8.352    -0.032
   MnSO4                 5.039e-010  5.045e-010    -9.298    -9.297     0.000
   MnCl2                 1.777e-013  1.779e-013   -12.750   -12.750     0.000
   MnCl3-                4.834e-018  4.494e-018   -17.316   -17.347    -0.032
   Mn(OH)3-              3.211e-018  2.986e-018   -17.493   -17.525    -0.032
Mn(3)           2.537e-035
   Mn+3                  2.537e-035  1.318e-035   -34.596   -34.880    -0.284
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.820   -81.946    -0.126
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.744   -95.776    -0.032
Na              2.176e-004
   Na+                   2.173e-004  2.022e-004    -3.663    -3.694    -0.031
   NaHCO3                3.303e-007  3.306e-007    -6.481    -6.481     0.000
   NaCO3-                1.387e-008  1.290e-008    -7.858    -7.890    -0.032
   NaSO4-                2.600e-010  2.417e-010    -9.585    -9.617    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.262   -74.262     0.000
S(-2)           2.080e-004
   HS-                   1.188e-004  1.104e-004    -3.925    -3.957    -0.032
   H2S                   3.839e-005  3.843e-005    -4.416    -4.415     0.000
   Fe(HS)2               2.000e-005  2.002e-005    -4.699    -4.698     0.000
   S5-2                  9.057e-007  7.048e-007    -6.043    -6.152    -0.109
   S4-2                  5.333e-007  4.112e-007    -6.273    -6.386    -0.113
   S6-2                  4.648e-007  3.648e-007    -6.333    -6.438    -0.105
   AsS(OH)(HS)-          3.155e-007  2.934e-007    -6.501    -6.533    -0.032
   Fe(HS)3-              2.589e-007  2.407e-007    -6.587    -6.618    -0.032
   S-2                   4.482e-010  3.350e-010    -9.349    -9.475    -0.126
   S3-2                  1.898e-010  1.449e-010    -9.722    -9.839    -0.117
   S2-2                  1.085e-011  8.223e-012   -10.964   -11.085    -0.121
   As3S4(HS)2-           6.823e-017  6.344e-017   -16.166   -16.198    -0.032
S(6)            3.679e-007
   SO4-2                 3.177e-007  2.386e-007    -6.498    -6.622    -0.124
   CaSO4                 4.598e-008  4.603e-008    -7.337    -7.337     0.000
   MgSO4                 3.315e-009  3.318e-009    -8.480    -8.479     0.000
   MnSO4                 5.039e-010  5.045e-010    -9.298    -9.297     0.000
   NaSO4-                2.600e-010  2.417e-010    -9.585    -9.617    -0.032
   FeSO4                 7.809e-011  7.817e-011   -10.107   -10.107     0.000
   BaSO4                 4.735e-011  4.740e-011   -10.325   -10.324     0.000
   KSO4-                 3.170e-011  2.948e-011   -10.499   -10.531    -0.032
   HSO4-                 9.931e-013  9.234e-013   -12.003   -12.035    -0.032
   CaHSO4+               1.154e-014  1.073e-014   -13.938   -13.969    -0.032
   FeHSO4+               2.200e-017  2.046e-017   -16.658   -16.689    -0.032
   FeSO4+                1.775e-026  1.651e-026   -25.751   -25.782    -0.032
   Fe(SO4)2-             9.267e-032  8.616e-032   -31.033   -31.065    -0.032
   FeHSO4+2              2.355e-033  1.760e-033   -32.628   -32.755    -0.126



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.28   -9.64   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -8.72    0.88    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.39    8.23  As2O5
As2S3(am)        -7.68  -52.58  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -12.31  -62.42  -50.11  Ba3(AsO4)2
Barite           -3.05  -13.02   -9.97  BaSO4
Birnessite      -27.82   15.78   43.60  MnO2
Bixbyite        -24.75  -25.36   -0.61  Mn2O3
Brucite          -6.27   10.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.35  -52.26  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.03   -2.83   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -2.12   -3.58   -1.47  CO2
Dolomite         -1.08  -18.17  -17.09  CaMg(CO3)2
Dolomite(d)      -1.63  -18.17  -16.54  CaMg(CO3)2
Epsomite         -8.71  -10.85   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.39   -4.43   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.07   20.22  Fe3(OH)8
FeS(ppt)          1.62   -2.29   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.67  -38.36  -45.03  Fe3S4
Gypsum           -5.06   -9.64   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.42   -4.42   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.50   35.53   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.59  -37.56  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.43  -28.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.87  -43.70   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.99  -43.20   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.86  -42.14   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.45  -45.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.36   -2.29   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.66   -9.69   -8.03  MgCO3
Magnetite         3.33    7.07    3.74  Fe3O4
Manganite       -12.51   12.83   25.34  MnOOH
Melanterite     -10.15  -12.36   -2.21  FeSO4:7H2O
Mirabilite      -12.90  -14.01   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.92  -89.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.28  -57.99  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.71  -13.00    2.71  MnCl2:4H2O
MnS(Green)       -5.28   -1.48    3.80  MnS
MnSO4           -14.22  -11.55    2.67  MnSO4
Nahcolite        -5.68   -6.23   -0.55  NaHCO3
Natron          -11.54  -12.85   -1.31  Na2CO3:10H2O
Nesquehonite     -4.07   -9.69   -5.62  MgCO3:3H2O
Nsutite         -26.78   15.78   42.56  MnO2
O2(g)           -71.37  -74.26   -2.89  O2
Orpiment         -6.28  -52.58  -46.30  As2S3
Portlandite     -11.01   11.79   22.80  Ca(OH)2
Pyrite           10.74   -7.74  -18.48  FeS2
Pyrochroite      -5.32    9.88   15.20  Mn(OH)2
Pyrolusite      -25.60   15.78   41.38  MnO2
Realgar          -3.62  -23.57  -19.94  AsS



Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.31  -11.20  -10.89  FeCO3
Siderite(d)(3)   -0.75  -11.20  -10.45  FeCO3
Sulfur           -3.34  -18.37  -15.03  S
Thenardite      -13.83  -14.01   -0.18  Na2SO4
Thermonatrite   -12.98  -12.85    0.13  Na2CO3:H2O
Trona           -18.29  -19.08   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.31  -11.87   -8.56  BaCO3

Reaction step 19.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 3.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.86   15.74   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.876e-002 -1.238e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.038e-005
Manganite          -12.56   12.78   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.327e-004  4.327e-004
Siderite(d)(3)      -0.70  -11.15  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.32  -11.89   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.113e-004  Surface charge, eq

Hfo_s         
 5.285e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.805e-006       0.531  2.805e-006      -5.552
Hfo_sOHCa+2      2.295e-006       0.434  2.295e-006      -5.639
Hfo_sOFe+        1.363e-007       0.026  1.363e-007      -6.865
Hfo_sOH          2.450e-008       0.005  2.450e-008      -7.611
Hfo_sOH2+        2.050e-008       0.004  2.050e-008      -7.688
Hfo_sOHBa+2      2.785e-009       0.001  2.785e-009      -8.555
Hfo_sO-          6.709e-010       0.000  6.709e-010      -9.173

Hfo           
 1.113e-004  Surface charge, eq

Hfo_w         
 2.114e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          1.017e-004       0.481  1.017e-004      -3.993
Hfo_wOH2+        8.511e-005       0.403  8.511e-005      -4.070
Hfo_wOMn+        9.252e-006       0.044  9.252e-006      -5.034
Hfo_wOFe+        5.283e-006       0.025  5.283e-006      -5.277
Hfo_wOMg+        3.530e-006       0.017  3.530e-006      -5.452
Hfo_wOCa+        3.360e-006       0.016  3.360e-006      -5.474
Hfo_wO-          2.785e-006       0.013  2.785e-006      -5.555
Hfo_wOFeOH       3.313e-007       0.002  3.313e-007      -6.480
Hfo_wH2AsO3      1.438e-008       0.000  1.438e-008      -7.842
Hfo_wOHSO4-2     1.407e-010       0.000  1.407e-010      -9.852
Hfo_wSO4-        5.901e-011       0.000  5.901e-011     -10.229
Hfo_wOBa+        5.896e-011       0.000  5.896e-011     -10.229
Hfo_wOHAsO4-3    7.665e-016       0.000  7.665e-016     -15.115
Hfo_wHAsO4-      1.201e-017       0.000  1.201e-017     -16.920
Hfo_wH2AsO4      3.253e-019       0.000  3.253e-019     -18.488

Mno           
-1.198e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.118e-028       0.000  7.118e-028     -27.148
Mno_O3-2         6.101e-029       0.000  6.101e-029     -28.215
Mno_O3Ca         4.417e-029       0.000  4.417e-029     -28.355
Mno_O3HMn+       4.195e-030       0.000  4.195e-030     -29.377
Mno_O3Na-        1.306e-030       0.000  1.306e-030     -29.884
Mno_O3Mg         9.922e-031       0.000  9.922e-031     -30.003
Mno_O3H-         9.014e-031       0.000  9.014e-031     -30.045
Mno_O3Ba         3.647e-031       0.000  3.647e-031     -30.438
Mno_O3HCa+       2.271e-031       0.000  2.271e-031     -30.644
Mno_O3HMg+       3.455e-033       0.000  3.455e-033     -32.462
Mno_O3HBa+       3.354e-033       0.000  3.354e-033     -32.474
Mno_O3HNa        1.800e-033       0.000  1.800e-033     -32.745
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        2.969e-041       0.000  2.969e-041     -40.527
Mno_O3H3Cl       7.490e-044       0.000  7.490e-044     -43.126

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.166e-007  3.166e-007
Ba               5.430e-007  5.430e-007
C                5.172e-003  5.172e-003
Ca               1.387e-003  1.387e-003
Cl               9.873e-005  9.873e-005
Fe               2.559e-005  2.559e-005
K                1.893e-005  1.893e-005
Mg               8.133e-005  8.133e-005
Mn               2.342e-005  2.342e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.367      Charge balance
                                       pe  =  -4.410      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.763e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.485e-003
                       Total CO2 (mol/kg)  =  3.599e-003



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.119e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.70
                               Iterations  =  32
                                  Total H  = 1.110206e+002
                                  Total O  = 5.551590e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.512e-007  2.333e-007    -6.600    -6.632    -0.032
   H+                    4.589e-008  4.291e-008    -7.338    -7.367    -0.029
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.166e-007
   AsS(OH)(HS)-          3.160e-007  2.935e-007    -6.500    -6.532    -0.032
   H3AsO3                5.494e-010  5.500e-010    -9.260    -9.260     0.000
   H2AsO3-               9.772e-012  9.074e-012   -11.010   -11.042    -0.032
   As3S4(HS)2-           7.944e-017  7.377e-017   -16.100   -16.132    -0.032
   H4AsO3+               1.259e-017  1.169e-017   -16.900   -16.932    -0.032
   HAsO3-2               5.674e-019  4.220e-019   -18.246   -18.375    -0.129
   AsO3-3                3.820e-027  1.962e-027   -26.418   -26.707    -0.289
As(5)           7.645e-018
   HAsO4-2               5.108e-018  3.799e-018   -17.292   -17.420    -0.129
   H2AsO4-               2.537e-018  2.356e-018   -17.596   -17.628    -0.032
   AsO4-3                3.859e-022  1.982e-022   -21.414   -21.703    -0.289
   H3AsO4                2.015e-023  2.017e-023   -22.696   -22.695     0.000
Ba              5.430e-007
   Ba+2                  5.300e-007  3.942e-007    -6.276    -6.404    -0.129
   BaHCO3+               1.229e-008  1.141e-008    -7.910    -7.943    -0.032
   BaCO3                 6.715e-010  6.722e-010    -9.173    -9.173     0.000
   BaSO4                 4.427e-011  4.431e-011   -10.354   -10.353     0.000
   BaOH+                 3.351e-013  3.112e-013   -12.475   -12.507    -0.032
C(-4)           1.573e-003
   CH4                   1.573e-003  1.575e-003    -2.803    -2.803     0.000
C(4)            3.599e-003
   HCO3-                 3.246e-003  3.020e-003    -2.489    -2.520    -0.031
   CO2                   2.911e-004  2.914e-004    -3.536    -3.535     0.000
   CaHCO3+               4.163e-005  3.866e-005    -4.381    -4.413    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.405e-006  3.301e-006    -5.356    -5.481    -0.125
   MnHCO3+               3.577e-006  3.322e-006    -5.446    -5.479    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.256e-006  2.095e-006    -5.647    -5.679    -0.032
   FeHCO3+               6.922e-007  6.428e-007    -6.160    -6.192    -0.032
   NaHCO3                3.425e-007  3.429e-007    -6.465    -6.465     0.000
   MgCO3                 1.865e-007  1.867e-007    -6.729    -6.729     0.000
   FeCO3                 1.683e-007  1.685e-007    -6.774    -6.773     0.000
   NaCO3-                1.336e-008  1.241e-008    -7.874    -7.906    -0.032
   BaHCO3+               1.229e-008  1.141e-008    -7.910    -7.943    -0.032
   BaCO3                 6.715e-010  6.722e-010    -9.173    -9.173     0.000
Ca              1.387e-003
   Ca+2                  1.340e-003  1.003e-003    -2.873    -2.998    -0.125
   CaHCO3+               4.163e-005  3.866e-005    -4.381    -4.413    -0.032
   CaCO3                 5.544e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.487e-008  4.491e-008    -7.348    -7.348     0.000
   CaOH+                 4.179e-009  3.881e-009    -8.379    -8.411    -0.032
   CaHSO4+               1.216e-014  1.129e-014   -13.915   -13.947    -0.032
Cl              9.873e-005
   Cl-                   9.872e-005  9.161e-005    -4.006    -4.038    -0.032
   MnCl+                 4.959e-009  4.606e-009    -8.305    -8.337    -0.032
   FeCl+                 2.898e-010  2.691e-010    -9.538    -9.570    -0.032
   MnCl2                 1.840e-013  1.842e-013   -12.735   -12.735     0.000
   MnCl3-                5.004e-018  4.647e-018   -17.301   -17.333    -0.032
   FeCl+2                2.940e-026  2.186e-026   -25.532   -25.660    -0.129
   FeCl2+                9.633e-030  8.946e-030   -29.016   -29.048    -0.032



   FeCl3                 8.186e-035  8.195e-035   -34.087   -34.086     0.000
Fe(2)           2.559e-005
   Fe(HS)2               2.158e-005  2.160e-005    -4.666    -4.665     0.000
   Fe+2                  2.862e-006  2.128e-006    -5.543    -5.672    -0.129
   FeHCO3+               6.922e-007  6.428e-007    -6.160    -6.192    -0.032
   Fe(HS)3-              2.703e-007  2.510e-007    -6.568    -6.600    -0.032
   FeCO3                 1.683e-007  1.685e-007    -6.774    -6.773     0.000
   FeOH+                 1.689e-008  1.568e-008    -7.772    -7.805    -0.032
   FeCl+                 2.898e-010  2.691e-010    -9.538    -9.570    -0.032
   FeSO4                 8.480e-011  8.489e-011   -10.072   -10.071     0.000
   Fe(OH)2               3.107e-012  3.110e-012   -11.508   -11.507     0.000
   Fe(OH)3-              2.900e-015  2.693e-015   -14.538   -14.570    -0.032
   FeHSO4+               2.578e-017  2.394e-017   -16.589   -16.621    -0.032
Fe(3)           3.802e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              9.879e-015  9.174e-015   -14.005   -14.037    -0.032
   Fe(OH)4-              6.302e-016  5.853e-016   -15.201   -15.233    -0.032
   FeOH+2                1.599e-018  1.189e-018   -17.796   -17.925    -0.129
   Fe+3                  1.539e-023  7.902e-024   -22.813   -23.102    -0.289
   FeCl+2                2.940e-026  2.186e-026   -25.532   -25.660    -0.129
   FeSO4+                2.093e-026  1.944e-026   -25.679   -25.711    -0.032
   FeCl2+                9.633e-030  8.946e-030   -29.016   -29.048    -0.032
   Fe(SO4)2-             1.027e-031  9.539e-032   -30.988   -31.020    -0.032
   FeHSO4+2              3.003e-033  2.233e-033   -32.522   -32.651    -0.129
   Fe2(OH)2+4            1.244e-034  3.805e-035   -33.905   -34.420    -0.514
   FeCl3                 8.186e-035  8.195e-035   -34.087   -34.086     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.333   -46.137    -0.804
H(0)            1.722e-009
   H2                    8.612e-010  8.621e-010    -9.065    -9.064     0.000
K               1.893e-005
   K+                    1.893e-005  1.756e-005    -4.723    -4.755    -0.032
   KSO4-                 2.981e-011  2.768e-011   -10.526   -10.558    -0.032
Mg              8.133e-005
   Mg+2                  7.888e-005  5.928e-005    -4.103    -4.227    -0.124
   MgHCO3+               2.256e-006  2.095e-006    -5.647    -5.679    -0.032
   MgCO3                 1.865e-007  1.867e-007    -6.729    -6.729     0.000
   MgOH+                 5.401e-009  5.016e-009    -8.268    -8.300    -0.032
   MgSO4                 3.114e-009  3.117e-009    -8.507    -8.506     0.000
Mn(2)           2.342e-005
   Mn+2                  1.659e-005  1.234e-005    -4.780    -4.909    -0.129
   MnHCO3+               3.577e-006  3.322e-006    -5.446    -5.479    -0.032
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.960e-009  7.392e-009    -8.099    -8.131    -0.032
   MnCl+                 4.959e-009  4.606e-009    -8.305    -8.337    -0.032
   MnSO4                 4.917e-010  4.923e-010    -9.308    -9.308     0.000
   MnCl2                 1.840e-013  1.842e-013   -12.735   -12.735     0.000
   MnCl3-                5.004e-018  4.647e-018   -17.301   -17.333    -0.032
   Mn(OH)3-              2.665e-018  2.475e-018   -17.574   -17.606    -0.032
Mn(3)           2.887e-035
   Mn+3                  2.887e-035  1.483e-035   -34.540   -34.829    -0.289
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -81.922   -82.050    -0.129
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.812   -95.844    -0.032
Na              2.176e-004
   Na+                   2.173e-004  2.019e-004    -3.663    -3.695    -0.032
   NaHCO3                3.425e-007  3.429e-007    -6.465    -6.465     0.000
   NaCO3-                1.336e-008  1.241e-008    -7.874    -7.906    -0.032
   NaSO4-                2.444e-010  2.270e-010    -9.612    -9.644    -0.032
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.252   -74.251     0.000
S(-2)           2.080e-004
   HS-                   1.149e-004  1.067e-004    -3.940    -3.972    -0.032
   H2S                   4.000e-005  4.004e-005    -4.398    -4.398     0.000
   Fe(HS)2               2.158e-005  2.160e-005    -4.666    -4.665     0.000
   S5-2                  8.152e-007  6.320e-007    -6.089    -6.199    -0.111
   S4-2                  4.801e-007  3.687e-007    -6.319    -6.433    -0.115



   S6-2                  4.183e-007  3.271e-007    -6.379    -6.485    -0.107
   AsS(OH)(HS)-          3.160e-007  2.935e-007    -6.500    -6.532    -0.032
   Fe(HS)3-              2.703e-007  2.510e-007    -6.568    -6.600    -0.032
   S-2                   4.039e-010  3.004e-010    -9.394    -9.522    -0.129
   S3-2                  1.709e-010  1.299e-010    -9.767    -9.886    -0.119
   S2-2                  9.778e-012  7.374e-012   -11.010   -11.132    -0.123
   As3S4(HS)2-           7.944e-017  7.377e-017   -16.100   -16.132    -0.032
S(6)            3.490e-007
   SO4-2                 3.002e-007  2.243e-007    -6.523    -6.649    -0.126
   CaSO4                 4.487e-008  4.491e-008    -7.348    -7.348     0.000
   MgSO4                 3.114e-009  3.117e-009    -8.507    -8.506     0.000
   MnSO4                 4.917e-010  4.923e-010    -9.308    -9.308     0.000
   NaSO4-                2.444e-010  2.270e-010    -9.612    -9.644    -0.032
   FeSO4                 8.480e-011  8.489e-011   -10.072   -10.071     0.000
   BaSO4                 4.427e-011  4.431e-011   -10.354   -10.353     0.000
   KSO4-                 2.981e-011  2.768e-011   -10.526   -10.558    -0.032
   HSO4-                 1.008e-012  9.358e-013   -11.997   -12.029    -0.032
   CaHSO4+               1.216e-014  1.129e-014   -13.915   -13.947    -0.032
   FeHSO4+               2.578e-017  2.394e-017   -16.589   -16.621    -0.032
   FeSO4+                2.093e-026  1.944e-026   -25.679   -25.711    -0.032
   Fe(SO4)2-             1.027e-031  9.539e-032   -30.988   -31.020    -0.032
   FeHSO4+2              3.003e-033  2.233e-033   -32.522   -32.651    -0.129

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.29   -9.65   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.80    0.80    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.62  -45.39    8.23  As2O5
As2S3(am)        -7.64  -52.54  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -12.51  -62.62  -50.11  Ba3(AsO4)2
Barite           -3.08  -13.05   -9.97  BaSO4
Birnessite      -27.86   15.74   43.60  MnO2
Bixbyite        -24.84  -25.45   -0.61  Mn2O3
Brucite          -6.33   10.51   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.50  -52.40  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.06   -2.80   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -2.07   -3.54   -1.47  CO2
Dolomite         -1.10  -18.19  -17.09  CaMg(CO3)2
Dolomite(d)      -1.65  -18.19  -16.54  CaMg(CO3)2
Epsomite         -8.74  -10.88   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.38   -4.42   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.64   -2.28   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.74  -38.29  -45.03  Fe3S4
Gypsum           -5.07   -9.65   -4.58  CaSO4:2H2O
H2(g)            -5.91   -9.06   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.40   -4.40   -1.00  H2S
Halite           -9.31   -7.73    1.58  NaCl
Hausmannite     -25.64   35.39   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.64  -37.61  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.56  -28.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.82  -43.65   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.95  -43.16   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.82  -42.10   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.38  -45.77   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.37   -2.28   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.68   -9.71   -8.03  MgCO3
Magnetite         3.33    7.06    3.74  Fe3O4
Manganite       -12.56   12.78   25.34  MnOOH
Melanterite     -10.11  -12.32   -2.21  FeSO4:7H2O
Mirabilite      -12.93  -14.04   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.89  -89.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.43  -58.13  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.70  -12.99    2.71  MnCl2:4H2O
MnS(Green)       -5.31   -1.51    3.80  MnS
MnSO4           -14.23  -11.56    2.67  MnSO4
Nahcolite        -5.67   -6.21   -0.55  NaHCO3
Natron          -11.56  -12.87   -1.31  Na2CO3:10H2O
Nesquehonite     -4.09   -9.71   -5.62  MgCO3:3H2O
Nsutite         -26.82   15.74   42.56  MnO2
O2(g)           -71.36  -74.25   -2.89  O2
Orpiment         -6.24  -52.54  -46.30  As2S3
Portlandite     -11.06   11.74   22.80  Ca(OH)2
Pyrite           10.78   -7.70  -18.48  FeS2
Pyrochroite      -5.37    9.83   15.20  Mn(OH)2
Pyrolusite      -25.64   15.74   41.38  MnO2
Realgar          -3.61  -23.56  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.56  -44.81  -20.25  FeAsO4:2H2O
Siderite         -0.26  -11.15  -10.89  FeCO3
Siderite(d)(3)   -0.70  -11.15  -10.45  FeCO3
Sulfur           -3.32  -18.34  -15.03  S
Thenardite      -13.86  -14.04   -0.18  Na2SO4
Thermonatrite   -13.00  -12.87    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.32  -11.89   -8.56  BaCO3

Reaction step 20.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.90   15.70   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.871e-002 -1.295e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.268e-005
Manganite          -12.60   12.74   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.324e-004  4.324e-004
Siderite(d)(3)      -0.66  -11.11  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.34  -11.90   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 1.146e-004  Surface charge, eq

Hfo_s         
 5.284e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.710e-006       0.513  2.710e-006      -5.567
Hfo_sOHCa+2      2.378e-006       0.450  2.378e-006      -5.624
Hfo_sOFe+        1.456e-007       0.028  1.456e-007      -6.837
Hfo_sOH          2.453e-008       0.005  2.453e-008      -7.610
Hfo_sOH2+        2.202e-008       0.004  2.202e-008      -7.657
Hfo_sOHBa+2      2.773e-009       0.001  2.773e-009      -8.557
Hfo_sO-          6.258e-010       0.000  6.259e-010      -9.204

Hfo           
 1.146e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          9.904e-005       0.469  9.904e-005      -4.004
Hfo_wOH2+        8.891e-005       0.421  8.891e-005      -4.051
Hfo_wOMn+        8.692e-006       0.041  8.692e-006      -5.061
Hfo_wOFe+        5.488e-006       0.026  5.488e-006      -5.261
Hfo_wOMg+        3.199e-006       0.015  3.199e-006      -5.495
Hfo_wOCa+        3.157e-006       0.015  3.157e-006      -5.501
Hfo_wO-          2.527e-006       0.012  2.527e-006      -5.597
Hfo_wOFeOH       3.208e-007       0.002  3.208e-007      -6.494
Hfo_wH2AsO3      1.397e-008       0.000  1.397e-008      -7.855
Hfo_wOHSO4-2     1.290e-010       0.000  1.291e-010      -9.889
Hfo_wSO4-        5.807e-011       0.000  5.807e-011     -10.236
Hfo_wOBa+        5.321e-011       0.000  5.321e-011     -10.274
Hfo_wOHAsO4-3    6.093e-016       0.000  6.093e-016     -15.215
Hfo_wHAsO4-      1.099e-017       0.000  1.100e-017     -16.959
Hfo_wH2AsO4      3.194e-019       0.000  3.194e-019     -18.496

Mno           
-1.037e-028  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.402e-028       0.000  6.402e-028     -27.194
Mno_O3-2         5.299e-029       0.000  5.299e-029     -28.276
Mno_O3Ca         3.972e-029       0.000  3.972e-029     -28.401
Mno_O3HMn+       4.048e-030       0.000  4.048e-030     -29.393
Mno_O3Na-        1.133e-030       0.000  1.133e-030     -29.946
Mno_O3Mg         8.607e-031       0.000  8.608e-031     -30.065
Mno_O3H-         8.401e-031       0.000  8.401e-031     -30.076
Mno_O3Ba         3.150e-031       0.000  3.151e-031     -30.502
Mno_O3HCa+       2.192e-031       0.000  2.192e-031     -30.659
Mno_O3HMg+       3.216e-033       0.000  3.216e-033     -32.493
Mno_O3HBa+       3.109e-033       0.000  3.109e-033     -32.507
Mno_O3HNa        1.675e-033       0.000  1.675e-033     -32.776
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.185e-041       0.000  3.185e-041     -40.497
Mno_O3H3Cl       8.027e-044       0.000  8.027e-044     -43.095

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.170e-007  3.170e-007
Ba               5.430e-007  5.430e-007
C                5.430e-003  5.429e-003
Ca               1.444e-003  1.444e-003
Cl               9.873e-005  9.873e-005
Fe               2.768e-005  2.768e-005
K                1.893e-005  1.893e-005
Mg               8.167e-005  8.166e-005
Mn               2.435e-005  2.435e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.337      Charge balance
                                       pe  =  -4.377      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  4.933e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.609e-003
                       Total CO2 (mol/kg)  =  3.757e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.152e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.59
                               Iterations  =  32
                                  Total H  = 1.110210e+002
                                  Total O  = 5.551627e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.344e-007  2.174e-007    -6.630    -6.663    -0.033
   H+                    4.929e-008  4.604e-008    -7.307    -7.337    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.170e-007
   AsS(OH)(HS)-          3.164e-007  2.935e-007    -6.500    -6.532    -0.033
   H3AsO3                5.480e-010  5.486e-010    -9.261    -9.261     0.000
   H2AsO3-               9.095e-012  8.436e-012   -11.041   -11.074    -0.033
   As3S4(HS)2-           9.161e-017  8.497e-017   -16.038   -16.071    -0.033
   H4AsO3+               1.349e-017  1.251e-017   -16.870   -16.903    -0.033
   HAsO3-2               4.939e-019  3.656e-019   -18.306   -18.437    -0.131
   AsO3-3                3.118e-027  1.584e-027   -26.506   -26.800    -0.294
As(5)           6.885e-018
   HAsO4-2               4.496e-018  3.328e-018   -17.347   -17.478    -0.131
   H2AsO4-               2.388e-018  2.215e-018   -17.622   -17.655    -0.033
   AsO4-3                3.185e-022  1.618e-022   -21.497   -21.791    -0.294
   H3AsO4                2.032e-023  2.035e-023   -22.692   -22.692     0.000
Ba              5.430e-007
   Ba+2                  5.297e-007  3.920e-007    -6.276    -6.407    -0.131
   BaHCO3+               1.268e-008  1.176e-008    -7.897    -7.930    -0.033
   BaCO3                 6.449e-010  6.457e-010    -9.190    -9.190     0.000
   BaSO4                 4.147e-011  4.152e-011   -10.382   -10.382     0.000
   BaOH+                 3.110e-013  2.885e-013   -12.507   -12.540    -0.033
C(-4)           1.673e-003
   CH4                   1.673e-003  1.674e-003    -2.777    -2.776     0.000
C(4)            3.757e-003
   HCO3-                 3.368e-003  3.130e-003    -2.473    -2.504    -0.032
   CO2                   3.237e-004  3.240e-004    -3.490    -3.489     0.000
   CaHCO3+               4.472e-005  4.148e-005    -4.349    -4.382    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CO3-2                 4.273e-006  3.188e-006    -5.369    -5.496    -0.127
   MnHCO3+               3.843e-006  3.565e-006    -5.415    -5.448    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MgHCO3+               2.338e-006  2.168e-006    -5.631    -5.664    -0.033



   FeHCO3+               8.222e-007  7.626e-007    -6.085    -6.118    -0.033
   NaHCO3                3.545e-007  3.549e-007    -6.450    -6.450     0.000
   FeCO3                 1.861e-007  1.863e-007    -6.730    -6.730     0.000
   MgCO3                 1.799e-007  1.801e-007    -6.745    -6.744     0.000
   NaCO3-                1.291e-008  1.197e-008    -7.889    -7.922    -0.033
   BaHCO3+               1.268e-008  1.176e-008    -7.897    -7.930    -0.033
   BaCO3                 6.449e-010  6.457e-010    -9.190    -9.190     0.000
Ca              1.444e-003
   Ca+2                  1.394e-003  1.039e-003    -2.856    -2.983    -0.127
   CaHCO3+               4.472e-005  4.148e-005    -4.349    -4.382    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.000
   CaSO4                 4.376e-008  4.381e-008    -7.359    -7.358     0.000
   CaOH+                 4.037e-009  3.745e-009    -8.394    -8.427    -0.033
   CaHSO4+               1.274e-014  1.182e-014   -13.895   -13.927    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.150e-005    -4.006    -4.039    -0.033
   MnCl+                 5.135e-009  4.763e-009    -8.289    -8.322    -0.033
   FeCl+                 3.318e-010  3.077e-010    -9.479    -9.512    -0.033
   MnCl2                 1.900e-013  1.902e-013   -12.721   -12.721     0.000
   MnCl3-                5.168e-018  4.794e-018   -17.287   -17.319    -0.033
   FeCl+2                3.645e-026  2.698e-026   -25.438   -25.569    -0.131
   FeCl2+                1.189e-029  1.102e-029   -28.925   -28.958    -0.033
   FeCl3                 1.008e-034  1.009e-034   -33.997   -33.996     0.000
Fe(2)           2.768e-005
   Fe(HS)2               2.309e-005  2.311e-005    -4.637    -4.636     0.000
   Fe+2                  3.292e-006  2.437e-006    -5.483    -5.613    -0.131
   FeHCO3+               8.222e-007  7.626e-007    -6.085    -6.118    -0.033
   Fe(HS)3-              2.799e-007  2.596e-007    -6.553    -6.586    -0.033
   FeCO3                 1.861e-007  1.863e-007    -6.730    -6.730     0.000
   FeOH+                 1.804e-008  1.673e-008    -7.744    -7.776    -0.033
   FeCl+                 3.318e-010  3.077e-010    -9.479    -9.512    -0.033
   FeSO4                 9.146e-011  9.156e-011   -10.039   -10.038     0.000
   Fe(OH)2               3.089e-012  3.093e-012   -11.510   -11.510     0.000
   Fe(OH)3-              2.690e-015  2.495e-015   -14.570   -14.603    -0.033
   FeHSO4+               2.988e-017  2.771e-017   -16.525   -16.557    -0.033
Fe(3)           3.871e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.000
   Fe(OH)2+              1.061e-014  9.844e-015   -13.974   -14.007    -0.033
   Fe(OH)4-              5.880e-016  5.454e-016   -15.231   -15.263    -0.033
   FeOH+2                1.849e-018  1.369e-018   -17.733   -17.864    -0.131
   Fe+3                  1.921e-023  9.763e-024   -22.716   -23.010    -0.294
   FeCl+2                3.645e-026  2.698e-026   -25.438   -25.569    -0.131
   FeSO4+                2.439e-026  2.262e-026   -25.613   -25.645    -0.033
   FeCl2+                1.189e-029  1.102e-029   -28.925   -28.958    -0.033
   Fe(SO4)2-             1.128e-031  1.046e-031   -30.948   -30.981    -0.033
   FeHSO4+2              3.768e-033  2.789e-033   -32.424   -32.555    -0.131
   Fe2(OH)2+4            1.680e-034  5.043e-035   -33.775   -34.297    -0.523
   FeCl3                 1.008e-034  1.009e-034   -33.997   -33.996     0.000
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.167   -45.984    -0.817
H(0)            1.703e-009
   H2                    8.516e-010  8.526e-010    -9.070    -9.069     0.000
K               1.893e-005
   K+                    1.893e-005  1.754e-005    -4.723    -4.756    -0.033
   KSO4-                 2.808e-011  2.605e-011   -10.552   -10.584    -0.033
Mg              8.167e-005
   Mg+2                  7.914e-005  5.921e-005    -4.102    -4.228    -0.126
   MgHCO3+               2.338e-006  2.168e-006    -5.631    -5.664    -0.033
   MgCO3                 1.799e-007  1.801e-007    -6.745    -6.744     0.000
   MgOH+                 5.033e-009  4.669e-009    -8.298    -8.331    -0.033
   MgSO4                 2.930e-009  2.933e-009    -8.533    -8.533     0.000
Mn(2)           2.435e-005
   Mn+2                  1.726e-005  1.278e-005    -4.763    -4.894    -0.131
   MnHCO3+               3.843e-006  3.565e-006    -5.415    -5.448    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.490    -5.490     0.000
   MnOH+                 7.690e-009  7.133e-009    -8.114    -8.147    -0.033
   MnCl+                 5.135e-009  4.763e-009    -8.289    -8.322    -0.033
   MnSO4                 4.797e-010  4.802e-010    -9.319    -9.319     0.000



   MnCl2                 1.900e-013  1.902e-013   -12.721   -12.721     0.000
   MnCl3-                5.168e-018  4.794e-018   -17.287   -17.319    -0.033
   Mn(OH)3-              2.236e-018  2.074e-018   -17.650   -17.683    -0.033
Mn(3)           3.261e-035
   Mn+3                  3.261e-035  1.657e-035   -34.487   -34.781    -0.294
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.017   -82.148    -0.131
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.876   -95.909    -0.033
Na              2.176e-004
   Na+                   2.173e-004  2.016e-004    -3.663    -3.695    -0.032
   NaHCO3                3.545e-007  3.549e-007    -6.450    -6.450     0.000
   NaCO3-                1.291e-008  1.197e-008    -7.889    -7.922    -0.033
   NaSO4-                2.303e-010  2.136e-010    -9.638    -9.670    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.242   -74.242     0.000
S(-2)           2.080e-004
   HS-                   1.112e-004  1.032e-004    -3.954    -3.986    -0.033
   H2S                   4.148e-005  4.153e-005    -4.382    -4.382     0.000
   Fe(HS)2               2.309e-005  2.311e-005    -4.637    -4.636     0.000
   S5-2                  7.370e-007  5.694e-007    -6.133    -6.245    -0.112
   S4-2                  4.342e-007  3.322e-007    -6.362    -6.479    -0.116
   S6-2                  3.780e-007  2.947e-007    -6.422    -6.531    -0.108
   AsS(OH)(HS)-          3.164e-007  2.935e-007    -6.500    -6.532    -0.033
   Fe(HS)3-              2.799e-007  2.596e-007    -6.553    -6.586    -0.033
   S-2                   3.656e-010  2.706e-010    -9.437    -9.568    -0.131
   S3-2                  1.546e-010  1.171e-010    -9.811    -9.932    -0.121
   S2-2                  8.847e-012  6.643e-012   -11.053   -11.178    -0.124
   As3S4(HS)2-           9.161e-017  8.497e-017   -16.038   -16.071    -0.033
S(6)            3.316e-007
   SO4-2                 2.841e-007  2.113e-007    -6.547    -6.675    -0.128
   CaSO4                 4.376e-008  4.381e-008    -7.359    -7.358     0.000
   MgSO4                 2.930e-009  2.933e-009    -8.533    -8.533     0.000
   MnSO4                 4.797e-010  4.802e-010    -9.319    -9.319     0.000
   NaSO4-                2.303e-010  2.136e-010    -9.638    -9.670    -0.033
   FeSO4                 9.146e-011  9.156e-011   -10.039   -10.038     0.000
   BaSO4                 4.147e-011  4.152e-011   -10.382   -10.382     0.000
   KSO4-                 2.808e-011  2.605e-011   -10.552   -10.584    -0.033
   HSO4-                 1.020e-012  9.460e-013   -11.991   -12.024    -0.033
   CaHSO4+               1.274e-014  1.182e-014   -13.895   -13.927    -0.033
   FeHSO4+               2.988e-017  2.771e-017   -16.525   -16.557    -0.033
   FeSO4+                2.439e-026  2.262e-026   -25.613   -25.645    -0.033
   Fe(SO4)2-             1.128e-031  1.046e-031   -30.948   -30.981    -0.033
   FeHSO4+2              3.768e-033  2.789e-033   -32.424   -32.555    -0.131

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.30   -9.66   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.88    0.72    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.61  -45.38    8.23  As2O5
As2S3(am)        -7.59  -52.49  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -12.69  -62.80  -50.11  Ba3(AsO4)2
Barite           -3.11  -13.08   -9.97  BaSO4
Birnessite      -27.90   15.70   43.60  MnO2
Bixbyite        -24.93  -25.54   -0.61  Mn2O3
Brucite          -6.39   10.45   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.63  -52.53  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.08   -2.78   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -2.02   -3.49   -1.47  CO2
Dolomite         -1.11  -18.20  -17.09  CaMg(CO3)2



Dolomite(d)      -1.66  -18.20  -16.54  CaMg(CO3)2
Epsomite         -8.76  -10.90   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.37   -4.41   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.65   -2.26   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.80  -38.23  -45.03  Fe3S4
Gypsum           -5.08   -9.66   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.38   -4.38   -1.00  H2S
Halite           -9.32   -7.73    1.58  NaCl
Hausmannite     -25.77   35.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.68  -37.65  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.69  -28.45   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.77  -43.60   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.91  -43.12   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.78  -42.06   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.31  -45.70   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.39   -2.26   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.70   -9.72   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.60   12.74   25.34  MnOOH
Melanterite     -10.08  -12.29   -2.21  FeSO4:7H2O
Mirabilite      -12.95  -14.07   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.88  -89.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.56  -58.26  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.68  -12.97    2.71  MnCl2:4H2O
MnS(Green)       -5.34   -1.54    3.80  MnS
MnSO4           -14.24  -11.57    2.67  MnSO4
Nahcolite        -5.65   -6.20   -0.55  NaHCO3
Natron          -11.58  -12.89   -1.31  Na2CO3:10H2O
Nesquehonite     -4.10   -9.72   -5.62  MgCO3:3H2O
Nsutite         -26.86   15.70   42.56  MnO2
O2(g)           -71.35  -74.24   -2.89  O2
Orpiment         -6.19  -52.49  -46.30  As2S3
Portlandite     -11.11   11.69   22.80  Ca(OH)2
Pyrite           10.81   -7.67  -18.48  FeS2
Pyrochroite      -5.42    9.78   15.20  Mn(OH)2
Pyrolusite      -25.68   15.70   41.38  MnO2
Realgar          -3.60  -23.54  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.22  -11.11  -10.89  FeCO3
Siderite(d)(3)   -0.66  -11.11  -10.45  FeCO3
Sulfur           -3.30  -18.32  -15.03  S
Thenardite      -13.89  -14.07   -0.18  Na2SO4
Thermonatrite   -13.01  -12.89    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.34  -11.90   -8.56  BaCO3

Reaction step 21.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.200e-003 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.94   15.66   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.865e-002 -1.351e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.057e-002 -3.495e-005
Manganite          -12.64   12.70   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.321e-004  4.321e-004
Siderite(d)(3)      -0.62  -11.07  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.36  -11.92   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.177e-004  Surface charge, eq

Hfo_s         
 5.283e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.620e-006       0.496  2.620e-006      -5.582
Hfo_sOHCa+2      2.457e-006       0.465  2.457e-006      -5.610
Hfo_sOFe+        1.548e-007       0.029  1.548e-007      -6.810
Hfo_sOH          2.452e-008       0.005  2.452e-008      -7.610
Hfo_sOH2+        2.352e-008       0.004  2.352e-008      -7.629
Hfo_sOHBa+2      2.758e-009       0.001  2.758e-009      -8.559
Hfo_sO-          5.855e-010       0.000  5.855e-010      -9.232

Hfo           
 1.177e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH          9.642e-005       0.456  9.643e-005      -4.016
Hfo_wOH2+        9.251e-005       0.438  9.251e-005      -4.034
Hfo_wOMn+        8.183e-006       0.039  8.183e-006      -5.087
Hfo_wOFe+        5.680e-006       0.027  5.680e-006      -5.246
Hfo_wOCa+        2.972e-006       0.014  2.972e-006      -5.527
Hfo_wOMg+        2.910e-006       0.014  2.910e-006      -5.536
Hfo_wO-          2.303e-006       0.011  2.303e-006      -5.638
Hfo_wOFeOH       3.107e-007       0.001  3.107e-007      -6.508
Hfo_wH2AsO3      1.361e-008       0.000  1.361e-008      -7.866
Hfo_wOHSO4-2     1.186e-010       0.000  1.186e-010      -9.926
Hfo_wSO4-        5.702e-011       0.000  5.703e-011     -10.244
Hfo_wOBa+        4.822e-011       0.000  4.822e-011     -10.317
Hfo_wOHAsO4-3    4.916e-016       0.000  4.916e-016     -15.308
Hfo_wHAsO4-      1.013e-017       0.000  1.013e-017     -16.994
Hfo_wH2AsO4      3.145e-019       0.000  3.145e-019     -18.502

Mno           
-3.457e-026  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.214e-025       0.000  2.214e-025     -24.655
Mno_O3-2         1.774e-026       0.000  1.774e-026     -25.751
Mno_O3Ca         1.374e-026       0.000  1.374e-026     -25.862
Mno_O3HMn+       1.496e-027       0.000  1.496e-027     -26.825
Mno_O3Na-        3.787e-028       0.000  3.787e-028     -27.422
Mno_O3H-         3.005e-028       0.000  3.005e-028     -27.522
Mno_O3Mg         2.877e-028       0.000  2.877e-028     -27.541
Mno_O3Ba         1.049e-028       0.000  1.049e-028     -27.979
Mno_O3HCa+       8.100e-029       0.000  8.100e-029     -28.092
Mno_O3HMg+       1.149e-030       0.000  1.149e-030     -29.940
Mno_O3HBa+       1.106e-030       0.000  1.106e-030     -29.956
Mno_O3HNa        5.986e-031       0.000  5.986e-031     -30.223
Mno_O3H2         3.822e-033       0.000  3.822e-033     -32.418
Mno_O3H3+        1.301e-038       0.000  1.301e-038     -37.886
Mno_O3H3Cl       3.275e-041       0.000  3.275e-041     -40.485

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.173e-007  3.173e-007
Ba               5.430e-007  5.430e-007
C                5.686e-003  5.685e-003
Ca               1.500e-003  1.500e-003
Cl               9.873e-005  9.873e-005
Fe               2.976e-005  2.976e-005
K                1.893e-005  1.893e-005
Mg               8.195e-005  8.195e-005
Mn               2.528e-005  2.528e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.308      Charge balance
                                       pe  =  -4.346      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.100e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.730e-003
                       Total CO2 (mol/kg)  =  3.913e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.183e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.49
                               Iterations  =  29
                                  Total H  = 1.110214e+002
                                  Total O  = 5.551664e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.196e-007  2.034e-007    -6.658    -6.692    -0.033
   H+                    5.273e-008  4.920e-008    -7.278    -7.308    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.173e-007
   AsS(OH)(HS)-          3.168e-007  2.935e-007    -6.499    -6.532    -0.033
   H3AsO3                5.484e-010  5.490e-010    -9.261    -9.260     0.001
   H2AsO3-               8.527e-012  7.900e-012   -11.069   -11.102    -0.033
   As3S4(HS)2-           1.047e-016  9.703e-017   -15.980   -16.013    -0.033
   H4AsO3+               1.445e-017  1.338e-017   -16.840   -16.873    -0.033
   HAsO3-2               4.348e-019  3.204e-019   -18.362   -18.494    -0.133
   AsO3-3                2.583e-027  1.299e-027   -26.588   -26.886    -0.299



As(5)           6.263e-018
   HAsO4-2               4.000e-018  2.947e-018   -17.398   -17.531    -0.133
   H2AsO4-               2.262e-018  2.096e-018   -17.645   -17.679    -0.033
   AsO4-3                2.667e-022  1.341e-022   -21.574   -21.873    -0.299
   H3AsO4                2.055e-023  2.058e-023   -22.687   -22.687     0.001
Ba              5.430e-007
   Ba+2                  5.293e-007  3.900e-007    -6.276    -6.409    -0.133
   BaHCO3+               1.306e-008  1.210e-008    -7.884    -7.917    -0.033
   BaCO3                 6.209e-010  6.216e-010    -9.207    -9.206     0.001
   BaSO4                 3.894e-011  3.898e-011   -10.410   -10.409     0.001
   BaOH+                 2.899e-013  2.685e-013   -12.538   -12.571    -0.033
C(-4)           1.772e-003
   CH4                   1.772e-003  1.774e-003    -2.752    -2.751     0.001
C(4)            3.913e-003
   HCO3-                 3.487e-003  3.237e-003    -2.458    -2.490    -0.032
   CO2                   3.577e-004  3.581e-004    -3.446    -3.446     0.001
   CaHCO3+               4.785e-005  4.433e-005    -4.320    -4.353    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 4.154e-006  3.085e-006    -5.382    -5.511    -0.129
   MnHCO3+               4.112e-006  3.809e-006    -5.386    -5.419    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.417e-006  2.239e-006    -5.617    -5.650    -0.033
   FeHCO3+               9.671e-007  8.959e-007    -6.015    -6.048    -0.033
   NaHCO3                3.662e-007  3.666e-007    -6.436    -6.436     0.001
   FeCO3                 2.046e-007  2.049e-007    -6.689    -6.689     0.001
   MgCO3                 1.739e-007  1.741e-007    -6.760    -6.759     0.001
   BaHCO3+               1.306e-008  1.210e-008    -7.884    -7.917    -0.033
   NaCO3-                1.249e-008  1.157e-008    -7.903    -7.937    -0.033
   BaCO3                 6.209e-010  6.216e-010    -9.207    -9.206     0.001
Ca              1.500e-003
   Ca+2                  1.446e-003  1.074e-003    -2.840    -2.969    -0.129
   CaHCO3+               4.785e-005  4.433e-005    -4.320    -4.353    -0.033
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.268e-008  4.273e-008    -7.370    -7.369     0.001
   CaOH+                 3.908e-009  3.621e-009    -8.408    -8.441    -0.033
   CaHSO4+               1.329e-014  1.232e-014   -13.876   -13.910    -0.033
Cl              9.873e-005
   Cl-                   9.872e-005  9.139e-005    -4.006    -4.039    -0.034
   MnCl+                 5.306e-009  4.916e-009    -8.275    -8.308    -0.033
   FeCl+                 3.769e-010  3.492e-010    -9.424    -9.457    -0.033
   MnCl2                 1.959e-013  1.961e-013   -12.708   -12.708     0.001
   MnCl3-                5.328e-018  4.936e-018   -17.273   -17.307    -0.033
   FeCl+2                4.463e-026  3.288e-026   -25.350   -25.483    -0.133
   FeCl2+                1.449e-029  1.342e-029   -28.839   -28.872    -0.033
   FeCl3                 1.225e-034  1.227e-034   -33.912   -33.911     0.001
Fe(2)           2.976e-005
   Fe(HS)2               2.452e-005  2.455e-005    -4.610    -4.610     0.001
   Fe+2                  3.757e-006  2.768e-006    -5.425    -5.558    -0.133
   FeHCO3+               9.671e-007  8.959e-007    -6.015    -6.048    -0.033
   Fe(HS)3-              2.878e-007  2.667e-007    -6.541    -6.574    -0.033
   FeCO3                 2.046e-007  2.049e-007    -6.689    -6.689     0.001
   FeOH+                 1.920e-008  1.779e-008    -7.717    -7.750    -0.033
   FeCl+                 3.769e-010  3.492e-010    -9.424    -9.457    -0.033
   FeSO4                 9.806e-011  9.817e-011   -10.009   -10.008     0.001
   Fe(OH)2               3.073e-012  3.077e-012   -11.512   -11.512     0.001
   Fe(OH)3-              2.507e-015  2.323e-015   -14.601   -14.634    -0.033
   FeHSO4+               3.427e-017  3.175e-017   -16.465   -16.498    -0.033
Fe(3)           3.941e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.135e-014  1.052e-014   -13.945   -13.978    -0.033
   Fe(OH)4-              5.509e-016  5.104e-016   -15.259   -15.292    -0.033
   FeOH+2                2.122e-018  1.563e-018   -17.673   -17.806    -0.133
   Fe+3                  2.369e-023  1.191e-023   -22.625   -22.924    -0.299
   FeCl+2                4.463e-026  3.288e-026   -25.350   -25.483    -0.133
   FeSO4+                2.812e-026  2.606e-026   -25.551   -25.584    -0.033
   FeCl2+                1.449e-029  1.342e-029   -28.839   -28.872    -0.033
   Fe(SO4)2-             1.227e-031  1.137e-031   -30.911   -30.944    -0.033



   FeHSO4+2              4.659e-033  3.433e-033   -32.332   -32.464    -0.133
   Fe2(OH)2+4            2.232e-034  6.577e-035   -33.651   -34.182    -0.531
   FeCl3                 1.225e-034  1.227e-034   -33.912   -33.911     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -45.011   -45.840    -0.829
H(0)            1.685e-009
   H2                    8.426e-010  8.436e-010    -9.074    -9.074     0.001
K               1.893e-005
   K+                    1.893e-005  1.752e-005    -4.723    -4.756    -0.034
   KSO4-                 2.650e-011  2.455e-011   -10.577   -10.610    -0.033
Mg              8.195e-005
   Mg+2                  7.936e-005  5.912e-005    -4.100    -4.228    -0.128
   MgHCO3+               2.417e-006  2.239e-006    -5.617    -5.650    -0.033
   MgCO3                 1.739e-007  1.741e-007    -6.760    -6.759     0.001
   MgOH+                 4.708e-009  4.362e-009    -8.327    -8.360    -0.033
   MgSO4                 2.761e-009  2.764e-009    -8.559    -8.558     0.001
Mn(2)           2.528e-005
   Mn+2                  1.792e-005  1.320e-005    -4.747    -4.879    -0.133
   MnHCO3+               4.112e-006  3.809e-006    -5.386    -5.419    -0.033
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.444e-009  6.897e-009    -8.128    -8.161    -0.033
   MnCl+                 5.306e-009  4.916e-009    -8.275    -8.308    -0.033
   MnSO4                 4.678e-010  4.683e-010    -9.330    -9.329     0.001
   MnCl2                 1.959e-013  1.961e-013   -12.708   -12.708     0.001
   MnCl3-                5.328e-018  4.936e-018   -17.273   -17.307    -0.033
   Mn(OH)3-              1.896e-018  1.756e-018   -17.722   -17.755    -0.033
Mn(3)           3.657e-035
   Mn+3                  3.657e-035  1.839e-035   -34.437   -34.735    -0.299
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.107   -82.240    -0.133
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.937   -95.970    -0.033
Na              2.176e-004
   Na+                   2.172e-004  2.014e-004    -3.663    -3.696    -0.033
   NaHCO3                3.662e-007  3.666e-007    -6.436    -6.436     0.001
   NaCO3-                1.249e-008  1.157e-008    -7.903    -7.937    -0.033
   NaSO4-                2.173e-010  2.013e-010    -9.663    -9.696    -0.033
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.233   -74.232     0.001
S(-2)           2.081e-004
   HS-                   1.077e-004  9.976e-005    -3.968    -4.001    -0.033
   H2S                   4.286e-005  4.291e-005    -4.368    -4.367     0.001
   Fe(HS)2               2.452e-005  2.455e-005    -4.610    -4.610     0.001
   S5-2                  6.691e-007  5.152e-007    -6.174    -6.288    -0.114
   S4-2                  3.943e-007  3.006e-007    -6.404    -6.522    -0.118
   S6-2                  3.432e-007  2.667e-007    -6.465    -6.574    -0.110
   AsS(OH)(HS)-          3.168e-007  2.935e-007    -6.499    -6.532    -0.033
   Fe(HS)3-              2.878e-007  2.667e-007    -6.541    -6.574    -0.033
   S-2                   3.324e-010  2.449e-010    -9.478    -9.611    -0.133
   S3-2                  1.404e-010  1.059e-010    -9.853    -9.975    -0.123
   S2-2                  8.039e-012  6.011e-012   -11.095   -11.221    -0.126
   As3S4(HS)2-           1.047e-016  9.703e-017   -15.980   -16.013    -0.033
S(6)            3.156e-007
   SO4-2                 2.693e-007  1.995e-007    -6.570    -6.700    -0.130
   CaSO4                 4.268e-008  4.273e-008    -7.370    -7.369     0.001
   MgSO4                 2.761e-009  2.764e-009    -8.559    -8.558     0.001
   MnSO4                 4.678e-010  4.683e-010    -9.330    -9.329     0.001
   NaSO4-                2.173e-010  2.013e-010    -9.663    -9.696    -0.033
   FeSO4                 9.806e-011  9.817e-011   -10.009   -10.008     0.001
   BaSO4                 3.894e-011  3.898e-011   -10.410   -10.409     0.001
   KSO4-                 2.650e-011  2.455e-011   -10.577   -10.610    -0.033
   HSO4-                 1.030e-012  9.541e-013   -11.987   -12.020    -0.033
   CaHSO4+               1.329e-014  1.232e-014   -13.876   -13.910    -0.033
   FeHSO4+               3.427e-017  3.175e-017   -16.465   -16.498    -0.033
   FeSO4+                2.812e-026  2.606e-026   -25.551   -25.584    -0.033
   Fe(SO4)2-             1.227e-031  1.137e-031   -30.911   -30.944    -0.033
   FeHSO4+2              4.659e-033  3.433e-033   -32.332   -32.464    -0.133



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.31   -9.67   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -8.95    0.65    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.60  -45.37    8.23  As2O5
As2S3(am)        -7.55  -52.45  -44.90  As2S3
As_native        -5.61  -18.15  -12.53  As
Ba3(AsO4)2      -12.86  -62.97  -50.11  Ba3(AsO4)2
Barite           -3.14  -13.11   -9.97  BaSO4
Birnessite      -27.94   15.66   43.60  MnO2
Bixbyite        -25.01  -25.62   -0.61  Mn2O3
Brucite          -6.45   10.39   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.75  -52.65  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.11   -2.75   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -1.98   -3.45   -1.47  CO2
Dolomite         -1.13  -18.22  -17.09  CaMg(CO3)2
Dolomite(d)      -1.68  -18.22  -16.54  CaMg(CO3)2
Epsomite         -8.79  -10.93   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.16    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.66   -2.25   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.86  -38.18  -45.03  Fe3S4
Gypsum           -5.09   -9.67   -4.58  CaSO4:2H2O
H2(g)            -5.92   -9.07   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.37   -4.37   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -25.90   35.13   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.73  -37.70  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.81  -28.57   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.73  -43.56   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.87  -43.08   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.74  -42.02   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.24  -45.63   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.40   -2.25   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.71   -9.74   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.64   12.70   25.34  MnOOH
Melanterite     -10.05  -12.26   -2.21  FeSO4:7H2O
Mirabilite      -12.98  -14.09   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.68  -58.38  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.67  -12.96    2.71  MnCl2:4H2O
MnS(Green)       -5.37   -1.57    3.80  MnS
MnSO4           -14.25  -11.58    2.67  MnSO4
Nahcolite        -5.64   -6.19   -0.55  NaHCO3
Natron          -11.59  -12.90   -1.31  Na2CO3:10H2O
Nesquehonite     -4.12   -9.74   -5.62  MgCO3:3H2O
Nsutite         -26.90   15.66   42.56  MnO2
O2(g)           -71.34  -74.23   -2.89  O2
Orpiment         -6.15  -52.45  -46.30  As2S3
Portlandite     -11.15   11.65   22.80  Ca(OH)2
Pyrite           10.84   -7.64  -18.48  FeS2
Pyrochroite      -5.46    9.74   15.20  Mn(OH)2
Pyrolusite      -25.72   15.66   41.38  MnO2
Realgar          -3.59  -23.53  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.55  -44.80  -20.25  FeAsO4:2H2O
Siderite         -0.18  -11.07  -10.89  FeCO3
Siderite(d)(3)   -0.62  -11.07  -10.45  FeCO3
Sulfur           -3.28  -18.30  -15.03  S
Thenardite      -13.91  -14.09   -0.18  Na2SO4
Thermonatrite   -13.03  -12.90    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.36  -11.92   -8.56  BaCO3

Reaction step 22.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -27.98   15.62   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.859e-002 -1.405e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.717e-005
Manganite          -12.68   12.66   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.317e-004  4.317e-004
Siderite(d)(3)      -0.58  -11.03  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.37  -11.94   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.206e-004  Surface charge, eq

Hfo_s         
 5.281e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOMn+        2.534e-006       0.480  2.534e-006      -5.596
Hfo_sOHCa+2      2.531e-006       0.479  2.531e-006      -5.597
Hfo_sOFe+        1.638e-007       0.031  1.638e-007      -6.786
Hfo_sOH2+        2.501e-008       0.005  2.501e-008      -7.602
Hfo_sOH          2.449e-008       0.005  2.449e-008      -7.611
Hfo_sOHBa+2      2.740e-009       0.001  2.740e-009      -8.562
Hfo_sO-          5.492e-010       0.000  5.492e-010      -9.260

Hfo           
 1.206e-004  Surface charge, eq

Hfo_w         
 2.113e-004  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.591e-005       0.454  9.591e-005      -4.018
Hfo_wOH          9.389e-005       0.444  9.389e-005      -4.027
Hfo_wOMn+        7.719e-006       0.037  7.719e-006      -5.112
Hfo_wOFe+        5.860e-006       0.028  5.860e-006      -5.232
Hfo_wOCa+        2.804e-006       0.013  2.804e-006      -5.552
Hfo_wOMg+        2.657e-006       0.013  2.657e-006      -5.576
Hfo_wO-          2.106e-006       0.010  2.106e-006      -5.677
Hfo_wOFeOH       3.010e-007       0.001  3.010e-007      -6.521
Hfo_wH2AsO3      1.330e-008       0.000  1.330e-008      -7.876
Hfo_wOHSO4-2     1.092e-010       0.000  1.092e-010      -9.962
Hfo_wSO4-        5.590e-011       0.000  5.590e-011     -10.253
Hfo_wOBa+        4.388e-011       0.000  4.388e-011     -10.358
Hfo_wOHAsO4-3    4.020e-016       0.000  4.020e-016     -15.396
Hfo_wHAsO4-      9.391e-018       0.000  9.391e-018     -17.027
Hfo_wH2AsO4      3.104e-019       0.000  3.104e-019     -18.508

Mno           
-7.948e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.270e-028       0.000  5.270e-028     -27.278
Mno_O3-2         4.094e-029       0.000  4.094e-029     -28.388
Mno_O3Ca         3.270e-029       0.000  3.270e-029     -28.485
Mno_O3HMn+       3.792e-030       0.000  3.792e-030     -29.421
Mno_O3Na-        8.730e-031       0.000  8.730e-031     -30.059
Mno_O3H-         7.383e-031       0.000  7.384e-031     -30.132
Mno_O3Mg         6.627e-031       0.000  6.627e-031     -30.179
Mno_O3Ba         2.409e-031       0.000  2.409e-031     -30.618
Mno_O3HCa+       2.053e-031       0.000  2.053e-031     -30.688
Mno_O3HMg+       2.817e-033       0.000  2.817e-033     -32.550
Mno_O3HBa+       2.705e-033       0.000  2.705e-033     -32.568
Mno_O3HNa        1.469e-033       0.000  1.469e-033     -32.833
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        3.624e-041       0.000  3.624e-041     -40.441
Mno_O3H3Cl       9.112e-044       0.000  9.112e-044     -43.040

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.176e-007  3.176e-007
Ba               5.431e-007  5.431e-007
C                5.941e-003  5.941e-003
Ca               1.555e-003  1.555e-003
Cl               9.873e-005  9.873e-005
Fe               3.181e-005  3.181e-005
K                1.893e-005  1.893e-005
Mg               8.221e-005  8.221e-005
Mn               2.619e-005  2.619e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.281      Charge balance
                                       pe  =  -4.317      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.264e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.849e-003
                       Total CO2 (mol/kg)  =  4.069e-003
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -3.212e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.39
                               Iterations  =  28
                                  Total H  = 1.110218e+002
                                  Total O  = 5.551701e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   2.065e-007  1.911e-007    -6.685    -6.719    -0.034
   H+                    5.619e-008  5.239e-008    -7.250    -7.281    -0.030
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.176e-007
   AsS(OH)(HS)-          3.171e-007  2.934e-007    -6.499    -6.532    -0.034
   H3AsO3                5.503e-010  5.509e-010    -9.259    -9.259     0.001
   H2AsO3-               8.045e-012  7.446e-012   -11.094   -11.128    -0.034
   As3S4(HS)2-           1.188e-016  1.100e-016   -15.925   -15.959    -0.034
   H4AsO3+               1.545e-017  1.430e-017   -16.811   -16.845    -0.034
   HAsO3-2               3.866e-019  2.836e-019   -18.413   -18.547    -0.135
   AsO3-3                2.169e-027  1.080e-027   -26.664   -26.967    -0.303
As(5)           5.749e-018
   HAsO4-2               3.593e-018  2.635e-018   -17.445   -17.579    -0.135
   H2AsO4-               2.156e-018  1.995e-018   -17.666   -17.700    -0.034
   AsO4-3                2.262e-022  1.126e-022   -21.646   -21.948    -0.303
   H3AsO4                2.083e-023  2.086e-023   -22.681   -22.681     0.001
Ba              5.431e-007
   Ba+2                  5.290e-007  3.880e-007    -6.277    -6.411    -0.135
   BaHCO3+               1.343e-008  1.243e-008    -7.872    -7.906    -0.034
   BaCO3                 5.989e-010  5.997e-010    -9.223    -9.222     0.001
   BaSO4                 3.663e-011  3.667e-011   -10.436   -10.436     0.001
   BaOH+                 2.712e-013  2.510e-013   -12.567   -12.600    -0.034
C(-4)           1.872e-003
   CH4                   1.872e-003  1.874e-003    -2.728    -2.727     0.001
C(4)            4.069e-003
   HCO3-                 3.603e-003  3.342e-003    -2.443    -2.476    -0.033
   CO2                   3.931e-004  3.936e-004    -3.405    -3.405     0.001
   CaHCO3+               5.100e-005  4.720e-005    -4.292    -4.326    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.382e-006  4.056e-006    -5.358    -5.392    -0.034
   CO3-2                 4.044e-006  2.991e-006    -5.393    -5.524    -0.131
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.493e-006  2.307e-006    -5.603    -5.637    -0.034
   FeHCO3+               1.127e-006  1.043e-006    -5.948    -5.982    -0.034
   NaHCO3                3.776e-007  3.780e-007    -6.423    -6.422     0.001
   FeCO3                 2.238e-007  2.240e-007    -6.650    -6.650     0.001
   MgCO3                 1.683e-007  1.685e-007    -6.774    -6.774     0.001
   BaHCO3+               1.343e-008  1.243e-008    -7.872    -7.906    -0.034
   NaCO3-                1.211e-008  1.121e-008    -7.917    -7.951    -0.034
   BaCO3                 5.989e-010  5.997e-010    -9.223    -9.222     0.001
Ca              1.555e-003
   Ca+2                  1.498e-003  1.107e-003    -2.825    -2.956    -0.131
   CaHCO3+               5.100e-005  4.720e-005    -4.292    -4.326    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.162e-008  4.167e-008    -7.381    -7.380     0.001
   CaOH+                 3.790e-009  3.508e-009    -8.421    -8.455    -0.034
   CaHSO4+               1.382e-014  1.279e-014   -13.860   -13.893    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.128e-005    -4.006    -4.040    -0.034
   MnCl+                 5.472e-009  5.064e-009    -8.262    -8.295    -0.034
   FeCl+                 4.251e-010  3.934e-010    -9.372    -9.405    -0.034
   MnCl2                 2.015e-013  2.018e-013   -12.696   -12.695     0.001
   MnCl3-                5.482e-018  5.073e-018   -17.261   -17.295    -0.034
   FeCl+2                5.404e-026  3.964e-026   -25.267   -25.402    -0.135
   FeCl2+                1.747e-029  1.616e-029   -28.758   -28.791    -0.034
   FeCl3                 1.474e-034  1.476e-034   -33.832   -33.831     0.001



Fe(2)           3.181e-005
   Fe(HS)2               2.588e-005  2.591e-005    -4.587    -4.586     0.001
   Fe+2                  4.256e-006  3.122e-006    -5.371    -5.506    -0.135
   FeHCO3+               1.127e-006  1.043e-006    -5.948    -5.982    -0.034
   Fe(HS)3-              2.943e-007  2.723e-007    -6.531    -6.565    -0.034
   FeCO3                 2.238e-007  2.240e-007    -6.650    -6.650     0.001
   FeOH+                 2.036e-008  1.884e-008    -7.691    -7.725    -0.034
   FeCl+                 4.251e-010  3.934e-010    -9.372    -9.405    -0.034
   FeSO4                 1.046e-010  1.047e-010    -9.981    -9.980     0.001
   Fe(OH)2               3.058e-012  3.061e-012   -11.515   -11.514     0.001
   Fe(OH)3-              2.346e-015  2.171e-015   -14.630   -14.663    -0.034
   FeHSO4+               3.896e-017  3.605e-017   -16.409   -16.443    -0.034
Fe(3)           4.013e-014
   Fe(OH)3               2.751e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.210e-014  1.120e-014   -13.917   -13.951    -0.034
   Fe(OH)4-              5.180e-016  4.794e-016   -15.286   -15.319    -0.034
   FeOH+2                2.416e-018  1.772e-018   -17.617   -17.752    -0.135
   Fe+3                  2.888e-023  1.438e-023   -22.539   -22.842    -0.303
   FeCl+2                5.404e-026  3.964e-026   -25.267   -25.402    -0.135
   FeSO4+                3.213e-026  2.973e-026   -25.493   -25.527    -0.034
   FeCl2+                1.747e-029  1.616e-029   -28.758   -28.791    -0.034
   Fe(SO4)2-             1.326e-031  1.227e-031   -30.878   -30.911    -0.034
   FeHSO4+2              5.686e-033  4.171e-033   -32.245   -32.380    -0.135
   Fe2(OH)2+4            2.920e-034  8.452e-035   -33.535   -34.073    -0.538
   FeCl3                 1.474e-034  1.476e-034   -33.832   -33.831     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.863   -45.704    -0.841
H(0)            1.668e-009
   H2                    8.342e-010  8.353e-010    -9.079    -9.078     0.001
K               1.893e-005
   K+                    1.893e-005  1.750e-005    -4.723    -4.757    -0.034
   KSO4-                 2.506e-011  2.319e-011   -10.601   -10.635    -0.034
Mg              8.221e-005
   Mg+2                  7.954e-005  5.901e-005    -4.099    -4.229    -0.130
   MgHCO3+               2.493e-006  2.307e-006    -5.603    -5.637    -0.034
   MgCO3                 1.683e-007  1.685e-007    -6.774    -6.774     0.001
   MgOH+                 4.419e-009  4.090e-009    -8.355    -8.388    -0.034
   MgSO4                 2.606e-009  2.609e-009    -8.584    -8.584     0.001
Mn(2)           2.619e-005
   Mn+2                  1.857e-005  1.362e-005    -4.731    -4.866    -0.135
   MnHCO3+               4.382e-006  4.056e-006    -5.358    -5.392    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.219e-009  6.681e-009    -8.142    -8.175    -0.034
   MnCl+                 5.472e-009  5.064e-009    -8.262    -8.295    -0.034
   MnSO4                 4.561e-010  4.567e-010    -9.341    -9.340     0.001
   MnCl2                 2.015e-013  2.018e-013   -12.696   -12.695     0.001
   MnCl3-                5.482e-018  5.073e-018   -17.261   -17.295    -0.034
   Mn(OH)3-              1.622e-018  1.501e-018   -17.790   -17.824    -0.034
Mn(3)           4.076e-035
   Mn+3                  4.076e-035  2.030e-035   -34.390   -34.693    -0.303
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.192   -82.327    -0.135
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -95.994   -96.027    -0.034
Na              2.176e-004
   Na+                   2.172e-004  2.012e-004    -3.663    -3.696    -0.033
   NaHCO3                3.776e-007  3.780e-007    -6.423    -6.422     0.001
   NaCO3-                1.211e-008  1.121e-008    -7.917    -7.951    -0.034
   NaSO4-                2.055e-010  1.901e-010    -9.687    -9.721    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.224   -74.224     0.001
S(-2)           2.081e-004
   HS-                   1.043e-004  9.650e-005    -3.982    -4.015    -0.034
   H2S                   4.415e-005  4.420e-005    -4.355    -4.355     0.001
   Fe(HS)2               2.588e-005  2.591e-005    -4.587    -4.586     0.001
   S5-2                  6.099e-007  4.681e-007    -6.215    -6.330    -0.115
   S4-2                  3.595e-007  2.731e-007    -6.444    -6.564    -0.119
   AsS(OH)(HS)-          3.171e-007  2.934e-007    -6.499    -6.532    -0.034



   S6-2                  3.127e-007  2.423e-007    -6.505    -6.616    -0.111
   Fe(HS)3-              2.943e-007  2.723e-007    -6.531    -6.565    -0.034
   S-2                   3.033e-010  2.225e-010    -9.518    -9.653    -0.135
   S3-2                  1.281e-010  9.624e-011    -9.893   -10.017    -0.124
   S2-2                  7.334e-012  5.462e-012   -11.135   -11.263    -0.128
   As3S4(HS)2-           1.188e-016  1.100e-016   -15.925   -15.959    -0.034
S(6)            3.008e-007
   SO4-2                 2.557e-007  1.886e-007    -6.592    -6.725    -0.132
   CaSO4                 4.162e-008  4.167e-008    -7.381    -7.380     0.001
   MgSO4                 2.606e-009  2.609e-009    -8.584    -8.584     0.001
   MnSO4                 4.561e-010  4.567e-010    -9.341    -9.340     0.001
   NaSO4-                2.055e-010  1.901e-010    -9.687    -9.721    -0.034
   FeSO4                 1.046e-010  1.047e-010    -9.981    -9.980     0.001
   BaSO4                 3.663e-011  3.667e-011   -10.436   -10.436     0.001
   KSO4-                 2.506e-011  2.319e-011   -10.601   -10.635    -0.034
   HSO4-                 1.038e-012  9.605e-013   -11.984   -12.018    -0.034
   CaHSO4+               1.382e-014  1.279e-014   -13.860   -13.893    -0.034
   FeHSO4+               3.896e-017  3.605e-017   -16.409   -16.443    -0.034
   FeSO4+                3.213e-026  2.973e-026   -25.493   -25.527    -0.034
   Fe(SO4)2-             1.326e-031  1.227e-031   -30.878   -30.911    -0.034
   FeHSO4+2              5.686e-033  4.171e-033   -32.245   -32.380    -0.135

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.32   -9.68   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.14  -18.52   -1.38  As2O3
Artinite         -9.02    0.58    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.59  -45.36    8.23  As2O5
As2S3(am)        -7.51  -52.41  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -13.02  -63.13  -50.11  Ba3(AsO4)2
Barite           -3.17  -13.14   -9.97  BaSO4
Birnessite      -27.98   15.62   43.60  MnO2
Bixbyite        -25.09  -25.70   -0.61  Mn2O3
Brucite          -6.51   10.33   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.86  -52.76  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.13   -2.73   -2.86  CH4
Claudetite      -17.18  -18.52   -1.34  As2O3
CO2(g)           -1.94   -3.40   -1.47  CO2
Dolomite         -1.14  -18.23  -17.09  CaMg(CO3)2
Dolomite(d)      -1.69  -18.23  -16.54  CaMg(CO3)2
Epsomite         -8.81  -10.95   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.36   -4.40   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.06   20.22  Fe3(OH)8
FeS(ppt)          1.67   -2.24   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.91  -38.13  -45.03  Fe3S4
Gypsum           -5.10   -9.68   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.36   -4.35   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.01   35.02   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.77  -37.74  -29.97  CaMg3(CO3)4
Hydromagnesite  -19.92  -28.68   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.69  -43.52   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.84  -43.05   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.71  -41.99   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.18  -45.57   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.41   -2.24   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -1.72   -9.75   -8.03  MgCO3
Magnetite         3.32    7.06    3.74  Fe3O4
Manganite       -12.68   12.66   25.34  MnOOH
Melanterite     -10.02  -12.23   -2.21  FeSO4:7H2O
Mirabilite      -13.00  -14.12   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.79  -58.49  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.66  -12.95    2.71  MnCl2:4H2O
MnS(Green)       -5.40   -1.60    3.80  MnS
MnSO4           -14.26  -11.59    2.67  MnSO4
Nahcolite        -5.62   -6.17   -0.55  NaHCO3
Natron          -11.61  -12.92   -1.31  Na2CO3:10H2O
Nesquehonite     -4.13   -9.75   -5.62  MgCO3:3H2O
Nsutite         -26.94   15.62   42.56  MnO2
O2(g)           -71.33  -74.22   -2.89  O2
Orpiment         -6.11  -52.41  -46.30  As2S3
Portlandite     -11.19   11.61   22.80  Ca(OH)2
Pyrite           10.87   -7.61  -18.48  FeS2
Pyrochroite      -5.50    9.70   15.20  Mn(OH)2
Pyrolusite      -25.76   15.62   41.38  MnO2
Realgar          -3.58  -23.52  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.79  -20.25  FeAsO4:2H2O
Siderite         -0.14  -11.03  -10.89  FeCO3
Siderite(d)(3)   -0.58  -11.03  -10.45  FeCO3
Sulfur           -3.26  -18.29  -15.03  S
Thenardite      -13.94  -14.12   -0.18  Na2SO4
Thermonatrite   -13.04  -12.92    0.13  Na2CO3:H2O
Trona           -18.29  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.37  -11.94   -8.56  BaCO3

Reaction step 23.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.01   15.59   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.854e-002 -1.459e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -3.937e-005
Manganite          -12.72   12.62   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.313e-004  4.313e-004
Siderite(d)(3)      -0.54  -10.99  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.39  -11.95   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 1.235e-004  Surface charge, eq

Hfo_s         
 5.280e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.600e-006       0.492  2.600e-006      -5.585
Hfo_sOMn+        2.454e-006       0.465  2.454e-006      -5.610
Hfo_sOFe+        1.726e-007       0.033  1.726e-007      -6.763
Hfo_sOH2+        2.648e-008       0.005  2.648e-008      -7.577
Hfo_sOH          2.443e-008       0.005  2.443e-008      -7.612
Hfo_sOHBa+2      2.721e-009       0.001  2.721e-009      -8.565
Hfo_sO-          5.164e-010       0.000  5.164e-010      -9.287

Hfo           
 1.235e-004  Surface charge, eq

Hfo_w         
 2.112e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        9.912e-005       0.469  9.912e-005      -4.004
Hfo_wOH          9.145e-005       0.433  9.145e-005      -4.039
Hfo_wOMn+        7.294e-006       0.035  7.294e-006      -5.137
Hfo_wOFe+        6.028e-006       0.029  6.028e-006      -5.220
Hfo_wOCa+        2.649e-006       0.013  2.650e-006      -5.577
Hfo_wOMg+        2.434e-006       0.012  2.434e-006      -5.614
Hfo_wO-          1.933e-006       0.009  1.933e-006      -5.714
Hfo_wOFeOH       2.918e-007       0.001  2.918e-007      -6.535
Hfo_wH2AsO3      1.303e-008       0.000  1.303e-008      -7.885
Hfo_wOHSO4-2     1.007e-010       0.000  1.007e-010      -9.997
Hfo_wSO4-        5.472e-011       0.000  5.472e-011     -10.262
Hfo_wOBa+        4.008e-011       0.000  4.008e-011     -10.397
Hfo_wOHAsO4-3    3.327e-016       0.000  3.327e-016     -15.478
Hfo_wHAsO4-      8.750e-018       0.000  8.751e-018     -17.058
Hfo_wH2AsO4      3.069e-019       0.000  3.069e-019     -18.513

Mno           
-1.928e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.322e-029       0.000  1.322e-029     -28.879
Mno_O3-2         9.972e-031       0.000  9.973e-031     -30.001
Mno_O3Ca         8.202e-031       0.000  8.202e-031     -30.086
Mno_O3HMn+       1.009e-031       0.000  1.009e-031     -30.996
Mno_O3Na-        2.124e-032       0.000  2.124e-032     -31.673
Mno_O3H-         1.909e-032       0.000  1.909e-032     -31.719
Mno_O3Mg         1.611e-032       0.000  1.611e-032     -31.793
Mno_O3Ba         5.840e-033       0.000  5.840e-033     -32.234
Mno_O3HCa+       5.464e-033       0.000  5.464e-033     -32.262
Mno_O3HMg+       7.268e-035       0.000  7.268e-035     -34.139
Mno_O3HBa+       6.958e-035       0.000  6.958e-035     -34.158
Mno_O3HNa        3.794e-035       0.000  3.794e-035     -34.421
Mno_O3H2         2.743e-037       0.000  2.743e-037     -36.562
Mno_O3H3+        1.055e-042       0.000  1.055e-042     -41.977
Mno_O3H3Cl       2.649e-045       0.000  2.649e-045     -44.577

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.179e-007  3.179e-007
Ba               5.431e-007  5.431e-007
C                6.195e-003  6.195e-003
Ca               1.608e-003  1.608e-003
Cl               9.873e-005  9.873e-005
Fe               3.383e-005  3.383e-005
K                1.893e-005  1.893e-005
Mg               8.243e-005  8.243e-005
Mn               2.710e-005  2.710e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.255      Charge balance
                                       pe  =  -4.289      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.425e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  3.966e-003
                       Total CO2 (mol/kg)  =  4.223e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.241e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.30
                               Iterations  =  50
                                  Total H  = 1.110222e+002
                                  Total O  = 5.551738e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.948e-007  1.801e-007    -6.710    -6.745    -0.034
   H+                    5.968e-008  5.559e-008    -7.224    -7.255    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.179e-007
   AsS(OH)(HS)-          3.174e-007  2.934e-007    -6.498    -6.533    -0.034
   H3AsO3                5.534e-010  5.541e-010    -9.257    -9.256     0.001
   H2AsO3-               7.633e-012  7.056e-012   -11.117   -11.151    -0.034
   As3S4(HS)2-           1.338e-016  1.237e-016   -15.873   -15.908    -0.034
   H4AsO3+               1.651e-017  1.526e-017   -16.782   -16.816    -0.034
   HAsO3-2               3.468e-019  2.533e-019   -18.460   -18.596    -0.136
   AsO3-3                1.843e-027  9.091e-028   -26.734   -27.041    -0.307
As(5)           5.318e-018
   HAsO4-2               3.253e-018  2.376e-018   -17.488   -17.624    -0.136
   H2AsO4-               2.065e-018  1.909e-018   -17.685   -17.719    -0.034
   AsO4-3                1.940e-022  9.568e-023   -21.712   -22.019    -0.307
   H3AsO4                2.115e-023  2.117e-023   -22.675   -22.674     0.001
Ba              5.431e-007
   Ba+2                  5.287e-007  3.862e-007    -6.277    -6.413    -0.136
   BaHCO3+               1.379e-008  1.275e-008    -7.860    -7.895    -0.034
   BaCO3                 5.789e-010  5.796e-010    -9.237    -9.237     0.001
   BaSO4                 3.452e-011  3.457e-011   -10.462   -10.461     0.001
   BaOH+                 2.546e-013  2.354e-013   -12.594   -12.628    -0.034
C(-4)           1.971e-003
   CH4                   1.971e-003  1.974e-003    -2.705    -2.705     0.001
C(4)            4.223e-003
   HCO3-                 3.717e-003  3.444e-003    -2.430    -2.463    -0.033
   CO2                   4.299e-004  4.305e-004    -3.367    -3.366     0.001
   CaHCO3+               5.417e-005  5.008e-005    -4.266    -4.300    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.655e-006  4.304e-006    -5.332    -5.366    -0.034
   CO3-2                 3.944e-006  2.905e-006    -5.404    -5.537    -0.133
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.567e-006  2.373e-006    -5.591    -5.625    -0.034
   FeHCO3+               1.304e-006  1.205e-006    -5.885    -5.919    -0.034



   NaHCO3                3.887e-007  3.892e-007    -6.410    -6.410     0.001
   FeCO3                 2.436e-007  2.439e-007    -6.613    -6.613     0.001
   MgCO3                 1.631e-007  1.633e-007    -6.788    -6.787     0.001
   BaHCO3+               1.379e-008  1.275e-008    -7.860    -7.895    -0.034
   NaCO3-                1.176e-008  1.087e-008    -7.930    -7.964    -0.034
   BaCO3                 5.789e-010  5.796e-010    -9.237    -9.237     0.001
Ca              1.608e-003
   Ca+2                  1.549e-003  1.140e-003    -2.810    -2.943    -0.133
   CaHCO3+               5.417e-005  5.008e-005    -4.266    -4.300    -0.034
   CaCO3                 5.543e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 4.058e-008  4.063e-008    -7.392    -7.391     0.001
   CaOH+                 3.682e-009  3.403e-009    -8.434    -8.468    -0.034
   CaHSO4+               1.431e-014  1.323e-014   -13.844   -13.878    -0.034
Cl              9.873e-005
   Cl-                   9.872e-005  9.118e-005    -4.006    -4.040    -0.035
   MnCl+                 5.634e-009  5.209e-009    -8.249    -8.283    -0.034
   FeCl+                 4.764e-010  4.404e-010    -9.322    -9.356    -0.034
   MnCl2                 2.071e-013  2.073e-013   -12.684   -12.683     0.001
   MnCl3-                5.632e-018  5.207e-018   -17.249   -17.283    -0.034
   FeCl+2                6.478e-026  4.732e-026   -25.189   -25.325    -0.136
   FeCl2+                2.085e-029  1.927e-029   -28.681   -28.715    -0.034
   FeCl3                 1.755e-034  1.757e-034   -33.756   -33.755     0.001
Fe(2)           3.383e-005
   Fe(HS)2               2.718e-005  2.721e-005    -4.566    -4.565     0.001
   Fe+2                  4.791e-006  3.499e-006    -5.320    -5.456    -0.136
   FeHCO3+               1.304e-006  1.205e-006    -5.885    -5.919    -0.034
   Fe(HS)3-              2.994e-007  2.768e-007    -6.524    -6.558    -0.034
   FeCO3                 2.436e-007  2.439e-007    -6.613    -6.613     0.001
   FeOH+                 2.153e-008  1.990e-008    -7.667    -7.701    -0.034
   FeCl+                 4.764e-010  4.404e-010    -9.322    -9.356    -0.034
   FeSO4                 1.110e-010  1.111e-010    -9.955    -9.954     0.001
   Fe(OH)2               3.043e-012  3.047e-012   -11.517   -11.516     0.001
   Fe(OH)3-              2.203e-015  2.036e-015   -14.657   -14.691    -0.034
   FeHSO4+               4.393e-017  4.061e-017   -16.357   -16.391    -0.034
Fe(3)           4.085e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.286e-014  1.188e-014   -13.891   -13.925    -0.034
   Fe(OH)4-              4.887e-016  4.517e-016   -15.311   -15.345    -0.034
   FeOH+2                2.732e-018  1.995e-018   -17.564   -17.700    -0.136
   Fe+3                  3.484e-023  1.718e-023   -22.458   -22.765    -0.307
   FeCl+2                6.478e-026  4.732e-026   -25.189   -25.325    -0.136
   FeSO4+                3.640e-026  3.365e-026   -25.439   -25.473    -0.034
   FeCl2+                2.085e-029  1.927e-029   -28.681   -28.715    -0.034
   Fe(SO4)2-             1.422e-031  1.315e-031   -30.847   -30.881    -0.034
   FeHSO4+2              6.858e-033  5.009e-033   -32.164   -32.300    -0.136
   Fe2(OH)2+4            3.765e-034  1.072e-034   -33.424   -33.970    -0.546
   FeCl3                 1.755e-034  1.757e-034   -33.756   -33.755     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.722   -45.575    -0.853
H(0)            1.653e-009
   H2                    8.264e-010  8.274e-010    -9.083    -9.082     0.001
K               1.893e-005
   K+                    1.893e-005  1.748e-005    -4.723    -4.757    -0.035
   KSO4-                 2.373e-011  2.194e-011   -10.625   -10.659    -0.034
Mg              8.243e-005
   Mg+2                  7.969e-005  5.890e-005    -4.099    -4.230    -0.131
   MgHCO3+               2.567e-006  2.373e-006    -5.591    -5.625    -0.034
   MgCO3                 1.631e-007  1.633e-007    -6.788    -6.787     0.001
   MgOH+                 4.160e-009  3.846e-009    -8.381    -8.415    -0.034
   MgSO4                 2.463e-009  2.466e-009    -8.609    -8.608     0.001
Mn(2)           2.710e-005
   Mn+2                  1.920e-005  1.402e-005    -4.717    -4.853    -0.136
   MnHCO3+               4.655e-006  4.304e-006    -5.332    -5.366    -0.034
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 7.012e-009  6.483e-009    -8.154    -8.188    -0.034
   MnCl+                 5.634e-009  5.209e-009    -8.249    -8.283    -0.034
   MnSO4                 4.448e-010  4.453e-010    -9.352    -9.351     0.001
   MnCl2                 2.071e-013  2.073e-013   -12.684   -12.683     0.001



   MnCl3-                5.632e-018  5.207e-018   -17.249   -17.283    -0.034
   Mn(OH)3-              1.399e-018  1.293e-018   -17.854   -17.888    -0.034
Mn(3)           4.517e-035
   Mn+3                  4.517e-035  2.228e-035   -34.345   -34.652    -0.307
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.272   -82.409    -0.136
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.048   -96.082    -0.034
Na              2.176e-004
   Na+                   2.172e-004  2.010e-004    -3.663    -3.697    -0.034
   NaHCO3                3.887e-007  3.892e-007    -6.410    -6.410     0.001
   NaCO3-                1.176e-008  1.087e-008    -7.930    -7.964    -0.034
   NaSO4-                1.946e-010  1.799e-010    -9.711    -9.745    -0.034
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.216   -74.216     0.001
S(-2)           2.081e-004
   HS-                   1.010e-004  9.341e-005    -3.996    -4.030    -0.034
   H2S                   4.534e-005  4.540e-005    -4.343    -4.343     0.001
   Fe(HS)2               2.718e-005  2.721e-005    -4.566    -4.565     0.001
   S5-2                  5.581e-007  4.270e-007    -6.253    -6.370    -0.116
   S4-2                  3.290e-007  2.491e-007    -6.483    -6.604    -0.121
   AsS(OH)(HS)-          3.174e-007  2.934e-007    -6.498    -6.533    -0.034
   Fe(HS)3-              2.994e-007  2.768e-007    -6.524    -6.558    -0.034
   S6-2                  2.861e-007  2.210e-007    -6.544    -6.656    -0.112
   S-2                   2.779e-010  2.030e-010    -9.556    -9.693    -0.136
   S3-2                  1.173e-010  8.778e-011    -9.931   -10.057    -0.126
   S2-2                  6.715e-012  4.982e-012   -11.173   -11.303    -0.130
   As3S4(HS)2-           1.338e-016  1.237e-016   -15.873   -15.908    -0.034
S(6)            2.871e-007
   SO4-2                 2.432e-007  1.786e-007    -6.614    -6.748    -0.134
   CaSO4                 4.058e-008  4.063e-008    -7.392    -7.391     0.001
   MgSO4                 2.463e-009  2.466e-009    -8.609    -8.608     0.001
   MnSO4                 4.448e-010  4.453e-010    -9.352    -9.351     0.001
   NaSO4-                1.946e-010  1.799e-010    -9.711    -9.745    -0.034
   FeSO4                 1.110e-010  1.111e-010    -9.955    -9.954     0.001
   BaSO4                 3.452e-011  3.457e-011   -10.462   -10.461     0.001
   KSO4-                 2.373e-011  2.194e-011   -10.625   -10.659    -0.034
   HSO4-                 1.044e-012  9.653e-013   -11.981   -12.015    -0.034
   CaHSO4+               1.431e-014  1.323e-014   -13.844   -13.878    -0.034
   FeHSO4+               4.393e-017  4.061e-017   -16.357   -16.391    -0.034
   FeSO4+                3.640e-026  3.365e-026   -25.439   -25.473    -0.034
   Fe(SO4)2-             1.422e-031  1.315e-031   -30.847   -30.881    -0.034
   FeHSO4+2              6.858e-033  5.009e-033   -32.164   -32.300    -0.136

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.33   -9.69   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -9.09    0.51    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.58  -45.35    8.23  As2O5
As2S3(am)        -7.47  -52.37  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -13.17  -63.28  -50.11  Ba3(AsO4)2
Barite           -3.19  -13.16   -9.97  BaSO4
Birnessite      -28.01   15.59   43.60  MnO2
Bixbyite        -25.16  -25.77   -0.61  Mn2O3
Brucite          -6.56   10.28   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -33.96  -52.87  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.16   -2.70   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -1.90   -3.37   -1.47  CO2
Dolomite         -1.16  -18.25  -17.09  CaMg(CO3)2
Dolomite(d)      -1.71  -18.25  -16.54  CaMg(CO3)2



Epsomite         -8.84  -10.98   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.35   -4.39   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.68   -2.23   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          6.95  -38.08  -45.03  Fe3S4
Gypsum           -5.11   -9.69   -4.58  CaSO4:2H2O
H2(g)            -5.93   -9.08   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.35   -4.34   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.13   34.90   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.81  -37.78  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.03  -28.79   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.66  -43.49   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.81  -43.02   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.68  -41.96   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.13  -45.52   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.42   -2.23   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.74   -9.77   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.72   12.62   25.34  MnOOH
Melanterite     -10.00  -12.20   -2.21  FeSO4:7H2O
Mirabilite      -13.03  -14.14   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.89  -58.60  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.64  -12.93    2.71  MnCl2:4H2O
MnS(Green)       -5.43   -1.63    3.80  MnS
MnSO4           -14.27  -11.60    2.67  MnSO4
Nahcolite        -5.61   -6.16   -0.55  NaHCO3
Natron          -11.62  -12.93   -1.31  Na2CO3:10H2O
Nesquehonite     -4.15   -9.77   -5.62  MgCO3:3H2O
Nsutite         -26.98   15.59   42.56  MnO2
O2(g)           -71.32  -74.22   -2.89  O2
Orpiment         -6.07  -52.37  -46.30  As2S3
Portlandite     -11.23   11.57   22.80  Ca(OH)2
Pyrite           10.90   -7.58  -18.48  FeS2
Pyrochroite      -5.54    9.66   15.20  Mn(OH)2
Pyrolusite      -25.79   15.59   41.38  MnO2
Realgar          -3.56  -23.51  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.54  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.10  -10.99  -10.89  FeCO3
Siderite(d)(3)   -0.54  -10.99  -10.45  FeCO3
Sulfur           -3.24  -18.27  -15.03  S
Thenardite      -13.96  -14.14   -0.18  Na2SO4
Thermonatrite   -13.06  -12.93    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.39  -11.95   -8.56  BaCO3

Reaction step 24.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 4.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.05   15.56   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.849e-002 -1.512e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.056e-002 -4.154e-005
Manganite          -12.75   12.59   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.309e-004  4.309e-004
Siderite(d)(3)      -0.51  -10.96  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.40  -11.96   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.261e-004  Surface charge, eq

Hfo_s         
 5.279e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.665e-006       0.505  2.665e-006      -5.574
Hfo_sOMn+        2.377e-006       0.450  2.377e-006      -5.624
Hfo_sOFe+        1.812e-007       0.034  1.812e-007      -6.742
Hfo_sOH2+        2.794e-008       0.005  2.794e-008      -7.554
Hfo_sOH          2.436e-008       0.005  2.436e-008      -7.613
Hfo_sOHBa+2      2.701e-009       0.001  2.701e-009      -8.569
Hfo_sO-          4.868e-010       0.000  4.868e-010      -9.313

Hfo           
 1.261e-004  Surface charge, eq

Hfo_w         
 2.112e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.022e-004       0.484  1.022e-004      -3.991
Hfo_wOH          8.910e-005       0.422  8.910e-005      -4.050
Hfo_wOMn+        6.906e-006       0.033  6.906e-006      -5.161
Hfo_wOFe+        6.185e-006       0.029  6.185e-006      -5.209
Hfo_wOCa+        2.508e-006       0.012  2.508e-006      -5.601
Hfo_wOMg+        2.236e-006       0.011  2.237e-006      -5.650
Hfo_wO-          1.780e-006       0.008  1.780e-006      -5.750
Hfo_wOFeOH       2.830e-007       0.001  2.830e-007      -6.548
Hfo_wH2AsO3      1.279e-008       0.000  1.279e-008      -7.893
Hfo_wOHSO4-2     9.308e-011       0.000  9.308e-011     -10.031
Hfo_wSO4-        5.350e-011       0.000  5.350e-011     -10.272
Hfo_wOBa+        3.674e-011       0.000  3.674e-011     -10.435
Hfo_wOHAsO4-3    2.783e-016       0.000  2.783e-016     -15.556
Hfo_wHAsO4-      8.192e-018       0.000  8.192e-018     -17.087
Hfo_wH2AsO4      3.040e-019       0.000  3.040e-019     -18.517

Mno           
-1.103e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.809e-030       0.000  7.810e-030     -29.107
Mno_O3-2         5.731e-031       0.000  5.731e-031     -30.242
Mno_O3Ca         4.846e-031       0.000  4.846e-031     -30.315
Mno_O3HMn+       6.308e-032       0.000  6.308e-032     -31.200
Mno_O3Na-        1.220e-032       0.000  1.220e-032     -31.914
Mno_O3H-         1.160e-032       0.000  1.160e-032     -31.935
Mno_O3Mg         9.239e-033       0.000  9.239e-033     -32.034
Mno_O3HCa+       3.415e-033       0.000  3.415e-033     -32.467
Mno_O3Ba         3.340e-033       0.000  3.340e-033     -32.476
Mno_O3HMg+       4.409e-035       0.000  4.409e-035     -34.356
Mno_O3HBa+       4.210e-035       0.000  4.210e-035     -34.376
Mno_O3HNa        2.304e-035       0.000  2.304e-035     -34.638
Mno_O3H2         1.764e-037       0.000  1.764e-037     -36.753
Mno_O3H3+        7.178e-043       0.000  7.178e-043     -42.144
Mno_O3H3Cl       1.801e-045       0.000  1.801e-045     -44.745

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.182e-007  3.182e-007
Ba               5.431e-007  5.431e-007
C                6.448e-003  6.448e-003
Ca               1.661e-003  1.661e-003
Cl               9.873e-005  9.873e-005
Fe               3.585e-005  3.585e-005
K                1.893e-005  1.893e-005
Mg               8.263e-005  8.263e-005
Mn               2.799e-005  2.799e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.231      Charge balance
                                       pe  =  -4.263      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.582e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.080e-003
                       Total CO2 (mol/kg)  =  4.377e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.268e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.22
                               Iterations  =  38
                                  Total H  = 1.110226e+002
                                  Total O  = 5.551774e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.843e-007  1.702e-007    -6.734    -6.769    -0.035
   H+                    6.318e-008  5.881e-008    -7.199    -7.231    -0.031
   H2O                   5.551e+001  9.999e-001     1.744    -0.000     0.000
As(3)           3.182e-007
   AsS(OH)(HS)-          3.176e-007  2.933e-007    -6.498    -6.533    -0.035
   H3AsO3                5.575e-010  5.582e-010    -9.254    -9.253     0.001
   H2AsO3-               7.277e-012  6.720e-012   -11.138   -11.173    -0.035
   As3S4(HS)2-           1.498e-016  1.384e-016   -15.824   -15.859    -0.035
   H4AsO3+               1.761e-017  1.626e-017   -16.754   -16.789    -0.035
   HAsO3-2               3.135e-019  2.280e-019   -18.504   -18.642    -0.138
   AsO3-3                1.583e-027  7.736e-028   -26.800   -27.111    -0.311
As(5)           4.953e-018



   HAsO4-2               2.966e-018  2.158e-018   -17.528   -17.666    -0.138
   H2AsO4-               1.986e-018  1.834e-018   -17.702   -17.737    -0.035
   AsO4-3                1.681e-022  8.215e-023   -21.774   -22.085    -0.311
   H3AsO4                2.149e-023  2.152e-023   -22.668   -22.667     0.001
Ba              5.431e-007
   Ba+2                  5.284e-007  3.844e-007    -6.277    -6.415    -0.138
   BaHCO3+               1.414e-008  1.306e-008    -7.850    -7.884    -0.035
   BaCO3                 5.605e-010  5.612e-010    -9.251    -9.251     0.001
   BaSO4                 3.260e-011  3.264e-011   -10.487   -10.486     0.001
   BaOH+                 2.398e-013  2.214e-013   -12.620   -12.655    -0.035
C(-4)           2.071e-003
   CH4                   2.071e-003  2.074e-003    -2.684    -2.683     0.001
C(4)            4.377e-003
   HCO3-                 3.829e-003  3.544e-003    -2.417    -2.451    -0.034
   CO2                   4.680e-004  4.687e-004    -3.330    -3.329     0.001
   CaHCO3+               5.737e-005  5.298e-005    -4.241    -4.276    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               4.930e-006  4.553e-006    -5.307    -5.342    -0.035
   CO3-2                 3.851e-006  2.826e-006    -5.414    -5.549    -0.134
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.639e-006  2.437e-006    -5.579    -5.613    -0.035
   FeHCO3+               1.496e-006  1.382e-006    -5.825    -5.860    -0.035
   NaHCO3                3.996e-007  4.001e-007    -6.398    -6.398     0.001
   FeCO3                 2.640e-007  2.643e-007    -6.578    -6.578     0.001
   MgCO3                 1.583e-007  1.585e-007    -6.801    -6.800     0.001
   BaHCO3+               1.414e-008  1.306e-008    -7.850    -7.884    -0.035
   NaCO3-                1.144e-008  1.056e-008    -7.942    -7.976    -0.035
   BaCO3                 5.605e-010  5.612e-010    -9.251    -9.251     0.001
Ca              1.661e-003
   Ca+2                  1.598e-003  1.172e-003    -2.796    -2.931    -0.135
   CaHCO3+               5.737e-005  5.298e-005    -4.241    -4.276    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.957e-008  3.962e-008    -7.403    -7.402     0.001
   CaOH+                 3.581e-009  3.307e-009    -8.446    -8.481    -0.035
   CaHSO4+               1.478e-014  1.365e-014   -13.830   -13.865    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.109e-005    -4.006    -4.041    -0.035
   MnCl+                 5.792e-009  5.349e-009    -8.237    -8.272    -0.035
   FeCl+                 5.308e-010  4.902e-010    -9.275    -9.310    -0.035
   MnCl2                 2.124e-013  2.127e-013   -12.673   -12.672     0.001
   MnCl3-                5.777e-018  5.336e-018   -17.238   -17.273    -0.035
   FeCl+2                7.693e-026  5.596e-026   -25.114   -25.252    -0.138
   FeCl2+                2.465e-029  2.277e-029   -28.608   -28.643    -0.035
   FeCl3                 2.071e-034  2.074e-034   -33.684   -33.683     0.001
Fe(2)           3.585e-005
   Fe(HS)2               2.840e-005  2.844e-005    -4.547    -4.546     0.001
   Fe+2                  5.360e-006  3.899e-006    -5.271    -5.409    -0.138
   FeHCO3+               1.496e-006  1.382e-006    -5.825    -5.860    -0.035
   Fe(HS)3-              3.033e-007  2.801e-007    -6.518    -6.553    -0.035
   FeCO3                 2.640e-007  2.643e-007    -6.578    -6.578     0.001
   FeOH+                 2.270e-008  2.096e-008    -7.644    -7.679    -0.035
   FeCl+                 5.308e-010  4.902e-010    -9.275    -9.310    -0.035
   FeSO4                 1.173e-010  1.175e-010    -9.931    -9.930     0.001
   Fe(OH)2               3.030e-012  3.033e-012   -11.519   -11.518     0.001
   Fe(OH)3-              2.075e-015  1.916e-015   -14.683   -14.718    -0.035
   FeHSO4+               4.917e-017  4.541e-017   -16.308   -16.343    -0.035
Fe(3)           4.158e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.361e-014  1.257e-014   -13.866   -13.901    -0.035
   Fe(OH)4-              4.624e-016  4.270e-016   -15.335   -15.370    -0.035
   FeOH+2                3.070e-018  2.233e-018   -17.513   -17.651    -0.138
   Fe+3                  4.163e-023  2.034e-023   -22.381   -22.692    -0.311
   FeCl+2                7.693e-026  5.596e-026   -25.114   -25.252    -0.138
   FeSO4+                4.092e-026  3.779e-026   -25.388   -25.423    -0.035
   FeCl2+                2.465e-029  2.277e-029   -28.608   -28.643    -0.035
   Fe(SO4)2-             1.517e-031  1.401e-031   -30.819   -30.854    -0.035
   FeHSO4+2              8.182e-033  5.951e-033   -32.087   -32.225    -0.138



   Fe2(OH)2+4            4.794e-034  1.342e-034   -33.319   -33.872    -0.553
   FeCl3                 2.071e-034  2.074e-034   -33.684   -33.683     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.589   -45.453    -0.864
H(0)            1.638e-009
   H2                    8.190e-010  8.201e-010    -9.087    -9.086     0.001
K               1.893e-005
   K+                    1.893e-005  1.746e-005    -4.723    -4.758    -0.035
   KSO4-                 2.251e-011  2.079e-011   -10.648   -10.682    -0.035
Mg              8.263e-005
   Mg+2                  7.983e-005  5.877e-005    -4.098    -4.231    -0.133
   MgHCO3+               2.639e-006  2.437e-006    -5.579    -5.613    -0.035
   MgCO3                 1.583e-007  1.585e-007    -6.801    -6.800     0.001
   MgOH+                 3.928e-009  3.628e-009    -8.406    -8.440    -0.035
   MgSO4                 2.331e-009  2.334e-009    -8.632    -8.632     0.001
Mn(2)           2.799e-005
   Mn+2                  1.982e-005  1.441e-005    -4.703    -4.841    -0.138
   MnHCO3+               4.930e-006  4.553e-006    -5.307    -5.342    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.821e-009  6.299e-009    -8.166    -8.201    -0.035
   MnCl+                 5.792e-009  5.349e-009    -8.237    -8.272    -0.035
   MnSO4                 4.337e-010  4.343e-010    -9.363    -9.362     0.001
   MnCl2                 2.124e-013  2.127e-013   -12.673   -12.672     0.001
   MnCl3-                5.777e-018  5.336e-018   -17.238   -17.273    -0.035
   Mn(OH)3-              1.216e-018  1.123e-018   -17.915   -17.950    -0.035
Mn(3)           4.981e-035
   Mn+3                  4.981e-035  2.434e-035   -34.303   -34.614    -0.311
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.349   -82.487    -0.138
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.099   -96.133    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.007e-004    -3.663    -3.697    -0.034
   NaHCO3                3.996e-007  4.001e-007    -6.398    -6.398     0.001
   NaCO3-                1.144e-008  1.056e-008    -7.942    -7.976    -0.035
   NaSO4-                1.846e-010  1.705e-010    -9.734    -9.768    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.208   -74.208     0.001
S(-2)           2.081e-004
   HS-                   9.796e-005  9.046e-005    -4.009    -4.044    -0.035
   H2S                   4.645e-005  4.651e-005    -4.333    -4.332     0.001
   Fe(HS)2               2.840e-005  2.844e-005    -4.547    -4.546     0.001
   S5-2                  5.124e-007  3.909e-007    -6.290    -6.408    -0.118
   AsS(OH)(HS)-          3.176e-007  2.933e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.033e-007  2.801e-007    -6.518    -6.553    -0.035
   S4-2                  3.022e-007  2.281e-007    -6.520    -6.642    -0.122
   S6-2                  2.626e-007  2.023e-007    -6.581    -6.694    -0.113
   S-2                   2.554e-010  1.858e-010    -9.593    -9.731    -0.138
   S3-2                  1.077e-010  8.036e-011    -9.968   -10.095    -0.127
   S2-2                  6.171e-012  4.561e-012   -11.210   -11.341    -0.131
   As3S4(HS)2-           1.498e-016  1.384e-016   -15.824   -15.859    -0.035
S(6)            2.743e-007
   SO4-2                 2.316e-007  1.694e-007    -6.635    -6.771    -0.136
   CaSO4                 3.957e-008  3.962e-008    -7.403    -7.402     0.001
   MgSO4                 2.331e-009  2.334e-009    -8.632    -8.632     0.001
   MnSO4                 4.337e-010  4.343e-010    -9.363    -9.362     0.001
   NaSO4-                1.846e-010  1.705e-010    -9.734    -9.768    -0.035
   FeSO4                 1.173e-010  1.175e-010    -9.931    -9.930     0.001
   BaSO4                 3.260e-011  3.264e-011   -10.487   -10.486     0.001
   KSO4-                 2.251e-011  2.079e-011   -10.648   -10.682    -0.035
   HSO4-                 1.049e-012  9.687e-013   -11.979   -12.014    -0.035
   CaHSO4+               1.478e-014  1.365e-014   -13.830   -13.865    -0.035
   FeHSO4+               4.917e-017  4.541e-017   -16.308   -16.343    -0.035
   FeSO4+                4.092e-026  3.779e-026   -25.388   -25.423    -0.035
   Fe(SO4)2-             1.517e-031  1.401e-031   -30.819   -30.854    -0.035
   FeHSO4+2              8.182e-033  5.951e-033   -32.087   -32.225    -0.138

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.34   -9.70   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.13  -18.51   -1.38  As2O3
Artinite         -9.15    0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.56  -45.33    8.23  As2O5
As2S3(am)        -7.43  -52.33  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.31  -63.42  -50.11  Ba3(AsO4)2
Barite           -3.22  -13.19   -9.97  BaSO4
Birnessite      -28.05   15.56   43.60  MnO2
Bixbyite        -25.23  -25.84   -0.61  Mn2O3
Brucite          -6.61   10.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.06  -52.96  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.18   -2.68   -2.86  CH4
Claudetite      -17.17  -18.51   -1.34  As2O3
CO2(g)           -1.86   -3.33   -1.47  CO2
Dolomite         -1.17  -18.26  -17.09  CaMg(CO3)2
Dolomite(d)      -1.72  -18.26  -16.54  CaMg(CO3)2
Epsomite         -8.86  -11.00   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.34   -4.38   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.69   -2.22   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          6.99  -38.04  -45.03  Fe3S4
Gypsum           -5.12   -9.70   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.34   -4.33   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.23   34.80   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.85  -37.82  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.13  -28.89   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.62  -43.45   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.78  -42.99   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.65  -41.93   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.07  -45.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.22   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.75   -9.78   -8.03  MgCO3
Magnetite         3.32    7.05    3.74  Fe3O4
Manganite       -12.75   12.59   25.34  MnOOH
Melanterite      -9.97  -12.18   -2.21  FeSO4:7H2O
Mirabilite      -13.05  -14.17   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -29.99  -58.69  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.63  -12.92    2.71  MnCl2:4H2O
MnS(Green)       -5.45   -1.65    3.80  MnS
MnSO4           -14.28  -11.61    2.67  MnSO4
Nahcolite        -5.60   -6.15   -0.55  NaHCO3
Natron          -11.63  -12.94   -1.31  Na2CO3:10H2O
Nesquehonite     -4.16   -9.78   -5.62  MgCO3:3H2O
Nsutite         -27.01   15.56   42.56  MnO2
O2(g)           -71.32  -74.21   -2.89  O2
Orpiment         -6.03  -52.33  -46.30  As2S3
Portlandite     -11.27   11.53   22.80  Ca(OH)2
Pyrite           10.92   -7.56  -18.48  FeS2
Pyrochroite      -5.58    9.62   15.20  Mn(OH)2
Pyrolusite      -25.82   15.56   41.38  MnO2
Realgar          -3.55  -23.50  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3



Scorodite       -24.53  -44.78  -20.25  FeAsO4:2H2O
Siderite         -0.07  -10.96  -10.89  FeCO3
Siderite(d)(3)   -0.51  -10.96  -10.45  FeCO3
Sulfur           -3.23  -18.26  -15.03  S
Thenardite      -13.99  -14.17   -0.18  Na2SO4
Thermonatrite   -13.07  -12.94    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.40  -11.96   -8.56  BaCO3

Reaction step 25.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.08   15.52   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.844e-002 -1.564e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.056e-002 -4.368e-005
Manganite          -12.79   12.55   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.304e-004  4.304e-004
Siderite(d)(3)      -0.47  -10.92  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.42  -11.98   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.287e-004  Surface charge, eq

Hfo_s         
 5.278e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.726e-006       0.517  2.726e-006      -5.564
Hfo_sOMn+        2.305e-006       0.437  2.305e-006      -5.637
Hfo_sOFe+        1.897e-007       0.036  1.897e-007      -6.722
Hfo_sOH2+        2.937e-008       0.006  2.937e-008      -7.532
Hfo_sOH          2.428e-008       0.005  2.428e-008      -7.615
Hfo_sOHBa+2      2.679e-009       0.001  2.679e-009      -8.572
Hfo_sO-          4.598e-010       0.000  4.598e-010      -9.337

Hfo           
 1.287e-004  Surface charge, eq

Hfo_w         
 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        1.050e-004       0.498  1.050e-004      -3.979
Hfo_wOH          8.683e-005       0.411  8.684e-005      -4.061
Hfo_wOMn+        6.549e-006       0.031  6.550e-006      -5.184
Hfo_wOFe+        6.333e-006       0.030  6.333e-006      -5.198
Hfo_wOCa+        2.379e-006       0.011  2.379e-006      -5.624
Hfo_wOMg+        2.061e-006       0.010  2.061e-006      -5.686
Hfo_wO-          1.644e-006       0.008  1.645e-006      -5.784
Hfo_wOFeOH       2.747e-007       0.001  2.747e-007      -6.561
Hfo_wH2AsO3      1.257e-008       0.000  1.257e-008      -7.901
Hfo_wOHSO4-2     8.619e-011       0.000  8.620e-011     -10.065
Hfo_wSO4-        5.226e-011       0.000  5.227e-011     -10.282
Hfo_wOBa+        3.379e-011       0.000  3.379e-011     -10.471
Hfo_wOHAsO4-3    2.350e-016       0.000  2.350e-016     -15.629
Hfo_wHAsO4-      7.700e-018       0.000  7.700e-018     -17.113
Hfo_wH2AsO4      3.014e-019       0.000  3.014e-019     -18.521

Mno           
-1.537e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.121e-029       0.000  1.121e-029     -28.950
Mno_O3-2         8.016e-031       0.000  8.016e-031     -30.096
Mno_O3Ca         6.958e-031       0.000  6.958e-031     -30.157
Mno_O3HMn+       9.555e-032       0.000  9.556e-032     -31.020
Mno_O3H-         1.712e-032       0.000  1.712e-032     -31.766
Mno_O3Na-        1.704e-032       0.000  1.704e-032     -31.768
Mno_O3Mg         1.289e-032       0.000  1.289e-032     -31.890
Mno_O3HCa+       5.173e-033       0.000  5.173e-033     -32.286
Mno_O3Ba         4.651e-033       0.000  4.652e-033     -32.332
Mno_O3HMg+       6.491e-035       0.000  6.491e-035     -34.188
Mno_O3HBa+       6.185e-035       0.000  6.185e-035     -34.209
Mno_O3HNa        3.396e-035       0.000  3.396e-035     -34.469
Mno_O3H2         2.746e-037       0.000  2.746e-037     -36.561
Mno_O3H3+        1.179e-042       0.000  1.179e-042     -41.929
Mno_O3H3Cl       2.954e-045       0.000  2.954e-045     -44.530

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.184e-007  3.184e-007
Ba               5.431e-007  5.431e-007
C                6.700e-003  6.700e-003
Ca               1.713e-003  1.713e-003
Cl               9.873e-005  9.873e-005
Fe               3.784e-005  3.784e-005
K                1.893e-005  1.893e-005
Mg               8.280e-005  8.280e-005
Mn               2.887e-005  2.887e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.207      Charge balance
                                       pe  =  -4.237      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.737e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.193e-003
                       Total CO2 (mol/kg)  =  4.530e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.293e-004



 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.14
                               Iterations  =  35
                                  Total H  = 1.110230e+002
                                  Total O  = 5.551811e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.749e-007  1.613e-007    -6.757    -6.792    -0.035
   H+                    6.671e-008  6.204e-008    -7.176    -7.207    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.184e-007
   AsS(OH)(HS)-          3.178e-007  2.932e-007    -6.498    -6.533    -0.035
   H3AsO3                5.625e-010  5.632e-010    -9.250    -9.249     0.001
   H2AsO3-               6.966e-012  6.427e-012   -11.157   -11.192    -0.035
   As3S4(HS)2-           1.667e-016  1.538e-016   -15.778   -15.813    -0.035
   H4AsO3+               1.876e-017  1.731e-017   -16.727   -16.762    -0.035
   HAsO3-2               2.853e-019  2.067e-019   -18.545   -18.685    -0.140
   AsO3-3                1.373e-027  6.648e-028   -26.862   -27.177    -0.315
As(5)           4.641e-018
   HAsO4-2               2.723e-018  1.973e-018   -17.565   -17.705    -0.140
   H2AsO4-               1.918e-018  1.769e-018   -17.717   -17.752    -0.035
   AsO4-3                1.470e-022  7.119e-023   -21.833   -22.148    -0.315
   H3AsO4                2.187e-023  2.190e-023   -22.660   -22.660     0.001
Ba              5.431e-007
   Ba+2                  5.281e-007  3.826e-007    -6.277    -6.417    -0.140
   BaHCO3+               1.448e-008  1.336e-008    -7.839    -7.874    -0.035
   BaCO3                 5.435e-010  5.442e-010    -9.265    -9.264     0.001
   BaSO4                 3.083e-011  3.087e-011   -10.511   -10.510     0.001
   BaOH+                 2.265e-013  2.090e-013   -12.645   -12.680    -0.035
C(-4)           2.171e-003
   CH4                   2.171e-003  2.173e-003    -2.663    -2.663     0.001
C(4)            4.530e-003
   HCO3-                 3.939e-003  3.642e-003    -2.405    -2.439    -0.034
   CO2                   5.074e-004  5.081e-004    -3.295    -3.294     0.001
   CaHCO3+               6.058e-005  5.589e-005    -4.218    -4.253    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.206e-006  4.803e-006    -5.284    -5.318    -0.035
   CO3-2                 3.766e-006  2.753e-006    -5.424    -5.560    -0.136
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.708e-006  2.499e-006    -5.567    -5.602    -0.035
   FeHCO3+               1.706e-006  1.574e-006    -5.768    -5.803    -0.035
   NaHCO3                4.102e-007  4.107e-007    -6.387    -6.386     0.001
   FeCO3                 2.850e-007  2.853e-007    -6.545    -6.545     0.001
   MgCO3                 1.538e-007  1.540e-007    -6.813    -6.812     0.001
   BaHCO3+               1.448e-008  1.336e-008    -7.839    -7.874    -0.035
   NaCO3-                1.114e-008  1.028e-008    -7.953    -7.988    -0.035
   BaCO3                 5.435e-010  5.442e-010    -9.265    -9.264     0.001
Ca              1.713e-003
   Ca+2                  1.647e-003  1.203e-003    -2.783    -2.920    -0.136
   CaHCO3+               6.058e-005  5.589e-005    -4.218    -4.253    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.860e-008  3.865e-008    -7.413    -7.413     0.001
   CaOH+                 3.488e-009  3.218e-009    -8.457    -8.492    -0.035
   CaHSO4+               1.523e-014  1.405e-014   -13.817   -13.852    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.100e-005    -4.006    -4.041    -0.035
   MnCl+                 5.945e-009  5.485e-009    -8.226    -8.261    -0.035
   FeCl+                 5.882e-010  5.427e-010    -9.230    -9.265    -0.035
   MnCl2                 2.176e-013  2.179e-013   -12.662   -12.662     0.001
   MnCl3-                5.919e-018  5.461e-018   -17.228   -17.263    -0.035
   FeCl+2                9.059e-026  6.564e-026   -25.043   -25.183    -0.140
   FeCl2+                2.892e-029  2.668e-029   -28.539   -28.574    -0.035
   FeCl3                 2.424e-034  2.428e-034   -33.615   -33.615     0.001
Fe(2)           3.784e-005



   Fe(HS)2               2.956e-005  2.960e-005    -4.529    -4.529     0.001
   Fe+2                  5.963e-006  4.321e-006    -5.225    -5.364    -0.140
   FeHCO3+               1.706e-006  1.574e-006    -5.768    -5.803    -0.035
   Fe(HS)3-              3.063e-007  2.826e-007    -6.514    -6.549    -0.035
   FeCO3                 2.850e-007  2.853e-007    -6.545    -6.545     0.001
   FeOH+                 2.387e-008  2.202e-008    -7.622    -7.657    -0.035
   FeCl+                 5.882e-010  5.427e-010    -9.230    -9.265    -0.035
   FeSO4                 1.235e-010  1.237e-010    -9.908    -9.908     0.001
   Fe(OH)2               3.017e-012  3.021e-012   -11.520   -11.520     0.001
   Fe(OH)3-              1.960e-015  1.809e-015   -14.708   -14.743    -0.035
   FeHSO4+               5.467e-017  5.044e-017   -16.262   -16.297    -0.035
Fe(3)           4.232e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.438e-014  1.326e-014   -13.842   -13.877    -0.035
   Fe(OH)4-              4.387e-016  4.048e-016   -15.358   -15.393    -0.035
   FeOH+2                3.430e-018  2.485e-018   -17.465   -17.605    -0.140
   Fe+3                  4.931e-023  2.388e-023   -22.307   -22.622    -0.315
   FeCl+2                9.059e-026  6.564e-026   -25.043   -25.183    -0.140
   FeSO4+                4.570e-026  4.216e-026   -25.340   -25.375    -0.035
   FeCl2+                2.892e-029  2.668e-029   -28.539   -28.574    -0.035
   Fe(SO4)2-             1.609e-031  1.485e-031   -30.793   -30.828    -0.035
   FeHSO4+2              9.667e-033  7.004e-033   -32.015   -32.155    -0.140
   Fe2(OH)2+4            6.033e-034  1.663e-034   -33.219   -33.779    -0.560
   FeCl3                 2.424e-034  2.428e-034   -33.615   -33.615     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.462   -45.337    -0.875
H(0)            1.624e-009
   H2                    8.121e-010  8.132e-010    -9.090    -9.090     0.001
K               1.893e-005
   K+                    1.893e-005  1.744e-005    -4.723    -4.758    -0.035
   KSO4-                 2.139e-011  1.973e-011   -10.670   -10.705    -0.035
Mg              8.280e-005
   Mg+2                  7.994e-005  5.863e-005    -4.097    -4.232    -0.135
   MgHCO3+               2.708e-006  2.499e-006    -5.567    -5.602    -0.035
   MgCO3                 1.538e-007  1.540e-007    -6.813    -6.812     0.001
   MgOH+                 3.719e-009  3.431e-009    -8.430    -8.465    -0.035
   MgSO4                 2.210e-009  2.213e-009    -8.656    -8.655     0.001
Mn(2)           2.887e-005
   Mn+2                  2.042e-005  1.480e-005    -4.690    -4.830    -0.140
   MnHCO3+               5.206e-006  4.803e-006    -5.284    -5.318    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.644e-009  6.130e-009    -8.178    -8.213    -0.035
   MnCl+                 5.945e-009  5.485e-009    -8.226    -8.261    -0.035
   MnSO4                 4.231e-010  4.236e-010    -9.374    -9.373     0.001
   MnCl2                 2.176e-013  2.179e-013   -12.662   -12.662     0.001
   MnCl3-                5.919e-018  5.461e-018   -17.228   -17.263    -0.035
   Mn(OH)3-              1.064e-018  9.817e-019   -17.973   -18.008    -0.035
Mn(3)           5.465e-035
   Mn+3                  5.465e-035  2.647e-035   -34.262   -34.577    -0.315
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.421   -82.561    -0.140
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.148   -96.183    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.005e-004    -3.663    -3.698    -0.035
   NaHCO3                4.102e-007  4.107e-007    -6.387    -6.386     0.001
   NaCO3-                1.114e-008  1.028e-008    -7.953    -7.988    -0.035
   NaSO4-                1.754e-010  1.618e-010    -9.756    -9.791    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.201   -74.201     0.001
S(-2)           2.081e-004
   HS-                   9.502e-005  8.767e-005    -4.022    -4.057    -0.035
   H2S                   4.749e-005  4.755e-005    -4.323    -4.323     0.001
   Fe(HS)2               2.956e-005  2.960e-005    -4.529    -4.529     0.001
   S5-2                  4.721e-007  3.591e-007    -6.326    -6.445    -0.119
   AsS(OH)(HS)-          3.178e-007  2.932e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.063e-007  2.826e-007    -6.514    -6.549    -0.035
   S4-2                  2.785e-007  2.095e-007    -6.555    -6.679    -0.124



   S6-2                  2.419e-007  1.859e-007    -6.616    -6.731    -0.114
   S-2                   2.356e-010  1.707e-010    -9.628    -9.768    -0.140
   S3-2                  9.929e-011  7.382e-011   -10.003   -10.132    -0.129
   S2-2                  5.689e-012  4.190e-012   -11.245   -11.378    -0.133
   As3S4(HS)2-           1.667e-016  1.538e-016   -15.778   -15.813    -0.035
S(6)            2.625e-007
   SO4-2                 2.209e-007  1.610e-007    -6.656    -6.793    -0.137
   CaSO4                 3.860e-008  3.865e-008    -7.413    -7.413     0.001
   MgSO4                 2.210e-009  2.213e-009    -8.656    -8.655     0.001
   MnSO4                 4.231e-010  4.236e-010    -9.374    -9.373     0.001
   NaSO4-                1.754e-010  1.618e-010    -9.756    -9.791    -0.035
   FeSO4                 1.235e-010  1.237e-010    -9.908    -9.908     0.001
   BaSO4                 3.083e-011  3.087e-011   -10.511   -10.510     0.001
   KSO4-                 2.139e-011  1.973e-011   -10.670   -10.705    -0.035
   HSO4-                 1.052e-012  9.710e-013   -11.978   -12.013    -0.035
   CaHSO4+               1.523e-014  1.405e-014   -13.817   -13.852    -0.035
   FeHSO4+               5.467e-017  5.044e-017   -16.262   -16.297    -0.035
   FeSO4+                4.570e-026  4.216e-026   -25.340   -25.375    -0.035
   Fe(SO4)2-             1.609e-031  1.485e-031   -30.793   -30.828    -0.035
   FeHSO4+2              9.667e-033  7.004e-033   -32.015   -32.155    -0.140

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.35   -9.71   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.12  -18.50   -1.38  As2O3
Artinite         -9.21    0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.55  -45.32    8.23  As2O5
As2S3(am)        -7.39  -52.29  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.44  -63.55  -50.11  Ba3(AsO4)2
Barite           -3.24  -13.21   -9.97  BaSO4
Birnessite      -28.08   15.52   43.60  MnO2
Bixbyite        -25.30  -25.91   -0.61  Mn2O3
Brucite          -6.66   10.18   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.15  -53.05  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.20   -2.66   -2.86  CH4
Claudetite      -17.16  -18.50   -1.34  As2O3
CO2(g)           -1.83   -3.29   -1.47  CO2
Dolomite         -1.18  -18.27  -17.09  CaMg(CO3)2
Dolomite(d)      -1.73  -18.27  -16.54  CaMg(CO3)2
Epsomite         -8.89  -11.03   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.70   -2.21   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.03  -38.01  -45.03  Fe3S4
Gypsum           -5.13   -9.71   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.33   -4.32   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.34   34.69   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.89  -37.86  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.22  -28.99   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.59  -43.42   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.76  -42.97   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.63  -41.91   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -40.03  -45.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.43   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.76   -9.79   -8.03  MgCO3



Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.79   12.55   25.34  MnOOH
Melanterite      -9.95  -12.16   -2.21  FeSO4:7H2O
Mirabilite      -13.08  -14.19   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.08  -58.79  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.62  -12.91    2.71  MnCl2:4H2O
MnS(Green)       -5.48   -1.68    3.80  MnS
MnSO4           -14.29  -11.62    2.67  MnSO4
Nahcolite        -5.59   -6.14   -0.55  NaHCO3
Natron          -11.65  -12.96   -1.31  Na2CO3:10H2O
Nesquehonite     -4.17   -9.79   -5.62  MgCO3:3H2O
Nsutite         -27.04   15.52   42.56  MnO2
O2(g)           -71.31  -74.20   -2.89  O2
Orpiment         -5.99  -52.29  -46.30  As2S3
Portlandite     -11.31   11.49   22.80  Ca(OH)2
Pyrite           10.94   -7.54  -18.48  FeS2
Pyrochroite      -5.62    9.58   15.20  Mn(OH)2
Pyrolusite      -25.86   15.52   41.38  MnO2
Realgar          -3.54  -23.48  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.52  -44.77  -20.25  FeAsO4:2H2O
Siderite         -0.03  -10.92  -10.89  FeCO3
Siderite(d)(3)   -0.47  -10.92  -10.45  FeCO3
Sulfur           -3.22  -18.24  -15.03  S
Thenardite      -14.01  -14.19   -0.18  Na2SO4
Thermonatrite   -13.08  -12.96    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.42  -11.98   -8.56  BaCO3

Reaction step 26.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.11   15.49   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.839e-002 -1.614e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.581e-005
Manganite          -12.82   12.52   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.299e-004  4.299e-004
Siderite(d)(3)      -0.44  -10.89  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.43  -11.99   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------



Hfo           
 1.311e-004  Surface charge, eq

Hfo_s         
 5.277e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.784e-006       0.528  2.784e-006      -5.555
Hfo_sOMn+        2.237e-006       0.424  2.237e-006      -5.650
Hfo_sOFe+        1.980e-007       0.038  1.980e-007      -6.703
Hfo_sOH2+        3.078e-008       0.006  3.078e-008      -7.512
Hfo_sOH          2.418e-008       0.005  2.418e-008      -7.617
Hfo_sOHBa+2      2.657e-009       0.001  2.657e-009      -8.576
Hfo_sO-          4.352e-010       0.000  4.352e-010      -9.361

Hfo           
 1.311e-004  Surface charge, eq

Hfo_w         
 2.111e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.078e-004       0.511  1.078e-004      -3.968
Hfo_wOH          8.466e-005       0.401  8.466e-005      -4.072
Hfo_wOFe+        6.471e-006       0.031  6.471e-006      -5.189
Hfo_wOMn+        6.222e-006       0.029  6.222e-006      -5.206
Hfo_wOCa+        2.260e-006       0.011  2.260e-006      -5.646
Hfo_wOMg+        1.906e-006       0.009  1.906e-006      -5.720
Hfo_wO-          1.524e-006       0.007  1.524e-006      -5.817
Hfo_wOFeOH       2.668e-007       0.001  2.668e-007      -6.574
Hfo_wH2AsO3      1.238e-008       0.000  1.238e-008      -7.907
Hfo_wOHSO4-2     7.997e-011       0.000  7.997e-011     -10.097
Hfo_wSO4-        5.102e-011       0.000  5.102e-011     -10.292
Hfo_wOBa+        3.117e-011       0.000  3.117e-011     -10.506
Hfo_wOHAsO4-3    2.003e-016       0.000  2.003e-016     -15.698
Hfo_wHAsO4-      7.265e-018       0.000  7.265e-018     -17.139
Hfo_wH2AsO4      2.992e-019       0.000  2.992e-019     -18.524

Mno           
-5.030e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.781e-028       0.000  3.781e-028     -27.422
Mno_O3-2         2.636e-029       0.000  2.636e-029     -28.579
Mno_O3Ca         2.346e-029       0.000  2.346e-029     -28.630
Mno_O3HMn+       3.390e-030       0.000  3.390e-030     -29.470
Mno_O3H-         5.925e-031       0.000  5.925e-031     -30.227
Mno_O3Na-        5.599e-031       0.000  5.599e-031     -30.252
Mno_O3Mg         4.230e-031       0.000  4.230e-031     -30.374
Mno_O3HCa+       1.835e-031       0.000  1.835e-031     -30.736
Mno_O3Ba         1.523e-031       0.000  1.523e-031     -30.817
Mno_O3HMg+       2.241e-033       0.000  2.241e-033     -32.650
Mno_O3HBa+       2.131e-033       0.000  2.131e-033     -32.671
Mno_O3HNa        1.174e-033       0.000  1.174e-033     -32.930
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        4.516e-041       0.000  4.516e-041     -40.345
Mno_O3H3Cl       1.131e-043       0.000  1.131e-043     -42.947

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.186e-007  3.186e-007



Ba               5.432e-007  5.432e-007
C                6.952e-003  6.951e-003
Ca               1.764e-003  1.764e-003
Cl               9.873e-005  9.873e-005
Fe               3.983e-005  3.983e-005
K                1.893e-005  1.893e-005
Mg               8.296e-005  8.296e-005
Mn               2.975e-005  2.975e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.185      Charge balance
                                       pe  =  -4.214      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  5.889e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.303e-003
                       Total CO2 (mol/kg)  =  4.681e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.317e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -4.06
                               Iterations  =  38
                                  Total H  = 1.110234e+002
                                  Total O  = 5.551846e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.664e-007  1.533e-007    -6.779    -6.814    -0.035
   H+                    7.025e-008  6.528e-008    -7.153    -7.185    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.186e-007
   AsS(OH)(HS)-          3.180e-007  2.931e-007    -6.498    -6.533    -0.035
   H3AsO3                5.682e-010  5.689e-010    -9.246    -9.245     0.001
   H2AsO3-               6.694e-012  6.170e-012   -11.174   -11.210    -0.035
   As3S4(HS)2-           1.846e-016  1.701e-016   -15.734   -15.769    -0.035
   H4AsO3+               1.996e-017  1.840e-017   -16.700   -16.735    -0.035
   HAsO3-2               2.613e-019  1.886e-019   -18.583   -18.724    -0.142
   AsO3-3                1.200e-027  5.764e-028   -26.921   -27.239    -0.319
As(5)           4.371e-018
   HAsO4-2               2.514e-018  1.814e-018   -17.600   -17.741    -0.142
   H2AsO4-               1.857e-018  1.712e-018   -17.731   -17.767    -0.035
   AsO4-3                1.296e-022  6.222e-023   -21.887   -22.206    -0.319
   H3AsO4                2.227e-023  2.230e-023   -22.652   -22.652     0.001
Ba              5.432e-007
   Ba+2                  5.278e-007  3.810e-007    -6.278    -6.419    -0.142
   BaHCO3+               1.481e-008  1.365e-008    -7.829    -7.865    -0.035
   BaCO3                 5.278e-010  5.285e-010    -9.278    -9.277     0.001
   BaSO4                 2.921e-011  2.925e-011   -10.534   -10.534     0.001
   BaOH+                 2.145e-013  1.977e-013   -12.669   -12.704    -0.035
C(-4)           2.270e-003
   CH4                   2.270e-003  2.273e-003    -2.644    -2.643     0.001
C(4)            4.681e-003
   HCO3-                 4.046e-003  3.738e-003    -2.393    -2.427    -0.034
   CO2                   5.480e-004  5.487e-004    -3.261    -3.261     0.001
   CaHCO3+               6.381e-005  5.881e-005    -4.195    -4.231    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   MnHCO3+               5.483e-006  5.054e-006    -5.261    -5.296    -0.035
   CO3-2                 3.686e-006  2.685e-006    -5.433    -5.571    -0.138
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.776e-006  2.558e-006    -5.557    -5.592    -0.035
   FeHCO3+               1.932e-006  1.781e-006    -5.714    -5.749    -0.035
   NaHCO3                4.205e-007  4.211e-007    -6.376    -6.376     0.001



   FeCO3                 3.065e-007  3.069e-007    -6.514    -6.513     0.001
   MgCO3                 1.497e-007  1.499e-007    -6.825    -6.824     0.001
   BaHCO3+               1.481e-008  1.365e-008    -7.829    -7.865    -0.035
   NaCO3-                1.087e-008  1.002e-008    -7.964    -7.999    -0.035
   BaCO3                 5.278e-010  5.285e-010    -9.278    -9.277     0.001
Ca              1.764e-003
   Ca+2                  1.695e-003  1.234e-003    -2.771    -2.909    -0.138
   CaHCO3+               6.381e-005  5.881e-005    -4.195    -4.231    -0.035
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.766e-008  3.771e-008    -7.424    -7.424     0.001
   CaOH+                 3.402e-009  3.136e-009    -8.468    -8.504    -0.035
   CaHSO4+               1.564e-014  1.442e-014   -13.806   -13.841    -0.035
Cl              9.873e-005
   Cl-                   9.872e-005  9.091e-005    -4.006    -4.041    -0.036
   MnCl+                 6.095e-009  5.618e-009    -8.215    -8.250    -0.035
   FeCl+                 6.487e-010  5.979e-010    -9.188    -9.223    -0.035
   MnCl2                 2.226e-013  2.229e-013   -12.652   -12.652     0.001
   MnCl3-                6.056e-018  5.582e-018   -17.218   -17.253    -0.035
   FeCl+2                1.058e-025  7.639e-026   -24.975   -25.117    -0.142
   FeCl2+                3.365e-029  3.102e-029   -28.473   -28.508    -0.035
   FeCl3                 2.816e-034  2.820e-034   -33.550   -33.550     0.001
Fe(2)           3.983e-005
   Fe(HS)2               3.066e-005  3.070e-005    -4.513    -4.513     0.001
   Fe+2                  6.602e-006  4.765e-006    -5.180    -5.322    -0.142
   FeHCO3+               1.932e-006  1.781e-006    -5.714    -5.749    -0.035
   Fe(HS)3-              3.083e-007  2.842e-007    -6.511    -6.546    -0.035
   FeCO3                 3.065e-007  3.069e-007    -6.514    -6.513     0.001
   FeOH+                 2.504e-008  2.308e-008    -7.601    -7.637    -0.035
   FeCl+                 6.487e-010  5.979e-010    -9.188    -9.223    -0.035
   FeSO4                 1.296e-010  1.298e-010    -9.887    -9.887     0.001
   Fe(OH)2               3.005e-012  3.009e-012   -11.522   -11.522     0.001
   Fe(OH)3-              1.857e-015  1.712e-015   -14.731   -14.766    -0.035
   FeHSO4+               6.043e-017  5.570e-017   -16.219   -16.254    -0.035
Fe(3)           4.306e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.514e-014  1.396e-014   -13.820   -13.855    -0.035
   Fe(OH)4-              4.173e-016  3.847e-016   -15.380   -15.415    -0.035
   FeOH+2                3.813e-018  2.752e-018   -17.419   -17.560    -0.142
   Fe+3                  5.795e-023  2.783e-023   -22.237   -22.556    -0.319
   FeCl+2                1.058e-025  7.639e-026   -24.975   -25.117    -0.142
   FeSO4+                5.071e-026  4.674e-026   -25.295   -25.330    -0.035
   FeCl2+                3.365e-029  3.102e-029   -28.473   -28.508    -0.035
   Fe(SO4)2-             1.700e-031  1.567e-031   -30.770   -30.805    -0.035
   FeHSO4+2              1.132e-032  8.171e-033   -31.946   -32.088    -0.142
   Fe2(OH)2+4            7.510e-034  2.038e-034   -33.124   -33.691    -0.566
   FeCl3                 2.816e-034  2.820e-034   -33.550   -33.550     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.341   -45.226    -0.885
H(0)            1.611e-009
   H2                    8.056e-010  8.067e-010    -9.094    -9.093     0.001
K               1.893e-005
   K+                    1.893e-005  1.743e-005    -4.723    -4.759    -0.036
   KSO4-                 2.035e-011  1.876e-011   -10.691   -10.727    -0.035
Mg              8.296e-005
   Mg+2                  8.003e-005  5.849e-005    -4.097    -4.233    -0.136
   MgHCO3+               2.776e-006  2.558e-006    -5.557    -5.592    -0.035
   MgCO3                 1.497e-007  1.499e-007    -6.825    -6.824     0.001
   MgOH+                 3.529e-009  3.253e-009    -8.452    -8.488    -0.035
   MgSO4                 2.098e-009  2.101e-009    -8.678    -8.678     0.001
Mn(2)           2.975e-005
   Mn+2                  2.102e-005  1.517e-005    -4.677    -4.819    -0.142
   MnHCO3+               5.483e-006  5.054e-006    -5.261    -5.296    -0.035
   MnCO3                 3.232e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.480e-009  5.973e-009    -8.188    -8.224    -0.035
   MnCl+                 6.095e-009  5.618e-009    -8.215    -8.250    -0.035
   MnSO4                 4.127e-010  4.133e-010    -9.384    -9.384     0.001
   MnCl2                 2.226e-013  2.229e-013   -12.652   -12.652     0.001
   MnCl3-                6.056e-018  5.582e-018   -17.218   -17.253    -0.035



   Mn(OH)3-              9.373e-019  8.639e-019   -18.028   -18.064    -0.035
Mn(3)           5.970e-035
   Mn+3                  5.970e-035  2.867e-035   -34.224   -34.543    -0.319
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.490   -82.632    -0.142
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.194   -96.229    -0.035
Na              2.176e-004
   Na+                   2.172e-004  2.003e-004    -3.663    -3.698    -0.035
   NaHCO3                4.205e-007  4.211e-007    -6.376    -6.376     0.001
   NaCO3-                1.087e-008  1.002e-008    -7.964    -7.999    -0.035
   NaSO4-                1.669e-010  1.538e-010    -9.778    -9.813    -0.035
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.194   -74.194     0.001
S(-2)           2.081e-004
   HS-                   9.224e-005  8.502e-005    -4.035    -4.070    -0.035
   H2S                   4.846e-005  4.853e-005    -4.315    -4.314     0.001
   Fe(HS)2               3.066e-005  3.070e-005    -4.513    -4.513     0.001
   S5-2                  4.363e-007  3.309e-007    -6.360    -6.480    -0.120
   AsS(OH)(HS)-          3.180e-007  2.931e-007    -6.498    -6.533    -0.035
   Fe(HS)3-              3.083e-007  2.842e-007    -6.511    -6.546    -0.035
   S4-2                  2.574e-007  1.931e-007    -6.589    -6.714    -0.125
   S6-2                  2.235e-007  1.713e-007    -6.651    -6.766    -0.116
   S-2                   2.179e-010  1.573e-010    -9.662    -9.803    -0.142
   S3-2                  9.180e-011  6.804e-011   -10.037   -10.167    -0.130
   S2-2                  5.261e-012  3.861e-012   -11.279   -11.413    -0.134
   As3S4(HS)2-           1.846e-016  1.701e-016   -15.734   -15.769    -0.035
S(6)            2.515e-007
   SO4-2                 2.110e-007  1.532e-007    -6.676    -6.815    -0.139
   CaSO4                 3.766e-008  3.771e-008    -7.424    -7.424     0.001
   MgSO4                 2.098e-009  2.101e-009    -8.678    -8.678     0.001
   MnSO4                 4.127e-010  4.133e-010    -9.384    -9.384     0.001
   NaSO4-                1.669e-010  1.538e-010    -9.778    -9.813    -0.035
   FeSO4                 1.296e-010  1.298e-010    -9.887    -9.887     0.001
   BaSO4                 2.921e-011  2.925e-011   -10.534   -10.534     0.001
   KSO4-                 2.035e-011  1.876e-011   -10.691   -10.727    -0.035
   HSO4-                 1.055e-012  9.723e-013   -11.977   -12.012    -0.035
   CaHSO4+               1.564e-014  1.442e-014   -13.806   -13.841    -0.035
   FeHSO4+               6.043e-017  5.570e-017   -16.219   -16.254    -0.035
   FeSO4+                5.071e-026  4.674e-026   -25.295   -25.330    -0.035
   Fe(SO4)2-             1.700e-031  1.567e-031   -30.770   -30.805    -0.035
   FeHSO4+2              1.132e-032  8.171e-033   -31.946   -32.088    -0.142

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.36   -9.72   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.11  -18.49   -1.38  As2O3
Artinite         -9.27    0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.53  -45.30    8.23  As2O5
As2S3(am)        -7.36  -52.26  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.56  -63.67  -50.11  Ba3(AsO4)2
Barite           -3.26  -13.23   -9.97  BaSO4
Birnessite      -28.11   15.49   43.60  MnO2
Bixbyite        -25.36  -25.97   -0.61  Mn2O3
Brucite          -6.70   10.14   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.23  -53.14  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.22   -2.64   -2.86  CH4
Claudetite      -17.15  -18.49   -1.34  As2O3
CO2(g)           -1.79   -3.26   -1.47  CO2
Dolomite         -1.19  -18.28  -17.09  CaMg(CO3)2
Dolomite(d)      -1.74  -18.28  -16.54  CaMg(CO3)2
Epsomite         -8.91  -11.05   -2.14  MgSO4:7H2O



Fe(OH)2.7Cl.3    -1.33   -4.37   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.17    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.21   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.06  -37.97  -45.03  Fe3S4
Gypsum           -5.14   -9.72   -4.58  CaSO4:2H2O
H2(g)            -5.94   -9.09   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.32   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.43   34.60   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.92  -37.89  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.32  -29.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.57  -43.40   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.73  -42.94   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.60  -41.88   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.98  -45.37   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.44   -2.21   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.77   -9.80   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.82   12.52   25.34  MnOOH
Melanterite      -9.93  -12.14   -2.21  FeSO4:7H2O
Mirabilite      -13.10  -14.21   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.16  -58.87  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.61  -12.90    2.71  MnCl2:4H2O
MnS(Green)       -5.50   -1.70    3.80  MnS
MnSO4           -14.30  -11.63    2.67  MnSO4
Nahcolite        -5.58   -6.13   -0.55  NaHCO3
Natron          -11.66  -12.97   -1.31  Na2CO3:10H2O
Nesquehonite     -4.18   -9.80   -5.62  MgCO3:3H2O
Nsutite         -27.07   15.49   42.56  MnO2
O2(g)           -71.30  -74.19   -2.89  O2
Orpiment         -5.96  -52.26  -46.30  As2S3
Portlandite     -11.34   11.46   22.80  Ca(OH)2
Pyrite           10.96   -7.52  -18.48  FeS2
Pyrochroite      -5.65    9.55   15.20  Mn(OH)2
Pyrolusite      -25.89   15.49   41.38  MnO2
Realgar          -3.53  -23.47  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.51  -44.76  -20.25  FeAsO4:2H2O
Siderite         -0.00  -10.89  -10.89  FeCO3
Siderite(d)(3)   -0.44  -10.89  -10.45  FeCO3
Sulfur           -3.20  -18.23  -15.03  S
Thenardite      -14.03  -14.21   -0.18  Na2SO4
Thermonatrite   -13.09  -12.97    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.43  -11.99   -8.56  BaCO3

Reaction step 27.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.13   15.47   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.834e-002 -1.664e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -4.792e-005
Manganite          -12.85   12.49   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.295e-004  4.295e-004
Siderite(d)(3)      -0.41  -10.86  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.44  -12.00   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.335e-004  Surface charge, eq

Hfo_s         
 5.276e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.838e-006       0.538  2.838e-006      -5.547
Hfo_sOMn+        2.173e-006       0.412  2.173e-006      -5.663
Hfo_sOFe+        2.062e-007       0.039  2.062e-007      -6.686
Hfo_sOH2+        3.217e-008       0.006  3.217e-008      -7.493
Hfo_sOH          2.407e-008       0.005  2.407e-008      -7.618
Hfo_sOHBa+2      2.634e-009       0.000  2.634e-009      -8.579
Hfo_sO-          4.127e-010       0.000  4.127e-010      -9.384

Hfo           
 1.335e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.103e-004       0.523  1.103e-004      -3.957
Hfo_wOH          8.258e-005       0.391  8.258e-005      -4.083
Hfo_wOFe+        6.601e-006       0.031  6.601e-006      -5.180
Hfo_wOMn+        5.920e-006       0.028  5.920e-006      -5.228
Hfo_wOCa+        2.150e-006       0.010  2.150e-006      -5.668
Hfo_wOMg+        1.766e-006       0.008  1.766e-006      -5.753
Hfo_wO-          1.416e-006       0.007  1.416e-006      -5.849
Hfo_wOFeOH       2.592e-007       0.001  2.592e-007      -6.586
Hfo_wH2AsO3      1.221e-008       0.000  1.221e-008      -7.913
Hfo_wOHSO4-2     7.433e-011       0.000  7.434e-011     -10.129
Hfo_wSO4-        4.979e-011       0.000  4.979e-011     -10.303
Hfo_wOBa+        2.884e-011       0.000  2.884e-011     -10.540
Hfo_wOHAsO4-3    1.720e-016       0.000  1.720e-016     -15.764
Hfo_wHAsO4-      6.877e-018       0.000  6.878e-018     -17.163
Hfo_wH2AsO4      2.974e-019       0.000  2.974e-019     -18.527

Mno           
-8.711e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         6.737e-025       0.000  6.738e-025     -24.171
Mno_O3-2         4.588e-026       0.000  4.588e-026     -25.338
Mno_O3Ca         4.181e-026       0.000  4.181e-026     -25.379
Mno_O3HMn+       6.341e-027       0.000  6.341e-027     -26.198
Mno_O3H-         1.082e-027       0.000  1.082e-027     -26.966
Mno_O3Na-        9.734e-028       0.000  9.734e-028     -27.012
Mno_O3Mg         7.343e-028       0.000  7.343e-028     -27.134
Mno_O3HCa+       3.433e-028       0.000  3.433e-028     -27.464
Mno_O3Ba         2.639e-028       0.000  2.639e-028     -27.579
Mno_O3HMg+       4.083e-030       0.000  4.084e-030     -29.389
Mno_O3HBa+       3.876e-030       0.000  3.876e-030     -29.412
Mno_O3HNa        2.143e-030       0.000  2.143e-030     -29.669
Mno_O3H2         1.918e-032       0.000  1.918e-032     -31.717
Mno_O3H3+        9.091e-038       0.000  9.092e-038     -37.041
Mno_O3H3Cl       2.274e-040       0.000  2.274e-040     -39.643

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.187e-007  3.187e-007
Ba               5.432e-007  5.432e-007
C                7.202e-003  7.202e-003
Ca               1.814e-003  1.814e-003
Cl               9.873e-005  9.873e-005
Fe               4.181e-005  4.181e-005
K                1.893e-005  1.893e-005
Mg               8.310e-005  8.310e-005
Mn               3.061e-005  3.061e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.164      Charge balance
                                       pe  =  -4.191      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.038e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.411e-003
                       Total CO2 (mol/kg)  =  4.832e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.341e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.99
                               Iterations  =  32
                                  Total H  = 1.110238e+002
                                  Total O  = 5.551882e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.586e-007  1.461e-007    -6.800    -6.835    -0.036
   H+                    7.380e-008  6.853e-008    -7.132    -7.164    -0.032
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.187e-007
   AsS(OH)(HS)-          3.182e-007  2.930e-007    -6.497    -6.533    -0.036
   H3AsO3                5.744e-010  5.752e-010    -9.241    -9.240     0.001
   H2AsO3-               6.453e-012  5.943e-012   -11.190   -11.226    -0.036
   As3S4(HS)2-           2.033e-016  1.873e-016   -15.692   -15.728    -0.036
   H4AsO3+               2.121e-017  1.953e-017   -16.673   -16.709    -0.036
   HAsO3-2               2.406e-019  1.730e-019   -18.619   -18.762    -0.143
   AsO3-3                1.058e-027  5.038e-028   -26.976   -27.298    -0.322
As(5)           4.137e-018
   HAsO4-2               2.333e-018  1.677e-018   -17.632   -17.775    -0.143



   H2AsO4-               1.804e-018  1.661e-018   -17.744   -17.780    -0.036
   AsO4-3                1.151e-022  5.480e-023   -21.939   -22.261    -0.322
   H3AsO4                2.269e-023  2.272e-023   -22.644   -22.644     0.001
Ba              5.432e-007
   Ba+2                  5.275e-007  3.794e-007    -6.278    -6.421    -0.143
   BaHCO3+               1.513e-008  1.393e-008    -7.820    -7.856    -0.036
   BaCO3                 5.132e-010  5.139e-010    -9.290    -9.289     0.001
   BaSO4                 2.772e-011  2.776e-011   -10.557   -10.557     0.001
   BaOH+                 2.037e-013  1.875e-013   -12.691   -12.727    -0.036
C(-4)           2.370e-003
   CH4                   2.370e-003  2.373e-003    -2.625    -2.625     0.001
C(4)            4.832e-003
   HCO3-                 4.151e-003  3.832e-003    -2.382    -2.417    -0.035
   CO2                   5.896e-004  5.905e-004    -3.229    -3.229     0.001
   CaHCO3+               6.704e-005  6.174e-005    -4.174    -4.209    -0.036
   MnHCO3+               5.761e-006  5.305e-006    -5.239    -5.275    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.613e-006  2.622e-006    -5.442    -5.581    -0.139
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.841e-006  2.616e-006    -5.547    -5.582    -0.036
   FeHCO3+               2.177e-006  2.004e-006    -5.662    -5.698    -0.036
   NaHCO3                4.307e-007  4.313e-007    -6.366    -6.365     0.001
   FeCO3                 3.286e-007  3.291e-007    -6.483    -6.483     0.001
   MgCO3                 1.458e-007  1.460e-007    -6.836    -6.836     0.001
   BaHCO3+               1.513e-008  1.393e-008    -7.820    -7.856    -0.036
   NaCO3-                1.061e-008  9.774e-009    -7.974    -8.010    -0.036
   BaCO3                 5.132e-010  5.139e-010    -9.290    -9.289     0.001
Ca              1.814e-003
   Ca+2                  1.741e-003  1.263e-003    -2.759    -2.899    -0.139
   CaHCO3+               6.704e-005  6.174e-005    -4.174    -4.209    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.674e-008  3.680e-008    -7.435    -7.434     0.001
   CaOH+                 3.322e-009  3.059e-009    -8.479    -8.514    -0.036
   CaHSO4+               1.604e-014  1.477e-014   -13.795   -13.831    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.082e-005    -4.006    -4.042    -0.036
   MnCl+                 6.241e-009  5.748e-009    -8.205    -8.241    -0.036
   FeCl+                 7.121e-010  6.558e-010    -9.147    -9.183    -0.036
   MnCl2                 2.275e-013  2.279e-013   -12.643   -12.642     0.001
   MnCl3-                6.189e-018  5.700e-018   -17.208   -17.244    -0.036
   FeCl+2                1.228e-025  8.829e-026   -24.911   -25.054    -0.143
   FeCl2+                3.889e-029  3.582e-029   -28.410   -28.446    -0.036
   FeCl3                 3.248e-034  3.253e-034   -33.488   -33.488     0.001
Fe(2)           4.181e-005
   Fe(HS)2               3.169e-005  3.174e-005    -4.499    -4.498     0.001
   Fe+2                  7.274e-006  5.231e-006    -5.138    -5.281    -0.143
   FeHCO3+               2.177e-006  2.004e-006    -5.662    -5.698    -0.036
   FeCO3                 3.286e-007  3.291e-007    -6.483    -6.483     0.001
   Fe(HS)3-              3.096e-007  2.851e-007    -6.509    -6.545    -0.036
   FeOH+                 2.621e-008  2.413e-008    -7.582    -7.617    -0.036
   FeCl+                 7.121e-010  6.558e-010    -9.147    -9.183    -0.036
   FeSO4                 1.356e-010  1.358e-010    -9.868    -9.867     0.001
   Fe(OH)2               2.993e-012  2.997e-012   -11.524   -11.523     0.001
   Fe(OH)3-              1.764e-015  1.625e-015   -14.753   -14.789    -0.036
   FeHSO4+               6.642e-017  6.117e-017   -16.178   -16.213    -0.036
Fe(3)           4.381e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.591e-014  1.465e-014   -13.798   -13.834    -0.036
   Fe(OH)4-              3.979e-016  3.664e-016   -15.400   -15.436    -0.036
   FeOH+2                4.217e-018  3.032e-018   -17.375   -17.518    -0.143
   Fe+3                  6.760e-023  3.219e-023   -22.170   -22.492    -0.322
   FeCl+2                1.228e-025  8.829e-026   -24.911   -25.054    -0.143
   FeSO4+                5.595e-026  5.153e-026   -25.252   -25.288    -0.036
   FeCl2+                3.889e-029  3.582e-029   -28.410   -28.446    -0.036
   Fe(SO4)2-             1.787e-031  1.646e-031   -30.748   -30.784    -0.036
   FeHSO4+2              1.315e-032  9.455e-033   -31.881   -32.024    -0.143
   Fe2(OH)2+4            9.255e-034  2.475e-034   -33.034   -33.606    -0.573



   FeCl3                 3.248e-034  3.253e-034   -33.488   -33.488     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.226   -45.121    -0.895
H(0)            1.599e-009
   H2                    7.995e-010  8.006e-010    -9.097    -9.097     0.001
K               1.893e-005
   K+                    1.893e-005  1.741e-005    -4.723    -4.759    -0.036
   KSO4-                 1.939e-011  1.786e-011   -10.712   -10.748    -0.036
Mg              8.310e-005
   Mg+2                  8.011e-005  5.835e-005    -4.096    -4.234    -0.138
   MgHCO3+               2.841e-006  2.616e-006    -5.547    -5.582    -0.036
   MgCO3                 1.458e-007  1.460e-007    -6.836    -6.836     0.001
   MgOH+                 3.357e-009  3.091e-009    -8.474    -8.510    -0.036
   MgSO4                 1.994e-009  1.997e-009    -8.700    -8.700     0.001
Mn(2)           3.061e-005
   Mn+2                  2.160e-005  1.553e-005    -4.665    -4.809    -0.143
   MnHCO3+               5.761e-006  5.305e-006    -5.239    -5.275    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnOH+                 6.327e-009  5.826e-009    -8.199    -8.235    -0.036
   MnCl+                 6.241e-009  5.748e-009    -8.205    -8.241    -0.036
   MnSO4                 4.027e-010  4.033e-010    -9.395    -9.394     0.001
   MnCl2                 2.275e-013  2.279e-013   -12.643   -12.642     0.001
   MnCl3-                6.189e-018  5.700e-018   -17.208   -17.244    -0.036
   Mn(OH)3-              8.305e-019  7.648e-019   -18.081   -18.116    -0.036
Mn(3)           6.496e-035
   Mn+3                  6.496e-035  3.094e-035   -34.187   -34.510    -0.322
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.556   -82.699    -0.143
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.238   -96.274    -0.036
Na              2.176e-004
   Na+                   2.172e-004  2.002e-004    -3.663    -3.699    -0.035
   NaHCO3                4.307e-007  4.313e-007    -6.366    -6.365     0.001
   NaCO3-                1.061e-008  9.774e-009    -7.974    -8.010    -0.036
   NaSO4-                1.590e-010  1.464e-010    -9.799    -9.834    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.188   -74.187     0.001
S(-2)           2.081e-004
   HS-                   8.960e-005  8.251e-005    -4.048    -4.084    -0.036
   H2S                   4.937e-005  4.943e-005    -4.307    -4.306     0.001
   Fe(HS)2               3.169e-005  3.174e-005    -4.499    -4.498     0.001
   S5-2                  4.044e-007  3.059e-007    -6.393    -6.514    -0.121
   AsS(OH)(HS)-          3.182e-007  2.930e-007    -6.497    -6.533    -0.036
   Fe(HS)3-              3.096e-007  2.851e-007    -6.509    -6.545    -0.036
   S4-2                  2.387e-007  1.785e-007    -6.622    -6.748    -0.126
   S6-2                  2.071e-007  1.584e-007    -6.684    -6.800    -0.117
   S-2                   2.022e-010  1.454e-010    -9.694    -9.837    -0.143
   S3-2                  8.514e-011  6.290e-011   -10.070   -10.201    -0.131
   S2-2                  4.880e-012  3.570e-012   -11.312   -11.447    -0.136
   As3S4(HS)2-           2.033e-016  1.873e-016   -15.692   -15.728    -0.036
S(6)            2.413e-007
   SO4-2                 2.018e-007  1.460e-007    -6.695    -6.836    -0.141
   CaSO4                 3.674e-008  3.680e-008    -7.435    -7.434     0.001
   MgSO4                 1.994e-009  1.997e-009    -8.700    -8.700     0.001
   MnSO4                 4.027e-010  4.033e-010    -9.395    -9.394     0.001
   NaSO4-                1.590e-010  1.464e-010    -9.799    -9.834    -0.036
   FeSO4                 1.356e-010  1.358e-010    -9.868    -9.867     0.001
   BaSO4                 2.772e-011  2.776e-011   -10.557   -10.557     0.001
   KSO4-                 1.939e-011  1.786e-011   -10.712   -10.748    -0.036
   HSO4-                 1.056e-012  9.726e-013   -11.976   -12.012    -0.036
   CaHSO4+               1.604e-014  1.477e-014   -13.795   -13.831    -0.036
   FeHSO4+               6.642e-017  6.117e-017   -16.178   -16.213    -0.036
   FeSO4+                5.595e-026  5.153e-026   -25.252   -25.288    -0.036
   Fe(SO4)2-             1.787e-031  1.646e-031   -30.748   -30.784    -0.036
   FeHSO4+2              1.315e-032  9.455e-033   -31.881   -32.024    -0.143

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.37   -9.73   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.10  -18.48   -1.38  As2O3
Artinite         -9.32    0.28    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.52  -45.29    8.23  As2O5
As2S3(am)        -7.32  -52.22  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.68  -63.79  -50.11  Ba3(AsO4)2
Barite           -3.29  -13.26   -9.97  BaSO4
Birnessite      -28.13   15.47   43.60  MnO2
Bixbyite        -25.42  -26.03   -0.61  Mn2O3
Brucite          -6.75   10.09   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.31  -53.22  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.24   -2.62   -2.86  CH4
Claudetite      -17.14  -18.48   -1.34  As2O3
CO2(g)           -1.76   -3.23   -1.47  CO2
Dolomite         -1.21  -18.30  -17.09  CaMg(CO3)2
Dolomite(d)      -1.76  -18.30  -16.54  CaMg(CO3)2
Epsomite         -8.93  -11.07   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.71   -2.20   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.09  -37.94  -45.03  Fe3S4
Gypsum           -5.15   -9.73   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.31   -4.31   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.52   34.51   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.96  -37.93  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.41  -29.17   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.54  -43.37   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.71  -42.92   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.58  -41.86   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.94  -45.33   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.20   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.79   -9.82   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4
Manganite       -12.85   12.49   25.34  MnOOH
Melanterite      -9.91  -12.12   -2.21  FeSO4:7H2O
Mirabilite      -13.12  -14.23   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.24  -58.95  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.60  -12.89    2.71  MnCl2:4H2O
MnS(Green)       -5.53   -1.73    3.80  MnS
MnSO4           -14.31  -11.64    2.67  MnSO4
Nahcolite        -5.57   -6.12   -0.55  NaHCO3
Natron          -11.67  -12.98   -1.31  Na2CO3:10H2O
Nesquehonite     -4.19   -9.82   -5.62  MgCO3:3H2O
Nsutite         -27.10   15.47   42.56  MnO2
O2(g)           -71.29  -74.19   -2.89  O2
Orpiment         -5.92  -52.22  -46.30  As2S3
Portlandite     -11.37   11.43   22.80  Ca(OH)2
Pyrite           10.98   -7.50  -18.48  FeS2
Pyrochroite      -5.68    9.52   15.20  Mn(OH)2
Pyrolusite      -25.91   15.47   41.38  MnO2
Realgar          -3.52  -23.46  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.50  -44.75  -20.25  FeAsO4:2H2O



Siderite          0.03  -10.86  -10.89  FeCO3
Siderite(d)(3)   -0.41  -10.86  -10.45  FeCO3
Sulfur           -3.19  -18.22  -15.03  S
Thenardite      -14.05  -14.23   -0.18  Na2SO4
Thermonatrite   -13.10  -12.98    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.44  -12.00   -8.56  BaCO3

Reaction step 28.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.16   15.44   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.829e-002 -1.713e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.002e-005
Manganite          -12.88   12.46   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.289e-004  4.289e-004
Siderite(d)(3)      -0.38  -10.83  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.45  -12.01   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.357e-004  Surface charge, eq

Hfo_s         
 5.275e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.889e-006       0.548  2.889e-006      -5.539
Hfo_sOMn+        2.111e-006       0.400  2.111e-006      -5.675
Hfo_sOFe+        2.142e-007       0.041  2.142e-007      -6.669
Hfo_sOH2+        3.353e-008       0.006  3.353e-008      -7.475
Hfo_sOH          2.396e-008       0.005  2.396e-008      -7.621
Hfo_sOHBa+2      2.610e-009       0.000  2.610e-009      -8.583
Hfo_sO-          3.921e-010       0.000  3.921e-010      -9.407

Hfo           
 1.357e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        1.128e-004       0.535  1.128e-004      -3.948
Hfo_wOH          8.058e-005       0.382  8.058e-005      -4.094
Hfo_wOFe+        6.722e-006       0.032  6.723e-006      -5.172
Hfo_wOMn+        5.641e-006       0.027  5.641e-006      -5.249
Hfo_wOCa+        2.049e-006       0.010  2.049e-006      -5.688
Hfo_wOMg+        1.641e-006       0.008  1.641e-006      -5.785
Hfo_wO-          1.319e-006       0.006  1.319e-006      -5.880
Hfo_wOFeOH       2.520e-007       0.001  2.520e-007      -6.599
Hfo_wH2AsO3      1.206e-008       0.000  1.206e-008      -7.919
Hfo_wOHSO4-2     6.922e-011       0.000  6.922e-011     -10.160
Hfo_wSO4-        4.856e-011       0.000  4.856e-011     -10.314
Hfo_wOBa+        2.676e-011       0.000  2.676e-011     -10.572
Hfo_wOHAsO4-3    1.489e-016       0.000  1.489e-016     -15.827
Hfo_wHAsO4-      6.530e-018       0.000  6.530e-018     -17.185
Hfo_wH2AsO4      2.957e-019       0.000  2.957e-019     -18.529

Mno           
-1.133e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.008e-025       0.000  9.008e-025     -24.045
Mno_O3-2         5.996e-026       0.000  5.996e-026     -25.222
Mno_O3Ca         5.589e-026       0.000  5.589e-026     -25.253
Mno_O3HMn+       8.881e-027       0.000  8.881e-027     -26.052
Mno_O3H-         1.482e-027       0.000  1.482e-027     -26.829
Mno_O3Na-        1.271e-027       0.000  1.271e-027     -26.896
Mno_O3Mg         9.574e-028       0.000  9.574e-028     -27.019
Mno_O3HCa+       4.808e-028       0.000  4.808e-028     -27.318
Mno_O3Ba         3.435e-028       0.000  3.436e-028     -27.464
Mno_O3HMg+       5.577e-030       0.000  5.577e-030     -29.254
Mno_O3HBa+       5.285e-030       0.000  5.285e-030     -29.277
Mno_O3HNa        2.931e-030       0.000  2.931e-030     -29.533
Mno_O3H2         2.750e-032       0.000  2.750e-032     -31.561
Mno_O3H3+        1.366e-037       0.000  1.366e-037     -36.865
Mno_O3H3Cl       3.413e-040       0.000  3.413e-040     -39.467

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.189e-007  3.189e-007
Ba               5.432e-007  5.432e-007
C                7.452e-003  7.451e-003
Ca               1.863e-003  1.863e-003
Cl               9.873e-005  9.873e-005
Fe               4.378e-005  4.378e-005
K                1.893e-005  1.893e-005
Mg               8.322e-005  8.322e-005
Mn               3.146e-005  3.146e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.144      Charge balance
                                       pe  =  -4.169      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.185e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.518e-003
                       Total CO2 (mol/kg)  =  4.982e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.363e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.93



                               Iterations  =  42
                                  Total H  = 1.110242e+002
                                  Total O  = 5.551917e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.516e-007  1.394e-007    -6.819    -6.856    -0.036
   H+                    7.736e-008  7.178e-008    -7.112    -7.144    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.189e-007
   AsS(OH)(HS)-          3.183e-007  2.929e-007    -6.497    -6.533    -0.036
   H3AsO3                5.812e-010  5.820e-010    -9.236    -9.235     0.001
   H2AsO3-               6.240e-012  5.741e-012   -11.205   -11.241    -0.036
   As3S4(HS)2-           2.230e-016  2.052e-016   -15.652   -15.688    -0.036
   H4AsO3+               2.250e-017  2.070e-017   -16.648   -16.684    -0.036
   HAsO3-2               2.227e-019  1.596e-019   -18.652   -18.797    -0.145
   AsO3-3                9.390e-028  4.436e-028   -27.027   -27.353    -0.326
As(5)           3.932e-018
   HAsO4-2               2.174e-018  1.558e-018   -17.663   -17.807    -0.145
   H2AsO4-               1.757e-018  1.617e-018   -17.755   -17.791    -0.036
   AsO4-3                1.029e-022  4.860e-023   -21.988   -22.313    -0.326
   H3AsO4                2.312e-023  2.315e-023   -22.636   -22.635     0.001
Ba              5.432e-007
   Ba+2                  5.273e-007  3.778e-007    -6.278    -6.423    -0.145
   BaHCO3+               1.544e-008  1.421e-008    -7.811    -7.847    -0.036
   BaCO3                 4.997e-010  5.004e-010    -9.301    -9.301     0.001
   BaSO4                 2.634e-011  2.638e-011   -10.579   -10.579     0.001
   BaOH+                 1.938e-013  1.783e-013   -12.713   -12.749    -0.036
C(-4)           2.470e-003
   CH4                   2.470e-003  2.473e-003    -2.607    -2.607     0.001
C(4)            4.982e-003
   HCO3-                 4.255e-003  3.924e-003    -2.371    -2.406    -0.035
   CO2                   6.325e-004  6.334e-004    -3.199    -3.198     0.001
   CaHCO3+               7.029e-005  6.467e-005    -4.153    -4.189    -0.036
   MnHCO3+               6.040e-006  5.557e-006    -5.219    -5.255    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.544e-006  2.564e-006    -5.451    -5.591    -0.141
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.905e-006  2.672e-006    -5.537    -5.573    -0.036
   FeHCO3+               2.439e-006  2.244e-006    -5.613    -5.649    -0.036
   NaHCO3                4.406e-007  4.412e-007    -6.356    -6.355     0.001
   FeCO3                 3.512e-007  3.517e-007    -6.454    -6.454     0.001
   MgCO3                 1.422e-007  1.424e-007    -6.847    -6.847     0.001
   BaHCO3+               1.544e-008  1.421e-008    -7.811    -7.847    -0.036
   NaCO3-                1.038e-008  9.546e-009    -7.984    -8.020    -0.036
   BaCO3                 4.997e-010  5.004e-010    -9.301    -9.301     0.001
Ca              1.863e-003
   Ca+2                  1.787e-003  1.292e-003    -2.748    -2.889    -0.141
   CaHCO3+               7.029e-005  6.467e-005    -4.153    -4.189    -0.036
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.587e-008  3.592e-008    -7.445    -7.445     0.001
   CaOH+                 3.247e-009  2.987e-009    -8.489    -8.525    -0.036
   CaHSO4+               1.642e-014  1.510e-014   -13.785   -13.821    -0.036
Cl              9.873e-005
   Cl-                   9.872e-005  9.074e-005    -4.006    -4.042    -0.037
   MnCl+                 6.384e-009  5.874e-009    -8.195    -8.231    -0.036
   FeCl+                 7.785e-010  7.162e-010    -9.109    -9.145    -0.036
   MnCl2                 2.323e-013  2.326e-013   -12.634   -12.633     0.001
   MnCl3-                6.319e-018  5.814e-018   -17.199   -17.236    -0.036
   FeCl+2                1.415e-025  1.014e-025   -24.849   -24.994    -0.145
   FeCl2+                4.466e-029  4.109e-029   -28.350   -28.386    -0.036
   FeCl3                 3.723e-034  3.728e-034   -33.429   -33.429     0.001
Fe(2)           4.378e-005
   Fe(HS)2               3.267e-005  3.272e-005    -4.486    -4.485     0.001



   Fe+2                  7.981e-006  5.718e-006    -5.098    -5.243    -0.145
   FeHCO3+               2.439e-006  2.244e-006    -5.613    -5.649    -0.036
   FeCO3                 3.512e-007  3.517e-007    -6.454    -6.454     0.001
   Fe(HS)3-              3.103e-007  2.855e-007    -6.508    -6.544    -0.036
   FeOH+                 2.738e-008  2.519e-008    -7.563    -7.599    -0.036
   FeCl+                 7.785e-010  7.162e-010    -9.109    -9.145    -0.036
   FeSO4                 1.415e-010  1.417e-010    -9.849    -9.849     0.001
   Fe(OH)2               2.982e-012  2.986e-012   -11.525   -11.525     0.001
   Fe(OH)3-              1.680e-015  1.546e-015   -14.775   -14.811    -0.036
   FeHSO4+               7.265e-017  6.684e-017   -16.139   -16.175    -0.036
Fe(3)           4.456e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.668e-014  1.535e-014   -13.778   -13.814    -0.036
   Fe(OH)4-              3.802e-016  3.498e-016   -15.420   -15.456    -0.036
   FeOH+2                4.643e-018  3.327e-018   -17.333   -17.478    -0.145
   Fe+3                  7.831e-023  3.699e-023   -22.106   -22.432    -0.326
   FeCl+2                1.415e-025  1.014e-025   -24.849   -24.994    -0.145
   FeSO4+                6.142e-026  5.651e-026   -25.212   -25.248    -0.036
   FeCl2+                4.466e-029  4.109e-029   -28.350   -28.386    -0.036
   Fe(SO4)2-             1.872e-031  1.722e-031   -30.728   -30.764    -0.036
   FeHSO4+2              1.516e-032  1.086e-032   -31.819   -31.964    -0.145
   Fe2(OH)2+4            1.130e-033  2.979e-034   -32.947   -33.526    -0.579
   FeCl3                 3.723e-034  3.728e-034   -33.429   -33.429     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.115   -45.020    -0.905
H(0)            1.587e-009
   H2                    7.937e-010  7.949e-010    -9.100    -9.100     0.001
K               1.893e-005
   K+                    1.893e-005  1.740e-005    -4.723    -4.760    -0.037
   KSO4-                 1.851e-011  1.703e-011   -10.733   -10.769    -0.036
Mg              8.322e-005
   Mg+2                  8.017e-005  5.821e-005    -4.096    -4.235    -0.139
   MgHCO3+               2.905e-006  2.672e-006    -5.537    -5.573    -0.036
   MgCO3                 1.422e-007  1.424e-007    -6.847    -6.847     0.001
   MgOH+                 3.200e-009  2.944e-009    -8.495    -8.531    -0.036
   MgSO4                 1.898e-009  1.901e-009    -8.722    -8.721     0.001
Mn(2)           3.146e-005
   Mn+2                  2.218e-005  1.589e-005    -4.654    -4.799    -0.145
   MnHCO3+               6.040e-006  5.557e-006    -5.219    -5.255    -0.036
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.384e-009  5.874e-009    -8.195    -8.231    -0.036
   MnOH+                 6.184e-009  5.689e-009    -8.209    -8.245    -0.036
   MnSO4                 3.931e-010  3.937e-010    -9.405    -9.405     0.001
   MnCl2                 2.323e-013  2.326e-013   -12.634   -12.633     0.001
   MnCl3-                6.319e-018  5.814e-018   -17.199   -17.236    -0.036
   Mn(OH)3-              7.398e-019  6.807e-019   -18.131   -18.167    -0.036
Mn(3)           7.042e-035
   Mn+3                  7.042e-035  3.326e-035   -34.152   -34.478    -0.326
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.619   -82.764    -0.145
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.281   -96.317    -0.036
Na              2.176e-004
   Na+                   2.172e-004  2.000e-004    -3.663    -3.699    -0.036
   NaHCO3                4.406e-007  4.412e-007    -6.356    -6.355     0.001
   NaCO3-                1.038e-008  9.546e-009    -7.984    -8.020    -0.036
   NaSO4-                1.518e-010  1.396e-010    -9.819    -9.855    -0.036
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.181   -74.181     0.001
S(-2)           2.081e-004
   HS-                   8.709e-005  8.013e-005    -4.060    -4.096    -0.036
   H2S                   5.021e-005  5.029e-005    -4.299    -4.299     0.001
   Fe(HS)2               3.267e-005  3.272e-005    -4.486    -4.485     0.001
   S5-2                  3.759e-007  2.837e-007    -6.425    -6.547    -0.122
   AsS(OH)(HS)-          3.183e-007  2.929e-007    -6.497    -6.533    -0.036
   Fe(HS)3-              3.103e-007  2.855e-007    -6.508    -6.544    -0.036
   S4-2                  2.219e-007  1.655e-007    -6.654    -6.781    -0.127
   S6-2                  1.925e-007  1.468e-007    -6.716    -6.833    -0.118



   S-2                   1.882e-010  1.348e-010    -9.725    -9.870    -0.145
   S3-2                  7.917e-011  5.832e-011   -10.101   -10.234    -0.133
   S2-2                  4.539e-012  3.310e-012   -11.343   -11.480    -0.137
   As3S4(HS)2-           2.230e-016  2.052e-016   -15.652   -15.688    -0.036
S(6)            2.318e-007
   SO4-2                 1.933e-007  1.393e-007    -6.714    -6.856    -0.142
   CaSO4                 3.587e-008  3.592e-008    -7.445    -7.445     0.001
   MgSO4                 1.898e-009  1.901e-009    -8.722    -8.721     0.001
   MnSO4                 3.931e-010  3.937e-010    -9.405    -9.405     0.001
   NaSO4-                1.518e-010  1.396e-010    -9.819    -9.855    -0.036
   FeSO4                 1.415e-010  1.417e-010    -9.849    -9.849     0.001
   BaSO4                 2.634e-011  2.638e-011   -10.579   -10.579     0.001
   KSO4-                 1.851e-011  1.703e-011   -10.733   -10.769    -0.036
   HSO4-                 1.057e-012  9.722e-013   -11.976   -12.012    -0.036
   CaHSO4+               1.642e-014  1.510e-014   -13.785   -13.821    -0.036
   FeHSO4+               7.265e-017  6.684e-017   -16.139   -16.175    -0.036
   FeSO4+                6.142e-026  5.651e-026   -25.212   -25.248    -0.036
   Fe(SO4)2-             1.872e-031  1.722e-031   -30.728   -30.764    -0.036
   FeHSO4+2              1.516e-032  1.086e-032   -31.819   -31.964    -0.145

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.38   -9.74   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.09  -18.47   -1.38  As2O3
Artinite         -9.37    0.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.50  -45.27    8.23  As2O5
As2S3(am)        -7.29  -52.19  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.78  -63.89  -50.11  Ba3(AsO4)2
Barite           -3.31  -13.28   -9.97  BaSO4
Birnessite      -28.16   15.44   43.60  MnO2
Bixbyite        -25.48  -26.09   -0.61  Mn2O3
Brucite          -6.79   10.05   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.39  -53.29  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.25   -2.61   -2.86  CH4
Claudetite      -17.13  -18.47   -1.34  As2O3
CO2(g)           -1.73   -3.20   -1.47  CO2
Dolomite         -1.22  -18.31  -17.09  CaMg(CO3)2
Dolomite(d)      -1.77  -18.31  -16.54  CaMg(CO3)2
Epsomite         -8.95  -11.09   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.32   -4.36   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.05   20.22  Fe3(OH)8
FeS(ppt)          1.72   -2.19   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.12  -37.92  -45.03  Fe3S4
Gypsum           -5.16   -9.74   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.30   -4.30   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.61   34.42   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -7.99  -37.96  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.49  -29.25   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.52  -43.35   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.69  -42.90   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.56  -41.84   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.90  -45.29   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.45   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.80   -9.83   -8.03  MgCO3
Magnetite         3.31    7.05    3.74  Fe3O4



Manganite       -12.88   12.46   25.34  MnOOH
Melanterite      -9.89  -12.10   -2.21  FeSO4:7H2O
Mirabilite      -13.14  -14.25   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.32  -59.02  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.59  -12.88    2.71  MnCl2:4H2O
MnS(Green)       -5.55   -1.75    3.80  MnS
MnSO4           -14.32  -11.65    2.67  MnSO4
Nahcolite        -5.56   -6.11   -0.55  NaHCO3
Natron          -11.68  -12.99   -1.31  Na2CO3:10H2O
Nesquehonite     -4.21   -9.83   -5.62  MgCO3:3H2O
Nsutite         -27.13   15.44   42.56  MnO2
O2(g)           -71.29  -74.18   -2.89  O2
Orpiment         -5.89  -52.19  -46.30  As2S3
Portlandite     -11.40   11.40   22.80  Ca(OH)2
Pyrite           10.99   -7.49  -18.48  FeS2
Pyrochroite      -5.71    9.49   15.20  Mn(OH)2
Pyrolusite      -25.94   15.44   41.38  MnO2
Realgar          -3.51  -23.45  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.50  -44.75  -20.25  FeAsO4:2H2O
Siderite          0.06  -10.83  -10.89  FeCO3
Siderite(d)(3)   -0.38  -10.83  -10.45  FeCO3
Sulfur           -3.18  -18.21  -15.03  S
Thenardite      -14.08  -14.25   -0.18  Na2SO4
Thermonatrite   -13.11  -12.99    0.13  Na2CO3:H2O
Trona           -18.30  -19.09   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.45  -12.01   -8.56  BaCO3

Reaction step 29.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 5.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.19   15.41   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.824e-002 -1.762e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.211e-005
Manganite          -12.90   12.44   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.284e-004  4.284e-004
Siderite(d)(3)      -0.36  -10.81  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.46  -12.02   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------



Hfo           
 1.378e-004  Surface charge, eq

Hfo_s         
 5.274e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.937e-006       0.557  2.937e-006      -5.532
Hfo_sOMn+        2.053e-006       0.389  2.053e-006      -5.688
Hfo_sOFe+        2.220e-007       0.042  2.220e-007      -6.654
Hfo_sOH2+        3.487e-008       0.007  3.487e-008      -7.458
Hfo_sOH          2.383e-008       0.005  2.384e-008      -7.623
Hfo_sOHBa+2      2.587e-009       0.000  2.587e-009      -8.587
Hfo_sO-          3.732e-010       0.000  3.732e-010      -9.428

Hfo           
 1.378e-004  Surface charge, eq

Hfo_w         
 2.110e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.151e-004       0.546  1.151e-004      -3.939
Hfo_wOH          7.867e-005       0.373  7.867e-005      -4.104
Hfo_wOFe+        6.837e-006       0.032  6.837e-006      -5.165
Hfo_wOMn+        5.384e-006       0.026  5.384e-006      -5.269
Hfo_wOCa+        1.955e-006       0.009  1.955e-006      -5.709
Hfo_wOMg+        1.529e-006       0.007  1.529e-006      -5.816
Hfo_wO-          1.232e-006       0.006  1.232e-006      -5.909
Hfo_wOFeOH       2.452e-007       0.001  2.452e-007      -6.610
Hfo_wH2AsO3      1.192e-008       0.000  1.192e-008      -7.924
Hfo_wOHSO4-2     6.458e-011       0.000  6.458e-011     -10.190
Hfo_wSO4-        4.736e-011       0.000  4.736e-011     -10.325
Hfo_wOBa+        2.489e-011       0.000  2.489e-011     -10.604
Hfo_wOHAsO4-3    1.297e-016       0.000  1.297e-016     -15.887
Hfo_wHAsO4-      6.217e-018       0.000  6.217e-018     -17.206
Hfo_wH2AsO4      2.943e-019       0.000  2.943e-019     -18.531

Mno           
-9.729e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.944e-025       0.000  7.944e-025     -24.100
Mno_O3-2         5.175e-026       0.000  5.175e-026     -25.286
Mno_O3Ca         4.929e-026       0.000  4.929e-026     -25.307
Mno_O3HMn+       8.187e-027       0.000  8.187e-027     -26.087
Mno_O3H-         1.337e-027       0.000  1.337e-027     -26.874
Mno_O3Na-        1.096e-027       0.000  1.096e-027     -26.960
Mno_O3Mg         8.242e-028       0.000  8.242e-028     -27.084
Mno_O3HCa+       4.432e-028       0.000  4.432e-028     -27.353
Mno_O3Ba         2.953e-028       0.000  2.953e-028     -27.530
Mno_O3HMg+       5.018e-030       0.000  5.019e-030     -29.299
Mno_O3HBa+       4.749e-030       0.000  4.749e-030     -29.323
Mno_O3HNa        2.642e-030       0.000  2.642e-030     -29.578
Mno_O3H2         2.593e-032       0.000  2.594e-032     -31.586
Mno_O3H3+        1.346e-037       0.000  1.346e-037     -36.871
Mno_O3H3Cl       3.361e-040       0.000  3.361e-040     -39.473

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.190e-007  3.190e-007
Ba               5.432e-007  5.432e-007



C                7.700e-003  7.700e-003
Ca               1.911e-003  1.911e-003
Cl               9.873e-005  9.873e-005
Fe               4.576e-005  4.576e-005
K                1.893e-005  1.893e-005
Mg               8.334e-005  8.333e-005
Mn               3.230e-005  3.230e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.125      Charge balance
                                       pe  =  -4.148      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.329e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.622e-003
                       Total CO2 (mol/kg)  =  5.131e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.384e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.86
                               Iterations  =  40
                                  Total H  = 1.110246e+002
                                  Total O  = 5.551952e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.451e-007  1.334e-007    -6.838    -6.875    -0.037
   H+                    8.092e-008  7.503e-008    -7.092    -7.125    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.190e-007
   AsS(OH)(HS)-          3.184e-007  2.927e-007    -6.497    -6.534    -0.037
   H3AsO3                5.884e-010  5.893e-010    -9.230    -9.230     0.001
   H2AsO3-               6.048e-012  5.560e-012   -11.218   -11.255    -0.037
   As3S4(HS)2-           2.436e-016  2.239e-016   -15.613   -15.650    -0.037
   H4AsO3+               2.383e-017  2.191e-017   -16.623   -16.659    -0.037
   HAsO3-2               2.071e-019  1.479e-019   -18.684   -18.830    -0.146
   AsO3-3                8.388e-028  3.932e-028   -27.076   -27.405    -0.329
As(5)           3.751e-018
   HAsO4-2               2.036e-018  1.454e-018   -17.691   -17.838    -0.146
   H2AsO4-               1.715e-018  1.576e-018   -17.766   -17.802    -0.037
   AsO4-3                9.253e-023  4.337e-023   -22.034   -22.363    -0.329
   H3AsO4                2.357e-023  2.360e-023   -22.628   -22.627     0.001
Ba              5.432e-007
   Ba+2                  5.270e-007  3.763e-007    -6.278    -6.424    -0.146
   BaHCO3+               1.575e-008  1.448e-008    -7.803    -7.839    -0.037
   BaCO3                 4.870e-010  4.877e-010    -9.312    -9.312     0.001
   BaSO4                 2.507e-011  2.511e-011   -10.601   -10.600     0.001
   BaOH+                 1.848e-013  1.699e-013   -12.733   -12.770    -0.037
C(-4)           2.569e-003
   CH4                   2.569e-003  2.573e-003    -2.590    -2.590     0.001
C(4)            5.131e-003
   HCO3-                 4.356e-003  4.014e-003    -2.361    -2.396    -0.036
   CO2                   6.763e-004  6.773e-004    -3.170    -3.169     0.001
   CaHCO3+               7.354e-005  6.760e-005    -4.133    -4.170    -0.037
   MnHCO3+               6.319e-006  5.809e-006    -5.199    -5.236    -0.037
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.480e-006  2.509e-006    -5.458    -5.601    -0.142
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               2.966e-006  2.727e-006    -5.528    -5.564    -0.037
   FeHCO3+               2.719e-006  2.500e-006    -5.566    -5.602    -0.037
   NaHCO3                4.503e-007  4.510e-007    -6.346    -6.346     0.001
   FeCO3                 3.742e-007  3.748e-007    -6.427    -6.426     0.001



   MgCO3                 1.388e-007  1.390e-007    -6.858    -6.857     0.001
   BaHCO3+               1.575e-008  1.448e-008    -7.803    -7.839    -0.037
   NaCO3-                1.015e-008  9.334e-009    -7.993    -8.030    -0.037
   BaCO3                 4.870e-010  4.877e-010    -9.312    -9.312     0.001
Ca              1.911e-003
   Ca+2                  1.832e-003  1.320e-003    -2.737    -2.879    -0.142
   CaHCO3+               7.354e-005  6.760e-005    -4.133    -4.170    -0.037
   CaCO3                 5.542e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.502e-008  3.507e-008    -7.456    -7.455     0.001
   CaOH+                 3.176e-009  2.920e-009    -8.498    -8.535    -0.037
   CaHSO4+               1.677e-014  1.542e-014   -13.775   -13.812    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.066e-005    -4.006    -4.043    -0.037
   MnCl+                 6.523e-009  5.997e-009    -8.186    -8.222    -0.037
   FeCl+                 8.477e-010  7.793e-010    -9.072    -9.108    -0.037
   MnCl2                 2.370e-013  2.373e-013   -12.625   -12.625     0.001
   MnCl3-                6.445e-018  5.925e-018   -17.191   -17.227    -0.037
   FeCl+2                1.620e-025  1.157e-025   -24.790   -24.937    -0.146
   FeCl2+                5.096e-029  4.685e-029   -28.293   -28.329    -0.037
   FeCl3                 4.241e-034  4.247e-034   -33.373   -33.372     0.001
Fe(2)           4.576e-005
   Fe(HS)2               3.360e-005  3.365e-005    -4.474    -4.473     0.001
   Fe+2                  8.721e-006  6.227e-006    -5.059    -5.206    -0.146
   FeHCO3+               2.719e-006  2.500e-006    -5.566    -5.602    -0.037
   FeCO3                 3.742e-007  3.748e-007    -6.427    -6.426     0.001
   Fe(HS)3-              3.104e-007  2.854e-007    -6.508    -6.545    -0.037
   FeOH+                 2.855e-008  2.624e-008    -7.544    -7.581    -0.037
   FeCl+                 8.477e-010  7.793e-010    -9.072    -9.108    -0.037
   FeSO4                 1.472e-010  1.474e-010    -9.832    -9.831     0.001
   Fe(OH)2               2.972e-012  2.976e-012   -11.527   -11.526     0.001
   Fe(OH)3-              1.603e-015  1.473e-015   -14.795   -14.832    -0.037
   FeHSO4+               7.910e-017  7.271e-017   -16.102   -16.138    -0.037
Fe(3)           4.532e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.745e-014  1.604e-014   -13.758   -13.795    -0.037
   Fe(OH)4-              3.641e-016  3.347e-016   -15.439   -15.475    -0.037
   FeOH+2                5.091e-018  3.636e-018   -17.293   -17.439    -0.146
   Fe+3                  9.015e-023  4.226e-023   -22.045   -22.374    -0.329
   FeCl+2                1.620e-025  1.157e-025   -24.790   -24.937    -0.146
   FeSO4+                6.710e-026  6.168e-026   -25.173   -25.210    -0.037
   FeCl2+                5.096e-029  4.685e-029   -28.293   -28.329    -0.037
   Fe(SO4)2-             1.954e-031  1.796e-031   -30.709   -30.746    -0.037
   FeHSO4+2              1.736e-032  1.239e-032   -31.761   -31.907    -0.146
   Fe2(OH)2+4            1.368e-033  3.557e-034   -32.864   -33.449    -0.585
   FeCl3                 4.241e-034  4.247e-034   -33.373   -33.372     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -44.010   -44.924    -0.914
H(0)            1.577e-009
   H2                    7.883e-010  7.894e-010    -9.103    -9.103     0.001
K               1.893e-005
   K+                    1.893e-005  1.738e-005    -4.723    -4.760    -0.037
   KSO4-                 1.768e-011  1.626e-011   -10.752   -10.789    -0.037
Mg              8.334e-005
   Mg+2                  8.023e-005  5.806e-005    -4.096    -4.236    -0.140
   MgHCO3+               2.966e-006  2.727e-006    -5.528    -5.564    -0.037
   MgCO3                 1.388e-007  1.390e-007    -6.858    -6.857     0.001
   MgOH+                 3.056e-009  2.809e-009    -8.515    -8.551    -0.037
   MgSO4                 1.809e-009  1.812e-009    -8.742    -8.742     0.001
Mn(2)           3.230e-005
   Mn+2                  2.274e-005  1.624e-005    -4.643    -4.789    -0.146
   MnHCO3+               6.319e-006  5.809e-006    -5.199    -5.236    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.523e-009  5.997e-009    -8.186    -8.222    -0.037
   MnOH+                 6.050e-009  5.561e-009    -8.218    -8.255    -0.037
   MnSO4                 3.838e-010  3.844e-010    -9.416    -9.415     0.001
   MnCl2                 2.370e-013  2.373e-013   -12.625   -12.625     0.001
   MnCl3-                6.445e-018  5.925e-018   -17.191   -17.227    -0.037
   Mn(OH)3-              6.624e-019  6.089e-019   -18.179   -18.215    -0.037



Mn(3)           7.607e-035
   Mn+3                  7.607e-035  3.565e-035   -34.119   -34.448    -0.329
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.679   -82.825    -0.146
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.321   -96.358    -0.037
Na              2.176e-004
   Na+                   2.172e-004  1.998e-004    -3.663    -3.699    -0.036
   NaHCO3                4.503e-007  4.510e-007    -6.346    -6.346     0.001
   NaCO3-                1.015e-008  9.334e-009    -7.993    -8.030    -0.037
   NaSO4-                1.450e-010  1.333e-010    -9.839    -9.875    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.175   -74.175     0.001
S(-2)           2.082e-004
   HS-                   8.471e-005  7.787e-005    -4.072    -4.109    -0.037
   H2S                   5.101e-005  5.109e-005    -4.292    -4.292     0.001
   Fe(HS)2               3.360e-005  3.365e-005    -4.474    -4.473     0.001
   S5-2                  3.504e-007  2.637e-007    -6.455    -6.579    -0.123
   AsS(OH)(HS)-          3.184e-007  2.927e-007    -6.497    -6.534    -0.037
   Fe(HS)3-              3.104e-007  2.854e-007    -6.508    -6.545    -0.037
   S4-2                  2.068e-007  1.539e-007    -6.684    -6.813    -0.129
   S6-2                  1.794e-007  1.365e-007    -6.746    -6.865    -0.119
   S-2                   1.755e-010  1.253e-010    -9.756    -9.902    -0.146
   S3-2                  7.382e-011  5.421e-011   -10.132   -10.266    -0.134
   S2-2                  4.233e-012  3.077e-012   -11.373   -11.512    -0.139
   As3S4(HS)2-           2.436e-016  2.239e-016   -15.613   -15.650    -0.037
S(6)            2.228e-007
   SO4-2                 1.853e-007  1.331e-007    -6.732    -6.876    -0.144
   CaSO4                 3.502e-008  3.507e-008    -7.456    -7.455     0.001
   MgSO4                 1.809e-009  1.812e-009    -8.742    -8.742     0.001
   MnSO4                 3.838e-010  3.844e-010    -9.416    -9.415     0.001
   FeSO4                 1.472e-010  1.474e-010    -9.832    -9.831     0.001
   NaSO4-                1.450e-010  1.333e-010    -9.839    -9.875    -0.037
   BaSO4                 2.507e-011  2.511e-011   -10.601   -10.600     0.001
   KSO4-                 1.768e-011  1.626e-011   -10.752   -10.789    -0.037
   HSO4-                 1.056e-012  9.712e-013   -11.976   -12.013    -0.037
   CaHSO4+               1.677e-014  1.542e-014   -13.775   -13.812    -0.037
   FeHSO4+               7.910e-017  7.271e-017   -16.102   -16.138    -0.037
   FeSO4+                6.710e-026  6.168e-026   -25.173   -25.210    -0.037
   Fe(SO4)2-             1.954e-031  1.796e-031   -30.709   -30.746    -0.037
   FeHSO4+2              1.736e-032  1.239e-032   -31.761   -31.907    -0.146

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.39   -9.76   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.08  -18.46   -1.38  As2O3
Artinite         -9.42    0.18    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.48  -45.25    8.23  As2O5
As2S3(am)        -7.26  -52.16  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.89  -64.00  -50.11  Ba3(AsO4)2
Barite           -3.33  -13.30   -9.97  BaSO4
Birnessite      -28.19   15.41   43.60  MnO2
Bixbyite        -25.54  -26.15   -0.61  Mn2O3
Brucite          -6.83   10.01   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.46  -53.36  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.27   -2.59   -2.86  CH4
Claudetite      -17.12  -18.46   -1.34  As2O3
CO2(g)           -1.70   -3.17   -1.47  CO2
Dolomite         -1.23  -18.32  -17.09  CaMg(CO3)2
Dolomite(d)      -1.78  -18.32  -16.54  CaMg(CO3)2
Epsomite         -8.97  -11.11   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.31   -4.35   -3.04  Fe(OH)2.7Cl0.3



Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.19   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.15  -37.89  -45.03  Fe3S4
Gypsum           -5.17   -9.76   -4.58  CaSO4:2H2O
H2(g)            -5.95   -9.10   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.70   34.33   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.02  -37.99  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.57  -29.33   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.50  -43.33   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.68  -42.89   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.55  -41.83   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.86  -45.25   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.19   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.81   -9.84   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.90   12.44   25.34  MnOOH
Melanterite      -9.87  -12.08   -2.21  FeSO4:7H2O
Mirabilite      -13.16  -14.28   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.39  -59.09  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.59  -12.88    2.71  MnCl2:4H2O
MnS(Green)       -5.57   -1.77    3.80  MnS
MnSO4           -14.33  -11.67    2.67  MnSO4
Nahcolite        -5.55   -6.10   -0.55  NaHCO3
Natron          -11.69  -13.00   -1.31  Na2CO3:10H2O
Nesquehonite     -4.22   -9.84   -5.62  MgCO3:3H2O
Nsutite         -27.15   15.41   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.86  -52.16  -46.30  As2S3
Portlandite     -11.43   11.37   22.80  Ca(OH)2
Pyrite           11.01   -7.47  -18.48  FeS2
Pyrochroite      -5.74    9.46   15.20  Mn(OH)2
Pyrolusite      -25.97   15.41   41.38  MnO2
Realgar          -3.50  -23.44  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.49  -44.74  -20.25  FeAsO4:2H2O
Siderite          0.08  -10.81  -10.89  FeCO3
Siderite(d)(3)   -0.36  -10.81  -10.45  FeCO3
Sulfur           -3.17  -18.20  -15.03  S
Thenardite      -14.10  -14.27   -0.18  Na2SO4
Thermonatrite   -13.12  -13.00    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.46  -12.02   -8.56  BaCO3

Reaction step 30.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.21   15.39   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.819e-002 -1.809e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.055e-002 -5.419e-005
Manganite          -12.93   12.41   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.279e-004  4.279e-004
Siderite(d)(3)      -0.33  -10.78  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.47  -12.04   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.398e-004  Surface charge, eq

Hfo_s         
 5.273e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      2.982e-006       0.566  2.982e-006      -5.525
Hfo_sOMn+        1.998e-006       0.379  1.998e-006      -5.699
Hfo_sOFe+        2.296e-007       0.044  2.296e-007      -6.639
Hfo_sOH2+        3.619e-008       0.007  3.619e-008      -7.441
Hfo_sOH          2.371e-008       0.004  2.371e-008      -7.625
Hfo_sOHBa+2      2.563e-009       0.000  2.563e-009      -8.591
Hfo_sO-          3.558e-010       0.000  3.558e-010      -9.449

Hfo           
 1.398e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.173e-004       0.556  1.173e-004      -3.931
Hfo_wOH          7.684e-005       0.364  7.684e-005      -4.114
Hfo_wOFe+        6.945e-006       0.033  6.945e-006      -5.158
Hfo_wOMn+        5.145e-006       0.024  5.145e-006      -5.289
Hfo_wOCa+        1.869e-006       0.009  1.869e-006      -5.728
Hfo_wOMg+        1.428e-006       0.007  1.428e-006      -5.845
Hfo_wO-          1.153e-006       0.005  1.153e-006      -5.938
Hfo_wOFeOH       2.387e-007       0.001  2.387e-007      -6.622
Hfo_wH2AsO3      1.179e-008       0.000  1.179e-008      -7.928
Hfo_wOHSO4-2     6.035e-011       0.000  6.035e-011     -10.219
Hfo_wSO4-        4.618e-011       0.000  4.618e-011     -10.336
Hfo_wOBa+        2.321e-011       0.000  2.321e-011     -10.634
Hfo_wOHAsO4-3    1.137e-016       0.000  1.137e-016     -15.944
Hfo_wHAsO4-      5.933e-018       0.000  5.934e-018     -17.227
Hfo_wH2AsO4      2.931e-019       0.000  2.931e-019     -18.533

Mno           
-6.938e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         5.813e-025       0.000  5.813e-025     -24.236
Mno_O3-2         3.710e-026       0.000  3.710e-026     -25.431
Mno_O3Ca         3.607e-026       0.000  3.607e-026     -25.443
Mno_O3HMn+       6.251e-027       0.000  6.251e-027     -26.204
Mno_O3H-         9.999e-028       0.000  9.999e-028     -27.000
Mno_O3Na-        7.850e-028       0.000  7.850e-028     -27.105
Mno_O3Mg         5.893e-028       0.000  5.893e-028     -27.230
Mno_O3HCa+       3.384e-028       0.000  3.384e-028     -27.471
Mno_O3Ba         2.109e-028       0.000  2.109e-028     -27.676
Mno_O3HMg+       3.744e-030       0.000  3.744e-030     -29.427
Mno_O3HBa+       3.538e-030       0.000  3.539e-030     -29.451
Mno_O3HNa        1.974e-030       0.000  1.974e-030     -29.705
Mno_O3H2         2.024e-032       0.000  2.024e-032     -31.694
Mno_O3H3+        1.096e-037       0.000  1.096e-037     -36.960
Mno_O3H3Cl       2.735e-040       0.000  2.735e-040     -39.563

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.192e-007  3.191e-007
Ba               5.433e-007  5.433e-007
C                7.948e-003  7.948e-003
Ca               1.959e-003  1.959e-003
Cl               9.873e-005  9.873e-005
Fe               4.774e-005  4.774e-005
K                1.893e-005  1.893e-005
Mg               8.344e-005  8.344e-005
Mn               3.313e-005  3.313e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.106      Charge balance
                                       pe  =  -4.129      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.470e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.725e-003
                       Total CO2 (mol/kg)  =  5.279e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.404e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.80
                               Iterations  =  34
                                  Total H  = 1.110250e+002
                                  Total O  = 5.551987e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.392e-007  1.279e-007    -6.856    -6.893    -0.037
   H+                    8.449e-008  7.829e-008    -7.073    -7.106    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.192e-007
   AsS(OH)(HS)-          3.186e-007  2.926e-007    -6.497    -6.534    -0.037
   H3AsO3                5.960e-010  5.969e-010    -9.225    -9.224     0.001
   H2AsO3-               5.877e-012  5.398e-012   -11.231   -11.268    -0.037
   As3S4(HS)2-           2.650e-016  2.434e-016   -15.577   -15.614    -0.037
   H4AsO3+               2.521e-017  2.315e-017   -16.598   -16.635    -0.037
   HAsO3-2               1.933e-019  1.376e-019   -18.714   -18.861    -0.148
   AsO3-3                7.537e-028  3.506e-028   -27.123   -27.455    -0.332
As(5)           3.590e-018
   HAsO4-2               1.913e-018  1.361e-018   -17.718   -17.866    -0.148
   H2AsO4-               1.677e-018  1.541e-018   -17.775   -17.812    -0.037



   AsO4-3                8.368e-023  3.893e-023   -22.077   -22.410    -0.332
   H3AsO4                2.403e-023  2.406e-023   -22.619   -22.619     0.001
Ba              5.433e-007
   Ba+2                  5.267e-007  3.749e-007    -6.278    -6.426    -0.148
   BaHCO3+               1.605e-008  1.474e-008    -7.795    -7.831    -0.037
   BaCO3                 4.752e-010  4.759e-010    -9.323    -9.322     0.001
   BaSO4                 2.389e-011  2.393e-011   -10.622   -10.621     0.001
   BaOH+                 1.766e-013  1.622e-013   -12.753   -12.790    -0.037
C(-4)           2.669e-003
   CH4                   2.669e-003  2.673e-003    -2.574    -2.573     0.001
C(4)            5.279e-003
   HCO3-                 4.456e-003  4.103e-003    -2.351    -2.387    -0.036
   CO2                   7.212e-004  7.222e-004    -3.142    -3.141     0.001
   CaHCO3+               7.679e-005  7.053e-005    -4.115    -4.152    -0.037
   MnHCO3+               6.599e-006  6.061e-006    -5.181    -5.217    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.419e-006  2.458e-006    -5.466    -5.609    -0.143
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.027e-006  2.780e-006    -5.519    -5.556    -0.037
   FeHCO3+               3.018e-006  2.772e-006    -5.520    -5.557    -0.037
   NaHCO3                4.598e-007  4.605e-007    -6.337    -6.337     0.001
   FeCO3                 3.978e-007  3.984e-007    -6.400    -6.400     0.001
   MgCO3                 1.356e-007  1.358e-007    -6.868    -6.867     0.001
   BaHCO3+               1.605e-008  1.474e-008    -7.795    -7.831    -0.037
   NaCO3-                9.946e-009  9.135e-009    -8.002    -8.039    -0.037
   BaCO3                 4.752e-010  4.759e-010    -9.323    -9.322     0.001
Ca              1.959e-003
   Ca+2                  1.876e-003  1.348e-003    -2.727    -2.870    -0.144
   CaHCO3+               7.679e-005  7.053e-005    -4.115    -4.152    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.420e-008  3.426e-008    -7.466    -7.465     0.001
   CaOH+                 3.110e-009  2.857e-009    -8.507    -8.544    -0.037
   CaHSO4+               1.711e-014  1.571e-014   -13.767   -13.804    -0.037
Cl              9.873e-005
   Cl-                   9.872e-005  9.058e-005    -4.006    -4.043    -0.037
   MnCl+                 6.659e-009  6.116e-009    -8.177    -8.213    -0.037
   FeCl+                 9.198e-010  8.449e-010    -9.036    -9.073    -0.037
   MnCl2                 2.415e-013  2.418e-013   -12.617   -12.616     0.001
   MnCl3-                6.568e-018  6.033e-018   -17.183   -17.219    -0.037
   FeCl+2                1.845e-025  1.313e-025   -24.734   -24.882    -0.148
   FeCl2+                5.783e-029  5.312e-029   -28.238   -28.275    -0.037
   FeCl3                 4.804e-034  4.811e-034   -33.318   -33.318     0.001
Fe(2)           4.774e-005
   Fe(HS)2               3.449e-005  3.454e-005    -4.462    -4.462     0.001
   Fe+2                  9.495e-006  6.757e-006    -5.023    -5.170    -0.148
   FeHCO3+               3.018e-006  2.772e-006    -5.520    -5.557    -0.037
   FeCO3                 3.978e-007  3.984e-007    -6.400    -6.400     0.001
   Fe(HS)3-              3.101e-007  2.848e-007    -6.509    -6.545    -0.037
   FeOH+                 2.971e-008  2.729e-008    -7.527    -7.564    -0.037
   FeCl+                 9.198e-010  8.449e-010    -9.036    -9.073    -0.037
   FeSO4                 1.528e-010  1.531e-010    -9.816    -9.815     0.001
   Fe(OH)2               2.962e-012  2.966e-012   -11.528   -11.528     0.001
   Fe(OH)3-              1.532e-015  1.408e-015   -14.815   -14.852    -0.037
   FeHSO4+               8.575e-017  7.876e-017   -16.067   -16.104    -0.037
Fe(3)           4.607e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.822e-014  1.674e-014   -13.739   -13.776    -0.037
   Fe(OH)4-              3.492e-016  3.207e-016   -15.457   -15.494    -0.037
   FeOH+2                5.561e-018  3.958e-018   -17.255   -17.403    -0.148
   Fe+3                  1.032e-022  4.800e-023   -21.986   -22.319    -0.332
   FeCl+2                1.845e-025  1.313e-025   -24.734   -24.882    -0.148
   FeSO4+                7.298e-026  6.703e-026   -25.137   -25.174    -0.037
   FeCl2+                5.783e-029  5.312e-029   -28.238   -28.275    -0.037
   Fe(SO4)2-             2.034e-031  1.868e-031   -30.692   -30.729    -0.037
   FeHSO4+2              1.975e-032  1.405e-032   -31.705   -31.852    -0.148
   Fe2(OH)2+4            1.643e-033  4.216e-034   -32.784   -33.375    -0.591
   FeCl3                 4.804e-034  4.811e-034   -33.318   -33.318     0.001



   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.908   -44.831    -0.923
H(0)            1.566e-009
   H2                    7.831e-010  7.843e-010    -9.106    -9.106     0.001
K               1.893e-005
   K+                    1.893e-005  1.736e-005    -4.723    -4.760    -0.037
   KSO4-                 1.692e-011  1.554e-011   -10.772   -10.809    -0.037
Mg              8.344e-005
   Mg+2                  8.027e-005  5.791e-005    -4.095    -4.237    -0.142
   MgHCO3+               3.027e-006  2.780e-006    -5.519    -5.556    -0.037
   MgCO3                 1.356e-007  1.358e-007    -6.868    -6.867     0.001
   MgOH+                 2.924e-009  2.685e-009    -8.534    -8.571    -0.037
   MgSO4                 1.727e-009  1.729e-009    -8.763    -8.762     0.001
Mn(2)           3.313e-005
   Mn+2                  2.329e-005  1.658e-005    -4.633    -4.781    -0.148
   MnHCO3+               6.599e-006  6.061e-006    -5.181    -5.217    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.659e-009  6.116e-009    -8.177    -8.213    -0.037
   MnOH+                 5.924e-009  5.442e-009    -8.227    -8.264    -0.037
   MnSO4                 3.749e-010  3.755e-010    -9.426    -9.425     0.001
   MnCl2                 2.415e-013  2.418e-013   -12.617   -12.616     0.001
   MnCl3-                6.568e-018  6.033e-018   -17.183   -17.219    -0.037
   Mn(OH)3-              5.958e-019  5.473e-019   -18.225   -18.262    -0.037
Mn(3)           8.190e-035
   Mn+3                  8.190e-035  3.810e-035   -34.087   -34.419    -0.332
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.737   -82.885    -0.148
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.360   -96.397    -0.037
Na              2.176e-004
   Na+                   2.172e-004  1.996e-004    -3.663    -3.700    -0.037
   NaHCO3                4.598e-007  4.605e-007    -6.337    -6.337     0.001
   NaCO3-                9.946e-009  9.135e-009    -8.002    -8.039    -0.037
   NaSO4-                1.387e-010  1.274e-010    -9.858    -9.895    -0.037
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.170   -74.169     0.001
S(-2)           2.082e-004
   HS-                   8.245e-005  7.573e-005    -4.084    -4.121    -0.037
   H2S                   5.176e-005  5.184e-005    -4.286    -4.285     0.001
   Fe(HS)2               3.449e-005  3.454e-005    -4.462    -4.462     0.001
   S5-2                  3.273e-007  2.458e-007    -6.485    -6.609    -0.124
   AsS(OH)(HS)-          3.186e-007  2.926e-007    -6.497    -6.534    -0.037
   Fe(HS)3-              3.101e-007  2.848e-007    -6.509    -6.545    -0.037
   S4-2                  1.933e-007  1.434e-007    -6.714    -6.843    -0.130
   S6-2                  1.676e-007  1.272e-007    -6.776    -6.895    -0.120
   S-2                   1.642e-010  1.168e-010    -9.785    -9.932    -0.148
   S3-2                  6.900e-011  5.053e-011   -10.161   -10.296    -0.135
   S2-2                  3.958e-012  2.868e-012   -11.403   -11.542    -0.140
   As3S4(HS)2-           2.650e-016  2.434e-016   -15.577   -15.614    -0.037
S(6)            2.145e-007
   SO4-2                 1.779e-007  1.274e-007    -6.750    -6.895    -0.145
   CaSO4                 3.420e-008  3.426e-008    -7.466    -7.465     0.001
   MgSO4                 1.727e-009  1.729e-009    -8.763    -8.762     0.001
   MnSO4                 3.749e-010  3.755e-010    -9.426    -9.425     0.001
   FeSO4                 1.528e-010  1.531e-010    -9.816    -9.815     0.001
   NaSO4-                1.387e-010  1.274e-010    -9.858    -9.895    -0.037
   BaSO4                 2.389e-011  2.393e-011   -10.622   -10.621     0.001
   KSO4-                 1.692e-011  1.554e-011   -10.772   -10.809    -0.037
   HSO4-                 1.056e-012  9.695e-013   -11.977   -12.013    -0.037
   CaHSO4+               1.711e-014  1.571e-014   -13.767   -13.804    -0.037
   FeHSO4+               8.575e-017  7.876e-017   -16.067   -16.104    -0.037
   FeSO4+                7.298e-026  6.703e-026   -25.137   -25.174    -0.037
   Fe(SO4)2-             2.034e-031  1.868e-031   -30.692   -30.729    -0.037
   FeHSO4+2              1.975e-032  1.405e-032   -31.705   -31.852    -0.148

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.40   -9.77   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.07  -18.45   -1.38  As2O3
Artinite         -9.47    0.13    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.47  -45.24    8.23  As2O5
As2S3(am)        -7.23  -52.13  -44.90  As2S3
As_native        -5.63  -18.16  -12.53  As
Ba3(AsO4)2      -13.99  -64.10  -50.11  Ba3(AsO4)2
Barite           -3.35  -13.32   -9.97  BaSO4
Birnessite      -28.21   15.39   43.60  MnO2
Bixbyite        -25.59  -26.20   -0.61  Mn2O3
Brucite          -6.86    9.98   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.53  -53.43  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.29   -2.57   -2.86  CH4
Claudetite      -17.11  -18.45   -1.34  As2O3
CO2(g)           -1.67   -3.14   -1.47  CO2
Dolomite         -1.24  -18.33  -17.09  CaMg(CO3)2
Dolomite(d)      -1.79  -18.33  -16.54  CaMg(CO3)2
Epsomite         -8.99  -11.13   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.17  -37.87  -45.03  Fe3S4
Gypsum           -5.18   -9.77   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.29   -4.29   -1.00  H2S
Halite           -9.32   -7.74    1.58  NaCl
Hausmannite     -26.78   34.25   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.05  -38.02  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.65  -29.41   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.48  -43.31   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.66  -42.87   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.53  -41.81   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.83  -45.22   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.46   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.82   -9.85   -8.03  MgCO3
Magnetite         3.31    7.04    3.74  Fe3O4
Manganite       -12.93   12.41   25.34  MnOOH
Melanterite      -9.86  -12.07   -2.21  FeSO4:7H2O
Mirabilite      -13.18  -14.30   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.45  -59.16  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.58  -12.87    2.71  MnCl2:4H2O
MnS(Green)       -5.59   -1.79    3.80  MnS
MnSO4           -14.34  -11.68    2.67  MnSO4
Nahcolite        -5.54   -6.09   -0.55  NaHCO3
Natron          -11.70  -13.01   -1.31  Na2CO3:10H2O
Nesquehonite     -4.23   -9.85   -5.62  MgCO3:3H2O
Nsutite         -27.18   15.39   42.56  MnO2
O2(g)           -71.28  -74.17   -2.89  O2
Orpiment         -5.83  -52.13  -46.30  As2S3
Portlandite     -11.46   11.34   22.80  Ca(OH)2
Pyrite           11.02   -7.46  -18.48  FeS2
Pyrochroite      -5.77    9.43   15.20  Mn(OH)2
Pyrolusite      -25.99   15.39   41.38  MnO2
Realgar          -3.48  -23.43  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.48  -44.73  -20.25  FeAsO4:2H2O
Siderite          0.11  -10.78  -10.89  FeCO3



Siderite(d)(3)   -0.33  -10.78  -10.45  FeCO3
Sulfur           -3.16  -18.19  -15.03  S
Thenardite      -14.12  -14.29   -0.18  Na2SO4
Thermonatrite   -13.13  -13.01    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.47  -12.04   -8.56  BaCO3

Reaction step 31.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

WARNING: Maximum iterations exceeded, 1000

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying diagonal scaling ...

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.24   15.36   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.814e-002 -1.856e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.628e-005
Manganite          -12.96   12.38   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.273e-004  4.273e-004
Siderite(d)(3)      -0.30  -10.75  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.48  -12.05   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.417e-004  Surface charge, eq

Hfo_s         
 5.272e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.025e-006       0.574  3.025e-006      -5.519
Hfo_sOMn+        1.946e-006       0.369  1.946e-006      -5.711
Hfo_sOFe+        2.371e-007       0.045  2.371e-007      -6.625
Hfo_sOH2+        3.748e-008       0.007  3.748e-008      -7.426



Hfo_sOH          2.357e-008       0.004  2.358e-008      -7.628
Hfo_sOHBa+2      2.539e-009       0.000  2.539e-009      -8.595
Hfo_sO-          3.397e-010       0.000  3.397e-010      -9.469

Hfo           
 1.417e-004  Surface charge, eq

Hfo_w         
 2.109e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.194e-004       0.566  1.194e-004      -3.923
Hfo_wOH          7.508e-005       0.356  7.508e-005      -4.124
Hfo_wOFe+        7.046e-006       0.033  7.046e-006      -5.152
Hfo_wOMn+        4.923e-006       0.023  4.923e-006      -5.308
Hfo_wOCa+        1.788e-006       0.008  1.788e-006      -5.748
Hfo_wOMg+        1.336e-006       0.006  1.336e-006      -5.874
Hfo_wO-          1.082e-006       0.005  1.082e-006      -5.966
Hfo_wOFeOH       2.325e-007       0.001  2.325e-007      -6.633
Hfo_wH2AsO3      1.167e-008       0.000  1.167e-008      -7.933
Hfo_wOHSO4-2     5.649e-011       0.000  5.649e-011     -10.248
Hfo_wSO4-        4.502e-011       0.000  4.502e-011     -10.347
Hfo_wOBa+        2.170e-011       0.000  2.170e-011     -10.664
Hfo_wOHAsO4-3    1.003e-016       0.000  1.003e-016     -15.999
Hfo_wHAsO4-      5.676e-018       0.000  5.676e-018     -17.246
Hfo_wH2AsO4      2.920e-019       0.000  2.920e-019     -18.535

Mno           
-8.652e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.434e-025       0.000  7.434e-025     -24.129
Mno_O3-2         4.651e-026       0.000  4.651e-026     -25.332
Mno_O3Ca         4.613e-026       0.000  4.613e-026     -25.336
Mno_O3HMn+       8.326e-027       0.000  8.326e-027     -26.080
Mno_O3H-         1.306e-027       0.000  1.306e-027     -26.884
Mno_O3Na-        9.833e-028       0.000  9.834e-028     -27.007
Mno_O3Mg         7.370e-028       0.000  7.370e-028     -27.133
Mno_O3HCa+       4.507e-028       0.000  4.507e-028     -27.346
Mno_O3Ba         2.634e-028       0.000  2.634e-028     -27.579
Mno_O3HMg+       4.876e-030       0.000  4.877e-030     -29.312
Mno_O3HBa+       4.603e-030       0.000  4.603e-030     -29.337
Mno_O3HNa        2.576e-030       0.000  2.576e-030     -29.589
Mno_O3H2         2.753e-032       0.000  2.753e-032     -31.560
Mno_O3H3+        1.553e-037       0.000  1.553e-037     -36.809
Mno_O3H3Cl       3.870e-040       0.000  3.871e-040     -39.412

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.193e-007  3.193e-007
Ba               5.433e-007  5.433e-007
C                8.196e-003  8.195e-003
Ca               2.006e-003  2.005e-003
Cl               9.873e-005  9.873e-005
Fe               4.972e-005  4.972e-005
K                1.893e-005  1.893e-005
Mg               8.353e-005  8.353e-005
Mn               3.396e-005  3.396e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   7.089      Charge balance
                                       pe  =  -4.110      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.609e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.826e-003
                       Total CO2 (mol/kg)  =  5.427e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.423e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.74
                               Iterations  =  44
                                  Total H  = 1.110254e+002
                                  Total O  = 5.552022e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.338e-007  1.227e-007    -6.874    -6.911    -0.037
   H+                    8.806e-008  8.154e-008    -7.055    -7.089    -0.033
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.193e-007
   AsS(OH)(HS)-          3.187e-007  2.924e-007    -6.497    -6.534    -0.037
   H3AsO3                6.039e-010  6.048e-010    -9.219    -9.218     0.001
   H2AsO3-               5.722e-012  5.251e-012   -11.242   -11.280    -0.037
   As3S4(HS)2-           2.874e-016  2.637e-016   -15.542   -15.579    -0.037
   H4AsO3+               2.662e-017  2.443e-017   -16.575   -16.612    -0.037
   HAsO3-2               1.811e-019  1.285e-019   -18.742   -18.891    -0.149
   AsO3-3                6.808e-028  3.144e-028   -27.167   -27.502    -0.336
As(5)           3.447e-018
   HAsO4-2               1.804e-018  1.279e-018   -17.744   -17.893    -0.149
   H2AsO4-               1.643e-018  1.508e-018   -17.784   -17.822    -0.037
   AsO4-3                7.607e-023  3.513e-023   -22.119   -22.454    -0.336
   H3AsO4                2.450e-023  2.453e-023   -22.611   -22.610     0.001
Ba              5.433e-007
   Ba+2                  5.265e-007  3.735e-007    -6.279    -6.428    -0.149
   BaHCO3+               1.634e-008  1.500e-008    -7.787    -7.824    -0.037
   BaCO3                 4.642e-010  4.649e-010    -9.333    -9.333     0.001
   BaSO4                 2.280e-011  2.284e-011   -10.642   -10.641     0.001
   BaOH+                 1.691e-013  1.552e-013   -12.772   -12.809    -0.037
C(-4)           2.769e-003
   CH4                   2.769e-003  2.773e-003    -2.558    -2.557     0.001
C(4)            5.427e-003
   HCO3-                 4.553e-003  4.189e-003    -2.342    -2.378    -0.036
   CO2                   7.670e-004  7.682e-004    -3.115    -3.115     0.001
   CaHCO3+               8.005e-005  7.346e-005    -4.097    -4.134    -0.037
   MnHCO3+               6.879e-006  6.313e-006    -5.162    -5.200    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CO3-2                 3.363e-006  2.409e-006    -5.473    -5.618    -0.145
   FeHCO3+               3.336e-006  3.061e-006    -5.477    -5.514    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.085e-006  2.832e-006    -5.511    -5.548    -0.037
   NaHCO3                4.692e-007  4.699e-007    -6.329    -6.328     0.001
   FeCO3                 4.217e-007  4.224e-007    -6.375    -6.374     0.001
   MgCO3                 1.326e-007  1.328e-007    -6.877    -6.877     0.001
   BaHCO3+               1.634e-008  1.500e-008    -7.787    -7.824    -0.037
   NaCO3-                9.751e-009  8.949e-009    -8.011    -8.048    -0.037
   BaCO3                 4.642e-010  4.649e-010    -9.333    -9.333     0.001
Ca              2.006e-003
   Ca+2                  1.920e-003  1.375e-003    -2.717    -2.862    -0.145
   CaHCO3+               8.005e-005  7.346e-005    -4.097    -4.134    -0.037
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.342e-008  3.347e-008    -7.476    -7.475     0.001
   CaOH+                 3.048e-009  2.798e-009    -8.516    -8.553    -0.037
   CaHSO4+               1.742e-014  1.599e-014   -13.759   -13.796    -0.037



Cl              9.873e-005
   Cl-                   9.872e-005  9.050e-005    -4.006    -4.043    -0.038
   MnCl+                 6.792e-009  6.233e-009    -8.168    -8.205    -0.037
   FeCl+                 9.947e-010  9.129e-010    -9.002    -9.040    -0.037
   MnCl2                 2.459e-013  2.463e-013   -12.609   -12.609     0.001
   MnCl3-                6.688e-018  6.138e-018   -17.175   -17.212    -0.037
   FeCl+2                2.090e-025  1.482e-025   -24.680   -24.829    -0.149
   FeCl2+                6.529e-029  5.992e-029   -28.185   -28.222    -0.037
   FeCl3                 5.414e-034  5.423e-034   -33.266   -33.266     0.001
Fe(2)           4.972e-005
   Fe(HS)2               3.532e-005  3.537e-005    -4.452    -4.451     0.001
   Fe+2                  1.030e-005  7.308e-006    -4.987    -5.136    -0.149
   FeHCO3+               3.336e-006  3.061e-006    -5.477    -5.514    -0.037
   FeCO3                 4.217e-007  4.224e-007    -6.375    -6.374     0.001
   Fe(HS)3-              3.093e-007  2.839e-007    -6.510    -6.547    -0.037
   FeOH+                 3.088e-008  2.834e-008    -7.510    -7.548    -0.037
   FeCl+                 9.947e-010  9.129e-010    -9.002    -9.040    -0.037
   FeSO4                 1.583e-010  1.586e-010    -9.800    -9.800     0.001
   Fe(OH)2               2.953e-012  2.957e-012   -11.530   -11.529     0.001
   Fe(OH)3-              1.468e-015  1.347e-015   -14.833   -14.871    -0.037
   FeHSO4+               9.260e-017  8.498e-017   -16.033   -16.071    -0.037
Fe(3)           4.683e-014
   Fe(OH)3               2.750e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.900e-014  1.743e-014   -13.721   -13.759    -0.037
   Fe(OH)4-              3.355e-016  3.079e-016   -15.474   -15.512    -0.037
   FeOH+2                6.053e-018  4.294e-018   -17.218   -17.367    -0.149
   Fe+3                  1.174e-022  5.423e-023   -21.930   -22.266    -0.336
   FeCl+2                2.090e-025  1.482e-025   -24.680   -24.829    -0.149
   FeSO4+                7.906e-026  7.256e-026   -25.102   -25.139    -0.037
   FeCl2+                6.529e-029  5.992e-029   -28.185   -28.222    -0.037
   Fe(SO4)2-             2.111e-031  1.937e-031   -30.676   -30.713    -0.037
   FeHSO4+2              2.233e-032  1.584e-032   -31.651   -31.800    -0.149
   Fe2(OH)2+4            1.960e-033  4.962e-034   -32.708   -33.304    -0.597
   FeCl3                 5.414e-034  5.423e-034   -33.266   -33.266     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.811   -44.743    -0.932
H(0)            1.556e-009
   H2                    7.782e-010  7.794e-010    -9.109    -9.108     0.001
K               1.893e-005
   K+                    1.893e-005  1.735e-005    -4.723    -4.761    -0.038
   KSO4-                 1.621e-011  1.487e-011   -10.790   -10.828    -0.037
Mg              8.353e-005
   Mg+2                  8.031e-005  5.776e-005    -4.095    -4.238    -0.143
   MgHCO3+               3.085e-006  2.832e-006    -5.511    -5.548    -0.037
   MgCO3                 1.326e-007  1.328e-007    -6.877    -6.877     0.001
   MgOH+                 2.802e-009  2.572e-009    -8.553    -8.590    -0.037
   MgSO4                 1.650e-009  1.652e-009    -8.783    -8.782     0.001
Mn(2)           3.396e-005
   Mn+2                  2.383e-005  1.691e-005    -4.623    -4.772    -0.149
   MnHCO3+               6.879e-006  6.313e-006    -5.162    -5.200    -0.037
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.792e-009  6.233e-009    -8.168    -8.205    -0.037
   MnOH+                 5.806e-009  5.329e-009    -8.236    -8.273    -0.037
   MnSO4                 3.663e-010  3.669e-010    -9.436    -9.436     0.001
   MnCl2                 2.459e-013  2.463e-013   -12.609   -12.609     0.001
   MnCl3-                6.688e-018  6.138e-018   -17.175   -17.212    -0.037
   Mn(OH)3-              5.383e-019  4.940e-019   -18.269   -18.306    -0.037
Mn(3)           8.792e-035
   Mn+3                  8.792e-035  4.060e-035   -34.056   -34.391    -0.336
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.792   -82.941    -0.149
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.397   -96.435    -0.037
Na              2.176e-004
   Na+                   2.171e-004  1.994e-004    -3.663    -3.700    -0.037
   NaHCO3                4.692e-007  4.699e-007    -6.329    -6.328     0.001
   NaCO3-                9.751e-009  8.949e-009    -8.011    -8.048    -0.037
   NaSO4-                1.329e-010  1.220e-010    -9.876    -9.914    -0.037



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.164   -74.164     0.001
S(-2)           2.082e-004
   HS-                   8.030e-005  7.370e-005    -4.095    -4.133    -0.037
   H2S                   5.246e-005  5.254e-005    -4.280    -4.279     0.001
   Fe(HS)2               3.532e-005  3.537e-005    -4.452    -4.451     0.001
   AsS(OH)(HS)-          3.187e-007  2.924e-007    -6.497    -6.534    -0.037
   Fe(HS)3-              3.093e-007  2.839e-007    -6.510    -6.547    -0.037
   S5-2                  3.066e-007  2.297e-007    -6.513    -6.639    -0.125
   S4-2                  1.811e-007  1.340e-007    -6.742    -6.873    -0.131
   S6-2                  1.569e-007  1.189e-007    -6.804    -6.925    -0.121
   S-2                   1.539e-010  1.092e-010    -9.813    -9.962    -0.149
   S3-2                  6.465e-011  4.722e-011   -10.189   -10.326    -0.136
   S2-2                  3.709e-012  2.680e-012   -11.431   -11.572    -0.141
   As3S4(HS)2-           2.874e-016  2.637e-016   -15.542   -15.579    -0.037
S(6)            2.067e-007
   SO4-2                 1.709e-007  1.220e-007    -6.767    -6.914    -0.146
   CaSO4                 3.342e-008  3.347e-008    -7.476    -7.475     0.001
   MgSO4                 1.650e-009  1.652e-009    -8.783    -8.782     0.001
   MnSO4                 3.663e-010  3.669e-010    -9.436    -9.436     0.001
   FeSO4                 1.583e-010  1.586e-010    -9.800    -9.800     0.001
   NaSO4-                1.329e-010  1.220e-010    -9.876    -9.914    -0.037
   BaSO4                 2.280e-011  2.284e-011   -10.642   -10.641     0.001
   KSO4-                 1.621e-011  1.487e-011   -10.790   -10.828    -0.037
   HSO4-                 1.054e-012  9.673e-013   -11.977   -12.014    -0.037
   CaHSO4+               1.742e-014  1.599e-014   -13.759   -13.796    -0.037
   FeHSO4+               9.260e-017  8.498e-017   -16.033   -16.071    -0.037
   FeSO4+                7.906e-026  7.256e-026   -25.102   -25.139    -0.037
   Fe(SO4)2-             2.111e-031  1.937e-031   -30.676   -30.713    -0.037
   FeHSO4+2              2.233e-032  1.584e-032   -31.651   -31.800    -0.149

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.41   -9.78   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.06  -18.44   -1.38  As2O3
Artinite         -9.52    0.08    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.45  -45.22    8.23  As2O5
As2S3(am)        -7.20  -52.10  -44.90  As2S3
As_native        -5.62  -18.16  -12.53  As
Ba3(AsO4)2      -14.08  -64.19  -50.11  Ba3(AsO4)2
Barite           -3.37  -13.34   -9.97  BaSO4
Birnessite      -28.24   15.36   43.60  MnO2
Bixbyite        -25.64  -26.25   -0.61  Mn2O3
Brucite          -6.90    9.94   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.59  -53.49  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.30   -2.56   -2.86  CH4
Claudetite      -17.10  -18.44   -1.34  As2O3
CO2(g)           -1.65   -3.11   -1.47  CO2
Dolomite         -1.25  -18.34  -17.09  CaMg(CO3)2
Dolomite(d)      -1.80  -18.34  -16.54  CaMg(CO3)2
Epsomite         -9.01  -11.15   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.30   -4.34   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.73   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.19  -37.84  -45.03  Fe3S4
Gypsum           -5.19   -9.78   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.28   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.86   34.17   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.08  -38.05  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.73  -29.49   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.46  -43.29   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.64  -42.85   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.51  -41.79   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.79  -45.18   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.83   -9.86   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.96   12.38   25.34  MnOOH
Melanterite      -9.84  -12.05   -2.21  FeSO4:7H2O
Mirabilite      -13.20  -14.31   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.52   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.52  -59.23  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.57  -12.86    2.71  MnCl2:4H2O
MnS(Green)       -5.62   -1.82    3.80  MnS
MnSO4           -14.35  -11.69    2.67  MnSO4
Nahcolite        -5.53   -6.08   -0.55  NaHCO3
Natron          -11.71  -13.02   -1.31  Na2CO3:10H2O
Nesquehonite     -4.24   -9.86   -5.62  MgCO3:3H2O
Nsutite         -27.20   15.36   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.80  -52.10  -46.30  As2S3
Portlandite     -11.48   11.32   22.80  Ca(OH)2
Pyrite           11.04   -7.44  -18.48  FeS2
Pyrochroite      -5.79    9.41   15.20  Mn(OH)2
Pyrolusite      -26.02   15.36   41.38  MnO2
Realgar          -3.47  -23.42  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.47  -44.72  -20.25  FeAsO4:2H2O
Siderite          0.14  -10.75  -10.89  FeCO3
Siderite(d)(3)   -0.30  -10.75  -10.45  FeCO3
Sulfur           -3.15  -18.18  -15.03  S
Thenardite      -14.13  -14.31   -0.18  Na2SO4
Thermonatrite   -13.14  -13.02    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.48  -12.05   -8.56  BaCO3

Reaction step 32.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.26   15.34   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.810e-002 -1.902e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.054e-002 -5.837e-005
Manganite          -12.98   12.36   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.268e-004  4.268e-004
Siderite(d)(3)      -0.28  -10.73  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.49  -12.06   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.435e-004  Surface charge, eq

Hfo_s         
 5.271e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.065e-006       0.582  3.065e-006      -5.514
Hfo_sOMn+        1.896e-006       0.360  1.896e-006      -5.722
Hfo_sOFe+        2.444e-007       0.046  2.444e-007      -6.612
Hfo_sOH2+        3.875e-008       0.007  3.875e-008      -7.412
Hfo_sOH          2.344e-008       0.004  2.344e-008      -7.630
Hfo_sOHBa+2      2.515e-009       0.000  2.516e-009      -8.599
Hfo_sO-          3.248e-010       0.000  3.248e-010      -9.488

Hfo           
 1.435e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.214e-004       0.576  1.214e-004      -3.916
Hfo_wOH          7.340e-005       0.348  7.340e-005      -4.134
Hfo_wOFe+        7.142e-006       0.034  7.142e-006      -5.146
Hfo_wOMn+        4.717e-006       0.022  4.717e-006      -5.326
Hfo_wOCa+        1.713e-006       0.008  1.713e-006      -5.766
Hfo_wOMg+        1.253e-006       0.006  1.253e-006      -5.902
Hfo_wO-          1.017e-006       0.005  1.017e-006      -5.993
Hfo_wOFeOH       2.267e-007       0.001  2.267e-007      -6.645
Hfo_wH2AsO3      1.157e-008       0.000  1.157e-008      -7.937
Hfo_wOHSO4-2     5.296e-011       0.000  5.296e-011     -10.276
Hfo_wSO4-        4.389e-011       0.000  4.389e-011     -10.358
Hfo_wOBa+        2.032e-011       0.000  2.033e-011     -10.692
Hfo_wOHAsO4-3    8.889e-017       0.000  8.890e-017     -16.051
Hfo_wHAsO4-      5.440e-018       0.000  5.441e-018     -17.264
Hfo_wH2AsO4      2.911e-019       0.000  2.911e-019     -18.536

Mno           
-2.891e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.545e-028       0.000  2.545e-028     -27.594
Mno_O3Ca         1.579e-029       0.000  1.579e-029     -28.801
Mno_O3-2         1.563e-029       0.000  1.563e-029     -28.806
Mno_O3HMn+       2.964e-030       0.000  2.964e-030     -29.528
Mno_O3H-         4.562e-031       0.000  4.562e-031     -30.341
Mno_O3Na-        3.301e-031       0.000  3.301e-031     -30.481
Mno_O3Mg         2.470e-031       0.000  2.470e-031     -30.607
Mno_O3HCa+       1.605e-031       0.000  1.605e-031     -30.795
Mno_O3Ba         8.817e-032       0.000  8.818e-032     -31.055
Mno_O3HMg+       1.699e-033       0.000  1.699e-033     -32.770
Mno_O3HBa+       1.602e-033       0.000  1.602e-033     -32.795



Mno_O3HNa        8.991e-034       0.000  8.992e-034     -33.046
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        5.866e-041       0.000  5.866e-041     -40.232
Mno_O3H3Cl       1.461e-043       0.000  1.461e-043     -42.835

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.194e-007  3.194e-007
Ba               5.433e-007  5.433e-007
C                8.442e-003  8.442e-003
Ca               2.051e-003  2.051e-003
Cl               9.873e-005  9.873e-005
Fe               5.171e-005  5.171e-005
K                1.893e-005  1.893e-005
Mg               8.361e-005  8.361e-005
Mn               3.477e-005  3.477e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.072      Charge balance
                                       pe  =  -4.091      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.746e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  4.926e-003
                       Total CO2 (mol/kg)  =  5.574e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.441e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.69
                               Iterations  =  25
                                  Total H  = 1.110258e+002
                                  Total O  = 5.552056e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.287e-007  1.180e-007    -6.890    -6.928    -0.038
   H+                    9.162e-008  8.479e-008    -7.038    -7.072    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.194e-007
   AsS(OH)(HS)-          3.188e-007  2.923e-007    -6.497    -6.534    -0.038
   H3AsO3                6.120e-010  6.130e-010    -9.213    -9.213     0.001
   H2AsO3-               5.581e-012  5.118e-012   -11.253   -11.291    -0.038
   As3S4(HS)2-           3.105e-016  2.847e-016   -15.508   -15.546    -0.038
   H4AsO3+               2.808e-017  2.575e-017   -16.552   -16.589    -0.038
   HAsO3-2               1.703e-019  1.204e-019   -18.769   -18.919    -0.151
   AsO3-3                6.181e-028  2.834e-028   -27.209   -27.548    -0.339
As(5)           3.319e-018
   HAsO4-2               1.706e-018  1.206e-018   -17.768   -17.918    -0.151
   H2AsO4-               1.612e-018  1.479e-018   -17.793   -17.830    -0.038
   AsO4-3                6.947e-023  3.185e-023   -22.158   -22.497    -0.339
   H3AsO4                2.498e-023  2.501e-023   -22.602   -22.602     0.001
Ba              5.433e-007
   Ba+2                  5.262e-007  3.721e-007    -6.279    -6.429    -0.151
   BaHCO3+               1.663e-008  1.525e-008    -7.779    -7.817    -0.038
   BaCO3                 4.538e-010  4.545e-010    -9.343    -9.342     0.001
   BaSO4                 2.179e-011  2.182e-011   -10.662   -10.661     0.001
   BaOH+                 1.621e-013  1.487e-013   -12.790   -12.828    -0.038
C(-4)           2.868e-003
   CH4                   2.868e-003  2.873e-003    -2.542    -2.542     0.001
C(4)            5.574e-003



   HCO3-                 4.649e-003  4.275e-003    -2.333    -2.369    -0.037
   CO2                   8.138e-004  8.150e-004    -3.089    -3.089     0.001
   CaHCO3+               8.330e-005  7.639e-005    -4.079    -4.117    -0.038
   MnHCO3+               7.159e-006  6.564e-006    -5.145    -5.183    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               3.672e-006  3.368e-006    -5.435    -5.473    -0.038
   CO3-2                 3.309e-006  2.364e-006    -5.480    -5.626    -0.146
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.142e-006  2.882e-006    -5.503    -5.540    -0.038
   NaHCO3                4.783e-007  4.790e-007    -6.320    -6.320     0.001
   FeCO3                 4.461e-007  4.468e-007    -6.351    -6.350     0.001
   MgCO3                 1.298e-007  1.300e-007    -6.887    -6.886     0.001
   BaHCO3+               1.663e-008  1.525e-008    -7.779    -7.817    -0.038
   NaCO3-                9.567e-009  8.773e-009    -8.019    -8.057    -0.038
   BaCO3                 4.538e-010  4.545e-010    -9.343    -9.342     0.001
Ca              2.051e-003
   Ca+2                  1.963e-003  1.401e-003    -2.707    -2.854    -0.146
   CaHCO3+               8.330e-005  7.639e-005    -4.079    -4.117    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.266e-008  3.272e-008    -7.486    -7.485     0.001
   CaOH+                 2.990e-009  2.742e-009    -8.524    -8.562    -0.038
   CaHSO4+               1.772e-014  1.625e-014   -13.752   -13.789    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.043e-005    -4.006    -4.044    -0.038
   MnCl+                 6.922e-009  6.348e-009    -8.160    -8.197    -0.038
   FeCl+                 1.072e-009  9.834e-010    -8.970    -9.007    -0.038
   MnCl2                 2.502e-013  2.506e-013   -12.602   -12.601     0.001
   MnCl3-                6.805e-018  6.240e-018   -17.167   -17.205    -0.038
   FeCl+2                2.355e-025  1.665e-025   -24.628   -24.779    -0.151
   FeCl2+                7.335e-029  6.726e-029   -28.135   -28.172    -0.038
   FeCl3                 6.073e-034  6.083e-034   -33.217   -33.216     0.001
Fe(2)           5.171e-005
   Fe(HS)2               3.611e-005  3.617e-005    -4.442    -4.442     0.001
   Fe+2                  1.114e-005  7.878e-006    -4.953    -5.104    -0.151
   FeHCO3+               3.672e-006  3.368e-006    -5.435    -5.473    -0.038
   FeCO3                 4.461e-007  4.468e-007    -6.351    -6.350     0.001
   Fe(HS)3-              3.082e-007  2.827e-007    -6.511    -6.549    -0.038
   FeOH+                 3.204e-008  2.938e-008    -7.494    -7.532    -0.038
   FeCl+                 1.072e-009  9.834e-010    -8.970    -9.007    -0.038
   FeSO4                 1.637e-010  1.639e-010    -9.786    -9.785     0.001
   Fe(OH)2               2.944e-012  2.948e-012   -11.531   -11.530     0.001
   Fe(OH)3-              1.409e-015  1.292e-015   -14.851   -14.889    -0.038
   FeHSO4+               9.964e-017  9.137e-017   -16.002   -16.039    -0.038
Fe(3)           4.759e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              1.977e-014  1.813e-014   -13.704   -13.742    -0.038
   Fe(OH)4-              3.229e-016  2.961e-016   -15.491   -15.529    -0.038
   FeOH+2                6.566e-018  4.643e-018   -17.183   -17.333    -0.151
   Fe+3                  1.330e-022  6.098e-023   -21.876   -22.215    -0.339
   FeCl+2                2.355e-025  1.665e-025   -24.628   -24.779    -0.151
   FeSO4+                8.533e-026  7.825e-026   -25.069   -25.107    -0.038
   FeCl2+                7.335e-029  6.726e-029   -28.135   -28.172    -0.038
   Fe(SO4)2-             2.185e-031  2.003e-031   -30.661   -30.698    -0.038
   FeHSO4+2              2.512e-032  1.777e-032   -31.600   -31.750    -0.151
   Fe2(OH)2+4            2.320e-033  5.801e-034   -32.634   -33.236    -0.602
   FeCl3                 6.073e-034  6.083e-034   -33.217   -33.216     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.717   -44.658    -0.941
H(0)            1.547e-009
   H2                    7.736e-010  7.748e-010    -9.112    -9.111     0.001
K               1.893e-005
   K+                    1.893e-005  1.734e-005    -4.723    -4.761    -0.038
   KSO4-                 1.554e-011  1.425e-011   -10.808   -10.846    -0.038
Mg              8.361e-005
   Mg+2                  8.034e-005  5.762e-005    -4.095    -4.239    -0.144
   MgHCO3+               3.142e-006  2.882e-006    -5.503    -5.540    -0.038
   MgCO3                 1.298e-007  1.300e-007    -6.887    -6.886     0.001
   MgOH+                 2.690e-009  2.467e-009    -8.570    -8.608    -0.038



   MgSO4                 1.578e-009  1.581e-009    -8.802    -8.801     0.001
Mn(2)           3.477e-005
   Mn+2                  2.437e-005  1.723e-005    -4.613    -4.764    -0.151
   MnHCO3+               7.159e-006  6.564e-006    -5.145    -5.183    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 6.922e-009  6.348e-009    -8.160    -8.197    -0.038
   MnOH+                 5.695e-009  5.223e-009    -8.244    -8.282    -0.038
   MnSO4                 3.580e-010  3.586e-010    -9.446    -9.445     0.001
   MnCl2                 2.502e-013  2.506e-013   -12.602   -12.601     0.001
   MnCl3-                6.805e-018  6.240e-018   -17.167   -17.205    -0.038
   Mn(OH)3-              4.883e-019  4.477e-019   -18.311   -18.349    -0.038
Mn(3)           9.412e-035
   Mn+3                  9.412e-035  4.316e-035   -34.026   -34.365    -0.339
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.845   -82.996    -0.151
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.433   -96.471    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.993e-004    -3.663    -3.701    -0.037
   NaHCO3                4.783e-007  4.790e-007    -6.320    -6.320     0.001
   NaCO3-                9.567e-009  8.773e-009    -8.019    -8.057    -0.038
   NaSO4-                1.275e-010  1.169e-010    -9.895    -9.932    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.159   -74.159     0.001
S(-2)           2.082e-004
   HS-                   7.827e-005  7.177e-005    -4.106    -4.144    -0.038
   H2S                   5.312e-005  5.321e-005    -4.275    -4.274     0.001
   Fe(HS)2               3.611e-005  3.617e-005    -4.442    -4.442     0.001
   AsS(OH)(HS)-          3.188e-007  2.923e-007    -6.497    -6.534    -0.038
   Fe(HS)3-              3.082e-007  2.827e-007    -6.511    -6.549    -0.038
   S5-2                  2.878e-007  2.151e-007    -6.541    -6.667    -0.126
   S4-2                  1.700e-007  1.255e-007    -6.770    -6.901    -0.132
   S6-2                  1.473e-007  1.113e-007    -6.832    -6.953    -0.121
   S-2                   1.446e-010  1.022e-010    -9.840    -9.990    -0.151
   S3-2                  6.071e-011  4.422e-011   -10.217   -10.354    -0.138
   S2-2                  3.483e-012  2.510e-012   -11.458   -11.600    -0.142
   As3S4(HS)2-           3.105e-016  2.847e-016   -15.508   -15.546    -0.038
S(6)            1.994e-007
   SO4-2                 1.644e-007  1.170e-007    -6.784    -6.932    -0.148
   CaSO4                 3.266e-008  3.272e-008    -7.486    -7.485     0.001
   MgSO4                 1.578e-009  1.581e-009    -8.802    -8.801     0.001
   MnSO4                 3.580e-010  3.586e-010    -9.446    -9.445     0.001
   FeSO4                 1.637e-010  1.639e-010    -9.786    -9.785     0.001
   NaSO4-                1.275e-010  1.169e-010    -9.895    -9.932    -0.038
   BaSO4                 2.179e-011  2.182e-011   -10.662   -10.661     0.001
   KSO4-                 1.554e-011  1.425e-011   -10.808   -10.846    -0.038
   HSO4-                 1.052e-012  9.647e-013   -11.978   -12.016    -0.038
   CaHSO4+               1.772e-014  1.625e-014   -13.752   -13.789    -0.038
   FeHSO4+               9.964e-017  9.137e-017   -16.002   -16.039    -0.038
   FeSO4+                8.533e-026  7.825e-026   -25.069   -25.107    -0.038
   Fe(SO4)2-             2.185e-031  2.003e-031   -30.661   -30.698    -0.038
   FeHSO4+2              2.512e-032  1.777e-032   -31.600   -31.750    -0.151

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.42   -9.79   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.04  -18.42   -1.38  As2O3
Artinite         -9.56    0.04    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.43  -45.20    8.23  As2O5
As2S3(am)        -7.17  -52.07  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.17  -64.28  -50.11  Ba3(AsO4)2
Barite           -3.39  -13.36   -9.97  BaSO4
Birnessite      -28.26   15.34   43.60  MnO2



Bixbyite        -25.69  -26.30   -0.61  Mn2O3
Brucite          -6.94    9.90   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.65  -53.55  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.32   -2.54   -2.86  CH4
Claudetite      -17.08  -18.42   -1.34  As2O3
CO2(g)           -1.62   -3.09   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.03  -11.17   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.18   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.21  -37.82  -45.03  Fe3S4
Gypsum           -5.20   -9.79   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.28   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -26.93   34.10   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.11  -38.08  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.80  -29.56   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.44  -43.27   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.63  -42.84   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.50  -41.78   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.76  -45.15   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.47   -2.18   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.84   -9.87   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -12.98   12.36   25.34  MnOOH
Melanterite      -9.83  -12.04   -2.21  FeSO4:7H2O
Mirabilite      -13.22  -14.33   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.81  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.58  -59.29  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.56  -12.85    2.71  MnCl2:4H2O
MnS(Green)       -5.64   -1.84    3.80  MnS
MnSO4           -14.36  -11.70    2.67  MnSO4
Nahcolite        -5.52   -6.07   -0.55  NaHCO3
Natron          -11.72  -13.03   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.87   -5.62  MgCO3:3H2O
Nsutite         -27.22   15.34   42.56  MnO2
O2(g)           -71.27  -74.16   -2.89  O2
Orpiment         -5.77  -52.07  -46.30  As2S3
Portlandite     -11.51   11.29   22.80  Ca(OH)2
Pyrite           11.05   -7.43  -18.48  FeS2
Pyrochroite      -5.82    9.38   15.20  Mn(OH)2
Pyrolusite      -26.04   15.34   41.38  MnO2
Realgar          -3.46  -23.41  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.46  -44.71  -20.25  FeAsO4:2H2O
Siderite          0.16  -10.73  -10.89  FeCO3
Siderite(d)(3)   -0.28  -10.73  -10.45  FeCO3
Sulfur           -3.15  -18.17  -15.03  S
Thenardite      -14.15  -14.33   -0.18  Na2SO4
Thermonatrite   -13.15  -13.03    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.49  -12.06   -8.56  BaCO3

Reaction step 33.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.



Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.28   15.32   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.805e-002 -1.947e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.046e-005
Manganite          -13.00   12.34   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.262e-004  4.262e-004
Siderite(d)(3)      -0.26  -10.71  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.50  -12.07   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.452e-004  Surface charge, eq

Hfo_s         
 5.270e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.103e-006       0.589  3.103e-006      -5.508
Hfo_sOMn+        1.849e-006       0.351  1.849e-006      -5.733
Hfo_sOFe+        2.515e-007       0.048  2.515e-007      -6.599
Hfo_sOH2+        4.000e-008       0.008  4.000e-008      -7.398
Hfo_sOH          2.330e-008       0.004  2.330e-008      -7.633
Hfo_sOHBa+2      2.492e-009       0.000  2.492e-009      -8.603
Hfo_sO-          3.110e-010       0.000  3.110e-010      -9.507

Hfo           
 1.452e-004  Surface charge, eq

Hfo_w         
 2.108e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.232e-004       0.585  1.232e-004      -3.909
Hfo_wOH          7.179e-005       0.341  7.179e-005      -4.144
Hfo_wOFe+        7.232e-006       0.034  7.232e-006      -5.141
Hfo_wOMn+        4.525e-006       0.021  4.525e-006      -5.344
Hfo_wOCa+        1.644e-006       0.008  1.644e-006      -5.784
Hfo_wOMg+        1.177e-006       0.006  1.177e-006      -5.929
Hfo_wO-          9.581e-007       0.005  9.581e-007      -6.019
Hfo_wOFeOH       2.211e-007       0.001  2.211e-007      -6.655
Hfo_wH2AsO3      1.147e-008       0.000  1.147e-008      -7.940
Hfo_wOHSO4-2     4.974e-011       0.000  4.974e-011     -10.303
Hfo_wSO4-        4.280e-011       0.000  4.280e-011     -10.369
Hfo_wOBa+        1.908e-011       0.000  1.908e-011     -10.719



Hfo_wOHAsO4-3    7.919e-017       0.000  7.919e-017     -16.101
Hfo_wHAsO4-      5.225e-018       0.000  5.225e-018     -17.282
Hfo_wH2AsO4      2.902e-019       0.000  2.902e-019     -18.537

Mno           
-5.606e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.055e-030       0.000  5.055e-030     -29.296
Mno_O3Ca         3.137e-031       0.000  3.137e-031     -30.504
Mno_O3-2         3.047e-031       0.000  3.047e-031     -30.516
Mno_O3HMn+       6.112e-032       0.000  6.112e-032     -31.214
Mno_O3H-         9.236e-033       0.000  9.236e-033     -32.034
Mno_O3Na-        6.432e-033       0.000  6.432e-033     -32.192
Mno_O3Mg         4.804e-033       0.000  4.804e-033     -32.318
Mno_O3HCa+       3.309e-033       0.000  3.309e-033     -32.480
Mno_O3Ba         1.713e-033       0.000  1.713e-033     -32.766
Mno_O3HMg+       3.432e-035       0.000  3.432e-035     -34.464
Mno_O3HBa+       3.233e-035       0.000  3.233e-035     -34.490
Mno_O3HNa        1.819e-035       0.000  1.819e-035     -34.740
Mno_O3H2         2.102e-037       0.000  2.102e-037     -36.677
Mno_O3H3+        1.280e-042       0.000  1.280e-042     -41.893
Mno_O3H3Cl       3.186e-045       0.000  3.186e-045     -44.497

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.195e-007  3.195e-007
Ba               5.434e-007  5.433e-007
C                8.688e-003  8.687e-003
Ca               2.097e-003  2.096e-003
Cl               9.873e-005  9.873e-005
Fe               5.372e-005  5.372e-005
K                1.893e-005  1.893e-005
Mg               8.369e-005  8.369e-005
Mn               3.557e-005  3.557e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.055      Charge balance
                                       pe  =  -4.074      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  6.881e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.023e-003
                       Total CO2 (mol/kg)  =  5.720e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.458e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.64
                               Iterations  =  33
                                  Total H  = 1.110262e+002
                                  Total O  = 5.552090e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.241e-007  1.137e-007    -6.906    -6.944    -0.038
   H+                    9.519e-008  8.804e-008    -7.021    -7.055    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000



As(3)           3.195e-007
   AsS(OH)(HS)-          3.189e-007  2.922e-007    -6.496    -6.534    -0.038
   H3AsO3                6.204e-010  6.214e-010    -9.207    -9.207     0.001
   H2AsO3-               5.453e-012  4.997e-012   -11.263   -11.301    -0.038
   As3S4(HS)2-           3.345e-016  3.065e-016   -15.476   -15.514    -0.038
   H4AsO3+               2.958e-017  2.710e-017   -16.529   -16.567    -0.038
   HAsO3-2               1.607e-019  1.133e-019   -18.794   -18.946    -0.152
   AsO3-3                5.637e-028  2.567e-028   -27.249   -27.591    -0.342
As(5)           3.203e-018
   HAsO4-2               1.618e-018  1.141e-018   -17.791   -17.943    -0.152
   H2AsO4-               1.584e-018  1.452e-018   -17.800   -17.838    -0.038
   AsO4-3                6.371e-023  2.901e-023   -22.196   -22.537    -0.342
   H3AsO4                2.546e-023  2.550e-023   -22.594   -22.593     0.001
Ba              5.434e-007
   Ba+2                  5.260e-007  3.708e-007    -6.279    -6.431    -0.152
   BaHCO3+               1.690e-008  1.549e-008    -7.772    -7.810    -0.038
   BaCO3                 4.440e-010  4.447e-010    -9.353    -9.352     0.001
   BaSO4                 2.085e-011  2.088e-011   -10.681   -10.680     0.001
   BaOH+                 1.557e-013  1.427e-013   -12.808   -12.846    -0.038
C(-4)           2.968e-003
   CH4                   2.968e-003  2.973e-003    -2.528    -2.527     0.001
C(4)            5.720e-003
   HCO3-                 4.744e-003  4.358e-003    -2.324    -2.361    -0.037
   CO2                   8.614e-004  8.628e-004    -3.065    -3.064     0.001
   CaHCO3+               8.656e-005  7.931e-005    -4.063    -4.101    -0.038
   MnHCO3+               7.438e-006  6.816e-006    -5.129    -5.166    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.028e-006  3.691e-006    -5.395    -5.433    -0.038
   CO3-2                 3.259e-006  2.322e-006    -5.487    -5.634    -0.147
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MgHCO3+               3.198e-006  2.931e-006    -5.495    -5.533    -0.038
   NaHCO3                4.872e-007  4.880e-007    -6.312    -6.312     0.001
   FeCO3                 4.709e-007  4.717e-007    -6.327    -6.326     0.001
   MgCO3                 1.271e-007  1.273e-007    -6.896    -6.895     0.001
   BaHCO3+               1.690e-008  1.549e-008    -7.772    -7.810    -0.038
   NaCO3-                9.395e-009  8.608e-009    -8.027    -8.065    -0.038
   BaCO3                 4.440e-010  4.447e-010    -9.353    -9.352     0.001
Ca              2.097e-003
   Ca+2                  2.004e-003  1.427e-003    -2.698    -2.846    -0.148
   CaHCO3+               8.656e-005  7.931e-005    -4.063    -4.101    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.194e-008  3.199e-008    -7.496    -7.495     0.001
   CaOH+                 2.935e-009  2.689e-009    -8.532    -8.570    -0.038
   CaHSO4+               1.800e-014  1.650e-014   -13.745   -13.783    -0.038
Cl              9.873e-005
   Cl-                   9.872e-005  9.035e-005    -4.006    -4.044    -0.038
   MnCl+                 7.049e-009  6.459e-009    -8.152    -8.190    -0.038
   FeCl+                 1.153e-009  1.056e-009    -8.938    -8.976    -0.038
   MnCl2                 2.543e-013  2.548e-013   -12.595   -12.594     0.001
   MnCl3-                6.919e-018  6.340e-018   -17.160   -17.198    -0.038
   FeCl+2                2.642e-025  1.863e-025   -24.578   -24.730    -0.152
   FeCl2+                8.204e-029  7.517e-029   -28.086   -28.124    -0.038
   FeCl3                 6.781e-034  6.792e-034   -33.169   -33.168     0.001
Fe(2)           5.372e-005
   Fe(HS)2               3.686e-005  3.692e-005    -4.433    -4.433     0.001
   Fe+2                  1.201e-005  8.469e-006    -4.920    -5.072    -0.152
   FeHCO3+               4.028e-006  3.691e-006    -5.395    -5.433    -0.038
   FeCO3                 4.709e-007  4.717e-007    -6.327    -6.326     0.001
   Fe(HS)3-              3.069e-007  2.812e-007    -6.513    -6.551    -0.038
   FeOH+                 3.319e-008  3.042e-008    -7.479    -7.517    -0.038
   FeCl+                 1.153e-009  1.056e-009    -8.938    -8.976    -0.038
   FeSO4                 1.689e-010  1.692e-010    -9.772    -9.772     0.001
   Fe(OH)2               2.935e-012  2.940e-012   -11.532   -11.532     0.001
   Fe(OH)3-              1.354e-015  1.241e-015   -14.868   -14.906    -0.038
   FeHSO4+               1.069e-016  9.792e-017   -15.971   -16.009    -0.038
Fe(3)           4.835e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001



   Fe(OH)2+              2.054e-014  1.882e-014   -13.687   -13.725    -0.038
   Fe(OH)4-              3.113e-016  2.852e-016   -15.507   -15.545    -0.038
   FeOH+2                7.100e-018  5.005e-018   -17.149   -17.301    -0.152
   Fe+3                  1.499e-022  6.826e-023   -21.824   -22.166    -0.342
   FeCl+2                2.642e-025  1.863e-025   -24.578   -24.730    -0.152
   FeSO4+                9.177e-026  8.409e-026   -25.037   -25.075    -0.038
   FeCl2+                8.204e-029  7.517e-029   -28.086   -28.124    -0.038
   Fe(SO4)2-             2.256e-031  2.067e-031   -30.647   -30.685    -0.038
   FeHSO4+2              2.812e-032  1.982e-032   -31.551   -31.703    -0.152
   Fe2(OH)2+4            2.730e-033  6.742e-034   -32.564   -33.171    -0.607
   FeCl3                 6.781e-034  6.792e-034   -33.169   -33.168     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.628   -44.577    -0.949
H(0)            1.538e-009
   H2                    7.692e-010  7.704e-010    -9.114    -9.113     0.001
K               1.893e-005
   K+                    1.893e-005  1.732e-005    -4.723    -4.761    -0.038
   KSO4-                 1.492e-011  1.368e-011   -10.826   -10.864    -0.038
Mg              8.369e-005
   Mg+2                  8.036e-005  5.747e-005    -4.095    -4.241    -0.146
   MgHCO3+               3.198e-006  2.931e-006    -5.495    -5.533    -0.038
   MgCO3                 1.271e-007  1.273e-007    -6.896    -6.895     0.001
   MgOH+                 2.586e-009  2.370e-009    -8.587    -8.625    -0.038
   MgSO4                 1.511e-009  1.514e-009    -8.821    -8.820     0.001
Mn(2)           3.557e-005
   Mn+2                  2.489e-005  1.755e-005    -4.604    -4.756    -0.152
   MnHCO3+               7.438e-006  6.816e-006    -5.129    -5.166    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.049e-009  6.459e-009    -8.152    -8.190    -0.038
   MnOH+                 5.590e-009  5.122e-009    -8.253    -8.291    -0.038
   MnSO4                 3.500e-010  3.506e-010    -9.456    -9.455     0.001
   MnCl2                 2.543e-013  2.548e-013   -12.595   -12.594     0.001
   MnCl3-                6.919e-018  6.340e-018   -17.160   -17.198    -0.038
   Mn(OH)3-              4.446e-019  4.074e-019   -18.352   -18.390    -0.038
Mn(3)           1.005e-034
   Mn+3                  1.005e-034  4.576e-035   -33.998   -34.339    -0.342
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.896   -83.048    -0.152
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.468   -96.506    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.991e-004    -3.663    -3.701    -0.038
   NaHCO3                4.872e-007  4.880e-007    -6.312    -6.312     0.001
   NaCO3-                9.395e-009  8.608e-009    -8.027    -8.065    -0.038
   NaSO4-                1.224e-010  1.121e-010    -9.912    -9.950    -0.038
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.154   -74.154     0.001
S(-2)           2.082e-004
   HS-                   7.633e-005  6.994e-005    -4.117    -4.155    -0.038
   H2S                   5.375e-005  5.383e-005    -4.270    -4.269     0.001
   Fe(HS)2               3.686e-005  3.692e-005    -4.433    -4.433     0.001
   AsS(OH)(HS)-          3.189e-007  2.922e-007    -6.496    -6.534    -0.038
   Fe(HS)3-              3.069e-007  2.812e-007    -6.513    -6.551    -0.038
   S5-2                  2.707e-007  2.019e-007    -6.568    -6.695    -0.127
   S4-2                  1.599e-007  1.178e-007    -6.796    -6.929    -0.133
   S6-2                  1.385e-007  1.045e-007    -6.859    -6.981    -0.122
   S-2                   1.361e-010  9.595e-011    -9.866   -10.018    -0.152
   S3-2                  5.712e-011  4.150e-011   -10.243   -10.382    -0.139
   S2-2                  3.278e-012  2.355e-012   -11.484   -11.628    -0.144
   As3S4(HS)2-           3.345e-016  3.065e-016   -15.476   -15.514    -0.038
S(6)            1.925e-007
   SO4-2                 1.583e-007  1.124e-007    -6.800    -6.949    -0.149
   CaSO4                 3.194e-008  3.199e-008    -7.496    -7.495     0.001
   MgSO4                 1.511e-009  1.514e-009    -8.821    -8.820     0.001
   MnSO4                 3.500e-010  3.506e-010    -9.456    -9.455     0.001
   FeSO4                 1.689e-010  1.692e-010    -9.772    -9.772     0.001
   NaSO4-                1.224e-010  1.121e-010    -9.912    -9.950    -0.038
   BaSO4                 2.085e-011  2.088e-011   -10.681   -10.680     0.001



   KSO4-                 1.492e-011  1.368e-011   -10.826   -10.864    -0.038
   HSO4-                 1.050e-012  9.617e-013   -11.979   -12.017    -0.038
   CaHSO4+               1.800e-014  1.650e-014   -13.745   -13.783    -0.038
   FeHSO4+               1.069e-016  9.792e-017   -15.971   -16.009    -0.038
   FeSO4+                9.177e-026  8.409e-026   -25.037   -25.075    -0.038
   Fe(SO4)2-             2.256e-031  2.067e-031   -30.647   -30.685    -0.038
   FeHSO4+2              2.812e-032  1.982e-032   -31.551   -31.703    -0.152

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.43   -9.80   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.03  -18.41   -1.38  As2O3
Artinite         -9.61   -0.01    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.41  -45.19    8.23  As2O5
As2S3(am)        -7.14  -52.04  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.26  -64.37  -50.11  Ba3(AsO4)2
Barite           -3.41  -13.38   -9.97  BaSO4
Birnessite      -28.28   15.32   43.60  MnO2
Bixbyite        -25.74  -26.35   -0.61  Mn2O3
Brucite          -6.97    9.87   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.71  -53.61  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.33   -2.53   -2.86  CH4
Claudetite      -17.07  -18.41   -1.34  As2O3
CO2(g)           -1.60   -3.06   -1.47  CO2
Dolomite         -1.26  -18.35  -17.09  CaMg(CO3)2
Dolomite(d)      -1.81  -18.35  -16.54  CaMg(CO3)2
Epsomite         -9.05  -11.19   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.18    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.74   -2.17   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.23  -37.80  -45.03  Fe3S4
Gypsum           -5.21   -9.80   -4.58  CaSO4:2H2O
H2(g)            -5.96   -9.11   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.27   -1.00  H2S
Halite           -9.33   -7.74    1.58  NaCl
Hausmannite     -27.00   34.03   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.14  -38.10  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.87  -29.63   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.42  -43.25   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.62  -42.83   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.49  -41.77   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.73  -45.12   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.87   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.00   12.34   25.34  MnOOH
Melanterite      -9.81  -12.02   -2.21  FeSO4:7H2O
Mirabilite      -13.24  -14.35   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.64  -59.34  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.55  -12.84    2.71  MnCl2:4H2O
MnS(Green)       -5.66   -1.86    3.80  MnS
MnSO4           -14.37  -11.71    2.67  MnSO4
Nahcolite        -5.51   -6.06   -0.55  NaHCO3
Natron          -11.73  -13.04   -1.31  Na2CO3:10H2O
Nesquehonite     -4.25   -9.88   -5.62  MgCO3:3H2O
Nsutite         -27.25   15.32   42.56  MnO2



O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.74  -52.04  -46.30  As2S3
Portlandite     -11.54   11.26   22.80  Ca(OH)2
Pyrite           11.06   -7.42  -18.48  FeS2
Pyrochroite      -5.85    9.35   15.20  Mn(OH)2
Pyrolusite      -26.06   15.32   41.38  MnO2
Realgar          -3.45  -23.40  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite          0.18  -10.71  -10.89  FeCO3
Siderite(d)(3)   -0.26  -10.71  -10.45  FeCO3
Sulfur           -3.14  -18.17  -15.03  S
Thenardite      -14.17  -14.35   -0.18  Na2SO4
Thermonatrite   -13.16  -13.04    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.50  -12.07   -8.56  BaCO3

Reaction step 34.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 6.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.30   15.30   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.801e-002 -1.991e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.257e-005
Manganite          -13.03   12.31   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.256e-004  4.256e-004
Siderite(d)(3)      -0.23  -10.68  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.51  -12.07   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.469e-004  Surface charge, eq

Hfo_s         
 5.269e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.139e-006       0.596  3.139e-006      -5.503
Hfo_sOMn+        1.804e-006       0.342  1.804e-006      -5.744
Hfo_sOFe+        2.585e-007       0.049  2.585e-007      -6.587
Hfo_sOH2+        4.123e-008       0.008  4.123e-008      -7.385
Hfo_sOH          2.316e-008       0.004  2.316e-008      -7.635



Hfo_sOHBa+2      2.469e-009       0.000  2.469e-009      -8.608
Hfo_sO-          2.982e-010       0.000  2.982e-010      -9.526

Hfo           
 1.469e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.250e-004       0.593  1.250e-004      -3.903
Hfo_wOH          7.025e-005       0.333  7.025e-005      -4.153
Hfo_wOFe+        7.317e-006       0.035  7.317e-006      -5.136
Hfo_wOMn+        4.346e-006       0.021  4.346e-006      -5.362
Hfo_wOCa+        1.578e-006       0.007  1.579e-006      -5.802
Hfo_wOMg+        1.108e-006       0.005  1.108e-006      -5.955
Hfo_wO-          9.042e-007       0.004  9.042e-007      -6.044
Hfo_wOFeOH       2.157e-007       0.001  2.157e-007      -6.666
Hfo_wH2AsO3      1.138e-008       0.000  1.138e-008      -7.944
Hfo_wOHSO4-2     4.678e-011       0.000  4.678e-011     -10.330
Hfo_wSO4-        4.173e-011       0.000  4.173e-011     -10.380
Hfo_wOBa+        1.794e-011       0.000  1.794e-011     -10.746
Hfo_wOHAsO4-3    7.087e-017       0.000  7.087e-017     -16.150
Hfo_wHAsO4-      5.026e-018       0.000  5.027e-018     -17.299
Hfo_wH2AsO4      2.895e-019       0.000  2.895e-019     -18.538

Mno           
-2.466e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.276e-028       0.000  2.276e-028     -27.643
Mno_O3Ca         1.412e-029       0.000  1.412e-029     -28.850
Mno_O3-2         1.348e-029       0.000  1.348e-029     -28.870
Mno_O3HMn+       2.854e-030       0.000  2.854e-030     -29.545
Mno_O3H-         4.237e-031       0.000  4.238e-031     -30.373
Mno_O3Na-        2.844e-031       0.000  2.844e-031     -30.546
Mno_O3Mg         2.120e-031       0.000  2.120e-031     -30.674
Mno_O3HCa+       1.545e-031       0.000  1.545e-031     -30.811
Mno_O3Ba         7.556e-032       0.000  7.556e-032     -31.122
Mno_O3HMg+       1.571e-033       0.000  1.571e-033     -32.804
Mno_O3HBa+       1.478e-033       0.000  1.478e-033     -32.830
Mno_O3HNa        8.339e-034       0.000  8.340e-034     -33.079
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.315e-041       0.000  6.315e-041     -40.200
Mno_O3H3Cl       1.570e-043       0.000  1.570e-043     -42.804

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.196e-007  3.196e-007
Ba               5.434e-007  5.434e-007
C                8.933e-003  8.932e-003
Ca               2.141e-003  2.141e-003
Cl               9.873e-005  9.873e-005
Fe               5.573e-005  5.573e-005
K                1.893e-005  1.893e-005
Mg               8.376e-005  8.376e-005
Mn               3.637e-005  3.637e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   7.040      Charge balance
                                       pe  =  -4.057      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.013e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.120e-003
                       Total CO2 (mol/kg)  =  5.865e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.475e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.59
                               Iterations  =  36
                                  Total H  = 1.110266e+002
                                  Total O  = 5.552124e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.198e-007  1.097e-007    -6.922    -6.960    -0.038
   H+                    9.875e-008  9.128e-008    -7.005    -7.040    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.196e-007
   AsS(OH)(HS)-          3.189e-007  2.920e-007    -6.496    -6.535    -0.038
   H3AsO3                6.290e-010  6.300e-010    -9.201    -9.201     0.001
   H2AsO3-               5.337e-012  4.886e-012   -11.273   -11.311    -0.038
   As3S4(HS)2-           3.594e-016  3.290e-016   -15.444   -15.483    -0.038
   H4AsO3+               3.112e-017  2.849e-017   -16.507   -16.545    -0.038
   HAsO3-2               1.520e-019  1.068e-019   -18.818   -18.971    -0.153
   AsO3-3                5.162e-028  2.335e-028   -27.287   -27.632    -0.345
As(5)           3.098e-018
   H2AsO4-               1.559e-018  1.427e-018   -17.807   -17.845    -0.038
   HAsO4-2               1.539e-018  1.082e-018   -17.813   -17.966    -0.153
   AsO4-3                5.867e-023  2.654e-023   -22.232   -22.576    -0.345
   H3AsO4                2.595e-023  2.600e-023   -22.586   -22.585     0.001
Ba              5.434e-007
   Ba+2                  5.257e-007  3.695e-007    -6.279    -6.432    -0.153
   BaHCO3+               1.718e-008  1.573e-008    -7.765    -7.803    -0.038
   BaCO3                 4.348e-010  4.355e-010    -9.362    -9.361     0.001
   BaSO4                 1.997e-011  2.000e-011   -10.700   -10.699     0.001
   BaOH+                 1.498e-013  1.371e-013   -12.825   -12.863    -0.038
C(-4)           3.068e-003
   CH4                   3.068e-003  3.073e-003    -2.513    -2.512     0.001
C(4)            5.865e-003
   HCO3-                 4.837e-003  4.440e-003    -2.315    -2.353    -0.037
   CO2                   9.099e-004  9.114e-004    -3.041    -3.040     0.001
   CaHCO3+               8.981e-005  8.223e-005    -4.047    -4.085    -0.038
   MnHCO3+               7.718e-006  7.067e-006    -5.113    -5.151    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.403e-006  4.031e-006    -5.356    -5.395    -0.038
   MgHCO3+               3.253e-006  2.978e-006    -5.488    -5.526    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.212e-006  2.281e-006    -5.493    -5.642    -0.149
   FeCO3                 4.961e-007  4.969e-007    -6.304    -6.304     0.001
   NaHCO3                4.960e-007  4.968e-007    -6.304    -6.304     0.001
   MgCO3                 1.246e-007  1.248e-007    -6.905    -6.904     0.001
   BaHCO3+               1.718e-008  1.573e-008    -7.765    -7.803    -0.038
   NaCO3-                9.232e-009  8.453e-009    -8.035    -8.073    -0.038
   BaCO3                 4.348e-010  4.355e-010    -9.362    -9.361     0.001
Ca              2.141e-003
   Ca+2                  2.046e-003  1.452e-003    -2.689    -2.838    -0.149
   CaHCO3+               8.981e-005  8.223e-005    -4.047    -4.085    -0.038
   CaCO3                 5.541e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.124e-008  3.129e-008    -7.505    -7.505     0.001
   CaOH+                 2.883e-009  2.640e-009    -8.540    -8.578    -0.038
   CaHSO4+               1.827e-014  1.673e-014   -13.738   -13.776    -0.038
Cl              9.873e-005



   Cl-                   9.872e-005  9.028e-005    -4.006    -4.044    -0.039
   MnCl+                 7.173e-009  6.568e-009    -8.144    -8.183    -0.038
   FeCl+                 1.236e-009  1.132e-009    -8.908    -8.946    -0.038
   MnCl2                 2.584e-013  2.588e-013   -12.588   -12.587     0.001
   MnCl3-                7.030e-018  6.437e-018   -17.153   -17.191    -0.038
   FeCl+2                2.951e-025  2.074e-025   -24.530   -24.683    -0.153
   FeCl2+                9.136e-029  8.365e-029   -28.039   -28.078    -0.038
   FeCl3                 7.540e-034  7.553e-034   -33.123   -33.122     0.001
Fe(2)           5.573e-005
   Fe(HS)2               3.758e-005  3.764e-005    -4.425    -4.424     0.001
   Fe+2                  1.292e-005  9.079e-006    -4.889    -5.042    -0.153
   FeHCO3+               4.403e-006  4.031e-006    -5.356    -5.395    -0.038
   FeCO3                 4.961e-007  4.969e-007    -6.304    -6.304     0.001
   Fe(HS)3-              3.053e-007  2.795e-007    -6.515    -6.554    -0.038
   FeOH+                 3.435e-008  3.145e-008    -7.464    -7.502    -0.038
   FeCl+                 1.236e-009  1.132e-009    -8.908    -8.946    -0.038
   FeSO4                 1.741e-010  1.744e-010    -9.759    -9.759     0.001
   Fe(OH)2               2.927e-012  2.932e-012   -11.534   -11.533     0.001
   Fe(OH)3-              1.303e-015  1.193e-015   -14.885   -14.923    -0.038
   FeHSO4+               1.143e-016  1.046e-016   -15.942   -15.980    -0.038
Fe(3)           4.911e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.131e-014  1.951e-014   -13.671   -13.710    -0.038
   Fe(OH)4-              3.004e-016  2.751e-016   -15.522   -15.561    -0.038
   FeOH+2                7.655e-018  5.380e-018   -17.116   -17.269    -0.153
   Fe+3                  1.682e-022  7.608e-023   -21.774   -22.119    -0.345
   FeCl+2                2.951e-025  2.074e-025   -24.530   -24.683    -0.153
   FeSO4+                9.839e-026  9.008e-026   -25.007   -25.045    -0.038
   FeCl2+                9.136e-029  8.365e-029   -28.039   -28.078    -0.038
   Fe(SO4)2-             2.325e-031  2.128e-031   -30.634   -30.672    -0.038
   FeHSO4+2              3.133e-032  2.202e-032   -31.504   -31.657    -0.153
   Fe2(OH)2+4            3.193e-033  7.791e-034   -32.496   -33.108    -0.613
   FeCl3                 7.540e-034  7.553e-034   -33.123   -33.122     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.541   -44.498    -0.957
H(0)            1.530e-009
   H2                    7.650e-010  7.662e-010    -9.116    -9.116     0.001
K               1.893e-005
   K+                    1.893e-005  1.731e-005    -4.723    -4.762    -0.039
   KSO4-                 1.434e-011  1.313e-011   -10.843   -10.882    -0.038
Mg              8.376e-005
   Mg+2                  8.038e-005  5.732e-005    -4.095    -4.242    -0.147
   MgHCO3+               3.253e-006  2.978e-006    -5.488    -5.526    -0.038
   MgCO3                 1.246e-007  1.248e-007    -6.905    -6.904     0.001
   MgOH+                 2.490e-009  2.280e-009    -8.604    -8.642    -0.038
   MgSO4                 1.449e-009  1.451e-009    -8.839    -8.838     0.001
Mn(2)           3.637e-005
   Mn+2                  2.541e-005  1.786e-005    -4.595    -4.748    -0.153
   MnHCO3+               7.718e-006  7.067e-006    -5.113    -5.151    -0.038
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.173e-009  6.568e-009    -8.144    -8.183    -0.038
   MnOH+                 5.491e-009  5.028e-009    -8.260    -8.299    -0.038
   MnSO4                 3.424e-010  3.429e-010    -9.465    -9.465     0.001
   MnCl2                 2.584e-013  2.588e-013   -12.588   -12.587     0.001
   MnCl3-                7.030e-018  6.437e-018   -17.153   -17.191    -0.038
   Mn(OH)3-              4.062e-019  3.719e-019   -18.391   -18.430    -0.038
Mn(3)           1.070e-034
   Mn+3                  1.070e-034  4.842e-035   -33.970   -34.315    -0.345
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.946   -83.099    -0.153
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.501   -96.539    -0.038
Na              2.176e-004
   Na+                   2.171e-004  1.990e-004    -3.663    -3.701    -0.038
   NaHCO3                4.960e-007  4.968e-007    -6.304    -6.304     0.001
   NaCO3-                9.232e-009  8.453e-009    -8.035    -8.073    -0.038
   NaSO4-                1.176e-010  1.077e-010    -9.930    -9.968    -0.038
O(0)            0.000e+000



   O2                    0.000e+000  0.000e+000   -74.150   -74.149     0.001
S(-2)           2.082e-004
   HS-                   7.448e-005  6.820e-005    -4.128    -4.166    -0.038
   H2S                   5.434e-005  5.443e-005    -4.265    -4.264     0.001
   Fe(HS)2               3.758e-005  3.764e-005    -4.425    -4.424     0.001
   AsS(OH)(HS)-          3.189e-007  2.920e-007    -6.496    -6.535    -0.038
   Fe(HS)3-              3.053e-007  2.795e-007    -6.515    -6.554    -0.038
   S5-2                  2.551e-007  1.899e-007    -6.593    -6.722    -0.128
   S4-2                  1.507e-007  1.108e-007    -6.822    -6.956    -0.134
   S6-2                  1.305e-007  9.827e-008    -6.884    -7.008    -0.123
   S-2                   1.284e-010  9.024e-011    -9.891   -10.045    -0.153
   S3-2                  5.386e-011  3.903e-011   -10.269   -10.409    -0.140
   S2-2                  3.091e-012  2.215e-012   -11.510   -11.655    -0.145
   As3S4(HS)2-           3.594e-016  3.290e-016   -15.444   -15.483    -0.038
S(6)            1.860e-007
   SO4-2                 1.526e-007  1.080e-007    -6.816    -6.967    -0.150
   CaSO4                 3.124e-008  3.129e-008    -7.505    -7.505     0.001
   MgSO4                 1.449e-009  1.451e-009    -8.839    -8.838     0.001
   MnSO4                 3.424e-010  3.429e-010    -9.465    -9.465     0.001
   FeSO4                 1.741e-010  1.744e-010    -9.759    -9.759     0.001
   NaSO4-                1.176e-010  1.077e-010    -9.930    -9.968    -0.038
   BaSO4                 1.997e-011  2.000e-011   -10.700   -10.699     0.001
   KSO4-                 1.434e-011  1.313e-011   -10.843   -10.882    -0.038
   HSO4-                 1.047e-012  9.584e-013   -11.980   -12.018    -0.038
   CaHSO4+               1.827e-014  1.673e-014   -13.738   -13.776    -0.038
   FeHSO4+               1.143e-016  1.046e-016   -15.942   -15.980    -0.038
   FeSO4+                9.839e-026  9.008e-026   -25.007   -25.045    -0.038
   Fe(SO4)2-             2.325e-031  2.128e-031   -30.634   -30.672    -0.038
   FeHSO4+2              3.133e-032  2.202e-032   -31.504   -31.657    -0.153

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.44   -9.80   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.02  -18.40   -1.38  As2O3
Artinite         -9.65   -0.05    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.40  -45.17    8.23  As2O5
As2S3(am)        -7.12  -52.02  -44.90  As2S3
As_native        -5.62  -18.15  -12.53  As
Ba3(AsO4)2      -14.34  -64.45  -50.11  Ba3(AsO4)2
Barite           -3.43  -13.40   -9.97  BaSO4
Birnessite      -28.30   15.30   43.60  MnO2
Bixbyite        -25.78  -26.39   -0.61  Mn2O3
Brucite          -7.00    9.84   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.76  -53.67  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.35   -2.51   -2.86  CH4
Claudetite      -17.06  -18.40   -1.34  As2O3
CO2(g)           -1.57   -3.04   -1.47  CO2
Dolomite         -1.27  -18.36  -17.09  CaMg(CO3)2
Dolomite(d)      -1.82  -18.36  -16.54  CaMg(CO3)2
Epsomite         -9.07  -11.21   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.29   -4.33   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.25  -37.79  -45.03  Fe3S4
Gypsum           -5.22   -9.80   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.27   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.07   33.96   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3



Huntite          -8.16  -38.13  -29.97  CaMg3(CO3)4
Hydromagnesite  -20.93  -29.70   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.41  -43.24   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.60  -42.81   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.47  -41.75   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.70  -45.09   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.85   -9.88   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.03   12.31   25.34  MnOOH
Melanterite      -9.80  -12.01   -2.21  FeSO4:7H2O
Mirabilite      -13.26  -14.37   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.69  -59.40  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.55  -12.84    2.71  MnCl2:4H2O
MnS(Green)       -5.67   -1.87    3.80  MnS
MnSO4           -14.38  -11.71    2.67  MnSO4
Nahcolite        -5.51   -6.05   -0.55  NaHCO3
Natron          -11.73  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.26   -9.88   -5.62  MgCO3:3H2O
Nsutite         -27.27   15.30   42.56  MnO2
O2(g)           -71.26  -74.15   -2.89  O2
Orpiment         -5.72  -52.02  -46.30  As2S3
Portlandite     -11.56   11.24   22.80  Ca(OH)2
Pyrite           11.07   -7.41  -18.48  FeS2
Pyrochroite      -5.87    9.33   15.20  Mn(OH)2
Pyrolusite      -26.08   15.30   41.38  MnO2
Realgar          -3.45  -23.39  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.45  -44.70  -20.25  FeAsO4:2H2O
Siderite          0.21  -10.68  -10.89  FeCO3
Siderite(d)(3)   -0.23  -10.68  -10.45  FeCO3
Sulfur           -3.13  -18.16  -15.03  S
Thenardite      -14.19  -14.37   -0.18  Na2SO4
Thermonatrite   -13.17  -13.04    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.51  -12.07   -8.56  BaCO3

Reaction step 35.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta



Birnessite         -28.33   15.28   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.797e-002 -2.035e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.054e-002 -6.468e-005
Manganite          -13.05   12.29   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.251e-004  4.251e-004
Siderite(d)(3)      -0.21  -10.66  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.52  -12.08   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.484e-004  Surface charge, eq

Hfo_s         
 5.268e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.173e-006       0.602  3.173e-006      -5.499
Hfo_sOMn+        1.761e-006       0.334  1.761e-006      -5.754
Hfo_sOFe+        2.654e-007       0.050  2.654e-007      -6.576
Hfo_sOH2+        4.243e-008       0.008  4.243e-008      -7.372
Hfo_sOH          2.302e-008       0.004  2.302e-008      -7.638
Hfo_sOHBa+2      2.445e-009       0.000  2.446e-009      -8.612
Hfo_sO-          2.862e-010       0.000  2.862e-010      -9.543

Hfo           
 1.484e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.267e-004       0.601  1.267e-004      -3.897
Hfo_wOH          6.877e-005       0.326  6.877e-005      -4.163
Hfo_wOFe+        7.397e-006       0.035  7.398e-006      -5.131
Hfo_wOMn+        4.178e-006       0.020  4.179e-006      -5.379
Hfo_wOCa+        1.518e-006       0.007  1.518e-006      -5.819
Hfo_wOMg+        1.045e-006       0.005  1.045e-006      -5.981
Hfo_wO-          8.549e-007       0.004  8.549e-007      -6.068
Hfo_wOFeOH       2.106e-007       0.001  2.106e-007      -6.676
Hfo_wH2AsO3      1.129e-008       0.000  1.129e-008      -7.947
Hfo_wOHSO4-2     4.406e-011       0.000  4.406e-011     -10.356
Hfo_wSO4-        4.070e-011       0.000  4.070e-011     -10.390
Hfo_wOBa+        1.691e-011       0.000  1.691e-011     -10.772
Hfo_wOHAsO4-3    6.370e-017       0.000  6.370e-017     -16.196
Hfo_wHAsO4-      4.843e-018       0.000  4.844e-018     -17.315
Hfo_wH2AsO4      2.888e-019       0.000  2.888e-019     -18.539

Mno           
-4.903e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.629e-030       0.000  4.629e-030     -29.334
Mno_O3Ca         2.872e-031       0.000  2.873e-031     -30.542
Mno_O3-2         2.696e-031       0.000  2.697e-031     -30.569
Mno_O3HMn+       6.009e-032       0.000  6.009e-032     -31.221
Mno_O3H-         8.774e-033       0.000  8.775e-033     -32.057
Mno_O3Na-        5.683e-033       0.000  5.683e-033     -32.245
Mno_O3Mg         4.229e-033       0.000  4.230e-033     -32.374
Mno_O3HCa+       3.253e-033       0.000  3.253e-033     -32.488
Mno_O3Ba         1.506e-033       0.000  1.506e-033     -32.822
Mno_O3HMg+       3.244e-035       0.000  3.244e-035     -34.489
Mno_O3HBa+       3.051e-035       0.000  3.051e-035     -34.516
Mno_O3HNa        1.725e-035       0.000  1.726e-035     -34.763



Mno_O3H2         2.144e-037       0.000  2.144e-037     -36.669
Mno_O3H3+        1.402e-042       0.000  1.402e-042     -41.853
Mno_O3H3Cl       3.483e-045       0.000  3.483e-045     -44.458

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.197e-007  3.196e-007
Ba               5.434e-007  5.434e-007
C                9.177e-003  9.177e-003
Ca               2.185e-003  2.185e-003
Cl               9.873e-005  9.873e-005
Fe               5.777e-005  5.777e-005
K                1.893e-005  1.893e-005
Mg               8.382e-005  8.382e-005
Mn               3.715e-005  3.715e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.025      Charge balance
                                       pe  =  -4.041      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.144e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.214e-003
                       Total CO2 (mol/kg)  =  6.009e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.490e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.54
                               Iterations  =  44
                                  Total H  = 1.110270e+002
                                  Total O  = 5.552158e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.157e-007  1.059e-007    -6.936    -6.975    -0.039
   H+                    1.023e-007  9.451e-008    -6.990    -7.025    -0.034
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.197e-007
   AsS(OH)(HS)-          3.190e-007  2.919e-007    -6.496    -6.535    -0.039
   H3AsO3                6.377e-010  6.388e-010    -9.195    -9.195     0.001
   H2AsO3-               5.229e-012  4.785e-012   -11.282   -11.320    -0.039
   As3S4(HS)2-           3.850e-016  3.523e-016   -15.415   -15.453    -0.039
   H4AsO3+               3.269e-017  2.991e-017   -16.486   -16.524    -0.039
   HAsO3-2               1.441e-019  1.010e-019   -18.841   -18.996    -0.154
   AsO3-3                4.746e-028  2.133e-028   -27.324   -27.671    -0.347
As(5)           3.003e-018
   H2AsO4-               1.536e-018  1.405e-018   -17.814   -17.852    -0.039
   HAsO4-2               1.468e-018  1.029e-018   -17.833   -17.988    -0.154
   AsO4-3                5.422e-023  2.436e-023   -22.266   -22.613    -0.347
   H3AsO4                2.645e-023  2.650e-023   -22.578   -22.577     0.001
Ba              5.434e-007
   Ba+2                  5.255e-007  3.683e-007    -6.279    -6.434    -0.154
   BaHCO3+               1.744e-008  1.596e-008    -7.758    -7.797    -0.039
   BaCO3                 4.261e-010  4.268e-010    -9.370    -9.370     0.001
   BaSO4                 1.915e-011  1.918e-011   -10.718   -10.717     0.001
   BaOH+                 1.443e-013  1.320e-013   -12.841   -12.879    -0.039
C(-4)           3.167e-003
   CH4                   3.167e-003  3.173e-003    -2.499    -2.499     0.001
C(4)            6.009e-003
   HCO3-                 4.928e-003  4.521e-003    -2.307    -2.345    -0.037



   CO2                   9.593e-004  9.609e-004    -3.018    -3.017     0.001
   CaHCO3+               9.306e-005  8.515e-005    -4.031    -4.070    -0.039
   MnHCO3+               7.997e-006  7.317e-006    -5.097    -5.136    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               4.797e-006  4.389e-006    -5.319    -5.358    -0.039
   MgHCO3+               3.306e-006  3.025e-006    -5.481    -5.519    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.167e-006  2.243e-006    -5.499    -5.649    -0.150
   FeCO3                 5.216e-007  5.225e-007    -6.283    -6.282     0.001
   NaHCO3                5.046e-007  5.055e-007    -6.297    -6.296     0.001
   MgCO3                 1.222e-007  1.224e-007    -6.913    -6.912     0.001
   BaHCO3+               1.744e-008  1.596e-008    -7.758    -7.797    -0.039
   NaCO3-                9.077e-009  8.305e-009    -8.042    -8.081    -0.039
   BaCO3                 4.261e-010  4.268e-010    -9.370    -9.370     0.001
Ca              2.185e-003
   Ca+2                  2.086e-003  1.477e-003    -2.681    -2.831    -0.150
   CaHCO3+               9.306e-005  8.515e-005    -4.031    -4.070    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 3.056e-008  3.061e-008    -7.515    -7.514     0.001
   CaOH+                 2.833e-009  2.592e-009    -8.548    -8.586    -0.039
   CaHSO4+               1.853e-014  1.695e-014   -13.732   -13.771    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.022e-005    -4.006    -4.045    -0.039
   MnCl+                 7.295e-009  6.674e-009    -8.137    -8.176    -0.039
   FeCl+                 1.321e-009  1.209e-009    -8.879    -8.918    -0.039
   MnCl2                 2.624e-013  2.628e-013   -12.581   -12.580     0.001
   MnCl3-                7.138e-018  6.531e-018   -17.146   -17.185    -0.039
   FeCl+2                3.283e-025  2.301e-025   -24.484   -24.638    -0.154
   FeCl2+                1.013e-028  9.272e-029   -27.994   -28.033    -0.039
   FeCl3                 8.352e-034  8.365e-034   -33.078   -33.078     0.001
Fe(2)           5.777e-005
   Fe(HS)2               3.825e-005  3.832e-005    -4.417    -4.417     0.001
   Fe+2                  1.385e-005  9.709e-006    -4.858    -5.013    -0.154
   FeHCO3+               4.797e-006  4.389e-006    -5.319    -5.358    -0.039
   FeCO3                 5.216e-007  5.225e-007    -6.283    -6.282     0.001
   Fe(HS)3-              3.035e-007  2.777e-007    -6.518    -6.556    -0.039
   FeOH+                 3.550e-008  3.248e-008    -7.450    -7.488    -0.039
   FeCl+                 1.321e-009  1.209e-009    -8.879    -8.918    -0.039
   FeSO4                 1.791e-010  1.794e-010    -9.747    -9.746     0.001
   Fe(OH)2               2.920e-012  2.924e-012   -11.535   -11.534     0.001
   Fe(OH)3-              1.256e-015  1.149e-015   -14.901   -14.940    -0.039
   FeHSO4+               1.218e-016  1.114e-016   -15.914   -15.953    -0.039
Fe(3)           4.987e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.208e-014  2.021e-014   -13.656   -13.695    -0.039
   Fe(OH)4-              2.904e-016  2.657e-016   -15.537   -15.576    -0.039
   FeOH+2                8.231e-018  5.768e-018   -17.085   -17.239    -0.154
   Fe+3                  1.879e-022  8.445e-023   -21.726   -22.073    -0.347
   FeCl+2                3.283e-025  2.301e-025   -24.484   -24.638    -0.154
   FeSO4+                1.052e-025  9.622e-026   -24.978   -25.017    -0.039
   FeCl2+                1.013e-028  9.272e-029   -27.994   -28.033    -0.039
   Fe(SO4)2-             2.391e-031  2.187e-031   -30.621   -30.660    -0.039
   FeHSO4+2              3.475e-032  2.435e-032   -31.459   -31.613    -0.154
   Fe2(OH)2+4            3.713e-033  8.956e-034   -32.430   -33.048    -0.618
   FeCl3                 8.352e-034  8.365e-034   -33.078   -33.078     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.457   -44.422    -0.965
H(0)            1.522e-009
   H2                    7.610e-010  7.622e-010    -9.119    -9.118     0.001
K               1.893e-005
   K+                    1.893e-005  1.730e-005    -4.723    -4.762    -0.039
   KSO4-                 1.380e-011  1.263e-011   -10.860   -10.899    -0.039
Mg              8.382e-005
   Mg+2                  8.039e-005  5.718e-005    -4.095    -4.243    -0.148
   MgHCO3+               3.306e-006  3.025e-006    -5.481    -5.519    -0.039
   MgCO3                 1.222e-007  1.224e-007    -6.913    -6.912     0.001
   MgOH+                 2.400e-009  2.196e-009    -8.620    -8.658    -0.039
   MgSO4                 1.391e-009  1.393e-009    -8.857    -8.856     0.001



Mn(2)           3.715e-005
   Mn+2                  2.591e-005  1.816e-005    -4.586    -4.741    -0.154
   MnHCO3+               7.997e-006  7.317e-006    -5.097    -5.136    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.295e-009  6.674e-009    -8.137    -8.176    -0.039
   MnOH+                 5.397e-009  4.938e-009    -8.268    -8.306    -0.039
   MnSO4                 3.350e-010  3.355e-010    -9.475    -9.474     0.001
   MnCl2                 2.624e-013  2.628e-013   -12.581   -12.580     0.001
   MnCl3-                7.138e-018  6.531e-018   -17.146   -17.185    -0.039
   Mn(OH)3-              3.724e-019  3.407e-019   -18.429   -18.468    -0.039
Mn(3)           1.138e-034
   Mn+3                  1.138e-034  5.112e-035   -33.944   -34.291    -0.347
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -82.993   -83.147    -0.154
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.533   -96.572    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.988e-004    -3.663    -3.702    -0.038
   NaHCO3                5.046e-007  5.055e-007    -6.297    -6.296     0.001
   NaCO3-                9.077e-009  8.305e-009    -8.042    -8.081    -0.039
   NaSO4-                1.132e-010  1.035e-010    -9.946    -9.985    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.145   -74.144     0.001
S(-2)           2.082e-004
   HS-                   7.273e-005  6.654e-005    -4.138    -4.177    -0.039
   H2S                   5.490e-005  5.499e-005    -4.260    -4.260     0.001
   Fe(HS)2               3.825e-005  3.832e-005    -4.417    -4.417     0.001
   AsS(OH)(HS)-          3.190e-007  2.919e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              3.035e-007  2.777e-007    -6.518    -6.556    -0.039
   S5-2                  2.409e-007  1.789e-007    -6.618    -6.747    -0.129
   S4-2                  1.424e-007  1.044e-007    -6.847    -6.981    -0.135
   S6-2                  1.232e-007  9.260e-008    -6.909    -7.033    -0.124
   S-2                   1.213e-010  8.504e-011    -9.916   -10.070    -0.154
   S3-2                  5.088e-011  3.678e-011   -10.293   -10.434    -0.141
   S2-2                  2.921e-012  2.088e-012   -11.534   -11.680    -0.146
   As3S4(HS)2-           3.850e-016  3.523e-016   -15.415   -15.453    -0.039
S(6)            1.799e-007
   SO4-2                 1.473e-007  1.039e-007    -6.832    -6.983    -0.151
   CaSO4                 3.056e-008  3.061e-008    -7.515    -7.514     0.001
   MgSO4                 1.391e-009  1.393e-009    -8.857    -8.856     0.001
   MnSO4                 3.350e-010  3.355e-010    -9.475    -9.474     0.001
   FeSO4                 1.791e-010  1.794e-010    -9.747    -9.746     0.001
   NaSO4-                1.132e-010  1.035e-010    -9.946    -9.985    -0.039
   BaSO4                 1.915e-011  1.918e-011   -10.718   -10.717     0.001
   KSO4-                 1.380e-011  1.263e-011   -10.860   -10.899    -0.039
   HSO4-                 1.044e-012  9.548e-013   -11.981   -12.020    -0.039
   CaHSO4+               1.853e-014  1.695e-014   -13.732   -13.771    -0.039
   FeHSO4+               1.218e-016  1.114e-016   -15.914   -15.953    -0.039
   FeSO4+                1.052e-025  9.622e-026   -24.978   -25.017    -0.039
   Fe(SO4)2-             2.391e-031  2.187e-031   -30.621   -30.660    -0.039
   FeHSO4+2              3.475e-032  2.435e-032   -31.459   -31.613    -0.154

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.45   -9.81   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.01  -18.39   -1.38  As2O3
Artinite         -9.69   -0.09    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.38  -45.15    8.23  As2O5
As2S3(am)        -7.09  -51.99  -44.90  As2S3
As_native        -5.61  -18.15  -12.53  As
Ba3(AsO4)2      -14.42  -64.53  -50.11  Ba3(AsO4)2
Barite           -3.45  -13.42   -9.97  BaSO4
Birnessite      -28.33   15.28   43.60  MnO2
Bixbyite        -25.83  -26.44   -0.61  Mn2O3



Brucite          -7.03    9.81   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.81  -53.72  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.36   -2.50   -2.86  CH4
Claudetite      -17.05  -18.39   -1.34  As2O3
CO2(g)           -1.55   -3.02   -1.47  CO2
Dolomite         -1.28  -18.37  -17.09  CaMg(CO3)2
Dolomite(d)      -1.83  -18.37  -16.54  CaMg(CO3)2
Epsomite         -9.09  -11.23   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.04   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.17   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.27  -37.77  -45.03  Fe3S4
Gypsum           -5.23   -9.81   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.14   33.89   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.19  -38.16  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.00  -29.76   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.39  -43.22   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.59  -42.80   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.46  -41.74   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.67  -45.06   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.48   -2.17   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.86   -9.89   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.05   12.29   25.34  MnOOH
Melanterite      -9.79  -12.00   -2.21  FeSO4:7H2O
Mirabilite      -13.27  -14.39   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.82  -89.53   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.74  -59.45  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.54  -12.83    2.71  MnCl2:4H2O
MnS(Green)       -5.69   -1.89    3.80  MnS
MnSO4           -14.39  -11.72    2.67  MnSO4
Nahcolite        -5.50   -6.05   -0.55  NaHCO3
Natron          -11.74  -13.05   -1.31  Na2CO3:10H2O
Nesquehonite     -4.27   -9.89   -5.62  MgCO3:3H2O
Nsutite         -27.29   15.28   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2
Orpiment         -5.69  -51.99  -46.30  As2S3
Portlandite     -11.58   11.22   22.80  Ca(OH)2
Pyrite           11.08   -7.40  -18.48  FeS2
Pyrochroite      -5.89    9.31   15.20  Mn(OH)2
Pyrolusite      -26.10   15.28   41.38  MnO2
Realgar          -3.44  -23.38  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.44  -44.69  -20.25  FeAsO4:2H2O
Siderite          0.23  -10.66  -10.89  FeCO3
Siderite(d)(3)   -0.21  -10.66  -10.45  FeCO3
Sulfur           -3.13  -18.15  -15.03  S
Thenardite      -14.21  -14.39   -0.18  Na2SO4
Thermonatrite   -13.18  -13.05    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.52  -12.08   -8.56  BaCO3

Reaction step 36.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.



Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.35   15.26   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.792e-002 -2.078e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.681e-005
Manganite          -13.07   12.27   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.245e-004  4.245e-004
Siderite(d)(3)      -0.19  -10.64  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.53  -12.09   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.499e-004  Surface charge, eq

Hfo_s         
 5.267e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.205e-006       0.609  3.205e-006      -5.494
Hfo_sOMn+        1.720e-006       0.327  1.720e-006      -5.764
Hfo_sOFe+        2.721e-007       0.052  2.721e-007      -6.565
Hfo_sOH2+        4.361e-008       0.008  4.361e-008      -7.360
Hfo_sOH          2.288e-008       0.004  2.288e-008      -7.640
Hfo_sOHBa+2      2.423e-009       0.000  2.423e-009      -8.616
Hfo_sO-          2.751e-010       0.000  2.751e-010      -9.561

Hfo           
 1.499e-004  Surface charge, eq

Hfo_w         
 2.107e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.283e-004       0.609  1.284e-004      -3.892
Hfo_wOH          6.735e-005       0.320  6.735e-005      -4.172
Hfo_wOFe+        7.473e-006       0.035  7.474e-006      -5.126
Hfo_wOMn+        4.022e-006       0.019  4.022e-006      -5.396
Hfo_wOCa+        1.461e-006       0.007  1.461e-006      -5.835
Hfo_wOMg+        9.872e-007       0.005  9.873e-007      -6.006
Hfo_wO-          8.096e-007       0.004  8.096e-007      -6.092
Hfo_wOFeOH       2.058e-007       0.001  2.058e-007      -6.687
Hfo_wH2AsO3      1.121e-008       0.000  1.121e-008      -7.950
Hfo_wOHSO4-2     4.156e-011       0.000  4.156e-011     -10.381
Hfo_wSO4-        3.970e-011       0.000  3.970e-011     -10.401
Hfo_wOBa+        1.596e-011       0.000  1.596e-011     -10.797
Hfo_wOHAsO4-3    5.748e-017       0.000  5.748e-017     -16.240



Hfo_wHAsO4-      4.674e-018       0.000  4.674e-018     -17.330
Hfo_wH2AsO4      2.882e-019       0.000  2.883e-019     -18.540

Mno           
-2.126e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.052e-028       0.000  2.052e-028     -27.688
Mno_O3Ca         1.273e-029       0.000  1.273e-029     -28.895
Mno_O3-2         1.176e-029       0.000  1.176e-029     -28.930
Mno_O3HMn+       2.754e-030       0.000  2.755e-030     -29.560
Mno_O3H-         3.957e-031       0.000  3.957e-031     -30.403
Mno_O3Na-        2.477e-031       0.000  2.477e-031     -30.606
Mno_O3Mg         1.840e-031       0.000  1.840e-031     -30.735
Mno_O3HCa+       1.491e-031       0.000  1.491e-031     -30.826
Mno_O3Ba         6.546e-032       0.000  6.547e-032     -31.184
Mno_O3HMg+       1.459e-033       0.000  1.459e-033     -32.836
Mno_O3HBa+       1.371e-033       0.000  1.371e-033     -32.863
Mno_O3HNa        7.776e-034       0.000  7.777e-034     -33.109
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.762e-041       0.000  6.762e-041     -40.170
Mno_O3H3Cl       1.679e-043       0.000  1.679e-043     -42.775

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.197e-007  3.197e-007
Ba               5.434e-007  5.434e-007
C                9.420e-003  9.420e-003
Ca               2.228e-003  2.228e-003
Cl               9.873e-005  9.873e-005
Fe               5.982e-005  5.982e-005
K                1.893e-005  1.893e-005
Mg               8.388e-005  8.388e-005
Mn               3.793e-005  3.793e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   7.010      Charge balance
                                       pe  =  -4.025      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.272e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.308e-003
                       Total CO2 (mol/kg)  =  6.153e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.505e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.49
                               Iterations  =  35
                                  Total H  = 1.110274e+002
                                  Total O  = 5.552191e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   OH-                   1.120e-007  1.024e-007    -6.951    -6.990    -0.039
   H+                    1.059e-007  9.774e-008    -6.975    -7.010    -0.035
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.197e-007



   AsS(OH)(HS)-          3.191e-007  2.917e-007    -6.496    -6.535    -0.039
   H3AsO3                6.466e-010  6.477e-010    -9.189    -9.189     0.001
   H2AsO3-               5.131e-012  4.691e-012   -11.290   -11.329    -0.039
   As3S4(HS)2-           4.114e-016  3.762e-016   -15.386   -15.425    -0.039
   H4AsO3+               3.430e-017  3.136e-017   -16.465   -16.504    -0.039
   HAsO3-2               1.370e-019  9.577e-020   -18.863   -19.019    -0.156
   AsO3-3                4.379e-028  1.955e-028   -27.359   -27.709    -0.350
As(5)           2.917e-018
   H2AsO4-               1.514e-018  1.384e-018   -17.820   -17.859    -0.039
   HAsO4-2               1.402e-018  9.800e-019   -17.853   -18.009    -0.156
   AsO4-3                5.027e-023  2.245e-023   -22.299   -22.649    -0.350
   H3AsO4                2.695e-023  2.700e-023   -22.569   -22.569     0.001
Ba              5.434e-007
   Ba+2                  5.253e-007  3.671e-007    -6.280    -6.435    -0.156
   BaHCO3+               1.770e-008  1.619e-008    -7.752    -7.791    -0.039
   BaCO3                 4.179e-010  4.186e-010    -9.379    -9.378     0.001
   BaSO4                 1.838e-011  1.841e-011   -10.736   -10.735     0.001
   BaOH+                 1.392e-013  1.272e-013   -12.856   -12.895    -0.039
C(-4)           3.267e-003
   CH4                   3.267e-003  3.273e-003    -2.486    -2.485     0.001
C(4)            6.153e-003
   HCO3-                 5.018e-003  4.600e-003    -2.300    -2.337    -0.038
   CO2                   1.009e-003  1.011e-003    -2.996    -2.995     0.001
   CaHCO3+               9.631e-005  8.805e-005    -4.016    -4.055    -0.039
   MnHCO3+               8.276e-006  7.567e-006    -5.082    -5.121    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   FeHCO3+               5.211e-006  4.765e-006    -5.283    -5.322    -0.039
   MgHCO3+               3.358e-006  3.070e-006    -5.474    -5.513    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.124e-006  2.207e-006    -5.505    -5.656    -0.151
   FeCO3                 5.475e-007  5.484e-007    -6.262    -6.261     0.001
   NaHCO3                5.131e-007  5.140e-007    -6.290    -6.289     0.001
   MgCO3                 1.199e-007  1.201e-007    -6.921    -6.920     0.001
   BaHCO3+               1.770e-008  1.619e-008    -7.752    -7.791    -0.039
   NaCO3-                8.931e-009  8.166e-009    -8.049    -8.088    -0.039
   BaCO3                 4.179e-010  4.186e-010    -9.379    -9.378     0.001
Ca              2.228e-003
   Ca+2                  2.126e-003  1.501e-003    -2.672    -2.824    -0.151
   CaHCO3+               9.631e-005  8.805e-005    -4.016    -4.055    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.992e-008  2.997e-008    -7.524    -7.523     0.001
   CaOH+                 2.787e-009  2.548e-009    -8.555    -8.594    -0.039
   CaHSO4+               1.877e-014  1.716e-014   -13.727   -13.766    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.015e-005    -4.006    -4.045    -0.039
   MnCl+                 7.413e-009  6.778e-009    -8.130    -8.169    -0.039
   FeCl+                 1.410e-009  1.289e-009    -8.851    -8.890    -0.039
   MnCl2                 2.663e-013  2.667e-013   -12.575   -12.574     0.001
   MnCl3-                7.244e-018  6.623e-018   -17.140   -17.179    -0.039
   FeCl+2                3.639e-025  2.543e-025   -24.439   -24.595    -0.156
   FeCl2+                1.120e-028  1.024e-028   -27.951   -27.990    -0.039
   FeCl3                 9.216e-034  9.231e-034   -33.035   -33.035     0.001
Fe(2)           5.982e-005
   Fe(HS)2               3.890e-005  3.896e-005    -4.410    -4.409     0.001
   Fe+2                  1.482e-005  1.036e-005    -4.829    -4.985    -0.156
   FeHCO3+               5.211e-006  4.765e-006    -5.283    -5.322    -0.039
   FeCO3                 5.475e-007  5.484e-007    -6.262    -6.261     0.001
   Fe(HS)3-              3.015e-007  2.757e-007    -6.521    -6.560    -0.039
   FeOH+                 3.664e-008  3.350e-008    -7.436    -7.475    -0.039
   FeCl+                 1.410e-009  1.289e-009    -8.851    -8.890    -0.039
   FeSO4                 1.840e-010  1.843e-010    -9.735    -9.734     0.001
   Fe(OH)2               2.912e-012  2.917e-012   -11.536   -11.535     0.001
   Fe(OH)3-              1.213e-015  1.109e-015   -14.916   -14.955    -0.039
   FeHSO4+               1.295e-016  1.184e-016   -15.888   -15.927    -0.039
Fe(3)           5.063e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.285e-014  2.090e-014   -13.641   -13.680    -0.039



   Fe(OH)4-              2.810e-016  2.569e-016   -15.551   -15.590    -0.039
   FeOH+2                8.828e-018  6.169e-018   -17.054   -17.210    -0.156
   Fe+3                  2.092e-022  9.340e-023   -21.679   -22.030    -0.350
   FeCl+2                3.639e-025  2.543e-025   -24.439   -24.595    -0.156
   FeSO4+                1.121e-025  1.025e-025   -24.950   -24.989    -0.039
   FeCl2+                1.120e-028  1.024e-028   -27.951   -27.990    -0.039
   Fe(SO4)2-             2.454e-031  2.244e-031   -30.610   -30.649    -0.039
   FeHSO4+2              3.838e-032  2.682e-032   -31.416   -31.571    -0.156
   Fe2(OH)2+4            4.295e-033  1.024e-033   -32.367   -32.990    -0.623
   FeCl3                 9.216e-034  9.231e-034   -33.035   -33.035     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.377   -44.350    -0.973
H(0)            1.514e-009
   H2                    7.572e-010  7.584e-010    -9.121    -9.120     0.001
K               1.893e-005
   K+                    1.893e-005  1.728e-005    -4.723    -4.762    -0.039
   KSO4-                 1.329e-011  1.215e-011   -10.876   -10.915    -0.039
Mg              8.388e-005
   Mg+2                  8.040e-005  5.704e-005    -4.095    -4.244    -0.149
   MgHCO3+               3.358e-006  3.070e-006    -5.474    -5.513    -0.039
   MgCO3                 1.199e-007  1.201e-007    -6.921    -6.920     0.001
   MgOH+                 2.317e-009  2.118e-009    -8.635    -8.674    -0.039
   MgSO4                 1.336e-009  1.338e-009    -8.874    -8.874     0.001
Mn(2)           3.793e-005
   Mn+2                  2.641e-005  1.846e-005    -4.578    -4.734    -0.156
   MnHCO3+               8.276e-006  7.567e-006    -5.082    -5.121    -0.039
   MnCO3                 3.231e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.413e-009  6.778e-009    -8.130    -8.169    -0.039
   MnOH+                 5.308e-009  4.853e-009    -8.275    -8.314    -0.039
   MnSO4                 3.279e-010  3.284e-010    -9.484    -9.484     0.001
   MnCl2                 2.663e-013  2.667e-013   -12.575   -12.574     0.001
   MnCl3-                7.244e-018  6.623e-018   -17.140   -17.179    -0.039
   Mn(OH)3-              3.425e-019  3.131e-019   -18.465   -18.504    -0.039
Mn(3)           1.206e-034
   Mn+3                  1.206e-034  5.386e-035   -33.919   -34.269    -0.350
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.039   -83.194    -0.156
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.564   -96.603    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.987e-004    -3.663    -3.702    -0.039
   NaHCO3                5.131e-007  5.140e-007    -6.290    -6.289     0.001
   NaCO3-                8.931e-009  8.166e-009    -8.049    -8.088    -0.039
   NaSO4-                1.090e-010  9.965e-011    -9.963   -10.002    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.141   -74.140     0.001
S(-2)           2.082e-004
   HS-                   7.106e-005  6.497e-005    -4.148    -4.187    -0.039
   H2S                   5.543e-005  5.552e-005    -4.256    -4.256     0.001
   Fe(HS)2               3.890e-005  3.896e-005    -4.410    -4.409     0.001
   AsS(OH)(HS)-          3.191e-007  2.917e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              3.015e-007  2.757e-007    -6.521    -6.560    -0.039
   S5-2                  2.279e-007  1.689e-007    -6.642    -6.772    -0.130
   S4-2                  1.347e-007  9.855e-008    -6.871    -7.006    -0.136
   S6-2                  1.165e-007  8.743e-008    -6.934    -7.058    -0.125
   S-2                   1.149e-010  8.029e-011    -9.940   -10.095    -0.156
   S3-2                  4.815e-011  3.473e-011   -10.317   -10.459    -0.142
   S2-2                  2.765e-012  1.971e-012   -11.558   -11.705    -0.147
   As3S4(HS)2-           4.114e-016  3.762e-016   -15.386   -15.425    -0.039
S(6)            1.741e-007
   SO4-2                 1.422e-007  1.001e-007    -6.847    -7.000    -0.153
   CaSO4                 2.992e-008  2.997e-008    -7.524    -7.523     0.001
   MgSO4                 1.336e-009  1.338e-009    -8.874    -8.874     0.001
   MnSO4                 3.279e-010  3.284e-010    -9.484    -9.484     0.001
   FeSO4                 1.840e-010  1.843e-010    -9.735    -9.734     0.001
   NaSO4-                1.090e-010  9.965e-011    -9.963   -10.002    -0.039
   BaSO4                 1.838e-011  1.841e-011   -10.736   -10.735     0.001
   KSO4-                 1.329e-011  1.215e-011   -10.876   -10.915    -0.039



   HSO4-                 1.040e-012  9.509e-013   -11.983   -12.022    -0.039
   CaHSO4+               1.877e-014  1.716e-014   -13.727   -13.766    -0.039
   FeHSO4+               1.295e-016  1.184e-016   -15.888   -15.927    -0.039
   FeSO4+                1.121e-025  1.025e-025   -24.950   -24.989    -0.039
   Fe(SO4)2-             2.454e-031  2.244e-031   -30.610   -30.649    -0.039
   FeHSO4+2              3.838e-032  2.682e-032   -31.416   -31.571    -0.156

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.46   -9.82   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -17.00  -18.38   -1.38  As2O3
Artinite         -9.72   -0.12    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.37  -45.14    8.23  As2O5
As2S3(am)        -7.07  -51.97  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.49  -64.60  -50.11  Ba3(AsO4)2
Barite           -3.46  -13.43   -9.97  BaSO4
Birnessite      -28.35   15.26   43.60  MnO2
Bixbyite        -25.87  -26.48   -0.61  Mn2O3
Brucite          -7.06    9.78   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.86  -53.77  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.37   -2.49   -2.86  CH4
Claudetite      -17.04  -18.38   -1.34  As2O3
CO2(g)           -1.53   -3.00   -1.47  CO2
Dolomite         -1.29  -18.38  -17.09  CaMg(CO3)2
Dolomite(d)      -1.84  -18.38  -16.54  CaMg(CO3)2
Epsomite         -9.10  -11.24   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.28   -4.32   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.75   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.28  -37.75  -45.03  Fe3S4
Gypsum           -5.24   -9.82   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.26   -4.26   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.20   33.83   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.21  -38.18  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.06  -29.82   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.38  -43.21   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.58  -42.79   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.45  -41.73   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.65  -45.04   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.87   -9.90   -8.03  MgCO3
Magnetite         3.30    7.04    3.74  Fe3O4
Manganite       -13.07   12.27   25.34  MnOOH
Melanterite      -9.78  -11.99   -2.21  FeSO4:7H2O
Mirabilite      -13.29  -14.40   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.79  -59.50  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.71   -1.91    3.80  MnS
MnSO4           -14.40  -11.73    2.67  MnSO4
Nahcolite        -5.49   -6.04   -0.55  NaHCO3
Natron          -11.75  -13.06   -1.31  Na2CO3:10H2O
Nesquehonite     -4.28   -9.90   -5.62  MgCO3:3H2O
Nsutite         -27.31   15.26   42.56  MnO2
O2(g)           -71.25  -74.14   -2.89  O2



Orpiment         -5.67  -51.97  -46.30  As2S3
Portlandite     -11.60   11.20   22.80  Ca(OH)2
Pyrite           11.09   -7.39  -18.48  FeS2
Pyrochroite      -5.91    9.29   15.20  Mn(OH)2
Pyrolusite      -26.12   15.26   41.38  MnO2
Realgar          -3.43  -23.37  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.43  -44.68  -20.25  FeAsO4:2H2O
Siderite          0.25  -10.64  -10.89  FeCO3
Siderite(d)(3)   -0.19  -10.64  -10.45  FeCO3
Sulfur           -3.12  -18.15  -15.03  S
Thenardite      -14.22  -14.40   -0.18  Na2SO4
Thermonatrite   -13.18  -13.06    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.53  -12.09   -8.56  BaCO3

Reaction step 37.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.36   15.24   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.788e-002 -2.120e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.053e-002 -6.896e-005
Manganite          -13.09   12.25   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.239e-004  4.239e-004
Siderite(d)(3)      -0.17  -10.62  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.54  -12.10   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.514e-004  Surface charge, eq

Hfo_s         
 5.266e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.235e-006       0.614  3.236e-006      -5.490
Hfo_sOMn+        1.681e-006       0.319  1.681e-006      -5.774
Hfo_sOFe+        2.787e-007       0.053  2.787e-007      -6.555
Hfo_sOH2+        4.477e-008       0.009  4.477e-008      -7.349
Hfo_sOH          2.274e-008       0.004  2.274e-008      -7.643
Hfo_sOHBa+2      2.400e-009       0.000  2.400e-009      -8.620



Hfo_sO-          2.647e-010       0.000  2.647e-010      -9.577

Hfo           
 1.514e-004  Surface charge, eq

Hfo_w         
 2.106e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.299e-004       0.617  1.299e-004      -3.886
Hfo_wOH          6.599e-005       0.313  6.599e-005      -4.181
Hfo_wOFe+        7.545e-006       0.036  7.546e-006      -5.122
Hfo_wOMn+        3.875e-006       0.018  3.875e-006      -5.412
Hfo_wOCa+        1.407e-006       0.007  1.407e-006      -5.852
Hfo_wOMg+        9.341e-007       0.004  9.341e-007      -6.030
Hfo_wO-          7.679e-007       0.004  7.680e-007      -6.115
Hfo_wOFeOH       2.011e-007       0.001  2.011e-007      -6.697
Hfo_wH2AsO3      1.114e-008       0.000  1.114e-008      -7.953
Hfo_wOHSO4-2     3.925e-011       0.000  3.925e-011     -10.406
Hfo_wSO4-        3.873e-011       0.000  3.873e-011     -10.412
Hfo_wOBa+        1.509e-011       0.000  1.509e-011     -10.821
Hfo_wOHAsO4-3    5.206e-017       0.000  5.206e-017     -16.284
Hfo_wHAsO4-      4.517e-018       0.000  4.517e-018     -17.345
Hfo_wH2AsO4      2.877e-019       0.000  2.877e-019     -18.541

Mno           
-1.980e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.953e-028       0.000  1.953e-028     -27.709
Mno_O3Ca         1.212e-029       0.000  1.212e-029     -28.916
Mno_O3-2         1.102e-029       0.000  1.102e-029     -28.958
Mno_O3HMn+       2.709e-030       0.000  2.709e-030     -29.567
Mno_O3H-         3.831e-031       0.000  3.831e-031     -30.417
Mno_O3Na-        2.320e-031       0.000  2.320e-031     -30.635
Mno_O3Mg         1.720e-031       0.000  1.720e-031     -30.764
Mno_O3HCa+       1.466e-031       0.000  1.466e-031     -30.834
Mno_O3Ba         6.116e-032       0.000  6.116e-032     -31.214
Mno_O3HMg+       1.409e-033       0.000  1.409e-033     -32.851
Mno_O3HBa+       1.323e-033       0.000  1.323e-033     -32.878
Mno_O3HNa        7.523e-034       0.000  7.523e-034     -33.124
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        6.984e-041       0.000  6.985e-041     -40.156
Mno_O3H3Cl       1.733e-043       0.000  1.733e-043     -42.761

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.198e-007  3.198e-007
Ba               5.434e-007  5.434e-007
C                9.663e-003  9.663e-003
Ca               2.270e-003  2.270e-003
Cl               9.873e-005  9.873e-005
Fe               6.189e-005  6.189e-005
K                1.893e-005  1.893e-005
Mg               8.393e-005  8.393e-005
Mn               3.870e-005  3.870e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.996      Charge balance



                                       pe  =  -4.010      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.398e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.399e-003
                       Total CO2 (mol/kg)  =  6.296e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.520e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.45
                               Iterations  =  32
                                  Total H  = 1.110278e+002
                                  Total O  = 5.552225e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.094e-007  1.010e-007    -6.961    -6.996    -0.035
   OH-                   1.085e-007  9.914e-008    -6.965    -7.004    -0.039
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.198e-007
   AsS(OH)(HS)-          3.191e-007  2.916e-007    -6.496    -6.535    -0.039
   H3AsO3                6.556e-010  6.567e-010    -9.183    -9.183     0.001
   H2AsO3-               5.040e-012  4.605e-012   -11.298   -11.337    -0.039
   As3S4(HS)2-           4.386e-016  4.008e-016   -15.358   -15.397    -0.039
   H4AsO3+               3.595e-017  3.285e-017   -16.444   -16.484    -0.039
   HAsO3-2               1.306e-019  9.101e-020   -18.884   -19.041    -0.157
   AsO3-3                4.053e-028  1.799e-028   -27.392   -27.745    -0.353
As(5)           2.837e-018
   H2AsO4-               1.495e-018  1.366e-018   -17.825   -17.865    -0.039
   HAsO4-2               1.343e-018  9.358e-019   -17.872   -18.029    -0.157
   AsO4-3                4.676e-023  2.075e-023   -22.330   -22.683    -0.353
   H3AsO4                2.746e-023  2.751e-023   -22.561   -22.561     0.001
Ba              5.434e-007
   Ba+2                  5.251e-007  3.659e-007    -6.280    -6.437    -0.157
   BaHCO3+               1.796e-008  1.641e-008    -7.746    -7.785    -0.039
   BaCO3                 4.101e-010  4.108e-010    -9.387    -9.386     0.001
   BaSO4                 1.766e-011  1.769e-011   -10.753   -10.752     0.001
   BaOH+                 1.344e-013  1.228e-013   -12.872   -12.911    -0.039
C(-4)           3.367e-003
   CH4                   3.367e-003  3.373e-003    -2.473    -2.472     0.001
C(4)            6.296e-003
   HCO3-                 5.106e-003  4.678e-003    -2.292    -2.330    -0.038
   CO2                   1.060e-003  1.062e-003    -2.975    -2.974     0.001
   CaHCO3+               9.955e-005  9.095e-005    -4.002    -4.041    -0.039
   MnHCO3+               8.554e-006  7.816e-006    -5.068    -5.107    -0.039
   FeHCO3+               5.645e-006  5.157e-006    -5.248    -5.288    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.409e-006  3.114e-006    -5.467    -5.507    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.084e-006  2.173e-006    -5.511    -5.663    -0.152
   FeCO3                 5.737e-007  5.747e-007    -6.241    -6.241     0.001
   NaHCO3                5.214e-007  5.223e-007    -6.283    -6.282     0.001
   MgCO3                 1.178e-007  1.180e-007    -6.929    -6.928     0.001
   BaHCO3+               1.796e-008  1.641e-008    -7.746    -7.785    -0.039
   NaCO3-                8.793e-009  8.034e-009    -8.056    -8.095    -0.039
   BaCO3                 4.101e-010  4.108e-010    -9.387    -9.386     0.001
Ca              2.270e-003
   Ca+2                  2.165e-003  1.524e-003    -2.665    -2.817    -0.152
   CaHCO3+               9.955e-005  9.095e-005    -4.002    -4.041    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.929e-008  2.934e-008    -7.533    -7.533     0.001
   CaOH+                 2.742e-009  2.505e-009    -8.562    -8.601    -0.039
   CaHSO4+               1.899e-014  1.735e-014   -13.721   -13.761    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.009e-005    -4.006    -4.045    -0.040



   MnCl+                 7.530e-009  6.880e-009    -8.123    -8.162    -0.039
   FeCl+                 1.500e-009  1.371e-009    -8.824    -8.863    -0.039
   MnCl2                 2.701e-013  2.705e-013   -12.568   -12.568     0.001
   MnCl3-                7.347e-018  6.713e-018   -17.134   -17.173    -0.039
   FeCl+2                4.019e-025  2.801e-025   -24.396   -24.553    -0.157
   FeCl2+                1.233e-028  1.127e-028   -27.909   -27.948    -0.039
   FeCl3                 1.013e-033  1.015e-033   -32.994   -32.993     0.001
Fe(2)           6.189e-005
   Fe(HS)2               3.951e-005  3.958e-005    -4.403    -4.403     0.001
   Fe+2                  1.582e-005  1.102e-005    -4.801    -4.958    -0.157
   FeHCO3+               5.645e-006  5.157e-006    -5.248    -5.288    -0.039
   FeCO3                 5.737e-007  5.747e-007    -6.241    -6.241     0.001
   Fe(HS)3-              2.994e-007  2.736e-007    -6.524    -6.563    -0.039
   FeOH+                 3.779e-008  3.453e-008    -7.423    -7.462    -0.039
   FeCl+                 1.500e-009  1.371e-009    -8.824    -8.863    -0.039
   FeSO4                 1.888e-010  1.891e-010    -9.724    -9.723     0.001
   Fe(OH)2               2.905e-012  2.910e-012   -11.537   -11.536     0.001
   Fe(OH)3-              1.172e-015  1.071e-015   -14.931   -14.970    -0.039
   FeHSO4+               1.374e-016  1.255e-016   -15.862   -15.901    -0.039
Fe(3)           5.139e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.362e-014  2.158e-014   -13.627   -13.666    -0.039
   Fe(OH)4-              2.722e-016  2.487e-016   -15.565   -15.604    -0.039
   FeOH+2                9.445e-018  6.582e-018   -17.025   -17.182    -0.157
   Fe+3                  2.320e-022  1.029e-022   -21.635   -21.987    -0.353
   FeCl+2                4.019e-025  2.801e-025   -24.396   -24.553    -0.157
   FeSO4+                1.192e-025  1.089e-025   -24.924   -24.963    -0.039
   FeCl2+                1.233e-028  1.127e-028   -27.909   -27.948    -0.039
   Fe(SO4)2-             2.515e-031  2.298e-031   -30.599   -30.639    -0.039
   FeHSO4+2              4.224e-032  2.944e-032   -31.374   -31.531    -0.157
   Fe2(OH)2+4            4.943e-033  1.166e-033   -32.306   -32.933    -0.627
   FeCl3                 1.013e-033  1.015e-033   -32.994   -32.993     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.299   -44.279    -0.980
H(0)            1.507e-009
   H2                    7.535e-010  7.548e-010    -9.123    -9.122     0.001
K               1.893e-005
   K+                    1.893e-005  1.727e-005    -4.723    -4.763    -0.040
   KSO4-                 1.281e-011  1.171e-011   -10.892   -10.932    -0.039
Mg              8.393e-005
   Mg+2                  8.040e-005  5.690e-005    -4.095    -4.245    -0.150
   MgHCO3+               3.409e-006  3.114e-006    -5.467    -5.507    -0.039
   MgCO3                 1.178e-007  1.180e-007    -6.929    -6.928     0.001
   MgOH+                 2.239e-009  2.046e-009    -8.650    -8.689    -0.039
   MgSO4                 1.284e-009  1.287e-009    -8.891    -8.891     0.001
Mn(2)           3.870e-005
   Mn+2                  2.690e-005  1.875e-005    -4.570    -4.727    -0.157
   MnHCO3+               8.554e-006  7.816e-006    -5.068    -5.107    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.530e-009  6.880e-009    -8.123    -8.162    -0.039
   MnOH+                 5.223e-009  4.772e-009    -8.282    -8.321    -0.039
   MnSO4                 3.210e-010  3.216e-010    -9.493    -9.493     0.001
   MnCl2                 2.701e-013  2.705e-013   -12.568   -12.568     0.001
   MnCl3-                7.347e-018  6.713e-018   -17.134   -17.173    -0.039
   Mn(OH)3-              3.158e-019  2.886e-019   -18.501   -18.540    -0.039
Mn(3)           1.276e-034
   Mn+3                  1.276e-034  5.664e-035   -33.894   -34.247    -0.353
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.083   -83.240    -0.157
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.594   -96.633    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.985e-004    -3.663    -3.702    -0.039
   NaHCO3                5.214e-007  5.223e-007    -6.283    -6.282     0.001
   NaCO3-                8.793e-009  8.034e-009    -8.056    -8.095    -0.039
   NaSO4-                1.051e-010  9.599e-011    -9.979   -10.018    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.137   -74.136     0.001



S(-2)           2.082e-004
   HS-                   6.947e-005  6.347e-005    -4.158    -4.197    -0.039
   H2S                   5.593e-005  5.602e-005    -4.252    -4.252     0.001
   Fe(HS)2               3.951e-005  3.958e-005    -4.403    -4.403     0.001
   AsS(OH)(HS)-          3.191e-007  2.916e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              2.994e-007  2.736e-007    -6.524    -6.563    -0.039
   S5-2                  2.159e-007  1.597e-007    -6.666    -6.797    -0.131
   S4-2                  1.277e-007  9.320e-008    -6.894    -7.031    -0.137
   S6-2                  1.104e-007  8.269e-008    -6.957    -7.083    -0.126
   S-2                   1.090e-010  7.593e-011    -9.963   -10.120    -0.157
   S3-2                  4.564e-011  3.284e-011   -10.341   -10.484    -0.143
   S2-2                  2.621e-012  1.864e-012   -11.582   -11.730    -0.148
   As3S4(HS)2-           4.386e-016  4.008e-016   -15.358   -15.397    -0.039
S(6)            1.687e-007
   SO4-2                 1.375e-007  9.647e-008    -6.862    -7.016    -0.154
   CaSO4                 2.929e-008  2.934e-008    -7.533    -7.533     0.001
   MgSO4                 1.284e-009  1.287e-009    -8.891    -8.891     0.001
   MnSO4                 3.210e-010  3.216e-010    -9.493    -9.493     0.001
   FeSO4                 1.888e-010  1.891e-010    -9.724    -9.723     0.001
   NaSO4-                1.051e-010  9.599e-011    -9.979   -10.018    -0.039
   BaSO4                 1.766e-011  1.769e-011   -10.753   -10.752     0.001
   KSO4-                 1.281e-011  1.171e-011   -10.892   -10.932    -0.039
   HSO4-                 1.036e-012  9.469e-013   -11.984   -12.024    -0.039
   CaHSO4+               1.899e-014  1.735e-014   -13.721   -13.761    -0.039
   FeHSO4+               1.374e-016  1.255e-016   -15.862   -15.901    -0.039
   FeSO4+                1.192e-025  1.089e-025   -24.924   -24.963    -0.039
   Fe(SO4)2-             2.515e-031  2.298e-031   -30.599   -30.639    -0.039
   FeHSO4+2              4.224e-032  2.944e-032   -31.374   -31.531    -0.157

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.47   -9.83   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.99  -18.37   -1.38  As2O3
Artinite         -9.76   -0.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.35  -45.12    8.23  As2O5
As2S3(am)        -7.04  -51.94  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.57  -64.68  -50.11  Ba3(AsO4)2
Barite           -3.48  -13.45   -9.97  BaSO4
Birnessite      -28.36   15.24   43.60  MnO2
Bixbyite        -25.91  -26.52   -0.61  Mn2O3
Brucite          -7.09    9.75   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -34.91  -53.82  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.39   -2.47   -2.86  CH4
Claudetite      -17.03  -18.37   -1.34  As2O3
CO2(g)           -1.51   -2.97   -1.47  CO2
Dolomite         -1.30  -18.39  -17.09  CaMg(CO3)2
Dolomite(d)      -1.85  -18.39  -16.54  CaMg(CO3)2
Epsomite         -9.12  -11.26   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.30  -37.74  -45.03  Fe3S4
Gypsum           -5.25   -9.83   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.26   33.77   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.24  -38.20  -29.97  CaMg3(CO3)4



Hydromagnesite  -21.12  -29.89   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.37  -43.20   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.57  -42.78   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.44  -41.72   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.62  -45.01   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.88   -9.91   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.09   12.25   25.34  MnOOH
Melanterite      -9.76  -11.97   -2.21  FeSO4:7H2O
Mirabilite      -13.31  -14.42   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.84  -59.55  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.53  -12.82    2.71  MnCl2:4H2O
MnS(Green)       -5.73   -1.93    3.80  MnS
MnSO4           -14.41  -11.74    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3
Natron          -11.76  -13.07   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.91   -5.62  MgCO3:3H2O
Nsutite         -27.33   15.24   42.56  MnO2
O2(g)           -71.24  -74.14   -2.89  O2
Orpiment         -5.64  -51.94  -46.30  As2S3
Portlandite     -11.63   11.17   22.80  Ca(OH)2
Pyrite           11.10   -7.38  -18.48  FeS2
Pyrochroite      -5.94    9.26   15.20  Mn(OH)2
Pyrolusite      -26.14   15.24   41.38  MnO2
Realgar          -3.42  -23.36  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.42  -44.67  -20.25  FeAsO4:2H2O
Siderite          0.27  -10.62  -10.89  FeCO3
Siderite(d)(3)   -0.17  -10.62  -10.45  FeCO3
Sulfur           -3.11  -18.14  -15.03  S
Thenardite      -14.24  -14.42   -0.18  Na2SO4
Thermonatrite   -13.19  -13.07    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.54  -12.10   -8.56  BaCO3

Reaction step 38.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 7.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.38   15.22   43.60   4.670e-004           0 -4.670e-004



Calcite              0.00   -8.48   -8.48   1.000e-001  9.784e-002 -2.162e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -7.112e-005
Manganite          -13.11   12.23   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.233e-004  4.233e-004
Siderite(d)(3)      -0.15  -10.60  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.55  -12.11   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.527e-004  Surface charge, eq

Hfo_s         
 5.264e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.264e-006       0.620  3.264e-006      -5.486
Hfo_sOMn+        1.644e-006       0.312  1.644e-006      -5.784
Hfo_sOFe+        2.851e-007       0.054  2.851e-007      -6.545
Hfo_sOH2+        4.591e-008       0.009  4.591e-008      -7.338
Hfo_sOH          2.260e-008       0.004  2.260e-008      -7.646
Hfo_sOHBa+2      2.378e-009       0.000  2.378e-009      -8.624
Hfo_sO-          2.549e-010       0.000  2.549e-010      -9.594

Hfo           
 1.527e-004  Surface charge, eq

Hfo_w         
 2.106e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.314e-004       0.624  1.314e-004      -3.881
Hfo_wOH          6.468e-005       0.307  6.468e-005      -4.189
Hfo_wOFe+        7.614e-006       0.036  7.614e-006      -5.118
Hfo_wOMn+        3.737e-006       0.018  3.737e-006      -5.427
Hfo_wOCa+        1.357e-006       0.006  1.357e-006      -5.867
Hfo_wOMg+        8.852e-007       0.004  8.853e-007      -6.053
Hfo_wO-          7.295e-007       0.003  7.296e-007      -6.137
Hfo_wOFeOH       1.967e-007       0.001  1.967e-007      -6.706
Hfo_wH2AsO3      1.107e-008       0.000  1.107e-008      -7.956
Hfo_wSO4-        3.780e-011       0.000  3.780e-011     -10.423
Hfo_wOHSO4-2     3.712e-011       0.000  3.712e-011     -10.430
Hfo_wOBa+        1.429e-011       0.000  1.429e-011     -10.845
Hfo_wOHAsO4-3    4.732e-017       0.000  4.732e-017     -16.325
Hfo_wHAsO4-      4.371e-018       0.000  4.371e-018     -17.359
Hfo_wH2AsO4      2.873e-019       0.000  2.873e-019     -18.542

Mno           
-1.005e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.013e-025       0.000  1.013e-025     -24.994
Mno_O3Ca         6.286e-027       0.000  6.286e-027     -26.202
Mno_O3-2         5.631e-027       0.000  5.631e-027     -26.249
Mno_O3HMn+       1.449e-027       0.000  1.449e-027     -26.839
Mno_O3H-         2.020e-028       0.000  2.020e-028     -27.695
Mno_O3Na-        1.184e-028       0.000  1.184e-028     -27.927
Mno_O3Mg         8.767e-029       0.000  8.767e-029     -28.057
Mno_O3HCa+       7.847e-029       0.000  7.847e-029     -28.105
Mno_O3Ba         3.115e-029       0.000  3.115e-029     -28.507
Mno_O3HMg+       7.411e-031       0.000  7.411e-031     -30.130
Mno_O3HBa+       6.954e-031       0.000  6.955e-031     -30.158
Mno_O3HNa        3.963e-031       0.000  3.963e-031     -30.402
Mno_O3H2         5.439e-033       0.000  5.439e-033     -32.264



Mno_O3H3+        3.919e-038       0.000  3.920e-038     -37.407
Mno_O3H3Cl       9.718e-041       0.000  9.718e-041     -40.012

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.199e-007  3.199e-007
Ba               5.435e-007  5.435e-007
C                9.906e-003  9.905e-003
Ca               2.312e-003  2.311e-003
Cl               9.873e-005  9.873e-005
Fe               6.398e-005  6.398e-005
K                1.893e-005  1.893e-005
Mg               8.398e-005  8.398e-005
Mn               3.946e-005  3.946e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.982      Charge balance
                                       pe  =  -3.995      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.523e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.490e-003
                       Total CO2 (mol/kg)  =  6.439e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.534e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.40
                               Iterations  =  31
                                  Total H  = 1.110282e+002
                                  Total O  = 5.552258e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.129e-007  1.042e-007    -6.947    -6.982    -0.035
   OH-                   1.052e-007  9.608e-008    -6.978    -7.017    -0.039
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.199e-007
   AsS(OH)(HS)-          3.192e-007  2.915e-007    -6.496    -6.535    -0.039
   H3AsO3                6.646e-010  6.658e-010    -9.177    -9.177     0.001
   H2AsO3-               4.956e-012  4.525e-012   -11.305   -11.344    -0.039
   As3S4(HS)2-           4.666e-016  4.260e-016   -15.331   -15.371    -0.039
   H4AsO3+               3.763e-017  3.436e-017   -16.424   -16.464    -0.039
   HAsO3-2               1.247e-019  8.668e-020   -18.904   -19.062    -0.158
   AsO3-3                3.764e-028  1.660e-028   -27.424   -27.780    -0.355
As(5)           2.765e-018
   H2AsO4-               1.476e-018  1.348e-018   -17.831   -17.870    -0.039
   HAsO4-2               1.288e-018  8.953e-019   -17.890   -18.048    -0.158
   AsO4-3                4.362e-023  1.924e-023   -22.360   -22.716    -0.355
   H3AsO4                2.797e-023  2.802e-023   -22.553   -22.553     0.001
Ba              5.435e-007
   Ba+2                  5.248e-007  3.648e-007    -6.280    -6.438    -0.158
   BaHCO3+               1.821e-008  1.663e-008    -7.740    -7.779    -0.039
   BaCO3                 4.027e-010  4.034e-010    -9.395    -9.394     0.001
   BaSO4                 1.699e-011  1.702e-011   -10.770   -10.769     0.001
   BaOH+                 1.299e-013  1.186e-013   -12.886   -12.926    -0.039
C(-4)           3.467e-003
   CH4                   3.467e-003  3.473e-003    -2.460    -2.459     0.001
C(4)            6.439e-003
   HCO3-                 5.193e-003  4.755e-003    -2.285    -2.323    -0.038
   CO2                   1.112e-003  1.114e-003    -2.954    -2.953     0.001



   CaHCO3+               1.028e-004  9.384e-005    -3.988    -4.028    -0.039
   MnHCO3+               8.832e-006  8.064e-006    -5.054    -5.093    -0.039
   FeHCO3+               6.098e-006  5.568e-006    -5.215    -5.254    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   MgHCO3+               3.458e-006  3.158e-006    -5.461    -5.501    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.046e-006  2.141e-006    -5.516    -5.669    -0.153
   FeCO3                 6.003e-007  6.013e-007    -6.222    -6.221     0.001
   NaHCO3                5.296e-007  5.305e-007    -6.276    -6.275     0.001
   MgCO3                 1.157e-007  1.159e-007    -6.937    -6.936     0.001
   BaHCO3+               1.821e-008  1.663e-008    -7.740    -7.779    -0.039
   NaCO3-                8.661e-009  7.908e-009    -8.062    -8.102    -0.039
   BaCO3                 4.027e-010  4.034e-010    -9.395    -9.394     0.001
Ca              2.312e-003
   Ca+2                  2.203e-003  1.547e-003    -2.657    -2.810    -0.153
   CaHCO3+               1.028e-004  9.384e-005    -3.988    -4.028    -0.039
   CaCO3                 5.540e-006  5.550e-006    -5.256    -5.256     0.001
   CaSO4                 2.869e-008  2.874e-008    -7.542    -7.542     0.001
   CaOH+                 2.700e-009  2.465e-009    -8.569    -8.608    -0.039
   CaHSO4+               1.921e-014  1.754e-014   -13.717   -13.756    -0.039
Cl              9.873e-005
   Cl-                   9.872e-005  9.002e-005    -4.006    -4.046    -0.040
   MnCl+                 7.644e-009  6.979e-009    -8.117    -8.156    -0.039
   FeCl+                 1.594e-009  1.455e-009    -8.798    -8.837    -0.039
   MnCl2                 2.738e-013  2.743e-013   -12.563   -12.562     0.001
   MnCl3-                7.448e-018  6.800e-018   -17.128   -17.167    -0.039
   FeCl+2                4.423e-025  3.074e-025   -24.354   -24.512    -0.158
   FeCl2+                1.354e-028  1.236e-028   -27.868   -27.908    -0.039
   FeCl3                 1.111e-033  1.113e-033   -32.954   -32.954     0.001
Fe(2)           6.398e-005
   Fe(HS)2               4.010e-005  4.017e-005    -4.397    -4.396     0.001
   Fe+2                  1.685e-005  1.171e-005    -4.773    -4.931    -0.158
   FeHCO3+               6.098e-006  5.568e-006    -5.215    -5.254    -0.039
   FeCO3                 6.003e-007  6.013e-007    -6.222    -6.221     0.001
   Fe(HS)3-              2.972e-007  2.714e-007    -6.527    -6.566    -0.039
   FeOH+                 3.893e-008  3.554e-008    -7.410    -7.449    -0.039
   FeCl+                 1.594e-009  1.455e-009    -8.798    -8.837    -0.039
   FeSO4                 1.935e-010  1.938e-010    -9.713    -9.713     0.001
   Fe(OH)2               2.898e-012  2.904e-012   -11.538   -11.537     0.001
   Fe(OH)3-              1.134e-015  1.035e-015   -14.945   -14.985    -0.039
   FeHSO4+               1.453e-016  1.327e-016   -15.838   -15.877    -0.039
Fe(3)           5.215e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.439e-014  2.227e-014   -13.613   -13.652    -0.039
   Fe(OH)4-              2.640e-016  2.410e-016   -15.578   -15.618    -0.039
   FeOH+2                1.008e-017  7.007e-018   -16.996   -17.154    -0.158
   Fe+3                  2.564e-022  1.131e-022   -21.591   -21.947    -0.355
   FeCl+2                4.423e-025  3.074e-025   -24.354   -24.512    -0.158
   FeSO4+                1.264e-025  1.154e-025   -24.898   -24.938    -0.039
   FeCl2+                1.354e-028  1.236e-028   -27.868   -27.908    -0.039
   Fe(SO4)2-             2.574e-031  2.350e-031   -30.589   -30.629    -0.039
   FeHSO4+2              4.631e-032  3.219e-032   -31.334   -31.492    -0.158
   Fe2(OH)2+4            5.663e-033  1.322e-033   -32.247   -32.879    -0.632
   FeCl3                 1.111e-033  1.113e-033   -32.954   -32.954     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.224   -44.211    -0.987
H(0)            1.500e-009
   H2                    7.501e-010  7.514e-010    -9.125    -9.124     0.001
K               1.893e-005
   K+                    1.893e-005  1.726e-005    -4.723    -4.763    -0.040
   KSO4-                 1.236e-011  1.129e-011   -10.908   -10.947    -0.039
Mg              8.398e-005
   Mg+2                  8.040e-005  5.676e-005    -4.095    -4.246    -0.151
   MgHCO3+               3.458e-006  3.158e-006    -5.461    -5.501    -0.039
   MgCO3                 1.157e-007  1.159e-007    -6.937    -6.936     0.001
   MgOH+                 2.166e-009  1.978e-009    -8.664    -8.704    -0.039
   MgSO4                 1.236e-009  1.238e-009    -8.908    -8.907     0.001
Mn(2)           3.946e-005



   Mn+2                  2.738e-005  1.903e-005    -4.563    -4.721    -0.158
   MnHCO3+               8.832e-006  8.064e-006    -5.054    -5.093    -0.039
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.644e-009  6.979e-009    -8.117    -8.156    -0.039
   MnOH+                 5.142e-009  4.695e-009    -8.289    -8.328    -0.039
   MnSO4                 3.145e-010  3.150e-010    -9.502    -9.502     0.001
   MnCl2                 2.738e-013  2.743e-013   -12.563   -12.562     0.001
   MnCl3-                7.448e-018  6.800e-018   -17.128   -17.167    -0.039
   Mn(OH)3-              2.921e-019  2.667e-019   -18.534   -18.574    -0.039
Mn(3)           1.348e-034
   Mn+3                  1.348e-034  5.946e-035   -33.870   -34.226    -0.355
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.126   -83.284    -0.158
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.623   -96.663    -0.039
Na              2.176e-004
   Na+                   2.171e-004  1.984e-004    -3.663    -3.702    -0.039
   NaHCO3                5.296e-007  5.305e-007    -6.276    -6.275     0.001
   NaCO3-                8.661e-009  7.908e-009    -8.062    -8.102    -0.039
   NaSO4-                1.014e-010  9.256e-011    -9.994   -10.034    -0.039
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.133   -74.132     0.001
S(-2)           2.082e-004
   HS-                   6.795e-005  6.204e-005    -4.168    -4.207    -0.039
   H2S                   5.640e-005  5.650e-005    -4.249    -4.248     0.001
   Fe(HS)2               4.010e-005  4.017e-005    -4.397    -4.396     0.001
   AsS(OH)(HS)-          3.192e-007  2.915e-007    -6.496    -6.535    -0.039
   Fe(HS)3-              2.972e-007  2.714e-007    -6.527    -6.566    -0.039
   S5-2                  2.049e-007  1.513e-007    -6.688    -6.820    -0.132
   S4-2                  1.212e-007  8.830e-008    -6.917    -7.054    -0.138
   S6-2                  1.048e-007  7.833e-008    -6.980    -7.106    -0.126
   S-2                   1.035e-010  7.193e-011    -9.985   -10.143    -0.158
   S3-2                  4.334e-011  3.111e-011   -10.363   -10.507    -0.144
   S2-2                  2.489e-012  1.766e-012   -11.604   -11.753    -0.149
   As3S4(HS)2-           4.666e-016  4.260e-016   -15.331   -15.371    -0.039
S(6)            1.636e-007
   SO4-2                 1.330e-007  9.308e-008    -6.876    -7.031    -0.155
   CaSO4                 2.869e-008  2.874e-008    -7.542    -7.542     0.001
   MgSO4                 1.236e-009  1.238e-009    -8.908    -8.907     0.001
   MnSO4                 3.145e-010  3.150e-010    -9.502    -9.502     0.001
   FeSO4                 1.935e-010  1.938e-010    -9.713    -9.713     0.001
   NaSO4-                1.014e-010  9.256e-011    -9.994   -10.034    -0.039
   BaSO4                 1.699e-011  1.702e-011   -10.770   -10.769     0.001
   KSO4-                 1.236e-011  1.129e-011   -10.908   -10.947    -0.039
   HSO4-                 1.032e-012  9.427e-013   -11.986   -12.026    -0.039
   CaHSO4+               1.921e-014  1.754e-014   -13.717   -13.756    -0.039
   FeHSO4+               1.453e-016  1.327e-016   -15.838   -15.877    -0.039
   FeSO4+                1.264e-025  1.154e-025   -24.898   -24.938    -0.039
   Fe(SO4)2-             2.574e-031  2.350e-031   -30.589   -30.629    -0.039
   FeHSO4+2              4.631e-032  3.219e-032   -31.334   -31.492    -0.158

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.48   -9.84   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.97  -18.35   -1.38  As2O3
Artinite         -9.80   -0.20    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.33  -45.10    8.23  As2O5
As2S3(am)        -7.02  -51.92  -44.90  As2S3
As_native        -5.61  -18.14  -12.53  As
Ba3(AsO4)2      -14.64  -64.75  -50.11  Ba3(AsO4)2
Barite           -3.50  -13.47   -9.97  BaSO4
Birnessite      -28.38   15.22   43.60  MnO2
Bixbyite        -25.95  -26.56   -0.61  Mn2O3
Brucite          -7.12    9.72   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -34.96  -53.86  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.40   -2.46   -2.86  CH4
Claudetite      -17.01  -18.35   -1.34  As2O3
CO2(g)           -1.49   -2.95   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.14  -11.28   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.27   -4.31   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.16   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.31  -37.72  -45.03  Fe3S4
Gypsum           -5.26   -9.84   -4.58  CaSO4:2H2O
H2(g)            -5.97   -9.12   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.25   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.32   33.71   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.26  -38.23  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.18  -29.94   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.35  -43.18   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.56  -42.77   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.43  -41.71   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.60  -44.99   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.16   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.11   12.23   25.34  MnOOH
Melanterite      -9.75  -11.96   -2.21  FeSO4:7H2O
Mirabilite      -13.32  -14.44   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.83  -89.54   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.89  -59.59  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.75   -1.95    3.80  MnS
MnSO4           -14.42  -11.75    2.67  MnSO4
Nahcolite        -5.48   -6.03   -0.55  NaHCO3
Natron          -11.76  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.29   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.35   15.22   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.62  -51.92  -46.30  As2S3
Portlandite     -11.65   11.15   22.80  Ca(OH)2
Pyrite           11.11   -7.37  -18.48  FeS2
Pyrochroite      -5.96    9.24   15.20  Mn(OH)2
Pyrolusite      -26.16   15.22   41.38  MnO2
Realgar          -3.41  -23.35  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.66  -20.25  FeAsO4:2H2O
Siderite          0.29  -10.60  -10.89  FeCO3
Siderite(d)(3)   -0.15  -10.60  -10.45  FeCO3
Sulfur           -3.11  -18.13  -15.03  S
Thenardite      -14.26  -14.44   -0.18  Na2SO4
Thermonatrite   -13.20  -13.07    0.13  Na2CO3:H2O
Trona           -18.30  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.11   -8.56  BaCO3

Reaction step 39.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 7.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.40   15.20   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.780e-002 -2.203e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.053e-002 -7.330e-005
Manganite          -13.13   12.21   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.227e-004  4.227e-004
Siderite(d)(3)      -0.13  -10.58  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.55  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.541e-004  Surface charge, eq

Hfo_s         
 5.263e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.292e-006       0.625  3.292e-006      -5.483
Hfo_sOMn+        1.608e-006       0.306  1.608e-006      -5.794
Hfo_sOFe+        2.914e-007       0.055  2.914e-007      -6.535
Hfo_sOH2+        4.702e-008       0.009  4.703e-008      -7.328
Hfo_sOH          2.246e-008       0.004  2.246e-008      -7.649
Hfo_sOHBa+2      2.356e-009       0.000  2.356e-009      -8.628
Hfo_sO-          2.458e-010       0.000  2.458e-010      -9.609

Hfo           
 1.541e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.328e-004       0.631  1.328e-004      -3.877
Hfo_wOH          6.342e-005       0.301  6.343e-005      -4.198
Hfo_wOFe+        7.679e-006       0.036  7.679e-006      -5.115
Hfo_wOMn+        3.607e-006       0.017  3.607e-006      -5.443
Hfo_wOCa+        1.310e-006       0.006  1.310e-006      -5.883
Hfo_wOMg+        8.401e-007       0.004  8.402e-007      -6.076
Hfo_wO-          6.941e-007       0.003  6.941e-007      -6.159
Hfo_wOFeOH       1.925e-007       0.001  1.925e-007      -6.716
Hfo_wH2AsO3      1.101e-008       0.000  1.101e-008      -7.958
Hfo_wSO4-        3.689e-011       0.000  3.689e-011     -10.433
Hfo_wOHSO4-2     3.515e-011       0.000  3.515e-011     -10.454
Hfo_wOBa+        1.356e-011       0.000  1.356e-011     -10.868
Hfo_wOHAsO4-3    4.315e-017       0.000  4.315e-017     -16.365
Hfo_wHAsO4-      4.234e-018       0.000  4.234e-018     -17.373



Hfo_wH2AsO4      2.868e-019       0.000  2.868e-019     -18.542

Mno           
-1.729e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.779e-028       0.000  1.779e-028     -27.750
Mno_O3Ca         1.104e-029       0.000  1.104e-029     -28.957
Mno_O3-2         9.745e-030       0.000  9.746e-030     -29.011
Mno_O3HMn+       2.623e-030       0.000  2.623e-030     -29.581
Mno_O3H-         3.602e-031       0.000  3.603e-031     -30.443
Mno_O3Na-        2.048e-031       0.000  2.048e-031     -30.689
Mno_O3Mg         1.514e-031       0.000  1.514e-031     -30.820
Mno_O3HCa+       1.420e-031       0.000  1.420e-031     -30.848
Mno_O3Ba         5.375e-032       0.000  5.375e-032     -31.270
Mno_O3HMg+       1.319e-033       0.000  1.319e-033     -32.880
Mno_O3HBa+       1.237e-033       0.000  1.237e-033     -32.908
Mno_O3HNa        7.064e-034       0.000  7.065e-034     -33.151
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        7.428e-041       0.000  7.428e-041     -40.129
Mno_O3H3Cl       1.840e-043       0.000  1.841e-043     -42.735

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.199e-007  3.199e-007
Ba               5.435e-007  5.435e-007
C                1.015e-002  1.015e-002
Ca               2.353e-003  2.353e-003
Cl               9.873e-005  9.873e-005
Fe               6.610e-005  6.610e-005
K                1.893e-005  1.893e-005
Mg               8.403e-005  8.402e-005
Mn               4.021e-005  4.021e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.969      Charge balance
                                       pe  =  -3.981      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.645e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.579e-003
                       Total CO2 (mol/kg)  =  6.581e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.547e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.36
                               Iterations  =  31
                                  Total H  = 1.110286e+002
                                  Total O  = 5.552291e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.165e-007  1.074e-007    -6.934    -6.969    -0.035
   OH-                   1.022e-007  9.322e-008    -6.991    -7.030    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.199e-007
   AsS(OH)(HS)-          3.193e-007  2.913e-007    -6.496    -6.536    -0.040



   H3AsO3                6.738e-010  6.750e-010    -9.171    -9.171     0.001
   H2AsO3-               4.878e-012  4.451e-012   -11.312   -11.352    -0.040
   As3S4(HS)2-           4.953e-016  4.520e-016   -15.305   -15.345    -0.040
   H4AsO3+               3.935e-017  3.591e-017   -16.405   -16.445    -0.040
   HAsO3-2               1.193e-019  8.271e-020   -18.923   -19.082    -0.159
   AsO3-3                3.506e-028  1.537e-028   -27.455   -27.813    -0.358
As(5)           2.697e-018
   H2AsO4-               1.459e-018  1.332e-018   -17.836   -17.876    -0.040
   HAsO4-2               1.238e-018  8.581e-019   -17.907   -18.066    -0.159
   AsO4-3                4.081e-023  1.789e-023   -22.389   -22.747    -0.358
   H3AsO4                2.848e-023  2.853e-023   -22.545   -22.545     0.001
Ba              5.435e-007
   Ba+2                  5.246e-007  3.637e-007    -6.280    -6.439    -0.159
   BaHCO3+               1.845e-008  1.684e-008    -7.734    -7.774    -0.040
   BaCO3                 3.957e-010  3.964e-010    -9.403    -9.402     0.001
   BaSO4                 1.636e-011  1.638e-011   -10.786   -10.786     0.001
   BaOH+                 1.258e-013  1.148e-013   -12.900   -12.940    -0.040
C(-4)           3.566e-003
   CH4                   3.566e-003  3.573e-003    -2.448    -2.447     0.001
C(4)            6.581e-003
   HCO3-                 5.278e-003  4.830e-003    -2.277    -2.316    -0.039
   CO2                   1.164e-003  1.166e-003    -2.934    -2.933     0.001
   CaHCO3+               1.060e-004  9.673e-005    -3.975    -4.014    -0.040
   MnHCO3+               9.110e-006  8.312e-006    -5.040    -5.080    -0.040
   FeHCO3+               6.571e-006  5.996e-006    -5.182    -5.222    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.507e-006  3.200e-006    -5.455    -5.495    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 3.009e-006  2.110e-006    -5.522    -5.676    -0.154
   FeCO3                 6.271e-007  6.282e-007    -6.203    -6.202     0.001
   NaHCO3                5.376e-007  5.385e-007    -6.270    -6.269     0.001
   MgCO3                 1.138e-007  1.140e-007    -6.944    -6.943     0.001
   BaHCO3+               1.845e-008  1.684e-008    -7.734    -7.774    -0.040
   NaCO3-                8.536e-009  7.789e-009    -8.069    -8.109    -0.040
   BaCO3                 3.957e-010  3.964e-010    -9.403    -9.402     0.001
Ca              2.353e-003
   Ca+2                  2.241e-003  1.570e-003    -2.650    -2.804    -0.155
   CaHCO3+               1.060e-004  9.673e-005    -3.975    -4.014    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.811e-008  2.816e-008    -7.551    -7.550     0.001
   CaOH+                 2.659e-009  2.426e-009    -8.575    -8.615    -0.040
   CaHSO4+               1.941e-014  1.771e-014   -13.712   -13.752    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.996e-005    -4.006    -4.046    -0.040
   MnCl+                 7.756e-009  7.077e-009    -8.110    -8.150    -0.040
   FeCl+                 1.689e-009  1.542e-009    -8.772    -8.812    -0.040
   MnCl2                 2.774e-013  2.779e-013   -12.557   -12.556     0.001
   MnCl3-                7.546e-018  6.886e-018   -17.122   -17.162    -0.040
   FeCl+2                4.853e-025  3.364e-025   -24.314   -24.473    -0.159
   FeCl2+                1.481e-028  1.352e-028   -27.829   -27.869    -0.040
   FeCl3                 1.214e-033  1.216e-033   -32.916   -32.915     0.001
Fe(2)           6.610e-005
   Fe(HS)2               4.066e-005  4.073e-005    -4.391    -4.390     0.001
   Fe+2                  1.791e-005  1.241e-005    -4.747    -4.906    -0.159
   FeHCO3+               6.571e-006  5.996e-006    -5.182    -5.222    -0.040
   FeCO3                 6.271e-007  6.282e-007    -6.203    -6.202     0.001
   Fe(HS)3-              2.949e-007  2.691e-007    -6.530    -6.570    -0.040
   FeOH+                 4.006e-008  3.655e-008    -7.397    -7.437    -0.040
   FeCl+                 1.689e-009  1.542e-009    -8.772    -8.812    -0.040
   FeSO4                 1.981e-010  1.984e-010    -9.703    -9.702     0.001
   Fe(OH)2               2.892e-012  2.897e-012   -11.539   -11.538     0.001
   Fe(OH)3-              1.098e-015  1.002e-015   -14.959   -14.999    -0.040
   FeHSO4+               1.535e-016  1.400e-016   -15.814   -15.854    -0.040
Fe(3)           5.291e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.516e-014  2.295e-014   -13.599   -13.639    -0.040
   Fe(OH)4-              2.563e-016  2.339e-016   -15.591   -15.631    -0.040



   FeOH+2                1.074e-017  7.444e-018   -16.969   -17.128    -0.159
   Fe+3                  2.824e-022  1.238e-022   -21.549   -21.907    -0.358
   FeCl+2                4.853e-025  3.364e-025   -24.314   -24.473    -0.159
   FeSO4+                1.337e-025  1.220e-025   -24.874   -24.914    -0.040
   FeCl2+                1.481e-028  1.352e-028   -27.829   -27.869    -0.040
   Fe(SO4)2-             2.630e-031  2.400e-031   -30.580   -30.620    -0.040
   FeHSO4+2              5.061e-032  3.509e-032   -31.296   -31.455    -0.159
   Fe2(OH)2+4            6.459e-033  1.492e-033   -32.190   -32.826    -0.637
   FeCl3                 1.214e-033  1.216e-033   -32.916   -32.915     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.151   -44.145    -0.995
H(0)            1.493e-009
   H2                    7.467e-010  7.481e-010    -9.127    -9.126     0.001
K               1.893e-005
   K+                    1.893e-005  1.725e-005    -4.723    -4.763    -0.040
   KSO4-                 1.194e-011  1.089e-011   -10.923   -10.963    -0.040
Mg              8.403e-005
   Mg+2                  8.040e-005  5.662e-005    -4.095    -4.247    -0.152
   MgHCO3+               3.507e-006  3.200e-006    -5.455    -5.495    -0.040
   MgCO3                 1.138e-007  1.140e-007    -6.944    -6.943     0.001
   MgOH+                 2.098e-009  1.914e-009    -8.678    -8.718    -0.040
   MgSO4                 1.191e-009  1.193e-009    -8.924    -8.923     0.001
Mn(2)           4.021e-005
   Mn+2                  2.785e-005  1.931e-005    -4.555    -4.714    -0.159
   MnHCO3+               9.110e-006  8.312e-006    -5.040    -5.080    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.756e-009  7.077e-009    -8.110    -8.150    -0.040
   MnOH+                 5.065e-009  4.622e-009    -8.295    -8.335    -0.040
   MnSO4                 3.081e-010  3.087e-010    -9.511    -9.511     0.001
   MnCl2                 2.774e-013  2.779e-013   -12.557   -12.556     0.001
   MnCl3-                7.546e-018  6.886e-018   -17.122   -17.162    -0.040
   Mn(OH)3-              2.708e-019  2.471e-019   -18.567   -18.607    -0.040
Mn(3)           1.421e-034
   Mn+3                  1.421e-034  6.233e-035   -33.847   -34.205    -0.358
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.167   -83.326    -0.159
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.651   -96.691    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.983e-004    -3.663    -3.703    -0.039
   NaHCO3                5.376e-007  5.385e-007    -6.270    -6.269     0.001
   NaCO3-                8.536e-009  7.789e-009    -8.069    -8.109    -0.040
   NaSO4-                9.789e-011  8.932e-011   -10.009   -10.049    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.129   -74.128     0.001
S(-2)           2.082e-004
   HS-                   6.649e-005  6.067e-005    -4.177    -4.217    -0.040
   H2S                   5.686e-005  5.696e-005    -4.245    -4.244     0.001
   Fe(HS)2               4.066e-005  4.073e-005    -4.391    -4.390     0.001
   AsS(OH)(HS)-          3.193e-007  2.913e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.949e-007  2.691e-007    -6.530    -6.570    -0.040
   S5-2                  1.948e-007  1.436e-007    -6.710    -6.843    -0.132
   S4-2                  1.152e-007  8.378e-008    -6.938    -7.077    -0.138
   S6-2                  9.959e-008  7.433e-008    -7.002    -7.129    -0.127
   S-2                   9.846e-011  6.826e-011   -10.007   -10.166    -0.159
   S3-2                  4.121e-011  2.952e-011   -10.385   -10.530    -0.145
   S2-2                  2.367e-012  1.675e-012   -11.626   -11.776    -0.150
   As3S4(HS)2-           4.953e-016  4.520e-016   -15.305   -15.345    -0.040
S(6)            1.587e-007
   SO4-2                 1.288e-007  8.989e-008    -6.890    -7.046    -0.156
   CaSO4                 2.811e-008  2.816e-008    -7.551    -7.550     0.001
   MgSO4                 1.191e-009  1.193e-009    -8.924    -8.923     0.001
   MnSO4                 3.081e-010  3.087e-010    -9.511    -9.511     0.001
   FeSO4                 1.981e-010  1.984e-010    -9.703    -9.702     0.001
   NaSO4-                9.789e-011  8.932e-011   -10.009   -10.049    -0.040
   BaSO4                 1.636e-011  1.638e-011   -10.786   -10.786     0.001
   KSO4-                 1.194e-011  1.089e-011   -10.923   -10.963    -0.040
   HSO4-                 1.028e-012  9.383e-013   -11.988   -12.028    -0.040



   CaHSO4+               1.941e-014  1.771e-014   -13.712   -13.752    -0.040
   FeHSO4+               1.535e-016  1.400e-016   -15.814   -15.854    -0.040
   FeSO4+                1.337e-025  1.220e-025   -24.874   -24.914    -0.040
   Fe(SO4)2-             2.630e-031  2.400e-031   -30.580   -30.620    -0.040
   FeHSO4+2              5.061e-032  3.509e-032   -31.296   -31.455    -0.159

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.49   -9.85   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.96  -18.34   -1.38  As2O3
Artinite         -9.83   -0.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.32  -45.09    8.23  As2O5
As2S3(am)        -7.00  -51.90  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -14.70  -64.81  -50.11  Ba3(AsO4)2
Barite           -3.52  -13.49   -9.97  BaSO4
Birnessite      -28.40   15.20   43.60  MnO2
Bixbyite        -25.99  -26.60   -0.61  Mn2O3
Brucite          -7.15    9.69   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.00  -53.91  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.41   -2.45   -2.86  CH4
Claudetite      -17.00  -18.34   -1.34  As2O3
CO2(g)           -1.47   -2.93   -1.47  CO2
Dolomite         -1.31  -18.40  -17.09  CaMg(CO3)2
Dolomite(d)      -1.86  -18.40  -16.54  CaMg(CO3)2
Epsomite         -9.15  -11.29   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.32  -37.71  -45.03  Fe3S4
Gypsum           -5.27   -9.85   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.25   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.38   33.65   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.28  -38.25  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.24  -30.00   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.34  -43.17   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.42  -41.70   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.58  -44.97   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.49   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.89   -9.92   -8.03  MgCO3
Magnetite         3.30    7.03    3.74  Fe3O4
Manganite       -13.13   12.21   25.34  MnOOH
Melanterite      -9.74  -11.95   -2.21  FeSO4:7H2O
Mirabilite      -13.34  -14.45   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.93  -59.64  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.52  -12.81    2.71  MnCl2:4H2O
MnS(Green)       -5.76   -1.96    3.80  MnS
MnSO4           -14.43  -11.76    2.67  MnSO4
Nahcolite        -5.47   -6.02   -0.55  NaHCO3
Natron          -11.77  -13.08   -1.31  Na2CO3:10H2O
Nesquehonite     -4.30   -9.92   -5.62  MgCO3:3H2O
Nsutite         -27.36   15.20   42.56  MnO2
O2(g)           -71.24  -74.13   -2.89  O2
Orpiment         -5.60  -51.90  -46.30  As2S3



Portlandite     -11.67   11.13   22.80  Ca(OH)2
Pyrite           11.11   -7.36  -18.48  FeS2
Pyrochroite      -5.98    9.22   15.20  Mn(OH)2
Pyrolusite      -26.18   15.20   41.38  MnO2
Realgar          -3.40  -23.34  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.41  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.31  -10.58  -10.89  FeCO3
Siderite(d)(3)   -0.13  -10.58  -10.45  FeCO3
Sulfur           -3.10  -18.13  -15.03  S
Thenardite      -14.27  -14.45   -0.18  Na2SO4
Thermonatrite   -13.21  -13.08    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.55  -12.12   -8.56  BaCO3

Reaction step 40.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.42   15.18   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.776e-002 -2.243e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.550e-005
Manganite          -13.15   12.19   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.221e-004  4.221e-004
Siderite(d)(3)      -0.11  -10.56  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.56  -12.12   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.553e-004  Surface charge, eq

Hfo_s         
 5.262e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.317e-006       0.630  3.318e-006      -5.479
Hfo_sOMn+        1.574e-006       0.299  1.574e-006      -5.803
Hfo_sOFe+        2.976e-007       0.057  2.976e-007      -6.526
Hfo_sOH2+        4.812e-008       0.009  4.812e-008      -7.318
Hfo_sOH          2.232e-008       0.004  2.232e-008      -7.651
Hfo_sOHBa+2      2.335e-009       0.000  2.335e-009      -8.632
Hfo_sO-          2.372e-010       0.000  2.373e-010      -9.625



Hfo           
 1.553e-004  Surface charge, eq

Hfo_w         
 2.105e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.341e-004       0.637  1.341e-004      -3.872
Hfo_wOH          6.222e-005       0.296  6.222e-005      -4.206
Hfo_wOFe+        7.740e-006       0.037  7.740e-006      -5.111
Hfo_wOMn+        3.485e-006       0.017  3.485e-006      -5.458
Hfo_wOCa+        1.266e-006       0.006  1.266e-006      -5.898
Hfo_wOMg+        7.985e-007       0.004  7.985e-007      -6.098
Hfo_wO-          6.612e-007       0.003  6.612e-007      -6.180
Hfo_wOFeOH       1.884e-007       0.001  1.884e-007      -6.725
Hfo_wH2AsO3      1.095e-008       0.000  1.095e-008      -7.961
Hfo_wSO4-        3.602e-011       0.000  3.602e-011     -10.443
Hfo_wOHSO4-2     3.333e-011       0.000  3.333e-011     -10.477
Hfo_wOBa+        1.288e-011       0.000  1.288e-011     -10.890
Hfo_wOHAsO4-3    3.947e-017       0.000  3.947e-017     -16.404
Hfo_wHAsO4-      4.107e-018       0.000  4.107e-018     -17.387
Hfo_wH2AsO4      2.865e-019       0.000  2.865e-019     -18.543

Mno           
-4.467e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.692e-025       0.000  4.692e-025     -24.329
Mno_O3Ca         2.911e-026       0.000  2.911e-026     -25.536
Mno_O3-2         2.534e-026       0.000  2.534e-026     -25.596
Mno_O3HMn+       7.124e-027       0.000  7.124e-027     -26.147
Mno_O3H-         9.646e-028       0.000  9.647e-028     -27.016
Mno_O3Na-        5.323e-028       0.000  5.323e-028     -27.274
Mno_O3Mg         3.927e-028       0.000  3.927e-028     -27.406
Mno_O3HCa+       3.857e-028       0.000  3.857e-028     -27.414
Mno_O3Ba         1.394e-028       0.000  1.394e-028     -27.856
Mno_O3HMg+       3.523e-030       0.000  3.523e-030     -29.453
Mno_O3HBa+       3.302e-030       0.000  3.302e-030     -29.481
Mno_O3HNa        1.890e-030       0.000  1.890e-030     -29.723
Mno_O3H2         2.757e-032       0.000  2.757e-032     -31.560
Mno_O3H3+        2.109e-037       0.000  2.109e-037     -36.676
Mno_O3H3Cl       5.222e-040       0.000  5.222e-040     -39.282

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.200e-007  3.200e-007
Ba               5.435e-007  5.435e-007
C                1.039e-002  1.039e-002
Ca               2.393e-003  2.393e-003
Cl               9.873e-005  9.873e-005
Fe               6.824e-005  6.824e-005
K                1.893e-005  1.893e-005
Mg               8.407e-005  8.406e-005
Mn               4.095e-005  4.095e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.956      Charge balance
                                       pe  =  -3.967      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  7.766e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.667e-003
                       Total CO2 (mol/kg)  =  6.722e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.559e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.32
                               Iterations  =  36
                                  Total H  = 1.110290e+002
                                  Total O  = 5.552323e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.200e-007  1.106e-007    -6.921    -6.956    -0.036
   OH-                   9.928e-008  9.053e-008    -7.003    -7.043    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.200e-007
   AsS(OH)(HS)-          3.193e-007  2.912e-007    -6.496    -6.536    -0.040
   H3AsO3                6.831e-010  6.843e-010    -9.166    -9.165     0.001
   H2AsO3-               4.805e-012  4.382e-012   -11.318   -11.358    -0.040
   As3S4(HS)2-           5.248e-016  4.786e-016   -15.280   -15.320    -0.040
   H4AsO3+               4.110e-017  3.748e-017   -16.386   -16.426    -0.040
   HAsO3-2               1.144e-019  7.908e-020   -18.942   -19.102    -0.160
   AsO3-3                3.274e-028  1.427e-028   -27.485   -27.846    -0.361
As(5)           2.636e-018
   H2AsO4-               1.444e-018  1.317e-018   -17.840   -17.881    -0.040
   HAsO4-2               1.192e-018  8.239e-019   -17.924   -18.084    -0.160
   AsO4-3                3.827e-023  1.668e-023   -22.417   -22.778    -0.361
   H3AsO4                2.899e-023  2.904e-023   -22.538   -22.537     0.001
Ba              5.435e-007
   Ba+2                  5.244e-007  3.626e-007    -6.280    -6.441    -0.160
   BaHCO3+               1.869e-008  1.705e-008    -7.728    -7.768    -0.040
   BaCO3                 3.890e-010  3.897e-010    -9.410    -9.409     0.001
   BaSO4                 1.576e-011  1.579e-011   -10.802   -10.802     0.001
   BaOH+                 1.218e-013  1.111e-013   -12.914   -12.954    -0.040
C(-4)           3.666e-003
   CH4                   3.666e-003  3.673e-003    -2.436    -2.435     0.001
C(4)            6.722e-003
   HCO3-                 5.363e-003  4.904e-003    -2.271    -2.309    -0.039
   CO2                   1.217e-003  1.219e-003    -2.915    -2.914     0.001
   CaHCO3+               1.092e-004  9.960e-005    -3.962    -4.002    -0.040
   MnHCO3+               9.386e-006  8.559e-006    -5.028    -5.068    -0.040
   FeHCO3+               7.064e-006  6.441e-006    -5.151    -5.191    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.554e-006  3.241e-006    -5.449    -5.489    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.974e-006  2.080e-006    -5.527    -5.682    -0.155
   FeCO3                 6.543e-007  6.554e-007    -6.184    -6.183     0.001
   NaHCO3                5.454e-007  5.464e-007    -6.263    -6.262     0.001
   MgCO3                 1.119e-007  1.121e-007    -6.951    -6.950     0.001
   BaHCO3+               1.869e-008  1.705e-008    -7.728    -7.768    -0.040
   NaCO3-                8.417e-009  7.675e-009    -8.075    -8.115    -0.040
   BaCO3                 3.890e-010  3.897e-010    -9.410    -9.409     0.001
Ca              2.393e-003
   Ca+2                  2.278e-003  1.592e-003    -2.642    -2.798    -0.156
   CaHCO3+               1.092e-004  9.960e-005    -3.962    -4.002    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.755e-008  2.760e-008    -7.560    -7.559     0.001
   CaOH+                 2.621e-009  2.390e-009    -8.582    -8.622    -0.040
   CaHSO4+               1.960e-014  1.788e-014   -13.708   -13.748    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.990e-005    -4.006    -4.046    -0.041
   MnCl+                 7.865e-009  7.172e-009    -8.104    -8.144    -0.040



   FeCl+                 1.787e-009  1.630e-009    -8.748    -8.788    -0.040
   MnCl2                 2.810e-013  2.815e-013   -12.551   -12.551     0.001
   MnCl3-                7.643e-018  6.969e-018   -17.117   -17.157    -0.040
   FeCl+2                5.308e-025  3.670e-025   -24.275   -24.435    -0.160
   FeCl2+                1.616e-028  1.474e-028   -27.791   -27.832    -0.040
   FeCl3                 1.323e-033  1.325e-033   -32.879   -32.878     0.001
Fe(2)           6.824e-005
   Fe(HS)2               4.119e-005  4.126e-005    -4.385    -4.384     0.001
   Fe+2                  1.900e-005  1.313e-005    -4.721    -4.882    -0.160
   FeHCO3+               7.064e-006  6.441e-006    -5.151    -5.191    -0.040
   FeCO3                 6.543e-007  6.554e-007    -6.184    -6.183     0.001
   Fe(HS)3-              2.925e-007  2.668e-007    -6.534    -6.574    -0.040
   FeOH+                 4.119e-008  3.756e-008    -7.385    -7.425    -0.040
   FeCl+                 1.787e-009  1.630e-009    -8.748    -8.788    -0.040
   FeSO4                 2.025e-010  2.029e-010    -9.693    -9.693     0.001
   Fe(OH)2               2.886e-012  2.891e-012   -11.540   -11.539     0.001
   Fe(OH)3-              1.065e-015  9.713e-016   -14.973   -15.013    -0.040
   FeHSO4+               1.617e-016  1.475e-016   -15.791   -15.831    -0.040
Fe(3)           5.367e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.592e-014  2.364e-014   -13.586   -13.626    -0.040
   Fe(OH)4-              2.491e-016  2.271e-016   -15.604   -15.644    -0.040
   FeOH+2                1.142e-017  7.893e-018   -16.942   -17.103    -0.160
   Fe+3                  3.101e-022  1.352e-022   -21.509   -21.869    -0.361
   FeCl+2                5.308e-025  3.670e-025   -24.275   -24.435    -0.160
   FeSO4+                1.412e-025  1.288e-025   -24.850   -24.890    -0.040
   FeCl2+                1.616e-028  1.474e-028   -27.791   -27.832    -0.040
   Fe(SO4)2-             2.684e-031  2.448e-031   -30.571   -30.611    -0.040
   FeHSO4+2              5.514e-032  3.812e-032   -31.259   -31.419    -0.160
   Fe2(OH)2+4            7.337e-033  1.677e-033   -32.135   -32.775    -0.641
   FeCl3                 1.323e-033  1.325e-033   -32.879   -32.878     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.080   -44.082    -1.002
H(0)            1.487e-009
   H2                    7.436e-010  7.449e-010    -9.129    -9.128     0.001
K               1.893e-005
   K+                    1.893e-005  1.724e-005    -4.723    -4.764    -0.041
   KSO4-                 1.154e-011  1.052e-011   -10.938   -10.978    -0.040
Mg              8.407e-005
   Mg+2                  8.040e-005  5.648e-005    -4.095    -4.248    -0.153
   MgHCO3+               3.554e-006  3.241e-006    -5.449    -5.489    -0.040
   MgCO3                 1.119e-007  1.121e-007    -6.951    -6.950     0.001
   MgOH+                 2.034e-009  1.855e-009    -8.692    -8.732    -0.040
   MgSO4                 1.148e-009  1.150e-009    -8.940    -8.939     0.001
Mn(2)           4.095e-005
   Mn+2                  2.832e-005  1.958e-005    -4.548    -4.708    -0.160
   MnHCO3+               9.386e-006  8.559e-006    -5.028    -5.068    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.865e-009  7.172e-009    -8.104    -8.144    -0.040
   MnOH+                 4.992e-009  4.552e-009    -8.302    -8.342    -0.040
   MnSO4                 3.020e-010  3.025e-010    -9.520    -9.519     0.001
   MnCl2                 2.810e-013  2.815e-013   -12.551   -12.551     0.001
   MnCl3-                7.643e-018  6.969e-018   -17.117   -17.157    -0.040
   Mn(OH)3-              2.517e-019  2.295e-019   -18.599   -18.639    -0.040
Mn(3)           1.496e-034
   Mn+3                  1.496e-034  6.522e-035   -33.825   -34.186    -0.361
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.207   -83.367    -0.160
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.678   -96.719    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.981e-004    -3.663    -3.703    -0.040
   NaHCO3                5.454e-007  5.464e-007    -6.263    -6.262     0.001
   NaCO3-                8.417e-009  7.675e-009    -8.075    -8.115    -0.040
   NaSO4-                9.461e-011  8.627e-011   -10.024   -10.064    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.125   -74.124     0.001
S(-2)           2.082e-004



   HS-                   6.511e-005  5.937e-005    -4.186    -4.226    -0.040
   H2S                   5.729e-005  5.739e-005    -4.242    -4.241     0.001
   Fe(HS)2               4.119e-005  4.126e-005    -4.385    -4.384     0.001
   AsS(OH)(HS)-          3.193e-007  2.912e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.925e-007  2.668e-007    -6.534    -6.574    -0.040
   S5-2                  1.855e-007  1.365e-007    -6.732    -6.865    -0.133
   S4-2                  1.097e-007  7.962e-008    -6.960    -7.099    -0.139
   S6-2                  9.479e-008  7.063e-008    -7.023    -7.151    -0.128
   S-2                   9.381e-011  6.486e-011   -10.028   -10.188    -0.160
   S3-2                  3.925e-011  2.805e-011   -10.406   -10.552    -0.146
   S2-2                  2.255e-012  1.592e-012   -11.647   -11.798    -0.151
   As3S4(HS)2-           5.248e-016  4.786e-016   -15.280   -15.320    -0.040
S(6)            1.541e-007
   SO4-2                 1.248e-007  8.688e-008    -6.904    -7.061    -0.157
   CaSO4                 2.755e-008  2.760e-008    -7.560    -7.559     0.001
   MgSO4                 1.148e-009  1.150e-009    -8.940    -8.939     0.001
   MnSO4                 3.020e-010  3.025e-010    -9.520    -9.519     0.001
   FeSO4                 2.025e-010  2.029e-010    -9.693    -9.693     0.001
   NaSO4-                9.461e-011  8.627e-011   -10.024   -10.064    -0.040
   BaSO4                 1.576e-011  1.579e-011   -10.802   -10.802     0.001
   KSO4-                 1.154e-011  1.052e-011   -10.938   -10.978    -0.040
   HSO4-                 1.024e-012  9.338e-013   -11.990   -12.030    -0.040
   CaHSO4+               1.960e-014  1.788e-014   -13.708   -13.748    -0.040
   FeHSO4+               1.617e-016  1.475e-016   -15.791   -15.831    -0.040
   FeSO4+                1.412e-025  1.288e-025   -24.850   -24.890    -0.040
   Fe(SO4)2-             2.684e-031  2.448e-031   -30.571   -30.611    -0.040
   FeHSO4+2              5.514e-032  3.812e-032   -31.259   -31.419    -0.160

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.50   -9.86   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.95  -18.33   -1.38  As2O3
Artinite         -9.87   -0.27    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.30  -45.07    8.23  As2O5
As2S3(am)        -6.98  -51.88  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -14.77  -64.88  -50.11  Ba3(AsO4)2
Barite           -3.53  -13.50   -9.97  BaSO4
Birnessite      -28.42   15.18   43.60  MnO2
Bixbyite        -26.02  -26.63   -0.61  Mn2O3
Brucite          -7.18    9.66   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.04  -53.95  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.42   -2.44   -2.86  CH4
Claudetite      -16.99  -18.33   -1.34  As2O3
CO2(g)           -1.45   -2.91   -1.47  CO2
Dolomite         -1.32  -18.41  -17.09  CaMg(CO3)2
Dolomite(d)      -1.87  -18.41  -16.54  CaMg(CO3)2
Epsomite         -9.17  -11.31   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.76   -2.15   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.34  -37.70  -45.03  Fe3S4
Gypsum           -5.28   -9.86   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.44   33.59   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.30  -38.27  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.29  -30.06   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.33  -43.16   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.55  -42.76   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.56  -44.95   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.90   -9.93   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.15   12.19   25.34  MnOOH
Melanterite      -9.73  -11.94   -2.21  FeSO4:7H2O
Mirabilite      -13.35  -14.47   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.84  -89.55   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -30.97  -59.68  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.78   -1.98    3.80  MnS
MnSO4           -14.44  -11.77    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.78  -13.09   -1.31  Na2CO3:10H2O
Nesquehonite     -4.31   -9.93   -5.62  MgCO3:3H2O
Nsutite         -27.38   15.18   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.58  -51.88  -46.30  As2S3
Portlandite     -11.69   11.11   22.80  Ca(OH)2
Pyrite           11.12   -7.36  -18.48  FeS2
Pyrochroite      -6.00    9.20   15.20  Mn(OH)2
Pyrolusite      -26.20   15.18   41.38  MnO2
Realgar          -3.39  -23.34  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.40  -44.65  -20.25  FeAsO4:2H2O
Siderite          0.33  -10.56  -10.89  FeCO3
Siderite(d)(3)   -0.11  -10.56  -10.45  FeCO3
Sulfur           -3.10  -18.12  -15.03  S
Thenardite      -14.29  -14.47   -0.18  Na2SO4
Thermonatrite   -13.21  -13.09    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.56  -12.12   -8.56  BaCO3

Reaction step 41.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.44   15.17   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.772e-002 -2.283e-003



Goethite            -0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.773e-005
Manganite          -13.16   12.18   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.216e-004  4.216e-004
Siderite(d)(3)      -0.10  -10.55  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.57  -12.13   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.565e-004  Surface charge, eq

Hfo_s         
 5.261e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.342e-006       0.635  3.342e-006      -5.476
Hfo_sOMn+        1.542e-006       0.293  1.542e-006      -5.812
Hfo_sOFe+        3.036e-007       0.058  3.036e-007      -6.518
Hfo_sOH2+        4.920e-008       0.009  4.920e-008      -7.308
Hfo_sOH          2.219e-008       0.004  2.219e-008      -7.654
Hfo_sOHBa+2      2.313e-009       0.000  2.314e-009      -8.636
Hfo_sO-          2.292e-010       0.000  2.292e-010      -9.640

Hfo           
 1.565e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.354e-004       0.643  1.354e-004      -3.868
Hfo_wOH          6.106e-005       0.290  6.106e-005      -4.214
Hfo_wOFe+        7.798e-006       0.037  7.799e-006      -5.108
Hfo_wOMn+        3.370e-006       0.016  3.370e-006      -5.472
Hfo_wOCa+        1.224e-006       0.006  1.224e-006      -5.912
Hfo_wOMg+        7.599e-007       0.004  7.599e-007      -6.119
Hfo_wO-          6.308e-007       0.003  6.308e-007      -6.200
Hfo_wOFeOH       1.845e-007       0.001  1.845e-007      -6.734
Hfo_wH2AsO3      1.089e-008       0.000  1.089e-008      -7.963
Hfo_wSO4-        3.517e-011       0.000  3.517e-011     -10.454
Hfo_wOHSO4-2     3.164e-011       0.000  3.164e-011     -10.500
Hfo_wOBa+        1.225e-011       0.000  1.225e-011     -10.912
Hfo_wOHAsO4-3    3.620e-017       0.000  3.621e-017     -16.441
Hfo_wHAsO4-      3.987e-018       0.000  3.987e-018     -17.399
Hfo_wH2AsO4      2.861e-019       0.000  2.861e-019     -18.543

Mno           
-3.401e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.646e-025       0.000  3.646e-025     -24.438
Mno_O3Ca         2.262e-026       0.000  2.262e-026     -25.645
Mno_O3-2         1.943e-026       0.000  1.943e-026     -25.712
Mno_O3HMn+       5.695e-027       0.000  5.695e-027     -26.245
Mno_O3H-         7.607e-028       0.000  7.608e-028     -27.119
Mno_O3Na-        4.078e-028       0.000  4.078e-028     -27.390
Mno_O3HCa+       3.083e-028       0.000  3.083e-028     -27.511
Mno_O3Mg         3.003e-028       0.000  3.003e-028     -27.522
Mno_O3Ba         1.065e-028       0.000  1.065e-028     -27.973
Mno_O3HMg+       2.772e-030       0.000  2.772e-030     -29.557
Mno_O3HBa+       2.596e-030       0.000  2.597e-030     -29.586
Mno_O3HNa        1.490e-030       0.000  1.490e-030     -29.827
Mno_O3H2         2.237e-032       0.000  2.237e-032     -31.650
Mno_O3H3+        1.760e-037       0.000  1.760e-037     -36.754



Mno_O3H3Cl       4.356e-040       0.000  4.356e-040     -39.361

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.201e-007  3.201e-007
Ba               5.435e-007  5.435e-007
C                1.063e-002  1.063e-002
Ca               2.433e-003  2.433e-003
Cl               9.873e-005  9.873e-005
Fe               7.040e-005  7.040e-005
K                1.893e-005  1.893e-005
Mg               8.411e-005  8.410e-005
Mn               4.169e-005  4.168e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.944      Charge balance
                                       pe  =  -3.954      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  7.885e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.754e-003
                       Total CO2 (mol/kg)  =  6.863e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.571e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.28
                               Iterations  =  42
                                  Total H  = 1.110294e+002
                                  Total O  = 5.552356e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.235e-007  1.137e-007    -6.908    -6.944    -0.036
   OH-                   9.656e-008  8.800e-008    -7.015    -7.056    -0.040
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.201e-007
   AsS(OH)(HS)-          3.194e-007  2.910e-007    -6.496    -6.536    -0.040
   H3AsO3                6.924e-010  6.936e-010    -9.160    -9.159     0.001
   H2AsO3-               4.738e-012  4.317e-012   -11.324   -11.365    -0.040
   As3S4(HS)2-           5.550e-016  5.058e-016   -15.256   -15.296    -0.040
   H4AsO3+               4.289e-017  3.908e-017   -16.368   -16.408    -0.040
   HAsO3-2               1.098e-019  7.574e-020   -18.959   -19.121    -0.161
   AsO3-3                3.065e-028  1.329e-028   -27.514   -27.877    -0.363
As(5)           2.578e-018
   H2AsO4-               1.429e-018  1.303e-018   -17.845   -17.885    -0.040
   HAsO4-2               1.149e-018  7.923e-019   -17.940   -18.101    -0.161
   AsO4-3                3.598e-023  1.560e-023   -22.444   -22.807    -0.363
   H3AsO4                2.951e-023  2.956e-023   -22.530   -22.529     0.001
Ba              5.435e-007
   Ba+2                  5.242e-007  3.616e-007    -6.280    -6.442    -0.161
   BaHCO3+               1.893e-008  1.725e-008    -7.723    -7.763    -0.040
   BaCO3                 3.826e-010  3.833e-010    -9.417    -9.416     0.001
   BaSO4                 1.520e-011  1.523e-011   -10.818   -10.817     0.001
   BaOH+                 1.182e-013  1.077e-013   -12.927   -12.968    -0.040
C(-4)           3.766e-003
   CH4                   3.766e-003  3.773e-003    -2.424    -2.423     0.001
C(4)            6.863e-003
   HCO3-                 5.446e-003  4.977e-003    -2.264    -2.303    -0.039
   CO2                   1.271e-003  1.273e-003    -2.896    -2.895     0.001
   CaHCO3+               1.124e-004  1.025e-004    -3.949    -3.989    -0.040



   MnHCO3+               9.662e-006  8.805e-006    -5.015    -5.055    -0.040
   FeHCO3+               7.576e-006  6.904e-006    -5.121    -5.161    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.601e-006  3.282e-006    -5.444    -5.484    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.941e-006  2.052e-006    -5.531    -5.688    -0.156
   FeCO3                 6.817e-007  6.829e-007    -6.166    -6.166     0.001
   NaHCO3                5.532e-007  5.542e-007    -6.257    -6.256     0.001
   MgCO3                 1.102e-007  1.104e-007    -6.958    -6.957     0.001
   BaHCO3+               1.893e-008  1.725e-008    -7.723    -7.763    -0.040
   NaCO3-                8.303e-009  7.567e-009    -8.081    -8.121    -0.040
   BaCO3                 3.826e-010  3.833e-010    -9.417    -9.416     0.001
Ca              2.433e-003
   Ca+2                  2.315e-003  1.614e-003    -2.635    -2.792    -0.157
   CaHCO3+               1.124e-004  1.025e-004    -3.949    -3.989    -0.040
   CaCO3                 5.540e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.701e-008  2.706e-008    -7.568    -7.568     0.001
   CaOH+                 2.584e-009  2.355e-009    -8.588    -8.628    -0.040
   CaHSO4+               1.979e-014  1.803e-014   -13.704   -13.744    -0.040
Cl              9.873e-005
   Cl-                   9.872e-005  8.985e-005    -4.006    -4.047    -0.041
   MnCl+                 7.972e-009  7.265e-009    -8.098    -8.139    -0.040
   FeCl+                 1.888e-009  1.720e-009    -8.724    -8.764    -0.040
   MnCl2                 2.844e-013  2.849e-013   -12.546   -12.545     0.001
   MnCl3-                7.737e-018  7.051e-018   -17.111   -17.152    -0.040
   FeCl+2                5.790e-025  3.994e-025   -24.237   -24.399    -0.161
   FeCl2+                1.759e-028  1.603e-028   -27.755   -27.795    -0.040
   FeCl3                 1.437e-033  1.440e-033   -32.842   -32.842     0.001
Fe(2)           7.040e-005
   Fe(HS)2               4.170e-005  4.177e-005    -4.380    -4.379     0.001
   Fe+2                  2.011e-005  1.387e-005    -4.697    -4.858    -0.161
   FeHCO3+               7.576e-006  6.904e-006    -5.121    -5.161    -0.040
   FeCO3                 6.817e-007  6.829e-007    -6.166    -6.166     0.001
   Fe(HS)3-              2.901e-007  2.644e-007    -6.537    -6.578    -0.040
   FeOH+                 4.231e-008  3.856e-008    -7.374    -7.414    -0.040
   FeCl+                 1.888e-009  1.720e-009    -8.724    -8.764    -0.040
   FeSO4                 2.069e-010  2.073e-010    -9.684    -9.683     0.001
   Fe(OH)2               2.880e-012  2.885e-012   -11.541   -11.540     0.001
   Fe(OH)3-              1.034e-015  9.423e-016   -14.985   -15.026    -0.040
   FeHSO4+               1.701e-016  1.550e-016   -15.769   -15.810    -0.040
Fe(3)           5.442e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.668e-014  2.432e-014   -13.574   -13.614    -0.040
   Fe(OH)4-              2.422e-016  2.208e-016   -15.616   -15.656    -0.040
   FeOH+2                1.211e-017  8.354e-018   -16.917   -17.078    -0.161
   Fe+3                  3.395e-022  1.472e-022   -21.469   -21.832    -0.363
   FeCl+2                5.790e-025  3.994e-025   -24.237   -24.399    -0.161
   FeSO4+                1.488e-025  1.356e-025   -24.827   -24.868    -0.040
   FeCl2+                1.759e-028  1.603e-028   -27.755   -27.795    -0.040
   Fe(SO4)2-             2.736e-031  2.493e-031   -30.563   -30.603    -0.040
   FeHSO4+2              5.989e-032  4.130e-032   -31.223   -31.384    -0.161
   Fe2(OH)2+4            8.300e-033  1.878e-033   -32.081   -32.726    -0.645
   FeCl3                 1.437e-033  1.440e-033   -32.842   -32.842     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -43.012   -44.020    -1.008
H(0)            1.481e-009
   H2                    7.405e-010  7.419e-010    -9.130    -9.130     0.001
K               1.893e-005
   K+                    1.893e-005  1.722e-005    -4.723    -4.764    -0.041
   KSO4-                 1.116e-011  1.017e-011   -10.952   -10.993    -0.040
Mg              8.411e-005
   Mg+2                  8.039e-005  5.635e-005    -4.095    -4.249    -0.154
   MgHCO3+               3.601e-006  3.282e-006    -5.444    -5.484    -0.040
   MgCO3                 1.102e-007  1.104e-007    -6.958    -6.957     0.001
   MgOH+                 1.973e-009  1.798e-009    -8.705    -8.745    -0.040
   MgSO4                 1.108e-009  1.110e-009    -8.955    -8.955     0.001
Mn(2)           4.169e-005
   Mn+2                  2.878e-005  1.985e-005    -4.541    -4.702    -0.161



   MnHCO3+               9.662e-006  8.805e-006    -5.015    -5.055    -0.040
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 7.972e-009  7.265e-009    -8.098    -8.139    -0.040
   MnOH+                 4.922e-009  4.485e-009    -8.308    -8.348    -0.040
   MnSO4                 2.961e-010  2.966e-010    -9.529    -9.528     0.001
   MnCl2                 2.844e-013  2.849e-013   -12.546   -12.545     0.001
   MnCl3-                7.737e-018  7.051e-018   -17.111   -17.152    -0.040
   Mn(OH)3-              2.345e-019  2.137e-019   -18.630   -18.670    -0.040
Mn(3)           1.572e-034
   Mn+3                  1.572e-034  6.815e-035   -33.804   -34.167    -0.363
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.246   -83.407    -0.161
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.705   -96.745    -0.040
Na              2.176e-004
   Na+                   2.171e-004  1.980e-004    -3.663    -3.703    -0.040
   NaHCO3                5.532e-007  5.542e-007    -6.257    -6.256     0.001
   NaCO3-                8.303e-009  7.567e-009    -8.081    -8.121    -0.040
   NaSO4-                9.151e-011  8.339e-011   -10.039   -10.079    -0.040
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.122   -74.121     0.001
S(-2)           2.082e-004
   HS-                   6.378e-005  5.813e-005    -4.195    -4.236    -0.040
   H2S                   5.770e-005  5.780e-005    -4.239    -4.238     0.001
   Fe(HS)2               4.170e-005  4.177e-005    -4.380    -4.379     0.001
   AsS(OH)(HS)-          3.194e-007  2.910e-007    -6.496    -6.536    -0.040
   Fe(HS)3-              2.901e-007  2.644e-007    -6.537    -6.578    -0.040
   S5-2                  1.768e-007  1.299e-007    -6.752    -6.887    -0.134
   S4-2                  1.046e-007  7.577e-008    -6.980    -7.121    -0.140
   S6-2                  9.036e-008  6.722e-008    -7.044    -7.173    -0.128
   S-2                   8.950e-011  6.173e-011   -10.048   -10.210    -0.161
   S3-2                  3.743e-011  2.670e-011   -10.427   -10.574    -0.147
   S2-2                  2.151e-012  1.515e-012   -11.667   -11.820    -0.152
   As3S4(HS)2-           5.550e-016  5.058e-016   -15.256   -15.296    -0.040
S(6)            1.497e-007
   SO4-2                 1.210e-007  8.403e-008    -6.917    -7.076    -0.158
   CaSO4                 2.701e-008  2.706e-008    -7.568    -7.568     0.001
   MgSO4                 1.108e-009  1.110e-009    -8.955    -8.955     0.001
   MnSO4                 2.961e-010  2.966e-010    -9.529    -9.528     0.001
   FeSO4                 2.069e-010  2.073e-010    -9.684    -9.683     0.001
   NaSO4-                9.151e-011  8.339e-011   -10.039   -10.079    -0.040
   BaSO4                 1.520e-011  1.523e-011   -10.818   -10.817     0.001
   KSO4-                 1.116e-011  1.017e-011   -10.952   -10.993    -0.040
   HSO4-                 1.020e-012  9.292e-013   -11.992   -12.032    -0.040
   CaHSO4+               1.979e-014  1.803e-014   -13.704   -13.744    -0.040
   FeHSO4+               1.701e-016  1.550e-016   -15.769   -15.810    -0.040
   FeSO4+                1.488e-025  1.356e-025   -24.827   -24.868    -0.040
   Fe(SO4)2-             2.736e-031  2.493e-031   -30.563   -30.603    -0.040
   FeHSO4+2              5.989e-032  4.130e-032   -31.223   -31.384    -0.161

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.51   -9.87   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.94  -18.32   -1.38  As2O3
Artinite         -9.90   -0.30    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.29  -45.06    8.23  As2O5
As2S3(am)        -6.96  -51.86  -44.90  As2S3
As_native        -5.60  -18.13  -12.53  As
Ba3(AsO4)2      -14.83  -64.94  -50.11  Ba3(AsO4)2
Barite           -3.55  -13.52   -9.97  BaSO4
Birnessite      -28.44   15.17   43.60  MnO2
Bixbyite        -26.06  -26.67   -0.61  Mn2O3
Brucite          -7.20    9.64   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.09  -53.99  -18.91  Ca3(AsO4)2:4H2O



Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.44   -2.42   -2.86  CH4
Claudetite      -16.98  -18.32   -1.34  As2O3
CO2(g)           -1.43   -2.90   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.19  -11.33   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.26   -4.30   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.35  -37.69  -45.03  Fe3S4
Gypsum           -5.29   -9.87   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.49   33.54   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.32  -38.29  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.35  -30.11   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.32  -43.15   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.54  -42.75   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.41  -41.69   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.54  -44.93   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.16   12.18   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.37  -14.48   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.56   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.01  -59.72  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.51  -12.80    2.71  MnCl2:4H2O
MnS(Green)       -5.79   -1.99    3.80  MnS
MnSO4           -14.45  -11.78    2.67  MnSO4
Nahcolite        -5.46   -6.01   -0.55  NaHCO3
Natron          -11.78  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -27.40   15.17   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.56  -51.86  -46.30  As2S3
Portlandite     -11.70   11.10   22.80  Ca(OH)2
Pyrite           11.13   -7.35  -18.48  FeS2
Pyrochroite      -6.01    9.19   15.20  Mn(OH)2
Pyrolusite      -26.21   15.17   41.38  MnO2
Realgar          -3.38  -23.33  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.39  -44.64  -20.25  FeAsO4:2H2O
Siderite          0.34  -10.55  -10.89  FeCO3
Siderite(d)(3)   -0.10  -10.55  -10.45  FeCO3
Sulfur           -3.09  -18.12  -15.03  S
Thenardite      -14.30  -14.48   -0.18  Na2SO4
Thermonatrite   -13.22  -13.09    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.13   -8.56  BaCO3

Reaction step 42.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 8.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.45   15.15   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.768e-002 -2.322e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.052e-002 -7.998e-005
Manganite          -13.18   12.16   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.210e-004  4.210e-004
Siderite(d)(3)      -0.08  -10.53  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.57  -12.14   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.577e-004  Surface charge, eq

Hfo_s         
 5.260e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.365e-006       0.640  3.366e-006      -5.473
Hfo_sOMn+        1.510e-006       0.287  1.510e-006      -5.821
Hfo_sOFe+        3.096e-007       0.059  3.096e-007      -6.509
Hfo_sOH2+        5.026e-008       0.010  5.026e-008      -7.299
Hfo_sOH          2.205e-008       0.004  2.205e-008      -7.657
Hfo_sOHBa+2      2.293e-009       0.000  2.293e-009      -8.640
Hfo_sO-          2.216e-010       0.000  2.216e-010      -9.654

Hfo           
 1.577e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.366e-004       0.649  1.366e-004      -3.864
Hfo_wOH          5.994e-005       0.285  5.995e-005      -4.222
Hfo_wOFe+        7.854e-006       0.037  7.854e-006      -5.105
Hfo_wOMn+        3.261e-006       0.016  3.261e-006      -5.487
Hfo_wOCa+        1.185e-006       0.006  1.185e-006      -5.926
Hfo_wOMg+        7.241e-007       0.003  7.241e-007      -6.140
Hfo_wO-          6.025e-007       0.003  6.025e-007      -6.220
Hfo_wOFeOH       1.808e-007       0.001  1.808e-007      -6.743
Hfo_wH2AsO3      1.083e-008       0.000  1.083e-008      -7.965
Hfo_wSO4-        3.436e-011       0.000  3.436e-011     -10.464
Hfo_wOHSO4-2     3.007e-011       0.000  3.007e-011     -10.522
Hfo_wOBa+        1.166e-011       0.000  1.167e-011     -10.933
Hfo_wOHAsO4-3    3.330e-017       0.000  3.331e-017     -16.477
Hfo_wHAsO4-      3.875e-018       0.000  3.875e-018     -17.412
Hfo_wH2AsO4      2.858e-019       0.000  2.858e-019     -18.544



Mno           
-1.430e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.563e-028       0.000  1.563e-028     -27.806
Mno_O3Ca         9.698e-030       0.000  9.698e-030     -29.013
Mno_O3-2         8.220e-030       0.000  8.220e-030     -29.085
Mno_O3HMn+       2.510e-030       0.000  2.510e-030     -29.600
Mno_O3H-         3.309e-031       0.000  3.309e-031     -30.480
Mno_O3Na-        1.724e-031       0.000  1.724e-031     -30.763
Mno_O3HCa+       1.359e-031       0.000  1.359e-031     -30.867
Mno_O3Mg         1.268e-031       0.000  1.268e-031     -30.897
Mno_O3Ba         4.494e-032       0.000  4.495e-032     -31.347
Mno_O3HMg+       1.203e-033       0.000  1.203e-033     -32.920
Mno_O3HBa+       1.126e-033       0.000  1.126e-033     -32.948
Mno_O3HNa        6.475e-034       0.000  6.476e-034     -33.189
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        8.088e-041       0.000  8.088e-041     -40.092
Mno_O3H3Cl       2.000e-043       0.000  2.000e-043     -42.699

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.201e-007  3.201e-007
Ba               5.436e-007  5.435e-007
C                1.087e-002  1.087e-002
Ca               2.472e-003  2.472e-003
Cl               9.873e-005  9.873e-005
Fe               7.259e-005  7.259e-005
K                1.893e-005  1.893e-005
Mg               8.414e-005  8.414e-005
Mn               4.241e-005  4.241e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.932      Charge balance
                                       pe  =  -3.941      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.003e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.839e-003
                       Total CO2 (mol/kg)  =  7.003e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.583e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.25
                               Iterations  =  29
                                  Total H  = 1.110298e+002
                                  Total O  = 5.552388e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.270e-007  1.169e-007    -6.896    -6.932    -0.036
   OH-                   9.400e-008  8.561e-008    -7.027    -7.067    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.201e-007
   AsS(OH)(HS)-          3.194e-007  2.909e-007    -6.496    -6.536    -0.041
   H3AsO3                7.017e-010  7.030e-010    -9.154    -9.153     0.001



   H2AsO3-               4.674e-012  4.257e-012   -11.330   -11.371    -0.041
   As3S4(HS)2-           5.859e-016  5.336e-016   -15.232   -15.273    -0.041
   H4AsO3+               4.471e-017  4.072e-017   -16.350   -16.390    -0.041
   HAsO3-2               1.056e-019  7.266e-020   -18.976   -19.139    -0.162
   AsO3-3                2.876e-028  1.240e-028   -27.541   -27.907    -0.365
As(5)           2.525e-018
   H2AsO4-               1.416e-018  1.289e-018   -17.849   -17.890    -0.041
   HAsO4-2               1.109e-018  7.631e-019   -17.955   -18.117    -0.162
   AsO4-3                3.389e-023  1.461e-023   -22.470   -22.835    -0.365
   H3AsO4                3.002e-023  3.008e-023   -22.523   -22.522     0.001
Ba              5.436e-007
   Ba+2                  5.240e-007  3.605e-007    -6.281    -6.443    -0.162
   BaHCO3+               1.916e-008  1.745e-008    -7.718    -7.758    -0.041
   BaCO3                 3.766e-010  3.773e-010    -9.424    -9.423     0.001
   BaSO4                 1.467e-011  1.470e-011   -10.834   -10.833     0.001
   BaOH+                 1.147e-013  1.045e-013   -12.940   -12.981    -0.041
C(-4)           3.865e-003
   CH4                   3.865e-003  3.873e-003    -2.413    -2.412     0.001
C(4)            7.003e-003
   HCO3-                 5.528e-003  5.049e-003    -2.257    -2.297    -0.039
   CO2                   1.325e-003  1.327e-003    -2.878    -2.877     0.001
   CaHCO3+               1.156e-004  1.053e-004    -3.937    -3.977    -0.041
   MnHCO3+               9.937e-006  9.051e-006    -5.003    -5.043    -0.041
   FeHCO3+               8.109e-006  7.385e-006    -5.091    -5.132    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.647e-006  3.321e-006    -5.438    -5.479    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.910e-006  2.026e-006    -5.536    -5.693    -0.157
   FeCO3                 7.094e-007  7.107e-007    -6.149    -6.148     0.001
   NaHCO3                5.608e-007  5.618e-007    -6.251    -6.250     0.001
   MgCO3                 1.085e-007  1.087e-007    -6.965    -6.964     0.001
   BaHCO3+               1.916e-008  1.745e-008    -7.718    -7.758    -0.041
   NaCO3-                8.195e-009  7.463e-009    -8.086    -8.127    -0.041
   BaCO3                 3.766e-010  3.773e-010    -9.424    -9.423     0.001
Ca              2.472e-003
   Ca+2                  2.351e-003  1.635e-003    -2.629    -2.786    -0.158
   CaHCO3+               1.156e-004  1.053e-004    -3.937    -3.977    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.649e-008  2.654e-008    -7.577    -7.576     0.001
   CaOH+                 2.549e-009  2.321e-009    -8.594    -8.634    -0.041
   CaHSO4+               1.996e-014  1.818e-014   -13.700   -13.740    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.979e-005    -4.006    -4.047    -0.041
   MnCl+                 8.078e-009  7.357e-009    -8.093    -8.133    -0.041
   FeCl+                 1.991e-009  1.813e-009    -8.701    -8.742    -0.041
   MnCl2                 2.878e-013  2.883e-013   -12.541   -12.540     0.001
   MnCl3-                7.829e-018  7.131e-018   -17.106   -17.147    -0.041
   FeCl+2                6.299e-025  4.334e-025   -24.201   -24.363    -0.162
   FeCl2+                1.909e-028  1.738e-028   -27.719   -27.760    -0.041
   FeCl3                 1.558e-033  1.561e-033   -32.807   -32.807     0.001
Fe(2)           7.259e-005
   Fe(HS)2               4.218e-005  4.226e-005    -4.375    -4.374     0.001
   Fe+2                  2.126e-005  1.463e-005    -4.672    -4.835    -0.162
   FeHCO3+               8.109e-006  7.385e-006    -5.091    -5.132    -0.041
   FeCO3                 7.094e-007  7.107e-007    -6.149    -6.148     0.001
   Fe(HS)3-              2.877e-007  2.620e-007    -6.541    -6.582    -0.041
   FeOH+                 4.343e-008  3.956e-008    -7.362    -7.403    -0.041
   FeCl+                 1.991e-009  1.813e-009    -8.701    -8.742    -0.041
   FeSO4                 2.112e-010  2.116e-010    -9.675    -9.675     0.001
   Fe(OH)2               2.874e-012  2.879e-012   -11.541   -11.541     0.001
   Fe(OH)3-              1.005e-015  9.149e-016   -14.998   -15.039    -0.041
   FeHSO4+               1.785e-016  1.626e-016   -15.748   -15.789    -0.041
Fe(3)           5.518e-014
   Fe(OH)3               2.749e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)2+              2.744e-014  2.499e-014   -13.562   -13.602    -0.041
   Fe(OH)4-              2.358e-016  2.148e-016   -15.627   -15.668    -0.041
   FeOH+2                1.283e-017  8.826e-018   -16.892   -17.054    -0.162



   Fe+3                  3.707e-022  1.598e-022   -21.431   -21.796    -0.365
   FeCl+2                6.299e-025  4.334e-025   -24.201   -24.363    -0.162
   FeSO4+                1.565e-025  1.426e-025   -24.805   -24.846    -0.041
   FeCl2+                1.909e-028  1.738e-028   -27.719   -27.760    -0.041
   Fe(SO4)2-             2.786e-031  2.537e-031   -30.555   -30.596    -0.041
   FeHSO4+2              6.486e-032  4.463e-032   -31.188   -31.350    -0.162
   Fe2(OH)2+4            9.355e-033  2.097e-033   -32.029   -32.679    -0.650
   FeCl3                 1.558e-033  1.561e-033   -32.807   -32.807     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.946   -43.961    -1.015
H(0)            1.475e-009
   H2                    7.376e-010  7.390e-010    -9.132    -9.131     0.001
K               1.893e-005
   K+                    1.893e-005  1.721e-005    -4.723    -4.764    -0.041
   KSO4-                 1.080e-011  9.839e-012   -10.966   -11.007    -0.041
Mg              8.414e-005
   Mg+2                  8.038e-005  5.622e-005    -4.095    -4.250    -0.155
   MgHCO3+               3.647e-006  3.321e-006    -5.438    -5.479    -0.041
   MgCO3                 1.085e-007  1.087e-007    -6.965    -6.964     0.001
   MgOH+                 1.917e-009  1.746e-009    -8.717    -8.758    -0.041
   MgSO4                 1.070e-009  1.072e-009    -8.971    -8.970     0.001
Mn(2)           4.241e-005
   Mn+2                  2.923e-005  2.011e-005    -4.534    -4.697    -0.162
   MnHCO3+               9.937e-006  9.051e-006    -5.003    -5.043    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.078e-009  7.357e-009    -8.093    -8.133    -0.041
   MnOH+                 4.854e-009  4.421e-009    -8.314    -8.354    -0.041
   MnSO4                 2.904e-010  2.909e-010    -9.537    -9.536     0.001
   MnCl2                 2.878e-013  2.883e-013   -12.541   -12.540     0.001
   MnCl3-                7.829e-018  7.131e-018   -17.106   -17.147    -0.041
   Mn(OH)3-              2.189e-019  1.994e-019   -18.660   -18.700    -0.041
Mn(3)           1.650e-034
   Mn+3                  1.650e-034  7.112e-035   -33.783   -34.148    -0.365
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.283   -83.445    -0.162
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.730   -96.771    -0.041
Na              2.176e-004
   Na+                   2.171e-004  1.979e-004    -3.663    -3.704    -0.040
   NaHCO3                5.608e-007  5.618e-007    -6.251    -6.250     0.001
   NaCO3-                8.195e-009  7.463e-009    -8.086    -8.127    -0.041
   NaSO4-                8.858e-011  8.067e-011   -10.053   -10.093    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.118   -74.117     0.001
S(-2)           2.082e-004
   HS-                   6.252e-005  5.694e-005    -4.204    -4.245    -0.041
   H2S                   5.809e-005  5.820e-005    -4.236    -4.235     0.001
   Fe(HS)2               4.218e-005  4.226e-005    -4.375    -4.374     0.001
   AsS(OH)(HS)-          3.194e-007  2.909e-007    -6.496    -6.536    -0.041
   Fe(HS)3-              2.877e-007  2.620e-007    -6.541    -6.582    -0.041
   S5-2                  1.688e-007  1.238e-007    -6.773    -6.907    -0.135
   S4-2                  9.987e-008  7.220e-008    -7.001    -7.141    -0.141
   S6-2                  8.624e-008  6.406e-008    -7.064    -7.193    -0.129
   S-2                   8.550e-011  5.883e-011   -10.068   -10.230    -0.162
   S3-2                  3.574e-011  2.544e-011   -10.447   -10.594    -0.148
   S2-2                  2.054e-012  1.444e-012   -11.687   -11.840    -0.153
   As3S4(HS)2-           5.859e-016  5.336e-016   -15.232   -15.273    -0.041
S(6)            1.456e-007
   SO4-2                 1.174e-007  8.134e-008    -6.930    -7.090    -0.159
   CaSO4                 2.649e-008  2.654e-008    -7.577    -7.576     0.001
   MgSO4                 1.070e-009  1.072e-009    -8.971    -8.970     0.001
   MnSO4                 2.904e-010  2.909e-010    -9.537    -9.536     0.001
   FeSO4                 2.112e-010  2.116e-010    -9.675    -9.675     0.001
   NaSO4-                8.858e-011  8.067e-011   -10.053   -10.093    -0.041
   BaSO4                 1.467e-011  1.470e-011   -10.834   -10.833     0.001
   KSO4-                 1.080e-011  9.839e-012   -10.966   -11.007    -0.041
   HSO4-                 1.015e-012  9.245e-013   -11.993   -12.034    -0.041
   CaHSO4+               1.996e-014  1.818e-014   -13.700   -13.740    -0.041



   FeHSO4+               1.785e-016  1.626e-016   -15.748   -15.789    -0.041
   FeSO4+                1.565e-025  1.426e-025   -24.805   -24.846    -0.041
   Fe(SO4)2-             2.786e-031  2.537e-031   -30.555   -30.596    -0.041
   FeHSO4+2              6.486e-032  4.463e-032   -31.188   -31.350    -0.162

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.93  -18.31   -1.38  As2O3
Artinite         -9.93   -0.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.27  -45.04    8.23  As2O5
As2S3(am)        -6.94  -51.84  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -14.89  -65.00  -50.11  Ba3(AsO4)2
Barite           -3.56  -13.53   -9.97  BaSO4
Birnessite      -28.45   15.15   43.60  MnO2
Bixbyite        -26.09  -26.70   -0.61  Mn2O3
Brucite          -7.23    9.61   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.13  -54.03  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.45   -2.41   -2.86  CH4
Claudetite      -16.97  -18.31   -1.34  As2O3
CO2(g)           -1.41   -2.88   -1.47  CO2
Dolomite         -1.33  -18.42  -17.09  CaMg(CO3)2
Dolomite(d)      -1.88  -18.42  -16.54  CaMg(CO3)2
Epsomite         -9.20  -11.34   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.36  -37.68  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.24   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.55   33.48   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.34  -38.31  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.40  -30.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.31  -43.14   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.53  -42.74   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.40  -41.68   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.52  -44.91   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.91   -9.94   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.18   12.16   25.34  MnOOH
Melanterite      -9.72  -11.93   -2.21  FeSO4:7H2O
Mirabilite      -13.38  -14.50   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.85  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.05  -59.76  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.81   -2.01    3.80  MnS
MnSO4           -14.46  -11.79    2.67  MnSO4
Nahcolite        -5.45   -6.00   -0.55  NaHCO3
Natron          -11.79  -13.10   -1.31  Na2CO3:10H2O
Nesquehonite     -4.32   -9.94   -5.62  MgCO3:3H2O
Nsutite         -27.42   15.15   42.56  MnO2
O2(g)           -71.23  -74.12   -2.89  O2
Orpiment         -5.54  -51.84  -46.30  As2S3
Portlandite     -11.72   11.08   22.80  Ca(OH)2



Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.03    9.17   15.20  Mn(OH)2
Pyrolusite      -26.23   15.15   41.38  MnO2
Realgar          -3.38  -23.32  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.63  -20.25  FeAsO4:2H2O
Siderite          0.36  -10.53  -10.89  FeCO3
Siderite(d)(3)   -0.08  -10.53  -10.45  FeCO3
Sulfur           -3.09  -18.11  -15.03  S
Thenardite      -14.32  -14.50   -0.18  Na2SO4
Thermonatrite   -13.23  -13.10    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.57  -12.14   -8.56  BaCO3

Reaction step 43.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.47   15.13   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.764e-002 -2.361e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.225e-005
Manganite          -13.20   12.14   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.204e-004  4.204e-004
Siderite(d)(3)      -0.06  -10.51  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.58  -12.14   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.588e-004  Surface charge, eq

Hfo_s         
 5.259e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.388e-006       0.644  3.388e-006      -5.470
Hfo_sOMn+        1.480e-006       0.281  1.480e-006      -5.830
Hfo_sOFe+        3.154e-007       0.060  3.154e-007      -6.501
Hfo_sOH2+        5.130e-008       0.010  5.130e-008      -7.290
Hfo_sOH          2.191e-008       0.004  2.192e-008      -7.659
Hfo_sOHBa+2      2.272e-009       0.000  2.272e-009      -8.644
Hfo_sO-          2.145e-010       0.000  2.145e-010      -9.669



Hfo           
 1.588e-004  Surface charge, eq

Hfo_w         
 2.104e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.378e-004       0.655  1.378e-004      -3.861
Hfo_wOH          5.887e-005       0.280  5.887e-005      -4.230
Hfo_wOFe+        7.907e-006       0.038  7.907e-006      -5.102
Hfo_wOMn+        3.159e-006       0.015  3.159e-006      -5.500
Hfo_wOCa+        1.147e-006       0.005  1.147e-006      -5.940
Hfo_wOMg+        6.908e-007       0.003  6.909e-007      -6.161
Hfo_wO-          5.761e-007       0.003  5.761e-007      -6.239
Hfo_wOFeOH       1.772e-007       0.001  1.772e-007      -6.751
Hfo_wH2AsO3      1.078e-008       0.000  1.078e-008      -7.967
Hfo_wSO4-        3.357e-011       0.000  3.357e-011     -10.474
Hfo_wOHSO4-2     2.860e-011       0.000  2.861e-011     -10.544
Hfo_wOBa+        1.112e-011       0.000  1.112e-011     -10.954
Hfo_wOHAsO4-3    3.072e-017       0.000  3.072e-017     -16.513
Hfo_wHAsO4-      3.769e-018       0.000  3.769e-018     -17.424
Hfo_wH2AsO4      2.855e-019       0.000  2.855e-019     -18.544

Mno           
-1.002e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.117e-029       0.000  1.117e-029     -28.952
Mno_O3Ca         6.930e-031       0.000  6.931e-031     -30.159
Mno_O3-2         5.800e-031       0.000  5.800e-031     -30.237
Mno_O3HMn+       1.842e-031       0.000  1.842e-031     -30.735
Mno_O3H-         2.398e-032       0.000  2.398e-032     -31.620
Mno_O3Na-        1.216e-032       0.000  1.216e-032     -31.915
Mno_O3HCa+       9.971e-033       0.000  9.971e-033     -32.001
Mno_O3Mg         8.924e-033       0.000  8.924e-033     -32.049
Mno_O3Ba         3.162e-033       0.000  3.162e-033     -32.500
Mno_O3HMg+       8.694e-035       0.000  8.695e-035     -34.061
Mno_O3HBa+       8.138e-035       0.000  8.138e-035     -34.089
Mno_O3HNa        4.689e-035       0.000  4.690e-035     -34.329
Mno_O3H2         7.442e-037       0.000  7.442e-037     -36.128
Mno_O3H3+        6.181e-042       0.000  6.182e-042     -41.209
Mno_O3H3Cl       1.528e-044       0.000  1.528e-044     -43.816

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.202e-007  3.202e-007
Ba               5.436e-007  5.436e-007
C                1.111e-002  1.111e-002
Ca               2.511e-003  2.511e-003
Cl               9.873e-005  9.873e-005
Fe               7.481e-005  7.481e-005
K                1.893e-005  1.893e-005
Mg               8.418e-005  8.417e-005
Mn               4.313e-005  4.313e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.921      Charge balance
                                       pe  =  -3.929      Adjusted to redox equilibrium
                        Activity of water  =   1.000



                           Ionic strength  =  8.119e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  5.924e-003
                       Total CO2 (mol/kg)  =  7.143e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.594e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.21
                               Iterations  =  30
                                  Total H  = 1.110302e+002
                                  Total O  = 5.552420e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.305e-007  1.201e-007    -6.884    -6.921    -0.036
   OH-                   9.159e-008  8.336e-008    -7.038    -7.079    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.202e-007
   AsS(OH)(HS)-          3.195e-007  2.908e-007    -6.496    -6.536    -0.041
   H3AsO3                7.111e-010  7.124e-010    -9.148    -9.147     0.001
   H2AsO3-               4.615e-012  4.201e-012   -11.336   -11.377    -0.041
   As3S4(HS)2-           6.175e-016  5.620e-016   -15.209   -15.250    -0.041
   H4AsO3+               4.656e-017  4.238e-017   -16.332   -16.373    -0.041
   HAsO3-2               1.017e-019  6.981e-020   -18.993   -19.156    -0.163
   AsO3-3                2.705e-028  1.160e-028   -27.568   -27.935    -0.368
As(5)           2.475e-018
   H2AsO4-               1.403e-018  1.277e-018   -17.853   -17.894    -0.041
   HAsO4-2               1.072e-018  7.359e-019   -17.970   -18.133    -0.163
   AsO4-3                3.200e-023  1.372e-023   -22.495   -22.863    -0.368
   H3AsO4                3.054e-023  3.059e-023   -22.515   -22.514     0.001
Ba              5.436e-007
   Ba+2                  5.238e-007  3.595e-007    -6.281    -6.444    -0.163
   BaHCO3+               1.939e-008  1.764e-008    -7.713    -7.753    -0.041
   BaCO3                 3.708e-010  3.715e-010    -9.431    -9.430     0.001
   BaSO4                 1.417e-011  1.420e-011   -10.849   -10.848     0.001
   BaOH+                 1.115e-013  1.014e-013   -12.953   -12.994    -0.041
C(-4)           3.965e-003
   CH4                   3.965e-003  3.973e-003    -2.402    -2.401     0.001
C(4)            7.143e-003
   HCO3-                 5.608e-003  5.120e-003    -2.251    -2.291    -0.040
   CO2                   1.380e-003  1.382e-003    -2.860    -2.859     0.001
   CaHCO3+               1.188e-004  1.082e-004    -3.925    -3.966    -0.041
   MnHCO3+               1.021e-005  9.295e-006    -4.991    -5.032    -0.041
   FeHCO3+               8.662e-006  7.884e-006    -5.062    -5.103    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.691e-006  3.360e-006    -5.433    -5.474    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.879e-006  2.000e-006    -5.541    -5.699    -0.158
   FeCO3                 7.374e-007  7.388e-007    -6.132    -6.131     0.001
   NaHCO3                5.683e-007  5.694e-007    -6.245    -6.245     0.001
   MgCO3                 1.068e-007  1.070e-007    -6.971    -6.970     0.001
   BaHCO3+               1.939e-008  1.764e-008    -7.713    -7.753    -0.041
   NaCO3-                8.091e-009  7.364e-009    -8.092    -8.133    -0.041
   BaCO3                 3.708e-010  3.715e-010    -9.431    -9.430     0.001
Ca              2.511e-003
   Ca+2                  2.386e-003  1.656e-003    -2.622    -2.781    -0.159
   CaHCO3+               1.188e-004  1.082e-004    -3.925    -3.966    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.599e-008  2.604e-008    -7.585    -7.584     0.001
   CaOH+                 2.515e-009  2.289e-009    -8.599    -8.640    -0.041
   CaHSO4+               2.012e-014  1.832e-014   -13.696   -13.737    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.973e-005    -4.006    -4.047    -0.041
   MnCl+                 8.181e-009  7.446e-009    -8.087    -8.128    -0.041
   FeCl+                 2.096e-009  1.907e-009    -8.679    -8.720    -0.041



   MnCl2                 2.911e-013  2.917e-013   -12.536   -12.535     0.001
   MnCl3-                7.920e-018  7.208e-018   -17.101   -17.142    -0.041
   FeCl+2                6.836e-025  4.692e-025   -24.165   -24.329    -0.163
   FeCl2+                2.066e-028  1.881e-028   -27.685   -27.726    -0.041
   FeCl3                 1.684e-033  1.688e-033   -32.774   -32.773     0.001
Fe(2)           7.481e-005
   Fe(HS)2               4.265e-005  4.273e-005    -4.370    -4.369     0.001
   Fe+2                  2.243e-005  1.540e-005    -4.649    -4.813    -0.163
   FeHCO3+               8.662e-006  7.884e-006    -5.062    -5.103    -0.041
   FeCO3                 7.374e-007  7.388e-007    -6.132    -6.131     0.001
   Fe(HS)3-              2.852e-007  2.596e-007    -6.545    -6.586    -0.041
   FeOH+                 4.455e-008  4.055e-008    -7.351    -7.392    -0.041
   FeCl+                 2.096e-009  1.907e-009    -8.679    -8.720    -0.041
   FeSO4                 2.154e-010  2.158e-010    -9.667    -9.666     0.001
   Fe(OH)2               2.869e-012  2.874e-012   -11.542   -11.542     0.001
   Fe(OH)3-              9.769e-016  8.892e-016   -15.010   -15.051    -0.041
   FeHSO4+               1.871e-016  1.703e-016   -15.728   -15.769    -0.041
Fe(3)           5.593e-014
   Fe(OH)2+              2.820e-014  2.567e-014   -13.550   -13.591    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.297e-016  2.091e-016   -15.639   -15.680    -0.041
   FeOH+2                1.356e-017  9.309e-018   -16.868   -17.031    -0.163
   Fe+3                  4.037e-022  1.731e-022   -21.394   -21.762    -0.368
   FeCl+2                6.836e-025  4.692e-025   -24.165   -24.329    -0.163
   FeSO4+                1.644e-025  1.496e-025   -24.784   -24.825    -0.041
   FeCl2+                2.066e-028  1.881e-028   -27.685   -27.726    -0.041
   Fe(SO4)2-             2.833e-031  2.579e-031   -30.548   -30.589    -0.041
   FeHSO4+2              7.007e-032  4.809e-032   -31.154   -31.318    -0.163
   Fe2(OH)2+4            1.051e-032  2.332e-033   -31.979   -32.632    -0.654
   FeCl3                 1.684e-033  1.688e-033   -32.774   -32.773     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.881   -43.903    -1.021
H(0)            1.470e-009
   H2                    7.348e-010  7.362e-010    -9.134    -9.133     0.001
K               1.893e-005
   K+                    1.893e-005  1.720e-005    -4.723    -4.764    -0.041
   KSO4-                 1.046e-011  9.525e-012   -10.980   -11.021    -0.041
Mg              8.418e-005
   Mg+2                  8.037e-005  5.609e-005    -4.095    -4.251    -0.156
   MgHCO3+               3.691e-006  3.360e-006    -5.433    -5.474    -0.041
   MgCO3                 1.068e-007  1.070e-007    -6.971    -6.970     0.001
   MgOH+                 1.863e-009  1.696e-009    -8.730    -8.771    -0.041
   MgSO4                 1.034e-009  1.036e-009    -8.985    -8.985     0.001
Mn(2)           4.313e-005
   Mn+2                  2.968e-005  2.037e-005    -4.528    -4.691    -0.163
   MnHCO3+               1.021e-005  9.295e-006    -4.991    -5.032    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.181e-009  7.446e-009    -8.087    -8.128    -0.041
   MnOH+                 4.790e-009  4.360e-009    -8.320    -8.361    -0.041
   MnSO4                 2.849e-010  2.854e-010    -9.545    -9.544     0.001
   MnCl2                 2.911e-013  2.917e-013   -12.536   -12.535     0.001
   MnCl3-                7.920e-018  7.208e-018   -17.101   -17.142    -0.041
   Mn(OH)3-              2.048e-019  1.864e-019   -18.689   -18.730    -0.041
Mn(3)           1.728e-034
   Mn+3                  1.728e-034  7.411e-035   -33.762   -34.130    -0.368
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.320   -83.483    -0.163
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.755   -96.796    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.978e-004    -3.663    -3.704    -0.040
   NaHCO3                5.683e-007  5.694e-007    -6.245    -6.245     0.001
   NaCO3-                8.091e-009  7.364e-009    -8.092    -8.133    -0.041
   NaSO4-                8.580e-011  7.810e-011   -10.066   -10.107    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.115   -74.114     0.001
S(-2)           2.082e-004
   HS-                   6.130e-005  5.580e-005    -4.213    -4.253    -0.041



   H2S                   5.846e-005  5.857e-005    -4.233    -4.232     0.001
   Fe(HS)2               4.265e-005  4.273e-005    -4.370    -4.369     0.001
   AsS(OH)(HS)-          3.195e-007  2.908e-007    -6.496    -6.536    -0.041
   Fe(HS)3-              2.852e-007  2.596e-007    -6.545    -6.586    -0.041
   S5-2                  1.613e-007  1.181e-007    -6.792    -6.928    -0.135
   S4-2                  9.547e-008  6.890e-008    -7.020    -7.162    -0.142
   S6-2                  8.242e-008  6.112e-008    -7.084    -7.214    -0.130
   S-2                   8.178e-011  5.613e-011   -10.087   -10.251    -0.163
   S3-2                  3.417e-011  2.428e-011   -10.466   -10.615    -0.148
   S2-2                  1.964e-012  1.378e-012   -11.707   -11.861    -0.154
   As3S4(HS)2-           6.175e-016  5.620e-016   -15.209   -15.250    -0.041
S(6)            1.416e-007
   SO4-2                 1.140e-007  7.880e-008    -6.943    -7.103    -0.160
   CaSO4                 2.599e-008  2.604e-008    -7.585    -7.584     0.001
   MgSO4                 1.034e-009  1.036e-009    -8.985    -8.985     0.001
   MnSO4                 2.849e-010  2.854e-010    -9.545    -9.544     0.001
   FeSO4                 2.154e-010  2.158e-010    -9.667    -9.666     0.001
   NaSO4-                8.580e-011  7.810e-011   -10.066   -10.107    -0.041
   BaSO4                 1.417e-011  1.420e-011   -10.849   -10.848     0.001
   KSO4-                 1.046e-011  9.525e-012   -10.980   -11.021    -0.041
   HSO4-                 1.011e-012  9.198e-013   -11.995   -12.036    -0.041
   CaHSO4+               2.012e-014  1.832e-014   -13.696   -13.737    -0.041
   FeHSO4+               1.871e-016  1.703e-016   -15.728   -15.769    -0.041
   FeSO4+                1.644e-025  1.496e-025   -24.784   -24.825    -0.041
   Fe(SO4)2-             2.833e-031  2.579e-031   -30.548   -30.589    -0.041
   FeHSO4+2              7.007e-032  4.809e-032   -31.154   -31.318    -0.163

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.52   -9.88   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.91  -18.29   -1.38  As2O3
Artinite         -9.96   -0.36    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.26  -45.03    8.23  As2O5
As2S3(am)        -6.92  -51.82  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -14.95  -65.06  -50.11  Ba3(AsO4)2
Barite           -3.58  -13.55   -9.97  BaSO4
Birnessite      -28.47   15.13   43.60  MnO2
Bixbyite        -26.13  -26.74   -0.61  Mn2O3
Brucite          -7.25    9.59   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.16  -54.07  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.46   -2.40   -2.86  CH4
Claudetite      -16.95  -18.29   -1.34  As2O3
CO2(g)           -1.39   -2.86   -1.47  CO2
Dolomite         -1.34  -18.43  -17.09  CaMg(CO3)2
Dolomite(d)      -1.89  -18.43  -16.54  CaMg(CO3)2
Epsomite         -9.22  -11.36   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.15   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.37  -37.67  -45.03  Fe3S4
Gypsum           -5.30   -9.88   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.24   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.60   33.43   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.36  -38.33  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.45  -30.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.30  -43.13   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6



Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.50  -44.89   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.15   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.92   -9.95   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.20   12.14   25.34  MnOOH
Melanterite      -9.71  -11.92   -2.21  FeSO4:7H2O
Mirabilite      -13.40  -14.51   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.86  -89.57   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.09  -59.80  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.50  -12.79    2.71  MnCl2:4H2O
MnS(Green)       -5.82   -2.02    3.80  MnS
MnSO4           -14.46  -11.79    2.67  MnSO4
Nahcolite        -5.45   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.33   -9.95   -5.62  MgCO3:3H2O
Nsutite         -27.43   15.13   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.52  -51.82  -46.30  As2S3
Portlandite     -11.74   11.06   22.80  Ca(OH)2
Pyrite           11.14   -7.34  -18.48  FeS2
Pyrochroite      -6.05    9.15   15.20  Mn(OH)2
Pyrolusite      -26.25   15.13   41.38  MnO2
Realgar          -3.37  -23.31  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.38  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.38  -10.51  -10.89  FeCO3
Siderite(d)(3)   -0.06  -10.51  -10.45  FeCO3
Sulfur           -3.08  -18.11  -15.03  S
Thenardite      -14.33  -14.51   -0.18  Na2SO4
Thermonatrite   -13.23  -13.11    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.58  -12.14   -8.56  BaCO3

Reaction step 44.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 8.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.48   15.12   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.760e-002 -2.399e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.052e-002 -8.456e-005



Manganite          -13.21   12.13   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.198e-004  4.198e-004
Siderite(d)(3)      -0.05  -10.50  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.59  -12.15   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.598e-004  Surface charge, eq

Hfo_s         
 5.258e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.409e-006       0.648  3.409e-006      -5.467
Hfo_sOMn+        1.451e-006       0.276  1.451e-006      -5.838
Hfo_sOFe+        3.211e-007       0.061  3.211e-007      -6.493
Hfo_sOH2+        5.232e-008       0.010  5.233e-008      -7.281
Hfo_sOH          2.178e-008       0.004  2.178e-008      -7.662
Hfo_sOHBa+2      2.252e-009       0.000  2.252e-009      -8.647
Hfo_sO-          2.077e-010       0.000  2.077e-010      -9.683

Hfo           
 1.598e-004  Surface charge, eq

Hfo_w         
 2.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.389e-004       0.661  1.389e-004      -3.857
Hfo_wOH          5.784e-005       0.275  5.784e-005      -4.238
Hfo_wOFe+        7.957e-006       0.038  7.957e-006      -5.099
Hfo_wOMn+        3.061e-006       0.015  3.062e-006      -5.514
Hfo_wOCa+        1.112e-006       0.005  1.112e-006      -5.954
Hfo_wOMg+        6.599e-007       0.003  6.599e-007      -6.181
Hfo_wO-          5.516e-007       0.003  5.516e-007      -6.258
Hfo_wOFeOH       1.738e-007       0.001  1.738e-007      -6.760
Hfo_wH2AsO3      1.073e-008       0.000  1.073e-008      -7.969
Hfo_wSO4-        3.281e-011       0.000  3.281e-011     -10.484
Hfo_wOHSO4-2     2.724e-011       0.000  2.724e-011     -10.565
Hfo_wOBa+        1.062e-011       0.000  1.062e-011     -10.974
Hfo_wOHAsO4-3    2.840e-017       0.000  2.840e-017     -16.547
Hfo_wHAsO4-      3.670e-018       0.000  3.670e-018     -17.435
Hfo_wH2AsO4      2.853e-019       0.000  2.853e-019     -18.545

Mno           
-3.502e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.980e-030       0.000  3.980e-030     -29.400
Mno_O3Ca         2.470e-031       0.000  2.470e-031     -30.607
Mno_O3-2         2.042e-031       0.000  2.042e-031     -30.690
Mno_O3HMn+       6.735e-032       0.000  6.736e-032     -31.172
Mno_O3H-         8.660e-033       0.000  8.660e-033     -32.062
Mno_O3Na-        4.277e-033       0.000  4.277e-033     -32.369
Mno_O3HCa+       3.646e-033       0.000  3.646e-033     -32.438
Mno_O3Mg         3.134e-033       0.000  3.134e-033     -32.504
Mno_O3Ba         1.110e-033       0.000  1.110e-033     -32.955
Mno_O3HMg+       3.133e-035       0.000  3.133e-035     -34.504
Mno_O3HBa+       2.931e-035       0.000  2.931e-035     -34.533
Mno_O3HNa        1.693e-035       0.000  1.693e-035     -34.771
Mno_O3H2         2.759e-037       0.000  2.759e-037     -36.559
Mno_O3H3+        2.351e-042       0.000  2.351e-042     -41.629
Mno_O3H3Cl       5.808e-045       0.000  5.808e-045     -44.236



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.202e-007  3.202e-007
Ba               5.436e-007  5.436e-007
C                1.135e-002  1.135e-002
Ca               2.549e-003  2.549e-003
Cl               9.873e-005  9.873e-005
Fe               7.706e-005  7.706e-005
K                1.893e-005  1.893e-005
Mg               8.421e-005  8.420e-005
Mn               4.384e-005  4.384e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.909      Charge balance
                                       pe  =  -3.917      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.233e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.007e-003
                       Total CO2 (mol/kg)  =  7.282e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.604e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.18
                               Iterations  =  35
                                  Total H  = 1.110306e+002
                                  Total O  = 5.552453e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.340e-007  1.232e-007    -6.873    -6.909    -0.036
   OH-                   8.930e-008  8.123e-008    -7.049    -7.090    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.202e-007
   AsS(OH)(HS)-          3.195e-007  2.906e-007    -6.496    -6.537    -0.041
   H3AsO3                7.205e-010  7.218e-010    -9.142    -9.142     0.001
   H2AsO3-               4.560e-012  4.148e-012   -11.341   -11.382    -0.041
   As3S4(HS)2-           6.497e-016  5.911e-016   -15.187   -15.228    -0.041
   H4AsO3+               4.844e-017  4.406e-017   -16.315   -16.356    -0.041
   HAsO3-2               9.809e-020  6.717e-020   -19.008   -19.173    -0.164
   AsO3-3                2.550e-028  1.088e-028   -27.593   -27.963    -0.370
As(5)           2.429e-018
   H2AsO4-               1.391e-018  1.266e-018   -17.857   -17.898    -0.041
   HAsO4-2               1.038e-018  7.107e-019   -17.984   -18.148    -0.164
   H3AsO4                3.105e-023  3.111e-023   -22.508   -22.507     0.001
   AsO4-3                3.027e-023  1.291e-023   -22.519   -22.889    -0.370
Ba              5.436e-007
   Ba+2                  5.236e-007  3.586e-007    -6.281    -6.445    -0.164
   BaHCO3+               1.961e-008  1.784e-008    -7.708    -7.749    -0.041
   BaCO3                 3.652e-010  3.659e-010    -9.437    -9.437     0.001
   BaSO4                 1.370e-011  1.373e-011   -10.863   -10.862     0.001
   BaOH+                 1.084e-013  9.859e-014   -12.965   -13.006    -0.041
C(-4)           4.065e-003
   CH4                   4.065e-003  4.073e-003    -2.391    -2.390     0.001
C(4)            7.282e-003
   HCO3-                 5.688e-003  5.190e-003    -2.245    -2.285    -0.040
   CO2                   1.435e-003  1.438e-003    -2.843    -2.842     0.001
   CaHCO3+               1.220e-004  1.110e-004    -3.914    -3.955    -0.041
   MnHCO3+               1.049e-005  9.538e-006    -4.979    -5.021    -0.041



   FeHCO3+               9.234e-006  8.400e-006    -5.035    -5.076    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.735e-006  3.398e-006    -5.428    -5.469    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.850e-006  1.975e-006    -5.545    -5.704    -0.159
   FeCO3                 7.656e-007  7.670e-007    -6.116    -6.115     0.001
   NaHCO3                5.757e-007  5.768e-007    -6.240    -6.239     0.001
   MgCO3                 1.053e-007  1.055e-007    -6.978    -6.977     0.001
   BaHCO3+               1.961e-008  1.784e-008    -7.708    -7.749    -0.041
   NaCO3-                7.992e-009  7.270e-009    -8.097    -8.138    -0.041
   BaCO3                 3.652e-010  3.659e-010    -9.437    -9.437     0.001
Ca              2.549e-003
   Ca+2                  2.421e-003  1.677e-003    -2.616    -2.775    -0.160
   CaHCO3+               1.220e-004  1.110e-004    -3.914    -3.955    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.551e-008  2.556e-008    -7.593    -7.592     0.001
   CaOH+                 2.483e-009  2.258e-009    -8.605    -8.646    -0.041
   CaHSO4+               2.028e-014  1.845e-014   -13.693   -13.734    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.968e-005    -4.006    -4.047    -0.042
   MnCl+                 8.282e-009  7.534e-009    -8.082    -8.123    -0.041
   FeCl+                 2.203e-009  2.004e-009    -8.657    -8.698    -0.041
   MnCl2                 2.944e-013  2.949e-013   -12.531   -12.530     0.001
   MnCl3-                8.008e-018  7.285e-018   -17.096   -17.138    -0.041
   FeCl+2                7.400e-025  5.067e-025   -24.131   -24.295    -0.164
   FeCl2+                2.231e-028  2.030e-028   -27.651   -27.693    -0.041
   FeCl3                 1.817e-033  1.820e-033   -32.741   -32.740     0.001
Fe(2)           7.706e-005
   Fe(HS)2               4.309e-005  4.318e-005    -4.366    -4.365     0.001
   Fe+2                  2.364e-005  1.619e-005    -4.626    -4.791    -0.164
   FeHCO3+               9.234e-006  8.400e-006    -5.035    -5.076    -0.041
   FeCO3                 7.656e-007  7.670e-007    -6.116    -6.115     0.001
   Fe(HS)3-              2.827e-007  2.572e-007    -6.549    -6.590    -0.041
   FeOH+                 4.566e-008  4.154e-008    -7.340    -7.382    -0.041
   FeCl+                 2.203e-009  2.004e-009    -8.657    -8.698    -0.041
   FeSO4                 2.195e-010  2.199e-010    -9.659    -9.658     0.001
   Fe(OH)2               2.863e-012  2.869e-012   -11.543   -11.542     0.001
   Fe(OH)3-              9.508e-016  8.649e-016   -15.022   -15.063    -0.041
   FeHSO4+               1.958e-016  1.781e-016   -15.708   -15.749    -0.041
Fe(3)           5.668e-014
   Fe(OH)2+              2.896e-014  2.634e-014   -13.538   -13.579    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.240e-016  2.038e-016   -15.650   -15.691    -0.041
   FeOH+2                1.432e-017  9.803e-018   -16.844   -17.009    -0.164
   Fe+3                  4.386e-022  1.871e-022   -21.358   -21.728    -0.370
   FeCl+2                7.400e-025  5.067e-025   -24.131   -24.295    -0.164
   FeSO4+                1.723e-025  1.567e-025   -24.764   -24.805    -0.041
   FeCl2+                2.231e-028  2.030e-028   -27.651   -27.693    -0.041
   Fe(SO4)2-             2.879e-031  2.619e-031   -30.541   -30.582    -0.041
   FeHSO4+2              7.550e-032  5.170e-032   -31.122   -31.286    -0.164
   Fe2(OH)2+4            1.176e-032  2.587e-033   -31.930   -32.587    -0.658
   FeCl3                 1.817e-033  1.820e-033   -32.741   -32.740     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.819   -43.847    -1.028
H(0)            1.464e-009
   H2                    7.321e-010  7.335e-010    -9.135    -9.135     0.001
K               1.893e-005
   K+                    1.893e-005  1.719e-005    -4.723    -4.765    -0.042
   KSO4-                 1.014e-011  9.228e-012   -10.994   -11.035    -0.041
Mg              8.421e-005
   Mg+2                  8.036e-005  5.596e-005    -4.095    -4.252    -0.157
   MgHCO3+               3.735e-006  3.398e-006    -5.428    -5.469    -0.041
   MgCO3                 1.053e-007  1.055e-007    -6.978    -6.977     0.001
   MgOH+                 1.812e-009  1.649e-009    -8.742    -8.783    -0.041
   MgSO4                 1.000e-009  1.002e-009    -9.000    -8.999     0.001
Mn(2)           4.384e-005
   Mn+2                  3.012e-005  2.062e-005    -4.521    -4.686    -0.164
   MnHCO3+               1.049e-005  9.538e-006    -4.979    -5.021    -0.041



   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.282e-009  7.534e-009    -8.082    -8.123    -0.041
   MnOH+                 4.728e-009  4.301e-009    -8.325    -8.366    -0.041
   MnSO4                 2.796e-010  2.801e-010    -9.553    -9.553     0.001
   MnCl2                 2.944e-013  2.949e-013   -12.531   -12.530     0.001
   MnCl3-                8.008e-018  7.285e-018   -17.096   -17.138    -0.041
   Mn(OH)3-              1.920e-019  1.746e-019   -18.717   -18.758    -0.041
Mn(3)           1.808e-034
   Mn+3                  1.808e-034  7.714e-035   -33.743   -34.113    -0.370
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.355   -83.519    -0.164
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.779   -96.820    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.976e-004    -3.663    -3.704    -0.041
   NaHCO3                5.757e-007  5.768e-007    -6.240    -6.239     0.001
   NaCO3-                7.992e-009  7.270e-009    -8.097    -8.138    -0.041
   NaSO4-                8.318e-011  7.566e-011   -10.080   -10.121    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.112   -74.111     0.001
S(-2)           2.082e-004
   HS-                   6.014e-005  5.471e-005    -4.221    -4.262    -0.041
   H2S                   5.882e-005  5.893e-005    -4.230    -4.230     0.001
   Fe(HS)2               4.309e-005  4.318e-005    -4.366    -4.365     0.001
   AsS(OH)(HS)-          3.195e-007  2.906e-007    -6.496    -6.537    -0.041
   Fe(HS)3-              2.827e-007  2.572e-007    -6.549    -6.590    -0.041
   S5-2                  1.544e-007  1.128e-007    -6.811    -6.948    -0.136
   S4-2                  9.138e-008  6.583e-008    -7.039    -7.182    -0.142
   S6-2                  7.886e-008  5.840e-008    -7.103    -7.234    -0.130
   S-2                   7.832e-011  5.363e-011   -10.106   -10.271    -0.164
   S3-2                  3.271e-011  2.320e-011   -10.485   -10.635    -0.149
   S2-2                  1.880e-012  1.316e-012   -11.726   -11.881    -0.155
   As3S4(HS)2-           6.497e-016  5.911e-016   -15.187   -15.228    -0.041
S(6)            1.378e-007
   SO4-2                 1.107e-007  7.639e-008    -6.956    -7.117    -0.161
   CaSO4                 2.551e-008  2.556e-008    -7.593    -7.592     0.001
   MgSO4                 1.000e-009  1.002e-009    -9.000    -8.999     0.001
   MnSO4                 2.796e-010  2.801e-010    -9.553    -9.553     0.001
   FeSO4                 2.195e-010  2.199e-010    -9.659    -9.658     0.001
   NaSO4-                8.318e-011  7.566e-011   -10.080   -10.121    -0.041
   BaSO4                 1.370e-011  1.373e-011   -10.863   -10.862     0.001
   KSO4-                 1.014e-011  9.228e-012   -10.994   -11.035    -0.041
   HSO4-                 1.006e-012  9.150e-013   -11.997   -12.039    -0.041
   CaHSO4+               2.028e-014  1.845e-014   -13.693   -13.734    -0.041
   FeHSO4+               1.958e-016  1.781e-016   -15.708   -15.749    -0.041
   FeSO4+                1.723e-025  1.567e-025   -24.764   -24.805    -0.041
   Fe(SO4)2-             2.879e-031  2.619e-031   -30.541   -30.582    -0.041
   FeHSO4+2              7.550e-032  5.170e-032   -31.122   -31.286    -0.164

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.53   -9.89   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.90  -18.28   -1.38  As2O3
Artinite         -9.99   -0.39    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.24  -45.01    8.23  As2O5
As2S3(am)        -6.90  -51.80  -44.90  As2S3
As_native        -5.59  -18.12  -12.53  As
Ba3(AsO4)2      -15.00  -65.11  -50.11  Ba3(AsO4)2
Barite           -3.59  -13.56   -9.97  BaSO4
Birnessite      -28.48   15.12   43.60  MnO2
Bixbyite        -26.16  -26.77   -0.61  Mn2O3
Brucite          -7.27    9.57   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.20  -54.10  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3



CH4(g)            0.47   -2.39   -2.86  CH4
Claudetite      -16.94  -18.28   -1.34  As2O3
CO2(g)           -1.37   -2.84   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.23  -11.37   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.25   -4.29   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.19    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.38  -37.66  -45.03  Fe3S4
Gypsum           -5.31   -9.89   -4.58  CaSO4:2H2O
H2(g)            -5.98   -9.13   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.65   33.38   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.38  -38.35  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.50  -30.26   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.52  -42.73   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.39  -41.67   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.48  -44.87   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.50   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.21   12.13   25.34  MnOOH
Melanterite      -9.70  -11.91   -2.21  FeSO4:7H2O
Mirabilite      -13.41  -14.53   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.87  -89.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.13  -59.84  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.84   -2.04    3.80  MnS
MnSO4           -14.47  -11.80    2.67  MnSO4
Nahcolite        -5.44   -5.99   -0.55  NaHCO3
Natron          -11.80  -13.11   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.45   15.12   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.50  -51.80  -46.30  As2S3
Portlandite     -11.76   11.04   22.80  Ca(OH)2
Pyrite           11.15   -7.33  -18.48  FeS2
Pyrochroite      -6.07    9.13   15.20  Mn(OH)2
Pyrolusite      -26.26   15.12   41.38  MnO2
Realgar          -3.36  -23.30  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.37  -44.62  -20.25  FeAsO4:2H2O
Siderite          0.39  -10.50  -10.89  FeCO3
Siderite(d)(3)   -0.05  -10.50  -10.45  FeCO3
Sulfur           -3.08  -18.10  -15.03  S
Thenardite      -14.35  -14.53   -0.18  Na2SO4
Thermonatrite   -13.24  -13.11    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.15   -8.56  BaCO3

Reaction step 45.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 9.000e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.50   15.10   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.756e-002 -2.436e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.051e-002 -8.688e-005
Manganite          -13.23   12.11   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.192e-004  4.192e-004
Siderite(d)(3)      -0.03  -10.48  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.59  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.608e-004  Surface charge, eq

Hfo_s         
 5.257e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.429e-006       0.652  3.429e-006      -5.465
Hfo_sOMn+        1.424e-006       0.271  1.424e-006      -5.847
Hfo_sOFe+        3.267e-007       0.062  3.267e-007      -6.486
Hfo_sOH2+        5.333e-008       0.010  5.333e-008      -7.273
Hfo_sOH          2.165e-008       0.004  2.165e-008      -7.665
Hfo_sOHBa+2      2.233e-009       0.000  2.233e-009      -8.651
Hfo_sO-          2.013e-010       0.000  2.013e-010      -9.696

Hfo           
 1.608e-004  Surface charge, eq

Hfo_w         
 2.103e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.400e-004       0.666  1.400e-004      -3.854
Hfo_wOH          5.684e-005       0.270  5.684e-005      -4.245
Hfo_wOFe+        8.005e-006       0.038  8.005e-006      -5.097
Hfo_wOMn+        2.969e-006       0.014  2.970e-006      -5.527
Hfo_wOCa+        1.079e-006       0.005  1.079e-006      -5.967
Hfo_wOMg+        6.310e-007       0.003  6.310e-007      -6.200
Hfo_wO-          5.286e-007       0.003  5.286e-007      -6.277
Hfo_wOFeOH       1.705e-007       0.001  1.705e-007      -6.768
Hfo_wH2AsO3      1.069e-008       0.000  1.069e-008      -7.971
Hfo_wSO4-        3.207e-011       0.000  3.207e-011     -10.494
Hfo_wOHSO4-2     2.597e-011       0.000  2.597e-011     -10.585
Hfo_wOBa+        1.015e-011       0.000  1.015e-011     -10.993
Hfo_wOHAsO4-3    2.631e-017       0.000  2.632e-017     -16.580
Hfo_wHAsO4-      3.576e-018       0.000  3.576e-018     -17.447
Hfo_wH2AsO4      2.850e-019       0.000  2.850e-019     -18.545



Mno           
-2.735e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.168e-025       0.000  3.168e-025     -24.499
Mno_O3Ca         1.966e-026       0.000  1.966e-026     -25.706
Mno_O3-2         1.606e-026       0.000  1.606e-026     -25.794
Mno_O3HMn+       5.497e-027       0.000  5.497e-027     -26.260
Mno_O3H-         6.984e-028       0.000  6.984e-028     -27.156
Mno_O3Na-        3.362e-028       0.000  3.362e-028     -27.473
Mno_O3HCa+       2.976e-028       0.000  2.976e-028     -27.526
Mno_O3Mg         2.459e-028       0.000  2.459e-028     -27.609
Mno_O3Ba         8.707e-029       0.000  8.708e-029     -28.060
Mno_O3HMg+       2.521e-030       0.000  2.521e-030     -29.598
Mno_O3HBa+       2.358e-030       0.000  2.358e-030     -29.627
Mno_O3HNa        1.364e-030       0.000  1.364e-030     -29.865
Mno_O3H2         2.281e-032       0.000  2.281e-032     -31.642
Mno_O3H3+        1.994e-037       0.000  1.994e-037     -36.700
Mno_O3H3Cl       4.922e-040       0.000  4.922e-040     -39.308

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.203e-007
Ba               5.436e-007  5.436e-007
C                1.158e-002  1.158e-002
Ca               2.586e-003  2.586e-003
Cl               9.873e-005  9.873e-005
Fe               7.934e-005  7.934e-005
K                1.893e-005  1.893e-005
Mg               8.424e-005  8.423e-005
Mn               4.455e-005  4.455e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.898      Charge balance
                                       pe  =  -3.905      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.346e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.089e-003
                       Total CO2 (mol/kg)  =  7.420e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.615e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.14
                               Iterations  =  30
                                  Total H  = 1.110310e+002
                                  Total O  = 5.552484e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.375e-007  1.263e-007    -6.862    -6.898    -0.037
   OH-                   8.713e-008  7.922e-008    -7.060    -7.101    -0.041
   H2O                   5.551e+001  9.998e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.195e-007  2.905e-007    -6.495    -6.537    -0.041
   H3AsO3                7.299e-010  7.313e-010    -9.137    -9.136     0.001
   H2AsO3-               4.507e-012  4.098e-012   -11.346   -11.387    -0.041



   As3S4(HS)2-           6.827e-016  6.207e-016   -15.166   -15.207    -0.041
   H4AsO3+               5.035e-017  4.578e-017   -16.298   -16.339    -0.041
   HAsO3-2               9.473e-020  6.472e-020   -19.024   -19.189    -0.165
   AsO3-3                2.408e-028  1.022e-028   -27.618   -27.990    -0.372
As(5)           2.386e-018
   H2AsO4-               1.380e-018  1.255e-018   -17.860   -17.901    -0.041
   HAsO4-2               1.006e-018  6.871e-019   -17.998   -18.163    -0.165
   H3AsO4                3.157e-023  3.163e-023   -22.501   -22.500     0.001
   AsO4-3                2.869e-023  1.218e-023   -22.542   -22.914    -0.372
Ba              5.436e-007
   Ba+2                  5.234e-007  3.576e-007    -6.281    -6.447    -0.165
   BaHCO3+               1.983e-008  1.803e-008    -7.703    -7.744    -0.041
   BaCO3                 3.599e-010  3.606e-010    -9.444    -9.443     0.001
   BaSO4                 1.326e-011  1.328e-011   -10.878   -10.877     0.001
   BaOH+                 1.055e-013  9.589e-014   -12.977   -13.018    -0.041
C(-4)           4.165e-003
   CH4                   4.165e-003  4.173e-003    -2.380    -2.380     0.001
C(4)            7.420e-003
   HCO3-                 5.766e-003  5.258e-003    -2.239    -2.279    -0.040
   CO2                   1.491e-003  1.494e-003    -2.826    -2.826     0.001
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   MnHCO3+               1.076e-005  9.781e-006    -4.968    -5.010    -0.041
   FeHCO3+               9.827e-006  8.935e-006    -5.008    -5.049    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.779e-006  3.435e-006    -5.423    -5.464    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.822e-006  1.952e-006    -5.549    -5.710    -0.160
   FeCO3                 7.941e-007  7.956e-007    -6.100    -6.099     0.001
   NaHCO3                5.829e-007  5.841e-007    -6.234    -6.234     0.001
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   BaHCO3+               1.983e-008  1.803e-008    -7.703    -7.744    -0.041
   NaCO3-                7.896e-009  7.179e-009    -8.103    -8.144    -0.041
   BaCO3                 3.599e-010  3.606e-010    -9.444    -9.443     0.001
Ca              2.586e-003
   Ca+2                  2.456e-003  1.697e-003    -2.610    -2.770    -0.160
   CaHCO3+               1.252e-004  1.138e-004    -3.902    -3.944    -0.041
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.504e-008  2.509e-008    -7.601    -7.600     0.001
   CaOH+                 2.451e-009  2.229e-009    -8.611    -8.652    -0.041
   CaHSO4+               2.043e-014  1.857e-014   -13.690   -13.731    -0.041
Cl              9.873e-005
   Cl-                   9.872e-005  8.963e-005    -4.006    -4.048    -0.042
   MnCl+                 8.382e-009  7.620e-009    -8.077    -8.118    -0.041
   FeCl+                 2.312e-009  2.102e-009    -8.636    -8.677    -0.041
   MnCl2                 2.976e-013  2.981e-013   -12.526   -12.526     0.001
   MnCl3-                8.094e-018  7.359e-018   -17.092   -17.133    -0.041
   FeCl+2                7.992e-025  5.461e-025   -24.097   -24.263    -0.165
   FeCl2+                2.405e-028  2.186e-028   -27.619   -27.660    -0.041
   FeCl3                 1.956e-033  1.959e-033   -32.709   -32.708     0.001
Fe(2)           7.934e-005
   Fe(HS)2               4.352e-005  4.360e-005    -4.361    -4.360     0.001
   Fe+2                  2.487e-005  1.699e-005    -4.604    -4.770    -0.165
   FeHCO3+               9.827e-006  8.935e-006    -5.008    -5.049    -0.041
   FeCO3                 7.941e-007  7.956e-007    -6.100    -6.099     0.001
   Fe(HS)3-              2.802e-007  2.548e-007    -6.552    -6.594    -0.041
   FeOH+                 4.677e-008  4.252e-008    -7.330    -7.371    -0.041
   FeCl+                 2.312e-009  2.102e-009    -8.636    -8.677    -0.041
   FeSO4                 2.235e-010  2.239e-010    -9.651    -9.650     0.001
   Fe(OH)2               2.858e-012  2.864e-012   -11.544   -11.543     0.001
   Fe(OH)3-              9.261e-016  8.420e-016   -15.033   -15.075    -0.041
   FeHSO4+               2.045e-016  1.859e-016   -15.689   -15.731    -0.041
Fe(3)           5.743e-014
   Fe(OH)2+              2.971e-014  2.701e-014   -13.527   -13.568    -0.041
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.186e-016  1.987e-016   -15.660   -15.702    -0.041
   FeOH+2                1.509e-017  1.031e-017   -16.821   -16.987    -0.165
   Fe+3                  4.754e-022  2.017e-022   -21.323   -21.695    -0.372



   FeCl+2                7.992e-025  5.461e-025   -24.097   -24.263    -0.165
   FeSO4+                1.803e-025  1.639e-025   -24.744   -24.785    -0.041
   FeCl2+                2.405e-028  2.186e-028   -27.619   -27.660    -0.041
   Fe(SO4)2-             2.923e-031  2.657e-031   -30.534   -30.576    -0.041
   FeHSO4+2              8.116e-032  5.545e-032   -31.091   -31.256    -0.165
   Fe2(OH)2+4            1.312e-032  2.860e-033   -31.882   -32.544    -0.662
   FeCl3                 1.956e-033  1.959e-033   -32.709   -32.708     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.758   -43.792    -1.034
H(0)            1.459e-009
   H2                    7.295e-010  7.309e-010    -9.137    -9.136     0.001
K               1.893e-005
   K+                    1.893e-005  1.718e-005    -4.723    -4.765    -0.042
   KSO4-                 9.840e-012  8.946e-012   -11.007   -11.048    -0.041
Mg              8.424e-005
   Mg+2                  8.035e-005  5.583e-005    -4.095    -4.253    -0.158
   MgHCO3+               3.779e-006  3.435e-006    -5.423    -5.464    -0.041
   MgCO3                 1.038e-007  1.040e-007    -6.984    -6.983     0.001
   MgOH+                 1.764e-009  1.604e-009    -8.753    -8.795    -0.041
   MgSO4                 9.680e-010  9.699e-010    -9.014    -9.013     0.001
Mn(2)           4.455e-005
   Mn+2                  3.055e-005  2.087e-005    -4.515    -4.680    -0.165
   MnHCO3+               1.076e-005  9.781e-006    -4.968    -5.010    -0.041
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.382e-009  7.620e-009    -8.077    -8.118    -0.041
   MnOH+                 4.669e-009  4.245e-009    -8.331    -8.372    -0.041
   MnSO4                 2.745e-010  2.750e-010    -9.561    -9.561     0.001
   MnCl2                 2.976e-013  2.981e-013   -12.526   -12.526     0.001
   MnCl3-                8.094e-018  7.359e-018   -17.092   -17.133    -0.041
   Mn(OH)3-              1.803e-019  1.639e-019   -18.744   -18.785    -0.041
Mn(3)           1.889e-034
   Mn+3                  1.889e-034  8.019e-035   -33.724   -34.096    -0.372
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.389   -83.555    -0.165
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.803   -96.844    -0.041
Na              2.176e-004
   Na+                   2.170e-004  1.975e-004    -3.663    -3.704    -0.041
   NaHCO3                5.829e-007  5.841e-007    -6.234    -6.234     0.001
   NaCO3-                7.896e-009  7.179e-009    -8.103    -8.144    -0.041
   NaSO4-                8.068e-011  7.336e-011   -10.093   -10.135    -0.041
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.109   -74.108     0.001
S(-2)           2.082e-004
   H2S                   5.916e-005  5.927e-005    -4.228    -4.227     0.001
   HS-                   5.902e-005  5.366e-005    -4.229    -4.270    -0.041
   Fe(HS)2               4.352e-005  4.360e-005    -4.361    -4.360     0.001
   AsS(OH)(HS)-          3.195e-007  2.905e-007    -6.495    -6.537    -0.041
   Fe(HS)3-              2.802e-007  2.548e-007    -6.552    -6.594    -0.041
   S5-2                  1.479e-007  1.079e-007    -6.830    -6.967    -0.137
   S4-2                  8.756e-008  6.297e-008    -7.058    -7.201    -0.143
   S6-2                  7.554e-008  5.586e-008    -7.122    -7.253    -0.131
   S-2                   7.508e-011  5.130e-011   -10.124   -10.290    -0.165
   S3-2                  3.135e-011  2.219e-011   -10.504   -10.654    -0.150
   S2-2                  1.802e-012  1.259e-012   -11.744   -11.900    -0.156
   As3S4(HS)2-           6.827e-016  6.207e-016   -15.166   -15.207    -0.041
S(6)            1.343e-007
   SO4-2                 1.076e-007  7.410e-008    -6.968    -7.130    -0.162
   CaSO4                 2.504e-008  2.509e-008    -7.601    -7.600     0.001
   MgSO4                 9.680e-010  9.699e-010    -9.014    -9.013     0.001
   MnSO4                 2.745e-010  2.750e-010    -9.561    -9.561     0.001
   FeSO4                 2.235e-010  2.239e-010    -9.651    -9.650     0.001
   NaSO4-                8.068e-011  7.336e-011   -10.093   -10.135    -0.041
   BaSO4                 1.326e-011  1.328e-011   -10.878   -10.877     0.001
   KSO4-                 9.840e-012  8.946e-012   -11.007   -11.048    -0.041
   HSO4-                 1.001e-012  9.102e-013   -12.000   -12.041    -0.041
   CaHSO4+               2.043e-014  1.857e-014   -13.690   -13.731    -0.041
   FeHSO4+               2.045e-016  1.859e-016   -15.689   -15.731    -0.041



   FeSO4+                1.803e-025  1.639e-025   -24.744   -24.785    -0.041
   Fe(SO4)2-             2.923e-031  2.657e-031   -30.534   -30.576    -0.041
   FeHSO4+2              8.116e-032  5.545e-032   -31.091   -31.256    -0.165

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.54   -9.90   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.89  -18.27   -1.38  As2O3
Artinite        -10.02   -0.42    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.23  -45.00    8.23  As2O5
As2S3(am)        -6.88  -51.78  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -15.06  -65.17  -50.11  Ba3(AsO4)2
Barite           -3.61  -13.58   -9.97  BaSO4
Birnessite      -28.50   15.10   43.60  MnO2
Bixbyite        -26.19  -26.80   -0.61  Mn2O3
Brucite          -7.30    9.54   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.24  -54.14  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.48   -2.38   -2.86  CH4
Claudetite      -16.93  -18.27   -1.34  As2O3
CO2(g)           -1.36   -2.83   -1.47  CO2
Dolomite         -1.35  -18.44  -17.09  CaMg(CO3)2
Dolomite(d)      -1.90  -18.44  -16.54  CaMg(CO3)2
Epsomite         -9.24  -11.38   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.77   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.39  -37.65  -45.03  Fe3S4
Gypsum           -5.32   -9.90   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.23   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.69   33.34   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.40  -38.37  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.55  -30.31   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.29  -43.12   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.51  -42.72   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.38  -41.66   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.46  -44.85   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.93   -9.96   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.23   12.11   25.34  MnOOH
Melanterite      -9.69  -11.90   -2.21  FeSO4:7H2O
Mirabilite      -13.43  -14.54   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.87  -89.58   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.16  -59.87  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.49  -12.78    2.71  MnCl2:4H2O
MnS(Green)       -5.85   -2.05    3.80  MnS
MnSO4           -14.48  -11.81    2.67  MnSO4
Nahcolite        -5.44   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.34   -9.96   -5.62  MgCO3:3H2O
Nsutite         -27.46   15.10   42.56  MnO2
O2(g)           -71.22  -74.11   -2.89  O2
Orpiment         -5.48  -51.78  -46.30  As2S3
Portlandite     -11.77   11.03   22.80  Ca(OH)2
Pyrite           11.15   -7.32  -18.48  FeS2



Pyrochroite      -6.08    9.12   15.20  Mn(OH)2
Pyrolusite      -26.28   15.10   41.38  MnO2
Realgar          -3.35  -23.30  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.36  -44.61  -20.25  FeAsO4:2H2O
Siderite          0.41  -10.48  -10.89  FeCO3
Siderite(d)(3)   -0.03  -10.48  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.36  -14.54   -0.18  Na2SO4
Thermonatrite   -13.24  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.59  -12.16   -8.56  BaCO3

Reaction step 46.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.200e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.51   15.09   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.753e-002 -2.473e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.051e-002 -8.924e-005
Manganite          -13.25   12.09   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.186e-004  4.186e-004
Siderite(d)(3)      -0.01  -10.46  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.60  -12.16   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.618e-004  Surface charge, eq

Hfo_s         
 5.255e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.448e-006       0.656  3.448e-006      -5.462
Hfo_sOMn+        1.397e-006       0.266  1.397e-006      -5.855
Hfo_sOFe+        3.322e-007       0.063  3.322e-007      -6.479
Hfo_sOH2+        5.432e-008       0.010  5.432e-008      -7.265
Hfo_sOH          2.152e-008       0.004  2.152e-008      -7.667
Hfo_sOHBa+2      2.214e-009       0.000  2.214e-009      -8.655
Hfo_sO-          1.953e-010       0.000  1.953e-010      -9.709

Hfo           



 1.618e-004  Surface charge, eq
Hfo_w         

 2.102e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.411e-004       0.671  1.411e-004      -3.851
Hfo_wOH          5.588e-005       0.266  5.589e-005      -4.253
Hfo_wOFe+        8.051e-006       0.038  8.051e-006      -5.094
Hfo_wOMn+        2.882e-006       0.014  2.882e-006      -5.540
Hfo_wOCa+        1.047e-006       0.005  1.047e-006      -5.980
Hfo_wOMg+        6.041e-007       0.003  6.041e-007      -6.219
Hfo_wO-          5.072e-007       0.002  5.072e-007      -6.295
Hfo_wOFeOH       1.673e-007       0.001  1.673e-007      -6.776
Hfo_wH2AsO3      1.064e-008       0.000  1.064e-008      -7.973
Hfo_wSO4-        3.136e-011       0.000  3.136e-011     -10.504
Hfo_wOHSO4-2     2.478e-011       0.000  2.479e-011     -10.606
Hfo_wOBa+        9.715e-012       0.000  9.716e-012     -11.013
Hfo_wOHAsO4-3    2.444e-017       0.000  2.444e-017     -16.612
Hfo_wHAsO4-      3.487e-018       0.000  3.487e-018     -17.458
Hfo_wH2AsO4      2.848e-019       0.000  2.848e-019     -18.545

Mno           
-6.015e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.101e-026       0.000  7.101e-026     -25.149
Mno_O3Ca         4.406e-027       0.000  4.406e-027     -26.356
Mno_O3-2         3.557e-027       0.000  3.557e-027     -26.449
Mno_O3HMn+       1.263e-027       0.000  1.263e-027     -26.899
Mno_O3H-         1.586e-028       0.000  1.586e-028     -27.800
Mno_O3Na-        7.444e-029       0.000  7.444e-029     -28.128
Mno_O3HCa+       6.835e-029       0.000  6.835e-029     -28.165
Mno_O3Mg         5.436e-029       0.000  5.436e-029     -28.265
Mno_O3Ba         1.924e-029       0.000  1.924e-029     -28.716
Mno_O3HMg+       5.711e-031       0.000  5.711e-031     -30.243
Mno_O3HBa+       5.339e-031       0.000  5.339e-031     -30.273
Mno_O3HNa        3.096e-031       0.000  3.096e-031     -30.509
Mno_O3H2         5.307e-033       0.000  5.307e-033     -32.275
Mno_O3H3+        4.753e-038       0.000  4.753e-038     -37.323
Mno_O3H3Cl       1.173e-040       0.000  1.173e-040     -39.931

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.203e-007  3.203e-007
Ba               5.436e-007  5.436e-007
C                1.182e-002  1.182e-002
Ca               2.623e-003  2.623e-003
Cl               9.873e-005  9.873e-005
Fe               8.165e-005  8.164e-005
K                1.893e-005  1.893e-005
Mg               8.426e-005  8.426e-005
Mn               4.525e-005  4.524e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.888      Charge balance
                                       pe  =  -3.894      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.457e-003



                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.170e-003
                       Total CO2 (mol/kg)  =  7.558e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.624e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.11
                               Iterations  =  35
                                  Total H  = 1.110314e+002
                                  Total O  = 5.552516e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.409e-007  1.295e-007    -6.851    -6.888    -0.037
   OH-                   8.508e-008  7.731e-008    -7.070    -7.112    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.203e-007
   AsS(OH)(HS)-          3.196e-007  2.904e-007    -6.495    -6.537    -0.042
   H3AsO3                7.393e-010  7.408e-010    -9.131    -9.130     0.001
   H2AsO3-               4.458e-012  4.051e-012   -11.351   -11.392    -0.042
   As3S4(HS)2-           7.163e-016  6.508e-016   -15.145   -15.187    -0.042
   H4AsO3+               5.229e-017  4.751e-017   -16.282   -16.323    -0.042
   HAsO3-2               9.159e-020  6.244e-020   -19.038   -19.205    -0.166
   AsO3-3                2.279e-028  9.623e-029   -27.642   -28.017    -0.374
As(5)           2.345e-018
   H2AsO4-               1.370e-018  1.245e-018   -17.863   -17.905    -0.042
   HAsO4-2               9.757e-019  6.651e-019   -18.011   -18.177    -0.166
   H3AsO4                3.209e-023  3.215e-023   -22.494   -22.493     0.001
   AsO4-3                2.724e-023  1.150e-023   -22.565   -22.939    -0.374
Ba              5.436e-007
   Ba+2                  5.232e-007  3.567e-007    -6.281    -6.448    -0.166
   BaHCO3+               2.004e-008  1.821e-008    -7.698    -7.740    -0.042
   BaCO3                 3.548e-010  3.555e-010    -9.450    -9.449     0.001
   BaSO4                 1.283e-011  1.286e-011   -10.892   -10.891     0.001
   BaOH+                 1.027e-013  9.334e-014   -12.988   -13.030    -0.042
C(-4)           4.264e-003
   CH4                   4.264e-003  4.273e-003    -2.370    -2.369     0.001
C(4)            7.558e-003
   HCO3-                 5.844e-003  5.326e-003    -2.233    -2.274    -0.040
   CO2                   1.548e-003  1.551e-003    -2.810    -2.809     0.001
   CaHCO3+               1.284e-004  1.166e-004    -3.892    -3.933    -0.042
   MnHCO3+               1.103e-005  1.002e-005    -4.957    -4.999    -0.042
   FeHCO3+               1.044e-005  9.486e-006    -4.981    -5.023    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.796e-006  1.929e-006    -5.553    -5.715    -0.161
   FeCO3                 8.227e-007  8.244e-007    -6.085    -6.084     0.001
   NaHCO3                5.901e-007  5.912e-007    -6.229    -6.228     0.001
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   BaHCO3+               2.004e-008  1.821e-008    -7.698    -7.740    -0.042
   NaCO3-                7.805e-009  7.092e-009    -8.108    -8.149    -0.042
   BaCO3                 3.548e-010  3.555e-010    -9.450    -9.449     0.001
Ca              2.623e-003
   Ca+2                  2.490e-003  1.717e-003    -2.604    -2.765    -0.161
   CaHCO3+               1.284e-004  1.166e-004    -3.892    -3.933    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.459e-008  2.464e-008    -7.609    -7.608     0.001
   CaOH+                 2.422e-009  2.200e-009    -8.616    -8.657    -0.042
   CaHSO4+               2.057e-014  1.869e-014   -13.687   -13.728    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.957e-005    -4.006    -4.048    -0.042
   MnCl+                 8.479e-009  7.705e-009    -8.072    -8.113    -0.042
   FeCl+                 2.424e-009  2.202e-009    -8.616    -8.657    -0.042
   MnCl2                 3.007e-013  3.013e-013   -12.522   -12.521     0.001



   MnCl3-                8.179e-018  7.432e-018   -17.087   -17.129    -0.042
   FeCl+2                8.614e-025  5.872e-025   -24.065   -24.231    -0.166
   FeCl2+                2.586e-028  2.349e-028   -27.587   -27.629    -0.042
   FeCl3                 2.100e-033  2.104e-033   -32.678   -32.677     0.001
Fe(2)           8.165e-005
   Fe(HS)2               4.393e-005  4.402e-005    -4.357    -4.356     0.001
   Fe+2                  2.613e-005  1.781e-005    -4.583    -4.749    -0.166
   FeHCO3+               1.044e-005  9.486e-006    -4.981    -5.023    -0.042
   FeCO3                 8.227e-007  8.244e-007    -6.085    -6.084     0.001
   Fe(HS)3-              2.778e-007  2.524e-007    -6.556    -6.598    -0.042
   FeOH+                 4.787e-008  4.350e-008    -7.320    -7.362    -0.042
   FeCl+                 2.424e-009  2.202e-009    -8.616    -8.657    -0.042
   FeSO4                 2.274e-010  2.278e-010    -9.643    -9.642     0.001
   Fe(OH)2               2.853e-012  2.859e-012   -11.545   -11.544     0.001
   Fe(OH)3-              9.028e-016  8.203e-016   -15.044   -15.086    -0.042
   FeHSO4+               2.133e-016  1.939e-016   -15.671   -15.713    -0.042
Fe(3)           5.817e-014
   Fe(OH)2+              3.046e-014  2.768e-014   -13.516   -13.558    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.134e-016  1.939e-016   -15.671   -15.712    -0.042
   FeOH+2                1.588e-017  1.082e-017   -16.799   -16.966    -0.166
   Fe+3                  5.141e-022  2.171e-022   -21.289   -21.663    -0.374
   FeCl+2                8.614e-025  5.872e-025   -24.065   -24.231    -0.166
   FeSO4+                1.884e-025  1.712e-025   -24.725   -24.766    -0.042
   FeCl2+                2.586e-028  2.349e-028   -27.587   -27.629    -0.042
   Fe(SO4)2-             2.965e-031  2.694e-031   -30.528   -30.570    -0.042
   FeHSO4+2              8.706e-032  5.935e-032   -31.060   -31.227    -0.166
   Fe2(OH)2+4            1.460e-032  3.153e-033   -31.836   -32.501    -0.666
   FeCl3                 2.100e-033  2.104e-033   -32.678   -32.677     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.699   -43.739    -1.040
H(0)            1.454e-009
   H2                    7.271e-010  7.285e-010    -9.138    -9.138     0.001
K               1.893e-005
   K+                    1.893e-005  1.717e-005    -4.723    -4.765    -0.042
   KSO4-                 9.552e-012  8.679e-012   -11.020   -11.062    -0.042
Mg              8.426e-005
   Mg+2                  8.034e-005  5.571e-005    -4.095    -4.254    -0.159
   MgHCO3+               3.821e-006  3.472e-006    -5.418    -5.459    -0.042
   MgCO3                 1.024e-007  1.026e-007    -6.990    -6.989     0.001
   MgOH+                 1.719e-009  1.562e-009    -8.765    -8.806    -0.042
   MgSO4                 9.375e-010  9.394e-010    -9.028    -9.027     0.001
Mn(2)           4.525e-005
   Mn+2                  3.097e-005  2.111e-005    -4.509    -4.675    -0.166
   MnHCO3+               1.103e-005  1.002e-005    -4.957    -4.999    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.479e-009  7.705e-009    -8.072    -8.113    -0.042
   MnOH+                 4.612e-009  4.191e-009    -8.336    -8.378    -0.042
   MnSO4                 2.695e-010  2.701e-010    -9.569    -9.569     0.001
   MnCl2                 3.007e-013  3.013e-013   -12.522   -12.521     0.001
   MnCl3-                8.179e-018  7.432e-018   -17.087   -17.129    -0.042
   Mn(OH)3-              1.696e-019  1.541e-019   -18.771   -18.812    -0.042
Mn(3)           1.972e-034
   Mn+3                  1.972e-034  8.327e-035   -33.705   -34.080    -0.374
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.423   -83.589    -0.166
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.826   -96.867    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.974e-004    -3.663    -3.705    -0.041
   NaHCO3                5.901e-007  5.912e-007    -6.229    -6.228     0.001
   NaCO3-                7.805e-009  7.092e-009    -8.108    -8.149    -0.042
   NaSO4-                7.832e-011  7.116e-011   -10.106   -10.148    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.106   -74.105     0.001
S(-2)           2.082e-004
   H2S                   5.949e-005  5.960e-005    -4.226    -4.225     0.001
   HS-                   5.795e-005  5.266e-005    -4.237    -4.279    -0.042



   Fe(HS)2               4.393e-005  4.402e-005    -4.357    -4.356     0.001
   AsS(OH)(HS)-          3.196e-007  2.904e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.778e-007  2.524e-007    -6.556    -6.598    -0.042
   S5-2                  1.419e-007  1.034e-007    -6.848    -6.986    -0.138
   S4-2                  8.399e-008  6.030e-008    -7.076    -7.220    -0.144
   S6-2                  7.245e-008  5.350e-008    -7.140    -7.272    -0.132
   S-2                   7.207e-011  4.913e-011   -10.142   -10.309    -0.166
   S3-2                  3.008e-011  2.125e-011   -10.522   -10.673    -0.151
   S2-2                  1.730e-012  1.206e-012   -11.762   -11.919    -0.157
   As3S4(HS)2-           7.163e-016  6.508e-016   -15.145   -15.187    -0.042
S(6)            1.308e-007
   SO4-2                 1.047e-007  7.193e-008    -6.980    -7.143    -0.163
   CaSO4                 2.459e-008  2.464e-008    -7.609    -7.608     0.001
   MgSO4                 9.375e-010  9.394e-010    -9.028    -9.027     0.001
   MnSO4                 2.695e-010  2.701e-010    -9.569    -9.569     0.001
   FeSO4                 2.274e-010  2.278e-010    -9.643    -9.642     0.001
   NaSO4-                7.832e-011  7.116e-011   -10.106   -10.148    -0.042
   BaSO4                 1.283e-011  1.286e-011   -10.892   -10.891     0.001
   KSO4-                 9.552e-012  8.679e-012   -11.020   -11.062    -0.042
   HSO4-                 9.963e-013  9.053e-013   -12.002   -12.043    -0.042
   CaHSO4+               2.057e-014  1.869e-014   -13.687   -13.728    -0.042
   FeHSO4+               2.133e-016  1.939e-016   -15.671   -15.713    -0.042
   FeSO4+                1.884e-025  1.712e-025   -24.725   -24.766    -0.042
   Fe(SO4)2-             2.965e-031  2.694e-031   -30.528   -30.570    -0.042
   FeHSO4+2              8.706e-032  5.935e-032   -31.060   -31.227    -0.166

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.55   -9.91   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.88  -18.26   -1.38  As2O3
Artinite        -10.05   -0.45    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.21  -44.99    8.23  As2O5
As2S3(am)        -6.86  -51.76  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -15.11  -65.22  -50.11  Ba3(AsO4)2
Barite           -3.62  -13.59   -9.97  BaSO4
Birnessite      -28.51   15.09   43.60  MnO2
Bixbyite        -26.22  -26.83   -0.61  Mn2O3
Brucite          -7.32    9.52   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.27  -54.17  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.49   -2.37   -2.86  CH4
Claudetite      -16.92  -18.26   -1.34  As2O3
CO2(g)           -1.34   -2.81   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.26  -11.40   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.64  -45.03  Fe3S4
Gypsum           -5.33   -9.91   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.74   33.29   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.42  -38.39  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.59  -30.35   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.28  -43.11   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.50  -42.71   -9.21  KFe3(SO4)2(OH)6



Jarosite-Na     -36.37  -41.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.45  -44.84   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.94   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.25   12.09   25.34  MnOOH
Melanterite      -9.68  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.44  -14.55   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.88  -89.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.20  -59.91  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.87   -2.07    3.80  MnS
MnSO4           -14.49  -11.82    2.67  MnSO4
Nahcolite        -5.43   -5.98   -0.55  NaHCO3
Natron          -11.81  -13.12   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.48   15.09   42.56  MnO2
O2(g)           -71.21  -74.11   -2.89  O2
Orpiment         -5.46  -51.76  -46.30  As2S3
Portlandite     -11.79   11.01   22.80  Ca(OH)2
Pyrite           11.16   -7.32  -18.48  FeS2
Pyrochroite      -6.10    9.10   15.20  Mn(OH)2
Pyrolusite      -26.29   15.09   41.38  MnO2
Realgar          -3.35  -23.29  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.43  -10.46  -10.89  FeCO3
Siderite(d)(3)   -0.01  -10.46  -10.45  FeCO3
Sulfur           -3.07  -18.10  -15.03  S
Thenardite      -14.37  -14.55   -0.18  Na2SO4
Thermonatrite   -13.25  -13.12    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.60  -12.16   -8.56  BaCO3

Reaction step 47.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.400e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.53   15.07   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.749e-002 -2.510e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.051e-002 -9.162e-005
Manganite          -13.26   12.08   25.34   0.000e+000           0  0.000e+000



Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.180e-004  4.180e-004
Siderite(d)(3)       0.00  -10.45  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.61  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.628e-004  Surface charge, eq

Hfo_s         
 5.254e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.466e-006       0.660  3.466e-006      -5.460
Hfo_sOMn+        1.372e-006       0.261  1.372e-006      -5.863
Hfo_sOFe+        3.376e-007       0.064  3.376e-007      -6.472
Hfo_sOH2+        5.529e-008       0.011  5.529e-008      -7.257
Hfo_sOH          2.139e-008       0.004  2.139e-008      -7.670
Hfo_sOHBa+2      2.195e-009       0.000  2.195e-009      -8.659
Hfo_sO-          1.896e-010       0.000  1.896e-010      -9.722

Hfo           
 1.628e-004  Surface charge, eq

Hfo_w         
 2.102e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.421e-004       0.676  1.421e-004      -3.848
Hfo_wOH          5.496e-005       0.261  5.496e-005      -4.260
Hfo_wOFe+        8.094e-006       0.039  8.095e-006      -5.092
Hfo_wOMn+        2.799e-006       0.013  2.800e-006      -5.553
Hfo_wOCa+        1.017e-006       0.005  1.017e-006      -5.993
Hfo_wOMg+        5.789e-007       0.003  5.789e-007      -6.237
Hfo_wO-          4.871e-007       0.002  4.871e-007      -6.312
Hfo_wOFeOH       1.643e-007       0.001  1.643e-007      -6.784
Hfo_wH2AsO3      1.060e-008       0.000  1.060e-008      -7.975
Hfo_wSO4-        3.068e-011       0.000  3.068e-011     -10.513
Hfo_wOHSO4-2     2.367e-011       0.000  2.368e-011     -10.626
Hfo_wOBa+        9.307e-012       0.000  9.307e-012     -11.031
Hfo_wOHAsO4-3    2.274e-017       0.000  2.274e-017     -16.643
Hfo_wHAsO4-      3.403e-018       0.000  3.403e-018     -17.468
Hfo_wH2AsO4      2.846e-019       0.000  2.846e-019     -18.546

Mno           
-1.073e-029  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.290e-028       0.000  1.290e-028     -27.889
Mno_O3Ca         8.007e-030       0.000  8.007e-030     -29.097
Mno_O3-2         6.392e-030       0.000  6.393e-030     -29.194
Mno_O3HMn+       2.350e-030       0.000  2.350e-030     -29.629
Mno_O3H-         2.918e-031       0.000  2.918e-031     -30.535
Mno_O3Na-        1.337e-031       0.000  1.337e-031     -30.874
Mno_O3HCa+       1.272e-031       0.000  1.272e-031     -30.896
Mno_O3Mg         9.748e-032       0.000  9.748e-032     -31.011
Mno_O3Ba         3.449e-032       0.000  3.449e-032     -31.462
Mno_O3HMg+       1.049e-033       0.000  1.049e-033     -32.979
Mno_O3HBa+       9.800e-034       0.000  9.800e-034     -33.009
Mno_O3HNa        5.693e-034       0.000  5.694e-034     -33.245
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.171e-041       0.000  9.172e-041     -40.038
Mno_O3H3Cl       2.261e-043       0.000  2.261e-043     -42.646



-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.204e-007  3.203e-007
Ba               5.437e-007  5.436e-007
C                1.206e-002  1.206e-002
Ca               2.660e-003  2.660e-003
Cl               9.873e-005  9.873e-005
Fe               8.399e-005  8.398e-005
K                1.893e-005  1.893e-005
Mg               8.429e-005  8.428e-005
Mn               4.594e-005  4.593e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.878      Charge balance
                                       pe  =  -3.883      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.567e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.251e-003
                       Total CO2 (mol/kg)  =  7.695e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.634e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.08
                               Iterations  =  31
                                  Total H  = 1.110318e+002
                                  Total O  = 5.552548e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.444e-007  1.326e-007    -6.841    -6.878    -0.037
   OH-                   8.313e-008  7.550e-008    -7.080    -7.122    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.204e-007
   AsS(OH)(HS)-          3.196e-007  2.902e-007    -6.495    -6.537    -0.042
   H3AsO3                7.488e-010  7.503e-010    -9.126    -9.125     0.001
   H2AsO3-               4.412e-012  4.007e-012   -11.355   -11.397    -0.042
   As3S4(HS)2-           7.505e-016  6.816e-016   -15.125   -15.166    -0.042
   H4AsO3+               5.426e-017  4.928e-017   -16.266   -16.307    -0.042
   HAsO3-2               8.865e-020  6.031e-020   -19.052   -19.220    -0.167
   AsO3-3                2.160e-028  9.077e-029   -27.666   -28.042    -0.377
As(5)           2.308e-018
   H2AsO4-               1.360e-018  1.235e-018   -17.866   -17.908    -0.042
   HAsO4-2               9.475e-019  6.445e-019   -18.023   -18.191    -0.167
   H3AsO4                3.260e-023  3.267e-023   -22.487   -22.486     0.001
   AsO4-3                2.590e-023  1.088e-023   -22.587   -22.963    -0.377
Ba              5.437e-007
   Ba+2                  5.230e-007  3.558e-007    -6.281    -6.449    -0.167
   BaHCO3+               2.025e-008  1.839e-008    -7.694    -7.735    -0.042
   BaCO3                 3.500e-010  3.507e-010    -9.456    -9.455     0.001
   BaSO4                 1.243e-011  1.246e-011   -10.905   -10.905     0.001
   BaOH+                 1.001e-013  9.092e-014   -13.000   -13.041    -0.042
C(-4)           4.364e-003
   CH4                   4.364e-003  4.373e-003    -2.360    -2.359     0.001
C(4)            7.695e-003
   HCO3-                 5.920e-003  5.393e-003    -2.228    -2.268    -0.040
   CO2                   1.605e-003  1.608e-003    -2.795    -2.794     0.001
   CaHCO3+               1.315e-004  1.194e-004    -3.881    -3.923    -0.042
   MnHCO3+               1.130e-005  1.026e-005    -4.947    -4.989    -0.042
   FeHCO3+               1.107e-005  1.006e-005    -4.956    -4.998    -0.042



   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.862e-006  3.508e-006    -5.413    -5.455    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.770e-006  1.908e-006    -5.557    -5.719    -0.162
   FeCO3                 8.517e-007  8.533e-007    -6.070    -6.069     0.001
   NaHCO3                5.971e-007  5.983e-007    -6.224    -6.223     0.001
   MgCO3                 1.010e-007  1.012e-007    -6.996    -6.995     0.001
   BaHCO3+               2.025e-008  1.839e-008    -7.694    -7.735    -0.042
   NaCO3-                7.718e-009  7.009e-009    -8.113    -8.154    -0.042
   BaCO3                 3.500e-010  3.507e-010    -9.456    -9.455     0.001
Ca              2.660e-003
   Ca+2                  2.523e-003  1.736e-003    -2.598    -2.760    -0.162
   CaHCO3+               1.315e-004  1.194e-004    -3.881    -3.923    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.416e-008  2.420e-008    -7.617    -7.616     0.001
   CaOH+                 2.393e-009  2.173e-009    -8.621    -8.663    -0.042
   CaHSO4+               2.070e-014  1.880e-014   -13.684   -13.726    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.952e-005    -4.006    -4.048    -0.042
   MnCl+                 8.575e-009  7.788e-009    -8.067    -8.109    -0.042
   FeCl+                 2.537e-009  2.304e-009    -8.596    -8.637    -0.042
   MnCl2                 3.037e-013  3.043e-013   -12.518   -12.517     0.001
   MnCl3-                8.262e-018  7.503e-018   -17.083   -17.125    -0.042
   FeCl+2                9.264e-025  6.302e-025   -24.033   -24.201    -0.167
   FeCl2+                2.775e-028  2.520e-028   -27.557   -27.599    -0.042
   FeCl3                 2.251e-033  2.256e-033   -32.648   -32.647     0.001
Fe(2)           8.399e-005
   Fe(HS)2               4.432e-005  4.441e-005    -4.353    -4.353     0.001
   Fe+2                  2.741e-005  1.865e-005    -4.562    -4.729    -0.167
   FeHCO3+               1.107e-005  1.006e-005    -4.956    -4.998    -0.042
   FeCO3                 8.517e-007  8.533e-007    -6.070    -6.069     0.001
   Fe(HS)3-              2.753e-007  2.500e-007    -6.560    -6.602    -0.042
   FeOH+                 4.896e-008  4.447e-008    -7.310    -7.352    -0.042
   FeCl+                 2.537e-009  2.304e-009    -8.596    -8.637    -0.042
   FeSO4                 2.312e-010  2.317e-010    -9.636    -9.635     0.001
   Fe(OH)2               2.849e-012  2.854e-012   -11.545   -11.545     0.001
   Fe(OH)3-              8.806e-016  7.997e-016   -15.055   -15.097    -0.042
   FeHSO4+               2.223e-016  2.019e-016   -15.653   -15.695    -0.042
Fe(3)           5.891e-014
   Fe(OH)2+              3.121e-014  2.834e-014   -13.506   -13.548    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.085e-016  1.894e-016   -15.681   -15.723    -0.042
   FeOH+2                1.669e-017  1.135e-017   -16.778   -16.945    -0.167
   Fe+3                  5.547e-022  2.331e-022   -21.256   -21.632    -0.377
   FeCl+2                9.264e-025  6.302e-025   -24.033   -24.201    -0.167
   FeSO4+                1.966e-025  1.786e-025   -24.706   -24.748    -0.042
   FeCl2+                2.775e-028  2.520e-028   -27.557   -27.599    -0.042
   Fe(SO4)2-             3.005e-031  2.729e-031   -30.522   -30.564    -0.042
   FeHSO4+2              9.318e-032  6.338e-032   -31.031   -31.198    -0.167
   Fe2(OH)2+4            1.619e-032  3.467e-033   -31.791   -32.460    -0.669
   FeCl3                 2.251e-033  2.256e-033   -32.648   -32.647     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.642   -43.688    -1.046
H(0)            1.449e-009
   H2                    7.247e-010  7.261e-010    -9.140    -9.139     0.001
K               1.893e-005
   K+                    1.893e-005  1.716e-005    -4.723    -4.765    -0.042
   KSO4-                 9.277e-012  8.425e-012   -11.033   -11.074    -0.042
Mg              8.429e-005
   Mg+2                  8.032e-005  5.559e-005    -4.095    -4.255    -0.160
   MgHCO3+               3.862e-006  3.508e-006    -5.413    -5.455    -0.042
   MgCO3                 1.010e-007  1.012e-007    -6.996    -6.995     0.001
   MgOH+                 1.676e-009  1.522e-009    -8.776    -8.818    -0.042
   MgSO4                 9.086e-010  9.104e-010    -9.042    -9.041     0.001
Mn(2)           4.594e-005
   Mn+2                  3.139e-005  2.135e-005    -4.503    -4.671    -0.167
   MnHCO3+               1.130e-005  1.026e-005    -4.947    -4.989    -0.042
   MnCO3                 3.230e-006  3.236e-006    -5.491    -5.490     0.001



   MnCl+                 8.575e-009  7.788e-009    -8.067    -8.109    -0.042
   MnOH+                 4.558e-009  4.139e-009    -8.341    -8.383    -0.042
   MnSO4                 2.648e-010  2.653e-010    -9.577    -9.576     0.001
   MnCl2                 3.037e-013  3.043e-013   -12.518   -12.517     0.001
   MnCl3-                8.262e-018  7.503e-018   -17.083   -17.125    -0.042
   Mn(OH)3-              1.598e-019  1.452e-019   -18.796   -18.838    -0.042
Mn(3)           2.056e-034
   Mn+3                  2.056e-034  8.638e-035   -33.687   -34.064    -0.377
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.455   -83.623    -0.167
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.848   -96.890    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.973e-004    -3.663    -3.705    -0.041
   NaHCO3                5.971e-007  5.983e-007    -6.224    -6.223     0.001
   NaCO3-                7.718e-009  7.009e-009    -8.113    -8.154    -0.042
   NaSO4-                7.607e-011  6.908e-011   -10.119   -10.161    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.103   -74.102     0.001
S(-2)           2.083e-004
   H2S                   5.980e-005  5.992e-005    -4.223    -4.222     0.001
   HS-                   5.692e-005  5.169e-005    -4.245    -4.287    -0.042
   Fe(HS)2               4.432e-005  4.441e-005    -4.353    -4.353     0.001
   AsS(OH)(HS)-          3.196e-007  2.902e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.753e-007  2.500e-007    -6.560    -6.602    -0.042
   S5-2                  1.362e-007  9.908e-008    -6.866    -7.004    -0.138
   S4-2                  8.065e-008  5.781e-008    -7.093    -7.238    -0.145
   S6-2                  6.955e-008  5.129e-008    -7.158    -7.290    -0.132
   S-2                   6.924e-011  4.710e-011   -10.160   -10.327    -0.167
   S3-2                  2.889e-011  2.037e-011   -10.539   -10.691    -0.152
   S2-2                  1.661e-012  1.156e-012   -11.780   -11.937    -0.157
   As3S4(HS)2-           7.505e-016  6.816e-016   -15.125   -15.166    -0.042
S(6)            1.276e-007
   SO4-2                 1.019e-007  6.986e-008    -6.992    -7.156    -0.164
   CaSO4                 2.416e-008  2.420e-008    -7.617    -7.616     0.001
   MgSO4                 9.086e-010  9.104e-010    -9.042    -9.041     0.001
   MnSO4                 2.648e-010  2.653e-010    -9.577    -9.576     0.001
   FeSO4                 2.312e-010  2.317e-010    -9.636    -9.635     0.001
   NaSO4-                7.607e-011  6.908e-011   -10.119   -10.161    -0.042
   BaSO4                 1.243e-011  1.246e-011   -10.905   -10.905     0.001
   KSO4-                 9.277e-012  8.425e-012   -11.033   -11.074    -0.042
   HSO4-                 9.915e-013  9.004e-013   -12.004   -12.046    -0.042
   CaHSO4+               2.070e-014  1.880e-014   -13.684   -13.726    -0.042
   FeHSO4+               2.223e-016  2.019e-016   -15.653   -15.695    -0.042
   FeSO4+                1.966e-025  1.786e-025   -24.706   -24.748    -0.042
   Fe(SO4)2-             3.005e-031  2.729e-031   -30.522   -30.564    -0.042
   FeHSO4+2              9.318e-032  6.338e-032   -31.031   -31.198    -0.167

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.87  -18.25   -1.38  As2O3
Artinite        -10.07   -0.47    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.20  -44.97    8.23  As2O5
As2S3(am)        -6.84  -51.74  -44.90  As2S3
As_native        -5.58  -18.11  -12.53  As
Ba3(AsO4)2      -15.16  -65.27  -50.11  Ba3(AsO4)2
Barite           -3.63  -13.60   -9.97  BaSO4
Birnessite      -28.53   15.07   43.60  MnO2
Bixbyite        -26.25  -26.86   -0.61  Mn2O3
Brucite          -7.34    9.50   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.30  -54.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.50   -2.36   -2.86  CH4



Claudetite      -16.91  -18.25   -1.34  As2O3
CO2(g)           -1.33   -2.79   -1.47  CO2
Dolomite         -1.36  -18.45  -17.09  CaMg(CO3)2
Dolomite(d)      -1.91  -18.45  -16.54  CaMg(CO3)2
Epsomite         -9.27  -11.41   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.24   -4.28   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.03   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.40  -37.63  -45.03  Fe3S4
Gypsum           -5.34   -9.92   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.23   -4.22   -1.00  H2S
Halite           -9.33   -7.75    1.58  NaCl
Hausmannite     -27.79   33.24   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.44  -38.40  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.64  -30.40   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.27  -43.10   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.50  -42.71   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.37  -41.65   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.43  -44.82   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.95   -9.97   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.26   12.08   25.34  MnOOH
Melanterite      -9.68  -11.89   -2.21  FeSO4:7H2O
Mirabilite      -13.45  -14.57   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.88  -89.59   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.23  -59.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.48  -12.77    2.71  MnCl2:4H2O
MnS(Green)       -5.88   -2.08    3.80  MnS
MnSO4           -14.50  -11.83    2.67  MnSO4
Nahcolite        -5.43   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.13   -1.31  Na2CO3:10H2O
Nesquehonite     -4.35   -9.97   -5.62  MgCO3:3H2O
Nsutite         -27.49   15.07   42.56  MnO2
O2(g)           -71.21  -74.10   -2.89  O2
Orpiment         -5.44  -51.74  -46.30  As2S3
Portlandite     -11.81   10.99   22.80  Ca(OH)2
Pyrite           11.17   -7.31  -18.48  FeS2
Pyrochroite      -6.12    9.08   15.20  Mn(OH)2
Pyrolusite      -26.31   15.07   41.38  MnO2
Realgar          -3.34  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.35  -44.60  -20.25  FeAsO4:2H2O
Siderite          0.44  -10.45  -10.89  FeCO3
Siderite(d)(3)    0.00  -10.45  -10.45  FeCO3
Sulfur           -3.07  -18.09  -15.03  S
Thenardite      -14.39  -14.57   -0.18  Na2SO4
Thermonatrite   -13.25  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3

Reaction step 48.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.



 9.600e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.54   15.06   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.745e-002 -2.546e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.051e-002 -9.404e-005
Manganite          -13.28   12.06   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.175e-004  4.175e-004
Siderite(d)(3)       0.02  -10.43  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.61  -12.17   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.637e-004  Surface charge, eq

Hfo_s         
 5.253e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.483e-006       0.663  3.483e-006      -5.458
Hfo_sOMn+        1.347e-006       0.256  1.347e-006      -5.871
Hfo_sOFe+        3.428e-007       0.065  3.429e-007      -6.465
Hfo_sOH2+        5.624e-008       0.011  5.624e-008      -7.250
Hfo_sOH          2.126e-008       0.004  2.126e-008      -7.672
Hfo_sOHBa+2      2.176e-009       0.000  2.176e-009      -8.662
Hfo_sO-          1.841e-010       0.000  1.841e-010      -9.735

Hfo           
 1.637e-004  Surface charge, eq

Hfo_w         
 2.101e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.430e-004       0.681  1.430e-004      -3.845
Hfo_wOH          5.407e-005       0.257  5.407e-005      -4.267
Hfo_wOFe+        8.136e-006       0.039  8.136e-006      -5.090
Hfo_wOMn+        2.721e-006       0.013  2.721e-006      -5.565
Hfo_wOCa+        9.882e-007       0.005  9.882e-007      -6.005
Hfo_wOMg+        5.553e-007       0.003  5.553e-007      -6.255
Hfo_wO-          4.682e-007       0.002  4.682e-007      -6.330
Hfo_wOFeOH       1.614e-007       0.001  1.614e-007      -6.792
Hfo_wH2AsO3      1.056e-008       0.000  1.056e-008      -7.976
Hfo_wSO4-        3.002e-011       0.000  3.002e-011     -10.523
Hfo_wOHSO4-2     2.263e-011       0.000  2.264e-011     -10.645
Hfo_wOBa+        8.924e-012       0.000  8.925e-012     -11.049
Hfo_wOHAsO4-3    2.121e-017       0.000  2.121e-017     -16.674
Hfo_wHAsO4-      3.323e-018       0.000  3.323e-018     -17.478
Hfo_wH2AsO4      2.844e-019       0.000  2.844e-019     -18.546

Mno           



-1.017e-029  Surface charge, eq
Mno_          

 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.246e-028       0.000  1.246e-028     -27.905
Mno_O3Ca         7.730e-030       0.000  7.730e-030     -29.112
Mno_O3-2         6.104e-030       0.000  6.104e-030     -29.214
Mno_O3HMn+       2.321e-030       0.000  2.321e-030     -29.634
Mno_O3H-         2.851e-031       0.000  2.851e-031     -30.545
Mno_O3Na-        1.276e-031       0.000  1.276e-031     -30.894
Mno_O3HCa+       1.257e-031       0.000  1.257e-031     -30.901
Mno_O3Mg         9.288e-032       0.000  9.288e-032     -31.032
Mno_O3Ba         3.285e-032       0.000  3.285e-032     -31.483
Mno_O3HMg+       1.022e-033       0.000  1.023e-033     -32.990
Mno_O3HBa+       9.552e-034       0.000  9.553e-034     -33.020
Mno_O3HNa        5.560e-034       0.000  5.561e-034     -33.255
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        9.386e-041       0.000  9.386e-041     -40.028
Mno_O3H3Cl       2.313e-043       0.000  2.313e-043     -42.636

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.204e-007  3.204e-007
Ba               5.437e-007  5.437e-007
C                1.230e-002  1.230e-002
Ca               2.696e-003  2.696e-003
Cl               9.873e-005  9.873e-005
Fe               8.635e-005  8.635e-005
K                1.893e-005  1.893e-005
Mg               8.431e-005  8.431e-005
Mn               4.662e-005  4.662e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.868      Charge balance
                                       pe  =  -3.872      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.675e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.330e-003
                       Total CO2 (mol/kg)  =  7.832e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.643e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.05
                               Iterations  =  30
                                  Total H  = 1.110322e+002
                                  Total O  = 5.552579e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.478e-007  1.357e-007    -6.830    -6.868    -0.037
   OH-                   8.128e-008  7.377e-008    -7.090    -7.132    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.204e-007
   AsS(OH)(HS)-          3.196e-007  2.901e-007    -6.495    -6.537    -0.042
   H3AsO3                7.583e-010  7.598e-010    -9.120    -9.119     0.001
   H2AsO3-               4.368e-012  3.965e-012   -11.360   -11.402    -0.042
   As3S4(HS)2-           7.854e-016  7.128e-016   -15.105   -15.147    -0.042



   H4AsO3+               5.626e-017  5.107e-017   -16.250   -16.292    -0.042
   HAsO3-2               8.591e-020  5.831e-020   -19.066   -19.234    -0.168
   AsO3-3                2.051e-028  8.576e-029   -27.688   -28.067    -0.379
As(5)           2.272e-018
   H2AsO4-               1.351e-018  1.226e-018   -17.869   -17.912    -0.042
   HAsO4-2               9.211e-019  6.252e-019   -18.036   -18.204    -0.168
   H3AsO4                3.312e-023  3.319e-023   -22.480   -22.479     0.001
   AsO4-3                2.467e-023  1.032e-023   -22.608   -22.986    -0.379
Ba              5.437e-007
   Ba+2                  5.229e-007  3.549e-007    -6.282    -6.450    -0.168
   BaHCO3+               2.046e-008  1.857e-008    -7.689    -7.731    -0.042
   BaCO3                 3.453e-010  3.460e-010    -9.462    -9.461     0.001
   BaSO4                 1.205e-011  1.208e-011   -10.919   -10.918     0.001
   BaOH+                 9.764e-014  8.862e-014   -13.010   -13.052    -0.042
C(-4)           4.464e-003
   CH4                   4.464e-003  4.473e-003    -2.350    -2.349     0.001
C(4)            7.832e-003
   HCO3-                 5.995e-003  5.459e-003    -2.222    -2.263    -0.041
   CO2                   1.662e-003  1.665e-003    -2.779    -2.778     0.001
   CaHCO3+               1.347e-004  1.222e-004    -3.871    -3.913    -0.042
   FeHCO3+               1.173e-005  1.064e-005    -4.931    -4.973    -0.042
   MnHCO3+               1.157e-005  1.050e-005    -4.937    -4.979    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.903e-006  3.543e-006    -5.409    -5.451    -0.042
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.746e-006  1.887e-006    -5.561    -5.724    -0.163
   FeCO3                 8.808e-007  8.826e-007    -6.055    -6.054     0.001
   NaHCO3                6.041e-007  6.053e-007    -6.219    -6.218     0.001
   MgCO3                 9.968e-008  9.988e-008    -7.001    -7.001     0.001
   BaHCO3+               2.046e-008  1.857e-008    -7.689    -7.731    -0.042
   NaCO3-                7.633e-009  6.929e-009    -8.117    -8.159    -0.042
   BaCO3                 3.453e-010  3.460e-010    -9.462    -9.461     0.001
Ca              2.696e-003
   Ca+2                  2.556e-003  1.755e-003    -2.592    -2.756    -0.163
   CaHCO3+               1.347e-004  1.222e-004    -3.871    -3.913    -0.042
   CaCO3                 5.539e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.373e-008  2.378e-008    -7.625    -7.624     0.001
   CaOH+                 2.365e-009  2.147e-009    -8.626    -8.668    -0.042
   CaHSO4+               2.082e-014  1.890e-014   -13.681   -13.724    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.947e-005    -4.006    -4.048    -0.043
   MnCl+                 8.669e-009  7.869e-009    -8.062    -8.104    -0.042
   FeCl+                 2.653e-009  2.408e-009    -8.576    -8.618    -0.042
   MnCl2                 3.067e-013  3.073e-013   -12.513   -12.512     0.001
   MnCl3-                8.344e-018  7.573e-018   -17.079   -17.121    -0.042
   FeCl+2                9.944e-025  6.750e-025   -24.002   -24.171    -0.168
   FeCl2+                2.972e-028  2.698e-028   -27.527   -27.569    -0.042
   FeCl3                 2.409e-033  2.414e-033   -32.618   -32.617     0.001
Fe(2)           8.635e-005
   Fe(HS)2               4.470e-005  4.479e-005    -4.350    -4.349     0.001
   Fe+2                  2.872e-005  1.950e-005    -4.542    -4.710    -0.168
   FeHCO3+               1.173e-005  1.064e-005    -4.931    -4.973    -0.042
   FeCO3                 8.808e-007  8.826e-007    -6.055    -6.054     0.001
   Fe(HS)3-              2.728e-007  2.476e-007    -6.564    -6.606    -0.042
   FeOH+                 5.006e-008  4.543e-008    -7.301    -7.343    -0.042
   FeCl+                 2.653e-009  2.408e-009    -8.576    -8.618    -0.042
   FeSO4                 2.349e-010  2.354e-010    -9.629    -9.628     0.001
   Fe(OH)2               2.844e-012  2.850e-012   -11.546   -11.545     0.001
   Fe(OH)3-              8.596e-016  7.803e-016   -15.066   -15.108    -0.042
   FeHSO4+               2.313e-016  2.099e-016   -15.636   -15.678    -0.042
Fe(3)           5.966e-014
   Fe(OH)2+              3.195e-014  2.900e-014   -13.495   -13.538    -0.042
   Fe(OH)3               2.748e-014  2.754e-014   -13.561   -13.560     0.001
   Fe(OH)4-              2.039e-016  1.851e-016   -15.691   -15.733    -0.042
   FeOH+2                1.751e-017  1.189e-017   -16.757   -16.925    -0.168
   Fe+3                  5.974e-022  2.498e-022   -21.224   -21.602    -0.379
   FeCl+2                9.944e-025  6.750e-025   -24.002   -24.171    -0.168



   FeSO4+                2.049e-025  1.860e-025   -24.688   -24.731    -0.042
   FeCl2+                2.972e-028  2.698e-028   -27.527   -27.569    -0.042
   Fe(SO4)2-             3.044e-031  2.763e-031   -30.517   -30.559    -0.042
   FeHSO4+2              9.954e-032  6.756e-032   -31.002   -31.170    -0.168
   Fe2(OH)2+4            1.791e-032  3.803e-033   -31.747   -32.420    -0.673
   FeCl3                 2.409e-033  2.414e-033   -32.618   -32.617     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.586   -43.637    -1.052
H(0)            1.445e-009
   H2                    7.224e-010  7.238e-010    -9.141    -9.140     0.001
K               1.893e-005
   K+                    1.893e-005  1.715e-005    -4.723    -4.766    -0.043
   KSO4-                 9.016e-012  8.184e-012   -11.045   -11.087    -0.042
Mg              8.431e-005
   Mg+2                  8.031e-005  5.547e-005    -4.095    -4.256    -0.161
   MgHCO3+               3.903e-006  3.543e-006    -5.409    -5.451    -0.042
   MgCO3                 9.968e-008  9.988e-008    -7.001    -7.001     0.001
   MgOH+                 1.635e-009  1.484e-009    -8.786    -8.829    -0.042
   MgSO4                 8.811e-010  8.829e-010    -9.055    -9.054     0.001
Mn(2)           4.662e-005
   Mn+2                  3.181e-005  2.159e-005    -4.498    -4.666    -0.168
   MnHCO3+               1.157e-005  1.050e-005    -4.937    -4.979    -0.042
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.669e-009  7.869e-009    -8.062    -8.104    -0.042
   MnOH+                 4.505e-009  4.089e-009    -8.346    -8.388    -0.042
   MnSO4                 2.601e-010  2.607e-010    -9.585    -9.584     0.001
   MnCl2                 3.067e-013  3.073e-013   -12.513   -12.512     0.001
   MnCl3-                8.344e-018  7.573e-018   -17.079   -17.121    -0.042
   Mn(OH)3-              1.509e-019  1.369e-019   -18.821   -18.864    -0.042
Mn(3)           2.140e-034
   Mn+3                  2.140e-034  8.951e-035   -33.670   -34.048    -0.379
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.487   -83.655    -0.168
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.870   -96.912    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.972e-004    -3.664    -3.705    -0.042
   NaHCO3                6.041e-007  6.053e-007    -6.219    -6.218     0.001
   NaCO3-                7.633e-009  6.929e-009    -8.117    -8.159    -0.042
   NaSO4-                7.393e-011  6.710e-011   -10.131   -10.173    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.100   -74.099     0.001
S(-2)           2.083e-004
   H2S                   6.010e-005  6.022e-005    -4.221    -4.220     0.001
   HS-                   5.593e-005  5.077e-005    -4.252    -4.294    -0.042
   Fe(HS)2               4.470e-005  4.479e-005    -4.350    -4.349     0.001
   AsS(OH)(HS)-          3.196e-007  2.901e-007    -6.495    -6.537    -0.042
   Fe(HS)3-              2.728e-007  2.476e-007    -6.564    -6.606    -0.042
   S5-2                  1.309e-007  9.509e-008    -6.883    -7.022    -0.139
   S4-2                  7.753e-008  5.548e-008    -7.111    -7.256    -0.145
   S6-2                  6.684e-008  4.922e-008    -7.175    -7.308    -0.133
   S-2                   6.659e-011  4.520e-011   -10.177   -10.345    -0.168
   S3-2                  2.777e-011  1.955e-011   -10.556   -10.709    -0.152
   S2-2                  1.597e-012  1.110e-012   -11.797   -11.955    -0.158
   As3S4(HS)2-           7.854e-016  7.128e-016   -15.105   -15.147    -0.042
S(6)            1.245e-007
   SO4-2                 9.926e-008  6.790e-008    -7.003    -7.168    -0.165
   CaSO4                 2.373e-008  2.378e-008    -7.625    -7.624     0.001
   MgSO4                 8.811e-010  8.829e-010    -9.055    -9.054     0.001
   MnSO4                 2.601e-010  2.607e-010    -9.585    -9.584     0.001
   FeSO4                 2.349e-010  2.354e-010    -9.629    -9.628     0.001
   NaSO4-                7.393e-011  6.710e-011   -10.131   -10.173    -0.042
   BaSO4                 1.205e-011  1.208e-011   -10.919   -10.918     0.001
   KSO4-                 9.016e-012  8.184e-012   -11.045   -11.087    -0.042
   HSO4-                 9.866e-013  8.956e-013   -12.006   -12.048    -0.042
   CaHSO4+               2.082e-014  1.890e-014   -13.681   -13.724    -0.042
   FeHSO4+               2.313e-016  2.099e-016   -15.636   -15.678    -0.042
   FeSO4+                2.049e-025  1.860e-025   -24.688   -24.731    -0.042



   Fe(SO4)2-             3.044e-031  2.763e-031   -30.517   -30.559    -0.042
   FeHSO4+2              9.954e-032  6.756e-032   -31.002   -31.170    -0.168

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.56   -9.92   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.86  -18.24   -1.38  As2O3
Artinite        -10.10   -0.50    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.19  -44.96    8.23  As2O5
As2S3(am)        -6.82  -51.72  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -15.21  -65.32  -50.11  Ba3(AsO4)2
Barite           -3.65  -13.62   -9.97  BaSO4
Birnessite      -28.54   15.06   43.60  MnO2
Bixbyite        -26.28  -26.89   -0.61  Mn2O3
Brucite          -7.36    9.48   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.34  -54.24  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.51   -2.35   -2.86  CH4
Claudetite      -16.90  -18.24   -1.34  As2O3
CO2(g)           -1.31   -2.78   -1.47  CO2
Dolomite         -1.37  -18.46  -17.09  CaMg(CO3)2
Dolomite(d)      -1.92  -18.46  -16.54  CaMg(CO3)2
Epsomite         -9.28  -11.42   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.23   -4.27   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.41  -37.62  -45.03  Fe3S4
Gypsum           -5.34   -9.92   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.22   -4.22   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -27.83   33.20   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.45  -38.42  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.68  -30.44   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.26  -43.09   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.49  -42.70   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.36  -41.64   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.42  -44.81   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.95   -9.98   -8.03  MgCO3
Magnetite         3.29    7.03    3.74  Fe3O4
Manganite       -13.28   12.06   25.34  MnOOH
Melanterite      -9.67  -11.88   -2.21  FeSO4:7H2O
Mirabilite      -13.47  -14.58   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.89  -89.60   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.26  -59.97  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.47  -12.76    2.71  MnCl2:4H2O
MnS(Green)       -5.89   -2.09    3.80  MnS
MnSO4           -14.50  -11.83    2.67  MnSO4
Nahcolite        -5.42   -5.97   -0.55  NaHCO3
Natron          -11.82  -13.14   -1.31  Na2CO3:10H2O
Nesquehonite     -4.36   -9.98   -5.62  MgCO3:3H2O
Nsutite         -27.50   15.06   42.56  MnO2
O2(g)           -71.21  -74.10   -2.89  O2
Orpiment         -5.42  -51.72  -46.30  As2S3
Portlandite     -11.82   10.98   22.80  Ca(OH)2
Pyrite           11.17   -7.31  -18.48  FeS2
Pyrochroite      -6.13    9.07   15.20  Mn(OH)2



Pyrolusite      -26.32   15.06   41.38  MnO2
Realgar          -3.33  -23.28  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.34  -44.59  -20.25  FeAsO4:2H2O
Siderite          0.46  -10.43  -10.89  FeCO3
Siderite(d)(3)    0.02  -10.43  -10.45  FeCO3
Sulfur           -3.06  -18.09  -15.03  S
Thenardite      -14.40  -14.58   -0.18  Na2SO4
Thermonatrite   -13.26  -13.13    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.61  -12.17   -8.56  BaCO3

Reaction step 49.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 9.800e-003 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.56   15.05   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.742e-002 -2.582e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.050e-002 -9.648e-005
Manganite          -13.29   12.05   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.169e-004  4.169e-004
Siderite(d)(3)       0.03  -10.42  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.62  -12.18   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.645e-004  Surface charge, eq

Hfo_s         
 5.252e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.500e-006       0.666  3.500e-006      -5.456
Hfo_sOMn+        1.323e-006       0.252  1.323e-006      -5.878
Hfo_sOFe+        3.480e-007       0.066  3.481e-007      -6.458
Hfo_sOH2+        5.718e-008       0.011  5.718e-008      -7.243
Hfo_sOH          2.114e-008       0.004  2.114e-008      -7.675
Hfo_sOHBa+2      2.158e-009       0.000  2.158e-009      -8.666
Hfo_sO-          1.790e-010       0.000  1.790e-010      -9.747

Hfo           
 1.645e-004  Surface charge, eq



Hfo_w         
 2.101e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.439e-004       0.685  1.439e-004      -3.842
Hfo_wOH          5.320e-005       0.253  5.321e-005      -4.274
Hfo_wOFe+        8.176e-006       0.039  8.176e-006      -5.087
Hfo_wOMn+        2.646e-006       0.013  2.646e-006      -5.577
Hfo_wOCa+        9.610e-007       0.005  9.610e-007      -6.017
Hfo_wOMg+        5.331e-007       0.003  5.332e-007      -6.273
Hfo_wO-          4.505e-007       0.002  4.505e-007      -6.346
Hfo_wOFeOH       1.586e-007       0.001  1.586e-007      -6.800
Hfo_wH2AsO3      1.052e-008       0.000  1.052e-008      -7.978
Hfo_wSO4-        2.938e-011       0.000  2.938e-011     -10.532
Hfo_wOHSO4-2     2.166e-011       0.000  2.166e-011     -10.664
Hfo_wOBa+        8.566e-012       0.000  8.566e-012     -11.067
Hfo_wOHAsO4-3    1.981e-017       0.000  1.981e-017     -16.703
Hfo_wHAsO4-      3.247e-018       0.000  3.247e-018     -17.488
Hfo_wH2AsO4      2.843e-019       0.000  2.843e-019     -18.546

Mno           
-2.236e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.789e-025       0.000  2.789e-025     -24.555
Mno_O3Ca         1.730e-026       0.000  1.730e-026     -25.762
Mno_O3-2         1.352e-026       0.000  1.352e-026     -25.869
Mno_O3HMn+       5.314e-027       0.000  5.314e-027     -26.275
Mno_O3H-         6.458e-028       0.000  6.458e-028     -27.190
Mno_O3HCa+       2.877e-028       0.000  2.877e-028     -27.541
Mno_O3Na-        2.824e-028       0.000  2.824e-028     -27.549
Mno_O3Mg         2.053e-028       0.000  2.053e-028     -27.688
Mno_O3Ba         7.258e-029       0.000  7.258e-029     -28.139
Mno_O3HMg+       2.311e-030       0.000  2.311e-030     -29.636
Mno_O3HBa+       2.158e-030       0.000  2.158e-030     -29.666
Mno_O3HNa        1.259e-030       0.000  1.259e-030     -29.900
Mno_O3H2         2.317e-032       0.000  2.317e-032     -31.635
Mno_O3H3+        2.224e-037       0.000  2.224e-037     -36.653
Mno_O3H3Cl       5.477e-040       0.000  5.477e-040     -39.261

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.204e-007  3.204e-007
Ba               5.437e-007  5.437e-007
C                1.253e-002  1.253e-002
Ca               2.732e-003  2.732e-003
Cl               9.873e-005  9.873e-005
Fe               8.876e-005  8.875e-005
K                1.893e-005  1.893e-005
Mg               8.433e-005  8.433e-005
Mn               4.730e-005  4.729e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.858      Charge balance
                                       pe  =  -3.862      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.782e-003
                       Mass of water (kg)  =  1.000e+000



                 Total alkalinity (eq/kg)  =  6.408e-003
                       Total CO2 (mol/kg)  =  7.969e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.651e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -3.02
                               Iterations  =  37
                                  Total H  = 1.110326e+002
                                  Total O  = 5.552611e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.512e-007  1.387e-007    -6.820    -6.858    -0.037
   OH-                   7.951e-008  7.213e-008    -7.100    -7.142    -0.042
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.204e-007
   AsS(OH)(HS)-          3.197e-007  2.900e-007    -6.495    -6.538    -0.042
   H3AsO3                7.677e-010  7.693e-010    -9.115    -9.114     0.001
   H2AsO3-               4.327e-012  3.925e-012   -11.364   -11.406    -0.042
   As3S4(HS)2-           8.208e-016  7.447e-016   -15.086   -15.128    -0.042
   H4AsO3+               5.829e-017  5.288e-017   -16.234   -16.277    -0.042
   HAsO3-2               8.333e-020  5.645e-020   -19.079   -19.248    -0.169
   AsO3-3                1.950e-028  8.117e-029   -27.710   -28.091    -0.381
As(5)           2.238e-018
   H2AsO4-               1.342e-018  1.217e-018   -17.872   -17.915    -0.042
   HAsO4-2               8.962e-019  6.070e-019   -18.048   -18.217    -0.169
   H3AsO4                3.363e-023  3.370e-023   -22.473   -22.472     0.001
   AsO4-3                2.353e-023  9.795e-024   -22.628   -23.009    -0.381
Ba              5.437e-007
   Ba+2                  5.227e-007  3.540e-007    -6.282    -6.451    -0.169
   BaHCO3+               2.066e-008  1.875e-008    -7.685    -7.727    -0.042
   BaCO3                 3.408e-010  3.415e-010    -9.468    -9.467     0.001
   BaSO4                 1.169e-011  1.172e-011   -10.932   -10.931     0.001
   BaOH+                 9.528e-014  8.644e-014   -13.021   -13.063    -0.042
C(-4)           4.563e-003
   CH4                   4.563e-003  4.573e-003    -2.341    -2.340     0.001
C(4)            7.969e-003
   HCO3-                 6.070e-003  5.524e-003    -2.217    -2.258    -0.041
   CO2                   1.720e-003  1.724e-003    -2.764    -2.764     0.001
   CaHCO3+               1.378e-004  1.250e-004    -3.861    -3.903    -0.042
   FeHCO3+               1.240e-005  1.125e-005    -4.907    -4.949    -0.042
   MnHCO3+               1.184e-005  1.074e-005    -4.927    -4.969    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               3.943e-006  3.578e-006    -5.404    -5.446    -0.042
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.722e-006  1.867e-006    -5.565    -5.729    -0.164
   FeCO3                 9.101e-007  9.120e-007    -6.041    -6.040     0.001
   NaHCO3                6.109e-007  6.122e-007    -6.214    -6.213     0.001
   MgCO3                 9.842e-008  9.862e-008    -7.007    -7.006     0.001
   BaHCO3+               2.066e-008  1.875e-008    -7.685    -7.727    -0.042
   NaCO3-                7.553e-009  6.852e-009    -8.122    -8.164    -0.042
   BaCO3                 3.408e-010  3.415e-010    -9.468    -9.467     0.001
Ca              2.732e-003
   Ca+2                  2.588e-003  1.774e-003    -2.587    -2.751    -0.164
   CaHCO3+               1.378e-004  1.250e-004    -3.861    -3.903    -0.042
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.333e-008  2.337e-008    -7.632    -7.631     0.001
   CaOH+                 2.339e-009  2.122e-009    -8.631    -8.673    -0.042
   CaHSO4+               2.094e-014  1.900e-014   -13.679   -13.721    -0.042
Cl              9.873e-005
   Cl-                   9.872e-005  8.942e-005    -4.006    -4.049    -0.043
   MnCl+                 8.762e-009  7.949e-009    -8.057    -8.100    -0.042
   FeCl+                 2.771e-009  2.513e-009    -8.557    -8.600    -0.042
   MnCl2                 3.096e-013  3.103e-013   -12.509   -12.508     0.001
   MnCl3-                8.424e-018  7.642e-018   -17.075   -17.117    -0.042



   FeCl+2                1.065e-024  7.217e-025   -23.972   -24.142    -0.169
   FeCl2+                3.178e-028  2.883e-028   -27.498   -27.540    -0.042
   FeCl3                 2.573e-033  2.578e-033   -32.590   -32.589     0.001
Fe(2)           8.876e-005
   Fe(HS)2               4.506e-005  4.515e-005    -4.346    -4.345     0.001
   Fe+2                  3.006e-005  2.036e-005    -4.522    -4.691    -0.169
   FeHCO3+               1.240e-005  1.125e-005    -4.907    -4.949    -0.042
   FeCO3                 9.101e-007  9.120e-007    -6.041    -6.040     0.001
   Fe(HS)3-              2.703e-007  2.453e-007    -6.568    -6.610    -0.042
   FeOH+                 5.114e-008  4.640e-008    -7.291    -7.334    -0.042
   FeCl+                 2.771e-009  2.513e-009    -8.557    -8.600    -0.042
   FeSO4                 2.386e-010  2.391e-010    -9.622    -9.621     0.001
   Fe(OH)2               2.840e-012  2.845e-012   -11.547   -11.546     0.001
   Fe(OH)3-              8.397e-016  7.618e-016   -15.076   -15.118    -0.042
   FeHSO4+               2.403e-016  2.180e-016   -15.619   -15.661    -0.042
Fe(3)           6.039e-014
   Fe(OH)2+              3.270e-014  2.966e-014   -13.485   -13.528    -0.042
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.995e-016  1.809e-016   -15.700   -15.742    -0.042
   FeOH+2                1.835e-017  1.243e-017   -16.736   -16.905    -0.169
   Fe+3                  6.420e-022  2.672e-022   -21.192   -21.573    -0.381
   FeCl+2                1.065e-024  7.217e-025   -23.972   -24.142    -0.169
   FeSO4+                2.133e-025  1.935e-025   -24.671   -24.713    -0.042
   FeCl2+                3.178e-028  2.883e-028   -27.498   -27.540    -0.042
   Fe(SO4)2-             3.081e-031  2.795e-031   -30.511   -30.554    -0.042
   FeHSO4+2              1.061e-031  7.188e-032   -30.974   -31.143    -0.169
   Fe2(OH)2+4            1.976e-032  4.160e-033   -31.704   -32.381    -0.677
   FeCl3                 2.573e-033  2.578e-033   -32.590   -32.589     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.531   -43.589    -1.057
H(0)            1.440e-009
   H2                    7.202e-010  7.216e-010    -9.143    -9.142     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 8.767e-012  7.954e-012   -11.057   -11.099    -0.042
Mg              8.433e-005
   Mg+2                  8.029e-005  5.535e-005    -4.095    -4.257    -0.162
   MgHCO3+               3.943e-006  3.578e-006    -5.404    -5.446    -0.042
   MgCO3                 9.842e-008  9.862e-008    -7.007    -7.006     0.001
   MgOH+                 1.596e-009  1.448e-009    -8.797    -8.839    -0.042
   MgSO4                 8.550e-010  8.567e-010    -9.068    -9.067     0.001
Mn(2)           4.730e-005
   Mn+2                  3.221e-005  2.182e-005    -4.492    -4.661    -0.169
   MnHCO3+               1.184e-005  1.074e-005    -4.927    -4.969    -0.042
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.762e-009  7.949e-009    -8.057    -8.100    -0.042
   MnOH+                 4.455e-009  4.041e-009    -8.351    -8.393    -0.042
   MnSO4                 2.557e-010  2.562e-010    -9.592    -9.591     0.001
   MnCl2                 3.096e-013  3.103e-013   -12.509   -12.508     0.001
   MnCl3-                8.424e-018  7.642e-018   -17.075   -17.117    -0.042
   Mn(OH)3-              1.426e-019  1.294e-019   -18.846   -18.888    -0.042
Mn(3)           2.226e-034
   Mn+3                  2.226e-034  9.266e-035   -33.652   -34.033    -0.381
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.518   -83.687    -0.169
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.891   -96.933    -0.042
Na              2.176e-004
   Na+                   2.170e-004  1.971e-004    -3.664    -3.705    -0.042
   NaHCO3                6.109e-007  6.122e-007    -6.214    -6.213     0.001
   NaCO3-                7.553e-009  6.852e-009    -8.122    -8.164    -0.042
   NaSO4-                7.189e-011  6.522e-011   -10.143   -10.186    -0.042
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.098   -74.097     0.001
S(-2)           2.083e-004
   H2S                   6.039e-005  6.051e-005    -4.219    -4.218     0.001
   HS-                   5.498e-005  4.988e-005    -4.260    -4.302    -0.042
   Fe(HS)2               4.506e-005  4.515e-005    -4.346    -4.345     0.001



   AsS(OH)(HS)-          3.197e-007  2.900e-007    -6.495    -6.538    -0.042
   Fe(HS)3-              2.703e-007  2.453e-007    -6.568    -6.610    -0.042
   S5-2                  1.259e-007  9.135e-008    -6.900    -7.039    -0.139
   S4-2                  7.459e-008  5.330e-008    -7.127    -7.273    -0.146
   S6-2                  6.429e-008  4.728e-008    -7.192    -7.325    -0.133
   S-2                   6.411e-011  4.342e-011   -10.193   -10.362    -0.169
   S3-2                  2.672e-011  1.878e-011   -10.573   -10.726    -0.153
   S2-2                  1.537e-012  1.066e-012   -11.813   -11.972    -0.159
   As3S4(HS)2-           8.208e-016  7.447e-016   -15.086   -15.128    -0.042
S(6)            1.215e-007
   SO4-2                 9.672e-008  6.603e-008    -7.014    -7.180    -0.166
   CaSO4                 2.333e-008  2.337e-008    -7.632    -7.631     0.001
   MgSO4                 8.550e-010  8.567e-010    -9.068    -9.067     0.001
   MnSO4                 2.557e-010  2.562e-010    -9.592    -9.591     0.001
   FeSO4                 2.386e-010  2.391e-010    -9.622    -9.621     0.001
   NaSO4-                7.189e-011  6.522e-011   -10.143   -10.186    -0.042
   BaSO4                 1.169e-011  1.172e-011   -10.932   -10.931     0.001
   KSO4-                 8.767e-012  7.954e-012   -11.057   -11.099    -0.042
   HSO4-                 9.818e-013  8.907e-013   -12.008   -12.050    -0.042
   CaHSO4+               2.094e-014  1.900e-014   -13.679   -13.721    -0.042
   FeHSO4+               2.403e-016  2.180e-016   -15.619   -15.661    -0.042
   FeSO4+                2.133e-025  1.935e-025   -24.671   -24.713    -0.042
   Fe(SO4)2-             3.081e-031  2.795e-031   -30.511   -30.554    -0.042
   FeHSO4+2              1.061e-031  7.188e-032   -30.974   -31.143    -0.169

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.57   -9.93   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.85  -18.23   -1.38  As2O3
Artinite        -10.13   -0.53    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.17  -44.94    8.23  As2O5
As2S3(am)        -6.81  -51.71  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -15.26  -65.37  -50.11  Ba3(AsO4)2
Barite           -3.66  -13.63   -9.97  BaSO4
Birnessite      -28.56   15.05   43.60  MnO2
Bixbyite        -26.31  -26.92   -0.61  Mn2O3
Brucite          -7.38    9.46   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.37  -54.27  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.52   -2.34   -2.86  CH4
Claudetite      -16.89  -18.23   -1.34  As2O3
CO2(g)           -1.30   -2.76   -1.47  CO2
Dolomite         -1.38  -18.47  -17.09  CaMg(CO3)2
Dolomite(d)      -1.93  -18.47  -16.54  CaMg(CO3)2
Epsomite         -9.30  -11.44   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.23   -4.27   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.14   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.42  -37.61  -45.03  Fe3S4
Gypsum           -5.35   -9.93   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.22   -4.22   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -27.88   33.15   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.47  -38.44  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.72  -30.48   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.26  -43.09   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.49  -42.70   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.36  -41.64   -5.28  NaFe3(SO4)2(OH)6



JarositeH       -39.40  -44.79   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.14   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.96   -9.99   -8.03  MgCO3
Magnetite         3.29    7.02    3.74  Fe3O4
Manganite       -13.29   12.05   25.34  MnOOH
Melanterite      -9.66  -11.87   -2.21  FeSO4:7H2O
Mirabilite      -13.48  -14.59   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.90  -89.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.30  -60.00  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.47  -12.76    2.71  MnCl2:4H2O
MnS(Green)       -5.91   -2.11    3.80  MnS
MnSO4           -14.51  -11.84    2.67  MnSO4
Nahcolite        -5.42   -5.96   -0.55  NaHCO3
Natron          -11.83  -13.14   -1.31  Na2CO3:10H2O
Nesquehonite     -4.37   -9.99   -5.62  MgCO3:3H2O
Nsutite         -27.52   15.05   42.56  MnO2
O2(g)           -71.20  -74.10   -2.89  O2
Orpiment         -5.41  -51.71  -46.30  As2S3
Portlandite     -11.84   10.96   22.80  Ca(OH)2
Pyrite           11.18   -7.30  -18.48  FeS2
Pyrochroite      -6.15    9.05   15.20  Mn(OH)2
Pyrolusite      -26.33   15.05   41.38  MnO2
Realgar          -3.33  -23.27  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.33  -44.58  -20.25  FeAsO4:2H2O
Siderite          0.47  -10.42  -10.89  FeCO3
Siderite(d)(3)    0.03  -10.42  -10.45  FeCO3
Sulfur           -3.06  -18.09  -15.03  S
Thenardite      -14.41  -14.59   -0.18  Na2SO4
Thermonatrite   -13.26  -13.14    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.62  -12.18   -8.56  BaCO3

Reaction step 50.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.57   15.03   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.738e-002 -2.617e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.050e-002 -9.895e-005
Manganite          -13.30   12.04   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.163e-004  4.163e-004



Siderite(d)(3)       0.04  -10.41  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.62  -12.19   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.654e-004  Surface charge, eq

Hfo_s         
 5.251e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.516e-006       0.670  3.516e-006      -5.454
Hfo_sOMn+        1.300e-006       0.248  1.300e-006      -5.886
Hfo_sOFe+        3.531e-007       0.067  3.532e-007      -6.452
Hfo_sOH2+        5.810e-008       0.011  5.811e-008      -7.236
Hfo_sOH          2.101e-008       0.004  2.101e-008      -7.677
Hfo_sOHBa+2      2.140e-009       0.000  2.140e-009      -8.669
Hfo_sO-          1.741e-010       0.000  1.741e-010      -9.759

Hfo           
 1.654e-004  Surface charge, eq

Hfo_w         
 2.100e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.448e-004       0.690  1.448e-004      -3.839
Hfo_wOH          5.237e-005       0.249  5.237e-005      -4.281
Hfo_wOFe+        8.214e-006       0.039  8.214e-006      -5.085
Hfo_wOMn+        2.575e-006       0.012  2.575e-006      -5.589
Hfo_wOCa+        9.351e-007       0.004  9.352e-007      -6.029
Hfo_wOMg+        5.124e-007       0.002  5.124e-007      -6.290
Hfo_wO-          4.339e-007       0.002  4.339e-007      -6.363
Hfo_wOFeOH       1.559e-007       0.001  1.559e-007      -6.807
Hfo_wH2AsO3      1.049e-008       0.000  1.049e-008      -7.979
Hfo_wSO4-        2.876e-011       0.000  2.876e-011     -10.541
Hfo_wOHSO4-2     2.074e-011       0.000  2.075e-011     -10.683
Hfo_wOBa+        8.229e-012       0.000  8.230e-012     -11.085
Hfo_wOHAsO4-3    1.854e-017       0.000  1.854e-017     -16.732
Hfo_wHAsO4-      3.175e-018       0.000  3.175e-018     -17.498
Hfo_wH2AsO4      2.841e-019       0.000  2.841e-019     -18.547

Mno           
-2.530e-031  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.213e-030       0.000  3.213e-030     -29.493
Mno_O3Ca         1.994e-031       0.000  1.994e-031     -30.700
Mno_O3-2         1.542e-031       0.000  1.542e-031     -30.812
Mno_O3HMn+       6.258e-032       0.000  6.259e-032     -31.204
Mno_O3H-         7.527e-033       0.000  7.528e-033     -32.123
Mno_O3HCa+       3.388e-033       0.000  3.388e-033     -32.470
Mno_O3Na-        3.219e-033       0.000  3.219e-033     -32.492
Mno_O3Mg         2.336e-033       0.000  2.336e-033     -32.632
Mno_O3Ba         8.257e-034       0.000  8.257e-034     -33.083
Mno_O3HMg+       2.688e-035       0.000  2.688e-035     -34.571
Mno_O3HBa+       2.510e-035       0.000  2.510e-035     -34.600
Mno_O3HNa        1.466e-035       0.000  1.467e-035     -34.834
Mno_O3H2         2.760e-037       0.000  2.760e-037     -36.559
Mno_O3H3+        2.708e-042       0.000  2.708e-042     -41.567
Mno_O3H3Cl       6.666e-045       0.000  6.666e-045     -44.176

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.205e-007  3.205e-007
Ba               5.437e-007  5.437e-007
C                1.277e-002  1.277e-002
Ca               2.767e-003  2.767e-003
Cl               9.873e-005  9.873e-005
Fe               9.119e-005  9.119e-005
K                1.893e-005  1.893e-005
Mg               8.435e-005  8.435e-005
Mn               4.797e-005  4.796e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.848      Charge balance
                                       pe  =  -3.852      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.888e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.485e-003
                       Total CO2 (mol/kg)  =  8.105e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.660e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.99
                               Iterations  =  26
                                  Total H  = 1.110330e+002
                                  Total O  = 5.552642e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.546e-007  1.418e-007    -6.811    -6.848    -0.038
   OH-                   7.783e-008  7.057e-008    -7.109    -7.151    -0.043
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.205e-007
   AsS(OH)(HS)-          3.197e-007  2.899e-007    -6.495    -6.538    -0.043
   H3AsO3                7.772e-010  7.788e-010    -9.109    -9.109     0.001
   H2AsO3-               4.287e-012  3.888e-012   -11.368   -11.410    -0.043
   As3S4(HS)2-           8.569e-016  7.770e-016   -15.067   -15.110    -0.043
   H4AsO3+               6.035e-017  5.472e-017   -16.219   -16.262    -0.043
   HAsO3-2               8.091e-020  5.469e-020   -19.092   -19.262    -0.170
   AsO3-3                1.857e-028  7.695e-029   -27.731   -28.114    -0.383
As(5)           2.206e-018
   H2AsO4-               1.334e-018  1.209e-018   -17.875   -17.917    -0.043
   HAsO4-2               8.727e-019  5.899e-019   -18.059   -18.229    -0.170
   H3AsO4                3.415e-023  3.422e-023   -22.467   -22.466     0.001
   AsO4-3                2.248e-023  9.313e-024   -22.648   -23.031    -0.383
Ba              5.437e-007
   Ba+2                  5.225e-007  3.532e-007    -6.282    -6.452    -0.170
   BaHCO3+               2.086e-008  1.892e-008    -7.681    -7.723    -0.043
   BaCO3                 3.365e-010  3.372e-010    -9.473    -9.472     0.001
   BaSO4                 1.135e-011  1.137e-011   -10.945   -10.944     0.001
   BaOH+                 9.304e-014  8.437e-014   -13.031   -13.074    -0.043
C(-4)           4.663e-003
   CH4                   4.663e-003  4.673e-003    -2.331    -2.330     0.001
C(4)            8.105e-003
   HCO3-                 6.143e-003  5.588e-003    -2.212    -2.253    -0.041
   CO2                   1.779e-003  1.782e-003    -2.750    -2.749     0.001
   CaHCO3+               1.409e-004  1.278e-004    -3.851    -3.894    -0.043
   FeHCO3+               1.309e-005  1.187e-005    -4.883    -4.926    -0.043
   MnHCO3+               1.211e-005  1.098e-005    -4.917    -4.959    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001



   MgHCO3+               3.983e-006  3.611e-006    -5.400    -5.442    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.699e-006  1.848e-006    -5.569    -5.733    -0.165
   FeCO3                 9.397e-007  9.416e-007    -6.027    -6.026     0.001
   NaHCO3                6.177e-007  6.189e-007    -6.209    -6.208     0.001
   MgCO3                 9.720e-008  9.740e-008    -7.012    -7.011     0.001
   BaHCO3+               2.086e-008  1.892e-008    -7.681    -7.723    -0.043
   NaCO3-                7.475e-009  6.777e-009    -8.126    -8.169    -0.043
   BaCO3                 3.365e-010  3.372e-010    -9.473    -9.472     0.001
Ca              2.767e-003
   Ca+2                  2.620e-003  1.793e-003    -2.582    -2.746    -0.165
   CaHCO3+               1.409e-004  1.278e-004    -3.851    -3.894    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.293e-008  2.298e-008    -7.640    -7.639     0.001
   CaOH+                 2.313e-009  2.097e-009    -8.636    -8.678    -0.043
   CaHSO4+               2.105e-014  1.909e-014   -13.677   -13.719    -0.043
Cl              9.873e-005
   Cl-                   9.872e-005  8.938e-005    -4.006    -4.049    -0.043
   MnCl+                 8.853e-009  8.027e-009    -8.053    -8.095    -0.043
   FeCl+                 2.890e-009  2.621e-009    -8.539    -8.582    -0.043
   MnCl2                 3.125e-013  3.132e-013   -12.505   -12.504     0.001
   MnCl3-                8.502e-018  7.709e-018   -17.070   -17.113    -0.043
   FeCl+2                1.140e-024  7.703e-025   -23.943   -24.113    -0.170
   FeCl2+                3.391e-028  3.075e-028   -27.470   -27.512    -0.043
   FeCl3                 2.743e-033  2.748e-033   -32.562   -32.561     0.001
Fe(2)           9.119e-005
   Fe(HS)2               4.541e-005  4.550e-005    -4.343    -4.342     0.001
   Fe+2                  3.143e-005  2.124e-005    -4.503    -4.673    -0.170
   FeHCO3+               1.309e-005  1.187e-005    -4.883    -4.926    -0.043
   FeCO3                 9.397e-007  9.416e-007    -6.027    -6.026     0.001
   Fe(HS)3-              2.679e-007  2.429e-007    -6.572    -6.615    -0.043
   FeOH+                 5.222e-008  4.735e-008    -7.282    -7.325    -0.043
   FeCl+                 2.890e-009  2.621e-009    -8.539    -8.582    -0.043
   FeSO4                 2.422e-010  2.427e-010    -9.616    -9.615     0.001
   Fe(OH)2               2.835e-012  2.841e-012   -11.547   -11.546     0.001
   Fe(OH)3-              8.207e-016  7.442e-016   -15.086   -15.128    -0.043
   FeHSO4+               2.495e-016  2.262e-016   -15.603   -15.645    -0.043
Fe(3)           6.113e-014
   Fe(OH)2+              3.344e-014  3.032e-014   -13.476   -13.518    -0.043
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.952e-016  1.770e-016   -15.709   -15.752    -0.043
   FeOH+2                1.922e-017  1.299e-017   -16.716   -16.886    -0.170
   Fe+3                  6.888e-022  2.854e-022   -21.162   -21.545    -0.383
   FeCl+2                1.140e-024  7.703e-025   -23.943   -24.113    -0.170
   FeSO4+                2.217e-025  2.010e-025   -24.654   -24.697    -0.043
   FeCl2+                3.391e-028  3.075e-028   -27.470   -27.512    -0.043
   Fe(SO4)2-             3.116e-031  2.825e-031   -30.506   -30.549    -0.043
   FeHSO4+2              1.129e-031  7.634e-032   -30.947   -31.117    -0.170
   Fe2(OH)2+4            2.175e-032  4.541e-033   -31.663   -32.343    -0.680
   FeCl3                 2.743e-033  2.748e-033   -32.562   -32.561     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.478   -43.541    -1.063
H(0)            1.436e-009
   H2                    7.180e-010  7.195e-010    -9.144    -9.143     0.001
K               1.893e-005
   K+                    1.893e-005  1.714e-005    -4.723    -4.766    -0.043
   KSO4-                 8.530e-012  7.735e-012   -11.069   -11.112    -0.043
Mg              8.435e-005
   Mg+2                  8.027e-005  5.524e-005    -4.095    -4.258    -0.162
   MgHCO3+               3.983e-006  3.611e-006    -5.400    -5.442    -0.043
   MgCO3                 9.720e-008  9.740e-008    -7.012    -7.011     0.001
   MgOH+                 1.559e-009  1.414e-009    -8.807    -8.850    -0.043
   MgSO4                 8.301e-010  8.318e-010    -9.081    -9.080     0.001
Mn(2)           4.797e-005
   Mn+2                  3.261e-005  2.205e-005    -4.487    -4.657    -0.170
   MnHCO3+               1.211e-005  1.098e-005    -4.917    -4.959    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.853e-009  8.027e-009    -8.053    -8.095    -0.043



   MnOH+                 4.406e-009  3.995e-009    -8.356    -8.399    -0.043
   MnSO4                 2.513e-010  2.519e-010    -9.600    -9.599     0.001
   MnCl2                 3.125e-013  3.132e-013   -12.505   -12.504     0.001
   MnCl3-                8.502e-018  7.709e-018   -17.070   -17.113    -0.043
   Mn(OH)3-              1.350e-019  1.224e-019   -18.870   -18.912    -0.043
Mn(3)           2.313e-034
   Mn+3                  2.313e-034  9.584e-035   -33.636   -34.018    -0.383
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.548   -83.718    -0.170
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.911   -96.954    -0.043
Na              2.176e-004
   Na+                   2.170e-004  1.970e-004    -3.664    -3.706    -0.042
   NaHCO3                6.177e-007  6.189e-007    -6.209    -6.208     0.001
   NaCO3-                7.475e-009  6.777e-009    -8.126    -8.169    -0.043
   NaSO4-                6.994e-011  6.342e-011   -10.155   -10.198    -0.043
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.095   -74.094     0.001
S(-2)           2.083e-004
   H2S                   6.066e-005  6.079e-005    -4.217    -4.216     0.001
   HS-                   5.407e-005  4.903e-005    -4.267    -4.310    -0.043
   Fe(HS)2               4.541e-005  4.550e-005    -4.343    -4.342     0.001
   AsS(OH)(HS)-          3.197e-007  2.899e-007    -6.495    -6.538    -0.043
   Fe(HS)3-              2.679e-007  2.429e-007    -6.572    -6.615    -0.043
   S5-2                  1.213e-007  8.784e-008    -6.916    -7.056    -0.140
   S4-2                  7.184e-008  5.125e-008    -7.144    -7.290    -0.147
   S6-2                  6.190e-008  4.547e-008    -7.208    -7.342    -0.134
   S-2                   6.177e-011  4.175e-011   -10.209   -10.379    -0.170
   S3-2                  2.574e-011  1.806e-011   -10.589   -10.743    -0.154
   S2-2                  1.481e-012  1.025e-012   -11.829   -11.989    -0.160
   As3S4(HS)2-           8.569e-016  7.770e-016   -15.067   -15.110    -0.043
S(6)            1.186e-007
   SO4-2                 9.430e-008  6.424e-008    -7.026    -7.192    -0.167
   CaSO4                 2.293e-008  2.298e-008    -7.640    -7.639     0.001
   MgSO4                 8.301e-010  8.318e-010    -9.081    -9.080     0.001
   MnSO4                 2.513e-010  2.519e-010    -9.600    -9.599     0.001
   FeSO4                 2.422e-010  2.427e-010    -9.616    -9.615     0.001
   NaSO4-                6.994e-011  6.342e-011   -10.155   -10.198    -0.043
   BaSO4                 1.135e-011  1.137e-011   -10.945   -10.944     0.001
   KSO4-                 8.530e-012  7.735e-012   -11.069   -11.112    -0.043
   HSO4-                 9.769e-013  8.858e-013   -12.010   -12.053    -0.043
   CaHSO4+               2.105e-014  1.909e-014   -13.677   -13.719    -0.043
   FeHSO4+               2.495e-016  2.262e-016   -15.603   -15.645    -0.043
   FeSO4+                2.217e-025  2.010e-025   -24.654   -24.697    -0.043
   Fe(SO4)2-             3.116e-031  2.825e-031   -30.506   -30.549    -0.043
   FeHSO4+2              1.129e-031  7.634e-032   -30.947   -31.117    -0.170

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.58   -9.94   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.84  -18.22   -1.38  As2O3
Artinite        -10.15   -0.55    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.16  -44.93    8.23  As2O5
As2S3(am)        -6.79  -51.69  -44.90  As2S3
As_native        -5.57  -18.10  -12.53  As
Ba3(AsO4)2      -15.31  -65.42  -50.11  Ba3(AsO4)2
Barite           -3.67  -13.64   -9.97  BaSO4
Birnessite      -28.57   15.03   43.60  MnO2
Bixbyite        -26.34  -26.95   -0.61  Mn2O3
Brucite          -7.40    9.44   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.40  -54.30  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.53   -2.33   -2.86  CH4
Claudetite      -16.88  -18.22   -1.34  As2O3



CO2(g)           -1.28   -2.75   -1.47  CO2
Dolomite         -1.38  -18.47  -17.09  CaMg(CO3)2
Dolomite(d)      -1.93  -18.47  -16.54  CaMg(CO3)2
Epsomite         -9.31  -11.45   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.23   -4.27   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.43  -37.61  -45.03  Fe3S4
Gypsum           -5.36   -9.94   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.22   -4.22   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -27.92   33.11   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.49  -38.45  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.76  -30.53   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.25  -43.08   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.49  -42.70   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.35  -41.63   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.39  -44.78   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.51   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.96   -9.99   -8.03  MgCO3
Magnetite         3.29    7.02    3.74  Fe3O4
Manganite       -13.30   12.04   25.34  MnOOH
Melanterite      -9.66  -11.87   -2.21  FeSO4:7H2O
Mirabilite      -13.49  -14.60   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.90  -89.61   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.33  -60.03  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.46  -12.75    2.71  MnCl2:4H2O
MnS(Green)       -5.92   -2.12    3.80  MnS
MnSO4           -14.52  -11.85    2.67  MnSO4
Nahcolite        -5.41   -5.96   -0.55  NaHCO3
Natron          -11.83  -13.15   -1.31  Na2CO3:10H2O
Nesquehonite     -4.37   -9.99   -5.62  MgCO3:3H2O
Nsutite         -27.53   15.03   42.56  MnO2
O2(g)           -71.20  -74.09   -2.89  O2
Orpiment         -5.39  -51.69  -46.30  As2S3
Portlandite     -11.85   10.95   22.80  Ca(OH)2
Pyrite           11.18   -7.30  -18.48  FeS2
Pyrochroite      -6.16    9.04   15.20  Mn(OH)2
Pyrolusite      -26.35   15.03   41.38  MnO2
Realgar          -3.32  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.33  -44.58  -20.25  FeAsO4:2H2O
Siderite          0.48  -10.41  -10.89  FeCO3
Siderite(d)(3)    0.04  -10.41  -10.45  FeCO3
Sulfur           -3.06  -18.08  -15.03  S
Thenardite      -14.42  -14.60   -0.18  Na2SO4
Thermonatrite   -13.27  -13.14    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.62  -12.19   -8.56  BaCO3

Reaction step 51.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.020e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.58   15.02   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.735e-002 -2.651e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.050e-002 -1.015e-004
Manganite          -13.32   12.02   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.157e-004  4.157e-004
Siderite(d)(3)       0.06  -10.39  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.63  -12.19   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.662e-004  Surface charge, eq

Hfo_s         
 5.249e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.530e-006       0.673  3.531e-006      -5.452
Hfo_sOMn+        1.278e-006       0.244  1.278e-006      -5.893
Hfo_sOFe+        3.582e-007       0.068  3.582e-007      -6.446
Hfo_sOH2+        5.901e-008       0.011  5.902e-008      -7.229
Hfo_sOH          2.089e-008       0.004  2.089e-008      -7.680
Hfo_sOHBa+2      2.123e-009       0.000  2.123e-009      -8.673
Hfo_sO-          1.694e-010       0.000  1.694e-010      -9.771

Hfo           
 1.662e-004  Surface charge, eq

Hfo_w         
 2.100e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.457e-004       0.694  1.457e-004      -3.837
Hfo_wOH          5.157e-005       0.246  5.157e-005      -4.288
Hfo_wOFe+        8.250e-006       0.039  8.251e-006      -5.084
Hfo_wOMn+        2.507e-006       0.012  2.507e-006      -5.601
Hfo_wOCa+        9.104e-007       0.004  9.105e-007      -6.041
Hfo_wOMg+        4.928e-007       0.002  4.928e-007      -6.307
Hfo_wO-          4.182e-007       0.002  4.182e-007      -6.379
Hfo_wOFeOH       1.532e-007       0.001  1.532e-007      -6.815
Hfo_wH2AsO3      1.045e-008       0.000  1.045e-008      -7.981
Hfo_wSO4-        2.816e-011       0.000  2.816e-011     -10.550
Hfo_wOHSO4-2     1.988e-011       0.000  1.989e-011     -10.701
Hfo_wOBa+        7.913e-012       0.000  7.914e-012     -11.102
Hfo_wOHAsO4-3    1.738e-017       0.000  1.738e-017     -16.760
Hfo_wHAsO4-      3.106e-018       0.000  3.106e-018     -17.508
Hfo_wH2AsO4      2.839e-019       0.000  2.840e-019     -18.547

Mno           
-2.033e-026  Surface charge, eq



Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.628e-025       0.000  2.628e-025     -24.580
Mno_O3Ca         1.630e-026       0.000  1.630e-026     -25.788
Mno_O3-2         1.248e-026       0.000  1.248e-026     -25.904
Mno_O3HMn+       5.228e-027       0.000  5.229e-027     -26.282
Mno_O3H-         6.225e-028       0.000  6.226e-028     -27.206
Mno_O3HCa+       2.830e-028       0.000  2.831e-028     -27.548
Mno_O3Na-        2.605e-028       0.000  2.605e-028     -27.584
Mno_O3Mg         1.887e-028       0.000  1.887e-028     -27.724
Mno_O3Ba         6.669e-029       0.000  6.669e-029     -28.176
Mno_O3HMg+       2.219e-030       0.000  2.219e-030     -29.654
Mno_O3HBa+       2.071e-030       0.000  2.071e-030     -29.684
Mno_O3HNa        1.212e-030       0.000  1.212e-030     -29.916
Mno_O3H2         2.332e-032       0.000  2.332e-032     -31.632
Mno_O3H3+        2.337e-037       0.000  2.337e-037     -36.631
Mno_O3H3Cl       5.750e-040       0.000  5.750e-040     -39.240

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.205e-007  3.205e-007
Ba               5.437e-007  5.437e-007
C                1.300e-002  1.300e-002
Ca               2.801e-003  2.801e-003
Cl               9.873e-005  9.873e-005
Fe               9.365e-005  9.365e-005
K                1.893e-005  1.893e-005
Mg               8.437e-005  8.437e-005
Mn               4.863e-005  4.863e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.839      Charge balance
                                       pe  =  -3.842      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  8.992e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.562e-003
                       Total CO2 (mol/kg)  =  8.240e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.668e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.96
                               Iterations  =  32
                                  Total H  = 1.110334e+002
                                  Total O  = 5.552673e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.580e-007  1.449e-007    -6.801    -6.839    -0.038
   OH-                   7.622e-008  6.908e-008    -7.118    -7.161    -0.043
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.205e-007
   AsS(OH)(HS)-          3.197e-007  2.897e-007    -6.495    -6.538    -0.043
   H3AsO3                7.866e-010  7.882e-010    -9.104    -9.103     0.001
   H2AsO3-               4.250e-012  3.852e-012   -11.372   -11.414    -0.043
   As3S4(HS)2-           8.936e-016  8.098e-016   -15.049   -15.092    -0.043
   H4AsO3+               6.243e-017  5.658e-017   -16.205   -16.247    -0.043



   HAsO3-2               7.864e-020  5.305e-020   -19.104   -19.275    -0.171
   AsO3-3                1.771e-028  7.306e-029   -27.752   -28.136    -0.385
As(5)           2.177e-018
   H2AsO4-               1.326e-018  1.202e-018   -17.877   -17.920    -0.043
   HAsO4-2               8.506e-019  5.738e-019   -18.070   -18.241    -0.171
   H3AsO4                3.466e-023  3.473e-023   -22.460   -22.459     0.001
   AsO4-3                2.150e-023  8.867e-024   -22.668   -23.052    -0.385
Ba              5.437e-007
   Ba+2                  5.223e-007  3.524e-007    -6.282    -6.453    -0.171
   BaHCO3+               2.106e-008  1.909e-008    -7.677    -7.719    -0.043
   BaCO3                 3.323e-010  3.330e-010    -9.478    -9.478     0.001
   BaSO4                 1.102e-011  1.104e-011   -10.958   -10.957     0.001
   BaOH+                 9.091e-014  8.239e-014   -13.041   -13.084    -0.043
C(-4)           4.763e-003
   CH4                   4.763e-003  4.773e-003    -2.322    -2.321     0.001
C(4)            8.240e-003
   HCO3-                 6.216e-003  5.651e-003    -2.207    -2.248    -0.041
   CO2                   1.837e-003  1.841e-003    -2.736    -2.735     0.001
   CaHCO3+               1.440e-004  1.305e-004    -3.842    -3.884    -0.043
   FeHCO3+               1.380e-005  1.251e-005    -4.860    -4.903    -0.043
   MnHCO3+               1.238e-005  1.122e-005    -4.907    -4.950    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.022e-006  3.645e-006    -5.396    -5.438    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.677e-006  1.829e-006    -5.572    -5.738    -0.165
   FeCO3                 9.694e-007  9.714e-007    -6.013    -6.013     0.001
   NaHCO3                6.243e-007  6.256e-007    -6.205    -6.204     0.001
   MgCO3                 9.602e-008  9.622e-008    -7.018    -7.017     0.001
   BaHCO3+               2.106e-008  1.909e-008    -7.677    -7.719    -0.043
   NaCO3-                7.400e-009  6.706e-009    -8.131    -8.174    -0.043
   BaCO3                 3.323e-010  3.330e-010    -9.478    -9.478     0.001
Ca              2.801e-003
   Ca+2                  2.652e-003  1.811e-003    -2.576    -2.742    -0.166
   CaHCO3+               1.440e-004  1.305e-004    -3.842    -3.884    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.255e-008  2.260e-008    -7.647    -7.646     0.001
   CaOH+                 2.288e-009  2.074e-009    -8.640    -8.683    -0.043
   CaHSO4+               2.116e-014  1.918e-014   -13.674   -13.717    -0.043
Cl              9.873e-005
   Cl-                   9.872e-005  8.933e-005    -4.006    -4.049    -0.043
   MnCl+                 8.942e-009  8.104e-009    -8.049    -8.091    -0.043
   FeCl+                 3.012e-009  2.730e-009    -8.521    -8.564    -0.043
   MnCl2                 3.154e-013  3.160e-013   -12.501   -12.500     0.001
   MnCl3-                8.579e-018  7.775e-018   -17.067   -17.109    -0.043
   FeCl+2                1.217e-024  8.207e-025   -23.915   -24.086    -0.171
   FeCl2+                3.614e-028  3.275e-028   -27.442   -27.485    -0.043
   FeCl3                 2.919e-033  2.925e-033   -32.535   -32.534     0.001
Fe(2)           9.365e-005
   Fe(HS)2               4.575e-005  4.584e-005    -4.340    -4.339     0.001
   Fe+2                  3.281e-005  2.214e-005    -4.484    -4.655    -0.171
   FeHCO3+               1.380e-005  1.251e-005    -4.860    -4.903    -0.043
   FeCO3                 9.694e-007  9.714e-007    -6.013    -6.013     0.001
   Fe(HS)3-              2.655e-007  2.406e-007    -6.576    -6.619    -0.043
   FeOH+                 5.330e-008  4.831e-008    -7.273    -7.316    -0.043
   FeCl+                 3.012e-009  2.730e-009    -8.521    -8.564    -0.043
   FeSO4                 2.457e-010  2.462e-010    -9.610    -9.609     0.001
   Fe(OH)2               2.831e-012  2.837e-012   -11.548   -11.547     0.001
   Fe(OH)3-              8.026e-016  7.274e-016   -15.095   -15.138    -0.043
   FeHSO4+               2.587e-016  2.344e-016   -15.587   -15.630    -0.043
Fe(3)           6.187e-014
   Fe(OH)2+              3.418e-014  3.097e-014   -13.466   -13.509    -0.043
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.912e-016  1.733e-016   -15.718   -15.761    -0.043
   FeOH+2                2.009e-017  1.356e-017   -16.697   -16.868    -0.171
   Fe+3                  7.377e-022  3.042e-022   -21.132   -21.517    -0.385
   FeCl+2                1.217e-024  8.207e-025   -23.915   -24.086    -0.171
   FeSO4+                2.302e-025  2.086e-025   -24.638   -24.681    -0.043



   FeCl2+                3.614e-028  3.275e-028   -27.442   -27.485    -0.043
   Fe(SO4)2-             3.150e-031  2.855e-031   -30.502   -30.544    -0.043
   FeHSO4+2              1.200e-031  8.094e-032   -30.921   -31.092    -0.171
   Fe2(OH)2+4            2.388e-032  4.945e-033   -31.622   -32.306    -0.684
   FeCl3                 2.919e-033  2.925e-033   -32.535   -32.534     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.426   -43.495    -1.068
H(0)            1.432e-009
   H2                    7.159e-010  7.174e-010    -9.145    -9.144     0.001
K               1.893e-005
   K+                    1.893e-005  1.713e-005    -4.723    -4.766    -0.043
   KSO4-                 8.304e-012  7.526e-012   -11.081   -11.123    -0.043
Mg              8.437e-005
   Mg+2                  8.025e-005  5.512e-005    -4.096    -4.259    -0.163
   MgHCO3+               4.022e-006  3.645e-006    -5.396    -5.438    -0.043
   MgCO3                 9.602e-008  9.622e-008    -7.018    -7.017     0.001
   MgOH+                 1.524e-009  1.381e-009    -8.817    -8.860    -0.043
   MgSO4                 8.065e-010  8.081e-010    -9.093    -9.093     0.001
Mn(2)           4.863e-005
   Mn+2                  3.301e-005  2.227e-005    -4.481    -4.652    -0.171
   MnHCO3+               1.238e-005  1.122e-005    -4.907    -4.950    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 8.942e-009  8.104e-009    -8.049    -8.091    -0.043
   MnOH+                 4.358e-009  3.950e-009    -8.361    -8.403    -0.043
   MnSO4                 2.472e-010  2.477e-010    -9.607    -9.606     0.001
   MnCl2                 3.154e-013  3.160e-013   -12.501   -12.500     0.001
   MnCl3-                8.579e-018  7.775e-018   -17.067   -17.109    -0.043
   Mn(OH)3-              1.280e-019  1.160e-019   -18.893   -18.936    -0.043
Mn(3)           2.401e-034
   Mn+3                  2.401e-034  9.904e-035   -33.620   -34.004    -0.385
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.577   -83.748    -0.171
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.931   -96.974    -0.043
Na              2.176e-004
   Na+                   2.170e-004  1.969e-004    -3.664    -3.706    -0.042
   NaHCO3                6.243e-007  6.256e-007    -6.205    -6.204     0.001
   NaCO3-                7.400e-009  6.706e-009    -8.131    -8.174    -0.043
   NaSO4-                6.809e-011  6.171e-011   -10.167   -10.210    -0.043
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.093   -74.092     0.001
S(-2)           2.083e-004
   H2S                   6.093e-005  6.106e-005    -4.215    -4.214     0.001
   HS-                   5.319e-005  4.820e-005    -4.274    -4.317    -0.043
   Fe(HS)2               4.575e-005  4.584e-005    -4.340    -4.339     0.001
   AsS(OH)(HS)-          3.197e-007  2.897e-007    -6.495    -6.538    -0.043
   Fe(HS)3-              2.655e-007  2.406e-007    -6.576    -6.619    -0.043
   S5-2                  1.169e-007  8.454e-008    -6.932    -7.073    -0.141
   S4-2                  6.925e-008  4.933e-008    -7.160    -7.307    -0.147
   S6-2                  5.965e-008  4.376e-008    -7.224    -7.359    -0.135
   S-2                   5.957e-011  4.019e-011   -10.225   -10.396    -0.171
   S3-2                  2.482e-011  1.738e-011   -10.605   -10.760    -0.155
   S2-2                  1.428e-012  9.865e-013   -11.845   -12.006    -0.161
   As3S4(HS)2-           8.936e-016  8.098e-016   -15.049   -15.092    -0.043
S(6)            1.159e-007
   SO4-2                 9.198e-008  6.254e-008    -7.036    -7.204    -0.168
   CaSO4                 2.255e-008  2.260e-008    -7.647    -7.646     0.001
   MgSO4                 8.065e-010  8.081e-010    -9.093    -9.093     0.001
   MnSO4                 2.472e-010  2.477e-010    -9.607    -9.606     0.001
   FeSO4                 2.457e-010  2.462e-010    -9.610    -9.609     0.001
   NaSO4-                6.809e-011  6.171e-011   -10.167   -10.210    -0.043
   BaSO4                 1.102e-011  1.104e-011   -10.958   -10.957     0.001
   KSO4-                 8.304e-012  7.526e-012   -11.081   -11.123    -0.043
   HSO4-                 9.720e-013  8.809e-013   -12.012   -12.055    -0.043
   CaHSO4+               2.116e-014  1.918e-014   -13.674   -13.717    -0.043
   FeHSO4+               2.587e-016  2.344e-016   -15.587   -15.630    -0.043
   FeSO4+                2.302e-025  2.086e-025   -24.638   -24.681    -0.043
   Fe(SO4)2-             3.150e-031  2.855e-031   -30.502   -30.544    -0.043



   FeHSO4+2              1.200e-031  8.094e-032   -30.921   -31.092    -0.171

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.59   -9.95   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.83  -18.21   -1.38  As2O3
Artinite        -10.18   -0.58    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.15  -44.92    8.23  As2O5
As2S3(am)        -6.77  -51.67  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -15.35  -65.46  -50.11  Ba3(AsO4)2
Barite           -3.69  -13.66   -9.97  BaSO4
Birnessite      -28.58   15.02   43.60  MnO2
Bixbyite        -26.36  -26.97   -0.61  Mn2O3
Brucite          -7.42    9.42   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.43  -54.33  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.54   -2.32   -2.86  CH4
Claudetite      -16.87  -18.21   -1.34  As2O3
CO2(g)           -1.27   -2.73   -1.47  CO2
Dolomite         -1.39  -18.48  -17.09  CaMg(CO3)2
Dolomite(d)      -1.94  -18.48  -16.54  CaMg(CO3)2
Epsomite         -9.32  -11.46   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.23   -4.27   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.43  -37.60  -45.03  Fe3S4
Gypsum           -5.37   -9.95   -4.58  CaSO4:2H2O
H2(g)            -5.99   -9.14   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.22   -4.21   -1.00  H2S
Halite           -9.34   -7.75    1.58  NaCl
Hausmannite     -27.96   33.07   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.50  -38.47  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.80  -30.57   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.24  -43.07   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.48  -42.69   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.35  -41.63   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.37  -44.76   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.97  -10.00   -8.03  MgCO3
Magnetite         3.29    7.02    3.74  Fe3O4
Manganite       -13.32   12.02   25.34  MnOOH
Melanterite      -9.65  -11.86   -2.21  FeSO4:7H2O
Mirabilite      -13.50  -14.62   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.91  -89.62   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.36  -60.06  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.46  -12.75    2.71  MnCl2:4H2O
MnS(Green)       -5.93   -2.13    3.80  MnS
MnSO4           -14.53  -11.86    2.67  MnSO4
Nahcolite        -5.41   -5.95   -0.55  NaHCO3
Natron          -11.84  -13.15   -1.31  Na2CO3:10H2O
Nesquehonite     -4.38  -10.00   -5.62  MgCO3:3H2O
Nsutite         -27.54   15.02   42.56  MnO2
O2(g)           -71.20  -74.09   -2.89  O2
Orpiment         -5.37  -51.67  -46.30  As2S3
Portlandite     -11.86   10.94   22.80  Ca(OH)2
Pyrite           11.18   -7.29  -18.48  FeS2
Pyrochroite      -6.17    9.03   15.20  Mn(OH)2
Pyrolusite      -26.36   15.02   41.38  MnO2



Realgar          -3.31  -23.26  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.32  -44.57  -20.25  FeAsO4:2H2O
Siderite          0.50  -10.39  -10.89  FeCO3
Siderite(d)(3)    0.06  -10.39  -10.45  FeCO3
Sulfur           -3.05  -18.08  -15.03  S
Thenardite      -14.44  -14.62   -0.18  Na2SO4
Thermonatrite   -13.27  -13.15    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.63  -12.19   -8.56  BaCO3

Reaction step 52.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.040e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.59   15.01   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.731e-002 -2.685e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.050e-002 -1.040e-004
Manganite          -13.33   12.01   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.152e-004  4.152e-004
Siderite(d)(3)       0.07  -10.38  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.63  -12.20   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.669e-004  Surface charge, eq

Hfo_s         
 5.248e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.545e-006       0.675  3.545e-006      -5.450
Hfo_sOMn+        1.257e-006       0.240  1.257e-006      -5.901
Hfo_sOFe+        3.631e-007       0.069  3.631e-007      -6.440
Hfo_sOH2+        5.991e-008       0.011  5.991e-008      -7.223
Hfo_sOH          2.077e-008       0.004  2.077e-008      -7.683
Hfo_sOHBa+2      2.106e-009       0.000  2.106e-009      -8.677
Hfo_sO-          1.650e-010       0.000  1.650e-010      -9.783

Hfo           
 1.669e-004  Surface charge, eq

Hfo_w         



 2.099e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.465e-004       0.698  1.465e-004      -3.834
Hfo_wOH          5.079e-005       0.242  5.079e-005      -4.294
Hfo_wOFe+        8.285e-006       0.039  8.286e-006      -5.082
Hfo_wOMn+        2.442e-006       0.012  2.442e-006      -5.612
Hfo_wOCa+        8.869e-007       0.004  8.869e-007      -6.052
Hfo_wOMg+        4.744e-007       0.002  4.744e-007      -6.324
Hfo_wO-          4.034e-007       0.002  4.034e-007      -6.394
Hfo_wOFeOH       1.507e-007       0.001  1.507e-007      -6.822
Hfo_wH2AsO3      1.042e-008       0.000  1.042e-008      -7.982
Hfo_wSO4-        2.758e-011       0.000  2.758e-011     -10.559
Hfo_wOHSO4-2     1.908e-011       0.000  1.908e-011     -10.719
Hfo_wOBa+        7.616e-012       0.000  7.616e-012     -11.118
Hfo_wOHAsO4-3    1.632e-017       0.000  1.632e-017     -16.787
Hfo_wHAsO4-      3.041e-018       0.000  3.041e-018     -17.517
Hfo_wH2AsO4      2.838e-019       0.000  2.838e-019     -18.547

Mno           
-8.298e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.092e-028       0.000  1.092e-028     -27.962
Mno_O3Ca         6.773e-030       0.000  6.773e-030     -29.169
Mno_O3-2         5.134e-030       0.000  5.135e-030     -29.290
Mno_O3HMn+       2.218e-030       0.000  2.218e-030     -29.654
Mno_O3H-         2.615e-031       0.000  2.615e-031     -30.583
Mno_O3HCa+       1.201e-031       0.000  1.201e-031     -30.921
Mno_O3Na-        1.071e-031       0.000  1.071e-031     -30.970
Mno_O3Mg         7.748e-032       0.000  7.748e-032     -31.111
Mno_O3Ba         2.737e-032       0.000  2.737e-032     -31.563
Mno_O3HMg+       9.300e-034       0.000  9.300e-034     -33.031
Mno_O3HBa+       8.678e-034       0.000  8.678e-034     -33.062
Mno_O3HNa        5.089e-034       0.000  5.089e-034     -33.293
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.023e-040       0.000  1.023e-040     -39.990
Mno_O3H3Cl       2.516e-043       0.000  2.517e-043     -42.599

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.205e-007  3.205e-007
Ba               5.438e-007  5.437e-007
C                1.324e-002  1.324e-002
Ca               2.836e-003  2.836e-003
Cl               9.873e-005  9.873e-005
Fe               9.615e-005  9.615e-005
K                1.893e-005  1.893e-005
Mg               8.439e-005  8.439e-005
Mn               4.929e-005  4.929e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.830      Charge balance
                                       pe  =  -3.832      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.096e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.637e-003



                       Total CO2 (mol/kg)  =  8.376e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.676e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.94
                               Iterations  =  29
                                  Total H  = 1.110338e+002
                                  Total O  = 5.552704e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.614e-007  1.479e-007    -6.792    -6.830    -0.038
   OH-                   7.469e-008  6.766e-008    -7.127    -7.170    -0.043
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.205e-007
   AsS(OH)(HS)-          3.197e-007  2.896e-007    -6.495    -6.538    -0.043
   H3AsO3                7.960e-010  7.977e-010    -9.099    -9.098     0.001
   H2AsO3-               4.215e-012  3.818e-012   -11.375   -11.418    -0.043
   As3S4(HS)2-           9.309e-016  8.432e-016   -15.031   -15.074    -0.043
   H4AsO3+               6.454e-017  5.846e-017   -16.190   -16.233    -0.043
   HAsO3-2               7.649e-020  5.150e-020   -19.116   -19.288    -0.172
   AsO3-3                1.692e-028  6.947e-029   -27.772   -28.158    -0.387
As(5)           2.148e-018
   H2AsO4-               1.318e-018  1.194e-018   -17.880   -17.923    -0.043
   HAsO4-2               8.297e-019  5.586e-019   -18.081   -18.253    -0.172
   H3AsO4                3.517e-023  3.525e-023   -22.454   -22.453     0.001
   AsO4-3                2.059e-023  8.454e-024   -22.686   -23.073    -0.387
Ba              5.438e-007
   Ba+2                  5.222e-007  3.516e-007    -6.282    -6.454    -0.172
   BaHCO3+               2.126e-008  1.925e-008    -7.673    -7.715    -0.043
   BaCO3                 3.283e-010  3.290e-010    -9.484    -9.483     0.001
   BaSO4                 1.071e-011  1.073e-011   -10.970   -10.969     0.001
   BaOH+                 8.888e-014  8.051e-014   -13.051   -13.094    -0.043
C(-4)           4.862e-003
   CH4                   4.862e-003  4.873e-003    -2.313    -2.312     0.001
C(4)            8.376e-003
   HCO3-                 6.287e-003  5.714e-003    -2.202    -2.243    -0.042
   CO2                   1.897e-003  1.901e-003    -2.722    -2.721     0.001
   CaHCO3+               1.471e-004  1.333e-004    -3.832    -3.875    -0.043
   FeHCO3+               1.454e-005  1.317e-005    -4.838    -4.881    -0.043
   MnHCO3+               1.264e-005  1.145e-005    -4.898    -4.941    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.060e-006  3.678e-006    -5.391    -5.434    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.656e-006  1.811e-006    -5.576    -5.742    -0.166
   FeCO3                 9.993e-007  1.001e-006    -6.000    -5.999     0.001
   NaHCO3                6.309e-007  6.322e-007    -6.200    -6.199     0.001
   MgCO3                 9.489e-008  9.509e-008    -7.023    -7.022     0.001
   BaHCO3+               2.126e-008  1.925e-008    -7.673    -7.715    -0.043
   NaCO3-                7.327e-009  6.637e-009    -8.135    -8.178    -0.043
   BaCO3                 3.283e-010  3.290e-010    -9.484    -9.483     0.001
Ca              2.836e-003
   Ca+2                  2.683e-003  1.829e-003    -2.571    -2.738    -0.166
   CaHCO3+               1.471e-004  1.333e-004    -3.832    -3.875    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.218e-008  2.223e-008    -7.654    -7.653     0.001
   CaOH+                 2.264e-009  2.051e-009    -8.645    -8.688    -0.043
   CaHSO4+               2.126e-014  1.926e-014   -13.672   -13.715    -0.043
Cl              9.873e-005
   Cl-                   9.872e-005  8.928e-005    -4.006    -4.049    -0.044
   MnCl+                 9.030e-009  8.180e-009    -8.044    -8.087    -0.043
   FeCl+                 3.135e-009  2.840e-009    -8.504    -8.547    -0.043
   MnCl2                 3.181e-013  3.188e-013   -12.497   -12.496     0.001
   MnCl3-                8.654e-018  7.839e-018   -17.063   -17.106    -0.043
   FeCl+2                1.297e-024  8.731e-025   -23.887   -24.059    -0.172



   FeCl2+                3.844e-028  3.482e-028   -27.415   -27.458    -0.043
   FeCl3                 3.103e-033  3.109e-033   -32.508   -32.507     0.001
Fe(2)           9.615e-005
   Fe(HS)2               4.607e-005  4.616e-005    -4.337    -4.336     0.001
   Fe+2                  3.423e-005  2.305e-005    -4.466    -4.637    -0.172
   FeHCO3+               1.454e-005  1.317e-005    -4.838    -4.881    -0.043
   FeCO3                 9.993e-007  1.001e-006    -6.000    -5.999     0.001
   Fe(HS)3-              2.631e-007  2.383e-007    -6.580    -6.623    -0.043
   FeOH+                 5.437e-008  4.925e-008    -7.265    -7.308    -0.043
   FeCl+                 3.135e-009  2.840e-009    -8.504    -8.547    -0.043
   FeSO4                 2.491e-010  2.496e-010    -9.604    -9.603     0.001
   Fe(OH)2               2.827e-012  2.833e-012   -11.549   -11.548     0.001
   Fe(OH)3-              7.854e-016  7.114e-016   -15.105   -15.148    -0.043
   FeHSO4+               2.680e-016  2.427e-016   -15.572   -15.615    -0.043
Fe(3)           6.260e-014
   Fe(OH)2+              3.491e-014  3.162e-014   -13.457   -13.500    -0.043
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.874e-016  1.697e-016   -15.727   -15.770    -0.043
   FeOH+2                2.099e-017  1.413e-017   -16.678   -16.850    -0.172
   Fe+3                  7.887e-022  3.238e-022   -21.103   -21.490    -0.387
   FeCl+2                1.297e-024  8.731e-025   -23.887   -24.059    -0.172
   FeSO4+                2.388e-025  2.163e-025   -24.622   -24.665    -0.043
   FeCl2+                3.844e-028  3.482e-028   -27.415   -27.458    -0.043
   Fe(SO4)2-             3.182e-031  2.883e-031   -30.497   -30.540    -0.043
   FeHSO4+2              1.272e-031  8.567e-032   -30.895   -31.067    -0.172
   Fe2(OH)2+4            2.616e-032  5.375e-033   -31.582   -32.270    -0.687
   FeCl3                 3.103e-033  3.109e-033   -32.508   -32.507     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.376   -43.450    -1.074
H(0)            1.428e-009
   H2                    7.139e-010  7.154e-010    -9.146    -9.145     0.001
K               1.893e-005
   K+                    1.893e-005  1.712e-005    -4.723    -4.767    -0.044
   KSO4-                 8.088e-012  7.327e-012   -11.092   -11.135    -0.043
Mg              8.439e-005
   Mg+2                  8.024e-005  5.501e-005    -4.096    -4.260    -0.164
   MgHCO3+               4.060e-006  3.678e-006    -5.391    -5.434    -0.043
   MgCO3                 9.489e-008  9.509e-008    -7.023    -7.022     0.001
   MgOH+                 1.490e-009  1.350e-009    -8.827    -8.870    -0.043
   MgSO4                 7.839e-010  7.855e-010    -9.106    -9.105     0.001
Mn(2)           4.929e-005
   Mn+2                  3.340e-005  2.249e-005    -4.476    -4.648    -0.172
   MnHCO3+               1.264e-005  1.145e-005    -4.898    -4.941    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.030e-009  8.180e-009    -8.044    -8.087    -0.043
   MnOH+                 4.313e-009  3.907e-009    -8.365    -8.408    -0.043
   MnSO4                 2.431e-010  2.436e-010    -9.614    -9.613     0.001
   MnCl2                 3.181e-013  3.188e-013   -12.497   -12.496     0.001
   MnCl3-                8.654e-018  7.839e-018   -17.063   -17.106    -0.043
   Mn(OH)3-              1.215e-019  1.100e-019   -18.916   -18.958    -0.043
Mn(3)           2.490e-034
   Mn+3                  2.490e-034  1.023e-034   -33.604   -33.990    -0.387
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.606   -83.778    -0.172
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.951   -96.994    -0.043
Na              2.176e-004
   Na+                   2.170e-004  1.968e-004    -3.664    -3.706    -0.042
   NaHCO3                6.309e-007  6.322e-007    -6.200    -6.199     0.001
   NaCO3-                7.327e-009  6.637e-009    -8.135    -8.178    -0.043
   NaSO4-                6.632e-011  6.007e-011   -10.178   -10.221    -0.043
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.090   -74.089     0.001
S(-2)           2.083e-004
   H2S                   6.119e-005  6.132e-005    -4.213    -4.212     0.001
   HS-                   5.234e-005  4.741e-005    -4.281    -4.324    -0.043
   Fe(HS)2               4.607e-005  4.616e-005    -4.337    -4.336     0.001
   AsS(OH)(HS)-          3.197e-007  2.896e-007    -6.495    -6.538    -0.043



   Fe(HS)3-              2.631e-007  2.383e-007    -6.580    -6.623    -0.043
   S5-2                  1.127e-007  8.144e-008    -6.948    -7.089    -0.141
   S4-2                  6.680e-008  4.752e-008    -7.175    -7.323    -0.148
   S6-2                  5.753e-008  4.215e-008    -7.240    -7.375    -0.135
   S-2                   5.750e-011  3.871e-011   -10.240   -10.412    -0.172
   S3-2                  2.394e-011  1.674e-011   -10.621   -10.776    -0.155
   S2-2                  1.378e-012  9.503e-013   -11.861   -12.022    -0.161
   As3S4(HS)2-           9.309e-016  8.432e-016   -15.031   -15.074    -0.043
S(6)            1.133e-007
   SO4-2                 8.976e-008  6.092e-008    -7.047    -7.215    -0.168
   CaSO4                 2.218e-008  2.223e-008    -7.654    -7.653     0.001
   MgSO4                 7.839e-010  7.855e-010    -9.106    -9.105     0.001
   FeSO4                 2.491e-010  2.496e-010    -9.604    -9.603     0.001
   MnSO4                 2.431e-010  2.436e-010    -9.614    -9.613     0.001
   NaSO4-                6.632e-011  6.007e-011   -10.178   -10.221    -0.043
   BaSO4                 1.071e-011  1.073e-011   -10.970   -10.969     0.001
   KSO4-                 8.088e-012  7.327e-012   -11.092   -11.135    -0.043
   HSO4-                 9.671e-013  8.760e-013   -12.015   -12.057    -0.043
   CaHSO4+               2.126e-014  1.926e-014   -13.672   -13.715    -0.043
   FeHSO4+               2.680e-016  2.427e-016   -15.572   -15.615    -0.043
   FeSO4+                2.388e-025  2.163e-025   -24.622   -24.665    -0.043
   Fe(SO4)2-             3.182e-031  2.883e-031   -30.497   -30.540    -0.043
   FeHSO4+2              1.272e-031  8.567e-032   -30.895   -31.067    -0.172

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.59   -9.95   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.82  -18.20   -1.38  As2O3
Artinite        -10.20   -0.60    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.13  -44.91    8.23  As2O5
As2S3(am)        -6.76  -51.66  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -15.40  -65.51  -50.11  Ba3(AsO4)2
Barite           -3.70  -13.67   -9.97  BaSO4
Birnessite      -28.59   15.01   43.60  MnO2
Bixbyite        -26.39  -27.00   -0.61  Mn2O3
Brucite          -7.44    9.40   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.45  -54.36  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.55   -2.31   -2.86  CH4
Claudetite      -16.86  -18.20   -1.34  As2O3
CO2(g)           -1.25   -2.72   -1.47  CO2
Dolomite         -1.39  -18.48  -17.09  CaMg(CO3)2
Dolomite(d)      -1.94  -18.48  -16.54  CaMg(CO3)2
Epsomite         -9.34  -11.48   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.22   -4.26   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.44  -37.59  -45.03  Fe3S4
Gypsum           -5.37   -9.95   -4.58  CaSO4:2H2O
H2(g)            -6.00   -9.15   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.22   -4.21   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.00   33.03   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.52  -38.48  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.84  -30.61   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.24  -43.07   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.48  -42.69   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.35  -41.63   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.36  -44.75   -5.39  (H3O)Fe3(SO4)2(OH)6



Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.97  -10.00   -8.03  MgCO3
Magnetite         3.29    7.02    3.74  Fe3O4
Manganite       -13.33   12.01   25.34  MnOOH
Melanterite      -9.64  -11.85   -2.21  FeSO4:7H2O
Mirabilite      -13.51  -14.63   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.92  -89.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.38  -60.09  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.46  -12.75    2.71  MnCl2:4H2O
MnS(Green)       -5.94   -2.14    3.80  MnS
MnSO4           -14.53  -11.86    2.67  MnSO4
Nahcolite        -5.40   -5.95   -0.55  NaHCO3
Natron          -11.84  -13.16   -1.31  Na2CO3:10H2O
Nesquehonite     -4.38  -10.00   -5.62  MgCO3:3H2O
Nsutite         -27.56   15.01   42.56  MnO2
O2(g)           -71.20  -74.09   -2.89  O2
Orpiment         -5.36  -51.66  -46.30  As2S3
Portlandite     -11.88   10.92   22.80  Ca(OH)2
Pyrite           11.19   -7.29  -18.48  FeS2
Pyrochroite      -6.19    9.01   15.20  Mn(OH)2
Pyrolusite      -26.37   15.01   41.38  MnO2
Realgar          -3.31  -23.25  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.31  -44.56  -20.25  FeAsO4:2H2O
Siderite          0.51  -10.38  -10.89  FeCO3
Siderite(d)(3)    0.07  -10.38  -10.45  FeCO3
Sulfur           -3.05  -18.08  -15.03  S
Thenardite      -14.45  -14.63   -0.18  Na2SO4
Thermonatrite   -13.28  -13.15    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.63  -12.20   -8.56  BaCO3

Reaction step 53.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.060e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.61   14.99   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.728e-002 -2.719e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.049e-002 -1.066e-004
Manganite          -13.34   12.00   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.146e-004  4.146e-004
Siderite(d)(3)       0.08  -10.37  -10.45   0.000e+000           0  0.000e+000



Witherite           -3.64  -12.20   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.677e-004  Surface charge, eq

Hfo_s         
 5.247e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.558e-006       0.678  3.559e-006      -5.449
Hfo_sOMn+        1.237e-006       0.236  1.237e-006      -5.908
Hfo_sOFe+        3.679e-007       0.070  3.679e-007      -6.434
Hfo_sOH2+        6.079e-008       0.012  6.079e-008      -7.216
Hfo_sOH          2.065e-008       0.004  2.065e-008      -7.685
Hfo_sOHBa+2      2.089e-009       0.000  2.089e-009      -8.680
Hfo_sO-          1.607e-010       0.000  1.608e-010      -9.794

Hfo           
 1.677e-004  Surface charge, eq

Hfo_w         
 2.099e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.473e-004       0.702  1.473e-004      -3.832
Hfo_wOH          5.003e-005       0.238  5.004e-005      -4.301
Hfo_wOFe+        8.319e-006       0.040  8.319e-006      -5.080
Hfo_wOMn+        2.380e-006       0.011  2.380e-006      -5.623
Hfo_wOCa+        8.644e-007       0.004  8.644e-007      -6.063
Hfo_wOMg+        4.571e-007       0.002  4.571e-007      -6.340
Hfo_wO-          3.894e-007       0.002  3.895e-007      -6.410
Hfo_wOFeOH       1.483e-007       0.001  1.483e-007      -6.829
Hfo_wH2AsO3      1.038e-008       0.000  1.038e-008      -7.984
Hfo_wSO4-        2.702e-011       0.000  2.702e-011     -10.568
Hfo_wOHSO4-2     1.831e-011       0.000  1.831e-011     -10.737
Hfo_wOBa+        7.336e-012       0.000  7.336e-012     -11.135
Hfo_wOHAsO4-3    1.535e-017       0.000  1.535e-017     -16.814
Hfo_wHAsO4-      2.978e-018       0.000  2.978e-018     -17.526
Hfo_wH2AsO4      2.837e-019       0.000  2.837e-019     -18.547

Mno           
-2.182e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.921e-025       0.000  2.921e-025     -24.534
Mno_O3Ca         1.813e-026       0.000  1.813e-026     -25.742
Mno_O3-2         1.361e-026       0.000  1.361e-026     -25.866
Mno_O3HMn+       6.057e-027       0.000  6.057e-027     -26.218
Mno_O3H-         7.073e-028       0.000  7.074e-028     -27.150
Mno_O3HCa+       3.279e-028       0.000  3.279e-028     -27.484
Mno_O3Na-        2.837e-028       0.000  2.838e-028     -27.547
Mno_O3Mg         2.050e-028       0.000  2.050e-028     -27.688
Mno_O3Ba         7.239e-029       0.000  7.240e-029     -28.140
Mno_O3HMg+       2.511e-030       0.000  2.511e-030     -29.600
Mno_O3HBa+       2.342e-030       0.000  2.342e-030     -29.630
Mno_O3HNa        1.376e-030       0.000  1.376e-030     -29.861
Mno_O3H2         2.761e-032       0.000  2.761e-032     -31.559
Mno_O3H3+        2.883e-037       0.000  2.883e-037     -36.540
Mno_O3H3Cl       7.086e-040       0.000  7.086e-040     -39.150

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.206e-007  3.206e-007
Ba               5.438e-007  5.437e-007
C                1.347e-002  1.347e-002
Ca               2.870e-003  2.869e-003
Cl               9.873e-005  9.873e-005
Fe               9.869e-005  9.868e-005
K                1.893e-005  1.893e-005
Mg               8.441e-005  8.441e-005
Mn               4.994e-005  4.994e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.821      Charge balance
                                       pe  =  -3.823      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.198e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.712e-003
                       Total CO2 (mol/kg)  =  8.510e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.683e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.91
                               Iterations  =  28
                                  Total H  = 1.110342e+002
                                  Total O  = 5.552735e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.648e-007  1.510e-007    -6.783    -6.821    -0.038
   OH-                   7.323e-008  6.630e-008    -7.135    -7.178    -0.043
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.206e-007
   AsS(OH)(HS)-          3.198e-007  2.895e-007    -6.495    -6.538    -0.043
   H3AsO3                8.054e-010  8.072e-010    -9.094    -9.093     0.001
   H2AsO3-               4.181e-012  3.785e-012   -11.379   -11.422    -0.043
   As3S4(HS)2-           9.687e-016  8.771e-016   -15.014   -15.057    -0.043
   H4AsO3+               6.667e-017  6.037e-017   -16.176   -16.219    -0.043
   HAsO3-2               7.446e-020  5.004e-020   -19.128   -19.301    -0.173
   AsO3-3                1.618e-028  6.614e-029   -27.791   -28.180    -0.388
As(5)           2.121e-018
   H2AsO4-               1.311e-018  1.187e-018   -17.882   -17.925    -0.043
   HAsO4-2               8.099e-019  5.442e-019   -18.092   -18.264    -0.173
   H3AsO4                3.569e-023  3.576e-023   -22.447   -22.447     0.001
   AsO4-3                1.974e-023  8.071e-024   -22.705   -23.093    -0.388
Ba              5.438e-007
   Ba+2                  5.220e-007  3.508e-007    -6.282    -6.455    -0.173
   BaHCO3+               2.145e-008  1.942e-008    -7.669    -7.712    -0.043
   BaCO3                 3.244e-010  3.251e-010    -9.489    -9.488     0.001
   BaSO4                 1.041e-011  1.044e-011   -10.982   -10.981     0.001
   BaOH+                 8.694e-014  7.871e-014   -13.061   -13.104    -0.043
C(-4)           4.962e-003
   CH4                   4.962e-003  4.973e-003    -2.304    -2.303     0.001
C(4)            8.510e-003
   HCO3-                 6.358e-003  5.775e-003    -2.197    -2.238    -0.042
   CO2                   1.957e-003  1.961e-003    -2.709    -2.708     0.001
   CaHCO3+               1.502e-004  1.360e-004    -3.823    -3.866    -0.043
   FeHCO3+               1.529e-005  1.384e-005    -4.816    -4.859    -0.043
   MnHCO3+               1.291e-005  1.169e-005    -4.889    -4.932    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.098e-006  3.710e-006    -5.387    -5.431    -0.043



   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.636e-006  1.794e-006    -5.579    -5.746    -0.167
   FeCO3                 1.029e-006  1.032e-006    -5.987    -5.986     0.001
   NaHCO3                6.374e-007  6.387e-007    -6.196    -6.195     0.001
   MgCO3                 9.380e-008  9.400e-008    -7.028    -7.027     0.001
   BaHCO3+               2.145e-008  1.942e-008    -7.669    -7.712    -0.043
   NaCO3-                7.257e-009  6.571e-009    -8.139    -8.182    -0.043
   BaCO3                 3.244e-010  3.251e-010    -9.489    -9.488     0.001
Ca              2.870e-003
   Ca+2                  2.714e-003  1.846e-003    -2.566    -2.734    -0.167
   CaHCO3+               1.502e-004  1.360e-004    -3.823    -3.866    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.182e-008  2.187e-008    -7.661    -7.660     0.001
   CaOH+                 2.241e-009  2.029e-009    -8.650    -8.693    -0.043
   CaHSO4+               2.136e-014  1.934e-014   -13.670   -13.714    -0.043
Cl              9.873e-005
   Cl-                   9.872e-005  8.924e-005    -4.006    -4.049    -0.044
   MnCl+                 9.116e-009  8.254e-009    -8.040    -8.083    -0.043
   FeCl+                 3.261e-009  2.952e-009    -8.487    -8.530    -0.043
   MnCl2                 3.208e-013  3.215e-013   -12.494   -12.493     0.001
   MnCl3-                8.728e-018  7.902e-018   -17.059   -17.102    -0.043
   FeCl+2                1.380e-024  9.275e-025   -23.860   -24.033    -0.173
   FeCl2+                4.083e-028  3.697e-028   -27.389   -27.432    -0.043
   FeCl3                 3.292e-033  3.299e-033   -32.483   -32.482     0.001
Fe(2)           9.869e-005
   Fe(HS)2               4.638e-005  4.648e-005    -4.334    -4.333     0.001
   Fe+2                  3.567e-005  2.397e-005    -4.448    -4.620    -0.173
   FeHCO3+               1.529e-005  1.384e-005    -4.816    -4.859    -0.043
   FeCO3                 1.029e-006  1.032e-006    -5.987    -5.986     0.001
   Fe(HS)3-              2.607e-007  2.361e-007    -6.584    -6.627    -0.043
   FeOH+                 5.544e-008  5.020e-008    -7.256    -7.299    -0.043
   FeCl+                 3.261e-009  2.952e-009    -8.487    -8.530    -0.043
   FeSO4                 2.525e-010  2.530e-010    -9.598    -9.597     0.001
   Fe(OH)2               2.823e-012  2.829e-012   -11.549   -11.548     0.001
   Fe(OH)3-              7.690e-016  6.962e-016   -15.114   -15.157    -0.043
   FeHSO4+               2.773e-016  2.510e-016   -15.557   -15.600    -0.043
Fe(3)           6.333e-014
   Fe(OH)2+              3.565e-014  3.227e-014   -13.448   -13.491    -0.043
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.837e-016  1.663e-016   -15.736   -15.779    -0.043
   FeOH+2                2.190e-017  1.472e-017   -16.660   -16.832    -0.173
   Fe+3                  8.418e-022  3.442e-022   -21.075   -21.463    -0.388
   FeCl+2                1.380e-024  9.275e-025   -23.860   -24.033    -0.173
   FeSO4+                2.474e-025  2.240e-025   -24.607   -24.650    -0.043
   FeCl2+                4.083e-028  3.697e-028   -27.389   -27.432    -0.043
   Fe(SO4)2-             3.213e-031  2.909e-031   -30.493   -30.536    -0.043
   FeHSO4+2              1.348e-031  9.055e-032   -30.870   -31.043    -0.173
   Fe2(OH)2+4            2.859e-032  5.829e-033   -31.544   -32.234    -0.691
   FeCl3                 3.292e-033  3.299e-033   -32.483   -32.482     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.326   -43.406    -1.079
H(0)            1.424e-009
   H2                    7.120e-010  7.135e-010    -9.148    -9.147     0.001
K               1.893e-005
   K+                    1.893e-005  1.711e-005    -4.723    -4.767    -0.044
   KSO4-                 7.882e-012  7.136e-012   -11.103   -11.147    -0.043
Mg              8.441e-005
   Mg+2                  8.022e-005  5.490e-005    -4.096    -4.260    -0.165
   MgHCO3+               4.098e-006  3.710e-006    -5.387    -5.431    -0.043
   MgCO3                 9.380e-008  9.400e-008    -7.028    -7.027     0.001
   MgOH+                 1.458e-009  1.320e-009    -8.836    -8.879    -0.043
   MgSO4                 7.624e-010  7.640e-010    -9.118    -9.117     0.001
Mn(2)           4.994e-005
   Mn+2                  3.379e-005  2.270e-005    -4.471    -4.644    -0.173
   MnHCO3+               1.291e-005  1.169e-005    -4.889    -4.932    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.116e-009  8.254e-009    -8.040    -8.083    -0.043
   MnOH+                 4.269e-009  3.865e-009    -8.370    -8.413    -0.043



   MnSO4                 2.392e-010  2.397e-010    -9.621    -9.620     0.001
   MnCl2                 3.208e-013  3.215e-013   -12.494   -12.493     0.001
   MnCl3-                8.728e-018  7.902e-018   -17.059   -17.102    -0.043
   Mn(OH)3-              1.155e-019  1.045e-019   -18.938   -18.981    -0.043
Mn(3)           2.581e-034
   Mn+3                  2.581e-034  1.055e-034   -33.588   -33.977    -0.388
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.634   -83.807    -0.173
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.970   -97.013    -0.043
Na              2.176e-004
   Na+                   2.170e-004  1.967e-004    -3.664    -3.706    -0.043
   NaHCO3                6.374e-007  6.387e-007    -6.196    -6.195     0.001
   NaCO3-                7.257e-009  6.571e-009    -8.139    -8.182    -0.043
   NaSO4-                6.463e-011  5.851e-011   -10.190   -10.233    -0.043
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.088   -74.087     0.001
S(-2)           2.083e-004
   H2S                   6.143e-005  6.156e-005    -4.212    -4.211     0.001
   HS-                   5.152e-005  4.665e-005    -4.288    -4.331    -0.043
   Fe(HS)2               4.638e-005  4.648e-005    -4.334    -4.333     0.001
   AsS(OH)(HS)-          3.198e-007  2.895e-007    -6.495    -6.538    -0.043
   Fe(HS)3-              2.607e-007  2.361e-007    -6.584    -6.627    -0.043
   S5-2                  1.088e-007  7.852e-008    -6.963    -7.105    -0.142
   S4-2                  6.450e-008  4.581e-008    -7.190    -7.339    -0.149
   S6-2                  5.554e-008  4.064e-008    -7.255    -7.391    -0.136
   S-2                   5.554e-011  3.732e-011   -10.255   -10.428    -0.173
   S3-2                  2.312e-011  1.614e-011   -10.636   -10.792    -0.156
   S2-2                  1.331e-012  9.162e-013   -11.876   -12.038    -0.162
   As3S4(HS)2-           9.687e-016  8.771e-016   -15.014   -15.057    -0.043
S(6)            1.108e-007
   SO4-2                 8.764e-008  5.936e-008    -7.057    -7.226    -0.169
   CaSO4                 2.182e-008  2.187e-008    -7.661    -7.660     0.001
   MgSO4                 7.624e-010  7.640e-010    -9.118    -9.117     0.001
   FeSO4                 2.525e-010  2.530e-010    -9.598    -9.597     0.001
   MnSO4                 2.392e-010  2.397e-010    -9.621    -9.620     0.001
   NaSO4-                6.463e-011  5.851e-011   -10.190   -10.233    -0.043
   BaSO4                 1.041e-011  1.044e-011   -10.982   -10.981     0.001
   KSO4-                 7.882e-012  7.136e-012   -11.103   -11.147    -0.043
   HSO4-                 9.622e-013  8.712e-013   -12.017   -12.060    -0.043
   CaHSO4+               2.136e-014  1.934e-014   -13.670   -13.714    -0.043
   FeHSO4+               2.773e-016  2.510e-016   -15.557   -15.600    -0.043
   FeSO4+                2.474e-025  2.240e-025   -24.607   -24.650    -0.043
   Fe(SO4)2-             3.213e-031  2.909e-031   -30.493   -30.536    -0.043
   FeHSO4+2              1.348e-031  9.055e-032   -30.870   -31.043    -0.173

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.60   -9.96   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.81  -18.19   -1.38  As2O3
Artinite        -10.23   -0.63    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.12  -44.89    8.23  As2O5
As2S3(am)        -6.74  -51.64  -44.90  As2S3
As_native        -5.56  -18.09  -12.53  As
Ba3(AsO4)2      -15.44  -65.55  -50.11  Ba3(AsO4)2
Barite           -3.71  -13.68   -9.97  BaSO4
Birnessite      -28.61   14.99   43.60  MnO2
Bixbyite        -26.42  -27.03   -0.61  Mn2O3
Brucite          -7.46    9.38   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.48  -54.39  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.56   -2.30   -2.86  CH4
Claudetite      -16.85  -18.19   -1.34  As2O3
CO2(g)           -1.24   -2.71   -1.47  CO2



Dolomite         -1.40  -18.49  -17.09  CaMg(CO3)2
Dolomite(d)      -1.95  -18.49  -16.54  CaMg(CO3)2
Epsomite         -9.35  -11.49   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.22   -4.26   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.78   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.45  -37.59  -45.03  Fe3S4
Gypsum           -5.38   -9.96   -4.58  CaSO4:2H2O
H2(g)            -6.00   -9.15   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.21   -4.21   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.04   32.99   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.53  -38.50  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.88  -30.65   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.23  -43.06   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.47  -42.68   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.34  -41.62   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.35  -44.74   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.98  -10.01   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.34   12.00   25.34  MnOOH
Melanterite      -9.64  -11.85   -2.21  FeSO4:7H2O
Mirabilite      -13.53  -14.64   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.92  -89.63   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.41  -60.12  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.45  -12.74    2.71  MnCl2:4H2O
MnS(Green)       -5.95   -2.15    3.80  MnS
MnSO4           -14.54  -11.87    2.67  MnSO4
Nahcolite        -5.40   -5.94   -0.55  NaHCO3
Natron          -11.85  -13.16   -1.31  Na2CO3:10H2O
Nesquehonite     -4.39  -10.01   -5.62  MgCO3:3H2O
Nsutite         -27.57   14.99   42.56  MnO2
O2(g)           -71.19  -74.09   -2.89  O2
Orpiment         -5.34  -51.64  -46.30  As2S3
Portlandite     -11.89   10.91   22.80  Ca(OH)2
Pyrite           11.19   -7.29  -18.48  FeS2
Pyrochroite      -6.20    9.00   15.20  Mn(OH)2
Pyrolusite      -26.39   14.99   41.38  MnO2
Realgar          -3.30  -23.24  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.31  -44.56  -20.25  FeAsO4:2H2O
Siderite          0.52  -10.37  -10.89  FeCO3
Siderite(d)(3)    0.08  -10.37  -10.45  FeCO3
Sulfur           -3.05  -18.07  -15.03  S
Thenardite      -14.46  -14.64   -0.18  Na2SO4
Thermonatrite   -13.28  -13.16    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.64  -12.20   -8.56  BaCO3

Reaction step 54.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.080e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.62   14.98   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.725e-002 -2.753e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.049e-002 -1.092e-004
Manganite          -13.36   11.98   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.140e-004  4.140e-004
Siderite(d)(3)       0.10  -10.35  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.64  -12.21   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.684e-004  Surface charge, eq

Hfo_s         
 5.245e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.571e-006       0.681  3.572e-006      -5.447
Hfo_sOMn+        1.217e-006       0.232  1.217e-006      -5.915
Hfo_sOFe+        3.727e-007       0.071  3.727e-007      -6.429
Hfo_sOH2+        6.165e-008       0.012  6.166e-008      -7.210
Hfo_sOH          2.054e-008       0.004  2.054e-008      -7.687
Hfo_sOHBa+2      2.073e-009       0.000  2.073e-009      -8.683
Hfo_sO-          1.567e-010       0.000  1.567e-010      -9.805

Hfo           
 1.684e-004  Surface charge, eq

Hfo_w         
 2.098e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.480e-004       0.705  1.480e-004      -3.830
Hfo_wOH          4.931e-005       0.235  4.931e-005      -4.307
Hfo_wOFe+        8.351e-006       0.040  8.351e-006      -5.078
Hfo_wOMn+        2.321e-006       0.011  2.321e-006      -5.634
Hfo_wOCa+        8.429e-007       0.004  8.430e-007      -6.074
Hfo_wOMg+        4.407e-007       0.002  4.407e-007      -6.356
Hfo_wO-          3.762e-007       0.002  3.763e-007      -6.425
Hfo_wOFeOH       1.459e-007       0.001  1.459e-007      -6.836
Hfo_wH2AsO3      1.035e-008       0.000  1.035e-008      -7.985
Hfo_wSO4-        2.648e-011       0.000  2.648e-011     -10.577
Hfo_wOHSO4-2     1.760e-011       0.000  1.760e-011     -10.755
Hfo_wOBa+        7.071e-012       0.000  7.072e-012     -11.150
Hfo_wOHAsO4-3    1.446e-017       0.000  1.446e-017     -16.840
Hfo_wHAsO4-      2.919e-018       0.000  2.919e-018     -17.535
Hfo_wH2AsO4      2.835e-019       0.000  2.836e-019     -18.547

Mno           
-3.830e-027  Surface charge, eq

Mno_          



 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.217e-026       0.000  5.217e-026     -25.283
Mno_O3Ca         3.237e-027       0.000  3.237e-027     -26.490
Mno_O3-2         2.408e-027       0.000  2.408e-027     -26.618
Mno_O3HMn+       1.103e-027       0.000  1.103e-027     -26.957
Mno_O3H-         1.277e-028       0.000  1.277e-028     -27.894
Mno_O3HCa+       5.973e-029       0.000  5.973e-029     -28.224
Mno_O3Na-        5.018e-029       0.000  5.018e-029     -28.299
Mno_O3Mg         3.619e-029       0.000  3.619e-029     -28.441
Mno_O3Ba         1.278e-029       0.000  1.278e-029     -28.893
Mno_O3HMg+       4.522e-031       0.000  4.522e-031     -30.345
Mno_O3HBa+       4.218e-031       0.000  4.218e-031     -30.375
Mno_O3HNa        2.482e-031       0.000  2.482e-031     -30.605
Mno_O3H2         5.082e-033       0.000  5.082e-033     -32.294
Mno_O3H3+        5.413e-038       0.000  5.413e-038     -37.267
Mno_O3H3Cl       1.330e-040       0.000  1.330e-040     -39.876

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.206e-007  3.206e-007
Ba               5.438e-007  5.438e-007
C                1.371e-002  1.371e-002
Ca               2.903e-003  2.903e-003
Cl               9.873e-005  9.873e-005
Fe               1.013e-004  1.012e-004
K                1.893e-005  1.893e-005
Mg               8.443e-005  8.442e-005
Mn               5.058e-005  5.058e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.813      Charge balance
                                       pe  =  -3.814      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.298e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.786e-003
                       Total CO2 (mol/kg)  =  8.645e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.690e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.88
                               Iterations  =  33
                                  Total H  = 1.110346e+002
                                  Total O  = 5.552765e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.681e-007  1.540e-007    -6.774    -6.813    -0.038
   OH-                   7.183e-008  6.500e-008    -7.144    -7.187    -0.043
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.206e-007
   AsS(OH)(HS)-          3.198e-007  2.894e-007    -6.495    -6.539    -0.043
   H3AsO3                8.148e-010  8.166e-010    -9.089    -9.088     0.001
   H2AsO3-               4.149e-012  3.755e-012   -11.382   -11.425    -0.043
   As3S4(HS)2-           1.007e-015  9.114e-016   -14.997   -15.040    -0.043
   H4AsO3+               6.884e-017  6.229e-017   -16.162   -16.206    -0.043
   HAsO3-2               7.255e-020  4.866e-020   -19.139   -19.313    -0.173



   AsO3-3                1.549e-028  6.305e-029   -27.810   -28.200    -0.390
As(5)           2.096e-018
   H2AsO4-               1.305e-018  1.181e-018   -17.884   -17.928    -0.043
   HAsO4-2               7.911e-019  5.305e-019   -18.102   -18.275    -0.173
   H3AsO4                3.620e-023  3.627e-023   -22.441   -22.440     0.001
   AsO4-3                1.895e-023  7.714e-024   -22.722   -23.113    -0.390
Ba              5.438e-007
   Ba+2                  5.218e-007  3.500e-007    -6.282    -6.456    -0.173
   BaHCO3+               2.164e-008  1.958e-008    -7.665    -7.708    -0.043
   BaCO3                 3.207e-010  3.214e-010    -9.494    -9.493     0.001
   BaSO4                 1.013e-011  1.015e-011   -10.994   -10.993     0.001
   BaOH+                 8.508e-014  7.700e-014   -13.070   -13.114    -0.043
C(-4)           5.062e-003
   CH4                   5.062e-003  5.073e-003    -2.296    -2.295     0.001
C(4)            8.645e-003
   HCO3-                 6.428e-003  5.836e-003    -2.192    -2.234    -0.042
   CO2                   2.017e-003  2.021e-003    -2.695    -2.694     0.001
   CaHCO3+               1.533e-004  1.387e-004    -3.815    -3.858    -0.043
   FeHCO3+               1.606e-005  1.453e-005    -4.794    -4.838    -0.043
   MnHCO3+               1.317e-005  1.192e-005    -4.880    -4.924    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.135e-006  3.742e-006    -5.384    -5.427    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.616e-006  1.778e-006    -5.582    -5.750    -0.168
   FeCO3                 1.060e-006  1.062e-006    -5.975    -5.974     0.001
   NaHCO3                6.438e-007  6.451e-007    -6.191    -6.190     0.001
   MgCO3                 9.274e-008  9.294e-008    -7.033    -7.032     0.001
   BaHCO3+               2.164e-008  1.958e-008    -7.665    -7.708    -0.043
   NaCO3-                7.190e-009  6.507e-009    -8.143    -8.187    -0.043
   BaCO3                 3.207e-010  3.214e-010    -9.494    -9.493     0.001
Ca              2.903e-003
   Ca+2                  2.744e-003  1.863e-003    -2.562    -2.730    -0.168
   CaHCO3+               1.533e-004  1.387e-004    -3.815    -3.858    -0.043
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.147e-008  2.152e-008    -7.668    -7.667     0.001
   CaOH+                 2.219e-009  2.008e-009    -8.654    -8.697    -0.043
   CaHSO4+               2.145e-014  1.941e-014   -13.669   -13.712    -0.043
Cl              9.873e-005
   Cl-                   9.872e-005  8.919e-005    -4.006    -4.050    -0.044
   MnCl+                 9.202e-009  8.327e-009    -8.036    -8.080    -0.043
   FeCl+                 3.388e-009  3.066e-009    -8.470    -8.513    -0.043
   MnCl2                 3.235e-013  3.242e-013   -12.490   -12.489     0.001
   MnCl3-                8.801e-018  7.964e-018   -17.055   -17.099    -0.043
   FeCl+2                1.467e-024  9.838e-025   -23.834   -24.007    -0.173
   FeCl2+                4.331e-028  3.919e-028   -27.363   -27.407    -0.043
   FeCl3                 3.488e-033  3.496e-033   -32.457   -32.456     0.001
Fe(2)           1.013e-004
   Fe(HS)2               4.668e-005  4.678e-005    -4.331    -4.330     0.001
   Fe+2                  3.713e-005  2.490e-005    -4.430    -4.604    -0.173
   FeHCO3+               1.606e-005  1.453e-005    -4.794    -4.838    -0.043
   FeCO3                 1.060e-006  1.062e-006    -5.975    -5.974     0.001
   Fe(HS)3-              2.584e-007  2.339e-007    -6.588    -6.631    -0.043
   FeOH+                 5.650e-008  5.113e-008    -7.248    -7.291    -0.043
   FeCl+                 3.388e-009  3.066e-009    -8.470    -8.513    -0.043
   FeSO4                 2.558e-010  2.563e-010    -9.592    -9.591     0.001
   Fe(OH)2               2.820e-012  2.826e-012   -11.550   -11.549     0.001
   Fe(OH)3-              7.533e-016  6.817e-016   -15.123   -15.166    -0.043
   FeHSO4+               2.866e-016  2.594e-016   -15.543   -15.586    -0.043
Fe(3)           6.405e-014
   Fe(OH)2+              3.638e-014  3.292e-014   -13.439   -13.483    -0.043
   Fe(OH)3               2.748e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.802e-016  1.630e-016   -15.744   -15.788    -0.043
   FeOH+2                2.283e-017  1.531e-017   -16.642   -16.815    -0.173
   Fe+3                  8.972e-022  3.652e-022   -21.047   -21.437    -0.390
   FeCl+2                1.467e-024  9.838e-025   -23.834   -24.007    -0.173
   FeSO4+                2.561e-025  2.318e-025   -24.592   -24.635    -0.043
   FeCl2+                4.331e-028  3.919e-028   -27.363   -27.407    -0.043



   Fe(SO4)2-             3.243e-031  2.935e-031   -30.489   -30.532    -0.043
   FeHSO4+2              1.425e-031  9.556e-032   -30.846   -31.020    -0.173
   Fe2(OH)2+4            3.118e-032  6.309e-033   -31.506   -32.200    -0.694
   FeCl3                 3.488e-033  3.496e-033   -32.457   -32.456     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.278   -43.363    -1.084
H(0)            1.420e-009
   H2                    7.102e-010  7.117e-010    -9.149    -9.148     0.001
K               1.893e-005
   K+                    1.893e-005  1.710e-005    -4.723    -4.767    -0.044
   KSO4-                 7.685e-012  6.954e-012   -11.114   -11.158    -0.043
Mg              8.443e-005
   Mg+2                  8.020e-005  5.479e-005    -4.096    -4.261    -0.165
   MgHCO3+               4.135e-006  3.742e-006    -5.384    -5.427    -0.043
   MgCO3                 9.274e-008  9.294e-008    -7.033    -7.032     0.001
   MgOH+                 1.427e-009  1.292e-009    -8.845    -8.889    -0.043
   MgSO4                 7.418e-010  7.434e-010    -9.130    -9.129     0.001
Mn(2)           5.058e-005
   Mn+2                  3.417e-005  2.292e-005    -4.466    -4.640    -0.173
   MnHCO3+               1.317e-005  1.192e-005    -4.880    -4.924    -0.043
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.202e-009  8.327e-009    -8.036    -8.080    -0.043
   MnOH+                 4.226e-009  3.825e-009    -8.374    -8.417    -0.043
   MnSO4                 2.354e-010  2.359e-010    -9.628    -9.627     0.001
   MnCl2                 3.235e-013  3.242e-013   -12.490   -12.489     0.001
   MnCl3-                8.801e-018  7.964e-018   -17.055   -17.099    -0.043
   Mn(OH)3-              1.099e-019  9.942e-020   -18.959   -19.003    -0.043
Mn(3)           2.672e-034
   Mn+3                  2.672e-034  1.088e-034   -33.573   -33.964    -0.390
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.661   -83.835    -0.173
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -96.989   -97.032    -0.043
Na              2.176e-004
   Na+                   2.170e-004  1.966e-004    -3.664    -3.706    -0.043
   NaHCO3                6.438e-007  6.451e-007    -6.191    -6.190     0.001
   NaCO3-                7.190e-009  6.507e-009    -8.143    -8.187    -0.043
   NaSO4-                6.301e-011  5.702e-011   -10.201   -10.244    -0.043
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.086   -74.085     0.001
S(-2)           2.083e-004
   H2S                   6.167e-005  6.180e-005    -4.210    -4.209     0.001
   HS-                   5.073e-005  4.591e-005    -4.295    -4.338    -0.043
   Fe(HS)2               4.668e-005  4.678e-005    -4.331    -4.330     0.001
   AsS(OH)(HS)-          3.198e-007  2.894e-007    -6.495    -6.539    -0.043
   Fe(HS)3-              2.584e-007  2.339e-007    -6.588    -6.631    -0.043
   S5-2                  1.052e-007  7.576e-008    -6.978    -7.121    -0.142
   S4-2                  6.233e-008  4.420e-008    -7.205    -7.355    -0.149
   S6-2                  5.365e-008  3.922e-008    -7.270    -7.407    -0.136
   S-2                   5.370e-011  3.601e-011   -10.270   -10.444    -0.173
   S3-2                  2.235e-011  1.558e-011   -10.651   -10.808    -0.157
   S2-2                  1.286e-012  8.840e-013   -11.891   -12.054    -0.163
   As3S4(HS)2-           1.007e-015  9.114e-016   -14.997   -15.040    -0.043
S(6)            1.084e-007
   SO4-2                 8.560e-008  5.788e-008    -7.068    -7.237    -0.170
   CaSO4                 2.147e-008  2.152e-008    -7.668    -7.667     0.001
   MgSO4                 7.418e-010  7.434e-010    -9.130    -9.129     0.001
   FeSO4                 2.558e-010  2.563e-010    -9.592    -9.591     0.001
   MnSO4                 2.354e-010  2.359e-010    -9.628    -9.627     0.001
   NaSO4-                6.301e-011  5.702e-011   -10.201   -10.244    -0.043
   BaSO4                 1.013e-011  1.015e-011   -10.994   -10.993     0.001
   KSO4-                 7.685e-012  6.954e-012   -11.114   -11.158    -0.043
   HSO4-                 9.574e-013  8.664e-013   -12.019   -12.062    -0.043
   CaHSO4+               2.145e-014  1.941e-014   -13.669   -13.712    -0.043
   FeHSO4+               2.866e-016  2.594e-016   -15.543   -15.586    -0.043
   FeSO4+                2.561e-025  2.318e-025   -24.592   -24.635    -0.043
   Fe(SO4)2-             3.243e-031  2.935e-031   -30.489   -30.532    -0.043
   FeHSO4+2              1.425e-031  9.556e-032   -30.846   -31.020    -0.173



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.80  -18.18   -1.38  As2O3
Artinite        -10.25   -0.65    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.11  -44.88    8.23  As2O5
As2S3(am)        -6.73  -51.63  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -15.48  -65.59  -50.11  Ba3(AsO4)2
Barite           -3.72  -13.69   -9.97  BaSO4
Birnessite      -28.62   14.98   43.60  MnO2
Bixbyite        -26.44  -27.05   -0.61  Mn2O3
Brucite          -7.48    9.36   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.51  -54.41  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.57   -2.29   -2.86  CH4
Claudetite      -16.84  -18.18   -1.34  As2O3
CO2(g)           -1.23   -2.69   -1.47  CO2
Dolomite         -1.40  -18.49  -17.09  CaMg(CO3)2
Dolomite(d)      -1.95  -18.49  -16.54  CaMg(CO3)2
Epsomite         -9.36  -11.50   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.22   -4.26   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.45  -37.58  -45.03  Fe3S4
Gypsum           -5.39   -9.97   -4.58  CaSO4:2H2O
H2(g)            -6.00   -9.15   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.21   -4.21   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.08   32.95   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.55  -38.51  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.92  -30.68   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.23  -43.06   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.47  -42.68   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.34  -41.62   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.34  -44.73   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.98  -10.01   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.36   11.98   25.34  MnOOH
Melanterite      -9.63  -11.84   -2.21  FeSO4:7H2O
Mirabilite      -13.54  -14.65   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.93  -89.64   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.44  -60.15  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.45  -12.74    2.71  MnCl2:4H2O
MnS(Green)       -5.97   -2.17    3.80  MnS
MnSO4           -14.55  -11.88    2.67  MnSO4
Nahcolite        -5.39   -5.94   -0.55  NaHCO3
Natron          -11.85  -13.16   -1.31  Na2CO3:10H2O
Nesquehonite     -4.39  -10.01   -5.62  MgCO3:3H2O
Nsutite         -27.58   14.98   42.56  MnO2
O2(g)           -71.19  -74.08   -2.89  O2
Orpiment         -5.33  -51.63  -46.30  As2S3
Portlandite     -11.90   10.90   22.80  Ca(OH)2
Pyrite           11.20   -7.28  -18.48  FeS2
Pyrochroite      -6.21    8.99   15.20  Mn(OH)2
Pyrolusite      -26.40   14.98   41.38  MnO2
Realgar          -3.29  -23.24  -19.94  AsS



Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.30  -44.55  -20.25  FeAsO4:2H2O
Siderite          0.54  -10.35  -10.89  FeCO3
Siderite(d)(3)    0.10  -10.35  -10.45  FeCO3
Sulfur           -3.04  -18.07  -15.03  S
Thenardite      -14.47  -14.65   -0.18  Na2SO4
Thermonatrite   -13.29  -13.16    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.64  -12.21   -8.56  BaCO3

Reaction step 55.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.100e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.63   14.97   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.721e-002 -2.786e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.049e-002 -1.118e-004
Manganite          -13.37   11.97   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.135e-004  4.135e-004
Siderite(d)(3)       0.11  -10.34  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.65  -12.21   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.691e-004  Surface charge, eq

Hfo_s         
 5.244e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.584e-006       0.683  3.584e-006      -5.446
Hfo_sOMn+        1.198e-006       0.228  1.198e-006      -5.922
Hfo_sOFe+        3.774e-007       0.072  3.774e-007      -6.423
Hfo_sOH2+        6.251e-008       0.012  6.251e-008      -7.204
Hfo_sOH          2.042e-008       0.004  2.042e-008      -7.690
Hfo_sOHBa+2      2.057e-009       0.000  2.057e-009      -8.687
Hfo_sO-          1.528e-010       0.000  1.529e-010      -9.816

Hfo           
 1.691e-004  Surface charge, eq

Hfo_w         
 2.098e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.488e-004       0.709  1.488e-004      -3.828
Hfo_wOH          4.860e-005       0.232  4.860e-005      -4.313
Hfo_wOFe+        8.381e-006       0.040  8.382e-006      -5.077
Hfo_wOMn+        2.264e-006       0.011  2.264e-006      -5.645
Hfo_wOCa+        8.224e-007       0.004  8.224e-007      -6.085
Hfo_wOMg+        4.253e-007       0.002  4.253e-007      -6.371
Hfo_wO-          3.638e-007       0.002  3.638e-007      -6.439
Hfo_wOFeOH       1.437e-007       0.001  1.437e-007      -6.843
Hfo_wH2AsO3      1.032e-008       0.000  1.032e-008      -7.986
Hfo_wSO4-        2.596e-011       0.000  2.596e-011     -10.586
Hfo_wOHSO4-2     1.692e-011       0.000  1.692e-011     -10.772
Hfo_wOBa+        6.822e-012       0.000  6.822e-012     -11.166
Hfo_wOHAsO4-3    1.364e-017       0.000  1.364e-017     -16.865
Hfo_wHAsO4-      2.862e-018       0.000  2.862e-018     -17.543
Hfo_wH2AsO4      2.834e-019       0.000  2.834e-019     -18.548

Mno           
-1.696e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.350e-025       0.000  2.351e-025     -24.629
Mno_O3Ca         1.458e-026       0.000  1.458e-026     -25.836
Mno_O3-2         1.075e-026       0.000  1.075e-026     -25.969
Mno_O3HMn+       5.068e-027       0.000  5.068e-027     -26.295
Mno_O3H-         5.811e-028       0.000  5.811e-028     -27.236
Mno_O3HCa+       2.743e-028       0.000  2.744e-028     -27.562
Mno_O3Na-        2.239e-028       0.000  2.239e-028     -27.650
Mno_O3Mg         1.613e-028       0.000  1.613e-028     -27.792
Mno_O3Ba         5.693e-029       0.000  5.694e-029     -28.245
Mno_O3HMg+       2.054e-030       0.000  2.054e-030     -29.687
Mno_O3HBa+       1.916e-030       0.000  1.916e-030     -29.718
Mno_O3HNa        1.129e-030       0.000  1.129e-030     -29.947
Mno_O3H2         2.358e-032       0.000  2.358e-032     -31.627
Mno_O3H3+        2.561e-037       0.000  2.561e-037     -36.592
Mno_O3H3Cl       6.288e-040       0.000  6.289e-040     -39.201

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.206e-007  3.206e-007
Ba               5.438e-007  5.438e-007
C                1.394e-002  1.394e-002
Ca               2.936e-003  2.936e-003
Cl               9.873e-005  9.873e-005
Fe               1.038e-004  1.038e-004
K                1.893e-005  1.893e-005
Mg               8.444e-005  8.444e-005
Mn               5.122e-005  5.122e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.804      Charge balance
                                       pe  =  -3.805      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.398e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.859e-003
                       Total CO2 (mol/kg)  =  8.778e-003



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.697e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.86
                               Iterations  =  34
                                  Total H  = 1.110350e+002
                                  Total O  = 5.552796e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.715e-007  1.570e-007    -6.766    -6.804    -0.038
   OH-                   7.048e-008  6.375e-008    -7.152    -7.195    -0.044
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.206e-007
   AsS(OH)(HS)-          3.198e-007  2.893e-007    -6.495    -6.539    -0.044
   H3AsO3                8.242e-010  8.260e-010    -9.084    -9.083     0.001
   H2AsO3-               4.118e-012  3.725e-012   -11.385   -11.429    -0.044
   As3S4(HS)2-           1.046e-015  9.462e-016   -14.980   -15.024    -0.044
   H4AsO3+               7.102e-017  6.424e-017   -16.149   -16.192    -0.044
   HAsO3-2               7.073e-020  4.735e-020   -19.150   -19.325    -0.174
   AsO3-3                1.485e-028  6.019e-029   -27.828   -28.221    -0.392
As(5)           2.072e-018
   H2AsO4-               1.298e-018  1.174e-018   -17.887   -17.930    -0.044
   HAsO4-2               7.732e-019  5.176e-019   -18.112   -18.286    -0.174
   H3AsO4                3.671e-023  3.678e-023   -22.435   -22.434     0.001
   AsO4-3                1.821e-023  7.382e-024   -22.740   -23.132    -0.392
Ba              5.438e-007
   Ba+2                  5.217e-007  3.492e-007    -6.283    -6.457    -0.174
   BaHCO3+               2.182e-008  1.974e-008    -7.661    -7.705    -0.044
   BaCO3                 3.171e-010  3.178e-010    -9.499    -9.498     0.001
   BaSO4                 9.859e-012  9.881e-012   -11.006   -11.005     0.001
   BaOH+                 8.331e-014  7.536e-014   -13.079   -13.123    -0.044
C(-4)           5.161e-003
   CH4                   5.161e-003  5.173e-003    -2.287    -2.286     0.001
C(4)            8.778e-003
   HCO3-                 6.497e-003  5.896e-003    -2.187    -2.229    -0.042
   CO2                   2.077e-003  2.082e-003    -2.683    -2.682     0.001
   CaHCO3+               1.563e-004  1.414e-004    -3.806    -3.849    -0.044
   FeHCO3+               1.685e-005  1.524e-005    -4.773    -4.817    -0.044
   MnHCO3+               1.344e-005  1.215e-005    -4.872    -4.915    -0.044
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.171e-006  3.773e-006    -5.380    -5.423    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.597e-006  1.762e-006    -5.586    -5.754    -0.169
   FeCO3                 1.090e-006  1.092e-006    -5.963    -5.962     0.001
   NaHCO3                6.501e-007  6.515e-007    -6.187    -6.186     0.001
   MgCO3                 9.172e-008  9.192e-008    -7.038    -7.037     0.001
   BaHCO3+               2.182e-008  1.974e-008    -7.661    -7.705    -0.044
   NaCO3-                7.125e-009  6.445e-009    -8.147    -8.191    -0.044
   BaCO3                 3.171e-010  3.178e-010    -9.499    -9.498     0.001
Ca              2.936e-003
   Ca+2                  2.774e-003  1.880e-003    -2.557    -2.726    -0.169
   CaHCO3+               1.563e-004  1.414e-004    -3.806    -3.849    -0.044
   CaCO3                 5.538e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.114e-008  2.118e-008    -7.675    -7.674     0.001
   CaOH+                 2.197e-009  1.987e-009    -8.658    -8.702    -0.044
   CaHSO4+               2.154e-014  1.948e-014   -13.667   -13.710    -0.044
Cl              9.873e-005
   Cl-                   9.872e-005  8.915e-005    -4.006    -4.050    -0.044
   MnCl+                 9.285e-009  8.399e-009    -8.032    -8.076    -0.044
   FeCl+                 3.517e-009  3.182e-009    -8.454    -8.497    -0.044
   MnCl2                 3.261e-013  3.268e-013   -12.487   -12.486     0.001
   MnCl3-                8.872e-018  8.025e-018   -17.052   -17.096    -0.044
   FeCl+2                1.557e-024  1.042e-024   -23.808   -23.982    -0.174
   FeCl2+                4.587e-028  4.149e-028   -27.338   -27.382    -0.044



   FeCl3                 3.691e-033  3.699e-033   -32.433   -32.432     0.001
Fe(2)           1.038e-004
   Fe(HS)2               4.697e-005  4.707e-005    -4.328    -4.327     0.001
   Fe+2                  3.862e-005  2.585e-005    -4.413    -4.587    -0.174
   FeHCO3+               1.685e-005  1.524e-005    -4.773    -4.817    -0.044
   FeCO3                 1.090e-006  1.092e-006    -5.963    -5.962     0.001
   Fe(HS)3-              2.561e-007  2.317e-007    -6.592    -6.635    -0.044
   FeOH+                 5.756e-008  5.207e-008    -7.240    -7.283    -0.044
   FeCl+                 3.517e-009  3.182e-009    -8.454    -8.497    -0.044
   FeSO4                 2.590e-010  2.595e-010    -9.587    -9.586     0.001
   Fe(OH)2               2.816e-012  2.822e-012   -11.550   -11.549     0.001
   Fe(OH)3-              7.383e-016  6.678e-016   -15.132   -15.175    -0.044
   FeHSO4+               2.961e-016  2.678e-016   -15.529   -15.572    -0.044
Fe(3)           6.478e-014
   Fe(OH)2+              3.710e-014  3.356e-014   -13.431   -13.474    -0.044
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.768e-016  1.599e-016   -15.753   -15.796    -0.044
   FeOH+2                2.377e-017  1.591e-017   -16.624   -16.798    -0.174
   Fe+3                  9.548e-022  3.870e-022   -21.020   -21.412    -0.392
   FeCl+2                1.557e-024  1.042e-024   -23.808   -23.982    -0.174
   FeSO4+                2.649e-025  2.396e-025   -24.577   -24.621    -0.044
   FeCl2+                4.587e-028  4.149e-028   -27.338   -27.382    -0.044
   Fe(SO4)2-             3.271e-031  2.959e-031   -30.485   -30.529    -0.044
   FeHSO4+2              1.504e-031  1.007e-031   -30.823   -30.997    -0.174
   Fe2(OH)2+4            3.394e-032  6.817e-033   -31.469   -32.166    -0.697
   FeCl3                 3.691e-033  3.699e-033   -32.433   -32.432     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.231   -43.321    -1.089
H(0)            1.417e-009
   H2                    7.083e-010  7.099e-010    -9.150    -9.149     0.001
K               1.893e-005
   K+                    1.893e-005  1.709e-005    -4.723    -4.767    -0.044
   KSO4-                 7.496e-012  6.780e-012   -11.125   -11.169    -0.044
Mg              8.444e-005
   Mg+2                  8.018e-005  5.468e-005    -4.096    -4.262    -0.166
   MgHCO3+               4.171e-006  3.773e-006    -5.380    -5.423    -0.044
   MgCO3                 9.172e-008  9.192e-008    -7.038    -7.037     0.001
   MgOH+                 1.398e-009  1.264e-009    -8.855    -8.898    -0.044
   MgSO4                 7.221e-010  7.237e-010    -9.141    -9.140     0.001
Mn(2)           5.122e-005
   Mn+2                  3.455e-005  2.313e-005    -4.462    -4.636    -0.174
   MnHCO3+               1.344e-005  1.215e-005    -4.872    -4.915    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.285e-009  8.399e-009    -8.032    -8.076    -0.044
   MnOH+                 4.185e-009  3.786e-009    -8.378    -8.422    -0.044
   MnSO4                 2.317e-010  2.322e-010    -9.635    -9.634     0.001
   MnCl2                 3.261e-013  3.268e-013   -12.487   -12.486     0.001
   MnCl3-                8.872e-018  8.025e-018   -17.052   -17.096    -0.044
   Mn(OH)3-              1.047e-019  9.467e-020   -18.980   -19.024    -0.044
Mn(3)           2.764e-034
   Mn+3                  2.764e-034  1.120e-034   -33.558   -33.951    -0.392
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.688   -83.862    -0.174
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.007   -97.051    -0.044
Na              2.176e-004
   Na+                   2.170e-004  1.965e-004    -3.664    -3.707    -0.043
   NaHCO3                6.501e-007  6.515e-007    -6.187    -6.186     0.001
   NaCO3-                7.125e-009  6.445e-009    -8.147    -8.191    -0.044
   NaSO4-                6.146e-011  5.559e-011   -10.211   -10.255    -0.044
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.084   -74.083     0.001
S(-2)           2.083e-004
   H2S                   6.190e-005  6.203e-005    -4.208    -4.207     0.001
   HS-                   4.997e-005  4.520e-005    -4.301    -4.345    -0.044
   Fe(HS)2               4.697e-005  4.707e-005    -4.328    -4.327     0.001
   AsS(OH)(HS)-          3.198e-007  2.893e-007    -6.495    -6.539    -0.044
   Fe(HS)3-              2.561e-007  2.317e-007    -6.592    -6.635    -0.044



   S5-2                  1.017e-007  7.316e-008    -6.993    -7.136    -0.143
   S4-2                  6.027e-008  4.269e-008    -7.220    -7.370    -0.150
   S6-2                  5.187e-008  3.787e-008    -7.285    -7.422    -0.137
   S-2                   5.195e-011  3.478e-011   -10.284   -10.459    -0.174
   S3-2                  2.161e-011  1.504e-011   -10.665   -10.823    -0.157
   S2-2                  1.244e-012  8.537e-013   -11.905   -12.069    -0.164
   As3S4(HS)2-           1.046e-015  9.462e-016   -14.980   -15.024    -0.044
S(6)            1.061e-007
   SO4-2                 8.365e-008  5.646e-008    -7.078    -7.248    -0.171
   CaSO4                 2.114e-008  2.118e-008    -7.675    -7.674     0.001
   MgSO4                 7.221e-010  7.237e-010    -9.141    -9.140     0.001
   FeSO4                 2.590e-010  2.595e-010    -9.587    -9.586     0.001
   MnSO4                 2.317e-010  2.322e-010    -9.635    -9.634     0.001
   NaSO4-                6.146e-011  5.559e-011   -10.211   -10.255    -0.044
   BaSO4                 9.859e-012  9.881e-012   -11.006   -11.005     0.001
   KSO4-                 7.496e-012  6.780e-012   -11.125   -11.169    -0.044
   HSO4-                 9.525e-013  8.616e-013   -12.021   -12.065    -0.044
   CaHSO4+               2.154e-014  1.948e-014   -13.667   -13.710    -0.044
   FeHSO4+               2.961e-016  2.678e-016   -15.529   -15.572    -0.044
   FeSO4+                2.649e-025  2.396e-025   -24.577   -24.621    -0.044
   Fe(SO4)2-             3.271e-031  2.959e-031   -30.485   -30.529    -0.044
   FeHSO4+2              1.504e-031  1.007e-031   -30.823   -30.997    -0.174

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.61   -9.97   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.79  -18.17   -1.38  As2O3
Artinite        -10.27   -0.67    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.10  -44.87    8.23  As2O5
As2S3(am)        -6.71  -51.61  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -15.52  -65.63  -50.11  Ba3(AsO4)2
Barite           -3.73  -13.71   -9.97  BaSO4
Birnessite      -28.63   14.97   43.60  MnO2
Bixbyite        -26.47  -27.08   -0.61  Mn2O3
Brucite          -7.49    9.35   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.54  -54.44  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.57   -2.29   -2.86  CH4
Claudetite      -16.83  -18.17   -1.34  As2O3
CO2(g)           -1.21   -2.68   -1.47  CO2
Dolomite         -1.41  -18.50  -17.09  CaMg(CO3)2
Dolomite(d)      -1.96  -18.50  -16.54  CaMg(CO3)2
Epsomite         -9.37  -11.51   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.22   -4.26   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.46  -37.57  -45.03  Fe3S4
Gypsum           -5.39   -9.97   -4.58  CaSO4:2H2O
H2(g)            -6.00   -9.15   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.21   -4.21   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.11   32.92   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.56  -38.53  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.96  -30.72   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.22  -43.05   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.47  -42.68   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.34  -41.62   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.32  -44.71   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.99  -10.02   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.37   11.97   25.34  MnOOH
Melanterite      -9.63  -11.84   -2.21  FeSO4:7H2O
Mirabilite      -13.55  -14.66   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.94  -89.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.47  -60.17  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.45  -12.74    2.71  MnCl2:4H2O
MnS(Green)       -5.98   -2.18    3.80  MnS
MnSO4           -14.55  -11.88    2.67  MnSO4
Nahcolite        -5.39   -5.94   -0.55  NaHCO3
Natron          -11.86  -13.17   -1.31  Na2CO3:10H2O
Nesquehonite     -4.40  -10.02   -5.62  MgCO3:3H2O
Nsutite         -27.59   14.97   42.56  MnO2
O2(g)           -71.19  -74.08   -2.89  O2
Orpiment         -5.31  -51.61  -46.30  As2S3
Portlandite     -11.92   10.88   22.80  Ca(OH)2
Pyrite           11.20   -7.28  -18.48  FeS2
Pyrochroite      -6.23    8.97   15.20  Mn(OH)2
Pyrolusite      -26.41   14.97   41.38  MnO2
Realgar          -3.29  -23.23  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.30  -44.54  -20.25  FeAsO4:2H2O
Siderite          0.55  -10.34  -10.89  FeCO3
Siderite(d)(3)    0.11  -10.34  -10.45  FeCO3
Sulfur           -3.04  -18.07  -15.03  S
Thenardite      -14.48  -14.66   -0.18  Na2SO4
Thermonatrite   -13.29  -13.17    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.65  -12.21   -8.56  BaCO3

Reaction step 56.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.120e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.64   14.96   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.718e-002 -2.818e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.049e-002 -1.145e-004
Manganite          -13.38   11.96   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.129e-004  4.129e-004
Siderite(d)(3)       0.12  -10.33  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.65  -12.22   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 1.698e-004  Surface charge, eq

Hfo_s         
 5.243e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.596e-006       0.686  3.596e-006      -5.444
Hfo_sOMn+        1.179e-006       0.225  1.179e-006      -5.928
Hfo_sOFe+        3.820e-007       0.073  3.820e-007      -6.418
Hfo_sOH2+        6.335e-008       0.012  6.335e-008      -7.198
Hfo_sOH          2.031e-008       0.004  2.031e-008      -7.692
Hfo_sOHBa+2      2.041e-009       0.000  2.041e-009      -8.690
Hfo_sO-          1.492e-010       0.000  1.492e-010      -9.826

Hfo           
 1.698e-004  Surface charge, eq

Hfo_w         
 2.097e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.495e-004       0.713  1.495e-004      -3.825
Hfo_wOH          4.792e-005       0.228  4.792e-005      -4.319
Hfo_wOFe+        8.411e-006       0.040  8.411e-006      -5.075
Hfo_wOMn+        2.210e-006       0.011  2.210e-006      -5.656
Hfo_wOCa+        8.027e-007       0.004  8.027e-007      -6.095
Hfo_wOMg+        4.106e-007       0.002  4.107e-007      -6.387
Hfo_wO-          3.519e-007       0.002  3.519e-007      -6.454
Hfo_wOFeOH       1.415e-007       0.001  1.415e-007      -6.849
Hfo_wH2AsO3      1.029e-008       0.000  1.029e-008      -7.987
Hfo_wSO4-        2.545e-011       0.000  2.545e-011     -10.594
Hfo_wOHSO4-2     1.628e-011       0.000  1.628e-011     -10.788
Hfo_wOBa+        6.586e-012       0.000  6.586e-012     -11.181
Hfo_wOHAsO4-3    1.288e-017       0.000  1.288e-017     -16.890
Hfo_wHAsO4-      2.807e-018       0.000  2.807e-018     -17.552
Hfo_wH2AsO4      2.833e-019       0.000  2.833e-019     -18.548

Mno           
-1.840e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.594e-025       0.000  2.594e-025     -24.586
Mno_O3Ca         1.610e-026       0.000  1.610e-026     -25.793
Mno_O3-2         1.176e-026       0.000  1.176e-026     -25.930
Mno_O3HMn+       5.700e-027       0.000  5.700e-027     -26.244
Mno_O3H-         6.478e-028       0.000  6.478e-028     -27.189
Mno_O3HCa+       3.086e-028       0.000  3.086e-028     -27.511
Mno_O3Na-        2.448e-028       0.000  2.449e-028     -27.611
Mno_O3Mg         1.761e-028       0.000  1.761e-028     -27.754
Mno_O3Ba         6.215e-029       0.000  6.215e-029     -28.207
Mno_O3HMg+       2.286e-030       0.000  2.286e-030     -29.641
Mno_O3HBa+       2.131e-030       0.000  2.131e-030     -29.671
Mno_O3HNa        1.258e-030       0.000  1.258e-030     -29.900
Mno_O3H2         2.679e-032       0.000  2.679e-032     -31.572
Mno_O3H3+        2.965e-037       0.000  2.965e-037     -36.528
Mno_O3H3Cl       7.277e-040       0.000  7.277e-040     -39.138

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.207e-007  3.206e-007
Ba               5.438e-007  5.438e-007
C                1.417e-002  1.417e-002
Ca               2.968e-003  2.968e-003
Cl               9.873e-005  9.873e-005
Fe               1.065e-004  1.065e-004
K                1.893e-005  1.893e-005
Mg               8.446e-005  8.445e-005
Mn               5.186e-005  5.186e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.796      Charge balance
                                       pe  =  -3.796      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.497e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  6.931e-003
                       Total CO2 (mol/kg)  =  8.912e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.704e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.83
                               Iterations  =  50
                                  Total H  = 1.110354e+002
                                  Total O  = 5.552826e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.748e-007  1.600e-007    -6.757    -6.796    -0.039
   OH-                   6.920e-008  6.256e-008    -7.160    -7.204    -0.044
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.207e-007
   AsS(OH)(HS)-          3.198e-007  2.892e-007    -6.495    -6.539    -0.044
   H3AsO3                8.336e-010  8.354e-010    -9.079    -9.078     0.001
   H2AsO3-               4.089e-012  3.697e-012   -11.388   -11.432    -0.044
   As3S4(HS)2-           1.086e-015  9.815e-016   -14.964   -15.008    -0.044
   H4AsO3+               7.323e-017  6.621e-017   -16.135   -16.179    -0.044
   HAsO3-2               6.901e-020  4.611e-020   -19.161   -19.336    -0.175
   AsO3-3                1.425e-028  5.752e-029   -27.846   -28.240    -0.394
As(5)           2.049e-018
   H2AsO4-               1.292e-018  1.168e-018   -17.889   -17.932    -0.044
   HAsO4-2               7.563e-019  5.053e-019   -18.121   -18.296    -0.175
   H3AsO4                3.721e-023  3.729e-023   -22.429   -22.428     0.001
   AsO4-3                1.752e-023  7.072e-024   -22.756   -23.150    -0.394
Ba              5.438e-007
   Ba+2                  5.215e-007  3.485e-007    -6.283    -6.458    -0.175
   BaHCO3+               2.200e-008  1.989e-008    -7.658    -7.701    -0.044
   BaCO3                 3.136e-010  3.143e-010    -9.504    -9.503     0.001
   BaSO4                 9.601e-012  9.622e-012   -11.018   -11.017     0.001
   BaOH+                 8.161e-014  7.379e-014   -13.088   -13.132    -0.044
C(-4)           5.261e-003
   CH4                   5.261e-003  5.273e-003    -2.279    -2.278     0.001
C(4)            8.912e-003
   HCO3-                 6.566e-003  5.956e-003    -2.183    -2.225    -0.042
   CO2                   2.138e-003  2.143e-003    -2.670    -2.669     0.001
   CaHCO3+               1.594e-004  1.441e-004    -3.798    -3.841    -0.044
   FeHCO3+               1.766e-005  1.597e-005    -4.753    -4.797    -0.044
   MnHCO3+               1.370e-005  1.238e-005    -4.863    -4.907    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.207e-006  3.804e-006    -5.376    -5.420    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001



   CO3-2                 2.578e-006  1.746e-006    -5.589    -5.758    -0.169
   FeCO3                 1.121e-006  1.123e-006    -5.950    -5.950     0.001
   NaHCO3                6.563e-007  6.577e-007    -6.183    -6.182     0.001
   MgCO3                 9.074e-008  9.094e-008    -7.042    -7.041     0.001
   BaHCO3+               2.200e-008  1.989e-008    -7.658    -7.701    -0.044
   NaCO3-                7.062e-009  6.385e-009    -8.151    -8.195    -0.044
   BaCO3                 3.136e-010  3.143e-010    -9.504    -9.503     0.001
Ca              2.968e-003
   Ca+2                  2.803e-003  1.897e-003    -2.552    -2.722    -0.170
   CaHCO3+               1.594e-004  1.441e-004    -3.798    -3.841    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.081e-008  2.085e-008    -7.682    -7.681     0.001
   CaOH+                 2.176e-009  1.968e-009    -8.662    -8.706    -0.044
   CaHSO4+               2.162e-014  1.954e-014   -13.665   -13.709    -0.044
Cl              9.873e-005
   Cl-                   9.872e-005  8.911e-005    -4.006    -4.050    -0.044
   MnCl+                 9.368e-009  8.469e-009    -8.028    -8.072    -0.044
   FeCl+                 3.648e-009  3.298e-009    -8.438    -8.482    -0.044
   MnCl2                 3.287e-013  3.294e-013   -12.483   -12.482     0.001
   MnCl3-                8.942e-018  8.085e-018   -17.049   -17.092    -0.044
   FeCl+2                1.650e-024  1.102e-024   -23.783   -23.958    -0.175
   FeCl2+                4.852e-028  4.387e-028   -27.314   -27.358    -0.044
   FeCl3                 3.901e-033  3.909e-033   -32.409   -32.408     0.001
Fe(2)           1.065e-004
   Fe(HS)2               4.725e-005  4.735e-005    -4.326    -4.325     0.001
   Fe+2                  4.013e-005  2.682e-005    -4.397    -4.572    -0.175
   FeHCO3+               1.766e-005  1.597e-005    -4.753    -4.797    -0.044
   FeCO3                 1.121e-006  1.123e-006    -5.950    -5.950     0.001
   Fe(HS)3-              2.539e-007  2.295e-007    -6.595    -6.639    -0.044
   FeOH+                 5.861e-008  5.299e-008    -7.232    -7.276    -0.044
   FeCl+                 3.648e-009  3.298e-009    -8.438    -8.482    -0.044
   FeSO4                 2.621e-010  2.627e-010    -9.581    -9.581     0.001
   Fe(OH)2               2.813e-012  2.819e-012   -11.551   -11.550     0.001
   Fe(OH)3-              7.239e-016  6.545e-016   -15.140   -15.184    -0.044
   FeHSO4+               3.055e-016  2.762e-016   -15.515   -15.559    -0.044
Fe(3)           6.550e-014
   Fe(OH)2+              3.783e-014  3.420e-014   -13.422   -13.466    -0.044
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.736e-016  1.569e-016   -15.761   -15.804    -0.044
   FeOH+2                2.473e-017  1.653e-017   -16.607   -16.782    -0.175
   Fe+3                  1.015e-021  4.096e-022   -20.994   -21.388    -0.394
   FeCl+2                1.650e-024  1.102e-024   -23.783   -23.958    -0.175
   FeSO4+                2.737e-025  2.474e-025   -24.563   -24.607    -0.044
   FeCl2+                4.852e-028  4.387e-028   -27.314   -27.358    -0.044
   Fe(SO4)2-             3.299e-031  2.982e-031   -30.482   -30.525    -0.044
   FeHSO4+2              1.586e-031  1.060e-031   -30.800   -30.975    -0.175
   Fe2(OH)2+4            3.688e-032  7.352e-033   -31.433   -32.134    -0.700
   FeCl3                 3.901e-033  3.909e-033   -32.409   -32.408     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.185   -43.280    -1.094
H(0)            1.413e-009
   H2                    7.066e-010  7.081e-010    -9.151    -9.150     0.001
K               1.893e-005
   K+                    1.893e-005  1.708e-005    -4.723    -4.767    -0.044
   KSO4-                 7.315e-012  6.613e-012   -11.136   -11.180    -0.044
Mg              8.446e-005
   Mg+2                  8.016e-005  5.458e-005    -4.096    -4.263    -0.167
   MgHCO3+               4.207e-006  3.804e-006    -5.376    -5.420    -0.044
   MgCO3                 9.074e-008  9.094e-008    -7.042    -7.041     0.001
   MgOH+                 1.370e-009  1.238e-009    -8.863    -8.907    -0.044
   MgSO4                 7.033e-010  7.049e-010    -9.153    -9.152     0.001
Mn(2)           5.186e-005
   Mn+2                  3.492e-005  2.333e-005    -4.457    -4.632    -0.175
   MnHCO3+               1.370e-005  1.238e-005    -4.863    -4.907    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.368e-009  8.469e-009    -8.028    -8.072    -0.044
   MnOH+                 4.145e-009  3.748e-009    -8.382    -8.426    -0.044
   MnSO4                 2.281e-010  2.286e-010    -9.642    -9.641     0.001



   MnCl2                 3.287e-013  3.294e-013   -12.483   -12.482     0.001
   MnCl3-                8.942e-018  8.085e-018   -17.049   -17.092    -0.044
   Mn(OH)3-              9.982e-020  9.025e-020   -19.001   -19.045    -0.044
Mn(3)           2.857e-034
   Mn+3                  2.857e-034  1.153e-034   -33.544   -33.938    -0.394
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.714   -83.889    -0.175
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.025   -97.069    -0.044
Na              2.176e-004
   Na+                   2.170e-004  1.964e-004    -3.664    -3.707    -0.043
   NaHCO3                6.563e-007  6.577e-007    -6.183    -6.182     0.001
   NaCO3-                7.062e-009  6.385e-009    -8.151    -8.195    -0.044
   NaSO4-                5.998e-011  5.422e-011   -10.222   -10.266    -0.044
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.081   -74.081     0.001
S(-2)           2.083e-004
   H2S                   6.212e-005  6.226e-005    -4.207    -4.206     0.001
   HS-                   4.923e-005  4.451e-005    -4.308    -4.352    -0.044
   Fe(HS)2               4.725e-005  4.735e-005    -4.326    -4.325     0.001
   AsS(OH)(HS)-          3.198e-007  2.892e-007    -6.495    -6.539    -0.044
   Fe(HS)3-              2.539e-007  2.295e-007    -6.595    -6.639    -0.044
   S5-2                  9.838e-008  7.070e-008    -7.007    -7.151    -0.143
   S4-2                  5.832e-008  4.125e-008    -7.234    -7.385    -0.150
   S6-2                  5.018e-008  3.660e-008    -7.299    -7.437    -0.137
   S-2                   5.030e-011  3.361e-011   -10.298   -10.474    -0.175
   S3-2                  2.092e-011  1.454e-011   -10.679   -10.838    -0.158
   S2-2                  1.204e-012  8.250e-013   -11.919   -12.084    -0.164
   As3S4(HS)2-           1.086e-015  9.815e-016   -14.964   -15.008    -0.044
S(6)            1.039e-007
   SO4-2                 8.178e-008  5.509e-008    -7.087    -7.259    -0.172
   CaSO4                 2.081e-008  2.085e-008    -7.682    -7.681     0.001
   MgSO4                 7.033e-010  7.049e-010    -9.153    -9.152     0.001
   FeSO4                 2.621e-010  2.627e-010    -9.581    -9.581     0.001
   MnSO4                 2.281e-010  2.286e-010    -9.642    -9.641     0.001
   NaSO4-                5.998e-011  5.422e-011   -10.222   -10.266    -0.044
   BaSO4                 9.601e-012  9.622e-012   -11.018   -11.017     0.001
   KSO4-                 7.315e-012  6.613e-012   -11.136   -11.180    -0.044
   HSO4-                 9.477e-013  8.569e-013   -12.023   -12.067    -0.044
   CaHSO4+               2.162e-014  1.954e-014   -13.665   -13.709    -0.044
   FeHSO4+               3.055e-016  2.762e-016   -15.515   -15.559    -0.044
   FeSO4+                2.737e-025  2.474e-025   -24.563   -24.607    -0.044
   Fe(SO4)2-             3.299e-031  2.982e-031   -30.482   -30.525    -0.044
   FeHSO4+2              1.586e-031  1.060e-031   -30.800   -30.975    -0.175

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.62   -9.98   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.78  -18.16   -1.38  As2O3
Artinite        -10.29   -0.69    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.08  -44.86    8.23  As2O5
As2S3(am)        -6.70  -51.60  -44.90  As2S3
As_native        -5.55  -18.08  -12.53  As
Ba3(AsO4)2      -15.56  -65.67  -50.11  Ba3(AsO4)2
Barite           -3.75  -13.72   -9.97  BaSO4
Birnessite      -28.64   14.96   43.60  MnO2
Bixbyite        -26.49  -27.10   -0.61  Mn2O3
Brucite          -7.51    9.33   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.56  -54.47  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.58   -2.28   -2.86  CH4
Claudetite      -16.82  -18.16   -1.34  As2O3
CO2(g)           -1.20   -2.67   -1.47  CO2
Dolomite         -1.41  -18.50  -17.09  CaMg(CO3)2



Dolomite(d)      -1.96  -18.50  -16.54  CaMg(CO3)2
Epsomite         -9.38  -11.52   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.21   -4.25   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.47  -37.57  -45.03  Fe3S4
Gypsum           -5.40   -9.98   -4.58  CaSO4:2H2O
H2(g)            -6.00   -9.15   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.21   -4.21   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.15   32.88   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.57  -38.54  -29.97  CaMg3(CO3)4
Hydromagnesite  -21.99  -30.76   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.22  -43.05   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.46  -42.67   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.33  -41.61   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.31  -44.70   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -1.99  -10.02   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.38   11.96   25.34  MnOOH
Melanterite      -9.62  -11.83   -2.21  FeSO4:7H2O
Mirabilite      -13.56  -14.67   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.94  -89.65   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.49  -60.20  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.44  -12.73    2.71  MnCl2:4H2O
MnS(Green)       -5.99   -2.19    3.80  MnS
MnSO4           -14.56  -11.89    2.67  MnSO4
Nahcolite        -5.38   -5.93   -0.55  NaHCO3
Natron          -11.86  -13.17   -1.31  Na2CO3:10H2O
Nesquehonite     -4.40  -10.02   -5.62  MgCO3:3H2O
Nsutite         -27.60   14.96   42.56  MnO2
O2(g)           -71.19  -74.08   -2.89  O2
Orpiment         -5.30  -51.60  -46.30  As2S3
Portlandite     -11.93   10.87   22.80  Ca(OH)2
Pyrite           11.20   -7.27  -18.48  FeS2
Pyrochroite      -6.24    8.96   15.20  Mn(OH)2
Pyrolusite      -26.42   14.96   41.38  MnO2
Realgar          -3.28  -23.23  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.29  -44.54  -20.25  FeAsO4:2H2O
Siderite          0.56  -10.33  -10.89  FeCO3
Siderite(d)(3)    0.12  -10.33  -10.45  FeCO3
Sulfur           -3.04  -18.07  -15.03  S
Thenardite      -14.49  -14.67   -0.18  Na2SO4
Thermonatrite   -13.30  -13.17    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.65  -12.22   -8.56  BaCO3

Reaction step 57.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.140e-002 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.65   14.95   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.715e-002 -2.850e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.048e-002 -1.172e-004
Manganite          -13.39   11.95   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.123e-004  4.123e-004
Siderite(d)(3)       0.13  -10.32  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.66  -12.22   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.704e-004  Surface charge, eq

Hfo_s         
 5.241e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.607e-006       0.688  3.607e-006      -5.443
Hfo_sOMn+        1.161e-006       0.222  1.161e-006      -5.935
Hfo_sOFe+        3.865e-007       0.074  3.865e-007      -6.413
Hfo_sOH2+        6.417e-008       0.012  6.418e-008      -7.193
Hfo_sOH          2.020e-008       0.004  2.020e-008      -7.695
Hfo_sOHBa+2      2.026e-009       0.000  2.026e-009      -8.693
Hfo_sO-          1.456e-010       0.000  1.456e-010      -9.837

Hfo           
 1.704e-004  Surface charge, eq

Hfo_w         
 2.097e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.501e-004       0.716  1.501e-004      -3.823
Hfo_wOH          4.725e-005       0.225  4.726e-005      -4.326
Hfo_wOFe+        8.439e-006       0.040  8.439e-006      -5.074
Hfo_wOMn+        2.158e-006       0.010  2.158e-006      -5.666
Hfo_wOCa+        7.839e-007       0.004  7.839e-007      -6.106
Hfo_wOMg+        3.968e-007       0.002  3.968e-007      -6.401
Hfo_wO-          3.407e-007       0.002  3.407e-007      -6.468
Hfo_wOFeOH       1.394e-007       0.001  1.394e-007      -6.856
Hfo_wH2AsO3      1.026e-008       0.000  1.026e-008      -7.989
Hfo_wSO4-        2.496e-011       0.000  2.496e-011     -10.603
Hfo_wOHSO4-2     1.567e-011       0.000  1.567e-011     -10.805
Hfo_wOBa+        6.362e-012       0.000  6.363e-012     -11.196
Hfo_wOHAsO4-3    1.218e-017       0.000  1.218e-017     -16.914
Hfo_wHAsO4-      2.754e-018       0.000  2.755e-018     -17.560
Hfo_wH2AsO4      2.832e-019       0.000  2.832e-019     -18.548

Mno           
-3.281e-027  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.704e-026       0.000  4.704e-026     -25.328
Mno_O3Ca         2.919e-027       0.000  2.919e-027     -26.535
Mno_O3-2         2.114e-027       0.000  2.114e-027     -26.675
Mno_O3HMn+       1.053e-027       0.000  1.053e-027     -26.978
Mno_O3H-         1.186e-028       0.000  1.186e-028     -27.926
Mno_O3HCa+       5.699e-029       0.000  5.700e-029     -28.244
Mno_O3Na-        4.399e-029       0.000  4.400e-029     -28.357
Mno_O3Mg         3.159e-029       0.000  3.160e-029     -28.500
Mno_O3Ba         1.115e-029       0.000  1.115e-029     -28.953
Mno_O3HMg+       4.178e-031       0.000  4.178e-031     -30.379
Mno_O3HBa+       3.894e-031       0.000  3.894e-031     -30.410
Mno_O3HNa        2.303e-031       0.000  2.303e-031     -30.638
Mno_O3H2         4.997e-033       0.000  4.998e-033     -32.301
Mno_O3H3+        5.634e-038       0.000  5.634e-038     -37.249
Mno_O3H3Cl       1.382e-040       0.000  1.382e-040     -39.859

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.207e-007  3.207e-007
Ba               5.438e-007  5.438e-007
C                1.441e-002  1.440e-002
Ca               3.001e-003  3.000e-003
Cl               9.873e-005  9.873e-005
Fe               1.091e-004  1.091e-004
K                1.893e-005  1.893e-005
Mg               8.447e-005  8.447e-005
Mn               5.249e-005  5.248e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.788      Charge balance
                                       pe  =  -3.787      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.594e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.003e-003
                       Total CO2 (mol/kg)  =  9.045e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.710e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.81
                               Iterations  =  53
                                  Total H  = 1.110358e+002
                                  Total O  = 5.552857e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.781e-007  1.629e-007    -6.749    -6.788    -0.039
   OH-                   6.796e-008  6.142e-008    -7.168    -7.212    -0.044
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.207e-007
   AsS(OH)(HS)-          3.198e-007  2.890e-007    -6.495    -6.539    -0.044
   H3AsO3                8.429e-010  8.448e-010    -9.074    -9.073     0.001
   H2AsO3-               4.061e-012  3.670e-012   -11.391   -11.435    -0.044
   As3S4(HS)2-           1.126e-015  1.017e-015   -14.949   -14.993    -0.044
   H4AsO3+               7.547e-017  6.820e-017   -16.122   -16.166    -0.044
   HAsO3-2               6.738e-020  4.494e-020   -19.171   -19.347    -0.176
   AsO3-3                1.369e-028  5.503e-029   -27.864   -28.259    -0.396



As(5)           2.027e-018
   H2AsO4-               1.287e-018  1.163e-018   -17.891   -17.935    -0.044
   HAsO4-2               7.401e-019  4.937e-019   -18.131   -18.307    -0.176
   H3AsO4                3.772e-023  3.780e-023   -22.423   -22.422     0.001
   AsO4-3                1.687e-023  6.782e-024   -22.773   -23.169    -0.396
Ba              5.438e-007
   Ba+2                  5.213e-007  3.477e-007    -6.283    -6.459    -0.176
   BaHCO3+               2.218e-008  2.005e-008    -7.654    -7.698    -0.044
   BaCO3                 3.103e-010  3.110e-010    -9.508    -9.507     0.001
   BaSO4                 9.353e-012  9.374e-012   -11.029   -11.028     0.001
   BaOH+                 7.999e-014  7.229e-014   -13.097   -13.141    -0.044
C(-4)           5.361e-003
   CH4                   5.361e-003  5.373e-003    -2.271    -2.270     0.001
C(4)            9.045e-003
   HCO3-                 6.633e-003  6.015e-003    -2.178    -2.221    -0.043
   CO2                   2.199e-003  2.204e-003    -2.658    -2.657     0.001
   CaHCO3+               1.624e-004  1.468e-004    -3.789    -3.833    -0.044
   FeHCO3+               1.850e-005  1.672e-005    -4.733    -4.777    -0.044
   MnHCO3+               1.396e-005  1.262e-005    -4.855    -4.899    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.242e-006  3.834e-006    -5.372    -5.416    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.561e-006  1.731e-006    -5.592    -5.762    -0.170
   FeCO3                 1.151e-006  1.154e-006    -5.939    -5.938     0.001
   NaHCO3                6.624e-007  6.639e-007    -6.179    -6.178     0.001
   MgCO3                 8.979e-008  8.998e-008    -7.047    -7.046     0.001
   BaHCO3+               2.218e-008  2.005e-008    -7.654    -7.698    -0.044
   NaCO3-                7.001e-009  6.327e-009    -8.155    -8.199    -0.044
   BaCO3                 3.103e-010  3.110e-010    -9.508    -9.507     0.001
Ca              3.001e-003
   Ca+2                  2.833e-003  1.914e-003    -2.548    -2.718    -0.170
   CaHCO3+               1.624e-004  1.468e-004    -3.789    -3.833    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.049e-008  2.054e-008    -7.688    -7.687     0.001
   CaOH+                 2.156e-009  1.948e-009    -8.666    -8.710    -0.044
   CaHSO4+               2.169e-014  1.961e-014   -13.664   -13.708    -0.044
Cl              9.873e-005
   Cl-                   9.872e-005  8.907e-005    -4.006    -4.050    -0.045
   MnCl+                 9.449e-009  8.539e-009    -8.025    -8.069    -0.044
   FeCl+                 3.781e-009  3.417e-009    -8.422    -8.466    -0.044
   MnCl2                 3.312e-013  3.320e-013   -12.480   -12.479     0.001
   MnCl3-                9.011e-018  8.144e-018   -17.045   -17.089    -0.044
   FeCl+2                1.746e-024  1.164e-024   -23.758   -23.934    -0.176
   FeCl2+                5.126e-028  4.633e-028   -27.290   -27.334    -0.044
   FeCl3                 4.117e-033  4.126e-033   -32.385   -32.384     0.001
Fe(2)           1.091e-004
   Fe(HS)2               4.752e-005  4.762e-005    -4.323    -4.322     0.001
   Fe+2                  4.167e-005  2.779e-005    -4.380    -4.556    -0.176
   FeHCO3+               1.850e-005  1.672e-005    -4.733    -4.777    -0.044
   FeCO3                 1.151e-006  1.154e-006    -5.939    -5.938     0.001
   Fe(HS)3-              2.516e-007  2.274e-007    -6.599    -6.643    -0.044
   FeOH+                 5.966e-008  5.392e-008    -7.224    -7.268    -0.044
   FeCl+                 3.781e-009  3.417e-009    -8.422    -8.466    -0.044
   FeSO4                 2.652e-010  2.658e-010    -9.576    -9.575     0.001
   Fe(OH)2               2.809e-012  2.815e-012   -11.551   -11.550     0.001
   Fe(OH)3-              7.101e-016  6.417e-016   -15.149   -15.193    -0.044
   FeHSO4+               3.151e-016  2.847e-016   -15.502   -15.546    -0.044
Fe(3)           6.622e-014
   Fe(OH)2+              3.855e-014  3.484e-014   -13.414   -13.458    -0.044
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.705e-016  1.541e-016   -15.768   -15.812    -0.044
   FeOH+2                2.571e-017  1.715e-017   -16.590   -16.766    -0.176
   Fe+3                  1.077e-021  4.329e-022   -20.968   -21.364    -0.396
   FeCl+2                1.746e-024  1.164e-024   -23.758   -23.934    -0.176
   FeSO4+                2.825e-025  2.553e-025   -24.549   -24.593    -0.044
   FeCl2+                5.126e-028  4.633e-028   -27.290   -27.334    -0.044
   Fe(SO4)2-             3.325e-031  3.005e-031   -30.478   -30.522    -0.044



   FeHSO4+2              1.670e-031  1.114e-031   -30.777   -30.953    -0.176
   Fe2(OH)2+4            3.999e-032  7.915e-033   -31.398   -32.102    -0.704
   FeCl3                 4.117e-033  4.126e-033   -32.385   -32.384     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.140   -43.239    -1.099
H(0)            1.410e-009
   H2                    7.049e-010  7.065e-010    -9.152    -9.151     0.001
K               1.893e-005
   K+                    1.893e-005  1.708e-005    -4.723    -4.768    -0.045
   KSO4-                 7.141e-012  6.454e-012   -11.146   -11.190    -0.044
Mg              8.447e-005
   Mg+2                  8.014e-005  5.447e-005    -4.096    -4.264    -0.168
   MgHCO3+               4.242e-006  3.834e-006    -5.372    -5.416    -0.044
   MgCO3                 8.979e-008  8.998e-008    -7.047    -7.046     0.001
   MgOH+                 1.343e-009  1.213e-009    -8.872    -8.916    -0.044
   MgSO4                 6.854e-010  6.869e-010    -9.164    -9.163     0.001
Mn(2)           5.249e-005
   Mn+2                  3.528e-005  2.353e-005    -4.452    -4.628    -0.176
   MnHCO3+               1.396e-005  1.262e-005    -4.855    -4.899    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.449e-009  8.539e-009    -8.025    -8.069    -0.044
   MnOH+                 4.107e-009  3.711e-009    -8.387    -8.430    -0.044
   MnSO4                 2.246e-010  2.251e-010    -9.649    -9.648     0.001
   MnCl2                 3.312e-013  3.320e-013   -12.480   -12.479     0.001
   MnCl3-                9.011e-018  8.144e-018   -17.045   -17.089    -0.044
   Mn(OH)3-              9.530e-020  8.613e-020   -19.021   -19.065    -0.044
Mn(3)           2.951e-034
   Mn+3                  2.951e-034  1.186e-034   -33.530   -33.926    -0.396
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.739   -83.915    -0.176
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.043   -97.087    -0.044
Na              2.176e-004
   Na+                   2.170e-004  1.963e-004    -3.664    -3.707    -0.043
   NaHCO3                6.624e-007  6.639e-007    -6.179    -6.178     0.001
   NaCO3-                7.001e-009  6.327e-009    -8.155    -8.199    -0.044
   NaSO4-                5.855e-011  5.291e-011   -10.232   -10.276    -0.044
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.079   -74.078     0.001
S(-2)           2.083e-004
   H2S                   6.233e-005  6.247e-005    -4.205    -4.204     0.001
   HS-                   4.852e-005  4.385e-005    -4.314    -4.358    -0.044
   Fe(HS)2               4.752e-005  4.762e-005    -4.323    -4.322     0.001
   AsS(OH)(HS)-          3.198e-007  2.890e-007    -6.495    -6.539    -0.044
   Fe(HS)3-              2.516e-007  2.274e-007    -6.599    -6.643    -0.044
   S5-2                  9.526e-008  6.838e-008    -7.021    -7.165    -0.144
   S4-2                  5.648e-008  3.989e-008    -7.248    -7.399    -0.151
   S6-2                  4.859e-008  3.539e-008    -7.313    -7.451    -0.138
   S-2                   4.873e-011  3.250e-011   -10.312   -10.488    -0.176
   S3-2                  2.026e-011  1.406e-011   -10.693   -10.852    -0.159
   S2-2                  1.167e-012  7.978e-013   -11.933   -12.098    -0.165
   As3S4(HS)2-           1.126e-015  1.017e-015   -14.949   -14.993    -0.044
S(6)            1.017e-007
   SO4-2                 7.998e-008  5.379e-008    -7.097    -7.269    -0.172
   CaSO4                 2.049e-008  2.054e-008    -7.688    -7.687     0.001
   MgSO4                 6.854e-010  6.869e-010    -9.164    -9.163     0.001
   FeSO4                 2.652e-010  2.658e-010    -9.576    -9.575     0.001
   MnSO4                 2.246e-010  2.251e-010    -9.649    -9.648     0.001
   NaSO4-                5.855e-011  5.291e-011   -10.232   -10.276    -0.044
   BaSO4                 9.353e-012  9.374e-012   -11.029   -11.028     0.001
   KSO4-                 7.141e-012  6.454e-012   -11.146   -11.190    -0.044
   HSO4-                 9.429e-013  8.521e-013   -12.026   -12.069    -0.044
   CaHSO4+               2.169e-014  1.961e-014   -13.664   -13.708    -0.044
   FeHSO4+               3.151e-016  2.847e-016   -15.502   -15.546    -0.044
   FeSO4+                2.825e-025  2.553e-025   -24.549   -24.593    -0.044
   Fe(SO4)2-             3.325e-031  3.005e-031   -30.478   -30.522    -0.044
   FeHSO4+2              1.670e-031  1.114e-031   -30.777   -30.953    -0.176



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.63   -9.99   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.77  -18.15   -1.38  As2O3
Artinite        -10.31   -0.71    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.07  -44.84    8.23  As2O5
As2S3(am)        -6.68  -51.58  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -15.60  -65.71  -50.11  Ba3(AsO4)2
Barite           -3.76  -13.73   -9.97  BaSO4
Birnessite      -28.65   14.95   43.60  MnO2
Bixbyite        -26.51  -27.12   -0.61  Mn2O3
Brucite          -7.53    9.31   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.59  -54.49  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.59   -2.27   -2.86  CH4
Claudetite      -16.81  -18.15   -1.34  As2O3
CO2(g)           -1.19   -2.66   -1.47  CO2
Dolomite         -1.42  -18.51  -17.09  CaMg(CO3)2
Dolomite(d)      -1.97  -18.51  -16.54  CaMg(CO3)2
Epsomite         -9.39  -11.53   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.21   -4.25   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.47  -37.56  -45.03  Fe3S4
Gypsum           -5.41   -9.99   -4.58  CaSO4:2H2O
H2(g)            -6.00   -9.15   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.21   -4.20   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.19   32.84   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.59  -38.56  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.03  -30.79   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.21  -43.04   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.46  -42.67   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.33  -41.61   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.30  -44.69   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.00  -10.03   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.39   11.95   25.34  MnOOH
Melanterite      -9.62  -11.83   -2.21  FeSO4:7H2O
Mirabilite      -13.57  -14.68   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.95  -89.66   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.52  -60.22  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.44  -12.73    2.71  MnCl2:4H2O
MnS(Green)       -6.00   -2.20    3.80  MnS
MnSO4           -14.57  -11.90    2.67  MnSO4
Nahcolite        -5.38   -5.93   -0.55  NaHCO3
Natron          -11.87  -13.18   -1.31  Na2CO3:10H2O
Nesquehonite     -4.40  -10.03   -5.62  MgCO3:3H2O
Nsutite         -27.62   14.95   42.56  MnO2
O2(g)           -71.19  -74.08   -2.89  O2
Orpiment         -5.28  -51.58  -46.30  As2S3
Portlandite     -11.94   10.86   22.80  Ca(OH)2
Pyrite           11.21   -7.27  -18.48  FeS2
Pyrochroite      -6.25    8.95   15.20  Mn(OH)2
Pyrolusite      -26.43   14.95   41.38  MnO2
Realgar          -3.28  -23.22  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.28  -44.53  -20.25  FeAsO4:2H2O
Siderite          0.57  -10.32  -10.89  FeCO3
Siderite(d)(3)    0.13  -10.32  -10.45  FeCO3
Sulfur           -3.04  -18.06  -15.03  S
Thenardite      -14.50  -14.68   -0.18  Na2SO4
Thermonatrite   -13.30  -13.18    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.66  -12.22   -8.56  BaCO3

Reaction step 58.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.160e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.66   14.94   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.712e-002 -2.882e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.048e-002 -1.199e-004
Manganite          -13.40   11.94   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.118e-004  4.118e-004
Siderite(d)(3)       0.14  -10.31  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.66  -12.23   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.710e-004  Surface charge, eq

Hfo_s         
 5.240e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.618e-006       0.690  3.618e-006      -5.442
Hfo_sOMn+        1.144e-006       0.218  1.144e-006      -5.942
Hfo_sOFe+        3.910e-007       0.075  3.910e-007      -6.408
Hfo_sOH2+        6.499e-008       0.012  6.499e-008      -7.187
Hfo_sOH          2.009e-008       0.004  2.009e-008      -7.697
Hfo_sOHBa+2      2.010e-009       0.000  2.010e-009      -8.697
Hfo_sO-          1.423e-010       0.000  1.423e-010      -9.847

Hfo           
 1.710e-004  Surface charge, eq

Hfo_w         
 2.096e-004  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.508e-004       0.719  1.508e-004      -3.822
Hfo_wOH          4.661e-005       0.222  4.661e-005      -4.331
Hfo_wOFe+        8.466e-006       0.040  8.467e-006      -5.072
Hfo_wOMn+        2.108e-006       0.010  2.108e-006      -5.676
Hfo_wOCa+        7.658e-007       0.004  7.658e-007      -6.116
Hfo_wOMg+        3.837e-007       0.002  3.837e-007      -6.416
Hfo_wO-          3.301e-007       0.002  3.301e-007      -6.481
Hfo_wOFeOH       1.373e-007       0.001  1.373e-007      -6.862
Hfo_wH2AsO3      1.024e-008       0.000  1.024e-008      -7.990
Hfo_wSO4-        2.449e-011       0.000  2.449e-011     -10.611
Hfo_wOHSO4-2     1.510e-011       0.000  1.510e-011     -10.821
Hfo_wOBa+        6.151e-012       0.000  6.151e-012     -11.211
Hfo_wOHAsO4-3    1.154e-017       0.000  1.154e-017     -16.938
Hfo_wHAsO4-      2.704e-018       0.000  2.704e-018     -17.568
Hfo_wH2AsO4      2.831e-019       0.000  2.831e-019     -18.548

Mno           
-1.491e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.175e-025       0.000  2.175e-025     -24.663
Mno_O3Ca         1.349e-026       0.000  1.350e-026     -25.870
Mno_O3-2         9.693e-027       0.000  9.694e-027     -26.014
Mno_O3HMn+       4.956e-027       0.000  4.956e-027     -26.305
Mno_O3H-         5.537e-028       0.000  5.538e-028     -27.257
Mno_O3HCa+       2.683e-028       0.000  2.683e-028     -27.571
Mno_O3Na-        2.016e-028       0.000  2.016e-028     -27.695
Mno_O3Mg         1.446e-028       0.000  1.446e-028     -27.840
Mno_O3Ba         5.101e-029       0.000  5.101e-029     -28.292
Mno_O3HMg+       1.947e-030       0.000  1.947e-030     -29.711
Mno_O3HBa+       1.814e-030       0.000  1.814e-030     -29.741
Mno_O3HNa        1.075e-030       0.000  1.075e-030     -29.969
Mno_O3H2         2.375e-032       0.000  2.375e-032     -31.624
Mno_O3H3+        2.726e-037       0.000  2.727e-037     -36.564
Mno_O3H3Cl       6.685e-040       0.000  6.685e-040     -39.175

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.207e-007  3.207e-007
Ba               5.439e-007  5.438e-007
C                1.464e-002  1.464e-002
Ca               3.032e-003  3.032e-003
Cl               9.873e-005  9.873e-005
Fe               1.118e-004  1.118e-004
K                1.893e-005  1.893e-005
Mg               8.448e-005  8.448e-005
Mn               5.311e-005  5.311e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.780      Charge balance
                                       pe  =  -3.779      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.691e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.074e-003
                       Total CO2 (mol/kg)  =  9.178e-003
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -3.716e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.79
                               Iterations  =  37
                                  Total H  = 1.110362e+002
                                  Total O  = 5.552887e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.814e-007  1.659e-007    -6.741    -6.780    -0.039
   OH-                   6.677e-008  6.032e-008    -7.175    -7.220    -0.044
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.207e-007
   AsS(OH)(HS)-          3.199e-007  2.889e-007    -6.495    -6.539    -0.044
   H3AsO3                8.522e-010  8.541e-010    -9.069    -9.068     0.001
   H2AsO3-               4.035e-012  3.645e-012   -11.394   -11.438    -0.044
   As3S4(HS)2-           1.166e-015  1.053e-015   -14.933   -14.977    -0.044
   H4AsO3+               7.773e-017  7.021e-017   -16.109   -16.154    -0.044
   HAsO3-2               6.583e-020  4.383e-020   -19.182   -19.358    -0.177
   AsO3-3                1.316e-028  5.271e-029   -27.881   -28.278    -0.397
As(5)           2.006e-018
   H2AsO4-               1.281e-018  1.157e-018   -17.892   -17.937    -0.044
   HAsO4-2               7.247e-019  4.825e-019   -18.140   -18.316    -0.177
   H3AsO4                3.822e-023  3.831e-023   -22.418   -22.417     0.001
   AsO4-3                1.626e-023  6.511e-024   -22.789   -23.186    -0.397
Ba              5.439e-007
   Ba+2                  5.212e-007  3.470e-007    -6.283    -6.460    -0.177
   BaHCO3+               2.236e-008  2.020e-008    -7.651    -7.695    -0.044
   BaCO3                 3.070e-010  3.077e-010    -9.513    -9.512     0.001
   BaSO4                 9.116e-012  9.137e-012   -11.040   -11.039     0.001
   BaOH+                 7.843e-014  7.085e-014   -13.106   -13.150    -0.044
C(-4)           5.460e-003
   CH4                   5.460e-003  5.473e-003    -2.263    -2.262     0.001
C(4)            9.178e-003
   HCO3-                 6.700e-003  6.073e-003    -2.174    -2.217    -0.043
   CO2                   2.261e-003  2.266e-003    -2.646    -2.645     0.001
   CaHCO3+               1.655e-004  1.495e-004    -3.781    -3.825    -0.044
   FeHCO3+               1.935e-005  1.748e-005    -4.713    -4.758    -0.044
   MnHCO3+               1.422e-005  1.285e-005    -4.847    -4.891    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.277e-006  3.864e-006    -5.369    -5.413    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.543e-006  1.717e-006    -5.595    -5.765    -0.171
   FeCO3                 1.182e-006  1.185e-006    -5.927    -5.926     0.001
   NaHCO3                6.685e-007  6.700e-007    -6.175    -6.174     0.001
   MgCO3                 8.886e-008  8.906e-008    -7.051    -7.050     0.001
   BaHCO3+               2.236e-008  2.020e-008    -7.651    -7.695    -0.044
   NaCO3-                6.942e-009  6.271e-009    -8.158    -8.203    -0.044
   BaCO3                 3.070e-010  3.077e-010    -9.513    -9.512     0.001
Ca              3.032e-003
   Ca+2                  2.861e-003  1.930e-003    -2.543    -2.714    -0.171
   CaHCO3+               1.655e-004  1.495e-004    -3.781    -3.825    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 2.018e-008  2.023e-008    -7.695    -7.694     0.001
   CaOH+                 2.136e-009  1.930e-009    -8.670    -8.714    -0.044
   CaHSO4+               2.177e-014  1.966e-014   -13.662   -13.706    -0.044
Cl              9.873e-005
   Cl-                   9.872e-005  8.902e-005    -4.006    -4.050    -0.045
   MnCl+                 9.528e-009  8.607e-009    -8.021    -8.065    -0.044
   FeCl+                 3.915e-009  3.537e-009    -8.407    -8.451    -0.044
   MnCl2                 3.337e-013  3.345e-013   -12.477   -12.476     0.001
   MnCl3-                9.079e-018  8.201e-018   -17.042   -17.086    -0.044
   FeCl+2                1.845e-024  1.229e-024   -23.734   -23.911    -0.177
   FeCl2+                5.409e-028  4.886e-028   -27.267   -27.311    -0.044
   FeCl3                 4.340e-033  4.350e-033   -32.363   -32.362     0.001



Fe(2)           1.118e-004
   Fe(HS)2               4.778e-005  4.789e-005    -4.321    -4.320     0.001
   Fe+2                  4.323e-005  2.878e-005    -4.364    -4.541    -0.177
   FeHCO3+               1.935e-005  1.748e-005    -4.713    -4.758    -0.044
   FeCO3                 1.182e-006  1.185e-006    -5.927    -5.926     0.001
   Fe(HS)3-              2.494e-007  2.253e-007    -6.603    -6.647    -0.044
   FeOH+                 6.071e-008  5.484e-008    -7.217    -7.261    -0.044
   FeCl+                 3.915e-009  3.537e-009    -8.407    -8.451    -0.044
   FeSO4                 2.683e-010  2.689e-010    -9.571    -9.570     0.001
   Fe(OH)2               2.806e-012  2.812e-012   -11.552   -11.551     0.001
   Fe(OH)3-              6.969e-016  6.295e-016   -15.157   -15.201    -0.044
   FeHSO4+               3.246e-016  2.932e-016   -15.489   -15.533    -0.044
Fe(3)           6.694e-014
   Fe(OH)2+              3.927e-014  3.547e-014   -13.406   -13.450    -0.044
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.675e-016  1.513e-016   -15.776   -15.820    -0.044
   FeOH+2                2.670e-017  1.778e-017   -16.573   -16.750    -0.177
   Fe+3                  1.141e-021  4.570e-022   -20.943   -21.340    -0.397
   FeCl+2                1.845e-024  1.229e-024   -23.734   -23.911    -0.177
   FeSO4+                2.914e-025  2.633e-025   -24.535   -24.580    -0.044
   FeCl2+                5.409e-028  4.886e-028   -27.267   -27.311    -0.044
   Fe(SO4)2-             3.350e-031  3.026e-031   -30.475   -30.519    -0.044
   FeHSO4+2              1.757e-031  1.170e-031   -30.755   -30.932    -0.177
   Fe2(OH)2+4            4.329e-032  8.508e-033   -31.364   -32.070    -0.707
   FeCl3                 4.340e-033  4.350e-033   -32.363   -32.362     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.096   -43.200    -1.104
H(0)            1.407e-009
   H2                    7.033e-010  7.048e-010    -9.153    -9.152     0.001
K               1.893e-005
   K+                    1.893e-005  1.707e-005    -4.723    -4.768    -0.045
   KSO4-                 6.975e-012  6.300e-012   -11.156   -11.201    -0.044
Mg              8.448e-005
   Mg+2                  8.012e-005  5.437e-005    -4.096    -4.265    -0.168
   MgHCO3+               4.277e-006  3.864e-006    -5.369    -5.413    -0.044
   MgCO3                 8.886e-008  8.906e-008    -7.051    -7.050     0.001
   MgOH+                 1.317e-009  1.189e-009    -8.880    -8.925    -0.044
   MgSO4                 6.681e-010  6.696e-010    -9.175    -9.174     0.001
Mn(2)           5.311e-005
   Mn+2                  3.565e-005  2.373e-005    -4.448    -4.625    -0.177
   MnHCO3+               1.422e-005  1.285e-005    -4.847    -4.891    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.528e-009  8.607e-009    -8.021    -8.065    -0.044
   MnOH+                 4.069e-009  3.676e-009    -8.391    -8.435    -0.044
   MnSO4                 2.212e-010  2.217e-010    -9.655    -9.654     0.001
   MnCl2                 3.337e-013  3.345e-013   -12.477   -12.476     0.001
   MnCl3-                9.079e-018  8.201e-018   -17.042   -17.086    -0.044
   Mn(OH)3-              9.109e-020  8.228e-020   -19.041   -19.085    -0.044
Mn(3)           3.045e-034
   Mn+3                  3.045e-034  1.220e-034   -33.516   -33.914    -0.397
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.764   -83.941    -0.177
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.060   -97.104    -0.044
Na              2.176e-004
   Na+                   2.170e-004  1.962e-004    -3.664    -3.707    -0.044
   NaHCO3                6.685e-007  6.700e-007    -6.175    -6.174     0.001
   NaCO3-                6.942e-009  6.271e-009    -8.158    -8.203    -0.044
   NaSO4-                5.719e-011  5.166e-011   -10.243   -10.287    -0.044
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.077   -74.076     0.001
S(-2)           2.083e-004
   H2S                   6.254e-005  6.268e-005    -4.204    -4.203     0.001
   HS-                   4.783e-005  4.321e-005    -4.320    -4.364    -0.044
   Fe(HS)2               4.778e-005  4.789e-005    -4.321    -4.320     0.001
   AsS(OH)(HS)-          3.199e-007  2.889e-007    -6.495    -6.539    -0.044
   Fe(HS)3-              2.494e-007  2.253e-007    -6.603    -6.647    -0.044
   S5-2                  9.230e-008  6.617e-008    -7.035    -7.179    -0.145



   S4-2                  5.473e-008  3.861e-008    -7.262    -7.413    -0.152
   S6-2                  4.707e-008  3.425e-008    -7.327    -7.465    -0.138
   S-2                   4.724e-011  3.145e-011   -10.326   -10.502    -0.177
   S3-2                  1.963e-011  1.360e-011   -10.707   -10.866    -0.159
   S2-2                  1.131e-012  7.721e-013   -11.947   -12.112    -0.166
   As3S4(HS)2-           1.166e-015  1.053e-015   -14.933   -14.977    -0.044
S(6)            9.967e-008
   SO4-2                 7.825e-008  5.254e-008    -7.107    -7.280    -0.173
   CaSO4                 2.018e-008  2.023e-008    -7.695    -7.694     0.001
   MgSO4                 6.681e-010  6.696e-010    -9.175    -9.174     0.001
   FeSO4                 2.683e-010  2.689e-010    -9.571    -9.570     0.001
   MnSO4                 2.212e-010  2.217e-010    -9.655    -9.654     0.001
   NaSO4-                5.719e-011  5.166e-011   -10.243   -10.287    -0.044
   BaSO4                 9.116e-012  9.137e-012   -11.040   -11.039     0.001
   KSO4-                 6.975e-012  6.300e-012   -11.156   -11.201    -0.044
   HSO4-                 9.382e-013  8.474e-013   -12.028   -12.072    -0.044
   CaHSO4+               2.177e-014  1.966e-014   -13.662   -13.706    -0.044
   FeHSO4+               3.246e-016  2.932e-016   -15.489   -15.533    -0.044
   FeSO4+                2.914e-025  2.633e-025   -24.535   -24.580    -0.044
   Fe(SO4)2-             3.350e-031  3.026e-031   -30.475   -30.519    -0.044
   FeHSO4+2              1.757e-031  1.170e-031   -30.755   -30.932    -0.177

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.63   -9.99   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.76  -18.14   -1.38  As2O3
Artinite        -10.34   -0.74    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.06  -44.83    8.23  As2O5
As2S3(am)        -6.67  -51.57  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -15.64  -65.75  -50.11  Ba3(AsO4)2
Barite           -3.77  -13.74   -9.97  BaSO4
Birnessite      -28.66   14.94   43.60  MnO2
Bixbyite        -26.54  -27.15   -0.61  Mn2O3
Brucite          -7.54    9.30   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.61  -54.52  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.60   -2.26   -2.86  CH4
Claudetite      -16.80  -18.14   -1.34  As2O3
CO2(g)           -1.18   -2.64   -1.47  CO2
Dolomite         -1.42  -18.51  -17.09  CaMg(CO3)2
Dolomite(d)      -1.97  -18.51  -16.54  CaMg(CO3)2
Epsomite         -9.41  -11.55   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.21   -4.25   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.13   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.48  -37.56  -45.03  Fe3S4
Gypsum           -5.41   -9.99   -4.58  CaSO4:2H2O
H2(g)            -6.00   -9.15   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.21   -4.20   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.22   32.81   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.60  -38.57  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.06  -30.83   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.21  -43.04   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.46  -42.67   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.33  -41.61   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.29  -44.68   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.13   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -2.00  -10.03   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.40   11.94   25.34  MnOOH
Melanterite      -9.61  -11.82   -2.21  FeSO4:7H2O
Mirabilite      -13.58  -14.70   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.96  -89.67   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.54  -60.25  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.44  -12.73    2.71  MnCl2:4H2O
MnS(Green)       -6.01   -2.21    3.80  MnS
MnSO4           -14.57  -11.90    2.67  MnSO4
Nahcolite        -5.38   -5.92   -0.55  NaHCO3
Natron          -11.87  -13.18   -1.31  Na2CO3:10H2O
Nesquehonite     -4.41  -10.03   -5.62  MgCO3:3H2O
Nsutite         -27.63   14.94   42.56  MnO2
O2(g)           -71.18  -74.08   -2.89  O2
Orpiment         -5.27  -51.57  -46.30  As2S3
Portlandite     -11.95   10.85   22.80  Ca(OH)2
Pyrite           11.21   -7.27  -18.48  FeS2
Pyrochroite      -6.26    8.94   15.20  Mn(OH)2
Pyrolusite      -26.44   14.94   41.38  MnO2
Realgar          -3.27  -23.21  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.28  -44.53  -20.25  FeAsO4:2H2O
Siderite          0.58  -10.31  -10.89  FeCO3
Siderite(d)(3)    0.14  -10.31  -10.45  FeCO3
Sulfur           -3.03  -18.06  -15.03  S
Thenardite      -14.52  -14.69   -0.18  Na2SO4
Thermonatrite   -13.31  -13.18    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.66  -12.23   -8.56  BaCO3

Reaction step 59.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.180e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.67   14.93   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.709e-002 -2.914e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.048e-002 -1.226e-004
Manganite          -13.42   11.92   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.112e-004  4.112e-004
Siderite(d)(3)       0.16  -10.29  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.67  -12.23   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 1.716e-004  Surface charge, eq

Hfo_s         
 5.239e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.628e-006       0.693  3.628e-006      -5.440
Hfo_sOMn+        1.127e-006       0.215  1.127e-006      -5.948
Hfo_sOFe+        3.954e-007       0.075  3.954e-007      -6.403
Hfo_sOH2+        6.579e-008       0.013  6.579e-008      -7.182
Hfo_sOH          1.998e-008       0.004  1.998e-008      -7.699
Hfo_sOHBa+2      1.995e-009       0.000  1.996e-009      -8.700
Hfo_sO-          1.390e-010       0.000  1.390e-010      -9.857

Hfo           
 1.716e-004  Surface charge, eq

Hfo_w         
 2.095e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.514e-004       0.723  1.514e-004      -3.820
Hfo_wOH          4.599e-005       0.219  4.599e-005      -4.337
Hfo_wOFe+        8.492e-006       0.041  8.493e-006      -5.071
Hfo_wOMn+        2.061e-006       0.010  2.061e-006      -5.686
Hfo_wOCa+        7.485e-007       0.004  7.485e-007      -6.126
Hfo_wOMg+        3.712e-007       0.002  3.713e-007      -6.430
Hfo_wO-          3.200e-007       0.002  3.200e-007      -6.495
Hfo_wOFeOH       1.353e-007       0.001  1.353e-007      -6.869
Hfo_wH2AsO3      1.021e-008       0.000  1.021e-008      -7.991
Hfo_wSO4-        2.403e-011       0.000  2.403e-011     -10.619
Hfo_wOHSO4-2     1.456e-011       0.000  1.456e-011     -10.837
Hfo_wOBa+        5.950e-012       0.000  5.951e-012     -11.225
Hfo_wOHAsO4-3    1.094e-017       0.000  1.094e-017     -16.961
Hfo_wHAsO4-      2.656e-018       0.000  2.656e-018     -17.576
Hfo_wH2AsO4      2.830e-019       0.000  2.830e-019     -18.548

Mno           
-1.431e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.121e-025       0.000  2.122e-025     -24.673
Mno_O3Ca         1.316e-026       0.000  1.316e-026     -25.881
Mno_O3-2         9.378e-027       0.000  9.378e-027     -26.028
Mno_O3HMn+       4.921e-027       0.000  4.921e-027     -26.308
Mno_O3H-         5.452e-028       0.000  5.453e-028     -27.263
Mno_O3HCa+       2.664e-028       0.000  2.664e-028     -27.574
Mno_O3Na-        1.950e-028       0.000  1.950e-028     -27.710
Mno_O3Mg         1.396e-028       0.000  1.396e-028     -27.855
Mno_O3Ba         4.925e-029       0.000  4.925e-029     -28.308
Mno_O3HMg+       1.913e-030       0.000  1.913e-030     -29.718
Mno_O3HBa+       1.782e-030       0.000  1.783e-030     -29.749
Mno_O3HNa        1.058e-030       0.000  1.058e-030     -29.976
Mno_O3H2         2.381e-032       0.000  2.381e-032     -31.623
Mno_O3H3+        2.781e-037       0.000  2.781e-037     -36.556
Mno_O3H3Cl       6.816e-040       0.000  6.816e-040     -39.166

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.207e-007  3.207e-007
Ba               5.439e-007  5.438e-007
C                1.487e-002  1.487e-002
Ca               3.064e-003  3.064e-003
Cl               9.873e-005  9.873e-005
Fe               1.146e-004  1.146e-004
K                1.893e-005  1.893e-005
Mg               8.450e-005  8.449e-005
Mn               5.372e-005  5.372e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.772      Charge balance
                                       pe  =  -3.771      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.786e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.144e-003
                       Total CO2 (mol/kg)  =  9.310e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.722e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.76
                               Iterations  =  31
                                  Total H  = 1.110366e+002
                                  Total O  = 5.552917e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.847e-007  1.689e-007    -6.733    -6.772    -0.039
   OH-                   6.563e-008  5.926e-008    -7.183    -7.227    -0.044
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.207e-007
   AsS(OH)(HS)-          3.199e-007  2.888e-007    -6.495    -6.539    -0.044
   H3AsO3                8.615e-010  8.635e-010    -9.065    -9.064     0.001
   H2AsO3-               4.009e-012  3.620e-012   -11.397   -11.441    -0.044
   As3S4(HS)2-           1.207e-015  1.090e-015   -14.918   -14.963    -0.044
   H4AsO3+               8.001e-017  7.224e-017   -16.097   -16.141    -0.044
   HAsO3-2               6.435e-020  4.277e-020   -19.191   -19.369    -0.177
   AsO3-3                1.267e-028  5.053e-029   -27.897   -28.296    -0.399
As(5)           1.986e-018
   H2AsO4-               1.276e-018  1.152e-018   -17.894   -17.939    -0.044
   HAsO4-2               7.101e-019  4.719e-019   -18.149   -18.326    -0.177
   H3AsO4                3.873e-023  3.881e-023   -22.412   -22.411     0.001
   AsO4-3                1.569e-023  6.257e-024   -22.804   -23.204    -0.399
Ba              5.439e-007
   Ba+2                  5.210e-007  3.463e-007    -6.283    -6.461    -0.177
   BaHCO3+               2.254e-008  2.035e-008    -7.647    -7.691    -0.044
   BaCO3                 3.039e-010  3.046e-010    -9.517    -9.516     0.001
   BaSO4                 8.889e-012  8.909e-012   -11.051   -11.050     0.001
   BaOH+                 7.693e-014  6.946e-014   -13.114   -13.158    -0.044
C(-4)           5.560e-003
   CH4                   5.560e-003  5.573e-003    -2.255    -2.254     0.001
C(4)            9.310e-003
   HCO3-                 6.766e-003  6.130e-003    -2.170    -2.213    -0.043
   CO2                   2.323e-003  2.328e-003    -2.634    -2.633     0.001
   CaHCO3+               1.685e-004  1.521e-004    -3.773    -3.818    -0.044
   FeHCO3+               2.022e-005  1.826e-005    -4.694    -4.739    -0.044
   MnHCO3+               1.448e-005  1.307e-005    -4.839    -4.884    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.311e-006  3.893e-006    -5.365    -5.410    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.527e-006  1.702e-006    -5.597    -5.769    -0.171



   FeCO3                 1.213e-006  1.216e-006    -5.916    -5.915     0.001
   NaHCO3                6.745e-007  6.760e-007    -6.171    -6.170     0.001
   MgCO3                 8.797e-008  8.817e-008    -7.056    -7.055     0.001
   BaHCO3+               2.254e-008  2.035e-008    -7.647    -7.691    -0.044
   NaCO3-                6.885e-009  6.217e-009    -8.162    -8.206    -0.044
   BaCO3                 3.039e-010  3.046e-010    -9.517    -9.516     0.001
Ca              3.064e-003
   Ca+2                  2.890e-003  1.946e-003    -2.539    -2.711    -0.172
   CaHCO3+               1.685e-004  1.521e-004    -3.773    -3.818    -0.044
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.988e-008  1.993e-008    -7.701    -7.701     0.001
   CaOH+                 2.117e-009  1.912e-009    -8.674    -8.719    -0.044
   CaHSO4+               2.184e-014  1.972e-014   -13.661   -13.705    -0.044
Cl              9.873e-005
   Cl-                   9.872e-005  8.898e-005    -4.006    -4.051    -0.045
   MnCl+                 9.607e-009  8.674e-009    -8.017    -8.062    -0.044
   FeCl+                 4.051e-009  3.658e-009    -8.392    -8.437    -0.044
   MnCl2                 3.362e-013  3.369e-013   -12.473   -12.472     0.001
   MnCl3-                9.146e-018  8.258e-018   -17.039   -17.083    -0.044
   FeCl+2                1.948e-024  1.295e-024   -23.710   -23.888    -0.177
   FeCl2+                5.700e-028  5.147e-028   -27.244   -27.288    -0.044
   FeCl3                 4.570e-033  4.580e-033   -32.340   -32.339     0.001
Fe(2)           1.146e-004
   Fe(HS)2               4.803e-005  4.814e-005    -4.318    -4.317     0.001
   Fe+2                  4.481e-005  2.978e-005    -4.349    -4.526    -0.177
   FeHCO3+               2.022e-005  1.826e-005    -4.694    -4.739    -0.044
   FeCO3                 1.213e-006  1.216e-006    -5.916    -5.915     0.001
   Fe(HS)3-              2.473e-007  2.232e-007    -6.607    -6.651    -0.044
   FeOH+                 6.174e-008  5.575e-008    -7.209    -7.254    -0.044
   FeCl+                 4.051e-009  3.658e-009    -8.392    -8.437    -0.044
   FeSO4                 2.712e-010  2.719e-010    -9.567    -9.566     0.001
   Fe(OH)2               2.803e-012  2.809e-012   -11.552   -11.551     0.001
   Fe(OH)3-              6.843e-016  6.178e-016   -15.165   -15.209    -0.044
   FeHSO4+               3.342e-016  3.018e-016   -15.476   -15.520    -0.044
Fe(3)           6.765e-014
   Fe(OH)2+              3.999e-014  3.610e-014   -13.398   -13.442    -0.044
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.646e-016  1.487e-016   -15.783   -15.828    -0.044
   FeOH+2                2.771e-017  1.842e-017   -16.557   -16.735    -0.177
   Fe+3                  1.208e-021  4.819e-022   -20.918   -21.317    -0.399
   FeCl+2                1.948e-024  1.295e-024   -23.710   -23.888    -0.177
   FeSO4+                3.004e-025  2.712e-025   -24.522   -24.567    -0.044
   FeCl2+                5.700e-028  5.147e-028   -27.244   -27.288    -0.044
   Fe(SO4)2-             3.373e-031  3.046e-031   -30.472   -30.516    -0.044
   FeHSO4+2              1.845e-031  1.226e-031   -30.734   -30.911    -0.177
   Fe2(OH)2+4            4.678e-032  9.130e-033   -31.330   -32.040    -0.710
   FeCl3                 4.570e-033  4.580e-033   -32.340   -32.339     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.053   -43.162    -1.109
H(0)            1.403e-009
   H2                    7.017e-010  7.033e-010    -9.154    -9.153     0.001
K               1.893e-005
   K+                    1.893e-005  1.706e-005    -4.723    -4.768    -0.045
   KSO4-                 6.815e-012  6.153e-012   -11.167   -11.211    -0.044
Mg              8.450e-005
   Mg+2                  8.009e-005  5.427e-005    -4.096    -4.265    -0.169
   MgHCO3+               4.311e-006  3.893e-006    -5.365    -5.410    -0.044
   MgCO3                 8.797e-008  8.817e-008    -7.056    -7.055     0.001
   MgOH+                 1.292e-009  1.167e-009    -8.889    -8.933    -0.044
   MgSO4                 6.516e-010  6.531e-010    -9.186    -9.185     0.001
Mn(2)           5.372e-005
   Mn+2                  3.600e-005  2.393e-005    -4.444    -4.621    -0.177
   MnHCO3+               1.448e-005  1.307e-005    -4.839    -4.884    -0.044
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.607e-009  8.674e-009    -8.017    -8.062    -0.044
   MnOH+                 4.033e-009  3.641e-009    -8.394    -8.439    -0.044
   MnSO4                 2.179e-010  2.184e-010    -9.662    -9.661     0.001
   MnCl2                 3.362e-013  3.369e-013   -12.473   -12.472     0.001



   MnCl3-                9.146e-018  8.258e-018   -17.039   -17.083    -0.044
   Mn(OH)3-              8.714e-020  7.868e-020   -19.060   -19.104    -0.044
Mn(3)           3.141e-034
   Mn+3                  3.141e-034  1.253e-034   -33.503   -33.902    -0.399
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.789   -83.966    -0.177
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.077   -97.121    -0.044
Na              2.176e-004
   Na+                   2.169e-004  1.961e-004    -3.664    -3.708    -0.044
   NaHCO3                6.745e-007  6.760e-007    -6.171    -6.170     0.001
   NaCO3-                6.885e-009  6.217e-009    -8.162    -8.206    -0.044
   NaSO4-                5.588e-011  5.045e-011   -10.253   -10.297    -0.044
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.075   -74.075     0.001
S(-2)           2.083e-004
   H2S                   6.274e-005  6.288e-005    -4.202    -4.201     0.001
   Fe(HS)2               4.803e-005  4.814e-005    -4.318    -4.317     0.001
   HS-                   4.717e-005  4.259e-005    -4.326    -4.371    -0.044
   AsS(OH)(HS)-          3.199e-007  2.888e-007    -6.495    -6.539    -0.044
   Fe(HS)3-              2.473e-007  2.232e-007    -6.607    -6.651    -0.044
   S5-2                  8.948e-008  6.408e-008    -7.048    -7.193    -0.145
   S4-2                  5.307e-008  3.739e-008    -7.275    -7.427    -0.152
   S6-2                  4.563e-008  3.317e-008    -7.341    -7.479    -0.139
   S-2                   4.583e-011  3.046e-011   -10.339   -10.516    -0.177
   S3-2                  1.904e-011  1.317e-011   -10.720   -10.880    -0.160
   S2-2                  1.097e-012  7.477e-013   -11.960   -12.126    -0.166
   As3S4(HS)2-           1.207e-015  1.090e-015   -14.918   -14.963    -0.044
S(6)            9.769e-008
   SO4-2                 7.659e-008  5.133e-008    -7.116    -7.290    -0.174
   CaSO4                 1.988e-008  1.993e-008    -7.701    -7.701     0.001
   MgSO4                 6.516e-010  6.531e-010    -9.186    -9.185     0.001
   FeSO4                 2.712e-010  2.719e-010    -9.567    -9.566     0.001
   MnSO4                 2.179e-010  2.184e-010    -9.662    -9.661     0.001
   NaSO4-                5.588e-011  5.045e-011   -10.253   -10.297    -0.044
   BaSO4                 8.889e-012  8.909e-012   -11.051   -11.050     0.001
   KSO4-                 6.815e-012  6.153e-012   -11.167   -11.211    -0.044
   HSO4-                 9.334e-013  8.428e-013   -12.030   -12.074    -0.044
   CaHSO4+               2.184e-014  1.972e-014   -13.661   -13.705    -0.044
   FeHSO4+               3.342e-016  3.018e-016   -15.476   -15.520    -0.044
   FeSO4+                3.004e-025  2.712e-025   -24.522   -24.567    -0.044
   Fe(SO4)2-             3.373e-031  3.046e-031   -30.472   -30.516    -0.044
   FeHSO4+2              1.845e-031  1.226e-031   -30.734   -30.911    -0.177

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.64  -10.00   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.75  -18.13   -1.38  As2O3
Artinite        -10.36   -0.76    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.05  -44.82    8.23  As2O5
As2S3(am)        -6.66  -51.56  -44.90  As2S3
As_native        -5.54  -18.07  -12.53  As
Ba3(AsO4)2      -15.68  -65.79  -50.11  Ba3(AsO4)2
Barite           -3.78  -13.75   -9.97  BaSO4
Birnessite      -28.67   14.93   43.60  MnO2
Bixbyite        -26.56  -27.17   -0.61  Mn2O3
Brucite          -7.56    9.28   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.64  -54.54  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.61   -2.25   -2.86  CH4
Claudetite      -16.79  -18.13   -1.34  As2O3
CO2(g)           -1.17   -2.63   -1.47  CO2
Dolomite         -1.42  -18.51  -17.09  CaMg(CO3)2
Dolomite(d)      -1.97  -18.51  -16.54  CaMg(CO3)2



Epsomite         -9.42  -11.56   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.21   -4.25   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.48  -37.55  -45.03  Fe3S4
Gypsum           -5.42  -10.00   -4.58  CaSO4:2H2O
H2(g)            -6.00   -9.15   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.20   -4.20   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.26   32.77   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.61  -38.58  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.10  -30.86   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.20  -43.03   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.45  -42.66   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.32  -41.60   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.28  -44.67   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.01  -10.03   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.42   11.92   25.34  MnOOH
Melanterite      -9.61  -11.82   -2.21  FeSO4:7H2O
Mirabilite      -13.59  -14.71   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.96  -89.67   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.56  -60.27  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.43  -12.72    2.71  MnCl2:4H2O
MnS(Green)       -6.02   -2.22    3.80  MnS
MnSO4           -14.58  -11.91    2.67  MnSO4
Nahcolite        -5.37   -5.92   -0.55  NaHCO3
Natron          -11.87  -13.19   -1.31  Na2CO3:10H2O
Nesquehonite     -4.41  -10.03   -5.62  MgCO3:3H2O
Nsutite         -27.64   14.93   42.56  MnO2
O2(g)           -71.18  -74.07   -2.89  O2
Orpiment         -5.26  -51.56  -46.30  As2S3
Portlandite     -11.97   10.83   22.80  Ca(OH)2
Pyrite           11.21   -7.26  -18.48  FeS2
Pyrochroite      -6.28    8.92   15.20  Mn(OH)2
Pyrolusite      -26.45   14.93   41.38  MnO2
Realgar          -3.26  -23.21  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.27  -44.52  -20.25  FeAsO4:2H2O
Siderite          0.60  -10.29  -10.89  FeCO3
Siderite(d)(3)    0.16  -10.29  -10.45  FeCO3
Sulfur           -3.03  -18.06  -15.03  S
Thenardite      -14.53  -14.70   -0.18  Na2SO4
Thermonatrite   -13.31  -13.18    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.67  -12.23   -8.56  BaCO3

Reaction step 60.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.200e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.69   14.92   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.706e-002 -2.945e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.047e-002 -1.254e-004
Manganite          -13.43   11.91   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.107e-004  4.107e-004
Siderite(d)(3)       0.17  -10.28  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.67  -12.23   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.722e-004  Surface charge, eq

Hfo_s         
 5.237e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.638e-006       0.695  3.638e-006      -5.439
Hfo_sOMn+        1.111e-006       0.212  1.111e-006      -5.954
Hfo_sOFe+        3.997e-007       0.076  3.997e-007      -6.398
Hfo_sOH2+        6.658e-008       0.013  6.658e-008      -7.177
Hfo_sOH          1.987e-008       0.004  1.988e-008      -7.702
Hfo_sOHBa+2      1.981e-009       0.000  1.981e-009      -8.703
Hfo_sO-          1.359e-010       0.000  1.359e-010      -9.867

Hfo           
 1.722e-004  Surface charge, eq

Hfo_w         
 2.095e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.520e-004       0.726  1.520e-004      -3.818
Hfo_wOH          4.538e-005       0.217  4.538e-005      -4.343
Hfo_wOFe+        8.517e-006       0.041  8.518e-006      -5.070
Hfo_wOMn+        2.015e-006       0.010  2.015e-006      -5.696
Hfo_wOCa+        7.319e-007       0.003  7.319e-007      -6.136
Hfo_wOMg+        3.594e-007       0.002  3.594e-007      -6.444
Hfo_wO-          3.103e-007       0.001  3.104e-007      -6.508
Hfo_wOFeOH       1.334e-007       0.001  1.334e-007      -6.875
Hfo_wH2AsO3      1.018e-008       0.000  1.018e-008      -7.992
Hfo_wSO4-        2.358e-011       0.000  2.358e-011     -10.627
Hfo_wOHSO4-2     1.404e-011       0.000  1.404e-011     -10.853
Hfo_wOBa+        5.760e-012       0.000  5.760e-012     -11.240
Hfo_wOHAsO4-3    1.038e-017       0.000  1.038e-017     -16.984
Hfo_wHAsO4-      2.609e-018       0.000  2.610e-018     -17.583
Hfo_wH2AsO4      2.829e-019       0.000  2.829e-019     -18.548

Mno           
-1.373e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         2.070e-025       0.000  2.070e-025     -24.684
Mno_O3Ca         1.285e-026       0.000  1.285e-026     -25.891
Mno_O3-2         9.079e-027       0.000  9.079e-027     -26.042
Mno_O3HMn+       4.886e-027       0.000  4.886e-027     -26.311
Mno_O3H-         5.370e-028       0.000  5.371e-028     -27.270
Mno_O3HCa+       2.645e-028       0.000  2.645e-028     -27.578
Mno_O3Na-        1.886e-028       0.000  1.887e-028     -27.724
Mno_O3Mg         1.349e-028       0.000  1.349e-028     -27.870
Mno_O3Ba         4.758e-029       0.000  4.758e-029     -28.323
Mno_O3HMg+       1.881e-030       0.000  1.881e-030     -29.726
Mno_O3HBa+       1.752e-030       0.000  1.752e-030     -29.756
Mno_O3HNa        1.041e-030       0.000  1.041e-030     -29.982
Mno_O3H2         2.386e-032       0.000  2.386e-032     -31.622
Mno_O3H3+        2.836e-037       0.000  2.836e-037     -36.547
Mno_O3H3Cl       6.946e-040       0.000  6.947e-040     -39.158

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.208e-007  3.208e-007
Ba               5.439e-007  5.439e-007
C                1.510e-002  1.510e-002
Ca               3.095e-003  3.095e-003
Cl               9.873e-005  9.873e-005
Fe               1.174e-004  1.173e-004
K                1.893e-005  1.893e-005
Mg               8.451e-005  8.450e-005
Mn               5.434e-005  5.433e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.765      Charge balance
                                       pe  =  -3.763      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.881e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.214e-003
                       Total CO2 (mol/kg)  =  9.442e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.728e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.74
                               Iterations  =  32
                                  Total H  = 1.110370e+002
                                  Total O  = 5.552947e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.880e-007  1.718e-007    -6.726    -6.765    -0.039
   OH-                   6.454e-008  5.825e-008    -7.190    -7.235    -0.045
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.208e-007
   AsS(OH)(HS)-          3.199e-007  2.887e-007    -6.495    -6.540    -0.045
   H3AsO3                8.708e-010  8.728e-010    -9.060    -9.059     0.001
   H2AsO3-               3.985e-012  3.596e-012   -11.400   -11.444    -0.045
   As3S4(HS)2-           1.249e-015  1.127e-015   -14.904   -14.948    -0.045
   H4AsO3+               8.232e-017  7.429e-017   -16.085   -16.129    -0.045
   HAsO3-2               6.294e-020  4.176e-020   -19.201   -19.379    -0.178
   AsO3-3                1.221e-028  4.850e-029   -27.913   -28.314    -0.401
As(5)           1.967e-018



   H2AsO4-               1.271e-018  1.147e-018   -17.896   -17.940    -0.045
   HAsO4-2               6.960e-019  4.618e-019   -18.157   -18.336    -0.178
   H3AsO4                3.923e-023  3.932e-023   -22.406   -22.405     0.001
   AsO4-3                1.515e-023  6.018e-024   -22.820   -23.221    -0.401
Ba              5.439e-007
   Ba+2                  5.209e-007  3.456e-007    -6.283    -6.461    -0.178
   BaHCO3+               2.271e-008  2.050e-008    -7.644    -7.688    -0.045
   BaCO3                 3.008e-010  3.015e-010    -9.522    -9.521     0.001
   BaSO4                 8.672e-012  8.691e-012   -11.062   -11.061     0.001
   BaOH+                 7.550e-014  6.814e-014   -13.122   -13.167    -0.045
C(-4)           5.660e-003
   CH4                   5.660e-003  5.673e-003    -2.247    -2.246     0.001
C(4)            9.442e-003
   HCO3-                 6.832e-003  6.187e-003    -2.165    -2.209    -0.043
   CO2                   2.385e-003  2.391e-003    -2.622    -2.621     0.001
   CaHCO3+               1.715e-004  1.548e-004    -3.766    -3.810    -0.045
   FeHCO3+               2.111e-005  1.905e-005    -4.676    -4.720    -0.045
   MnHCO3+               1.474e-005  1.330e-005    -4.832    -4.876    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.345e-006  3.922e-006    -5.362    -5.407    -0.045
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.510e-006  1.689e-006    -5.600    -5.772    -0.172
   FeCO3                 1.245e-006  1.247e-006    -5.905    -5.904     0.001
   NaHCO3                6.804e-007  6.820e-007    -6.167    -6.166     0.001
   MgCO3                 8.710e-008  8.730e-008    -7.060    -7.059     0.001
   BaHCO3+               2.271e-008  2.050e-008    -7.644    -7.688    -0.045
   NaCO3-                6.830e-009  6.164e-009    -8.166    -8.210    -0.045
   BaCO3                 3.008e-010  3.015e-010    -9.522    -9.521     0.001
Ca              3.095e-003
   Ca+2                  2.918e-003  1.962e-003    -2.535    -2.707    -0.172
   CaHCO3+               1.715e-004  1.548e-004    -3.766    -3.810    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.959e-008  1.964e-008    -7.708    -7.707     0.001
   CaOH+                 2.099e-009  1.894e-009    -8.678    -8.723    -0.045
   CaHSO4+               2.190e-014  1.977e-014   -13.660   -13.704    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.894e-005    -4.006    -4.051    -0.045
   MnCl+                 9.684e-009  8.741e-009    -8.014    -8.058    -0.045
   FeCl+                 4.189e-009  3.781e-009    -8.378    -8.422    -0.045
   MnCl2                 3.386e-013  3.394e-013   -12.470   -12.469     0.001
   MnCl3-                9.211e-018  8.313e-018   -17.036   -17.080    -0.045
   FeCl+2                2.054e-024  1.363e-024   -23.687   -23.865    -0.178
   FeCl2+                6.001e-028  5.416e-028   -27.222   -27.266    -0.045
   FeCl3                 4.806e-033  4.817e-033   -32.318   -32.317     0.001
Fe(2)           1.174e-004
   Fe(HS)2               4.828e-005  4.839e-005    -4.316    -4.315     0.001
   Fe+2                  4.641e-005  3.079e-005    -4.333    -4.512    -0.178
   FeHCO3+               2.111e-005  1.905e-005    -4.676    -4.720    -0.045
   FeCO3                 1.245e-006  1.247e-006    -5.905    -5.904     0.001
   Fe(HS)3-              2.451e-007  2.212e-007    -6.611    -6.655    -0.045
   FeOH+                 6.278e-008  5.666e-008    -7.202    -7.247    -0.045
   FeCl+                 4.189e-009  3.781e-009    -8.378    -8.422    -0.045
   FeSO4                 2.742e-010  2.748e-010    -9.562    -9.561     0.001
   Fe(OH)2               2.800e-012  2.806e-012   -11.553   -11.552     0.001
   Fe(OH)3-              6.721e-016  6.066e-016   -15.173   -15.217    -0.045
   FeHSO4+               3.438e-016  3.103e-016   -15.464   -15.508    -0.045
Fe(3)           6.836e-014
   Fe(OH)2+              4.070e-014  3.673e-014   -13.390   -13.435    -0.045
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.619e-016  1.461e-016   -15.791   -15.835    -0.045
   FeOH+2                2.873e-017  1.906e-017   -16.542   -16.720    -0.178
   Fe+3                  1.277e-021  5.075e-022   -20.894   -21.295    -0.401
   FeCl+2                2.054e-024  1.363e-024   -23.687   -23.865    -0.178
   FeSO4+                3.094e-025  2.792e-025   -24.510   -24.554    -0.045
   FeCl2+                6.001e-028  5.416e-028   -27.222   -27.266    -0.045
   Fe(SO4)2-             3.396e-031  3.065e-031   -30.469   -30.514    -0.045
   FeHSO4+2              1.936e-031  1.285e-031   -30.713   -30.891    -0.178



   Fe2(OH)2+4            5.048e-032  9.783e-033   -31.297   -32.010    -0.713
   FeCl3                 4.806e-033  4.817e-033   -32.318   -32.317     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -42.011   -43.124    -1.113
H(0)            1.400e-009
   H2                    7.001e-010  7.017e-010    -9.155    -9.154     0.001
K               1.893e-005
   K+                    1.893e-005  1.705e-005    -4.723    -4.768    -0.045
   KSO4-                 6.662e-012  6.012e-012   -11.176   -11.221    -0.045
Mg              8.451e-005
   Mg+2                  8.007e-005  5.417e-005    -4.097    -4.266    -0.170
   MgHCO3+               4.345e-006  3.922e-006    -5.362    -5.407    -0.045
   MgCO3                 8.710e-008  8.730e-008    -7.060    -7.059     0.001
   MgOH+                 1.268e-009  1.144e-009    -8.897    -8.941    -0.045
   MgSO4                 6.358e-010  6.372e-010    -9.197    -9.196     0.001
Mn(2)           5.434e-005
   Mn+2                  3.636e-005  2.412e-005    -4.439    -4.618    -0.178
   MnHCO3+               1.474e-005  1.330e-005    -4.832    -4.876    -0.045
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.684e-009  8.741e-009    -8.014    -8.058    -0.045
   MnOH+                 3.997e-009  3.608e-009    -8.398    -8.443    -0.045
   MnSO4                 2.148e-010  2.152e-010    -9.668    -9.667     0.001
   MnCl2                 3.386e-013  3.394e-013   -12.470   -12.469     0.001
   MnCl3-                9.211e-018  8.313e-018   -17.036   -17.080    -0.045
   Mn(OH)3-              8.344e-020  7.531e-020   -19.079   -19.123    -0.045
Mn(3)           3.238e-034
   Mn+3                  3.238e-034  1.286e-034   -33.490   -33.891    -0.401
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.813   -83.991    -0.178
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.093   -97.138    -0.045
Na              2.176e-004
   Na+                   2.169e-004  1.960e-004    -3.664    -3.708    -0.044
   NaHCO3                6.804e-007  6.820e-007    -6.167    -6.166     0.001
   NaCO3-                6.830e-009  6.164e-009    -8.166    -8.210    -0.045
   NaSO4-                5.462e-011  4.930e-011   -10.263   -10.307    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.074   -74.073     0.001
S(-2)           2.083e-004
   H2S                   6.293e-005  6.307e-005    -4.201    -4.200     0.001
   Fe(HS)2               4.828e-005  4.839e-005    -4.316    -4.315     0.001
   HS-                   4.652e-005  4.199e-005    -4.332    -4.377    -0.045
   AsS(OH)(HS)-          3.199e-007  2.887e-007    -6.495    -6.540    -0.045
   Fe(HS)3-              2.451e-007  2.212e-007    -6.611    -6.655    -0.045
   S5-2                  8.681e-008  6.210e-008    -7.061    -7.207    -0.146
   S4-2                  5.149e-008  3.623e-008    -7.288    -7.441    -0.153
   S6-2                  4.427e-008  3.214e-008    -7.354    -7.493    -0.139
   S-2                   4.449e-011  2.952e-011   -10.352   -10.530    -0.178
   S3-2                  1.848e-011  1.277e-011   -10.733   -10.894    -0.161
   S2-2                  1.064e-012  7.246e-013   -11.973   -12.140    -0.167
   As3S4(HS)2-           1.249e-015  1.127e-015   -14.904   -14.948    -0.045
S(6)            9.578e-008
   SO4-2                 7.499e-008  5.018e-008    -7.125    -7.299    -0.174
   CaSO4                 1.959e-008  1.964e-008    -7.708    -7.707     0.001
   MgSO4                 6.358e-010  6.372e-010    -9.197    -9.196     0.001
   FeSO4                 2.742e-010  2.748e-010    -9.562    -9.561     0.001
   MnSO4                 2.148e-010  2.152e-010    -9.668    -9.667     0.001
   NaSO4-                5.462e-011  4.930e-011   -10.263   -10.307    -0.045
   BaSO4                 8.672e-012  8.691e-012   -11.062   -11.061     0.001
   KSO4-                 6.662e-012  6.012e-012   -11.176   -11.221    -0.045
   HSO4-                 9.287e-013  8.382e-013   -12.032   -12.077    -0.045
   CaHSO4+               2.190e-014  1.977e-014   -13.660   -13.704    -0.045
   FeHSO4+               3.438e-016  3.103e-016   -15.464   -15.508    -0.045
   FeSO4+                3.094e-025  2.792e-025   -24.510   -24.554    -0.045
   Fe(SO4)2-             3.396e-031  3.065e-031   -30.469   -30.514    -0.045
   FeHSO4+2              1.936e-031  1.285e-031   -30.713   -30.891    -0.178

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.65  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.74  -18.12   -1.38  As2O3
Artinite        -10.38   -0.78    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.04  -44.81    8.23  As2O5
As2S3(am)        -6.64  -51.54  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -15.72  -65.83  -50.11  Ba3(AsO4)2
Barite           -3.79  -13.76   -9.97  BaSO4
Birnessite      -28.69   14.92   43.60  MnO2
Bixbyite        -26.58  -27.19   -0.61  Mn2O3
Brucite          -7.58    9.26   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.66  -54.56  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.61   -2.25   -2.86  CH4
Claudetite      -16.78  -18.12   -1.34  As2O3
CO2(g)           -1.15   -2.62   -1.47  CO2
Dolomite         -1.43  -18.52  -17.09  CaMg(CO3)2
Dolomite(d)      -1.98  -18.52  -16.54  CaMg(CO3)2
Epsomite         -9.43  -11.57   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.20   -4.24   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.49  -37.55  -45.03  Fe3S4
Gypsum           -5.43  -10.01   -4.58  CaSO4:2H2O
H2(g)            -6.00   -9.15   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.20   -4.20   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.29   32.74   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.63  -38.60  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.13  -30.89   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.20  -43.03   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.45  -42.66   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.32  -41.60   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.27  -44.66   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.52   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.01  -10.04   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.43   11.91   25.34  MnOOH
Melanterite      -9.60  -11.81   -2.21  FeSO4:7H2O
Mirabilite      -13.60  -14.72   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.97  -89.68   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.59  -60.29  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.43  -12.72    2.71  MnCl2:4H2O
MnS(Green)       -6.03   -2.23    3.80  MnS
MnSO4           -14.59  -11.92    2.67  MnSO4
Nahcolite        -5.37   -5.92   -0.55  NaHCO3
Natron          -11.88  -13.19   -1.31  Na2CO3:10H2O
Nesquehonite     -4.42  -10.04   -5.62  MgCO3:3H2O
Nsutite         -27.65   14.92   42.56  MnO2
O2(g)           -71.18  -74.07   -2.89  O2
Orpiment         -5.24  -51.54  -46.30  As2S3
Portlandite     -11.98   10.82   22.80  Ca(OH)2
Pyrite           11.22   -7.26  -18.48  FeS2
Pyrochroite      -6.29    8.91   15.20  Mn(OH)2
Pyrolusite      -26.46   14.92   41.38  MnO2
Realgar          -3.26  -23.20  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3



Scorodite       -24.27  -44.52  -20.25  FeAsO4:2H2O
Siderite          0.61  -10.28  -10.89  FeCO3
Siderite(d)(3)    0.17  -10.28  -10.45  FeCO3
Sulfur           -3.03  -18.06  -15.03  S
Thenardite      -14.54  -14.71   -0.18  Na2SO4
Thermonatrite   -13.31  -13.19    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.67  -12.23   -8.56  BaCO3

Reaction step 61.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.220e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.70   14.91   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.702e-002 -2.975e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.047e-002 -1.283e-004
Manganite          -13.44   11.90   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.101e-004  4.101e-004
Siderite(d)(3)       0.18  -10.27  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.68  -12.24   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.728e-004  Surface charge, eq

Hfo_s         
 5.236e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.648e-006       0.697  3.648e-006      -5.438
Hfo_sOMn+        1.095e-006       0.209  1.095e-006      -5.961
Hfo_sOFe+        4.039e-007       0.077  4.039e-007      -6.394
Hfo_sOH2+        6.736e-008       0.013  6.736e-008      -7.172
Hfo_sOH          1.977e-008       0.004  1.977e-008      -7.704
Hfo_sOHBa+2      1.967e-009       0.000  1.967e-009      -8.706
Hfo_sO-          1.329e-010       0.000  1.329e-010      -9.876

Hfo           
 1.728e-004  Surface charge, eq

Hfo_w         
 2.094e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        1.526e-004       0.729  1.526e-004      -3.816
Hfo_wOH          4.479e-005       0.214  4.480e-005      -4.349
Hfo_wOFe+        8.541e-006       0.041  8.542e-006      -5.068
Hfo_wOMn+        1.971e-006       0.009  1.971e-006      -5.705
Hfo_wOCa+        7.159e-007       0.003  7.159e-007      -6.145
Hfo_wOMg+        3.482e-007       0.002  3.482e-007      -6.458
Hfo_wO-          3.012e-007       0.001  3.012e-007      -6.521
Hfo_wOFeOH       1.315e-007       0.001  1.315e-007      -6.881
Hfo_wH2AsO3      1.016e-008       0.000  1.016e-008      -7.993
Hfo_wSO4-        2.315e-011       0.000  2.315e-011     -10.635
Hfo_wOHSO4-2     1.355e-011       0.000  1.355e-011     -10.868
Hfo_wOBa+        5.579e-012       0.000  5.579e-012     -11.253
Hfo_wOHAsO4-3    9.866e-018       0.000  9.867e-018     -17.006
Hfo_wHAsO4-      2.565e-018       0.000  2.565e-018     -17.591
Hfo_wH2AsO4      2.828e-019       0.000  2.828e-019     -18.549

Mno           
-5.515e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.456e-024       0.000  8.457e-024     -23.073
Mno_O3Ca         5.247e-025       0.000  5.247e-025     -24.280
Mno_O3-2         3.679e-025       0.000  3.679e-025     -24.434
Mno_O3HMn+       2.030e-025       0.000  2.030e-025     -24.693
Mno_O3H-         2.213e-026       0.000  2.214e-026     -25.655
Mno_O3HCa+       1.099e-026       0.000  1.099e-026     -25.959
Mno_O3Na-        7.642e-027       0.000  7.642e-027     -26.117
Mno_O3Mg         5.458e-027       0.000  5.458e-027     -26.263
Mno_O3Ba         1.924e-027       0.000  1.925e-027     -26.716
Mno_O3HMg+       7.739e-029       0.000  7.739e-029     -28.111
Mno_O3HBa+       7.207e-029       0.000  7.208e-029     -28.142
Mno_O3HNa        4.290e-029       0.000  4.290e-029     -28.368
Mno_O3H2         1.000e-030       0.000  1.000e-030     -30.000
Mno_O3H3+        1.209e-035       0.000  1.209e-035     -34.918
Mno_O3H3Cl       2.960e-038       0.000  2.960e-038     -37.529

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.208e-007  3.208e-007
Ba               5.439e-007  5.439e-007
C                1.533e-002  1.533e-002
Ca               3.126e-003  3.125e-003
Cl               9.873e-005  9.873e-005
Fe               1.202e-004  1.201e-004
K                1.893e-005  1.893e-005
Mg               8.452e-005  8.452e-005
Mn               5.494e-005  5.494e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.758      Charge balance
                                       pe  =  -3.755      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  9.974e-003
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.282e-003
                       Total CO2 (mol/kg)  =  9.574e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.734e-004



 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.72
                               Iterations  =  35
                                  Total H  = 1.110374e+002
                                  Total O  = 5.552977e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.913e-007  1.747e-007    -6.718    -6.758    -0.039
   OH-                   6.348e-008  5.727e-008    -7.197    -7.242    -0.045
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.208e-007
   AsS(OH)(HS)-          3.199e-007  2.886e-007    -6.495    -6.540    -0.045
   H3AsO3                8.800e-010  8.820e-010    -9.056    -9.055     0.001
   H2AsO3-               3.961e-012  3.573e-012   -11.402   -11.447    -0.045
   As3S4(HS)2-           1.291e-015  1.164e-015   -14.889   -14.934    -0.045
   H4AsO3+               8.464e-017  7.636e-017   -16.072   -16.117    -0.045
   HAsO3-2               6.160e-020  4.080e-020   -19.210   -19.389    -0.179
   AsO3-3                1.177e-028  4.659e-029   -27.929   -28.332    -0.402
As(5)           1.949e-018
   H2AsO4-               1.266e-018  1.142e-018   -17.898   -17.942    -0.045
   HAsO4-2               6.827e-019  4.522e-019   -18.166   -18.345    -0.179
   H3AsO4                3.973e-023  3.982e-023   -22.401   -22.400     0.001
   AsO4-3                1.464e-023  5.793e-024   -22.835   -23.237    -0.402
Ba              5.439e-007
   Ba+2                  5.207e-007  3.449e-007    -6.283    -6.462    -0.179
   BaHCO3+               2.288e-008  2.064e-008    -7.641    -7.685    -0.045
   BaCO3                 2.979e-010  2.986e-010    -9.526    -9.525     0.001
   BaSO4                 8.463e-012  8.482e-012   -11.072   -11.071     0.001
   BaOH+                 7.411e-014  6.686e-014   -13.130   -13.175    -0.045
C(-4)           5.759e-003
   CH4                   5.759e-003  5.773e-003    -2.240    -2.239     0.001
C(4)            9.574e-003
   HCO3-                 6.896e-003  6.243e-003    -2.161    -2.205    -0.043
   CO2                   2.448e-003  2.454e-003    -2.611    -2.610     0.001
   CaHCO3+               1.745e-004  1.574e-004    -3.758    -3.803    -0.045
   FeHCO3+               2.202e-005  1.987e-005    -4.657    -4.702    -0.045
   MnHCO3+               1.500e-005  1.353e-005    -4.824    -4.869    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.379e-006  3.950e-006    -5.359    -5.403    -0.045
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.495e-006  1.676e-006    -5.603    -5.776    -0.173
   FeCO3                 1.276e-006  1.279e-006    -5.894    -5.893     0.001
   NaHCO3                6.863e-007  6.879e-007    -6.163    -6.162     0.001
   MgCO3                 8.626e-008  8.646e-008    -7.064    -7.063     0.001
   BaHCO3+               2.288e-008  2.064e-008    -7.641    -7.685    -0.045
   NaCO3-                6.776e-009  6.113e-009    -8.169    -8.214    -0.045
   BaCO3                 2.979e-010  2.986e-010    -9.526    -9.525     0.001
Ca              3.126e-003
   Ca+2                  2.946e-003  1.977e-003    -2.531    -2.704    -0.173
   CaHCO3+               1.745e-004  1.574e-004    -3.758    -3.803    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.931e-008  1.936e-008    -7.714    -7.713     0.001
   CaOH+                 2.081e-009  1.877e-009    -8.682    -8.727    -0.045
   CaHSO4+               2.196e-014  1.981e-014   -13.658   -13.703    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.890e-005    -4.006    -4.051    -0.045
   MnCl+                 9.761e-009  8.806e-009    -8.011    -8.055    -0.045
   FeCl+                 4.328e-009  3.905e-009    -8.364    -8.408    -0.045
   MnCl2                 3.409e-013  3.417e-013   -12.467   -12.466     0.001
   MnCl3-                9.275e-018  8.368e-018   -17.033   -17.077    -0.045
   FeCl+2                2.164e-024  1.433e-024   -23.665   -23.844    -0.179
   FeCl2+                6.310e-028  5.692e-028   -27.200   -27.245    -0.045
   FeCl3                 5.049e-033  5.061e-033   -32.297   -32.296     0.001
Fe(2)           1.202e-004



   Fe(HS)2               4.851e-005  4.862e-005    -4.314    -4.313     0.001
   Fe+2                  4.804e-005  3.182e-005    -4.318    -4.497    -0.179
   FeHCO3+               2.202e-005  1.987e-005    -4.657    -4.702    -0.045
   FeCO3                 1.276e-006  1.279e-006    -5.894    -5.893     0.001
   Fe(HS)3-              2.430e-007  2.192e-007    -6.614    -6.659    -0.045
   FeOH+                 6.381e-008  5.756e-008    -7.195    -7.240    -0.045
   FeCl+                 4.328e-009  3.905e-009    -8.364    -8.408    -0.045
   FeSO4                 2.770e-010  2.776e-010    -9.558    -9.557     0.001
   Fe(OH)2               2.797e-012  2.803e-012   -11.553   -11.552     0.001
   Fe(OH)3-              6.604e-016  5.958e-016   -15.180   -15.225    -0.045
   FeHSO4+               3.535e-016  3.189e-016   -15.452   -15.496    -0.045
Fe(3)           6.907e-014
   Fe(OH)2+              4.141e-014  3.736e-014   -13.383   -13.428    -0.045
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.592e-016  1.437e-016   -15.798   -15.843    -0.045
   FeOH+2                2.977e-017  1.972e-017   -16.526   -16.705    -0.179
   Fe+3                  1.349e-021  5.339e-022   -20.870   -21.273    -0.402
   FeCl+2                2.164e-024  1.433e-024   -23.665   -23.844    -0.179
   FeSO4+                3.184e-025  2.872e-025   -24.497   -24.542    -0.045
   FeCl2+                6.310e-028  5.692e-028   -27.200   -27.245    -0.045
   Fe(SO4)2-             3.418e-031  3.084e-031   -30.466   -30.511    -0.045
   FeHSO4+2              2.029e-031  1.344e-031   -30.693   -30.872    -0.179
   Fe2(OH)2+4            5.437e-032  1.047e-032   -31.265   -31.980    -0.716
   FeCl3                 5.049e-033  5.061e-033   -32.297   -32.296     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.970   -43.088    -1.118
H(0)            1.397e-009
   H2                    6.986e-010  7.002e-010    -9.156    -9.155     0.001
K               1.893e-005
   K+                    1.893e-005  1.705e-005    -4.723    -4.768    -0.045
   KSO4-                 6.514e-012  5.877e-012   -11.186   -11.231    -0.045
Mg              8.452e-005
   Mg+2                  8.005e-005  5.408e-005    -4.097    -4.267    -0.170
   MgHCO3+               4.379e-006  3.950e-006    -5.359    -5.403    -0.045
   MgCO3                 8.626e-008  8.646e-008    -7.064    -7.063     0.001
   MgOH+                 1.245e-009  1.123e-009    -8.905    -8.950    -0.045
   MgSO4                 6.206e-010  6.220e-010    -9.207    -9.206     0.001
Mn(2)           5.494e-005
   Mn+2                  3.670e-005  2.431e-005    -4.435    -4.614    -0.179
   MnHCO3+               1.500e-005  1.353e-005    -4.824    -4.869    -0.045
   MnCO3                 3.229e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.761e-009  8.806e-009    -8.011    -8.055    -0.045
   MnOH+                 3.963e-009  3.575e-009    -8.402    -8.447    -0.045
   MnSO4                 2.117e-010  2.121e-010    -9.674    -9.673     0.001
   MnCl2                 3.409e-013  3.417e-013   -12.467   -12.466     0.001
   MnCl3-                9.275e-018  8.368e-018   -17.033   -17.077    -0.045
   Mn(OH)3-              7.998e-020  7.215e-020   -19.097   -19.142    -0.045
Mn(3)           3.335e-034
   Mn+3                  3.335e-034  1.320e-034   -33.477   -33.879    -0.402
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.836   -84.015    -0.179
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.109   -97.154    -0.045
Na              2.176e-004
   Na+                   2.169e-004  1.959e-004    -3.664    -3.708    -0.044
   NaHCO3                6.863e-007  6.879e-007    -6.163    -6.162     0.001
   NaCO3-                6.776e-009  6.113e-009    -8.169    -8.214    -0.045
   NaSO4-                5.341e-011  4.819e-011   -10.272   -10.317    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.072   -74.071     0.001
S(-2)           2.083e-004
   H2S                   6.312e-005  6.326e-005    -4.200    -4.199     0.001
   Fe(HS)2               4.851e-005  4.862e-005    -4.314    -4.313     0.001
   HS-                   4.590e-005  4.141e-005    -4.338    -4.383    -0.045
   AsS(OH)(HS)-          3.199e-007  2.886e-007    -6.495    -6.540    -0.045
   Fe(HS)3-              2.430e-007  2.192e-007    -6.614    -6.659    -0.045
   S5-2                  8.427e-008  6.021e-008    -7.074    -7.220    -0.146
   S4-2                  4.999e-008  3.513e-008    -7.301    -7.454    -0.153



   S6-2                  4.297e-008  3.117e-008    -7.367    -7.506    -0.139
   S-2                   4.321e-011  2.862e-011   -10.364   -10.543    -0.179
   S3-2                  1.794e-011  1.238e-011   -10.746   -10.907    -0.161
   S2-2                  1.034e-012  7.026e-013   -11.986   -12.153    -0.168
   As3S4(HS)2-           1.291e-015  1.164e-015   -14.889   -14.934    -0.045
S(6)            9.394e-008
   SO4-2                 7.345e-008  4.907e-008    -7.134    -7.309    -0.175
   CaSO4                 1.931e-008  1.936e-008    -7.714    -7.713     0.001
   MgSO4                 6.206e-010  6.220e-010    -9.207    -9.206     0.001
   FeSO4                 2.770e-010  2.776e-010    -9.558    -9.557     0.001
   MnSO4                 2.117e-010  2.121e-010    -9.674    -9.673     0.001
   NaSO4-                5.341e-011  4.819e-011   -10.272   -10.317    -0.045
   BaSO4                 8.463e-012  8.482e-012   -11.072   -11.071     0.001
   KSO4-                 6.514e-012  5.877e-012   -11.186   -11.231    -0.045
   HSO4-                 9.240e-013  8.336e-013   -12.034   -12.079    -0.045
   CaHSO4+               2.196e-014  1.981e-014   -13.658   -13.703    -0.045
   FeHSO4+               3.535e-016  3.189e-016   -15.452   -15.496    -0.045
   FeSO4+                3.184e-025  2.872e-025   -24.497   -24.542    -0.045
   Fe(SO4)2-             3.418e-031  3.084e-031   -30.466   -30.511    -0.045
   FeHSO4+2              2.029e-031  1.344e-031   -30.693   -30.872    -0.179

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.65  -10.01   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.73  -18.11   -1.38  As2O3
Artinite        -10.40   -0.80    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.03  -44.80    8.23  As2O5
As2S3(am)        -6.63  -51.53  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -15.75  -65.86  -50.11  Ba3(AsO4)2
Barite           -3.80  -13.77   -9.97  BaSO4
Birnessite      -28.70   14.91   43.60  MnO2
Bixbyite        -26.60  -27.21   -0.61  Mn2O3
Brucite          -7.59    9.25   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.68  -54.59  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.62   -2.24   -2.86  CH4
Claudetite      -16.77  -18.11   -1.34  As2O3
CO2(g)           -1.14   -2.61   -1.47  CO2
Dolomite         -1.43  -18.52  -17.09  CaMg(CO3)2
Dolomite(d)      -1.98  -18.52  -16.54  CaMg(CO3)2
Epsomite         -9.44  -11.58   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.20   -4.24   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.20    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.49  -37.54  -45.03  Fe3S4
Gypsum           -5.43  -10.01   -4.58  CaSO4:2H2O
H2(g)            -6.00   -9.15   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.20   -4.20   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.32   32.71   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.64  -38.61  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.16  -30.92   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.20  -43.03   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.45  -42.66   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.32  -41.60   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.26  -44.65   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.01  -10.04   -8.03  MgCO3



Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.44   11.90   25.34  MnOOH
Melanterite      -9.60  -11.81   -2.21  FeSO4:7H2O
Mirabilite      -13.61  -14.73   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.98  -89.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.61  -60.32  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.43  -12.72    2.71  MnCl2:4H2O
MnS(Green)       -6.04   -2.24    3.80  MnS
MnSO4           -14.59  -11.92    2.67  MnSO4
Nahcolite        -5.36   -5.91   -0.55  NaHCO3
Natron          -11.88  -13.19   -1.31  Na2CO3:10H2O
Nesquehonite     -4.42  -10.04   -5.62  MgCO3:3H2O
Nsutite         -27.66   14.91   42.56  MnO2
O2(g)           -71.18  -74.07   -2.89  O2
Orpiment         -5.23  -51.53  -46.30  As2S3
Portlandite     -11.99   10.81   22.80  Ca(OH)2
Pyrite           11.22   -7.26  -18.48  FeS2
Pyrochroite      -6.30    8.90   15.20  Mn(OH)2
Pyrolusite      -26.47   14.91   41.38  MnO2
Realgar          -3.25  -23.20  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.26  -44.51  -20.25  FeAsO4:2H2O
Siderite          0.62  -10.27  -10.89  FeCO3
Siderite(d)(3)    0.18  -10.27  -10.45  FeCO3
Sulfur           -3.03  -18.05  -15.03  S
Thenardite      -14.55  -14.72   -0.18  Na2SO4
Thermonatrite   -13.32  -13.19    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.68  -12.24   -8.56  BaCO3

Reaction step 62.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.240e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.71   14.90   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.699e-002 -3.006e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.047e-002 -1.311e-004
Manganite          -13.45   11.89   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.096e-004  4.096e-004
Siderite(d)(3)       0.19  -10.26  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.68  -12.24   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------



Hfo           
 1.733e-004  Surface charge, eq

Hfo_s         
 5.234e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.657e-006       0.699  3.657e-006      -5.437
Hfo_sOMn+        1.080e-006       0.206  1.080e-006      -5.967
Hfo_sOFe+        4.081e-007       0.078  4.081e-007      -6.389
Hfo_sOH2+        6.813e-008       0.013  6.813e-008      -7.167
Hfo_sOH          1.967e-008       0.004  1.967e-008      -7.706
Hfo_sOHBa+2      1.953e-009       0.000  1.953e-009      -8.709
Hfo_sO-          1.301e-010       0.000  1.301e-010      -9.886

Hfo           
 1.733e-004  Surface charge, eq

Hfo_w         
 2.094e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.532e-004       0.732  1.532e-004      -3.815
Hfo_wOH          4.422e-005       0.211  4.423e-005      -4.354
Hfo_wOFe+        8.564e-006       0.041  8.565e-006      -5.067
Hfo_wOMn+        1.929e-006       0.009  1.929e-006      -5.715
Hfo_wOCa+        7.005e-007       0.003  7.006e-007      -6.155
Hfo_wOMg+        3.375e-007       0.002  3.375e-007      -6.472
Hfo_wO-          2.925e-007       0.001  2.925e-007      -6.534
Hfo_wOFeOH       1.297e-007       0.001  1.297e-007      -6.887
Hfo_wH2AsO3      1.013e-008       0.000  1.014e-008      -7.994
Hfo_wSO4-        2.273e-011       0.000  2.273e-011     -10.643
Hfo_wOHSO4-2     1.309e-011       0.000  1.309e-011     -10.883
Hfo_wOBa+        5.407e-012       0.000  5.407e-012     -11.267
Hfo_wOHAsO4-3    9.385e-018       0.000  9.386e-018     -17.028
Hfo_wHAsO4-      2.522e-018       0.000  2.522e-018     -17.598
Hfo_wH2AsO4      2.827e-019       0.000  2.827e-019     -18.549

Mno           
-5.288e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.244e-029       0.000  8.245e-029     -28.084
Mno_O3Ca         5.116e-030       0.000  5.116e-030     -29.291
Mno_O3-2         3.559e-030       0.000  3.560e-030     -29.449
Mno_O3HMn+       2.012e-030       0.000  2.012e-030     -29.696
Mno_O3H-         2.177e-031       0.000  2.177e-031     -30.662
Mno_O3HCa+       1.089e-031       0.000  1.089e-031     -30.963
Mno_O3Na-        7.390e-032       0.000  7.390e-032     -31.131
Mno_O3Mg         5.270e-032       0.000  5.271e-032     -31.278
Mno_O3Ba         1.858e-032       0.000  1.858e-032     -31.731
Mno_O3HMg+       7.598e-034       0.000  7.599e-034     -33.119
Mno_O3HBa+       7.075e-034       0.000  7.076e-034     -33.150
Mno_O3HNa        4.217e-034       0.000  4.218e-034     -33.375
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.229e-040       0.000  1.229e-040     -39.910
Mno_O3H3Cl       3.008e-043       0.000  3.008e-043     -42.522

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.208e-007  3.208e-007



Ba               5.439e-007  5.439e-007
C                1.556e-002  1.556e-002
Ca               3.156e-003  3.156e-003
Cl               9.873e-005  9.873e-005
Fe               1.230e-004  1.230e-004
K                1.893e-005  1.893e-005
Mg               8.453e-005  8.453e-005
Mn               5.554e-005  5.554e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.750      Charge balance
                                       pe  =  -3.748      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.007e-002
                       Mass of water (kg)  =  1.000e+000
                 Total alkalinity (eq/kg)  =  7.351e-003
                       Total CO2 (mol/kg)  =  9.705e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.739e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.70
                               Iterations  =  31
                                  Total H  = 1.110378e+002
                                  Total O  = 5.553007e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.945e-007  1.777e-007    -6.711    -6.750    -0.039
   OH-                   6.247e-008  5.633e-008    -7.204    -7.249    -0.045
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.208e-007
   AsS(OH)(HS)-          3.199e-007  2.885e-007    -6.495    -6.540    -0.045
   H3AsO3                8.892e-010  8.913e-010    -9.051    -9.050     0.001
   H2AsO3-               3.939e-012  3.552e-012   -11.405   -11.450    -0.045
   As3S4(HS)2-           1.333e-015  1.202e-015   -14.875   -14.920    -0.045
   H4AsO3+               8.699e-017  7.845e-017   -16.061   -16.105    -0.045
   HAsO3-2               6.032e-020  3.989e-020   -19.220   -19.399    -0.180
   AsO3-3                1.136e-028  4.480e-029   -27.945   -28.349    -0.404
As(5)           1.931e-018
   H2AsO4-               1.261e-018  1.137e-018   -17.899   -17.944    -0.045
   HAsO4-2               6.698e-019  4.430e-019   -18.174   -18.354    -0.180
   H3AsO4                4.023e-023  4.032e-023   -22.395   -22.394     0.001
   AsO4-3                1.415e-023  5.582e-024   -22.849   -23.253    -0.404
Ba              5.439e-007
   Ba+2                  5.206e-007  3.442e-007    -6.284    -6.463    -0.180
   BaHCO3+               2.305e-008  2.078e-008    -7.637    -7.682    -0.045
   BaCO3                 2.950e-010  2.957e-010    -9.530    -9.529     0.001
   BaSO4                 8.263e-012  8.282e-012   -11.083   -11.082     0.001
   BaOH+                 7.279e-014  6.564e-014   -13.138   -13.183    -0.045
C(-4)           5.859e-003
   CH4                   5.859e-003  5.873e-003    -2.232    -2.231     0.001
C(4)            9.705e-003
   HCO3-                 6.960e-003  6.299e-003    -2.157    -2.201    -0.043
   CO2                   2.511e-003  2.517e-003    -2.600    -2.599     0.001
   CaHCO3+               1.775e-004  1.601e-004    -3.751    -3.796    -0.045
   FeHCO3+               2.295e-005  2.070e-005    -4.639    -4.684    -0.045
   MnHCO3+               1.525e-005  1.375e-005    -4.817    -4.862    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.412e-006  3.978e-006    -5.355    -5.400    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.479e-006  1.663e-006    -5.606    -5.779    -0.174
   FeCO3                 1.307e-006  1.311e-006    -5.884    -5.883     0.001



   NaHCO3                6.921e-007  6.937e-007    -6.160    -6.159     0.001
   MgCO3                 8.545e-008  8.565e-008    -7.068    -7.067     0.001
   BaHCO3+               2.305e-008  2.078e-008    -7.637    -7.682    -0.045
   NaCO3-                6.724e-009  6.064e-009    -8.172    -8.217    -0.045
   BaCO3                 2.950e-010  2.957e-010    -9.530    -9.529     0.001
Ca              3.156e-003
   Ca+2                  2.973e-003  1.992e-003    -2.527    -2.701    -0.174
   CaHCO3+               1.775e-004  1.601e-004    -3.751    -3.796    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.904e-008  1.908e-008    -7.720    -7.719     0.001
   CaOH+                 2.063e-009  1.860e-009    -8.685    -8.730    -0.045
   CaHSO4+               2.202e-014  1.986e-014   -13.657   -13.702    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.887e-005    -4.006    -4.051    -0.046
   MnCl+                 9.836e-009  8.870e-009    -8.007    -8.052    -0.045
   FeCl+                 4.469e-009  4.030e-009    -8.350    -8.395    -0.045
   MnCl2                 3.433e-013  3.441e-013   -12.464   -12.463     0.001
   MnCl3-                9.339e-018  8.421e-018   -17.030   -17.075    -0.045
   FeCl+2                2.277e-024  1.506e-024   -23.643   -23.822    -0.180
   FeCl2+                6.628e-028  5.977e-028   -27.179   -27.224    -0.045
   FeCl3                 5.299e-033  5.311e-033   -32.276   -32.275     0.001
Fe(2)           1.230e-004
   Fe+2                  4.968e-005  3.286e-005    -4.304    -4.483    -0.180
   Fe(HS)2               4.874e-005  4.885e-005    -4.312    -4.311     0.001
   FeHCO3+               2.295e-005  2.070e-005    -4.639    -4.684    -0.045
   FeCO3                 1.307e-006  1.311e-006    -5.884    -5.883     0.001
   Fe(HS)3-              2.410e-007  2.173e-007    -6.618    -6.663    -0.045
   FeOH+                 6.483e-008  5.846e-008    -7.188    -7.233    -0.045
   FeCl+                 4.469e-009  4.030e-009    -8.350    -8.395    -0.045
   FeSO4                 2.798e-010  2.805e-010    -9.553    -9.552     0.001
   Fe(OH)2               2.794e-012  2.800e-012   -11.554   -11.553     0.001
   Fe(OH)3-              6.492e-016  5.854e-016   -15.188   -15.233    -0.045
   FeHSO4+               3.632e-016  3.275e-016   -15.440   -15.485    -0.045
Fe(3)           6.978e-014
   Fe(OH)2+              4.212e-014  3.798e-014   -13.376   -13.420    -0.045
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.567e-016  1.413e-016   -15.805   -15.850    -0.045
   FeOH+2                3.082e-017  2.038e-017   -16.511   -16.691    -0.180
   Fe+3                  1.423e-021  5.611e-022   -20.847   -21.251    -0.404
   FeCl+2                2.277e-024  1.506e-024   -23.643   -23.822    -0.180
   FeSO4+                3.275e-025  2.953e-025   -24.485   -24.530    -0.045
   FeCl2+                6.628e-028  5.977e-028   -27.179   -27.224    -0.045
   Fe(SO4)2-             3.439e-031  3.101e-031   -30.464   -30.508    -0.045
   FeHSO4+2              2.124e-031  1.405e-031   -30.673   -30.852    -0.180
   Fe2(OH)2+4            5.848e-032  1.118e-032   -31.233   -31.951    -0.718
   FeCl3                 5.299e-033  5.311e-033   -32.276   -32.275     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.929   -43.052    -1.123
H(0)            1.394e-009
   H2                    6.972e-010  6.988e-010    -9.157    -9.156     0.001
K               1.893e-005
   K+                    1.893e-005  1.704e-005    -4.723    -4.769    -0.046
   KSO4-                 6.372e-012  5.747e-012   -11.196   -11.241    -0.045
Mg              8.453e-005
   Mg+2                  8.003e-005  5.398e-005    -4.097    -4.268    -0.171
   MgHCO3+               4.412e-006  3.978e-006    -5.355    -5.400    -0.045
   MgCO3                 8.545e-008  8.565e-008    -7.068    -7.067     0.001
   MgOH+                 1.223e-009  1.103e-009    -8.913    -8.957    -0.045
   MgSO4                 6.060e-010  6.074e-010    -9.218    -9.217     0.001
Mn(2)           5.554e-005
   Mn+2                  3.705e-005  2.450e-005    -4.431    -4.611    -0.180
   MnHCO3+               1.525e-005  1.375e-005    -4.817    -4.862    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.836e-009  8.870e-009    -8.007    -8.052    -0.045
   MnOH+                 3.930e-009  3.544e-009    -8.406    -8.451    -0.045
   MnSO4                 2.087e-010  2.091e-010    -9.681    -9.680     0.001
   MnCl2                 3.433e-013  3.441e-013   -12.464   -12.463     0.001
   MnCl3-                9.339e-018  8.421e-018   -17.030   -17.075    -0.045



   Mn(OH)3-              7.672e-020  6.919e-020   -19.115   -19.160    -0.045
Mn(3)           3.433e-034
   Mn+3                  3.433e-034  1.354e-034   -33.464   -33.868    -0.404
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.859   -84.038    -0.180
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.125   -97.170    -0.045
Na              2.176e-004
   Na+                   2.169e-004  1.958e-004    -3.664    -3.708    -0.044
   NaHCO3                6.921e-007  6.937e-007    -6.160    -6.159     0.001
   NaCO3-                6.724e-009  6.064e-009    -8.172    -8.217    -0.045
   NaSO4-                5.225e-011  4.712e-011   -10.282   -10.327    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.070   -74.069     0.001
S(-2)           2.083e-004
   H2S                   6.330e-005  6.344e-005    -4.199    -4.198     0.001
   Fe(HS)2               4.874e-005  4.885e-005    -4.312    -4.311     0.001
   HS-                   4.529e-005  4.085e-005    -4.344    -4.389    -0.045
   AsS(OH)(HS)-          3.199e-007  2.885e-007    -6.495    -6.540    -0.045
   Fe(HS)3-              2.410e-007  2.173e-007    -6.618    -6.663    -0.045
   S5-2                  8.186e-008  5.842e-008    -7.087    -7.233    -0.146
   S4-2                  4.856e-008  3.409e-008    -7.314    -7.467    -0.154
   S6-2                  4.173e-008  3.024e-008    -7.380    -7.519    -0.140
   S-2                   4.199e-011  2.777e-011   -10.377   -10.556    -0.180
   S3-2                  1.743e-011  1.201e-011   -10.759   -10.920    -0.162
   S2-2                  1.004e-012  6.817e-013   -11.998   -12.166    -0.168
   As3S4(HS)2-           1.333e-015  1.202e-015   -14.875   -14.920    -0.045
S(6)            9.217e-008
   SO4-2                 7.197e-008  4.800e-008    -7.143    -7.319    -0.176
   CaSO4                 1.904e-008  1.908e-008    -7.720    -7.719     0.001
   MgSO4                 6.060e-010  6.074e-010    -9.218    -9.217     0.001
   FeSO4                 2.798e-010  2.805e-010    -9.553    -9.552     0.001
   MnSO4                 2.087e-010  2.091e-010    -9.681    -9.680     0.001
   NaSO4-                5.225e-011  4.712e-011   -10.282   -10.327    -0.045
   BaSO4                 8.263e-012  8.282e-012   -11.083   -11.082     0.001
   KSO4-                 6.372e-012  5.747e-012   -11.196   -11.241    -0.045
   HSO4-                 9.194e-013  8.291e-013   -12.036   -12.081    -0.045
   CaHSO4+               2.202e-014  1.986e-014   -13.657   -13.702    -0.045
   FeHSO4+               3.632e-016  3.275e-016   -15.440   -15.485    -0.045
   FeSO4+                3.275e-025  2.953e-025   -24.485   -24.530    -0.045
   Fe(SO4)2-             3.439e-031  3.101e-031   -30.464   -30.508    -0.045
   FeHSO4+2              2.124e-031  1.405e-031   -30.673   -30.852    -0.180

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.66  -10.02   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.72  -18.10   -1.38  As2O3
Artinite        -10.41   -0.81    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.02  -44.79    8.23  As2O5
As2S3(am)        -6.62  -51.52  -44.90  As2S3
As_native        -5.53  -18.06  -12.53  As
Ba3(AsO4)2      -15.79  -65.90  -50.11  Ba3(AsO4)2
Barite           -3.81  -13.78   -9.97  BaSO4
Birnessite      -28.71   14.90   43.60  MnO2
Bixbyite        -26.62  -27.23   -0.61  Mn2O3
Brucite          -7.61    9.23   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.70  -54.61  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.63   -2.23   -2.86  CH4
Claudetite      -16.76  -18.10   -1.34  As2O3
CO2(g)           -1.13   -2.60   -1.47  CO2
Dolomite         -1.44  -18.53  -17.09  CaMg(CO3)2
Dolomite(d)      -1.99  -18.53  -16.54  CaMg(CO3)2
Epsomite         -9.45  -11.59   -2.14  MgSO4:7H2O



Fe(OH)2.7Cl.3    -1.20   -4.24   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.50  -37.54  -45.03  Fe3S4
Gypsum           -5.44  -10.02   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.20   -4.20   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.35   32.68   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.65  -38.62  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.19  -30.96   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.19  -43.02   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.45  -42.66   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.32  -41.60   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.25  -44.64   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.02  -10.05   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.45   11.89   25.34  MnOOH
Melanterite      -9.59  -11.80   -2.21  FeSO4:7H2O
Mirabilite      -13.62  -14.74   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.98  -89.69   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.63  -60.34  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.42  -12.71    2.71  MnCl2:4H2O
MnS(Green)       -6.05   -2.25    3.80  MnS
MnSO4           -14.60  -11.93    2.67  MnSO4
Nahcolite        -5.36   -5.91   -0.55  NaHCO3
Natron          -11.89  -13.20   -1.31  Na2CO3:10H2O
Nesquehonite     -4.43  -10.05   -5.62  MgCO3:3H2O
Nsutite         -27.67   14.90   42.56  MnO2
O2(g)           -71.18  -74.07   -2.89  O2
Orpiment         -5.22  -51.52  -46.30  As2S3
Portlandite     -12.00   10.80   22.80  Ca(OH)2
Pyrite           11.22   -7.26  -18.48  FeS2
Pyrochroite      -6.31    8.89   15.20  Mn(OH)2
Pyrolusite      -26.48   14.90   41.38  MnO2
Realgar          -3.25  -23.19  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.26  -44.50  -20.25  FeAsO4:2H2O
Siderite          0.63  -10.26  -10.89  FeCO3
Siderite(d)(3)    0.19  -10.26  -10.45  FeCO3
Sulfur           -3.03  -18.05  -15.03  S
Thenardite      -14.56  -14.73   -0.18  Na2SO4
Thermonatrite   -13.32  -13.20    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.68  -12.24   -8.56  BaCO3

Reaction step 63.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.260e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles



CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.72   14.89   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.696e-002 -3.036e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.047e-002 -1.340e-004
Manganite          -13.46   11.88   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.091e-004  4.091e-004
Siderite(d)(3)       0.20  -10.25  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.68  -12.25   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.738e-004  Surface charge, eq

Hfo_s         
 5.233e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.665e-006       0.700  3.665e-006      -5.436
Hfo_sOMn+        1.065e-006       0.204  1.065e-006      -5.973
Hfo_sOFe+        4.122e-007       0.079  4.123e-007      -6.385
Hfo_sOH2+        6.888e-008       0.013  6.889e-008      -7.162
Hfo_sOH          1.957e-008       0.004  1.957e-008      -7.708
Hfo_sOHBa+2      1.939e-009       0.000  1.939e-009      -8.712
Hfo_sO-          1.273e-010       0.000  1.273e-010      -9.895

Hfo           
 1.738e-004  Surface charge, eq

Hfo_w         
 2.093e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.537e-004       0.734  1.537e-004      -3.813
Hfo_wOH          4.367e-005       0.209  4.367e-005      -4.360
Hfo_wOFe+        8.587e-006       0.041  8.587e-006      -5.066
Hfo_wOMn+        1.888e-006       0.009  1.888e-006      -5.724
Hfo_wOCa+        6.858e-007       0.003  6.858e-007      -6.164
Hfo_wOMg+        3.274e-007       0.002  3.274e-007      -6.485
Hfo_wO-          2.842e-007       0.001  2.842e-007      -6.546
Hfo_wOFeOH       1.280e-007       0.001  1.280e-007      -6.893
Hfo_wH2AsO3      1.011e-008       0.000  1.011e-008      -7.995
Hfo_wSO4-        2.233e-011       0.000  2.233e-011     -10.651
Hfo_wOHSO4-2     1.265e-011       0.000  1.265e-011     -10.898
Hfo_wOBa+        5.243e-012       0.000  5.243e-012     -11.280
Hfo_wOHAsO4-3    8.937e-018       0.000  8.937e-018     -17.049
Hfo_wHAsO4-      2.481e-018       0.000  2.481e-018     -17.605
Hfo_wH2AsO4      2.826e-019       0.000  2.826e-019     -18.549

Mno           
-5.074e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         8.042e-029       0.000  8.042e-029     -28.095
Mno_O3Ca         4.990e-030       0.000  4.990e-030     -29.302
Mno_O3-2         3.446e-030       0.000  3.446e-030     -29.463
Mno_O3HMn+       1.994e-030       0.000  1.994e-030     -29.700
Mno_O3H-         2.142e-031       0.000  2.142e-031     -30.669
Mno_O3HCa+       1.080e-031       0.000  1.080e-031     -30.967
Mno_O3Na-        7.151e-032       0.000  7.151e-032     -31.146
Mno_O3Mg         5.093e-032       0.000  5.094e-032     -31.293
Mno_O3Ba         1.795e-032       0.000  1.795e-032     -31.746
Mno_O3HMg+       7.463e-034       0.000  7.463e-034     -33.127
Mno_O3HBa+       6.948e-034       0.000  6.948e-034     -33.158
Mno_O3HNa        4.148e-034       0.000  4.148e-034     -33.382
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.249e-040       0.000  1.249e-040     -39.903
Mno_O3H3Cl       3.056e-043       0.000  3.056e-043     -42.515

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.208e-007  3.208e-007
Ba               5.439e-007  5.439e-007
C                1.579e-002  1.579e-002
Ca               3.186e-003  3.186e-003
Cl               9.873e-005  9.873e-005
Fe               1.259e-004  1.259e-004
K                1.893e-005  1.893e-005
Mg               8.454e-005  8.454e-005
Mn               5.614e-005  5.614e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.743      Charge balance
                                       pe  =  -3.740      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.016e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  7.418e-003
                       Total CO2 (mol/kg)  =  9.836e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.744e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.68
                               Iterations  =  36
                                  Total H  = 1.110382e+002
                                  Total O  = 5.553037e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    1.978e-007  1.806e-007    -6.704    -6.743    -0.040
   OH-                   6.149e-008  5.543e-008    -7.211    -7.256    -0.045
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.208e-007
   AsS(OH)(HS)-          3.199e-007  2.884e-007    -6.495    -6.540    -0.045
   H3AsO3                8.984e-010  9.005e-010    -9.047    -9.046     0.001
   H2AsO3-               3.917e-012  3.531e-012   -11.407   -11.452    -0.045
   As3S4(HS)2-           1.376e-015  1.241e-015   -14.861   -14.906    -0.045
   H4AsO3+               8.937e-017  8.055e-017   -16.049   -16.094    -0.045
   HAsO3-2               5.910e-020  3.902e-020   -19.228   -19.409    -0.180
   AsO3-3                1.097e-028  4.312e-029   -27.960   -28.365    -0.406
As(5)           1.915e-018
   H2AsO4-               1.257e-018  1.133e-018   -17.901   -17.946    -0.045



   HAsO4-2               6.576e-019  4.341e-019   -18.182   -18.362    -0.180
   H3AsO4                4.072e-023  4.082e-023   -22.390   -22.389     0.001
   AsO4-3                1.370e-023  5.383e-024   -22.863   -23.269    -0.406
Ba              5.439e-007
   Ba+2                  5.204e-007  3.436e-007    -6.284    -6.464    -0.180
   BaHCO3+               2.321e-008  2.093e-008    -7.634    -7.679    -0.045
   BaCO3                 2.922e-010  2.929e-010    -9.534    -9.533     0.001
   BaSO4                 8.070e-012  8.089e-012   -11.093   -11.092     0.001
   BaOH+                 7.151e-014  6.446e-014   -13.146   -13.191    -0.045
C(-4)           5.959e-003
   CH4                   5.959e-003  5.973e-003    -2.225    -2.224     0.001
C(4)            9.836e-003
   HCO3-                 7.024e-003  6.354e-003    -2.153    -2.197    -0.044
   CO2                   2.574e-003  2.580e-003    -2.589    -2.588     0.001
   CaHCO3+               1.805e-004  1.627e-004    -3.744    -3.789    -0.045
   FeHCO3+               2.390e-005  2.154e-005    -4.622    -4.667    -0.045
   MnHCO3+               1.551e-005  1.398e-005    -4.809    -4.855    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.444e-006  4.006e-006    -5.352    -5.397    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.465e-006  1.650e-006    -5.608    -5.782    -0.174
   FeCO3                 1.339e-006  1.342e-006    -5.873    -5.872     0.001
   NaHCO3                6.978e-007  6.995e-007    -6.156    -6.155     0.001
   MgCO3                 8.466e-008  8.486e-008    -7.072    -7.071     0.001
   BaHCO3+               2.321e-008  2.093e-008    -7.634    -7.679    -0.045
   NaCO3-                6.674e-009  6.016e-009    -8.176    -8.221    -0.045
   BaCO3                 2.922e-010  2.929e-010    -9.534    -9.533     0.001
Ca              3.186e-003
   Ca+2                  3.000e-003  2.007e-003    -2.523    -2.697    -0.175
   CaHCO3+               1.805e-004  1.627e-004    -3.744    -3.789    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.877e-008  1.881e-008    -7.727    -7.726     0.001
   CaOH+                 2.046e-009  1.844e-009    -8.689    -8.734    -0.045
   CaHSO4+               2.208e-014  1.990e-014   -13.656   -13.701    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.883e-005    -4.006    -4.051    -0.046
   MnCl+                 9.910e-009  8.933e-009    -8.004    -8.049    -0.045
   FeCl+                 4.612e-009  4.157e-009    -8.336    -8.381    -0.045
   MnCl2                 3.456e-013  3.464e-013   -12.461   -12.460     0.001
   MnCl3-                9.401e-018  8.474e-018   -17.027   -17.072    -0.045
   FeCl+2                2.393e-024  1.580e-024   -23.621   -23.801    -0.180
   FeCl2+                6.955e-028  6.269e-028   -27.158   -27.203    -0.045
   FeCl3                 5.556e-033  5.569e-033   -32.255   -32.254     0.001
Fe(2)           1.259e-004
   Fe+2                  5.135e-005  3.390e-005    -4.289    -4.470    -0.180
   Fe(HS)2               4.896e-005  4.908e-005    -4.310    -4.309     0.001
   FeHCO3+               2.390e-005  2.154e-005    -4.622    -4.667    -0.045
   FeCO3                 1.339e-006  1.342e-006    -5.873    -5.872     0.001
   Fe(HS)3-              2.389e-007  2.154e-007    -6.622    -6.667    -0.045
   FeOH+                 6.585e-008  5.936e-008    -7.181    -7.226    -0.045
   FeCl+                 4.612e-009  4.157e-009    -8.336    -8.381    -0.045
   FeSO4                 2.826e-010  2.832e-010    -9.549    -9.548     0.001
   Fe(OH)2               2.791e-012  2.797e-012   -11.554   -11.553     0.001
   Fe(OH)3-              6.384e-016  5.754e-016   -15.195   -15.240    -0.045
   FeHSO4+               3.729e-016  3.361e-016   -15.428   -15.473    -0.045
Fe(3)           7.048e-014
   Fe(OH)2+              4.282e-014  3.860e-014   -13.368   -13.413    -0.045
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.542e-016  1.390e-016   -15.812   -15.857    -0.045
   FeOH+2                3.189e-017  2.106e-017   -16.496   -16.677    -0.180
   Fe+3                  1.499e-021  5.890e-022   -20.824   -21.230    -0.406
   FeCl+2                2.393e-024  1.580e-024   -23.621   -23.801    -0.180
   FeSO4+                3.366e-025  3.034e-025   -24.473   -24.518    -0.045
   FeCl2+                6.955e-028  6.269e-028   -27.158   -27.203    -0.045
   Fe(SO4)2-             3.459e-031  3.118e-031   -30.461   -30.506    -0.045
   FeHSO4+2              2.222e-031  1.467e-031   -30.653   -30.834    -0.180
   Fe2(OH)2+4            6.281e-032  1.193e-032   -31.202   -31.923    -0.721



   FeCl3                 5.556e-033  5.569e-033   -32.255   -32.254     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.890   -43.017    -1.127
H(0)            1.392e-009
   H2                    6.958e-010  6.974e-010    -9.158    -9.157     0.001
K               1.893e-005
   K+                    1.893e-005  1.703e-005    -4.723    -4.769    -0.046
   KSO4-                 6.236e-012  5.621e-012   -11.205   -11.250    -0.045
Mg              8.454e-005
   Mg+2                  8.001e-005  5.388e-005    -4.097    -4.269    -0.172
   MgHCO3+               4.444e-006  4.006e-006    -5.352    -5.397    -0.045
   MgCO3                 8.466e-008  8.486e-008    -7.072    -7.071     0.001
   MgOH+                 1.202e-009  1.083e-009    -8.920    -8.965    -0.045
   MgSO4                 5.920e-010  5.934e-010    -9.228    -9.227     0.001
Mn(2)           5.614e-005
   Mn+2                  3.739e-005  2.469e-005    -4.427    -4.608    -0.180
   MnHCO3+               1.551e-005  1.398e-005    -4.809    -4.855    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.910e-009  8.933e-009    -8.004    -8.049    -0.045
   MnOH+                 3.897e-009  3.513e-009    -8.409    -8.454    -0.045
   MnSO4                 2.057e-010  2.062e-010    -9.687    -9.686     0.001
   MnCl2                 3.456e-013  3.464e-013   -12.461   -12.460     0.001
   MnCl3-                9.401e-018  8.474e-018   -17.027   -17.072    -0.045
   Mn(OH)3-              7.366e-020  6.640e-020   -19.133   -19.178    -0.045
Mn(3)           3.532e-034
   Mn+3                  3.532e-034  1.388e-034   -33.452   -33.858    -0.406
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.881   -84.062    -0.180
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.141   -97.186    -0.045
Na              2.176e-004
   Na+                   2.169e-004  1.958e-004    -3.664    -3.708    -0.045
   NaHCO3                6.978e-007  6.995e-007    -6.156    -6.155     0.001
   NaCO3-                6.674e-009  6.016e-009    -8.176    -8.221    -0.045
   NaSO4-                5.113e-011  4.609e-011   -10.291   -10.336    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.068   -74.067     0.001
S(-2)           2.083e-004
   H2S                   6.347e-005  6.362e-005    -4.197    -4.196     0.001
   Fe(HS)2               4.896e-005  4.908e-005    -4.310    -4.309     0.001
   HS-                   4.471e-005  4.030e-005    -4.350    -4.395    -0.045
   AsS(OH)(HS)-          3.199e-007  2.884e-007    -6.495    -6.540    -0.045
   Fe(HS)3-              2.389e-007  2.154e-007    -6.622    -6.667    -0.045
   S5-2                  7.955e-008  5.671e-008    -7.099    -7.246    -0.147
   S4-2                  4.720e-008  3.309e-008    -7.326    -7.480    -0.154
   S6-2                  4.055e-008  2.936e-008    -7.392    -7.532    -0.140
   S-2                   4.083e-011  2.696e-011   -10.389   -10.569    -0.180
   S3-2                  1.694e-011  1.166e-011   -10.771   -10.933    -0.162
   S2-2                  9.765e-013  6.617e-013   -12.010   -12.179    -0.169
   As3S4(HS)2-           1.376e-015  1.241e-015   -14.861   -14.906    -0.045
S(6)            9.046e-008
   SO4-2                 7.054e-008  4.697e-008    -7.152    -7.328    -0.177
   CaSO4                 1.877e-008  1.881e-008    -7.727    -7.726     0.001
   MgSO4                 5.920e-010  5.934e-010    -9.228    -9.227     0.001
   FeSO4                 2.826e-010  2.832e-010    -9.549    -9.548     0.001
   MnSO4                 2.057e-010  2.062e-010    -9.687    -9.686     0.001
   NaSO4-                5.113e-011  4.609e-011   -10.291   -10.336    -0.045
   BaSO4                 8.070e-012  8.089e-012   -11.093   -11.092     0.001
   KSO4-                 6.236e-012  5.621e-012   -11.205   -11.250    -0.045
   HSO4-                 9.148e-013  8.246e-013   -12.039   -12.084    -0.045
   CaHSO4+               2.208e-014  1.990e-014   -13.656   -13.701    -0.045
   FeHSO4+               3.729e-016  3.361e-016   -15.428   -15.473    -0.045
   FeSO4+                3.366e-025  3.034e-025   -24.473   -24.518    -0.045
   Fe(SO4)2-             3.459e-031  3.118e-031   -30.461   -30.506    -0.045
   FeHSO4+2              2.222e-031  1.467e-031   -30.653   -30.834    -0.180

------------------------------Saturation indices-------------------------------



Phase               SI log IAP  log KT

Anhydrite        -5.66  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.71  -18.09   -1.38  As2O3
Artinite        -10.43   -0.83    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.01  -44.78    8.23  As2O5
As2S3(am)        -6.60  -51.50  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.82  -65.93  -50.11  Ba3(AsO4)2
Barite           -3.82  -13.79   -9.97  BaSO4
Birnessite      -28.72   14.89   43.60  MnO2
Bixbyite        -26.64  -27.26   -0.61  Mn2O3
Brucite          -7.62    9.22   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.73  -54.63  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -16.75  -18.09   -1.34  As2O3
CO2(g)           -1.12   -2.59   -1.47  CO2
Dolomite         -1.44  -18.53  -17.09  CaMg(CO3)2
Dolomite(d)      -1.99  -18.53  -16.54  CaMg(CO3)2
Epsomite         -9.46  -11.60   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.20   -4.24   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.50  -37.53  -45.03  Fe3S4
Gypsum           -5.44  -10.03   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.20   -4.20   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.39   32.64   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.66  -38.63  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.22  -30.99   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.19  -43.02   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.45  -42.66   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.31  -41.59   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.24  -44.63   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.02  -10.05   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.46   11.88   25.34  MnOOH
Melanterite      -9.59  -11.80   -2.21  FeSO4:7H2O
Mirabilite      -13.63  -14.75   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -83.99  -89.70   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.65  -60.36  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.42  -12.71    2.71  MnCl2:4H2O
MnS(Green)       -6.06   -2.26    3.80  MnS
MnSO4           -14.60  -11.94    2.67  MnSO4
Nahcolite        -5.36   -5.91   -0.55  NaHCO3
Natron          -11.89  -13.20   -1.31  Na2CO3:10H2O
Nesquehonite     -4.43  -10.05   -5.62  MgCO3:3H2O
Nsutite         -27.68   14.89   42.56  MnO2
O2(g)           -71.17  -74.07   -2.89  O2
Orpiment         -5.20  -51.50  -46.30  As2S3
Portlandite     -12.01   10.79   22.80  Ca(OH)2
Pyrite           11.23   -7.25  -18.48  FeS2
Pyrochroite      -6.32    8.88   15.20  Mn(OH)2
Pyrolusite      -26.49   14.89   41.38  MnO2
Realgar          -3.24  -23.19  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.25  -44.50  -20.25  FeAsO4:2H2O



Siderite          0.64  -10.25  -10.89  FeCO3
Siderite(d)(3)    0.20  -10.25  -10.45  FeCO3
Sulfur           -3.02  -18.05  -15.03  S
Thenardite      -14.57  -14.74   -0.18  Na2SO4
Thermonatrite   -13.32  -13.20    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.68  -12.25   -8.56  BaCO3

Reaction step 64.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.280e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.73   14.88   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.693e-002 -3.065e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.046e-002 -1.370e-004
Manganite          -13.47   11.87   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.085e-004  4.085e-004
Siderite(d)(3)       0.21  -10.24  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.69  -12.25   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.743e-004  Surface charge, eq

Hfo_s         
 5.232e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.674e-006       0.702  3.674e-006      -5.435
Hfo_sOMn+        1.051e-006       0.201  1.051e-006      -5.979
Hfo_sOFe+        4.163e-007       0.080  4.163e-007      -6.381
Hfo_sOH2+        6.963e-008       0.013  6.963e-008      -7.157
Hfo_sOH          1.947e-008       0.004  1.947e-008      -7.711
Hfo_sOHBa+2      1.925e-009       0.000  1.925e-009      -8.715
Hfo_sO-          1.247e-010       0.000  1.247e-010      -9.904

Hfo           
 1.743e-004  Surface charge, eq

Hfo_w         
 2.093e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_wOH2+        1.543e-004       0.737  1.543e-004      -3.812
Hfo_wOH          4.313e-005       0.206  4.313e-005      -4.365
Hfo_wOFe+        8.608e-006       0.041  8.608e-006      -5.065
Hfo_wOMn+        1.849e-006       0.009  1.849e-006      -5.733
Hfo_wOCa+        6.715e-007       0.003  6.716e-007      -6.173
Hfo_wOMg+        3.177e-007       0.002  3.177e-007      -6.498
Hfo_wO-          2.762e-007       0.001  2.762e-007      -6.559
Hfo_wOFeOH       1.263e-007       0.001  1.263e-007      -6.899
Hfo_wH2AsO3      1.009e-008       0.000  1.009e-008      -7.996
Hfo_wSO4-        2.193e-011       0.000  2.193e-011     -10.659
Hfo_wOHSO4-2     1.223e-011       0.000  1.223e-011     -10.913
Hfo_wOBa+        5.087e-012       0.000  5.087e-012     -11.294
Hfo_wOHAsO4-3    8.518e-018       0.000  8.518e-018     -17.070
Hfo_wHAsO4-      2.441e-018       0.000  2.441e-018     -17.612
Hfo_wH2AsO4      2.825e-019       0.000  2.825e-019     -18.549

Mno           
-1.171e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.887e-025       0.000  1.887e-025     -24.724
Mno_O3Ca         1.171e-026       0.000  1.171e-026     -25.932
Mno_O3-2         8.025e-027       0.000  8.025e-027     -26.096
Mno_O3HMn+       4.754e-027       0.000  4.754e-027     -26.323
Mno_O3H-         5.069e-028       0.000  5.069e-028     -27.295
Mno_O3HCa+       2.573e-028       0.000  2.574e-028     -27.589
Mno_O3Na-        1.665e-028       0.000  1.665e-028     -27.779
Mno_O3Mg         1.184e-028       0.000  1.184e-028     -27.927
Mno_O3Ba         4.173e-029       0.000  4.174e-029     -28.379
Mno_O3HMg+       1.763e-030       0.000  1.763e-030     -29.754
Mno_O3HBa+       1.641e-030       0.000  1.641e-030     -29.785
Mno_O3HNa        9.810e-031       0.000  9.811e-031     -30.008
Mno_O3H2         2.404e-032       0.000  2.404e-032     -31.619
Mno_O3H3+        3.051e-037       0.000  3.051e-037     -36.516
Mno_O3H3Cl       7.461e-040       0.000  7.462e-040     -39.127

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.209e-007  3.209e-007
Ba               5.439e-007  5.439e-007
C                1.602e-002  1.602e-002
Ca               3.216e-003  3.215e-003
Cl               9.873e-005  9.873e-005
Fe               1.288e-004  1.288e-004
K                1.893e-005  1.893e-005
Mg               8.455e-005  8.455e-005
Mn               5.673e-005  5.673e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.736      Charge balance
                                       pe  =  -3.733      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.025e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  7.485e-003
                       Total CO2 (mol/kg)  =  9.966e-003
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.749e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.66



                               Iterations  =  41
                                  Total H  = 1.110386e+002
                                  Total O  = 5.553066e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.010e-007  1.834e-007    -6.697    -6.736    -0.040
   OH-                   6.054e-008  5.455e-008    -7.218    -7.263    -0.045
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.209e-007
   AsS(OH)(HS)-          3.200e-007  2.883e-007    -6.495    -6.540    -0.045
   H3AsO3                9.075e-010  9.097e-010    -9.042    -9.041     0.001
   H2AsO3-               3.896e-012  3.511e-012   -11.409   -11.455    -0.045
   As3S4(HS)2-           1.420e-015  1.279e-015   -14.848   -14.893    -0.045
   H4AsO3+               9.176e-017  8.268e-017   -16.037   -16.083    -0.045
   HAsO3-2               5.793e-020  3.818e-020   -19.237   -19.418    -0.181
   AsO3-3                1.061e-028  4.153e-029   -27.974   -28.382    -0.407
As(5)           1.899e-018
   H2AsO4-               1.253e-018  1.129e-018   -17.902   -17.947    -0.045
   HAsO4-2               6.458e-019  4.257e-019   -18.190   -18.371    -0.181
   H3AsO4                4.122e-023  4.131e-023   -22.385   -22.384     0.001
   AsO4-3                1.327e-023  5.195e-024   -22.877   -23.284    -0.407
Ba              5.439e-007
   Ba+2                  5.203e-007  3.429e-007    -6.284    -6.465    -0.181
   BaHCO3+               2.338e-008  2.106e-008    -7.631    -7.676    -0.045
   BaCO3                 2.895e-010  2.902e-010    -9.538    -9.537     0.001
   BaSO4                 7.885e-012  7.904e-012   -11.103   -11.102     0.001
   BaOH+                 7.028e-014  6.332e-014   -13.153   -13.198    -0.045
C(-4)           6.058e-003
   CH4                   6.058e-003  6.073e-003    -2.218    -2.217     0.001
C(4)            9.966e-003
   HCO3-                 7.087e-003  6.408e-003    -2.150    -2.193    -0.044
   CO2                   2.638e-003  2.644e-003    -2.579    -2.578     0.001
   CaHCO3+               1.834e-004  1.653e-004    -3.737    -3.782    -0.045
   FeHCO3+               2.487e-005  2.241e-005    -4.604    -4.650    -0.045
   MnHCO3+               1.576e-005  1.420e-005    -4.802    -4.848    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.476e-006  4.033e-006    -5.349    -5.394    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.450e-006  1.638e-006    -5.611    -5.786    -0.175
   FeCO3                 1.371e-006  1.374e-006    -5.863    -5.862     0.001
   NaHCO3                7.035e-007  7.052e-007    -6.153    -6.152     0.001
   MgCO3                 8.389e-008  8.409e-008    -7.076    -7.075     0.001
   BaHCO3+               2.338e-008  2.106e-008    -7.631    -7.676    -0.045
   NaCO3-                6.625e-009  5.969e-009    -8.179    -8.224    -0.045
   BaCO3                 2.895e-010  2.902e-010    -9.538    -9.537     0.001
Ca              3.216e-003
   Ca+2                  3.027e-003  2.022e-003    -2.519    -2.694    -0.175
   CaHCO3+               1.834e-004  1.653e-004    -3.737    -3.782    -0.045
   CaCO3                 5.537e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.851e-008  1.855e-008    -7.733    -7.732     0.001
   CaOH+                 2.030e-009  1.829e-009    -8.693    -8.738    -0.045
   CaHSO4+               2.213e-014  1.994e-014   -13.655   -13.700    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.879e-005    -4.006    -4.052    -0.046
   MnCl+                 9.983e-009  8.995e-009    -8.001    -8.046    -0.045
   FeCl+                 4.756e-009  4.285e-009    -8.323    -8.368    -0.045
   MnCl2                 3.478e-013  3.486e-013   -12.459   -12.458     0.001
   MnCl3-                9.462e-018  8.526e-018   -17.024   -17.069    -0.045
   FeCl+2                2.513e-024  1.657e-024   -23.600   -23.781    -0.181
   FeCl2+                7.291e-028  6.570e-028   -27.137   -27.182    -0.045
   FeCl3                 5.820e-033  5.833e-033   -32.235   -32.234     0.001
Fe(2)           1.288e-004
   Fe+2                  5.305e-005  3.497e-005    -4.275    -4.456    -0.181



   Fe(HS)2               4.918e-005  4.929e-005    -4.308    -4.307     0.001
   FeHCO3+               2.487e-005  2.241e-005    -4.604    -4.650    -0.045
   FeCO3                 1.371e-006  1.374e-006    -5.863    -5.862     0.001
   Fe(HS)3-              2.369e-007  2.135e-007    -6.625    -6.671    -0.045
   FeOH+                 6.687e-008  6.025e-008    -7.175    -7.220    -0.045
   FeCl+                 4.756e-009  4.285e-009    -8.323    -8.368    -0.045
   FeSO4                 2.853e-010  2.859e-010    -9.545    -9.544     0.001
   Fe(OH)2               2.788e-012  2.795e-012   -11.555   -11.554     0.001
   Fe(OH)3-              6.279e-016  5.658e-016   -15.202   -15.247    -0.045
   FeHSO4+               3.826e-016  3.448e-016   -15.417   -15.462    -0.045
Fe(3)           7.118e-014
   Fe(OH)2+              4.353e-014  3.922e-014   -13.361   -13.406    -0.045
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.519e-016  1.368e-016   -15.819   -15.864    -0.045
   FeOH+2                3.298e-017  2.174e-017   -16.482   -16.663    -0.181
   Fe+3                  1.578e-021  6.178e-022   -20.802   -21.209    -0.407
   FeCl+2                2.513e-024  1.657e-024   -23.600   -23.781    -0.181
   FeSO4+                3.457e-025  3.115e-025   -24.461   -24.507    -0.045
   FeCl2+                7.291e-028  6.570e-028   -27.137   -27.182    -0.045
   Fe(SO4)2-             3.478e-031  3.134e-031   -30.459   -30.504    -0.045
   FeHSO4+2              2.321e-031  1.530e-031   -30.634   -30.815    -0.181
   Fe2(OH)2+4            6.736e-032  1.272e-032   -31.172   -31.896    -0.724
   FeCl3                 5.820e-033  5.833e-033   -32.235   -32.234     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.851   -42.982    -1.131
H(0)            1.389e-009
   H2                    6.944e-010  6.960e-010    -9.158    -9.157     0.001
K               1.893e-005
   K+                    1.893e-005  1.702e-005    -4.723    -4.769    -0.046
   KSO4-                 6.105e-012  5.500e-012   -11.214   -11.260    -0.045
Mg              8.455e-005
   Mg+2                  7.999e-005  5.379e-005    -4.097    -4.269    -0.172
   MgHCO3+               4.476e-006  4.033e-006    -5.349    -5.394    -0.045
   MgCO3                 8.389e-008  8.409e-008    -7.076    -7.075     0.001
   MgOH+                 1.181e-009  1.064e-009    -8.928    -8.973    -0.045
   MgSO4                 5.785e-010  5.799e-010    -9.238    -9.237     0.001
Mn(2)           5.673e-005
   Mn+2                  3.773e-005  2.487e-005    -4.423    -4.604    -0.181
   MnHCO3+               1.576e-005  1.420e-005    -4.802    -4.848    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 9.983e-009  8.995e-009    -8.001    -8.046    -0.045
   MnOH+                 3.866e-009  3.483e-009    -8.413    -8.458    -0.045
   MnSO4                 2.029e-010  2.034e-010    -9.693    -9.692     0.001
   MnCl2                 3.478e-013  3.486e-013   -12.459   -12.458     0.001
   MnCl3-                9.462e-018  8.526e-018   -17.024   -17.069    -0.045
   Mn(OH)3-              7.078e-020  6.378e-020   -19.150   -19.195    -0.045
Mn(3)           3.632e-034
   Mn+3                  3.632e-034  1.422e-034   -33.440   -33.847    -0.407
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.903   -84.084    -0.181
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.156   -97.201    -0.045
Na              2.176e-004
   Na+                   2.169e-004  1.957e-004    -3.664    -3.708    -0.045
   NaHCO3                7.035e-007  7.052e-007    -6.153    -6.152     0.001
   NaCO3-                6.625e-009  5.969e-009    -8.179    -8.224    -0.045
   NaSO4-                5.005e-011  4.510e-011   -10.301   -10.346    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.067   -74.066     0.001
S(-2)           2.083e-004
   H2S                   6.364e-005  6.379e-005    -4.196    -4.195     0.001
   Fe(HS)2               4.918e-005  4.929e-005    -4.308    -4.307     0.001
   HS-                   4.414e-005  3.977e-005    -4.355    -4.400    -0.045
   AsS(OH)(HS)-          3.200e-007  2.883e-007    -6.495    -6.540    -0.045
   Fe(HS)3-              2.369e-007  2.135e-007    -6.625    -6.671    -0.045
   S5-2                  7.736e-008  5.509e-008    -7.112    -7.259    -0.147
   S4-2                  4.590e-008  3.214e-008    -7.338    -7.493    -0.155
   S6-2                  3.943e-008  2.851e-008    -7.404    -7.545    -0.141



   S-2                   3.973e-011  2.619e-011   -10.401   -10.582    -0.181
   S3-2                  1.648e-011  1.133e-011   -10.783   -10.946    -0.163
   S2-2                  9.499e-013  6.428e-013   -12.022   -12.192    -0.170
   As3S4(HS)2-           1.420e-015  1.279e-015   -14.848   -14.893    -0.045
S(6)            8.880e-008
   SO4-2                 6.916e-008  4.599e-008    -7.160    -7.337    -0.177
   CaSO4                 1.851e-008  1.855e-008    -7.733    -7.732     0.001
   MgSO4                 5.785e-010  5.799e-010    -9.238    -9.237     0.001
   FeSO4                 2.853e-010  2.859e-010    -9.545    -9.544     0.001
   MnSO4                 2.029e-010  2.034e-010    -9.693    -9.692     0.001
   NaSO4-                5.005e-011  4.510e-011   -10.301   -10.346    -0.045
   BaSO4                 7.885e-012  7.904e-012   -11.103   -11.102     0.001
   KSO4-                 6.105e-012  5.500e-012   -11.214   -11.260    -0.045
   HSO4-                 9.102e-013  8.202e-013   -12.041   -12.086    -0.045
   CaHSO4+               2.213e-014  1.994e-014   -13.655   -13.700    -0.045
   FeHSO4+               3.826e-016  3.448e-016   -15.417   -15.462    -0.045
   FeSO4+                3.457e-025  3.115e-025   -24.461   -24.507    -0.045
   Fe(SO4)2-             3.478e-031  3.134e-031   -30.459   -30.504    -0.045
   FeHSO4+2              2.321e-031  1.530e-031   -30.634   -30.815    -0.181

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.67  -10.03   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.70  -18.08   -1.38  As2O3
Artinite        -10.45   -0.85    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -53.00  -44.77    8.23  As2O5
As2S3(am)        -6.59  -51.49  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.85  -65.96  -50.11  Ba3(AsO4)2
Barite           -3.83  -13.80   -9.97  BaSO4
Birnessite      -28.73   14.88   43.60  MnO2
Bixbyite        -26.66  -27.28   -0.61  Mn2O3
Brucite          -7.64    9.20   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.75  -54.65  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.64   -2.22   -2.86  CH4
Claudetite      -16.74  -18.08   -1.34  As2O3
CO2(g)           -1.11   -2.58   -1.47  CO2
Dolomite         -1.44  -18.53  -17.09  CaMg(CO3)2
Dolomite(d)      -1.99  -18.53  -16.54  CaMg(CO3)2
Epsomite         -9.47  -11.61   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.20   -4.24   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.79   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.50  -37.53  -45.03  Fe3S4
Gypsum           -5.45  -10.03   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.20   -4.20   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.42   32.61   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.68  -38.64  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.25  -31.02   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.18  -43.01   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.44  -42.65   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.31  -41.59   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.23  -44.62   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.03  -10.05   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4



Manganite       -13.47   11.87   25.34  MnOOH
Melanterite      -9.59  -11.79   -2.21  FeSO4:7H2O
Mirabilite      -13.64  -14.76   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.00  -89.71   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.68  -60.38  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.42  -12.71    2.71  MnCl2:4H2O
MnS(Green)       -6.07   -2.27    3.80  MnS
MnSO4           -14.61  -11.94    2.67  MnSO4
Nahcolite        -5.35   -5.90   -0.55  NaHCO3
Natron          -11.89  -13.20   -1.31  Na2CO3:10H2O
Nesquehonite     -4.43  -10.06   -5.62  MgCO3:3H2O
Nsutite         -27.69   14.88   42.56  MnO2
O2(g)           -71.17  -74.07   -2.89  O2
Orpiment         -5.19  -51.49  -46.30  As2S3
Portlandite     -12.02   10.78   22.80  Ca(OH)2
Pyrite           11.23   -7.25  -18.48  FeS2
Pyrochroite      -6.33    8.87   15.20  Mn(OH)2
Pyrolusite      -26.50   14.88   41.38  MnO2
Realgar          -3.24  -23.18  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.24  -44.49  -20.25  FeAsO4:2H2O
Siderite          0.65  -10.24  -10.89  FeCO3
Siderite(d)(3)    0.21  -10.24  -10.45  FeCO3
Sulfur           -3.02  -18.05  -15.03  S
Thenardite      -14.58  -14.75   -0.18  Na2SO4
Thermonatrite   -13.33  -13.20    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.69  -12.25   -8.56  BaCO3

Reaction step 65.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.300e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.73   14.87   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.691e-002 -3.095e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.046e-002 -1.399e-004
Manganite          -13.48   11.86   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.080e-004  4.080e-004
Siderite(d)(3)       0.22  -10.23  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.69  -12.25   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------



Hfo           
 1.748e-004  Surface charge, eq

Hfo_s         
 5.230e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.681e-006       0.704  3.682e-006      -5.434
Hfo_sOMn+        1.037e-006       0.198  1.037e-006      -5.984
Hfo_sOFe+        4.203e-007       0.080  4.203e-007      -6.376
Hfo_sOH2+        7.037e-008       0.013  7.037e-008      -7.153
Hfo_sOH          1.937e-008       0.004  1.937e-008      -7.713
Hfo_sOHBa+2      1.912e-009       0.000  1.912e-009      -8.718
Hfo_sO-          1.221e-010       0.000  1.221e-010      -9.913

Hfo           
 1.748e-004  Surface charge, eq

Hfo_w         
 2.092e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.548e-004       0.740  1.548e-004      -3.810
Hfo_wOH          4.261e-005       0.204  4.261e-005      -4.371
Hfo_wOFe+        8.628e-006       0.041  8.629e-006      -5.064
Hfo_wOMn+        1.811e-006       0.009  1.811e-006      -5.742
Hfo_wOCa+        6.578e-007       0.003  6.579e-007      -6.182
Hfo_wOMg+        3.084e-007       0.001  3.084e-007      -6.511
Hfo_wO-          2.687e-007       0.001  2.687e-007      -6.571
Hfo_wOFeOH       1.246e-007       0.001  1.246e-007      -6.904
Hfo_wH2AsO3      1.007e-008       0.000  1.007e-008      -7.997
Hfo_wSO4-        2.155e-011       0.000  2.155e-011     -10.667
Hfo_wOHSO4-2     1.183e-011       0.000  1.183e-011     -10.927
Hfo_wOBa+        4.938e-012       0.000  4.939e-012     -11.306
Hfo_wOHAsO4-3    8.127e-018       0.000  8.127e-018     -17.090
Hfo_wHAsO4-      2.402e-018       0.000  2.402e-018     -17.619
Hfo_wH2AsO4      2.824e-019       0.000  2.824e-019     -18.549

Mno           
-4.678e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         7.662e-029       0.000  7.662e-029     -28.116
Mno_O3Ca         4.754e-030       0.000  4.755e-030     -29.323
Mno_O3-2         3.236e-030       0.000  3.236e-030     -29.490
Mno_O3HMn+       1.961e-030       0.000  1.961e-030     -29.708
Mno_O3H-         2.076e-031       0.000  2.076e-031     -30.683
Mno_O3HCa+       1.062e-031       0.000  1.062e-031     -30.974
Mno_O3Na-        6.710e-032       0.000  6.710e-032     -31.173
Mno_O3Mg         4.766e-032       0.000  4.767e-032     -31.322
Mno_O3Ba         1.680e-032       0.000  1.680e-032     -31.775
Mno_O3HMg+       7.207e-034       0.000  7.207e-034     -33.142
Mno_O3HBa+       6.708e-034       0.000  6.708e-034     -33.173
Mno_O3HNa        4.016e-034       0.000  4.016e-034     -33.396
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.289e-040       0.000  1.289e-040     -39.890
Mno_O3H3Cl       3.151e-043       0.000  3.151e-043     -42.502

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.209e-007  3.209e-007
Ba               5.440e-007  5.439e-007



C                1.625e-002  1.625e-002
Ca               3.245e-003  3.245e-003
Cl               9.873e-005  9.873e-005
Fe               1.317e-004  1.317e-004
K                1.893e-005  1.893e-005
Mg               8.456e-005  8.455e-005
Mn               5.732e-005  5.732e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.730      Charge balance
                                       pe  =  -3.726      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.034e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  7.551e-003
                       Total CO2 (mol/kg)  =  1.010e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.754e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.64
                               Iterations  =  30
                                  Total H  = 1.110390e+002
                                  Total O  = 5.553096e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.042e-007  1.863e-007    -6.690    -6.730    -0.040
   OH-                   5.963e-008  5.371e-008    -7.225    -7.270    -0.045
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.209e-007
   AsS(OH)(HS)-          3.200e-007  2.882e-007    -6.495    -6.540    -0.045
   H3AsO3                9.166e-010  9.188e-010    -9.038    -9.037     0.001
   H2AsO3-               3.876e-012  3.491e-012   -11.412   -11.457    -0.045
   As3S4(HS)2-           1.464e-015  1.318e-015   -14.835   -14.880    -0.045
   H4AsO3+               9.417e-017  8.482e-017   -16.026   -16.071    -0.045
   HAsO3-2               5.681e-020  3.738e-020   -19.246   -19.427    -0.182
   AsO3-3                1.026e-028  4.003e-029   -27.989   -28.398    -0.409
As(5)           1.883e-018
   H2AsO4-               1.249e-018  1.125e-018   -17.904   -17.949    -0.045
   HAsO4-2               6.345e-019  4.176e-019   -18.198   -18.379    -0.182
   H3AsO4                4.171e-023  4.181e-023   -22.380   -22.379     0.001
   AsO4-3                1.286e-023  5.017e-024   -22.891   -23.300    -0.409
Ba              5.440e-007
   Ba+2                  5.201e-007  3.423e-007    -6.284    -6.466    -0.182
   BaHCO3+               2.354e-008  2.120e-008    -7.628    -7.674    -0.045
   BaCO3                 2.869e-010  2.876e-010    -9.542    -9.541     0.001
   BaSO4                 7.707e-012  7.725e-012   -11.113   -11.112     0.001
   BaOH+                 6.909e-014  6.223e-014   -13.161   -13.206    -0.045
C(-4)           6.158e-003
   CH4                   6.158e-003  6.173e-003    -2.211    -2.210     0.001
C(4)            1.010e-002
   HCO3-                 7.149e-003  6.462e-003    -2.146    -2.190    -0.044
   CO2                   2.702e-003  2.708e-003    -2.568    -2.567     0.001
   CaHCO3+               1.864e-004  1.679e-004    -3.730    -3.775    -0.045
   FeHCO3+               2.585e-005  2.329e-005    -4.587    -4.633    -0.045
   MnHCO3+               1.602e-005  1.443e-005    -4.795    -4.841    -0.045
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.508e-006  4.060e-006    -5.346    -5.391    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.436e-006  1.626e-006    -5.613    -5.789    -0.176
   FeCO3                 1.403e-006  1.406e-006    -5.853    -5.852     0.001
   NaHCO3                7.091e-007  7.108e-007    -6.149    -6.148     0.001



   MgCO3                 8.314e-008  8.334e-008    -7.080    -7.079     0.001
   BaHCO3+               2.354e-008  2.120e-008    -7.628    -7.674    -0.045
   NaCO3-                6.577e-009  5.924e-009    -8.182    -8.227    -0.045
   BaCO3                 2.869e-010  2.876e-010    -9.542    -9.541     0.001
Ca              3.245e-003
   Ca+2                  3.053e-003  2.037e-003    -2.515    -2.691    -0.176
   CaHCO3+               1.864e-004  1.679e-004    -3.730    -3.775    -0.045
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.826e-008  1.830e-008    -7.739    -7.738     0.001
   CaOH+                 2.013e-009  1.813e-009    -8.696    -8.741    -0.045
   CaHSO4+               2.218e-014  1.998e-014   -13.654   -13.699    -0.045
Cl              9.873e-005
   Cl-                   9.872e-005  8.875e-005    -4.006    -4.052    -0.046
   MnCl+                 1.005e-008  9.056e-009    -7.998    -8.043    -0.045
   FeCl+                 4.902e-009  4.415e-009    -8.310    -8.355    -0.045
   MnCl2                 3.500e-013  3.509e-013   -12.456   -12.455     0.001
   MnCl3-                9.522e-018  8.577e-018   -17.021   -17.067    -0.045
   FeCl+2                2.636e-024  1.735e-024   -23.579   -23.761    -0.182
   FeCl2+                7.637e-028  6.878e-028   -27.117   -27.163    -0.045
   FeCl3                 6.090e-033  6.105e-033   -32.215   -32.214     0.001
Fe(2)           1.317e-004
   Fe+2                  5.476e-005  3.604e-005    -4.262    -4.443    -0.182
   Fe(HS)2               4.939e-005  4.950e-005    -4.306    -4.305     0.001
   FeHCO3+               2.585e-005  2.329e-005    -4.587    -4.633    -0.045
   FeCO3                 1.403e-006  1.406e-006    -5.853    -5.852     0.001
   Fe(HS)3-              2.350e-007  2.116e-007    -6.629    -6.674    -0.045
   FeOH+                 6.788e-008  6.114e-008    -7.168    -7.214    -0.045
   FeCl+                 4.902e-009  4.415e-009    -8.310    -8.355    -0.045
   FeSO4                 2.879e-010  2.886e-010    -9.541    -9.540     0.001
   Fe(OH)2               2.785e-012  2.792e-012   -11.555   -11.554     0.001
   Fe(OH)3-              6.179e-016  5.565e-016   -15.209   -15.255    -0.045
   FeHSO4+               3.924e-016  3.534e-016   -15.406   -15.452    -0.045
Fe(3)           7.188e-014
   Fe(OH)2+              4.423e-014  3.984e-014   -13.354   -13.400    -0.045
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.496e-016  1.347e-016   -15.825   -15.871    -0.045
   FeOH+2                3.407e-017  2.242e-017   -16.468   -16.649    -0.182
   Fe+3                  1.659e-021  6.473e-022   -20.780   -21.189    -0.409
   FeCl+2                2.636e-024  1.735e-024   -23.579   -23.761    -0.182
   FeSO4+                3.549e-025  3.196e-025   -24.450   -24.495    -0.045
   FeCl2+                7.637e-028  6.878e-028   -27.117   -27.163    -0.045
   Fe(SO4)2-             3.496e-031  3.149e-031   -30.456   -30.502    -0.045
   FeHSO4+2              2.423e-031  1.595e-031   -30.616   -30.797    -0.182
   Fe2(OH)2+4            7.214e-032  1.353e-032   -31.142   -31.869    -0.727
   FeCl3                 6.090e-033  6.105e-033   -32.215   -32.214     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.813   -42.948    -1.136
H(0)            1.386e-009
   H2                    6.931e-010  6.947e-010    -9.159    -9.158     0.001
K               1.893e-005
   K+                    1.893e-005  1.702e-005    -4.723    -4.769    -0.046
   KSO4-                 5.978e-012  5.384e-012   -11.223   -11.269    -0.045
Mg              8.456e-005
   Mg+2                  7.997e-005  5.370e-005    -4.097    -4.270    -0.173
   MgHCO3+               4.508e-006  4.060e-006    -5.346    -5.391    -0.045
   MgCO3                 8.314e-008  8.334e-008    -7.080    -7.079     0.001
   MgOH+                 1.161e-009  1.046e-009    -8.935    -8.980    -0.045
   MgSO4                 5.655e-010  5.669e-010    -9.248    -9.247     0.001
Mn(2)           5.732e-005
   Mn+2                  3.806e-005  2.505e-005    -4.420    -4.601    -0.182
   MnHCO3+               1.602e-005  1.443e-005    -4.795    -4.841    -0.045
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.005e-008  9.056e-009    -7.998    -8.043    -0.045
   MnOH+                 3.835e-009  3.454e-009    -8.416    -8.462    -0.045
   MnSO4                 2.001e-010  2.006e-010    -9.699    -9.698     0.001
   MnCl2                 3.500e-013  3.509e-013   -12.456   -12.455     0.001
   MnCl3-                9.522e-018  8.577e-018   -17.021   -17.067    -0.045
   Mn(OH)3-              6.807e-020  6.131e-020   -19.167   -19.212    -0.045



Mn(3)           3.732e-034
   Mn+3                  3.732e-034  1.456e-034   -33.428   -33.837    -0.409
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.925   -84.107    -0.182
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.171   -97.216    -0.045
Na              2.176e-004
   Na+                   2.169e-004  1.956e-004    -3.664    -3.709    -0.045
   NaHCO3                7.091e-007  7.108e-007    -6.149    -6.148     0.001
   NaCO3-                6.577e-009  5.924e-009    -8.182    -8.227    -0.045
   NaSO4-                4.901e-011  4.415e-011   -10.310   -10.355    -0.045
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.065   -74.064     0.001
S(-2)           2.083e-004
   H2S                   6.381e-005  6.396e-005    -4.195    -4.194     0.001
   Fe(HS)2               4.939e-005  4.950e-005    -4.306    -4.305     0.001
   HS-                   4.359e-005  3.926e-005    -4.361    -4.406    -0.045
   AsS(OH)(HS)-          3.200e-007  2.882e-007    -6.495    -6.540    -0.045
   Fe(HS)3-              2.350e-007  2.116e-007    -6.629    -6.674    -0.045
   S5-2                  7.526e-008  5.354e-008    -7.123    -7.271    -0.148
   S4-2                  4.467e-008  3.124e-008    -7.350    -7.505    -0.155
   S6-2                  3.836e-008  2.771e-008    -7.416    -7.557    -0.141
   S-2                   3.867e-011  2.545e-011   -10.413   -10.594    -0.182
   S3-2                  1.604e-011  1.101e-011   -10.795   -10.958    -0.163
   S2-2                  9.244e-013  6.247e-013   -12.034   -12.204    -0.170
   As3S4(HS)2-           1.464e-015  1.318e-015   -14.835   -14.880    -0.045
S(6)            8.721e-008
   SO4-2                 6.783e-008  4.503e-008    -7.169    -7.346    -0.178
   CaSO4                 1.826e-008  1.830e-008    -7.739    -7.738     0.001
   MgSO4                 5.655e-010  5.669e-010    -9.248    -9.247     0.001
   FeSO4                 2.879e-010  2.886e-010    -9.541    -9.540     0.001
   MnSO4                 2.001e-010  2.006e-010    -9.699    -9.698     0.001
   NaSO4-                4.901e-011  4.415e-011   -10.310   -10.355    -0.045
   BaSO4                 7.707e-012  7.725e-012   -11.113   -11.112     0.001
   KSO4-                 5.978e-012  5.384e-012   -11.223   -11.269    -0.045
   HSO4-                 9.057e-013  8.158e-013   -12.043   -12.088    -0.045
   CaHSO4+               2.218e-014  1.998e-014   -13.654   -13.699    -0.045
   FeHSO4+               3.924e-016  3.534e-016   -15.406   -15.452    -0.045
   FeSO4+                3.549e-025  3.196e-025   -24.450   -24.495    -0.045
   Fe(SO4)2-             3.496e-031  3.149e-031   -30.456   -30.502    -0.045
   FeHSO4+2              2.423e-031  1.595e-031   -30.616   -30.797    -0.182

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.68  -10.04   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.69  -18.07   -1.38  As2O3
Artinite        -10.47   -0.87    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.99  -44.76    8.23  As2O5
As2S3(am)        -6.58  -51.48  -44.90  As2S3
As_native        -5.52  -18.05  -12.53  As
Ba3(AsO4)2      -15.89  -66.00  -50.11  Ba3(AsO4)2
Barite           -3.84  -13.81   -9.97  BaSO4
Birnessite      -28.73   14.87   43.60  MnO2
Bixbyite        -26.68  -27.30   -0.61  Mn2O3
Brucite          -7.65    9.19   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.77  -54.67  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.65   -2.21   -2.86  CH4
Claudetite      -16.73  -18.07   -1.34  As2O3
CO2(g)           -1.10   -2.57   -1.47  CO2
Dolomite         -1.45  -18.54  -17.09  CaMg(CO3)2
Dolomite(d)      -2.00  -18.54  -16.54  CaMg(CO3)2
Epsomite         -9.48  -11.62   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.19   -4.23   -3.04  Fe(OH)2.7Cl0.3



Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.51  -37.53  -45.03  Fe3S4
Gypsum           -5.46  -10.04   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.20   -4.19   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.45   32.58   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.69  -38.66  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.28  -31.05   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.18  -43.01   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.44  -42.65   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.31  -41.59   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.22  -44.61   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.03  -10.06   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.48   11.86   25.34  MnOOH
Melanterite      -9.58  -11.79   -2.21  FeSO4:7H2O
Mirabilite      -13.65  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.00  -89.71   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.70  -60.40  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.42  -12.71    2.71  MnCl2:4H2O
MnS(Green)       -6.08   -2.28    3.80  MnS
MnSO4           -14.62  -11.95    2.67  MnSO4
Nahcolite        -5.35   -5.90   -0.55  NaHCO3
Natron          -11.90  -13.21   -1.31  Na2CO3:10H2O
Nesquehonite     -4.44  -10.06   -5.62  MgCO3:3H2O
Nsutite         -27.70   14.87   42.56  MnO2
O2(g)           -71.17  -74.06   -2.89  O2
Orpiment         -5.18  -51.48  -46.30  As2S3
Portlandite     -12.03   10.77   22.80  Ca(OH)2
Pyrite           11.23   -7.25  -18.48  FeS2
Pyrochroite      -6.34    8.86   15.20  Mn(OH)2
Pyrolusite      -26.51   14.87   41.38  MnO2
Realgar          -3.23  -23.18  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.24  -44.49  -20.25  FeAsO4:2H2O
Siderite          0.66  -10.23  -10.89  FeCO3
Siderite(d)(3)    0.22  -10.23  -10.45  FeCO3
Sulfur           -3.02  -18.05  -15.03  S
Thenardite      -14.58  -14.76   -0.18  Na2SO4
Thermonatrite   -13.33  -13.21    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.69  -12.25   -8.56  BaCO3

Reaction step 66.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.320e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.74   14.86   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.688e-002 -3.124e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.046e-002 -1.429e-004
Manganite          -13.49   11.85   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.075e-004  4.075e-004
Siderite(d)(3)       0.23  -10.22  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.70  -12.26   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.753e-004  Surface charge, eq

Hfo_s         
 5.229e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.689e-006       0.706  3.689e-006      -5.433
Hfo_sOMn+        1.023e-006       0.196  1.023e-006      -5.990
Hfo_sOFe+        4.242e-007       0.081  4.243e-007      -6.372
Hfo_sOH2+        7.109e-008       0.014  7.109e-008      -7.148
Hfo_sOH          1.927e-008       0.004  1.927e-008      -7.715
Hfo_sOHBa+2      1.899e-009       0.000  1.899e-009      -8.721
Hfo_sO-          1.197e-010       0.000  1.197e-010      -9.922

Hfo           
 1.753e-004  Surface charge, eq

Hfo_w         
 2.091e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.553e-004       0.742  1.553e-004      -3.809
Hfo_wOH          4.209e-005       0.201  4.210e-005      -4.376
Hfo_wOFe+        8.648e-006       0.041  8.649e-006      -5.063
Hfo_wOMn+        1.775e-006       0.008  1.775e-006      -5.751
Hfo_wOCa+        6.446e-007       0.003  6.447e-007      -6.191
Hfo_wOMg+        2.996e-007       0.001  2.996e-007      -6.523
Hfo_wO-          2.614e-007       0.001  2.614e-007      -6.583
Hfo_wOFeOH       1.230e-007       0.001  1.230e-007      -6.910
Hfo_wH2AsO3      1.004e-008       0.000  1.004e-008      -7.998
Hfo_wSO4-        2.118e-011       0.000  2.118e-011     -10.674
Hfo_wOHSO4-2     1.145e-011       0.000  1.145e-011     -10.941
Hfo_wOBa+        4.797e-012       0.000  4.797e-012     -11.319
Hfo_wOHAsO4-3    7.761e-018       0.000  7.761e-018     -17.110
Hfo_wHAsO4-      2.365e-018       0.000  2.365e-018     -17.626
Hfo_wH2AsO4      2.823e-019       0.000  2.823e-019     -18.549

Mno           
-4.495e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Mno_O3Mn         7.484e-029       0.000  7.485e-029     -28.126
Mno_O3Ca         4.644e-030       0.000  4.644e-030     -29.333
Mno_O3-2         3.139e-030       0.000  3.139e-030     -29.503
Mno_O3HMn+       1.945e-030       0.000  1.945e-030     -29.711
Mno_O3H-         2.044e-031       0.000  2.045e-031     -30.689
Mno_O3HCa+       1.053e-031       0.000  1.053e-031     -30.978
Mno_O3Na-        6.505e-032       0.000  6.505e-032     -31.187
Mno_O3Mg         4.615e-032       0.000  4.616e-032     -31.336
Mno_O3Ba         1.626e-032       0.000  1.626e-032     -31.789
Mno_O3HMg+       7.086e-034       0.000  7.086e-034     -33.150
Mno_O3HBa+       6.594e-034       0.000  6.594e-034     -33.181
Mno_O3HNa        3.954e-034       0.000  3.954e-034     -33.403
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.309e-040       0.000  1.309e-040     -39.883
Mno_O3H3Cl       3.198e-043       0.000  3.198e-043     -42.495

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.209e-007  3.209e-007
Ba               5.440e-007  5.439e-007
C                1.648e-002  1.648e-002
Ca               3.274e-003  3.274e-003
Cl               9.873e-005  9.873e-005
Fe               1.347e-004  1.347e-004
K                1.893e-005  1.893e-005
Mg               8.457e-005  8.456e-005
Mn               5.790e-005  5.790e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.723      Charge balance
                                       pe  =  -3.719      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.043e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  7.617e-003
                       Total CO2 (mol/kg)  =  1.023e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.759e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.62
                               Iterations  =  48
                                  Total H  = 1.110394e+002
                                  Total O  = 5.553125e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.074e-007  1.892e-007    -6.683    -6.723    -0.040
   OH-                   5.875e-008  5.290e-008    -7.231    -7.277    -0.046
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.209e-007
   AsS(OH)(HS)-          3.200e-007  2.881e-007    -6.495    -6.540    -0.046
   H3AsO3                9.257e-010  9.279e-010    -9.034    -9.032     0.001
   H2AsO3-               3.857e-012  3.472e-012   -11.414   -11.459    -0.046
   As3S4(HS)2-           1.508e-015  1.358e-015   -14.822   -14.867    -0.046
   H4AsO3+               9.661e-017  8.698e-017   -16.015   -16.061    -0.046
   HAsO3-2               5.573e-020  3.662e-020   -19.254   -19.436    -0.182
   AsO3-3                9.935e-029  3.862e-029   -28.003   -28.413    -0.410
As(5)           1.868e-018
   H2AsO4-               1.245e-018  1.121e-018   -17.905   -17.951    -0.046
   HAsO4-2               6.237e-019  4.098e-019   -18.205   -18.387    -0.182



   H3AsO4                4.220e-023  4.230e-023   -22.375   -22.374     0.001
   AsO4-3                1.247e-023  4.849e-024   -22.904   -23.314    -0.410
Ba              5.440e-007
   Ba+2                  5.200e-007  3.417e-007    -6.284    -6.466    -0.182
   BaHCO3+               2.370e-008  2.134e-008    -7.625    -7.671    -0.046
   BaCO3                 2.844e-010  2.851e-010    -9.546    -9.545     0.001
   BaSO4                 7.536e-012  7.554e-012   -11.123   -11.122     0.001
   BaOH+                 6.794e-014  6.117e-014   -13.168   -13.213    -0.046
C(-4)           6.257e-003
   CH4                   6.257e-003  6.272e-003    -2.204    -2.203     0.001
C(4)            1.023e-002
   HCO3-                 7.211e-003  6.515e-003    -2.142    -2.186    -0.044
   CO2                   2.766e-003  2.772e-003    -2.558    -2.557     0.001
   CaHCO3+               1.893e-004  1.704e-004    -3.723    -3.768    -0.046
   FeHCO3+               2.686e-005  2.418e-005    -4.571    -4.616    -0.046
   MnHCO3+               1.627e-005  1.465e-005    -4.789    -4.834    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.539e-006  4.087e-006    -5.343    -5.389    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.423e-006  1.615e-006    -5.616    -5.792    -0.176
   FeCO3                 1.435e-006  1.438e-006    -5.843    -5.842     0.001
   NaHCO3                7.146e-007  7.164e-007    -6.146    -6.145     0.001
   MgCO3                 8.242e-008  8.262e-008    -7.084    -7.083     0.001
   BaHCO3+               2.370e-008  2.134e-008    -7.625    -7.671    -0.046
   NaCO3-                6.531e-009  5.880e-009    -8.185    -8.231    -0.046
   BaCO3                 2.844e-010  2.851e-010    -9.546    -9.545     0.001
Ca              3.274e-003
   Ca+2                  3.079e-003  2.051e-003    -2.512    -2.688    -0.176
   CaHCO3+               1.893e-004  1.704e-004    -3.723    -3.768    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.801e-008  1.805e-008    -7.744    -7.743     0.001
   CaOH+                 1.998e-009  1.799e-009    -8.699    -8.745    -0.046
   CaHSO4+               2.222e-014  2.001e-014   -13.653   -13.699    -0.046
Cl              9.873e-005
   Cl-                   9.872e-005  8.872e-005    -4.006    -4.052    -0.046
   MnCl+                 1.013e-008  9.117e-009    -7.995    -8.040    -0.046
   FeCl+                 5.049e-009  4.546e-009    -8.297    -8.342    -0.046
   MnCl2                 3.522e-013  3.531e-013   -12.453   -12.452     0.001
   MnCl3-                9.582e-018  8.627e-018   -17.019   -17.064    -0.046
   FeCl+2                2.763e-024  1.816e-024   -23.559   -23.741    -0.182
   FeCl2+                7.991e-028  7.195e-028   -27.097   -27.143    -0.046
   FeCl3                 6.368e-033  6.383e-033   -32.196   -32.195     0.001
Fe(2)           1.347e-004
   Fe+2                  5.649e-005  3.712e-005    -4.248    -4.430    -0.182
   Fe(HS)2               4.959e-005  4.971e-005    -4.305    -4.304     0.001
   FeHCO3+               2.686e-005  2.418e-005    -4.571    -4.616    -0.046
   FeCO3                 1.435e-006  1.438e-006    -5.843    -5.842     0.001
   Fe(HS)3-              2.330e-007  2.098e-007    -6.633    -6.678    -0.046
   FeOH+                 6.889e-008  6.202e-008    -7.162    -7.207    -0.046
   FeCl+                 5.049e-009  4.546e-009    -8.297    -8.342    -0.046
   FeSO4                 2.905e-010  2.912e-010    -9.537    -9.536     0.001
   Fe(OH)2               2.783e-012  2.789e-012   -11.556   -11.554     0.001
   Fe(OH)3-              6.082e-016  5.476e-016   -15.216   -15.262    -0.046
   FeHSO4+               4.022e-016  3.621e-016   -15.396   -15.441    -0.046
Fe(3)           7.258e-014
   Fe(OH)2+              4.493e-014  4.045e-014   -13.348   -13.393    -0.046
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.474e-016  1.327e-016   -15.832   -15.877    -0.046
   FeOH+2                3.518e-017  2.312e-017   -16.454   -16.636    -0.182
   Fe+3                  1.743e-021  6.776e-022   -20.759   -21.169    -0.410
   FeCl+2                2.763e-024  1.816e-024   -23.559   -23.741    -0.182
   FeSO4+                3.641e-025  3.278e-025   -24.439   -24.484    -0.046
   FeCl2+                7.991e-028  7.195e-028   -27.097   -27.143    -0.046
   Fe(SO4)2-             3.514e-031  3.163e-031   -30.454   -30.500    -0.046
   FeHSO4+2              2.527e-031  1.661e-031   -30.597   -30.780    -0.182
   Fe2(OH)2+4            7.717e-032  1.438e-032   -31.113   -31.842    -0.730
   FeCl3                 6.368e-033  6.383e-033   -32.196   -32.195     0.001



   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.775   -42.915    -1.140
H(0)            1.384e-009
   H2                    6.918e-010  6.934e-010    -9.160    -9.159     0.001
K               1.893e-005
   K+                    1.893e-005  1.701e-005    -4.723    -4.769    -0.046
   KSO4-                 5.856e-012  5.272e-012   -11.232   -11.278    -0.046
Mg              8.457e-005
   Mg+2                  7.994e-005  5.361e-005    -4.097    -4.271    -0.174
   MgHCO3+               4.539e-006  4.087e-006    -5.343    -5.389    -0.046
   MgCO3                 8.242e-008  8.262e-008    -7.084    -7.083     0.001
   MgOH+                 1.142e-009  1.028e-009    -8.942    -8.988    -0.046
   MgSO4                 5.530e-010  5.544e-010    -9.257    -9.256     0.001
Mn(2)           5.790e-005
   Mn+2                  3.839e-005  2.522e-005    -4.416    -4.598    -0.182
   MnHCO3+               1.627e-005  1.465e-005    -4.789    -4.834    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.013e-008  9.117e-009    -7.995    -8.040    -0.046
   MnOH+                 3.805e-009  3.426e-009    -8.420    -8.465    -0.046
   MnSO4                 1.974e-010  1.979e-010    -9.705    -9.704     0.001
   MnCl2                 3.522e-013  3.531e-013   -12.453   -12.452     0.001
   MnCl3-                9.582e-018  8.627e-018   -17.019   -17.064    -0.046
   Mn(OH)3-              6.550e-020  5.898e-020   -19.184   -19.229    -0.046
Mn(3)           3.833e-034
   Mn+3                  3.833e-034  1.490e-034   -33.416   -33.827    -0.410
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.946   -84.128    -0.182
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.185   -97.231    -0.046
Na              2.176e-004
   Na+                   2.169e-004  1.955e-004    -3.664    -3.709    -0.045
   NaHCO3                7.146e-007  7.164e-007    -6.146    -6.145     0.001
   NaCO3-                6.531e-009  5.880e-009    -8.185    -8.231    -0.046
   NaSO4-                4.801e-011  4.323e-011   -10.319   -10.364    -0.046
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.063   -74.062     0.001
S(-2)           2.083e-004
   H2S                   6.397e-005  6.412e-005    -4.194    -4.193     0.001
   Fe(HS)2               4.959e-005  4.971e-005    -4.305    -4.304     0.001
   HS-                   4.305e-005  3.876e-005    -4.366    -4.412    -0.046
   AsS(OH)(HS)-          3.200e-007  2.881e-007    -6.495    -6.540    -0.046
   Fe(HS)3-              2.330e-007  2.098e-007    -6.633    -6.678    -0.046
   S5-2                  7.326e-008  5.206e-008    -7.135    -7.283    -0.148
   S4-2                  4.348e-008  3.037e-008    -7.362    -7.517    -0.156
   S6-2                  3.733e-008  2.695e-008    -7.428    -7.569    -0.142
   S-2                   3.766e-011  2.475e-011   -10.424   -10.606    -0.182
   S3-2                  1.561e-011  1.070e-011   -10.806   -10.970    -0.164
   S2-2                  9.001e-013  6.074e-013   -12.046   -12.216    -0.171
   As3S4(HS)2-           1.508e-015  1.358e-015   -14.822   -14.867    -0.046
S(6)            8.566e-008
   SO4-2                 6.655e-008  4.411e-008    -7.177    -7.355    -0.179
   CaSO4                 1.801e-008  1.805e-008    -7.744    -7.743     0.001
   MgSO4                 5.530e-010  5.544e-010    -9.257    -9.256     0.001
   FeSO4                 2.905e-010  2.912e-010    -9.537    -9.536     0.001
   MnSO4                 1.974e-010  1.979e-010    -9.705    -9.704     0.001
   NaSO4-                4.801e-011  4.323e-011   -10.319   -10.364    -0.046
   BaSO4                 7.536e-012  7.554e-012   -11.123   -11.122     0.001
   KSO4-                 5.856e-012  5.272e-012   -11.232   -11.278    -0.046
   HSO4-                 9.012e-013  8.114e-013   -12.045   -12.091    -0.046
   CaHSO4+               2.222e-014  2.001e-014   -13.653   -13.699    -0.046
   FeHSO4+               4.022e-016  3.621e-016   -15.396   -15.441    -0.046
   FeSO4+                3.641e-025  3.278e-025   -24.439   -24.484    -0.046
   Fe(SO4)2-             3.514e-031  3.163e-031   -30.454   -30.500    -0.046
   FeHSO4+2              2.527e-031  1.661e-031   -30.597   -30.780    -0.182

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.68  -10.04   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.68  -18.06   -1.38  As2O3
Artinite        -10.49   -0.89    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.97  -44.75    8.23  As2O5
As2S3(am)        -6.57  -51.47  -44.90  As2S3
As_native        -5.51  -18.05  -12.53  As
Ba3(AsO4)2      -15.92  -66.03  -50.11  Ba3(AsO4)2
Barite           -3.85  -13.82   -9.97  BaSO4
Birnessite      -28.74   14.86   43.60  MnO2
Bixbyite        -26.70  -27.32   -0.61  Mn2O3
Brucite          -7.66    9.18   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.79  -54.69  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -16.72  -18.06   -1.34  As2O3
CO2(g)           -1.09   -2.56   -1.47  CO2
Dolomite         -1.45  -18.54  -17.09  CaMg(CO3)2
Dolomite(d)      -2.00  -18.54  -16.54  CaMg(CO3)2
Epsomite         -9.49  -11.63   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.19   -4.23   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.02   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.51  -37.52  -45.03  Fe3S4
Gypsum           -5.46  -10.04   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.20   -4.19   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.48   32.55   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.70  -38.67  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.31  -31.08   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.18  -43.01   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.44  -42.65   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.31  -41.59   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.21  -44.60   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.03  -10.06   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.49   11.85   25.34  MnOOH
Melanterite      -9.58  -11.79   -2.21  FeSO4:7H2O
Mirabilite      -13.66  -14.77   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.01  -89.72   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.72  -60.42  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.41  -12.70    2.71  MnCl2:4H2O
MnS(Green)       -6.09   -2.29    3.80  MnS
MnSO4           -14.62  -11.95    2.67  MnSO4
Nahcolite        -5.35   -5.89   -0.55  NaHCO3
Natron          -11.90  -13.21   -1.31  Na2CO3:10H2O
Nesquehonite     -4.44  -10.06   -5.62  MgCO3:3H2O
Nsutite         -27.71   14.86   42.56  MnO2
O2(g)           -71.17  -74.06   -2.89  O2
Orpiment         -5.17  -51.47  -46.30  As2S3
Portlandite     -12.04   10.76   22.80  Ca(OH)2
Pyrite           11.23   -7.24  -18.48  FeS2
Pyrochroite      -6.35    8.85   15.20  Mn(OH)2
Pyrolusite      -26.52   14.86   41.38  MnO2
Realgar          -3.23  -23.17  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.23  -44.48  -20.25  FeAsO4:2H2O
Siderite          0.67  -10.22  -10.89  FeCO3



Siderite(d)(3)    0.23  -10.22  -10.45  FeCO3
Sulfur           -3.02  -18.04  -15.03  S
Thenardite      -14.59  -14.77   -0.18  Na2SO4
Thermonatrite   -13.33  -13.21    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.70  -12.26   -8.56  BaCO3

Reaction step 67.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.340e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.75   14.85   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.685e-002 -3.152e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.045e-002 -1.459e-004
Manganite          -13.50   11.84   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.069e-004  4.069e-004
Siderite(d)(3)       0.24  -10.21  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.70  -12.26   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.757e-004  Surface charge, eq

Hfo_s         
 5.227e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.696e-006       0.707  3.696e-006      -5.432
Hfo_sOMn+        1.010e-006       0.193  1.010e-006      -5.996
Hfo_sOFe+        4.281e-007       0.082  4.282e-007      -6.368
Hfo_sOH2+        7.181e-008       0.014  7.181e-008      -7.144
Hfo_sOH          1.918e-008       0.004  1.918e-008      -7.717
Hfo_sOHBa+2      1.886e-009       0.000  1.886e-009      -8.724
Hfo_sO-          1.173e-010       0.000  1.173e-010      -9.931

Hfo           
 1.757e-004  Surface charge, eq



Hfo_w         
 2.091e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.558e-004       0.745  1.558e-004      -3.808
Hfo_wOH          4.160e-005       0.199  4.160e-005      -4.381
Hfo_wOFe+        8.667e-006       0.041  8.668e-006      -5.062
Hfo_wOMn+        1.740e-006       0.008  1.740e-006      -5.759
Hfo_wOCa+        6.319e-007       0.003  6.320e-007      -6.199
Hfo_wOMg+        2.912e-007       0.001  2.912e-007      -6.536
Hfo_wO-          2.545e-007       0.001  2.545e-007      -6.594
Hfo_wOFeOH       1.214e-007       0.001  1.214e-007      -6.916
Hfo_wH2AsO3      1.002e-008       0.000  1.002e-008      -7.999
Hfo_wSO4-        2.082e-011       0.000  2.082e-011     -10.682
Hfo_wOHSO4-2     1.109e-011       0.000  1.109e-011     -10.955
Hfo_wOBa+        4.661e-012       0.000  4.661e-012     -11.331
Hfo_wOHAsO4-3    7.417e-018       0.000  7.418e-018     -17.130
Hfo_wHAsO4-      2.329e-018       0.000  2.329e-018     -17.633
Hfo_wH2AsO4      2.822e-019       0.000  2.822e-019     -18.549

Mno           
-5.665e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         9.587e-031       0.000  9.588e-031     -30.018
Mno_O3Ca         5.949e-032       0.000  5.949e-032     -31.226
Mno_O3-2         3.993e-032       0.000  3.993e-032     -31.399
Mno_O3HMn+       2.529e-032       0.000  2.529e-032     -31.597
Mno_O3H-         2.640e-033       0.000  2.640e-033     -32.578
Mno_O3HCa+       1.369e-033       0.000  1.369e-033     -32.864
Mno_O3Na-        8.272e-034       0.000  8.273e-034     -33.082
Mno_O3Mg         5.862e-034       0.000  5.862e-034     -33.232
Mno_O3Ba         2.065e-034       0.000  2.065e-034     -33.685
Mno_O3HMg+       9.135e-036       0.000  9.136e-036     -35.039
Mno_O3HBa+       8.500e-036       0.000  8.500e-036     -35.071
Mno_O3HNa        5.103e-036       0.000  5.104e-036     -35.292
Mno_O3H2         1.311e-037       0.000  1.311e-037     -36.882
Mno_O3H3+        1.742e-042       0.000  1.742e-042     -41.759
Mno_O3H3Cl       4.254e-045       0.000  4.254e-045     -44.371

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.209e-007  3.209e-007
Ba               5.440e-007  5.440e-007
C                1.671e-002  1.671e-002
Ca               3.303e-003  3.303e-003
Cl               9.873e-005  9.873e-005
Fe               1.377e-004  1.377e-004
K                1.893e-005  1.893e-005
Mg               8.458e-005  8.457e-005
Mn               5.848e-005  5.847e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.717      Charge balance
                                       pe  =  -3.712      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.052e-002
                       Mass of water (kg)  =  9.999e-001



                 Total alkalinity (eq/kg)  =  7.682e-003
                       Total CO2 (mol/kg)  =  1.036e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.764e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.60
                               Iterations  =  46
                                  Total H  = 1.110398e+002
                                  Total O  = 5.553155e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.106e-007  1.920e-007    -6.677    -6.717    -0.040
   OH-                   5.790e-008  5.211e-008    -7.237    -7.283    -0.046
   H2O                   5.551e+001  9.997e-001     1.744    -0.000     0.000
As(3)           3.209e-007
   AsS(OH)(HS)-          3.200e-007  2.880e-007    -6.495    -6.541    -0.046
   H3AsO3                9.348e-010  9.370e-010    -9.029    -9.028     0.001
   H2AsO3-               3.838e-012  3.454e-012   -11.416   -11.462    -0.046
   As3S4(HS)2-           1.553e-015  1.398e-015   -14.809   -14.855    -0.046
   H4AsO3+               9.906e-017  8.916e-017   -16.004   -16.050    -0.046
   HAsO3-2               5.470e-020  3.589e-020   -19.262   -19.445    -0.183
   AsO3-3                9.625e-029  3.729e-029   -28.017   -28.428    -0.412
As(5)           1.854e-018
   H2AsO4-               1.241e-018  1.117e-018   -17.906   -17.952    -0.046
   HAsO4-2               6.132e-019  4.023e-019   -18.212   -18.395    -0.183
   H3AsO4                4.269e-023  4.279e-023   -22.370   -22.369     0.001
   AsO4-3                1.211e-023  4.690e-024   -22.917   -23.329    -0.412
Ba              5.440e-007
   Ba+2                  5.198e-007  3.410e-007    -6.284    -6.467    -0.183
   BaHCO3+               2.386e-008  2.147e-008    -7.622    -7.668    -0.046
   BaCO3                 2.819e-010  2.826e-010    -9.550    -9.549     0.001
   BaSO4                 7.371e-012  7.389e-012   -11.132   -11.131     0.001
   BaOH+                 6.684e-014  6.015e-014   -13.175   -13.221    -0.046
C(-4)           6.357e-003
   CH4                   6.357e-003  6.372e-003    -2.197    -2.196     0.001
C(4)            1.036e-002
   HCO3-                 7.272e-003  6.568e-003    -2.138    -2.183    -0.044
   CO2                   2.830e-003  2.837e-003    -2.548    -2.547     0.001
   CaHCO3+               1.922e-004  1.730e-004    -3.716    -3.762    -0.046
   FeHCO3+               2.789e-005  2.510e-005    -4.555    -4.600    -0.046
   MnHCO3+               1.652e-005  1.487e-005    -4.782    -4.828    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.570e-006  4.113e-006    -5.340    -5.386    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.410e-006  1.604e-006    -5.618    -5.795    -0.177
   FeCO3                 1.467e-006  1.470e-006    -5.834    -5.833     0.001
   NaHCO3                7.201e-007  7.219e-007    -6.143    -6.142     0.001
   MgCO3                 8.171e-008  8.191e-008    -7.088    -7.087     0.001
   BaHCO3+               2.386e-008  2.147e-008    -7.622    -7.668    -0.046
   NaCO3-                6.486e-009  5.837e-009    -8.188    -8.234    -0.046
   BaCO3                 2.819e-010  2.826e-010    -9.550    -9.549     0.001
Ca              3.303e-003
   Ca+2                  3.105e-003  2.065e-003    -2.508    -2.685    -0.177
   CaHCO3+               1.922e-004  1.730e-004    -3.716    -3.762    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.777e-008  1.781e-008    -7.750    -7.749     0.001
   CaOH+                 1.982e-009  1.784e-009    -8.703    -8.749    -0.046
   CaHSO4+               2.227e-014  2.004e-014   -13.652   -13.698    -0.046
Cl              9.873e-005
   Cl-                   9.872e-005  8.868e-005    -4.006    -4.052    -0.047
   MnCl+                 1.020e-008  9.176e-009    -7.992    -8.037    -0.046
   FeCl+                 5.198e-009  4.678e-009    -8.284    -8.330    -0.046
   MnCl2                 3.544e-013  3.552e-013   -12.451   -12.450     0.001
   MnCl3-                9.640e-018  8.676e-018   -17.016   -17.062    -0.046



   FeCl+2                2.893e-024  1.898e-024   -23.539   -23.722    -0.183
   FeCl2+                8.355e-028  7.519e-028   -27.078   -27.124    -0.046
   FeCl3                 6.652e-033  6.668e-033   -32.177   -32.176     0.001
Fe(2)           1.377e-004
   Fe+2                  5.825e-005  3.821e-005    -4.235    -4.418    -0.183
   Fe(HS)2               4.978e-005  4.990e-005    -4.303    -4.302     0.001
   FeHCO3+               2.789e-005  2.510e-005    -4.555    -4.600    -0.046
   FeCO3                 1.467e-006  1.470e-006    -5.834    -5.833     0.001
   Fe(HS)3-              2.311e-007  2.080e-007    -6.636    -6.682    -0.046
   FeOH+                 6.989e-008  6.290e-008    -7.156    -7.201    -0.046
   FeCl+                 5.198e-009  4.678e-009    -8.284    -8.330    -0.046
   FeSO4                 2.930e-010  2.937e-010    -9.533    -9.532     0.001
   Fe(OH)2               2.780e-012  2.787e-012   -11.556   -11.555     0.001
   Fe(OH)3-              5.989e-016  5.390e-016   -15.223   -15.268    -0.046
   FeHSO4+               4.120e-016  3.708e-016   -15.385   -15.431    -0.046
Fe(3)           7.327e-014
   Fe(OH)2+              4.562e-014  4.106e-014   -13.341   -13.387    -0.046
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.452e-016  1.307e-016   -15.838   -15.884    -0.046
   FeOH+2                3.631e-017  2.382e-017   -16.440   -16.623    -0.183
   Fe+3                  1.830e-021  7.088e-022   -20.738   -21.149    -0.412
   FeCl+2                2.893e-024  1.898e-024   -23.539   -23.722    -0.183
   FeSO4+                3.733e-025  3.359e-025   -24.428   -24.474    -0.046
   FeCl2+                8.355e-028  7.519e-028   -27.078   -27.124    -0.046
   Fe(SO4)2-             3.530e-031  3.177e-031   -30.452   -30.498    -0.046
   FeHSO4+2              2.633e-031  1.728e-031   -30.580   -30.763    -0.183
   Fe2(OH)2+4            8.243e-032  1.527e-032   -31.084   -31.816    -0.732
   FeCl3                 6.652e-033  6.668e-033   -32.177   -32.176     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.739   -42.883    -1.144
H(0)            1.381e-009
   H2                    6.905e-010  6.922e-010    -9.161    -9.160     0.001
K               1.893e-005
   K+                    1.893e-005  1.700e-005    -4.723    -4.769    -0.047
   KSO4-                 5.738e-012  5.164e-012   -11.241   -11.287    -0.046
Mg              8.458e-005
   Mg+2                  7.992e-005  5.352e-005    -4.097    -4.271    -0.174
   MgHCO3+               4.570e-006  4.113e-006    -5.340    -5.386    -0.046
   MgCO3                 8.171e-008  8.191e-008    -7.088    -7.087     0.001
   MgOH+                 1.124e-009  1.011e-009    -8.949    -8.995    -0.046
   MgSO4                 5.410e-010  5.423e-010    -9.267    -9.266     0.001
Mn(2)           5.848e-005
   Mn+2                  3.871e-005  2.540e-005    -4.412    -4.595    -0.183
   MnHCO3+               1.652e-005  1.487e-005    -4.782    -4.828    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.020e-008  9.176e-009    -7.992    -8.037    -0.046
   MnOH+                 3.776e-009  3.398e-009    -8.423    -8.469    -0.046
   MnSO4                 1.948e-010  1.952e-010    -9.710    -9.709     0.001
   MnCl2                 3.544e-013  3.552e-013   -12.451   -12.450     0.001
   MnCl3-                9.640e-018  8.676e-018   -17.016   -17.062    -0.046
   Mn(OH)3-              6.309e-020  5.678e-020   -19.200   -19.246    -0.046
Mn(3)           3.935e-034
   Mn+3                  3.935e-034  1.524e-034   -33.405   -33.817    -0.412
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.967   -84.150    -0.183
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.200   -97.246    -0.046
Na              2.176e-004
   Na+                   2.169e-004  1.954e-004    -3.664    -3.709    -0.045
   NaHCO3                7.201e-007  7.219e-007    -6.143    -6.142     0.001
   NaCO3-                6.486e-009  5.837e-009    -8.188    -8.234    -0.046
   NaSO4-                4.705e-011  4.234e-011   -10.327   -10.373    -0.046
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.062   -74.061     0.001
S(-2)           2.083e-004
   H2S                   6.412e-005  6.428e-005    -4.193    -4.192     0.001
   Fe(HS)2               4.978e-005  4.990e-005    -4.303    -4.302     0.001
   HS-                   4.253e-005  3.828e-005    -4.371    -4.417    -0.046



   AsS(OH)(HS)-          3.200e-007  2.880e-007    -6.495    -6.541    -0.046
   Fe(HS)3-              2.311e-007  2.080e-007    -6.636    -6.682    -0.046
   S5-2                  7.134e-008  5.065e-008    -7.147    -7.295    -0.149
   S4-2                  4.235e-008  2.955e-008    -7.373    -7.529    -0.156
   S6-2                  3.635e-008  2.622e-008    -7.439    -7.581    -0.142
   S-2                   3.670e-011  2.407e-011   -10.435   -10.618    -0.183
   S3-2                  1.521e-011  1.041e-011   -10.818   -10.982    -0.165
   S2-2                  8.769e-013  5.910e-013   -12.057   -12.228    -0.171
   As3S4(HS)2-           1.553e-015  1.398e-015   -14.809   -14.855    -0.046
S(6)            8.417e-008
   SO4-2                 6.531e-008  4.323e-008    -7.185    -7.364    -0.179
   CaSO4                 1.777e-008  1.781e-008    -7.750    -7.749     0.001
   MgSO4                 5.410e-010  5.423e-010    -9.267    -9.266     0.001
   FeSO4                 2.930e-010  2.937e-010    -9.533    -9.532     0.001
   MnSO4                 1.948e-010  1.952e-010    -9.710    -9.709     0.001
   NaSO4-                4.705e-011  4.234e-011   -10.327   -10.373    -0.046
   BaSO4                 7.371e-012  7.389e-012   -11.132   -11.131     0.001
   KSO4-                 5.738e-012  5.164e-012   -11.241   -11.287    -0.046
   HSO4-                 8.968e-013  8.071e-013   -12.047   -12.093    -0.046
   CaHSO4+               2.227e-014  2.004e-014   -13.652   -13.698    -0.046
   FeHSO4+               4.120e-016  3.708e-016   -15.385   -15.431    -0.046
   FeSO4+                3.733e-025  3.359e-025   -24.428   -24.474    -0.046
   Fe(SO4)2-             3.530e-031  3.177e-031   -30.452   -30.498    -0.046
   FeHSO4+2              2.633e-031  1.728e-031   -30.580   -30.763    -0.183

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.68  -18.06   -1.38  As2O3
Artinite        -10.51   -0.91    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.96  -44.74    8.23  As2O5
As2S3(am)        -6.56  -51.46  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -15.95  -66.06  -50.11  Ba3(AsO4)2
Barite           -3.86  -13.83   -9.97  BaSO4
Birnessite      -28.75   14.85   43.60  MnO2
Bixbyite        -26.72  -27.33   -0.61  Mn2O3
Brucite          -7.68    9.16   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.81  -54.71  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.66   -2.20   -2.86  CH4
Claudetite      -16.72  -18.06   -1.34  As2O3
CO2(g)           -1.08   -2.55   -1.47  CO2
Dolomite         -1.46  -18.55  -17.09  CaMg(CO3)2
Dolomite(d)      -2.01  -18.55  -16.54  CaMg(CO3)2
Epsomite         -9.50  -11.64   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.19   -4.23   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.52  -37.52  -45.03  Fe3S4
Gypsum           -5.47  -10.05   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.19   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.51   32.52   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.71  -38.68  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.34  -31.10   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.18  -43.01   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.44  -42.65   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.31  -41.59   -5.28  NaFe3(SO4)2(OH)6



JarositeH       -39.21  -44.60   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.04  -10.07   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.50   11.84   25.34  MnOOH
Melanterite      -9.57  -11.78   -2.21  FeSO4:7H2O
Mirabilite      -13.67  -14.78   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.02  -89.73   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.74  -60.44  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.41  -12.70    2.71  MnCl2:4H2O
MnS(Green)       -6.10   -2.30    3.80  MnS
MnSO4           -14.63  -11.96    2.67  MnSO4
Nahcolite        -5.34   -5.89   -0.55  NaHCO3
Natron          -11.90  -13.21   -1.31  Na2CO3:10H2O
Nesquehonite     -4.45  -10.07   -5.62  MgCO3:3H2O
Nsutite         -27.72   14.85   42.56  MnO2
O2(g)           -71.17  -74.06   -2.89  O2
Orpiment         -5.16  -51.46  -46.30  As2S3
Portlandite     -12.05   10.75   22.80  Ca(OH)2
Pyrite           11.24   -7.24  -18.48  FeS2
Pyrochroite      -6.36    8.84   15.20  Mn(OH)2
Pyrolusite      -26.53   14.85   41.38  MnO2
Realgar          -3.22  -23.17  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.23  -44.48  -20.25  FeAsO4:2H2O
Siderite          0.68  -10.21  -10.89  FeCO3
Siderite(d)(3)    0.24  -10.21  -10.45  FeCO3
Sulfur           -3.02  -18.04  -15.03  S
Thenardite      -14.60  -14.78   -0.18  Na2SO4
Thermonatrite   -13.34  -13.21    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.70  -12.26   -8.56  BaCO3

Reaction step 68.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.360e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.76   14.84   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.682e-002 -3.181e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.045e-002 -1.490e-004
Manganite          -13.51   11.83   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.064e-004  4.064e-004



Siderite(d)(3)       0.25  -10.20  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.70  -12.27   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.762e-004  Surface charge, eq

Hfo_s         
 5.225e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.703e-006       0.709  3.703e-006      -5.431
Hfo_sOMn+        9.968e-007       0.191  9.969e-007      -6.001
Hfo_sOFe+        4.320e-007       0.083  4.320e-007      -6.365
Hfo_sOH2+        7.251e-008       0.014  7.252e-008      -7.140
Hfo_sOH          1.908e-008       0.004  1.908e-008      -7.719
Hfo_sOHBa+2      1.874e-009       0.000  1.874e-009      -8.727
Hfo_sO-          1.150e-010       0.000  1.150e-010      -9.939

Hfo           
 1.762e-004  Surface charge, eq

Hfo_w         
 2.090e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.562e-004       0.747  1.562e-004      -3.806
Hfo_wOH          4.111e-005       0.197  4.112e-005      -4.386
Hfo_wOFe+        8.686e-006       0.042  8.686e-006      -5.061
Hfo_wOMn+        1.706e-006       0.008  1.706e-006      -5.768
Hfo_wOCa+        6.196e-007       0.003  6.197e-007      -6.208
Hfo_wOMg+        2.831e-007       0.001  2.832e-007      -6.548
Hfo_wO-          2.479e-007       0.001  2.479e-007      -6.606
Hfo_wOFeOH       1.199e-007       0.001  1.199e-007      -6.921
Hfo_wH2AsO3      1.000e-008       0.000  1.000e-008      -8.000
Hfo_wSO4-        2.046e-011       0.000  2.047e-011     -10.689
Hfo_wOHSO4-2     1.074e-011       0.000  1.074e-011     -10.969
Hfo_wOBa+        4.532e-012       0.000  4.532e-012     -11.344
Hfo_wOHAsO4-3    7.095e-018       0.000  7.096e-018     -17.149
Hfo_wHAsO4-      2.295e-018       0.000  2.295e-018     -17.639
Hfo_wH2AsO4      2.821e-019       0.000  2.822e-019     -18.550

Mno           
-1.006e-026  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.730e-025       0.000  1.731e-025     -24.762
Mno_O3Ca         1.074e-026       0.000  1.074e-026     -25.969
Mno_O3-2         7.158e-027       0.000  7.158e-027     -26.145
Mno_O3HMn+       4.632e-027       0.000  4.632e-027     -26.334
Mno_O3H-         4.803e-028       0.000  4.803e-028     -27.318
Mno_O3HCa+       2.507e-028       0.000  2.508e-028     -27.601
Mno_O3Na-        1.482e-028       0.000  1.482e-028     -27.829
Mno_O3Mg         1.049e-028       0.000  1.049e-028     -27.979
Mno_O3Ba         3.695e-029       0.000  3.696e-029     -28.432
Mno_O3HMg+       1.659e-030       0.000  1.659e-030     -29.780
Mno_O3HBa+       1.544e-030       0.000  1.544e-030     -29.811
Mno_O3HNa        9.281e-031       0.000  9.281e-031     -30.032
Mno_O3H2         2.420e-032       0.000  2.420e-032     -31.616
Mno_O3H3+        3.263e-037       0.000  3.263e-037     -36.486
Mno_O3H3Cl       7.966e-040       0.000  7.967e-040     -39.099

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.210e-007  3.209e-007
Ba               5.440e-007  5.440e-007
C                1.694e-002  1.694e-002
Ca               3.331e-003  3.331e-003
Cl               9.873e-005  9.873e-005
Fe               1.407e-004  1.407e-004
K                1.893e-005  1.893e-005
Mg               8.458e-005  8.458e-005
Mn               5.905e-005  5.905e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.710      Charge balance
                                       pe  =  -3.705      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.060e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  7.747e-003
                       Total CO2 (mol/kg)  =  1.049e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.768e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.58
                               Iterations  =  36
                                  Total H  = 1.110402e+002
                                  Total O  = 5.553184e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.138e-007  1.949e-007    -6.670    -6.710    -0.040
   OH-                   5.708e-008  5.135e-008    -7.244    -7.289    -0.046
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.200e-007  2.879e-007    -6.495    -6.541    -0.046
   H3AsO3                9.438e-010  9.461e-010    -9.025    -9.024     0.001
   H2AsO3-               3.820e-012  3.437e-012   -11.418   -11.464    -0.046
   As3S4(HS)2-           1.598e-015  1.438e-015   -14.796   -14.842    -0.046
   H4AsO3+               1.015e-016  9.135e-017   -15.993   -16.039    -0.046
   HAsO3-2               5.371e-020  3.519e-020   -19.270   -19.454    -0.184
   AsO3-3                9.331e-029  3.602e-029   -28.030   -28.443    -0.413
As(5)           1.841e-018
   H2AsO4-               1.237e-018  1.113e-018   -17.908   -17.953    -0.046
   HAsO4-2               6.032e-019  3.952e-019   -18.220   -18.403    -0.184
   H3AsO4                4.318e-023  4.328e-023   -22.365   -22.364     0.001
   AsO4-3                1.176e-023  4.539e-024   -22.930   -23.343    -0.413
Ba              5.440e-007
   Ba+2                  5.197e-007  3.404e-007    -6.284    -6.468    -0.184
   BaHCO3+               2.401e-008  2.160e-008    -7.620    -7.665    -0.046
   BaCO3                 2.795e-010  2.802e-010    -9.554    -9.553     0.001
   BaSO4                 7.212e-012  7.230e-012   -11.142   -11.141     0.001
   BaOH+                 6.577e-014  5.917e-014   -13.182   -13.228    -0.046
C(-4)           6.457e-003
   CH4                   6.457e-003  6.472e-003    -2.190    -2.189     0.001
C(4)            1.049e-002
   HCO3-                 7.332e-003  6.620e-003    -2.135    -2.179    -0.044
   CO2                   2.895e-003  2.902e-003    -2.538    -2.537     0.001
   CaHCO3+               1.952e-004  1.756e-004    -3.710    -3.756    -0.046
   FeHCO3+               2.893e-005  2.603e-005    -4.539    -4.585    -0.046
   MnHCO3+               1.677e-005  1.509e-005    -4.775    -4.821    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001



   MgHCO3+               4.601e-006  4.139e-006    -5.337    -5.383    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.397e-006  1.593e-006    -5.620    -5.798    -0.177
   FeCO3                 1.499e-006  1.503e-006    -5.824    -5.823     0.001
   NaHCO3                7.255e-007  7.273e-007    -6.139    -6.138     0.001
   MgCO3                 8.103e-008  8.123e-008    -7.091    -7.090     0.001
   BaHCO3+               2.401e-008  2.160e-008    -7.620    -7.665    -0.046
   NaCO3-                6.442e-009  5.796e-009    -8.191    -8.237    -0.046
   BaCO3                 2.795e-010  2.802e-010    -9.554    -9.553     0.001
Ca              3.331e-003
   Ca+2                  3.131e-003  2.079e-003    -2.504    -2.682    -0.178
   CaHCO3+               1.952e-004  1.756e-004    -3.710    -3.756    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.754e-008  1.758e-008    -7.756    -7.755     0.001
   CaOH+                 1.968e-009  1.770e-009    -8.706    -8.752    -0.046
   CaHSO4+               2.231e-014  2.007e-014   -13.652   -13.697    -0.046
Cl              9.873e-005
   Cl-                   9.872e-005  8.865e-005    -4.006    -4.052    -0.047
   MnCl+                 1.026e-008  9.235e-009    -7.989    -8.035    -0.046
   FeCl+                 5.348e-009  4.811e-009    -8.272    -8.318    -0.046
   MnCl2                 3.565e-013  3.573e-013   -12.448   -12.447     0.001
   MnCl3-                9.698e-018  8.725e-018   -17.013   -17.059    -0.046
   FeCl+2                3.027e-024  1.983e-024   -23.519   -23.703    -0.184
   FeCl2+                8.728e-028  7.852e-028   -27.059   -27.105    -0.046
   FeCl3                 6.943e-033  6.960e-033   -32.158   -32.157     0.001
Fe(2)           1.407e-004
   Fe+2                  6.002e-005  3.932e-005    -4.222    -4.405    -0.184
   Fe(HS)2               4.997e-005  5.010e-005    -4.301    -4.300     0.001
   FeHCO3+               2.893e-005  2.603e-005    -4.539    -4.585    -0.046
   FeCO3                 1.499e-006  1.503e-006    -5.824    -5.823     0.001
   Fe(HS)3-              2.293e-007  2.063e-007    -6.640    -6.686    -0.046
   FeOH+                 7.089e-008  6.378e-008    -7.149    -7.195    -0.046
   FeCl+                 5.348e-009  4.811e-009    -8.272    -8.318    -0.046
   FeSO4                 2.955e-010  2.963e-010    -9.529    -9.528     0.001
   Fe(OH)2               2.778e-012  2.784e-012   -11.556   -11.555     0.001
   Fe(OH)3-              5.898e-016  5.306e-016   -15.229   -15.275    -0.046
   FeHSO4+               4.218e-016  3.795e-016   -15.375   -15.421    -0.046
Fe(3)           7.396e-014
   Fe(OH)2+              4.631e-014  4.167e-014   -13.334   -13.380    -0.046
   Fe(OH)3               2.747e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.432e-016  1.288e-016   -15.844   -15.890    -0.046
   FeOH+2                3.745e-017  2.453e-017   -16.427   -16.610    -0.184
   Fe+3                  1.919e-021  7.407e-022   -20.717   -21.130    -0.413
   FeCl+2                3.027e-024  1.983e-024   -23.519   -23.703    -0.184
   FeSO4+                3.825e-025  3.441e-025   -24.417   -24.463    -0.046
   FeCl2+                8.728e-028  7.852e-028   -27.059   -27.105    -0.046
   Fe(SO4)2-             3.546e-031  3.190e-031   -30.450   -30.496    -0.046
   FeHSO4+2              2.741e-031  1.796e-031   -30.562   -30.746    -0.184
   Fe2(OH)2+4            8.795e-032  1.620e-032   -31.056   -31.791    -0.735
   FeCl3                 6.943e-033  6.960e-033   -32.158   -32.157     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.703   -42.851    -1.148
H(0)            1.379e-009
   H2                    6.893e-010  6.910e-010    -9.162    -9.161     0.001
K               1.893e-005
   K+                    1.893e-005  1.700e-005    -4.723    -4.770    -0.047
   KSO4-                 5.625e-012  5.060e-012   -11.250   -11.296    -0.046
Mg              8.458e-005
   Mg+2                  7.990e-005  5.343e-005    -4.097    -4.272    -0.175
   MgHCO3+               4.601e-006  4.139e-006    -5.337    -5.383    -0.046
   MgCO3                 8.103e-008  8.123e-008    -7.091    -7.090     0.001
   MgOH+                 1.106e-009  9.951e-010    -8.956    -9.002    -0.046
   MgSO4                 5.294e-010  5.307e-010    -9.276    -9.275     0.001
Mn(2)           5.905e-005
   Mn+2                  3.904e-005  2.557e-005    -4.409    -4.592    -0.184
   MnHCO3+               1.677e-005  1.509e-005    -4.775    -4.821    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.026e-008  9.235e-009    -7.989    -8.035    -0.046



   MnOH+                 3.748e-009  3.372e-009    -8.426    -8.472    -0.046
   MnSO4                 1.922e-010  1.927e-010    -9.716    -9.715     0.001
   MnCl2                 3.565e-013  3.573e-013   -12.448   -12.447     0.001
   MnCl3-                9.698e-018  8.725e-018   -17.013   -17.059    -0.046
   Mn(OH)3-              6.080e-020  5.470e-020   -19.216   -19.262    -0.046
Mn(3)           4.038e-034
   Mn+3                  4.038e-034  1.559e-034   -33.394   -33.807    -0.413
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -83.987   -84.171    -0.184
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.214   -97.260    -0.046
Na              2.176e-004
   Na+                   2.169e-004  1.954e-004    -3.664    -3.709    -0.045
   NaHCO3                7.255e-007  7.273e-007    -6.139    -6.138     0.001
   NaCO3-                6.442e-009  5.796e-009    -8.191    -8.237    -0.046
   NaSO4-                4.612e-011  4.149e-011   -10.336   -10.382    -0.046
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.060   -74.059     0.001
S(-2)           2.083e-004
   H2S                   6.427e-005  6.443e-005    -4.192    -4.191     0.001
   Fe(HS)2               4.997e-005  5.010e-005    -4.301    -4.300     0.001
   HS-                   4.203e-005  3.781e-005    -4.376    -4.422    -0.046
   AsS(OH)(HS)-          3.200e-007  2.879e-007    -6.495    -6.541    -0.046
   Fe(HS)3-              2.293e-007  2.063e-007    -6.640    -6.686    -0.046
   S5-2                  6.951e-008  4.930e-008    -7.158    -7.307    -0.149
   S4-2                  4.127e-008  2.876e-008    -7.384    -7.541    -0.157
   S6-2                  3.542e-008  2.552e-008    -7.451    -7.593    -0.142
   S-2                   3.577e-011  2.343e-011   -10.446   -10.630    -0.184
   S3-2                  1.482e-011  1.014e-011   -10.829   -10.994    -0.165
   S2-2                  8.547e-013  5.752e-013   -12.068   -12.240    -0.172
   As3S4(HS)2-           1.598e-015  1.438e-015   -14.796   -14.842    -0.046
S(6)            8.273e-008
   SO4-2                 6.411e-008  4.237e-008    -7.193    -7.373    -0.180
   CaSO4                 1.754e-008  1.758e-008    -7.756    -7.755     0.001
   MgSO4                 5.294e-010  5.307e-010    -9.276    -9.275     0.001
   FeSO4                 2.955e-010  2.963e-010    -9.529    -9.528     0.001
   MnSO4                 1.922e-010  1.927e-010    -9.716    -9.715     0.001
   NaSO4-                4.612e-011  4.149e-011   -10.336   -10.382    -0.046
   BaSO4                 7.212e-012  7.230e-012   -11.142   -11.141     0.001
   KSO4-                 5.625e-012  5.060e-012   -11.250   -11.296    -0.046
   HSO4-                 8.924e-013  8.029e-013   -12.049   -12.095    -0.046
   CaHSO4+               2.231e-014  2.007e-014   -13.652   -13.697    -0.046
   FeHSO4+               4.218e-016  3.795e-016   -15.375   -15.421    -0.046
   FeSO4+                3.825e-025  3.441e-025   -24.417   -24.463    -0.046
   Fe(SO4)2-             3.546e-031  3.190e-031   -30.450   -30.496    -0.046
   FeHSO4+2              2.741e-031  1.796e-031   -30.562   -30.746    -0.184

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.69  -10.05   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.67  -18.05   -1.38  As2O3
Artinite        -10.52   -0.92    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.95  -44.73    8.23  As2O5
As2S3(am)        -6.55  -51.45  -44.90  As2S3
As_native        -5.51  -18.04  -12.53  As
Ba3(AsO4)2      -15.98  -66.09  -50.11  Ba3(AsO4)2
Barite           -3.87  -13.84   -9.97  BaSO4
Birnessite      -28.76   14.84   43.60  MnO2
Bixbyite        -26.74  -27.35   -0.61  Mn2O3
Brucite          -7.69    9.15   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.83  -54.73  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.67   -2.19   -2.86  CH4
Claudetite      -16.71  -18.05   -1.34  As2O3



CO2(g)           -1.07   -2.54   -1.47  CO2
Dolomite         -1.46  -18.55  -17.09  CaMg(CO3)2
Dolomite(d)      -2.01  -18.55  -16.54  CaMg(CO3)2
Epsomite         -9.51  -11.65   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.19   -4.23   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.52  -37.51  -45.03  Fe3S4
Gypsum           -5.47  -10.06   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.19   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.54   32.49   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.72  -38.69  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.37  -31.13   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.17  -43.00   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.44  -42.65   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.31  -41.59   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.20  -44.59   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.04  -10.07   -8.03  MgCO3
Magnetite         3.28    7.02    3.74  Fe3O4
Manganite       -13.51   11.83   25.34  MnOOH
Melanterite      -9.57  -11.78   -2.21  FeSO4:7H2O
Mirabilite      -13.68  -14.79   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.02  -89.73   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.76  -60.46  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.41  -12.70    2.71  MnCl2:4H2O
MnS(Green)       -6.10   -2.30    3.80  MnS
MnSO4           -14.63  -11.97    2.67  MnSO4
Nahcolite        -5.34   -5.89   -0.55  NaHCO3
Natron          -11.91  -13.22   -1.31  Na2CO3:10H2O
Nesquehonite     -4.45  -10.07   -5.62  MgCO3:3H2O
Nsutite         -27.73   14.84   42.56  MnO2
O2(g)           -71.17  -74.06   -2.89  O2
Orpiment         -5.15  -51.45  -46.30  As2S3
Portlandite     -12.06   10.74   22.80  Ca(OH)2
Pyrite           11.24   -7.24  -18.48  FeS2
Pyrochroite      -6.37    8.83   15.20  Mn(OH)2
Pyrolusite      -26.54   14.84   41.38  MnO2
Realgar          -3.22  -23.16  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.22  -44.47  -20.25  FeAsO4:2H2O
Siderite          0.69  -10.20  -10.89  FeCO3
Siderite(d)(3)    0.25  -10.20  -10.45  FeCO3
Sulfur           -3.01  -18.04  -15.03  S
Thenardite      -14.61  -14.79   -0.18  Na2SO4
Thermonatrite   -13.34  -13.22    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.70  -12.27   -8.56  BaCO3

Reaction step 69.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.380e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.77   14.83   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.679e-002 -3.209e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.045e-002 -1.521e-004
Manganite          -13.52   11.82   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.059e-004  4.059e-004
Siderite(d)(3)       0.26  -10.19  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.71  -12.27   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.766e-004  Surface charge, eq

Hfo_s         
 5.224e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.710e-006       0.710  3.710e-006      -5.431
Hfo_sOMn+        9.843e-007       0.188  9.844e-007      -6.007
Hfo_sOFe+        4.357e-007       0.083  4.358e-007      -6.361
Hfo_sOH2+        7.321e-008       0.014  7.321e-008      -7.135
Hfo_sOH          1.899e-008       0.004  1.899e-008      -7.721
Hfo_sOHBa+2      1.861e-009       0.000  1.861e-009      -8.730
Hfo_sO-          1.128e-010       0.000  1.129e-010      -9.947

Hfo           
 1.766e-004  Surface charge, eq

Hfo_w         
 2.090e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.567e-004       0.750  1.567e-004      -3.805
Hfo_wOH          4.064e-005       0.195  4.065e-005      -4.391
Hfo_wOFe+        8.703e-006       0.042  8.704e-006      -5.060
Hfo_wOMn+        1.673e-006       0.008  1.673e-006      -5.776
Hfo_wOCa+        6.078e-007       0.003  6.078e-007      -6.216
Hfo_wOMg+        2.754e-007       0.001  2.755e-007      -6.560
Hfo_wO-          2.415e-007       0.001  2.415e-007      -6.617
Hfo_wOFeOH       1.184e-007       0.001  1.184e-007      -6.926
Hfo_wH2AsO3      9.982e-009       0.000  9.982e-009      -8.001
Hfo_wSO4-        2.012e-011       0.000  2.013e-011     -10.696
Hfo_wOHSO4-2     1.041e-011       0.000  1.041e-011     -10.982
Hfo_wOBa+        4.408e-012       0.000  4.408e-012     -11.356
Hfo_wOHAsO4-3    6.793e-018       0.000  6.793e-018     -17.168
Hfo_wHAsO4-      2.261e-018       0.000  2.261e-018     -17.646
Hfo_wH2AsO4      2.821e-019       0.000  2.821e-019     -18.550

Mno           
-3.999e-030  Surface charge, eq



Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.994e-029       0.000  6.994e-029     -28.155
Mno_O3Ca         4.339e-030       0.000  4.340e-030     -29.363
Mno_O3-2         2.874e-030       0.000  2.874e-030     -29.542
Mno_O3HMn+       1.899e-030       0.000  1.899e-030     -29.721
Mno_O3H-         1.956e-031       0.000  1.956e-031     -30.709
Mno_O3HCa+       1.028e-031       0.000  1.028e-031     -30.988
Mno_O3Na-        5.949e-032       0.000  5.950e-032     -31.226
Mno_O3Mg         4.205e-032       0.000  4.205e-032     -31.376
Mno_O3Ba         1.481e-032       0.000  1.481e-032     -31.829
Mno_O3HMg+       6.747e-034       0.000  6.747e-034     -33.171
Mno_O3HBa+       6.276e-034       0.000  6.276e-034     -33.202
Mno_O3HNa        3.779e-034       0.000  3.779e-034     -33.423
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.368e-040       0.000  1.368e-040     -39.864
Mno_O3H3Cl       3.338e-043       0.000  3.339e-043     -42.476

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.210e-007  3.210e-007
Ba               5.440e-007  5.440e-007
C                1.717e-002  1.717e-002
Ca               3.359e-003  3.359e-003
Cl               9.873e-005  9.873e-005
Fe               1.438e-004  1.438e-004
K                1.893e-005  1.893e-005
Mg               8.459e-005  8.459e-005
Mn               5.962e-005  5.961e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.704      Charge balance
                                       pe  =  -3.698      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.069e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  7.811e-003
                       Total CO2 (mol/kg)  =  1.061e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.772e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.57
                               Iterations  =  34
                                  Total H  = 1.110406e+002
                                  Total O  = 5.553213e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.170e-007  1.977e-007    -6.664    -6.704    -0.040
   OH-                   5.628e-008  5.061e-008    -7.250    -7.296    -0.046
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.200e-007  2.878e-007    -6.495    -6.541    -0.046
   H3AsO3                9.528e-010  9.551e-010    -9.021    -9.020     0.001
   H2AsO3-               3.803e-012  3.420e-012   -11.420   -11.466    -0.046
   As3S4(HS)2-           1.644e-015  1.478e-015   -14.784   -14.830    -0.046
   H4AsO3+               1.040e-016  9.356e-017   -15.983   -16.029    -0.046



   HAsO3-2               5.276e-020  3.451e-020   -19.278   -19.462    -0.184
   AsO3-3                9.052e-029  3.483e-029   -28.043   -28.458    -0.415
As(5)           1.827e-018
   H2AsO4-               1.234e-018  1.110e-018   -17.909   -17.955    -0.046
   HAsO4-2               5.936e-019  3.883e-019   -18.227   -18.411    -0.184
   H3AsO4                4.366e-023  4.377e-023   -22.360   -22.359     0.001
   AsO4-3                1.143e-023  4.396e-024   -22.942   -23.357    -0.415
Ba              5.440e-007
   Ba+2                  5.196e-007  3.398e-007    -6.284    -6.469    -0.184
   BaHCO3+               2.417e-008  2.173e-008    -7.617    -7.663    -0.046
   BaCO3                 2.772e-010  2.778e-010    -9.557    -9.556     0.001
   BaSO4                 7.059e-012  7.076e-012   -11.151   -11.150     0.001
   BaOH+                 6.474e-014  5.822e-014   -13.189   -13.235    -0.046
C(-4)           6.556e-003
   CH4                   6.556e-003  6.572e-003    -2.183    -2.182     0.001
C(4)            1.061e-002
   HCO3-                 7.392e-003  6.672e-003    -2.131    -2.176    -0.044
   CO2                   2.960e-003  2.967e-003    -2.529    -2.528     0.001
   CaHCO3+               1.981e-004  1.781e-004    -3.703    -3.749    -0.046
   FeHCO3+               3.000e-005  2.698e-005    -4.523    -4.569    -0.046
   MnHCO3+               1.702e-005  1.531e-005    -4.769    -4.815    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.631e-006  4.164e-006    -5.334    -5.380    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.384e-006  1.583e-006    -5.623    -5.801    -0.178
   FeCO3                 1.531e-006  1.535e-006    -5.815    -5.814     0.001
   NaHCO3                7.309e-007  7.327e-007    -6.136    -6.135     0.001
   MgCO3                 8.036e-008  8.056e-008    -7.095    -7.094     0.001
   BaHCO3+               2.417e-008  2.173e-008    -7.617    -7.663    -0.046
   NaCO3-                6.399e-009  5.755e-009    -8.194    -8.240    -0.046
   BaCO3                 2.772e-010  2.778e-010    -9.557    -9.556     0.001
Ca              3.359e-003
   Ca+2                  3.156e-003  2.093e-003    -2.501    -2.679    -0.178
   CaHCO3+               1.981e-004  1.781e-004    -3.703    -3.749    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.731e-008  1.735e-008    -7.762    -7.761     0.001
   CaOH+                 1.953e-009  1.756e-009    -8.709    -8.755    -0.046
   CaHSO4+               2.235e-014  2.010e-014   -13.651   -13.697    -0.046
Cl              9.873e-005
   Cl-                   9.872e-005  8.861e-005    -4.006    -4.053    -0.047
   MnCl+                 1.033e-008  9.292e-009    -7.986    -8.032    -0.046
   FeCl+                 5.499e-009  4.946e-009    -8.260    -8.306    -0.046
   MnCl2                 3.586e-013  3.594e-013   -12.445   -12.444     0.001
   MnCl3-                9.754e-018  8.772e-018   -17.011   -17.057    -0.046
   FeCl+2                3.164e-024  2.070e-024   -23.500   -23.684    -0.184
   FeCl2+                9.109e-028  8.192e-028   -27.041   -27.087    -0.046
   FeCl3                 7.241e-033  7.259e-033   -32.140   -32.139     0.001
Fe(2)           1.438e-004
   Fe+2                  6.182e-005  4.043e-005    -4.209    -4.393    -0.184
   Fe(HS)2               5.016e-005  5.028e-005    -4.300    -4.299     0.001
   FeHCO3+               3.000e-005  2.698e-005    -4.523    -4.569    -0.046
   FeCO3                 1.531e-006  1.535e-006    -5.815    -5.814     0.001
   Fe(HS)3-              2.274e-007  2.045e-007    -6.643    -6.689    -0.046
   FeOH+                 7.188e-008  6.465e-008    -7.143    -7.189    -0.046
   FeCl+                 5.499e-009  4.946e-009    -8.260    -8.306    -0.046
   FeSO4                 2.980e-010  2.987e-010    -9.526    -9.525     0.001
   Fe(OH)2               2.775e-012  2.782e-012   -11.557   -11.556     0.001
   Fe(OH)3-              5.811e-016  5.226e-016   -15.236   -15.282    -0.046
   FeHSO4+               4.317e-016  3.882e-016   -15.365   -15.411    -0.046
Fe(3)           7.465e-014
   Fe(OH)2+              4.700e-014  4.227e-014   -13.328   -13.374    -0.046
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.412e-016  1.270e-016   -15.850   -15.896    -0.046
   FeOH+2                3.860e-017  2.525e-017   -16.413   -16.598    -0.184
   Fe+3                  2.010e-021  7.734e-022   -20.697   -21.112    -0.415
   FeCl+2                3.164e-024  2.070e-024   -23.500   -23.684    -0.184
   FeSO4+                3.918e-025  3.523e-025   -24.407   -24.453    -0.046



   FeCl2+                9.109e-028  8.192e-028   -27.041   -27.087    -0.046
   Fe(SO4)2-             3.561e-031  3.203e-031   -30.448   -30.495    -0.046
   FeHSO4+2              2.852e-031  1.865e-031   -30.545   -30.729    -0.184
   Fe2(OH)2+4            9.373e-032  1.716e-032   -31.028   -31.766    -0.737
   FeCl3                 7.241e-033  7.259e-033   -32.140   -32.139     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.667   -42.820    -1.152
H(0)            1.376e-009
   H2                    6.881e-010  6.898e-010    -9.162    -9.161     0.001
K               1.893e-005
   K+                    1.893e-005  1.699e-005    -4.723    -4.770    -0.047
   KSO4-                 5.515e-012  4.960e-012   -11.258   -11.305    -0.046
Mg              8.459e-005
   Mg+2                  7.988e-005  5.334e-005    -4.098    -4.273    -0.175
   MgHCO3+               4.631e-006  4.164e-006    -5.334    -5.380    -0.046
   MgCO3                 8.036e-008  8.056e-008    -7.095    -7.094     0.001
   MgOH+                 1.089e-009  9.792e-010    -8.963    -9.009    -0.046
   MgSO4                 5.183e-010  5.195e-010    -9.285    -9.284     0.001
Mn(2)           5.962e-005
   Mn+2                  3.935e-005  2.574e-005    -4.405    -4.589    -0.184
   MnHCO3+               1.702e-005  1.531e-005    -4.769    -4.815    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.033e-008  9.292e-009    -7.986    -8.032    -0.046
   MnOH+                 3.720e-009  3.345e-009    -8.429    -8.476    -0.046
   MnSO4                 1.897e-010  1.902e-010    -9.722    -9.721     0.001
   MnCl2                 3.586e-013  3.594e-013   -12.445   -12.444     0.001
   MnCl3-                9.754e-018  8.772e-018   -17.011   -17.057    -0.046
   Mn(OH)3-              5.863e-020  5.273e-020   -19.232   -19.278    -0.046
Mn(3)           4.141e-034
   Mn+3                  4.141e-034  1.593e-034   -33.383   -33.798    -0.415
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.007   -84.192    -0.184
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.228   -97.274    -0.046
Na              2.176e-004
   Na+                   2.169e-004  1.953e-004    -3.664    -3.709    -0.046
   NaHCO3                7.309e-007  7.327e-007    -6.136    -6.135     0.001
   NaCO3-                6.399e-009  5.755e-009    -8.194    -8.240    -0.046
   NaSO4-                4.522e-011  4.066e-011   -10.345   -10.391    -0.046
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.059   -74.058     0.001
S(-2)           2.083e-004
   H2S                   6.442e-005  6.457e-005    -4.191    -4.190     0.001
   Fe(HS)2               5.016e-005  5.028e-005    -4.300    -4.299     0.001
   HS-                   4.154e-005  3.735e-005    -4.382    -4.428    -0.046
   AsS(OH)(HS)-          3.200e-007  2.878e-007    -6.495    -6.541    -0.046
   Fe(HS)3-              2.274e-007  2.045e-007    -6.643    -6.689    -0.046
   S5-2                  6.776e-008  4.801e-008    -7.169    -7.319    -0.150
   S4-2                  4.023e-008  2.801e-008    -7.395    -7.553    -0.157
   S6-2                  3.452e-008  2.485e-008    -7.462    -7.605    -0.143
   S-2                   3.489e-011  2.282e-011   -10.457   -10.642    -0.184
   S3-2                  1.445e-011  9.870e-012   -10.840   -11.006    -0.166
   S2-2                  8.334e-013  5.602e-013   -12.079   -12.252    -0.173
   As3S4(HS)2-           1.644e-015  1.478e-015   -14.784   -14.830    -0.046
S(6)            8.133e-008
   SO4-2                 6.295e-008  4.155e-008    -7.201    -7.381    -0.180
   CaSO4                 1.731e-008  1.735e-008    -7.762    -7.761     0.001
   MgSO4                 5.183e-010  5.195e-010    -9.285    -9.284     0.001
   FeSO4                 2.980e-010  2.987e-010    -9.526    -9.525     0.001
   MnSO4                 1.897e-010  1.902e-010    -9.722    -9.721     0.001
   NaSO4-                4.522e-011  4.066e-011   -10.345   -10.391    -0.046
   BaSO4                 7.059e-012  7.076e-012   -11.151   -11.150     0.001
   KSO4-                 5.515e-012  4.960e-012   -11.258   -11.305    -0.046
   HSO4-                 8.881e-013  7.986e-013   -12.052   -12.098    -0.046
   CaHSO4+               2.235e-014  2.010e-014   -13.651   -13.697    -0.046
   FeHSO4+               4.317e-016  3.882e-016   -15.365   -15.411    -0.046
   FeSO4+                3.918e-025  3.523e-025   -24.407   -24.453    -0.046
   Fe(SO4)2-             3.561e-031  3.203e-031   -30.448   -30.495    -0.046



   FeHSO4+2              2.852e-031  1.865e-031   -30.545   -30.729    -0.184

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.70  -10.06   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.66  -18.04   -1.38  As2O3
Artinite        -10.54   -0.94    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.95  -44.72    8.23  As2O5
As2S3(am)        -6.53  -51.43  -44.90  As2S3
As_native        -5.50  -18.04  -12.53  As
Ba3(AsO4)2      -16.01  -66.12  -50.11  Ba3(AsO4)2
Barite           -3.88  -13.85   -9.97  BaSO4
Birnessite      -28.77   14.83   43.60  MnO2
Bixbyite        -26.76  -27.37   -0.61  Mn2O3
Brucite          -7.71    9.13   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.85  -54.75  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -16.70  -18.04   -1.34  As2O3
CO2(g)           -1.06   -2.53   -1.47  CO2
Dolomite         -1.46  -18.55  -17.09  CaMg(CO3)2
Dolomite(d)      -2.01  -18.55  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.19   -4.23   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.52  -37.51  -45.03  Fe3S4
Gypsum           -5.48  -10.06   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.19   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.56   32.47   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.73  -38.70  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.40  -31.16   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.17  -43.00   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.43  -42.64   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.30  -41.58   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.19  -44.58   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.04  -10.07   -8.03  MgCO3
Magnetite         3.28    7.01    3.74  Fe3O4
Manganite       -13.52   11.82   25.34  MnOOH
Melanterite      -9.57  -11.78   -2.21  FeSO4:7H2O
Mirabilite      -13.69  -14.80   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.03  -89.74   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.78  -60.48  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.40  -12.69    2.71  MnCl2:4H2O
MnS(Green)       -6.11   -2.31    3.80  MnS
MnSO4           -14.64  -11.97    2.67  MnSO4
Nahcolite        -5.34   -5.89   -0.55  NaHCO3
Natron          -11.91  -13.22   -1.31  Na2CO3:10H2O
Nesquehonite     -4.45  -10.07   -5.62  MgCO3:3H2O
Nsutite         -27.73   14.83   42.56  MnO2
O2(g)           -71.17  -74.06   -2.89  O2
Orpiment         -5.13  -51.43  -46.30  As2S3
Portlandite     -12.07   10.73   22.80  Ca(OH)2
Pyrite           11.24   -7.24  -18.48  FeS2
Pyrochroite      -6.38    8.82   15.20  Mn(OH)2
Pyrolusite      -26.55   14.83   41.38  MnO2



Realgar          -3.21  -23.16  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.22  -44.47  -20.25  FeAsO4:2H2O
Siderite          0.70  -10.19  -10.89  FeCO3
Siderite(d)(3)    0.26  -10.19  -10.45  FeCO3
Sulfur           -3.01  -18.04  -15.03  S
Thenardite      -14.62  -14.80   -0.18  Na2SO4
Thermonatrite   -13.34  -13.22    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.71  -12.27   -8.56  BaCO3

Reaction step 70.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.400e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.78   14.82   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.676e-002 -3.237e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.044e-002 -1.552e-004
Manganite          -13.53   11.81   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.054e-004  4.054e-004
Siderite(d)(3)       0.27  -10.18  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.71  -12.27   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.770e-004  Surface charge, eq

Hfo_s         
 5.222e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.716e-006       0.712  3.716e-006      -5.430
Hfo_sOMn+        9.721e-007       0.186  9.722e-007      -6.012
Hfo_sOFe+        4.395e-007       0.084  4.395e-007      -6.357
Hfo_sOH2+        7.390e-008       0.014  7.390e-008      -7.131
Hfo_sOH          1.890e-008       0.004  1.890e-008      -7.724
Hfo_sOHBa+2      1.849e-009       0.000  1.849e-009      -8.733
Hfo_sO-          1.107e-010       0.000  1.107e-010      -9.956

Hfo           
 1.770e-004  Surface charge, eq

Hfo_w         



 2.089e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.571e-004       0.752  1.571e-004      -3.804
Hfo_wOH          4.018e-005       0.192  4.019e-005      -4.396
Hfo_wOFe+        8.720e-006       0.042  8.721e-006      -5.059
Hfo_wOMn+        1.642e-006       0.008  1.642e-006      -5.785
Hfo_wOCa+        5.964e-007       0.003  5.964e-007      -6.224
Hfo_wOMg+        2.681e-007       0.001  2.681e-007      -6.572
Hfo_wO-          2.354e-007       0.001  2.354e-007      -6.628
Hfo_wOFeOH       1.170e-007       0.001  1.170e-007      -6.932
Hfo_wH2AsO3      9.962e-009       0.000  9.962e-009      -8.002
Hfo_wSO4-        1.979e-011       0.000  1.979e-011     -10.703
Hfo_wOHSO4-2     1.010e-011       0.000  1.010e-011     -10.996
Hfo_wOBa+        4.289e-012       0.000  4.290e-012     -11.368
Hfo_wOHAsO4-3    6.509e-018       0.000  6.509e-018     -17.186
Hfo_wHAsO4-      2.229e-018       0.000  2.229e-018     -17.652
Hfo_wH2AsO4      2.820e-019       0.000  2.820e-019     -18.550

Mno           
-3.850e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.843e-029       0.000  6.843e-029     -28.165
Mno_O3Ca         4.246e-030       0.000  4.246e-030     -29.372
Mno_O3-2         2.794e-030       0.000  2.794e-030     -29.554
Mno_O3HMn+       1.885e-030       0.000  1.885e-030     -29.725
Mno_O3H-         1.929e-031       0.000  1.929e-031     -30.715
Mno_O3HCa+       1.020e-031       0.000  1.020e-031     -30.991
Mno_O3Na-        5.781e-032       0.000  5.781e-032     -31.238
Mno_O3Mg         4.081e-032       0.000  4.082e-032     -31.389
Mno_O3Ba         1.437e-032       0.000  1.437e-032     -31.842
Mno_O3HMg+       6.642e-034       0.000  6.642e-034     -33.178
Mno_O3HBa+       6.177e-034       0.000  6.178e-034     -33.209
Mno_O3HNa        3.724e-034       0.000  3.724e-034     -33.429
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.387e-040       0.000  1.387e-040     -39.858
Mno_O3H3Cl       3.385e-043       0.000  3.385e-043     -42.470

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.210e-007  3.210e-007
Ba               5.440e-007  5.440e-007
C                1.740e-002  1.740e-002
Ca               3.387e-003  3.387e-003
Cl               9.873e-005  9.873e-005
Fe               1.469e-004  1.469e-004
K                1.893e-005  1.893e-005
Mg               8.460e-005  8.460e-005
Mn               6.018e-005  6.018e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.698      Charge balance
                                       pe  =  -3.692      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.077e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  7.874e-003



                       Total CO2 (mol/kg)  =  1.074e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.777e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.55
                               Iterations  =  34
                                  Total H  = 1.110410e+002
                                  Total O  = 5.553242e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.201e-007  2.005e-007    -6.657    -6.698    -0.040
   OH-                   5.551e-008  4.990e-008    -7.256    -7.302    -0.046
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.200e-007  2.877e-007    -6.495    -6.541    -0.046
   H3AsO3                9.617e-010  9.641e-010    -9.017    -9.016     0.001
   H2AsO3-               3.786e-012  3.404e-012   -11.422   -11.468    -0.046
   As3S4(HS)2-           1.690e-015  1.519e-015   -14.772   -14.818    -0.046
   H4AsO3+               1.065e-016  9.579e-017   -15.972   -16.019    -0.046
   HAsO3-2               5.185e-020  3.387e-020   -19.285   -19.470    -0.185
   AsO3-3                8.787e-029  3.370e-029   -28.056   -28.472    -0.416
As(5)           1.815e-018
   H2AsO4-               1.230e-018  1.106e-018   -17.910   -17.956    -0.046
   HAsO4-2               5.843e-019  3.816e-019   -18.233   -18.418    -0.185
   H3AsO4                4.415e-023  4.426e-023   -22.355   -22.354     0.001
   AsO4-3                1.111e-023  4.260e-024   -22.954   -23.371    -0.416
Ba              5.440e-007
   Ba+2                  5.194e-007  3.393e-007    -6.284    -6.469    -0.185
   BaHCO3+               2.432e-008  2.186e-008    -7.614    -7.660    -0.046
   BaCO3                 2.749e-010  2.756e-010    -9.561    -9.560     0.001
   BaSO4                 6.911e-012  6.929e-012   -11.160   -11.159     0.001
   BaOH+                 6.374e-014  5.730e-014   -13.196   -13.242    -0.046
C(-4)           6.656e-003
   CH4                   6.656e-003  6.672e-003    -2.177    -2.176     0.001
C(4)            1.074e-002
   HCO3-                 7.451e-003  6.723e-003    -2.128    -2.172    -0.045
   CO2                   3.025e-003  3.032e-003    -2.519    -2.518     0.001
   CaHCO3+               2.010e-004  1.807e-004    -3.697    -3.743    -0.046
   FeHCO3+               3.108e-005  2.794e-005    -4.508    -4.554    -0.046
   MnHCO3+               1.727e-005  1.553e-005    -4.763    -4.809    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.660e-006  4.190e-006    -5.332    -5.378    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.372e-006  1.572e-006    -5.625    -5.803    -0.179
   FeCO3                 1.564e-006  1.567e-006    -5.806    -5.805     0.001
   NaHCO3                7.362e-007  7.381e-007    -6.133    -6.132     0.001
   MgCO3                 7.971e-008  7.991e-008    -7.098    -7.097     0.001
   BaHCO3+               2.432e-008  2.186e-008    -7.614    -7.660    -0.046
   NaCO3-                6.358e-009  5.716e-009    -8.197    -8.243    -0.046
   BaCO3                 2.749e-010  2.756e-010    -9.561    -9.560     0.001
Ca              3.387e-003
   Ca+2                  3.181e-003  2.107e-003    -2.497    -2.676    -0.179
   CaHCO3+               2.010e-004  1.807e-004    -3.697    -3.743    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.709e-008  1.713e-008    -7.767    -7.766     0.001
   CaOH+                 1.939e-009  1.743e-009    -8.712    -8.759    -0.046
   CaHSO4+               2.238e-014  2.012e-014   -13.650   -13.696    -0.046
Cl              9.873e-005
   Cl-                   9.872e-005  8.858e-005    -4.006    -4.053    -0.047
   MnCl+                 1.040e-008  9.349e-009    -7.983    -8.029    -0.046
   FeCl+                 5.652e-009  5.081e-009    -8.248    -8.294    -0.046
   MnCl2                 3.606e-013  3.615e-013   -12.443   -12.442     0.001
   MnCl3-                9.810e-018  8.819e-018   -17.008   -17.055    -0.046
   FeCl+2                3.305e-024  2.159e-024   -23.481   -23.666    -0.185



   FeCl2+                9.501e-028  8.541e-028   -27.022   -27.068    -0.046
   FeCl3                 7.547e-033  7.565e-033   -32.122   -32.121     0.001
Fe(2)           1.469e-004
   Fe+2                  6.363e-005  4.156e-005    -4.196    -4.381    -0.185
   Fe(HS)2               5.034e-005  5.046e-005    -4.298    -4.297     0.001
   FeHCO3+               3.108e-005  2.794e-005    -4.508    -4.554    -0.046
   FeCO3                 1.564e-006  1.567e-006    -5.806    -5.805     0.001
   Fe(HS)3-              2.256e-007  2.028e-007    -6.647    -6.693    -0.046
   FeOH+                 7.287e-008  6.551e-008    -7.137    -7.184    -0.046
   FeCl+                 5.652e-009  5.081e-009    -8.248    -8.294    -0.046
   FeSO4                 3.004e-010  3.012e-010    -9.522    -9.521     0.001
   Fe(OH)2               2.773e-012  2.780e-012   -11.557   -11.556     0.001
   Fe(OH)3-              5.727e-016  5.148e-016   -15.242   -15.288    -0.046
   FeHSO4+               4.416e-016  3.970e-016   -15.355   -15.401    -0.046
Fe(3)           7.533e-014
   Fe(OH)2+              4.769e-014  4.287e-014   -13.322   -13.368    -0.046
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.392e-016  1.252e-016   -15.856   -15.902    -0.046
   FeOH+2                3.977e-017  2.597e-017   -16.400   -16.585    -0.185
   Fe+3                  2.104e-021  8.070e-022   -20.677   -21.093    -0.416
   FeCl+2                3.305e-024  2.159e-024   -23.481   -23.666    -0.185
   FeSO4+                4.011e-025  3.606e-025   -24.397   -24.443    -0.046
   FeCl2+                9.501e-028  8.541e-028   -27.022   -27.068    -0.046
   Fe(SO4)2-             3.576e-031  3.214e-031   -30.447   -30.493    -0.046
   FeHSO4+2              2.964e-031  1.936e-031   -30.528   -30.713    -0.185
   Fe2(OH)2+4            9.977e-032  1.816e-032   -31.001   -31.741    -0.740
   FeCl3                 7.547e-033  7.565e-033   -32.122   -32.121     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.633   -42.789    -1.156
H(0)            1.374e-009
   H2                    6.869e-010  6.886e-010    -9.163    -9.162     0.001
K               1.893e-005
   K+                    1.893e-005  1.698e-005    -4.723    -4.770    -0.047
   KSO4-                 5.409e-012  4.863e-012   -11.267   -11.313    -0.046
Mg              8.460e-005
   Mg+2                  7.986e-005  5.326e-005    -4.098    -4.274    -0.176
   MgHCO3+               4.660e-006  4.190e-006    -5.332    -5.378    -0.046
   MgCO3                 7.971e-008  7.991e-008    -7.098    -7.097     0.001
   MgOH+                 1.072e-009  9.639e-010    -8.970    -9.016    -0.046
   MgSO4                 5.075e-010  5.088e-010    -9.295    -9.293     0.001
Mn(2)           6.018e-005
   Mn+2                  3.967e-005  2.591e-005    -4.402    -4.587    -0.185
   MnHCO3+               1.727e-005  1.553e-005    -4.763    -4.809    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.040e-008  9.349e-009    -7.983    -8.029    -0.046
   MnOH+                 3.693e-009  3.320e-009    -8.433    -8.479    -0.046
   MnSO4                 1.873e-010  1.877e-010    -9.727    -9.726     0.001
   MnCl2                 3.606e-013  3.615e-013   -12.443   -12.442     0.001
   MnCl3-                9.810e-018  8.819e-018   -17.008   -17.055    -0.046
   Mn(OH)3-              5.658e-020  5.087e-020   -19.247   -19.294    -0.046
Mn(3)           4.245e-034
   Mn+3                  4.245e-034  1.628e-034   -33.372   -33.788    -0.416
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.027   -84.212    -0.185
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.241   -97.288    -0.046
Na              2.176e-004
   Na+                   2.169e-004  1.952e-004    -3.664    -3.709    -0.046
   NaHCO3                7.362e-007  7.381e-007    -6.133    -6.132     0.001
   NaCO3-                6.358e-009  5.716e-009    -8.197    -8.243    -0.046
   NaSO4-                4.435e-011  3.987e-011   -10.353   -10.399    -0.046
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.057   -74.056     0.001
S(-2)           2.083e-004
   H2S                   6.456e-005  6.472e-005    -4.190    -4.189     0.001
   Fe(HS)2               5.034e-005  5.046e-005    -4.298    -4.297     0.001
   HS-                   4.106e-005  3.691e-005    -4.387    -4.433    -0.046
   AsS(OH)(HS)-          3.200e-007  2.877e-007    -6.495    -6.541    -0.046



   Fe(HS)3-              2.256e-007  2.028e-007    -6.647    -6.693    -0.046
   S5-2                  6.608e-008  4.677e-008    -7.180    -7.330    -0.150
   S4-2                  3.924e-008  2.729e-008    -7.406    -7.564    -0.158
   S6-2                  3.366e-008  2.421e-008    -7.473    -7.616    -0.143
   S-2                   3.404e-011  2.223e-011   -10.468   -10.653    -0.185
   S3-2                  1.410e-011  9.616e-012   -10.851   -11.017    -0.166
   S2-2                  8.130e-013  5.457e-013   -12.090   -12.263    -0.173
   As3S4(HS)2-           1.690e-015  1.519e-015   -14.772   -14.818    -0.046
S(6)            7.997e-008
   SO4-2                 6.183e-008  4.075e-008    -7.209    -7.390    -0.181
   CaSO4                 1.709e-008  1.713e-008    -7.767    -7.766     0.001
   MgSO4                 5.075e-010  5.088e-010    -9.295    -9.293     0.001
   FeSO4                 3.004e-010  3.012e-010    -9.522    -9.521     0.001
   MnSO4                 1.873e-010  1.877e-010    -9.727    -9.726     0.001
   NaSO4-                4.435e-011  3.987e-011   -10.353   -10.399    -0.046
   BaSO4                 6.911e-012  6.929e-012   -11.160   -11.159     0.001
   KSO4-                 5.409e-012  4.863e-012   -11.267   -11.313    -0.046
   HSO4-                 8.837e-013  7.945e-013   -12.054   -12.100    -0.046
   CaHSO4+               2.238e-014  2.012e-014   -13.650   -13.696    -0.046
   FeHSO4+               4.416e-016  3.970e-016   -15.355   -15.401    -0.046
   FeSO4+                4.011e-025  3.606e-025   -24.397   -24.443    -0.046
   Fe(SO4)2-             3.576e-031  3.214e-031   -30.447   -30.493    -0.046
   FeHSO4+2              2.964e-031  1.936e-031   -30.528   -30.713    -0.185

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.65  -18.03   -1.38  As2O3
Artinite        -10.56   -0.96    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.94  -44.71    8.23  As2O5
As2S3(am)        -6.52  -51.42  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -16.04  -66.15  -50.11  Ba3(AsO4)2
Barite           -3.89  -13.86   -9.97  BaSO4
Birnessite      -28.78   14.82   43.60  MnO2
Bixbyite        -26.78  -27.39   -0.61  Mn2O3
Brucite          -7.72    9.12   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.87  -54.77  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.68   -2.18   -2.86  CH4
Claudetite      -16.69  -18.03   -1.34  As2O3
CO2(g)           -1.05   -2.52   -1.47  CO2
Dolomite         -1.47  -18.56  -17.09  CaMg(CO3)2
Dolomite(d)      -2.02  -18.56  -16.54  CaMg(CO3)2
Epsomite         -9.52  -11.66   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.19   -4.23   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.53  -37.51  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.19   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.59   32.44   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.74  -38.71  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.43  -31.19   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.17  -43.00   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.43  -42.64   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.30  -41.58   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.18  -44.57   -5.39  (H3O)Fe3(SO4)2(OH)6



Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.05  -10.08   -8.03  MgCO3
Magnetite         3.28    7.01    3.74  Fe3O4
Manganite       -13.53   11.81   25.34  MnOOH
Melanterite      -9.56  -11.77   -2.21  FeSO4:7H2O
Mirabilite      -13.70  -14.81   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.04  -89.75   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.79  -60.50  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.40  -12.69    2.71  MnCl2:4H2O
MnS(Green)       -6.12   -2.32    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.33   -5.88   -0.55  NaHCO3
Natron          -11.91  -13.22   -1.31  Na2CO3:10H2O
Nesquehonite     -4.46  -10.08   -5.62  MgCO3:3H2O
Nsutite         -27.74   14.82   42.56  MnO2
O2(g)           -71.16  -74.06   -2.89  O2
Orpiment         -5.12  -51.42  -46.30  As2S3
Portlandite     -12.08   10.72   22.80  Ca(OH)2
Pyrite           11.24   -7.23  -18.48  FeS2
Pyrochroite      -6.39    8.81   15.20  Mn(OH)2
Pyrolusite      -26.56   14.82   41.38  MnO2
Realgar          -3.21  -23.15  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.22  -44.46  -20.25  FeAsO4:2H2O
Siderite          0.71  -10.18  -10.89  FeCO3
Siderite(d)(3)    0.27  -10.18  -10.45  FeCO3
Sulfur           -3.01  -18.04  -15.03  S
Thenardite      -14.63  -14.81   -0.18  Na2SO4
Thermonatrite   -13.35  -13.22    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.71  -12.27   -8.56  BaCO3

Reaction step 71.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.420e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.79   14.81   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.674e-002 -3.264e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.044e-002 -1.584e-004
Manganite          -13.53   11.81   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.048e-004  4.048e-004
Siderite(d)(3)       0.27  -10.18  -10.45   0.000e+000           0  0.000e+000



Witherite           -3.71  -12.28   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.774e-004  Surface charge, eq

Hfo_s         
 5.221e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.722e-006       0.713  3.722e-006      -5.429
Hfo_sOMn+        9.603e-007       0.184  9.603e-007      -6.018
Hfo_sOFe+        4.431e-007       0.085  4.432e-007      -6.353
Hfo_sOH2+        7.458e-008       0.014  7.458e-008      -7.127
Hfo_sOH          1.881e-008       0.004  1.881e-008      -7.726
Hfo_sOHBa+2      1.837e-009       0.000  1.837e-009      -8.736
Hfo_sO-          1.087e-010       0.000  1.087e-010      -9.964

Hfo           
 1.774e-004  Surface charge, eq

Hfo_w         
 2.088e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.575e-004       0.754  1.576e-004      -3.803
Hfo_wOH          3.974e-005       0.190  3.974e-005      -4.401
Hfo_wOFe+        8.737e-006       0.042  8.737e-006      -5.059
Hfo_wOMn+        1.611e-006       0.008  1.612e-006      -5.793
Hfo_wOCa+        5.853e-007       0.003  5.853e-007      -6.233
Hfo_wOMg+        2.610e-007       0.001  2.610e-007      -6.583
Hfo_wO-          2.296e-007       0.001  2.296e-007      -6.639
Hfo_wOFeOH       1.156e-007       0.001  1.156e-007      -6.937
Hfo_wH2AsO3      9.942e-009       0.000  9.943e-009      -8.002
Hfo_wSO4-        1.947e-011       0.000  1.947e-011     -10.711
Hfo_wOHSO4-2     9.795e-012       0.000  9.796e-012     -11.009
Hfo_wOBa+        4.176e-012       0.000  4.176e-012     -11.379
Hfo_wOHAsO4-3    6.241e-018       0.000  6.242e-018     -17.205
Hfo_wHAsO4-      2.197e-018       0.000  2.197e-018     -17.658
Hfo_wH2AsO4      2.819e-019       0.000  2.819e-019     -18.550

Mno           
-1.697e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         3.065e-031       0.000  3.065e-031     -30.514
Mno_O3Ca         1.902e-032       0.000  1.902e-032     -31.721
Mno_O3-2         1.243e-032       0.000  1.244e-032     -31.905
Mno_O3HMn+       8.561e-033       0.000  8.561e-033     -32.067
Mno_O3H-         8.705e-034       0.000  8.706e-034     -33.060
Mno_O3HCa+       4.634e-034       0.000  4.635e-034     -33.334
Mno_O3Na-        2.572e-034       0.000  2.572e-034     -33.590
Mno_O3Mg         1.814e-034       0.000  1.814e-034     -33.741
Mno_O3Ba         6.386e-035       0.000  6.387e-035     -34.195
Mno_O3HMg+       2.993e-036       0.000  2.993e-036     -35.524
Mno_O3HBa+       2.783e-036       0.000  2.783e-036     -35.555
Mno_O3HNa        1.680e-036       0.000  1.680e-036     -35.775
Mno_O3H2         4.576e-038       0.000  4.577e-038     -37.339
Mno_O3H3+        6.438e-043       0.000  6.438e-043     -42.191
Mno_O3H3Cl       1.570e-045       0.000  1.570e-045     -44.804

-----------------------------Solution composition------------------------------



Elements           Molality       Moles

As               3.210e-007  3.210e-007
Ba               5.440e-007  5.440e-007
C                1.763e-002  1.763e-002
Ca               3.415e-003  3.415e-003
Cl               9.873e-005  9.873e-005
Fe               1.501e-004  1.501e-004
K                1.893e-005  1.893e-005
Mg               8.461e-005  8.460e-005
Mn               6.074e-005  6.074e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.692      Charge balance
                                       pe  =  -3.685      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.086e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  7.937e-003
                       Total CO2 (mol/kg)  =  1.087e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.781e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.53
                               Iterations  =  43
                                  Total H  = 1.110414e+002
                                  Total O  = 5.553272e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.233e-007  2.033e-007    -6.651    -6.692    -0.041
   OH-                   5.477e-008  4.922e-008    -7.261    -7.308    -0.046
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.200e-007  2.876e-007    -6.495    -6.541    -0.046
   H3AsO3                9.706e-010  9.731e-010    -9.013    -9.012     0.001
   H2AsO3-               3.770e-012  3.388e-012   -11.424   -11.470    -0.046
   As3S4(HS)2-           1.737e-015  1.561e-015   -14.760   -14.807    -0.046
   H4AsO3+               1.091e-016  9.803e-017   -15.962   -16.009    -0.046
   HAsO3-2               5.097e-020  3.324e-020   -19.293   -19.478    -0.186
   AsO3-3                8.534e-029  3.262e-029   -28.069   -28.486    -0.418
As(5)           1.803e-018
   H2AsO4-               1.227e-018  1.103e-018   -17.911   -17.958    -0.046
   HAsO4-2               5.753e-019  3.752e-019   -18.240   -18.426    -0.186
   H3AsO4                4.463e-023  4.474e-023   -22.350   -22.349     0.001
   AsO4-3                1.081e-023  4.131e-024   -22.966   -23.384    -0.418
Ba              5.440e-007
   Ba+2                  5.193e-007  3.387e-007    -6.285    -6.470    -0.186
   BaHCO3+               2.447e-008  2.199e-008    -7.611    -7.658    -0.046
   BaCO3                 2.727e-010  2.733e-010    -9.564    -9.563     0.001
   BaSO4                 6.769e-012  6.786e-012   -11.169   -11.168     0.001
   BaOH+                 6.278e-014  5.642e-014   -13.202   -13.249    -0.046
C(-4)           6.756e-003
   CH4                   6.756e-003  6.772e-003    -2.170    -2.169     0.001
C(4)            1.087e-002
   HCO3-                 7.510e-003  6.774e-003    -2.124    -2.169    -0.045
   CO2                   3.090e-003  3.098e-003    -2.510    -2.509     0.001
   CaHCO3+               2.038e-004  1.832e-004    -3.691    -3.737    -0.046
   FeHCO3+               3.218e-005  2.892e-005    -4.492    -4.539    -0.046
   MnHCO3+               1.752e-005  1.574e-005    -4.757    -4.803    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.690e-006  4.215e-006    -5.329    -5.375    -0.046



   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.360e-006  1.562e-006    -5.627    -5.806    -0.179
   FeCO3                 1.596e-006  1.600e-006    -5.797    -5.796     0.001
   NaHCO3                7.415e-007  7.433e-007    -6.130    -6.129     0.001
   MgCO3                 7.908e-008  7.927e-008    -7.102    -7.101     0.001
   BaHCO3+               2.447e-008  2.199e-008    -7.611    -7.658    -0.046
   NaCO3-                6.317e-009  5.677e-009    -8.199    -8.246    -0.046
   BaCO3                 2.727e-010  2.733e-010    -9.564    -9.563     0.001
Ca              3.415e-003
   Ca+2                  3.205e-003  2.120e-003    -2.494    -2.674    -0.179
   CaHCO3+               2.038e-004  1.832e-004    -3.691    -3.737    -0.046
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.687e-008  1.691e-008    -7.773    -7.772     0.001
   CaOH+                 1.925e-009  1.730e-009    -8.716    -8.762    -0.046
   CaHSO4+               2.242e-014  2.015e-014   -13.649   -13.696    -0.046
Cl              9.873e-005
   Cl-                   9.872e-005  8.854e-005    -4.006    -4.053    -0.047
   MnCl+                 1.047e-008  9.406e-009    -7.980    -8.027    -0.046
   FeCl+                 5.807e-009  5.218e-009    -8.236    -8.282    -0.046
   MnCl2                 3.626e-013  3.635e-013   -12.441   -12.439     0.001
   MnCl3-                9.865e-018  8.865e-018   -17.006   -17.052    -0.046
   FeCl+2                3.449e-024  2.250e-024   -23.462   -23.648    -0.186
   FeCl2+                9.901e-028  8.898e-028   -27.004   -27.051    -0.046
   FeCl3                 7.859e-033  7.878e-033   -32.105   -32.104     0.001
Fe(2)           1.501e-004
   Fe+2                  6.546e-005  4.269e-005    -4.184    -4.370    -0.186
   Fe(HS)2               5.051e-005  5.064e-005    -4.297    -4.295     0.001
   FeHCO3+               3.218e-005  2.892e-005    -4.492    -4.539    -0.046
   FeCO3                 1.596e-006  1.600e-006    -5.797    -5.796     0.001
   Fe(HS)3-              2.239e-007  2.012e-007    -6.650    -6.696    -0.046
   FeOH+                 7.386e-008  6.638e-008    -7.132    -7.178    -0.046
   FeCl+                 5.807e-009  5.218e-009    -8.236    -8.282    -0.046
   FeSO4                 3.028e-010  3.035e-010    -9.519    -9.518     0.001
   Fe(OH)2               2.770e-012  2.777e-012   -11.557   -11.556     0.001
   Fe(OH)3-              5.645e-016  5.073e-016   -15.248   -15.295    -0.046
   FeHSO4+               4.514e-016  4.057e-016   -15.345   -15.392    -0.046
Fe(3)           7.602e-014
   Fe(OH)2+              4.837e-014  4.347e-014   -13.315   -13.362    -0.046
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.374e-016  1.234e-016   -15.862   -15.909    -0.046
   FeOH+2                4.095e-017  2.670e-017   -16.388   -16.573    -0.186
   Fe+3                  2.201e-021  8.413e-022   -20.657   -21.075    -0.418
   FeCl+2                3.449e-024  2.250e-024   -23.462   -23.648    -0.186
   FeSO4+                4.104e-025  3.688e-025   -24.387   -24.433    -0.046
   FeCl2+                9.901e-028  8.898e-028   -27.004   -27.051    -0.046
   Fe(SO4)2-             3.589e-031  3.226e-031   -30.445   -30.491    -0.046
   FeHSO4+2              3.079e-031  2.008e-031   -30.512   -30.697    -0.186
   Fe2(OH)2+4            1.061e-031  1.919e-032   -30.974   -31.717    -0.743
   FeCl3                 7.859e-033  7.878e-033   -32.105   -32.104     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.598   -42.759    -1.160
H(0)            1.372e-009
   H2                    6.858e-010  6.875e-010    -9.164    -9.163     0.001
K               1.893e-005
   K+                    1.893e-005  1.698e-005    -4.723    -4.770    -0.047
   KSO4-                 5.307e-012  4.769e-012   -11.275   -11.322    -0.046
Mg              8.461e-005
   Mg+2                  7.984e-005  5.317e-005    -4.098    -4.274    -0.177
   MgHCO3+               4.690e-006  4.215e-006    -5.329    -5.375    -0.046
   MgCO3                 7.908e-008  7.927e-008    -7.102    -7.101     0.001
   MgOH+                 1.056e-009  9.491e-010    -8.976    -9.023    -0.046
   MgSO4                 4.971e-010  4.983e-010    -9.304    -9.302     0.001
Mn(2)           6.074e-005
   Mn+2                  3.998e-005  2.608e-005    -4.398    -4.584    -0.186
   MnHCO3+               1.752e-005  1.574e-005    -4.757    -4.803    -0.046
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.047e-008  9.406e-009    -7.980    -8.027    -0.046
   MnOH+                 3.667e-009  3.295e-009    -8.436    -8.482    -0.046



   MnSO4                 1.849e-010  1.854e-010    -9.733    -9.732     0.001
   MnCl2                 3.626e-013  3.635e-013   -12.441   -12.439     0.001
   MnCl3-                9.865e-018  8.865e-018   -17.006   -17.052    -0.046
   Mn(OH)3-              5.464e-020  4.910e-020   -19.262   -19.309    -0.046
Mn(3)           4.350e-034
   Mn+3                  4.350e-034  1.663e-034   -33.362   -33.779    -0.418
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.046   -84.232    -0.186
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.255   -97.301    -0.046
Na              2.176e-004
   Na+                   2.169e-004  1.951e-004    -3.664    -3.710    -0.046
   NaHCO3                7.415e-007  7.433e-007    -6.130    -6.129     0.001
   NaCO3-                6.317e-009  5.677e-009    -8.199    -8.246    -0.046
   NaSO4-                4.351e-011  3.910e-011   -10.361   -10.408    -0.046
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.056   -74.055     0.001
S(-2)           2.083e-004
   H2S                   6.469e-005  6.486e-005    -4.189    -4.188     0.001
   Fe(HS)2               5.051e-005  5.064e-005    -4.297    -4.295     0.001
   HS-                   4.059e-005  3.648e-005    -4.392    -4.438    -0.046
   AsS(OH)(HS)-          3.200e-007  2.876e-007    -6.495    -6.541    -0.046
   Fe(HS)3-              2.239e-007  2.012e-007    -6.650    -6.696    -0.046
   S5-2                  6.447e-008  4.559e-008    -7.191    -7.341    -0.151
   S4-2                  3.829e-008  2.660e-008    -7.417    -7.575    -0.158
   S6-2                  3.284e-008  2.360e-008    -7.484    -7.627    -0.144
   S-2                   3.323e-011  2.167e-011   -10.479   -10.664    -0.186
   S3-2                  1.376e-011  9.372e-012   -10.861   -11.028    -0.167
   S2-2                  7.935e-013  5.319e-013   -12.100   -12.274    -0.174
   As3S4(HS)2-           1.737e-015  1.561e-015   -14.760   -14.807    -0.046
S(6)            7.866e-008
   SO4-2                 6.075e-008  3.998e-008    -7.216    -7.398    -0.182
   CaSO4                 1.687e-008  1.691e-008    -7.773    -7.772     0.001
   MgSO4                 4.971e-010  4.983e-010    -9.304    -9.302     0.001
   FeSO4                 3.028e-010  3.035e-010    -9.519    -9.518     0.001
   MnSO4                 1.849e-010  1.854e-010    -9.733    -9.732     0.001
   NaSO4-                4.351e-011  3.910e-011   -10.361   -10.408    -0.046
   BaSO4                 6.769e-012  6.786e-012   -11.169   -11.168     0.001
   KSO4-                 5.307e-012  4.769e-012   -11.275   -11.322    -0.046
   HSO4-                 8.795e-013  7.903e-013   -12.056   -12.102    -0.046
   CaHSO4+               2.242e-014  2.015e-014   -13.649   -13.696    -0.046
   FeHSO4+               4.514e-016  4.057e-016   -15.345   -15.392    -0.046
   FeSO4+                4.104e-025  3.688e-025   -24.387   -24.433    -0.046
   Fe(SO4)2-             3.589e-031  3.226e-031   -30.445   -30.491    -0.046
   FeHSO4+2              3.079e-031  2.008e-031   -30.512   -30.697    -0.186

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.71  -10.07   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.64  -18.02   -1.38  As2O3
Artinite        -10.57   -0.97    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.93  -44.70    8.23  As2O5
As2S3(am)        -6.51  -51.41  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -16.07  -66.18  -50.11  Ba3(AsO4)2
Barite           -3.90  -13.87   -9.97  BaSO4
Birnessite      -28.79   14.81   43.60  MnO2
Bixbyite        -26.80  -27.41   -0.61  Mn2O3
Brucite          -7.73    9.11   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.88  -54.79  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.69   -2.17   -2.86  CH4
Claudetite      -16.68  -18.02   -1.34  As2O3
CO2(g)           -1.04   -2.51   -1.47  CO2



Dolomite         -1.47  -18.56  -17.09  CaMg(CO3)2
Dolomite(d)      -2.02  -18.56  -16.54  CaMg(CO3)2
Epsomite         -9.53  -11.67   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.18   -4.22   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.53  -37.50  -45.03  Fe3S4
Gypsum           -5.49  -10.07   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.19   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.62   32.41   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.75  -38.72  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.45  -31.21   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.16  -42.99   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.43  -42.64   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.30  -41.58   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.17  -44.56   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.05  -10.08   -8.03  MgCO3
Magnetite         3.28    7.01    3.74  Fe3O4
Manganite       -13.53   11.81   25.34  MnOOH
Melanterite      -9.56  -11.77   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.82   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.04  -89.75   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.81  -60.52  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.40  -12.69    2.71  MnCl2:4H2O
MnS(Green)       -6.13   -2.33    3.80  MnS
MnSO4           -14.65  -11.98    2.67  MnSO4
Nahcolite        -5.33   -5.88   -0.55  NaHCO3
Natron          -11.92  -13.23   -1.31  Na2CO3:10H2O
Nesquehonite     -4.46  -10.08   -5.62  MgCO3:3H2O
Nsutite         -27.75   14.81   42.56  MnO2
O2(g)           -71.16  -74.05   -2.89  O2
Orpiment         -5.11  -51.41  -46.30  As2S3
Portlandite     -12.09   10.71   22.80  Ca(OH)2
Pyrite           11.25   -7.23  -18.48  FeS2
Pyrochroite      -6.40    8.80   15.20  Mn(OH)2
Pyrolusite      -26.57   14.81   41.38  MnO2
Realgar          -3.20  -23.15  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.21  -44.46  -20.25  FeAsO4:2H2O
Siderite          0.71  -10.18  -10.89  FeCO3
Siderite(d)(3)    0.27  -10.18  -10.45  FeCO3
Sulfur           -3.01  -18.03  -15.03  S
Thenardite      -14.64  -14.82   -0.18  Na2SO4
Thermonatrite   -13.35  -13.23    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.71  -12.28   -8.56  BaCO3

Reaction step 72.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.440e-002 moles of the following reaction have been added:



                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.80   14.80   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.671e-002 -3.292e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.044e-002 -1.616e-004
Manganite          -13.54   11.80   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.043e-004  4.043e-004
Siderite(d)(3)       0.28  -10.17  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.72  -12.28   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.778e-004  Surface charge, eq

Hfo_s         
 5.219e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.728e-006       0.714  3.728e-006      -5.429
Hfo_sOMn+        9.487e-007       0.182  9.488e-007      -6.023
Hfo_sOFe+        4.468e-007       0.086  4.468e-007      -6.350
Hfo_sOH2+        7.525e-008       0.014  7.525e-008      -7.123
Hfo_sOH          1.872e-008       0.004  1.872e-008      -7.728
Hfo_sOHBa+2      1.826e-009       0.000  1.826e-009      -8.739
Hfo_sO-          1.067e-010       0.000  1.067e-010      -9.972

Hfo           
 1.778e-004  Surface charge, eq

Hfo_w         
 2.088e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.580e-004       0.757  1.580e-004      -3.801
Hfo_wOH          3.930e-005       0.188  3.930e-005      -4.406
Hfo_wOFe+        8.753e-006       0.042  8.753e-006      -5.058
Hfo_wOMn+        1.582e-006       0.008  1.582e-006      -5.801
Hfo_wOCa+        5.746e-007       0.003  5.746e-007      -6.241
Hfo_wOMg+        2.543e-007       0.001  2.543e-007      -6.595
Hfo_wO-          2.240e-007       0.001  2.240e-007      -6.650
Hfo_wOFeOH       1.142e-007       0.001  1.143e-007      -6.942
Hfo_wH2AsO3      9.923e-009       0.000  9.924e-009      -8.003
Hfo_wSO4-        1.916e-011       0.000  1.916e-011     -10.718
Hfo_wOHSO4-2     9.507e-012       0.000  9.508e-012     -11.022
Hfo_wOBa+        4.067e-012       0.000  4.068e-012     -11.391
Hfo_wOHAsO4-3    5.989e-018       0.000  5.989e-018     -17.223
Hfo_wHAsO4-      2.167e-018       0.000  2.167e-018     -17.664
Hfo_wH2AsO4      2.818e-019       0.000  2.818e-019     -18.550

Mno           
-3.572e-035  Surface charge, eq

Mno_          



 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.558e-034       0.000  6.559e-034     -33.183
Mno_O3Ca         4.069e-035       0.000  4.070e-035     -34.390
Mno_O3-2         2.644e-035       0.000  2.644e-035     -34.578
Mno_O3HMn+       1.857e-035       0.000  1.857e-035     -34.731
Mno_O3H-         1.876e-036       0.000  1.877e-036     -35.727
Mno_O3HCa+       1.005e-036       0.000  1.005e-036     -35.998
Mno_O3Na-        5.467e-037       0.000  5.468e-037     -36.262
Mno_O3Mg         3.851e-037       0.000  3.851e-037     -36.414
Mno_O3Ba         1.356e-037       0.000  1.356e-037     -36.868
Mno_O3HMg+       6.441e-039       0.000  6.441e-039     -38.191
Mno_O3HBa+       5.989e-039       0.000  5.989e-039     -38.223
Mno_O3HNa        3.620e-039       0.000  3.620e-039     -38.441
Mno_O3H2         1.000e-040       0.000  1.000e-040     -40.000
Mno_O3H3+        1.426e-045       0.000  1.426e-045     -44.846
Mno_O3H3Cl       3.476e-048       0.000  3.477e-048     -47.459

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.210e-007  3.210e-007
Ba               5.440e-007  5.440e-007
C                1.786e-002  1.785e-002
Ca               3.442e-003  3.442e-003
Cl               9.873e-005  9.873e-005
Fe               1.532e-004  1.532e-004
K                1.893e-005  1.893e-005
Mg               8.461e-005  8.461e-005
Mn               6.130e-005  6.129e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.686      Charge balance
                                       pe  =  -3.679      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.094e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.000e-003
                       Total CO2 (mol/kg)  =  1.100e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.784e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.52
                               Iterations  =  62
                                  Total H  = 1.110418e+002
                                  Total O  = 5.553300e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.264e-007  2.061e-007    -6.645    -6.686    -0.041
   OH-                   5.404e-008  4.855e-008    -7.267    -7.314    -0.047
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.210e-007
   AsS(OH)(HS)-          3.201e-007  2.875e-007    -6.495    -6.541    -0.047
   H3AsO3                9.795e-010  9.820e-010    -9.009    -9.008     0.001
   H2AsO3-               3.754e-012  3.373e-012   -11.425   -11.472    -0.047
   As3S4(HS)2-           1.784e-015  1.602e-015   -14.749   -14.795    -0.047
   H4AsO3+               1.116e-016  1.003e-016   -15.952   -15.999    -0.047
   HAsO3-2               5.013e-020  3.265e-020   -19.300   -19.486    -0.186



   AsO3-3                8.294e-029  3.160e-029   -28.081   -28.500    -0.419
As(5)           1.791e-018
   H2AsO4-               1.224e-018  1.100e-018   -17.912   -17.959    -0.047
   HAsO4-2               5.667e-019  3.691e-019   -18.247   -18.433    -0.186
   H3AsO4                4.511e-023  4.522e-023   -22.346   -22.345     0.001
   AsO4-3                1.052e-023  4.008e-024   -22.978   -23.397    -0.419
Ba              5.440e-007
   Ba+2                  5.191e-007  3.381e-007    -6.285    -6.471    -0.186
   BaHCO3+               2.462e-008  2.212e-008    -7.609    -7.655    -0.047
   BaCO3                 2.705e-010  2.712e-010    -9.568    -9.567     0.001
   BaSO4                 6.631e-012  6.648e-012   -11.178   -11.177     0.001
   BaOH+                 6.185e-014  5.556e-014   -13.209   -13.255    -0.047
C(-4)           6.855e-003
   CH4                   6.855e-003  6.872e-003    -2.164    -2.163     0.001
C(4)            1.100e-002
   HCO3-                 7.568e-003  6.824e-003    -2.121    -2.166    -0.045
   CO2                   3.156e-003  3.164e-003    -2.501    -2.500     0.001
   CaHCO3+               2.067e-004  1.857e-004    -3.685    -3.731    -0.047
   FeHCO3+               3.330e-005  2.992e-005    -4.478    -4.524    -0.047
   MnHCO3+               1.776e-005  1.596e-005    -4.750    -4.797    -0.047
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.719e-006  4.239e-006    -5.326    -5.373    -0.047
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.349e-006  1.553e-006    -5.629    -5.809    -0.180
   FeCO3                 1.629e-006  1.633e-006    -5.788    -5.787     0.001
   NaHCO3                7.467e-007  7.486e-007    -6.127    -6.126     0.001
   MgCO3                 7.846e-008  7.866e-008    -7.105    -7.104     0.001
   BaHCO3+               2.462e-008  2.212e-008    -7.609    -7.655    -0.047
   NaCO3-                6.278e-009  5.640e-009    -8.202    -8.249    -0.047
   BaCO3                 2.705e-010  2.712e-010    -9.568    -9.567     0.001
Ca              3.442e-003
   Ca+2                  3.230e-003  2.134e-003    -2.491    -2.671    -0.180
   CaHCO3+               2.067e-004  1.857e-004    -3.685    -3.731    -0.047
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.666e-008  1.670e-008    -7.778    -7.777     0.001
   CaOH+                 1.911e-009  1.717e-009    -8.719    -8.765    -0.047
   CaHSO4+               2.245e-014  2.017e-014   -13.649   -13.695    -0.047
Cl              9.873e-005
   Cl-                   9.872e-005  8.851e-005    -4.006    -4.053    -0.047
   MnCl+                 1.053e-008  9.461e-009    -7.978    -8.024    -0.047
   FeCl+                 5.963e-009  5.356e-009    -8.225    -8.271    -0.047
   MnCl2                 3.646e-013  3.655e-013   -12.438   -12.437     0.001
   MnCl3-                9.919e-018  8.911e-018   -17.004   -17.050    -0.047
   FeCl+2                3.597e-024  2.343e-024   -23.444   -23.630    -0.186
   FeCl2+                1.031e-027  9.262e-028   -26.987   -27.033    -0.047
   FeCl3                 8.178e-033  8.198e-033   -32.087   -32.086     0.001
Fe(2)           1.532e-004
   Fe+2                  6.732e-005  4.384e-005    -4.172    -4.358    -0.186
   Fe(HS)2               5.069e-005  5.081e-005    -4.295    -4.294     0.001
   FeHCO3+               3.330e-005  2.992e-005    -4.478    -4.524    -0.047
   FeCO3                 1.629e-006  1.633e-006    -5.788    -5.787     0.001
   Fe(HS)3-              2.221e-007  1.995e-007    -6.653    -6.700    -0.047
   FeOH+                 7.484e-008  6.723e-008    -7.126    -7.172    -0.047
   FeCl+                 5.963e-009  5.356e-009    -8.225    -8.271    -0.047
   FeSO4                 3.051e-010  3.059e-010    -9.516    -9.514     0.001
   Fe(OH)2               2.768e-012  2.775e-012   -11.558   -11.557     0.001
   Fe(OH)3-              5.566e-016  5.000e-016   -15.254   -15.301    -0.047
   FeHSO4+               4.613e-016  4.144e-016   -15.336   -15.383    -0.047
Fe(3)           7.670e-014
   Fe(OH)2+              4.906e-014  4.407e-014   -13.309   -13.356    -0.047
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.356e-016  1.218e-016   -15.868   -15.914    -0.047
   FeOH+2                4.214e-017  2.744e-017   -16.375   -16.562    -0.186
   Fe+3                  2.300e-021  8.765e-022   -20.638   -21.057    -0.419
   FeCl+2                3.597e-024  2.343e-024   -23.444   -23.630    -0.186
   FeSO4+                4.197e-025  3.770e-025   -24.377   -24.424    -0.047
   FeCl2+                1.031e-027  9.262e-028   -26.987   -27.033    -0.047



   Fe(SO4)2-             3.602e-031  3.236e-031   -30.443   -30.490    -0.047
   FeHSO4+2              3.196e-031  2.081e-031   -30.495   -30.682    -0.186
   Fe2(OH)2+4            1.127e-031  2.027e-032   -30.948   -31.693    -0.745
   FeCl3                 8.178e-033  8.198e-033   -32.087   -32.086     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.565   -42.729    -1.164
H(0)            1.369e-009
   H2                    6.847e-010  6.864e-010    -9.165    -9.163     0.001
K               1.893e-005
   K+                    1.893e-005  1.697e-005    -4.723    -4.770    -0.047
   KSO4-                 5.208e-012  4.678e-012   -11.283   -11.330    -0.047
Mg              8.461e-005
   Mg+2                  7.981e-005  5.309e-005    -4.098    -4.275    -0.177
   MgHCO3+               4.719e-006  4.239e-006    -5.326    -5.373    -0.047
   MgCO3                 7.846e-008  7.866e-008    -7.105    -7.104     0.001
   MgOH+                 1.041e-009  9.348e-010    -8.983    -9.029    -0.047
   MgSO4                 4.870e-010  4.883e-010    -9.312    -9.311     0.001
Mn(2)           6.130e-005
   Mn+2                  4.029e-005  2.624e-005    -4.395    -4.581    -0.186
   MnHCO3+               1.776e-005  1.596e-005    -4.750    -4.797    -0.047
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.053e-008  9.461e-009    -7.978    -8.024    -0.047
   MnOH+                 3.641e-009  3.271e-009    -8.439    -8.485    -0.047
   MnSO4                 1.826e-010  1.831e-010    -9.739    -9.737     0.001
   MnCl2                 3.646e-013  3.655e-013   -12.438   -12.437     0.001
   MnCl3-                9.919e-018  8.911e-018   -17.004   -17.050    -0.047
   Mn(OH)3-              5.280e-020  4.743e-020   -19.277   -19.324    -0.047
Mn(3)           4.455e-034
   Mn+3                  4.455e-034  1.697e-034   -33.351   -33.770    -0.419
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.065   -84.251    -0.186
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.268   -97.315    -0.047
Na              2.176e-004
   Na+                   2.169e-004  1.951e-004    -3.664    -3.710    -0.046
   NaHCO3                7.467e-007  7.486e-007    -6.127    -6.126     0.001
   NaCO3-                6.278e-009  5.640e-009    -8.202    -8.249    -0.047
   NaSO4-                4.270e-011  3.836e-011   -10.370   -10.416    -0.047
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.055   -74.053     0.001
S(-2)           2.083e-004
   H2S                   6.483e-005  6.499e-005    -4.188    -4.187     0.001
   Fe(HS)2               5.069e-005  5.081e-005    -4.295    -4.294     0.001
   HS-                   4.014e-005  3.606e-005    -4.396    -4.443    -0.047
   AsS(OH)(HS)-          3.201e-007  2.875e-007    -6.495    -6.541    -0.047
   Fe(HS)3-              2.221e-007  1.995e-007    -6.653    -6.700    -0.047
   S5-2                  6.293e-008  4.445e-008    -7.201    -7.352    -0.151
   S4-2                  3.737e-008  2.594e-008    -7.427    -7.586    -0.159
   S6-2                  3.205e-008  2.301e-008    -7.494    -7.638    -0.144
   S-2                   3.245e-011  2.113e-011   -10.489   -10.675    -0.186
   S3-2                  1.343e-011  9.139e-012   -10.872   -11.039    -0.167
   S2-2                  7.747e-013  5.187e-013   -12.111   -12.285    -0.174
   As3S4(HS)2-           1.784e-015  1.602e-015   -14.749   -14.795    -0.047
S(6)            7.739e-008
   SO4-2                 5.970e-008  3.923e-008    -7.224    -7.406    -0.182
   CaSO4                 1.666e-008  1.670e-008    -7.778    -7.777     0.001
   MgSO4                 4.870e-010  4.883e-010    -9.312    -9.311     0.001
   FeSO4                 3.051e-010  3.059e-010    -9.516    -9.514     0.001
   MnSO4                 1.826e-010  1.831e-010    -9.739    -9.737     0.001
   NaSO4-                4.270e-011  3.836e-011   -10.370   -10.416    -0.047
   BaSO4                 6.631e-012  6.648e-012   -11.178   -11.177     0.001
   KSO4-                 5.208e-012  4.678e-012   -11.283   -11.330    -0.047
   HSO4-                 8.752e-013  7.863e-013   -12.058   -12.104    -0.047
   CaHSO4+               2.245e-014  2.017e-014   -13.649   -13.695    -0.047
   FeHSO4+               4.613e-016  4.144e-016   -15.336   -15.383    -0.047
   FeSO4+                4.197e-025  3.770e-025   -24.377   -24.424    -0.047
   Fe(SO4)2-             3.602e-031  3.236e-031   -30.443   -30.490    -0.047
   FeHSO4+2              3.196e-031  2.081e-031   -30.495   -30.682    -0.186



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.08   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.64  -18.02   -1.38  As2O3
Artinite        -10.59   -0.99    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.92  -44.69    8.23  As2O5
As2S3(am)        -6.50  -51.40  -44.90  As2S3
As_native        -5.50  -18.03  -12.53  As
Ba3(AsO4)2      -16.10  -66.21  -50.11  Ba3(AsO4)2
Barite           -3.91  -13.88   -9.97  BaSO4
Birnessite      -28.80   14.80   43.60  MnO2
Bixbyite        -26.81  -27.43   -0.61  Mn2O3
Brucite          -7.74    9.10   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.90  -54.81  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -16.68  -18.02   -1.34  As2O3
CO2(g)           -1.03   -2.50   -1.47  CO2
Dolomite         -1.47  -18.56  -17.09  CaMg(CO3)2
Dolomite(d)      -2.02  -18.56  -16.54  CaMg(CO3)2
Epsomite         -9.54  -11.68   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.18   -4.22   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.12   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.53  -37.50  -45.03  Fe3S4
Gypsum           -5.50  -10.08   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.19   -1.00  H2S
Halite           -9.34   -7.76    1.58  NaCl
Hausmannite     -28.65   32.38   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.76  -38.73  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.48  -31.24   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.16  -42.99   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.43  -42.64   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.30  -41.58   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.17  -44.56   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.12   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.05  -10.08   -8.03  MgCO3
Magnetite         3.28    7.01    3.74  Fe3O4
Manganite       -13.54   11.80   25.34  MnOOH
Melanterite      -9.56  -11.77   -2.21  FeSO4:7H2O
Mirabilite      -13.71  -14.83   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.05  -89.76   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.83  -60.54  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.40  -12.69    2.71  MnCl2:4H2O
MnS(Green)       -6.14   -2.34    3.80  MnS
MnSO4           -14.66  -11.99    2.67  MnSO4
Nahcolite        -5.33   -5.88   -0.55  NaHCO3
Natron          -11.92  -13.23   -1.31  Na2CO3:10H2O
Nesquehonite     -4.46  -10.08   -5.62  MgCO3:3H2O
Nsutite         -27.76   14.80   42.56  MnO2
O2(g)           -71.16  -74.05   -2.89  O2
Orpiment         -5.10  -51.40  -46.30  As2S3
Portlandite     -12.10   10.70   22.80  Ca(OH)2
Pyrite           11.25   -7.23  -18.48  FeS2
Pyrochroite      -6.41    8.79   15.20  Mn(OH)2
Pyrolusite      -26.58   14.80   41.38  MnO2
Realgar          -3.20  -23.14  -19.94  AsS



Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.21  -44.45  -20.25  FeAsO4:2H2O
Siderite          0.72  -10.17  -10.89  FeCO3
Siderite(d)(3)    0.28  -10.17  -10.45  FeCO3
Sulfur           -3.01  -18.03  -15.03  S
Thenardite      -14.65  -14.83   -0.18  Na2SO4
Thermonatrite   -13.35  -13.23    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.72  -12.28   -8.56  BaCO3

Reaction step 73.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.460e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.81   14.80   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.668e-002 -3.319e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.044e-002 -1.648e-004
Manganite          -13.55   11.79   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.038e-004  4.038e-004
Siderite(d)(3)       0.29  -10.16  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.72  -12.28   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.782e-004  Surface charge, eq

Hfo_s         
 5.218e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.733e-006       0.716  3.734e-006      -5.428
Hfo_sOMn+        9.375e-007       0.180  9.375e-007      -6.028
Hfo_sOFe+        4.504e-007       0.086  4.504e-007      -6.346
Hfo_sOH2+        7.591e-008       0.015  7.591e-008      -7.120
Hfo_sOH          1.863e-008       0.004  1.864e-008      -7.730
Hfo_sOHBa+2      1.814e-009       0.000  1.814e-009      -8.741



Hfo_sO-          1.048e-010       0.000  1.048e-010      -9.980

Hfo           
 1.782e-004  Surface charge, eq

Hfo_w         
 2.087e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.584e-004       0.759  1.584e-004      -3.800
Hfo_wOH          3.888e-005       0.186  3.888e-005      -4.410
Hfo_wOFe+        8.768e-006       0.042  8.768e-006      -5.057
Hfo_wOMn+        1.554e-006       0.007  1.554e-006      -5.809
Hfo_wOCa+        5.643e-007       0.003  5.643e-007      -6.248
Hfo_wOMg+        2.478e-007       0.001  2.478e-007      -6.606
Hfo_wO-          2.186e-007       0.001  2.186e-007      -6.660
Hfo_wOFeOH       1.129e-007       0.001  1.129e-007      -6.947
Hfo_wH2AsO3      9.905e-009       0.000  9.906e-009      -8.004
Hfo_wSO4-        1.885e-011       0.000  1.885e-011     -10.725
Hfo_wOHSO4-2     9.231e-012       0.000  9.232e-012     -11.035
Hfo_wOBa+        3.963e-012       0.000  3.963e-012     -11.402
Hfo_wOHAsO4-3    5.751e-018       0.000  5.752e-018     -17.240
Hfo_wHAsO4-      2.137e-018       0.000  2.137e-018     -17.670
Hfo_wH2AsO4      2.817e-019       0.000  2.817e-019     -18.550

Mno           
-4.395e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         8.203e-026       0.000  8.203e-026     -25.086
Mno_O3Ca         5.090e-027       0.000  5.090e-027     -26.293
Mno_O3-2         3.287e-027       0.000  3.287e-027     -26.483
Mno_O3HMn+       2.354e-027       0.000  2.354e-027     -26.628
Mno_O3H-         2.364e-028       0.000  2.364e-028     -27.626
Mno_O3HCa+       1.274e-028       0.000  1.274e-028     -27.895
Mno_O3Na-        6.794e-029       0.000  6.794e-029     -28.168
Mno_O3Mg         4.779e-029       0.000  4.779e-029     -28.321
Mno_O3Ba         1.682e-029       0.000  1.682e-029     -28.774
Mno_O3HMg+       8.102e-031       0.000  8.103e-031     -30.091
Mno_O3HBa+       7.533e-031       0.000  7.533e-031     -30.123
Mno_O3HNa        4.559e-031       0.000  4.560e-031     -30.341
Mno_O3H2         1.277e-032       0.000  1.277e-032     -31.894
Mno_O3H3+        1.845e-037       0.000  1.846e-037     -36.734
Mno_O3H3Cl       4.497e-040       0.000  4.497e-040     -39.347

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.210e-007
Ba               5.441e-007  5.440e-007
C                1.808e-002  1.808e-002
Ca               3.469e-003  3.469e-003
Cl               9.873e-005  9.873e-005
Fe               1.564e-004  1.564e-004
K                1.893e-005  1.893e-005
Mg               8.462e-005  8.462e-005
Mn               6.185e-005  6.184e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.680      Charge balance



                                       pe  =  -3.673      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.103e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.062e-003
                       Total CO2 (mol/kg)  =  1.113e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.788e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.50
                               Iterations  =  44
                                  Total H  = 1.110422e+002
                                  Total O  = 5.553329e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.295e-007  2.089e-007    -6.639    -6.680    -0.041
   OH-                   5.334e-008  4.790e-008    -7.273    -7.320    -0.047
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.201e-007  2.874e-007    -6.495    -6.541    -0.047
   H3AsO3                9.884e-010  9.909e-010    -9.005    -9.004     0.001
   H2AsO3-               3.739e-012  3.358e-012   -11.427   -11.474    -0.047
   As3S4(HS)2-           1.831e-015  1.644e-015   -14.737   -14.784    -0.047
   H4AsO3+               1.142e-016  1.026e-016   -15.942   -15.989    -0.047
   HAsO3-2               4.931e-020  3.207e-020   -19.307   -19.494    -0.187
   AsO3-3                8.065e-029  3.063e-029   -28.093   -28.514    -0.420
As(5)           1.779e-018
   H2AsO4-               1.221e-018  1.096e-018   -17.913   -17.960    -0.047
   HAsO4-2               5.584e-019  3.631e-019   -18.253   -18.440    -0.187
   H3AsO4                4.559e-023  4.570e-023   -22.341   -22.340     0.001
   AsO4-3                1.025e-023  3.891e-024   -22.989   -23.410    -0.420
Ba              5.441e-007
   Ba+2                  5.190e-007  3.375e-007    -6.285    -6.472    -0.187
   BaHCO3+               2.477e-008  2.224e-008    -7.606    -7.653    -0.047
   BaCO3                 2.684e-010  2.691e-010    -9.571    -9.570     0.001
   BaSO4                 6.499e-012  6.515e-012   -11.187   -11.186     0.001
   BaOH+                 6.094e-014  5.473e-014   -13.215   -13.262    -0.047
C(-4)           6.955e-003
   CH4                   6.955e-003  6.972e-003    -2.158    -2.157     0.001
C(4)            1.113e-002
   HCO3-                 7.626e-003  6.874e-003    -2.118    -2.163    -0.045
   CO2                   3.222e-003  3.230e-003    -2.492    -2.491     0.001
   CaHCO3+               2.096e-004  1.882e-004    -3.679    -3.725    -0.047
   FeHCO3+               3.444e-005  3.093e-005    -4.463    -4.510    -0.047
   MnHCO3+               1.801e-005  1.617e-005    -4.744    -4.791    -0.047
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.748e-006  4.264e-006    -5.324    -5.370    -0.047
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.338e-006  1.543e-006    -5.631    -5.812    -0.180
   FeCO3                 1.661e-006  1.666e-006    -5.780    -5.778     0.001
   NaHCO3                7.519e-007  7.538e-007    -6.124    -6.123     0.001
   MgCO3                 7.786e-008  7.805e-008    -7.109    -7.108     0.001
   BaHCO3+               2.477e-008  2.224e-008    -7.606    -7.653    -0.047
   NaCO3-                6.239e-009  5.603e-009    -8.205    -8.252    -0.047
   BaCO3                 2.684e-010  2.691e-010    -9.571    -9.570     0.001
Ca              3.469e-003
   Ca+2                  3.254e-003  2.147e-003    -2.488    -2.668    -0.181
   CaHCO3+               2.096e-004  1.882e-004    -3.679    -3.725    -0.047
   CaCO3                 5.536e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.645e-008  1.650e-008    -7.784    -7.783     0.001
   CaOH+                 1.898e-009  1.705e-009    -8.722    -8.768    -0.047
   CaHSO4+               2.248e-014  2.019e-014   -13.648   -13.695    -0.047
Cl              9.873e-005
   Cl-                   9.872e-005  8.848e-005    -4.006    -4.053    -0.048



   MnCl+                 1.060e-008  9.516e-009    -7.975    -8.022    -0.047
   FeCl+                 6.120e-009  5.496e-009    -8.213    -8.260    -0.047
   MnCl2                 3.666e-013  3.675e-013   -12.436   -12.435     0.001
   MnCl3-                9.973e-018  8.956e-018   -17.001   -17.048    -0.047
   FeCl+2                3.749e-024  2.438e-024   -23.426   -23.613    -0.187
   FeCl2+                1.073e-027  9.635e-028   -26.969   -27.016    -0.047
   FeCl3                 8.503e-033  8.525e-033   -32.070   -32.069     0.001
Fe(2)           1.564e-004
   Fe+2                  6.919e-005  4.500e-005    -4.160    -4.347    -0.187
   Fe(HS)2               5.085e-005  5.098e-005    -4.294    -4.293     0.001
   FeHCO3+               3.444e-005  3.093e-005    -4.463    -4.510    -0.047
   FeCO3                 1.661e-006  1.666e-006    -5.780    -5.778     0.001
   Fe(HS)3-              2.204e-007  1.979e-007    -6.657    -6.703    -0.047
   FeOH+                 7.582e-008  6.809e-008    -7.120    -7.167    -0.047
   FeCl+                 6.120e-009  5.496e-009    -8.213    -8.260    -0.047
   FeSO4                 3.074e-010  3.082e-010    -9.512    -9.511     0.001
   Fe(OH)2               2.766e-012  2.773e-012   -11.558   -11.557     0.001
   Fe(OH)3-              5.490e-016  4.930e-016   -15.260   -15.307    -0.047
   FeHSO4+               4.712e-016  4.232e-016   -15.327   -15.373    -0.047
Fe(3)           7.738e-014
   Fe(OH)2+              4.974e-014  4.466e-014   -13.303   -13.350    -0.047
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.338e-016  1.201e-016   -15.874   -15.920    -0.047
   FeOH+2                4.334e-017  2.819e-017   -16.363   -16.550    -0.187
   Fe+3                  2.402e-021  9.124e-022   -20.619   -21.040    -0.420
   FeCl+2                3.749e-024  2.438e-024   -23.426   -23.613    -0.187
   FeSO4+                4.290e-025  3.853e-025   -24.367   -24.414    -0.047
   FeCl2+                1.073e-027  9.635e-028   -26.969   -27.016    -0.047
   Fe(SO4)2-             3.615e-031  3.246e-031   -30.442   -30.489    -0.047
   FeHSO4+2              3.314e-031  2.155e-031   -30.480   -30.666    -0.187
   Fe2(OH)2+4            1.196e-031  2.139e-032   -30.922   -31.670    -0.747
   FeCl3                 8.503e-033  8.525e-033   -32.070   -32.069     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.532   -42.700    -1.168
H(0)            1.367e-009
   H2                    6.836e-010  6.853e-010    -9.165    -9.164     0.001
K               1.893e-005
   K+                    1.893e-005  1.696e-005    -4.723    -4.770    -0.048
   KSO4-                 5.112e-012  4.590e-012   -11.291   -11.338    -0.047
Mg              8.462e-005
   Mg+2                  7.979e-005  5.301e-005    -4.098    -4.276    -0.178
   MgHCO3+               4.748e-006  4.264e-006    -5.324    -5.370    -0.047
   MgCO3                 7.786e-008  7.805e-008    -7.109    -7.108     0.001
   MgOH+                 1.026e-009  9.209e-010    -8.989    -9.036    -0.047
   MgSO4                 4.773e-010  4.786e-010    -9.321    -9.320     0.001
Mn(2)           6.185e-005
   Mn+2                  4.059e-005  2.640e-005    -4.392    -4.578    -0.187
   MnHCO3+               1.801e-005  1.617e-005    -4.744    -4.791    -0.047
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.060e-008  9.516e-009    -7.975    -8.022    -0.047
   MnOH+                 3.616e-009  3.247e-009    -8.442    -8.489    -0.047
   MnSO4                 1.803e-010  1.808e-010    -9.744    -9.743     0.001
   MnCl2                 3.666e-013  3.675e-013   -12.436   -12.435     0.001
   MnCl3-                9.973e-018  8.956e-018   -17.001   -17.048    -0.047
   Mn(OH)3-              5.105e-020  4.584e-020   -19.292   -19.339    -0.047
Mn(3)           4.561e-034
   Mn+3                  4.561e-034  1.732e-034   -33.341   -33.761    -0.420
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.084   -84.271    -0.187
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.281   -97.328    -0.047
Na              2.176e-004
   Na+                   2.169e-004  1.950e-004    -3.664    -3.710    -0.046
   NaHCO3                7.519e-007  7.538e-007    -6.124    -6.123     0.001
   NaCO3-                6.239e-009  5.603e-009    -8.205    -8.252    -0.047
   NaSO4-                4.191e-011  3.764e-011   -10.378   -10.424    -0.047
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.053   -74.052     0.001



S(-2)           2.083e-004
   H2S                   6.496e-005  6.512e-005    -4.187    -4.186     0.001
   Fe(HS)2               5.085e-005  5.098e-005    -4.294    -4.293     0.001
   HS-                   3.970e-005  3.565e-005    -4.401    -4.448    -0.047
   AsS(OH)(HS)-          3.201e-007  2.874e-007    -6.495    -6.541    -0.047
   Fe(HS)3-              2.204e-007  1.979e-007    -6.657    -6.703    -0.047
   S5-2                  6.144e-008  4.337e-008    -7.212    -7.363    -0.151
   S4-2                  3.650e-008  2.530e-008    -7.438    -7.597    -0.159
   S6-2                  3.129e-008  2.245e-008    -7.505    -7.649    -0.144
   S-2                   3.170e-011  2.061e-011   -10.499   -10.686    -0.187
   S3-2                  1.312e-011  8.916e-012   -10.882   -11.050    -0.168
   S2-2                  7.567e-013  5.060e-013   -12.121   -12.296    -0.175
   As3S4(HS)2-           1.831e-015  1.644e-015   -14.737   -14.784    -0.047
S(6)            7.616e-008
   SO4-2                 5.868e-008  3.851e-008    -7.231    -7.414    -0.183
   CaSO4                 1.645e-008  1.650e-008    -7.784    -7.783     0.001
   MgSO4                 4.773e-010  4.786e-010    -9.321    -9.320     0.001
   FeSO4                 3.074e-010  3.082e-010    -9.512    -9.511     0.001
   MnSO4                 1.803e-010  1.808e-010    -9.744    -9.743     0.001
   NaSO4-                4.191e-011  3.764e-011   -10.378   -10.424    -0.047
   BaSO4                 6.499e-012  6.515e-012   -11.187   -11.186     0.001
   KSO4-                 5.112e-012  4.590e-012   -11.291   -11.338    -0.047
   HSO4-                 8.711e-013  7.822e-013   -12.060   -12.107    -0.047
   CaHSO4+               2.248e-014  2.019e-014   -13.648   -13.695    -0.047
   FeHSO4+               4.712e-016  4.232e-016   -15.327   -15.373    -0.047
   FeSO4+                4.290e-025  3.853e-025   -24.367   -24.414    -0.047
   Fe(SO4)2-             3.615e-031  3.246e-031   -30.442   -30.489    -0.047
   FeHSO4+2              3.314e-031  2.155e-031   -30.480   -30.666    -0.187

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.72  -10.08   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.63  -18.01   -1.38  As2O3
Artinite        -10.60   -1.00    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.91  -44.68    8.23  As2O5
As2S3(am)        -6.49  -51.39  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -16.12  -66.23  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.81   14.80   43.60  MnO2
Bixbyite        -26.83  -27.44   -0.61  Mn2O3
Brucite          -7.76    9.08   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.92  -54.83  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.70   -2.16   -2.86  CH4
Claudetite      -16.67  -18.01   -1.34  As2O3
CO2(g)           -1.02   -2.49   -1.47  CO2
Dolomite         -1.48  -18.57  -17.09  CaMg(CO3)2
Dolomite(d)      -2.03  -18.57  -16.54  CaMg(CO3)2
Epsomite         -9.55  -11.69   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.18   -4.22   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.54  -37.50  -45.03  Fe3S4
Gypsum           -5.50  -10.08   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.19   -1.00  H2S
Halite           -9.35   -7.76    1.58  NaCl
Hausmannite     -28.67   32.36   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.77  -38.74  -29.97  CaMg3(CO3)4



Hydromagnesite  -22.50  -31.27   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.16  -42.99   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.43  -42.64   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.30  -41.58   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.16  -44.55   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.06  -10.09   -8.03  MgCO3
Magnetite         3.28    7.01    3.74  Fe3O4
Manganite       -13.55   11.79   25.34  MnOOH
Melanterite      -9.55  -11.76   -2.21  FeSO4:7H2O
Mirabilite      -13.72  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.05  -89.77   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.85  -60.56  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.40  -12.69    2.71  MnCl2:4H2O
MnS(Green)       -6.15   -2.35    3.80  MnS
MnSO4           -14.66  -11.99    2.67  MnSO4
Nahcolite        -5.32   -5.87   -0.55  NaHCO3
Natron          -11.92  -13.23   -1.31  Na2CO3:10H2O
Nesquehonite     -4.47  -10.09   -5.62  MgCO3:3H2O
Nsutite         -27.77   14.80   42.56  MnO2
O2(g)           -71.16  -74.05   -2.89  O2
Orpiment         -5.09  -51.39  -46.30  As2S3
Portlandite     -12.11   10.69   22.80  Ca(OH)2
Pyrite           11.25   -7.23  -18.48  FeS2
Pyrochroite      -6.42    8.78   15.20  Mn(OH)2
Pyrolusite      -26.58   14.80   41.38  MnO2
Realgar          -3.19  -23.14  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.20  -44.45  -20.25  FeAsO4:2H2O
Siderite          0.73  -10.16  -10.89  FeCO3
Siderite(d)(3)    0.29  -10.16  -10.45  FeCO3
Sulfur           -3.01  -18.03  -15.03  S
Thenardite      -14.66  -14.83   -0.18  Na2SO4
Thermonatrite   -13.36  -13.23    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.72  -12.28   -8.56  BaCO3

Reaction step 74.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.480e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.81   14.79   43.60   4.670e-004           0 -4.670e-004



Calcite              0.00   -8.48   -8.48   1.000e-001  9.665e-002 -3.346e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.043e-002 -1.681e-004
Manganite          -13.56   11.78   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.033e-004  4.033e-004
Siderite(d)(3)       0.30  -10.15  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.72  -12.29   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.786e-004  Surface charge, eq

Hfo_s         
 5.216e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.739e-006       0.717  3.739e-006      -5.427
Hfo_sOMn+        9.265e-007       0.178  9.266e-007      -6.033
Hfo_sOFe+        4.539e-007       0.087  4.539e-007      -6.343
Hfo_sOH2+        7.656e-008       0.015  7.656e-008      -7.116
Hfo_sOH          1.855e-008       0.004  1.855e-008      -7.732
Hfo_sOHBa+2      1.803e-009       0.000  1.803e-009      -8.744
Hfo_sO-          1.030e-010       0.000  1.030e-010      -9.987

Hfo           
 1.786e-004  Surface charge, eq

Hfo_w         
 2.086e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.587e-004       0.761  1.587e-004      -3.799
Hfo_wOH          3.846e-005       0.184  3.846e-005      -4.415
Hfo_wOFe+        8.783e-006       0.042  8.783e-006      -5.056
Hfo_wOMn+        1.526e-006       0.007  1.526e-006      -5.816
Hfo_wOCa+        5.543e-007       0.003  5.543e-007      -6.256
Hfo_wOMg+        2.415e-007       0.001  2.416e-007      -6.617
Hfo_wO-          2.135e-007       0.001  2.135e-007      -6.671
Hfo_wOFeOH       1.116e-007       0.001  1.116e-007      -6.952
Hfo_wH2AsO3      9.887e-009       0.000  9.887e-009      -8.005
Hfo_wSO4-        1.856e-011       0.000  1.856e-011     -10.731
Hfo_wOHSO4-2     8.967e-012       0.000  8.968e-012     -11.047
Hfo_wOBa+        3.863e-012       0.000  3.863e-012     -11.413
Hfo_wOHAsO4-3    5.527e-018       0.000  5.527e-018     -17.258
Hfo_wHAsO4-      2.109e-018       0.000  2.109e-018     -17.676
Hfo_wH2AsO4      2.816e-019       0.000  2.816e-019     -18.550

Mno           
-9.169e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.739e-025       0.000  1.739e-025     -24.760
Mno_O3Ca         1.079e-026       0.000  1.079e-026     -25.967
Mno_O3-2         6.927e-027       0.000  6.928e-027     -26.159
Mno_O3HMn+       5.057e-027       0.000  5.057e-027     -26.296
Mno_O3H-         5.049e-028       0.000  5.049e-028     -27.297
Mno_O3HCa+       2.738e-028       0.000  2.738e-028     -27.563
Mno_O3Na-        1.431e-028       0.000  1.431e-028     -27.844
Mno_O3Mg         1.006e-028       0.000  1.006e-028     -27.997
Mno_O3Ba         3.540e-029       0.000  3.540e-029     -28.451
Mno_O3HMg+       1.728e-030       0.000  1.728e-030     -29.763
Mno_O3HBa+       1.606e-030       0.000  1.606e-030     -29.794
Mno_O3HNa        9.733e-031       0.000  9.734e-031     -30.012
Mno_O3H2         2.763e-032       0.000  2.763e-032     -31.559



Mno_O3H3+        4.046e-037       0.000  4.047e-037     -36.393
Mno_O3H3Cl       9.857e-040       0.000  9.857e-040     -39.006

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               5.441e-007  5.440e-007
C                1.831e-002  1.831e-002
Ca               3.496e-003  3.496e-003
Cl               9.873e-005  9.873e-005
Fe               1.597e-004  1.597e-004
K                1.893e-005  1.893e-005
Mg               8.463e-005  8.462e-005
Mn               6.239e-005  6.239e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.674      Charge balance
                                       pe  =  -3.667      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.111e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.123e-003
                       Total CO2 (mol/kg)  =  1.126e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.792e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.48
                               Iterations  =  33
                                  Total H  = 1.110427e+002
                                  Total O  = 5.553358e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.326e-007  2.117e-007    -6.633    -6.674    -0.041
   OH-                   5.266e-008  4.727e-008    -7.279    -7.325    -0.047
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.201e-007  2.873e-007    -6.495    -6.542    -0.047
   H3AsO3                9.972e-010  9.997e-010    -9.001    -9.000     0.001
   H2AsO3-               3.725e-012  3.344e-012   -11.429   -11.476    -0.047
   As3S4(HS)2-           1.879e-015  1.686e-015   -14.726   -14.773    -0.047
   H4AsO3+               1.168e-016  1.048e-016   -15.933   -15.979    -0.047
   HAsO3-2               4.853e-020  3.152e-020   -19.314   -19.501    -0.187
   AsO3-3                7.846e-029  2.971e-029   -28.105   -28.527    -0.422
As(5)           1.768e-018
   H2AsO4-               1.218e-018  1.093e-018   -17.914   -17.961    -0.047
   HAsO4-2               5.503e-019  3.574e-019   -18.259   -18.447    -0.187
   H3AsO4                4.607e-023  4.618e-023   -22.337   -22.336     0.001
   AsO4-3                9.983e-024  3.780e-024   -23.001   -23.423    -0.422
Ba              5.441e-007
   Ba+2                  5.189e-007  3.370e-007    -6.285    -6.472    -0.187
   BaHCO3+               2.491e-008  2.236e-008    -7.604    -7.650    -0.047
   BaCO3                 2.663e-010  2.670e-010    -9.575    -9.573     0.001
   BaSO4                 6.370e-012  6.386e-012   -11.196   -11.195     0.001
   BaOH+                 6.007e-014  5.392e-014   -13.221   -13.268    -0.047
C(-4)           7.054e-003
   CH4                   7.054e-003  7.072e-003    -2.152    -2.150     0.001
C(4)            1.126e-002
   HCO3-                 7.683e-003  6.923e-003    -2.114    -2.160    -0.045
   CO2                   3.288e-003  3.296e-003    -2.483    -2.482     0.001



   CaHCO3+               2.124e-004  1.907e-004    -3.673    -3.720    -0.047
   FeHCO3+               3.560e-005  3.196e-005    -4.449    -4.495    -0.047
   MnHCO3+               1.826e-005  1.639e-005    -4.739    -4.785    -0.047
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.776e-006  4.288e-006    -5.321    -5.368    -0.047
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.327e-006  1.534e-006    -5.633    -5.814    -0.181
   FeCO3                 1.694e-006  1.699e-006    -5.771    -5.770     0.001
   NaHCO3                7.570e-007  7.589e-007    -6.121    -6.120     0.001
   MgCO3                 7.727e-008  7.747e-008    -7.112    -7.111     0.001
   BaHCO3+               2.491e-008  2.236e-008    -7.604    -7.650    -0.047
   NaCO3-                6.202e-009  5.567e-009    -8.207    -8.254    -0.047
   BaCO3                 2.663e-010  2.670e-010    -9.575    -9.573     0.001
Ca              3.496e-003
   Ca+2                  3.278e-003  2.160e-003    -2.484    -2.666    -0.181
   CaHCO3+               2.124e-004  1.907e-004    -3.673    -3.720    -0.047
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.625e-008  1.629e-008    -7.789    -7.788     0.001
   CaOH+                 1.885e-009  1.693e-009    -8.725    -8.771    -0.047
   CaHSO4+               2.251e-014  2.021e-014   -13.648   -13.695    -0.047
Cl              9.873e-005
   Cl-                   9.872e-005  8.845e-005    -4.006    -4.053    -0.048
   MnCl+                 1.066e-008  9.569e-009    -7.972    -8.019    -0.047
   FeCl+                 6.278e-009  5.636e-009    -8.202    -8.249    -0.047
   MnCl2                 3.685e-013  3.695e-013   -12.434   -12.432     0.001
   MnCl3-                1.003e-017  9.000e-018   -16.999   -17.046    -0.047
   FeCl+2                3.904e-024  2.535e-024   -23.409   -23.596    -0.187
   FeCl2+                1.116e-027  1.002e-027   -26.952   -26.999    -0.047
   FeCl3                 8.836e-033  8.859e-033   -32.054   -32.053     0.001
Fe(2)           1.597e-004
   Fe+2                  7.108e-005  4.616e-005    -4.148    -4.336    -0.187
   Fe(HS)2               5.101e-005  5.114e-005    -4.292    -4.291     0.001
   FeHCO3+               3.560e-005  3.196e-005    -4.449    -4.495    -0.047
   FeCO3                 1.694e-006  1.699e-006    -5.771    -5.770     0.001
   Fe(HS)3-              2.187e-007  1.964e-007    -6.660    -6.707    -0.047
   FeOH+                 7.679e-008  6.894e-008    -7.115    -7.162    -0.047
   FeCl+                 6.278e-009  5.636e-009    -8.202    -8.249    -0.047
   FeSO4                 3.096e-010  3.104e-010    -9.509    -9.508     0.001
   Fe(OH)2               2.764e-012  2.771e-012   -11.558   -11.557     0.001
   Fe(OH)3-              5.416e-016  4.862e-016   -15.266   -15.313    -0.047
   FeHSO4+               4.811e-016  4.319e-016   -15.318   -15.365    -0.047
Fe(3)           7.805e-014
   Fe(OH)2+              5.041e-014  4.526e-014   -13.297   -13.344    -0.047
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.321e-016  1.186e-016   -15.879   -15.926    -0.047
   FeOH+2                4.456e-017  2.894e-017   -16.351   -16.538    -0.187
   Fe+3                  2.507e-021  9.492e-022   -20.601   -21.023    -0.422
   FeCl+2                3.904e-024  2.535e-024   -23.409   -23.596    -0.187
   FeSO4+                4.384e-025  3.936e-025   -24.358   -24.405    -0.047
   FeCl2+                1.116e-027  1.002e-027   -26.952   -26.999    -0.047
   Fe(SO4)2-             3.627e-031  3.256e-031   -30.440   -30.487    -0.047
   FeHSO4+2              3.435e-031  2.231e-031   -30.464   -30.652    -0.187
   Fe2(OH)2+4            1.267e-031  2.254e-032   -30.897   -31.647    -0.750
   FeCl3                 8.836e-033  8.859e-033   -32.054   -32.053     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.500   -42.671    -1.172
H(0)            1.365e-009
   H2                    6.825e-010  6.843e-010    -9.166    -9.165     0.001
K               1.893e-005
   K+                    1.893e-005  1.696e-005    -4.723    -4.771    -0.048
   KSO4-                 5.019e-012  4.506e-012   -11.299   -11.346    -0.047
Mg              8.463e-005
   Mg+2                  7.977e-005  5.293e-005    -4.098    -4.276    -0.178
   MgHCO3+               4.776e-006  4.288e-006    -5.321    -5.368    -0.047
   MgCO3                 7.727e-008  7.747e-008    -7.112    -7.111     0.001
   MgOH+                 1.011e-009  9.075e-010    -8.995    -9.042    -0.047
   MgSO4                 4.680e-010  4.692e-010    -9.330    -9.329     0.001
Mn(2)           6.239e-005



   Mn+2                  4.090e-005  2.656e-005    -4.388    -4.576    -0.187
   MnHCO3+               1.826e-005  1.639e-005    -4.739    -4.785    -0.047
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.066e-008  9.569e-009    -7.972    -8.019    -0.047
   MnOH+                 3.591e-009  3.224e-009    -8.445    -8.492    -0.047
   MnSO4                 1.781e-010  1.786e-010    -9.749    -9.748     0.001
   MnCl2                 3.685e-013  3.695e-013   -12.434   -12.432     0.001
   MnCl3-                1.003e-017  9.000e-018   -16.999   -17.046    -0.047
   Mn(OH)3-              4.938e-020  4.433e-020   -19.306   -19.353    -0.047
Mn(3)           4.667e-034
   Mn+3                  4.667e-034  1.767e-034   -33.331   -33.753    -0.422
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.102   -84.290    -0.187
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.294   -97.341    -0.047
Na              2.176e-004
   Na+                   2.169e-004  1.949e-004    -3.664    -3.710    -0.046
   NaHCO3                7.570e-007  7.589e-007    -6.121    -6.120     0.001
   NaCO3-                6.202e-009  5.567e-009    -8.207    -8.254    -0.047
   NaSO4-                4.115e-011  3.694e-011   -10.386   -10.432    -0.047
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.052   -74.051     0.001
S(-2)           2.083e-004
   H2S                   6.509e-005  6.525e-005    -4.187    -4.185     0.001
   Fe(HS)2               5.101e-005  5.114e-005    -4.292    -4.291     0.001
   HS-                   3.927e-005  3.526e-005    -4.406    -4.453    -0.047
   AsS(OH)(HS)-          3.201e-007  2.873e-007    -6.495    -6.542    -0.047
   Fe(HS)3-              2.187e-007  1.964e-007    -6.660    -6.707    -0.047
   S5-2                  6.002e-008  4.232e-008    -7.222    -7.373    -0.152
   S4-2                  3.565e-008  2.469e-008    -7.448    -7.607    -0.160
   S6-2                  3.056e-008  2.191e-008    -7.515    -7.659    -0.145
   S-2                   3.098e-011  2.012e-011   -10.509   -10.696    -0.187
   S3-2                  1.282e-011  8.701e-012   -10.892   -11.060    -0.168
   S2-2                  7.394e-013  4.938e-013   -12.131   -12.306    -0.175
   As3S4(HS)2-           1.879e-015  1.686e-015   -14.726   -14.773    -0.047
S(6)            7.496e-008
   SO4-2                 5.770e-008  3.781e-008    -7.239    -7.422    -0.184
   CaSO4                 1.625e-008  1.629e-008    -7.789    -7.788     0.001
   MgSO4                 4.680e-010  4.692e-010    -9.330    -9.329     0.001
   FeSO4                 3.096e-010  3.104e-010    -9.509    -9.508     0.001
   MnSO4                 1.781e-010  1.786e-010    -9.749    -9.748     0.001
   NaSO4-                4.115e-011  3.694e-011   -10.386   -10.432    -0.047
   BaSO4                 6.370e-012  6.386e-012   -11.196   -11.195     0.001
   KSO4-                 5.019e-012  4.506e-012   -11.299   -11.346    -0.047
   HSO4-                 8.669e-013  7.782e-013   -12.062   -12.109    -0.047
   CaHSO4+               2.251e-014  2.021e-014   -13.648   -13.695    -0.047
   FeHSO4+               4.811e-016  4.319e-016   -15.318   -15.365    -0.047
   FeSO4+                4.384e-025  3.936e-025   -24.358   -24.405    -0.047
   Fe(SO4)2-             3.627e-031  3.256e-031   -30.440   -30.487    -0.047
   FeHSO4+2              3.435e-031  2.231e-031   -30.464   -30.652    -0.187

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.62  -18.00   -1.38  As2O3
Artinite        -10.62   -1.02    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.90  -44.67    8.23  As2O5
As2S3(am)        -6.48  -51.38  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -16.15  -66.26  -50.11  Ba3(AsO4)2
Barite           -3.92  -13.89   -9.97  BaSO4
Birnessite      -28.81   14.79   43.60  MnO2
Bixbyite        -26.85  -27.46   -0.61  Mn2O3
Brucite          -7.77    9.07   16.84  Mg(OH)2



Ca3(AsO4)2:4w   -35.94  -54.84  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.71   -2.15   -2.86  CH4
Claudetite      -16.66  -18.00   -1.34  As2O3
CO2(g)           -1.01   -2.48   -1.47  CO2
Dolomite         -1.48  -18.57  -17.09  CaMg(CO3)2
Dolomite(d)      -2.03  -18.57  -16.54  CaMg(CO3)2
Epsomite         -9.56  -11.70   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.18   -4.22   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.54  -37.49  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O
H2(g)            -6.01   -9.16   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.19   -1.00  H2S
Halite           -9.35   -7.76    1.58  NaCl
Hausmannite     -28.70   32.33   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.78  -38.75  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.53  -31.29   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.16  -42.99   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.43  -42.64   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.30  -41.58   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.15  -44.54   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.06  -10.09   -8.03  MgCO3
Magnetite         3.28    7.01    3.74  Fe3O4
Manganite       -13.56   11.78   25.34  MnOOH
Melanterite      -9.55  -11.76   -2.21  FeSO4:7H2O
Mirabilite      -13.73  -14.84   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.06  -89.77   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.87  -60.57  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.39  -12.68    2.71  MnCl2:4H2O
MnS(Green)       -6.15   -2.35    3.80  MnS
MnSO4           -14.67  -12.00    2.67  MnSO4
Nahcolite        -5.32   -5.87   -0.55  NaHCO3
Natron          -11.93  -13.24   -1.31  Na2CO3:10H2O
Nesquehonite     -4.47  -10.09   -5.62  MgCO3:3H2O
Nsutite         -27.78   14.79   42.56  MnO2
O2(g)           -71.16  -74.05   -2.89  O2
Orpiment         -5.08  -51.38  -46.30  As2S3
Portlandite     -12.12   10.68   22.80  Ca(OH)2
Pyrite           11.25   -7.23  -18.48  FeS2
Pyrochroite      -6.43    8.77   15.20  Mn(OH)2
Pyrolusite      -26.59   14.79   41.38  MnO2
Realgar          -3.19  -23.13  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.20  -44.45  -20.25  FeAsO4:2H2O
Siderite          0.74  -10.15  -10.89  FeCO3
Siderite(d)(3)    0.30  -10.15  -10.45  FeCO3
Sulfur           -3.00  -18.03  -15.03  S
Thenardite      -14.66  -14.84   -0.18  Na2SO4
Thermonatrite   -13.36  -13.23    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.72  -12.29   -8.56  BaCO3

Reaction step 75.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.



Reaction 1. Irreversible reaction defined in simulation 1.

 1.500e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.82   14.78   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.663e-002 -3.372e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.043e-002 -1.714e-004
Manganite          -13.57   11.77   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.028e-004  4.028e-004
Siderite(d)(3)       0.31  -10.14  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.73  -12.29   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.789e-004  Surface charge, eq

Hfo_s         
 5.214e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.744e-006       0.718  3.744e-006      -5.427
Hfo_sOMn+        9.158e-007       0.176  9.159e-007      -6.038
Hfo_sOFe+        4.574e-007       0.088  4.574e-007      -6.340
Hfo_sOH2+        7.720e-008       0.015  7.721e-008      -7.112
Hfo_sOH          1.846e-008       0.004  1.847e-008      -7.734
Hfo_sOHBa+2      1.792e-009       0.000  1.792e-009      -8.747
Hfo_sO-          1.012e-010       0.000  1.012e-010      -9.995

Hfo           
 1.789e-004  Surface charge, eq

Hfo_w         
 2.086e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.591e-004       0.763  1.591e-004      -3.798
Hfo_wOH          3.805e-005       0.182  3.806e-005      -4.420
Hfo_wOFe+        8.797e-006       0.042  8.797e-006      -5.056
Hfo_wOMn+        1.499e-006       0.007  1.499e-006      -5.824
Hfo_wOCa+        5.446e-007       0.003  5.446e-007      -6.264
Hfo_wOMg+        2.356e-007       0.001  2.356e-007      -6.628
Hfo_wO-          2.085e-007       0.001  2.085e-007      -6.681
Hfo_wOFeOH       1.104e-007       0.001  1.104e-007      -6.957
Hfo_wH2AsO3      9.869e-009       0.000  9.870e-009      -8.006
Hfo_wSO4-        1.827e-011       0.000  1.827e-011     -10.738
Hfo_wOHSO4-2     8.714e-012       0.000  8.715e-012     -11.060
Hfo_wOBa+        3.767e-012       0.000  3.767e-012     -11.424
Hfo_wOHAsO4-3    5.315e-018       0.000  5.315e-018     -17.275
Hfo_wHAsO4-      2.081e-018       0.000  2.081e-018     -17.682



Hfo_wH2AsO4      2.815e-019       0.000  2.815e-019     -18.550

Mno           
-3.200e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.170e-029       0.000  6.171e-029     -28.210
Mno_O3Ca         3.829e-030       0.000  3.829e-030     -29.417
Mno_O3-2         2.443e-030       0.000  2.443e-030     -29.612
Mno_O3HMn+       1.817e-030       0.000  1.817e-030     -29.741
Mno_O3H-         1.804e-031       0.000  1.804e-031     -30.744
Mno_O3HCa+       9.838e-032       0.000  9.839e-032     -31.007
Mno_O3Na-        5.046e-032       0.000  5.047e-032     -31.297
Mno_O3Mg         3.542e-032       0.000  3.542e-032     -31.451
Mno_O3Ba         1.246e-032       0.000  1.247e-032     -31.904
Mno_O3HMg+       6.163e-034       0.000  6.163e-034     -33.210
Mno_O3HBa+       5.729e-034       0.000  5.729e-034     -33.242
Mno_O3HNa        3.476e-034       0.000  3.476e-034     -33.459
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.484e-040       0.000  1.484e-040     -39.829
Mno_O3H3Cl       3.613e-043       0.000  3.613e-043     -42.442

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               5.441e-007  5.441e-007
C                1.854e-002  1.854e-002
Ca               3.522e-003  3.522e-003
Cl               9.873e-005  9.873e-005
Fe               1.630e-004  1.630e-004
K                1.893e-005  1.893e-005
Mg               8.463e-005  8.463e-005
Mn               6.294e-005  6.293e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.669      Charge balance
                                       pe  =  -3.661      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.119e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.184e-003
                       Total CO2 (mol/kg)  =  1.138e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.795e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.47
                               Iterations  =  32
                                  Total H  = 1.110431e+002
                                  Total O  = 5.553387e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.357e-007  2.144e-007    -6.628    -6.669    -0.041
   OH-                   5.200e-008  4.667e-008    -7.284    -7.331    -0.047
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.201e-007  2.872e-007    -6.495    -6.542    -0.047



   H3AsO3                1.006e-009  1.009e-009    -8.997    -8.996     0.001
   H2AsO3-               3.710e-012  3.330e-012   -11.431   -11.478    -0.047
   As3S4(HS)2-           1.927e-015  1.729e-015   -14.715   -14.762    -0.047
   H4AsO3+               1.194e-016  1.072e-016   -15.923   -15.970    -0.047
   HAsO3-2               4.777e-020  3.098e-020   -19.321   -19.509    -0.188
   AsO3-3                7.638e-029  2.883e-029   -28.117   -28.540    -0.423
As(5)           1.758e-018
   H2AsO4-               1.215e-018  1.091e-018   -17.915   -17.962    -0.047
   HAsO4-2               5.425e-019  3.518e-019   -18.266   -18.454    -0.188
   H3AsO4                4.654e-023  4.666e-023   -22.332   -22.331     0.001
   AsO4-3                9.732e-024  3.673e-024   -23.012   -23.435    -0.423
Ba              5.441e-007
   Ba+2                  5.188e-007  3.364e-007    -6.285    -6.473    -0.188
   BaHCO3+               2.506e-008  2.248e-008    -7.601    -7.648    -0.047
   BaCO3                 2.643e-010  2.650e-010    -9.578    -9.577     0.001
   BaSO4                 6.246e-012  6.262e-012   -11.204   -11.203     0.001
   BaOH+                 5.922e-014  5.314e-014   -13.228   -13.275    -0.047
C(-4)           7.154e-003
   CH4                   7.154e-003  7.172e-003    -2.145    -2.144     0.001
C(4)            1.138e-002
   HCO3-                 7.740e-003  6.972e-003    -2.111    -2.157    -0.045
   CO2                   3.354e-003  3.363e-003    -2.474    -2.473     0.001
   CaHCO3+               2.153e-004  1.932e-004    -3.667    -3.714    -0.047
   FeHCO3+               3.678e-005  3.301e-005    -4.434    -4.481    -0.047
   MnHCO3+               1.850e-005  1.660e-005    -4.733    -4.780    -0.047
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.804e-006  4.311e-006    -5.318    -5.365    -0.047
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.316e-006  1.525e-006    -5.635    -5.817    -0.181
   FeCO3                 1.727e-006  1.732e-006    -5.763    -5.762     0.001
   NaHCO3                7.620e-007  7.640e-007    -6.118    -6.117     0.001
   MgCO3                 7.670e-008  7.690e-008    -7.115    -7.114     0.001
   BaHCO3+               2.506e-008  2.248e-008    -7.601    -7.648    -0.047
   NaCO3-                6.165e-009  5.533e-009    -8.210    -8.257    -0.047
   BaCO3                 2.643e-010  2.650e-010    -9.578    -9.577     0.001
Ca              3.522e-003
   Ca+2                  3.302e-003  2.172e-003    -2.481    -2.663    -0.182
   CaHCO3+               2.153e-004  1.932e-004    -3.667    -3.714    -0.047
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.606e-008  1.610e-008    -7.794    -7.793     0.001
   CaOH+                 1.873e-009  1.681e-009    -8.728    -8.775    -0.047
   CaHSO4+               2.254e-014  2.022e-014   -13.647   -13.694    -0.047
Cl              9.873e-005
   Cl-                   9.872e-005  8.841e-005    -4.006    -4.053    -0.048
   MnCl+                 1.072e-008  9.623e-009    -7.970    -8.017    -0.047
   FeCl+                 6.438e-009  5.777e-009    -8.191    -8.238    -0.047
   MnCl2                 3.704e-013  3.714e-013   -12.431   -12.430     0.001
   MnCl3-                1.008e-017  9.043e-018   -16.997   -17.044    -0.047
   FeCl+2                4.063e-024  2.635e-024   -23.391   -23.579    -0.188
   FeCl2+                1.160e-027  1.041e-027   -26.936   -26.983    -0.047
   FeCl3                 9.176e-033  9.200e-033   -32.037   -32.036     0.001
Fe(2)           1.630e-004
   Fe+2                  7.299e-005  4.734e-005    -4.137    -4.325    -0.188
   Fe(HS)2               5.117e-005  5.130e-005    -4.291    -4.290     0.001
   FeHCO3+               3.678e-005  3.301e-005    -4.434    -4.481    -0.047
   FeCO3                 1.727e-006  1.732e-006    -5.763    -5.762     0.001
   Fe(HS)3-              2.171e-007  1.948e-007    -6.663    -6.710    -0.047
   FeOH+                 7.776e-008  6.978e-008    -7.109    -7.156    -0.047
   FeCl+                 6.438e-009  5.777e-009    -8.191    -8.238    -0.047
   FeSO4                 3.118e-010  3.126e-010    -9.506    -9.505     0.001
   Fe(OH)2               2.762e-012  2.769e-012   -11.559   -11.558     0.001
   Fe(OH)3-              5.344e-016  4.795e-016   -15.272   -15.319    -0.047
   FeHSO4+               4.911e-016  4.407e-016   -15.309   -15.356    -0.047
Fe(3)           7.872e-014
   Fe(OH)2+              5.109e-014  4.585e-014   -13.292   -13.339    -0.047
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.304e-016  1.170e-016   -15.885   -15.932    -0.047



   FeOH+2                4.580e-017  2.970e-017   -16.339   -16.527    -0.188
   Fe+3                  2.614e-021  9.868e-022   -20.583   -21.006    -0.423
   FeCl+2                4.063e-024  2.635e-024   -23.391   -23.579    -0.188
   FeSO4+                4.478e-025  4.018e-025   -24.349   -24.396    -0.047
   FeCl2+                1.160e-027  1.041e-027   -26.936   -26.983    -0.047
   Fe(SO4)2-             3.638e-031  3.265e-031   -30.439   -30.486    -0.047
   FeHSO4+2              3.558e-031  2.307e-031   -30.449   -30.637    -0.188
   Fe2(OH)2+4            1.342e-031  2.374e-032   -30.872   -31.624    -0.752
   FeCl3                 9.176e-033  9.200e-033   -32.037   -32.036     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.468   -42.643    -1.175
H(0)            1.363e-009
   H2                    6.815e-010  6.833e-010    -9.167    -9.165     0.001
K               1.893e-005
   K+                    1.893e-005  1.695e-005    -4.723    -4.771    -0.048
   KSO4-                 4.929e-012  4.424e-012   -11.307   -11.354    -0.047
Mg              8.463e-005
   Mg+2                  7.975e-005  5.285e-005    -4.098    -4.277    -0.179
   MgHCO3+               4.804e-006  4.311e-006    -5.318    -5.365    -0.047
   MgCO3                 7.670e-008  7.690e-008    -7.115    -7.114     0.001
   MgOH+                 9.967e-010  8.944e-010    -9.001    -9.048    -0.047
   MgSO4                 4.589e-010  4.601e-010    -9.338    -9.337     0.001
Mn(2)           6.294e-005
   Mn+2                  4.119e-005  2.672e-005    -4.385    -4.573    -0.188
   MnHCO3+               1.850e-005  1.660e-005    -4.733    -4.780    -0.047
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.072e-008  9.623e-009    -7.970    -8.017    -0.047
   MnOH+                 3.567e-009  3.201e-009    -8.448    -8.495    -0.047
   MnSO4                 1.760e-010  1.764e-010    -9.755    -9.753     0.001
   MnCl2                 3.704e-013  3.714e-013   -12.431   -12.430     0.001
   MnCl3-                1.008e-017  9.043e-018   -16.997   -17.044    -0.047
   Mn(OH)3-              4.780e-020  4.289e-020   -19.321   -19.368    -0.047
Mn(3)           4.774e-034
   Mn+3                  4.774e-034  1.802e-034   -33.321   -33.744    -0.423
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.120   -84.308    -0.188
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.306   -97.353    -0.047
Na              2.176e-004
   Na+                   2.169e-004  1.949e-004    -3.664    -3.710    -0.046
   NaHCO3                7.620e-007  7.640e-007    -6.118    -6.117     0.001
   NaCO3-                6.165e-009  5.533e-009    -8.210    -8.257    -0.047
   NaSO4-                4.042e-011  3.627e-011   -10.393   -10.440    -0.047
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.051   -74.050     0.001
S(-2)           2.083e-004
   H2S                   6.521e-005  6.538e-005    -4.186    -4.185     0.001
   Fe(HS)2               5.117e-005  5.130e-005    -4.291    -4.290     0.001
   HS-                   3.886e-005  3.487e-005    -4.411    -4.458    -0.047
   AsS(OH)(HS)-          3.201e-007  2.872e-007    -6.495    -6.542    -0.047
   Fe(HS)3-              2.171e-007  1.948e-007    -6.663    -6.710    -0.047
   S5-2                  5.865e-008  4.132e-008    -7.232    -7.384    -0.152
   S4-2                  3.484e-008  2.411e-008    -7.458    -7.618    -0.160
   S6-2                  2.987e-008  2.139e-008    -7.525    -7.670    -0.145
   S-2                   3.028e-011  1.964e-011   -10.519   -10.707    -0.188
   S3-2                  1.253e-011  8.495e-012   -10.902   -11.071    -0.169
   S2-2                  7.227e-013  4.821e-013   -12.141   -12.317    -0.176
   As3S4(HS)2-           1.927e-015  1.729e-015   -14.715   -14.762    -0.047
S(6)            7.380e-008
   SO4-2                 5.674e-008  3.714e-008    -7.246    -7.430    -0.184
   CaSO4                 1.606e-008  1.610e-008    -7.794    -7.793     0.001
   MgSO4                 4.589e-010  4.601e-010    -9.338    -9.337     0.001
   FeSO4                 3.118e-010  3.126e-010    -9.506    -9.505     0.001
   MnSO4                 1.760e-010  1.764e-010    -9.755    -9.753     0.001
   NaSO4-                4.042e-011  3.627e-011   -10.393   -10.440    -0.047
   BaSO4                 6.246e-012  6.262e-012   -11.204   -11.203     0.001
   KSO4-                 4.929e-012  4.424e-012   -11.307   -11.354    -0.047
   HSO4-                 8.628e-013  7.743e-013   -12.064   -12.111    -0.047



   CaHSO4+               2.254e-014  2.022e-014   -13.647   -13.694    -0.047
   FeHSO4+               4.911e-016  4.407e-016   -15.309   -15.356    -0.047
   FeSO4+                4.478e-025  4.018e-025   -24.349   -24.396    -0.047
   Fe(SO4)2-             3.638e-031  3.265e-031   -30.439   -30.486    -0.047
   FeHSO4+2              3.558e-031  2.307e-031   -30.449   -30.637    -0.188

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.73  -10.09   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.61  -17.99   -1.38  As2O3
Artinite        -10.63   -1.03    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.89  -44.66    8.23  As2O5
As2S3(am)        -6.47  -51.37  -44.90  As2S3
As_native        -5.49  -18.02  -12.53  As
Ba3(AsO4)2      -16.18  -66.29  -50.11  Ba3(AsO4)2
Barite           -3.93  -13.90   -9.97  BaSO4
Birnessite      -28.82   14.78   43.60  MnO2
Bixbyite        -26.87  -27.48   -0.61  Mn2O3
Brucite          -7.78    9.06   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.95  -54.86  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -16.65  -17.99   -1.34  As2O3
CO2(g)           -1.01   -2.47   -1.47  CO2
Dolomite         -1.48  -18.57  -17.09  CaMg(CO3)2
Dolomite(d)      -2.03  -18.57  -16.54  CaMg(CO3)2
Epsomite         -9.57  -11.71   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.18   -4.22   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.54  -37.49  -45.03  Fe3S4
Gypsum           -5.51  -10.09   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.18   -1.00  H2S
Halite           -9.35   -7.76    1.58  NaCl
Hausmannite     -28.72   32.31   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.79  -38.76  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.55  -31.32   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.16  -42.99   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.43  -42.64   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.30  -41.58   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.15  -44.54   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.06  -10.09   -8.03  MgCO3
Magnetite         3.28    7.01    3.74  Fe3O4
Manganite       -13.57   11.77   25.34  MnOOH
Melanterite      -9.55  -11.76   -2.21  FeSO4:7H2O
Mirabilite      -13.74  -14.85   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.07  -89.78   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.88  -60.59  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.39  -12.68    2.71  MnCl2:4H2O
MnS(Green)       -6.16   -2.36    3.80  MnS
MnSO4           -14.67  -12.00    2.67  MnSO4
Nahcolite        -5.32   -5.87   -0.55  NaHCO3
Natron          -11.93  -13.24   -1.31  Na2CO3:10H2O
Nesquehonite     -4.47  -10.09   -5.62  MgCO3:3H2O
Nsutite         -27.78   14.78   42.56  MnO2
O2(g)           -71.16  -74.05   -2.89  O2
Orpiment         -5.07  -51.37  -46.30  As2S3



Portlandite     -12.13   10.67   22.80  Ca(OH)2
Pyrite           11.25   -7.22  -18.48  FeS2
Pyrochroite      -6.44    8.76   15.20  Mn(OH)2
Pyrolusite      -26.60   14.78   41.38  MnO2
Realgar          -3.19  -23.13  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.19  -44.44  -20.25  FeAsO4:2H2O
Siderite          0.75  -10.14  -10.89  FeCO3
Siderite(d)(3)    0.31  -10.14  -10.45  FeCO3
Sulfur           -3.00  -18.03  -15.03  S
Thenardite      -14.67  -14.85   -0.18  Na2SO4
Thermonatrite   -13.36  -13.24    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.73  -12.29   -8.56  BaCO3

Reaction step 76.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.520e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.83   14.77   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.660e-002 -3.398e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.043e-002 -1.747e-004
Manganite          -13.58   11.76   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.023e-004  4.023e-004
Siderite(d)(3)       0.32  -10.13  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.73  -12.29   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.793e-004  Surface charge, eq

Hfo_s         
 5.213e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.748e-006       0.719  3.749e-006      -5.426
Hfo_sOMn+        9.054e-007       0.174  9.055e-007      -6.043
Hfo_sOFe+        4.608e-007       0.088  4.608e-007      -6.336
Hfo_sOH2+        7.784e-008       0.015  7.784e-008      -7.109
Hfo_sOH          1.838e-008       0.004  1.838e-008      -7.736
Hfo_sOHBa+2      1.781e-009       0.000  1.781e-009      -8.749
Hfo_sO-          9.944e-011       0.000  9.944e-011     -10.002



Hfo           
 1.793e-004  Surface charge, eq

Hfo_w         
 2.085e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.595e-004       0.765  1.595e-004      -3.797
Hfo_wOH          3.766e-005       0.181  3.766e-005      -4.424
Hfo_wOFe+        8.811e-006       0.042  8.811e-006      -5.055
Hfo_wOMn+        1.473e-006       0.007  1.474e-006      -5.832
Hfo_wOCa+        5.352e-007       0.003  5.352e-007      -6.271
Hfo_wOMg+        2.298e-007       0.001  2.298e-007      -6.639
Hfo_wO-          2.037e-007       0.001  2.037e-007      -6.691
Hfo_wOFeOH       1.091e-007       0.001  1.092e-007      -6.962
Hfo_wH2AsO3      9.852e-009       0.000  9.852e-009      -8.006
Hfo_wSO4-        1.799e-011       0.000  1.799e-011     -10.745
Hfo_wOHSO4-2     8.472e-012       0.000  8.472e-012     -11.072
Hfo_wOBa+        3.675e-012       0.000  3.675e-012     -11.435
Hfo_wOHAsO4-3    5.114e-018       0.000  5.114e-018     -17.291
Hfo_wHAsO4-      2.054e-018       0.000  2.054e-018     -17.687
Hfo_wH2AsO4      2.814e-019       0.000  2.815e-019     -18.551

Mno           
-3.087e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         6.050e-029       0.000  6.051e-029     -28.218
Mno_O3Ca         3.754e-030       0.000  3.754e-030     -29.425
Mno_O3-2         2.382e-030       0.000  2.382e-030     -29.623
Mno_O3HMn+       1.805e-030       0.000  1.805e-030     -29.744
Mno_O3H-         1.781e-031       0.000  1.781e-031     -30.749
Mno_O3HCa+       9.770e-032       0.000  9.771e-032     -31.010
Mno_O3Na-        4.918e-032       0.000  4.918e-032     -31.308
Mno_O3Mg         3.447e-032       0.000  3.448e-032     -31.462
Mno_O3Ba         1.213e-032       0.000  1.213e-032     -31.916
Mno_O3HMg+       6.076e-034       0.000  6.076e-034     -33.216
Mno_O3HBa+       5.647e-034       0.000  5.647e-034     -33.248
Mno_O3HNa        3.431e-034       0.000  3.431e-034     -33.465
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.503e-040       0.000  1.503e-040     -39.823
Mno_O3H3Cl       3.658e-043       0.000  3.658e-043     -42.437

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               5.441e-007  5.441e-007
C                1.876e-002  1.876e-002
Ca               3.549e-003  3.549e-003
Cl               9.873e-005  9.873e-005
Fe               1.663e-004  1.663e-004
K                1.893e-005  1.893e-005
Mg               8.464e-005  8.463e-005
Mn               6.347e-005  6.347e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.663      Charge balance
                                       pe  =  -3.655      Adjusted to redox equilibrium



                        Activity of water  =   1.000
                           Ionic strength  =  1.127e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.245e-003
                       Total CO2 (mol/kg)  =  1.151e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.799e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.45
                               Iterations  =  31
                                  Total H  = 1.110435e+002
                                  Total O  = 5.553416e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.388e-007  2.172e-007    -6.622    -6.663    -0.041
   OH-                   5.136e-008  4.608e-008    -7.289    -7.337    -0.047
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.201e-007  2.871e-007    -6.495    -6.542    -0.047
   H3AsO3                1.015e-009  1.017e-009    -8.994    -8.993     0.001
   H2AsO3-               3.697e-012  3.316e-012   -11.432   -11.479    -0.047
   As3S4(HS)2-           1.975e-015  1.772e-015   -14.704   -14.752    -0.047
   H4AsO3+               1.220e-016  1.095e-016   -15.914   -15.961    -0.047
   HAsO3-2               4.704e-020  3.047e-020   -19.328   -19.516    -0.189
   AsO3-3                7.438e-029  2.799e-029   -28.129   -28.553    -0.424
As(5)           1.748e-018
   H2AsO4-               1.213e-018  1.088e-018   -17.916   -17.963    -0.047
   HAsO4-2               5.350e-019  3.465e-019   -18.272   -18.460    -0.189
   H3AsO4                4.701e-023  4.714e-023   -22.328   -22.327     0.001
   AsO4-3                9.492e-024  3.572e-024   -23.023   -23.447    -0.424
Ba              5.441e-007
   Ba+2                  5.186e-007  3.359e-007    -6.285    -6.474    -0.189
   BaHCO3+               2.520e-008  2.260e-008    -7.599    -7.646    -0.047
   BaCO3                 2.624e-010  2.631e-010    -9.581    -9.580     0.001
   BaSO4                 6.126e-012  6.142e-012   -11.213   -11.212     0.001
   BaOH+                 5.839e-014  5.239e-014   -13.234   -13.281    -0.047
C(-4)           7.254e-003
   CH4                   7.254e-003  7.272e-003    -2.139    -2.138     0.001
C(4)            1.151e-002
   HCO3-                 7.796e-003  7.021e-003    -2.108    -2.154    -0.046
   CO2                   3.421e-003  3.430e-003    -2.466    -2.465     0.001
   CaHCO3+               2.181e-004  1.957e-004    -3.661    -3.708    -0.047
   FeHCO3+               3.798e-005  3.407e-005    -4.420    -4.468    -0.047
   MnHCO3+               1.874e-005  1.681e-005    -4.727    -4.774    -0.047
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.832e-006  4.335e-006    -5.316    -5.363    -0.047
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.305e-006  1.516e-006    -5.637    -5.819    -0.182
   FeCO3                 1.760e-006  1.765e-006    -5.754    -5.753     0.001
   NaHCO3                7.670e-007  7.690e-007    -6.115    -6.114     0.001
   MgCO3                 7.614e-008  7.634e-008    -7.118    -7.117     0.001
   BaHCO3+               2.520e-008  2.260e-008    -7.599    -7.646    -0.047
   NaCO3-                6.130e-009  5.499e-009    -8.213    -8.260    -0.047
   BaCO3                 2.624e-010  2.631e-010    -9.581    -9.580     0.001
Ca              3.549e-003
   Ca+2                  3.325e-003  2.185e-003    -2.478    -2.661    -0.182
   CaHCO3+               2.181e-004  1.957e-004    -3.661    -3.708    -0.047
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.586e-008  1.591e-008    -7.800    -7.798     0.001
   CaOH+                 1.861e-009  1.669e-009    -8.730    -8.778    -0.047
   CaHSO4+               2.256e-014  2.024e-014   -13.647   -13.694    -0.047
Cl              9.873e-005
   Cl-                   9.872e-005  8.838e-005    -4.006    -4.054    -0.048
   MnCl+                 1.078e-008  9.675e-009    -7.967    -8.014    -0.047



   FeCl+                 6.599e-009  5.920e-009    -8.181    -8.228    -0.047
   MnCl2                 3.723e-013  3.733e-013   -12.429   -12.428     0.001
   MnCl3-                1.013e-017  9.086e-018   -16.994   -17.042    -0.047
   FeCl+2                4.225e-024  2.736e-024   -23.374   -23.563    -0.189
   FeCl2+                1.204e-027  1.080e-027   -26.919   -26.966    -0.047
   FeCl3                 9.523e-033  9.548e-033   -32.021   -32.020     0.001
Fe(2)           1.663e-004
   Fe+2                  7.492e-005  4.852e-005    -4.125    -4.314    -0.189
   Fe(HS)2               5.132e-005  5.146e-005    -4.290    -4.289     0.001
   FeHCO3+               3.798e-005  3.407e-005    -4.420    -4.468    -0.047
   FeCO3                 1.760e-006  1.765e-006    -5.754    -5.753     0.001
   Fe(HS)3-              2.154e-007  1.933e-007    -6.667    -6.714    -0.047
   FeOH+                 7.873e-008  7.063e-008    -7.104    -7.151    -0.047
   FeCl+                 6.599e-009  5.920e-009    -8.181    -8.228    -0.047
   FeSO4                 3.140e-010  3.148e-010    -9.503    -9.502     0.001
   Fe(OH)2               2.760e-012  2.767e-012   -11.559   -11.558     0.001
   Fe(OH)3-              5.274e-016  4.731e-016   -15.278   -15.325    -0.047
   FeHSO4+               5.010e-016  4.494e-016   -15.300   -15.347    -0.047
Fe(3)           7.940e-014
   Fe(OH)2+              5.176e-014  4.643e-014   -13.286   -13.333    -0.047
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.288e-016  1.156e-016   -15.890   -15.937    -0.047
   FeOH+2                4.704e-017  3.047e-017   -16.328   -16.516    -0.189
   Fe+3                  2.724e-021  1.025e-021   -20.565   -20.989    -0.424
   FeCl+2                4.225e-024  2.736e-024   -23.374   -23.563    -0.189
   FeSO4+                4.572e-025  4.101e-025   -24.340   -24.387    -0.047
   FeCl2+                1.204e-027  1.080e-027   -26.919   -26.966    -0.047
   FeHSO4+2              3.683e-031  2.385e-031   -30.434   -30.622    -0.189
   Fe(SO4)2-             3.649e-031  3.274e-031   -30.438   -30.485    -0.047
   Fe2(OH)2+4            1.420e-031  2.498e-032   -30.848   -31.602    -0.755
   FeCl3                 9.523e-033  9.548e-033   -32.021   -32.020     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.436   -42.616    -1.179
H(0)            1.361e-009
   H2                    6.805e-010  6.823e-010    -9.167    -9.166     0.001
K               1.893e-005
   K+                    1.893e-005  1.695e-005    -4.723    -4.771    -0.048
   KSO4-                 4.842e-012  4.344e-012   -11.315   -11.362    -0.047
Mg              8.464e-005
   Mg+2                  7.973e-005  5.277e-005    -4.098    -4.278    -0.179
   MgHCO3+               4.832e-006  4.335e-006    -5.316    -5.363    -0.047
   MgCO3                 7.614e-008  7.634e-008    -7.118    -7.117     0.001
   MgOH+                 9.830e-010  8.818e-010    -9.007    -9.055    -0.047
   MgSO4                 4.501e-010  4.513e-010    -9.347    -9.346     0.001
Mn(2)           6.347e-005
   Mn+2                  4.149e-005  2.687e-005    -4.382    -4.571    -0.189
   MnHCO3+               1.874e-005  1.681e-005    -4.727    -4.774    -0.047
   MnCO3                 3.228e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.078e-008  9.675e-009    -7.967    -8.014    -0.047
   MnOH+                 3.544e-009  3.179e-009    -8.451    -8.498    -0.047
   MnSO4                 1.739e-010  1.743e-010    -9.760    -9.759     0.001
   MnCl2                 3.723e-013  3.733e-013   -12.429   -12.428     0.001
   MnCl3-                1.013e-017  9.086e-018   -16.994   -17.042    -0.047
   Mn(OH)3-              4.629e-020  4.153e-020   -19.335   -19.382    -0.047
Mn(3)           4.882e-034
   Mn+3                  4.882e-034  1.837e-034   -33.311   -33.736    -0.424
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.138   -84.327    -0.189
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.319   -97.366    -0.047
Na              2.176e-004
   Na+                   2.169e-004  1.948e-004    -3.664    -3.710    -0.047
   NaHCO3                7.670e-007  7.690e-007    -6.115    -6.114     0.001
   NaCO3-                6.130e-009  5.499e-009    -8.213    -8.260    -0.047
   NaSO4-                3.970e-011  3.562e-011   -10.401   -10.448    -0.047
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.049   -74.048     0.001
S(-2)           2.083e-004



   H2S                   6.533e-005  6.550e-005    -4.185    -4.184     0.001
   Fe(HS)2               5.132e-005  5.146e-005    -4.290    -4.289     0.001
   HS-                   3.845e-005  3.449e-005    -4.415    -4.462    -0.047
   AsS(OH)(HS)-          3.201e-007  2.871e-007    -6.495    -6.542    -0.047
   Fe(HS)3-              2.154e-007  1.933e-007    -6.667    -6.714    -0.047
   S5-2                  5.734e-008  4.036e-008    -7.242    -7.394    -0.153
   S4-2                  3.407e-008  2.355e-008    -7.468    -7.628    -0.160
   S6-2                  2.919e-008  2.089e-008    -7.535    -7.680    -0.145
   S-2                   2.962e-011  1.918e-011   -10.528   -10.717    -0.189
   S3-2                  1.225e-011  8.297e-012   -10.912   -11.081    -0.169
   S2-2                  7.067e-013  4.709e-013   -12.151   -12.327    -0.176
   As3S4(HS)2-           1.975e-015  1.772e-015   -14.704   -14.752    -0.047
S(6)            7.267e-008
   SO4-2                 5.582e-008  3.648e-008    -7.253    -7.438    -0.185
   CaSO4                 1.586e-008  1.591e-008    -7.800    -7.798     0.001
   MgSO4                 4.501e-010  4.513e-010    -9.347    -9.346     0.001
   FeSO4                 3.140e-010  3.148e-010    -9.503    -9.502     0.001
   MnSO4                 1.739e-010  1.743e-010    -9.760    -9.759     0.001
   NaSO4-                3.970e-011  3.562e-011   -10.401   -10.448    -0.047
   BaSO4                 6.126e-012  6.142e-012   -11.213   -11.212     0.001
   KSO4-                 4.842e-012  4.344e-012   -11.315   -11.362    -0.047
   HSO4-                 8.587e-013  7.704e-013   -12.066   -12.113    -0.047
   CaHSO4+               2.256e-014  2.024e-014   -13.647   -13.694    -0.047
   FeHSO4+               5.010e-016  4.494e-016   -15.300   -15.347    -0.047
   FeSO4+                4.572e-025  4.101e-025   -24.340   -24.387    -0.047
   FeHSO4+2              3.683e-031  2.385e-031   -30.434   -30.622    -0.189
   Fe(SO4)2-             3.649e-031  3.274e-031   -30.438   -30.485    -0.047

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.60  -17.98   -1.38  As2O3
Artinite        -10.65   -1.05    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.88  -44.65    8.23  As2O5
As2S3(am)        -6.46  -51.36  -44.90  As2S3
As_native        -5.48  -18.02  -12.53  As
Ba3(AsO4)2      -16.21  -66.32  -50.11  Ba3(AsO4)2
Barite           -3.94  -13.91   -9.97  BaSO4
Birnessite      -28.83   14.77   43.60  MnO2
Bixbyite        -26.88  -27.49   -0.61  Mn2O3
Brucite          -7.79    9.05   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.97  -54.88  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.72   -2.14   -2.86  CH4
Claudetite      -16.64  -17.98   -1.34  As2O3
CO2(g)           -1.00   -2.46   -1.47  CO2
Dolomite         -1.49  -18.58  -17.09  CaMg(CO3)2
Dolomite(d)      -2.04  -18.58  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.18   -4.22   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.55  -37.49  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.18   -1.00  H2S
Halite           -9.35   -7.76    1.58  NaCl
Hausmannite     -28.75   32.28   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.80  -38.77  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.58  -31.34   -8.76  Mg5(CO3)4(OH)2:4H2O



Jarosite(ss)    -33.15  -42.98   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.43  -42.64   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.30  -41.58   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.14  -44.53   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.53   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.07  -10.10   -8.03  MgCO3
Magnetite         3.28    7.01    3.74  Fe3O4
Manganite       -13.58   11.76   25.34  MnOOH
Melanterite      -9.54  -11.75   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.86   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.07  -89.79   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.90  -60.61  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.39  -12.68    2.71  MnCl2:4H2O
MnS(Green)       -6.17   -2.37    3.80  MnS
MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.32   -5.86   -0.55  NaHCO3
Natron          -11.93  -13.24   -1.31  Na2CO3:10H2O
Nesquehonite     -4.48  -10.10   -5.62  MgCO3:3H2O
Nsutite         -27.79   14.77   42.56  MnO2
O2(g)           -71.16  -74.05   -2.89  O2
Orpiment         -5.06  -51.36  -46.30  As2S3
Portlandite     -12.13   10.67   22.80  Ca(OH)2
Pyrite           11.26   -7.22  -18.48  FeS2
Pyrochroite      -6.44    8.76   15.20  Mn(OH)2
Pyrolusite      -26.61   14.77   41.38  MnO2
Realgar          -3.18  -23.13  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.19  -44.44  -20.25  FeAsO4:2H2O
Siderite          0.76  -10.13  -10.89  FeCO3
Siderite(d)(3)    0.32  -10.13  -10.45  FeCO3
Sulfur           -3.00  -18.03  -15.03  S
Thenardite      -14.68  -14.86   -0.18  Na2SO4
Thermonatrite   -13.37  -13.24    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.73  -12.29   -8.56  BaCO3

Reaction step 77.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.540e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.84   14.76   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.658e-002 -3.424e-003



Goethite            -0.00   -1.00   -1.00   1.060e-002  1.042e-002 -1.781e-004
Manganite          -13.58   11.76   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  4.018e-004  4.018e-004
Siderite(d)(3)       0.32  -10.13  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.73  -12.30   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.796e-004  Surface charge, eq

Hfo_s         
 5.211e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.753e-006       0.720  3.753e-006      -5.426
Hfo_sOMn+        8.952e-007       0.172  8.953e-007      -6.048
Hfo_sOFe+        4.642e-007       0.089  4.642e-007      -6.333
Hfo_sOH2+        7.847e-008       0.015  7.847e-008      -7.105
Hfo_sOH          1.830e-008       0.004  1.830e-008      -7.738
Hfo_sOHBa+2      1.770e-009       0.000  1.770e-009      -8.752
Hfo_sO-          9.776e-011       0.000  9.777e-011     -10.010

Hfo           
 1.796e-004  Surface charge, eq

Hfo_w         
 2.084e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.598e-004       0.767  1.598e-004      -3.796
Hfo_wOH          3.727e-005       0.179  3.727e-005      -4.429
Hfo_wOFe+        8.824e-006       0.042  8.824e-006      -5.054
Hfo_wOMn+        1.448e-006       0.007  1.449e-006      -5.839
Hfo_wOCa+        5.261e-007       0.003  5.261e-007      -6.279
Hfo_wOMg+        2.243e-007       0.001  2.243e-007      -6.649
Hfo_wO-          1.991e-007       0.001  1.991e-007      -6.701
Hfo_wOFeOH       1.080e-007       0.001  1.080e-007      -6.967
Hfo_wH2AsO3      9.835e-009       0.000  9.835e-009      -8.007
Hfo_wSO4-        1.771e-011       0.000  1.771e-011     -10.752
Hfo_wOHSO4-2     8.239e-012       0.000  8.240e-012     -11.084
Hfo_wOBa+        3.586e-012       0.000  3.587e-012     -11.445
Hfo_wOHAsO4-3    4.924e-018       0.000  4.924e-018     -17.308
Hfo_wHAsO4-      2.028e-018       0.000  2.028e-018     -17.693
Hfo_wH2AsO4      2.814e-019       0.000  2.814e-019     -18.551

Mno           
-2.979e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.934e-029       0.000  5.935e-029     -28.227
Mno_O3Ca         3.682e-030       0.000  3.682e-030     -29.434
Mno_O3-2         2.323e-030       0.000  2.323e-030     -29.634
Mno_O3HMn+       1.793e-030       0.000  1.793e-030     -29.747
Mno_O3H-         1.759e-031       0.000  1.759e-031     -30.755
Mno_O3HCa+       9.704e-032       0.000  9.705e-032     -31.013
Mno_O3Na-        4.795e-032       0.000  4.795e-032     -31.319
Mno_O3Mg         3.357e-032       0.000  3.357e-032     -31.474
Mno_O3Ba         1.181e-032       0.000  1.181e-032     -31.928
Mno_O3HMg+       5.991e-034       0.000  5.992e-034     -33.222
Mno_O3HBa+       5.568e-034       0.000  5.568e-034     -33.254
Mno_O3HNa        3.387e-034       0.000  3.387e-034     -33.470
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.521e-040       0.000  1.522e-040     -39.818



Mno_O3H3Cl       3.702e-043       0.000  3.702e-043     -42.432

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               5.441e-007  5.441e-007
C                1.899e-002  1.899e-002
Ca               3.575e-003  3.575e-003
Cl               9.873e-005  9.873e-005
Fe               1.696e-004  1.696e-004
K                1.893e-005  1.893e-005
Mg               8.464e-005  8.464e-005
Mn               6.401e-005  6.401e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.658      Charge balance
                                       pe  =  -3.649      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.135e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.305e-003
                       Total CO2 (mol/kg)  =  1.164e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.802e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.44
                               Iterations  =  32
                                  Total H  = 1.110439e+002
                                  Total O  = 5.553444e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.418e-007  2.199e-007    -6.616    -6.658    -0.041
   OH-                   5.074e-008  4.550e-008    -7.295    -7.342    -0.047
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.201e-007  2.871e-007    -6.495    -6.542    -0.047
   H3AsO3                1.023e-009  1.026e-009    -8.990    -8.989     0.001
   H2AsO3-               3.683e-012  3.303e-012   -11.434   -11.481    -0.047
   As3S4(HS)2-           2.024e-015  1.815e-015   -14.694   -14.741    -0.047
   H4AsO3+               1.247e-016  1.118e-016   -15.904   -15.952    -0.047
   HAsO3-2               4.634e-020  2.997e-020   -19.334   -19.523    -0.189
   AsO3-3                7.248e-029  2.719e-029   -28.140   -28.566    -0.426
As(5)           1.738e-018
   H2AsO4-               1.210e-018  1.085e-018   -17.917   -17.965    -0.047
   HAsO4-2               5.277e-019  3.413e-019   -18.278   -18.467    -0.189
   H3AsO4                4.748e-023  4.761e-023   -22.323   -22.322     0.001
   AsO4-3                9.262e-024  3.475e-024   -23.033   -23.459    -0.426
Ba              5.441e-007
   Ba+2                  5.185e-007  3.354e-007    -6.285    -6.474    -0.189
   BaHCO3+               2.534e-008  2.272e-008    -7.596    -7.644    -0.047
   BaCO3                 2.605e-010  2.612e-010    -9.584    -9.583     0.001
   BaSO4                 6.010e-012  6.026e-012   -11.221   -11.220     0.001
   BaOH+                 5.760e-014  5.165e-014   -13.240   -13.287    -0.047
C(-4)           7.353e-003
   CH4                   7.353e-003  7.372e-003    -2.134    -2.132     0.001
C(4)            1.164e-002
   HCO3-                 7.852e-003  7.069e-003    -2.105    -2.151    -0.046
   CO2                   3.487e-003  3.497e-003    -2.457    -2.456     0.001
   CaHCO3+               2.209e-004  1.981e-004    -3.656    -3.703    -0.047



   FeHCO3+               3.919e-005  3.515e-005    -4.407    -4.454    -0.047
   MnHCO3+               1.899e-005  1.703e-005    -4.722    -4.769    -0.047
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.860e-006  4.358e-006    -5.313    -5.361    -0.047
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.295e-006  1.507e-006    -5.639    -5.822    -0.183
   FeCO3                 1.793e-006  1.798e-006    -5.746    -5.745     0.001
   NaHCO3                7.720e-007  7.740e-007    -6.112    -6.111     0.001
   MgCO3                 7.559e-008  7.579e-008    -7.122    -7.120     0.001
   BaHCO3+               2.534e-008  2.272e-008    -7.596    -7.644    -0.047
   NaCO3-                6.095e-009  5.466e-009    -8.215    -8.262    -0.047
   BaCO3                 2.605e-010  2.612e-010    -9.584    -9.583     0.001
Ca              3.575e-003
   Ca+2                  3.348e-003  2.198e-003    -2.475    -2.658    -0.183
   CaHCO3+               2.209e-004  1.981e-004    -3.656    -3.703    -0.047
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.568e-008  1.572e-008    -7.805    -7.804     0.001
   CaOH+                 1.848e-009  1.658e-009    -8.733    -8.780    -0.047
   CaHSO4+               2.258e-014  2.025e-014   -13.646   -13.694    -0.047
Cl              9.873e-005
   Cl-                   9.872e-005  8.835e-005    -4.006    -4.054    -0.048
   MnCl+                 1.085e-008  9.727e-009    -7.965    -8.012    -0.047
   FeCl+                 6.761e-009  6.064e-009    -8.170    -8.217    -0.047
   MnCl2                 3.742e-013  3.751e-013   -12.427   -12.426     0.001
   MnCl3-                1.018e-017  9.128e-018   -16.992   -17.040    -0.047
   FeCl+2                4.391e-024  2.840e-024   -23.357   -23.547    -0.189
   FeCl2+                1.250e-027  1.121e-027   -26.903   -26.950    -0.047
   FeCl3                 9.877e-033  9.902e-033   -32.005   -32.004     0.001
Fe(2)           1.696e-004
   Fe+2                  7.687e-005  4.972e-005    -4.114    -4.303    -0.189
   Fe(HS)2               5.147e-005  5.161e-005    -4.288    -4.287     0.001
   FeHCO3+               3.919e-005  3.515e-005    -4.407    -4.454    -0.047
   FeCO3                 1.793e-006  1.798e-006    -5.746    -5.745     0.001
   Fe(HS)3-              2.138e-007  1.918e-007    -6.670    -6.717    -0.047
   FeOH+                 7.969e-008  7.147e-008    -7.099    -7.146    -0.047
   FeCl+                 6.761e-009  6.064e-009    -8.170    -8.217    -0.047
   FeSO4                 3.161e-010  3.170e-010    -9.500    -9.499     0.001
   Fe(OH)2               2.758e-012  2.765e-012   -11.559   -11.558     0.001
   Fe(OH)3-              5.207e-016  4.669e-016   -15.283   -15.331    -0.047
   FeHSO4+               5.109e-016  4.582e-016   -15.292   -15.339    -0.047
Fe(3)           8.006e-014
   Fe(OH)2+              5.243e-014  4.702e-014   -13.280   -13.328    -0.047
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.273e-016  1.141e-016   -15.895   -15.943    -0.047
   FeOH+2                4.830e-017  3.124e-017   -16.316   -16.505    -0.189
   Fe+3                  2.837e-021  1.064e-021   -20.547   -20.973    -0.426
   FeCl+2                4.391e-024  2.840e-024   -23.357   -23.547    -0.189
   FeSO4+                4.666e-025  4.184e-025   -24.331   -24.378    -0.047
   FeCl2+                1.250e-027  1.121e-027   -26.903   -26.950    -0.047
   FeHSO4+2              3.809e-031  2.464e-031   -30.419   -30.608    -0.189
   Fe(SO4)2-             3.659e-031  3.282e-031   -30.437   -30.484    -0.047
   Fe2(OH)2+4            1.501e-031  2.626e-032   -30.824   -31.581    -0.757
   FeCl3                 9.877e-033  9.902e-033   -32.005   -32.004     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.406   -42.588    -1.183
H(0)            1.359e-009
   H2                    6.795e-010  6.813e-010    -9.168    -9.167     0.001
K               1.893e-005
   K+                    1.893e-005  1.694e-005    -4.723    -4.771    -0.048
   KSO4-                 4.758e-012  4.267e-012   -11.323   -11.370    -0.047
Mg              8.464e-005
   Mg+2                  7.971e-005  5.269e-005    -4.099    -4.278    -0.180
   MgHCO3+               4.860e-006  4.358e-006    -5.313    -5.361    -0.047
   MgCO3                 7.559e-008  7.579e-008    -7.122    -7.120     0.001
   MgOH+                 9.696e-010  8.695e-010    -9.013    -9.061    -0.047
   MgSO4                 4.416e-010  4.428e-010    -9.355    -9.354     0.001
Mn(2)           6.401e-005
   Mn+2                  4.178e-005  2.702e-005    -4.379    -4.568    -0.189



   MnHCO3+               1.899e-005  1.703e-005    -4.722    -4.769    -0.047
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.085e-008  9.727e-009    -7.965    -8.012    -0.047
   MnOH+                 3.521e-009  3.157e-009    -8.453    -8.501    -0.047
   MnSO4                 1.718e-010  1.723e-010    -9.765    -9.764     0.001
   MnCl2                 3.742e-013  3.751e-013   -12.427   -12.426     0.001
   MnCl3-                1.018e-017  9.128e-018   -16.992   -17.040    -0.047
   Mn(OH)3-              4.485e-020  4.022e-020   -19.348   -19.396    -0.047
Mn(3)           4.990e-034
   Mn+3                  4.990e-034  1.872e-034   -33.302   -33.728    -0.426
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.155   -84.345    -0.189
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.331   -97.378    -0.047
Na              2.176e-004
   Na+                   2.169e-004  1.947e-004    -3.664    -3.711    -0.047
   NaHCO3                7.720e-007  7.740e-007    -6.112    -6.111     0.001
   NaCO3-                6.095e-009  5.466e-009    -8.215    -8.262    -0.047
   NaSO4-                3.901e-011  3.499e-011   -10.409   -10.456    -0.047
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.048   -74.047     0.001
S(-2)           2.083e-004
   H2S                   6.545e-005  6.562e-005    -4.184    -4.183     0.001
   Fe(HS)2               5.147e-005  5.161e-005    -4.288    -4.287     0.001
   HS-                   3.805e-005  3.413e-005    -4.420    -4.467    -0.047
   AsS(OH)(HS)-          3.201e-007  2.871e-007    -6.495    -6.542    -0.047
   Fe(HS)3-              2.138e-007  1.918e-007    -6.670    -6.717    -0.047
   S5-2                  5.607e-008  3.943e-008    -7.251    -7.404    -0.153
   S4-2                  3.332e-008  2.301e-008    -7.477    -7.638    -0.161
   S6-2                  2.855e-008  2.041e-008    -7.544    -7.690    -0.146
   S-2                   2.898e-011  1.874e-011   -10.538   -10.727    -0.189
   S3-2                  1.198e-011  8.107e-012   -10.922   -11.091    -0.170
   S2-2                  6.913e-013  4.601e-013   -12.160   -12.337    -0.177
   As3S4(HS)2-           2.024e-015  1.815e-015   -14.694   -14.741    -0.047
S(6)            7.157e-008
   SO4-2                 5.492e-008  3.585e-008    -7.260    -7.446    -0.185
   CaSO4                 1.568e-008  1.572e-008    -7.805    -7.804     0.001
   MgSO4                 4.416e-010  4.428e-010    -9.355    -9.354     0.001
   FeSO4                 3.161e-010  3.170e-010    -9.500    -9.499     0.001
   MnSO4                 1.718e-010  1.723e-010    -9.765    -9.764     0.001
   NaSO4-                3.901e-011  3.499e-011   -10.409   -10.456    -0.047
   BaSO4                 6.010e-012  6.026e-012   -11.221   -11.220     0.001
   KSO4-                 4.758e-012  4.267e-012   -11.323   -11.370    -0.047
   HSO4-                 8.547e-013  7.665e-013   -12.068   -12.115    -0.047
   CaHSO4+               2.258e-014  2.025e-014   -13.646   -13.694    -0.047
   FeHSO4+               5.109e-016  4.582e-016   -15.292   -15.339    -0.047
   FeSO4+                4.666e-025  4.184e-025   -24.331   -24.378    -0.047
   FeHSO4+2              3.809e-031  2.464e-031   -30.419   -30.608    -0.189
   Fe(SO4)2-             3.659e-031  3.282e-031   -30.437   -30.484    -0.047

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.74  -10.10   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.60  -17.98   -1.38  As2O3
Artinite        -10.66   -1.06    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.87  -44.64    8.23  As2O5
As2S3(am)        -6.45  -51.35  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -16.23  -66.34  -50.11  Ba3(AsO4)2
Barite           -3.95  -13.92   -9.97  BaSO4
Birnessite      -28.84   14.76   43.60  MnO2
Bixbyite        -26.90  -27.51   -0.61  Mn2O3
Brucite          -7.80    9.04   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -35.99  -54.89  -18.91  Ca3(AsO4)2:4H2O



Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -16.64  -17.98   -1.34  As2O3
CO2(g)           -0.99   -2.46   -1.47  CO2
Dolomite         -1.49  -18.58  -17.09  CaMg(CO3)2
Dolomite(d)      -2.04  -18.58  -16.54  CaMg(CO3)2
Epsomite         -9.58  -11.72   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.17   -4.21   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.55  -37.49  -45.03  Fe3S4
Gypsum           -5.52  -10.10   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.18   -1.00  H2S
Halite           -9.35   -7.76    1.58  NaCl
Hausmannite     -28.77   32.26   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.81  -38.78  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.60  -31.36   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.15  -42.98   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.43  -42.64   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.13  -44.52   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.07  -10.10   -8.03  MgCO3
Magnetite         3.28    7.01    3.74  Fe3O4
Manganite       -13.58   11.76   25.34  MnOOH
Melanterite      -9.54  -11.75   -2.21  FeSO4:7H2O
Mirabilite      -13.75  -14.87   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.08  -89.79   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.92  -60.62  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.39  -12.68    2.71  MnCl2:4H2O
MnS(Green)       -6.18   -2.38    3.80  MnS
MnSO4           -14.68  -12.01    2.67  MnSO4
Nahcolite        -5.31   -5.86   -0.55  NaHCO3
Natron          -11.93  -13.24   -1.31  Na2CO3:10H2O
Nesquehonite     -4.48  -10.10   -5.62  MgCO3:3H2O
Nsutite         -27.80   14.76   42.56  MnO2
O2(g)           -71.15  -74.05   -2.89  O2
Orpiment         -5.05  -51.35  -46.30  As2S3
Portlandite     -12.14   10.66   22.80  Ca(OH)2
Pyrite           11.26   -7.22  -18.48  FeS2
Pyrochroite      -6.45    8.75   15.20  Mn(OH)2
Pyrolusite      -26.62   14.76   41.38  MnO2
Realgar          -3.18  -23.12  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.18  -44.43  -20.25  FeAsO4:2H2O
Siderite          0.76  -10.13  -10.89  FeCO3
Siderite(d)(3)    0.32  -10.13  -10.45  FeCO3
Sulfur           -3.00  -18.03  -15.03  S
Thenardite      -14.69  -14.87   -0.18  Na2SO4
Thermonatrite   -13.37  -13.24    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.73  -12.30   -8.56  BaCO3

Reaction step 78.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.560e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.85   14.76   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.655e-002 -3.450e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.042e-002 -1.814e-004
Manganite          -13.59   11.75   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.013e-004  4.013e-004
Siderite(d)(3)       0.33  -10.12  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.74  -12.30   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.799e-004  Surface charge, eq

Hfo_s         
 5.209e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.757e-006       0.721  3.757e-006      -5.425
Hfo_sOMn+        8.853e-007       0.170  8.854e-007      -6.053
Hfo_sOFe+        4.675e-007       0.090  4.676e-007      -6.330
Hfo_sOH2+        7.909e-008       0.015  7.909e-008      -7.102
Hfo_sOH          1.822e-008       0.003  1.822e-008      -7.739
Hfo_sOHBa+2      1.759e-009       0.000  1.759e-009      -8.755
Hfo_sO-          9.614e-011       0.000  9.615e-011     -10.017

Hfo           
 1.799e-004  Surface charge, eq

Hfo_w         
 2.084e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.602e-004       0.769  1.602e-004      -3.795
Hfo_wOH          3.690e-005       0.177  3.690e-005      -4.433
Hfo_wOFe+        8.837e-006       0.042  8.837e-006      -5.054
Hfo_wOMn+        1.424e-006       0.007  1.424e-006      -5.846
Hfo_wOCa+        5.173e-007       0.002  5.173e-007      -6.286
Hfo_wOMg+        2.190e-007       0.001  2.190e-007      -6.660
Hfo_wO-          1.947e-007       0.001  1.947e-007      -6.711
Hfo_wOFeOH       1.068e-007       0.001  1.068e-007      -6.971
Hfo_wH2AsO3      9.818e-009       0.000  9.818e-009      -8.008



Hfo_wSO4-        1.745e-011       0.000  1.745e-011     -10.758
Hfo_wOHSO4-2     8.016e-012       0.000  8.016e-012     -11.096
Hfo_wOBa+        3.501e-012       0.000  3.501e-012     -11.456
Hfo_wOHAsO4-3    4.744e-018       0.000  4.744e-018     -17.324
Hfo_wHAsO4-      2.002e-018       0.000  2.002e-018     -17.698
Hfo_wH2AsO4      2.813e-019       0.000  2.813e-019     -18.551

Mno           
-7.223e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.463e-025       0.000  1.463e-025     -24.835
Mno_O3Ca         9.076e-027       0.000  9.077e-027     -26.042
Mno_O3-2         5.694e-027       0.000  5.694e-027     -26.245
Mno_O3HMn+       4.473e-027       0.000  4.473e-027     -26.349
Mno_O3H-         4.364e-028       0.000  4.365e-028     -27.360
Mno_O3HCa+       2.422e-028       0.000  2.422e-028     -27.616
Mno_O3Na-        1.175e-028       0.000  1.175e-028     -27.930
Mno_O3Mg         8.217e-029       0.000  8.218e-029     -28.085
Mno_O3Ba         2.891e-029       0.000  2.891e-029     -28.539
Mno_O3HMg+       1.485e-030       0.000  1.485e-030     -29.828
Mno_O3HBa+       1.380e-030       0.000  1.380e-030     -29.860
Mno_O3HNa        8.402e-031       0.000  8.403e-031     -30.076
Mno_O3H2         2.512e-032       0.000  2.512e-032     -31.600
Mno_O3H3+        3.870e-037       0.000  3.870e-037     -36.412
Mno_O3H3Cl       9.413e-040       0.000  9.413e-040     -39.026

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.211e-007  3.211e-007
Ba               5.441e-007  5.441e-007
C                1.922e-002  1.922e-002
Ca               3.600e-003  3.600e-003
Cl               9.873e-005  9.873e-005
Fe               1.730e-004  1.730e-004
K                1.893e-005  1.893e-005
Mg               8.465e-005  8.464e-005
Mn               6.454e-005  6.454e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.652      Charge balance
                                       pe  =  -3.644      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.143e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.365e-003
                       Total CO2 (mol/kg)  =  1.176e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.805e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.42
                               Iterations  =  43
                                  Total H  = 1.110443e+002
                                  Total O  = 5.553473e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma



   H+                    2.449e-007  2.226e-007    -6.611    -6.652    -0.041
   OH-                   5.014e-008  4.495e-008    -7.300    -7.347    -0.047
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.211e-007
   AsS(OH)(HS)-          3.201e-007  2.870e-007    -6.495    -6.542    -0.047
   H3AsO3                1.032e-009  1.035e-009    -8.986    -8.985     0.001
   H2AsO3-               3.670e-012  3.291e-012   -11.435   -11.483    -0.047
   As3S4(HS)2-           2.073e-015  1.859e-015   -14.683   -14.731    -0.047
   H4AsO3+               1.273e-016  1.141e-016   -15.895   -15.943    -0.047
   HAsO3-2               4.565e-020  2.949e-020   -19.341   -19.530    -0.190
   AsO3-3                7.065e-029  2.643e-029   -28.151   -28.578    -0.427
As(5)           1.728e-018
   H2AsO4-               1.207e-018  1.082e-018   -17.918   -17.966    -0.047
   HAsO4-2               5.207e-019  3.363e-019   -18.283   -18.473    -0.190
   H3AsO4                4.795e-023  4.808e-023   -22.319   -22.318     0.001
   AsO4-3                9.041e-024  3.382e-024   -23.044   -23.471    -0.427
Ba              5.441e-007
   Ba+2                  5.184e-007  3.348e-007    -6.285    -6.475    -0.190
   BaHCO3+               2.548e-008  2.284e-008    -7.594    -7.641    -0.047
   BaCO3                 2.586e-010  2.593e-010    -9.587    -9.586     0.001
   BaSO4                 5.898e-012  5.913e-012   -11.229   -11.228     0.001
   BaOH+                 5.682e-014  5.094e-014   -13.245   -13.293    -0.047
C(-4)           7.453e-003
   CH4                   7.453e-003  7.472e-003    -2.128    -2.127     0.001
C(4)            1.176e-002
   HCO3-                 7.908e-003  7.117e-003    -2.102    -2.148    -0.046
   CO2                   3.554e-003  3.564e-003    -2.449    -2.448     0.001
   CaHCO3+               2.237e-004  2.006e-004    -3.650    -3.698    -0.047
   FeHCO3+               4.042e-005  3.624e-005    -4.393    -4.441    -0.047
   MnHCO3+               1.923e-005  1.724e-005    -4.716    -4.764    -0.047
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.887e-006  4.381e-006    -5.311    -5.358    -0.047
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.285e-006  1.499e-006    -5.641    -5.824    -0.183
   FeCO3                 1.826e-006  1.831e-006    -5.738    -5.737     0.001
   NaHCO3                7.769e-007  7.790e-007    -6.110    -6.108     0.001
   MgCO3                 7.506e-008  7.526e-008    -7.125    -7.123     0.001
   BaHCO3+               2.548e-008  2.284e-008    -7.594    -7.641    -0.047
   NaCO3-                6.061e-009  5.433e-009    -8.217    -8.265    -0.047
   BaCO3                 2.586e-010  2.593e-010    -9.587    -9.586     0.001
Ca              3.600e-003
   Ca+2                  3.371e-003  2.210e-003    -2.472    -2.656    -0.183
   CaHCO3+               2.237e-004  2.006e-004    -3.650    -3.698    -0.047
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.549e-008  1.554e-008    -7.810    -7.809     0.001
   CaOH+                 1.837e-009  1.647e-009    -8.736    -8.783    -0.047
   CaHSO4+               2.260e-014  2.026e-014   -13.646   -13.693    -0.047
Cl              9.873e-005
   Cl-                   9.872e-005  8.832e-005    -4.006    -4.054    -0.048
   MnCl+                 1.091e-008  9.778e-009    -7.962    -8.010    -0.047
   FeCl+                 6.925e-009  6.208e-009    -8.160    -8.207    -0.047
   MnCl2                 3.760e-013  3.770e-013   -12.425   -12.424     0.001
   MnCl3-                1.023e-017  9.170e-018   -16.990   -17.038    -0.047
   FeCl+2                4.561e-024  2.946e-024   -23.341   -23.531    -0.190
   FeCl2+                1.296e-027  1.162e-027   -26.887   -26.935    -0.047
   FeCl3                 1.024e-032  1.026e-032   -31.990   -31.989     0.001
Fe(2)           1.730e-004
   Fe+2                  7.884e-005  5.092e-005    -4.103    -4.293    -0.190
   Fe(HS)2               5.162e-005  5.175e-005    -4.287    -4.286     0.001
   FeHCO3+               4.042e-005  3.624e-005    -4.393    -4.441    -0.047
   FeCO3                 1.826e-006  1.831e-006    -5.738    -5.737     0.001
   Fe(HS)3-              2.123e-007  1.903e-007    -6.673    -6.721    -0.047
   FeOH+                 8.065e-008  7.230e-008    -7.093    -7.141    -0.047
   FeCl+                 6.925e-009  6.208e-009    -8.160    -8.207    -0.047
   FeSO4                 3.182e-010  3.191e-010    -9.497    -9.496     0.001
   Fe(OH)2               2.756e-012  2.763e-012   -11.560   -11.559     0.001
   FeHSO4+               5.209e-016  4.669e-016   -15.283   -15.331    -0.047



   Fe(OH)3-              5.141e-016  4.609e-016   -15.289   -15.336    -0.047
Fe(3)           8.073e-014
   Fe(OH)2+              5.309e-014  4.760e-014   -13.275   -13.322    -0.047
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.257e-016  1.127e-016   -15.900   -15.948    -0.047
   FeOH+2                4.957e-017  3.202e-017   -16.305   -16.495    -0.190
   Fe+3                  2.953e-021  1.104e-021   -20.530   -20.957    -0.427
   FeCl+2                4.561e-024  2.946e-024   -23.341   -23.531    -0.190
   FeSO4+                4.760e-025  4.267e-025   -24.322   -24.370    -0.047
   FeCl2+                1.296e-027  1.162e-027   -26.887   -26.935    -0.047
   FeHSO4+2              3.938e-031  2.544e-031   -30.405   -30.594    -0.190
   Fe(SO4)2-             3.669e-031  3.289e-031   -30.435   -30.483    -0.047
   Fe2(OH)2+4            1.585e-031  2.759e-032   -30.800   -31.559    -0.759
   FeCl3                 1.024e-032  1.026e-032   -31.990   -31.989     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.375   -42.562    -1.186
H(0)            1.357e-009
   H2                    6.786e-010  6.803e-010    -9.168    -9.167     0.001
K               1.893e-005
   K+                    1.893e-005  1.693e-005    -4.723    -4.771    -0.048
   KSO4-                 4.676e-012  4.192e-012   -11.330   -11.378    -0.047
Mg              8.465e-005
   Mg+2                  7.969e-005  5.261e-005    -4.099    -4.279    -0.180
   MgHCO3+               4.887e-006  4.381e-006    -5.311    -5.358    -0.047
   MgCO3                 7.506e-008  7.526e-008    -7.125    -7.123     0.001
   MgOH+                 9.567e-010  8.577e-010    -9.019    -9.067    -0.047
   MgSO4                 4.334e-010  4.346e-010    -9.363    -9.362     0.001
Mn(2)           6.454e-005
   Mn+2                  4.207e-005  2.718e-005    -4.376    -4.566    -0.190
   MnHCO3+               1.923e-005  1.724e-005    -4.716    -4.764    -0.047
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.091e-008  9.778e-009    -7.962    -8.010    -0.047
   MnOH+                 3.498e-009  3.136e-009    -8.456    -8.504    -0.047
   MnSO4                 1.698e-010  1.703e-010    -9.770    -9.769     0.001
   MnCl2                 3.760e-013  3.770e-013   -12.425   -12.424     0.001
   MnCl3-                1.023e-017  9.170e-018   -16.990   -17.038    -0.047
   Mn(OH)3-              4.348e-020  3.898e-020   -19.362   -19.409    -0.047
Mn(3)           5.099e-034
   Mn+3                  5.099e-034  1.907e-034   -33.293   -33.720    -0.427
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.173   -84.362    -0.190
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.343   -97.390    -0.047
Na              2.176e-004
   Na+                   2.168e-004  1.947e-004    -3.664    -3.711    -0.047
   NaHCO3                7.769e-007  7.790e-007    -6.110    -6.108     0.001
   NaCO3-                6.061e-009  5.433e-009    -8.217    -8.265    -0.047
   NaSO4-                3.834e-011  3.437e-011   -10.416   -10.464    -0.047
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.047   -74.046     0.001
S(-2)           2.083e-004
   H2S                   6.556e-005  6.573e-005    -4.183    -4.182     0.001
   Fe(HS)2               5.162e-005  5.175e-005    -4.287    -4.286     0.001
   HS-                   3.767e-005  3.377e-005    -4.424    -4.471    -0.047
   AsS(OH)(HS)-          3.201e-007  2.870e-007    -6.495    -6.542    -0.047
   Fe(HS)3-              2.123e-007  1.903e-007    -6.673    -6.721    -0.047
   S5-2                  5.485e-008  3.854e-008    -7.261    -7.414    -0.153
   S4-2                  3.259e-008  2.249e-008    -7.487    -7.648    -0.161
   S6-2                  2.792e-008  1.995e-008    -7.554    -7.700    -0.146
   S-2                   2.836e-011  1.832e-011   -10.547   -10.737    -0.190
   S3-2                  1.172e-011  7.923e-012   -10.931   -11.101    -0.170
   S2-2                  6.765e-013  4.497e-013   -12.170   -12.347    -0.177
   As3S4(HS)2-           2.073e-015  1.859e-015   -14.683   -14.731    -0.047
S(6)            7.051e-008
   SO4-2                 5.404e-008  3.524e-008    -7.267    -7.453    -0.186
   CaSO4                 1.549e-008  1.554e-008    -7.810    -7.809     0.001
   MgSO4                 4.334e-010  4.346e-010    -9.363    -9.362     0.001
   FeSO4                 3.182e-010  3.191e-010    -9.497    -9.496     0.001



   MnSO4                 1.698e-010  1.703e-010    -9.770    -9.769     0.001
   NaSO4-                3.834e-011  3.437e-011   -10.416   -10.464    -0.047
   BaSO4                 5.898e-012  5.913e-012   -11.229   -11.228     0.001
   KSO4-                 4.676e-012  4.192e-012   -11.330   -11.378    -0.047
   HSO4-                 8.508e-013  7.627e-013   -12.070   -12.118    -0.047
   CaHSO4+               2.260e-014  2.026e-014   -13.646   -13.693    -0.047
   FeHSO4+               5.209e-016  4.669e-016   -15.283   -15.331    -0.047
   FeSO4+                4.760e-025  4.267e-025   -24.322   -24.370    -0.047
   FeHSO4+2              3.938e-031  2.544e-031   -30.405   -30.594    -0.190
   Fe(SO4)2-             3.669e-031  3.289e-031   -30.435   -30.483    -0.047

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.59  -17.97   -1.38  As2O3
Artinite        -10.68   -1.08    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.86  -44.64    8.23  As2O5
As2S3(am)        -6.44  -51.34  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -16.26  -66.37  -50.11  Ba3(AsO4)2
Barite           -3.96  -13.93   -9.97  BaSO4
Birnessite      -28.85   14.76   43.60  MnO2
Bixbyite        -26.91  -27.53   -0.61  Mn2O3
Brucite          -7.81    9.03   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.00  -54.91  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.73   -2.13   -2.86  CH4
Claudetite      -16.63  -17.97   -1.34  As2O3
CO2(g)           -0.98   -2.45   -1.47  CO2
Dolomite         -1.49  -18.58  -17.09  CaMg(CO3)2
Dolomite(d)      -2.04  -18.58  -16.54  CaMg(CO3)2
Epsomite         -9.59  -11.73   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.17   -4.21   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.55  -37.48  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.19   -4.18   -1.00  H2S
Halite           -9.35   -7.76    1.58  NaCl
Hausmannite     -28.80   32.23   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.82  -38.79  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.63  -31.39   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.15  -42.98   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.13  -44.52   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.07  -10.10   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.59   11.75   25.34  MnOOH
Melanterite      -9.54  -11.75   -2.21  FeSO4:7H2O
Mirabilite      -13.76  -14.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.09  -89.80   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.93  -60.64  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.38  -12.67    2.71  MnCl2:4H2O
MnS(Green)       -6.18   -2.38    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.31   -5.86   -0.55  NaHCO3



Natron          -11.94  -13.25   -1.31  Na2CO3:10H2O
Nesquehonite     -4.48  -10.10   -5.62  MgCO3:3H2O
Nsutite         -27.81   14.76   42.56  MnO2
O2(g)           -71.15  -74.05   -2.89  O2
Orpiment         -5.04  -51.34  -46.30  As2S3
Portlandite     -12.15   10.65   22.80  Ca(OH)2
Pyrite           11.26   -7.22  -18.48  FeS2
Pyrochroite      -6.46    8.74   15.20  Mn(OH)2
Pyrolusite      -26.62   14.76   41.38  MnO2
Realgar          -3.17  -23.12  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.18  -44.43  -20.25  FeAsO4:2H2O
Siderite          0.77  -10.12  -10.89  FeCO3
Siderite(d)(3)    0.33  -10.12  -10.45  FeCO3
Sulfur           -3.00  -18.02  -15.03  S
Thenardite      -14.70  -14.87   -0.18  Na2SO4
Thermonatrite   -13.37  -13.25    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.74  -12.30   -8.56  BaCO3

Reaction step 79.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.580e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.85   14.75   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.652e-002 -3.476e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.042e-002 -1.849e-004
Manganite          -13.60   11.74   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.008e-004  4.008e-004
Siderite(d)(3)       0.34  -10.11  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.74  -12.30   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.802e-004  Surface charge, eq

Hfo_s         
 5.208e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.761e-006       0.722  3.762e-006      -5.425
Hfo_sOMn+        8.756e-007       0.168  8.757e-007      -6.058



Hfo_sOFe+        4.709e-007       0.090  4.709e-007      -6.327
Hfo_sOH2+        7.970e-008       0.015  7.971e-008      -7.099
Hfo_sOH          1.814e-008       0.003  1.814e-008      -7.741
Hfo_sOHBa+2      1.749e-009       0.000  1.749e-009      -8.757
Hfo_sO-          9.457e-011       0.000  9.457e-011     -10.024

Hfo           
 1.802e-004  Surface charge, eq

Hfo_w         
 2.083e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.605e-004       0.771  1.605e-004      -3.795
Hfo_wOH          3.653e-005       0.175  3.653e-005      -4.437
Hfo_wOFe+        8.849e-006       0.042  8.849e-006      -5.053
Hfo_wOMn+        1.401e-006       0.007  1.401e-006      -5.854
Hfo_wOCa+        5.087e-007       0.002  5.088e-007      -6.293
Hfo_wOMg+        2.139e-007       0.001  2.139e-007      -6.670
Hfo_wO-          1.904e-007       0.001  1.904e-007      -6.720
Hfo_wOFeOH       1.056e-007       0.001  1.057e-007      -6.976
Hfo_wH2AsO3      9.801e-009       0.000  9.802e-009      -8.009
Hfo_wSO4-        1.719e-011       0.000  1.719e-011     -10.765
Hfo_wOHSO4-2     7.801e-012       0.000  7.802e-012     -11.108
Hfo_wOBa+        3.419e-012       0.000  3.419e-012     -11.466
Hfo_wOHAsO4-3    4.573e-018       0.000  4.573e-018     -17.340
Hfo_wHAsO4-      1.977e-018       0.000  1.978e-018     -17.704
Hfo_wH2AsO4      2.812e-019       0.000  2.812e-019     -18.551

Mno           
-7.671e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.579e-025       0.000  1.579e-025     -24.802
Mno_O3Ca         9.799e-027       0.000  9.799e-027     -26.009
Mno_O3-2         6.113e-027       0.000  6.113e-027     -26.214
Mno_O3HMn+       4.888e-027       0.000  4.888e-027     -26.311
Mno_O3H-         4.743e-028       0.000  4.743e-028     -27.324
Mno_O3HCa+       2.646e-028       0.000  2.646e-028     -27.577
Mno_O3Na-        1.261e-028       0.000  1.261e-028     -27.899
Mno_O3Mg         8.810e-029       0.000  8.810e-029     -28.055
Mno_O3Ba         3.099e-029       0.000  3.099e-029     -28.509
Mno_O3HMg+       1.611e-030       0.000  1.611e-030     -29.793
Mno_O3HBa+       1.497e-030       0.000  1.497e-030     -29.825
Mno_O3HNa        9.128e-031       0.000  9.129e-031     -30.040
Mno_O3H2         2.763e-032       0.000  2.764e-032     -31.559
Mno_O3H3+        4.308e-037       0.000  4.309e-037     -36.366
Mno_O3H3Cl       1.048e-039       0.000  1.048e-039     -38.980

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.211e-007
Ba               5.441e-007  5.441e-007
C                1.944e-002  1.944e-002
Ca               3.626e-003  3.626e-003
Cl               9.873e-005  9.873e-005
Fe               1.764e-004  1.764e-004
K                1.893e-005  1.893e-005
Mg               8.465e-005  8.465e-005
Mn               6.507e-005  6.506e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.647      Charge balance
                                       pe  =  -3.638      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.151e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.424e-003
                       Total CO2 (mol/kg)  =  1.189e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.808e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.41
                               Iterations  =  27
                                  Total H  = 1.110447e+002
                                  Total O  = 5.553501e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.479e-007  2.254e-007    -6.606    -6.647    -0.041
   OH-                   4.955e-008  4.441e-008    -7.305    -7.353    -0.048
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.201e-007  2.869e-007    -6.495    -6.542    -0.048
   H3AsO3                1.041e-009  1.044e-009    -8.983    -8.981     0.001
   H2AsO3-               3.658e-012  3.278e-012   -11.437   -11.484    -0.048
   As3S4(HS)2-           2.123e-015  1.903e-015   -14.673   -14.721    -0.048
   H4AsO3+               1.300e-016  1.165e-016   -15.886   -15.934    -0.048
   HAsO3-2               4.499e-020  2.903e-020   -19.347   -19.537    -0.190
   AsO3-3                6.891e-029  2.570e-029   -28.162   -28.590    -0.428
As(5)           1.719e-018
   H2AsO4-               1.205e-018  1.080e-018   -17.919   -17.967    -0.048
   HAsO4-2               5.139e-019  3.315e-019   -18.289   -18.480    -0.190
   H3AsO4                4.842e-023  4.855e-023   -22.315   -22.314     0.001
   AsO4-3                8.830e-024  3.293e-024   -23.054   -23.482    -0.428
Ba              5.441e-007
   Ba+2                  5.182e-007  3.343e-007    -6.285    -6.476    -0.190
   BaHCO3+               2.562e-008  2.296e-008    -7.591    -7.639    -0.048
   BaCO3                 2.568e-010  2.575e-010    -9.590    -9.589     0.001
   BaSO4                 5.789e-012  5.804e-012   -11.237   -11.236     0.001
   BaOH+                 5.607e-014  5.025e-014   -13.251   -13.299    -0.048
C(-4)           7.552e-003
   CH4                   7.552e-003  7.572e-003    -2.122    -2.121     0.001
C(4)            1.189e-002
   HCO3-                 7.963e-003  7.164e-003    -2.099    -2.145    -0.046
   CO2                   3.622e-003  3.631e-003    -2.441    -2.440     0.001
   CaHCO3+               2.265e-004  2.030e-004    -3.645    -3.692    -0.048
   FeHCO3+               4.167e-005  3.735e-005    -4.380    -4.428    -0.048
   MnHCO3+               1.947e-005  1.745e-005    -4.711    -4.758    -0.048
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.914e-006  4.404e-006    -5.309    -5.356    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.276e-006  1.491e-006    -5.643    -5.827    -0.184
   FeCO3                 1.860e-006  1.865e-006    -5.731    -5.729     0.001
   NaHCO3                7.818e-007  7.839e-007    -6.107    -6.106     0.001
   MgCO3                 7.454e-008  7.474e-008    -7.128    -7.126     0.001
   BaHCO3+               2.562e-008  2.296e-008    -7.591    -7.639    -0.048
   NaCO3-                6.027e-009  5.402e-009    -8.220    -8.267    -0.048
   BaCO3                 2.568e-010  2.575e-010    -9.590    -9.589     0.001
Ca              3.626e-003
   Ca+2                  3.394e-003  2.222e-003    -2.469    -2.653    -0.184
   CaHCO3+               2.265e-004  2.030e-004    -3.645    -3.692    -0.048
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.532e-008  1.536e-008    -7.815    -7.814     0.001



   CaOH+                 1.825e-009  1.636e-009    -8.739    -8.786    -0.048
   CaHSO4+               2.262e-014  2.027e-014   -13.645   -13.693    -0.048
Cl              9.873e-005
   Cl-                   9.872e-005  8.829e-005    -4.006    -4.054    -0.048
   MnCl+                 1.097e-008  9.828e-009    -7.960    -8.008    -0.048
   FeCl+                 7.090e-009  6.354e-009    -8.149    -8.197    -0.048
   MnCl2                 3.778e-013  3.788e-013   -12.423   -12.422     0.001
   MnCl3-                1.028e-017  9.211e-018   -16.988   -17.036    -0.048
   FeCl+2                4.734e-024  3.054e-024   -23.325   -23.515    -0.190
   FeCl2+                1.344e-027  1.204e-027   -26.872   -26.919    -0.048
   FeCl3                 1.060e-032  1.063e-032   -31.974   -31.973     0.001
Fe(2)           1.764e-004
   Fe+2                  8.082e-005  5.214e-005    -4.092    -4.283    -0.190
   Fe(HS)2               5.176e-005  5.190e-005    -4.286    -4.285     0.001
   FeHCO3+               4.167e-005  3.735e-005    -4.380    -4.428    -0.048
   FeCO3                 1.860e-006  1.865e-006    -5.731    -5.729     0.001
   Fe(HS)3-              2.107e-007  1.889e-007    -6.676    -6.724    -0.048
   FeOH+                 8.160e-008  7.313e-008    -7.088    -7.136    -0.048
   FeCl+                 7.090e-009  6.354e-009    -8.149    -8.197    -0.048
   FeSO4                 3.203e-010  3.211e-010    -9.494    -9.493     0.001
   Fe(OH)2               2.754e-012  2.761e-012   -11.560   -11.559     0.001
   FeHSO4+               5.308e-016  4.757e-016   -15.275   -15.323    -0.048
   Fe(OH)3-              5.077e-016  4.550e-016   -15.294   -15.342    -0.048
Fe(3)           8.139e-014
   Fe(OH)2+              5.376e-014  4.818e-014   -13.270   -13.317    -0.048
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.243e-016  1.114e-016   -15.906   -15.953    -0.048
   FeOH+2                5.085e-017  3.280e-017   -16.294   -16.484    -0.190
   Fe+3                  3.071e-021  1.145e-021   -20.513   -20.941    -0.428
   FeCl+2                4.734e-024  3.054e-024   -23.325   -23.515    -0.190
   FeSO4+                4.854e-025  4.350e-025   -24.314   -24.362    -0.048
   FeCl2+                1.344e-027  1.204e-027   -26.872   -26.919    -0.048
   FeHSO4+2              4.069e-031  2.625e-031   -30.390   -30.581    -0.190
   Fe(SO4)2-             3.678e-031  3.297e-031   -30.434   -30.482    -0.048
   Fe2(OH)2+4            1.672e-031  2.896e-032   -30.777   -31.538    -0.761
   FeCl3                 1.060e-032  1.063e-032   -31.974   -31.973     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.346   -42.535    -1.190
H(0)            1.355e-009
   H2                    6.776e-010  6.794e-010    -9.169    -9.168     0.001
K               1.893e-005
   K+                    1.893e-005  1.693e-005    -4.723    -4.771    -0.048
   KSO4-                 4.597e-012  4.120e-012   -11.337   -11.385    -0.048
Mg              8.465e-005
   Mg+2                  7.966e-005  5.254e-005    -4.099    -4.280    -0.181
   MgHCO3+               4.914e-006  4.404e-006    -5.309    -5.356    -0.048
   MgCO3                 7.454e-008  7.474e-008    -7.128    -7.126     0.001
   MgOH+                 9.441e-010  8.461e-010    -9.025    -9.073    -0.048
   MgSO4                 4.255e-010  4.266e-010    -9.371    -9.370     0.001
Mn(2)           6.507e-005
   Mn+2                  4.236e-005  2.733e-005    -4.373    -4.563    -0.190
   MnHCO3+               1.947e-005  1.745e-005    -4.711    -4.758    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.097e-008  9.828e-009    -7.960    -8.008    -0.048
   MnOH+                 3.476e-009  3.116e-009    -8.459    -8.506    -0.048
   MnSO4                 1.679e-010  1.683e-010    -9.775    -9.774     0.001
   MnCl2                 3.778e-013  3.788e-013   -12.423   -12.422     0.001
   MnCl3-                1.028e-017  9.211e-018   -16.988   -17.036    -0.048
   Mn(OH)3-              4.218e-020  3.780e-020   -19.375   -19.423    -0.048
Mn(3)           5.208e-034
   Mn+3                  5.208e-034  1.942e-034   -33.283   -33.712    -0.428
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.189   -84.380    -0.190
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.354   -97.402    -0.048
Na              2.176e-004
   Na+                   2.168e-004  1.946e-004    -3.664    -3.711    -0.047
   NaHCO3                7.818e-007  7.839e-007    -6.107    -6.106     0.001



   NaCO3-                6.027e-009  5.402e-009    -8.220    -8.267    -0.048
   NaSO4-                3.769e-011  3.378e-011   -10.424   -10.471    -0.048
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.046   -74.045     0.001
S(-2)           2.083e-004
   H2S                   6.567e-005  6.585e-005    -4.183    -4.181     0.001
   Fe(HS)2               5.176e-005  5.190e-005    -4.286    -4.285     0.001
   HS-                   3.729e-005  3.342e-005    -4.428    -4.476    -0.048
   AsS(OH)(HS)-          3.201e-007  2.869e-007    -6.495    -6.542    -0.048
   Fe(HS)3-              2.107e-007  1.889e-007    -6.676    -6.724    -0.048
   S5-2                  5.368e-008  3.768e-008    -7.270    -7.424    -0.154
   S4-2                  3.190e-008  2.199e-008    -7.496    -7.658    -0.162
   S6-2                  2.732e-008  1.950e-008    -7.563    -7.710    -0.146
   S-2                   2.777e-011  1.791e-011   -10.556   -10.747    -0.190
   S3-2                  1.147e-011  7.747e-012   -10.940   -11.111    -0.171
   S2-2                  6.622e-013  4.397e-013   -12.179   -12.357    -0.178
   As3S4(HS)2-           2.123e-015  1.903e-015   -14.673   -14.721    -0.048
S(6)            6.948e-008
   SO4-2                 5.320e-008  3.464e-008    -7.274    -7.460    -0.186
   CaSO4                 1.532e-008  1.536e-008    -7.815    -7.814     0.001
   MgSO4                 4.255e-010  4.266e-010    -9.371    -9.370     0.001
   FeSO4                 3.203e-010  3.211e-010    -9.494    -9.493     0.001
   MnSO4                 1.679e-010  1.683e-010    -9.775    -9.774     0.001
   NaSO4-                3.769e-011  3.378e-011   -10.424   -10.471    -0.048
   BaSO4                 5.789e-012  5.804e-012   -11.237   -11.236     0.001
   KSO4-                 4.597e-012  4.120e-012   -11.337   -11.385    -0.048
   HSO4-                 8.468e-013  7.589e-013   -12.072   -12.120    -0.048
   CaHSO4+               2.262e-014  2.027e-014   -13.645   -13.693    -0.048
   FeHSO4+               5.308e-016  4.757e-016   -15.275   -15.323    -0.048
   FeSO4+                4.854e-025  4.350e-025   -24.314   -24.362    -0.048
   FeHSO4+2              4.069e-031  2.625e-031   -30.390   -30.581    -0.190
   Fe(SO4)2-             3.678e-031  3.297e-031   -30.434   -30.482    -0.048

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.75  -10.11   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.58  -17.96   -1.38  As2O3
Artinite        -10.69   -1.09    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.86  -44.63    8.23  As2O5
As2S3(am)        -6.43  -51.33  -44.90  As2S3
As_native        -5.48  -18.01  -12.53  As
Ba3(AsO4)2      -16.28  -66.39  -50.11  Ba3(AsO4)2
Barite           -3.97  -13.94   -9.97  BaSO4
Birnessite      -28.85   14.75   43.60  MnO2
Bixbyite        -26.93  -27.54   -0.61  Mn2O3
Brucite          -7.83    9.01   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.02  -54.93  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -16.62  -17.96   -1.34  As2O3
CO2(g)           -0.97   -2.44   -1.47  CO2
Dolomite         -1.50  -18.59  -17.09  CaMg(CO3)2
Dolomite(d)      -2.05  -18.59  -16.54  CaMg(CO3)2
Epsomite         -9.60  -11.74   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.17   -4.21   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.55  -37.48  -45.03  Fe3S4
Gypsum           -5.53  -10.11   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S



Halite           -9.35   -7.76    1.58  NaCl
Hausmannite     -28.82   32.21   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.83  -38.80  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.65  -31.41   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.15  -42.98   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.12  -44.51   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.08  -10.11   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.60   11.74   25.34  MnOOH
Melanterite      -9.54  -11.74   -2.21  FeSO4:7H2O
Mirabilite      -13.77  -14.88   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.09  -89.80   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.95  -60.66  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.38  -12.67    2.71  MnCl2:4H2O
MnS(Green)       -6.19   -2.39    3.80  MnS
MnSO4           -14.69  -12.02    2.67  MnSO4
Nahcolite        -5.31   -5.86   -0.55  NaHCO3
Natron          -11.94  -13.25   -1.31  Na2CO3:10H2O
Nesquehonite     -4.49  -10.11   -5.62  MgCO3:3H2O
Nsutite         -27.82   14.75   42.56  MnO2
O2(g)           -71.15  -74.04   -2.89  O2
Orpiment         -5.03  -51.33  -46.30  As2S3
Portlandite     -12.16   10.64   22.80  Ca(OH)2
Pyrite           11.26   -7.22  -18.48  FeS2
Pyrochroite      -6.47    8.73   15.20  Mn(OH)2
Pyrolusite      -26.63   14.75   41.38  MnO2
Realgar          -3.17  -23.11  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.17  -44.42  -20.25  FeAsO4:2H2O
Siderite          0.78  -10.11  -10.89  FeCO3
Siderite(d)(3)    0.34  -10.11  -10.45  FeCO3
Sulfur           -3.00  -18.02  -15.03  S
Thenardite      -14.70  -14.88   -0.18  Na2SO4
Thermonatrite   -13.37  -13.25    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.74  -12.30   -8.56  BaCO3

Reaction step 80.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.600e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------



                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.86   14.74   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.650e-002 -3.501e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.041e-002 -1.883e-004
Manganite          -13.61   11.73   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  4.003e-004  4.003e-004
Siderite(d)(3)       0.35  -10.10  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.74  -12.31   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.805e-004  Surface charge, eq

Hfo_s         
 5.206e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.765e-006       0.723  3.766e-006      -5.424
Hfo_sOMn+        8.662e-007       0.166  8.662e-007      -6.062
Hfo_sOFe+        4.741e-007       0.091  4.741e-007      -6.324
Hfo_sOH2+        8.031e-008       0.015  8.031e-008      -7.095
Hfo_sOH          1.806e-008       0.003  1.806e-008      -7.743
Hfo_sOHBa+2      1.739e-009       0.000  1.739e-009      -8.760
Hfo_sO-          9.304e-011       0.000  9.305e-011     -10.031

Hfo           
 1.805e-004  Surface charge, eq

Hfo_w         
 2.082e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.608e-004       0.772  1.608e-004      -3.794
Hfo_wOH          3.617e-005       0.174  3.617e-005      -4.442
Hfo_wOFe+        8.861e-006       0.043  8.861e-006      -5.053
Hfo_wOMn+        1.378e-006       0.007  1.378e-006      -5.861
Hfo_wOCa+        5.004e-007       0.002  5.005e-007      -6.301
Hfo_wOMg+        2.090e-007       0.001  2.090e-007      -6.680
Hfo_wO-          1.863e-007       0.001  1.863e-007      -6.730
Hfo_wOFeOH       1.045e-007       0.001  1.045e-007      -6.981
Hfo_wH2AsO3      9.785e-009       0.000  9.786e-009      -8.009
Hfo_wSO4-        1.693e-011       0.000  1.694e-011     -10.771
Hfo_wOHSO4-2     7.595e-012       0.000  7.596e-012     -11.119
Hfo_wOBa+        3.340e-012       0.000  3.340e-012     -11.476
Hfo_wOHAsO4-3    4.411e-018       0.000  4.411e-018     -17.355
Hfo_wHAsO4-      1.953e-018       0.000  1.954e-018     -17.709
Hfo_wH2AsO4      2.811e-019       0.000  2.811e-019     -18.551

Mno           
-2.681e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.610e-024       0.000  5.611e-024     -23.251
Mno_O3Ca         3.481e-025       0.000  3.481e-025     -24.458
Mno_O3-2         2.160e-025       0.000  2.160e-025     -24.666
Mno_O3HMn+       1.757e-025       0.000  1.757e-025     -24.755
Mno_O3H-         1.696e-026       0.000  1.696e-026     -25.771
Mno_O3HCa+       9.513e-027       0.000  9.514e-027     -26.022
Mno_O3Na-        4.454e-027       0.000  4.454e-027     -26.351
Mno_O3Mg         3.108e-027       0.000  3.109e-027     -26.507
Mno_O3Ba         1.093e-027       0.000  1.093e-027     -26.961



Mno_O3HMg+       5.753e-029       0.000  5.753e-029     -28.240
Mno_O3HBa+       5.345e-029       0.000  5.345e-029     -28.272
Mno_O3HNa        3.263e-029       0.000  3.263e-029     -28.486
Mno_O3H2         1.000e-030       0.000  1.000e-030     -30.000
Mno_O3H3+        1.578e-035       0.000  1.578e-035     -34.802
Mno_O3H3Cl       3.835e-038       0.000  3.836e-038     -37.416

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.441e-007  5.441e-007
C                1.967e-002  1.967e-002
Ca               3.651e-003  3.651e-003
Cl               9.873e-005  9.873e-005
Fe               1.799e-004  1.798e-004
K                1.893e-005  1.893e-005
Mg               8.466e-005  8.465e-005
Mn               6.559e-005  6.559e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.642      Charge balance
                                       pe  =  -3.633      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.159e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.483e-003
                       Total CO2 (mol/kg)  =  1.202e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.812e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.39
                               Iterations  =  30
                                  Total H  = 1.110451e+002
                                  Total O  = 5.553530e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.510e-007  2.281e-007    -6.600    -6.642    -0.042
   OH-                   4.898e-008  4.388e-008    -7.310    -7.358    -0.048
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.201e-007  2.868e-007    -6.495    -6.542    -0.048
   H3AsO3                1.049e-009  1.052e-009    -8.979    -8.978     0.001
   H2AsO3-               3.646e-012  3.266e-012   -11.438   -11.486    -0.048
   As3S4(HS)2-           2.173e-015  1.947e-015   -14.663   -14.711    -0.048
   H4AsO3+               1.327e-016  1.189e-016   -15.877   -15.925    -0.048
   HAsO3-2               4.436e-020  2.858e-020   -19.353   -19.544    -0.191
   AsO3-3                6.723e-029  2.500e-029   -28.172   -28.602    -0.430
As(5)           1.710e-018
   H2AsO4-               1.202e-018  1.077e-018   -17.920   -17.968    -0.048
   HAsO4-2               5.072e-019  3.268e-019   -18.295   -18.486    -0.191
   H3AsO4                4.889e-023  4.902e-023   -22.311   -22.310     0.001
   AsO4-3                8.627e-024  3.208e-024   -23.064   -23.494    -0.430
Ba              5.441e-007
   Ba+2                  5.181e-007  3.338e-007    -6.286    -6.477    -0.191
   BaHCO3+               2.575e-008  2.307e-008    -7.589    -7.637    -0.048
   BaCO3                 2.550e-010  2.557e-010    -9.593    -9.592     0.001
   BaSO4                 5.683e-012  5.698e-012   -11.245   -11.244     0.001
   BaOH+                 5.534e-014  4.958e-014   -13.257   -13.305    -0.048
C(-4)           7.652e-003



   CH4                   7.652e-003  7.672e-003    -2.116    -2.115     0.001
C(4)            1.202e-002
   HCO3-                 8.017e-003  7.211e-003    -2.096    -2.142    -0.046
   CO2                   3.689e-003  3.699e-003    -2.433    -2.432     0.001
   CaHCO3+               2.293e-004  2.055e-004    -3.640    -3.687    -0.048
   FeHCO3+               4.294e-005  3.847e-005    -4.367    -4.415    -0.048
   MnHCO3+               1.971e-005  1.766e-005    -4.705    -4.753    -0.048
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.940e-006  4.426e-006    -5.306    -5.354    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.266e-006  1.483e-006    -5.645    -5.829    -0.184
   FeCO3                 1.893e-006  1.898e-006    -5.723    -5.722     0.001
   NaHCO3                7.866e-007  7.887e-007    -6.104    -6.103     0.001
   MgCO3                 7.403e-008  7.423e-008    -7.131    -7.129     0.001
   BaHCO3+               2.575e-008  2.307e-008    -7.589    -7.637    -0.048
   NaCO3-                5.995e-009  5.371e-009    -8.222    -8.270    -0.048
   BaCO3                 2.550e-010  2.557e-010    -9.593    -9.592     0.001
Ca              3.651e-003
   Ca+2                  3.416e-003  2.234e-003    -2.466    -2.651    -0.184
   CaHCO3+               2.293e-004  2.055e-004    -3.640    -3.687    -0.048
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.514e-008  1.518e-008    -7.820    -7.819     0.001
   CaOH+                 1.814e-009  1.625e-009    -8.741    -8.789    -0.048
   CaHSO4+               2.264e-014  2.028e-014   -13.645   -13.693    -0.048
Cl              9.873e-005
   Cl-                   9.872e-005  8.826e-005    -4.006    -4.054    -0.049
   MnCl+                 1.103e-008  9.878e-009    -7.958    -8.005    -0.048
   FeCl+                 7.256e-009  6.501e-009    -8.139    -8.187    -0.048
   MnCl2                 3.796e-013  3.806e-013   -12.421   -12.420     0.001
   MnCl3-                1.033e-017  9.251e-018   -16.986   -17.034    -0.048
   FeCl+2                4.911e-024  3.164e-024   -23.309   -23.500    -0.191
   FeCl2+                1.392e-027  1.247e-027   -26.856   -26.904    -0.048
   FeCl3                 1.098e-032  1.101e-032   -31.959   -31.958     0.001
Fe(2)           1.799e-004
   Fe+2                  8.282e-005  5.336e-005    -4.082    -4.273    -0.191
   Fe(HS)2               5.190e-005  5.204e-005    -4.285    -4.284     0.001
   FeHCO3+               4.294e-005  3.847e-005    -4.367    -4.415    -0.048
   FeCO3                 1.893e-006  1.898e-006    -5.723    -5.722     0.001
   Fe(HS)3-              2.092e-007  1.874e-007    -6.679    -6.727    -0.048
   FeOH+                 8.255e-008  7.396e-008    -7.083    -7.131    -0.048
   FeCl+                 7.256e-009  6.501e-009    -8.139    -8.187    -0.048
   FeSO4                 3.223e-010  3.232e-010    -9.492    -9.491     0.001
   Fe(OH)2               2.752e-012  2.759e-012   -11.560   -11.559     0.001
   FeHSO4+               5.407e-016  4.845e-016   -15.267   -15.315    -0.048
   Fe(OH)3-              5.015e-016  4.493e-016   -15.300   -15.347    -0.048
Fe(3)           8.205e-014
   Fe(OH)2+              5.442e-014  4.876e-014   -13.264   -13.312    -0.048
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.228e-016  1.101e-016   -15.911   -15.958    -0.048
   FeOH+2                5.214e-017  3.359e-017   -16.283   -16.474    -0.191
   Fe+3                  3.192e-021  1.187e-021   -20.496   -20.926    -0.430
   FeCl+2                4.911e-024  3.164e-024   -23.309   -23.500    -0.191
   FeSO4+                4.948e-025  4.433e-025   -24.306   -24.353    -0.048
   FeCl2+                1.392e-027  1.247e-027   -26.856   -26.904    -0.048
   FeHSO4+2              4.202e-031  2.707e-031   -30.377   -30.567    -0.191
   Fe(SO4)2-             3.687e-031  3.303e-031   -30.433   -30.481    -0.048
   Fe2(OH)2+4            1.763e-031  3.037e-032   -30.754   -31.518    -0.764
   FeCl3                 1.098e-032  1.101e-032   -31.959   -31.958     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.316   -42.509    -1.193
H(0)            1.353e-009
   H2                    6.767e-010  6.785e-010    -9.170    -9.168     0.001
K               1.893e-005
   K+                    1.893e-005  1.692e-005    -4.723    -4.772    -0.049
   KSO4-                 4.520e-012  4.050e-012   -11.345   -11.393    -0.048
Mg              8.466e-005
   Mg+2                  7.964e-005  5.246e-005    -4.099    -4.280    -0.181
   MgHCO3+               4.940e-006  4.426e-006    -5.306    -5.354    -0.048



   MgCO3                 7.403e-008  7.423e-008    -7.131    -7.129     0.001
   MgOH+                 9.319e-010  8.349e-010    -9.031    -9.078    -0.048
   MgSO4                 4.178e-010  4.189e-010    -9.379    -9.378     0.001
Mn(2)           6.559e-005
   Mn+2                  4.264e-005  2.747e-005    -4.370    -4.561    -0.191
   MnHCO3+               1.971e-005  1.766e-005    -4.705    -4.753    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.103e-008  9.878e-009    -7.958    -8.005    -0.048
   MnOH+                 3.455e-009  3.095e-009    -8.462    -8.509    -0.048
   MnSO4                 1.660e-010  1.664e-010    -9.780    -9.779     0.001
   MnCl2                 3.796e-013  3.806e-013   -12.421   -12.420     0.001
   MnCl3-                1.033e-017  9.251e-018   -16.986   -17.034    -0.048
   Mn(OH)3-              4.093e-020  3.667e-020   -19.388   -19.436    -0.048
Mn(3)           5.318e-034
   Mn+3                  5.318e-034  1.978e-034   -33.274   -33.704    -0.430
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.206   -84.397    -0.191
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.366   -97.414    -0.048
Na              2.176e-004
   Na+                   2.168e-004  1.945e-004    -3.664    -3.711    -0.047
   NaHCO3                7.866e-007  7.887e-007    -6.104    -6.103     0.001
   NaCO3-                5.995e-009  5.371e-009    -8.222    -8.270    -0.048
   NaSO4-                3.706e-011  3.321e-011   -10.431   -10.479    -0.048
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.045   -74.043     0.001
S(-2)           2.083e-004
   H2S                   6.578e-005  6.596e-005    -4.182    -4.181     0.001
   Fe(HS)2               5.190e-005  5.204e-005    -4.285    -4.284     0.001
   HS-                   3.692e-005  3.308e-005    -4.433    -4.480    -0.048
   AsS(OH)(HS)-          3.201e-007  2.868e-007    -6.495    -6.542    -0.048
   Fe(HS)3-              2.092e-007  1.874e-007    -6.679    -6.727    -0.048
   S5-2                  5.255e-008  3.686e-008    -7.279    -7.433    -0.154
   S4-2                  3.123e-008  2.150e-008    -7.505    -7.667    -0.162
   S6-2                  2.675e-008  1.908e-008    -7.573    -7.719    -0.147
   S-2                   2.719e-011  1.752e-011   -10.566   -10.756    -0.191
   S3-2                  1.123e-011  7.577e-012   -10.949   -11.120    -0.171
   S2-2                  6.485e-013  4.301e-013   -12.188   -12.366    -0.178
   As3S4(HS)2-           2.173e-015  1.947e-015   -14.663   -14.711    -0.048
S(6)            6.847e-008
   SO4-2                 5.237e-008  3.406e-008    -7.281    -7.468    -0.187
   CaSO4                 1.514e-008  1.518e-008    -7.820    -7.819     0.001
   MgSO4                 4.178e-010  4.189e-010    -9.379    -9.378     0.001
   FeSO4                 3.223e-010  3.232e-010    -9.492    -9.491     0.001
   MnSO4                 1.660e-010  1.664e-010    -9.780    -9.779     0.001
   NaSO4-                3.706e-011  3.321e-011   -10.431   -10.479    -0.048
   BaSO4                 5.683e-012  5.698e-012   -11.245   -11.244     0.001
   KSO4-                 4.520e-012  4.050e-012   -11.345   -11.393    -0.048
   HSO4-                 8.429e-013  7.552e-013   -12.074   -12.122    -0.048
   CaHSO4+               2.264e-014  2.028e-014   -13.645   -13.693    -0.048
   FeHSO4+               5.407e-016  4.845e-016   -15.267   -15.315    -0.048
   FeSO4+                4.948e-025  4.433e-025   -24.306   -24.353    -0.048
   FeHSO4+2              4.202e-031  2.707e-031   -30.377   -30.567    -0.191
   Fe(SO4)2-             3.687e-031  3.303e-031   -30.433   -30.481    -0.048

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.58  -17.96   -1.38  As2O3
Artinite        -10.71   -1.11    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.85  -44.62    8.23  As2O5
As2S3(am)        -6.42  -51.32  -44.90  As2S3
As_native        -5.47  -18.01  -12.53  As
Ba3(AsO4)2      -16.31  -66.42  -50.11  Ba3(AsO4)2



Barite           -3.97  -13.94   -9.97  BaSO4
Birnessite      -28.86   14.74   43.60  MnO2
Bixbyite        -26.95  -27.56   -0.61  Mn2O3
Brucite          -7.84    9.00   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.04  -54.94  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.74   -2.12   -2.86  CH4
Claudetite      -16.62  -17.96   -1.34  As2O3
CO2(g)           -0.96   -2.43   -1.47  CO2
Dolomite         -1.50  -18.59  -17.09  CaMg(CO3)2
Dolomite(d)      -2.05  -18.59  -16.54  CaMg(CO3)2
Epsomite         -9.61  -11.75   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.17   -4.21   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.56  -37.48  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -28.84   32.19   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.84  -38.81  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.67  -31.43   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.15  -42.98   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.11  -44.50   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.08  -10.11   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.61   11.73   25.34  MnOOH
Melanterite      -9.53  -11.74   -2.21  FeSO4:7H2O
Mirabilite      -13.78  -14.89   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.10  -89.81   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.97  -60.67  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.38  -12.67    2.71  MnCl2:4H2O
MnS(Green)       -6.20   -2.40    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4
Nahcolite        -5.31   -5.85   -0.55  NaHCO3
Natron          -11.94  -13.25   -1.31  Na2CO3:10H2O
Nesquehonite     -4.49  -10.11   -5.62  MgCO3:3H2O
Nsutite         -27.82   14.74   42.56  MnO2
O2(g)           -71.15  -74.04   -2.89  O2
Orpiment         -5.02  -51.32  -46.30  As2S3
Portlandite     -12.17   10.63   22.80  Ca(OH)2
Pyrite           11.26   -7.22  -18.48  FeS2
Pyrochroite      -6.48    8.72   15.20  Mn(OH)2
Pyrolusite      -26.64   14.74   41.38  MnO2
Realgar          -3.17  -23.11  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.17  -44.42  -20.25  FeAsO4:2H2O
Siderite          0.79  -10.10  -10.89  FeCO3
Siderite(d)(3)    0.35  -10.10  -10.45  FeCO3
Sulfur           -3.00  -18.02  -15.03  S
Thenardite      -14.71  -14.89   -0.18  Na2SO4
Thermonatrite   -13.38  -13.25    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.74  -12.31   -8.56  BaCO3

Reaction step 81.



Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.620e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.87   14.73   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.647e-002 -3.526e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.041e-002 -1.918e-004
Manganite          -13.62   11.72   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.998e-004  3.998e-004
Siderite(d)(3)       0.36  -10.09  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.75  -12.31   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.808e-004  Surface charge, eq

Hfo_s         
 5.204e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.769e-006       0.724  3.769e-006      -5.424
Hfo_sOMn+        8.569e-007       0.165  8.570e-007      -6.067
Hfo_sOFe+        4.773e-007       0.092  4.774e-007      -6.321
Hfo_sOH2+        8.091e-008       0.016  8.091e-008      -7.092
Hfo_sOH          1.798e-008       0.003  1.798e-008      -7.745
Hfo_sOHBa+2      1.729e-009       0.000  1.729e-009      -8.762
Hfo_sO-          9.156e-011       0.000  9.157e-011     -10.038

Hfo           
 1.808e-004  Surface charge, eq

Hfo_w         
 2.082e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.611e-004       0.774  1.611e-004      -3.793
Hfo_wOH          3.581e-005       0.172  3.582e-005      -4.446
Hfo_wOFe+        8.872e-006       0.043  8.873e-006      -5.052
Hfo_wOMn+        1.356e-006       0.007  1.356e-006      -5.868
Hfo_wOCa+        4.924e-007       0.002  4.924e-007      -6.308
Hfo_wOMg+        2.042e-007       0.001  2.043e-007      -6.690
Hfo_wO-          1.824e-007       0.001  1.824e-007      -6.739
Hfo_wOFeOH       1.034e-007       0.000  1.035e-007      -6.985
Hfo_wH2AsO3      9.769e-009       0.000  9.770e-009      -8.010
Hfo_wSO4-        1.669e-011       0.000  1.669e-011     -10.778



Hfo_wOHSO4-2     7.397e-012       0.000  7.398e-012     -11.131
Hfo_wOBa+        3.264e-012       0.000  3.264e-012     -11.486
Hfo_wOHAsO4-3    4.257e-018       0.000  4.258e-018     -17.371
Hfo_wHAsO4-      1.930e-018       0.000  1.930e-018     -17.714
Hfo_wH2AsO4      2.810e-019       0.000  2.810e-019     -18.551

Mno           
-6.981e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.485e-025       0.000  1.485e-025     -24.828
Mno_O3Ca         9.216e-027       0.000  9.217e-027     -26.035
Mno_O3-2         5.688e-027       0.000  5.689e-027     -26.245
Mno_O3HMn+       4.707e-027       0.000  4.707e-027     -26.327
Mno_O3H-         4.519e-028       0.000  4.519e-028     -27.345
Mno_O3HCa+       2.548e-028       0.000  2.548e-028     -27.594
Mno_O3Na-        1.173e-028       0.000  1.173e-028     -27.931
Mno_O3Mg         8.174e-029       0.000  8.175e-029     -28.088
Mno_O3Ba         2.875e-029       0.000  2.875e-029     -28.541
Mno_O3HMg+       1.531e-030       0.000  1.531e-030     -29.815
Mno_O3HBa+       1.422e-030       0.000  1.422e-030     -29.847
Mno_O3HNa        8.691e-031       0.000  8.692e-031     -30.061
Mno_O3H2         2.696e-032       0.000  2.696e-032     -31.569
Mno_O3H3+        4.304e-037       0.000  4.304e-037     -36.366
Mno_O3H3Cl       1.046e-039       0.000  1.046e-039     -38.981

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.441e-007  5.441e-007
C                1.989e-002  1.989e-002
Ca               3.676e-003  3.676e-003
Cl               9.873e-005  9.873e-005
Fe               1.833e-004  1.833e-004
K                1.893e-005  1.893e-005
Mg               8.466e-005  8.466e-005
Mn               6.611e-005  6.611e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.637      Charge balance
                                       pe  =  -3.627      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.167e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.541e-003
                       Total CO2 (mol/kg)  =  1.214e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.814e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.38
                               Iterations  =  47
                                  Total H  = 1.110455e+002
                                  Total O  = 5.553558e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.540e-007  2.307e-007    -6.595    -6.637    -0.042



   OH-                   4.842e-008  4.337e-008    -7.315    -7.363    -0.048
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.201e-007  2.867e-007    -6.495    -6.543    -0.048
   H3AsO3                1.058e-009  1.061e-009    -8.976    -8.974     0.001
   H2AsO3-               3.634e-012  3.255e-012   -11.440   -11.487    -0.048
   As3S4(HS)2-           2.223e-015  1.991e-015   -14.653   -14.701    -0.048
   H4AsO3+               1.354e-016  1.213e-016   -15.868   -15.916    -0.048
   HAsO3-2               4.374e-020  2.814e-020   -19.359   -19.551    -0.191
   AsO3-3                6.563e-029  2.434e-029   -28.183   -28.614    -0.431
As(5)           1.701e-018
   H2AsO4-               1.200e-018  1.075e-018   -17.921   -17.969    -0.048
   HAsO4-2               5.008e-019  3.223e-019   -18.300   -18.492    -0.191
   H3AsO4                4.935e-023  4.948e-023   -22.307   -22.306     0.001
   AsO4-3                8.432e-024  3.127e-024   -23.074   -23.505    -0.431
Ba              5.441e-007
   Ba+2                  5.180e-007  3.333e-007    -6.286    -6.477    -0.191
   BaHCO3+               2.589e-008  2.319e-008    -7.587    -7.635    -0.048
   BaCO3                 2.533e-010  2.540e-010    -9.596    -9.595     0.001
   BaSO4                 5.581e-012  5.596e-012   -11.253   -11.252     0.001
   BaOH+                 5.463e-014  4.893e-014   -13.263   -13.310    -0.048
C(-4)           7.751e-003
   CH4                   7.751e-003  7.772e-003    -2.111    -2.109     0.001
C(4)            1.214e-002
   HCO3-                 8.071e-003  7.257e-003    -2.093    -2.139    -0.046
   CO2                   3.756e-003  3.766e-003    -2.425    -2.424     0.001
   CaHCO3+               2.321e-004  2.079e-004    -3.634    -3.682    -0.048
   FeHCO3+               4.423e-005  3.962e-005    -4.354    -4.402    -0.048
   MnHCO3+               1.995e-005  1.786e-005    -4.700    -4.748    -0.048
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.967e-006  4.448e-006    -5.304    -5.352    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.257e-006  1.475e-006    -5.647    -5.831    -0.185
   FeCO3                 1.926e-006  1.931e-006    -5.715    -5.714     0.001
   NaHCO3                7.914e-007  7.936e-007    -6.102    -6.100     0.001
   MgCO3                 7.354e-008  7.373e-008    -7.134    -7.132     0.001
   BaHCO3+               2.589e-008  2.319e-008    -7.587    -7.635    -0.048
   NaCO3-                5.963e-009  5.341e-009    -8.225    -8.272    -0.048
   BaCO3                 2.533e-010  2.540e-010    -9.596    -9.595     0.001
Ca              3.676e-003
   Ca+2                  3.439e-003  2.246e-003    -2.464    -2.649    -0.185
   CaHCO3+               2.321e-004  2.079e-004    -3.634    -3.682    -0.048
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.497e-008  1.501e-008    -7.825    -7.824     0.001
   CaOH+                 1.803e-009  1.615e-009    -8.744    -8.792    -0.048
   CaHSO4+               2.266e-014  2.029e-014   -13.645   -13.693    -0.048
Cl              9.873e-005
   Cl-                   9.872e-005  8.823e-005    -4.006    -4.054    -0.049
   MnCl+                 1.108e-008  9.927e-009    -7.955    -8.003    -0.048
   FeCl+                 7.423e-009  6.648e-009    -8.129    -8.177    -0.048
   MnCl2                 3.813e-013  3.823e-013   -12.419   -12.418     0.001
   MnCl3-                1.037e-017  9.291e-018   -16.984   -17.032    -0.048
   FeCl+2                5.091e-024  3.276e-024   -23.293   -23.485    -0.191
   FeCl2+                1.442e-027  1.291e-027   -26.841   -26.889    -0.048
   FeCl3                 1.136e-032  1.139e-032   -31.945   -31.943     0.001
Fe(2)           1.833e-004
   Fe+2                  8.484e-005  5.459e-005    -4.071    -4.263    -0.191
   Fe(HS)2               5.203e-005  5.217e-005    -4.284    -4.283     0.001
   FeHCO3+               4.423e-005  3.962e-005    -4.354    -4.402    -0.048
   FeCO3                 1.926e-006  1.931e-006    -5.715    -5.714     0.001
   Fe(HS)3-              2.077e-007  1.860e-007    -6.683    -6.730    -0.048
   FeOH+                 8.350e-008  7.478e-008    -7.078    -7.126    -0.048
   FeCl+                 7.423e-009  6.648e-009    -8.129    -8.177    -0.048
   FeSO4                 3.243e-010  3.252e-010    -9.489    -9.488     0.001
   Fe(OH)2               2.750e-012  2.757e-012   -11.561   -11.560     0.001
   FeHSO4+               5.507e-016  4.932e-016   -15.259   -15.307    -0.048
   Fe(OH)3-              4.955e-016  4.438e-016   -15.305   -15.353    -0.048



Fe(3)           8.271e-014
   Fe(OH)2+              5.508e-014  4.933e-014   -13.259   -13.307    -0.048
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.214e-016  1.088e-016   -15.916   -15.963    -0.048
   FeOH+2                5.345e-017  3.439e-017   -16.272   -16.464    -0.191
   Fe+3                  3.316e-021  1.230e-021   -20.479   -20.910    -0.431
   FeCl+2                5.091e-024  3.276e-024   -23.293   -23.485    -0.191
   FeSO4+                5.042e-025  4.516e-025   -24.297   -24.345    -0.048
   FeCl2+                1.442e-027  1.291e-027   -26.841   -26.889    -0.048
   FeHSO4+2              4.337e-031  2.790e-031   -30.363   -30.554    -0.191
   Fe(SO4)2-             3.695e-031  3.310e-031   -30.432   -30.480    -0.048
   Fe2(OH)2+4            1.857e-031  3.183e-032   -30.731   -31.497    -0.766
   FeCl3                 1.136e-032  1.139e-032   -31.945   -31.943     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.287   -42.484    -1.197
H(0)            1.352e-009
   H2                    6.758e-010  6.776e-010    -9.170    -9.169     0.001
K               1.893e-005
   K+                    1.893e-005  1.692e-005    -4.723    -4.772    -0.049
   KSO4-                 4.446e-012  3.982e-012   -11.352   -11.400    -0.048
Mg              8.466e-005
   Mg+2                  7.962e-005  5.239e-005    -4.099    -4.281    -0.182
   MgHCO3+               4.967e-006  4.448e-006    -5.304    -5.352    -0.048
   MgCO3                 7.354e-008  7.373e-008    -7.134    -7.132     0.001
   MgOH+                 9.200e-010  8.240e-010    -9.036    -9.084    -0.048
   MgSO4                 4.103e-010  4.114e-010    -9.387    -9.386     0.001
Mn(2)           6.611e-005
   Mn+2                  4.292e-005  2.762e-005    -4.367    -4.559    -0.191
   MnHCO3+               1.995e-005  1.786e-005    -4.700    -4.748    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.108e-008  9.927e-009    -7.955    -8.003    -0.048
   MnOH+                 3.434e-009  3.075e-009    -8.464    -8.512    -0.048
   MnSO4                 1.641e-010  1.645e-010    -9.785    -9.784     0.001
   MnCl2                 3.813e-013  3.823e-013   -12.419   -12.418     0.001
   MnCl3-                1.037e-017  9.291e-018   -16.984   -17.032    -0.048
   Mn(OH)3-              3.974e-020  3.559e-020   -19.401   -19.449    -0.048
Mn(3)           5.429e-034
   Mn+3                  5.429e-034  2.013e-034   -33.265   -33.696    -0.431
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.223   -84.414    -0.191
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.377   -97.425    -0.048
Na              2.176e-004
   Na+                   2.168e-004  1.945e-004    -3.664    -3.711    -0.047
   NaHCO3                7.914e-007  7.936e-007    -6.102    -6.100     0.001
   NaCO3-                5.963e-009  5.341e-009    -8.225    -8.272    -0.048
   NaSO4-                3.645e-011  3.265e-011   -10.438   -10.486    -0.048
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.044   -74.042     0.001
S(-2)           2.083e-004
   H2S                   6.589e-005  6.607e-005    -4.181    -4.180     0.001
   Fe(HS)2               5.203e-005  5.217e-005    -4.284    -4.283     0.001
   HS-                   3.656e-005  3.275e-005    -4.437    -4.485    -0.048
   AsS(OH)(HS)-          3.201e-007  2.867e-007    -6.495    -6.543    -0.048
   Fe(HS)3-              2.077e-007  1.860e-007    -6.683    -6.730    -0.048
   S5-2                  5.145e-008  3.606e-008    -7.289    -7.443    -0.154
   S4-2                  3.058e-008  2.104e-008    -7.514    -7.677    -0.162
   S6-2                  2.619e-008  1.867e-008    -7.582    -7.729    -0.147
   S-2                   2.664e-011  1.714e-011   -10.574   -10.766    -0.191
   S3-2                  1.100e-011  7.414e-012   -10.959   -11.130    -0.171
   S2-2                  6.352e-013  4.208e-013   -12.197   -12.376    -0.179
   As3S4(HS)2-           2.223e-015  1.991e-015   -14.653   -14.701    -0.048
S(6)            6.749e-008
   SO4-2                 5.157e-008  3.350e-008    -7.288    -7.475    -0.187
   CaSO4                 1.497e-008  1.501e-008    -7.825    -7.824     0.001
   MgSO4                 4.103e-010  4.114e-010    -9.387    -9.386     0.001
   FeSO4                 3.243e-010  3.252e-010    -9.489    -9.488     0.001
   MnSO4                 1.641e-010  1.645e-010    -9.785    -9.784     0.001



   NaSO4-                3.645e-011  3.265e-011   -10.438   -10.486    -0.048
   BaSO4                 5.581e-012  5.596e-012   -11.253   -11.252     0.001
   KSO4-                 4.446e-012  3.982e-012   -11.352   -11.400    -0.048
   HSO4-                 8.391e-013  7.515e-013   -12.076   -12.124    -0.048
   CaHSO4+               2.266e-014  2.029e-014   -13.645   -13.693    -0.048
   FeHSO4+               5.507e-016  4.932e-016   -15.259   -15.307    -0.048
   FeSO4+                5.042e-025  4.516e-025   -24.297   -24.345    -0.048
   FeHSO4+2              4.337e-031  2.790e-031   -30.363   -30.554    -0.191
   Fe(SO4)2-             3.695e-031  3.310e-031   -30.432   -30.480    -0.048

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.76  -10.12   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.57  -17.95   -1.38  As2O3
Artinite        -10.72   -1.12    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.84  -44.61    8.23  As2O5
As2S3(am)        -6.41  -51.31  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -16.33  -66.44  -50.11  Ba3(AsO4)2
Barite           -3.98  -13.95   -9.97  BaSO4
Birnessite      -28.87   14.73   43.60  MnO2
Bixbyite        -26.96  -27.57   -0.61  Mn2O3
Brucite          -7.85    8.99   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.05  -54.96  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.75   -2.11   -2.86  CH4
Claudetite      -16.61  -17.95   -1.34  As2O3
CO2(g)           -0.96   -2.42   -1.47  CO2
Dolomite         -1.50  -18.59  -17.09  CaMg(CO3)2
Dolomite(d)      -2.05  -18.59  -16.54  CaMg(CO3)2
Epsomite         -9.62  -11.76   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.17   -4.21   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.56  -37.48  -45.03  Fe3S4
Gypsum           -5.54  -10.12   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -28.87   32.16   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.85  -38.82  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.69  -31.46   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.14  -42.97   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.11  -44.50   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.08  -10.11   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.62   11.72   25.34  MnOOH
Melanterite      -9.53  -11.74   -2.21  FeSO4:7H2O
Mirabilite      -13.79  -14.90   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.11  -89.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -31.98  -60.69  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.38  -12.67    2.71  MnCl2:4H2O
MnS(Green)       -6.21   -2.41    3.80  MnS
MnSO4           -14.70  -12.03    2.67  MnSO4
Nahcolite        -5.30   -5.85   -0.55  NaHCO3
Natron          -11.94  -13.26   -1.31  Na2CO3:10H2O



Nesquehonite     -4.49  -10.11   -5.62  MgCO3:3H2O
Nsutite         -27.83   14.73   42.56  MnO2
O2(g)           -71.15  -74.04   -2.89  O2
Orpiment         -5.01  -51.31  -46.30  As2S3
Portlandite     -12.18   10.62   22.80  Ca(OH)2
Pyrite           11.27   -7.21  -18.48  FeS2
Pyrochroite      -6.49    8.71   15.20  Mn(OH)2
Pyrolusite      -26.65   14.73   41.38  MnO2
Realgar          -3.16  -23.11  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.17  -44.42  -20.25  FeAsO4:2H2O
Siderite          0.80  -10.09  -10.89  FeCO3
Siderite(d)(3)    0.36  -10.09  -10.45  FeCO3
Sulfur           -2.99  -18.02  -15.03  S
Thenardite      -14.72  -14.90   -0.18  Na2SO4
Thermonatrite   -13.38  -13.25    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.75  -12.31   -8.56  BaCO3

Reaction step 82.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.640e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.87   14.73   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.645e-002 -3.551e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.040e-002 -1.953e-004
Manganite          -13.62   11.72   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.993e-004  3.993e-004
Siderite(d)(3)       0.36  -10.09  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.75  -12.31   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.811e-004  Surface charge, eq

Hfo_s         
 5.202e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.773e-006       0.725  3.773e-006      -5.423
Hfo_sOMn+        8.479e-007       0.163  8.479e-007      -6.072
Hfo_sOFe+        4.805e-007       0.092  4.806e-007      -6.318



Hfo_sOH2+        8.150e-008       0.016  8.150e-008      -7.089
Hfo_sOH          1.791e-008       0.003  1.791e-008      -7.747
Hfo_sOHBa+2      1.719e-009       0.000  1.719e-009      -8.765
Hfo_sO-          9.013e-011       0.000  9.013e-011     -10.045

Hfo           
 1.811e-004  Surface charge, eq

Hfo_w         
 2.081e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.614e-004       0.776  1.614e-004      -3.792
Hfo_wOH          3.547e-005       0.170  3.547e-005      -4.450
Hfo_wOFe+        8.883e-006       0.043  8.884e-006      -5.051
Hfo_wOMn+        1.334e-006       0.006  1.334e-006      -5.875
Hfo_wOCa+        4.846e-007       0.002  4.846e-007      -6.315
Hfo_wOMg+        1.997e-007       0.001  1.997e-007      -6.700
Hfo_wO-          1.785e-007       0.001  1.785e-007      -6.748
Hfo_wOFeOH       1.024e-007       0.000  1.024e-007      -6.990
Hfo_wH2AsO3      9.754e-009       0.000  9.754e-009      -8.011
Hfo_wSO4-        1.645e-011       0.000  1.645e-011     -10.784
Hfo_wOHSO4-2     7.207e-012       0.000  7.208e-012     -11.142
Hfo_wOBa+        3.191e-012       0.000  3.191e-012     -11.496
Hfo_wOHAsO4-3    4.111e-018       0.000  4.111e-018     -17.386
Hfo_wHAsO4-      1.907e-018       0.000  1.907e-018     -17.720
Hfo_wH2AsO4      2.809e-019       0.000  2.809e-019     -18.551

Mno           
-2.502e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.412e-024       0.000  5.412e-024     -23.267
Mno_O3Ca         3.358e-025       0.000  3.358e-025     -24.474
Mno_O3-2         2.062e-025       0.000  2.062e-025     -24.686
Mno_O3HMn+       1.735e-025       0.000  1.735e-025     -24.761
Mno_O3H-         1.657e-026       0.000  1.657e-026     -25.781
Mno_O3HCa+       9.393e-027       0.000  9.393e-027     -26.027
Mno_O3Na-        4.249e-027       0.000  4.249e-027     -26.372
Mno_O3Mg         2.959e-027       0.000  2.959e-027     -26.529
Mno_O3Ba         1.041e-027       0.000  1.041e-027     -26.983
Mno_O3HMg+       5.604e-029       0.000  5.605e-029     -28.251
Mno_O3HBa+       5.206e-029       0.000  5.206e-029     -28.283
Mno_O3HNa        3.186e-029       0.000  3.186e-029     -28.497
Mno_O3H2         1.000e-030       0.000  1.000e-030     -30.000
Mno_O3H3+        1.615e-035       0.000  1.615e-035     -34.792
Mno_O3H3Cl       3.923e-038       0.000  3.923e-038     -37.406

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.442e-007  5.441e-007
C                2.012e-002  2.012e-002
Ca               3.701e-003  3.701e-003
Cl               9.873e-005  9.873e-005
Fe               1.868e-004  1.868e-004
K                1.893e-005  1.893e-005
Mg               8.467e-005  8.466e-005
Mn               6.663e-005  6.662e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004



----------------------------Description of solution----------------------------

                                       pH  =   6.632      Charge balance
                                       pe  =  -3.622      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.175e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.599e-003
                       Total CO2 (mol/kg)  =  1.227e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.817e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.36
                               Iterations  =  32
                                  Total H  = 1.110459e+002
                                  Total O  = 5.553586e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.570e-007  2.334e-007    -6.590    -6.632    -0.042
   OH-                   4.788e-008  4.287e-008    -7.320    -7.368    -0.048
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.201e-007  2.866e-007    -6.495    -6.543    -0.048
   H3AsO3                1.067e-009  1.069e-009    -8.972    -8.971     0.001
   H2AsO3-               3.622e-012  3.243e-012   -11.441   -11.489    -0.048
   As3S4(HS)2-           2.274e-015  2.036e-015   -14.643   -14.691    -0.048
   H4AsO3+               1.381e-016  1.237e-016   -15.860   -15.908    -0.048
   HAsO3-2               4.314e-020  2.772e-020   -19.365   -19.557    -0.192
   AsO3-3                6.409e-029  2.370e-029   -28.193   -28.625    -0.432
As(5)           1.692e-018
   H2AsO4-               1.198e-018  1.072e-018   -17.922   -17.970    -0.048
   HAsO4-2               4.946e-019  3.179e-019   -18.306   -18.498    -0.192
   H3AsO4                4.981e-023  4.995e-023   -22.303   -22.301     0.001
   AsO4-3                8.245e-024  3.049e-024   -23.084   -23.516    -0.432
Ba              5.442e-007
   Ba+2                  5.179e-007  3.328e-007    -6.286    -6.478    -0.192
   BaHCO3+               2.602e-008  2.330e-008    -7.585    -7.633    -0.048
   BaCO3                 2.516e-010  2.523e-010    -9.599    -9.598     0.001
   BaSO4                 5.482e-012  5.497e-012   -11.261   -11.260     0.001
   BaOH+                 5.394e-014  4.829e-014   -13.268   -13.316    -0.048
C(-4)           7.851e-003
   CH4                   7.851e-003  7.872e-003    -2.105    -2.104     0.001
C(4)            1.227e-002
   HCO3-                 8.125e-003  7.303e-003    -2.090    -2.136    -0.046
   CO2                   3.824e-003  3.834e-003    -2.417    -2.416     0.001
   CaHCO3+               2.349e-004  2.103e-004    -3.629    -3.677    -0.048
   FeHCO3+               4.554e-005  4.077e-005    -4.342    -4.390    -0.048
   MnHCO3+               2.018e-005  1.807e-005    -4.695    -4.743    -0.048
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               4.993e-006  4.470e-006    -5.302    -5.350    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.248e-006  1.467e-006    -5.648    -5.833    -0.185
   FeCO3                 1.960e-006  1.965e-006    -5.708    -5.707     0.001
   NaHCO3                7.962e-007  7.983e-007    -6.099    -6.098     0.001
   MgCO3                 7.305e-008  7.325e-008    -7.136    -7.135     0.001
   BaHCO3+               2.602e-008  2.330e-008    -7.585    -7.633    -0.048
   NaCO3-                5.932e-009  5.311e-009    -8.227    -8.275    -0.048
   BaCO3                 2.516e-010  2.523e-010    -9.599    -9.598     0.001
Ca              3.701e-003
   Ca+2                  3.461e-003  2.258e-003    -2.461    -2.646    -0.186
   CaHCO3+               2.349e-004  2.103e-004    -3.629    -3.677    -0.048
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.480e-008  1.484e-008    -7.830    -7.828     0.001
   CaOH+                 1.792e-009  1.604e-009    -8.747    -8.795    -0.048



   CaHSO4+               2.267e-014  2.030e-014   -13.645   -13.693    -0.048
Cl              9.873e-005
   Cl-                   9.872e-005  8.820e-005    -4.006    -4.055    -0.049
   MnCl+                 1.114e-008  9.976e-009    -7.953    -8.001    -0.048
   FeCl+                 7.592e-009  6.797e-009    -8.120    -8.168    -0.048
   MnCl2                 3.830e-013  3.841e-013   -12.417   -12.416     0.001
   MnCl3-                1.042e-017  9.330e-018   -16.982   -17.030    -0.048
   FeCl+2                5.276e-024  3.390e-024   -23.278   -23.470    -0.192
   FeCl2+                1.492e-027  1.336e-027   -26.826   -26.874    -0.048
   FeCl3                 1.175e-032  1.178e-032   -31.930   -31.929     0.001
Fe(2)           1.868e-004
   Fe+2                  8.687e-005  5.583e-005    -4.061    -4.253    -0.192
   Fe(HS)2               5.216e-005  5.231e-005    -4.283    -4.281     0.001
   FeHCO3+               4.554e-005  4.077e-005    -4.342    -4.390    -0.048
   FeCO3                 1.960e-006  1.965e-006    -5.708    -5.707     0.001
   Fe(HS)3-              2.063e-007  1.847e-007    -6.686    -6.734    -0.048
   FeOH+                 8.444e-008  7.560e-008    -7.073    -7.121    -0.048
   FeCl+                 7.592e-009  6.797e-009    -8.120    -8.168    -0.048
   FeSO4                 3.263e-010  3.272e-010    -9.486    -9.485     0.001
   Fe(OH)2               2.748e-012  2.756e-012   -11.561   -11.560     0.001
   FeHSO4+               5.606e-016  5.020e-016   -15.251   -15.299    -0.048
   Fe(OH)3-              4.897e-016  4.384e-016   -15.310   -15.358    -0.048
Fe(3)           8.337e-014
   Fe(OH)2+              5.574e-014  4.990e-014   -13.254   -13.302    -0.048
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.201e-016  1.075e-016   -15.920   -15.968    -0.048
   FeOH+2                5.476e-017  3.519e-017   -16.262   -16.454    -0.192
   Fe+3                  3.442e-021  1.273e-021   -20.463   -20.895    -0.432
   FeCl+2                5.276e-024  3.390e-024   -23.278   -23.470    -0.192
   FeSO4+                5.137e-025  4.599e-025   -24.289   -24.337    -0.048
   FeCl2+                1.492e-027  1.336e-027   -26.826   -26.874    -0.048
   FeHSO4+2              4.473e-031  2.875e-031   -30.349   -30.541    -0.192
   Fe(SO4)2-             3.703e-031  3.316e-031   -30.431   -30.479    -0.048
   Fe2(OH)2+4            1.955e-031  3.334e-032   -30.709   -31.477    -0.768
   FeCl3                 1.175e-032  1.178e-032   -31.930   -31.929     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.259   -42.459    -1.200
H(0)            1.350e-009
   H2                    6.749e-010  6.768e-010    -9.171    -9.170     0.001
K               1.893e-005
   K+                    1.893e-005  1.691e-005    -4.723    -4.772    -0.049
   KSO4-                 4.373e-012  3.916e-012   -11.359   -11.407    -0.048
Mg              8.467e-005
   Mg+2                  7.960e-005  5.231e-005    -4.099    -4.281    -0.182
   MgHCO3+               4.993e-006  4.470e-006    -5.302    -5.350    -0.048
   MgCO3                 7.305e-008  7.325e-008    -7.136    -7.135     0.001
   MgOH+                 9.084e-010  8.134e-010    -9.042    -9.090    -0.048
   MgSO4                 4.030e-010  4.041e-010    -9.395    -9.393     0.001
Mn(2)           6.663e-005
   Mn+2                  4.320e-005  2.776e-005    -4.364    -4.557    -0.192
   MnHCO3+               2.018e-005  1.807e-005    -4.695    -4.743    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.114e-008  9.976e-009    -7.953    -8.001    -0.048
   MnOH+                 3.413e-009  3.056e-009    -8.467    -8.515    -0.048
   MnSO4                 1.623e-010  1.627e-010    -9.790    -9.789     0.001
   MnCl2                 3.830e-013  3.841e-013   -12.417   -12.416     0.001
   MnCl3-                1.042e-017  9.330e-018   -16.982   -17.030    -0.048
   Mn(OH)3-              3.859e-020  3.456e-020   -19.413   -19.461    -0.048
Mn(3)           5.540e-034
   Mn+3                  5.540e-034  2.048e-034   -33.257   -33.689    -0.432
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.239   -84.431    -0.192
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.389   -97.437    -0.048
Na              2.176e-004
   Na+                   2.168e-004  1.944e-004    -3.664    -3.711    -0.047
   NaHCO3                7.962e-007  7.983e-007    -6.099    -6.098     0.001
   NaCO3-                5.932e-009  5.311e-009    -8.227    -8.275    -0.048



   NaSO4-                3.586e-011  3.211e-011   -10.445   -10.493    -0.048
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.042   -74.041     0.001
S(-2)           2.083e-004
   H2S                   6.599e-005  6.617e-005    -4.181    -4.179     0.001
   Fe(HS)2               5.216e-005  5.231e-005    -4.283    -4.281     0.001
   HS-                   3.621e-005  3.242e-005    -4.441    -4.489    -0.048
   AsS(OH)(HS)-          3.201e-007  2.866e-007    -6.495    -6.543    -0.048
   Fe(HS)3-              2.063e-007  1.847e-007    -6.686    -6.734    -0.048
   S5-2                  5.040e-008  3.529e-008    -7.298    -7.452    -0.155
   S4-2                  2.996e-008  2.059e-008    -7.523    -7.686    -0.163
   S6-2                  2.565e-008  1.827e-008    -7.591    -7.738    -0.147
   S-2                   2.611e-011  1.678e-011   -10.583   -10.775    -0.192
   S3-2                  1.078e-011  7.256e-012   -10.967   -11.139    -0.172
   S2-2                  6.224e-013  4.118e-013   -12.206   -12.385    -0.179
   As3S4(HS)2-           2.274e-015  2.036e-015   -14.643   -14.691    -0.048
S(6)            6.654e-008
   SO4-2                 5.080e-008  3.295e-008    -7.294    -7.482    -0.188
   CaSO4                 1.480e-008  1.484e-008    -7.830    -7.828     0.001
   MgSO4                 4.030e-010  4.041e-010    -9.395    -9.393     0.001
   FeSO4                 3.263e-010  3.272e-010    -9.486    -9.485     0.001
   MnSO4                 1.623e-010  1.627e-010    -9.790    -9.789     0.001
   NaSO4-                3.586e-011  3.211e-011   -10.445   -10.493    -0.048
   BaSO4                 5.482e-012  5.497e-012   -11.261   -11.260     0.001
   KSO4-                 4.373e-012  3.916e-012   -11.359   -11.407    -0.048
   HSO4-                 8.353e-013  7.479e-013   -12.078   -12.126    -0.048
   CaHSO4+               2.267e-014  2.030e-014   -13.645   -13.693    -0.048
   FeHSO4+               5.606e-016  5.020e-016   -15.251   -15.299    -0.048
   FeSO4+                5.137e-025  4.599e-025   -24.289   -24.337    -0.048
   FeHSO4+2              4.473e-031  2.875e-031   -30.349   -30.541    -0.192
   Fe(SO4)2-             3.703e-031  3.316e-031   -30.431   -30.479    -0.048

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.56  -17.94   -1.38  As2O3
Artinite        -10.73   -1.13    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.83  -44.60    8.23  As2O5
As2S3(am)        -6.40  -51.30  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -16.36  -66.47  -50.11  Ba3(AsO4)2
Barite           -3.99  -13.96   -9.97  BaSO4
Birnessite      -28.87   14.73   43.60  MnO2
Bixbyite        -26.98  -27.59   -0.61  Mn2O3
Brucite          -7.86    8.98   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.07  -54.97  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.60  -17.94   -1.34  As2O3
CO2(g)           -0.95   -2.42   -1.47  CO2
Dolomite         -1.50  -18.59  -17.09  CaMg(CO3)2
Dolomite(d)      -2.05  -18.59  -16.54  CaMg(CO3)2
Epsomite         -9.62  -11.76   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.17   -4.21   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.56  -37.47  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl



Hausmannite     -28.89   32.14   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.86  -38.82  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.72  -31.48   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.14  -42.97   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.10  -44.49   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.09  -10.11   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.62   11.72   25.34  MnOOH
Melanterite      -9.53  -11.74   -2.21  FeSO4:7H2O
Mirabilite      -13.79  -14.91   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.11  -89.82   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.00  -60.70  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.38  -12.67    2.71  MnCl2:4H2O
MnS(Green)       -6.21   -2.41    3.80  MnS
MnSO4           -14.71  -12.04    2.67  MnSO4
Nahcolite        -5.30   -5.85   -0.55  NaHCO3
Natron          -11.95  -13.26   -1.31  Na2CO3:10H2O
Nesquehonite     -4.49  -10.12   -5.62  MgCO3:3H2O
Nsutite         -27.84   14.73   42.56  MnO2
O2(g)           -71.15  -74.04   -2.89  O2
Orpiment         -5.00  -51.30  -46.30  As2S3
Portlandite     -12.18   10.62   22.80  Ca(OH)2
Pyrite           11.27   -7.21  -18.48  FeS2
Pyrochroite      -6.49    8.71   15.20  Mn(OH)2
Pyrolusite      -26.65   14.73   41.38  MnO2
Realgar          -3.16  -23.10  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.16  -44.41  -20.25  FeAsO4:2H2O
Siderite          0.80  -10.09  -10.89  FeCO3
Siderite(d)(3)    0.36  -10.09  -10.45  FeCO3
Sulfur           -2.99  -18.02  -15.03  S
Thenardite      -14.73  -14.90   -0.18  Na2SO4
Thermonatrite   -13.38  -13.26    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.75  -12.31   -8.56  BaCO3

Reaction step 83.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.660e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage



Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.88   14.72   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.642e-002 -3.575e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.040e-002 -1.989e-004
Manganite          -13.63   11.71   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.989e-004  3.989e-004
Siderite(d)(3)       0.37  -10.08  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.75  -12.31   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.814e-004  Surface charge, eq

Hfo_s         
 5.201e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.776e-006       0.726  3.776e-006      -5.423
Hfo_sOMn+        8.391e-007       0.161  8.391e-007      -6.076
Hfo_sOFe+        4.837e-007       0.093  4.837e-007      -6.315
Hfo_sOH2+        8.208e-008       0.016  8.209e-008      -7.086
Hfo_sOH          1.783e-008       0.003  1.783e-008      -7.749
Hfo_sOHBa+2      1.709e-009       0.000  1.709e-009      -8.767
Hfo_sO-          8.874e-011       0.000  8.874e-011     -10.052

Hfo           
 1.814e-004  Surface charge, eq

Hfo_w         
 2.080e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.617e-004       0.777  1.617e-004      -3.791
Hfo_wOH          3.513e-005       0.169  3.513e-005      -4.454
Hfo_wOFe+        8.894e-006       0.043  8.894e-006      -5.051
Hfo_wOMn+        1.313e-006       0.006  1.313e-006      -5.882
Hfo_wOCa+        4.770e-007       0.002  4.770e-007      -6.321
Hfo_wOMg+        1.953e-007       0.001  1.953e-007      -6.709
Hfo_wO-          1.748e-007       0.001  1.748e-007      -6.757
Hfo_wOFeOH       1.014e-007       0.000  1.014e-007      -6.994
Hfo_wH2AsO3      9.738e-009       0.000  9.739e-009      -8.011
Hfo_wSO4-        1.621e-011       0.000  1.621e-011     -10.790
Hfo_wOHSO4-2     7.024e-012       0.000  7.024e-012     -11.153
Hfo_wOBa+        3.120e-012       0.000  3.120e-012     -11.506
Hfo_wOHAsO4-3    3.972e-018       0.000  3.972e-018     -17.401
Hfo_wHAsO4-      1.885e-018       0.000  1.885e-018     -17.725
Hfo_wH2AsO4      2.808e-019       0.000  2.808e-019     -18.552

Mno           
-6.534e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.437e-025       0.000  1.437e-025     -24.843
Mno_O3Ca         8.916e-027       0.000  8.917e-027     -26.050
Mno_O3-2         5.447e-027       0.000  5.447e-027     -26.264
Mno_O3HMn+       4.660e-027       0.000  4.660e-027     -26.332
Mno_O3H-         4.427e-028       0.000  4.428e-028     -27.354
Mno_O3HCa+       2.522e-028       0.000  2.523e-028     -27.598
Mno_O3Na-        1.122e-028       0.000  1.122e-028     -27.950
Mno_O3Mg         7.805e-029       0.000  7.806e-029     -28.108
Mno_O3Ba         2.745e-029       0.000  2.745e-029     -28.561
Mno_O3HMg+       1.495e-030       0.000  1.495e-030     -29.825



Mno_O3HBa+       1.389e-030       0.000  1.389e-030     -29.857
Mno_O3HNa        8.509e-031       0.000  8.510e-031     -30.070
Mno_O3H2         2.702e-032       0.000  2.703e-032     -31.568
Mno_O3H3+        4.414e-037       0.000  4.414e-037     -36.355
Mno_O3H3Cl       1.072e-039       0.000  1.072e-039     -38.970

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.442e-007  5.441e-007
C                2.034e-002  2.034e-002
Ca               3.726e-003  3.725e-003
Cl               9.873e-005  9.873e-005
Fe               1.904e-004  1.904e-004
K                1.893e-005  1.893e-005
Mg               8.467e-005  8.467e-005
Mn               6.714e-005  6.714e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.627      Charge balance
                                       pe  =  -3.617      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.182e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.657e-003
                       Total CO2 (mol/kg)  =  1.239e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.820e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.35
                               Iterations  =  33
                                  Total H  = 1.110463e+002
                                  Total O  = 5.553615e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.600e-007  2.361e-007    -6.585    -6.627    -0.042
   OH-                   4.735e-008  4.239e-008    -7.325    -7.373    -0.048
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.201e-007  2.865e-007    -6.495    -6.543    -0.048
   H3AsO3                1.075e-009  1.078e-009    -8.969    -8.967     0.001
   H2AsO3-               3.611e-012  3.232e-012   -11.442   -11.490    -0.048
   As3S4(HS)2-           2.325e-015  2.081e-015   -14.634   -14.682    -0.048
   H4AsO3+               1.409e-016  1.261e-016   -15.851   -15.899    -0.048
   HAsO3-2               4.256e-020  2.732e-020   -19.371   -19.564    -0.193
   AsO3-3                6.261e-029  2.309e-029   -28.203   -28.637    -0.433
As(5)           1.684e-018
   H2AsO4-               1.196e-018  1.070e-018   -17.922   -17.971    -0.048
   HAsO4-2               4.886e-019  3.136e-019   -18.311   -18.504    -0.193
   H3AsO4                5.027e-023  5.041e-023   -22.299   -22.297     0.001
   AsO4-3                8.065e-024  2.974e-024   -23.093   -23.527    -0.433
Ba              5.442e-007
   Ba+2                  5.178e-007  3.323e-007    -6.286    -6.478    -0.193
   BaHCO3+               2.615e-008  2.341e-008    -7.582    -7.631    -0.048
   BaCO3                 2.499e-010  2.506e-010    -9.602    -9.601     0.001
   BaSO4                 5.386e-012  5.400e-012   -11.269   -11.268     0.001
   BaOH+                 5.326e-014  4.768e-014   -13.274   -13.322    -0.048
C(-4)           7.951e-003
   CH4                   7.951e-003  7.972e-003    -2.100    -2.098     0.001



C(4)            1.239e-002
   HCO3-                 8.178e-003  7.349e-003    -2.087    -2.134    -0.046
   CO2                   3.892e-003  3.903e-003    -2.410    -2.409     0.001
   CaHCO3+               2.376e-004  2.127e-004    -3.624    -3.672    -0.048
   FeHCO3+               4.686e-005  4.195e-005    -4.329    -4.377    -0.048
   MnHCO3+               2.042e-005  1.828e-005    -4.690    -4.738    -0.048
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.019e-006  4.492e-006    -5.299    -5.348    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.239e-006  1.460e-006    -5.650    -5.836    -0.186
   FeCO3                 1.993e-006  1.999e-006    -5.700    -5.699     0.001
   NaHCO3                8.009e-007  8.031e-007    -6.096    -6.095     0.001
   MgCO3                 7.257e-008  7.277e-008    -7.139    -7.138     0.001
   BaHCO3+               2.615e-008  2.341e-008    -7.582    -7.631    -0.048
   NaCO3-                5.902e-009  5.282e-009    -8.229    -8.277    -0.048
   BaCO3                 2.499e-010  2.506e-010    -9.602    -9.601     0.001
Ca              3.726e-003
   Ca+2                  3.483e-003  2.269e-003    -2.458    -2.644    -0.186
   CaHCO3+               2.376e-004  2.127e-004    -3.624    -3.672    -0.048
   CaCO3                 5.535e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.464e-008  1.468e-008    -7.834    -7.833     0.001
   CaOH+                 1.781e-009  1.594e-009    -8.749    -8.797    -0.048
   CaHSO4+               2.269e-014  2.030e-014   -13.644   -13.692    -0.048
Cl              9.873e-005
   Cl-                   9.872e-005  8.817e-005    -4.006    -4.055    -0.049
   MnCl+                 1.120e-008  1.002e-008    -7.951    -7.999    -0.048
   FeCl+                 7.761e-009  6.947e-009    -8.110    -8.158    -0.048
   MnCl2                 3.848e-013  3.858e-013   -12.415   -12.414     0.001
   MnCl3-                1.047e-017  9.369e-018   -16.980   -17.028    -0.048
   FeCl+2                5.464e-024  3.507e-024   -23.263   -23.455    -0.193
   FeCl2+                1.543e-027  1.381e-027   -26.812   -26.860    -0.048
   FeCl3                 1.215e-032  1.218e-032   -31.916   -31.914     0.001
Fe(2)           1.904e-004
   Fe+2                  8.893e-005  5.708e-005    -4.051    -4.244    -0.193
   Fe(HS)2               5.229e-005  5.244e-005    -4.282    -4.280     0.001
   FeHCO3+               4.686e-005  4.195e-005    -4.329    -4.377    -0.048
   FeCO3                 1.993e-006  1.999e-006    -5.700    -5.699     0.001
   Fe(HS)3-              2.048e-007  1.833e-007    -6.689    -6.737    -0.048
   FeOH+                 8.538e-008  7.642e-008    -7.069    -7.117    -0.048
   FeCl+                 7.761e-009  6.947e-009    -8.110    -8.158    -0.048
   FeSO4                 3.282e-010  3.291e-010    -9.484    -9.483     0.001
   Fe(OH)2               2.746e-012  2.754e-012   -11.561   -11.560     0.001
   FeHSO4+               5.706e-016  5.107e-016   -15.244   -15.292    -0.048
   Fe(OH)3-              4.840e-016  4.332e-016   -15.315   -15.363    -0.048
Fe(3)           8.402e-014
   Fe(OH)2+              5.639e-014  5.047e-014   -13.249   -13.297    -0.048
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.188e-016  1.063e-016   -15.925   -15.973    -0.048
   FeOH+2                5.609e-017  3.600e-017   -16.251   -16.444    -0.193
   Fe+3                  3.572e-021  1.317e-021   -20.447   -20.880    -0.433
   FeCl+2                5.464e-024  3.507e-024   -23.263   -23.455    -0.193
   FeSO4+                5.231e-025  4.682e-025   -24.281   -24.330    -0.048
   FeCl2+                1.543e-027  1.381e-027   -26.812   -26.860    -0.048
   FeHSO4+2              4.612e-031  2.960e-031   -30.336   -30.529    -0.193
   Fe(SO4)2-             3.711e-031  3.322e-031   -30.431   -30.479    -0.048
   Fe2(OH)2+4            2.056e-031  3.489e-032   -30.687   -31.457    -0.770
   FeCl3                 1.215e-032  1.218e-032   -31.916   -31.914     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.231   -42.434    -1.204
H(0)            1.348e-009
   H2                    6.741e-010  6.759e-010    -9.171    -9.170     0.001
K               1.893e-005
   K+                    1.893e-005  1.691e-005    -4.723    -4.772    -0.049
   KSO4-                 4.303e-012  3.852e-012   -11.366   -11.414    -0.048
Mg              8.467e-005
   Mg+2                  7.958e-005  5.224e-005    -4.099    -4.282    -0.183
   MgHCO3+               5.019e-006  4.492e-006    -5.299    -5.348    -0.048
   MgCO3                 7.257e-008  7.277e-008    -7.139    -7.138     0.001



   MgOH+                 8.972e-010  8.031e-010    -9.047    -9.095    -0.048
   MgSO4                 3.960e-010  3.971e-010    -9.402    -9.401     0.001
Mn(2)           6.714e-005
   Mn+2                  4.348e-005  2.791e-005    -4.362    -4.554    -0.193
   MnHCO3+               2.042e-005  1.828e-005    -4.690    -4.738    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.120e-008  1.002e-008    -7.951    -7.999    -0.048
   MnOH+                 3.393e-009  3.037e-009    -8.469    -8.518    -0.048
   MnSO4                 1.605e-010  1.609e-010    -9.795    -9.793     0.001
   MnCl2                 3.848e-013  3.858e-013   -12.415   -12.414     0.001
   MnCl3-                1.047e-017  9.369e-018   -16.980   -17.028    -0.048
   Mn(OH)3-              3.750e-020  3.357e-020   -19.426   -19.474    -0.048
Mn(3)           5.651e-034
   Mn+3                  5.651e-034  2.084e-034   -33.248   -33.681    -0.433
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.255   -84.447    -0.193
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.400   -97.448    -0.048
Na              2.176e-004
   Na+                   2.168e-004  1.943e-004    -3.664    -3.711    -0.048
   NaHCO3                8.009e-007  8.031e-007    -6.096    -6.095     0.001
   NaCO3-                5.902e-009  5.282e-009    -8.229    -8.277    -0.048
   NaSO4-                3.528e-011  3.158e-011   -10.452   -10.501    -0.048
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.041   -74.040     0.001
S(-2)           2.083e-004
   H2S                   6.609e-005  6.627e-005    -4.180    -4.179     0.001
   Fe(HS)2               5.229e-005  5.244e-005    -4.282    -4.280     0.001
   HS-                   3.587e-005  3.211e-005    -4.445    -4.493    -0.048
   AsS(OH)(HS)-          3.201e-007  2.865e-007    -6.495    -6.543    -0.048
   Fe(HS)3-              2.048e-007  1.833e-007    -6.689    -6.737    -0.048
   S5-2                  4.939e-008  3.455e-008    -7.306    -7.461    -0.155
   S4-2                  2.936e-008  2.016e-008    -7.532    -7.695    -0.163
   S6-2                  2.513e-008  1.789e-008    -7.600    -7.747    -0.148
   S-2                   2.559e-011  1.643e-011   -10.592   -10.784    -0.193
   S3-2                  1.056e-011  7.104e-012   -10.976   -11.148    -0.172
   S2-2                  6.100e-013  4.032e-013   -12.215   -12.394    -0.180
   As3S4(HS)2-           2.325e-015  2.081e-015   -14.634   -14.682    -0.048
S(6)            6.561e-008
   SO4-2                 5.004e-008  3.242e-008    -7.301    -7.489    -0.188
   CaSO4                 1.464e-008  1.468e-008    -7.834    -7.833     0.001
   MgSO4                 3.960e-010  3.971e-010    -9.402    -9.401     0.001
   FeSO4                 3.282e-010  3.291e-010    -9.484    -9.483     0.001
   MnSO4                 1.605e-010  1.609e-010    -9.795    -9.793     0.001
   NaSO4-                3.528e-011  3.158e-011   -10.452   -10.501    -0.048
   BaSO4                 5.386e-012  5.400e-012   -11.269   -11.268     0.001
   KSO4-                 4.303e-012  3.852e-012   -11.366   -11.414    -0.048
   HSO4-                 8.315e-013  7.443e-013   -12.080   -12.128    -0.048
   CaHSO4+               2.269e-014  2.030e-014   -13.644   -13.692    -0.048
   FeHSO4+               5.706e-016  5.107e-016   -15.244   -15.292    -0.048
   FeSO4+                5.231e-025  4.682e-025   -24.281   -24.330    -0.048
   FeHSO4+2              4.612e-031  2.960e-031   -30.336   -30.529    -0.193
   Fe(SO4)2-             3.711e-031  3.322e-031   -30.431   -30.479    -0.048

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.77  -10.13   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.55  -17.93   -1.38  As2O3
Artinite        -10.75   -1.15    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.82  -44.59    8.23  As2O5
As2S3(am)        -6.39  -51.29  -44.90  As2S3
As_native        -5.47  -18.00  -12.53  As
Ba3(AsO4)2      -16.38  -66.49  -50.11  Ba3(AsO4)2
Barite           -4.00  -13.97   -9.97  BaSO4



Birnessite      -28.88   14.72   43.60  MnO2
Bixbyite        -26.99  -27.60   -0.61  Mn2O3
Brucite          -7.87    8.97   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.08  -54.99  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.76   -2.10   -2.86  CH4
Claudetite      -16.59  -17.93   -1.34  As2O3
CO2(g)           -0.94   -2.41   -1.47  CO2
Dolomite         -1.51  -18.60  -17.09  CaMg(CO3)2
Dolomite(d)      -2.06  -18.60  -16.54  CaMg(CO3)2
Epsomite         -9.63  -11.77   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.16   -4.20   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.80   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.56  -37.47  -45.03  Fe3S4
Gypsum           -5.55  -10.13   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -28.91   32.12   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.86  -38.83  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.74  -31.50   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.14  -42.97   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.10  -44.49   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.09  -10.12   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.63   11.71   25.34  MnOOH
Melanterite      -9.52  -11.73   -2.21  FeSO4:7H2O
Mirabilite      -13.80  -14.91   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.12  -89.83   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.01  -60.72  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.37  -12.66    2.71  MnCl2:4H2O
MnS(Green)       -6.22   -2.42    3.80  MnS
MnSO4           -14.71  -12.04    2.67  MnSO4
Nahcolite        -5.30   -5.85   -0.55  NaHCO3
Natron          -11.95  -13.26   -1.31  Na2CO3:10H2O
Nesquehonite     -4.50  -10.12   -5.62  MgCO3:3H2O
Nsutite         -27.84   14.72   42.56  MnO2
O2(g)           -71.15  -74.04   -2.89  O2
Orpiment         -4.99  -51.29  -46.30  As2S3
Portlandite     -12.19   10.61   22.80  Ca(OH)2
Pyrite           11.27   -7.21  -18.48  FeS2
Pyrochroite      -6.50    8.70   15.20  Mn(OH)2
Pyrolusite      -26.66   14.72   41.38  MnO2
Realgar          -3.15  -23.10  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.16  -44.41  -20.25  FeAsO4:2H2O
Siderite          0.81  -10.08  -10.89  FeCO3
Siderite(d)(3)    0.37  -10.08  -10.45  FeCO3
Sulfur           -2.99  -18.02  -15.03  S
Thenardite      -14.73  -14.91   -0.18  Na2SO4
Thermonatrite   -13.38  -13.26    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.75  -12.31   -8.56  BaCO3

Reaction step 84.

Using solution 1.  River Water 



Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.680e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.89   14.71   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.640e-002 -3.600e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.040e-002 -2.025e-004
Manganite          -13.64   11.70   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.984e-004  3.984e-004
Siderite(d)(3)       0.38  -10.07  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.76  -12.32   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.817e-004  Surface charge, eq

Hfo_s         
 5.199e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.779e-006       0.727  3.780e-006      -5.423
Hfo_sOMn+        8.304e-007       0.160  8.305e-007      -6.081
Hfo_sOFe+        4.868e-007       0.094  4.868e-007      -6.313
Hfo_sOH2+        8.266e-008       0.016  8.266e-008      -7.083
Hfo_sOH          1.776e-008       0.003  1.776e-008      -7.751
Hfo_sOHBa+2      1.699e-009       0.000  1.699e-009      -8.770
Hfo_sO-          8.738e-011       0.000  8.739e-011     -10.059

Hfo           
 1.817e-004  Surface charge, eq

Hfo_w         
 2.080e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.620e-004       0.779  1.620e-004      -3.790
Hfo_wOH          3.480e-005       0.167  3.480e-005      -4.458
Hfo_wOFe+        8.904e-006       0.043  8.905e-006      -5.050
Hfo_wOMn+        1.293e-006       0.006  1.293e-006      -5.888
Hfo_wOCa+        4.696e-007       0.002  4.696e-007      -6.328
Hfo_wOMg+        1.910e-007       0.001  1.910e-007      -6.719
Hfo_wO-          1.713e-007       0.001  1.713e-007      -6.766
Hfo_wOFeOH       1.003e-007       0.000  1.003e-007      -6.999
Hfo_wH2AsO3      9.723e-009       0.000  9.724e-009      -8.012
Hfo_wSO4-        1.598e-011       0.000  1.598e-011     -10.796
Hfo_wOHSO4-2     6.848e-012       0.000  6.848e-012     -11.164



Hfo_wOBa+        3.052e-012       0.000  3.052e-012     -11.515
Hfo_wOHAsO4-3    3.839e-018       0.000  3.840e-018     -17.416
Hfo_wHAsO4-      1.863e-018       0.000  1.864e-018     -17.730
Hfo_wH2AsO4      2.807e-019       0.000  2.807e-019     -18.552

Mno           
-6.458e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.444e-025       0.000  1.444e-025     -24.840
Mno_O3Ca         8.961e-027       0.000  8.962e-027     -26.048
Mno_O3-2         5.447e-027       0.000  5.447e-027     -26.264
Mno_O3HMn+       4.736e-027       0.000  4.736e-027     -26.325
Mno_O3H-         4.477e-028       0.000  4.478e-028     -27.349
Mno_O3HCa+       2.564e-028       0.000  2.564e-028     -27.591
Mno_O3Na-        1.122e-028       0.000  1.122e-028     -27.950
Mno_O3Mg         7.795e-029       0.000  7.795e-029     -28.108
Mno_O3Ba         2.741e-029       0.000  2.741e-029     -28.562
Mno_O3HMg+       1.510e-030       0.000  1.510e-030     -29.821
Mno_O3HBa+       1.403e-030       0.000  1.403e-030     -29.853
Mno_O3HNa        8.603e-031       0.000  8.603e-031     -30.065
Mno_O3H2         2.764e-032       0.000  2.764e-032     -31.558
Mno_O3H3+        4.565e-037       0.000  4.565e-037     -36.341
Mno_O3H3Cl       1.108e-039       0.000  1.108e-039     -38.955

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.212e-007  3.212e-007
Ba               5.442e-007  5.441e-007
C                2.057e-002  2.057e-002
Ca               3.750e-003  3.750e-003
Cl               9.873e-005  9.873e-005
Fe               1.939e-004  1.939e-004
K                1.893e-005  1.893e-005
Mg               8.468e-005  8.467e-005
Mn               6.765e-005  6.765e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.622      Charge balance
                                       pe  =  -3.612      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.190e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.714e-003
                       Total CO2 (mol/kg)  =  1.252e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.823e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.34
                               Iterations  =  42
                                  Total H  = 1.110467e+002
                                  Total O  = 5.553643e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.630e-007  2.387e-007    -6.580    -6.622    -0.042
   OH-                   4.684e-008  4.191e-008    -7.329    -7.378    -0.048



   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.212e-007
   AsS(OH)(HS)-          3.201e-007  2.865e-007    -6.495    -6.543    -0.048
   H3AsO3                1.083e-009  1.086e-009    -8.965    -8.964     0.001
   H2AsO3-               3.600e-012  3.222e-012   -11.444   -11.492    -0.048
   As3S4(HS)2-           2.376e-015  2.126e-015   -14.624   -14.672    -0.048
   H4AsO3+               1.436e-016  1.285e-016   -15.843   -15.891    -0.048
   HAsO3-2               4.200e-020  2.692e-020   -19.377   -19.570    -0.193
   AsO3-3                6.119e-029  2.250e-029   -28.213   -28.648    -0.434
As(5)           1.676e-018
   H2AsO4-               1.193e-018  1.068e-018   -17.923   -17.971    -0.048
   HAsO4-2               4.827e-019  3.095e-019   -18.316   -18.509    -0.193
   H3AsO4                5.073e-023  5.087e-023   -22.295   -22.294     0.001
   AsO4-3                7.891e-024  2.902e-024   -23.103   -23.537    -0.434
Ba              5.442e-007
   Ba+2                  5.176e-007  3.318e-007    -6.286    -6.479    -0.193
   BaHCO3+               2.629e-008  2.352e-008    -7.580    -7.629    -0.048
   BaCO3                 2.483e-010  2.490e-010    -9.605    -9.604     0.001
   BaSO4                 5.292e-012  5.307e-012   -11.276   -11.275     0.001
   BaOH+                 5.261e-014  4.708e-014   -13.279   -13.327    -0.048
C(-4)           8.050e-003
   CH4                   8.050e-003  8.072e-003    -2.094    -2.093     0.001
C(4)            1.252e-002
   HCO3-                 8.231e-003  7.394e-003    -2.085    -2.131    -0.047
   CO2                   3.960e-003  3.971e-003    -2.402    -2.401     0.001
   CaHCO3+               2.404e-004  2.151e-004    -3.619    -3.667    -0.048
   FeHCO3+               4.821e-005  4.313e-005    -4.317    -4.365    -0.048
   MnHCO3+               2.066e-005  1.848e-005    -4.685    -4.733    -0.048
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.044e-006  4.514e-006    -5.297    -5.345    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.230e-006  1.452e-006    -5.652    -5.838    -0.186
   FeCO3                 2.027e-006  2.033e-006    -5.693    -5.692     0.001
   NaHCO3                8.056e-007  8.078e-007    -6.094    -6.093     0.001
   MgCO3                 7.211e-008  7.231e-008    -7.142    -7.141     0.001
   BaHCO3+               2.629e-008  2.352e-008    -7.580    -7.629    -0.048
   NaCO3-                5.872e-009  5.254e-009    -8.231    -8.279    -0.048
   BaCO3                 2.483e-010  2.490e-010    -9.605    -9.604     0.001
Ca              3.750e-003
   Ca+2                  3.504e-003  2.281e-003    -2.455    -2.642    -0.187
   CaHCO3+               2.404e-004  2.151e-004    -3.619    -3.667    -0.048
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.448e-008  1.452e-008    -7.839    -7.838     0.001
   CaOH+                 1.771e-009  1.585e-009    -8.752    -8.800    -0.048
   CaHSO4+               2.270e-014  2.031e-014   -13.644   -13.692    -0.048
Cl              9.873e-005
   Cl-                   9.872e-005  8.814e-005    -4.006    -4.055    -0.049
   MnCl+                 1.126e-008  1.007e-008    -7.949    -7.997    -0.048
   FeCl+                 7.932e-009  7.098e-009    -8.101    -8.149    -0.048
   MnCl2                 3.864e-013  3.875e-013   -12.413   -12.412     0.001
   MnCl3-                1.051e-017  9.407e-018   -16.978   -17.027    -0.048
   FeCl+2                5.656e-024  3.625e-024   -23.248   -23.441    -0.193
   FeCl2+                1.595e-027  1.427e-027   -26.797   -26.845    -0.048
   FeCl3                 1.255e-032  1.258e-032   -31.901   -31.900     0.001
Fe(2)           1.939e-004
   Fe+2                  9.100e-005  5.833e-005    -4.041    -4.234    -0.193
   Fe(HS)2               5.242e-005  5.256e-005    -4.281    -4.279     0.001
   FeHCO3+               4.821e-005  4.313e-005    -4.317    -4.365    -0.048
   FeCO3                 2.027e-006  2.033e-006    -5.693    -5.692     0.001
   Fe(HS)3-              2.034e-007  1.820e-007    -6.692    -6.740    -0.048
   FeOH+                 8.631e-008  7.723e-008    -7.064    -7.112    -0.048
   FeCl+                 7.932e-009  7.098e-009    -8.101    -8.149    -0.048
   FeSO4                 3.301e-010  3.310e-010    -9.481    -9.480     0.001
   Fe(OH)2               2.745e-012  2.752e-012   -11.562   -11.560     0.001
   FeHSO4+               5.805e-016  5.195e-016   -15.236   -15.284    -0.048
   Fe(OH)3-              4.785e-016  4.281e-016   -15.320   -15.368    -0.048
Fe(3)           8.467e-014



   Fe(OH)2+              5.704e-014  5.104e-014   -13.244   -13.292    -0.048
   Fe(OH)3               2.746e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.175e-016  1.051e-016   -15.930   -15.978    -0.048
   FeOH+2                5.743e-017  3.682e-017   -16.241   -16.434    -0.193
   Fe+3                  3.704e-021  1.362e-021   -20.431   -20.866    -0.434
   FeCl+2                5.656e-024  3.625e-024   -23.248   -23.441    -0.193
   FeSO4+                5.326e-025  4.765e-025   -24.274   -24.322    -0.048
   FeCl2+                1.595e-027  1.427e-027   -26.797   -26.845    -0.048
   FeHSO4+2              4.752e-031  3.047e-031   -30.323   -30.516    -0.193
   Fe(SO4)2-             3.718e-031  3.327e-031   -30.430   -30.478    -0.048
   Fe2(OH)2+4            2.160e-031  3.648e-032   -30.665   -31.438    -0.772
   FeCl3                 1.255e-032  1.258e-032   -31.901   -31.900     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.203   -42.410    -1.207
H(0)            1.346e-009
   H2                    6.732e-010  6.751e-010    -9.172    -9.171     0.001
K               1.893e-005
   K+                    1.893e-005  1.690e-005    -4.723    -4.772    -0.049
   KSO4-                 4.235e-012  3.789e-012   -11.373   -11.421    -0.048
Mg              8.468e-005
   Mg+2                  7.956e-005  5.217e-005    -4.099    -4.283    -0.183
   MgHCO3+               5.044e-006  4.514e-006    -5.297    -5.345    -0.048
   MgCO3                 7.211e-008  7.231e-008    -7.142    -7.141     0.001
   MgOH+                 8.863e-010  7.930e-010    -9.052    -9.101    -0.048
   MgSO4                 3.892e-010  3.902e-010    -9.410    -9.409     0.001
Mn(2)           6.765e-005
   Mn+2                  4.375e-005  2.805e-005    -4.359    -4.552    -0.193
   MnHCO3+               2.066e-005  1.848e-005    -4.685    -4.733    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.126e-008  1.007e-008    -7.949    -7.997    -0.048
   MnOH+                 3.373e-009  3.018e-009    -8.472    -8.520    -0.048
   MnSO4                 1.587e-010  1.592e-010    -9.799    -9.798     0.001
   MnCl2                 3.864e-013  3.875e-013   -12.413   -12.412     0.001
   MnCl3-                1.051e-017  9.407e-018   -16.978   -17.027    -0.048
   Mn(OH)3-              3.646e-020  3.262e-020   -19.438   -19.486    -0.048
Mn(3)           5.763e-034
   Mn+3                  5.763e-034  2.119e-034   -33.239   -33.674    -0.434
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.270   -84.463    -0.193
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.411   -97.459    -0.048
Na              2.176e-004
   Na+                   2.168e-004  1.943e-004    -3.664    -3.712    -0.048
   NaHCO3                8.056e-007  8.078e-007    -6.094    -6.093     0.001
   NaCO3-                5.872e-009  5.254e-009    -8.231    -8.279    -0.048
   NaSO4-                3.472e-011  3.107e-011   -10.459   -10.508    -0.048
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.040   -74.039     0.001
S(-2)           2.083e-004
   H2S                   6.619e-005  6.637e-005    -4.179    -4.178     0.001
   Fe(HS)2               5.242e-005  5.256e-005    -4.281    -4.279     0.001
   HS-                   3.553e-005  3.180e-005    -4.449    -4.498    -0.048
   AsS(OH)(HS)-          3.201e-007  2.865e-007    -6.495    -6.543    -0.048
   Fe(HS)3-              2.034e-007  1.820e-007    -6.692    -6.740    -0.048
   S5-2                  4.840e-008  3.384e-008    -7.315    -7.471    -0.155
   S4-2                  2.878e-008  1.974e-008    -7.541    -7.705    -0.164
   S6-2                  2.463e-008  1.752e-008    -7.609    -7.757    -0.148
   S-2                   2.509e-011  1.609e-011   -10.600   -10.794    -0.193
   S3-2                  1.036e-011  6.957e-012   -10.985   -11.158    -0.173
   S2-2                  5.980e-013  3.949e-013   -12.223   -12.404    -0.180
   As3S4(HS)2-           2.376e-015  2.126e-015   -14.624   -14.672    -0.048
S(6)            6.471e-008
   SO4-2                 4.931e-008  3.191e-008    -7.307    -7.496    -0.189
   CaSO4                 1.448e-008  1.452e-008    -7.839    -7.838     0.001
   MgSO4                 3.892e-010  3.902e-010    -9.410    -9.409     0.001
   FeSO4                 3.301e-010  3.310e-010    -9.481    -9.480     0.001
   MnSO4                 1.587e-010  1.592e-010    -9.799    -9.798     0.001
   NaSO4-                3.472e-011  3.107e-011   -10.459   -10.508    -0.048



   BaSO4                 5.292e-012  5.307e-012   -11.276   -11.275     0.001
   KSO4-                 4.235e-012  3.789e-012   -11.373   -11.421    -0.048
   HSO4-                 8.278e-013  7.407e-013   -12.082   -12.130    -0.048
   CaHSO4+               2.270e-014  2.031e-014   -13.644   -13.692    -0.048
   FeHSO4+               5.805e-016  5.195e-016   -15.236   -15.284    -0.048
   FeSO4+                5.326e-025  4.765e-025   -24.274   -24.322    -0.048
   FeHSO4+2              4.752e-031  3.047e-031   -30.323   -30.516    -0.193
   Fe(SO4)2-             3.718e-031  3.327e-031   -30.430   -30.478    -0.048

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.55  -17.93   -1.38  As2O3
Artinite        -10.76   -1.16    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.81  -44.59    8.23  As2O5
As2S3(am)        -6.39  -51.29  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -16.40  -66.51  -50.11  Ba3(AsO4)2
Barite           -4.00  -13.98   -9.97  BaSO4
Birnessite      -28.89   14.71   43.60  MnO2
Bixbyite        -27.00  -27.62   -0.61  Mn2O3
Brucite          -7.88    8.96   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.10  -55.00  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.59  -17.93   -1.34  As2O3
CO2(g)           -0.93   -2.40   -1.47  CO2
Dolomite         -1.51  -18.60  -17.09  CaMg(CO3)2
Dolomite(d)      -2.06  -18.60  -16.54  CaMg(CO3)2
Epsomite         -9.64  -11.78   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.16   -4.20   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.57  -37.47  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -28.93   32.10   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.87  -38.84  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.76  -31.52   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.14  -42.97   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.09  -44.48   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.09  -10.12   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.64   11.70   25.34  MnOOH
Melanterite      -9.52  -11.73   -2.21  FeSO4:7H2O
Mirabilite      -13.81  -14.92   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.12  -89.84   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.03  -60.73  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.37  -12.66    2.71  MnCl2:4H2O
MnS(Green)       -6.23   -2.43    3.80  MnS
MnSO4           -14.72  -12.05    2.67  MnSO4
Nahcolite        -5.29   -5.84   -0.55  NaHCO3
Natron          -11.95  -13.26   -1.31  Na2CO3:10H2O
Nesquehonite     -4.50  -10.12   -5.62  MgCO3:3H2O



Nsutite         -27.85   14.71   42.56  MnO2
O2(g)           -71.15  -74.04   -2.89  O2
Orpiment         -4.99  -51.29  -46.30  As2S3
Portlandite     -12.20   10.60   22.80  Ca(OH)2
Pyrite           11.27   -7.21  -18.48  FeS2
Pyrochroite      -6.51    8.69   15.20  Mn(OH)2
Pyrolusite      -26.67   14.71   41.38  MnO2
Realgar          -3.15  -23.09  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.15  -44.40  -20.25  FeAsO4:2H2O
Siderite          0.82  -10.07  -10.89  FeCO3
Siderite(d)(3)    0.38  -10.07  -10.45  FeCO3
Sulfur           -2.99  -18.02  -15.03  S
Thenardite      -14.74  -14.92   -0.18  Na2SO4
Thermonatrite   -13.39  -13.26    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.76  -12.32   -8.56  BaCO3

Reaction step 85.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.700e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.90   14.71   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.638e-002 -3.624e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.039e-002 -2.061e-004
Manganite          -13.65   11.69   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.979e-004  3.979e-004
Siderite(d)(3)       0.39  -10.06  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.76  -12.32   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.819e-004  Surface charge, eq

Hfo_s         
 5.197e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.782e-006       0.728  3.783e-006      -5.422
Hfo_sOMn+        8.220e-007       0.158  8.221e-007      -6.085
Hfo_sOFe+        4.899e-007       0.094  4.899e-007      -6.310
Hfo_sOH2+        8.323e-008       0.016  8.324e-008      -7.080



Hfo_sOH          1.768e-008       0.003  1.768e-008      -7.752
Hfo_sOHBa+2      1.690e-009       0.000  1.690e-009      -8.772
Hfo_sO-          8.607e-011       0.000  8.607e-011     -10.065

Hfo           
 1.819e-004  Surface charge, eq

Hfo_w         
 2.079e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.623e-004       0.781  1.623e-004      -3.790
Hfo_wOH          3.448e-005       0.166  3.448e-005      -4.462
Hfo_wOFe+        8.914e-006       0.043  8.915e-006      -5.050
Hfo_wOMn+        1.273e-006       0.006  1.273e-006      -5.895
Hfo_wOCa+        4.624e-007       0.002  4.625e-007      -6.335
Hfo_wOMg+        1.869e-007       0.001  1.869e-007      -6.728
Hfo_wO-          1.678e-007       0.001  1.678e-007      -6.775
Hfo_wOFeOH       9.935e-008       0.000  9.936e-008      -7.003
Hfo_wH2AsO3      9.708e-009       0.000  9.709e-009      -8.013
Hfo_wSO4-        1.576e-011       0.000  1.576e-011     -10.802
Hfo_wOHSO4-2     6.678e-012       0.000  6.678e-012     -11.175
Hfo_wOBa+        2.986e-012       0.000  2.986e-012     -11.525
Hfo_wOHAsO4-3    3.713e-018       0.000  3.713e-018     -17.430
Hfo_wHAsO4-      1.842e-018       0.000  1.843e-018     -17.735
Hfo_wH2AsO4      2.806e-019       0.000  2.806e-019     -18.552

Mno           
-2.259e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         5.137e-029       0.000  5.137e-029     -28.289
Mno_O3Ca         3.188e-030       0.000  3.188e-030     -29.497
Mno_O3-2         1.928e-030       0.000  1.928e-030     -29.715
Mno_O3HMn+       1.703e-030       0.000  1.703e-030     -29.769
Mno_O3H-         1.602e-031       0.000  1.602e-031     -30.795
Mno_O3HCa+       9.221e-032       0.000  9.221e-032     -31.035
Mno_O3Na-        3.969e-032       0.000  3.969e-032     -31.401
Mno_O3Mg         2.755e-032       0.000  2.755e-032     -31.560
Mno_O3Ba         9.687e-033       0.000  9.688e-033     -32.014
Mno_O3HMg+       5.397e-034       0.000  5.397e-034     -33.268
Mno_O3HBa+       5.012e-034       0.000  5.012e-034     -33.300
Mno_O3HNa        3.078e-034       0.000  3.078e-034     -33.512
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.670e-040       0.000  1.670e-040     -39.777
Mno_O3H3Cl       4.053e-043       0.000  4.053e-043     -42.392

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.212e-007
Ba               5.442e-007  5.442e-007
C                2.079e-002  2.079e-002
Ca               3.774e-003  3.774e-003
Cl               9.873e-005  9.873e-005
Fe               1.975e-004  1.975e-004
K                1.893e-005  1.893e-005
Mg               8.468e-005  8.468e-005
Mn               6.816e-005  6.815e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------



                                       pH  =   6.617      Charge balance
                                       pe  =  -3.607      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.198e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.771e-003
                       Total CO2 (mol/kg)  =  1.264e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.825e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.32
                               Iterations  =  41
                                  Total H  = 1.110471e+002
                                  Total O  = 5.553671e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.660e-007  2.414e-007    -6.575    -6.617    -0.042
   OH-                   4.634e-008  4.145e-008    -7.334    -7.382    -0.048
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.202e-007  2.864e-007    -6.495    -6.543    -0.048
   H3AsO3                1.092e-009  1.095e-009    -8.962    -8.961     0.001
   H2AsO3-               3.590e-012  3.211e-012   -11.445   -11.493    -0.048
   As3S4(HS)2-           2.428e-015  2.172e-015   -14.615   -14.663    -0.048
   H4AsO3+               1.464e-016  1.310e-016   -15.834   -15.883    -0.048
   HAsO3-2               4.146e-020  2.654e-020   -19.382   -19.576    -0.194
   AsO3-3                5.983e-029  2.194e-029   -28.223   -28.659    -0.436
As(5)           1.668e-018
   H2AsO4-               1.191e-018  1.066e-018   -17.924   -17.972    -0.048
   HAsO4-2               4.770e-019  3.054e-019   -18.321   -18.515    -0.194
   H3AsO4                5.119e-023  5.133e-023   -22.291   -22.290     0.001
   AsO4-3                7.725e-024  2.833e-024   -23.112   -23.548    -0.436
Ba              5.442e-007
   Ba+2                  5.175e-007  3.314e-007    -6.286    -6.480    -0.194
   BaHCO3+               2.641e-008  2.363e-008    -7.578    -7.627    -0.048
   BaCO3                 2.467e-010  2.474e-010    -9.608    -9.607     0.001
   BaSO4                 5.202e-012  5.216e-012   -11.284   -11.283     0.001
   BaOH+                 5.197e-014  4.649e-014   -13.284   -13.333    -0.048
C(-4)           8.150e-003
   CH4                   8.150e-003  8.172e-003    -2.089    -2.088     0.001
C(4)            1.264e-002
   HCO3-                 8.284e-003  7.439e-003    -2.082    -2.128    -0.047
   CO2                   4.028e-003  4.039e-003    -2.395    -2.394     0.001
   CaHCO3+               2.431e-004  2.175e-004    -3.614    -3.663    -0.048
   FeHCO3+               4.957e-005  4.434e-005    -4.305    -4.353    -0.048
   MnHCO3+               2.089e-005  1.869e-005    -4.680    -4.728    -0.048
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.070e-006  4.535e-006    -5.295    -5.343    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.222e-006  1.445e-006    -5.653    -5.840    -0.187
   FeCO3                 2.061e-006  2.066e-006    -5.686    -5.685     0.001
   NaHCO3                8.102e-007  8.124e-007    -6.091    -6.090     0.001
   MgCO3                 7.165e-008  7.185e-008    -7.145    -7.144     0.001
   BaHCO3+               2.641e-008  2.363e-008    -7.578    -7.627    -0.048
   NaCO3-                5.843e-009  5.227e-009    -8.233    -8.282    -0.048
   BaCO3                 2.467e-010  2.474e-010    -9.608    -9.607     0.001
Ca              3.774e-003
   Ca+2                  3.526e-003  2.292e-003    -2.453    -2.640    -0.187
   CaHCO3+               2.431e-004  2.175e-004    -3.614    -3.663    -0.048
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.432e-008  1.436e-008    -7.844    -7.843     0.001
   CaOH+                 1.761e-009  1.575e-009    -8.754    -8.803    -0.048
   CaHSO4+               2.271e-014  2.031e-014   -13.644   -13.692    -0.048



Cl              9.873e-005
   Cl-                   9.872e-005  8.812e-005    -4.006    -4.055    -0.049
   MnCl+                 1.131e-008  1.012e-008    -7.946    -7.995    -0.048
   FeCl+                 8.104e-009  7.249e-009    -8.091    -8.140    -0.048
   MnCl2                 3.881e-013  3.892e-013   -12.411   -12.410     0.001
   MnCl3-                1.056e-017  9.445e-018   -16.976   -17.025    -0.048
   FeCl+2                5.851e-024  3.746e-024   -23.233   -23.426    -0.194
   FeCl2+                1.648e-027  1.474e-027   -26.783   -26.831    -0.048
   FeCl3                 1.296e-032  1.299e-032   -31.888   -31.886     0.001
Fe(2)           1.975e-004
   Fe+2                  9.308e-005  5.960e-005    -4.031    -4.225    -0.194
   Fe(HS)2               5.254e-005  5.269e-005    -4.279    -4.278     0.001
   FeHCO3+               4.957e-005  4.434e-005    -4.305    -4.353    -0.048
   FeCO3                 2.061e-006  2.066e-006    -5.686    -5.685     0.001
   Fe(HS)3-              2.020e-007  1.807e-007    -6.695    -6.743    -0.048
   FeOH+                 8.724e-008  7.804e-008    -7.059    -7.108    -0.048
   FeCl+                 8.104e-009  7.249e-009    -8.091    -8.140    -0.048
   FeSO4                 3.320e-010  3.329e-010    -9.479    -9.478     0.001
   Fe(OH)2               2.743e-012  2.751e-012   -11.562   -11.561     0.001
   FeHSO4+               5.905e-016  5.282e-016   -15.229   -15.277    -0.048
   Fe(OH)3-              4.731e-016  4.232e-016   -15.325   -15.373    -0.048
Fe(3)           8.532e-014
   Fe(OH)2+              5.769e-014  5.161e-014   -13.239   -13.287    -0.048
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.162e-016  1.040e-016   -15.935   -15.983    -0.048
   FeOH+2                5.879e-017  3.764e-017   -16.231   -16.424    -0.194
   Fe+3                  3.839e-021  1.408e-021   -20.416   -20.851    -0.436
   FeCl+2                5.851e-024  3.746e-024   -23.233   -23.426    -0.194
   FeSO4+                5.420e-025  4.849e-025   -24.266   -24.314    -0.048
   FeCl2+                1.648e-027  1.474e-027   -26.783   -26.831    -0.048
   FeHSO4+2              4.895e-031  3.134e-031   -30.310   -30.504    -0.194
   Fe(SO4)2-             3.725e-031  3.332e-031   -30.429   -30.477    -0.048
   Fe2(OH)2+4            2.269e-031  3.813e-032   -30.644   -31.419    -0.775
   FeCl3                 1.296e-032  1.299e-032   -31.888   -31.886     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.176   -42.386    -1.210
H(0)            1.345e-009
   H2                    6.724e-010  6.743e-010    -9.172    -9.171     0.001
K               1.893e-005
   K+                    1.893e-005  1.689e-005    -4.723    -4.772    -0.049
   KSO4-                 4.168e-012  3.729e-012   -11.380   -11.428    -0.048
Mg              8.468e-005
   Mg+2                  7.954e-005  5.210e-005    -4.099    -4.283    -0.184
   MgHCO3+               5.070e-006  4.535e-006    -5.295    -5.343    -0.048
   MgCO3                 7.165e-008  7.185e-008    -7.145    -7.144     0.001
   MgOH+                 8.756e-010  7.833e-010    -9.058    -9.106    -0.048
   MgSO4                 3.826e-010  3.836e-010    -9.417    -9.416     0.001
Mn(2)           6.816e-005
   Mn+2                  4.402e-005  2.819e-005    -4.356    -4.550    -0.194
   MnHCO3+               2.089e-005  1.869e-005    -4.680    -4.728    -0.048
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.131e-008  1.012e-008    -7.946    -7.995    -0.048
   MnOH+                 3.354e-009  3.000e-009    -8.474    -8.523    -0.048
   MnSO4                 1.570e-010  1.574e-010    -9.804    -9.803     0.001
   MnCl2                 3.881e-013  3.892e-013   -12.411   -12.410     0.001
   MnCl3-                1.056e-017  9.445e-018   -16.976   -17.025    -0.048
   Mn(OH)3-              3.546e-020  3.172e-020   -19.450   -19.499    -0.048
Mn(3)           5.875e-034
   Mn+3                  5.875e-034  2.154e-034   -33.231   -33.667    -0.436
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.286   -84.479    -0.194
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.422   -97.470    -0.048
Na              2.176e-004
   Na+                   2.168e-004  1.942e-004    -3.664    -3.712    -0.048
   NaHCO3                8.102e-007  8.124e-007    -6.091    -6.090     0.001
   NaCO3-                5.843e-009  5.227e-009    -8.233    -8.282    -0.048
   NaSO4-                3.418e-011  3.057e-011   -10.466   -10.515    -0.048



O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.039   -74.038     0.001
S(-2)           2.083e-004
   H2S                   6.629e-005  6.647e-005    -4.179    -4.177     0.001
   Fe(HS)2               5.254e-005  5.269e-005    -4.279    -4.278     0.001
   HS-                   3.521e-005  3.149e-005    -4.453    -4.502    -0.048
   AsS(OH)(HS)-          3.202e-007  2.864e-007    -6.495    -6.543    -0.048
   Fe(HS)3-              2.020e-007  1.807e-007    -6.695    -6.743    -0.048
   S5-2                  4.746e-008  3.315e-008    -7.324    -7.479    -0.156
   S4-2                  2.822e-008  1.934e-008    -7.549    -7.713    -0.164
   S6-2                  2.415e-008  1.716e-008    -7.617    -7.765    -0.148
   S-2                   2.461e-011  1.576e-011   -10.609   -10.802    -0.194
   S3-2                  1.016e-011  6.816e-012   -10.993   -11.166    -0.173
   S2-2                  5.865e-013  3.868e-013   -12.232   -12.412    -0.181
   As3S4(HS)2-           2.428e-015  2.172e-015   -14.615   -14.663    -0.048
S(6)            6.383e-008
   SO4-2                 4.859e-008  3.141e-008    -7.313    -7.503    -0.189
   CaSO4                 1.432e-008  1.436e-008    -7.844    -7.843     0.001
   MgSO4                 3.826e-010  3.836e-010    -9.417    -9.416     0.001
   FeSO4                 3.320e-010  3.329e-010    -9.479    -9.478     0.001
   MnSO4                 1.570e-010  1.574e-010    -9.804    -9.803     0.001
   NaSO4-                3.418e-011  3.057e-011   -10.466   -10.515    -0.048
   BaSO4                 5.202e-012  5.216e-012   -11.284   -11.283     0.001
   KSO4-                 4.168e-012  3.729e-012   -11.380   -11.428    -0.048
   HSO4-                 8.241e-013  7.372e-013   -12.084   -12.132    -0.048
   CaHSO4+               2.271e-014  2.031e-014   -13.644   -13.692    -0.048
   FeHSO4+               5.905e-016  5.282e-016   -15.229   -15.277    -0.048
   FeSO4+                5.420e-025  4.849e-025   -24.266   -24.314    -0.048
   FeHSO4+2              4.895e-031  3.134e-031   -30.310   -30.504    -0.194
   Fe(SO4)2-             3.725e-031  3.332e-031   -30.429   -30.477    -0.048

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.78  -10.14   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.54  -17.92   -1.38  As2O3
Artinite        -10.77   -1.17    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.81  -44.58    8.23  As2O5
As2S3(am)        -6.38  -51.28  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -16.42  -66.53  -50.11  Ba3(AsO4)2
Barite           -4.01  -13.98   -9.97  BaSO4
Birnessite      -28.90   14.71   43.60  MnO2
Bixbyite        -27.02  -27.63   -0.61  Mn2O3
Brucite          -7.89    8.95   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.11  -55.02  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.77   -2.09   -2.86  CH4
Claudetite      -16.58  -17.92   -1.34  As2O3
CO2(g)           -0.93   -2.39   -1.47  CO2
Dolomite         -1.51  -18.60  -17.09  CaMg(CO3)2
Dolomite(d)      -2.06  -18.60  -16.54  CaMg(CO3)2
Epsomite         -9.65  -11.79   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.16   -4.20   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.57  -37.47  -45.03  Fe3S4
Gypsum           -5.56  -10.14   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -28.96   32.07   61.03  Mn3O4



Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.88  -38.85  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.78  -31.54   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.14  -42.97   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.09  -44.48   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.09  -10.12   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.65   11.69   25.34  MnOOH
Melanterite      -9.52  -11.73   -2.21  FeSO4:7H2O
Mirabilite      -13.81  -14.93   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.13  -89.84   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.04  -60.75  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.37  -12.66    2.71  MnCl2:4H2O
MnS(Green)       -6.23   -2.43    3.80  MnS
MnSO4           -14.72  -12.05    2.67  MnSO4
Nahcolite        -5.29   -5.84   -0.55  NaHCO3
Natron          -11.95  -13.27   -1.31  Na2CO3:10H2O
Nesquehonite     -4.50  -10.12   -5.62  MgCO3:3H2O
Nsutite         -27.86   14.71   42.56  MnO2
O2(g)           -71.15  -74.04   -2.89  O2
Orpiment         -4.98  -51.28  -46.30  As2S3
Portlandite     -12.21   10.59   22.80  Ca(OH)2
Pyrite           11.27   -7.21  -18.48  FeS2
Pyrochroite      -6.52    8.68   15.20  Mn(OH)2
Pyrolusite      -26.67   14.71   41.38  MnO2
Realgar          -3.15  -23.09  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.15  -44.40  -20.25  FeAsO4:2H2O
Siderite          0.83  -10.06  -10.89  FeCO3
Siderite(d)(3)    0.39  -10.06  -10.45  FeCO3
Sulfur           -2.99  -18.02  -15.03  S
Thenardite      -14.75  -14.93   -0.18  Na2SO4
Thermonatrite   -13.39  -13.26    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.76  -12.32   -8.56  BaCO3

Reaction step 86.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.720e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000



O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.90   14.70   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.635e-002 -3.648e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.039e-002 -2.097e-004
Manganite          -13.65   11.69   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.974e-004  3.974e-004
Siderite(d)(3)       0.39  -10.06  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.76  -12.32   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.822e-004  Surface charge, eq

Hfo_s         
 5.195e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.785e-006       0.729  3.786e-006      -5.422
Hfo_sOMn+        8.138e-007       0.157  8.138e-007      -6.089
Hfo_sOFe+        4.929e-007       0.095  4.929e-007      -6.307
Hfo_sOH2+        8.379e-008       0.016  8.380e-008      -7.077
Hfo_sOH          1.761e-008       0.003  1.761e-008      -7.754
Hfo_sOHBa+2      1.681e-009       0.000  1.681e-009      -8.775
Hfo_sO-          8.479e-011       0.000  8.479e-011     -10.072

Hfo           
 1.822e-004  Surface charge, eq

Hfo_w         
 2.078e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.626e-004       0.782  1.626e-004      -3.789
Hfo_wOH          3.416e-005       0.164  3.417e-005      -4.466
Hfo_wOFe+        8.924e-006       0.043  8.924e-006      -5.049
Hfo_wOMn+        1.254e-006       0.006  1.254e-006      -5.902
Hfo_wOCa+        4.555e-007       0.002  4.555e-007      -6.342
Hfo_wOMg+        1.830e-007       0.001  1.830e-007      -6.738
Hfo_wO-          1.645e-007       0.001  1.645e-007      -6.784
Hfo_wOFeOH       9.838e-008       0.000  9.839e-008      -7.007
Hfo_wH2AsO3      9.694e-009       0.000  9.694e-009      -8.013
Hfo_wSO4-        1.554e-011       0.000  1.554e-011     -10.808
Hfo_wOHSO4-2     6.514e-012       0.000  6.515e-012     -11.186
Hfo_wOBa+        2.923e-012       0.000  2.923e-012     -11.534
Hfo_wOHAsO4-3    3.593e-018       0.000  3.593e-018     -17.445
Hfo_wHAsO4-      1.822e-018       0.000  1.822e-018     -17.739
Hfo_wH2AsO4      2.805e-019       0.000  2.805e-019     -18.552

Mno           
-5.522e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.277e-025       0.000  1.277e-025     -24.894
Mno_O3Ca         7.922e-027       0.000  7.923e-027     -26.101
Mno_O3-2         4.768e-027       0.000  4.769e-027     -26.322
Mno_O3HMn+       4.279e-027       0.000  4.280e-027     -26.369
Mno_O3H-         4.006e-028       0.000  4.007e-028     -27.397



Mno_O3HCa+       2.317e-028       0.000  2.317e-028     -27.635
Mno_O3Na-        9.813e-029       0.000  9.814e-029     -28.008
Mno_O3Mg         6.805e-029       0.000  6.806e-029     -28.167
Mno_O3Ba         2.393e-029       0.000  2.393e-029     -28.621
Mno_O3HMg+       1.348e-030       0.000  1.348e-030     -29.870
Mno_O3HBa+       1.251e-030       0.000  1.251e-030     -29.903
Mno_O3HNa        7.693e-031       0.000  7.693e-031     -30.114
Mno_O3H2         2.528e-032       0.000  2.528e-032     -31.597
Mno_O3H3+        4.267e-037       0.000  4.268e-037     -36.370
Mno_O3H3Cl       1.035e-039       0.000  1.035e-039     -38.985

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.212e-007
Ba               5.442e-007  5.442e-007
C                2.102e-002  2.102e-002
Ca               3.798e-003  3.798e-003
Cl               9.873e-005  9.873e-005
Fe               2.012e-004  2.012e-004
K                1.893e-005  1.893e-005
Mg               8.469e-005  8.468e-005
Mn               6.866e-005  6.866e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.613      Charge balance
                                       pe  =  -3.602      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.205e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.827e-003
                       Total CO2 (mol/kg)  =  1.277e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.828e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.31
                               Iterations  =  43
                                  Total H  = 1.110475e+002
                                  Total O  = 5.553699e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.689e-007  2.440e-007    -6.570    -6.613    -0.042
   OH-                   4.585e-008  4.101e-008    -7.339    -7.387    -0.049
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.202e-007  2.863e-007    -6.495    -6.543    -0.049
   H3AsO3                1.100e-009  1.103e-009    -8.958    -8.957     0.001
   H2AsO3-               3.580e-012  3.201e-012   -11.446   -11.495    -0.049
   As3S4(HS)2-           2.480e-015  2.218e-015   -14.606   -14.654    -0.049
   H4AsO3+               1.492e-016  1.334e-016   -15.826   -15.875    -0.049
   HAsO3-2               4.093e-020  2.617e-020   -19.388   -19.582    -0.194
   AsO3-3                5.852e-029  2.140e-029   -28.233   -28.670    -0.437
As(5)           1.661e-018
   H2AsO4-               1.189e-018  1.064e-018   -17.925   -17.973    -0.049
   HAsO4-2               4.715e-019  3.015e-019   -18.327   -18.521    -0.194
   H3AsO4                5.164e-023  5.179e-023   -22.287   -22.286     0.001
   AsO4-3                7.564e-024  2.766e-024   -23.121   -23.558    -0.437
Ba              5.442e-007
   Ba+2                  5.174e-007  3.309e-007    -6.286    -6.480    -0.194
   BaHCO3+               2.654e-008  2.374e-008    -7.576    -7.625    -0.049



   BaCO3                 2.452e-010  2.459e-010    -9.611    -9.609     0.001
   BaSO4                 5.114e-012  5.128e-012   -11.291   -11.290     0.001
   BaOH+                 5.136e-014  4.592e-014   -13.289   -13.338    -0.049
C(-4)           8.249e-003
   CH4                   8.249e-003  8.272e-003    -2.084    -2.082     0.001
C(4)            1.277e-002
   HCO3-                 8.336e-003  7.484e-003    -2.079    -2.126    -0.047
   CO2                   4.097e-003  4.108e-003    -2.388    -2.386     0.001
   CaHCO3+               2.458e-004  2.199e-004    -3.609    -3.658    -0.049
   FeHCO3+               5.094e-005  4.556e-005    -4.293    -4.341    -0.049
   MnHCO3+               2.113e-005  1.889e-005    -4.675    -4.724    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.095e-006  4.556e-006    -5.293    -5.341    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.213e-006  1.438e-006    -5.655    -5.842    -0.187
   FeCO3                 2.094e-006  2.100e-006    -5.679    -5.678     0.001
   NaHCO3                8.148e-007  8.171e-007    -6.089    -6.088     0.001
   MgCO3                 7.121e-008  7.141e-008    -7.147    -7.146     0.001
   BaHCO3+               2.654e-008  2.374e-008    -7.576    -7.625    -0.049
   NaCO3-                5.814e-009  5.199e-009    -8.235    -8.284    -0.049
   BaCO3                 2.452e-010  2.459e-010    -9.611    -9.609     0.001
Ca              3.798e-003
   Ca+2                  3.547e-003  2.303e-003    -2.450    -2.638    -0.188
   CaHCO3+               2.458e-004  2.199e-004    -3.609    -3.658    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.417e-008  1.421e-008    -7.849    -7.847     0.001
   CaOH+                 1.751e-009  1.566e-009    -8.757    -8.805    -0.049
   CaHSO4+               2.272e-014  2.032e-014   -13.644   -13.692    -0.049
Cl              9.873e-005
   Cl-                   9.871e-005  8.809e-005    -4.006    -4.055    -0.049
   MnCl+                 1.137e-008  1.016e-008    -7.944    -7.993    -0.049
   FeCl+                 8.277e-009  7.402e-009    -8.082    -8.131    -0.049
   MnCl2                 3.897e-013  3.908e-013   -12.409   -12.408     0.001
   MnCl3-                1.060e-017  9.482e-018   -16.975   -17.023    -0.049
   FeCl+2                6.050e-024  3.869e-024   -23.218   -23.412    -0.194
   FeCl2+                1.702e-027  1.522e-027   -26.769   -26.817    -0.049
   FeCl3                 1.337e-032  1.341e-032   -31.874   -31.873     0.001
Fe(2)           2.012e-004
   Fe+2                  9.519e-005  6.087e-005    -4.021    -4.216    -0.194
   Fe(HS)2               5.266e-005  5.281e-005    -4.279    -4.277     0.001
   FeHCO3+               5.094e-005  4.556e-005    -4.293    -4.341    -0.049
   FeCO3                 2.094e-006  2.100e-006    -5.679    -5.678     0.001
   Fe(HS)3-              2.006e-007  1.794e-007    -6.698    -6.746    -0.049
   FeOH+                 8.817e-008  7.885e-008    -7.055    -7.103    -0.049
   FeCl+                 8.277e-009  7.402e-009    -8.082    -8.131    -0.049
   FeSO4                 3.338e-010  3.347e-010    -9.476    -9.475     0.001
   Fe(OH)2               2.741e-012  2.749e-012   -11.562   -11.561     0.001
   FeHSO4+               6.004e-016  5.369e-016   -15.222   -15.270    -0.049
   Fe(OH)3-              4.678e-016  4.184e-016   -15.330   -15.378    -0.049
Fe(3)           8.597e-014
   Fe(OH)2+              5.834e-014  5.217e-014   -13.234   -13.283    -0.049
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.150e-016  1.028e-016   -15.939   -15.988    -0.049
   FeOH+2                6.015e-017  3.847e-017   -16.221   -16.415    -0.194
   Fe+3                  3.977e-021  1.454e-021   -20.400   -20.837    -0.437
   FeCl+2                6.050e-024  3.869e-024   -23.218   -23.412    -0.194
   FeSO4+                5.515e-025  4.932e-025   -24.258   -24.307    -0.049
   FeCl2+                1.702e-027  1.522e-027   -26.769   -26.817    -0.049
   FeHSO4+2              5.039e-031  3.223e-031   -30.298   -30.492    -0.194
   Fe(SO4)2-             3.731e-031  3.336e-031   -30.428   -30.477    -0.049
   Fe2(OH)2+4            2.381e-031  3.982e-032   -30.623   -31.400    -0.777
   FeCl3                 1.337e-032  1.341e-032   -31.874   -31.873     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.149   -42.362    -1.213
H(0)            1.343e-009
   H2                    6.716e-010  6.735e-010    -9.173    -9.172     0.001
K               1.893e-005
   K+                    1.893e-005  1.689e-005    -4.723    -4.772    -0.049



   KSO4-                 4.104e-012  3.670e-012   -11.387   -11.435    -0.049
Mg              8.469e-005
   Mg+2                  7.952e-005  5.203e-005    -4.100    -4.284    -0.184
   MgHCO3+               5.095e-006  4.556e-006    -5.293    -5.341    -0.049
   MgCO3                 7.121e-008  7.141e-008    -7.147    -7.146     0.001
   MgOH+                 8.653e-010  7.738e-010    -9.063    -9.111    -0.049
   MgSO4                 3.761e-010  3.772e-010    -9.425    -9.423     0.001
Mn(2)           6.866e-005
   Mn+2                  4.429e-005  2.832e-005    -4.354    -4.548    -0.194
   MnHCO3+               2.113e-005  1.889e-005    -4.675    -4.724    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.137e-008  1.016e-008    -7.944    -7.993    -0.049
   MnOH+                 3.335e-009  2.982e-009    -8.477    -8.525    -0.049
   MnSO4                 1.553e-010  1.558e-010    -9.809    -9.808     0.001
   MnCl2                 3.897e-013  3.908e-013   -12.409   -12.408     0.001
   MnCl3-                1.060e-017  9.482e-018   -16.975   -17.023    -0.049
   Mn(OH)3-              3.450e-020  3.085e-020   -19.462   -19.511    -0.049
Mn(3)           5.988e-034
   Mn+3                  5.988e-034  2.190e-034   -33.223   -33.660    -0.437
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.301   -84.495    -0.194
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.432   -97.481    -0.049
Na              2.176e-004
   Na+                   2.168e-004  1.941e-004    -3.664    -3.712    -0.048
   NaHCO3                8.148e-007  8.171e-007    -6.089    -6.088     0.001
   NaCO3-                5.814e-009  5.199e-009    -8.235    -8.284    -0.049
   NaSO4-                3.365e-011  3.009e-011   -10.473   -10.522    -0.049
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.038   -74.037     0.001
S(-2)           2.083e-004
   H2S                   6.638e-005  6.657e-005    -4.178    -4.177     0.001
   Fe(HS)2               5.266e-005  5.281e-005    -4.279    -4.277     0.001
   HS-                   3.489e-005  3.120e-005    -4.457    -4.506    -0.049
   AsS(OH)(HS)-          3.202e-007  2.863e-007    -6.495    -6.543    -0.049
   Fe(HS)3-              2.006e-007  1.794e-007    -6.698    -6.746    -0.049
   S5-2                  4.654e-008  3.249e-008    -7.332    -7.488    -0.156
   S4-2                  2.768e-008  1.895e-008    -7.558    -7.722    -0.164
   S6-2                  2.368e-008  1.682e-008    -7.626    -7.774    -0.149
   S-2                   2.415e-011  1.544e-011   -10.617   -10.811    -0.194
   S3-2                  9.961e-012  6.679e-012   -11.002   -11.175    -0.174
   S2-2                  5.753e-013  3.791e-013   -12.240   -12.421    -0.181
   As3S4(HS)2-           2.480e-015  2.218e-015   -14.606   -14.654    -0.049
S(6)            6.297e-008
   SO4-2                 4.789e-008  3.092e-008    -7.320    -7.510    -0.190
   CaSO4                 1.417e-008  1.421e-008    -7.849    -7.847     0.001
   MgSO4                 3.761e-010  3.772e-010    -9.425    -9.423     0.001
   FeSO4                 3.338e-010  3.347e-010    -9.476    -9.475     0.001
   MnSO4                 1.553e-010  1.558e-010    -9.809    -9.808     0.001
   NaSO4-                3.365e-011  3.009e-011   -10.473   -10.522    -0.049
   BaSO4                 5.114e-012  5.128e-012   -11.291   -11.290     0.001
   KSO4-                 4.104e-012  3.670e-012   -11.387   -11.435    -0.049
   HSO4-                 8.205e-013  7.337e-013   -12.086   -12.134    -0.049
   CaHSO4+               2.272e-014  2.032e-014   -13.644   -13.692    -0.049
   FeHSO4+               6.004e-016  5.369e-016   -15.222   -15.270    -0.049
   FeSO4+                5.515e-025  4.932e-025   -24.258   -24.307    -0.049
   FeHSO4+2              5.039e-031  3.223e-031   -30.298   -30.492    -0.194
   Fe(SO4)2-             3.731e-031  3.336e-031   -30.428   -30.477    -0.049

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.53  -17.91   -1.38  As2O3
Artinite        -10.79   -1.19    9.60  MgCO3:Mg(OH)2:3H2O



As2O5(cr)       -52.80  -44.57    8.23  As2O5
As2S3(am)        -6.37  -51.27  -44.90  As2S3
As_native        -5.46  -17.99  -12.53  As
Ba3(AsO4)2      -16.45  -66.56  -50.11  Ba3(AsO4)2
Barite           -4.02  -13.99   -9.97  BaSO4
Birnessite      -28.90   14.70   43.60  MnO2
Bixbyite        -27.03  -27.64   -0.61  Mn2O3
Brucite          -7.90    8.94   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.12  -55.03  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -16.57  -17.91   -1.34  As2O3
CO2(g)           -0.92   -2.39   -1.47  CO2
Dolomite         -1.52  -18.61  -17.09  CaMg(CO3)2
Dolomite(d)      -2.07  -18.61  -16.54  CaMg(CO3)2
Epsomite         -9.65  -11.79   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.16   -4.20   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.57  -37.46  -45.03  Fe3S4
Gypsum           -5.57  -10.15   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -28.98   32.05   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.89  -38.86  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.80  -31.56   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.14  -42.97   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.08  -44.47   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.10  -10.13   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.65   11.69   25.34  MnOOH
Melanterite      -9.52  -11.73   -2.21  FeSO4:7H2O
Mirabilite      -13.82  -14.94   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.14  -89.85   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.05  -60.76  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.37  -12.66    2.71  MnCl2:4H2O
MnS(Green)       -6.24   -2.44    3.80  MnS
MnSO4           -14.73  -12.06    2.67  MnSO4
Nahcolite        -5.29   -5.84   -0.55  NaHCO3
Natron          -11.96  -13.27   -1.31  Na2CO3:10H2O
Nesquehonite     -4.51  -10.13   -5.62  MgCO3:3H2O
Nsutite         -27.87   14.70   42.56  MnO2
O2(g)           -71.14  -74.04   -2.89  O2
Orpiment         -4.97  -51.27  -46.30  As2S3
Portlandite     -12.21   10.59   22.80  Ca(OH)2
Pyrite           11.27   -7.21  -18.48  FeS2
Pyrochroite      -6.52    8.68   15.20  Mn(OH)2
Pyrolusite      -26.68   14.70   41.38  MnO2
Realgar          -3.14  -23.09  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.15  -44.40  -20.25  FeAsO4:2H2O
Siderite          0.83  -10.06  -10.89  FeCO3
Siderite(d)(3)    0.39  -10.06  -10.45  FeCO3
Sulfur           -2.99  -18.01  -15.03  S
Thenardite      -14.75  -14.93   -0.18  Na2SO4
Thermonatrite   -13.39  -13.27    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O



Witherite        -3.76  -12.32   -8.56  BaCO3

Reaction step 87.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.740e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.91   14.69   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.633e-002 -3.671e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.039e-002 -2.134e-004
Manganite          -13.66   11.68   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.970e-004  3.970e-004
Siderite(d)(3)       0.40  -10.05  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.76  -12.33   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.824e-004  Surface charge, eq

Hfo_s         
 5.193e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.788e-006       0.729  3.788e-006      -5.422
Hfo_sOMn+        8.057e-007       0.155  8.057e-007      -6.094
Hfo_sOFe+        4.959e-007       0.095  4.959e-007      -6.305
Hfo_sOH2+        8.435e-008       0.016  8.436e-008      -7.074
Hfo_sOH          1.754e-008       0.003  1.754e-008      -7.756
Hfo_sOHBa+2      1.671e-009       0.000  1.671e-009      -8.777
Hfo_sO-          8.355e-011       0.000  8.355e-011     -10.078

Hfo           
 1.824e-004  Surface charge, eq

Hfo_w         
 2.077e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.628e-004       0.784  1.628e-004      -3.788
Hfo_wOH          3.385e-005       0.163  3.386e-005      -4.470
Hfo_wOFe+        8.933e-006       0.043  8.933e-006      -5.049
Hfo_wOMn+        1.235e-006       0.006  1.235e-006      -5.908
Hfo_wOCa+        4.487e-007       0.002  4.487e-007      -6.348
Hfo_wOMg+        1.791e-007       0.001  1.791e-007      -6.747



Hfo_wO-          1.613e-007       0.001  1.613e-007      -6.792
Hfo_wOFeOH       9.743e-008       0.000  9.744e-008      -7.011
Hfo_wH2AsO3      9.679e-009       0.000  9.680e-009      -8.014
Hfo_wSO4-        1.533e-011       0.000  1.533e-011     -10.814
Hfo_wOHSO4-2     6.356e-012       0.000  6.357e-012     -11.197
Hfo_wOBa+        2.861e-012       0.000  2.862e-012     -11.543
Hfo_wOHAsO4-3    3.478e-018       0.000  3.478e-018     -17.459
Hfo_wHAsO4-      1.802e-018       0.000  1.802e-018     -17.744
Hfo_wH2AsO4      2.804e-019       0.000  2.804e-019     -18.552

Mno           
-2.113e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.968e-029       0.000  4.968e-029     -28.304
Mno_O3Ca         3.083e-030       0.000  3.083e-030     -29.511
Mno_O3-2         1.847e-030       0.000  1.847e-030     -29.734
Mno_O3HMn+       1.683e-030       0.000  1.683e-030     -29.774
Mno_O3H-         1.568e-031       0.000  1.568e-031     -30.805
Mno_O3HCa+       9.112e-032       0.000  9.112e-032     -31.040
Mno_O3Na-        3.799e-032       0.000  3.799e-032     -31.420
Mno_O3Mg         2.632e-032       0.000  2.632e-032     -31.580
Mno_O3Ba         9.252e-033       0.000  9.253e-033     -32.034
Mno_O3HMg+       5.268e-034       0.000  5.268e-034     -33.278
Mno_O3HBa+       4.891e-034       0.000  4.892e-034     -33.311
Mno_O3HNa        3.010e-034       0.000  3.010e-034     -33.521
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.706e-040       0.000  1.707e-040     -39.768
Mno_O3H3Cl       4.139e-043       0.000  4.139e-043     -42.383

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.442e-007  5.442e-007
C                2.124e-002  2.124e-002
Ca               3.822e-003  3.822e-003
Cl               9.873e-005  9.873e-005
Fe               2.049e-004  2.048e-004
K                1.893e-005  1.893e-005
Mg               8.469e-005  8.468e-005
Mn               6.916e-005  6.915e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.608      Charge balance
                                       pe  =  -3.597      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.213e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.883e-003
                       Total CO2 (mol/kg)  =  1.289e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.830e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.30
                               Iterations  =  38
                                  Total H  = 1.110479e+002
                                  Total O  = 5.553727e+001

----------------------------Distribution of species----------------------------



                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.719e-007  2.467e-007    -6.566    -6.608    -0.042
   OH-                   4.538e-008  4.057e-008    -7.343    -7.392    -0.049
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.202e-007  2.862e-007    -6.495    -6.543    -0.049
   H3AsO3                1.109e-009  1.112e-009    -8.955    -8.954     0.001
   H2AsO3-               3.570e-012  3.191e-012   -11.447   -11.496    -0.049
   As3S4(HS)2-           2.532e-015  2.264e-015   -14.596   -14.645    -0.049
   H4AsO3+               1.520e-016  1.359e-016   -15.818   -15.867    -0.049
   HAsO3-2               4.041e-020  2.581e-020   -19.393   -19.588    -0.195
   AsO3-3                5.725e-029  2.088e-029   -28.242   -28.680    -0.438
As(5)           1.654e-018
   H2AsO4-               1.187e-018  1.062e-018   -17.925   -17.974    -0.049
   HAsO4-2               4.661e-019  2.977e-019   -18.331   -18.526    -0.195
   H3AsO4                5.210e-023  5.224e-023   -22.283   -22.282     0.001
   AsO4-3                7.409e-024  2.702e-024   -23.130   -23.568    -0.438
Ba              5.442e-007
   Ba+2                  5.173e-007  3.304e-007    -6.286    -6.481    -0.195
   BaHCO3+               2.667e-008  2.384e-008    -7.574    -7.623    -0.049
   BaCO3                 2.437e-010  2.443e-010    -9.613    -9.612     0.001
   BaSO4                 5.029e-012  5.043e-012   -11.299   -11.297     0.001
   BaOH+                 5.075e-014  4.537e-014   -13.295   -13.343    -0.049
C(-4)           8.349e-003
   CH4                   8.349e-003  8.372e-003    -2.078    -2.077     0.001
C(4)            1.289e-002
   HCO3-                 8.387e-003  7.528e-003    -2.076    -2.123    -0.047
   CO2                   4.165e-003  4.177e-003    -2.380    -2.379     0.001
   CaHCO3+               2.486e-004  2.222e-004    -3.605    -3.653    -0.049
   FeHCO3+               5.234e-005  4.679e-005    -4.281    -4.330    -0.049
   MnHCO3+               2.136e-005  1.910e-005    -4.670    -4.719    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.120e-006  4.577e-006    -5.291    -5.339    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.205e-006  1.431e-006    -5.657    -5.844    -0.188
   FeCO3                 2.128e-006  2.134e-006    -5.672    -5.671     0.001
   NaHCO3                8.194e-007  8.216e-007    -6.087    -6.085     0.001
   MgCO3                 7.077e-008  7.097e-008    -7.150    -7.149     0.001
   BaHCO3+               2.667e-008  2.384e-008    -7.574    -7.623    -0.049
   NaCO3-                5.786e-009  5.173e-009    -8.238    -8.286    -0.049
   BaCO3                 2.437e-010  2.443e-010    -9.613    -9.612     0.001
Ca              3.822e-003
   Ca+2                  3.568e-003  2.314e-003    -2.448    -2.636    -0.188
   CaHCO3+               2.486e-004  2.222e-004    -3.605    -3.653    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.402e-008  1.406e-008    -7.853    -7.852     0.001
   CaOH+                 1.741e-009  1.556e-009    -8.759    -8.808    -0.049
   CaHSO4+               2.273e-014  2.032e-014   -13.643   -13.692    -0.049
Cl              9.873e-005
   Cl-                   9.871e-005  8.806e-005    -4.006    -4.055    -0.050
   MnCl+                 1.142e-008  1.021e-008    -7.942    -7.991    -0.049
   FeCl+                 8.451e-009  7.555e-009    -8.073    -8.122    -0.049
   MnCl2                 3.914e-013  3.925e-013   -12.407   -12.406     0.001
   MnCl3-                1.065e-017  9.519e-018   -16.973   -17.021    -0.049
   FeCl+2                6.253e-024  3.994e-024   -23.204   -23.399    -0.195
   FeCl2+                1.757e-027  1.571e-027   -26.755   -26.804    -0.049
   FeCl3                 1.380e-032  1.383e-032   -31.860   -31.859     0.001
Fe(2)           2.049e-004
   Fe+2                  9.731e-005  6.215e-005    -4.012    -4.207    -0.195
   Fe(HS)2               5.278e-005  5.293e-005    -4.278    -4.276     0.001
   FeHCO3+               5.234e-005  4.679e-005    -4.281    -4.330    -0.049
   FeCO3                 2.128e-006  2.134e-006    -5.672    -5.671     0.001
   Fe(HS)3-              1.993e-007  1.781e-007    -6.701    -6.749    -0.049
   FeOH+                 8.910e-008  7.965e-008    -7.050    -7.099    -0.049
   FeCl+                 8.451e-009  7.555e-009    -8.073    -8.122    -0.049



   FeSO4                 3.356e-010  3.366e-010    -9.474    -9.473     0.001
   Fe(OH)2               2.740e-012  2.747e-012   -11.562   -11.561     0.001
   FeHSO4+               6.104e-016  5.457e-016   -15.214   -15.263    -0.049
   Fe(OH)3-              4.627e-016  4.137e-016   -15.335   -15.383    -0.049
Fe(3)           8.662e-014
   Fe(OH)2+              5.899e-014  5.273e-014   -13.229   -13.278    -0.049
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.138e-016  1.018e-016   -15.944   -15.992    -0.049
   FeOH+2                6.152e-017  3.930e-017   -16.211   -16.406    -0.195
   Fe+3                  4.118e-021  1.502e-021   -20.385   -20.823    -0.438
   FeCl+2                6.253e-024  3.994e-024   -23.204   -23.399    -0.195
   FeSO4+                5.609e-025  5.015e-025   -24.251   -24.300    -0.049
   FeCl2+                1.757e-027  1.571e-027   -26.755   -26.804    -0.049
   FeHSO4+2              5.185e-031  3.312e-031   -30.285   -30.480    -0.195
   Fe(SO4)2-             3.737e-031  3.341e-031   -30.427   -30.476    -0.049
   Fe2(OH)2+4            2.497e-031  4.157e-032   -30.603   -31.381    -0.779
   FeCl3                 1.380e-032  1.383e-032   -31.860   -31.859     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.122   -42.339    -1.217
H(0)            1.342e-009
   H2                    6.708e-010  6.727e-010    -9.173    -9.172     0.001
K               1.893e-005
   K+                    1.893e-005  1.688e-005    -4.723    -4.773    -0.050
   KSO4-                 4.041e-012  3.613e-012   -11.394   -11.442    -0.049
Mg              8.469e-005
   Mg+2                  7.950e-005  5.196e-005    -4.100    -4.284    -0.185
   MgHCO3+               5.120e-006  4.577e-006    -5.291    -5.339    -0.049
   MgCO3                 7.077e-008  7.097e-008    -7.150    -7.149     0.001
   MgOH+                 8.552e-010  7.645e-010    -9.068    -9.117    -0.049
   MgSO4                 3.699e-010  3.709e-010    -9.432    -9.431     0.001
Mn(2)           6.916e-005
   Mn+2                  4.456e-005  2.846e-005    -4.351    -4.546    -0.195
   MnHCO3+               2.136e-005  1.910e-005    -4.670    -4.719    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.142e-008  1.021e-008    -7.942    -7.991    -0.049
   MnOH+                 3.316e-009  2.965e-009    -8.479    -8.528    -0.049
   MnSO4                 1.537e-010  1.541e-010    -9.813    -9.812     0.001
   MnCl2                 3.914e-013  3.925e-013   -12.407   -12.406     0.001
   MnCl3-                1.065e-017  9.519e-018   -16.973   -17.021    -0.049
   Mn(OH)3-              3.358e-020  3.002e-020   -19.474   -19.523    -0.049
Mn(3)           6.101e-034
   Mn+3                  6.101e-034  2.225e-034   -33.215   -33.653    -0.438
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.316   -84.511    -0.195
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.443   -97.491    -0.049
Na              2.176e-004
   Na+                   2.168e-004  1.941e-004    -3.664    -3.712    -0.048
   NaHCO3                8.194e-007  8.216e-007    -6.087    -6.085     0.001
   NaCO3-                5.786e-009  5.173e-009    -8.238    -8.286    -0.049
   NaSO4-                3.313e-011  2.962e-011   -10.480   -10.528    -0.049
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.037   -74.036     0.001
S(-2)           2.083e-004
   H2S                   6.647e-005  6.666e-005    -4.177    -4.176     0.001
   Fe(HS)2               5.278e-005  5.293e-005    -4.278    -4.276     0.001
   HS-                   3.458e-005  3.091e-005    -4.461    -4.510    -0.049
   AsS(OH)(HS)-          3.202e-007  2.862e-007    -6.495    -6.543    -0.049
   Fe(HS)3-              1.993e-007  1.781e-007    -6.701    -6.749    -0.049
   S5-2                  4.565e-008  3.184e-008    -7.341    -7.497    -0.156
   S4-2                  2.715e-008  1.858e-008    -7.566    -7.731    -0.165
   S6-2                  2.323e-008  1.648e-008    -7.634    -7.783    -0.149
   S-2                   2.370e-011  1.514e-011   -10.625   -10.820    -0.195
   S3-2                  9.773e-012  6.547e-012   -11.010   -11.184    -0.174
   S2-2                  5.645e-013  3.715e-013   -12.248   -12.430    -0.182
   As3S4(HS)2-           2.532e-015  2.264e-015   -14.596   -14.645    -0.049
S(6)            6.214e-008
   SO4-2                 4.722e-008  3.045e-008    -7.326    -7.516    -0.190



   CaSO4                 1.402e-008  1.406e-008    -7.853    -7.852     0.001
   MgSO4                 3.699e-010  3.709e-010    -9.432    -9.431     0.001
   FeSO4                 3.356e-010  3.366e-010    -9.474    -9.473     0.001
   MnSO4                 1.537e-010  1.541e-010    -9.813    -9.812     0.001
   NaSO4-                3.313e-011  2.962e-011   -10.480   -10.528    -0.049
   BaSO4                 5.029e-012  5.043e-012   -11.299   -11.297     0.001
   KSO4-                 4.041e-012  3.613e-012   -11.394   -11.442    -0.049
   HSO4-                 8.168e-013  7.302e-013   -12.088   -12.137    -0.049
   CaHSO4+               2.273e-014  2.032e-014   -13.643   -13.692    -0.049
   FeHSO4+               6.104e-016  5.457e-016   -15.214   -15.263    -0.049
   FeSO4+                5.609e-025  5.015e-025   -24.251   -24.300    -0.049
   FeHSO4+2              5.185e-031  3.312e-031   -30.285   -30.480    -0.195
   Fe(SO4)2-             3.737e-031  3.341e-031   -30.427   -30.476    -0.049

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.79  -10.15   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.53  -17.91   -1.38  As2O3
Artinite        -10.80   -1.20    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.79  -44.56    8.23  As2O5
As2S3(am)        -6.36  -51.26  -44.90  As2S3
As_native        -5.45  -17.99  -12.53  As
Ba3(AsO4)2      -16.47  -66.58  -50.11  Ba3(AsO4)2
Barite           -4.03  -14.00   -9.97  BaSO4
Birnessite      -28.91   14.69   43.60  MnO2
Bixbyite        -27.05  -27.66   -0.61  Mn2O3
Brucite          -7.91    8.93   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.14  -55.04  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.78   -2.08   -2.86  CH4
Claudetite      -16.57  -17.91   -1.34  As2O3
CO2(g)           -0.91   -2.38   -1.47  CO2
Dolomite         -1.52  -18.61  -17.09  CaMg(CO3)2
Dolomite(d)      -2.07  -18.61  -16.54  CaMg(CO3)2
Epsomite         -9.66  -11.80   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.16   -4.20   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.57  -37.46  -45.03  Fe3S4
Gypsum           -5.57  -10.15   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.00   32.03   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.90  -38.87  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.82  -31.58   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.13  -42.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.07  -44.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.10  -10.13   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.66   11.68   25.34  MnOOH
Melanterite      -9.51  -11.72   -2.21  FeSO4:7H2O
Mirabilite      -13.83  -14.94   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.14  -89.85   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.07  -60.78  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.37  -12.66    2.71  MnCl2:4H2O



MnS(Green)       -6.25   -2.45    3.80  MnS
MnSO4           -14.73  -12.06    2.67  MnSO4
Nahcolite        -5.29   -5.84   -0.55  NaHCO3
Natron          -11.96  -13.27   -1.31  Na2CO3:10H2O
Nesquehonite     -4.51  -10.13   -5.62  MgCO3:3H2O
Nsutite         -27.87   14.69   42.56  MnO2
O2(g)           -71.14  -74.04   -2.89  O2
Orpiment         -4.96  -51.26  -46.30  As2S3
Portlandite     -12.22   10.58   22.80  Ca(OH)2
Pyrite           11.27   -7.20  -18.48  FeS2
Pyrochroite      -6.53    8.67   15.20  Mn(OH)2
Pyrolusite      -26.69   14.69   41.38  MnO2
Realgar          -3.14  -23.08  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.14  -44.39  -20.25  FeAsO4:2H2O
Siderite          0.84  -10.05  -10.89  FeCO3
Siderite(d)(3)    0.40  -10.05  -10.45  FeCO3
Sulfur           -2.99  -18.01  -15.03  S
Thenardite      -14.76  -14.94   -0.18  Na2SO4
Thermonatrite   -13.39  -13.27    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.76  -12.33   -8.56  BaCO3

Reaction step 88.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.760e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.92   14.69   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.631e-002 -3.695e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.038e-002 -2.171e-004
Manganite          -13.67   11.67   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.965e-004  3.965e-004
Siderite(d)(3)       0.41  -10.04  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.77  -12.33   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.827e-004  Surface charge, eq

Hfo_s         
 5.191e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality



Hfo_sOHCa+2      3.791e-006       0.730  3.791e-006      -5.421
Hfo_sOMn+        7.978e-007       0.154  7.978e-007      -6.098
Hfo_sOFe+        4.989e-007       0.096  4.989e-007      -6.302
Hfo_sOH2+        8.490e-008       0.016  8.491e-008      -7.071
Hfo_sOH          1.747e-008       0.003  1.747e-008      -7.758
Hfo_sOHBa+2      1.662e-009       0.000  1.662e-009      -8.779
Hfo_sO-          8.234e-011       0.000  8.234e-011     -10.084

Hfo           
 1.827e-004  Surface charge, eq

Hfo_w         
 2.077e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.631e-004       0.785  1.631e-004      -3.788
Hfo_wOH          3.355e-005       0.162  3.355e-005      -4.474
Hfo_wOFe+        8.942e-006       0.043  8.942e-006      -5.049
Hfo_wOMn+        1.217e-006       0.006  1.217e-006      -5.915
Hfo_wOCa+        4.421e-007       0.002  4.421e-007      -6.354
Hfo_wOMg+        1.754e-007       0.001  1.754e-007      -6.756
Hfo_wO-          1.581e-007       0.001  1.581e-007      -6.801
Hfo_wOFeOH       9.651e-008       0.000  9.651e-008      -7.015
Hfo_wH2AsO3      9.665e-009       0.000  9.665e-009      -8.015
Hfo_wSO4-        1.512e-011       0.000  1.512e-011     -10.820
Hfo_wOHSO4-2     6.204e-012       0.000  6.205e-012     -11.207
Hfo_wOBa+        2.802e-012       0.000  2.802e-012     -11.552
Hfo_wOHAsO4-3    3.369e-018       0.000  3.369e-018     -17.473
Hfo_wHAsO4-      1.782e-018       0.000  1.782e-018     -17.749
Hfo_wH2AsO4      2.803e-019       0.000  2.803e-019     -18.552

Mno           
-5.062e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.211e-030       0.000  1.211e-030     -29.917
Mno_O3Ca         7.513e-032       0.000  7.513e-032     -31.124
Mno_O3-2         4.479e-032       0.000  4.479e-032     -31.349
Mno_O3HMn+       4.145e-032       0.000  4.146e-032     -31.382
Mno_O3H-         3.844e-033       0.000  3.844e-033     -32.415
Mno_O3HCa+       2.244e-033       0.000  2.244e-033     -32.649
Mno_O3Na-        9.212e-034       0.000  9.213e-034     -33.036
Mno_O3Mg         6.375e-034       0.000  6.376e-034     -33.195
Mno_O3Ba         2.241e-034       0.000  2.241e-034     -33.650
Mno_O3HMg+       1.290e-035       0.000  1.290e-035     -34.890
Mno_O3HBa+       1.197e-035       0.000  1.197e-035     -34.922
Mno_O3HNa        7.376e-036       0.000  7.377e-036     -35.132
Mno_O3H2         2.477e-037       0.000  2.477e-037     -36.606
Mno_O3H3+        4.272e-042       0.000  4.272e-042     -41.369
Mno_O3H3Cl       1.036e-044       0.000  1.036e-044     -43.985

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.442e-007  5.442e-007
C                2.147e-002  2.147e-002
Ca               3.845e-003  3.845e-003
Cl               9.873e-005  9.873e-005
Fe               2.085e-004  2.085e-004
K                1.893e-005  1.893e-005
Mg               8.469e-005  8.469e-005



Mn               6.965e-005  6.965e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.603      Charge balance
                                       pe  =  -3.592      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.220e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.939e-003
                       Total CO2 (mol/kg)  =  1.302e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.833e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.29
                               Iterations  =  33
                                  Total H  = 1.110483e+002
                                  Total O  = 5.553755e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.748e-007  2.493e-007    -6.561    -6.603    -0.042
   OH-                   4.492e-008  4.014e-008    -7.348    -7.396    -0.049
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.202e-007  2.861e-007    -6.495    -6.543    -0.049
   H3AsO3                1.117e-009  1.120e-009    -8.952    -8.951     0.001
   H2AsO3-               3.560e-012  3.182e-012   -11.449   -11.497    -0.049
   As3S4(HS)2-           2.585e-015  2.310e-015   -14.588   -14.636    -0.049
   H4AsO3+               1.548e-016  1.383e-016   -15.810   -15.859    -0.049
   HAsO3-2               3.992e-020  2.547e-020   -19.399   -19.594    -0.195
   AsO3-3                5.604e-029  2.038e-029   -28.252   -28.691    -0.439
As(5)           1.646e-018
   H2AsO4-               1.186e-018  1.060e-018   -17.926   -17.975    -0.049
   HAsO4-2               4.609e-019  2.941e-019   -18.336   -18.532    -0.195
   H3AsO4                5.255e-023  5.270e-023   -22.279   -22.278     0.001
   AsO4-3                7.260e-024  2.641e-024   -23.139   -23.578    -0.439
Ba              5.442e-007
   Ba+2                  5.172e-007  3.300e-007    -6.286    -6.482    -0.195
   BaHCO3+               2.680e-008  2.395e-008    -7.572    -7.621    -0.049
   BaCO3                 2.422e-010  2.428e-010    -9.616    -9.615     0.001
   BaSO4                 4.946e-012  4.960e-012   -11.306   -11.305     0.001
   BaOH+                 5.016e-014  4.483e-014   -13.300   -13.348    -0.049
C(-4)           8.448e-003
   CH4                   8.448e-003  8.472e-003    -2.073    -2.072     0.001
C(4)            1.302e-002
   HCO3-                 8.439e-003  7.572e-003    -2.074    -2.121    -0.047
   CO2                   4.234e-003  4.246e-003    -2.373    -2.372     0.001
   CaHCO3+               2.513e-004  2.246e-004    -3.600    -3.649    -0.049
   FeHCO3+               5.376e-005  4.804e-005    -4.270    -4.318    -0.049
   MnHCO3+               2.159e-005  1.930e-005    -4.666    -4.714    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.144e-006  4.598e-006    -5.289    -5.337    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   CO3-2                 2.197e-006  1.425e-006    -5.658    -5.846    -0.188
   FeCO3                 2.162e-006  2.168e-006    -5.665    -5.664     0.001
   NaHCO3                8.239e-007  8.262e-007    -6.084    -6.083     0.001
   MgCO3                 7.034e-008  7.054e-008    -7.153    -7.152     0.001
   BaHCO3+               2.680e-008  2.395e-008    -7.572    -7.621    -0.049
   NaCO3-                5.759e-009  5.147e-009    -8.240    -8.288    -0.049
   BaCO3                 2.422e-010  2.428e-010    -9.616    -9.615     0.001
Ca              3.845e-003
   Ca+2                  3.589e-003  2.325e-003    -2.445    -2.634    -0.188



   CaHCO3+               2.513e-004  2.246e-004    -3.600    -3.649    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.388e-008  1.391e-008    -7.858    -7.857     0.001
   CaOH+                 1.731e-009  1.547e-009    -8.762    -8.810    -0.049
   CaHSO4+               2.273e-014  2.032e-014   -13.643   -13.692    -0.049
Cl              9.873e-005
   Cl-                   9.871e-005  8.803e-005    -4.006    -4.055    -0.050
   MnCl+                 1.147e-008  1.025e-008    -7.940    -7.989    -0.049
   FeCl+                 8.626e-009  7.710e-009    -8.064    -8.113    -0.049
   MnCl2                 3.930e-013  3.941e-013   -12.406   -12.404     0.001
   MnCl3-                1.069e-017  9.555e-018   -16.971   -17.020    -0.049
   FeCl+2                6.460e-024  4.121e-024   -23.190   -23.385    -0.195
   FeCl2+                1.813e-027  1.621e-027   -26.742   -26.790    -0.049
   FeCl3                 1.423e-032  1.427e-032   -31.847   -31.846     0.001
Fe(2)           2.085e-004
   Fe+2                  9.944e-005  6.344e-005    -4.002    -4.198    -0.195
   FeHCO3+               5.376e-005  4.804e-005    -4.270    -4.318    -0.049
   Fe(HS)2               5.289e-005  5.304e-005    -4.277    -4.275     0.001
   FeCO3                 2.162e-006  2.168e-006    -5.665    -5.664     0.001
   Fe(HS)3-              1.979e-007  1.769e-007    -6.703    -6.752    -0.049
   FeOH+                 9.002e-008  8.045e-008    -7.046    -7.094    -0.049
   FeCl+                 8.626e-009  7.710e-009    -8.064    -8.113    -0.049
   FeSO4                 3.374e-010  3.384e-010    -9.472    -9.471     0.001
   Fe(OH)2               2.738e-012  2.746e-012   -11.563   -11.561     0.001
   FeHSO4+               6.203e-016  5.544e-016   -15.207   -15.256    -0.049
   Fe(OH)3-              4.577e-016  4.091e-016   -15.339   -15.388    -0.049
Fe(3)           8.726e-014
   Fe(OH)2+              5.963e-014  5.329e-014   -13.225   -13.273    -0.049
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.127e-016  1.007e-016   -15.948   -15.997    -0.049
   FeOH+2                6.291e-017  4.014e-017   -16.201   -16.396    -0.195
   Fe+3                  4.261e-021  1.550e-021   -20.370   -20.810    -0.439
   FeCl+2                6.460e-024  4.121e-024   -23.190   -23.385    -0.195
   FeSO4+                5.704e-025  5.098e-025   -24.244   -24.293    -0.049
   FeCl2+                1.813e-027  1.621e-027   -26.742   -26.790    -0.049
   FeHSO4+2              5.333e-031  3.403e-031   -30.273   -30.468    -0.195
   Fe(SO4)2-             3.743e-031  3.345e-031   -30.427   -30.476    -0.049
   Fe2(OH)2+4            2.617e-031  4.336e-032   -30.582   -31.363    -0.781
   FeCl3                 1.423e-032  1.427e-032   -31.847   -31.846     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.096   -42.316    -1.220
H(0)            1.340e-009
   H2                    6.701e-010  6.720e-010    -9.174    -9.173     0.001
K               1.893e-005
   K+                    1.893e-005  1.688e-005    -4.723    -4.773    -0.050
   KSO4-                 3.980e-012  3.557e-012   -11.400   -11.449    -0.049
Mg              8.469e-005
   Mg+2                  7.948e-005  5.189e-005    -4.100    -4.285    -0.185
   MgHCO3+               5.144e-006  4.598e-006    -5.289    -5.337    -0.049
   MgCO3                 7.034e-008  7.054e-008    -7.153    -7.152     0.001
   MgOH+                 8.453e-010  7.555e-010    -9.073    -9.122    -0.049
   MgSO4                 3.638e-010  3.648e-010    -9.439    -9.438     0.001
Mn(2)           6.965e-005
   Mn+2                  4.482e-005  2.859e-005    -4.349    -4.544    -0.195
   MnHCO3+               2.159e-005  1.930e-005    -4.666    -4.714    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.147e-008  1.025e-008    -7.940    -7.989    -0.049
   MnOH+                 3.298e-009  2.947e-009    -8.482    -8.531    -0.049
   MnSO4                 1.521e-010  1.525e-010    -9.818    -9.817     0.001
   MnCl2                 3.930e-013  3.941e-013   -12.406   -12.404     0.001
   MnCl3-                1.069e-017  9.555e-018   -16.971   -17.020    -0.049
   Mn(OH)3-              3.270e-020  2.922e-020   -19.485   -19.534    -0.049
Mn(3)           6.215e-034
   Mn+3                  6.215e-034  2.261e-034   -33.207   -33.646    -0.439
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.331   -84.526    -0.195
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.453   -97.502    -0.049



Na              2.176e-004
   Na+                   2.168e-004  1.940e-004    -3.664    -3.712    -0.048
   NaHCO3                8.239e-007  8.262e-007    -6.084    -6.083     0.001
   NaCO3-                5.759e-009  5.147e-009    -8.240    -8.288    -0.049
   NaSO4-                3.263e-011  2.916e-011   -10.486   -10.535    -0.049
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.036   -74.035     0.001
S(-2)           2.083e-004
   H2S                   6.656e-005  6.675e-005    -4.177    -4.176     0.001
   Fe(HS)2               5.289e-005  5.304e-005    -4.277    -4.275     0.001
   HS-                   3.427e-005  3.063e-005    -4.465    -4.514    -0.049
   AsS(OH)(HS)-          3.202e-007  2.861e-007    -6.495    -6.543    -0.049
   Fe(HS)3-              1.979e-007  1.769e-007    -6.703    -6.752    -0.049
   S5-2                  4.480e-008  3.122e-008    -7.349    -7.506    -0.157
   S4-2                  2.664e-008  1.822e-008    -7.574    -7.740    -0.165
   S6-2                  2.279e-008  1.616e-008    -7.642    -7.792    -0.149
   S-2                   2.326e-011  1.484e-011   -10.633   -10.829    -0.195
   S3-2                  9.591e-012  6.419e-012   -11.018   -11.193    -0.174
   S2-2                  5.540e-013  3.643e-013   -12.256   -12.439    -0.182
   As3S4(HS)2-           2.585e-015  2.310e-015   -14.588   -14.636    -0.049
S(6)            6.133e-008
   SO4-2                 4.656e-008  2.999e-008    -7.332    -7.523    -0.191
   CaSO4                 1.388e-008  1.391e-008    -7.858    -7.857     0.001
   MgSO4                 3.638e-010  3.648e-010    -9.439    -9.438     0.001
   FeSO4                 3.374e-010  3.384e-010    -9.472    -9.471     0.001
   MnSO4                 1.521e-010  1.525e-010    -9.818    -9.817     0.001
   NaSO4-                3.263e-011  2.916e-011   -10.486   -10.535    -0.049
   BaSO4                 4.946e-012  4.960e-012   -11.306   -11.305     0.001
   KSO4-                 3.980e-012  3.557e-012   -11.400   -11.449    -0.049
   HSO4-                 8.133e-013  7.268e-013   -12.090   -12.139    -0.049
   CaHSO4+               2.273e-014  2.032e-014   -13.643   -13.692    -0.049
   FeHSO4+               6.203e-016  5.544e-016   -15.207   -15.256    -0.049
   FeSO4+                5.704e-025  5.098e-025   -24.244   -24.293    -0.049
   FeHSO4+2              5.333e-031  3.403e-031   -30.273   -30.468    -0.195
   Fe(SO4)2-             3.743e-031  3.345e-031   -30.427   -30.476    -0.049

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.52  -17.90   -1.38  As2O3
Artinite        -10.81   -1.21    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.78  -44.56    8.23  As2O5
As2S3(am)        -6.35  -51.25  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -16.49  -66.60  -50.11  Ba3(AsO4)2
Barite           -4.03  -14.00   -9.97  BaSO4
Birnessite      -28.92   14.69   43.60  MnO2
Bixbyite        -27.06  -27.67   -0.61  Mn2O3
Brucite          -7.92    8.92   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.15  -55.06  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -16.56  -17.90   -1.34  As2O3
CO2(g)           -0.90   -2.37   -1.47  CO2
Dolomite         -1.52  -18.61  -17.09  CaMg(CO3)2
Dolomite(d)      -2.07  -18.61  -16.54  CaMg(CO3)2
Epsomite         -9.67  -11.81   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.16   -4.20   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.58  -37.46  -45.03  Fe3S4
Gypsum           -5.58  -10.16   -4.58  CaSO4:2H2O



H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.18   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.02   32.01   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.91  -38.87  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.84  -31.60   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.13  -42.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.07  -44.46   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.10  -10.13   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.67   11.67   25.34  MnOOH
Melanterite      -9.51  -11.72   -2.21  FeSO4:7H2O
Mirabilite      -13.84  -14.95   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.15  -89.86   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.08  -60.79  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.37  -12.66    2.71  MnCl2:4H2O
MnS(Green)       -6.25   -2.45    3.80  MnS
MnSO4           -14.74  -12.07    2.67  MnSO4
Nahcolite        -5.28   -5.83   -0.55  NaHCO3
Natron          -11.96  -13.27   -1.31  Na2CO3:10H2O
Nesquehonite     -4.51  -10.13   -5.62  MgCO3:3H2O
Nsutite         -27.88   14.69   42.56  MnO2
O2(g)           -71.14  -74.04   -2.89  O2
Orpiment         -4.95  -51.25  -46.30  As2S3
Portlandite     -12.23   10.57   22.80  Ca(OH)2
Pyrite           11.28   -7.20  -18.48  FeS2
Pyrochroite      -6.54    8.66   15.20  Mn(OH)2
Pyrolusite      -26.69   14.69   41.38  MnO2
Realgar          -3.13  -23.08  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.14  -44.39  -20.25  FeAsO4:2H2O
Siderite          0.85  -10.04  -10.89  FeCO3
Siderite(d)(3)    0.41  -10.04  -10.45  FeCO3
Sulfur           -2.99  -18.01  -15.03  S
Thenardite      -14.77  -14.95   -0.18  Na2SO4
Thermonatrite   -13.40  -13.27    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.77  -12.33   -8.56  BaCO3

Reaction step 89.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.780e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000



-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.92   14.68   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.628e-002 -3.718e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.038e-002 -2.209e-004
Manganite          -13.67   11.67   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.960e-004  3.960e-004
Siderite(d)(3)       0.41  -10.04  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.77  -12.33   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.829e-004  Surface charge, eq

Hfo_s         
 5.190e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.793e-006       0.731  3.793e-006      -5.421
Hfo_sOMn+        7.900e-007       0.152  7.901e-007      -6.102
Hfo_sOFe+        5.018e-007       0.097  5.018e-007      -6.299
Hfo_sOH2+        8.545e-008       0.016  8.545e-008      -7.068
Hfo_sOH          1.740e-008       0.003  1.740e-008      -7.759
Hfo_sOHBa+2      1.653e-009       0.000  1.653e-009      -8.782
Hfo_sO-          8.116e-011       0.000  8.117e-011     -10.091

Hfo           
 1.829e-004  Surface charge, eq

Hfo_w         
 2.076e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.633e-004       0.787  1.633e-004      -3.787
Hfo_wOH          3.325e-005       0.160  3.326e-005      -4.478
Hfo_wOFe+        8.950e-006       0.043  8.951e-006      -5.048
Hfo_wOMn+        1.199e-006       0.006  1.199e-006      -5.921
Hfo_wOCa+        4.356e-007       0.002  4.357e-007      -6.361
Hfo_wOMg+        1.719e-007       0.001  1.719e-007      -6.765
Hfo_wO-          1.551e-007       0.001  1.551e-007      -6.809
Hfo_wOFeOH       9.560e-008       0.000  9.561e-008      -7.020
Hfo_wH2AsO3      9.651e-009       0.000  9.651e-009      -8.015
Hfo_wSO4-        1.492e-011       0.000  1.492e-011     -10.826
Hfo_wOHSO4-2     6.058e-012       0.000  6.058e-012     -11.218
Hfo_wOBa+        2.745e-012       0.000  2.745e-012     -11.561
Hfo_wOHAsO4-3    3.264e-018       0.000  3.264e-018     -17.486
Hfo_wHAsO4-      1.763e-018       0.000  1.763e-018     -17.754
Hfo_wH2AsO4      2.802e-019       0.000  2.802e-019     -18.552

Mno           
-5.464e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.329e-025       0.000  1.329e-025     -24.876
Mno_O3Ca         8.248e-027       0.000  8.248e-027     -26.084
Mno_O3-2         4.894e-027       0.000  4.895e-027     -26.310
Mno_O3HMn+       4.599e-027       0.000  4.599e-027     -26.337
Mno_O3H-         4.244e-028       0.000  4.245e-028     -27.372
Mno_O3HCa+       2.489e-028       0.000  2.490e-028     -27.604



Mno_O3Na-        1.006e-028       0.000  1.006e-028     -27.997
Mno_O3Mg         6.958e-029       0.000  6.958e-029     -28.158
Mno_O3Ba         2.446e-029       0.000  2.446e-029     -28.612
Mno_O3HMg+       1.422e-030       0.000  1.422e-030     -29.847
Mno_O3HBa+       1.320e-030       0.000  1.320e-030     -29.879
Mno_O3HNa        8.143e-031       0.000  8.143e-031     -30.089
Mno_O3H2         2.764e-032       0.000  2.764e-032     -31.558
Mno_O3H3+        4.816e-037       0.000  4.817e-037     -36.317
Mno_O3H3Cl       1.167e-039       0.000  1.168e-039     -38.933

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.442e-007  5.442e-007
C                2.169e-002  2.169e-002
Ca               3.869e-003  3.869e-003
Cl               9.873e-005  9.873e-005
Fe               2.123e-004  2.123e-004
K                1.893e-005  1.893e-005
Mg               8.470e-005  8.469e-005
Mn               7.015e-005  7.014e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.599      Charge balance
                                       pe  =  -3.587      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.227e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  8.994e-003
                       Total CO2 (mol/kg)  =  1.314e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.835e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.27
                               Iterations  =  34
                                  Total H  = 1.110487e+002
                                  Total O  = 5.553783e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.778e-007  2.519e-007    -6.556    -6.599    -0.043
   OH-                   4.446e-008  3.973e-008    -7.352    -7.401    -0.049
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.202e-007  2.861e-007    -6.495    -6.544    -0.049
   H3AsO3                1.125e-009  1.129e-009    -8.949    -8.947     0.001
   H2AsO3-               3.550e-012  3.172e-012   -11.450   -11.499    -0.049
   As3S4(HS)2-           2.638e-015  2.357e-015   -14.579   -14.628    -0.049
   H4AsO3+               1.576e-016  1.408e-016   -15.802   -15.851    -0.049
   HAsO3-2               3.943e-020  2.513e-020   -19.404   -19.600    -0.196
   AsO3-3                5.486e-029  1.991e-029   -28.261   -28.701    -0.440
As(5)           1.640e-018
   H2AsO4-               1.184e-018  1.058e-018   -17.927   -17.976    -0.049
   HAsO4-2               4.558e-019  2.905e-019   -18.341   -18.537    -0.196
   H3AsO4                5.300e-023  5.315e-023   -22.276   -22.275     0.001
   AsO4-3                7.116e-024  2.582e-024   -23.148   -23.588    -0.440
Ba              5.442e-007
   Ba+2                  5.171e-007  3.295e-007    -6.286    -6.482    -0.196
   BaHCO3+               2.692e-008  2.405e-008    -7.570    -7.619    -0.049
   BaCO3                 2.407e-010  2.414e-010    -9.619    -9.617     0.001



   BaSO4                 4.865e-012  4.879e-012   -11.313   -11.312     0.001
   BaOH+                 4.959e-014  4.431e-014   -13.305   -13.354    -0.049
C(-4)           8.548e-003
   CH4                   8.548e-003  8.572e-003    -2.068    -2.067     0.001
C(4)            1.314e-002
   HCO3-                 8.490e-003  7.616e-003    -2.071    -2.118    -0.047
   CO2                   4.303e-003  4.315e-003    -2.366    -2.365     0.001
   CaHCO3+               2.540e-004  2.269e-004    -3.595    -3.644    -0.049
   FeHCO3+               5.519e-005  4.931e-005    -4.258    -4.307    -0.049
   MnHCO3+               2.183e-005  1.950e-005    -4.661    -4.710    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.169e-006  4.618e-006    -5.287    -5.336    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.196e-006  2.202e-006    -5.658    -5.657     0.001
   CO3-2                 2.189e-006  1.418e-006    -5.660    -5.848    -0.189
   NaHCO3                8.284e-007  8.307e-007    -6.082    -6.081     0.001
   MgCO3                 6.993e-008  7.012e-008    -7.155    -7.154     0.001
   BaHCO3+               2.692e-008  2.405e-008    -7.570    -7.619    -0.049
   NaCO3-                5.732e-009  5.122e-009    -8.242    -8.291    -0.049
   BaCO3                 2.407e-010  2.414e-010    -9.619    -9.617     0.001
Ca              3.869e-003
   Ca+2                  3.609e-003  2.336e-003    -2.443    -2.632    -0.189
   CaHCO3+               2.540e-004  2.269e-004    -3.595    -3.644    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.373e-008  1.377e-008    -7.862    -7.861     0.001
   CaOH+                 1.722e-009  1.539e-009    -8.764    -8.813    -0.049
   CaHSO4+               2.274e-014  2.032e-014   -13.643   -13.692    -0.049
Cl              9.873e-005
   Cl-                   9.871e-005  8.801e-005    -4.006    -4.055    -0.050
   MnCl+                 1.153e-008  1.030e-008    -7.938    -7.987    -0.049
   FeCl+                 8.803e-009  7.865e-009    -8.055    -8.104    -0.049
   MnCl2                 3.945e-013  3.957e-013   -12.404   -12.403     0.001
   MnCl3-                1.073e-017  9.590e-018   -16.969   -17.018    -0.049
   FeCl+2                6.670e-024  4.251e-024   -23.176   -23.372    -0.196
   FeCl2+                1.870e-027  1.671e-027   -26.728   -26.777    -0.049
   FeCl3                 1.466e-032  1.471e-032   -31.834   -31.833     0.001
Fe(2)           2.123e-004
   Fe+2                  1.016e-004  6.474e-005    -3.993    -4.189    -0.196
   FeHCO3+               5.519e-005  4.931e-005    -4.258    -4.307    -0.049
   Fe(HS)2               5.301e-005  5.316e-005    -4.276    -4.274     0.001
   FeCO3                 2.196e-006  2.202e-006    -5.658    -5.657     0.001
   Fe(HS)3-              1.966e-007  1.757e-007    -6.706    -6.755    -0.049
   FeOH+                 9.093e-008  8.125e-008    -7.041    -7.090    -0.049
   FeCl+                 8.803e-009  7.865e-009    -8.055    -8.104    -0.049
   FeSO4                 3.392e-010  3.401e-010    -9.470    -9.468     0.001
   Fe(OH)2               2.737e-012  2.744e-012   -11.563   -11.562     0.001
   FeHSO4+               6.303e-016  5.631e-016   -15.200   -15.249    -0.049
   Fe(OH)3-              4.529e-016  4.046e-016   -15.344   -15.393    -0.049
Fe(3)           8.790e-014
   Fe(OH)2+              6.027e-014  5.385e-014   -13.220   -13.269    -0.049
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.115e-016  9.964e-017   -15.953   -16.002    -0.049
   FeOH+2                6.431e-017  4.098e-017   -16.192   -16.387    -0.196
   Fe+3                  4.408e-021  1.599e-021   -20.356   -20.796    -0.440
   FeCl+2                6.670e-024  4.251e-024   -23.176   -23.372    -0.196
   FeSO4+                5.799e-025  5.181e-025   -24.237   -24.286    -0.049
   FeCl2+                1.870e-027  1.671e-027   -26.728   -26.777    -0.049
   FeHSO4+2              5.483e-031  3.494e-031   -30.261   -30.457    -0.196
   Fe(SO4)2-             3.748e-031  3.349e-031   -30.426   -30.475    -0.049
   Fe2(OH)2+4            2.741e-031  4.520e-032   -30.562   -31.345    -0.783
   FeCl3                 1.466e-032  1.471e-032   -31.834   -31.833     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.071   -42.294    -1.223
H(0)            1.339e-009
   H2                    6.693e-010  6.712e-010    -9.174    -9.173     0.001
K               1.893e-005
   K+                    1.893e-005  1.687e-005    -4.723    -4.773    -0.050
   KSO4-                 3.920e-012  3.503e-012   -11.407   -11.456    -0.049



Mg              8.470e-005
   Mg+2                  7.946e-005  5.182e-005    -4.100    -4.285    -0.186
   MgHCO3+               5.169e-006  4.618e-006    -5.287    -5.336    -0.049
   MgCO3                 6.993e-008  7.012e-008    -7.155    -7.154     0.001
   MgOH+                 8.357e-010  7.467e-010    -9.078    -9.127    -0.049
   MgSO4                 3.579e-010  3.589e-010    -9.446    -9.445     0.001
Mn(2)           7.015e-005
   Mn+2                  4.508e-005  2.873e-005    -4.346    -4.542    -0.196
   MnHCO3+               2.183e-005  1.950e-005    -4.661    -4.710    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.153e-008  1.030e-008    -7.938    -7.987    -0.049
   MnOH+                 3.280e-009  2.930e-009    -8.484    -8.533    -0.049
   MnSO4                 1.505e-010  1.509e-010    -9.822    -9.821     0.001
   MnCl2                 3.945e-013  3.957e-013   -12.404   -12.403     0.001
   MnCl3-                1.073e-017  9.590e-018   -16.969   -17.018    -0.049
   Mn(OH)3-              3.185e-020  2.846e-020   -19.497   -19.546    -0.049
Mn(3)           6.329e-034
   Mn+3                  6.329e-034  2.296e-034   -33.199   -33.639    -0.440
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.345   -84.541    -0.196
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.463   -97.512    -0.049
Na              2.176e-004
   Na+                   2.168e-004  1.940e-004    -3.664    -3.712    -0.048
   NaHCO3                8.284e-007  8.307e-007    -6.082    -6.081     0.001
   NaCO3-                5.732e-009  5.122e-009    -8.242    -8.291    -0.049
   NaSO4-                3.214e-011  2.872e-011   -10.493   -10.542    -0.049
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.035   -74.034     0.001
S(-2)           2.083e-004
   H2S                   6.665e-005  6.684e-005    -4.176    -4.175     0.001
   Fe(HS)2               5.301e-005  5.316e-005    -4.276    -4.274     0.001
   HS-                   3.397e-005  3.035e-005    -4.469    -4.518    -0.049
   AsS(OH)(HS)-          3.202e-007  2.861e-007    -6.495    -6.544    -0.049
   Fe(HS)3-              1.966e-007  1.757e-007    -6.706    -6.755    -0.049
   S5-2                  4.397e-008  3.062e-008    -7.357    -7.514    -0.157
   S4-2                  2.615e-008  1.786e-008    -7.582    -7.748    -0.166
   S6-2                  2.236e-008  1.585e-008    -7.650    -7.800    -0.150
   S-2                   2.284e-011  1.455e-011   -10.641   -10.837    -0.196
   S3-2                  9.415e-012  6.295e-012   -11.026   -11.201    -0.175
   S2-2                  5.439e-013  3.573e-013   -12.264   -12.447    -0.183
   As3S4(HS)2-           2.638e-015  2.357e-015   -14.579   -14.628    -0.049
S(6)            6.053e-008
   SO4-2                 4.591e-008  2.954e-008    -7.338    -7.530    -0.191
   CaSO4                 1.373e-008  1.377e-008    -7.862    -7.861     0.001
   MgSO4                 3.579e-010  3.589e-010    -9.446    -9.445     0.001
   FeSO4                 3.392e-010  3.401e-010    -9.470    -9.468     0.001
   MnSO4                 1.505e-010  1.509e-010    -9.822    -9.821     0.001
   NaSO4-                3.214e-011  2.872e-011   -10.493   -10.542    -0.049
   BaSO4                 4.865e-012  4.879e-012   -11.313   -11.312     0.001
   KSO4-                 3.920e-012  3.503e-012   -11.407   -11.456    -0.049
   HSO4-                 8.097e-013  7.235e-013   -12.092   -12.141    -0.049
   CaHSO4+               2.274e-014  2.032e-014   -13.643   -13.692    -0.049
   FeHSO4+               6.303e-016  5.631e-016   -15.200   -15.249    -0.049
   FeSO4+                5.799e-025  5.181e-025   -24.237   -24.286    -0.049
   FeHSO4+2              5.483e-031  3.494e-031   -30.261   -30.457    -0.196
   Fe(SO4)2-             3.748e-031  3.349e-031   -30.426   -30.475    -0.049

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.16   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.51  -17.89   -1.38  As2O3
Artinite        -10.82   -1.22    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.78  -44.55    8.23  As2O5



As2S3(am)        -6.34  -51.24  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -16.51  -66.62  -50.11  Ba3(AsO4)2
Barite           -4.04  -14.01   -9.97  BaSO4
Birnessite      -28.92   14.68   43.60  MnO2
Bixbyite        -27.07  -27.69   -0.61  Mn2O3
Brucite          -7.93    8.91   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.17  -55.07  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.79   -2.07   -2.86  CH4
Claudetite      -16.55  -17.89   -1.34  As2O3
CO2(g)           -0.90   -2.37   -1.47  CO2
Dolomite         -1.52  -18.61  -17.09  CaMg(CO3)2
Dolomite(d)      -2.07  -18.61  -16.54  CaMg(CO3)2
Epsomite         -9.68  -11.82   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.16   -4.20   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.58  -37.46  -45.03  Fe3S4
Gypsum           -5.58  -10.16   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.04   31.99   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.91  -38.88  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.86  -31.62   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.13  -42.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.06  -44.45   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.10  -10.13   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.67   11.67   25.34  MnOOH
Melanterite      -9.51  -11.72   -2.21  FeSO4:7H2O
Mirabilite      -13.84  -14.96   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.16  -89.87   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.10  -60.80  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.36  -12.65    2.71  MnCl2:4H2O
MnS(Green)       -6.26   -2.46    3.80  MnS
MnSO4           -14.74  -12.07    2.67  MnSO4
Nahcolite        -5.28   -5.83   -0.55  NaHCO3
Natron          -11.96  -13.27   -1.31  Na2CO3:10H2O
Nesquehonite     -4.51  -10.13   -5.62  MgCO3:3H2O
Nsutite         -27.89   14.68   42.56  MnO2
O2(g)           -71.14  -74.03   -2.89  O2
Orpiment         -4.94  -51.24  -46.30  As2S3
Portlandite     -12.23   10.57   22.80  Ca(OH)2
Pyrite           11.28   -7.20  -18.48  FeS2
Pyrochroite      -6.54    8.66   15.20  Mn(OH)2
Pyrolusite      -26.70   14.68   41.38  MnO2
Realgar          -3.13  -23.08  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.14  -44.38  -20.25  FeAsO4:2H2O
Siderite          0.85  -10.04  -10.89  FeCO3
Siderite(d)(3)    0.41  -10.04  -10.45  FeCO3
Sulfur           -2.99  -18.01  -15.03  S
Thenardite      -14.78  -14.95   -0.18  Na2SO4
Thermonatrite   -13.40  -13.27    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.77  -12.33   -8.56  BaCO3



Reaction step 90.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.800e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.93   14.67   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.626e-002 -3.741e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.038e-002 -2.246e-004
Manganite          -13.68   11.66   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.956e-004  3.956e-004
Siderite(d)(3)       0.42  -10.03  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.77  -12.33   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.831e-004  Surface charge, eq

Hfo_s         
 5.188e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.795e-006       0.732  3.796e-006      -5.421
Hfo_sOMn+        7.825e-007       0.151  7.825e-007      -6.107
Hfo_sOFe+        5.047e-007       0.097  5.047e-007      -6.297
Hfo_sOH2+        8.599e-008       0.017  8.599e-008      -7.066
Hfo_sOH          1.733e-008       0.003  1.733e-008      -7.761
Hfo_sOHBa+2      1.645e-009       0.000  1.645e-009      -8.784
Hfo_sO-          8.002e-011       0.000  8.002e-011     -10.097

Hfo           
 1.831e-004  Surface charge, eq

Hfo_w         
 2.075e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.636e-004       0.788  1.636e-004      -3.786
Hfo_wOH          3.296e-005       0.159  3.296e-005      -4.482
Hfo_wOFe+        8.958e-006       0.043  8.959e-006      -5.048
Hfo_wOMn+        1.182e-006       0.006  1.182e-006      -5.927
Hfo_wOCa+        4.294e-007       0.002  4.294e-007      -6.367
Hfo_wOMg+        1.684e-007       0.001  1.684e-007      -6.774
Hfo_wO-          1.522e-007       0.001  1.522e-007      -6.818



Hfo_wOFeOH       9.471e-008       0.000  9.472e-008      -7.024
Hfo_wH2AsO3      9.637e-009       0.000  9.638e-009      -8.016
Hfo_wSO4-        1.472e-011       0.000  1.472e-011     -10.832
Hfo_wOHSO4-2     5.916e-012       0.000  5.916e-012     -11.228
Hfo_wOBa+        2.689e-012       0.000  2.689e-012     -11.570
Hfo_wOHAsO4-3    3.164e-018       0.000  3.164e-018     -17.500
Hfo_wHAsO4-      1.745e-018       0.000  1.745e-018     -17.758
Hfo_wH2AsO4      2.801e-019       0.000  2.801e-019     -18.553

Mno           
-1.912e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.733e-029       0.000  4.733e-029     -28.325
Mno_O3Ca         2.937e-030       0.000  2.937e-030     -29.532
Mno_O3-2         1.735e-030       0.000  1.735e-030     -29.761
Mno_O3HMn+       1.654e-030       0.000  1.654e-030     -29.781
Mno_O3H-         1.520e-031       0.000  1.520e-031     -30.818
Mno_O3HCa+       8.956e-032       0.000  8.956e-032     -31.048
Mno_O3Na-        3.566e-032       0.000  3.566e-032     -31.448
Mno_O3Mg         2.463e-032       0.000  2.463e-032     -31.609
Mno_O3Ba         8.657e-033       0.000  8.657e-033     -32.063
Mno_O3HMg+       5.086e-034       0.000  5.086e-034     -33.294
Mno_O3HBa+       4.721e-034       0.000  4.722e-034     -33.326
Mno_O3HNa        2.915e-034       0.000  2.915e-034     -33.535
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.760e-040       0.000  1.761e-040     -39.754
Mno_O3H3Cl       4.266e-043       0.000  4.266e-043     -42.370

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.442e-007  5.442e-007
C                2.191e-002  2.191e-002
Ca               3.892e-003  3.892e-003
Cl               9.873e-005  9.873e-005
Fe               2.160e-004  2.160e-004
K                1.893e-005  1.893e-005
Mg               8.470e-005  8.469e-005
Mn               7.064e-005  7.063e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.594      Charge balance
                                       pe  =  -3.583      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.235e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.049e-003
                       Total CO2 (mol/kg)  =  1.327e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.837e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.26
                               Iterations  =  41
                                  Total H  = 1.110491e+002
                                  Total O  = 5.553811e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 



   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.807e-007  2.545e-007    -6.552    -6.594    -0.043
   OH-                   4.402e-008  3.932e-008    -7.356    -7.405    -0.049
   H2O                   5.551e+001  9.996e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.202e-007  2.860e-007    -6.495    -6.544    -0.049
   H3AsO3                1.134e-009  1.137e-009    -8.946    -8.944     0.001
   H2AsO3-               3.541e-012  3.163e-012   -11.451   -11.500    -0.049
   As3S4(HS)2-           2.691e-015  2.404e-015   -14.570   -14.619    -0.049
   H4AsO3+               1.605e-016  1.433e-016   -15.795   -15.844    -0.049
   HAsO3-2               3.896e-020  2.480e-020   -19.409   -19.606    -0.196
   AsO3-3                5.373e-029  1.945e-029   -28.270   -28.711    -0.441
As(5)           1.633e-018
   H2AsO4-               1.182e-018  1.056e-018   -17.927   -17.976    -0.049
   HAsO4-2               4.509e-019  2.870e-019   -18.346   -18.542    -0.196
   H3AsO4                5.345e-023  5.360e-023   -22.272   -22.271     0.001
   AsO4-3                6.977e-024  2.525e-024   -23.156   -23.598    -0.441
Ba              5.442e-007
   Ba+2                  5.169e-007  3.290e-007    -6.287    -6.483    -0.196
   BaHCO3+               2.705e-008  2.416e-008    -7.568    -7.617    -0.049
   BaCO3                 2.393e-010  2.400e-010    -9.621    -9.620     0.001
   BaSO4                 4.787e-012  4.800e-012   -11.320   -11.319     0.001
   BaOH+                 4.903e-014  4.380e-014   -13.310   -13.359    -0.049
C(-4)           8.647e-003
   CH4                   8.647e-003  8.672e-003    -2.063    -2.062     0.001
C(4)            1.327e-002
   HCO3-                 8.540e-003  7.659e-003    -2.069    -2.116    -0.047
   CO2                   4.372e-003  4.384e-003    -2.359    -2.358     0.001
   CaHCO3+               2.567e-004  2.293e-004    -3.591    -3.640    -0.049
   FeHCO3+               5.664e-005  5.059e-005    -4.247    -4.296    -0.049
   MnHCO3+               2.206e-005  1.970e-005    -4.656    -4.706    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.193e-006  4.638e-006    -5.285    -5.334    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.230e-006  2.236e-006    -5.652    -5.650     0.001
   CO3-2                 2.182e-006  1.412e-006    -5.661    -5.850    -0.189
   NaHCO3                8.328e-007  8.352e-007    -6.079    -6.078     0.001
   MgCO3                 6.952e-008  6.971e-008    -7.158    -7.157     0.001
   BaHCO3+               2.705e-008  2.416e-008    -7.568    -7.617    -0.049
   NaCO3-                5.706e-009  5.097e-009    -8.244    -8.293    -0.049
   BaCO3                 2.393e-010  2.400e-010    -9.621    -9.620     0.001
Ca              3.892e-003
   Ca+2                  3.630e-003  2.347e-003    -2.440    -2.630    -0.189
   CaHCO3+               2.567e-004  2.293e-004    -3.591    -3.640    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.359e-008  1.363e-008    -7.867    -7.866     0.001
   CaOH+                 1.713e-009  1.530e-009    -8.766    -8.815    -0.049
   CaHSO4+               2.275e-014  2.032e-014   -13.643   -13.692    -0.049
Cl              9.873e-005
   Cl-                   9.871e-005  8.798e-005    -4.006    -4.056    -0.050
   MnCl+                 1.158e-008  1.034e-008    -7.936    -7.985    -0.049
   FeCl+                 8.980e-009  8.021e-009    -8.047    -8.096    -0.049
   MnCl2                 3.961e-013  3.972e-013   -12.402   -12.401     0.001
   MnCl3-                1.078e-017  9.626e-018   -16.968   -17.017    -0.049
   FeCl+2                6.884e-024  4.382e-024   -23.162   -23.358    -0.196
   FeCl2+                1.928e-027  1.722e-027   -26.715   -26.764    -0.049
   FeCl3                 1.511e-032  1.515e-032   -31.821   -31.820     0.001
Fe(2)           2.160e-004
   Fe+2                  1.038e-004  6.605e-005    -3.984    -4.180    -0.196
   FeHCO3+               5.664e-005  5.059e-005    -4.247    -4.296    -0.049
   Fe(HS)2               5.312e-005  5.327e-005    -4.275    -4.274     0.001
   FeCO3                 2.230e-006  2.236e-006    -5.652    -5.650     0.001
   Fe(HS)3-              1.953e-007  1.745e-007    -6.709    -6.758    -0.049
   FeOH+                 9.185e-008  8.204e-008    -7.037    -7.086    -0.049
   FeCl+                 8.980e-009  8.021e-009    -8.047    -8.096    -0.049
   FeSO4                 3.409e-010  3.419e-010    -9.467    -9.466     0.001



   Fe(OH)2               2.735e-012  2.743e-012   -11.563   -11.562     0.001
   FeHSO4+               6.402e-016  5.718e-016   -15.194   -15.243    -0.049
   Fe(OH)3-              4.481e-016  4.003e-016   -15.349   -15.398    -0.049
Fe(3)           8.854e-014
   Fe(OH)2+              6.091e-014  5.440e-014   -13.215   -13.264    -0.049
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.104e-016  9.862e-017   -15.957   -16.006    -0.049
   FeOH+2                6.571e-017  4.183e-017   -16.182   -16.379    -0.196
   Fe+3                  4.557e-021  1.649e-021   -20.341   -20.783    -0.441
   FeCl+2                6.884e-024  4.382e-024   -23.162   -23.358    -0.196
   FeSO4+                5.893e-025  5.264e-025   -24.230   -24.279    -0.049
   FeCl2+                1.928e-027  1.722e-027   -26.715   -26.764    -0.049
   FeHSO4+2              5.635e-031  3.587e-031   -30.249   -30.445    -0.196
   Fe(SO4)2-             3.753e-031  3.352e-031   -30.426   -30.475    -0.049
   Fe2(OH)2+4            2.869e-031  4.709e-032   -30.542   -31.327    -0.785
   FeCl3                 1.511e-032  1.515e-032   -31.821   -31.820     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.045   -42.271    -1.226
H(0)            1.337e-009
   H2                    6.686e-010  6.705e-010    -9.175    -9.174     0.001
K               1.893e-005
   K+                    1.893e-005  1.687e-005    -4.723    -4.773    -0.050
   KSO4-                 3.863e-012  3.450e-012   -11.413   -11.462    -0.049
Mg              8.470e-005
   Mg+2                  7.944e-005  5.175e-005    -4.100    -4.286    -0.186
   MgHCO3+               5.193e-006  4.638e-006    -5.285    -5.334    -0.049
   MgCO3                 6.952e-008  6.971e-008    -7.158    -7.157     0.001
   MgOH+                 8.264e-010  7.381e-010    -9.083    -9.132    -0.049
   MgSO4                 3.521e-010  3.532e-010    -9.453    -9.452     0.001
Mn(2)           7.064e-005
   Mn+2                  4.534e-005  2.886e-005    -4.344    -4.540    -0.196
   MnHCO3+               2.206e-005  1.970e-005    -4.656    -4.706    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.158e-008  1.034e-008    -7.936    -7.985    -0.049
   MnOH+                 3.262e-009  2.914e-009    -8.486    -8.536    -0.049
   MnSO4                 1.490e-010  1.494e-010    -9.827    -9.826     0.001
   MnCl2                 3.961e-013  3.972e-013   -12.402   -12.401     0.001
   MnCl3-                1.078e-017  9.626e-018   -16.968   -17.017    -0.049
   Mn(OH)3-              3.104e-020  2.772e-020   -19.508   -19.557    -0.049
Mn(3)           6.444e-034
   Mn+3                  6.444e-034  2.332e-034   -33.191   -33.632    -0.441
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.360   -84.556    -0.196
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.473   -97.522    -0.049
Na              2.176e-004
   Na+                   2.168e-004  1.939e-004    -3.664    -3.712    -0.048
   NaHCO3                8.328e-007  8.352e-007    -6.079    -6.078     0.001
   NaCO3-                5.706e-009  5.097e-009    -8.244    -8.293    -0.049
   NaSO4-                3.167e-011  2.829e-011   -10.499   -10.548    -0.049
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.034   -74.033     0.001
S(-2)           2.083e-004
   H2S                   6.674e-005  6.693e-005    -4.176    -4.174     0.001
   Fe(HS)2               5.312e-005  5.327e-005    -4.275    -4.274     0.001
   HS-                   3.368e-005  3.008e-005    -4.473    -4.522    -0.049
   AsS(OH)(HS)-          3.202e-007  2.860e-007    -6.495    -6.544    -0.049
   Fe(HS)3-              1.953e-007  1.745e-007    -6.709    -6.758    -0.049
   S5-2                  4.316e-008  3.004e-008    -7.365    -7.522    -0.157
   S4-2                  2.568e-008  1.753e-008    -7.590    -7.756    -0.166
   S6-2                  2.195e-008  1.555e-008    -7.658    -7.808    -0.150
   S-2                   2.243e-011  1.428e-011   -10.649   -10.845    -0.196
   S3-2                  9.245e-012  6.175e-012   -11.034   -11.209    -0.175
   S2-2                  5.341e-013  3.505e-013   -12.272   -12.455    -0.183
   As3S4(HS)2-           2.691e-015  2.404e-015   -14.570   -14.619    -0.049
S(6)            5.976e-008
   SO4-2                 4.529e-008  2.911e-008    -7.344    -7.536    -0.192
   CaSO4                 1.359e-008  1.363e-008    -7.867    -7.866     0.001



   MgSO4                 3.521e-010  3.532e-010    -9.453    -9.452     0.001
   FeSO4                 3.409e-010  3.419e-010    -9.467    -9.466     0.001
   MnSO4                 1.490e-010  1.494e-010    -9.827    -9.826     0.001
   NaSO4-                3.167e-011  2.829e-011   -10.499   -10.548    -0.049
   BaSO4                 4.787e-012  4.800e-012   -11.320   -11.319     0.001
   KSO4-                 3.863e-012  3.450e-012   -11.413   -11.462    -0.049
   HSO4-                 8.062e-013  7.201e-013   -12.094   -12.143    -0.049
   CaHSO4+               2.275e-014  2.032e-014   -13.643   -13.692    -0.049
   FeHSO4+               6.402e-016  5.718e-016   -15.194   -15.243    -0.049
   FeSO4+                5.893e-025  5.264e-025   -24.230   -24.279    -0.049
   FeHSO4+2              5.635e-031  3.587e-031   -30.249   -30.445    -0.196
   Fe(SO4)2-             3.753e-031  3.352e-031   -30.426   -30.475    -0.049

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.80  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.51  -17.89   -1.38  As2O3
Artinite        -10.83   -1.23    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.77  -44.54    8.23  As2O5
As2S3(am)        -6.34  -51.24  -44.90  As2S3
As_native        -5.45  -17.98  -12.53  As
Ba3(AsO4)2      -16.53  -66.64  -50.11  Ba3(AsO4)2
Barite           -4.05  -14.02   -9.97  BaSO4
Birnessite      -28.93   14.67   43.60  MnO2
Bixbyite        -27.09  -27.70   -0.61  Mn2O3
Brucite          -7.94    8.90   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.18  -55.08  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.55  -17.89   -1.34  As2O3
CO2(g)           -0.89   -2.36   -1.47  CO2
Dolomite         -1.53  -18.62  -17.09  CaMg(CO3)2
Dolomite(d)      -2.08  -18.62  -16.54  CaMg(CO3)2
Epsomite         -9.68  -11.82   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.16   -4.20   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.58  -37.45  -45.03  Fe3S4
Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.06   31.97   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.92  -38.89  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.88  -31.64   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.13  -42.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.06  -44.45   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.11  -10.14   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.68   11.66   25.34  MnOOH
Melanterite      -9.51  -11.72   -2.21  FeSO4:7H2O
Mirabilite      -13.85  -14.96   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.16  -89.87   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.11  -60.82  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.36  -12.65    2.71  MnCl2:4H2O
MnS(Green)       -6.27   -2.47    3.80  MnS



MnSO4           -14.74  -12.08    2.67  MnSO4
Nahcolite        -5.28   -5.83   -0.55  NaHCO3
Natron          -11.97  -13.28   -1.31  Na2CO3:10H2O
Nesquehonite     -4.52  -10.14   -5.62  MgCO3:3H2O
Nsutite         -27.89   14.67   42.56  MnO2
O2(g)           -71.14  -74.03   -2.89  O2
Orpiment         -4.94  -51.24  -46.30  As2S3
Portlandite     -12.24   10.56   22.80  Ca(OH)2
Pyrite           11.28   -7.20  -18.48  FeS2
Pyrochroite      -6.55    8.65   15.20  Mn(OH)2
Pyrolusite      -26.71   14.67   41.38  MnO2
Realgar          -3.13  -23.07  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.13  -44.38  -20.25  FeAsO4:2H2O
Siderite          0.86  -10.03  -10.89  FeCO3
Siderite(d)(3)    0.42  -10.03  -10.45  FeCO3
Sulfur           -2.98  -18.01  -15.03  S
Thenardite      -14.78  -14.96   -0.18  Na2SO4
Thermonatrite   -13.40  -13.28    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.77  -12.33   -8.56  BaCO3

Reaction step 91.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.820e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.94   14.67   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.624e-002 -3.764e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.037e-002 -2.284e-004
Manganite          -13.69   11.65   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.951e-004  3.951e-004
Siderite(d)(3)       0.43  -10.02  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.77  -12.34   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           



 1.833e-004  Surface charge, eq
Hfo_s         

 5.186e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.798e-006       0.732  3.798e-006      -5.420
Hfo_sOMn+        7.750e-007       0.149  7.751e-007      -6.111
Hfo_sOFe+        5.076e-007       0.098  5.076e-007      -6.294
Hfo_sOH2+        8.652e-008       0.017  8.653e-008      -7.063
Hfo_sOH          1.726e-008       0.003  1.726e-008      -7.763
Hfo_sOHBa+2      1.636e-009       0.000  1.636e-009      -8.786
Hfo_sO-          7.890e-011       0.000  7.891e-011     -10.103

Hfo           
 1.833e-004  Surface charge, eq

Hfo_w         
 2.074e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.638e-004       0.790  1.638e-004      -3.786
Hfo_wOH          3.268e-005       0.158  3.268e-005      -4.486
Hfo_wOFe+        8.966e-006       0.043  8.967e-006      -5.047
Hfo_wOMn+        1.165e-006       0.006  1.165e-006      -5.934
Hfo_wOCa+        4.233e-007       0.002  4.233e-007      -6.373
Hfo_wOMg+        1.650e-007       0.001  1.651e-007      -6.782
Hfo_wO-          1.494e-007       0.001  1.494e-007      -6.826
Hfo_wOFeOH       9.384e-008       0.000  9.385e-008      -7.028
Hfo_wH2AsO3      9.623e-009       0.000  9.624e-009      -8.017
Hfo_wSO4-        1.452e-011       0.000  1.453e-011     -10.838
Hfo_wOHSO4-2     5.779e-012       0.000  5.780e-012     -11.238
Hfo_wOBa+        2.636e-012       0.000  2.636e-012     -11.579
Hfo_wOHAsO4-3    3.069e-018       0.000  3.069e-018     -17.513
Hfo_wHAsO4-      1.727e-018       0.000  1.727e-018     -17.763
Hfo_wH2AsO4      2.800e-019       0.000  2.800e-019     -18.553

Mno           
-5.129e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.291e-025       0.000  1.291e-025     -24.889
Mno_O3Ca         8.013e-027       0.000  8.013e-027     -26.096
Mno_O3-2         4.712e-027       0.000  4.712e-027     -26.327
Mno_O3HMn+       4.559e-027       0.000  4.560e-027     -26.341
Mno_O3H-         4.170e-028       0.000  4.171e-028     -27.380
Mno_O3HCa+       2.468e-028       0.000  2.468e-028     -27.608
Mno_O3Na-        9.683e-029       0.000  9.683e-029     -28.014
Mno_O3Mg         6.681e-029       0.000  6.681e-029     -28.175
Mno_O3Ba         2.348e-029       0.000  2.348e-029     -28.629
Mno_O3HMg+       1.394e-030       0.000  1.394e-030     -29.856
Mno_O3HBa+       1.294e-030       0.000  1.294e-030     -29.888
Mno_O3HNa        7.995e-031       0.000  7.996e-031     -30.097
Mno_O3H2         2.772e-032       0.000  2.772e-032     -31.557
Mno_O3H3+        4.929e-037       0.000  4.929e-037     -36.307
Mno_O3H3Cl       1.194e-039       0.000  1.194e-039     -38.923

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.213e-007  3.213e-007
Ba               5.442e-007  5.442e-007
C                2.214e-002  2.214e-002



Ca               3.915e-003  3.915e-003
Cl               9.873e-005  9.873e-005
Fe               2.198e-004  2.198e-004
K                1.893e-005  1.893e-005
Mg               8.470e-005  8.470e-005
Mn               7.112e-005  7.112e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.590      Charge balance
                                       pe  =  -3.578      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.242e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.104e-003
                       Total CO2 (mol/kg)  =  1.339e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.839e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.25
                               Iterations  =  64
                                  Total H  = 1.110495e+002
                                  Total O  = 5.553838e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.836e-007  2.571e-007    -6.547    -6.590    -0.043
   OH-                   4.359e-008  3.893e-008    -7.361    -7.410    -0.049
   H2O                   5.551e+001  9.995e-001     1.744    -0.000     0.000
As(3)           3.213e-007
   AsS(OH)(HS)-          3.202e-007  2.859e-007    -6.495    -6.544    -0.049
   H3AsO3                1.142e-009  1.145e-009    -8.942    -8.941     0.001
   H2AsO3-               3.532e-012  3.154e-012   -11.452   -11.501    -0.049
   As3S4(HS)2-           2.745e-015  2.451e-015   -14.561   -14.611    -0.049
   H4AsO3+               1.633e-016  1.459e-016   -15.787   -15.836    -0.049
   HAsO3-2               3.851e-020  2.448e-020   -19.414   -19.611    -0.197
   AsO3-3                5.264e-029  1.900e-029   -28.279   -28.721    -0.443
As(5)           1.626e-018
   H2AsO4-               1.180e-018  1.054e-018   -17.928   -17.977    -0.049
   HAsO4-2               4.461e-019  2.836e-019   -18.351   -18.547    -0.197
   H3AsO4                5.389e-023  5.405e-023   -22.268   -22.267     0.001
   AsO4-3                6.843e-024  2.470e-024   -23.165   -23.607    -0.443
Ba              5.442e-007
   Ba+2                  5.168e-007  3.286e-007    -6.287    -6.483    -0.197
   BaHCO3+               2.717e-008  2.426e-008    -7.566    -7.615    -0.049
   BaCO3                 2.379e-010  2.386e-010    -9.624    -9.622     0.001
   BaSO4                 4.710e-012  4.724e-012   -11.327   -11.326     0.001
   BaOH+                 4.849e-014  4.330e-014   -13.314   -13.364    -0.049
C(-4)           8.747e-003
   CH4                   8.747e-003  8.772e-003    -2.058    -2.057     0.001
C(4)            1.339e-002
   HCO3-                 8.591e-003  7.703e-003    -2.066    -2.113    -0.047
   CO2                   4.441e-003  4.454e-003    -2.353    -2.351     0.001
   CaHCO3+               2.593e-004  2.316e-004    -3.586    -3.635    -0.049
   FeHCO3+               5.810e-005  5.188e-005    -4.236    -4.285    -0.049
   MnHCO3+               2.229e-005  1.990e-005    -4.652    -4.701    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.217e-006  4.658e-006    -5.283    -5.332    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.264e-006  2.271e-006    -5.645    -5.644     0.001
   CO3-2                 2.174e-006  1.405e-006    -5.663    -5.852    -0.190
   NaHCO3                8.372e-007  8.396e-007    -6.077    -6.076     0.001
   MgCO3                 6.911e-008  6.931e-008    -7.160    -7.159     0.001



   BaHCO3+               2.717e-008  2.426e-008    -7.566    -7.615    -0.049
   NaCO3-                5.680e-009  5.072e-009    -8.246    -8.295    -0.049
   BaCO3                 2.379e-010  2.386e-010    -9.624    -9.622     0.001
Ca              3.915e-003
   Ca+2                  3.650e-003  2.357e-003    -2.438    -2.628    -0.190
   CaHCO3+               2.593e-004  2.316e-004    -3.586    -3.635    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.345e-008  1.349e-008    -7.871    -7.870     0.001
   CaOH+                 1.704e-009  1.521e-009    -8.769    -8.818    -0.049
   CaHSO4+               2.275e-014  2.032e-014   -13.643   -13.692    -0.049
Cl              9.873e-005
   Cl-                   9.871e-005  8.795e-005    -4.006    -4.056    -0.050
   MnCl+                 1.163e-008  1.039e-008    -7.934    -7.984    -0.049
   FeCl+                 9.158e-009  8.178e-009    -8.038    -8.087    -0.049
   MnCl2                 3.977e-013  3.988e-013   -12.400   -12.399     0.001
   MnCl3-                1.082e-017  9.660e-018   -16.966   -17.015    -0.049
   FeCl+2                7.102e-024  4.516e-024   -23.149   -23.345    -0.197
   FeCl2+                1.987e-027  1.774e-027   -26.702   -26.751    -0.049
   FeCl3                 1.556e-032  1.560e-032   -31.808   -31.807     0.001
Fe(2)           2.198e-004
   Fe+2                  1.059e-004  6.736e-005    -3.975    -4.172    -0.197
   FeHCO3+               5.810e-005  5.188e-005    -4.236    -4.285    -0.049
   Fe(HS)2               5.322e-005  5.338e-005    -4.274    -4.273     0.001
   FeCO3                 2.264e-006  2.271e-006    -5.645    -5.644     0.001
   Fe(HS)3-              1.941e-007  1.733e-007    -6.712    -6.761    -0.049
   FeOH+                 9.276e-008  8.283e-008    -7.033    -7.082    -0.049
   FeCl+                 9.158e-009  8.178e-009    -8.038    -8.087    -0.049
   FeSO4                 3.426e-010  3.436e-010    -9.465    -9.464     0.001
   Fe(OH)2               2.734e-012  2.741e-012   -11.563   -11.562     0.001
   FeHSO4+               6.501e-016  5.805e-016   -15.187   -15.236    -0.049
   Fe(OH)3-              4.435e-016  3.960e-016   -15.353   -15.402    -0.049
Fe(3)           8.917e-014
   Fe(OH)2+              6.155e-014  5.496e-014   -13.211   -13.260    -0.049
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.093e-016  9.763e-017   -15.961   -16.010    -0.049
   FeOH+2                6.713e-017  4.268e-017   -16.173   -16.370    -0.197
   Fe+3                  4.710e-021  1.700e-021   -20.327   -20.770    -0.443
   FeCl+2                7.102e-024  4.516e-024   -23.149   -23.345    -0.197
   FeSO4+                5.988e-025  5.347e-025   -24.223   -24.272    -0.049
   FeCl2+                1.987e-027  1.774e-027   -26.702   -26.751    -0.049
   FeHSO4+2              5.789e-031  3.680e-031   -30.237   -30.434    -0.197
   Fe(SO4)2-             3.757e-031  3.355e-031   -30.425   -30.474    -0.049
   Fe2(OH)2+4            3.001e-031  4.903e-032   -30.523   -31.310    -0.787
   FeCl3                 1.556e-032  1.560e-032   -31.808   -31.807     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -41.020   -42.249    -1.229
H(0)            1.336e-009
   H2                    6.679e-010  6.698e-010    -9.175    -9.174     0.001
K               1.893e-005
   K+                    1.893e-005  1.686e-005    -4.723    -4.773    -0.050
   KSO4-                 3.806e-012  3.399e-012   -11.420   -11.469    -0.049
Mg              8.470e-005
   Mg+2                  7.942e-005  5.169e-005    -4.100    -4.287    -0.187
   MgHCO3+               5.217e-006  4.658e-006    -5.283    -5.332    -0.049
   MgCO3                 6.911e-008  6.931e-008    -7.160    -7.159     0.001
   MgOH+                 8.172e-010  7.298e-010    -9.088    -9.137    -0.049
   MgSO4                 3.466e-010  3.476e-010    -9.460    -9.459     0.001
Mn(2)           7.112e-005
   Mn+2                  4.560e-005  2.899e-005    -4.341    -4.538    -0.197
   MnHCO3+               2.229e-005  1.990e-005    -4.652    -4.701    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.163e-008  1.039e-008    -7.934    -7.984    -0.049
   MnOH+                 3.245e-009  2.898e-009    -8.489    -8.538    -0.049
   MnSO4                 1.474e-010  1.479e-010    -9.831    -9.830     0.001
   MnCl2                 3.977e-013  3.988e-013   -12.400   -12.399     0.001
   MnCl3-                1.082e-017  9.660e-018   -16.966   -17.015    -0.049
   Mn(OH)3-              3.025e-020  2.701e-020   -19.519   -19.568    -0.049
Mn(3)           6.559e-034



   Mn+3                  6.559e-034  2.368e-034   -33.183   -33.626    -0.443
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.374   -84.570    -0.197
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.483   -97.532    -0.049
Na              2.176e-004
   Na+                   2.168e-004  1.938e-004    -3.664    -3.713    -0.049
   NaHCO3                8.372e-007  8.396e-007    -6.077    -6.076     0.001
   NaCO3-                5.680e-009  5.072e-009    -8.246    -8.295    -0.049
   NaSO4-                3.121e-011  2.787e-011   -10.506   -10.555    -0.049
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.033   -74.032     0.001
S(-2)           2.083e-004
   H2S                   6.682e-005  6.701e-005    -4.175    -4.174     0.001
   Fe(HS)2               5.322e-005  5.338e-005    -4.274    -4.273     0.001
   HS-                   3.339e-005  2.982e-005    -4.476    -4.526    -0.049
   AsS(OH)(HS)-          3.202e-007  2.859e-007    -6.495    -6.544    -0.049
   Fe(HS)3-              1.941e-007  1.733e-007    -6.712    -6.761    -0.049
   S5-2                  4.239e-008  2.947e-008    -7.373    -7.531    -0.158
   S4-2                  2.522e-008  1.720e-008    -7.598    -7.765    -0.166
   S6-2                  2.156e-008  1.526e-008    -7.666    -7.817    -0.150
   S-2                   2.204e-011  1.401e-011   -10.657   -10.854    -0.197
   S3-2                  9.080e-012  6.060e-012   -11.042   -11.218    -0.176
   S2-2                  5.246e-013  3.439e-013   -12.280   -12.464    -0.183
   As3S4(HS)2-           2.745e-015  2.451e-015   -14.561   -14.611    -0.049
S(6)            5.900e-008
   SO4-2                 4.467e-008  2.868e-008    -7.350    -7.542    -0.192
   CaSO4                 1.345e-008  1.349e-008    -7.871    -7.870     0.001
   MgSO4                 3.466e-010  3.476e-010    -9.460    -9.459     0.001
   FeSO4                 3.426e-010  3.436e-010    -9.465    -9.464     0.001
   MnSO4                 1.474e-010  1.479e-010    -9.831    -9.830     0.001
   NaSO4-                3.121e-011  2.787e-011   -10.506   -10.555    -0.049
   BaSO4                 4.710e-012  4.724e-012   -11.327   -11.326     0.001
   KSO4-                 3.806e-012  3.399e-012   -11.420   -11.469    -0.049
   HSO4-                 8.028e-013  7.169e-013   -12.095   -12.145    -0.049
   CaHSO4+               2.275e-014  2.032e-014   -13.643   -13.692    -0.049
   FeHSO4+               6.501e-016  5.805e-016   -15.187   -15.236    -0.049
   FeSO4+                5.988e-025  5.347e-025   -24.223   -24.272    -0.049
   FeHSO4+2              5.789e-031  3.680e-031   -30.237   -30.434    -0.197
   Fe(SO4)2-             3.757e-031  3.355e-031   -30.425   -30.474    -0.049

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.81  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.50  -17.88   -1.38  As2O3
Artinite        -10.85   -1.25    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.76  -44.53    8.23  As2O5
As2S3(am)        -6.33  -51.23  -44.90  As2S3
As_native        -5.44  -17.98  -12.53  As
Ba3(AsO4)2      -16.55  -66.66  -50.11  Ba3(AsO4)2
Barite           -4.06  -14.03   -9.97  BaSO4
Birnessite      -28.94   14.67   43.60  MnO2
Bixbyite        -27.10  -27.71   -0.61  Mn2O3
Brucite          -7.95    8.89   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.19  -55.10  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.80   -2.06   -2.86  CH4
Claudetite      -16.54  -17.88   -1.34  As2O3
CO2(g)           -0.88   -2.35   -1.47  CO2
Dolomite         -1.53  -18.62  -17.09  CaMg(CO3)2
Dolomite(d)      -2.08  -18.62  -16.54  CaMg(CO3)2
Epsomite         -9.69  -11.83   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.15   -4.19   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3



Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.58  -37.45  -45.03  Fe3S4
Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.08   31.95   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.93  -38.90  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.90  -31.66   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.13  -42.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.05  -44.44   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.11  -10.14   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.69   11.65   25.34  MnOOH
Melanterite      -9.51  -11.72   -2.21  FeSO4:7H2O
Mirabilite      -13.86  -14.97   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.17  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.12  -60.83  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.36  -12.65    2.71  MnCl2:4H2O
MnS(Green)       -6.27   -2.47    3.80  MnS
MnSO4           -14.75  -12.08    2.67  MnSO4
Nahcolite        -5.28   -5.83   -0.55  NaHCO3
Natron          -11.97  -13.28   -1.31  Na2CO3:10H2O
Nesquehonite     -4.52  -10.14   -5.62  MgCO3:3H2O
Nsutite         -27.90   14.67   42.56  MnO2
O2(g)           -71.14  -74.03   -2.89  O2
Orpiment         -4.93  -51.23  -46.30  As2S3
Portlandite     -12.25   10.55   22.80  Ca(OH)2
Pyrite           11.28   -7.20  -18.48  FeS2
Pyrochroite      -6.56    8.64   15.20  Mn(OH)2
Pyrolusite      -26.71   14.67   41.38  MnO2
Realgar          -3.12  -23.07  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.13  -44.38  -20.25  FeAsO4:2H2O
Siderite          0.87  -10.02  -10.89  FeCO3
Siderite(d)(3)    0.43  -10.02  -10.45  FeCO3
Sulfur           -2.98  -18.01  -15.03  S
Thenardite      -14.79  -14.97   -0.18  Na2SO4
Thermonatrite   -13.40  -13.28    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.77  -12.34   -8.56  BaCO3

Reaction step 92.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.840e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000



                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.94   14.66   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.621e-002 -3.787e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.037e-002 -2.323e-004
Manganite          -13.69   11.65   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.946e-004  3.946e-004
Siderite(d)(3)       0.43  -10.02  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.78  -12.34   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.835e-004  Surface charge, eq

Hfo_s         
 5.184e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.800e-006       0.733  3.800e-006      -5.420
Hfo_sOMn+        7.678e-007       0.148  7.678e-007      -6.115
Hfo_sOFe+        5.104e-007       0.098  5.104e-007      -6.292
Hfo_sOH2+        8.705e-008       0.017  8.706e-008      -7.060
Hfo_sOH          1.720e-008       0.003  1.720e-008      -7.765
Hfo_sOHBa+2      1.627e-009       0.000  1.628e-009      -8.788
Hfo_sO-          7.782e-011       0.000  7.782e-011     -10.109

Hfo           
 1.835e-004  Surface charge, eq

Hfo_w         
 2.074e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.640e-004       0.791  1.640e-004      -3.785
Hfo_wOH          3.240e-005       0.156  3.240e-005      -4.489
Hfo_wOFe+        8.974e-006       0.043  8.975e-006      -5.047
Hfo_wOMn+        1.149e-006       0.006  1.149e-006      -5.940
Hfo_wOCa+        4.173e-007       0.002  4.174e-007      -6.379
Hfo_wOMg+        1.618e-007       0.001  1.618e-007      -6.791
Hfo_wO-          1.466e-007       0.001  1.466e-007      -6.834
Hfo_wOFeOH       9.299e-008       0.000  9.300e-008      -7.032
Hfo_wH2AsO3      9.610e-009       0.000  9.610e-009      -8.017
Hfo_wSO4-        1.433e-011       0.000  1.434e-011     -10.844
Hfo_wOHSO4-2     5.647e-012       0.000  5.648e-012     -11.248
Hfo_wOBa+        2.584e-012       0.000  2.584e-012     -11.588
Hfo_wOHAsO4-3    2.977e-018       0.000  2.977e-018     -17.526
Hfo_wHAsO4-      1.709e-018       0.000  1.709e-018     -17.767
Hfo_wH2AsO4      2.799e-019       0.000  2.799e-019     -18.553

Mno           
-1.791e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.588e-029       0.000  4.588e-029     -28.338



Mno_O3Ca         2.847e-030       0.000  2.847e-030     -29.546
Mno_O3-2         1.667e-030       0.000  1.667e-030     -29.778
Mno_O3HMn+       1.636e-030       0.000  1.636e-030     -29.786
Mno_O3H-         1.490e-031       0.000  1.490e-031     -30.827
Mno_O3HCa+       8.857e-032       0.000  8.857e-032     -31.053
Mno_O3Na-        3.424e-032       0.000  3.424e-032     -31.465
Mno_O3Mg         2.360e-032       0.000  2.360e-032     -31.627
Mno_O3Ba         8.294e-033       0.000  8.294e-033     -32.081
Mno_O3HMg+       4.972e-034       0.000  4.973e-034     -33.303
Mno_O3HBa+       4.615e-034       0.000  4.615e-034     -33.336
Mno_O3HNa        2.855e-034       0.000  2.856e-034     -33.544
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.796e-040       0.000  1.796e-040     -39.746
Mno_O3H3Cl       4.350e-043       0.000  4.350e-043     -42.362

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.213e-007
Ba               5.443e-007  5.442e-007
C                2.236e-002  2.236e-002
Ca               3.938e-003  3.937e-003
Cl               9.873e-005  9.873e-005
Fe               2.237e-004  2.236e-004
K                1.893e-005  1.893e-005
Mg               8.471e-005  8.470e-005
Mn               7.161e-005  7.160e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.586      Charge balance
                                       pe  =  -3.573      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.249e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.158e-003
                       Total CO2 (mol/kg)  =  1.351e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.841e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.24
                               Iterations  =  31
                                  Total H  = 1.110499e+002
                                  Total O  = 5.553866e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.865e-007  2.596e-007    -6.543    -6.586    -0.043
   OH-                   4.317e-008  3.854e-008    -7.365    -7.414    -0.049
   H2O                   5.551e+001  9.995e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.202e-007  2.858e-007    -6.495    -6.544    -0.049
   H3AsO3                1.150e-009  1.153e-009    -8.939    -8.938     0.001
   H2AsO3-               3.523e-012  3.145e-012   -11.453   -11.502    -0.049
   As3S4(HS)2-           2.799e-015  2.498e-015   -14.553   -14.602    -0.049
   H4AsO3+               1.662e-016  1.484e-016   -15.779   -15.829    -0.049
   HAsO3-2               3.806e-020  2.417e-020   -19.420   -19.617    -0.197
   AsO3-3                5.159e-029  1.858e-029   -28.287   -28.731    -0.444
As(5)           1.620e-018
   H2AsO4-               1.178e-018  1.052e-018   -17.929   -17.978    -0.049
   HAsO4-2               4.414e-019  2.803e-019   -18.355   -18.552    -0.197
   H3AsO4                5.434e-023  5.449e-023   -22.265   -22.264     0.001



   AsO4-3                6.713e-024  2.417e-024   -23.173   -23.617    -0.444
Ba              5.443e-007
   Ba+2                  5.167e-007  3.282e-007    -6.287    -6.484    -0.197
   BaHCO3+               2.729e-008  2.436e-008    -7.564    -7.613    -0.049
   BaCO3                 2.365e-010  2.372e-010    -9.626    -9.625     0.001
   BaSO4                 4.636e-012  4.650e-012   -11.334   -11.333     0.001
   BaOH+                 4.795e-014  4.281e-014   -13.319   -13.368    -0.049
C(-4)           8.846e-003
   CH4                   8.846e-003  8.872e-003    -2.053    -2.052     0.001
C(4)            1.351e-002
   HCO3-                 8.641e-003  7.745e-003    -2.063    -2.111    -0.048
   CO2                   4.510e-003  4.523e-003    -2.346    -2.345     0.001
   CaHCO3+               2.620e-004  2.339e-004    -3.582    -3.631    -0.049
   FeHCO3+               5.959e-005  5.319e-005    -4.225    -4.274    -0.049
   MnHCO3+               2.252e-005  2.010e-005    -4.648    -4.697    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.241e-006  4.678e-006    -5.281    -5.330    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.298e-006  2.305e-006    -5.639    -5.637     0.001
   CO3-2                 2.167e-006  1.399e-006    -5.664    -5.854    -0.190
   NaHCO3                8.416e-007  8.440e-007    -6.075    -6.074     0.001
   MgCO3                 6.872e-008  6.892e-008    -7.163    -7.162     0.001
   BaHCO3+               2.729e-008  2.436e-008    -7.564    -7.613    -0.049
   NaCO3-                5.655e-009  5.048e-009    -8.248    -8.297    -0.049
   BaCO3                 2.365e-010  2.372e-010    -9.626    -9.625     0.001
Ca              3.938e-003
   Ca+2                  3.670e-003  2.368e-003    -2.435    -2.626    -0.190
   CaHCO3+               2.620e-004  2.339e-004    -3.582    -3.631    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.332e-008  1.336e-008    -7.876    -7.874     0.001
   CaOH+                 1.695e-009  1.513e-009    -8.771    -8.820    -0.049
   CaHSO4+               2.276e-014  2.031e-014   -13.643   -13.692    -0.049
Cl              9.873e-005
   Cl-                   9.871e-005  8.793e-005    -4.006    -4.056    -0.050
   MnCl+                 1.168e-008  1.043e-008    -7.932    -7.982    -0.049
   FeCl+                 9.338e-009  8.336e-009    -8.030    -8.079    -0.049
   MnCl2                 3.992e-013  4.003e-013   -12.399   -12.398     0.001
   MnCl3-                1.086e-017  9.695e-018   -16.964   -17.013    -0.049
   FeCl+2                7.324e-024  4.651e-024   -23.135   -23.332    -0.197
   FeCl2+                2.046e-027  1.827e-027   -26.689   -26.738    -0.049
   FeCl3                 1.602e-032  1.606e-032   -31.795   -31.794     0.001
Fe(2)           2.237e-004
   Fe+2                  1.081e-004  6.868e-005    -3.966    -4.163    -0.197
   FeHCO3+               5.959e-005  5.319e-005    -4.225    -4.274    -0.049
   Fe(HS)2               5.333e-005  5.348e-005    -4.273    -4.272     0.001
   FeCO3                 2.298e-006  2.305e-006    -5.639    -5.637     0.001
   Fe(HS)3-              1.928e-007  1.721e-007    -6.715    -6.764    -0.049
   FeOH+                 9.366e-008  8.362e-008    -7.028    -7.078    -0.049
   FeCl+                 9.338e-009  8.336e-009    -8.030    -8.079    -0.049
   FeSO4                 3.443e-010  3.453e-010    -9.463    -9.462     0.001
   Fe(OH)2               2.732e-012  2.740e-012   -11.564   -11.562     0.001
   FeHSO4+               6.601e-016  5.892e-016   -15.180   -15.230    -0.049
   Fe(OH)3-              4.390e-016  3.919e-016   -15.358   -15.407    -0.049
Fe(3)           8.981e-014
   Fe(OH)2+              6.218e-014  5.551e-014   -13.206   -13.256    -0.049
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.083e-016  9.666e-017   -15.965   -16.015    -0.049
   FeOH+2                6.856e-017  4.354e-017   -16.164   -16.361    -0.197
   Fe+3                  4.865e-021  1.752e-021   -20.313   -20.757    -0.444
   FeCl+2                7.324e-024  4.651e-024   -23.135   -23.332    -0.197
   FeSO4+                6.082e-025  5.430e-025   -24.216   -24.265    -0.049
   FeCl2+                2.046e-027  1.827e-027   -26.689   -26.738    -0.049
   FeHSO4+2              5.944e-031  3.775e-031   -30.226   -30.423    -0.197
   Fe(SO4)2-             3.762e-031  3.358e-031   -30.425   -30.474    -0.049
   Fe2(OH)2+4            3.137e-031  5.103e-032   -30.504   -31.292    -0.789
   FeCl3                 1.602e-032  1.606e-032   -31.795   -31.794     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -40.996   -42.228    -1.232



H(0)            1.334e-009
   H2                    6.672e-010  6.691e-010    -9.176    -9.175     0.001
K               1.893e-005
   K+                    1.893e-005  1.686e-005    -4.723    -4.773    -0.050
   KSO4-                 3.751e-012  3.349e-012   -11.426   -11.475    -0.049
Mg              8.471e-005
   Mg+2                  7.940e-005  5.162e-005    -4.100    -4.287    -0.187
   MgHCO3+               5.241e-006  4.678e-006    -5.281    -5.330    -0.049
   MgCO3                 6.872e-008  6.892e-008    -7.163    -7.162     0.001
   MgOH+                 8.083e-010  7.216e-010    -9.092    -9.142    -0.049
   MgSO4                 3.411e-010  3.421e-010    -9.467    -9.466     0.001
Mn(2)           7.161e-005
   Mn+2                  4.585e-005  2.912e-005    -4.339    -4.536    -0.197
   MnHCO3+               2.252e-005  2.010e-005    -4.648    -4.697    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.168e-008  1.043e-008    -7.932    -7.982    -0.049
   MnOH+                 3.228e-009  2.882e-009    -8.491    -8.540    -0.049
   MnSO4                 1.460e-010  1.464e-010    -9.836    -9.835     0.001
   MnCl2                 3.992e-013  4.003e-013   -12.399   -12.398     0.001
   MnCl3-                1.086e-017  9.695e-018   -16.964   -17.013    -0.049
   Mn(OH)3-              2.950e-020  2.633e-020   -19.530   -19.579    -0.049
Mn(3)           6.674e-034
   Mn+3                  6.674e-034  2.403e-034   -33.176   -33.619    -0.444
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.388   -84.585    -0.197
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.493   -97.542    -0.049
Na              2.176e-004
   Na+                   2.168e-004  1.938e-004    -3.664    -3.713    -0.049
   NaHCO3                8.416e-007  8.440e-007    -6.075    -6.074     0.001
   NaCO3-                5.655e-009  5.048e-009    -8.248    -8.297    -0.049
   NaSO4-                3.076e-011  2.746e-011   -10.512   -10.561    -0.049
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.033   -74.031     0.001
S(-2)           2.083e-004
   H2S                   6.691e-005  6.710e-005    -4.175    -4.173     0.001
   Fe(HS)2               5.333e-005  5.348e-005    -4.273    -4.272     0.001
   HS-                   3.311e-005  2.956e-005    -4.480    -4.529    -0.049
   AsS(OH)(HS)-          3.202e-007  2.858e-007    -6.495    -6.544    -0.049
   Fe(HS)3-              1.928e-007  1.721e-007    -6.715    -6.764    -0.049
   S5-2                  4.163e-008  2.893e-008    -7.381    -7.539    -0.158
   S4-2                  2.477e-008  1.688e-008    -7.606    -7.773    -0.167
   S6-2                  2.117e-008  1.497e-008    -7.674    -7.825    -0.150
   S-2                   2.165e-011  1.375e-011   -10.664   -10.862    -0.197
   S3-2                  8.920e-012  5.947e-012   -11.050   -11.226    -0.176
   S2-2                  5.154e-013  3.375e-013   -12.288   -12.472    -0.184
   As3S4(HS)2-           2.799e-015  2.498e-015   -14.553   -14.602    -0.049
S(6)            5.827e-008
   SO4-2                 4.408e-008  2.827e-008    -7.356    -7.549    -0.193
   CaSO4                 1.332e-008  1.336e-008    -7.876    -7.874     0.001
   FeSO4                 3.443e-010  3.453e-010    -9.463    -9.462     0.001
   MgSO4                 3.411e-010  3.421e-010    -9.467    -9.466     0.001
   MnSO4                 1.460e-010  1.464e-010    -9.836    -9.835     0.001
   NaSO4-                3.076e-011  2.746e-011   -10.512   -10.561    -0.049
   BaSO4                 4.636e-012  4.650e-012   -11.334   -11.333     0.001
   KSO4-                 3.751e-012  3.349e-012   -11.426   -11.475    -0.049
   HSO4-                 7.994e-013  7.136e-013   -12.097   -12.147    -0.049
   CaHSO4+               2.276e-014  2.031e-014   -13.643   -13.692    -0.049
   FeHSO4+               6.601e-016  5.892e-016   -15.180   -15.230    -0.049
   FeSO4+                6.082e-025  5.430e-025   -24.216   -24.265    -0.049
   FeHSO4+2              5.944e-031  3.775e-031   -30.226   -30.423    -0.197
   Fe(SO4)2-             3.762e-031  3.358e-031   -30.425   -30.474    -0.049

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT



Anhydrite        -5.81  -10.17   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.50  -17.88   -1.38  As2O3
Artinite        -10.86   -1.26    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.75  -44.53    8.23  As2O5
As2S3(am)        -6.32  -51.22  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -16.58  -66.69  -50.11  Ba3(AsO4)2
Barite           -4.06  -14.03   -9.97  BaSO4
Birnessite      -28.94   14.66   43.60  MnO2
Bixbyite        -27.11  -27.73   -0.61  Mn2O3
Brucite          -7.96    8.88   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.21  -55.11  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -16.54  -17.88   -1.34  As2O3
CO2(g)           -0.88   -2.34   -1.47  CO2
Dolomite         -1.53  -18.62  -17.09  CaMg(CO3)2
Dolomite(d)      -2.08  -18.62  -16.54  CaMg(CO3)2
Epsomite         -9.70  -11.84   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.15   -4.19   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.58  -37.45  -45.03  Fe3S4
Gypsum           -5.59  -10.17   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.10   31.93   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.94  -38.90  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.92  -31.68   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.13  -42.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.05  -44.44   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.11  -10.14   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.69   11.65   25.34  MnOOH
Melanterite      -9.50  -11.71   -2.21  FeSO4:7H2O
Mirabilite      -13.86  -14.98   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.17  -89.88   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.14  -60.84  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.36  -12.65    2.71  MnCl2:4H2O
MnS(Green)       -6.28   -2.48    3.80  MnS
MnSO4           -14.75  -12.08    2.67  MnSO4
Nahcolite        -5.28   -5.82   -0.55  NaHCO3
Natron          -11.97  -13.28   -1.31  Na2CO3:10H2O
Nesquehonite     -4.52  -10.14   -5.62  MgCO3:3H2O
Nsutite         -27.90   14.66   42.56  MnO2
O2(g)           -71.14  -74.03   -2.89  O2
Orpiment         -4.92  -51.22  -46.30  As2S3
Portlandite     -12.25   10.55   22.80  Ca(OH)2
Pyrite           11.28   -7.20  -18.48  FeS2
Pyrochroite      -6.56    8.64   15.20  Mn(OH)2
Pyrolusite      -26.72   14.66   41.38  MnO2
Realgar          -3.12  -23.06  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.12  -44.37  -20.25  FeAsO4:2H2O
Siderite          0.87  -10.02  -10.89  FeCO3
Siderite(d)(3)    0.43  -10.02  -10.45  FeCO3



Sulfur           -2.98  -18.01  -15.03  S
Thenardite      -14.80  -14.97   -0.18  Na2SO4
Thermonatrite   -13.40  -13.28    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.78  -12.34   -8.56  BaCO3

Reaction step 93.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.860e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.95   14.65   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.619e-002 -3.810e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.036e-002 -2.361e-004
Manganite          -13.70   11.64   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.942e-004  3.942e-004
Siderite(d)(3)       0.44  -10.01  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.78  -12.34   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.837e-004  Surface charge, eq

Hfo_s         
 5.182e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.802e-006       0.734  3.802e-006      -5.420
Hfo_sOMn+        7.607e-007       0.147  7.607e-007      -6.119
Hfo_sOFe+        5.132e-007       0.099  5.132e-007      -6.290
Hfo_sOH2+        8.757e-008       0.017  8.758e-008      -7.058
Hfo_sOH          1.713e-008       0.003  1.713e-008      -7.766
Hfo_sOHBa+2      1.619e-009       0.000  1.619e-009      -8.791
Hfo_sO-          7.676e-011       0.000  7.676e-011     -10.115

Hfo           
 1.837e-004  Surface charge, eq

Hfo_w         
 2.073e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.642e-004       0.792  1.642e-004      -3.785
Hfo_wOH          3.212e-005       0.155  3.213e-005      -4.493



Hfo_wOFe+        8.982e-006       0.043  8.982e-006      -5.047
Hfo_wOMn+        1.133e-006       0.005  1.133e-006      -5.946
Hfo_wOCa+        4.116e-007       0.002  4.116e-007      -6.386
Hfo_wOMg+        1.587e-007       0.001  1.587e-007      -6.799
Hfo_wO-          1.439e-007       0.001  1.440e-007      -6.842
Hfo_wOFeOH       9.216e-008       0.000  9.216e-008      -7.035
Hfo_wH2AsO3      9.597e-009       0.000  9.597e-009      -8.018
Hfo_wSO4-        1.415e-011       0.000  1.415e-011     -10.849
Hfo_wOHSO4-2     5.520e-012       0.000  5.520e-012     -11.258
Hfo_wOBa+        2.533e-012       0.000  2.534e-012     -11.596
Hfo_wOHAsO4-3    2.890e-018       0.000  2.890e-018     -17.539
Hfo_wHAsO4-      1.691e-018       0.000  1.692e-018     -17.772
Hfo_wH2AsO4      2.798e-019       0.000  2.798e-019     -18.553

Mno           
-1.733e-025  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.518e-024       0.000  4.518e-024     -23.345
Mno_O3Ca         2.803e-025       0.000  2.804e-025     -24.552
Mno_O3-2         1.634e-025       0.000  1.634e-025     -24.787
Mno_O3HMn+       1.627e-025       0.000  1.627e-025     -24.789
Mno_O3H-         1.475e-026       0.000  1.475e-026     -25.831
Mno_O3HCa+       8.808e-027       0.000  8.809e-027     -26.055
Mno_O3Na-        3.356e-027       0.000  3.356e-027     -26.474
Mno_O3Mg         2.311e-027       0.000  2.311e-027     -26.636
Mno_O3Ba         8.121e-028       0.000  8.122e-028     -27.090
Mno_O3HMg+       4.917e-029       0.000  4.918e-029     -28.308
Mno_O3HBa+       4.564e-029       0.000  4.564e-029     -28.341
Mno_O3HNa        2.827e-029       0.000  2.827e-029     -28.549
Mno_O3H2         1.000e-030       0.000  1.000e-030     -30.000
Mno_O3H3+        1.814e-035       0.000  1.814e-035     -34.741
Mno_O3H3Cl       4.392e-038       0.000  4.392e-038     -37.357

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.213e-007
Ba               5.443e-007  5.442e-007
C                2.258e-002  2.258e-002
Ca               3.960e-003  3.960e-003
Cl               9.873e-005  9.873e-005
Fe               2.275e-004  2.275e-004
K                1.893e-005  1.893e-005
Mg               8.471e-005  8.470e-005
Mn               7.209e-005  7.208e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.581      Charge balance
                                       pe  =  -3.569      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.256e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.212e-003
                       Total CO2 (mol/kg)  =  1.364e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.843e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.23
                               Iterations  =  30
                                  Total H  = 1.110503e+002



                                  Total O  = 5.553894e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.894e-007  2.622e-007    -6.538    -6.581    -0.043
   OH-                   4.276e-008  3.816e-008    -7.369    -7.418    -0.049
   H2O                   5.551e+001  9.995e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.202e-007  2.858e-007    -6.495    -6.544    -0.049
   H3AsO3                1.158e-009  1.162e-009    -8.936    -8.935     0.001
   H2AsO3-               3.515e-012  3.137e-012   -11.454   -11.504    -0.049
   As3S4(HS)2-           2.853e-015  2.546e-015   -14.545   -14.594    -0.049
   H4AsO3+               1.691e-016  1.509e-016   -15.772   -15.821    -0.049
   HAsO3-2               3.763e-020  2.387e-020   -19.424   -19.622    -0.198
   AsO3-3                5.058e-029  1.817e-029   -28.296   -28.741    -0.445
As(5)           1.614e-018
   H2AsO4-               1.177e-018  1.050e-018   -17.929   -17.979    -0.049
   HAsO4-2               4.368e-019  2.771e-019   -18.360   -18.557    -0.198
   H3AsO4                5.478e-023  5.494e-023   -22.261   -22.260     0.001
   AsO4-3                6.588e-024  2.366e-024   -23.181   -23.626    -0.445
Ba              5.443e-007
   Ba+2                  5.166e-007  3.277e-007    -6.287    -6.484    -0.198
   BaHCO3+               2.741e-008  2.446e-008    -7.562    -7.611    -0.049
   BaCO3                 2.352e-010  2.358e-010    -9.629    -9.627     0.001
   BaSO4                 4.564e-012  4.577e-012   -11.341   -11.339     0.001
   BaOH+                 4.744e-014  4.233e-014   -13.324   -13.373    -0.049
C(-4)           8.946e-003
   CH4                   8.946e-003  8.972e-003    -2.048    -2.047     0.001
C(4)            1.364e-002
   HCO3-                 8.690e-003  7.788e-003    -2.061    -2.109    -0.048
   CO2                   4.580e-003  4.593e-003    -2.339    -2.338     0.001
   CaHCO3+               2.647e-004  2.362e-004    -3.577    -3.627    -0.049
   FeHCO3+               6.109e-005  5.452e-005    -4.214    -4.263    -0.049
   MnHCO3+               2.275e-005  2.030e-005    -4.643    -4.693    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.264e-006  4.698e-006    -5.279    -5.328    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.333e-006  2.339e-006    -5.632    -5.631     0.001
   CO3-2                 2.160e-006  1.393e-006    -5.666    -5.856    -0.190
   NaHCO3                8.460e-007  8.484e-007    -6.073    -6.071     0.001
   MgCO3                 6.833e-008  6.853e-008    -7.165    -7.164     0.001
   BaHCO3+               2.741e-008  2.446e-008    -7.562    -7.611    -0.049
   NaCO3-                5.631e-009  5.025e-009    -8.249    -8.299    -0.049
   BaCO3                 2.352e-010  2.358e-010    -9.629    -9.627     0.001
Ca              3.960e-003
   Ca+2                  3.690e-003  2.378e-003    -2.433    -2.624    -0.191
   CaHCO3+               2.647e-004  2.362e-004    -3.577    -3.627    -0.049
   CaCO3                 5.534e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.318e-008  1.322e-008    -7.880    -7.879     0.001
   CaOH+                 1.686e-009  1.505e-009    -8.773    -8.823    -0.049
   CaHSO4+               2.276e-014  2.031e-014   -13.643   -13.692    -0.049
Cl              9.873e-005
   Cl-                   9.871e-005  8.790e-005    -4.006    -4.056    -0.050
   MnCl+                 1.173e-008  1.047e-008    -7.931    -7.980    -0.049
   FeCl+                 9.518e-009  8.495e-009    -8.021    -8.071    -0.049
   MnCl2                 4.007e-013  4.018e-013   -12.397   -12.396     0.001
   MnCl3-                1.090e-017  9.728e-018   -16.963   -17.012    -0.049
   FeCl+2                7.549e-024  4.789e-024   -23.122   -23.320    -0.198
   FeCl2+                2.107e-027  1.880e-027   -26.676   -26.726    -0.049
   FeCl3                 1.648e-032  1.653e-032   -31.783   -31.782     0.001
Fe(2)           2.275e-004
   Fe+2                  1.104e-004  7.001e-005    -3.957    -4.155    -0.198
   FeHCO3+               6.109e-005  5.452e-005    -4.214    -4.263    -0.049
   Fe(HS)2               5.343e-005  5.359e-005    -4.272    -4.271     0.001



   FeCO3                 2.333e-006  2.339e-006    -5.632    -5.631     0.001
   Fe(HS)3-              1.916e-007  1.710e-007    -6.718    -6.767    -0.049
   FeOH+                 9.457e-008  8.440e-008    -7.024    -7.074    -0.049
   FeCl+                 9.518e-009  8.495e-009    -8.021    -8.071    -0.049
   FeSO4                 3.459e-010  3.469e-010    -9.461    -9.460     0.001
   Fe(OH)2               2.731e-012  2.739e-012   -11.564   -11.562     0.001
   FeHSO4+               6.700e-016  5.979e-016   -15.174   -15.223    -0.049
   Fe(OH)3-              4.346e-016  3.879e-016   -15.362   -15.411    -0.049
Fe(3)           9.044e-014
   Fe(OH)2+              6.281e-014  5.606e-014   -13.202   -13.251    -0.049
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.072e-016  9.572e-017   -15.970   -16.019    -0.049
   FeOH+2                7.000e-017  4.441e-017   -16.155   -16.353    -0.198
   Fe+3                  5.023e-021  1.804e-021   -20.299   -20.744    -0.445
   FeCl+2                7.549e-024  4.789e-024   -23.122   -23.320    -0.198
   FeSO4+                6.177e-025  5.513e-025   -24.209   -24.259    -0.049
   FeCl2+                2.107e-027  1.880e-027   -26.676   -26.726    -0.049
   FeHSO4+2              6.101e-031  3.870e-031   -30.215   -30.412    -0.198
   Fe(SO4)2-             3.766e-031  3.361e-031   -30.424   -30.474    -0.049
   Fe2(OH)2+4            3.277e-031  5.307e-032   -30.485   -31.275    -0.791
   FeCl3                 1.648e-032  1.653e-032   -31.783   -31.782     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -40.971   -42.206    -1.235
H(0)            1.333e-009
   H2                    6.665e-010  6.684e-010    -9.176    -9.175     0.001
K               1.893e-005
   K+                    1.893e-005  1.685e-005    -4.723    -4.773    -0.050
   KSO4-                 3.698e-012  3.300e-012   -11.432   -11.481    -0.049
Mg              8.471e-005
   Mg+2                  7.938e-005  5.156e-005    -4.100    -4.288    -0.187
   MgHCO3+               5.264e-006  4.698e-006    -5.279    -5.328    -0.049
   MgCO3                 6.833e-008  6.853e-008    -7.165    -7.164     0.001
   MgOH+                 7.996e-010  7.136e-010    -9.097    -9.147    -0.049
   MgSO4                 3.358e-010  3.368e-010    -9.474    -9.473     0.001
Mn(2)           7.209e-005
   Mn+2                  4.610e-005  2.925e-005    -4.336    -4.534    -0.198
   MnHCO3+               2.275e-005  2.030e-005    -4.643    -4.693    -0.049
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.173e-008  1.047e-008    -7.931    -7.980    -0.049
   MnOH+                 3.211e-009  2.866e-009    -8.493    -8.543    -0.049
   MnSO4                 1.445e-010  1.449e-010    -9.840    -9.839     0.001
   MnCl2                 4.007e-013  4.018e-013   -12.397   -12.396     0.001
   MnCl3-                1.090e-017  9.728e-018   -16.963   -17.012    -0.049
   Mn(OH)3-              2.878e-020  2.568e-020   -19.541   -19.590    -0.049
Mn(3)           6.790e-034
   Mn+3                  6.790e-034  2.439e-034   -33.168   -33.613    -0.445
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.402   -84.599    -0.198
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.503   -97.552    -0.049
Na              2.176e-004
   Na+                   2.168e-004  1.937e-004    -3.664    -3.713    -0.049
   NaHCO3                8.460e-007  8.484e-007    -6.073    -6.071     0.001
   NaCO3-                5.631e-009  5.025e-009    -8.249    -8.299    -0.049
   NaSO4-                3.032e-011  2.706e-011   -10.518   -10.568    -0.049
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.032   -74.030     0.001
S(-2)           2.083e-004
   H2S                   6.699e-005  6.718e-005    -4.174    -4.173     0.001
   Fe(HS)2               5.343e-005  5.359e-005    -4.272    -4.271     0.001
   HS-                   3.284e-005  2.931e-005    -4.484    -4.533    -0.049
   AsS(OH)(HS)-          3.202e-007  2.858e-007    -6.495    -6.544    -0.049
   Fe(HS)3-              1.916e-007  1.710e-007    -6.718    -6.767    -0.049
   S5-2                  4.090e-008  2.840e-008    -7.388    -7.547    -0.158
   S4-2                  2.434e-008  1.657e-008    -7.614    -7.781    -0.167
   S6-2                  2.080e-008  1.470e-008    -7.682    -7.833    -0.151
   S-2                   2.128e-011  1.350e-011   -10.672   -10.870    -0.198
   S3-2                  8.765e-012  5.839e-012   -11.057   -11.234    -0.176



   S2-2                  5.065e-013  3.314e-013   -12.295   -12.480    -0.184
   As3S4(HS)2-           2.853e-015  2.546e-015   -14.545   -14.594    -0.049
S(6)            5.755e-008
   SO4-2                 4.350e-008  2.787e-008    -7.362    -7.555    -0.193
   CaSO4                 1.318e-008  1.322e-008    -7.880    -7.879     0.001
   FeSO4                 3.459e-010  3.469e-010    -9.461    -9.460     0.001
   MgSO4                 3.358e-010  3.368e-010    -9.474    -9.473     0.001
   MnSO4                 1.445e-010  1.449e-010    -9.840    -9.839     0.001
   NaSO4-                3.032e-011  2.706e-011   -10.518   -10.568    -0.049
   BaSO4                 4.564e-012  4.577e-012   -11.341   -11.339     0.001
   KSO4-                 3.698e-012  3.300e-012   -11.432   -11.481    -0.049
   HSO4-                 7.960e-013  7.104e-013   -12.099   -12.149    -0.049
   CaHSO4+               2.276e-014  2.031e-014   -13.643   -13.692    -0.049
   FeHSO4+               6.700e-016  5.979e-016   -15.174   -15.223    -0.049
   FeSO4+                6.177e-025  5.513e-025   -24.209   -24.259    -0.049
   FeHSO4+2              6.101e-031  3.870e-031   -30.215   -30.412    -0.198
   Fe(SO4)2-             3.766e-031  3.361e-031   -30.424   -30.474    -0.049

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.49  -17.87   -1.38  As2O3
Artinite        -10.87   -1.27    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.75  -44.52    8.23  As2O5
As2S3(am)        -6.31  -51.21  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -16.60  -66.71  -50.11  Ba3(AsO4)2
Barite           -4.07  -14.04   -9.97  BaSO4
Birnessite      -28.95   14.65   43.60  MnO2
Bixbyite        -27.13  -27.74   -0.61  Mn2O3
Brucite          -7.97    8.87   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.22  -55.12  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.81   -2.05   -2.86  CH4
Claudetite      -16.53  -17.87   -1.34  As2O3
CO2(g)           -0.87   -2.34   -1.47  CO2
Dolomite         -1.53  -18.62  -17.09  CaMg(CO3)2
Dolomite(d)      -2.08  -18.62  -16.54  CaMg(CO3)2
Epsomite         -9.70  -11.84   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.15   -4.19   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.21    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.59  -37.45  -45.03  Fe3S4
Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -6.02   -9.17   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.12   31.91   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.94  -38.91  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.94  -31.70   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.13  -42.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.05  -44.44   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.11  -10.14   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.70   11.64   25.34  MnOOH
Melanterite      -9.50  -11.71   -2.21  FeSO4:7H2O



Mirabilite      -13.87  -14.98   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.18  -89.89   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.15  -60.86  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.36  -12.65    2.71  MnCl2:4H2O
MnS(Green)       -6.29   -2.49    3.80  MnS
MnSO4           -14.76  -12.09    2.67  MnSO4
Nahcolite        -5.27   -5.82   -0.55  NaHCO3
Natron          -11.97  -13.28   -1.31  Na2CO3:10H2O
Nesquehonite     -4.52  -10.14   -5.62  MgCO3:3H2O
Nsutite         -27.91   14.65   42.56  MnO2
O2(g)           -71.14  -74.03   -2.89  O2
Orpiment         -4.91  -51.21  -46.30  As2S3
Portlandite     -12.26   10.54   22.80  Ca(OH)2
Pyrite           11.28   -7.20  -18.48  FeS2
Pyrochroite      -6.57    8.63   15.20  Mn(OH)2
Pyrolusite      -26.73   14.65   41.38  MnO2
Realgar          -3.12  -23.06  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.12  -44.37  -20.25  FeAsO4:2H2O
Siderite          0.88  -10.01  -10.89  FeCO3
Siderite(d)(3)    0.44  -10.01  -10.45  FeCO3
Sulfur           -2.98  -18.01  -15.03  S
Thenardite      -14.80  -14.98   -0.18  Na2SO4
Thermonatrite   -13.41  -13.28    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.78  -12.34   -8.56  BaCO3

Reaction step 94.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.880e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.95   14.65   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.617e-002 -3.832e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.036e-002 -2.400e-004
Manganite          -13.71   11.63   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.937e-004  3.937e-004
Siderite(d)(3)       0.45  -10.00  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.78  -12.34   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.839e-004  Surface charge, eq



Hfo_s         
 5.180e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.804e-006       0.734  3.804e-006      -5.420
Hfo_sOMn+        7.537e-007       0.145  7.537e-007      -6.123
Hfo_sOFe+        5.160e-007       0.100  5.160e-007      -6.287
Hfo_sOH2+        8.809e-008       0.017  8.809e-008      -7.055
Hfo_sOH          1.706e-008       0.003  1.707e-008      -7.768
Hfo_sOHBa+2      1.611e-009       0.000  1.611e-009      -8.793
Hfo_sO-          7.573e-011       0.000  7.573e-011     -10.121

Hfo           
 1.839e-004  Surface charge, eq

Hfo_w         
 2.072e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.644e-004       0.794  1.644e-004      -3.784
Hfo_wOH          3.185e-005       0.154  3.186e-005      -4.497
Hfo_wOFe+        8.989e-006       0.043  8.989e-006      -5.046
Hfo_wOMn+        1.118e-006       0.005  1.118e-006      -5.952
Hfo_wOCa+        4.059e-007       0.002  4.059e-007      -6.392
Hfo_wOMg+        1.556e-007       0.001  1.556e-007      -6.808
Hfo_wO-          1.414e-007       0.001  1.414e-007      -6.850
Hfo_wOFeOH       9.134e-008       0.000  9.135e-008      -7.039
Hfo_wH2AsO3      9.583e-009       0.000  9.584e-009      -8.018
Hfo_wSO4-        1.397e-011       0.000  1.397e-011     -10.855
Hfo_wOHSO4-2     5.396e-012       0.000  5.397e-012     -11.268
Hfo_wOBa+        2.485e-012       0.000  2.485e-012     -11.605
Hfo_wOHAsO4-3    2.806e-018       0.000  2.806e-018     -17.552
Hfo_wHAsO4-      1.675e-018       0.000  1.675e-018     -17.776
Hfo_wH2AsO4      2.797e-019       0.000  2.797e-019     -18.553

Mno           
-4.177e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.108e-025       0.000  1.108e-025     -24.955
Mno_O3Ca         6.875e-027       0.000  6.875e-027     -26.163
Mno_O3HMn+       4.029e-027       0.000  4.029e-027     -26.395
Mno_O3-2         3.990e-027       0.000  3.990e-027     -26.399
Mno_O3H-         3.637e-028       0.000  3.637e-028     -27.439
Mno_O3HCa+       2.181e-028       0.000  2.181e-028     -27.661
Mno_O3Na-        8.192e-029       0.000  8.193e-029     -28.087
Mno_O3Mg         5.636e-029       0.000  5.637e-029     -28.249
Mno_O3Ba         1.980e-029       0.000  1.981e-029     -28.703
Mno_O3HMg+       1.211e-030       0.000  1.211e-030     -29.917
Mno_O3HBa+       1.124e-030       0.000  1.124e-030     -29.949
Mno_O3HNa        6.967e-031       0.000  6.968e-031     -30.157
Mno_O3H2         2.490e-032       0.000  2.490e-032     -31.604
Mno_O3H3+        4.560e-037       0.000  4.560e-037     -36.341
Mno_O3H3Cl       1.104e-039       0.000  1.104e-039     -38.957

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.214e-007
Ba               5.443e-007  5.442e-007
C                2.281e-002  2.281e-002
Ca               3.983e-003  3.982e-003



Cl               9.873e-005  9.873e-005
Fe               2.314e-004  2.314e-004
K                1.893e-005  1.893e-005
Mg               8.471e-005  8.471e-005
Mn               7.257e-005  7.256e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.577      Charge balance
                                       pe  =  -3.564      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.263e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.266e-003
                       Total CO2 (mol/kg)  =  1.376e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.845e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.21
                               Iterations  =  56
                                  Total H  = 1.110507e+002
                                  Total O  = 5.553921e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.923e-007  2.647e-007    -6.534    -6.577    -0.043
   OH-                   4.236e-008  3.780e-008    -7.373    -7.423    -0.050
   H2O                   5.551e+001  9.995e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.202e-007  2.857e-007    -6.495    -6.544    -0.050
   H3AsO3                1.167e-009  1.170e-009    -8.933    -8.932     0.001
   H2AsO3-               3.506e-012  3.128e-012   -11.455   -11.505    -0.050
   As3S4(HS)2-           2.907e-015  2.594e-015   -14.537   -14.586    -0.050
   H4AsO3+               1.720e-016  1.535e-016   -15.764   -15.814    -0.050
   HAsO3-2               3.721e-020  2.358e-020   -19.429   -19.628    -0.198
   AsO3-3                4.960e-029  1.777e-029   -28.305   -28.750    -0.446
As(5)           1.607e-018
   H2AsO4-               1.175e-018  1.048e-018   -17.930   -17.979    -0.050
   HAsO4-2               4.323e-019  2.740e-019   -18.364   -18.562    -0.198
   H3AsO4                5.522e-023  5.538e-023   -22.258   -22.257     0.001
   AsO4-3                6.466e-024  2.317e-024   -23.189   -23.635    -0.446
Ba              5.443e-007
   Ba+2                  5.165e-007  3.273e-007    -6.287    -6.485    -0.198
   BaHCO3+               2.753e-008  2.456e-008    -7.560    -7.610    -0.050
   BaCO3                 2.338e-010  2.345e-010    -9.631    -9.630     0.001
   BaSO4                 4.494e-012  4.507e-012   -11.347   -11.346     0.001
   BaOH+                 4.693e-014  4.187e-014   -13.329   -13.378    -0.050
C(-4)           9.045e-003
   CH4                   9.045e-003  9.072e-003    -2.044    -2.042     0.001
C(4)            1.376e-002
   HCO3-                 8.740e-003  7.830e-003    -2.059    -2.106    -0.048
   CO2                   4.649e-003  4.663e-003    -2.333    -2.331     0.001
   CaHCO3+               2.673e-004  2.385e-004    -3.573    -3.622    -0.050
   FeHCO3+               6.261e-005  5.586e-005    -4.203    -4.253    -0.050
   MnHCO3+               2.297e-005  2.050e-005    -4.639    -4.688    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.288e-006  4.718e-006    -5.277    -5.326    -0.050
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.367e-006  2.374e-006    -5.626    -5.625     0.001
   CO3-2                 2.153e-006  1.387e-006    -5.667    -5.858    -0.191
   NaHCO3                8.503e-007  8.528e-007    -6.070    -6.069     0.001
   MgCO3                 6.795e-008  6.815e-008    -7.168    -7.167     0.001
   BaHCO3+               2.753e-008  2.456e-008    -7.560    -7.610    -0.050



   NaCO3-                5.606e-009  5.002e-009    -8.251    -8.301    -0.050
   BaCO3                 2.338e-010  2.345e-010    -9.631    -9.630     0.001
Ca              3.983e-003
   Ca+2                  3.710e-003  2.388e-003    -2.431    -2.622    -0.191
   CaHCO3+               2.673e-004  2.385e-004    -3.573    -3.622    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.306e-008  1.309e-008    -7.884    -7.883     0.001
   CaOH+                 1.677e-009  1.496e-009    -8.775    -8.825    -0.050
   CaHSO4+               2.276e-014  2.031e-014   -13.643   -13.692    -0.050
Cl              9.873e-005
   Cl-                   9.871e-005  8.788e-005    -4.006    -4.056    -0.051
   MnCl+                 1.179e-008  1.051e-008    -7.929    -7.978    -0.050
   FeCl+                 9.700e-009  8.654e-009    -8.013    -8.063    -0.050
   MnCl2                 4.022e-013  4.033e-013   -12.396   -12.394     0.001
   MnCl3-                1.094e-017  9.762e-018   -16.961   -17.010    -0.050
   FeCl+2                7.778e-024  4.929e-024   -23.109   -23.307    -0.198
   FeCl2+                2.169e-027  1.935e-027   -26.664   -26.713    -0.050
   FeCl3                 1.695e-032  1.700e-032   -31.771   -31.770     0.001
Fe(2)           2.314e-004
   Fe+2                  1.126e-004  7.134e-005    -3.949    -4.147    -0.198
   FeHCO3+               6.261e-005  5.586e-005    -4.203    -4.253    -0.050
   Fe(HS)2               5.353e-005  5.369e-005    -4.271    -4.270     0.001
   FeCO3                 2.367e-006  2.374e-006    -5.626    -5.625     0.001
   Fe(HS)3-              1.904e-007  1.699e-007    -6.720    -6.770    -0.050
   FeOH+                 9.547e-008  8.518e-008    -7.020    -7.070    -0.050
   FeCl+                 9.700e-009  8.654e-009    -8.013    -8.063    -0.050
   FeSO4                 3.476e-010  3.486e-010    -9.459    -9.458     0.001
   Fe(OH)2               2.729e-012  2.737e-012   -11.564   -11.563     0.001
   FeHSO4+               6.799e-016  6.066e-016   -15.168   -15.217    -0.050
   Fe(OH)3-              4.303e-016  3.839e-016   -15.366   -15.416    -0.050
Fe(3)           9.107e-014
   Fe(OH)2+              6.344e-014  5.660e-014   -13.198   -13.247    -0.050
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.062e-016  9.479e-017   -15.974   -16.023    -0.050
   FeOH+2                7.145e-017  4.528e-017   -16.146   -16.344    -0.198
   Fe+3                  5.184e-021  1.857e-021   -20.285   -20.731    -0.446
   FeCl+2                7.778e-024  4.929e-024   -23.109   -23.307    -0.198
   FeSO4+                6.271e-025  5.595e-025   -24.203   -24.252    -0.050
   FeCl2+                2.169e-027  1.935e-027   -26.664   -26.713    -0.050
   FeHSO4+2              6.260e-031  3.967e-031   -30.203   -30.402    -0.198
   Fe(SO4)2-             3.770e-031  3.363e-031   -30.424   -30.473    -0.050
   Fe2(OH)2+4            3.422e-031  5.517e-032   -30.466   -31.258    -0.793
   FeCl3                 1.695e-032  1.700e-032   -31.771   -31.770     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -40.947   -42.185    -1.238
H(0)            1.332e-009
   H2                    6.658e-010  6.677e-010    -9.177    -9.175     0.001
K               1.893e-005
   K+                    1.893e-005  1.685e-005    -4.723    -4.773    -0.051
   KSO4-                 3.646e-012  3.253e-012   -11.438   -11.488    -0.050
Mg              8.471e-005
   Mg+2                  7.936e-005  5.149e-005    -4.100    -4.288    -0.188
   MgHCO3+               5.288e-006  4.718e-006    -5.277    -5.326    -0.050
   MgCO3                 6.795e-008  6.815e-008    -7.168    -7.167     0.001
   MgOH+                 7.911e-010  7.059e-010    -9.102    -9.151    -0.050
   MgSO4                 3.307e-010  3.317e-010    -9.481    -9.479     0.001
Mn(2)           7.257e-005
   Mn+2                  4.635e-005  2.937e-005    -4.334    -4.532    -0.198
   MnHCO3+               2.297e-005  2.050e-005    -4.639    -4.688    -0.050
   MnCO3                 3.227e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.179e-008  1.051e-008    -7.929    -7.978    -0.050
   MnOH+                 3.195e-009  2.850e-009    -8.496    -8.545    -0.050
   MnSO4                 1.431e-010  1.435e-010    -9.844    -9.843     0.001
   MnCl2                 4.022e-013  4.033e-013   -12.396   -12.394     0.001
   MnCl3-                1.094e-017  9.762e-018   -16.961   -17.010    -0.050
   Mn(OH)3-              2.808e-020  2.505e-020   -19.552   -19.601    -0.050
Mn(3)           6.907e-034
   Mn+3                  6.907e-034  2.474e-034   -33.161   -33.607    -0.446



Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.415   -84.613    -0.198
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.512   -97.562    -0.050
Na              2.176e-004
   Na+                   2.168e-004  1.937e-004    -3.664    -3.713    -0.049
   NaHCO3                8.503e-007  8.528e-007    -6.070    -6.069     0.001
   NaCO3-                5.606e-009  5.002e-009    -8.251    -8.301    -0.050
   NaSO4-                2.989e-011  2.667e-011   -10.524   -10.574    -0.050
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.031   -74.030     0.001
S(-2)           2.083e-004
   H2S                   6.707e-005  6.726e-005    -4.173    -4.172     0.001
   Fe(HS)2               5.353e-005  5.369e-005    -4.271    -4.270     0.001
   HS-                   3.257e-005  2.906e-005    -4.487    -4.537    -0.050
   AsS(OH)(HS)-          3.202e-007  2.857e-007    -6.495    -6.544    -0.050
   Fe(HS)3-              1.904e-007  1.699e-007    -6.720    -6.770    -0.050
   S5-2                  4.019e-008  2.789e-008    -7.396    -7.555    -0.159
   S4-2                  2.392e-008  1.627e-008    -7.621    -7.789    -0.167
   S6-2                  2.044e-008  1.444e-008    -7.690    -7.841    -0.151
   S-2                   2.092e-011  1.326e-011   -10.679   -10.878    -0.198
   S3-2                  8.614e-012  5.734e-012   -11.065   -11.242    -0.177
   S2-2                  4.979e-013  3.254e-013   -12.303   -12.488    -0.185
   As3S4(HS)2-           2.907e-015  2.594e-015   -14.537   -14.586    -0.050
S(6)            5.685e-008
   SO4-2                 4.293e-008  2.747e-008    -7.367    -7.561    -0.194
   CaSO4                 1.306e-008  1.309e-008    -7.884    -7.883     0.001
   FeSO4                 3.476e-010  3.486e-010    -9.459    -9.458     0.001
   MgSO4                 3.307e-010  3.317e-010    -9.481    -9.479     0.001
   MnSO4                 1.431e-010  1.435e-010    -9.844    -9.843     0.001
   NaSO4-                2.989e-011  2.667e-011   -10.524   -10.574    -0.050
   BaSO4                 4.494e-012  4.507e-012   -11.347   -11.346     0.001
   KSO4-                 3.646e-012  3.253e-012   -11.438   -11.488    -0.050
   HSO4-                 7.926e-013  7.072e-013   -12.101   -12.150    -0.050
   CaHSO4+               2.276e-014  2.031e-014   -13.643   -13.692    -0.050
   FeHSO4+               6.799e-016  6.066e-016   -15.168   -15.217    -0.050
   FeSO4+                6.271e-025  5.595e-025   -24.203   -24.252    -0.050
   FeHSO4+2              6.260e-031  3.967e-031   -30.203   -30.402    -0.198
   Fe(SO4)2-             3.770e-031  3.363e-031   -30.424   -30.473    -0.050

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.82  -10.18   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.48  -17.86   -1.38  As2O3
Artinite        -10.88   -1.28    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.74  -44.51    8.23  As2O5
As2S3(am)        -6.30  -51.20  -44.90  As2S3
As_native        -5.44  -17.97  -12.53  As
Ba3(AsO4)2      -16.62  -66.73  -50.11  Ba3(AsO4)2
Barite           -4.08  -14.05   -9.97  BaSO4
Birnessite      -28.95   14.65   43.60  MnO2
Bixbyite        -27.14  -27.75   -0.61  Mn2O3
Brucite          -7.97    8.87   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.23  -55.14  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.82   -2.04   -2.86  CH4
Claudetite      -16.52  -17.86   -1.34  As2O3
CO2(g)           -0.86   -2.33   -1.47  CO2
Dolomite         -1.54  -18.63  -17.09  CaMg(CO3)2
Dolomite(d)      -2.09  -18.63  -16.54  CaMg(CO3)2
Epsomite         -9.71  -11.85   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.15   -4.19   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.01   20.22  Fe3(OH)8



FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.59  -37.45  -45.03  Fe3S4
Gypsum           -5.60  -10.18   -4.58  CaSO4:2H2O
H2(g)            -6.03   -9.18   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.18   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.14   31.89   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.95  -38.92  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.96  -31.72   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.13  -42.96   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.04  -44.43   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.12  -10.15   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.71   11.63   25.34  MnOOH
Melanterite      -9.50  -11.71   -2.21  FeSO4:7H2O
Mirabilite      -13.87  -14.99   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.19  -89.90   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.16  -60.87  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.36  -12.65    2.71  MnCl2:4H2O
MnS(Green)       -6.29   -2.49    3.80  MnS
MnSO4           -14.76  -12.09    2.67  MnSO4
Nahcolite        -5.27   -5.82   -0.55  NaHCO3
Natron          -11.97  -13.29   -1.31  Na2CO3:10H2O
Nesquehonite     -4.53  -10.15   -5.62  MgCO3:3H2O
Nsutite         -27.92   14.65   42.56  MnO2
O2(g)           -71.14  -74.03   -2.89  O2
Orpiment         -4.90  -51.20  -46.30  As2S3
Portlandite     -12.27   10.53   22.80  Ca(OH)2
Pyrite           11.28   -7.19  -18.48  FeS2
Pyrochroite      -6.58    8.62   15.20  Mn(OH)2
Pyrolusite      -26.73   14.65   41.38  MnO2
Realgar          -3.11  -23.06  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.12  -44.37  -20.25  FeAsO4:2H2O
Siderite          0.89  -10.00  -10.89  FeCO3
Siderite(d)(3)    0.45  -10.00  -10.45  FeCO3
Sulfur           -2.98  -18.01  -15.03  S
Thenardite      -14.81  -14.99   -0.18  Na2SO4
Thermonatrite   -13.41  -13.28    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.78  -12.34   -8.56  BaCO3

Reaction step 95.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.900e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative



Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.96   14.64   43.60   4.670e-004           0 -4.670e-004
Calcite             -0.00   -8.48   -8.48   1.000e-001  9.615e-002 -3.854e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.036e-002 -2.439e-004
Manganite          -13.71   11.63   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)    -0.00  -10.39  -10.39   0.000e+000  3.933e-004  3.933e-004
Siderite(d)(3)       0.45  -10.00  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.78  -12.35   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.841e-004  Surface charge, eq

Hfo_s         
 5.178e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.805e-006       0.735  3.805e-006      -5.420
Hfo_sOMn+        7.468e-007       0.144  7.469e-007      -6.127
Hfo_sOFe+        5.187e-007       0.100  5.187e-007      -6.285
Hfo_sOH2+        8.860e-008       0.017  8.860e-008      -7.053
Hfo_sOH          1.700e-008       0.003  1.700e-008      -7.770
Hfo_sOHBa+2      1.603e-009       0.000  1.603e-009      -8.795
Hfo_sO-          7.472e-011       0.000  7.473e-011     -10.127

Hfo           
 1.841e-004  Surface charge, eq

Hfo_w         
 2.071e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.646e-004       0.795  1.647e-004      -3.783
Hfo_wOH          3.159e-005       0.153  3.159e-005      -4.500
Hfo_wOFe+        8.995e-006       0.043  8.996e-006      -5.046
Hfo_wOMn+        1.102e-006       0.005  1.102e-006      -5.958
Hfo_wOCa+        4.004e-007       0.002  4.004e-007      -6.397
Hfo_wOMg+        1.527e-007       0.001  1.527e-007      -6.816
Hfo_wO-          1.389e-007       0.001  1.389e-007      -6.857
Hfo_wOFeOH       9.054e-008       0.000  9.054e-008      -7.043
Hfo_wH2AsO3      9.570e-009       0.000  9.571e-009      -8.019
Hfo_wSO4-        1.379e-011       0.000  1.379e-011     -10.860
Hfo_wOHSO4-2     5.277e-012       0.000  5.277e-012     -11.278
Hfo_wOBa+        2.437e-012       0.000  2.438e-012     -11.613
Hfo_wOHAsO4-3    2.725e-018       0.000  2.725e-018     -17.565
Hfo_wHAsO4-      1.658e-018       0.000  1.658e-018     -17.780
Hfo_wH2AsO4      2.796e-019       0.000  2.796e-019     -18.553

Mno           
-1.624e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.385e-029       0.000  4.385e-029     -28.358
Mno_O3Ca         2.721e-030       0.000  2.721e-030     -29.565



Mno_O3HMn+       1.610e-030       0.000  1.610e-030     -29.793
Mno_O3-2         1.572e-030       0.000  1.572e-030     -29.803
Mno_O3H-         1.447e-031       0.000  1.447e-031     -30.839
Mno_O3HCa+       8.714e-032       0.000  8.715e-032     -31.060
Mno_O3Na-        3.227e-032       0.000  3.228e-032     -31.491
Mno_O3Mg         2.218e-032       0.000  2.218e-032     -31.654
Mno_O3Ba         7.794e-033       0.000  7.795e-033     -32.108
Mno_O3HMg+       4.812e-034       0.000  4.812e-034     -33.318
Mno_O3HBa+       4.465e-034       0.000  4.465e-034     -33.350
Mno_O3HNa        2.771e-034       0.000  2.771e-034     -33.557
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.849e-040       0.000  1.849e-040     -39.733
Mno_O3H3Cl       4.474e-043       0.000  4.475e-043     -42.349

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.214e-007
Ba               5.443e-007  5.442e-007
C                2.303e-002  2.303e-002
Ca               4.005e-003  4.005e-003
Cl               9.873e-005  9.873e-005
Fe               2.353e-004  2.353e-004
K                1.893e-005  1.893e-005
Mg               8.472e-005  8.471e-005
Mn               7.304e-005  7.304e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.573      Charge balance
                                       pe  =  -3.560      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.271e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.319e-003
                       Total CO2 (mol/kg)  =  1.388e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.847e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.20
                               Iterations  =  36
                                  Total H  = 1.110511e+002
                                  Total O  = 5.553949e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.952e-007  2.673e-007    -6.530    -6.573    -0.043
   OH-                   4.197e-008  3.744e-008    -7.377    -7.427    -0.050
   H2O                   5.551e+001  9.995e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.202e-007  2.856e-007    -6.495    -6.544    -0.050
   H3AsO3                1.175e-009  1.178e-009    -8.930    -8.929     0.001
   H2AsO3-               3.498e-012  3.120e-012   -11.456   -11.506    -0.050
   As3S4(HS)2-           2.962e-015  2.642e-015   -14.528   -14.578    -0.050
   H4AsO3+               1.749e-016  1.560e-016   -15.757   -15.807    -0.050
   HAsO3-2               3.680e-020  2.329e-020   -19.434   -19.633    -0.199
   AsO3-3                4.865e-029  1.739e-029   -28.313   -28.760    -0.447
As(5)           1.602e-018
   H2AsO4-               1.173e-018  1.047e-018   -17.931   -17.980    -0.050
   HAsO4-2               4.280e-019  2.709e-019   -18.369   -18.567    -0.199
   H3AsO4                5.566e-023  5.582e-023   -22.254   -22.253     0.001
   AsO4-3                6.349e-024  2.269e-024   -23.197   -23.644    -0.447



Ba              5.443e-007
   Ba+2                  5.164e-007  3.269e-007    -6.287    -6.486    -0.199
   BaHCO3+               2.765e-008  2.466e-008    -7.558    -7.608    -0.050
   BaCO3                 2.325e-010  2.332e-010    -9.634    -9.632     0.001
   BaSO4                 4.425e-012  4.438e-012   -11.354   -11.353     0.001
   BaOH+                 4.643e-014  4.142e-014   -13.333   -13.383    -0.050
C(-4)           9.145e-003
   CH4                   9.145e-003  9.172e-003    -2.039    -2.038     0.001
C(4)            1.388e-002
   HCO3-                 8.788e-003  7.872e-003    -2.056    -2.104    -0.048
   CO2                   4.719e-003  4.733e-003    -2.326    -2.325     0.001
   CaHCO3+               2.700e-004  2.408e-004    -3.569    -3.618    -0.050
   FeHCO3+               6.415e-005  5.722e-005    -4.193    -4.242    -0.050
   MnHCO3+               2.320e-005  2.069e-005    -4.635    -4.684    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.311e-006  4.737e-006    -5.275    -5.324    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.401e-006  2.408e-006    -5.620    -5.618     0.001
   CO3-2                 2.146e-006  1.381e-006    -5.668    -5.860    -0.191
   NaHCO3                8.546e-007  8.571e-007    -6.068    -6.067     0.001
   MgCO3                 6.758e-008  6.778e-008    -7.170    -7.169     0.001
   BaHCO3+               2.765e-008  2.466e-008    -7.558    -7.608    -0.050
   NaCO3-                5.582e-009  4.979e-009    -8.253    -8.303    -0.050
   BaCO3                 2.325e-010  2.332e-010    -9.634    -9.632     0.001
Ca              4.005e-003
   Ca+2                  3.729e-003  2.399e-003    -2.428    -2.620    -0.192
   CaHCO3+               2.700e-004  2.408e-004    -3.569    -3.618    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.293e-008  1.297e-008    -7.888    -7.887     0.001
   CaOH+                 1.669e-009  1.489e-009    -8.778    -8.827    -0.050
   CaHSO4+               2.276e-014  2.030e-014   -13.643   -13.692    -0.050
Cl              9.873e-005
   Cl-                   9.871e-005  8.785e-005    -4.006    -4.056    -0.051
   MnCl+                 1.183e-008  1.056e-008    -7.927    -7.976    -0.050
   FeCl+                 9.882e-009  8.815e-009    -8.005    -8.055    -0.050
   MnCl2                 4.036e-013  4.048e-013   -12.394   -12.393     0.001
   MnCl3-                1.098e-017  9.795e-018   -16.959   -17.009    -0.050
   FeCl+2                8.011e-024  5.071e-024   -23.096   -23.295    -0.199
   FeCl2+                2.231e-027  1.990e-027   -26.652   -26.701    -0.050
   FeCl3                 1.743e-032  1.748e-032   -31.759   -31.757     0.001
Fe(2)           2.353e-004
   Fe+2                  1.148e-004  7.269e-005    -3.940    -4.139    -0.199
   FeHCO3+               6.415e-005  5.722e-005    -4.193    -4.242    -0.050
   Fe(HS)2               5.363e-005  5.379e-005    -4.271    -4.269     0.001
   FeCO3                 2.401e-006  2.408e-006    -5.620    -5.618     0.001
   Fe(HS)3-              1.892e-007  1.688e-007    -6.723    -6.773    -0.050
   FeOH+                 9.637e-008  8.595e-008    -7.016    -7.066    -0.050
   FeCl+                 9.882e-009  8.815e-009    -8.005    -8.055    -0.050
   FeSO4                 3.492e-010  3.502e-010    -9.457    -9.456     0.001
   Fe(OH)2               2.728e-012  2.736e-012   -11.564   -11.563     0.001
   FeHSO4+               6.898e-016  6.153e-016   -15.161   -15.211    -0.050
   Fe(OH)3-              4.261e-016  3.801e-016   -15.370   -15.420    -0.050
Fe(3)           9.169e-014
   Fe(OH)2+              6.407e-014  5.715e-014   -13.193   -13.243    -0.050
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.053e-016  9.389e-017   -15.978   -16.027    -0.050
   FeOH+2                7.291e-017  4.615e-017   -16.137   -16.336    -0.199
   Fe+3                  5.348e-021  1.911e-021   -20.272   -20.719    -0.447
   FeCl+2                8.011e-024  5.071e-024   -23.096   -23.295    -0.199
   FeSO4+                6.366e-025  5.678e-025   -24.196   -24.246    -0.050
   FeCl2+                2.231e-027  1.990e-027   -26.652   -26.701    -0.050
   FeHSO4+2              6.421e-031  4.064e-031   -30.192   -30.391    -0.199
   Fe(SO4)2-             3.773e-031  3.366e-031   -30.423   -30.473    -0.050
   Fe2(OH)2+4            3.571e-031  5.733e-032   -30.447   -31.242    -0.794
   FeCl3                 1.743e-032  1.748e-032   -31.759   -31.757     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -40.923   -42.165    -1.241
H(0)            1.330e-009



   H2                    6.651e-010  6.671e-010    -9.177    -9.176     0.001
K               1.893e-005
   K+                    1.893e-005  1.684e-005    -4.723    -4.774    -0.051
   KSO4-                 3.595e-012  3.207e-012   -11.444   -11.494    -0.050
Mg              8.472e-005
   Mg+2                  7.934e-005  5.143e-005    -4.101    -4.289    -0.188
   MgHCO3+               5.311e-006  4.737e-006    -5.275    -5.324    -0.050
   MgCO3                 6.758e-008  6.778e-008    -7.170    -7.169     0.001
   MgOH+                 7.829e-010  6.983e-010    -9.106    -9.156    -0.050
   MgSO4                 3.257e-010  3.266e-010    -9.487    -9.486     0.001
Mn(2)           7.304e-005
   Mn+2                  4.660e-005  2.950e-005    -4.332    -4.530    -0.199
   MnHCO3+               2.320e-005  2.069e-005    -4.635    -4.684    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.183e-008  1.056e-008    -7.927    -7.976    -0.050
   MnOH+                 3.179e-009  2.835e-009    -8.498    -8.547    -0.050
   MnSO4                 1.417e-010  1.421e-010    -9.849    -9.847     0.001
   MnCl2                 4.036e-013  4.048e-013   -12.394   -12.393     0.001
   MnCl3-                1.098e-017  9.795e-018   -16.959   -17.009    -0.050
   Mn(OH)3-              2.741e-020  2.445e-020   -19.562   -19.612    -0.050
Mn(3)           7.023e-034
   Mn+3                  7.023e-034  2.510e-034   -33.153   -33.600    -0.447
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.429   -84.627    -0.199
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.522   -97.571    -0.050
Na              2.176e-004
   Na+                   2.168e-004  1.936e-004    -3.664    -3.713    -0.049
   NaHCO3                8.546e-007  8.571e-007    -6.068    -6.067     0.001
   NaCO3-                5.582e-009  4.979e-009    -8.253    -8.303    -0.050
   NaSO4-                2.947e-011  2.629e-011   -10.531   -10.580    -0.050
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.030   -74.029     0.001
S(-2)           2.083e-004
   H2S                   6.714e-005  6.734e-005    -4.173    -4.172     0.001
   Fe(HS)2               5.363e-005  5.379e-005    -4.271    -4.269     0.001
   HS-                   3.230e-005  2.881e-005    -4.491    -4.540    -0.050
   AsS(OH)(HS)-          3.202e-007  2.856e-007    -6.495    -6.544    -0.050
   Fe(HS)3-              1.892e-007  1.688e-007    -6.723    -6.773    -0.050
   S5-2                  3.950e-008  2.739e-008    -7.403    -7.562    -0.159
   S4-2                  2.351e-008  1.598e-008    -7.629    -7.796    -0.168
   S6-2                  2.009e-008  1.418e-008    -7.697    -7.848    -0.151
   S-2                   2.057e-011  1.302e-011   -10.687   -10.885    -0.199
   S3-2                  8.468e-012  5.631e-012   -11.072   -11.249    -0.177
   S2-2                  4.895e-013  3.196e-013   -12.310   -12.495    -0.185
   As3S4(HS)2-           2.962e-015  2.642e-015   -14.528   -14.578    -0.050
S(6)            5.616e-008
   SO4-2                 4.238e-008  2.709e-008    -7.373    -7.567    -0.194
   CaSO4                 1.293e-008  1.297e-008    -7.888    -7.887     0.001
   FeSO4                 3.492e-010  3.502e-010    -9.457    -9.456     0.001
   MgSO4                 3.257e-010  3.266e-010    -9.487    -9.486     0.001
   MnSO4                 1.417e-010  1.421e-010    -9.849    -9.847     0.001
   NaSO4-                2.947e-011  2.629e-011   -10.531   -10.580    -0.050
   BaSO4                 4.425e-012  4.438e-012   -11.354   -11.353     0.001
   KSO4-                 3.595e-012  3.207e-012   -11.444   -11.494    -0.050
   HSO4-                 7.893e-013  7.041e-013   -12.103   -12.152    -0.050
   CaHSO4+               2.276e-014  2.030e-014   -13.643   -13.692    -0.050
   FeHSO4+               6.898e-016  6.153e-016   -15.161   -15.211    -0.050
   FeSO4+                6.366e-025  5.678e-025   -24.196   -24.246    -0.050
   FeHSO4+2              6.421e-031  4.064e-031   -30.192   -30.391    -0.199
   Fe(SO4)2-             3.773e-031  3.366e-031   -30.423   -30.473    -0.050

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.19   -4.36  CaSO4



Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.48  -17.86   -1.38  As2O3
Artinite        -10.89   -1.29    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.73  -44.51    8.23  As2O5
As2S3(am)        -6.30  -51.20  -44.90  As2S3
As_native        -5.43  -17.97  -12.53  As
Ba3(AsO4)2      -16.64  -66.75  -50.11  Ba3(AsO4)2
Barite           -4.08  -14.05   -9.97  BaSO4
Birnessite      -28.96   14.64   43.60  MnO2
Bixbyite        -27.15  -27.76   -0.61  Mn2O3
Brucite          -7.98    8.86   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.24  -55.15  -18.91  Ca3(AsO4)2:4H2O
Calcite          -0.00   -8.48   -8.48  CaCO3
CH4(g)            0.82   -2.04   -2.86  CH4
Claudetite      -16.52  -17.86   -1.34  As2O3
CO2(g)           -0.86   -2.32   -1.47  CO2
Dolomite         -1.54  -18.63  -17.09  CaMg(CO3)2
Dolomite(d)      -2.09  -18.63  -16.54  CaMg(CO3)2
Epsomite         -9.72  -11.86   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.15   -4.19   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.59  -37.45  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -6.03   -9.18   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.17   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.16   31.87   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.96  -38.93  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.98  -31.74   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.12  -42.95   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.04  -44.43   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.12  -10.15   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.71   11.63   25.34  MnOOH
Melanterite      -9.50  -11.71   -2.21  FeSO4:7H2O
Mirabilite      -13.88  -15.00   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.19  -89.90   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.17  -60.88  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.35  -12.64    2.71  MnCl2:4H2O
MnS(Green)       -6.30   -2.50    3.80  MnS
MnSO4           -14.77  -12.10    2.67  MnSO4
Nahcolite        -5.27   -5.82   -0.55  NaHCO3
Natron          -11.98  -13.29   -1.31  Na2CO3:10H2O
Nesquehonite     -4.53  -10.15   -5.62  MgCO3:3H2O
Nsutite         -27.92   14.64   42.56  MnO2
O2(g)           -71.14  -74.03   -2.89  O2
Orpiment         -4.90  -51.20  -46.30  As2S3
Portlandite     -12.27   10.53   22.80  Ca(OH)2
Pyrite           11.29   -7.19  -18.48  FeS2
Pyrochroite      -6.58    8.62   15.20  Mn(OH)2
Pyrolusite      -26.74   14.64   41.38  MnO2
Realgar          -3.11  -23.05  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)  -0.00  -10.39  -10.39  MnCO3
Scorodite       -24.11  -44.36  -20.25  FeAsO4:2H2O
Siderite          0.89  -10.00  -10.89  FeCO3
Siderite(d)(3)    0.45  -10.00  -10.45  FeCO3
Sulfur           -2.98  -18.01  -15.03  S



Thenardite      -14.81  -14.99   -0.18  Na2SO4
Thermonatrite   -13.41  -13.29    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.78  -12.35   -8.56  BaCO3

Reaction step 96.

WARNING: Maximum iterations exceeded, 500

WARNING: Numerical method failed with this set of convergence parameters.

WARNING: Trying smaller step size, pe step size 10, 5 ... 

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.920e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.97   14.64   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.612e-002 -3.876e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.035e-002 -2.479e-004
Manganite          -13.72   11.62   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.928e-004  3.928e-004
Siderite(d)(3)       0.46   -9.99  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.79  -12.35   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.843e-004  Surface charge, eq

Hfo_s         
 5.176e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.807e-006       0.735  3.807e-006      -5.419
Hfo_sOMn+        7.401e-007       0.143  7.402e-007      -6.131
Hfo_sOFe+        5.214e-007       0.101  5.214e-007      -6.283
Hfo_sOH2+        8.910e-008       0.017  8.911e-008      -7.050
Hfo_sOH          1.694e-008       0.003  1.694e-008      -7.771
Hfo_sOHBa+2      1.594e-009       0.000  1.595e-009      -8.797
Hfo_sO-          7.374e-011       0.000  7.375e-011     -10.132

Hfo           
 1.843e-004  Surface charge, eq

Hfo_w         
 2.070e-004  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.648e-004       0.796  1.649e-004      -3.783
Hfo_wOH          3.133e-005       0.151  3.133e-005      -4.504
Hfo_wOFe+        9.002e-006       0.043  9.003e-006      -5.046
Hfo_wOMn+        1.088e-006       0.005  1.088e-006      -5.963
Hfo_wOCa+        3.950e-007       0.002  3.951e-007      -6.403
Hfo_wOMg+        1.498e-007       0.001  1.498e-007      -6.824
Hfo_wO-          1.364e-007       0.001  1.364e-007      -6.865
Hfo_wOFeOH       8.975e-008       0.000  8.976e-008      -7.047
Hfo_wH2AsO3      9.558e-009       0.000  9.558e-009      -8.020
Hfo_wSO4-        1.362e-011       0.000  1.362e-011     -10.866
Hfo_wOHSO4-2     5.162e-012       0.000  5.162e-012     -11.287
Hfo_wOBa+        2.392e-012       0.000  2.392e-012     -11.621
Hfo_wOHAsO4-3    2.648e-018       0.000  2.648e-018     -17.577
Hfo_wHAsO4-      1.642e-018       0.000  1.642e-018     -17.785
Hfo_wH2AsO4      2.795e-019       0.000  2.795e-019     -18.554

Mno           
-3.998e-027  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.099e-025       0.000  1.099e-025     -24.959
Mno_O3Ca         6.819e-027       0.000  6.819e-027     -26.166
Mno_O3HMn+       4.073e-027       0.000  4.073e-027     -26.390
Mno_O3-2         3.924e-027       0.000  3.925e-027     -26.406
Mno_O3H-         3.646e-028       0.000  3.646e-028     -27.438
Mno_O3HCa+       2.205e-028       0.000  2.205e-028     -27.657
Mno_O3Na-        8.053e-029       0.000  8.053e-029     -28.094
Mno_O3Mg         5.530e-029       0.000  5.530e-029     -28.257
Mno_O3Ba         1.943e-029       0.000  1.943e-029     -28.712
Mno_O3HMg+       1.211e-030       0.000  1.211e-030     -29.917
Mno_O3HBa+       1.124e-030       0.000  1.124e-030     -29.949
Mno_O3HNa        6.980e-031       0.000  6.980e-031     -30.156
Mno_O3H2         2.543e-032       0.000  2.544e-032     -31.595
Mno_O3H3+        4.748e-037       0.000  4.748e-037     -36.323
Mno_O3H3Cl       1.148e-039       0.000  1.149e-039     -38.940

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.214e-007
Ba               5.443e-007  5.442e-007
C                2.325e-002  2.325e-002
Ca               4.027e-003  4.027e-003
Cl               9.873e-005  9.873e-005
Fe               2.393e-004  2.392e-004
K                1.893e-005  1.893e-005
Mg               8.472e-005  8.471e-005
Mn               7.351e-005  7.351e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.569      Charge balance
                                       pe  =  -3.556      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.278e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.372e-003
                       Total CO2 (mol/kg)  =  1.401e-002



                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.849e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.19
                               Iterations  =  44
                                  Total H  = 1.110515e+002
                                  Total O  = 5.553977e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    2.980e-007  2.698e-007    -6.526    -6.569    -0.043
   OH-                   4.159e-008  3.708e-008    -7.381    -7.431    -0.050
   H2O                   5.551e+001  9.995e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.202e-007  2.855e-007    -6.495    -6.544    -0.050
   H3AsO3                1.183e-009  1.186e-009    -8.927    -8.926     0.001
   H2AsO3-               3.490e-012  3.112e-012   -11.457   -11.507    -0.050
   As3S4(HS)2-           3.017e-015  2.690e-015   -14.520   -14.570    -0.050
   H4AsO3+               1.778e-016  1.586e-016   -15.750   -15.800    -0.050
   HAsO3-2               3.640e-020  2.301e-020   -19.439   -19.638    -0.199
   AsO3-3                4.773e-029  1.702e-029   -28.321   -28.769    -0.448
As(5)           1.596e-018
   H2AsO4-               1.172e-018  1.045e-018   -17.931   -17.981    -0.050
   HAsO4-2               4.238e-019  2.679e-019   -18.373   -18.572    -0.199
   H3AsO4                5.610e-023  5.626e-023   -22.251   -22.250     0.001
   AsO4-3                6.235e-024  2.223e-024   -23.205   -23.653    -0.448
Ba              5.443e-007
   Ba+2                  5.163e-007  3.264e-007    -6.287    -6.486    -0.199
   BaHCO3+               2.777e-008  2.476e-008    -7.556    -7.606    -0.050
   BaCO3                 2.313e-010  2.320e-010    -9.636    -9.635     0.001
   BaSO4                 4.359e-012  4.372e-012   -11.361   -11.359     0.001
   BaOH+                 4.595e-014  4.098e-014   -13.338   -13.387    -0.050
C(-4)           9.245e-003
   CH4                   9.245e-003  9.272e-003    -2.034    -2.033     0.001
C(4)            1.401e-002
   HCO3-                 8.837e-003  7.913e-003    -2.054    -2.102    -0.048
   CO2                   4.789e-003  4.803e-003    -2.320    -2.318     0.001
   CaHCO3+               2.726e-004  2.431e-004    -3.564    -3.614    -0.050
   FeHCO3+               6.570e-005  5.859e-005    -4.182    -4.232    -0.050
   MnHCO3+               2.343e-005  2.089e-005    -4.630    -4.680    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.334e-006  4.756e-006    -5.273    -5.323    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.436e-006  2.443e-006    -5.613    -5.612     0.001
   CO3-2                 2.139e-006  1.375e-006    -5.670    -5.862    -0.192
   NaHCO3                8.588e-007  8.614e-007    -6.066    -6.065     0.001
   MgCO3                 6.722e-008  6.742e-008    -7.173    -7.171     0.001
   BaHCO3+               2.777e-008  2.476e-008    -7.556    -7.606    -0.050
   NaCO3-                5.559e-009  4.957e-009    -8.255    -8.305    -0.050
   BaCO3                 2.313e-010  2.320e-010    -9.636    -9.635     0.001
Ca              4.027e-003
   Ca+2                  3.749e-003  2.409e-003    -2.426    -2.618    -0.192
   CaHCO3+               2.726e-004  2.431e-004    -3.564    -3.614    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.280e-008  1.284e-008    -7.893    -7.891     0.001
   CaOH+                 1.660e-009  1.481e-009    -8.780    -8.830    -0.050
   CaHSO4+               2.276e-014  2.030e-014   -13.643   -13.693    -0.050
Cl              9.873e-005
   Cl-                   9.871e-005  8.782e-005    -4.006    -4.056    -0.051
   MnCl+                 1.188e-008  1.060e-008    -7.925    -7.975    -0.050
   FeCl+                 1.007e-008  8.976e-009    -7.997    -8.047    -0.050
   MnCl2                 4.051e-013  4.063e-013   -12.392   -12.391     0.001
   MnCl3-                1.102e-017  9.827e-018   -16.958   -17.008    -0.050
   FeCl+2                8.248e-024  5.215e-024   -23.084   -23.283    -0.199
   FeCl2+                2.294e-027  2.046e-027   -26.639   -26.689    -0.050



   FeCl3                 1.792e-032  1.797e-032   -31.747   -31.745     0.001
Fe(2)           2.393e-004
   Fe+2                  1.171e-004  7.404e-005    -3.931    -4.131    -0.199
   FeHCO3+               6.570e-005  5.859e-005    -4.182    -4.232    -0.050
   Fe(HS)2               5.373e-005  5.389e-005    -4.270    -4.269     0.001
   FeCO3                 2.436e-006  2.443e-006    -5.613    -5.612     0.001
   Fe(HS)3-              1.880e-007  1.677e-007    -6.726    -6.776    -0.050
   FeOH+                 9.726e-008  8.673e-008    -7.012    -7.062    -0.050
   FeCl+                 1.007e-008  8.976e-009    -7.997    -8.047    -0.050
   FeSO4                 3.507e-010  3.518e-010    -9.455    -9.454     0.001
   Fe(OH)2               2.726e-012  2.734e-012   -11.564   -11.563     0.001
   FeHSO4+               6.997e-016  6.239e-016   -15.155   -15.205    -0.050
   Fe(OH)3-              4.220e-016  3.763e-016   -15.375   -15.424    -0.050
Fe(3)           9.232e-014
   Fe(OH)2+              6.469e-014  5.769e-014   -13.189   -13.239    -0.050
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.043e-016  9.300e-017   -15.982   -16.031    -0.050
   FeOH+2                7.438e-017  4.703e-017   -16.129   -16.328    -0.199
   Fe+3                  5.515e-021  1.966e-021   -20.258   -20.706    -0.448
   FeCl+2                8.248e-024  5.215e-024   -23.084   -23.283    -0.199
   FeSO4+                6.460e-025  5.761e-025   -24.190   -24.240    -0.050
   FeCl2+                2.294e-027  2.046e-027   -26.639   -26.689    -0.050
   FeHSO4+2              6.583e-031  4.162e-031   -30.182   -30.381    -0.199
   Fe(SO4)2-             3.776e-031  3.368e-031   -30.423   -30.473    -0.050
   Fe2(OH)2+4            3.724e-031  5.953e-032   -30.429   -31.225    -0.796
   FeCl3                 1.792e-032  1.797e-032   -31.747   -31.745     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -40.900   -42.144    -1.244
H(0)            1.329e-009
   H2                    6.645e-010  6.664e-010    -9.178    -9.176     0.001
K               1.893e-005
   K+                    1.893e-005  1.684e-005    -4.723    -4.774    -0.051
   KSO4-                 3.545e-012  3.161e-012   -11.450   -11.500    -0.050
Mg              8.472e-005
   Mg+2                  7.932e-005  5.137e-005    -4.101    -4.289    -0.189
   MgHCO3+               5.334e-006  4.756e-006    -5.273    -5.323    -0.050
   MgCO3                 6.722e-008  6.742e-008    -7.173    -7.171     0.001
   MgOH+                 7.748e-010  6.909e-010    -9.111    -9.161    -0.050
   MgSO4                 3.208e-010  3.217e-010    -9.494    -9.492     0.001
Mn(2)           7.351e-005
   Mn+2                  4.684e-005  2.962e-005    -4.329    -4.528    -0.199
   MnHCO3+               2.343e-005  2.089e-005    -4.630    -4.680    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.188e-008  1.060e-008    -7.925    -7.975    -0.050
   MnOH+                 3.163e-009  2.820e-009    -8.500    -8.550    -0.050
   MnSO4                 1.403e-010  1.407e-010    -9.853    -9.852     0.001
   MnCl2                 4.051e-013  4.063e-013   -12.392   -12.391     0.001
   MnCl3-                1.102e-017  9.827e-018   -16.958   -17.008    -0.050
   Mn(OH)3-              2.676e-020  2.386e-020   -19.573   -19.622    -0.050
Mn(3)           7.140e-034
   Mn+3                  7.140e-034  2.546e-034   -33.146   -33.594    -0.448
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.442   -84.641    -0.199
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.531   -97.581    -0.050
Na              2.176e-004
   Na+                   2.168e-004  1.936e-004    -3.664    -3.713    -0.049
   NaHCO3                8.588e-007  8.614e-007    -6.066    -6.065     0.001
   NaCO3-                5.559e-009  4.957e-009    -8.255    -8.305    -0.050
   NaSO4-                2.907e-011  2.592e-011   -10.537   -10.586    -0.050
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.029   -74.028     0.001
S(-2)           2.083e-004
   H2S                   6.722e-005  6.742e-005    -4.173    -4.171     0.001
   Fe(HS)2               5.373e-005  5.389e-005    -4.270    -4.269     0.001
   HS-                   3.205e-005  2.858e-005    -4.494    -4.544    -0.050
   AsS(OH)(HS)-          3.202e-007  2.855e-007    -6.495    -6.544    -0.050
   Fe(HS)3-              1.880e-007  1.677e-007    -6.726    -6.776    -0.050



   S5-2                  3.884e-008  2.691e-008    -7.411    -7.570    -0.159
   S4-2                  2.311e-008  1.570e-008    -7.636    -7.804    -0.168
   S6-2                  1.975e-008  1.393e-008    -7.705    -7.856    -0.152
   S-2                   2.023e-011  1.279e-011   -10.694   -10.893    -0.199
   S3-2                  8.327e-012  5.533e-012   -11.080   -11.257    -0.178
   S2-2                  4.813e-013  3.140e-013   -12.318   -12.503    -0.186
   As3S4(HS)2-           3.017e-015  2.690e-015   -14.520   -14.570    -0.050
S(6)            5.549e-008
   SO4-2                 4.184e-008  2.672e-008    -7.378    -7.573    -0.195
   CaSO4                 1.280e-008  1.284e-008    -7.893    -7.891     0.001
   FeSO4                 3.507e-010  3.518e-010    -9.455    -9.454     0.001
   MgSO4                 3.208e-010  3.217e-010    -9.494    -9.492     0.001
   MnSO4                 1.403e-010  1.407e-010    -9.853    -9.852     0.001
   NaSO4-                2.907e-011  2.592e-011   -10.537   -10.586    -0.050
   BaSO4                 4.359e-012  4.372e-012   -11.361   -11.359     0.001
   KSO4-                 3.545e-012  3.161e-012   -11.450   -11.500    -0.050
   HSO4-                 7.861e-013  7.009e-013   -12.105   -12.154    -0.050
   CaHSO4+               2.276e-014  2.030e-014   -13.643   -13.693    -0.050
   FeHSO4+               6.997e-016  6.239e-016   -15.155   -15.205    -0.050
   FeSO4+                6.460e-025  5.761e-025   -24.190   -24.240    -0.050
   FeHSO4+2              6.583e-031  4.162e-031   -30.182   -30.381    -0.199
   Fe(SO4)2-             3.776e-031  3.368e-031   -30.423   -30.473    -0.050

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.19   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.47  -17.85   -1.38  As2O3
Artinite        -10.90   -1.30    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.73  -44.50    8.23  As2O5
As2S3(am)        -6.29  -51.19  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -16.65  -66.76  -50.11  Ba3(AsO4)2
Barite           -4.09  -14.06   -9.97  BaSO4
Birnessite      -28.97   14.64   43.60  MnO2
Bixbyite        -27.16  -27.78   -0.61  Mn2O3
Brucite          -7.99    8.85   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.26  -55.16  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.83   -2.03   -2.86  CH4
Claudetite      -16.51  -17.85   -1.34  As2O3
CO2(g)           -0.85   -2.32   -1.47  CO2
Dolomite         -1.54  -18.63  -17.09  CaMg(CO3)2
Dolomite(d)      -2.09  -18.63  -16.54  CaMg(CO3)2
Epsomite         -9.72  -11.86   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.15   -4.19   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.59  -37.44  -45.03  Fe3S4
Gypsum           -5.61  -10.19   -4.58  CaSO4:2H2O
H2(g)            -6.03   -9.18   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.17   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.18   31.85   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.96  -38.93  -29.97  CaMg3(CO3)4
Hydromagnesite  -22.99  -31.76   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.12  -42.95   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.03  -44.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS



Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.12  -10.15   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.72   11.62   25.34  MnOOH
Melanterite      -9.50  -11.71   -2.21  FeSO4:7H2O
Mirabilite      -13.89  -15.00   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.20  -89.91   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.19  -60.89  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.35  -12.64    2.71  MnCl2:4H2O
MnS(Green)       -6.30   -2.50    3.80  MnS
MnSO4           -14.77  -12.10    2.67  MnSO4
Nahcolite        -5.27   -5.81   -0.55  NaHCO3
Natron          -11.98  -13.29   -1.31  Na2CO3:10H2O
Nesquehonite     -4.53  -10.15   -5.62  MgCO3:3H2O
Nsutite         -27.93   14.64   42.56  MnO2
O2(g)           -71.14  -74.03   -2.89  O2
Orpiment         -4.89  -51.19  -46.30  As2S3
Portlandite     -12.28   10.52   22.80  Ca(OH)2
Pyrite           11.29   -7.19  -18.48  FeS2
Pyrochroite      -6.59    8.61   15.20  Mn(OH)2
Pyrolusite      -26.74   14.64   41.38  MnO2
Realgar          -3.11  -23.05  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.11  -44.36  -20.25  FeAsO4:2H2O
Siderite          0.90   -9.99  -10.89  FeCO3
Siderite(d)(3)    0.46   -9.99  -10.45  FeCO3
Sulfur           -2.98  -18.00  -15.03  S
Thenardite      -14.82  -15.00   -0.18  Na2SO4
Thermonatrite   -13.41  -13.29    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.79  -12.35   -8.56  BaCO3

Reaction step 97.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.940e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.97   14.63   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.610e-002 -3.898e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.035e-002 -2.519e-004
Manganite          -13.72   11.62   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.924e-004  3.924e-004
Siderite(d)(3)       0.46   -9.99  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.79  -12.35   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 1.845e-004  Surface charge, eq

Hfo_s         
 5.174e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.808e-006       0.736  3.809e-006      -5.419
Hfo_sOMn+        7.335e-007       0.142  7.336e-007      -6.135
Hfo_sOFe+        5.241e-007       0.101  5.241e-007      -6.281
Hfo_sOH2+        8.960e-008       0.017  8.961e-008      -7.048
Hfo_sOH          1.687e-008       0.003  1.687e-008      -7.773
Hfo_sOHBa+2      1.587e-009       0.000  1.587e-009      -8.800
Hfo_sO-          7.279e-011       0.000  7.279e-011     -10.138

Hfo           
 1.845e-004  Surface charge, eq

Hfo_w         
 2.070e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.650e-004       0.797  1.650e-004      -3.782
Hfo_wOH          3.108e-005       0.150  3.108e-005      -4.508
Hfo_wOFe+        9.008e-006       0.044  9.009e-006      -5.045
Hfo_wOMn+        1.073e-006       0.005  1.073e-006      -5.969
Hfo_wOCa+        3.898e-007       0.002  3.898e-007      -6.409
Hfo_wOMg+        1.471e-007       0.001  1.471e-007      -6.832
Hfo_wO-          1.341e-007       0.001  1.341e-007      -6.873
Hfo_wOFeOH       8.898e-008       0.000  8.899e-008      -7.051
Hfo_wH2AsO3      9.545e-009       0.000  9.545e-009      -8.020
Hfo_wSO4-        1.345e-011       0.000  1.345e-011     -10.871
Hfo_wOHSO4-2     5.050e-012       0.000  5.050e-012     -11.297
Hfo_wOBa+        2.347e-012       0.000  2.347e-012     -11.629
Hfo_wOHAsO4-3    2.574e-018       0.000  2.574e-018     -17.589
Hfo_wHAsO4-      1.626e-018       0.000  1.626e-018     -17.789
Hfo_wH2AsO4      2.794e-019       0.000  2.794e-019     -18.554

Mno           
-1.522e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.258e-029       0.000  4.259e-029     -28.371
Mno_O3Ca         2.642e-030       0.000  2.642e-030     -29.578
Mno_O3HMn+       1.593e-030       0.000  1.593e-030     -29.798
Mno_O3-2         1.514e-030       0.000  1.515e-030     -29.820
Mno_O3H-         1.420e-031       0.000  1.420e-031     -30.848
Mno_O3HCa+       8.623e-032       0.000  8.624e-032     -31.064
Mno_O3Na-        3.107e-032       0.000  3.107e-032     -31.508
Mno_O3Mg         2.131e-032       0.000  2.132e-032     -31.671
Mno_O3Ba         7.488e-033       0.000  7.488e-033     -32.126
Mno_O3HMg+       4.711e-034       0.000  4.711e-034     -33.327
Mno_O3HBa+       4.371e-034       0.000  4.371e-034     -33.359
Mno_O3HNa        2.718e-034       0.000  2.718e-034     -33.566
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.884e-040       0.000  1.884e-040     -39.725
Mno_O3H3Cl       4.556e-043       0.000  4.557e-043     -42.341

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.214e-007  3.214e-007
Ba               5.443e-007  5.443e-007
C                2.347e-002  2.347e-002
Ca               4.049e-003  4.048e-003
Cl               9.873e-005  9.873e-005
Fe               2.432e-004  2.432e-004
K                1.893e-005  1.893e-005
Mg               8.472e-005  8.472e-005
Mn               7.398e-005  7.398e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.565      Charge balance
                                       pe  =  -3.552      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.284e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.425e-003
                       Total CO2 (mol/kg)  =  1.413e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.851e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.18
                               Iterations  =  32
                                  Total H  = 1.110519e+002
                                  Total O  = 5.554004e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    3.009e-007  2.724e-007    -6.522    -6.565    -0.043
   OH-                   4.121e-008  3.674e-008    -7.385    -7.435    -0.050
   H2O                   5.551e+001  9.995e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.202e-007  2.855e-007    -6.495    -6.544    -0.050
   H3AsO3                1.191e-009  1.194e-009    -8.924    -8.923     0.001
   H2AsO3-               3.482e-012  3.104e-012   -11.458   -11.508    -0.050
   As3S4(HS)2-           3.072e-015  2.739e-015   -14.513   -14.562    -0.050
   H4AsO3+               1.808e-016  1.612e-016   -15.743   -15.793    -0.050
   HAsO3-2               3.601e-020  2.274e-020   -19.444   -19.643    -0.200
   AsO3-3                4.685e-029  1.666e-029   -28.329   -28.778    -0.449
As(5)           1.590e-018
   H2AsO4-               1.170e-018  1.043e-018   -17.932   -17.982    -0.050
   HAsO4-2               4.196e-019  2.650e-019   -18.377   -18.577    -0.200
   H3AsO4                5.653e-023  5.670e-023   -22.248   -22.246     0.001
   AsO4-3                6.125e-024  2.179e-024   -23.213   -23.662    -0.449
Ba              5.443e-007
   Ba+2                  5.162e-007  3.260e-007    -6.287    -6.487    -0.200
   BaHCO3+               2.789e-008  2.486e-008    -7.555    -7.605    -0.050
   BaCO3                 2.300e-010  2.307e-010    -9.638    -9.637     0.001
   BaSO4                 4.294e-012  4.307e-012   -11.367   -11.366     0.001
   BaOH+                 4.548e-014  4.054e-014   -13.342   -13.392    -0.050
C(-4)           9.344e-003
   CH4                   9.344e-003  9.372e-003    -2.029    -2.028     0.001
C(4)            1.413e-002
   HCO3-                 8.885e-003  7.955e-003    -2.051    -2.099    -0.048
   CO2                   4.859e-003  4.873e-003    -2.313    -2.312     0.001
   CaHCO3+               2.752e-004  2.454e-004    -3.560    -3.610    -0.050
   FeHCO3+               6.727e-005  5.997e-005    -4.172    -4.222    -0.050
   MnHCO3+               2.365e-005  2.109e-005    -4.626    -4.676    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.356e-006  4.775e-006    -5.271    -5.321    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001



   FeCO3                 2.470e-006  2.477e-006    -5.607    -5.606     0.001
   CO3-2                 2.132e-006  1.370e-006    -5.671    -5.863    -0.192
   NaHCO3                8.631e-007  8.656e-007    -6.064    -6.063     0.001
   MgCO3                 6.686e-008  6.706e-008    -7.175    -7.174     0.001
   BaHCO3+               2.789e-008  2.486e-008    -7.555    -7.605    -0.050
   NaCO3-                5.536e-009  4.936e-009    -8.257    -8.307    -0.050
   BaCO3                 2.300e-010  2.307e-010    -9.638    -9.637     0.001
Ca              4.049e-003
   Ca+2                  3.768e-003  2.418e-003    -2.424    -2.616    -0.193
   CaHCO3+               2.752e-004  2.454e-004    -3.560    -3.610    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.268e-008  1.272e-008    -7.897    -7.896     0.001
   CaOH+                 1.652e-009  1.473e-009    -8.782    -8.832    -0.050
   CaHSO4+               2.276e-014  2.029e-014   -13.643   -13.693    -0.050
Cl              9.873e-005
   Cl-                   9.871e-005  8.780e-005    -4.006    -4.057    -0.051
   MnCl+                 1.193e-008  1.064e-008    -7.923    -7.973    -0.050
   FeCl+                 1.025e-008  9.138e-009    -7.989    -8.039    -0.050
   MnCl2                 4.065e-013  4.077e-013   -12.391   -12.390     0.001
   MnCl3-                1.106e-017  9.860e-018   -16.956   -17.006    -0.050
   FeCl+2                8.489e-024  5.362e-024   -23.071   -23.271    -0.200
   FeCl2+                2.359e-027  2.103e-027   -26.627   -26.677    -0.050
   FeCl3                 1.841e-032  1.846e-032   -31.735   -31.734     0.001
Fe(2)           2.432e-004
   Fe+2                  1.194e-004  7.540e-005    -3.923    -4.123    -0.200
   FeHCO3+               6.727e-005  5.997e-005    -4.172    -4.222    -0.050
   Fe(HS)2               5.382e-005  5.398e-005    -4.269    -4.268     0.001
   FeCO3                 2.470e-006  2.477e-006    -5.607    -5.606     0.001
   Fe(HS)3-              1.869e-007  1.666e-007    -6.728    -6.778    -0.050
   FeOH+                 9.815e-008  8.750e-008    -7.008    -7.058    -0.050
   FeCl+                 1.025e-008  9.138e-009    -7.989    -8.039    -0.050
   FeSO4                 3.523e-010  3.534e-010    -9.453    -9.452     0.001
   Fe(OH)2               2.725e-012  2.733e-012   -11.565   -11.563     0.001
   FeHSO4+               7.096e-016  6.326e-016   -15.149   -15.199    -0.050
   Fe(OH)3-              4.180e-016  3.727e-016   -15.379   -15.429    -0.050
Fe(3)           9.294e-014
   Fe(OH)2+              6.532e-014  5.823e-014   -13.185   -13.235    -0.050
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.034e-016  9.214e-017   -15.986   -16.036    -0.050
   FeOH+2                7.586e-017  4.792e-017   -16.120   -16.320    -0.200
   Fe+3                  5.685e-021  2.022e-021   -20.245   -20.694    -0.449
   FeCl+2                8.489e-024  5.362e-024   -23.071   -23.271    -0.200
   FeSO4+                6.555e-025  5.844e-025   -24.183   -24.233    -0.050
   FeCl2+                2.359e-027  2.103e-027   -26.627   -26.677    -0.050
   FeHSO4+2              6.747e-031  4.262e-031   -30.171   -30.370    -0.200
   Fe2(OH)2+4            3.882e-031  6.179e-032   -30.411   -31.209    -0.798
   Fe(SO4)2-             3.779e-031  3.369e-031   -30.423   -30.472    -0.050
   FeCl3                 1.841e-032  1.846e-032   -31.735   -31.734     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -40.877   -42.124    -1.247
H(0)            1.328e-009
   H2                    6.638e-010  6.658e-010    -9.178    -9.177     0.001
K               1.893e-005
   K+                    1.893e-005  1.683e-005    -4.723    -4.774    -0.051
   KSO4-                 3.497e-012  3.118e-012   -11.456   -11.506    -0.050
Mg              8.472e-005
   Mg+2                  7.930e-005  5.131e-005    -4.101    -4.290    -0.189
   MgHCO3+               5.356e-006  4.775e-006    -5.271    -5.321    -0.050
   MgCO3                 6.686e-008  6.706e-008    -7.175    -7.174     0.001
   MgOH+                 7.668e-010  6.836e-010    -9.115    -9.165    -0.050
   MgSO4                 3.160e-010  3.170e-010    -9.500    -9.499     0.001
Mn(2)           7.398e-005
   Mn+2                  4.709e-005  2.974e-005    -4.327    -4.527    -0.200
   MnHCO3+               2.365e-005  2.109e-005    -4.626    -4.676    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.193e-008  1.064e-008    -7.923    -7.973    -0.050
   MnOH+                 3.147e-009  2.806e-009    -8.502    -8.552    -0.050
   MnSO4                 1.390e-010  1.394e-010    -9.857    -9.856     0.001



   MnCl2                 4.065e-013  4.077e-013   -12.391   -12.390     0.001
   MnCl3-                1.106e-017  9.860e-018   -16.956   -17.006    -0.050
   Mn(OH)3-              2.614e-020  2.330e-020   -19.583   -19.633    -0.050
Mn(3)           7.258e-034
   Mn+3                  7.258e-034  2.581e-034   -33.139   -33.588    -0.449
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.455   -84.655    -0.200
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.540   -97.590    -0.050
Na              2.176e-004
   Na+                   2.168e-004  1.935e-004    -3.664    -3.713    -0.049
   NaHCO3                8.631e-007  8.656e-007    -6.064    -6.063     0.001
   NaCO3-                5.536e-009  4.936e-009    -8.257    -8.307    -0.050
   NaSO4-                2.867e-011  2.556e-011   -10.543   -10.592    -0.050
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.028   -74.027     0.001
S(-2)           2.083e-004
   H2S                   6.729e-005  6.749e-005    -4.172    -4.171     0.001
   Fe(HS)2               5.382e-005  5.398e-005    -4.269    -4.268     0.001
   HS-                   3.179e-005  2.834e-005    -4.498    -4.548    -0.050
   AsS(OH)(HS)-          3.202e-007  2.855e-007    -6.495    -6.544    -0.050
   Fe(HS)3-              1.869e-007  1.666e-007    -6.728    -6.778    -0.050
   S5-2                  3.819e-008  2.644e-008    -7.418    -7.578    -0.160
   S4-2                  2.273e-008  1.543e-008    -7.643    -7.812    -0.168
   S6-2                  1.941e-008  1.369e-008    -7.712    -7.864    -0.152
   S-2                   1.990e-011  1.257e-011   -10.701   -10.901    -0.200
   S3-2                  8.189e-012  5.436e-012   -11.087   -11.265    -0.178
   S2-2                  4.734e-013  3.085e-013   -12.325   -12.511    -0.186
   As3S4(HS)2-           3.072e-015  2.739e-015   -14.513   -14.562    -0.050
S(6)            5.483e-008
   SO4-2                 4.131e-008  2.636e-008    -7.384    -7.579    -0.195
   CaSO4                 1.268e-008  1.272e-008    -7.897    -7.896     0.001
   FeSO4                 3.523e-010  3.534e-010    -9.453    -9.452     0.001
   MgSO4                 3.160e-010  3.170e-010    -9.500    -9.499     0.001
   MnSO4                 1.390e-010  1.394e-010    -9.857    -9.856     0.001
   NaSO4-                2.867e-011  2.556e-011   -10.543   -10.592    -0.050
   BaSO4                 4.294e-012  4.307e-012   -11.367   -11.366     0.001
   KSO4-                 3.497e-012  3.118e-012   -11.456   -11.506    -0.050
   HSO4-                 7.828e-013  6.979e-013   -12.106   -12.156    -0.050
   CaHSO4+               2.276e-014  2.029e-014   -13.643   -13.693    -0.050
   FeHSO4+               7.096e-016  6.326e-016   -15.149   -15.199    -0.050
   FeSO4+                6.555e-025  5.844e-025   -24.183   -24.233    -0.050
   FeHSO4+2              6.747e-031  4.262e-031   -30.171   -30.370    -0.200
   Fe(SO4)2-             3.779e-031  3.369e-031   -30.423   -30.472    -0.050

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.83  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.47  -17.85   -1.38  As2O3
Artinite        -10.91   -1.31    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.72  -44.49    8.23  As2O5
As2S3(am)        -6.28  -51.18  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -16.67  -66.78  -50.11  Ba3(AsO4)2
Barite           -4.10  -14.07   -9.97  BaSO4
Birnessite      -28.97   14.63   43.60  MnO2
Bixbyite        -27.18  -27.79   -0.61  Mn2O3
Brucite          -8.00    8.84   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.27  -55.17  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.83   -2.03   -2.86  CH4
Claudetite      -16.51  -17.85   -1.34  As2O3
CO2(g)           -0.84   -2.31   -1.47  CO2
Dolomite         -1.54  -18.63  -17.09  CaMg(CO3)2



Dolomite(d)      -2.09  -18.63  -16.54  CaMg(CO3)2
Epsomite         -9.73  -11.87   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.15   -4.19   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.59  -37.44  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -6.03   -9.18   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.17   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.19   31.84   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.97  -38.94  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.01  -31.77   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.12  -42.95   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.03  -44.42   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.12  -10.15   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.72   11.62   25.34  MnOOH
Melanterite      -9.49  -11.70   -2.21  FeSO4:7H2O
Mirabilite      -13.89  -15.01   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.20  -89.91   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.20  -60.91  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.35  -12.64    2.71  MnCl2:4H2O
MnS(Green)       -6.31   -2.51    3.80  MnS
MnSO4           -14.77  -12.11    2.67  MnSO4
Nahcolite        -5.26   -5.81   -0.55  NaHCO3
Natron          -11.98  -13.29   -1.31  Na2CO3:10H2O
Nesquehonite     -4.53  -10.15   -5.62  MgCO3:3H2O
Nsutite         -27.93   14.63   42.56  MnO2
O2(g)           -71.13  -74.03   -2.89  O2
Orpiment         -4.88  -51.18  -46.30  As2S3
Portlandite     -12.29   10.51   22.80  Ca(OH)2
Pyrite           11.29   -7.19  -18.48  FeS2
Pyrochroite      -6.60    8.60   15.20  Mn(OH)2
Pyrolusite      -26.75   14.63   41.38  MnO2
Realgar          -3.10  -23.05  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.11  -44.36  -20.25  FeAsO4:2H2O
Siderite          0.90   -9.99  -10.89  FeCO3
Siderite(d)(3)    0.46   -9.99  -10.45  FeCO3
Sulfur           -2.98  -18.00  -15.03  S
Thenardite      -14.83  -15.01   -0.18  Na2SO4
Thermonatrite   -13.42  -13.29    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.79  -12.35   -8.56  BaCO3

Reaction step 98.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.960e-002 moles of the following reaction have been added:

                 Relative



Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.98   14.62   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.608e-002 -3.920e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.034e-002 -2.559e-004
Manganite          -13.73   11.61   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.919e-004  3.919e-004
Siderite(d)(3)       0.47   -9.98  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.79  -12.35   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.847e-004  Surface charge, eq

Hfo_s         
 5.172e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.810e-006       0.737  3.810e-006      -5.419
Hfo_sOMn+        7.271e-007       0.141  7.271e-007      -6.138
Hfo_sOFe+        5.267e-007       0.102  5.268e-007      -6.278
Hfo_sOH2+        9.010e-008       0.017  9.010e-008      -7.045
Hfo_sOH          1.681e-008       0.003  1.681e-008      -7.774
Hfo_sOHBa+2      1.579e-009       0.000  1.579e-009      -8.802
Hfo_sO-          7.185e-011       0.000  7.186e-011     -10.144

Hfo           
 1.847e-004  Surface charge, eq

Hfo_w         
 2.069e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.652e-004       0.799  1.652e-004      -3.782
Hfo_wOH          3.083e-005       0.149  3.083e-005      -4.511
Hfo_wOFe+        9.015e-006       0.044  9.015e-006      -5.045
Hfo_wOMn+        1.059e-006       0.005  1.059e-006      -5.975
Hfo_wOCa+        3.847e-007       0.002  3.847e-007      -6.415
Hfo_wOMg+        1.444e-007       0.001  1.444e-007      -6.841
Hfo_wO-          1.318e-007       0.001  1.318e-007      -6.880
Hfo_wOFeOH       8.823e-008       0.000  8.823e-008      -7.054
Hfo_wH2AsO3      9.532e-009       0.000  9.533e-009      -8.021
Hfo_wSO4-        1.328e-011       0.000  1.328e-011     -10.877
Hfo_wOHSO4-2     4.942e-012       0.000  4.942e-012     -11.306
Hfo_wOBa+        2.304e-012       0.000  2.304e-012     -11.637
Hfo_wOHAsO4-3    2.503e-018       0.000  2.503e-018     -17.601
Hfo_wHAsO4-      1.610e-018       0.000  1.611e-018     -17.793
Hfo_wH2AsO4      2.793e-019       0.000  2.793e-019     -18.554

Mno           
-4.073e-027  Surface charge, eq

Mno_          
 0.000e+000  moles



                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.160e-025       0.000  1.160e-025     -24.935
Mno_O3Ca         7.200e-027       0.000  7.201e-027     -26.143
Mno_O3HMn+       4.381e-027       0.000  4.381e-027     -26.358
Mno_O3-2         4.110e-027       0.000  4.111e-027     -26.386
Mno_O3H-         3.890e-028       0.000  3.890e-028     -27.410
Mno_O3HCa+       2.372e-028       0.000  2.372e-028     -27.625
Mno_O3Na-        8.429e-029       0.000  8.430e-029     -28.074
Mno_O3Mg         5.778e-029       0.000  5.778e-029     -28.238
Mno_O3Ba         2.030e-029       0.000  2.030e-029     -28.693
Mno_O3HMg+       1.289e-030       0.000  1.289e-030     -29.890
Mno_O3HBa+       1.196e-030       0.000  1.196e-030     -29.922
Mno_O3HNa        7.443e-031       0.000  7.444e-031     -30.128
Mno_O3H2         2.764e-032       0.000  2.765e-032     -31.558
Mno_O3H3+        5.257e-037       0.000  5.257e-037     -36.279
Mno_O3H3Cl       1.271e-039       0.000  1.271e-039     -38.896

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.214e-007
Ba               5.443e-007  5.443e-007
C                2.370e-002  2.369e-002
Ca               4.070e-003  4.070e-003
Cl               9.874e-005  9.873e-005
Fe               2.472e-004  2.472e-004
K                1.893e-005  1.893e-005
Mg               8.472e-005  8.472e-005
Mn               7.445e-005  7.444e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.561      Charge balance
                                       pe  =  -3.547      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.291e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.478e-003
                       Total CO2 (mol/kg)  =  1.425e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.853e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.17
                               Iterations  =  31
                                  Total H  = 1.110523e+002
                                  Total O  = 5.554031e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    3.037e-007  2.749e-007    -6.518    -6.561    -0.043
   OH-                   4.084e-008  3.640e-008    -7.389    -7.439    -0.050
   H2O                   5.551e+001  9.995e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.202e-007  2.854e-007    -6.495    -6.545    -0.050
   H3AsO3                1.199e-009  1.202e-009    -8.921    -8.920     0.001
   H2AsO3-               3.475e-012  3.097e-012   -11.459   -11.509    -0.050
   As3S4(HS)2-           3.128e-015  2.788e-015   -14.505   -14.555    -0.050
   H4AsO3+               1.837e-016  1.637e-016   -15.736   -15.786    -0.050
   HAsO3-2               3.563e-020  2.248e-020   -19.448   -19.648    -0.200
   AsO3-3                4.599e-029  1.632e-029   -28.337   -28.787    -0.450



As(5)           1.585e-018
   H2AsO4-               1.169e-018  1.042e-018   -17.932   -17.982    -0.050
   HAsO4-2               4.156e-019  2.622e-019   -18.381   -18.581    -0.200
   H3AsO4                5.697e-023  5.714e-023   -22.244   -22.243     0.001
   AsO4-3                6.019e-024  2.136e-024   -23.220   -23.670    -0.450
Ba              5.443e-007
   Ba+2                  5.161e-007  3.256e-007    -6.287    -6.487    -0.200
   BaHCO3+               2.800e-008  2.496e-008    -7.553    -7.603    -0.050
   BaCO3                 2.288e-010  2.295e-010    -9.641    -9.639     0.001
   BaSO4                 4.231e-012  4.243e-012   -11.374   -11.372     0.001
   BaOH+                 4.502e-014  4.012e-014   -13.347   -13.397    -0.050
C(-4)           9.444e-003
   CH4                   9.444e-003  9.472e-003    -2.025    -2.024     0.001
C(4)            1.425e-002
   HCO3-                 8.933e-003  7.996e-003    -2.049    -2.097    -0.048
   CO2                   4.929e-003  4.944e-003    -2.307    -2.306     0.001
   CaHCO3+               2.779e-004  2.476e-004    -3.556    -3.606    -0.050
   FeHCO3+               6.886e-005  6.137e-005    -4.162    -4.212    -0.050
   MnHCO3+               2.388e-005  2.128e-005    -4.622    -4.672    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.379e-006  4.794e-006    -5.269    -5.319    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.504e-006  2.512e-006    -5.601    -5.600     0.001
   CO3-2                 2.126e-006  1.364e-006    -5.672    -5.865    -0.193
   NaHCO3                8.672e-007  8.698e-007    -6.062    -6.061     0.001
   MgCO3                 6.651e-008  6.671e-008    -7.177    -7.176     0.001
   BaHCO3+               2.800e-008  2.496e-008    -7.553    -7.603    -0.050
   NaCO3-                5.514e-009  4.914e-009    -8.259    -8.309    -0.050
   BaCO3                 2.288e-010  2.295e-010    -9.641    -9.639     0.001
Ca              4.070e-003
   Ca+2                  3.787e-003  2.428e-003    -2.422    -2.615    -0.193
   CaHCO3+               2.779e-004  2.476e-004    -3.556    -3.606    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.256e-008  1.260e-008    -7.901    -7.900     0.001
   CaOH+                 1.644e-009  1.465e-009    -8.784    -8.834    -0.050
   CaHSO4+               2.276e-014  2.029e-014   -13.643   -13.693    -0.050
Cl              9.874e-005
   Cl-                   9.871e-005  8.778e-005    -4.006    -4.057    -0.051
   MnCl+                 1.198e-008  1.068e-008    -7.921    -7.971    -0.050
   FeCl+                 1.044e-008  9.300e-009    -7.981    -8.031    -0.050
   MnCl2                 4.079e-013  4.091e-013   -12.389   -12.388     0.001
   MnCl3-                1.110e-017  9.891e-018   -16.955   -17.005    -0.050
   FeCl+2                8.733e-024  5.510e-024   -23.059   -23.259    -0.200
   FeCl2+                2.424e-027  2.160e-027   -26.615   -26.665    -0.050
   FeCl3                 1.891e-032  1.896e-032   -31.723   -31.722     0.001
Fe(2)           2.472e-004
   Fe+2                  1.217e-004  7.676e-005    -3.915    -4.115    -0.200
   FeHCO3+               6.886e-005  6.137e-005    -4.162    -4.212    -0.050
   Fe(HS)2               5.391e-005  5.408e-005    -4.268    -4.267     0.001
   FeCO3                 2.504e-006  2.512e-006    -5.601    -5.600     0.001
   Fe(HS)3-              1.858e-007  1.656e-007    -6.731    -6.781    -0.050
   FeOH+                 9.904e-008  8.827e-008    -7.004    -7.054    -0.050
   FeCl+                 1.044e-008  9.300e-009    -7.981    -8.031    -0.050
   FeSO4                 3.538e-010  3.549e-010    -9.451    -9.450     0.001
   Fe(OH)2               2.724e-012  2.732e-012   -11.565   -11.564     0.001
   FeHSO4+               7.195e-016  6.412e-016   -15.143   -15.193    -0.050
   Fe(OH)3-              4.141e-016  3.691e-016   -15.383   -15.433    -0.050
Fe(3)           9.356e-014
   Fe(OH)2+              6.594e-014  5.877e-014   -13.181   -13.231    -0.050
   Fe(OH)3               2.745e-014  2.753e-014   -13.561   -13.560     0.001
   Fe(OH)4-              1.024e-016  9.130e-017   -15.990   -16.040    -0.050
   FeOH+2                7.735e-017  4.880e-017   -16.112   -16.312    -0.200
   Fe+3                  5.858e-021  2.079e-021   -20.232   -20.682    -0.450
   FeCl+2                8.733e-024  5.510e-024   -23.059   -23.259    -0.200
   FeSO4+                6.649e-025  5.926e-025   -24.177   -24.227    -0.050
   FeCl2+                2.424e-027  2.160e-027   -26.615   -26.665    -0.050
   FeHSO4+2              6.913e-031  4.362e-031   -30.160   -30.360    -0.200



   Fe2(OH)2+4            4.045e-031  6.411e-032   -30.393   -31.193    -0.800
   Fe(SO4)2-             3.782e-031  3.371e-031   -30.422   -30.472    -0.050
   FeCl3                 1.891e-032  1.896e-032   -31.723   -31.722     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -40.854   -42.104    -1.250
H(0)            1.326e-009
   H2                    6.632e-010  6.652e-010    -9.178    -9.177     0.001
K               1.893e-005
   K+                    1.893e-005  1.683e-005    -4.723    -4.774    -0.051
   KSO4-                 3.450e-012  3.075e-012   -11.462   -11.512    -0.050
Mg              8.472e-005
   Mg+2                  7.928e-005  5.124e-005    -4.101    -4.290    -0.190
   MgHCO3+               5.379e-006  4.794e-006    -5.269    -5.319    -0.050
   MgCO3                 6.651e-008  6.671e-008    -7.177    -7.176     0.001
   MgOH+                 7.591e-010  6.766e-010    -9.120    -9.170    -0.050
   MgSO4                 3.114e-010  3.123e-010    -9.507    -9.505     0.001
Mn(2)           7.445e-005
   Mn+2                  4.733e-005  2.986e-005    -4.325    -4.525    -0.200
   MnHCO3+               2.388e-005  2.128e-005    -4.622    -4.672    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.198e-008  1.068e-008    -7.921    -7.971    -0.050
   MnOH+                 3.132e-009  2.791e-009    -8.504    -8.554    -0.050
   MnSO4                 1.377e-010  1.381e-010    -9.861    -9.860     0.001
   MnCl2                 4.079e-013  4.091e-013   -12.389   -12.388     0.001
   MnCl3-                1.110e-017  9.891e-018   -16.955   -17.005    -0.050
   Mn(OH)3-              2.553e-020  2.276e-020   -19.593   -19.643    -0.050
Mn(3)           7.375e-034
   Mn+3                  7.375e-034  2.617e-034   -33.132   -33.582    -0.450
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.468   -84.668    -0.200
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.549   -97.599    -0.050
Na              2.176e-004
   Na+                   2.168e-004  1.935e-004    -3.664    -3.713    -0.049
   NaHCO3                8.672e-007  8.698e-007    -6.062    -6.061     0.001
   NaCO3-                5.514e-009  4.914e-009    -8.259    -8.309    -0.050
   NaSO4-                2.828e-011  2.521e-011   -10.548   -10.598    -0.050
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.028   -74.026     0.001
S(-2)           2.083e-004
   H2S                   6.737e-005  6.757e-005    -4.172    -4.170     0.001
   Fe(HS)2               5.391e-005  5.408e-005    -4.268    -4.267     0.001
   HS-                   3.155e-005  2.811e-005    -4.501    -4.551    -0.050
   AsS(OH)(HS)-          3.202e-007  2.854e-007    -6.495    -6.545    -0.050
   Fe(HS)3-              1.858e-007  1.656e-007    -6.731    -6.781    -0.050
   S5-2                  3.756e-008  2.599e-008    -7.425    -7.585    -0.160
   S4-2                  2.236e-008  1.516e-008    -7.651    -7.819    -0.169
   S6-2                  1.909e-008  1.345e-008    -7.719    -7.871    -0.152
   S-2                   1.958e-011  1.235e-011   -10.708   -10.908    -0.200
   S3-2                  8.056e-012  5.343e-012   -11.094   -11.272    -0.178
   S2-2                  4.657e-013  3.033e-013   -12.332   -12.518    -0.186
   As3S4(HS)2-           3.128e-015  2.788e-015   -14.505   -14.555    -0.050
S(6)            5.419e-008
   SO4-2                 4.079e-008  2.600e-008    -7.389    -7.585    -0.196
   CaSO4                 1.256e-008  1.260e-008    -7.901    -7.900     0.001
   FeSO4                 3.538e-010  3.549e-010    -9.451    -9.450     0.001
   MgSO4                 3.114e-010  3.123e-010    -9.507    -9.505     0.001
   MnSO4                 1.377e-010  1.381e-010    -9.861    -9.860     0.001
   NaSO4-                2.828e-011  2.521e-011   -10.548   -10.598    -0.050
   BaSO4                 4.231e-012  4.243e-012   -11.374   -11.372     0.001
   KSO4-                 3.450e-012  3.075e-012   -11.462   -11.512    -0.050
   HSO4-                 7.796e-013  6.948e-013   -12.108   -12.158    -0.050
   CaHSO4+               2.276e-014  2.029e-014   -13.643   -13.693    -0.050
   FeHSO4+               7.195e-016  6.412e-016   -15.143   -15.193    -0.050
   FeSO4+                6.649e-025  5.926e-025   -24.177   -24.227    -0.050
   FeHSO4+2              6.913e-031  4.362e-031   -30.160   -30.360    -0.200
   Fe(SO4)2-             3.782e-031  3.371e-031   -30.422   -30.472    -0.050



------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.46  -17.84   -1.38  As2O3
Artinite        -10.93   -1.33    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.71  -44.49    8.23  As2O5
As2S3(am)        -6.27  -51.17  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -16.69  -66.80  -50.11  Ba3(AsO4)2
Barite           -4.10  -14.07   -9.97  BaSO4
Birnessite      -28.98   14.62   43.60  MnO2
Bixbyite        -27.19  -27.80   -0.61  Mn2O3
Brucite          -8.01    8.83   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.28  -55.19  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.84   -2.02   -2.86  CH4
Claudetite      -16.50  -17.84   -1.34  As2O3
CO2(g)           -0.84   -2.31   -1.47  CO2
Dolomite         -1.55  -18.64  -17.09  CaMg(CO3)2
Dolomite(d)      -2.10  -18.64  -16.54  CaMg(CO3)2
Epsomite         -9.74  -11.88   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.15   -4.19   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.11   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.59  -37.44  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -6.03   -9.18   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.17   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.21   31.82   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.98  -38.95  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.03  -31.79   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.12  -42.95   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.02  -44.41   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.11   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.13  -10.16   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.73   11.61   25.34  MnOOH
Melanterite      -9.49  -11.70   -2.21  FeSO4:7H2O
Mirabilite      -13.90  -15.01   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.21  -89.92   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.21  -60.92  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.35  -12.64    2.71  MnCl2:4H2O
MnS(Green)       -6.32   -2.52    3.80  MnS
MnSO4           -14.78  -12.11    2.67  MnSO4
Nahcolite        -5.26   -5.81   -0.55  NaHCO3
Natron          -11.98  -13.29   -1.31  Na2CO3:10H2O
Nesquehonite     -4.54  -10.16   -5.62  MgCO3:3H2O
Nsutite         -27.94   14.62   42.56  MnO2
O2(g)           -71.13  -74.03   -2.89  O2
Orpiment         -4.87  -51.17  -46.30  As2S3
Portlandite     -12.29   10.51   22.80  Ca(OH)2
Pyrite           11.29   -7.19  -18.48  FeS2
Pyrochroite      -6.60    8.60   15.20  Mn(OH)2
Pyrolusite      -26.76   14.62   41.38  MnO2
Realgar          -3.10  -23.04  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3



Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.10  -44.35  -20.25  FeAsO4:2H2O
Siderite          0.91   -9.98  -10.89  FeCO3
Siderite(d)(3)    0.47   -9.98  -10.45  FeCO3
Sulfur           -2.98  -18.00  -15.03  S
Thenardite      -14.83  -15.01   -0.18  Na2SO4
Thermonatrite   -13.42  -13.29    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.79  -12.35   -8.56  BaCO3

Reaction step 99.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 1.980e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.98   14.62   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.606e-002 -3.941e-003
Goethite            -0.00   -1.00   -1.00   1.060e-002  1.034e-002 -2.599e-004
Manganite          -13.74   11.60   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.915e-004  3.915e-004
Siderite(d)(3)       0.48   -9.97  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.79  -12.35   -8.56   5.000e-007           0 -5.000e-007

------------------------------Surface composition------------------------------

Hfo           
 1.848e-004  Surface charge, eq

Hfo_s         
 5.170e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.811e-006       0.737  3.811e-006      -5.419
Hfo_sOMn+        7.208e-007       0.139  7.208e-007      -6.142
Hfo_sOFe+        5.294e-007       0.102  5.294e-007      -6.276
Hfo_sOH2+        9.059e-008       0.018  9.059e-008      -7.043
Hfo_sOH          1.675e-008       0.003  1.675e-008      -7.776
Hfo_sOHBa+2      1.571e-009       0.000  1.571e-009      -8.804
Hfo_sO-          7.095e-011       0.000  7.095e-011     -10.149

Hfo           
 1.848e-004  Surface charge, eq

Hfo_w         
 2.068e-004  moles
                                   Mole                     Log



Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.654e-004       0.800  1.654e-004      -3.781
Hfo_wOH          3.058e-005       0.148  3.058e-005      -4.514
Hfo_wOFe+        9.020e-006       0.044  9.021e-006      -5.045
Hfo_wOMn+        1.045e-006       0.005  1.045e-006      -5.981
Hfo_wOCa+        3.797e-007       0.002  3.797e-007      -6.421
Hfo_wOMg+        1.418e-007       0.001  1.418e-007      -6.848
Hfo_wO-          1.295e-007       0.001  1.295e-007      -6.888
Hfo_wOFeOH       8.749e-008       0.000  8.749e-008      -7.058
Hfo_wH2AsO3      9.520e-009       0.000  9.521e-009      -8.021
Hfo_wSO4-        1.312e-011       0.000  1.312e-011     -10.882
Hfo_wOHSO4-2     4.837e-012       0.000  4.838e-012     -11.315
Hfo_wOBa+        2.262e-012       0.000  2.263e-012     -11.645
Hfo_wOHAsO4-3    2.435e-018       0.000  2.435e-018     -17.613
Hfo_wHAsO4-      1.595e-018       0.000  1.595e-018     -17.797
Hfo_wH2AsO4      2.792e-019       0.000  2.792e-019     -18.554

Mno           
-3.565e-032  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         1.034e-030       0.000  1.034e-030     -29.985
Mno_O3Ca         6.417e-032       0.000  6.417e-032     -31.193
Mno_O3HMn+       3.940e-032       0.000  3.940e-032     -31.404
Mno_O3-2         3.648e-032       0.000  3.649e-032     -31.438
Mno_O3H-         3.484e-033       0.000  3.485e-033     -32.458
Mno_O3HCa+       2.133e-033       0.000  2.133e-033     -32.671
Mno_O3Na-        7.480e-034       0.000  7.481e-034     -33.126
Mno_O3Mg         5.123e-034       0.000  5.123e-034     -33.290
Mno_O3Ba         1.799e-034       0.000  1.799e-034     -33.745
Mno_O3HMg+       1.153e-035       0.000  1.153e-035     -34.938
Mno_O3HBa+       1.070e-035       0.000  1.070e-035     -34.971
Mno_O3HNa        6.665e-036       0.000  6.666e-036     -35.176
Mno_O3H2         2.499e-037       0.000  2.499e-037     -36.602
Mno_O3H3+        4.795e-042       0.000  4.795e-042     -41.319
Mno_O3H3Cl       1.159e-044       0.000  1.159e-044     -43.936

-----------------------------Solution composition------------------------------

Elements           Molality       Moles

As               3.214e-007  3.214e-007
Ba               5.443e-007  5.443e-007
C                2.392e-002  2.392e-002
Ca               4.092e-003  4.092e-003
Cl               9.874e-005  9.873e-005
Fe               2.513e-004  2.512e-004
K                1.893e-005  1.893e-005
Mg               8.473e-005  8.472e-005
Mn               7.491e-005  7.491e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.557      Charge balance
                                       pe  =  -3.543      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.298e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.530e-003
                       Total CO2 (mol/kg)  =  1.438e-002
                      Temperature (deg C)  =  25.000



                  Electrical balance (eq)  = -3.854e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.16
                               Iterations  =  35
                                  Total H  = 1.110527e+002
                                  Total O  = 5.554059e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    3.065e-007  2.774e-007    -6.514    -6.557    -0.043
   OH-                   4.049e-008  3.607e-008    -7.393    -7.443    -0.050
   H2O                   5.551e+001  9.995e-001     1.744    -0.000     0.000
As(3)           3.214e-007
   AsS(OH)(HS)-          3.202e-007  2.853e-007    -6.495    -6.545    -0.050
   H3AsO3                1.207e-009  1.210e-009    -8.918    -8.917     0.001
   H2AsO3-               3.467e-012  3.089e-012   -11.460   -11.510    -0.050
   As3S4(HS)2-           3.184e-015  2.837e-015   -14.497   -14.547    -0.050
   H4AsO3+               1.867e-016  1.663e-016   -15.729   -15.779    -0.050
   HAsO3-2               3.526e-020  2.222e-020   -19.453   -19.653    -0.200
   AsO3-3                4.516e-029  1.599e-029   -28.345   -28.796    -0.451
As(5)           1.579e-018
   H2AsO4-               1.167e-018  1.040e-018   -17.933   -17.983    -0.050
   HAsO4-2               4.116e-019  2.595e-019   -18.385   -18.586    -0.200
   H3AsO4                5.740e-023  5.757e-023   -22.241   -22.240     0.001
   AsO4-3                5.916e-024  2.094e-024   -23.228   -23.679    -0.451
Ba              5.443e-007
   Ba+2                  5.160e-007  3.252e-007    -6.287    -6.488    -0.200
   BaHCO3+               2.812e-008  2.505e-008    -7.551    -7.601    -0.050
   BaCO3                 2.276e-010  2.283e-010    -9.643    -9.642     0.001
   BaSO4                 4.169e-012  4.181e-012   -11.380   -11.379     0.001
   BaOH+                 4.457e-014  3.971e-014   -13.351   -13.401    -0.050
C(-4)           9.543e-003
   CH4                   9.543e-003  9.572e-003    -2.020    -2.019     0.001
C(4)            1.438e-002
   HCO3-                 8.981e-003  8.036e-003    -2.047    -2.095    -0.048
   CO2                   4.999e-003  5.014e-003    -2.301    -2.300     0.001
   CaHCO3+               2.805e-004  2.499e-004    -3.552    -3.602    -0.050
   FeHCO3+               7.047e-005  6.279e-005    -4.152    -4.202    -0.050
   MnHCO3+               2.410e-005  2.147e-005    -4.618    -4.668    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.401e-006  4.813e-006    -5.267    -5.318    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.539e-006  2.547e-006    -5.595    -5.594     0.001
   CO3-2                 2.120e-006  1.359e-006    -5.674    -5.867    -0.193
   NaHCO3                8.714e-007  8.740e-007    -6.060    -6.058     0.001
   MgCO3                 6.616e-008  6.636e-008    -7.179    -7.178     0.001
   BaHCO3+               2.812e-008  2.505e-008    -7.551    -7.601    -0.050
   NaCO3-                5.492e-009  4.893e-009    -8.260    -8.310    -0.050
   BaCO3                 2.276e-010  2.283e-010    -9.643    -9.642     0.001
Ca              4.092e-003
   Ca+2                  3.806e-003  2.438e-003    -2.420    -2.613    -0.193
   CaHCO3+               2.805e-004  2.499e-004    -3.552    -3.602    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.244e-008  1.248e-008    -7.905    -7.904     0.001
   CaOH+                 1.636e-009  1.458e-009    -8.786    -8.836    -0.050
   CaHSO4+               2.276e-014  2.028e-014   -13.643   -13.693    -0.050
Cl              9.874e-005
   Cl-                   9.871e-005  8.775e-005    -4.006    -4.057    -0.051
   MnCl+                 1.203e-008  1.072e-008    -7.920    -7.970    -0.050
   FeCl+                 1.062e-008  9.464e-009    -7.974    -8.024    -0.050
   MnCl2                 4.093e-013  4.106e-013   -12.388   -12.387     0.001
   MnCl3-                1.114e-017  9.923e-018   -16.953   -17.003    -0.050
   FeCl+2                8.981e-024  5.661e-024   -23.047   -23.247    -0.200
   FeCl2+                2.490e-027  2.219e-027   -26.604   -26.654    -0.050
   FeCl3                 1.941e-032  1.947e-032   -31.712   -31.711     0.001



Fe(2)           2.513e-004
   Fe+2                  1.240e-004  7.813e-005    -3.907    -4.107    -0.200
   FeHCO3+               7.047e-005  6.279e-005    -4.152    -4.202    -0.050
   Fe(HS)2               5.401e-005  5.417e-005    -4.268    -4.266     0.001
   FeCO3                 2.539e-006  2.547e-006    -5.595    -5.594     0.001
   Fe(HS)3-              1.846e-007  1.645e-007    -6.734    -6.784    -0.050
   FeOH+                 9.992e-008  8.903e-008    -7.000    -7.050    -0.050
   FeCl+                 1.062e-008  9.464e-009    -7.974    -8.024    -0.050
   FeSO4                 3.554e-010  3.564e-010    -9.449    -9.448     0.001
   Fe(OH)2               2.722e-012  2.731e-012   -11.565   -11.564     0.001
   FeHSO4+               7.293e-016  6.498e-016   -15.137   -15.187    -0.050
   Fe(OH)3-              4.103e-016  3.656e-016   -15.387   -15.437    -0.050
Fe(3)           9.418e-014
   Fe(OH)2+              6.656e-014  5.930e-014   -13.177   -13.227    -0.050
   Fe(OH)3               2.745e-014  2.753e-014   -13.562   -13.560     0.001
   Fe(OH)4-              1.015e-016  9.047e-017   -15.993   -16.043    -0.050
   FeOH+2                7.885e-017  4.970e-017   -16.103   -16.304    -0.200
   Fe+3                  6.034e-021  2.136e-021   -20.219   -20.670    -0.451
   FeCl+2                8.981e-024  5.661e-024   -23.047   -23.247    -0.200
   FeSO4+                6.744e-025  6.009e-025   -24.171   -24.221    -0.050
   FeCl2+                2.490e-027  2.219e-027   -26.604   -26.654    -0.050
   FeHSO4+2              7.081e-031  4.463e-031   -30.150   -30.350    -0.200
   Fe2(OH)2+4            4.212e-031  6.648e-032   -30.376   -31.177    -0.802
   Fe(SO4)2-             3.785e-031  3.372e-031   -30.422   -30.472    -0.050
   FeCl3                 1.941e-032  1.947e-032   -31.712   -31.711     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -40.831   -42.084    -1.253
H(0)            1.325e-009
   H2                    6.626e-010  6.645e-010    -9.179    -9.177     0.001
K               1.893e-005
   K+                    1.893e-005  1.683e-005    -4.723    -4.774    -0.051
   KSO4-                 3.404e-012  3.033e-012   -11.468   -11.518    -0.050
Mg              8.473e-005
   Mg+2                  7.926e-005  5.118e-005    -4.101    -4.291    -0.190
   MgHCO3+               5.401e-006  4.813e-006    -5.267    -5.318    -0.050
   MgCO3                 6.616e-008  6.636e-008    -7.179    -7.178     0.001
   MgOH+                 7.516e-010  6.696e-010    -9.124    -9.174    -0.050
   MgSO4                 3.069e-010  3.078e-010    -9.513    -9.512     0.001
Mn(2)           7.491e-005
   Mn+2                  4.757e-005  2.998e-005    -4.323    -4.523    -0.200
   MnHCO3+               2.410e-005  2.147e-005    -4.618    -4.668    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.203e-008  1.072e-008    -7.920    -7.970    -0.050
   MnOH+                 3.117e-009  2.777e-009    -8.506    -8.556    -0.050
   MnSO4                 1.364e-010  1.368e-010    -9.865    -9.864     0.001
   MnCl2                 4.093e-013  4.106e-013   -12.388   -12.387     0.001
   MnCl3-                1.114e-017  9.923e-018   -16.953   -17.003    -0.050
   Mn(OH)3-              2.495e-020  2.223e-020   -19.603   -19.653    -0.050
Mn(3)           7.493e-034
   Mn+3                  7.493e-034  2.653e-034   -33.125   -33.576    -0.451
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.481   -84.681    -0.200
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.558   -97.608    -0.050
Na              2.176e-004
   Na+                   2.168e-004  1.934e-004    -3.664    -3.714    -0.050
   NaHCO3                8.714e-007  8.740e-007    -6.060    -6.058     0.001
   NaCO3-                5.492e-009  4.893e-009    -8.260    -8.310    -0.050
   NaSO4-                2.791e-011  2.487e-011   -10.554   -10.604    -0.050
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.027   -74.025     0.001
S(-2)           2.083e-004
   H2S                   6.744e-005  6.764e-005    -4.171    -4.170     0.001
   Fe(HS)2               5.401e-005  5.417e-005    -4.268    -4.266     0.001
   HS-                   3.130e-005  2.789e-005    -4.504    -4.555    -0.050
   AsS(OH)(HS)-          3.202e-007  2.853e-007    -6.495    -6.545    -0.050
   Fe(HS)3-              1.846e-007  1.645e-007    -6.734    -6.784    -0.050
   S5-2                  3.695e-008  2.555e-008    -7.432    -7.593    -0.160



   S4-2                  2.199e-008  1.491e-008    -7.658    -7.827    -0.169
   S6-2                  1.878e-008  1.322e-008    -7.726    -7.879    -0.152
   S-2                   1.927e-011  1.214e-011   -10.715   -10.916    -0.200
   S3-2                  7.926e-012  5.253e-012   -11.101   -11.280    -0.179
   S2-2                  4.583e-013  2.981e-013   -12.339   -12.526    -0.187
   As3S4(HS)2-           3.184e-015  2.837e-015   -14.497   -14.547    -0.050
S(6)            5.357e-008
   SO4-2                 4.029e-008  2.565e-008    -7.395    -7.591    -0.196
   CaSO4                 1.244e-008  1.248e-008    -7.905    -7.904     0.001
   FeSO4                 3.554e-010  3.564e-010    -9.449    -9.448     0.001
   MgSO4                 3.069e-010  3.078e-010    -9.513    -9.512     0.001
   MnSO4                 1.364e-010  1.368e-010    -9.865    -9.864     0.001
   NaSO4-                2.791e-011  2.487e-011   -10.554   -10.604    -0.050
   BaSO4                 4.169e-012  4.181e-012   -11.380   -11.379     0.001
   KSO4-                 3.404e-012  3.033e-012   -11.468   -11.518    -0.050
   HSO4-                 7.764e-013  6.918e-013   -12.110   -12.160    -0.050
   CaHSO4+               2.276e-014  2.028e-014   -13.643   -13.693    -0.050
   FeHSO4+               7.293e-016  6.498e-016   -15.137   -15.187    -0.050
   FeSO4+                6.744e-025  6.009e-025   -24.171   -24.221    -0.050
   FeHSO4+2              7.081e-031  4.463e-031   -30.150   -30.350    -0.200
   Fe(SO4)2-             3.785e-031  3.372e-031   -30.422   -30.472    -0.050

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.84  -10.20   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.45  -17.83   -1.38  As2O3
Artinite        -10.94   -1.34    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.71  -44.48    8.23  As2O5
As2S3(am)        -6.27  -51.17  -44.90  As2S3
As_native        -5.43  -17.96  -12.53  As
Ba3(AsO4)2      -16.71  -66.82  -50.11  Ba3(AsO4)2
Barite           -4.11  -14.08   -9.97  BaSO4
Birnessite      -28.98   14.62   43.60  MnO2
Bixbyite        -27.20  -27.81   -0.61  Mn2O3
Brucite          -8.02    8.82   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.29  -55.20  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.84   -2.02   -2.86  CH4
Claudetite      -16.49  -17.83   -1.34  As2O3
CO2(g)           -0.83   -2.30   -1.47  CO2
Dolomite         -1.55  -18.64  -17.09  CaMg(CO3)2
Dolomite(d)      -2.10  -18.64  -16.54  CaMg(CO3)2
Epsomite         -9.74  -11.88   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.14   -4.18   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.10   -3.92  FeS
Goethite         -0.00   -1.00   -1.00  FeOOH
Greigite          7.60  -37.44  -45.03  Fe3S4
Gypsum           -5.62  -10.20   -4.58  CaSO4:2H2O
H2(g)            -6.03   -9.18   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.17   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.23   31.80   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.99  -38.95  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.05  -31.81   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.12  -42.95   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.02  -44.41   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.10   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3



Magnesite        -2.13  -10.16   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.74   11.60   25.34  MnOOH
Melanterite      -9.49  -11.70   -2.21  FeSO4:7H2O
Mirabilite      -13.91  -15.02   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.21  -89.93   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.22  -60.93  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.35  -12.64    2.71  MnCl2:4H2O
MnS(Green)       -6.32   -2.52    3.80  MnS
MnSO4           -14.78  -12.11    2.67  MnSO4
Nahcolite        -5.26   -5.81   -0.55  NaHCO3
Natron          -11.99  -13.30   -1.31  Na2CO3:10H2O
Nesquehonite     -4.54  -10.16   -5.62  MgCO3:3H2O
Nsutite         -27.95   14.62   42.56  MnO2
O2(g)           -71.13  -74.03   -2.89  O2
Orpiment         -4.87  -51.17  -46.30  As2S3
Portlandite     -12.30   10.50   22.80  Ca(OH)2
Pyrite           11.29   -7.19  -18.48  FeS2
Pyrochroite      -6.61    8.59   15.20  Mn(OH)2
Pyrolusite      -26.76   14.62   41.38  MnO2
Realgar          -3.10  -23.04  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.10  -44.35  -20.25  FeAsO4:2H2O
Siderite          0.92   -9.97  -10.89  FeCO3
Siderite(d)(3)    0.48   -9.97  -10.45  FeCO3
Sulfur           -2.98  -18.00  -15.03  S
Thenardite      -14.84  -15.02   -0.18  Na2SO4
Thermonatrite   -13.42  -13.29    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.79  -12.35   -8.56  BaCO3

Reaction step 100.

Using solution 1.  River Water 
Using surface 1. Surface assemblage after simulation 1.
Using pure phase assemblage 1.
Using reaction 1.

Reaction 1. Irreversible reaction defined in simulation 1.

 2.000e-002 moles of the following reaction have been added:

                 Relative
Reactant            moles

CH2O                 1.00000

                 Relative
Element             moles
C                    1.00000
H                    2.00000
O                    1.00000

-------------------------------Phase assemblage--------------------------------

                                                      Moles in assemblage
Phase                  SI log IAP  log KT      Initial       Final       Delta

Birnessite         -28.99   14.61   43.60   4.670e-004           0 -4.670e-004
Calcite              0.00   -8.48   -8.48   1.000e-001  9.604e-002 -3.963e-003
Goethite             0.00   -1.00   -1.00   1.060e-002  1.034e-002 -2.640e-004
Manganite          -13.74   11.60   25.34   0.000e+000           0  0.000e+000
Rhodochrosite(d)     0.00  -10.39  -10.39   0.000e+000  3.910e-004  3.910e-004
Siderite(d)(3)       0.48   -9.97  -10.45   0.000e+000           0  0.000e+000
Witherite           -3.80  -12.36   -8.56   5.000e-007           0 -5.000e-007



------------------------------Surface composition------------------------------

Hfo           
 1.850e-004  Surface charge, eq

Hfo_s         
 5.168e-006  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_sOHCa+2      3.812e-006       0.738  3.812e-006      -5.419
Hfo_sOMn+        7.145e-007       0.138  7.146e-007      -6.146
Hfo_sOFe+        5.319e-007       0.103  5.320e-007      -6.274
Hfo_sOH2+        9.107e-008       0.018  9.108e-008      -7.041
Hfo_sOH          1.669e-008       0.003  1.669e-008      -7.778
Hfo_sOHBa+2      1.563e-009       0.000  1.563e-009      -8.806
Hfo_sO-          7.006e-011       0.000  7.006e-011     -10.155

Hfo           
 1.850e-004  Surface charge, eq

Hfo_w         
 2.067e-004  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Hfo_wOH2+        1.656e-004       0.801  1.656e-004      -3.781
Hfo_wOH          3.034e-005       0.147  3.034e-005      -4.518
Hfo_wOFe+        9.026e-006       0.044  9.027e-006      -5.044
Hfo_wOMn+        1.032e-006       0.005  1.032e-006      -5.986
Hfo_wOCa+        3.748e-007       0.002  3.749e-007      -6.426
Hfo_wOMg+        1.392e-007       0.001  1.392e-007      -6.856
Hfo_wO-          1.274e-007       0.001  1.274e-007      -6.895
Hfo_wOFeOH       8.676e-008       0.000  8.677e-008      -7.062
Hfo_wH2AsO3      9.508e-009       0.000  9.508e-009      -8.022
Hfo_wSO4-        1.296e-011       0.000  1.296e-011     -10.887
Hfo_wOHSO4-2     4.736e-012       0.000  4.736e-012     -11.325
Hfo_wOBa+        2.222e-012       0.000  2.222e-012     -11.653
Hfo_wOHAsO4-3    2.369e-018       0.000  2.370e-018     -17.625
Hfo_wHAsO4-      1.580e-018       0.000  1.581e-018     -17.801
Hfo_wH2AsO4      2.791e-019       0.000  2.791e-019     -18.554

Mno           
-1.381e-030  Surface charge, eq

Mno_          
 0.000e+000  moles
                                   Mole                     Log
Species               Moles    Fraction    Molality    Molality

Mno_O3Mn         4.081e-029       0.000  4.081e-029     -28.389
Mno_O3Ca         2.532e-030       0.000  2.533e-030     -29.596
Mno_O3HMn+       1.569e-030       0.000  1.569e-030     -29.804
Mno_O3-2         1.434e-030       0.000  1.434e-030     -29.843
Mno_O3H-         1.382e-031       0.000  1.382e-031     -30.859
Mno_O3HCa+       8.493e-032       0.000  8.494e-032     -31.071
Mno_O3Na-        2.940e-032       0.000  2.940e-032     -31.532
Mno_O3Mg         2.011e-032       0.000  2.011e-032     -31.697
Mno_O3Ba         7.064e-033       0.000  7.065e-033     -32.151
Mno_O3HMg+       4.568e-034       0.000  4.568e-034     -33.340
Mno_O3HBa+       4.238e-034       0.000  4.238e-034     -33.373
Mno_O3HNa        2.643e-034       0.000  2.643e-034     -33.578
Mno_O3H2         1.000e-035       0.000  1.000e-035     -35.000
Mno_O3H3+        1.936e-040       0.000  1.936e-040     -39.713
Mno_O3H3Cl       4.678e-043       0.000  4.679e-043     -42.330

-----------------------------Solution composition------------------------------

Elements           Molality       Moles



As               3.215e-007  3.214e-007
Ba               5.443e-007  5.443e-007
C                2.414e-002  2.414e-002
Ca               4.113e-003  4.113e-003
Cl               9.874e-005  9.873e-005
Fe               2.553e-004  2.553e-004
K                1.893e-005  1.893e-005
Mg               8.473e-005  8.472e-005
Mn               7.537e-005  7.537e-005
Na               2.176e-004  2.176e-004
S                2.084e-004  2.084e-004

----------------------------Description of solution----------------------------

                                       pH  =   6.553      Charge balance
                                       pe  =  -3.539      Adjusted to redox equilibrium
                        Activity of water  =   1.000
                           Ionic strength  =  1.305e-002
                       Mass of water (kg)  =  9.999e-001
                 Total alkalinity (eq/kg)  =  9.582e-003
                       Total CO2 (mol/kg)  =  1.450e-002
                      Temperature (deg C)  =  25.000
                  Electrical balance (eq)  = -3.856e-004
 Percent error, 100*(Cat-|An|)/(Cat+|An|)  =  -2.15
                               Iterations  =  31
                                  Total H  = 1.110531e+002
                                  Total O  = 5.554086e+001

----------------------------Distribution of species----------------------------

                                                   Log       Log         Log 
   Species                 Molality    Activity  Molality  Activity     Gamma

   H+                    3.094e-007  2.799e-007    -6.510    -6.553    -0.043
   OH-                   4.013e-008  3.575e-008    -7.396    -7.447    -0.050
   H2O                   5.551e+001  9.995e-001     1.744    -0.000     0.000
As(3)           3.215e-007
   AsS(OH)(HS)-          3.202e-007  2.853e-007    -6.495    -6.545    -0.050
   H3AsO3                1.215e-009  1.218e-009    -8.915    -8.914     0.001
   H2AsO3-               3.460e-012  3.082e-012   -11.461   -11.511    -0.050
   As3S4(HS)2-           3.240e-015  2.886e-015   -14.489   -14.540    -0.050
   H4AsO3+               1.897e-016  1.690e-016   -15.722   -15.772    -0.050
   HAsO3-2               3.490e-020  2.197e-020   -19.457   -19.658    -0.201
   AsO3-3                4.435e-029  1.566e-029   -28.353   -28.805    -0.452
As(5)           1.574e-018
   H2AsO4-               1.166e-018  1.039e-018   -17.933   -17.983    -0.050
   HAsO4-2               4.078e-019  2.568e-019   -18.390   -18.590    -0.201
   H3AsO4                5.783e-023  5.801e-023   -22.238   -22.237     0.001
   AsO4-3                5.816e-024  2.054e-024   -23.235   -23.687    -0.452
Ba              5.443e-007
   Ba+2                  5.159e-007  3.248e-007    -6.287    -6.488    -0.201
   BaHCO3+               2.823e-008  2.515e-008    -7.549    -7.600    -0.050
   BaCO3                 2.264e-010  2.271e-010    -9.645    -9.644     0.001
   BaSO4                 4.109e-012  4.121e-012   -11.386   -11.385     0.001
   BaOH+                 4.412e-014  3.931e-014   -13.355   -13.406    -0.050
C(-4)           9.643e-003
   CH4                   9.643e-003  9.672e-003    -2.016    -2.015     0.001
C(4)            1.450e-002
   HCO3-                 9.029e-003  8.077e-003    -2.044    -2.093    -0.048
   CO2                   5.070e-003  5.085e-003    -2.295    -2.294     0.001
   CaHCO3+               2.831e-004  2.521e-004    -3.548    -3.598    -0.050
   FeHCO3+               7.209e-005  6.422e-005    -4.142    -4.192    -0.050
   MnHCO3+               2.432e-005  2.167e-005    -4.614    -4.664    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   MgHCO3+               5.424e-006  4.831e-006    -5.266    -5.316    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   FeCO3                 2.574e-006  2.581e-006    -5.589    -5.588     0.001



   CO3-2                 2.113e-006  1.353e-006    -5.675    -5.869    -0.194
   NaHCO3                8.755e-007  8.782e-007    -6.058    -6.056     0.001
   MgCO3                 6.582e-008  6.602e-008    -7.182    -7.180     0.001
   BaHCO3+               2.823e-008  2.515e-008    -7.549    -7.600    -0.050
   NaCO3-                5.470e-009  4.873e-009    -8.262    -8.312    -0.050
   BaCO3                 2.264e-010  2.271e-010    -9.645    -9.644     0.001
Ca              4.113e-003
   Ca+2                  3.825e-003  2.448e-003    -2.417    -2.611    -0.194
   CaHCO3+               2.831e-004  2.521e-004    -3.548    -3.598    -0.050
   CaCO3                 5.533e-006  5.550e-006    -5.257    -5.256     0.001
   CaSO4                 1.233e-008  1.236e-008    -7.909    -7.908     0.001
   CaOH+                 1.629e-009  1.451e-009    -8.788    -8.838    -0.050
   CaHSO4+               2.276e-014  2.027e-014   -13.643   -13.693    -0.050
Cl              9.874e-005
   Cl-                   9.871e-005  8.773e-005    -4.006    -4.057    -0.051
   MnCl+                 1.208e-008  1.076e-008    -7.918    -7.968    -0.050
   FeCl+                 1.081e-008  9.628e-009    -7.966    -8.016    -0.050
   MnCl2                 4.107e-013  4.120e-013   -12.386   -12.385     0.001
   MnCl3-                1.117e-017  9.954e-018   -16.952   -17.002    -0.050
   FeCl+2                9.233e-024  5.814e-024   -23.035   -23.236    -0.201
   FeCl2+                2.557e-027  2.278e-027   -26.592   -26.642    -0.050
   FeCl3                 1.993e-032  1.999e-032   -31.701   -31.699     0.001
Fe(2)           2.553e-004
   Fe+2                  1.263e-004  7.951e-005    -3.899    -4.100    -0.201
   FeHCO3+               7.209e-005  6.422e-005    -4.142    -4.192    -0.050
   Fe(HS)2               5.410e-005  5.426e-005    -4.267    -4.266     0.001
   FeCO3                 2.574e-006  2.581e-006    -5.589    -5.588     0.001
   Fe(HS)3-              1.835e-007  1.635e-007    -6.736    -6.787    -0.050
   FeOH+                 1.008e-007  8.979e-008    -6.997    -7.047    -0.050
   FeCl+                 1.081e-008  9.628e-009    -7.966    -8.016    -0.050
   FeSO4                 3.569e-010  3.579e-010    -9.448    -9.446     0.001
   Fe(OH)2               2.721e-012  2.729e-012   -11.565   -11.564     0.001
   FeHSO4+               7.392e-016  6.585e-016   -15.131   -15.181    -0.050
   Fe(OH)3-              4.065e-016  3.621e-016   -15.391   -15.441    -0.050
Fe(3)           9.480e-014
   Fe(OH)2+              6.717e-014  5.984e-014   -13.173   -13.223    -0.050
   Fe(OH)3               2.745e-014  2.753e-014   -13.562   -13.560     0.001
   Fe(OH)4-              1.007e-016  8.966e-017   -15.997   -16.047    -0.050
   FeOH+2                8.036e-017  5.060e-017   -16.095   -16.296    -0.201
   Fe+3                  6.213e-021  2.194e-021   -20.207   -20.659    -0.452
   FeCl+2                9.233e-024  5.814e-024   -23.035   -23.236    -0.201
   FeSO4+                6.838e-025  6.091e-025   -24.165   -24.215    -0.050
   FeCl2+                2.557e-027  2.278e-027   -26.592   -26.642    -0.050
   FeHSO4+2              7.250e-031  4.565e-031   -30.140   -30.341    -0.201
   Fe2(OH)2+4            4.384e-031  6.891e-032   -30.358   -31.162    -0.804
   Fe(SO4)2-             3.787e-031  3.373e-031   -30.422   -30.472    -0.050
   FeCl3                 1.993e-032  1.999e-032   -31.701   -31.699     0.001
   Fe3(OH)4+5            0.000e+000  0.000e+000   -40.809   -42.065    -1.256
H(0)            1.324e-009
   H2                    6.619e-010  6.639e-010    -9.179    -9.178     0.001
K               1.893e-005
   K+                    1.893e-005  1.682e-005    -4.723    -4.774    -0.051
   KSO4-                 3.359e-012  2.992e-012   -11.474   -11.524    -0.050
Mg              8.473e-005
   Mg+2                  7.924e-005  5.112e-005    -4.101    -4.291    -0.190
   MgHCO3+               5.424e-006  4.831e-006    -5.266    -5.316    -0.050
   MgCO3                 6.582e-008  6.602e-008    -7.182    -7.180     0.001
   MgOH+                 7.442e-010  6.629e-010    -9.128    -9.179    -0.050
   MgSO4                 3.025e-010  3.034e-010    -9.519    -9.518     0.001
Mn(2)           7.537e-005
   Mn+2                  4.781e-005  3.010e-005    -4.321    -4.521    -0.201
   MnHCO3+               2.432e-005  2.167e-005    -4.614    -4.664    -0.050
   MnCO3                 3.226e-006  3.236e-006    -5.491    -5.490     0.001
   MnCl+                 1.208e-008  1.076e-008    -7.918    -7.968    -0.050
   MnOH+                 3.102e-009  2.763e-009    -8.508    -8.559    -0.050
   MnSO4                 1.351e-010  1.355e-010    -9.869    -9.868     0.001
   MnCl2                 4.107e-013  4.120e-013   -12.386   -12.385     0.001



   MnCl3-                1.117e-017  9.954e-018   -16.952   -17.002    -0.050
   Mn(OH)3-              2.439e-020  2.173e-020   -19.613   -19.663    -0.050
Mn(3)           7.612e-034
   Mn+3                  7.612e-034  2.688e-034   -33.119   -33.571    -0.452
Mn(6)           0.000e+000
   MnO4-2                0.000e+000  0.000e+000   -84.493   -84.694    -0.201
Mn(7)           0.000e+000
   MnO4-                 0.000e+000  0.000e+000   -97.567   -97.617    -0.050
Na              2.176e-004
   Na+                   2.168e-004  1.934e-004    -3.664    -3.714    -0.050
   NaHCO3                8.755e-007  8.782e-007    -6.058    -6.056     0.001
   NaCO3-                5.470e-009  4.873e-009    -8.262    -8.312    -0.050
   NaSO4-                2.754e-011  2.453e-011   -10.560   -10.610    -0.050
O(0)            0.000e+000
   O2                    0.000e+000  0.000e+000   -74.026   -74.025     0.001
S(-2)           2.083e-004
   H2S                   6.751e-005  6.771e-005    -4.171    -4.169     0.001
   Fe(HS)2               5.410e-005  5.426e-005    -4.267    -4.266     0.001
   HS-                   3.106e-005  2.767e-005    -4.508    -4.558    -0.050
   AsS(OH)(HS)-          3.202e-007  2.853e-007    -6.495    -6.545    -0.050
   Fe(HS)3-              1.835e-007  1.635e-007    -6.736    -6.787    -0.050
   S5-2                  3.635e-008  2.512e-008    -7.439    -7.600    -0.160
   S4-2                  2.164e-008  1.466e-008    -7.665    -7.834    -0.169
   S6-2                  1.848e-008  1.300e-008    -7.733    -7.886    -0.153
   S-2                   1.897e-011  1.194e-011   -10.722   -10.923    -0.201
   S3-2                  7.800e-012  5.165e-012   -11.108   -11.287    -0.179
   S2-2                  4.510e-013  2.931e-013   -12.346   -12.533    -0.187
   As3S4(HS)2-           3.240e-015  2.886e-015   -14.489   -14.540    -0.050
S(6)            5.296e-008
   SO4-2                 3.980e-008  2.531e-008    -7.400    -7.597    -0.197
   CaSO4                 1.233e-008  1.236e-008    -7.909    -7.908     0.001
   FeSO4                 3.569e-010  3.579e-010    -9.448    -9.446     0.001
   MgSO4                 3.025e-010  3.034e-010    -9.519    -9.518     0.001
   MnSO4                 1.351e-010  1.355e-010    -9.869    -9.868     0.001
   NaSO4-                2.754e-011  2.453e-011   -10.560   -10.610    -0.050
   BaSO4                 4.109e-012  4.121e-012   -11.386   -11.385     0.001
   KSO4-                 3.359e-012  2.992e-012   -11.474   -11.524    -0.050
   HSO4-                 7.733e-013  6.888e-013   -12.112   -12.162    -0.050
   CaHSO4+               2.276e-014  2.027e-014   -13.643   -13.693    -0.050
   FeHSO4+               7.392e-016  6.585e-016   -15.131   -15.181    -0.050
   FeSO4+                6.838e-025  6.091e-025   -24.165   -24.215    -0.050
   FeHSO4+2              7.250e-031  4.565e-031   -30.140   -30.341    -0.201
   Fe(SO4)2-             3.787e-031  3.373e-031   -30.422   -30.472    -0.050

------------------------------Saturation indices-------------------------------

Phase               SI log IAP  log KT

Anhydrite        -5.85  -10.21   -4.36  CaSO4
Aragonite        -0.14   -8.48   -8.34  CaCO3
Arsenolite      -16.45  -17.83   -1.38  As2O3
Artinite        -10.95   -1.35    9.60  MgCO3:Mg(OH)2:3H2O
As2O5(cr)       -52.70  -44.47    8.23  As2O5
As2S3(am)        -6.26  -51.16  -44.90  As2S3
As_native        -5.42  -17.96  -12.53  As
Ba3(AsO4)2      -16.73  -66.84  -50.11  Ba3(AsO4)2
Barite           -4.11  -14.08   -9.97  BaSO4
Birnessite      -28.99   14.61   43.60  MnO2
Bixbyite        -27.21  -27.82   -0.61  Mn2O3
Brucite          -8.03    8.81   16.84  Mg(OH)2
Ca3(AsO4)2:4w   -36.30  -55.21  -18.91  Ca3(AsO4)2:4H2O
Calcite           0.00   -8.48   -8.48  CaCO3
CH4(g)            0.85   -2.01   -2.86  CH4
Claudetite      -16.49  -17.83   -1.34  As2O3
CO2(g)           -0.83   -2.29   -1.47  CO2
Dolomite         -1.55  -18.64  -17.09  CaMg(CO3)2
Dolomite(d)      -2.10  -18.64  -16.54  CaMg(CO3)2



Epsomite         -9.75  -11.89   -2.14  MgSO4:7H2O
Fe(OH)2.7Cl.3    -1.14   -4.18   -3.04  Fe(OH)2.7Cl0.3
Fe(OH)3(a)       -5.89   -1.00    4.89  Fe(OH)3
Fe3(OH)8        -13.22    7.01   20.22  Fe3(OH)8
FeS(ppt)          1.81   -2.10   -3.92  FeS
Goethite          0.00   -1.00   -1.00  FeOOH
Greigite          7.60  -37.44  -45.03  Fe3S4
Gypsum           -5.63  -10.21   -4.58  CaSO4:2H2O
H2(g)            -6.03   -9.18   -3.15  H2
H2O(g)           -1.51   -0.00    1.51  H2O
H2S(g)           -3.17   -4.17   -1.00  H2S
Halite           -9.35   -7.77    1.58  NaCl
Hausmannite     -29.25   31.78   61.03  Mn3O4
Hematite          2.01   -2.00   -4.01  Fe2O3
Huntite          -8.99  -38.96  -29.97  CaMg3(CO3)4
Hydromagnesite  -23.06  -31.83   -8.76  Mg5(CO3)4(OH)2:4H2O
Jarosite(ss)    -33.12  -42.95   -9.83  (K0.77Na0.03H0.2)Fe3(SO4)2(OH)6
Jarosite-K      -33.42  -42.63   -9.21  KFe3(SO4)2(OH)6
Jarosite-Na     -36.29  -41.57   -5.28  NaFe3(SO4)2(OH)6
JarositeH       -39.02  -44.41   -5.39  (H3O)Fe3(SO4)2(OH)6
Mackinawite       2.54   -2.10   -4.65  FeS
Maghemite        -8.39   -2.00    6.39  Fe2O3
Magnesite        -2.13  -10.16   -8.03  MgCO3
Magnetite         3.27    7.01    3.74  Fe3O4
Manganite       -13.74   11.60   25.34  MnOOH
Melanterite      -9.49  -11.70   -2.21  FeSO4:7H2O
Mirabilite      -13.91  -15.03   -1.11  Na2SO4:10H2O
Mn2(SO4)3       -84.22  -89.93   -5.71  Mn2(SO4)3
Mn3(AsO4)2:8H2O -32.23  -60.94  -28.71  Mn3(AsO4)2:8H2O
MnCl2:4H2O      -15.35  -12.64    2.71  MnCl2:4H2O
MnS(Green)       -6.33   -2.53    3.80  MnS
MnSO4           -14.79  -12.12    2.67  MnSO4
Nahcolite        -5.26   -5.81   -0.55  NaHCO3
Natron          -11.99  -13.30   -1.31  Na2CO3:10H2O
Nesquehonite     -4.54  -10.16   -5.62  MgCO3:3H2O
Nsutite         -27.95   14.61   42.56  MnO2
O2(g)           -71.13  -74.02   -2.89  O2
Orpiment         -4.86  -51.16  -46.30  As2S3
Portlandite     -12.31   10.49   22.80  Ca(OH)2
Pyrite           11.29   -7.19  -18.48  FeS2
Pyrochroite      -6.62    8.58   15.20  Mn(OH)2
Pyrolusite      -26.77   14.61   41.38  MnO2
Realgar          -3.09  -23.04  -19.94  AsS
Rhodochrosite     0.74  -10.39  -11.13  MnCO3
Rhodochrosite(d)   0.00  -10.39  -10.39  MnCO3
Scorodite       -24.10  -44.35  -20.25  FeAsO4:2H2O
Siderite          0.92   -9.97  -10.89  FeCO3
Siderite(d)(3)    0.48   -9.97  -10.45  FeCO3
Sulfur           -2.98  -18.00  -15.03  S
Thenardite      -14.84  -15.02   -0.18  Na2SO4
Thermonatrite   -13.42  -13.30    0.13  Na2CO3:H2O
Trona           -18.31  -19.10   -0.80  NaHCO3:Na2CO3:2H2O
Witherite        -3.80  -12.36   -8.56  BaCO3

------------------
End of simulation.
------------------

------------------------------------
Reading input data for simulation 2.
------------------------------------

-----------
End of run.
-----------
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